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THE SOUND OF QUALITY 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. 

SUPER 30 
Only high grade components by 
leading manufacturers. 
COMPLETE KIT OF PARTS 

Carr. 65p 
Or FACTORY BUILT /33.75 with 12 months guarantee 

°ep' L5.75£3.50 (Total 
monthly 

31ßS) 80" 
Or FACTORY BUILT in Teak Finished case as illus 
Dep. E6 and 9 monthly payments L3.111 (Total 040.74) £37.75 
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 /off. 
Bass, Treble, and Balance. Plus Ceramic /Mag P.U. Switch. 

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

HI -FI CENTRES 
LTD. 

REPRESENTING 
VALUE FAR HIGHER THAN 
THE PRICES SUGGEST. 

Fl STEREO AMPLIFIER 

RSC G66 MkII 6 +6 Watt HIGH QUALITY 
STEREO AMPLIFIER 

Individual Ganged Controls. Bass, 
Treble, Volume and Balance. Printed 
circuit construction employing 10 
Transistors plus Diodes. Output 

rating I. -.F.M. Frequency range 20- 20,000 c.p.s. Bass Control 
12bB. Treble Control &. 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 control knobs. 
COMPLETE KIT OF PARTS 
FULLY WIRED PRINTED CIRCUIT 

j11 O a 50 
Or FACTORY BUILT IN TEAR VENEERED CABINET 

£13ía99 an Illustrated or dep. 12 d 9 monthly payments 1150 
(Total 11660). 

L 

* SATIN SILVER METAL FACIA with black letter- 
ing. 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 -75dB Min. Vol. -85dB Full Vol. HARMONIC DISTORTION FREQUENCY RESPONSE: -3dB 7Hz to 70KHz 0.1% at 1000 Hz 10 Watts TREBLE CONTROL: +16dB to -12dB at 14KHz BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK -58d8 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. 

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 11 PLEASE /350 
STATE WHEN ORDERING 

.,AIIIMfas 
4 

ULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 8.5 WATTS PER CHANNEL 

Designed for optimum performance with any crystal or ceramic Gram. P.II. cartridge, 
Radio tuner, Tape recorder etc. * 3 separate switched input sockets on each channel * Separate Bass and Treble controls * Slide Switch for mono nee * Speaker Out- 
put 3 -15 ohms * For 200 -250v. A.C. mains * Frequency Response 20. 20.000 c.p.s. -2dB * Harmonic Distortion B3% at 1.000 c.p.s. Hum and Noise - 76dB * Sen- 
sitivities (1) SOmV (2) 400mV (3) 100mV. Output rating 1.11.F.M. * Handsome finish Facia plate k itnobs. 
COMPLETE KIT OF PARTS WITH FULL £ 15.50(`arr. Factory built with 12 mtha 
WIRING DIAGRAMS & INSTRUCTIONS. 40p. guarantee EI950 or 
Dep. f3 & 9 mthly pymts 12.16 (Total 122.85). Or in Teak veneer housing (13 
Dep. f3 & 9 mthly payments £2.66 (Total £26.96). Send S.A.E. for leaflet 

R.S.C. TA12 MKIII 
65 +65WATT 

STEREO AMPLIFIER 

HI -FI SPEAKER ENCLOSURES 

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 SENIOR 15 WATT DING £6'75 Carr. 

15,000 LINE SPEAKER p 
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 
'HOICE. Excellent performance at low cost. 

Modern design. Teak veneer finish. Acoustically lined. 
All sizes approx. Carr. 30p. per enclosure. JES Size 
16 x 11 x 9in. Pressurised, Gives pleasing £5 35 results with any 8in. Hi -Fi speaker. 
SES For optimum performance with any 

,1 8M. Hi -Fi 'speaker. Size 22 x 15 x 9in. £6.47 Ported 
SE10 For outstanding results SE12 For excellent performance 
with loin. Hi -Fi 'spkr with 12ín. Hi -Fi speaker 
Size 24 x 15 x 10in. P'td. £674 and Tweeter. Size 25x 16x 1 O f L7.Ó7 

R.S.C. AI I HI -FI 12 -14 WATT AMPLIFIER 
PUSH -PULL OUTPUT. Two input sockets. 
with sep. vol. controls for mixing 

HF808T 8" 10W £288 
HF102D 10" lOW £4.40 
HF120 12" 15W £425 

High sensitivity, 5 valves. Bass 
and treble controls. Response ± 
3dB 30- 20,000 c s. Hum level -60áB 
Sensitivity 40 millivolts. For Crystal 

or Ceramic PUs. High Impedance 
"mikes'. For Musical Instruments 
etc. £ 10.50 
Std. AC mains. For 3 & 15 ohm 
spkre. Complete kit. Full instructions 
and point -to -point wiring diagrams. 

Carr. 60p SAE for leaflet. Twin handled metal cover 21.75 
Factory built 21476 or Dep. £3 and 9 monthly pay- 
ments of E1.80 (Total 11740). 

FANE 
PRESSURE 
TWEETER 

Model 303 Gauss 
10,000. Impedance 
3 ohms or 8 -15 
ohms. Carr Free 
Excellent £2.50 slue 

HF120D 12" 15W £4.75 
HF126 12" 15W £5.50 
HF126D 12" 15W £510 

SPECIAL 
HI -FI OFFER 
WHARFEDALE SUPER 

LINTON SPEAKERS 
Teak Finish £36.75 PAIR 
Matching Pairs cary. il 

* DEMONSTRATION FACILITIES AT ALL BRANCHES 

®0 Oß .. 

R.S.C. TA6 6 Watt HI -FI 200-- m250es . AC 
am 

SOLID STATE AMPLIFIER 0p82Bted. 

Frequency Response 30.20,000 c.p.s. -2dB. Harmonic 
Distortion 0.3% at 1,000 c.p.s. Separate Base and 

Treble lift' and cut' controls. 3 input sockets for Mike, Gram, Radio or 
Tape. Input selector switch. Output for 3.15 ohm spkrs. Max. sensitivity 
5mV. Output rating I.H.F.M. Fully enclosed enamelled case, 91 x 21 x 
61(n. Attractive brushed silver finish facia plate 101 x 311n. and matching 
knobs. Complete kit of parts with full wiring £7.50 Cart. 40p diagrams and instructions. 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £9.75 

R.S.C. PLINTHS 
Superior Solid Natural for 

Record 
Playing 
unite, 
cut for 
Garrard 
1026, 2025, 
3000,AT60, 
SP26 etc. 

E3.15 
E6.30 / 

Wood Construction 



HIGH -FIDELITY STEREO PACX 
OFFFR 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 s £ 
Special Total Price }I {Y! 

Carr. £1.50 
Terms: Deposit £12 and 9 monthly 
payments £8.55 (Total £8895). * 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 Carr. 
speaker units. £9s7ß £1.50 
Special Total Price Matching as recommended for optimum performance. Terms: Deposit £14 and 9 monthly Package prices apply providing all individual units are purchased payments £10.53 (Total £113.55). from any branch within 3 months. See leaflet. 

ATTRACTIVE 
TEAK OR 

AFRORMOSIA 
VENEERED 
CABINETS 

AND PLINTHS 
Send S.A.E. for 

coloured brochure 
showing other money 

saving offers. 

* TAI2 AMPLIFIER 
6.5 + 6 5 watt in veneered 
housing * GARRARD SP25 MK IIII Player 
unit on Plinth * GOLDRING CS90 Ceramic P.U. 
Cartridge with diamond stylus * PAIR OF DORCHESTER 
Loudspeaker Units 
Special Total Price 

Or Deposit £7.15 and 
9 monthly payments 

Carr. £1 25 £635 (Total £6430). 
Trans. Plastic Cover £315 extra. 

PACKAGE AS ABOVE but with 
Garrard 3000 Autochanger and Sono - 
tone 9TA Ceramic Car- 

f51 .75 tridge in lieu of SP25 
and CS90 Carr. £1.25 
Or Deposit £6 and 9 monthly pay- 
ments £5.70 (Total £57.30) 
Trans. Plastic cover £3.15 extra. 

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 I I x 9in. 
appr. Range 45- 15,000 c.p.s. 
Rating 8 -10 watts. Fitted High 
flux 13 x Bin. Dual Cone speaker: 
Imp. 3 or 15 ohms. Carr. 40p. 

£9.45 

STANWAY II Size 20x 104' x9in. 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 72845 
smooth realistic sound output. O 
See 'package offers' for illustration. 

`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 (1) 12ín. 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). 

COMPLSPE 
SIT 

£23 
Carr. 63p 

DEMONSTRATIONS AT ALL BRANCHES 

AUDIOTRINE A55 HIGH QUALITY STEREO SYSTEM 
5 + 5 WATT OUTPUT 
Garrard 5200 Changer with low 
mass pick -up arm and Stereo Car- 
tridge. Controls: TREBLE, BASS, 
VOLUME, STEREO, BALANCE. 
Operation on 200 -250v. A.C. mains. 
Output rating I.H.F.M. 
Luxurious Teak Veneer Finished 
Cabinets. Silver finished facia plate 
and matching control knobs. 

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

Transparent plastic (tinted) cover 
included for main unit. 
PAIR OF LOUDSPEAKERS 
incorporating high flux Si,. Sin. 
speaker. Size approx. 
13 x 74 x 8 ß i n s. 

PRICE COMPLETE 
ONLY Can £125 

Terms: Deposit £550 and 9 nonthly 
payments £4.50 (Total £46). 

'SC TRANSFORMERS, L.E CHOKES and RECTIFIERS 
FULLY GUARANTEED. Impregnated and taterleav d where necessary 
Primaries 200 -250v. 60c,!s. Screened 
MIDGET CLAMPED TYPE 21 x 21 x 21in. 
250v., ttinA, 6.3v. 2a 99p 
250- 0- 250v., 60mA 6.3v 2e 21.06 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 25., 0- 5 -6.3v. 2s. 21.40 
250.0 -250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 35. 22.80 
300- 0 -300v. 100mA, 6.3v. 4e., 0- 5 -6.3v. 3a. 22.90 
300- 0 -300v. 130mA, 9.3v. 4a., c.t., 6.3v. la. 

For Mulland 510 Amplifier 2245 
350- 0 -350v. 100mA, 6.3v. 4a., 0.5 -6.3v. Sa. 28.20 
350.0.350v. 130mA, 6.3v. 4e., 0- 5 -6.3v. 3a. 22.85 
425.0.425v. 200mA, 8.3v. 45., c.t., 5v. 3a. 24-95 
425.0.425v. 200mA, 6.3v. 4a., 6.3v. 3a., 6v. 

35 55.10 
450- 0 -420v. 250mA, 6.3v. 4e., c.t., 5v. 31. 25.60 
TOP SHROUDED DROP -THRO' TYPE 
2250- 0 -250v. 70mA, 6.3v. 2e., 0- 5 -6.3v. 2a. 21.85 
250.0 -250v. 100mA. 6.3v. 3.5a. 21.65 
250- 0.250v. 100mA, 6.3v. 2e., 6.3v. le. 2140 

350- 0 -350v. 80mA, 6.3v. 2a., 0- 5 -6.3v. 2a. 51.65 
250- 0 -250v. 100mA, 6.3v. 4a., 0- 15.0.3v. 3a. 22.80 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 35. 82.20 
300- 0.300v. 6.3e. 4a. c.t. 6.3v. la. c.t... . 5960 
350- 0 -350v. 100mA, 6.3v. 4a., 0- 5.6.3v. 3a. 22.90 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5.6.3v. 3a. 22.60 
FILAMENT or TRANSISTOR POWER PACK 
Types 8.3v. 1.55. 492; 0.3v. 2a. 54p; 6.3v. Sa. 782; 
8.3e. 6a. 2140; 12v. la. 55p; 12v. Sa. or 24v. 
1.5e II .85 ;0.9 -18v. J ¡all 40; 0- 12- 25- 42v.2a.I1.76 
CHARGER TRANSFORMERS 0- 9 -15v. If a. 99p; 
21a. 21.10; 38.2146; 52.21.45; ea. £1.66; Sa. 12.00 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110 /120v. 200- 230- 250v., 50 -80 watts 21.10; 
150 watts, 21.90 250 watts 22.76; 600 watts 55.75. 
OUTPUT TRANSFORMERS 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE BMI. An all -drr battery 
eliminator. Size 5* x 4f x tin. 
approx. Completely replaces bat- 
teries supplying 1.5v. and 90v. where 
A.C. mains 200/250v. 50c /s is 
available. 

Complete kit £3.25 Assembled £3.75 5 
with diagram. ready for use 

SMOOTHING CHOSES 

150mA, 7-10H, 250 n 70p; 
100mA, 10H, 200 (I BOp; 
80mA, 10H, 350 CZ 60p; 
60mA, 10H, 400 LI 86p. 

Standard Pentode 5,000 0 or 7,O001ì to 3 C2 60p mummy [IM 
Push -Poll 8 watts E1,84 to 3 O or 15 1I .. 58p RECTIFIERS 
Push -Pull 10 watts 8V8, ECL88 to 3, 5, 8 or p W (Bridged) 

15 0 21.87 
Push -Pull EL84 to 3 or 15 1210.12 watts 21.85 All 6/12v. D.C. 
Push -Pull Ultra Linear for Mulland 510, etc 22.80 Output. Man. 
Push -Pull 15 -18 watts, sectionally wound A.C. Input 18v 

6I,6, KT06, etc., for 3 or 15 CI 21.99 la. Sbp, 2a 85p. 
Push -Pull 20 watt high quality sectionally Se. 60p, 4a. 65p, 

wound EL34, 61.8. KT86 etc. to 3 or 16 CI 28 -SO 8a. 80p. 

BRADFORD BLACKPOOL (AGENT) BIRMINGHAM DARLINGTON DERBY 
EDINBURGH GLASGOW HULL LEICESTER LEEDS LIVERPOOL LONDON 
MANCHESTER MIDDLESBROUGH NEWCASTLE -ON -TYNE NOTTINGHAM SHEFFIELD 

SEE NEXT PAGE FOR TERMS OF BUSINESS, ADDRESSES etc. 
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THE SOUND OF QUALITY 

DISCiTHEQUE 
EQUIPMENT 

-SAVINGS ON 
PACKAGE OFFER 

I=I =I s.1 
HEADPHONES 
MICROPHONE 

SEND S.A.E. 
FOR LEAFLET 

BASS REGENT 
50 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. 

Term es Deposit £16 
& 

ym[s o 
9 mthf ly£5.75 £60 p 

(Total £6775) 
Carr. £1'50 

TWIN TURNTABLE 
WITH PRE -AMP 

FA 

(1) FAI. FG1 /2 Console 
2) 100W Power Amplifier 

(3) Pair High Quality Headphones 
4) Matching Microphone fitted to 

H /phones 
(5) Pair 50W Speakers black rexine 

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

TOTAL COST 
ILLUSTRATED OUNITS £132 
Terms: Deposit £20 and 9 monthly 
payments of £14.34 (Total £149.06). 

DISCOTH I UE CONSOLE 
SEND S.A.E. FOR LET 

FOR GUITAR, VOCAL OR 

INSTRUMENTAL GROUP 

A 2 or 4 input, 2 vol. con- 
trol Hi -Fi unit with Sep- 
arate 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. 

N TURNTABLE 
WITH PRE -AMP 

Separa a 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 65" x 15 ". 
Black Rexine covered Cabinet with lid. Fitted carrying handle. 

FG1/2 
TWIN 

TURNTABLE 
UNIT WITH 

MONITORING 
FACILITIES 

£65 £,.2 

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 Terras: Deposit 25-50 and 9 

monthly payments of £4.72 
PAIR FANE POP 951E 26W L /SPEAKERS. Tarr. (Total 24798). 

k Terms: Deposit £10.50 and 9 

F.A.L. PHASE 50 Mk.II AMPLIFIER monthly payments of E5 
PAIR FANE POP 60 L /SPEAKERS OR PAIR £49.50 `a r, (Total 155 epo) 

L12 /25 Cabineted Speakers. 
Llr Terms: Deposit £Eb and 9 

monthly payments £11 .62 
F.A.L. PHASE 100 AMPLIFIER R of 

PAIR L125 50W L/S in cabinets. £ v í1r50 2129 
Deposit Deposit £15 and 9 

F.A.L. PHASE 100 AMPLIFIER 
payments £10.52 

of 
4 FANE POP 50 L /SPEAKERS. £ £L5U (Total £10950). 

ONLY 

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

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

output, Hung level -70dB. Response 
±3dB 30- 20,000 c /s. All high grade components. Valves EF86, 
EF88, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 36 millivolts. For High Impedance microphones. 
For Clubs, Schools, Theatres, Dance Halls, Outdoor Functions, 
etc. For Electronic Organ, Guitar, String Bau, etc. Gram., Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike" and Pick -up etc. to be used 
for mixing purposes, 200 -250 v. 50 c/s A.C. mains. For 3 and 15 ohm speakers. Coo . E 15,75 
píete Kit of parts with wiring diagram and instructions. Twin -handled perforated cover 
£1.90 Or factory built with EL34 output valves and 12 months' guarantee for £19.75 Carr. 65p 

TERMS: Deposit £4 and 9 monthly payments of £2.10 (Total £22.90). Send S.A.E. for leaflet. 

MINIMUM 12 MONTHS GUARANTEE, LABOUR & MATERIALS (Excl. Valves) ON ADVERTISED GOODS 
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PHASE 50 MkII 
50W AMPLIFIER 
OUTPUT 
60 Watts (Music) 
40 R.M.S. 

(Cont.) 
100 (Peak) 

£33.50 
Carr. 
65p 

Terms: Deposit E6 and Terma:Deposit £12 and 

9 monthly payments £3.50 monthly psren E6.25 9 

(Total £87.50). (Total 880.25/. 
mb 

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., Radio 
or Tape. Send S.A.E. for leaflets. 

FA PHASE 100 
100W AMPLIFIER 

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

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

£61.95` 



i&c CABINET LOUDSPEAKERS 
L13 8 -10 WATTS 
Incorporating high flux 13" x 8" 
8 -10 watt loudspeaker. Available 
with 3 or 15 ohm impedance. (State 
when ordering.) Cabinet 
finished in Teak or 
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 

cor Refine /Vynair finish. Suitable small Die. 
othequee. Clubs, Schools 

etc., etc., (Carr. 95p). 

Terme: Deposit 88 and 9 
monthly payments 81 
(Total 812) 

Fitted four extra heavy duty 12" 84/100 100 WATTS 14,000 Gauss 50 watt speakers for 
conservative rating of 100 watts. 
Impedance 15 ohms. Cabinet in r chipboard with centre reinforcement 
back to front. Rexine /Vynair covered. Acoustically filled and pressurised. 
27" x 27" x 14" approx. Ideal for bass guitar or electronic 
organ. 

£55 Or Deposit £8 and 9 monthly payments £5.90 
(Total £61.10). (Carr. £1.50) 

Or Deposit £4 
and 9 monthly 
payments £3.35 
(Total £34-I5). 

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 j)" 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 'CRES- 
CENDO 12' 100 watt, saper 
efficient, high aux, high power, 
lull 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 r 
Chipboard and covered in black 
Regina and pleasing shade of 
Vynair with aluminium trim. 
Attractive design. E 

63 
Sine 30'x19 1'x 
approx. Conner vati vel y 
rated at 100 watts. 
(Carriage 81.501 

Terms: Deposit £9 and 9 monthly payments of 86.70 
(Total Credit Price £89.30) 

ALL FANE LOUDSPEAKERS GUARANTEED 2 YEARS 

FANE `POP' 25/2 LOUDSPEAKERS 
12ín. 25 Watt Dual Cone 1552, (for uses other than Bass Guitar or Elec- 
tronic Organ), or Dep. £1 and 9 mthly payments 75p (Total £7.75). £6'75 Carr. 

free 

COLUMN 
SPEAKERS 

IDEAL FOR VOCALISTS 
AND PUBLIC ADDRESS 

All types 15 Ohms covered in Reline ant 
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 El r 
and 9 monthly I I un payments £2 
(Total £21) 

Carr 502 

C4125 50 WATTS 
Fitted four 12" 11,000 line 15 watt speakers: 
Overall size approx 56" 

£27150 x 14" x 9 ". Terms: 
Dep. £4 and 9 monthly 
payments £3 (Total £31) 

Carr 75p 

C4;100 100W 
ine. four 12" 50 watt speakers 
for conservative rating. 
Extra heavy construction. 
Size approx 58" x 16" x 10" 
Acoustically filled and pres- 
surised. 
RECOMMENDED FOR DISCO- 
THEQUES, OR INSTRUMENTAL 
GROUPS 

osLY 

Carr. £1£50.50 
Terms: Dep. £7.50 and 9 monthly pay- 
ments £5.45 Total £56.55 . 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 
High flux ceramic magnets. Heavy cast chassis. All Carr. free. 

18' `POP' 100 15" `POP' 60 
RATING 100 WATTS R.M.S. RATING 60 WATTS R.M.S. 
14,000 gauss 8/1551, 14,000 gauss 8/1552, r Dep. £6 and 9 

9e 
Dep. £3.30 and 9 ár22 50 monthly payments aTr12 0 monthly payments 

£2.15. Total £25.35 £1.30 (Total £15). 
FOR BASS GUITAR, ELECTRONIC ORGAN, ETC. 

12" `POP' 50 
RATING 50 WATTS R.M.S. 
13,000 gauss 1552, 

aTr 
ri 0150 Dep. 

thly 
£2 

payand ment 
9 
s 

£1.15. Total £12.35 
Pair suitable all purposes 

R.S.C. Branches listed below 
Branches open all day Sate. 

BRADFORD 10 North Parade (Half -day Wed.). 
23 

BLACKPOOL (Agent) O A C Electronics 
Tel. 549 

227 Church Street 
BIRMINGHAM 30/31 Great Western Arcade, 

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

Tel. 41361 

DARLINGTON 18 Priestgate (Half -day Wed.). 

EDINBURGH 133 Leith St. (Half -day W 
S.) 5766 

GLASGOW 326 Argyle St. (Ha f- day 
TTue,.). 

Tel. 248 4158 
HULL 91 Paragon Street (Half -day Thurs. ). 

al. 2 

LEICESTER 32 High Street (Half -day Thun.). 
0505 

Tel. 56420 

LEEDS 5-1 County (Mecca) Arcade. Briggate 
(Half -day Wed.). Tel. 28252 

LIVERPOOL 73 Dale Street (Ha1(day wee 
tel 231'3573 

LONDON 238 Edgware Road, W.2 

MANCHESTER 
(0A Olay Thurs.). Tel. 723 1629 
6(H Oldh Wed.). 

MIDDLESBROUGÑa106 Ñ wpport Rd. (Half -day 
Wad.5). Tel. 47096. 

NEWCASTLE TYNE Fenwicks eStore)e(HaÑ -day 
Wed.). Tel. 21469 

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

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

Another h/ ew 
NOW OPEN AT- 

19/19A MARKET STREET 

NOTTINGHAM 
(Half Day Thursday) Tel: 48068 

HI -Fl CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, HENCONNER LANE. LEEDS, 19. 
Tel: Perim (09738) 77681. 
TERMS C.W.O. or C.O.D. No C.O.D. under 81. Postage 25p 
extra under 82. 90p extra over 82 or se quoted. Trade supplied. 
S.A.E. pleaae with enqulrlee. 

MAIL ORDERS MUST NOT BE BEBT 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. 

A 
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THE BIG DISCOUNT HDUSE 
TURNTABLES P.P. 80p 
Garrard 
SP 25 MK III 
2025 tc with Sonotone 9TAHCD cart. 
A70 MK II (Transcription Deck) ... 
SL 656 ... ... ... ... ... 
AP 76 ... ... ... ... ... 
401 ... ... ... ... ... 
SL 72b ... ... ... ... ... 
SL 756 ... ... ... ... ... 
SL 956 ... ... ... ... ... 
ZERO 100... ... ... 
B.S.R. McDonald Range in stock. 
Sonab 75s and 85s in stock. 
Transcriptors Range in stock. 
Goldring -Lenco 
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 

G. 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 TO 150 ... 
Thorens TD 125 .. 
Thorens TD 125 AB 
Thorens TX 25 ... 
Connoisseur ... 

L995 
LB.SO 
L9.95 

[1325 
L18.SO' 
L26.00 
L24.00 
L2500 
L34.00 
[35.00 

L47 50 
L57 00 
LS.25 

L28-50 
L36.50 
L7.00 
L375 

L23-00 
L31.00 
L7.00 
L3.75 

L22.00 
L9-00 

L22.00 
L53.00 
L27.00 
L15 50 
(30-00 
L40.00 
L36 00 
L3-90 

L31-S0 
L61.00 
L92-00 
[7.S0 

P O.A. 

SPECIAL OFFER 
A Free 10" L.P. for personal 
callers buying a complete system 
Monday to Thursday. 

CARTRIDGES P.P. ISp 
Goldring G.850 ... ... 
Goldring G.800 . ... 
Goldring G.800 /E ... 
Goldring G.800 /SE ... 
Sonatone 9TAHCD ... 
Shure M3D ... ... 
Shure M44 5/7 ... ... 
Shure M44/E ... ... 
Shure M55 /E ... 
Shure M75E type II ... 
Shure M75Elll ... ... 
Shure M756 ... ... 
Shure V15 II ... ... 
Ortofon MFI5E ... 
Audio Technica AT66 ... 
Audio Technica AT55 ... 
ADC 10E II ... ... 
ADC 26 ... ... ... 
ADC 27 ... ... 
ADC 550XE ... ... 
Empire IOOZE ... 
Empire 999 VE/X... ... 
Empire 999 TE /X... ... 
Empire 999 SE /X... ... 
Empire 999 E/X ... ... 
Empire 999/X ... ... 
Empire 909 E/X ... ... 
Empire 909/X ... ... 
Empire 90EE/X ... ... 

L4.10 
L6.75 

L11.75 
L17.00 
[I.65 
L4.95 
L6.75 
L7.95 
L8.75 

[1400 
L13.S0 
L10.50 
L27.25 
£18.75 
L4.10 
[3.75 

L21.00 
[47 00 
L39.00 
L14.00 
L50-00 
134.75 
L20.75 
L16.75 
L12,S0 
L10.00 
L9.75 
L7.60 
47.70 

AUDI SUPPLIE 
Dept 50 STAMFORD HILL, LONDON N16 Telephone: 01 -806 3611 
We are easy to find, 50 yds from Stoke Newington (BR)Statjon. f 06, 67,149, 76, 73, 249.243,247 Buses pass ourdoor. 

SPEAKER KITS priced per pair 
P.P. (a) LI. (b) LI SO 

Wharfedale Unit 3 ... .. .. L20-00e 
Wharfedale Unit 4 ... ... ... L27.00b 
Wharfedale Unit 5 ... ... ... L37.00b 
Richard Allan Twin Assembly ... ... L18 .00o 
Richard Allan Triple Assembly... ... L27.SOb 
Richard Allan Super Triple Assembly... L35-00b 
KEF ... ... ... ... ... P.O.A. 
Goodman: DIN 20 Kit ... ... ... L19-95e 
Peerless 20-2 Cont. D.... ... ... L22.000 
Peerless 20-3 . . . L 3 1 006 
Peerless 43 -12 ... ... ... ... L38.00b 

A FULL RANGE OF 

SINCLAIR 
PRODUCTS IN STOCK 

SEND A LARGE S.A.E. FOR 
OUR COMPLETE LIST OF ALL 
HI -FI EQUIPMENT. 

CREDIT FACILITIES AVAILABLE 
SEND STAMPED ADDRESSED ENVELOPE 
FOR FURTHER INFORMATION 
PERSONAL CALLERS WELCOME 

OPEN 
Mon. to Wed. 9.30 am -6 pm Fri open until 8.00 pm 
Half day Thurs. until 1.00 pm Sat. 9.30 am -6 pm 

Personal callers please note that Cheques are 
only accepted if backed by a relevant bank cheque 
card. Payment by Barclaycard accepted by 
arrangement. 

a ,e..,b,err,o change enn, nonce w end when nere..e,. 

4-STATION INTERCOM 

£7.25 
Solve your communiea- 
Lion problems with this 

4- etatlos Transistor Intercom system (1 master and 
8 Sub .), In de -luxe plastic eablneta for desk or wall 
mounting. Call /talk /lleten from Mader to Bubo and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operate. 
ou one 9V battery. On /off switch. Volume control. 
Complete with 8 connecting wires each 8611. and 
other accessories. P. & P. 60.40. 

MAINS INTERCOM 
No batteries -no win.. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price 114.40 
P 6 l'. in es 

INTERCOM /BABY ALARM 

PRICE 
ONLY 
£3.35 

Sane se 4- StaTL.ií n ercom for two -way instant 
communication. Ideal ea Baby Alarm and Door 
Phone. Complete with Belt, connecting wire. 
Battery 14p. P. a P. En 25. 

S.t->-s' 'Té.fPHONfAMPL,7ífR 

`v £2.99 
Why not boxet 
business effi- 

ciency with this incredible De -lose Tatephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A maul office aid. On/ 
off switch. Volume Control- Battery 14p. extra. 
P. A P. 22p, Full price refunded If not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.8) 
169 KENSINGTON HIGH STREET, CONDOS. W. 8. 
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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 2-25. 11 element 2.75. 
14 element 3-25. 18 element 3.75, 
WALL MOUNTING c/w 
WALL ARM & BRACKET 

7 element 3.25. 11 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 clamant 4.50. 
14 element 4.75, 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
11 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.F. -F.M. 
radio mains operated pre -amps 7.50, State 
clearly channel number required on all 
orders. P.9. on all aerials SOnp. Aces. 15np 
C.W.O. Min. C.O.D. charge 2Snp. 

BBC -ITV -FM AERIALS 
BBC (band 1) Wall S/D 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- SO. 
1 +7 +14 5.00. F.M. RADIO loR S/D 1.00 
3 element 3.25. 4 element 3.50. Standard 
coaxial plugs Sop. Coaxial cable 5np yd. 
Outlet box 30np. P.D. all aerials SOop. 
Aces. 30np. C.W.O. Min. C.O.D. charge 
2Snp. Send Sop 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 

RT -W H.A.C.. HO 
KITS 

AVE 

WORLD -WIDE RECEPTION 

Famous for over 96 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 
customers -including Technical Colleges, Hos- 
pitals, Publio Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price 18.80 (post 8 packing 20p.). 
Customer writes: "Australia, India and Americo 
at loud volume. " -"I am 14 years of age and have 
logged over 180 stations, phis countless Amateurs 
from all over the world." 

Bend S.A.E. for test report. 
Thle kit contains all genuine short -wave com- 
ponents, drilled chaesie, valve, accessories and full 
instructions. Ready to aseemble, and of course, 
as all our products -fully guaranteed. Full range 
of other 8.W. kite, including the famous model 
"K" and "K plus" (Illustrated above). All order. 
despatched by return. (Mail order only.), Bend 
now for tree descriptive catalogue 8 order form. 

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



This equipment's got 

EVERYTHING! 

BATTERY /MAINS AC /DC 

VEF 204 
8 WAVEBAND 

AND NOW WITH 

Combined 

1111 AMIFM 

RADIO and 
CASSETTE 

APE RECORDER 
& PLAYER 

'SHÌPTOaSHORÉ' 
MARINE BAND 

&É7f13.97 
BOX POST ETC. Arp 

*COMPARE R5 PERFORMANCE 

with f 42 RADIOS! 

RICE! 

MAINS /BATTERY 
ELIM I NATO R fI.38pextra 

Important! This very latest model incorporates all the latest technological improvements 
and supersedes all earlier models! Yes DESIGNED FOR WORLD WIDE RECEPTION - 
it'll probably make your present radio seem like a "crystal set "! It even Incorporates 
a special MARINE WAVEBAND to receive spoken communications from ship -to-shore! 
We're almost giving them away at only 218.97p -a mere fraction of even today's Russian 
miracle price! Compare performance with 242 radios! Refund if not astounded! Purer and 
sweeter tone than ever! Wider band spread for "pin- point" station selection! The Russians 
have really surpassed themselves this time proving again their ability'in the field of apace 
communications. Yes, S separate wavebands, including Standard Long, Medium and Short 
waves to cover the world, PLUS special " ship -to- shore " MARINE BAND! Thousands of 
different transmissions and stations at you fingertips 29 hours a day, including ships at sea 
etc., and messages from all over world -truly nothing is secret! You most hear it to believe 
it! Superb, sweet tone -controlled from a whisper to a roar! Push -pull output! Separate 
ON /OFF volume & Treble /Base tone controle! Press -button dial illumination! Take it 
anywhere -runs 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 & Chrome case Dias x tins. x 81 ins. overall approx. Made to give years of 
perfect service. Complete with WRITTEN GUARANTEE, manual with simple operating 
instructions R circuit diagram. ONLY 218.97p (with mains /battery eliminator 61.38p 
extra). POST 50p. Standard batteries 38p 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!) 

SAVE fI3.98N OW! 
a witli,,,,,, 

BRAND NEW 

FIRST CLASS MAKER'S 

I 'e and 
PLAYER 

WITT1 144% 
REMOTE CONTROL MICRORION:. 

RECOMMENOED 
LIST PRICE 
£26.97p 

OUR PRICE 

£12.99 
RAT ETC. 

Op 

MAKE NO MISTAKE-this is the EXPENSIVE model with "PIANO KEYBOARD" CON 

TROL PANEL and SPECIAL RECORDING LEVEL! SAVE 11898! Our to price we canno 
mention famous maker's name -but rest assured you're getting one of the BEST! Our later 
cassette model -no fiddling with awkward tape and reels, just "slap in" a cassette and off 

you go! (takes 30 -, 60 -, and 90- minute standard Philips Cassette tapes obtainable every 
where). Amazing performance ensures perfect tapings and superb reproduction Remot 
control microphone. Separate volume- control! Rapid rewind I Beautiful tone from a 
whisper to a roar! Completely self -contained- record anywhere. Separate Jacks for remot 
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 21299, post 80p. ALSO 
AVAILABLE: SPECIAL BATTERY/MAINS AC /DC MODEL, ready to plug in, 260 extra 
if required. Refund g'tee. BONUS one per customer: Cassette tape, set of Standard batteries 
and microphone stand all for 61p extra if required. Send 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 

SHOPERTUNITIES LTD. EI 
Dept. WP /F /12. 164 UXBRIDGE RD. (lacing Shepherds Bush Green), LONDON, W.12 
SAQ. ( Tours. 1, Fri. 7). Also 37/89 HIGH HOLBORN (opposite Chancery Lane), LONDON, 
W.C.1. (Thursday 7 p.m.). BDTH STORES OPEN MON -SAT FROM 9 a.m. -6 p.m. 

..... 
WITH REMOTE 
CONTROL MICROPHONE 9 

FANTASTIC (even by our standards!) Brand new -the latest sensation in the world of 
sound! First class 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 (simply 
plug in the built -in 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 244. YET WE OFFER AT ALMOST HALF PRICE! Just look at these 
wonderful features: -Press button Keyboard Control panel! 'New `pop -up' Cassette 
ejection system! "MAGIC EYE" Visual Battery check /recording level indicator! *Separate 
ON /OFF. and HI -LO volume controls!Heavy duty built -in speaker! 'Earphone (for personal 
listening or "monitoring ") and extension speaker sockets! 'Remote control microphone! 
Suit -in swivel telescopic extension aerial (24 inches appro.)! Magnificently made case, 
sine llfins. z limns. x 8 }ins. overall approx., with carry handle. (DESIGNS VARY 
SLIGHTLY.) Takes standard 30, 60, 90 or 120 minute Philips Cassette Tapes obtainable 
everywhere. But wait, the amazing built -in full circuit VHF AM /FM Radio gives you superb 
clarity of tone and Incredible station selection -Unique rotating Station Selector Dial - 
get all local city 0 regional stations in every part of the country plus B.B.C. National 
VHF. Picks up dozens of foreign stations and short mobile transmissions. Fabulous in 

car! You could pay ££££'s more for a Car Radio or Car Cassette Tape Player ALONE! 
OUR PRICE, ONLY 22876 CARR. ETC. 36p. 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 

26p extra. Refund g'tee. it's an offer you cannot afford to miss! 

oHCr AS5%.9///AffENT(/i %011Be/WO/ 

BRAND NEW 
MODEL 

RyyUSgSLIAN 

BEATER I 
6 WAVEBAND "ÁBLE°°T`RÁDIO 

£9.9z WORLDDE TWI 
THOUSANOSOF TRANSMISSIONS. 

AND STAT IONS THE WORLD OVER! 
BOX POST ETC. 4.3e 

E CO(/1LW 
EVEN TH M 
FOR TN /S /CE! 

NOTJUSTA RADIO-BUT TECHNOLOGICAL MAGIC! 

THE VERY LATEST MODEL, SUPERSEDING ALL PREVIOUS 

MODELS: -FANTASTIC BRAND NEW RUSSIAN "MERID- 
IAN" 6- WAVEBAND PORTABLE RADIO. DESIGNED FOR 

WORLD WIDE RECEPTION. Only put into production alter 
incorporation of every conceivable possible up-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's far better than any 

6 -wave radio even they have produced! Finest value we've ever offered! We're almost 
giving them away at 2997 -a mere fraction of even today's Russian miracle price! We 

challenge you to compare the performance and value with that of £84 radios! 
* Instant refund if you are not astounded I Purer and sweeter tone than ever! Much wider 

band spread 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 spaceship and satellite communications. Yes, 6 separate 

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

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

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

messages from all over world -nothing is 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 /Bass tone controls! Take R anywhere -rune economically on 

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

full 3341n. length. It's also a fabulous CAR RADIO -any speed, requires no additional aerial. 

UNIQUE! Elegant Black, White and Chrome finish case. SIZE 10f' x 6' x 31' overall 

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

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

29.97, POST ETC. 48p. Standard batteries 2óv extra if required. Can also be used through 

extension amplifier, tape recorder Or public address. 

SEND OR CALL A VISIT TO SHOPERTUNITIES COULD SAVE YOU £££'e! 

* COMFAR 

ITS PERFORMANCE with 

£34 RADIOS! 
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headphones 
for better listening 

K60 
Lightweight model 
with acoustically 
designed cool- comlon 
earpads. 16-20.000 
He 1d6. 600 or 75 

-ohms impedance IL He 

£15 

The skills and experience which have made AKG °N, 
one of the best known names in microphones all over the 
world apply equally to AKG headphones. There are four 
models currently available to meet the majority of 
requirements for price and peformance. Each in its class 
provides unsurpassed standards of quality which are 
positively startling in realism and their ability to reveal 
hitherto unsuspected details. The advantages of headphone 
listening are obvious and proved by the ever growing 
demand for this form of listening. To choose AKG is to 
enjoy stereophony as never before. 

Special dealer 
demonstration 
unit Some AKG dealers have installed 
an AKG Superhead to make it easy for 

you to go in and hear AKG 
headphones without obligation. 

Look for the windowbill 
announcing that the AKG 

Superhead is inside. 
There are AKG 

stockists everywhere. 

AKG EQUIPMENT LTD. 
EARDLEY HOUSE 

182 -184 Camden Hill Road London W8 7AS 
Telephone: 01 -229 3695 

766 

7 w 
50 I 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: 
2N2926 NPN Silicon Transistor 
(Red) Hfe 55.110 
C6U 1.6 amp general purpose 

25V SCR in TO5 case 
D16P4 (Equals2N5306)Darlington 

transistor Hfe min 7000 3 for 50p 
2N3390 Silicon NPN ultra high gain 

transistor Hfe 400-800 3 for 50p 

2N33914 Silicon high gain low noise 
transistor (better than BC109) 3 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 Jermyn Industries, 
Vestry Estate, Sevenoaks, Kent. 

8 for 50p 

3 for 50p 

The low-down 
on hi -fi 

Hi -fi News & Record Review is the 
magazine for people who care about sound. We 
pack each issue with information on how to get 
the best from your equipment. We look closely 
at all new equipment as it comes onto the 
market and then give an honest appraisal of it. 
We give pages of reviews on the latest records, 
covering the full spectrum from classical to pop. 
You'll find stories on recent sound happenings. 
Features on sounds from the past plus a 
constant look at the future. And the pages of 
ads let you shop around for bargains without 
leaving your armchair. 

Hi -fi News & Record Review is published 
monthly. So call in at your newsagent and get a 
copy now. 20p. 

hi -fi news 
' record review 

A Link House 
Group Publication. 



SEW 
USED EXTENSIVELY 

BYONAL TRY,OGOVERNMENT 
DEPARTMENTS. 

ETC. 

S1LOW COST QUICK ONE RANGES 
OVER 

ORDERRANGES 
IN STOCK 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC BAKELIT 

50µA 1800 
5050µA 1340 
1004A 1880 
100 -0 -100µA 13.45 
500µA 13.86 
1mA 1840 

METERS 

TYPE SW.I00 
100 x 80 mm. 

20V. D.C... 13.10 
50V. D.C... £3.10 
300V. D.C. 1810 
1 amp. D.C. £8.10 
5 amp. D.C. 010 
300V. A.C. 1110 
VU Meter.. 1875 

METERS 
TYPE S -80 

80 mm. 
square fronts 
50µA 1820 
60- 0-50µA 8810 5 
100µA 12'75 
100-0-100µA 1810 
600µA 1800 
lmA 1200 
20V. D.C 1260 

200V. D.C. 8860 
1 amp. D.C. £2 60 
6 amp. D.C. 62 60 
300V. A.C. 12110 
VU Meter.. 6887 

"SEW" CLEAR PLASTIC METERS 
Typs MR.85P. 4ltn. x 41m. fronts. Type MR.88P. 1 81 /82in. square fronts. 

50mA .... 1280 
100mA .... 1280 
500mA .... 1280 
1 amp..... 1280 
5 amp..... £280 
16 amp..... 12"80 
30 amp..... 1290 
20V. D.C... 1180 
20V. D.C... 1210 
150V. D.C. £280 
300V. D.C. £2.80 
12V. A.C... 1280 
300V. A.C. 12 80 
8 Meter lmA 1287 
VU Meter.. 1860 
1 amp. A.C. £280 
5 amp. A.C. £880 
10 amp. A.C.12'80 
20 amp. A.C. 12.80 
30 amp. Á.C.£2"80 

50µA 160 
60-0-50µA £310 
100µA 23'10 
100-0-100µA 1800 
200µA 13-00 
500µA 9290 
500-0-600µA1280 
ImA £280 
1-0-1rnA 1280 
5nrA 1280 
IOmA 12.80 

Type MR.52P. 21k,. square fronts. 
50µA 1330 10V. D.C... 1200 
60- 0-60µA 1280 20V. D.C... 8200 
100µA 2200 50V. D.C... £8"00 
100 -0 -100µA 1250 300V. D.C. £2 00 
500µA 1280 15V. A.C... £210 
lmA 9200 300V. A.C. 1210 
5mA 1200 0 Meter lmA 1840 
lOntA 1200 VU Meter .. £820 
50mA £2.00 1 amp. A.C. 2800 
100mA 12 00 5 amp. A.C. 1200 
500mA 12'00 10 amp. A.C.22 00 
7 smp 1200 20 amp. A.C.12 00 
8 amp. . 1100 30 amp. A.C.£8 00 

Type MR.66P. 31 n. x 81tn. fronts. 
60µA .... 1837 10V. D.C... 22.20 
60-0-60µA 1276 20V. D.C... 82.80 
100µA .... 22-75 60V. D.C... 12"20 
100 -0- 100µA1805 150 V.D.C... 22.20 
200µA .... 12"66 300V. D.C. £220 
600µA .. 1240 18V. A.C... £280 
500 -0- 500µA 1220 50V. A.C... 22.80 
lmA 1220 150V. A.C. 1880 
6mA 12.10 300V. A.C. 1880 

' 10mA 1220 500V. A.G. 1880 
50mA £2 20 8 Meter 1rA 1887 
100mA £220 V1J Meter.. 1387 
500mA 1220 60mA A.C. 4.820 
1 amp 1220 100mA A.C.12 20 
6 amp 1220 200mA A.C.1280 
30 amp 1220 500mA A.C.1280 
15 amp. 12 20 1 amp. A.C. 1820 
20 amp. 4220 5 amp. A.C. 8880 
30 amp. 1230 10 amp. A.C.12-20 
60 amp. 12.50 20 amp. A.C.1220 
5V. D.C. 12 20 30 amp. A.C.12-20 

*MOVING IRON - 
ALLOTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Typs ED.107. Sise 
overall 100mm x 
00mm x 108mm. 
A new range of high 
quality moving coil 
instruments ideal 
for school experi- 
ments and other 
bench applications. 
3' mirror scale. The 

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

60µA £500 20V d.c. .... £4.40 
100µA 04.05 50V d.c. ....14.40 
lmA 14 40 300V d.c. ... 14.40 
60.0 -60µA £4.66 
1.0 -ImA £4 40 Dad range 
lAd a £440 500mA /5A d.c.14 66 
6A d.c. 1440 6V /50V d.c... 2465 
20V d.c. £4 40 

50µ.A 8810 
50-0-50µA 11"90 
100µA 11-90 
100-0-100µA61-75 
200µA 11-75 
500µA 6166 
800-0-500µA 1160 
1ruA 1160 
1-0-1mA 11-80 
2mA 9180 
5mA 91-60 
10nrA 11-80 
20urA 11-80 
50mA 11-60 
100mA 1110 
150nrA £1-60 

300mA .... 11.60 
500mA .... 11.60 
750mA .... 11.60 
1 amp..... 1160 
2 amp..... 11.60 
5 amp..... 1180 
10 smp. .. 61.60 
3V. D.C. .. 8180 
10V. D.C... 11.60 
15V. D.C... 11"60 
20V. D.C... 1180 
100V. D.C. 8100 
150V. D.C. 8160 
300V. D.C. 1160 
500V. D.C. 2180 
760V. D.C. 8100 
15V. A.C... 11.70 
20V. AC... 11.70 
150V. A.C. 6170 
300V. A.C. £1.70 
500V. A.C. 6170 
S Meter lmA 61.70 
VU Meter.. 18.10 

Type MR.46P. Sn. square fronts. 
50µA 1286 5 amp..... 11"70 
50 -0 -50µA 1240 10V. D.C... 11.60 
100µA 1210 20V. D.C. .. 1160 
100 -0- 100µA 11.87 50V. D.C. .. 11.60 
200µA 11.87 300V. D.C. 1160 
500µA 11.76 15V. A.C... 1180 
500 -0- 5O0µ 411.70 300V. A.C. 11"80 
lmA 1170 8 Meter lmA 1186 
5mA 6170 VU Meter.. 1226 
10mA 21-70 l amp. A.C. 1170 
50mA 61.70 5 amp. A.C. 6170 
100mA 11.70 10 amp. A.C. £1.70 
500mA 11.70 20 amp.A.C.91-70 
1 amp 11.70 30 amp. A.C.61-70 

"SEW" BAKELITE 
PANEL METERS 

Type Mß.66. 81in. square Ironts. 
500mA .... 11 90 
1 amp..... 9190 
5 amp..... £1 90 
15 amp..... 11 90 
30 amp 9190 
50 amp 9190 
5V. D.C 91.90 
10V. D.C 1190 
20V. D.C 1190 
60V. D.C 1190 
150V. D.C. 9190 
300V. D.C. 9190 
90V. A.C. 1196 
50V. A.C. 9196 
150V. A.C. 91"96 
300V. A.C. 9195 
500mA A.C. 11"95 
1 amp. A.C. 9196 
5 amp. A.C. 1195 
10 amp. A.C. 9195 
20 amp. A.C. 9196 
30 amp. A.C. 9195 
50 amp. A.C.91-95 
VU Meter £310 
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^- 5µA 1860 
50µA 1876 
50- 0-50µ4 1885 
1000A 12.85 
100-0- 100µA 12-25 
500µA 12.20 
lmA £190 
1 -0-1mA 61.90 
5mA 6190 
10mA 11.90 
60mA 6190 
100tnA 11.60 

EDGWISE METERS 
Type PE.70. 3 17 /32ín. x 1 15 /82ín. x 

21 in deep. 
50µA 18"10 500µA .... 12.75 
60- 0-50µA 1800 
100µA 13-00 
100-0- l00µ-422.90 
200µA 12.90 

1mA 1845 
300V. A.C. £2'45 
VU Meter 2840 

fiend for illustrated brochure on SEW 
Panel Meters -discounts for quantities. 

MULTIMETERS /or EMERYputposel 
MODEL TE -800. 30,000 
O.P.V. Mirror state, overload 
protection 0/.6/3/15/80/3001 
1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0 /30oA /6mAI 
60mA /300m A /600m A. 0 /8K/ 
80K/800K/S meg. ohm -20 to 
+03 db. 15.079. P. A P. 151, 

MODEL PL486 
20k11 /Volt D.C. 
8ka /Volt AC. 
Mirror male. 
.6/3/12/30/120/600V 
D.C. 3/30/120/600V 
A.C. 00/600uA/60/ 
800 mA. 10 /100K/ 
1 Meg /10 Meg), 

-20 to - 46db. 86.971 P A P 181p 
MODEL 6025 67 Ranges. 
Giant 6210. Meter, Polarity 
Reverse Switch. 
Sensitivity: 60K /Volt D.C. 
5K /Volt A.C. D.C. Volts: 
.126, -25, 1-26, 5, 30, 25, 
50, 125, 260, 500, 1,000V. 
A.C. Volta: 1.5, 3, 5, 10, 25. 
50, 125, 250, 500, 1,000V. 

D.C. Current: 25, 50IA, 2.5. 6. 25, 50, 250. 
500m4, 5, 10 amp. Resistance: 2K, 10K. 
100K, 1MEG. 30 MEG. Decibels: -20 to 
+86 dB. ffi960. P. 6 P. 171p. 
TMK MODEL TW -20CB FEATURES RE- 

BETTABLE OVERLOAD BUT- 
TON. Sensitivity:20K a /Volt' D.C. 
5K fl/Volt A.C. 
D.C. Volts: 0.0.6. 2.5, 10, 60, 250. 
1 100V. A.C. Volts: 0.2.5. 10, 60, 
2,1, 1,000V. D.C. Currents: 0 -0.05. 
0.8, 6, 50, SOOmA. 10 amp. 
Desistance: 0 -5K, 50K, 0.500K. 
511EG. Decibels: -20 to +52bB. 
81150. P. A P. 171p. 

ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.68 

Completely portable, simple 
to use pocket sized teeter. 
Ranges 0/1/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance 0 -20K ohms. 
ONLY 11.07 P. A P. 13p. 

TIM MODEL 117 P.E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg input, 26 
ranges. Large 41' 
mirror scale. Size 
51' x 41' x 
DC VOLTS 03- 
1200V. AC VOLTS 
3 - 300V RMS. 8.0 - 
.400V P -P. DC CUR- 
RENT 12 - 12MA. 

Resistance up to 2000M ohm. Decibels 
- 20 to + 21 db Complete with leans /instruc- 
lions. 117 50, P. A P. 20p. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01/103/.1/3/1/3/10/30/100/ 
300V. R.M.O. 4cpe. -1.2 Mc/s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 81750. 
Carr. 25p. 

Eira 

1E22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20cps to 200 
kc /e on 4 bands. 
Square: 20cps to 
30 kc /s. Output 
impedance 6,000 
ohms, 200/250 V. 
A.C. operation. 
Supplied brand 
new and guaran- 
teed with inetruc- 

tioo mancal and leads. 11760. Carr. 371p. 

TE -20RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 kc /s -260 
Mc /s on 6 bande. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
200/240V A.C. 
Brand new with in- 
struction. 116. 
P. A P. 374P. S.A.R. 
for details. 

aYl ì. 

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

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

HENRY:16 Ranges2 =% C.10pF± 1110mFd. 
6 Ranges +2 %. TURNS RATIO 1:1 /1000- 
1:11100. d Ranges A 1%. Bridge voltage at 
1,000 cp:. Operated from 9 volts. 100µA. 
Meter indication. Attractive 2 tone metal 
ease. Size 71 x 6 X lin. 120. P. A P. 26p 

MODEL LT.101 1000 O.P.V 
O/10/50/250/1000 V. D.C. 
0/10/50/250/1000 V. A.C. 
0/1/100 M.A. 0/150 K ohms. 
1197. P. A P. 15p. 

TICK MODEL MD.120 
Mirror scale. 20k /Volt D.C. 
10k 11 Volt A.C. 30/60/300/ 
600/3,000 V. D.C. 6/120/ 
1.200 V. A.C. 
Current 0.80uA /0 - 12/0 
300mA. 0.60K /0.6 Mega. 
-20 to + 63 dB. 14.881 
P A P 15p 

MODEL 500 80,000 O.P.V 
with overload protection 
mirror scale 0/-5/25/30/25 
100/250/500/1,000v. D.0 
0/26/10/26/100/260 /600/ 
1,000V. A.C. 0/60µA/6/60/ 
500mA. 12 amp. D.C. 
0 /60 /K /6 Meg. /60 Meg Q. 
18-871. Post paid. 

TRH LAB TESTER. 
100,000 O.P.V. Olin. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,0000.P.V. D.C. 6K 
Volt A.C. D.C. Volts: 

'_' -6, 10, 50, 250, 1,000 
\ A.C. Volts: 3, 10, 80, 
:0, 260, 500, 1,000V. 
D.C. Current: 10, 100µA. 
10, 100, 500mA, 2.8, 111 

amp lü,sktan,e: 1K, 10K. 100K, 10MEO, 
100 E0 fl.: Decibels : -10 to +49 db. Plas- 
tic Case with tarrying Handle. Size 711n. 
x 1311n. x 31in. 618.90. P. A P. 25p. 
RUSSIAN 22 RANGE MULTIMETER 

Model U437 10,000 o.p.v. 
A first class dersatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 2.5/10/ 
60/280 /600 /1000v D.C. 2.6/ 
10/50/250 /800 /100v/ AC. 
DC Current 100 wA /1/10/ 
100mA /1A. Resistance 
900 ohms /3/30/300K/3M a. 
Complete with batteries, 
test leads, instructions and 
sturdy steel carrying case. 
OUR PRICE 65.97 P. A P. 
25p. 

!AIM 

TO-2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cost economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS -1 MHZ. 
Input imp. 2 meg Q 25 
P.F. Illuminated scale. 
2in. tube. 115 x 180 x 
230mm. Weight 81b. 
220/240 V a.c. Supplied 
brand new with hand- 
book. 182.50. Carr. 50p. 
FTC -401 TRANSISTOR TESTER 
Full capabilities for mea- 
suring A, B and 3C0. 
NPN or PNP. Equally 
adaptable for checking 4 - 
diodes. Supplied com- 
plete with instructions, s t 4 

battery and leads. 
69971. P. a P. 15p. 0 e tt 
HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 
Can be panel or 
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, i 1 digit. Resolution: lmV. 
Number of digits: 3 plus fourth overrange 
digit. Overrange: 100% (up to 1999). Input 
impedance: 1090 Meg ohm. Measuring cycle: 
I per second. Adjustment: Automatic zero- 
ing, full scale adjustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 pole.). Input power: 
110 -230v. A.C. 50/60 cycles. Overall size: 
Olin. x 2 13/101n. x 8 3 /16in. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HALF PRICE. 
149-971. Carr. 50p. 

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

Also see next two pages 
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SEMI-CONDUCTORS/VALVES 
ALL DEVICES BRAND NEW AND FULLY GUARANTEED 

Transhton 
20301 Sop 
20302 20p 
20303 Sop 
20306 Sop 
20308 Sop 
20309 30p 
20371 lbp 
20374 2Op 
20381 22p 
203884 49p 
2N404 20p 
20696 16p 
201397 lbp 
2N698 Shp 
219699 30p 
2N706 lop 
2N706A lop 
20708 l2p 
20709 461, 
20718 Shp 
207184 SOP 
20726 26p 
2N727 250 
2N914 17p 
2/9916 17p 
20918 30p 
20929 Sop 
20930 20p 
20937 62p 
201090 ß8p 
201091 ß2p 
201131 2áp 
201132 Up 
201302 17p 
201303 17p 
201304 22p 
201305 Up 
201306 3áp 
201307 ß6p 
201308 26p 
201309 9óp 
201507 179 
201613 Sop 
201631 852 
201632 1102 
201637 SOp 
201638 279 
201639 27p 
2N1701 160, 
201711 24p 
201889 
201893 p 
202147 72p 
202160 67p 
202193 
202193.4 42p 
202194 Sip 
202194Á 30p 
202217 Shp 
202218 20p 
202219 209 
202220 ß5p 
202221 Shp 
202222 top 
2N2222Á 26p 
202297 SOp 
202368 16p 
202369 16p 
202389A l5p 
2N2410 42p 
202483 27p 
202484 32p 
202639 Up 
202540 22p 
202613 ß6p 
202614 ß0p 
202646 47p 
202711 Shp 
202712 25p 
202713 27p 
202714 ß0p 
202904 ß0p 
202904A 25p 
202905 250 
202905A 20p 
202906 200 
202906A 26p 
202907 23p 204965 189 
202923 16p 205027 62p 
202924 15p 205028 570 
2192925 16p 205029 47p 
2029260 12p 205030 42p 
2029260 12p 205172 12p 
2029267 122 205174 52p 
203011 Sop 2295175 52p 
203014 25p 205176 45p 
203063 209 205232Á 80p 
203054 49p 205245 45p 
2193065 72p 205246 42p 
203133 25p 205249 67p 
203134 SOp 205265 3250 
203136 Up 205305 
203136 Shp 205306 
203390 252 205307 
203391 20p 205308 
203391A 30p 205309 
203392 17p 205310 
203393 15p 2N5354 
203394 159 205365 
203402 222 206356 
202408 289 205365 
203404 Up 205366 
203405 46p 205387 
203414 22p 206457 

203415 lIp 205458 85p 
2N3416 27p 
209417 87p 
2193439 180p 
203440 ß7p 
203584 17p 
208665 lbp 
203566 1120 
203568 26p 
203569 259 
203570 125p 
20357.2 97p 
2073605 27p 
203600 27p 
2103607 Up 
203638 18p 
203638A 20p 
203641 18p 
203842 18p 
203643 209 
203644 26p 
ß03645 8áp 
202691 1áp 
203692 113p 
ßN3693 1áp 
203694 189 
203702 10p 
ßN3703 100 
203704 l2p 
ß03705 10p 
203706 lOp 
203707 120 
203708 10p 
ßN3709 10p 
ßN3710 10p 
x03711 10p 
203713 187p 
203714 200p 
203715 220p 
203716 9135p 
ßN9773 240p 
203791 275p 
'1N3819 84p 
ßN3820 á6p 
ßN3823 á0p 
203854 279 
ß03854A 279 
203855 27p 
203855A 80p 
203856 809 
2N3856A 855 
203858 259 
203858A 80p 
203859 27p 
203859A 320 
203860 S0p 
2143866 1509 
203877 40p 
203877A 40p 
203900 87p 
203900A 40p 
203901 97p 
2073903 209 
203904 26p 
2/03905 SOp 
203906 ß6p 
204058 120 
204059 lOp 
204060 120 
204061 129 
204062 1ßp 
204244 47p 
204248 169 
204249 1áp 
204250 18p 
204254 429 
204256 
2144284 179 
204286 179 
204286 17p 
204287 179 
204288 1áp 
204289 120 
204290 129) 
204291 1áp 
204292 1áP 
204294 17p 
204303 47p 

40p 
87p 

132p 
42p 
27p 
272 
325 
475 
82p 
57p 
Sop 

205459 4ßp 
28102 '2áp 
20103 26p 
28104 26p 
28301 Epp 
28302 50p 
20303 60p 
28304 76p 
20601 829 
28502 352 
29503 27p 
2081 40p 
3N128 705 
30140 77p 
30141 72p 
30142 650 
3N143 67p 
8N162 87p 
40050 6áp 
40250 á0p 
40251 Hp 
40309 329 
40310 4áp 
40311 Sá9 
40312 47p 
40314 ß7p 
40315 379 
40318 47p 
40317 370 
40319 559 
40320 47p 
40323 S2p 
40324 47p 
40328 875 
40329 SOP 
40344 27p 
40347 570 
40348 UP 
40360 40p 
40381 40p 
40362 609 
40370 Sip 
40406 á7p 
40407 40p 
40408 á2p 
40409 6áp 
40410 ß2p 
40412 SOP 
40467A 675 
40468A lbp 
40528 729 
40800 á7p 
40803 50p 
AC107 ß0p 
AC126 209 
AC127 ß4p 
AC128 20p 
AC1E1 189 
AC152 1ßp 
AC154 225 
AC176 80P 
AC187 250 
AC188 26p 
ACY17 270 
ACY18 240 
ACY19 249 
ACY20 2811 
ACY21 20P 
ACY22 10P 
ACY28 179 
ACY89 47p 
ACY40 145 
ACY41 lop 
ACY44 860 
AD140 47p 
ÁD149 479 
AD160 ß2p 
ÁD161 Up 
AD162 ny 
AF109 45p 
ÁF114 25p 
AF115 ß5p 
AF118 ß6p 
ÁF117 20p 
ÁF118 44p 
ÁF121 SOp 
AF124 S2p 
AF128 199 
AF126 lß5 
ÁF127 lep 
AF139 28p 
AF178 42p 
AF179 4áp 
AF180 60p 
ÁF181 4ßp 
AFI88 St 1p 
AF289 SOp 
ÁF279 47p 
ÁF280 47p 
AFZ11 SOp 
ABY28 269 
ABY27 30p 
ABY28 249 
ABY29 27p 
AOY50 2áp 
ABY61 
AOY54 2áp 
ABY67 46p 
ABY86 82p 
AOZ21 á1p 
AUYIO 1500 
BC107 10p 
ßC108 10p 
00109 109 
Bells 109 

BC114 15p. BFW90 220 NKT219 80p 
BFW91 20p NKT229 27p 
BFXI2 22p NKT224 22p 
BFX13 222 NKT226 no 
BFX29 26p NKT'229 Sop 
BFX30 269 NKT237 86p 
BFX37 80p NKT238 250 
BFX44 37p NKT240 27p 
BFX68 67p NKT241 270 
BFX84 25p NKT242 20p 
BFX85 SOp NKT243 82p 
BF%80 250 NKT244 17p 
BFX87 25p NKT245 200 
BF%88 20p NKT261 202 
BFX89 62p NKT262 809 
BFX93A 70p NKT264 202 
BFY11 42p NKT271 202 
BFY18 26p NKT262 20p 
BFY19 Ibp NKT274 lop 
BFY21 42y 0KT276 202 
BFY24 4áp NKT278 25p 
BFY29 40p NKT281 270 
BFY30 409 NKT401 879 
BFY41 509 NKT402 909 
BFY49 62p MKT408 75p 
BFY50 20p NKT404 569 
BFY51 20p NKT406 76p 
BFY52 20p 0KT408 82p 
BFY53 16p NKT461 62p 
BFY56A 670 NKT462 62p 
BFY78 48p NKT468 47p 
BFY77 67p NKT719 200 
BFY90 86p NKT717 42p 
B8X19 17p NKT784 272 
BBX20 150 NKT798 252 
BB%21 20p NKT778 269 
B8X26 46p NKT781 8Op 
B8X27 470 0016 500 
BBX28 82p 0019 87p 
138B00 82p 0020 86p 
B8X61 62p 0022 60p 
B8X76 16p 0C23 Sop 
BeX77 20p 0024 OOp 
BBX78 25p OM 40p 
B13Y24 15p 0026 250 
B8Y26 16p 0028 SOp 
BBY28 

- 17p 0029 602 
B13Y27 16p 0096 500 
BBY28 17p OC98 l0p 
BBY29 lip 0C41 28p 
B13732 25p 0C42 40p 
BOY30 26p 0044 15p 
BSY37 25P 0046 129 
BBY38 202 0C48 159 
B8Y39 22p OC70 16p 
BBY43 50p 0071 120 
B8Y61 322 0072 129 
BBY52 82p 0079 80p 
B8763 87p 0074 80p 
138764 402 0076 250 
B13Y58 909 0076 250 
B8Y79 450 0077 40p 
138Y90 67p 0078 20p 
BBY96A l2p 0081 20p 
C424 152 00.81D 20p 
C460 159 0082 260 
GET102 SSp OC82D 16p 
OET113 255 0088 25p 
GET114 20p 0084 262 
GET118 20p 00139 26p 
GET120 25p 00140 40p 
GET873 lßp OC170 1I6p 
GET880 46p 00171 30p 
0E7887 1511 00200 400 
GET889 229 00201 76p 
GET890 22p 0C202 SOP 
OET896 229 00203 40p 
0E7897 229 00204 409 
0E7898 229 00206 75p 
14AT100 260 00206 960 
MAT101 269 00207 76p 
MAT120 26p OCP71 42p 
MAT121 25p ORP12 509 
51J400 1072 00560 40p 
M3420 800 0E561 429 
MJ421 80p 5348A 22p 
MJ430 102p 0T140 16p 
MJ440 959 8T141 20p 
61J480 97p TI834 62p 
MJ481 1250 71043 4o2 
MJ490 1009 TIB44 129 
MJ491 187p T1845 12p 
113E340 509 TI846 122 
MJE370 80p TI847 122 
MJE371 80p 7I848 l2p 
MJEIS20 752 TI849 l2p 
61JE621 709 TI860 l2p 
MPF102 42p TI861 lOp 

BF182 30p MPF103 SIp TI852 lip 
BF184 20p MPF104 S7p 71053 22p 
BF185 20p MPF105 37p X8112 12p 
BF194 16p 11083838 82p XC141 36p 
BF196 l5p NKT124 422 ZT%107 16p 
BF196 1áp NKT125 272 ZT%108 l2p 
BF197 lbp 0KT120 27p ZT%109 16p 
BF198 165 NKT128 27p ZTX300 12p 
BF200 86p NKT135 27p ZT%301 16p 
BF224 140 NKT137 82p TX302 20p 
BF226 19p NKT210 80p ZT%909 20p 
BF237 IIp NKT211 802 ZT%304 25p 
BF238 22p NKT212 80p ZTX600 16p 
BF244 88p NKT213 800 ZTX601 l5p 
BFW61 47p NKT214 209 ZTX602 29p 
BFW87 86p NKT215 22p ZT%603 17p 
BFW88 ß8p NKT216 859 ZT%604 40p 
BFW89 20p NKT217 4Op ZTX531 26P 

BC116 169 
Bello 169 
BC118 169 
BC119 lop 
ßC121 20p 
130122 
ßC125 ló9 
BC12fl 25p 
BC134 129 
BC136 1ßp 
ßC138 lop 
ßC137 lbp 
ßC138 
ßc140 Sbp 
ßC141 36p 
BC147 lOp 
BC148 lop 
BC149 122 
ßC152 17p 
ßC153 809 
BC154 20p 
ßC157 lá9 
BC168 lip 
BC1E9 1ßp 
BC160 ß6p 
BC167 llp 
13018813 lip 
BC168C 15p 
BC169B 14p 
BC169C 1áp 
ßC170 1ßp 
ßC171 1áp 
ßC172 1áp 
ßC175 2ßp 
ßC177 20p 
ßC178 209 
BC179 20p 
ßC182 1ßp 
BC182L lOp 
BC188 Op 
BC183L 9p 
00184 llp 
ß05}ß4L lip 
BC186 lop 
BCI87 27p 
BC212L 1ßp 
BC218L lIp 
BC214L 1áp 
BCY10 270 
BCY80 ß0p 
BCY31 409 
BCY32 60p 
BCY33 Sop 
BCY34 86p 
BCY38 46p 
BCY39 lop 
BCY40 60p 
BCY41 1áp 
BCY42 lop 
BCY43 150 
BCY54 SIP 
BCY68 229 
BCY69 220 
BCY60 97p 
BCY70 lbp 
BCY71 20p 
BCY72 169 
BCY78 300 
BCY79 
BCZIO lIp 
BCZ11 40p 
BD112 50p 
BD110 1129 
ßD121 6áp 
BD123 80p 
BD124 760 
BD131 76p 
ßD182 80p 
BDY10 32áp 
BDY20 1050 
BDY61 1250 
BDY62 loop 
BF116 26p 
BF117 479 
BF152 ß8p 
BF364 Bop 
BF158 1áp 
00159 ß5p 
BF103 860 
BF187 251) 
BF170 SSp 
BF173 Sop 
BF177 SOp 
BF178 259 
BF179 809 
ßF180 Sop 
BF181 25 p 

Int4Mrrted FJH101 250 
Circuits FJH111 700 

FJH121 UP 
CA3000 1800 FJH13I 86P 
CA3006 117p FJ11141 26P 
CA9007 Illy FJH161 26p 
CA3011 76p F1H161 70p 
CA3012 88p FJH171 240 
CA3013 306p FJH181 250 
CA8014 184p FJ11221 269 
CA3018 84p FJH281 P,6p 
CA3018A FJH241 250 

110p FJH251 25p 
CA3019 84p FJJ101 500 
CA3020 12lp FJJ111 60p 
CA3020A FJ1121 60p 

1609 FJJ181 OOp 
CA3021 156p FJJ141 12Sp 
CA3022 1809 F11181 769 
CA9028 126p FJJ191 66p 
CA3028 100p FJJ211 185p 
CA3028A 74p 071261 126p 
CAS028B FJL101 126p 

106p FJY101 26p 
CA3029 87p IC10 260p 
CA3029A- 1012 2609 

166p L900 40p 
CA8080 1379 L914 400 
CA3036 1216p L923 400 
CA3036 780 MC7245 SOp 
CA3039 822 MC7805 8479 
CA3041 109p 140788P 1462 
CA8042 lO9p 31C7905 1240 
CA3043 1872 11C7925 669 
CA3044 lOOp MC799P Sbp 
CA3045 122p 5101803L 
CA3048 81p 100p 
CA9047 137p MC1304P 
CA3048 804p 886p 
CA3049 160p MC1305P 
CA3060 186p 886p 
CAS051 11141) 74C838P 
CA3052 166p 6499 
CA3063 46p MC14365 
CA3054 109p 846P 
CA3056 240p MC16520 
CA3069 166p nap 
CA3064 120p MC170900 
FCH101 860 
FCH111106p MFC4000P4p 
FC11121106P 76p 
000131 50p PA222 880p 
00/1141 105p PAa30 140p 
0011151 105p PA234 920 
FCH181 505 PA237 2109 
FCH171 1055 PA248 160p 
F011181 105p PA424 2869 
000191 1050 PA264 1900 
0020201180p 0A286 2009 
0002111800 807400 20p 
FCH221130p 807401 IOp 
00112311509 8107402 IOp 
FCJ101 1609 007403 209 
00J111 150p 007404 20p 
FCJ121 876p 807405 20p 
FCJ131 2765 1307408 80p 
003141 626p 807408 2Ap 
FCJ201 1009 807409 IOp 
FCJ211 276p 1307410 20p 
FCK101 4809 007411 28p 
FCL101 280p 807413 Sop 
007101 1089 007420 20p 

13197430 20p 
807440 00P 
8N7441AN 

76p 
807442 76p 
8N7448 1009 
807447 186p 
0517448 125p 
807450 209 
807451 209 
007453 202 
007454 20p 
807460 202 
807472 809 
1307473 409 
007474 Up 
007475 450 
607476 450 
807483 87p 
807488 88p 
907490 879 
8117492 87p 
807493 87p 
8N7495 87p 
007496 879 
8N74107 52p 
0074153 

140p 
0074154 

8ß0D 
0074100 

1809 
8074161 

260p 
8074164 

220p 
0074165 

0074192 
826p 

1760 
0074193 

176p 
TAA241 

162p 
TAA242 

425 
TAA243 150p 
TAA263 760 
TAA298 97P 
TAA800 176p 
TAA310 126p 
TAA320 78p 
TAA360 176p 
TAA486 147p 
TAA621 1820 
TAA622 Hop 
TAA680 4OIp 
TAA811 4462 
TAB101 07P 
TAD100 160p 
TADI10 1602 
BL403D 1502 
BL702C 147p 
UA702A 88oP 
UA702C 779 
UA703C 1372 
UA709C 126P 
UA710C 186P 
UA716 187P 
UA723C 1O2p 
UA730C 1800 
UA741C 87p 

BNJIIOE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
600 P1V lA 

60 PIV 2A 56p 
100 PIV 2A 60p 
200 PIV 2A 66p 
400 PIV 2A 769 

50 PIV 4A 600 
100 PIV 4A 70p 
200 PIV 4A 70p 
400 PIV 4A 769 
60PIV6A O20 

100 PIV 6A 76p 
200 PIV 6A 76p 
400 PIV BA 100P 

SILICON RECTIFIERS 
IHNIATURE WIRE ENDED PLASTIC 

IN PL CL 
80ßI18 SERIES SERIES 
1 AMP 1 5 AMP S AMP 

4001 5001V 72 8p 192 
9002 1000IV 7p 92 209 
4003 200PIV 89 109 229 
4004 400PIV Op 10p ß6p 
4006 600PIV 10p 1211 269 
4006 800PIV l2p 16p 27p 
4007 10000IV 159 lOp 30p 

60+ lem 15% 100+ lem 20% 

SILICON RECTIFIERS 
STUD MOUlITIMO 

BA l0A 17.5A 35A 
1005IV - 45p 600 1128 
200PIV 85p 60p 55p 11.42 
400PIV 30p 56p 82p 11.77 
6000IV 82p 800 72p It 11 
800PIV 85p 75p 87p I247 
100092V 40p 869 11.06 22.77 

50+ less 15 %100+ less 20% 

DIODES 
400MW 1-5 WATT I 10 WATT 

3.3 -33 V 2.4 -100 39 -100V 
10p each 2.6p each 1 40p each 
25+ lem ló% 100+ lem 20% 

TRANSISTOR DISCOUNTS:- 12 + 10 %; 
25 + 15 %; 100 + 20% any one type. Post- 
age on all Semi Conductors 79 extra. 
O.A.E. FOR FULL LISTS. 

0A2 38p 
OB2 4áp 
OZ4 80p 
114 209 
IRIS 400 
I06 30p 
IT4 86p 
IU4 30p 
I116 609 
2021 8áp 
3Q4 50p 
3134 85p 
3V4 48p 
604 750 
504 8áp 
524 46p 
áY3 40p 
áZ40 40p 
6 /9ßL2 90p 
6AC7 40p 
61.07 4ßp 
OAKS 86p 
8ÁK8 80p 
8AL5 20p 
(SAW 809 
8AQ5 88p 
6A86 40p 
8ÁT8 86P 
6AÚ6 860 
6ÁV6 80p 
6BA6 Sop 
613116 309 
BBHB 769 
6816 HP 
6BQ7A 40p 
611E7 9ßp 
OBRO 7op 
6BW6 869 
6BW7 809 
6ßZ6 40p 
604 889 
6CD6 120 
601.6 1509 
0CW4 660 
601 829 
ßF80 8áp 
8013 4áp 
6014 709 
69'15 6áp 
8018 60p 
69'23 86p 
6116 17p 
6J4 60p 
615 250 
61507 Sop 
626 20p 
017 45p 
6K80 40p 
MGT 46p 
BLOSO á0p 
6Q7 4ßp 
6847 402 
8007 40p 
6817 40p 
6áK7 4ßp 
ß8L7 8áp 
6807 1150 
60Q7 SOp 
ßU4 6bp 
6V60 lop 
BVBGT 322 
8 %4 ß6p 
6X50 ß0p 
8X5GT 40p 
1002 á0p 
1001 75p 
10513 60p 
10514 1110 
12AT6 80p 
12ÁT7 Sop 
12AU7 sop 
12AX7 80p 
12ÁV6 40p 
12ßA6 4ßp 
12ßE8 40p 
12887 4So 
19AQ6 8áp 
2001 60p 
2052 6Sp 
2ßL1 11.10 
2051 50p 
20P3 602 
2054 11.10 
2055 11.80 
261.6 Opp 

VALVES 
25Z4 SOP 
2536 429 
2626 669 
30015 80p 
30017 909 
80018 809 
30Fá 8áp 
30FL1 769 
305L12 1209 
30FL14 950 
30L15 8áp 
30017 80p 
30512 80p 
30519 86p 
30PL1 76p 
30PL13 9ßp 
90PL14 90p 
351. á0p 
3áW4 S6P 
3624 Shp 
3625 609 
SOBS á0p 
5003 á0p 
80 á5p 
ß6A2 509 
807 509 
1625 509 
5763 709 
6146 180 
AZ31 560 
CYST Shp 
DAF91 ß0p 
DAF96 46p 
DF91 ß8p 
DO96 4áp 
DK91 40p 
DK92 65p 
DK96 509 
DL92 ß5p 
DL94 48p 
DL96 46p 
DM70 400 
DY88 8ßp 
DY87 389 
E8800 1009 
EI8OF 1009 
BABCSO 850 
EAF42 850 
EB91 Sop 
EBC41 6áp 
011081 ß0p 
EBF80 40p 
EBF83 40p 
1313089 Sop 
EBL21 009 
RCN 809 
EC88 609 
1313040 65p 
E0084 309 
ECCEI5 40p 
1CC88 40p 
RCF80 ß6p 
ECF82 ß6p 
80586 no 
0CH21 670 
KCHS6 1000 
ECH42 76p 
ECH81 309 
ECH83 4áp 
ECL80 46p 
ECL82 ß6p 
BCL93 70p 
ECL86 40p 
EF37A 1809 
EFS9 á0p 
EF40 
EF41 á6p 
EF42 70p 
EF80 ßop 
EF8S 360 
EF88 309 
EF89 IOl 
EF91 le 
EF92 34 
EF183 83, 
EF184 865 
EH90 40p 
EL34 
ELM 41.85 
EL41 60p 
EMS 66p 
EI.1 660 
ELO4 262 
ELBE 439 
EL91 ß6p 

EL95 E6p 
EM80 450 
22481 600 
EM84 86p 
EM85 21.00 
05187 70p 
EY51 40p 
EY86 40p 
E 78 4.29 
EZ40 55p 
EZ4I 60p 
EZ80 lip 
EZ81 299 
0232 489 
0234 602 
KT68 I2-06 
KT88 1I 00 
511114 750 
PABC80 40p 
PC86 600 
PC88 609 
PC97 452 
PC900 48p 
PCC84 40p 
PCO86 40p 
POC88 bbp 
PCC89 505 
PCC189 66p 
PCF80 80p 
PCF82 840 
PCFO4 609 
PCF86 602 
PCF800 802 
PCF801 502 
PCF802 60p 
PCF805 809 
PCF806 70p 
PCF808 76p 
501.2 852 
PCL89 659 
PCL84 452 
PCL86 409 
PCL86 46p 
PFL200 850 
PL30 bóp 
PL81 60p 
P1.2 46p 
P1.88 459 
PL84 40p 
PL500 76p 
PL504 80p 
PY32 66p 
PY33 68p 
PY80 40p 
PY81 30p 
PY82 p5p 
PY83 382 
PY88 40p 
PY800 40p 
PY801 60p 
U25 80P 
U26 80p 
U60 40p 
1162 850 
11191 76p 
U281 402 
U282 40p 
U301 40y 
U801 51.80 
UABC80 402 
UAF42 552 
UBC41 50p 
UBC81 40p 
UBF80 402 
UBF89 8op 
IICC84 492 
UCC86 40p 
UCF80 66p 
UCH21 602 
UCH42 702 
UCH81 40p 
UCL82 362 
11CL88 602 
UF41 60p 
UF80 36p 
USOS 40P 
UF89 402 
UL41 66p 
UL84 40p 
UY41 48p 
UY86 402 
VR106/3088p 
V R160180 86p 
Add 12p O. I 
for pos7a0 

DIODES 41 RECTIFIERS 
1034A lOp BA164 l2p WHO S70 
10914 7p BA%19 12p OAS 26p 
10916 10p BAZ18 7p OM 12p 
AA119 7p BAY81 7p OA10 26p 
AA129 lOp BAY38 16p OAP 100 
AAZ19 10p BY100 16p OA47 101P 

AAZ16 lOp BY109 22p 0A70 lOp 
BA100 16p BY122 875 0A73 lo 
BA102 SOp BY124 15p 0,79 lOp 
BA110 26p BY128 32p OA81 Bp 
BA111 27p BY127 16p 0A86 79 
BA112 70p BY184 67p OA90 80 
BA116 7p BY210 lóp 0A91 7p 
BA141 Sßp BYZ11 30p OA96 75 
BA142 82p BYZ12 80p 0A200 7P 
BA144 18p BYZ1S 511p OA202 lOP 
BA146 IOp BYZ16 40p OA210 17P 

E See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page 3. 
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SAVE UP TO 
33 -3% OR MORE 
SEND S.A.E. FOR 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

RECORD 
DECKS 
B.B.R. 
Mini Monot £497 
01291 £6.70 
MP60 21076 
810 £1465 
510 £1185 
310 29.65 
810 134-47 
MP60 T.P.D.I. 

£1765 
MP60 T.P.D.2 

£1685 
610 T.P.D.1 12087 
310 T.P.D.I. 118-75 
310 Package 

£086 
H.T.70 21665 
H.T. 70 Package 

122.50 
THOREEB 
TD12S 250'65 
TD126AB 29425 
TX25 1070 
TD160AII 13460 PIONEER 
TD160ABII 240.86 PL12AC £3850 

1 Mono Stereo Cartridge 
All other mode s less Cartridge 
Carriage 50p ettra any model. 

TELETON SAQ -206 
STEREO AMPLIFIER 

10-3 PORTABLE OSCILLOSCOPE 
Sin. tube. Y amp. Semitiv- 
ity 0.1v p -p /CM. Band- 
width 1.5 cps-1 -5 MHz. 
Input Imp. 2 meg (I 25pF 
X amp. sensitivity 0.5v. 
p.p/CM. Bandwidth 1.5 cpe 
-800K Hz. Input imp. 2 
meg 11 20pF. Time haze. 
3 ranges 10 cpe -300 KHz. 
Synchronization. Internal/ 

external. Illuminated scale 140 x 215 x 380 
met. Weight 139 lb. 220/240V. A.C. Supplied 
brand new with handbook. 287.60. Carr. 601 

TX11 2877 
GARRARD 
2025 T/C 18-60 
3500 1876 
OP).5III £1060 
SL6SB 61846 
AP78 £1890 
8L728 2E8-96 
8L75B 12E,50 
8L95B £8296 
401 227-45 
ZERO 100A 144-97 
ZERO 1000 £4197 
OOLDßIEG 
GL69/2 £1960 
GL69P/2 £26 96 
GL75 12997 
GL76P 238-50 
LID89/75 £876 
(199 21996 

RECORD DECK 
PACKAGES 
Decks supplied 
ready red in 
plinth and cover 
fitted with cart- 
ridge. Garrard 
2025 T/C with Sonotone 9TAIll I 

Garrard 8125 III /9TAHCD 
Garrard 8P251I1 Goldring 0800... 
Garrard AP78 Goldring 61800 .. . 

BOR MP60 Audio Technics AT.55. . 

Goldring GL89!2 Goldring 0800 .. 
Goldring 0L75 Goldring 0800 .. 

Latest exciting release. Brand new model 
8 + 6 watts ems. Inputs for mag, eta!, aux 
tape. Volume, basa, treble, sliding balance, 
scratch filter and loudness controls. List 
£32.60 OUR PRICE 21860 Carr. 97p. 

TELETON F.2000 AM /FM 
RE TUNER AMPLIFIER\ 

RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

6 MHz.Puss Band. Separate Yl, Y2 ampli- 
fiers. Calibrated triggered sweep from 2 zee 
to 100 milli sec /cm. 
Supplied complete with all accensories and 
instructions 887. Carr. paid. 

BELCO AF -5A SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 

Sine 18- 200,000 Hz: S. mare 18- 00,000 Hz 
Output max. 
+ 10 dB 
(10 K ohms) 
Operation in- 
ternal batteries 
Attractive 2- 
tone case 74' 
x 5' x 2'. 
Price 81760. 
Carr. 179p. 

- -, 
r s 

P,firobably the most popular budget Tuner/ 
Amp. and now offered at a ridiculous low 
price. 5 watts r.m.s. per channel. Tape /Cer 

OUR PRICE 128.76. Carr. 
List 661. 

SUGGESTED SYSTEM 
F.2000, Garrard 2025T/C Changer fitted 
stereo cartridge, with plinth and cover and Pr_oTotal Rec. 
Price £97.721. OUR PRICE 65465. Carr. el. 
* TRANSISTORISED F14 

TUNEiéroß 
HIGH QUALITY 
TUNER, SIZE 
ONLY 604x291n. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

empl die,. Operate. on 0 V battery. Coverage 
88- 108Mc /s. Heady built ready for use. Fan' 
tactic value for money. 26.279. P. 2 P. 129p 
Stereo multiplex adaptors £4.674 

HA -10 STEREO 
HEADPHONE 

AMPLIFIER 
All silicon trans- 
istor amplifier oper- 
ates from magnetic. 

ceramic or tuner Inputs with twin stereo 
headphone outputs and separate volume 
controls for each channel. Operates from 9v 
battery. Inputs 5MU/ 100MÚ. Output 50M W. 
.2697. P. et P. 15p. 

NS -1600W STEREO AMPLIFIER 
Exceptional 

._.,budget price 
amplifier. All sili- 
con transistor. 
Handsome Wal- 
nuteasee.Switcheei 
input selector, 

separate balance, volume, treble, bass con- 
trols. Output 2 x 6W RMS. Inputs Msg. Tape, 
Xtal, Tuner, Tape Out. 114.75. Carr. 37p. 

EA.41 REVERBERATION 
AMPLIFIER 

Self contained, transistor- 
ised, battery operated. 
Simply plug in micro- 
phone, guitar, etc., and 
output Into your amplifier. 
Volume control, depth of 
reverberation control. Beautiful walnut 
cabinet. 71 x 3 x 41m. 2697. P. 2 P. 15p. 

BH.001 HEAD- 
SET AND BOOM 

MICROPHONE 
Moving coil. Ideal for 
language teaching. com- 
munications. Headphone 
imp. 16 ohms. Micro- 
phone 
2462. P.8 P. 

HOSIDEN DH -08S DE-LUXE STEREO Ñ 
Features unique mech- 
anical 2 way unite and 
fitted adjustable level. 
controls. 8 ohm im- 
pedance.20- 20,000epe 
Complete with spring 
lead 2 stereo Jack plug 
27.971. P. A P. 121p. 

G.WSMITH & aO.(Lß 10X0) LTD 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01- 6363715 
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 

£11-95 
£15 95 
£1895 
£2896 
221-00 
237-60 
242.80 

Ooldring GL75 ooidring 0800E.... 64666 
Carriage 50p extra any model. 

SPECIAL 
PURCHASE 
Brand new 18- 100 watt 
speakers. Made by Celestton 
or Fane. 18' 100 watt rms. 
35 cps bass resonance. 
Limited dock only. 

L13.95 CaL,rreb9p 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 

e 7.30 amplifier, Acre., 00 pre-amp, PZ6 
power supply. 616-76 Carr. 379p. Or with 
PZ8 power supply 618 86 Garr. 379p. 2 x Z50 
amplifier, stereo 80 pre -amp, PZ8 power 
supply. 22026. Carr. 371p. 
Transformer for PZ8. 23 97 extra. 
Add to any of the above 24.871 for active 
filter writ and 215.90 for pair of Q18 apeakere. 
Project 80 FM Tuner 22025. Carr. 37jp. 
All other Sinclair products in stock. 
2000 Amp 228-76 Carr. 279p.: 3000 Amp 
631.60 Carr. 379p.: Neoteric An,p 843'96 

Carr. 379p IC1O /IC12 62.50 
NEW PROJECT 806 - 220.97, Carr. 37p 

LATEST CATALOGUE 
Our new 8th edition gives full details of a 
comprehensive range of 811 -FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP - 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

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

SEND NOW 

ONLY 

371p 
P&P 
101) 

TE-16A Transistorised 
Signaloenerator.Srangee 
400kHz- 30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
51 x 51 x 31in. 
Complete with instruc- 

tions and leads. 27.975. P. 2 P. 20p. 

TE1S 
f RA N S ISTO RISED 
GRID DIP METERS 

Six ranges. 440 Eels. -280 
Me /s. Operates on Ov. battery. 
Full instructions. 81850. 
P. A P. 179p. 

TEIII. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 80011 range (0.1.1B X 
10) + (1dB x 10) + 10+ 20 + 30 + 40dB. 
Frequency: d.e. to 200kHa ( -3(1ß). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built in 
6000 load resistance with Internal /external 
switch. Brand new. 88750. P. et P. 25p. 

230 VOLT A.C. SO 

CYCLES 
RELAYS 

Brand new. 3 sets of 
changeover contacts at 
5 amp rating. SOP each. 
P. 2 P. 10p (100 lots 840) 
Quantities available. 

840° Wide Angle I.mA Retan 
MW-1-6 60mm square 83971 
MW1.8 80mm square 24.975 

P. 2 P. extra 

RP814 REGULATED POWER SUPPLY 
Solid state. Variable output 0 -24v DC up to 
1 amp. =r` =e meter to monitor volt- 

age and current 
Input 220/240v AC. 
Sire 185 x 85 x 
105mm. 88.97. 
P. 2 P. 25p. 

P8.100011 REGULATED 
POWER SUPPLY 
Solid state. Ousput 0, 9 

or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
AC. Size 4' x 31' X 6l'. 
81197. P. 2 P. 26p. 

UNR-80 RECEIVER 
4 Bands covering 660kc/s- 30mc /s. B.F.O. 
Built -in Speaker 220/240v. A.C. Brand new 
with instructions. 61676. Carr. 379p. 

LAPAYETTE HA-600 SOLID STATE 
RECEIVER 

General coverage 
ill 150- 400kc /., 660 

kc /s- 9Omo /e. PET 
front end. 2 mech. 

tiMfilters, product 
detector, variable 
11.F.O., noise limi- 

ter, S. Meter, Bandepread. RF Gain. 16' z 
91' z 84'. 181hs. 220/240v. A.C. or 12v. D.0 
Brand new with Instructions. 645. Carr. 50p. 

. CRYSTAL CALIBRATORS NO. 10 

Small portable crystal 
Scontrolled wavemeter. 
ize 7 x 71 x die. 
Frequency range 600 
Kc /e -10 Mc /e (up to 30 
Mc /s on harmonics). 
Calibrated dial. Power 
requirements 300V. D.C. 

15mA and 12V D.C. 0.3A. Excellent condi- 
tion. 64471. Carr. 379p. 

HELICAL POTENTIOMETERS 
ITT MCPMIS 10 TURN 21 WATTS 
A callable 500 ohm, 1K, 6K ohm. £1.26 each 
P. 2 P. I5p. 

B.C. 221 FREQUENCY METERS 
latest release 125 KHz -20 MHz. Excellent 
condition. Fully tested and checked and 
complete with calibrator charts. 
187.60 each. Carr. 60p. 

SOLID STATE VARIABLE A.C. VOLTAGE 
REGULATORS 

Compact and panel 
mounting. Ideal for con- 
trol of lamps, drille, 
electrical appliances ete. 
Input 230/240v. A.C. 
Output continuously 
variable from 20v -230v. 
Model MR 2305 5 amp 
68 x 48 x 43mm 88.871. 

Mod I MR 2310 10 amp 90 z 68 x 60mn, 
111971. Postage 129p. 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

150 W. 82.871 P. 2 P. 175p 
300 W. 68.85 P. 2 P. 221p 
500 W. 24.975 P. 2 P. 321p 

1000 W. 67.25 P. 2 P. 371p 
1500 W. 28.979 P. 2 P. 421p 
5000 W. 280.00 P. 2 P. El 

High quality ceramic construction. Winding. embedded in vitreous 

enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex- stock. Single hole fixing, lin. dia. abafts. Bulk quantities available. 

50 WATT. 10 /26/50/100/280/600 /1000/12500 /0 5000 ohms, 1105 P. 2 P.79p..71P 
100 WAIT .1/6/10/25/50/100 /260/500/ 1000 or 2500 ohms, 11.879 P. 2 P. 79P. 

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

8 -£50B Panel Mounting 
1 AMP 

E8 06 2.5 Amp 
Please add postage 

ALL MODELS 
INPUT 230 VOLTS, 

50/60 CYCLES, 
OUTPUT VARIABLE 

0 -260 VOLTS. 
Special discounts for quantity 

8-280 General 
Purpose Bench 

Mounting 
1 Amp 27 00 

2.5 Amp E8 05 
6 Amp £1175 
8 Amp 115 90 

10 Amp £2960 
12 Amp 22860 
20 Amp £4900 

All Mail Orders 50- 
11.12. Paddington Green. 

London W -2 
Tel: 01-2626562 
(Trade supplied) 
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TOP QUALITY - LOW COST 

NEW! 

AMATEUR RADIO EQUIPMENT 

MULTIBAND -6 TRF SHORT WAVE RECEIVER 
KIT 

This new all transistor T.R.F. Receiver tunes 550 Khz -30 Mhz 1540 -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 2/3 ohm speaker. 
Two separate Tuning Dials, Calibrated Mhz and Degrees. Electrical 
Bandspread on all bands. 
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. El 1.50 Carriage 50p. 

Available NOW. NEW AT5 MK 2, 12 WATT. Transmitter 160 -80 
metres. Also NEW PR40 FET Pre -Selector. Stamp brings illustrated 
leaflets. 

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, 5 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 E24-SO, Carriage 50p. 
Ask the chap who's got one, there's lots of them! 

ON THE DESIGN STAFF - 
G3SZM G3IRE GBBBI 

CODAR RADIO COMPANY 
Unit 1, Meadow Road Industrial Estate, East Worthing, Sussex. 

FANTASTIC BARGAIN OFFER! 
TRANSEUROPEAN 

Transistorised Stereophonic High Fidelity 
AM FM Tuner Amplifier System. 

1 C) 

e 
missra _ _.. 

.-...,,t. r,71 n f1 

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 -IOin. x 6in. 
matching elliptical speakers. A complete Hi -Fi Stereo Radiogram 
at less than half normal price. SPECIAL OFFER£44 Easily fitted no technical 
knowledge necessary. 

P. te P. 88ía Credit Terms available 
First monthly payment 
of [5.83 followed by 
9 monthly payments of 
L4.95. Total Credit 
Sale Price £49.50. Send 
15.83 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 followed by NINE monthly payments of [4.05 

DOWN (Total Credit Sale Price [40.50). 
EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 

11.1 III CALLERS WELCOME= - I 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE Post cou 

NOW for... 

FREE 
leaflets 

770 

Name 
Address P172 

100.Chase Side London N.14 
Tel :01 -886 3733/9666 

=MINIMUM - - - - - - ® radio 

Build 
your own 

peerless 
stereo 

loudspeakers 
It's very easy. And you have 

to payforthe 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 

eerlesa 
P. F. & A.R. Helme Ltd. 
Summerbridge 
Harrogate HG3 4DR 
Yorkshire 

BUILD YOUR CIRCUITS 

on 

VEROBOARD 
-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 



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 volts 
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 "4" are 
obtainable. Price £1.83. 

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 %." 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 

E.240 20 watt 240 volts soldering iron fitted with 
'' /." iron coated bit. Spare bits 3/32 ", 1/8" and 3/16" 
available. Can also be supplied for 220 and 110 volts. 
Price £1.80. 
ES.240 25 watt 240 volts soldering iron fitted with 1/8" 
iron coated bit and packed in a transparent display box. 
Spare bits 3/32 ", 3/16" and Y." available. Can also be 
supplied for 220 and 110 volts. Price £1.83 

Price £2.75 

SK.1 

SOLDERING KIT 
The kit 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. 

Price £2.40. 

SK. 2 

SOLDERING KIT 
This kit 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, 
1 amp fuse and booklet 
"How to Solder ". 

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 E1.95. 

cut out this coupon 
and answer your soldering 
problem:v 

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

(no stamp required) Plymouth 
PL1 1BR Telephone 0752 67377/8 

0000 
fl Please send the Antex 

colour catalogue. 

Please send the following: 

I enclose cheque /P.O. /Cash 

(Giro No. 2581000) 

Name 
Address 

PW1 

771 



CASH & CARRY ss GOODS Sinclair 2000 £24 
Sinclair 3000 £33 
Metrosound ST20 £27 
Teleton 203 cesó (Demonstration) £17 
Teleton F2000 

Tuner /Amp. £31 
Project 60 Alpha F212 £26 

Nice £23.90 Please add 50p Carr. per 
Into plus amplifier. Other Ampli- 
with £17 50p fiers - Tuners - Tape 

cart. 
supply unit. Recorders etc. Prices on 
technical brochure. application. 

it.. 
SINCLAIR 

SAVE nearly £7 Normal 

Designed for building 
plinths etc., complete 
two 230 Output stages 
(20 weft) and power 
Send S.A.E. tor full 

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

( oa! 
\ 

Our £5'90 2 
va lue 

T 
£t 1010 Price p. 

+ 
&p3P . 0 Available only from as at this price. Due to entire 

purchase of manufacturer's remaining stock this 
fantastic offer is open only while stocks last. 

* High -fidelity reproduction due to broad frequency response (20.20,000Hz) * Substantially Increased stereo effect * Headphones fit the head gently 
and do not shift *Earpieces fit ears snugly (Cardanic suspension) * Tone 
quality superior to conventional loudspeakers. * Only expensive studio loud- 
speakers can match the reproduction quality of the 1(50. * Music can be 
reproduced at concert hall volume (I), preserving the lower bass notes and 
brilliant treble tones without causing any strain to the listener. 

i 

4Ì 

GARRARD SP25 
mk III 1 Plus 50P .L 2'50 carriage 

Normal price £1537 
Wired with mains cable and 5ft. 
twin screened stereo cable, 
5 pin din plug. 53p extra. 
AP75 Complete with base and 
cover £25 plus 75p carriage. 
PLINTH AND COVER SUIT- 
ABLE FOR GARRARD RANGE 
£5.25 plus 50p P. 6 P. 

P- LUGS ' I Lin 

Pack 1075 -Pin Din .. .. 20p 
Pack 1083 -Pin Din .. .. 18p 
Pack 135 }" Jack .. .. 25p 
Pack 130 }" Jack Stereo .. Up 
Pack 103 Loudspeaker Plug .. 15p 
Pack 100 Phono Plug .. .. Sp 

.. 23p 
Peck 238 5-Pin Socket . 30p 
Pack 234 Loudspeaker Socket.. 30p 
Ready -made Leads 
3 -Pin to 3 -pin Din .. .. Bap 
3-pin to open end .. .. 539 
5-Pin to 5 -pin Din .. .. SOP 
Spin to open end .. .. BSp 
5-pin to 4 phono plugs .. 93p 
Speaker lead Din to spade 121t 38p 
Extension lead Din plug to socket 
12ft UP 
All leads approx. 6f!. in length. Post 
free, by return. 

Replacement Stereo 
DIAMOND STYLI 
STA 9TA 9TAHC 
GP91 ST4 ST9 758' 

EV26 GC8 
others on request 
Countdown SPEAKER 
Teak Cabinet 

£12 Plus 38p 
carr. bins. 

A speaker of out- 
standing apecifi- 
cations and tech- 
nical merit. Solid 
teak cabinet size:l4a10're.. 
Originally designed for 
Countdown es budget 

available 
stereo 

but now available separately. 

each 
13p p. & 

I .rY 

,. 

`t_ 
use with 

system 

p. 

our 

EMI 20w matched 
loudspeaker set 350 
Frequency range: 
20 to 20,fí Hz. £7'50 

p /us 40p p 6 0 
EMI 10w matched 
loudspeaker set 450 
Our price £3.75 Plus 25p. p. 6 P. 

13 } "z 8} "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 sur- 
round designed for high 
travel giving freedom from distort ton 
when op /77 at low plus. 
EMI os 

Speaker £1a9.50 plus Base Speaker p&p 

Magnetic cartridges P. SONOTONE 
Diamond ,11 

Cartridge... 
Styli £Y'00 (Fitted Diamond Styli) 

taus 13P p. & p. 
(Ceramic) list price £4f0 

Today's velue £9. 9TAHC 
Ity. 

55mV /cm /sec £2.50 
Stylus replacement rms minimum at 45s at plus 
can be carried out without removing 1,000Hz measured on 13p 
cartridge. Styli £213 + 13p p. 6 p. Decca SE L2057 p. & P. 

Ronette 105 Stereo cartridge (Sapphire 78 Diamond LP) £I.25 +13p. p.6 p. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. Tel: 01- 888 1662 
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PRINTED CIRCUIT KIT 
BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOIL 

CONTENTS: (1) 2 Copper Laminate Boards 4)' x 21'. (2) 1 Board for Match- 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
161 Etchant. (7) Cleaner /Degreaser. (8) 16-page Booklet Printed Circuits for Amateur, 
(9) '2 Miniature Radio Dials SW /MW /LW. Also free with each kit. (10) Essential 
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone'. requirements and 
constructional ability. Many recently developed very efficient designs published 
for the first time, including 10 new circuits. 

EXPERIMENTERS 
IF / II 171L1 71 PRINTED CIRCUIT KIT 

60p 
Postage & Pack. 10p. (U.K.) 

Commonwealth: 
SURFACE MAIL 20p 

AIR MAIL 60p 
Australia, New Zealand, 

South Africa, Canada 
,11 Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (31 Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (51 artier Power Conversion Receiver. (6) Split- Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI- FLEXON" Triple Reflex with 
Self-adjusting regeneration (Patent Pending). (9) Solar Battery Loud -speaker Radio. 
The smallest 3 desinge yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers based on the -Tridexoo' circuit. Let us know 
If you know of a smaller design published anywhere. (101 Postage Stamp Radio. 
Size only 1.62' x 95' x 25'. (11) Wristwatch Radio 1.15' x 80' x -55'. (12) 
Ring Radio 70' x 70' x .55'. (131 Bacteria -powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (16) Transistor P/P Amplifier. (16) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light- Seeking Animal, 
Guided If lss1e. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Tranatator 
Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 
(251 Signal Injector. (261 Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wireless 
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch /Alarm. (34) Stereo 
Preamplifier. (35) Quality Stereo PushPull Amplifier. (36) Light -Beam Telephone 
"Photaphone ". (37) Light -Beam Transmitter, (381 Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. ..plus 10 Photo- 
electric Circuits, Alarms, Modulator.., Stabilisers... 

YORK ELECTRICS, Mail Order Dept. 
335 Battersea Park Road, London, S.W.11 

Send a S.A.E. for full details, nail n brief description of all tills and Projects. 

S.QC. FESTIVE 

leONANZ 
t - 

¡ 

1-\) 

S-DeC 25P 
SPECIAL OFFER \ OFF 

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

(2) JUST TAKE THIS COUPON TO YOUR LOCAL L I ,' 9 
STOCKIST WHO WILL SUPPLY ONE S.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 

Offer closes January 31, 1972. 



BI-PREPAK 
TELEPHONE DIALS 

Standard Post Office type. 

Guaranteed in working order. 

ONLY 5Op 
8 RELAYS FOR LI 

Various Contacts and Coil 
Resistances. No individual 
selection. Post & Packing 2Sp 

NEW TESTED AND GUARANTEED PAKS 

B3 4 Photo Cells. Sun Batteries. 
03 te O 5V. O S te 2wA. 

579 4 IN4007 Sil. Reo. diodes. 
1,000 PIV lamp plastic 

B 81 10 ;fed S 
ische 1 

mixed types i 
O 00 200 Mieedn Capacitors Aperox. 

quantity. counted by weight 

M4 250 Mixed Resistors. Aoprox- 
quancitY <eused by weight 

50p 

50p 

50p 

SOP 

50p 
H7 40 in anánda 

Y sisters. Mixed 90p 

H0 4 BY127 Sil. Rets. 
m IOBO PIV. I ap. plastic 

HI 2 PhotolTransistorsitive 
1411 50 brand551259stockmlearaoça`, 

sop 

HIS 10 
Oyp1l /7S ncomed 

black glass Sop 

50p 

50p 

M10 10 `ICOiiyyePNP Geám,hite 
50p 

HID 20 ? d TO -5 tansilicon SOp 
H2O 20 O 

dad MCSÌonded 
diodes 50p 

NEW UNMARKED UNTESTED PACKS 

sK 150 Mrn. glass ryp iodes 50p 
5" 200 llaryp s NPN`. PNP. Siliand 

Germ. 
50p 

504 100 silicon Dieds 00.7 elan. 
equis'. to 0A200. OA102 P 

5µ 50 NRl and IN916 types 50p 
500 50 Sil. Trans. NPN, PNP 

2Ñ706A. BSY95A, etc. 
P 

660 10 7 Watt Zener 
es 

Diodes 
Mined Voltag 50p 

M6 40 250mal. Zoner Diodes 
DO -7 Min. Glus Type 50p 

H10 25 T0ó hae 
eypa3 watt Zener. 50p 

H11 30 Tnnpitere: 
alloy" pep 50p 

H1S 30 isó HAa.`ñi= ë :; :; ciners,. 
SOP 

1416 8 Integrated C cuits. Data 
supplied 

SOp 

H2O 20 BY11617Type5ilicon Rectifiers 
I amo plastic. Mixed volts. P 

MAKE A REV COUNTER 
FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
b-I mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£1 each 

UR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -S can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

ACI07 
ACI26 
ACI27 
ACI28 
ACI76 
ACYI7 
AF239 
AFI86 
AF139 
BCI54 
BCI7I = BC107 
BCI72= BCI08 
BF194 
eE274 
BFYSO 
BSY25 
B5Y26 
05717 
BSY28 
BSY29 
BSY95A 
OC41 
OC41 
OC45 
OC71 
OC72 
0073 
OC81 
OCBID 
OC83 
OC139 
OC140 

Lp 
OAS 
0.13 
0.17 
013 
O .25 
0IS 
0.37 
0.50 
0.37 
O .25 
0.13 
013 
0.15 
0.15 
0-20 
0.37 
0.13 
0.13 
0.13 
0.1) 
O .15 
0.13 
0i1) 
0I3 
0.13 
0I3 
0.17 
0.13 
0.1) 
0.20 
013 
0.17 

OC170 
OC171 
OC200 
OC201 
2G301 
2G303 
2N711 
2N1302-3 
2N I304-5 
2N1306-7 
2N1308-9 
2N3819FET 

Power 
Transistors 
OC20 
0C23 
0025 
OC26 
OC28 
OC35 
OC36 
AD 149 
AUYIO 
25034 
2N3055 

Diodes 
AAY42 
OA95 
OA79 
OA81 
IN9114 

F.E.T. PRICE 

BREAKTHROUGH!! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lent replacement for the 2N3819. 
Data sheet supplied with device. 
1 -10 30p each, 10 -50 25p each, 

50+20p each. 

Lp 

0.23 
0.23 
0.2S 
0-15 
0.17 
0.13 
0.50 
0.30 
0.25 
0.30 
0-1S 
0.45 

0.50 
0.30 
0-15 
015 
030 
0.25 
0-37 
0.30 
1.25 
0.25 
0-63 

0.10 
0.19 
009 
0.09 
0 07 

BULK BUYING CORNER 
NPN /PNP Silicon Planar Transistors, min n sod, 

miler to 2N706/6A/8, B5Y26- 29,35Y95A, BCY70.5 etc. 
425 per 500: LS per 1.000. 

Silicon n 
3 7P0l7 

a-n1 a 
Ir , 

NePcN 
ÁPla2sti 

c 

p eTr 
r a500nsis tU or 

eur 
n1te0ste. d. similar 

Silicon Planar Diodes, DO -7 Glass, similar to OA200/202, 
BAYII -36, L450 per 1,000. 

.NPN /PNP Silicon Planer Transistors, Plastic TO-18. 
similar to CCI13 /4, BC153/4, 81153/160, etc., L4.13 
per 500; IS per 1,000. 

OC44, 0055 Transistors fully arked and 
500+ at Sp each; 1,000+ at 6p each. 

d. 

0071 Transistors, fully marked and tested, 500+ at 
6p each; 1,000+ at Sp each. 

3823E Field effect Transistors. This is the 2N3823 in 
Plastic Case, 500+ 13p each; 1,000+ lop each. 

1 amp Mini la.tie Diode.: 
IN4001, 500+ 4p each: 1.000+ )p each. 
1N4004, 500+ at Sp each, 1,000+ at Sp each. 
IN4006, 500+ at 6p each, 1,000+ at Sp each. 
IN4007. 500+ at Sp each, 1,000+ at 7p each. 

BIPRE-PAK LTD 

'I® 

FREE 
CATALOGUE 
AND LISTS FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE -PAK 
LISTS 8 
SUBSTITUTION 
CHARTS 

CLEARANCE LINES 
COLOUR T.V. LINE OUTPUT 

TRANSFORMERS 
Designed to give 25kV when used with PLSO9 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY 50p each 
post and packing 23p. 

Quantity 1 -I0 10 -SO S0+ 
88105 Varicap Diodes lop Sp ip 
OC71 or 72 Fully Tested 

Unmarked Sp Sp 4p 
Matched Sets I -OC44 and 

2- OC45's. Per Set. 2Sp 20p ISp 
Matched Sets of OC45's 1st 

and 2nd IF ISp lip lop 
OA47 Gold- Bonded Diodes, 

Marked and Tested 3p 3p 2P 
I -watt Zener Diodes TS, 

24, 27, 30, 36, 43 Volts Sp 4p 3p 
10 -watt Zener Diodes S'1, 

B-2, II, 13, 16, 24, 30, 
100 Volts 20p 17p ISp 

Micro Switches, S /P, CIO 2Sp 20p ISp 
I -amp Bridge Rec's 25 -volt 2Sp 21p 20p 

INTEGRATED CIRCUITS 
SL403D Audio Amp -,3 -Watts 2.00 I.9S 
709C Linear Opp. Amp. SOp 40p 
Gates. Factory Marked and 

Tested by A.E.I. ISp 21p 
J. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 40p 2Sp 

PA234 I -watt Audio Amp. 1.00 !Op 
UL9I4 Dual 2 IMP Gate 40p 3Sp 

LOW COST DUAL INLINE I.C. 
SOCKETS 
14 pin type at ISp each 
16 pin type at lip each. 

1.00 
3Sp 

20p 

30p 
00p 
30p 

BOOKS 
We have a large selection of Reference and 
lechnical 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 IIi«e Radio Valve Se Transistor 
Data Book 9th Edition; 7Sp 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send for lists of these English publications. -- - --tom 
Please send me the FREE Bi- Pre -Pak Cotalegue. 

NAME. ' ADDRESS , 
IMINIMUM ORDER 50p. CASH WITH ORDER , 

PLEASE. Add lop Pott and packing per order. 
limOVERSEAS ADD EXTRA FOR POSTAGE - - - - - -- 

DEPT. D, 222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 

TELEPHONE: SOUTHEND (0702) 46344 
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DIGITAL CLOCK SAVE 
RADIO 8FC -S9WA 112-19 
Sony's elegantly designed digital alarm clock radio. The digital 
clock shows you the time minute by minute with matchless 
accuracy, and once set the Digimatic will wake you up at the same 
time every morning without having to be re -set. The radio section 
features Sony's unique sleep button, you fall gently to sleep lulled 
by the sweet tone of the radio, which switches itself off at a pre- 
determined time. Available in either black, red or white. Frequency 
range 530- 1,605KHz (AM): 87- 108MHz (FM). Uses 8 transistors and 
8 semi- conductors, built -in ferrite aerial and 3 {" loudspeaker. 
Power requirements: 230v AC 50Hz. Dimensions: 12 }" x 3 {" " 51". 

List Price LASKY'S íi6,75 25p £28.94 PRICE 
Post 

SONY 7R -77 

List Price £31.65 
Precision -made solid state circuitry guarantees excellent 
tonal quality from this superb 4 -band portable. The stan- 
dard MW band and three wide SW bands are covered. 
Rich 2 -watt power output adds a touch of luxury to the 
reception. Operates on batteries or internal mains 
adaptor. In leatherette cabinet with telescopic aerial and 
carrying handle. SPEC. Freq: range MW 530- 1605kHz 
SWI: 1.6 -4MHz SW2: 4 -10MHz SW3: 10- 26IMHz. Uses 
4 U2 type batteries. 6V in total. ACI10 /240V. 50 /60Hz. 
Size: 12ín X nin X 44in. 

LASKY'S (22.00 PRICE 
C & P 

35p 

out AOW!'72 
AueooTRonics 

The great new 1972 edition 
of Lasky's famous Audio - 
Tronics catalogue is now 

LIavailable -FREE on re- 
quest. 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 Communi- 
cations 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 inter- 
est free credit up to L50. 
Send your name and 
address and 15p for post 
and inclusion on our regu- 
lar mailing list. 

Plus the great [1,000 
AUDIO TRONICS 
COMPETITION 

NEW lekys 
Criterion 
Mk X 
Because of the increasing 
demand for inexpensive, 
high quality bookshelf 
speakers, we have seen ft to introduce the Cri- 
terion Mk. X bookshelf 
system. The speaker is a 

sealed infinite baffle type 
enclosure using 8in. 
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: 
81in. (H.) x 9 {in. (W.) 

9 1in. (D.). Operational 
horizontally or vertically. 

LASKY'S 
AMAZING 
PRICE f2á Post 50p 

£13.50 each 
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SUPER SPEAKER BARGAINS 
WHARFEDALE DENTONS_ 
A compact system sold in matched 
pairs for a perfectly balanced 
stereo system. Each Denton con- 
tains an Bin. bass unit with 3 n. 
pressure unit, coupled by a 

Wharfedale network. 
Rated input: 15 watts maximum. 
Frequency response: 65- 17,000Hz. 
Impedance: 4/8 ohms. Cabinet 
91in. x I4in. x Clin. These most 
attractive units are available in 
oiled teak, and are small enough 
to blend in with most surround- 
ings. 

LIST PRICE 
£39.90 

Post 50p 

12900 Teak 

WHARFEDALE TRITONS 
A new and exciting addition to the 
Wharfedale range, this three speaker 
system will satisfy the most ardent Hi -Fi 
enthusiast. Shelf or floor standing -hand 
finished in oiled teak. Frequency 
response SS- 22,000Hz. C.A.B. Dome 
pressure 

Sin. 
unit. 

2irsn impedance 
B ohms. Size 211in. x 93ín. x gin. 

LIST PRICE (5910 

LASKY'S (39.00 Teak 

PRICE 

INTERNATIONAL 
MAGNETIC RECORDING TAPE FROM THE U.S.A. 
AT LASKY'S RECORD LOW PRICES 

Sin. RT.20 Message Tape 22.5ft. 192 
3lin. RT.21 Triple play. 600ft. 

Mylar SOp 
Sin. RT.23 Double play. 1,200ft. 7Sp 
Sin. RT.IS Long play. 900ft 

Acetate 50p 
Sin. RT.17 Standard play 600ft. 43p 
Slin. RT.IS Double play. 1,900ft. 

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

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

P.V.C. 611p 
Skin. RT.14 Long play 1,200ft. 

Mylar 75p 

Sjin. RT.23 Triple play, 2,400ft. L1.31 
7in. RT.22 Standard play, 1,200ft. 

Acetate 63p 
7in. RT.10 Standard play. 1,200ft. 

Mylar 63p 
7in. RT.I2 Long play, I,BOOft. 

Mylar 9Sp 
7in. RT.13 Double play. 2,400ft. 

Mylar L1.23 
7in. RT.Il Long play. 1,900ft. 

A 75p 
7in. RT.I9 Triple play, 3,600ft. 

Mylar £2.50 
3 #in. Rl'.22 Quad play, 1,IOOft. L1.02 

P. & P. Sp extra per reel, 4 reels 6 over Post Free. Special quemes for quantities 

BSR McDONALD MP6O 
High precision low -mass counterbalanced 
pock -up arm, heavy balanced turntable. 

mple to operate controls, viscous cueing 
device, slide in cartridge carrier, 4 pole 
motor. 
LASKY'S PRICE £1210 Post 3So 

BSR McDONALD 
UNITS á PACKAGES 
A. Chassis only. . Complete with Lasky's plinth 
Ind cover. C. Complete with Lasky's plinth. 
cover and AD76K cartridge. D. Comp. wired on 
BSR linth with cover. E. As: plus AD76K cartridge. 

Mp 60EL 11.20 15'50 
HT.70 I5.80 20.00 
610 1450 I1'57 
S10 12.10 16' 50 
310 9.75 1400 
210 
MP.60 TPD2 Styrene base 

1900 192S 
1350 1450 
u00 2300 

ii ii ú w 
15 '00 

E 
22.00 
27.00 
15.50 
21ßS 
20'25 

9 95 
1100 

KATONE AM /AIRCRAFT 
PORTABLE RADIO 
BATTERY /MAINS 
A combined battery and mains portable of excep- 
tionally attractive design. Housed in a leatherette 
covered case, size Sfin. x S}in, x 3 }in., fitted with 
an 13-section external telescopic aerial for FM and 

I ferrite rod for MW wave bends, and clear 
easy- to-read dial with logging scale. Wave band 
coverage is FM 58.1011MHz, AM 535- 1,600KHz. A 
highly selective circuit using 9 transistors and 9 

semi -conductors operating from either 4 x 1S 
volt torch batteries or direct from 230 volts 50Hz 
AC house mains, from a built -in mains unit. A 
socket is fitted for a personal earphone. Easy -so- 
use silver colour knobs, with "woodgrain" panel 
enhances the appearance of this fine radio. 

LASKY'S PRICE 19.95 Post 15p 

GARRARD UNITS AND 
PACKAGES 
GARRARD SL 55B 
Four speed autochanger 
LASKY'S 
PRICE 110.50 l;Ct 

G d SL406 L9.95 
Now available ZERO 1008 G dAP76 without cart. L20- 95 

L49.95, poet 352. G d 3000 with 9TA cart. 110. 50 
G d 2025TC with 9TA 

Garrard SP25 Mk. Ill ... L11.50 

GARRARD PACKAGES Pack>tessOp 

G d AP76 with AD76K tart. and Lasky's plinth and cover ... ... L35 

G d AP76 with Shure M44E art. and Lasky's plinth and cover ... [40 
Garrard SP25 Mk. Ill. AD76K cart. and Lasky's plinth and cover... L20 
Garrard 51.25 Mk. Ill. Micro M21001e cart. and Lasky's plinth and cover L3.5 

DIGITAL CLOCK SCOOP 

EXCLUSIVELY 
FROM LASKY'S 

for you to mount into any housing. 
The clock measures 4j W x 11 H x 31 D (overall 
from front of drum to back of switch). SPEC.: 
2101240V a.c., SOH: operation; switch rating 
250V, 3A. Complete with instructions. HUN- 
DREDS OF APPLICATIONS. COMPLETE 
WITH KNOBS. 

MADE ESPECIALLY 
FOR LASKY'S BY 
FAMOUS MAKER 
I:AINS OPERATION 
12 -HOUR ALARM 
PIITO "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 

SPECIAL QUOTES FOR 
QUANTITES 

LASKY'S PRICE 16.50 Po ,t 20p 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Singios 
C60 32p 
C.90 50p 
C-120 69p 

Post Each 5p. 5 -20p. 10 -25. 20 -50p. 

S 
LI52 
L2-37 
L328 

10 
£2-96 
[4-62 
£6 38 

20 
L5.60 
L575 

L10.85 

TRIO HS.I & HS.2 STEREO HEAD- 
PHONE BARGAINS 
Models MS-I and MS -1. Both these 
sets by TRIO offer really superb stereo 
reproduction in a lightweight, fully 
adjustable headset designed for opti- 
mum comfort. Listening fatigue s 

unknown with TRIO headphones. 
Brief spec. both models: Input imp. 
BO nominal (matching 4 to 80); max. 
input 0.5W; frequency response 
20-19 kHz; output sensitivity at ImW input; HS -I I I : 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 L840 LIST PRICE £6.75 

HS.1 £5 HS.2 £4 Post IBp 

I.asME air 's Radio X,. It. miteci 
8.onches Me Home of High Fdehly 

207 EDGWARE ROAD. LONDON. W.2 Tel: 01-723 3271 4p-45 TOTTENHAM CT. RD..ILONDON. W.) Tel 01 580 2573 
Solurdooj 

33 TOTTENHAM Ci. RD.. LONDON. W.1 Tel: 01 -636 2605 
Open all doy.9o.in -6p.m. MoedoyloSoluidcy Al, NEW CITY BRANCH NOW OPEN 

152/3 FLEET STREET. LONDON. E.CA Tel: 01.353 2833 109 FLEET STREET. LONDON. E.CA Tel: 01353 5812 

Open oll doyihvndoy. eddy closing l p. m. Sotuidoy y y. yclosing pm y 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST.. TOWER HAMLETS, LONDON, E.1 Tel.: 01 -790 4821 
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RADIO LTD 
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T BRANCHES 

MAIL ORDER DEPARTMENT 
No.I I Mayes Rd., London, N22 67L 

01-888 -3206 

MULTIMETERS T.T.C. RANGE 
moo . .. E260 -- 
Reeletance Range x 1K ohms 
AC /DC Volta 1000V, 250V, 

50V & 10V 
DC Current lmA 100mA 
AC /DC Range 1000 ohms /Volt 
C1060 £4.92 Res. Range X 1K, x 1 

DC Volta 1.2V, 600V, 150V, 15V & 3V 
AC Volte 1.2KV, 300V, 30V & 6V 
DC Current 120 micro A 300mA 
AC 6,000 ohms /V DC 10,000 ohms /V 
C1082 E650 Rea. Range x 1, x 10, x 100 & x 1K 
AC Volta 1-2KV, 800V, 300V, 30V & 6V 
DC Volte 3KV, 1.2KV, 600V, 300V, 30V & 6V 
DC Current 600mA, 30mA, SmA, 30 micro A 
AC 15,000 ohms /V DC 30,000 ohme/V 
C1084 £ 1 1.00 Res. Range x 1, X100, x 1K, x 10K 
DC /AC Volta 1.2KV, 800V, 300V, 60V, 12V, 

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

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

DC 60 & 25K obme /V 5 & 2.5 Kohms /V 
01086 (IBuetrated) L16.25 Res. Range x 1, x 10, x 1K, x 20K 
AC Volta 1.2KV, 600V, 300V, 80V, 12V, 3V 
DC Volta 1.2KV, 600V, 120V, 60V, 12V, 3V, 

1.2V, 0.6V 
DC Current 12A, 300mA, 60mA, 6mA, 30 micro A 
Switch -Divide by 2 on Volta and Amps. Rangea 
DC 100,000 ohms /V AC 10,000 ohms /V 
Postage and Insurance 40p per Meter. 
Each meter comes complete with test prode. 
and battery /batteries. 

BATTERY ELIMINATOR 
Plug your Transistor Radio, Ampli- 
fier, Caeeette, etc., into the a.c. mains 
through this compact eliminator, 
2Iin x tin X 31n approx. 4IV 8160, 
6V 8150, 9V 81.60, 71V complete 
with cable and plug for Philips Cas- 
sette. L2 plus 8p 

P. & P. each. 

SEND S.A.E. FOR GREAT BARGAINS 
IN MICROPHONES, AMPS, DECKS, 
COMPLETE DISCOTHEQUE CONSOLS, 
SPEAKERS AND MANY OTHER ITEMS 

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. 

E2.75 P.&P.8p l 
D.P.D.T. SLIDE 
SWITCH 

SIZE 
11 ins long A wide 

3p 3p Footage 

MINI 
LOUD- 
SPEAKERS 
21 inch 40 ohm 88p 
21 inch 75 ohm 88p 
21 inch 8 ohm 88p 
24 inch 25 ohm 88p 
3 inch 8 ohm 40p 
Plue 3p poet & packing each 

SOLID STATE BLOCK MODULES 
Phono pre -amp E1311 input 
100k: gain 29dB max out 
3 volt: max input 50mV. 
Tape pre-amp as above E1313. 
Power amp E1314 input 1,000 
ohms gain 20dB 300mW. 
Organ tone osc E1315 tone 
freq. 200 -1k, Hz output 80mW. All abo -e !nodules 9 
volt. Dual flasher E1318 flash time 1-4 secs power 6 
volt. Lamp 8v 150mA. All at 21.26 P. & P. lop 

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

CHROMOSONIC SOUND 
OPERATED LIGHT 
DISPLAY 
This compact unit (size 81' X 51' X 
3' high) is connected directly across the 
speaker output of an amplifier, it will than con- 
vert audio signals into a spectacular three colour 
light display (500 watts light out- 
put each colour). Bend B.A.E. for f 18.50 further details or call in at any 
branch for demonstration. P. & P. 38p 

100 WATT 
HIGH 

POWER 

AMPLIFIER 

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.E.T. Front end 
Send B.A.E. for further details. 

E42.00 w'itifl I;ght it above f 40.00 
Poet and Insurance 8100. 

GUARANTEED 12 MONTHS 

ADD LUXURY 
TO YOUR CAR 
WITH A MOTOR DRIVEN 
CAR AERIAL 

Spec.: 5 Section 
Extended Length 100cm 
Length under Fender 40cm 
Cable Length 120cm 

Supplied complete with Fixing 
Bracket and Control £S 'S0 Switch. .E5 Plus P. & P. 25p. 

for fast, easy 
reliable soldering 

r 

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 

`1=1:2/ 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 

fibcontent, low 
melting point, 
60/40 alloy,170ft. 

- 

22 gauge on 
g plastic reel. 

Recommended 
1v" retail price 75p 

Size 10 

úüéÿ 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

19A 

Size 5 
(ill 

uatre- 
ted) 

15 

60/40 

Savbit 

60/40 

18 

18 

22 

1gp' 

lip' 

220' 

'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 Electrical and Hardware shops. If unobtainable. write to 
Multicore Solders Ltd., Hemel Hempstead, Herts. 
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T \ /'S 19" NOW £77.95 
TWO YEARS' GUARANTEE ALL MODELS 

405/625: 19" £25.95 
23" £35.95 £Ag5 

FREE CATALOGUE 
DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS 

TEAK HI -FI STEREO 
CABINETS 114.95 
Brand new 44" wide x 16" deep 
x 18" high with legs. A superb 
piece of furniture. Carriage Cl. 
WHILE STOCKS LAST. 

HI -FI VALUE 
I. GARRARD SP25 Mk III 

[1150, P.P. S0p 
2. TEAK PLINTH & TINTED 

COVER L4.95, p.p. 35p 
3. 9TAHC DIAMOND SONO- 

TONE CARTRIDGE [2.50 
BARGAIN PACKAGE I, 2 & 3 

L17. 95, p p. 85p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 25p 
each. Size 9f" x 61" x 31 ". Post 15p. 
Speakers: 35p. 21" 81-1. Brand 
new. Post 15p. 
VHF /FM Tuners: 9Sp. 88 -108 
megs. takes ECC85 valve (extra). 
Post 15p. 
Radio: L395 8 transistor LW/ 
MW. Free case, battery. Post 15p. 
Precision Tape Motors: LI -95. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Condensers: 
20p. Miniature AM. Post free. 
Modern Gang Condensers: 30p. 
AM /FM or AM only 20p. Post IOp. 
Transistors 15p each. Post free. 
ACI26, ACI28, AF114, AFI17, 
0C45, 0071, 0081. OC81D. 
Valve ELL80 SOp. Only stock in 
the country. 
Pots.: 25p each. Post Sp. D /SW 
500 /500 KG. D /SW 500 /100 KG. 
D/SW I meg./100 KG. S/SW 
500 /500 KG. S,5W 500/1 meg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK. E.U. Phone 01 -478 6001 -2 -3 



BUDGET HIGH -FIDELITY STEREO SYSTEMS 

PREMIER STEREO SYSTEM "ONE" Consiste of the new Premier 800 

all 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 perepex cover and two matching teak finish loud- 

speaker systems. 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. Controle: Base, Treble, Volume, Balance, Selector, Power 

on /off. Mono /Stereo switch. Stereo Headphone socket. Black leatherette 
cabinet with aluminium front panel. Size: 121' x Bt' x 2.'. (Amplifier 

available separately if required 61626. Carr. 40P). 

PREMIER STEREO SYSTEM "THREE". The, 
consists of KLINGER KC903 etereo amplifier 
giving 8 watts rme per channel with Bass, Treble, 
Volume and Balance Controls. Inputs !or 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 etereo cartridge. A pair of HMF 
Speakers size 1St' x 101' o 9' fitted EMI units 
complete the matching system. ONLY 65770. 
Carr. £1.75. 

PREMIER HI -FI OFFERS 
Philips 580 
Stereo Amplifier 
(List £2900) 
Rogers Ravensbrook 11 

£39x50 Stereo Amplifier in teak 
case (List £52.50) 
Rogers Ravensbourne £49x00 Stereo Amplifier in teak 
case (List £64) 
Metrosound ST2OE £28.50 
case 
Stereo Amplifier in teak 22 
case (List £3950) 
Goldring GL75 
less cartridge (List £41.61) 

G d SP25 III 
less cartridge 
G d SP25 111 with 
Goldring G800 cartridge 
(List L28.35) 
Ga d AP76 
less cartridge 

£21.00 

£29.00 
£11.30 
£15.50 
£19.50 

G d 3500 with 
Sonotone 9TAHC £9.97 Sonotone 9TAHC stereo 
cartridge (List £150) 

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

Carriage and Insurance Sop extra any 
item. 

£9.97 

£14.00 

TAPE CASSETTES 

C60 (m°n.) 37p 6106 

C90 (°Ón.) 62p ;No 
C120 (21.) 87P sé'äa 
P. a P. 5p. 

FREE CASSETTE HEAD CLEANER with 
every IO cassettes purchased. 

All cassettes can be supplied with library cases 

SP25 MKIII SPECIAL! 
GARRARD SP25 MK 
III SINGLE RECORD 
PLAYER FITTED 
GOLDRING 800 MAG- 
NETIC STEREO CAR- 
TRIDGE as available. 
COMPLETE IN TEAK 
PLINTH WITH RIGID 
PERSPEX COVER. 
Total list price over £34. 

PREMIER PRICE 

£18.90 
P. a P. 60p. 

HI-Fl STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
211n speaker emits with 
soft padded ear muffs. 
Adjustable headband. 
8 ohms impedance. Com- 
plete with 8ft lead and 
stereo lack plug. 

£2.4716pa 

P. 

STEREO STETHOSCOPE BET Low imp. 61.26 
P. & P. 10p 

MONO STETHOSCOPE SET Low imp. 625. P. & P. 10p. 

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

Fitted two 21in tweeters and 
crossover network. Impedance 
8 or 16 ohm. Handling capa- 
city 10W. Brand new. 

£3.47 P. a P. 40p 

PREMIER STEREO 
SYSTEM "TWO ", as 
above but with Garrard 
S125 MK III and mag- 
netss' cartridge. ONLY 
148. Carr. £175. 

FREE 
STEREO 
HEADPHONES 

end all leads and 
plugs supplied with 
all systems. 

NEW LOW COST PREMIER 

800 STEREO AMPLIFIER 

A truly high quality etereo amollIer- compare the 
specification. compare the price. Output: 6 watts per 
channel. Frequency response: 30-20,000 Hz = 2 db. 
Distortion: 1% Output Impedance 8 ohms nom. Inputs 
equalised to R.I.A.A. Magnetic 4mV. Ceramic 100mV. 

Tuner 100mV. Tape 1DOmV. Tape out 160mV. Din 
sockets for inputs and outputs. Stereo headphone 
socket. Attractive slim line design black leatherette 
cabinet with aluminium, front panel. Size 12l' x 61' 
21'. ONLY 61726. Carriage 40p. 

ONLY £1625 Carr. 409. 

WELLEN "EXPERT" SOLDER 
GUN. Saves time and simplifies 

soldering in she home and service 
dept. Tv, o position trigger gives Instant 

dual heat. 100/110 £4.25 P a P 
watt. 240 volt Aï. 30p 

"Markemace " Soldering Iron. Lightweight rl' pencil bit. 
Ideal for regular bench use and around the home. 26 

watts. '240 volt A.C. 6160 P & P l5p 

" VERITONE" RECORDING TAPE 
SPECIALLY MANUPACTUEED IN U.S.A. FROM EXTRA STRONG 

PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENBILISED to ensure the most permanent base. Highly resistant to break- 

age, moisture, heat, cold or humidity. High polished splice tree finish. Smooth 

output throughout the entire audio range. Double wrapped -attractively boxed. 

LP3 8' 250' P.Y.C. 28p LB) Sr 1200' P.Y.C. 75p 

TT3 3' 460' POLYESTER 379 DTI 61' 1800' POLYESTER 4112 
DT3 31' 600' POLYESTER 57p TT8 61' 2400' POLYESTER 61 87 

SP5 5' 800' P.V.C. 42p 8P7 7' 1200' Y.V.C. 82v 

LPI 6' 900' Y.V.C. 60p LP7 7' 1800' P.V.C. 76p 

DTI 6' 1200' POLYESTER 759 
TT7 7' 2400' POLYESTER 42 50 

TAPE SPOOLS 3' 6p. 6'. 51". 7" 89. 
Poet and Packing 3- Ip. 5', sr, 8p. 7' 10p. (3 reels and over Poet Free).. 

PRIMIZA RADIO TOTTENHAM 

Sr 

HAM CUURt RU 

10 & 23,TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01 -636 3451 2639 
r 

1 

HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01 -636 3451 
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Rom 
0 

ON BRANDED 
GOODS 

ALL BRAND NEW 
In manufacturer s sealed cartons 

GUARANTEED 12 MONTHS. 

SONY LEAK SINCLAIR TELETON ARMSTRONG 

THORENS PHILIPS K.E.F. TEAC ROGERS PIONEER 
SPECIAL OFFER E18.00 
Garrard SP25 Mk III Goldring 
G800H Teak plinth and tinted cover 
Ready wired for immediate use. 
Please add CI /25 for post & packing. 

TURNTABLES 
Please add 50p for P. & P. 
Garrard SP2S Mk Ill ... [9.95 
Garrard 2025TC with 

Sonotone 9TAHC [895 
Garrard SL65B ... L13 25 
Garrard AP76 ... ... [195 
Garrard 401 £2700 
Garrard Zero 100 -Auto 

(New Product) ... .. [40 95 
Garrard Zero 100 -Single 

Play (New Product) ... £37.95 
B.S.R. MP60 [1000 
Pioneer PLI2AC ... ... £36.00 
Thorens TD 125 .. ... [6250 
Thorens 150 ABI I ... [42.50 
Goldring GL69/2 ... [19.50 
Goldring GL69 P2 ... 4250 
Goldring GL75 ... ... [27/50 
Goldring GL7SP ... ... £375 

AMPLIFIERS 
Please add 50p for P. & P. 
Alpha Highgate FA212 ... 427.50 
Alpha Highgate FA300 ... [29.00 
Alpha Highgate FA400 [3300 
Armstrong 521 (cased) £4450 
Amstrad 8000 Mk11 L18.95 
Amstrad IC2000 ... ... £3400 
Dulci 207 £1595 
Dulci 207m... ... .. [21 -00 
Leak 30 Delta Range (New 

Leak 70 Delta Range (New 
Prod.) [60.25 

Metrosound ST2OE (New 
Product) 

Philips 135130 
Pioneer SA500 ... ... [36 00 
Pioneer SA700 ... ... L65/00 
Pioneer SA900 E92.00 
Rogers Ravensbrook Chassis [300 
Rogers Ravensbrook Cased £3900 
Rogers Ravensbourne Chassis £43-75 
Rogers Ravensbourne Cased [4800 
Rotel 310 
Rotel 610 ... [49.00 
Sansui AU101 ... ... [3995 
Sansui 555A [5995 
Sansui AU666 ... ... [75 00 
Rotel RA 301 . [32/75 
Rotel RA 601 ... L49/80 
Sinclair 2000 Mk. II 

Sinclair 3000 
Sinclair PRO 60/2 t Z30/ 
PZ5 

Sinclair PRO 60/2 t Z30/ 
PZ6 

Sinclair PRO 60/2 t Z50/ 
PZB /Trans. ... ... 

Sinclair AFU 
Sinclair 605 (New Product) 
Goodmans Max Amp .. 
Teleton SAQ206B (New 

product) ... ... 
Wharfedale ... ... 

[32 50 

[15.00 

[17.75 

[22-9S 
C4-70 

C2495 
[371.5 

[1995 
[49.75 

CARTRIDGES 
Please add 10p for P. & P. 
Goldring 0850 ... ... [3 75 
Goldring 0800 ... ... 14.95 
Goldring 0800 .. 
Goldring 0800E ... ... CIO .50 
Goldring 08005E [1475 
Sonotone 9TAHC Diamond 11-75 
Shure MOM ... 0.50 
Shure 1444/5/7/C ... ... £7-DO 
Shure M5SE ... ... p -43 
Shure M75E ,,, [1150 
Shure VIS Typet 
Shure MME 
Shure M3IE ... 
Shure 1432E 
Audio -Technic. AT66 
Audio -Technic. AT3 

KIT RADIOS 
Plea.. add 25p for P. & P. 
Smallest Radio in the world. 
5 years guarantee. 
Sinclair Micromatic 
Sinclair Micromatic (ready 

assembled) ... ... 

[12.95 

[2.75 

[3-u 
Ps & COVERS 

£3a20 s 
u=troted) 

plus SSp post & packing 
Finished in real teak veneer with 
tinted dustcover. Ready to use (fully 
assembled). Suitable for Garrard 
SP25: 2025TC: 3000: AT60: 2000: 
2500: 3500: 5100: 1025: SL65B. 
Also for B.S.R. McDONALD MP60 
and others Plinths and cover. 
for AP76: AP75: SL72B: SL7S: 

All Prices correct SL95B. [4/00 plus 55p post and 
at time of going packing. Also finished in walnut to 
to press. match Japanese equipment -no extra 

charge. 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

Dept P.w.s. 174 Pentonville Road, London, N1. Telephone 01-278 1769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01. 550 1086. 
Open Monday to Saturday 9.30 a.m. to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 
MAILORDERS. 

Order with confidence Send Postal Order Cheque Money Order. Bank Draft. Giro or Cash by Registered Mail CALLERS Please note that cheques can only be accepted together with cheque cards not Barclay Cardl 
2 minutes from KING S CROSS EUSTON & ST PANCRAS 
on main road leadhny to the East and West Country 
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SPEAKER SELECTION 
(THE SPEAKER 68(W) SHAFTESBURY 

SPECIALISTS) ' AV., LONDON, All 
(MAIL ORDER ONLY) TEL. 01 437 3066 

HEADPHONES 
AKAI 
ASE9S .. £5.50 A 
.ASE20 .. £7-50 A 
AKG 
K60 .. .. £1150 A 
K180 .. .. £2300 B 
BEYER 
DT800/K100 .. £1100 A 
DT109/K109 .. £19.00 A 
DT480 .. £2200 B 
DT485 .. £2700 B 
CLARK 

100 . 

EAGLE 
SE60 .. 
SE80 .. 
SE100 
HOSIDEN 
DH02S 
HOWLAND WEST 
NIKKO 3S . 

NIKKO 4SV .. 
NIKKO 457 .. 
NIKKO 8S .. .. 
NIKKO 775 .. .. 
KOSS 
K711 (DEVILS) .. 
K6 
K6LC .. .. .. 
K0727 .. .. 
PRO 4AA .. ., 
ESP 6 
ESP 9 

£7-S0 A 
£1800 B 

£7-50 A 
£1350 A 
£1450 A 

£225 A 

£400 A 
£650 A 
£700 A 

£1100 A 
£1250 A 

£800 A 
£9.50 A 

£1100 A 
£150 A 
£2200 B 
£350 B 
£5400 B 

MIDLAND 
SA700 .. £3.00 A 
PWB 
NSE (Electrostatic) £3100 B 
PIONEER 
SE 2P .. £5-50 A 
SE 30 . £150 A 
RODGERS 
RAVENSBROOK .. £13-75 A 
ROTEL 
RH600.. .. £5-00 A 
RH711.. .. £800 A 
SANSUI 
SS2 .. .. .. £6-25 A 
SS20 .. .. .. £14.50 A 
SENNHEISSER 
HD414 .. £8.00 A 
STAX 
SR3/SROS .. £38-00 B 
TELETON 
SH301.. .. .. £3-25 A 
SH 307 .. £4.25A 
TOSHIBA 
HR80 .. .. .. £4-75 A 
WHARFEDALE 
DD1 .. .. £9.50 A 

DELIVERY CHARGES 
A .. 30p 
B . 50p 

(including insurance) 

Examples of Speaker prices below, delivered free. Many more makes available please telephone or write for quotation. 
WHARFEDALE KITS 

MELTON II .. £49.50 UNIT 3 .. £20.50 DOVEDA LE III .. £61.00 UNIT 4 .. £2650 
S /LINTON II .. .. £4000 UNIT 5 .. .. .. £37 50 

VALVES 
S AMEESD TESTED! DE 

I SETS 1R5, 145, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, 01.94. I 
Set of 4 for 91.02. DAF96, DF96, DK96, DL96, 4 for g1.48. 

1115 -28 30C1 28 DY87 24 EL500 82 PCL82 
185 E2 30C15 58 DY802 -35 EM80 41 PCL83 
1T4 18 30C17 78 EABC80 432 EM81 41 PCL84 
384 28 30C18 481 EAF42 60 EM84 82 PCL85 
3V4 87 30F5 84 EB41 40 EM87 34 PCL86 5U40 81 30FLI -81 EB91 -11 EYSI 33 PCL88 
9V4G 435 30FL12, -70 EBC33 .40 EY86 29 PCL800 5Y3GT 2e 30FL14 88 EBC41 54 F.Z40 .43 PENA4 5Z40 86 30L1 29 EBC90 .22 EZ41 .48 PEN36C 
6/30L2 .54 30L15 57 EBF80 .32 EZ80 22 PFL200 
6A15 11 30L17 487 EBF89 -29 EZ81 28 PL36 
6AM6 18 30P4 .57 ECC81 -17 0Z30 35 PL81 
6AQ5 22 30P12 72 ECC82 20 GZ32 .40 PL81A 
6AT6 .20 30P19 67 ECC83 416 GZ34 48 PL82 
6AU6 .20 30PL1 88 ECC85 .26 KT41 .77 PL83 
65A6 20 30PL13 -75 ECC804 .54 KT61 55 PL84 6B56 -21 30PL14 65 ECF80 .27 KT66 78 PL500 
61336 .41 30PL15 90 ECF92 28 LN319 483 PL504 
6BW7 .52 35L6GT 45 ECH35 ,80 LN329 .72 PM84 
6CD60 91.07 35W4 25 ECH42 81 LN339 88 PX25 
6F14 40 35Z4GT 26 ECH81 29 N78 87 PY32 
6F23 88 807 45 ECH83 .40 Pfi1 40 PY33 
6F25 .53 6063 482 ECH84 .86 PABC80 84 PY81 
6K7G .12 AC/VP2 .77 ECL80 80 PC86 .47 PY82 
6K8G .17 B349 485 ECL82 87 PC88 47 PY83 
6Q7G -27 B729 432 ECL86 415 PC96 42 PY88 68570T -80 CC1335 87 EF39 .38 PC97 .39 PY800 
6VBG 28 CY31. 80 EF41 80 PC900 31 PY801 65607 .81 DAF91 22 EF80 23 PCC84 .29 R19 
6X4 23 DAF96 418 EF85 .gg PCC85 26 1120 
6X5GT 28 DF33 .38 EF86 80 PCC88 .40 U25 
7B7 88 131,91 .18 EF89 28 PC1189 .45 U26 
10P13 58 DF96 .36 EF91 18 PCC189 48 1/47 
12AT7 .17 DH77 20 F.F98 485 PCC805 58 U49 
12ÁU6 -20 DK32 .38 EFI83 28 PCF80 48 U50 
12AU7 .20 DK91 .28 EF184 81 PCF82 81 1.752 12AX7 22 DK92 .38 EH90 .35 PCF86 .45 U78 
1913066 87 DK96 .38 EL33 55 PCF800 .58 U191 
20F2 -67 13L35 .40 EL34 .45 PCF801 28 U193 
20P3 .77 DL92 .28 EL41 -54 PCF802 40 U251 
S0P4 .92 DL94 .37 EL84 28 PCF805 481 U301 
25L6GT 20 DL96 38 EL90 28 PCF806 58 U329 
25Ú4GT .57 13Y80 .24 EL95 .33 PCF808 -88 U801 

READERS RADIO 

32 UABC80 -a2 
.57 UAF42 51 
84 UBC41 52 
38 UBF80 34 
38 UBF89 32 
.65 UCC84 88 
.75 UCC85 8b 
.77 UCF80 33 
70 UCH42 58 
453 UCH81 82 
49 L'CL82 82 
.44 UCL83 55 
.49 UF41 58 
81 UF89 .30 
88 UL41 57 
80 UL44 81.00 
488 U1.84 -80 
88 15M84 22 
85 UY41 42 
.95 UYeS 26 
.55 VP4B .77 
.55 Z77 22 
-26 Transistors 
25 AC107 -17 
28 AC127 18 
88 AD140 .37 
.34 AF115 20 
.34 AF118 .20 
80 AF117 -20 
59 AF118 48 
64 AF125 .17 
.68 AF127 17 
84 OC26 .25 
58 0044 12 
28 0C45 .12 
81 0071 12 
.24 0072 .12 
.59 0075 .12 
42 0081 12 
64 OC81D 12 
38 0082 .12 
418 0082D 12 
.80 0C170 2g 

85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01 -550 7441. 

Postage on 1 valve 5p, on 2 or more valves 3p per valve extra. 
Any parcel insured agalnet damage in transit 3p extra. 



EAVESDROP ON THE EXCITING WORLD OF 

AIRCRAFT COMMUNICATIONS- JUST OUT 

V.H.F. 
AIRCRAFT BAND 
CONVERTER 

Many thousands of v.h.!. Aircraft Band Converters now 

A Thrilling selling in B.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 

between pilots, ground approach control, airport tower. 

Hear for yourself the disciplined voices hiding Tenseness on 

talk downs. Be with them when they have to take nerve 
rippling decisions in emergencies -Tune into the inter- 
national diotreee frequency. Covers the aircraft frequency 
band including HEATHROW, GATWICK, LUTON. 
RING WAY, PRESTWICK ETC.. ETC. CLEAR AS A BELL' 
This fantastic fully tranaletorleed instrument can be 

built by anyone nine to ninety in under two hours. (Our 
design team built four- everyone worked first time). No 

knowledge of radio or electronics required. No soldering 
necessary.. Fully Illustrated simply worded instruction, 
take you step -by -step. Uses standard PP3 battery. Size 
only 4f' z 3" x 1t'. All you do le extend rod aerial, place 
clone to any ordinary medium -wave radio- (even tiny 
portables) NO CONNECTIONS WHATEVER NEEDED. 
Use indoors or outdoors. THERE WILL BE ENORMOUS 
DEMAND FOR THIS NEW DESIGN, SEND NOW, ONLY 

1887 + 23p p. & p. for all parts, Including case nuts. 
screw,, wire, etc., etc. (Parts available separately). 

Christmas 

£2.37 

Only FIND BURIED TREASURE WITH THIS 

£4'95 READY BUILT & TESTED 

Makes an 
exceptional 
Christmas 
p 

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE 

Ready built and tested -just plug in a PP3 battery and 'phones and It's working. Put it in case. 

screw a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT 

520! Extremely sensitive -penetrates through earth, sand, rock, wood, dirt, water, etc.- EASILY 

LOCATES COINS, GOLD, SILVER, 
WCH GGT LLC OREHIS- 

TORICAL RELICS, BU KEYS, NAIL-IN-TREES, ETC .Signals exact 

by "beep" pitch increasing as you near buried metallic objecte. PRINTED CIRCUIT SEARCH COIL 

so stable and sensitive if will detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES 

CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three days electronic 

combined 
beachcombing-it's 

ealth 
almost like 

nations. ORDER NOW WHILE PRESENT STOCKS LAST 
now 

ORDERS DESPATCHED IN TTHIS T ROTATION. END NOW 14.95 + 
DEMONSTRATIONS 

game.. etc. 
DAILY. 

(High quality Danish Stethoscope headphones E2.75 extra if required). 

Treasure 
Locator 
Module 

FIND 
BURIED TREASURE! 

TREASURE LOCATOR 
TRANSISTORISED 

NOW IT'S HERE AT LAST, after experimenting for four and a 
half months with a multitude of different circuits and carrying 
out actual field tests with prototypes, our design team have come 
up with this real winner. This fully portable transistorized metal 
locator detects and tracks down buried metal objects -it signals 
exact location with loud audible sound (no phones used) -uses 

any translator radio which fits Malde- 
n° connections needed. FINDS GOLD, 
SILVER, LOST COINS. JEWELLERY, 
KEYS, WAR SOUVENIRS. ARCHAE- 
OLOGICAL PIECES, METALLIC ORE, 
NUGGETS ETC. ETC. Outdoors or In- 
doors. Extremely sensitive. 1l signal 
presence of certain objects buried several 
feet below ground I No knowledge of 
radio or electronics required. Can be 

built with ease in one short evening by 
anybody from nine years of age upwards, 
with the wonderfully clear, easy to 
follow, etep-by -step, fully illustrated 
instructions -it really is easy as 

A.B.O. traneletorized - no 
valves. Unen standard PP3 
battery. No soldering neces- 
sary. Size of detector head 
13!' x 10" x 22". Groat 
demand expected at this 

remarkably low price - 
ORDER WHILE PRE- 
SENT STOCKS LAST. 
All parts including de- 
tector head cane, nuts, 
screws, wire, simple 
instruc'ions etc. etc. 
ONLY 1887 + 27p p. & p. 
(Sectional handle as 
illustrated 759 extra). 
Parts available separ- 
ately. Made up looks 
worth 1151 

ONLY 

£2.37 

Makes Fantastic 
Christmas Gift 

SHORTWAVE 
ONLY 

TRANSISTOR RADIO £2.ON25 

Can be built in one evening 
At last! After trying countless circuit, searching for easy build, work drat -lime abort _O'. 

waver. Ghing advanced world -wide performance, we chose this 'Sky Rona'. Anyone 

from 9 years up can follow the step -by -step, easy-as-ABC, fully illustrated instruc- 
tions. (We built ten prototypes and everyone worked first time) no soldering Ideal 
necessary. 76 stations logged on rod aerial in 30 mice.- Roaala, Africa, USA. W Xmas 
Switzerland, etc. Experience thrills of world wide news, sport, music, etc. Eavesdrop Gilt 
on unusual broadcasts. Uses PP3 battery. Translntorieed (no valves!). Size only 3' z 

4f' x lt". As tremendous demand anticipated price held to only 52.25 + 17p p. & p. for all parts incl. Cabinet, 

screws, instructions, etc. (Parts available separately). 

SOOTHE YOUR NERVES, RELAX WITH 

AMAZING RELAXATRON 
CUTS OUT NOISE POLLUTION -SOOTHES YOUR NERVES! Don't 
underestimate the uses of this fantastic new design -the RELAXATION 
is basically pink noise generator based on avalanche operated trawls- 
tors. Besides being able to mask out extraneous unwanted sounds, it has 
other very interesting properties. For instance, 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 raindropel -a well known 
type of pink noise. A group of Dentists have experimented on patients with 

this pink noise -NO ANAESTHETICS WERE USED! The noise ostensibly created a most definite reaction on these patiente 

nervous systems with the results that their pain system. were blocked. IF YOU WORK IN NOISY OR DISTRACTING 

SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING, IF YOU FEEL TENSED, UNABLE TO RELAX - 
then build this fantastic Relaxation. Once used you will never want to be without it -use this amazing pink noise gen- 

erator whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standard 

PP3 batteries (current used no small that battery life is almost shelf-life) CAN BE EASILY BUILT BY ANYONE OVER 

12 YEARS OF AGE using our unique, step -by -step, fully illuetated plane. No soldering necessary. All parts including case, 

a pair of crystal phones, Components, Nut., Screws, Wire, etc. etc. no soldering. Send only 12.25 + Up P. a P. 

parts available separately.) 

Ideal 
Christmas 

Gift 

only 
£2.25 

BUILD 5 RADIO AND 

ELECTRONIC 

PROJECTS 
TOTAL ßt1 rf17 BUILDING }/ 

I YY PRICE 

49,1%.",....8," 
,49A mating Radio Construction 

sett Become a radio expert for O ® 51.97 (39/6). A complete 
_,(} Home Radio Course. No ex- 

perience o ¢ 0 O, L% perience needed. Parts includ- 
ing simple Instructions for each 

design. Illustrated 
Step-by-step plans, 
all Tranefators, loud- 
speaker, pereoual 

phone, knobs, screws, etc., all you need. Presentation Box 879 
extra as Wm. (if required) (extra parta available separ- 
ately) no soldering necessary. Send only 1197 + 23p P. & P. 

Make. exciting 
Christmas 

GET A GOOD NIGHT'S SLEEP -EVERY NIGHT! 
INGENIOUS ELECTRONIC 

SLEEP INDUCER 

Ideal 
Xmas 
Gift 

only 
£2.75 

CAN'T SLEEP AT NIGHTS? DO YOU 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 ingenious elec- 

tronic sleep inducer. It even stops by itself so you don't base to worry about it being on all night! The loudspeaker produces 
soothing audio- frequency sounds, continuously repeated -but as time goes on the sounds gradually become lese and leas 

-until they eventually cease altogether, the effect it has on people ie amazingly very similar to hypnosis. A control is pro- 

vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours. 

No knowledge of electronic, or radio needed. Extremely simple, easy -to- follow, step -by -step, fully illustrated instructions 
included. No soldering necessary. Works off standard batteries -- extremely economical. Size only 3" x 4t" x 1t' -take 
it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, etc. etc. THERE WILL BE A GREAT 

DEMAND FOR THIS UNIQUE NEW DESIGN -SEND NOW 52.76 + 259 P. a P. (parts available separately) 

REAL WORKING ELECTRONIC ORGAN 
Don't confuse with ordinary electric organs that simply blow air 
Oeff mouth -organ type reeds ele. Eight months were spent b 
creating and testing this superb. revolutionary electronic 
organ. Fully transistorized -no valves. Proper SeN-coatsiasd 
loudspeaker. Fifteen separate keys span two full oeiswse -play 
the "Yellow Rose of Texas', play "Silent Night ", play "Amid 
Lang Syae ", play lots and lots of similar tunes on this real 
working electronic organ. Although It's no theatre organ It's 
certainly no tiny thing. it measures 13f z 10 x 2f'. Toil have 
the thrill and excitement of building it together with the 
pleasure of playing real, live, throbbing electronic organ. Take 

Makes a thrilling it anywhere -play it anywhere, NO PREVIOUS KNOWLEDGE 

Christmas p OF ELECTRONICS NEEDED -NONE WHATEVER. No 

soldering necessary. It really is u simple an a.b.c. to make. 

Anyone from dm years upwards can build It eadly la one short evening following the fully illustrated, 

step -by -step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS CIRQUE IESiTRU- 

MINT at our low, low building price. l parts including 

loudspeaker, transistors, condensers, resicton, ce. o7 volume nuts, simple 

(but full) inetroctions, etc. etc. Uses standard battery (parts available separately). Have all the Oeuvre of making it 

yourself, finish with an exciting gilt for someone. 

ONLY 

£2x75 

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED. 

CONCORD ELECTRONICS LTD (Dept. PW27) 8 
Westbourne Grove, London W.2. 

(Nr Bayswater L QueenawaY Tubes. I minute ABC Cinema) 
Callan Welcome ! a.m. -d p.m. inc. Saturday 

(QUICK DELIVERY) ' 
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28watts, rms. 40Hz to 4OkHz3c/J3 

Viscount Ill Audio £49 
Suite complete 

There are two stereo amplifiers -the R100 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 III R101 amplifier £22 00 +90p p &p 
2 x Duo Type II speakers, £14.00 +£2 p &p 
Garrard SP25 Mk. III with MAG. 
cart ridge plinth and cover £2300 +£I 50 

P&p 
Total £5900 

Available complete for only L52.00 + L3 50 

SYSTEM 2 
p &p 

Viscount RI01 amplifier £22.00 +90p p &p 
2 x Duo Type III speakers £32-00± £3 p &p 
Garrard SP25 Mk. Ill with MAG. 
cartridge, plinth and cover £2300 -LI 50 

Total £77.00 
Available complete for f69 +E4 p &p 

SYSTEM 3 
Viscount III Amplifier R100 £1700 +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 £52.00 

Available complete for only E49-00 +f3.50 

P&P 

R-TV 
780 

p&p 

SPEAKERS Duo Type II 
Size approx 17" x 10 }" x 6f ". Drive unit 13" x 8" with parasitic tweeter. Max. power 10 watts. 3 
ohms. Simulated Teak cabinet. 
EI4 pair +£2 p &p. 
Duo Type III Size approx 2311" x 111" x 91". 
Drive unit 1340 x 84 with H.F. speaker. Max. 
power 20 watts at 3 ohms. Freq. range 20Hz to 
20kHz. Teak veneer cabinet. E32 pair +£3 p &p. 

SPECIFICATION R101 
14 watts per channel into 3 to 4 ohms. Total distortion 
(a, lOW (r I kHz 0.1%. P.U.1 (for ceramic cartridges) 
150mV into 3 Meg. P.U.2 (for magnetic cartridges) 
4mV (n; !kHz into 47K. equalised within + 1dB 
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 (a 60Hz. 
Bass filter: 6dB per octave cut. Treble control: treble 
+12dB to -12dB (ù 15kHz. Treble filter: 12dB per 
octave. Signal to noise ratio: (all controls at max) 
R101 -P.U.I and radio -65dB. P.U.2. -58dB. 
RI00 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 131" x 9" x 31". 

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



SOUND 50 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

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 hoard -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) 

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 30Hz 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: f 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" x 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 £50 
£6 

Sound 50 amp and 2 speakers p. &I'. 
or available separately. Amplifier £28.50 plus £1.50 P. & P. 

Speakers £12.50 each plus £2.25 P. & P. 

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 z 8 x 3in. 

Price £5.25 plus & P. 

Circuit 13p FREE WITH 
Ttt 

PARTS 

CONTINENTAL 

4 TRACK, 

3 SPEED 

TAPE DECK 
with high impedance heads 
R.C. 74 tape deck. Three 
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 71 ips. Fast rewind in both directions. 
Controls couldn't be simpler! Just 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 Ili x 111 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 

£9.50 plus P. & P. 60p. 

INPUTS: -1. Crystal Mie or Guitar 9mV. 2. Moving coil Mie or Guitar 8mV. 
Inputs 3, 4 & 5 are suitable tor e wide range of medium output equipment (Gram. 
Tuner, Monitor, Organ, etc.). All 250mV sensitivity. 
CONTROLS: -3 Volume controls. Bass control range : 13db (aì 60 Hz. Treble 
control range f12db @1 15KHz. Separate ON /OFF Switch. Neon Indicator. 
POWER OUTPUT: -12 Watts R.M.S. Into 3 to 4 ohms speaker 
SIGNAL /NOISIE: -Better than -60db on Inputs 3, 4 and 5 & -50db on 1 & 2 

SUPPLY: -220 - 250 AC Mains. SIZE: -124" x 6" x 34" 

MARK 3 

«_ a Tourist 

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 
I.F. module and tuner together with comprehensive instruc- 
tions guarantees success first time. 12 volts negative or 
positive earth. Size 7in x 2in x 44ín deep. 

SET OF PARTS 

£6.30 
plus P. á P. 50p. 

Circuit diagram 13p. Free with parts 
Speaker, baffle and fixing kit £1'25 
extra plus 25p. p. & p. Postage tree 
when ordered with parts. 

See previous page 
for address 

jVCOMpON ti 

R TV 
l_tMtjV 
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elecronics 
mastered !* 

by our highly practical 
BUILD, SEE & LEARN system 

Step by step we take you through the apparent 
intricacies of electronics and show you how easily you 
can master the subject. Write for the brochure which 
shows, in full detail, how you can do it. 

1 

e 
e 

We provide a full range of components and sub- 
assemblies, with details of what they do, so that you 
learn to recognise all the 'bits and pieces'. Using 
some of these you are instructed in how to build this 
oscilloscope, simply and quickly. 

You are shown how to read and understand circuit 
diagrams so that you can later build more advanced 
equipment or draw your own diagrams. 

You can construct over 40 kits, including:- 
Valve experiments Electronic switch 
Transistor experiments Simple transmitter 
Amplifiers a.c. experiments 
Oscillators 
Signal tracer d.c. experiments 

Photo electric circuit Simple counter 

Computer circuit Time delay circuit 
Basic radio receiver Servicing procedures 

This course has been designed to help even those who are 
complete newcomers to electronics. No Maths needed ! 

rTo: British National Radio School, Reading, 
I Please send your free Brochure, without obligation, to: 

NAME 

ADDRESS 

POST NOW 
FOR 

FREE BROCHURE 
BLOCK CAPITALS PLEASE 

Berks. 

1 72 

FREESPECIAL ELECTRONIC GIFT 
to all our Students POST COUPON NOW! 
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PRACTICAL 
WIRELESS 

VOL 47 N0 9 

Issue 779 

JANUARY 1972 

MOST constructional articles appearing in P.W. relate 
to specific projects, designed so that individual 

readers can make exact replicas. However, readers who 
have attained a reasona'b'le proficiency and knowledge often 
want to incorporate a particular refinement or facility or 
otherwise change the design of the prototype. We know 
that some readers search through their back numbers and, 
by combining features from several designs, come up 
with a piece of equipment to meet their specific needs. 

The reader who wants to experiment in this way is 
worthy of encouragement- providing he has sufficient 
theoretical know -how and is capable of assessing how such 
modifications or amalgamations should be carried out. He 
is, of course, progressing to the stage where he will begin 
to design his own individual pieces of equipment. 

In order to encourage the experimentally- minded reader 
we are publishing in this issue a special 8 -page Experi- 
menters Circuits Supplement. This contains the bare bones 
for countless projects with more than 20 building bricks 
in the way of basic circuits which can be used on their 
own or amalgamated to make more complex units to be 
used as a springboard for more sophisticated designs. 

Together with the wall chart given away with the October 
issue, and the associated series Transistor Circuitry for 
Beginners which is still running, this provides a stockpile 
for those interested in finding out what makes circuits 
tick and a stimulus for experimentation. We would like to 
hear from any readers who, as a result of these recently 
published guides, have successfully designed their own 
pieces of equipment. The best ones will be published. 

W. N. STEVENS- Editor. 
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by Malcolm Connah and 
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Letters 

CONSTRUCTIONAL 
Stereo Decoder by A. Barber 
Audio Signal Generator 

by John Thornton -Lawrence 
AF /RF Mini Probe 

by F. G. Rayer, G3OGR 
Sound Triggered Flash 

by W. Langley 
Take 20, No. 32, Metronome 

by Julian Anderson 
The Hypnoscope 

by Bruno Nascimben 

OTHER FEATURES 
IC of the Month, 

LM370 Audio System Control, 
by L. A. J. Ireland 

Experimenters Corner, 
Cascode Amplifiers, 
by Ian Wilson 

Roping in the XYL 
by Roger Scotto 9H1BZ 

Transistor Circuitry for Beginners, 
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NEWS... NEWS... NEWS... 
Texas Data Books 
Six extremely useful data books 
are available from Texas Instru- 
ments Ltd. Data Book 1 covers 
linear and ECL integrated cir- 
cuits and MACH IV procure- 
ment specifications. Data Book 2 
-digital integrated circuits in- 
cluding TTL /MSI, DTL circuits 
summary, SNF /SNG circuits sum- 
mary, high noise immunity logic 
(HNIL) circuits. Data Book 3 
covers transistors and includes 
an instant transistor selector and 
data sheets for transistors located 
alphanumerically. 

For data on devices from 
2N2368 to 3N111 refer to Data 
Book 4. Data Books 3 and 
4 total 772 pages. Data Book 5 
(over 600 pages) contains com- 
prehensive data on diodes, regu- 
lators, triacs, SCRs bridges, high 
voltage stacks and the optoelec- 
tronic and microwave ranges. 
Data Book 6 covers MOS /LSI 
circuits and hybrid integrated 
circuits. The data books are avail- 
able separately at 60p each, post 
free. Texas Instruments Ltd., 
Manton Lane, Bedford, England. 

Hong Kong II 
Princess Anne brought into ser- 
vice a new space communications 
link between the Far East and 
Europe when she officially opened 
the second Hong Kong earth 
station on Monday, November 1, 
at Stanley Point. 

Hong Kong II, owned and 
operated by Cable and Wireless, 
was built at a cost of £1,650,000, 
the prime contractor being The 
Marconi Company. The station 
provides immediate links for all 
types of service with Britain, Ger- 
many, Indonesia and Singapore, 
Bahrain and Malaysia and sub- 
sequently Ceylon, India, Italy and 
Pakistan. 

Forebears of the Cable and 
Wireless Group brought inter- 
national communications to main- 
land China 100 years ago when 
an undersea cable was laid to 
Hong Kong. In the century fol- 
lowing, Hong Kong has become a 
key communications centre not 
only in its own right but as a focal 
point for Far East communica- 
tions. 

Eagle Amplifier AA6 

A new stereo amplifier with seven individual tone controls will be 
added to its extensive range of Hi -fi products by Eagle International 
next month. 

In addition to the normal bass and treble controls, the Eagle AA6 has 
five "slide" controls to boost or cut specific sectors of the whole fre- 
quency range. The Hi -fi enthusiast is thus able to mix the sound to suit 
his own taste by controlling individually frequency bands around 40, 
200, 1200, 6000 and 1500Hz. 

An independent switch allows the amplifier to revert to simple bass/ 
treble controls when required. 

With an output of 12.5 watts r.m.s. per channel, it has a frequency 
range of 20- 30,000Hz ± 2dB. 

While the retail price is not yet finalised, it is understood that it 
will be under £60.00. Eagle International, Precision Centre, Heather 
Park Drive, Wembley, HAO 1SU. 
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New Pliers 

Joseph Rodgers & Sons Limited 
who are the owners of Cooper & 
Sons (Sheffield) Ltd, tool makers, 
announce a new range of pliers. 
This new patented plier involves 
the cold pressing of pliers from 
tool steel followed by heat treat- 
ment. 

The first plier the Company has 
developed is the 6in. combination 
plier. Currently under develop- 
ment are the radial plier and the 
wire cutting plier. These pliers 
are attractively packed in poly- 
thene wallets and the recom- 
mended retail price of the 6in. 
plier is 40p. Joseph Rodgers & 
Sons Ltd, No. 6 Works, St. Mary's 
Gate, P.O. Box 96, Sheffield, S2 
4QB. 

Trans- Atlantics 
Top -Band amateurs will again be 
looking forward to the series of 
trans -Atlantic tests arranged as 
usual by "Stew" Perry W1BB. 
Dates are Sundays, Dec. 26th, 
Jan. 9th, 23rd, and Feb. 13th, 
from 0500 -0730 GMT W /VE 
stations to call CQ for first five 
minutes of period and alternately 
thereafter, with European stations 
calling between these times. W/ 
VE's will call on 1800- 1810kHz 
and listen 1824- 1830kHz so do 
NOT call W /VE stations on their 
own frequency. The tests are in- 
tended for those stations who 
have not yet managed a trans - 
Atlantic contact. 



NEWS... NEWS... NEWS... 
Ford -Mullard Car 
Safety Belt 
Most of the existing car safety 
belt systems which require the 
wearing of safety belts can be 
fooled. For instance, the type 
which depends on the belt being 
worn and fastened by the driver 
in the seat before the ignition can 
be switched on, can be by- passed 
simply by buckling the belt and 
sitting in the seat. 

A new system, using ultra- 
sonics, developed jointly by the 
Ford Motor Co. and Mullard Ltd. 
makes cheating and tampering 
impracticable by the introduction 
of an additional sequence in the 
ignition- linked -chain. Before the 
ignition can be switched on the 
driver must occupy his seat, so 
depressing a sensor fitted beneath 
it. buckle the belt across his lap 
and close the belt switch. Then, 
provided the belt is correctly 
worn, an ultrasonic signal, 
emitted by a transmitter mounted 
in the belt and received by a de- 
tector mounted in the wind- 
screen corner pillar, completes 
the ignition circuit. 

If the sequence is not com- 
pleted, the logic circuit will acti- 
vate an audible alarm to warn the 
driver that the ignition switch 
cannot be closed until the belt -up 
sequence has been carried out. 

The audible and visible alarm, 
mounted on the dashboard, indi- 
cates to the driver that the 
correct sequence has not been 
completed or has been broken. It 
is basically a piezoelectric ceramic 
multivibrator working within the 
audible frequency range (3kHz). 
The d.c. supply to the alarm is in- 
terrupted periodically by use of a 
slow -running multivibrator where- 
by an intermittent tone is pro- 
duced. 

The logic of the system can be 
so arranged that if the belt is un- 
fastened while the car is moving 
the ignition is not immediately 
affected. Instead, an audible and 
visible warning is given. If, at the 
end of a specified time, say 30 
seconds, the belt still remains un- 
fastened, the ignition can be cut 
out. The system say the de- 
velopers, could be put into pro- 
duction quickly and cheaply. 

Edgware Road 
Electro-tech Sales (E.T.S.) are the 
latest company to open new 
premises in the `Mecca' of elec- 
tronic components - Edgware 
Road, London, W.2. Their new 
`browse around' shop (you won't 
be pestered) is now open at num- 
ber 301, Edgware Road, W.2, and 
all and sundry are invited to view 
their extensive stocks of 'goodies'. 

Their telephone number is 01- 
262 2251. 

Language Lab 
Now it seems that we are in the 
Common Market there should be 
a demand for Crown Radio Co. 
Ltd's personal portable language 
laboratory embodying modern 
learning systems based upon the 
international compact cassette. 

To ensure the best use of the 
language course cassette a 
patented feature allows the con- 
tinuous play -back of a segment of 
the tape via a repeater tape. This 
facility permits the tones and in- 
flections of the "instructor's" 
voice to be compared with the 
student's recording for as long as 
is necessary to match the instruc- 
tor. This repeat mechanism is one 

of great benefit to the student 
who desires a proper knowledge 
of the subtle intonations of the 
language being learned. 

The circuit includes 17 tran- 
sistors, 2 diodes and a thermistor, 
the frequency response is from 
200 to 5,000Hz and the output 
from the oval 314in. by 434in. 
permanent magnet loudspeaker is 
controllable up to 1,000mW. 
Power source is 240V a.c. 

A mains lead, microphone, 
stethoscope earpiece, C60 compact 
cassette, repeat tape, dust cover 
and instruction manual are in- 
cluded for a suggested retail price 
of £69.75. As an optional extra, 
there is a headset with boom 
microphone which costs £8. 
Crown Radio Co. Ltd., 128 Shore - 
ditch High Street, London, E.1 
6JF. - 
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decoder 
A. BARBER 

SINCE the advent of stereophonic transmissions 
by the BBC, constructional articles dealing with 
stereo decoders have been few and far between. 

The unit to be described is intended for use with 
either valve or transistor type f.m. tuners. 

Alignment procedure utilises the BBC stereo trans- 
mission as a signal source. An indicator is included 
to give warning of a stereo transmission. 

The complete circuit of the stereo decoder is 
shown in Fig. 1. 

The composite stereo signal from the f.m. tuner 
is fed to Trl and Tr2, which are signal amplifiers. 

Trl is connected in the common -emitter mode and 
Tr2 operates as an emitter follower thus minimising 
the loading of Ti secondary winding. 

Stabilising feedback from the emitter of Tr2 to the 
base of Trl is provided by resistor R5. 

The M signal and the sidebands of the S signal 
are passed to the centre tap on the secondary 
winding of the matrix transformer Ti via the r.c. 
filter R7, C5. 

The 19kHz pilot frequency is selected by the filter 
circuit C4 /L1 in the base circuit of Tr3. 

The 19kHz signal is then amplified via Tr3; this 
amplified signal appearing across Tr3 collector load 
circuit comprising L2, C7. This signal is then passed 
to Tr4 via C8. 

Tr4, operating as a frequency doubler- amplifier 
stage where the 38kHz sub -carrier frequency appears 
across the tuned primary of Ti located in the 
collector circuit of Tr4. 

The secondary winding of Tl applies the anti - 
phase switching signals to the emitters of Tr5 and 
Tr6 along with the multiplex sideband information. 
This results in the original A and B signals appearing 
at the collectors of Tr5 and Tr6. 

The A and B signals from the matrix are then fed 
to separate left- and right -hand audio channels via 
a 501LS de- emphasis and filter and filter circuit to 
reduce the 38kHz signal to an acceptable level. 

The 38kHz r.f. signal from the collector of Tr4 is 
rectified by D1 and "switches" Tr7 "on" which in 

R25 R26 

R24 
10k 

Tr 5 
BC108 

2 0.001 I 0.001 

BC107 
BC107 

R272 R31 
820{ 10k 

BC107 
Tr 3 

BC107 

120k 

270 39k 

R28 R32 
820 10k 

C15 C19 C20 

R20 2 0.001 0.001 
1k 

VR1 R22 
R3 

R18 47k 10k 10k 
18k 

C22 
1500p 

Fig. 1 Complete theoretical circuit of the stereo decoder. 
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turn operates the stereo "beacon" indicator lamp. 
This means that the stereo beacon will only light 
when the 19kHz pilot tone is present at the input 
so giving automatic indication of a stereo trans- 
mission. 

Construction 
The decoder is constructed on a piece of s.r.b.p. 
perforated 150 X 95mm as shown in Fig. 2. The layout 
is not critical. 

No details for a cabinet are given as this is a 
matter of personal preference and the unit is more 
likely to be housed with existing equipment. 

The input and output leads should be screened and 
as short as possible. Care should be taken to keep 
them away from mains leads or transformers to 
reduce the chance of hum pick -up. 

The completed panel is bolted to an aluminum 
chassis which is used for mounting the input and 
output sockets. A B9A valve base is used as a socket 
for the d.c. power supply, provision also being made 
on this socket for the stereo indicator output so that 
the stereo beacon can be mounted adjacent to or on 
the tuner unit. 

The coils L1 and L2 are 19kHz (type MXC2) and 
the transformer, T1, 38kHz (MXT3) manufactured 
by Messrs. Denco Ltd. Alternatively Mullard decoder 
coils would probably suit though these have not been 
tried. 

From collector Tr7 to 
B9A socket on chassis 
for indicator lamp 

t 

o 0 

O O 

`.o O 

o'. 

o o 

O O 

o o 0 0 

o 

o 

After the components have been mounted on the 
perforated sheet, connections are made for the d.c. 
supply and the input and output leads. These leads 
are passed through the holes marked in the alumin- 
ium chassis and the component assembly board is 
then bolted to the aluminium using 4BA nuts and 
bolts with spacing washers. The leads are then con- 
nected to the sockets mounted on the chassis. 

230/250' 
Volt AC 

I TB 251 

Fig. 3 : Circuit diagram of a suitable power supply for the decoder. 

A suitable d.c. power supply is shown in Fig. 3. 
The mains transformer has a 12 -0 -12 volt secondary 
winding which feeds a pair of silicon diode rectifiers. 
The d.c. output is fully smoothed by C2 and C3. Cl 
acts as r.f. decoupling. 
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R .-.0 
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t-ve A = mounting holes 16 dia 3 
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Fig. 2 : Component layout and wiring. 

Channel B output 1TB231 

787 



When the decoder is connected up, it should draw 
approximately 1 8mA under no signal conditions. 
When a stereo signal is present it will draw approxi- 
mately 23mA. 

Transistor voltages for both mono and stereo are 
given in the table. 

* components list 

Alignment 
One of the advantages of the decoder is the 

simplicity of alignment. This can be done on any 
stereo transmission, and the procedure is as follows. 
Connect a potentiometer of about 100kí2 across the 

Resistors: 
R1 56kf2 R12 270 R23 101(0 
R2 27k0 R13 47k0 R24 10k0 
R3 2700 R14 47k0 R25 10kf2 
R4 151(0 R15 15k0 R26 10k0 
R5 120k0 R16 1000 R27 8200 
R6 39k0 R17 8.20 R28 8200 
R7 18k0 R18 18k0 R29 10k0 
R8 47k0 R19 1 ki R30 10k0 
R9 47k0 R20 1k0 R31 10k0 
R10 18k0 R21 1001(0 R32 10k0 
R11 5.6k0 R22 47k0 R33 15k0 

all 10% miniature ¡W carbon. 

Semiconductors: 
Tri n 
Tr2 BC 107 Tr3 
Tr4 J 

TrSl 
BC108 D1 1GP7 

Tr6ff 
Tr7 BC 109 

Inductors: 
L1, L2 19kHz-Denco MXC2 
T1 38kHz-Denco MXT3. 

Power Supply: 
T1 mains transformer 12 -0 -12V 50mA secondary; 
Fi, F2 500mA fuse; F3 100mA fuse; D1, D2 0A200 
silicon rectifier; R1 1000; Cl 0.22µF 100V, C2 
1250µF 30V, C3 2000µF 30V; Sl d.p. on /off switch. 

Capacitors: 
Cl 5µF 15V electrolytic 
C2 250,uF25V electrolytic 
C3 5µF 15V electrolytic 
C4 470pF 10% silver mica 
C5 0.01µF 
C6 0.1µF 
C7 470pF 10% silver mica 
C8 0.01µF 
C9 5µF 15V electrolytic 
C10 470pF. 10% silver mica 
C11 5µF 15V electrolytic 
C12 0.005µF 
C13 0.005µF 
C14 2µF 6V electrolytic 
C15 214F 6V electrolytic 
C16 0.001 µF 
C17 0.001µF 
C18 1500pF 
C19 0.001µF 
C20 0.001µF 
C21 0.04µF 
C22 1500p F 

Miscellaneous: 
Indicator lamp 24V 20mA; 3 Co -axial sockets; 
Perforated s.r.b.p. assembly board; B9A valve 
base; Aluminium sheet 18 s.w.g. 8 in. x 5 in. 
VR1 1k0 miniature skeleton pre -set potentiometer. 

4 

1" 
2 

6" 

8 

To suit B9A 
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+--1" 

" ~1To suit Input 
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Material 185 W Ci 
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1" 
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4 Dia hole for 
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17" 8 

7" 
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7" 
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Fig. 4 : Metalwork and drilling 
details for the decoder chassis. 



tuner output with the slider connected to the decoder 
input. It should be noted at this point that take -off 

from the tuner unit must be before the de- emphasis 
circuit. On some f.m. tuner designs this point is 
given as MPX or multiplex output. Turn the poten- 
tiometer to its maximum value and tune the receiver 
to a stereo broadcast. Adjust the cores of Ll, L2 
and Ti until maximum brightness of the indicator 
lamp is obtained. Re- adjust the potentiometer and 
re -set the cores of Ll, L2 and T1 until maximum 
brightness is obtained. Repeat this operation until 
any adjustment of the cores no longer produces an 
increase of brightness of the indicator lamp. Dis- 
connect the potentiometer and reconnect the decoder 
to the discriminator output. 

With the pre -set potentiometer, VR1, set at its 
mid -position the decoder will give a reasonable 
degree of separation. Final alignment should be done 
with the aid of the BBC test tone transmissions. 
When the left -hand channel only is being transmitted, 
disconnect the left -hand amplifier channel and adjust 
the core of Ti in an anticlockwise direction until 
the output from the right -hand loudspeaker is at a 

minimum. 
Re- connect the left -hand amplifier channel and 

disconnect the right -hand amplifier channel. When 
only the right -hand channel is being transmitted, 
adjust VR1 for minimum output from the left -hand 
loudspeaker. 

TABLE 

Transistor 
Mono - Stereo 

e b c e b c 

Tr1 3-3 3.6 13-0 31 3.6 13-0 

Tr2 12.8 13'0 190 12-8 13.0 190 

Tr3 4-6 4-8 24-0 4.5 4.8 23-8 

Tr4 5.2 5.5 24-0 5.9 55 23-8 

Tr5 6.5 6-1 23-0 6.5 6.0 230 

Tr6 65 6-1 23-0 6.5 60 230 

Tr7 - - - - 0'15 - 
The decoder gives good performance with both 

transistor and valve tuners. The tuner unit used by 
the author for testing and aligning the decoder was 
a Pye V.H.F.2D table receiver, the output being 
taken from the tape socket. It should be noted that 
the signal -to -noise ratio of a stereo transmission is 
slightly lower than for mono, and it is therefore 
essential that an adequate signal is received from 
the BBC transmitter. A good f.m. outdoor receiving 
aerial, placed in as high a position .as possible is one 
way of ensuring a satisfactory and noise free stereo 
performance. 

Alternative transistors 
Alternative devices to those specified in this design 

are available in the Texas range of Silect transistors. 
For BC107 use BC182L, for BC108 use BC183L and 
for BC109 use BC184L. The lead connections however 
differ, and reference to manufacturers data is 
recommended. 

\ \ \ \ \ \ \ \ \ \ \ \ \\ \11111\1111 

Electronotes00 

MOM 
/JAW,'.`,...'+..,.::::.:%:v .:... ... ... ... ....... S. GI NSBERG 

Smuch seems to be happening in electronics, O 
that it is very difficult to decide just what to 
comment on. Perhaps the humble cathode ray 

tube is a worthy contestant for examination. Re- 

cently, top experts, in the field of displays, met at 
Loughborough University. Two types of c.r.t. were on 
show which readers may not be aware of. 

One was shaped rather like a flowerpot, the thin 
tube neck and gun assembly protruding from the 
smaller diameter end while the viewing screen was 
at the larger end. By using a projector to shine an 
image (from a suitable negative or positive), through 
a small window in the smaller diameter end, it is 
possible to superimpose this information onto the 
electronic information supplied on the tube face via 
the electron gun. In this way, the outline rules and 
headings of tables (say) can be projected, leaving the 
electronics to fill in the words or figures. 

The second type of c.r.t. shown was a bicolour 
display tube. This tube has a phosphor coating on the 
tube face, then an inert layer, then another phosphor 
coating. This sandwich uses different colour phos- 
phors, say red and green, for the two active layers. 
Electrons from the gun strike the phosphor causing it 
to fluoresce. A greater electron energy is needed to 
penetrate the inert layer and strike the second phos- 
phor. So by varying the electron velocity we can have 
a red or a green trace. By careful adjustment it is 
possible to make both phosphors glow thus giving a 
third colour, yellow (red + green). Because there is 
no mosaic dot pattern, these bicolour tubes give far 
superior resolution to the colour -mask tubes used in 
colour television receivers. 

Bi- colour tubes are, at present, undergoing various 
tests in all sorts of equipment. One example might be 
a ship in a convoy. At present, all ships show as a 
"blob" on the screen, all blobs being the same colour. 
If all ships in the convoy were picked up as (say) blue 
blobs, then any "foreign" ships coming onto the 
screen would show as (say) red blobs making them 
immediately conspicuous. 

"Everything is relative," says the local know -all 
pretending to explain Einsteins theories. Of course 
everything is relative -but to what? Well, our "know- 
ledgeable friend" is right in his statement. Look at 
one millimetre, not very big is it. Imagine that divi- 
ded into one thousand divisions, small, aren't they. 
They're still enormous to the laser interferometer 
built by Hughes in the U.S. This gadget measures 
down to a little 'ol 0.0003 angstroms which, if you 
work it out, is about one ten thousandth of an atom - 
some 50 million times shorter than the wavelength of 
light itself. How does that grab you, mechanical 
engineers? 
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AUDIO 

SIGNAL 

GENERATOR 
JOHN THORNTON- LAWRENCE 

THE A.F. Signal Generator to be described is an 
addition to the range of test instruments 
recently published in Practical Wireless. The 

generator has a frequency coverage from 15Hz to 
150kHz in four ranges. 

15Hz -150Hz 
150Hz- 1.5kHz 
1-5kHz-15kHz 
15kHz- 150kHz 

The output can be either sine wave or square wave 
and a switched and variable attenuator enables the 
output to be adjusted up to a maximum of 2.5 volt 
r.m.s. (7V p -p) sine wave or 2.5V p -p square wave. 
The square wave has a rise time of typically 0.11.S. 
The A.F. Signal Generator is powered by two PP7 
batteries contained within the case. The appearance 
matches the other instruments in the range. 

Circuit 
The circuit may be divided into five sections, the 

sine wave oscillator, driver stage, bi- stable squaring 
circuit, output stage and attenuator. A block diagram 
is shown in Fig. 1 and the full circuit is shown in 
Fig. 2. 
Sine Wave Oscillator. This oscillator is the familiar 
Wien Bridge circuit in which Trl, Tr2 and Tr3 form 
a wide band amplifier and the variable resistors VR1, 
VR2 and the capacitors associated with SI provide 
the tunable bridge circuit. 

To stabilise the amplitude of oscillation, negative 
feedback is provided via C9, R8 and a thermistor, R7. 

The thermistor has a negative temperature 
coefficient and is self- heated by the alternating signal 
current passing through it. An increase in the oscil- 
lator signal amplitude causes further self- heating 

of R7 and a resultant reduction in its resistance 
increases the negative feedback. This reduces the 
overall gain and thus stabilises the amplitude of the 
signal. 
Driver Stage. When switched to sine wave output. 
this stage, Tr4, provides an interface between the 
oscillator and the output stage and sets the biassing 
conditions for correct operation. 

The operating current for Tr4 is determined by the 
potential divider R11 and R12 and by the emitter 
resistor R13. The collector of Tr4 is connected 
through S2C directly to the base of Tr8 and so sets 
the voltage at this point to be a little below half the 
total supply voltage. VR5 enables the amplitude of 
the sine wave output voltage to be set to 2.5 volt 
r.m.s. 
Bi- Stable Squaring Circuit. In the square wave posi- 
tion of S2, the oscillator output is connected to the 
input of the bi- stable circuit and the square wave 
output is connected to the output stage. 

The bi- stable consists of Tr5 and Tr6 connected as 
a Schmitt trigger. The sine wave input at Tr5 base 
produces a square wave output at the collector of 
Tr6. Bias to Tr5 is set by VR6 so that the circuit 
operates at the correct point on the sine wave and 
provides an output with a mark -space ratio of 1:1. 

The collector of Tr6 is directly connected through 
zener diode D8 to the output stage. The output ampli- 
tude is restricted by D7 and VR7, and this enables 
the square wave output to be set to 2-5 volts p -p. 
The current supply to the squaring stages is provided 
through R14 and the voltage is regulated by the 4.3 
volt zener diode D6. 
Output Stage. The output stage consists of Tr7 and 
Tr8 connected in complementary symmetry. Biasing 
is provided by D4 and D5 and the quiescent current 

Trt Tr2 Tr3 

U 

Tr4 

.--no 

U 

Tr7 Tr8 

Fig. 1: Block diagram of the five 

Sine 
wave 
driver 

Wien 
bridge 

oscillator 

Output 
stage Attenuator 

Tt-5 Tr6 
-O Output stages comprising the audio signal 

generator. 
Square 

wave 
generator 

Frequency Output 
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Fig. 2: Full circuit diagram of the signal generator. 

is determined by R23 and R24. R22 and R25 are 
parasitic stoppers. The output is taken from the 
junction of R23 and R24 and is coupled through C13 

to the output attenuator. 
Output Attenuator. The output attenuator consists 
of a variable control VR8 and a switched ladder 
attenuator having steps of 10:1 and an impedance 
of approximately 600 ohms. Frequency compensation 
on the 10mV and lmV ranges is provided by C14 

and C15 respectively. 

Construction 
The A.F. Signal Generator is built in the large type 

of Eddystone die -cast box, the lid of the box being 
the front panel. The Veroboard panel, containing the 
circuit, and all the controls are mounted on the 

121 

13" 
516 

53 

1V 5 
R 

01 Off 

01V 
4 0 

3 0, 1mV 

10mV 

front panel and the two PP7 batteries are mounted 
in the box. The drilling details for the front panel 
are shown in Fig. 3. 

The Veroboard panel is of 0.15 X 0.15in. matrix 
and is 658in. long by 278in. wide. The component 
layout is shown in Fig. 4. Because of the com- 

plexity of the layout it is strongly recommended that 
a strip of masking tape be attached to the top and 
left hand side edges of the Veroboard and the hole 
numbering and lettering marked on this, on both 
sides. This will reduce the possibility of incorrect 
placement and connection of the components. 

The Veroboard panel is fastened with 6BA nylon 

screws and nuts to two small brackets and these are 
fastened to the front panel with 6BA metal screws 
and nuts. 

The wiring and 

A 

CI) 

Fixing for Veroboard 

4_ 

` VR1 VR2 - - -- 
1.-1,,, 4 

1k 10k 

100lOOk 

`o 
Drilled holes 
AogDia 
B o Dia 

C -To suit terminals 

51 

_i 

panel 

o 

o 
4 

Output 

l 8 

position of components on the 
front panel is shown in Fig 5. 

The Wien Bridge capacitors 
Cl -C8 are mounted directly 
on the tags of S1 and the 
free ends are fastened to a 
hein. diameter ring of 18 

s.w.g. tinned copper wire, as 
shown in the photograph. 

The connecting points on 
the Veroboard panel, for the 
various wires from the front 
panel controls are shown in 
the drawing (e.g. C/35 is 
strip C, hole 35). 

The earth connection to the 
front panel is made by 
soldering to the metal case 
of VR8, but if this is incon- 
venient a solder tag may be 
fitted under one of the 
screws holding the Vero - 
board bracket to the front, 
panel. 

Fig. 3: Drilling details for the front 
panel on which the circuit board and 

all components are mounted. 
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AF Signal generator Veroboard panel 0.15 "x 0.15" matrix 

S2b /R S2c /1 S2a /1 S2a /R VR2 /1 C1 -C8 Sia /4 
VR8 /1 S3a /R 4 VR1 /R 

+18V 

y` 
21 

X . 

!¡ R23 04 
D 'X XI 

S2c/R 

VR8/2 H 
1oV 

S2br2 

52c/2 

N 

o 
P 

0 
R 

M -S Ratio (150 Hzi 

--- Fixing 
hole X tiO 

X 

X 

1 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 
"X" Indicates break in copper strip 

on reverse side of board 

Capacitors C1toC8 mounted on S1 

View of the circuit board, Fig. 4, attached to the front panel, Fig. 5. 
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S2a/2 S1a/1-2-3 

AFig. 4: Layout of components on the plain side 
of the veroboard. All horizontal connections shown 
are automatically made by the copper rails. 

Fig. 5: Mounting of controls and components 
on inside of pane /. Lead -out numbering refers to 

connection points on circuit board. 

A full scale drawing of the dial is 
given in Fig. 6 and this is attached to 
the front panel with "Cow Gum" or 
other photographic mounting ad- 
hesive. 

The dial pointer is made of ',sin. 
perspex and is cemented into a gap 
cut in the skirt of the control knob. 

The two PP7 batteries are held in 
the case by two small hooks (bent 
solder tags) bolted to the side and 
back of the box and linked by a 
rubber band. 

The case is sprayed with car aerosol 
touch -up enamel and lettered with 
Letraset (sheet 209). A plastic carry- 
ing handle and adhesive feet are 
attached to the case to complete the 
external appearance. 

Testing and Calibration 
It is essential to double check all the Veroboard 

wiring, components and drillings before switching on. 
After switching on, the oscillator will not start 

immediately due to the charging current of C9 tem- 
porarily heating the thermistor and excessively 
reducing the amplifier gain. However, the oscillator 
should start after about 5 seconds. 

Frequency Calibration 
1. Check that the dial pointer is correctly posi- 

tioned to coincide with the datum marks at 
each end of the scale. 

2. Set the frequency range switch Si to x100. 
3. Set the frequency control to 1.5 (150 Hz). 
4. Set S2 to sine wave. 



* components list 

Resistors: 
R1 3.9ki! R12 1-5ki2 R22 4752 

R2 1 k0 R13 1 ki>- R23 270 
R3 3-31d0 R14 1 ki2 R24 270 
R4 1 .5ki2 R15 SßkO R25 470 
R5 1500 R16 1-5ki>- R26 5.6kS? 

R6 8ßki! R17 1.8kí2 R27 680i! 
R7 * R18 1W R28 5.6kí! 
R8 2200 R19 15k0 R29 6800 

R9 1000 R20 6852 R30 5.6kS2 

R10 1W R21 3.9ki2 R31 6200 
R11 10k0 
*R7 Thermistor type R53 (STC or Radiospares 
TH-B18) 

All resistors are =, watt 5% carbon 

VR1 -2 10kí2 10kí2 W.W. pot. (Colvern CLR 
4049/15 10W - 10k S2 24% -Home Radio) 
VR3 1W skeleton pot. 
VR4 1kí2 
VR5 2.5kí2 
VR6 5W 
VR7 5kí2 
VR8 1k0. W.W. pot. 

Capacitors: 
Cl 0.001/1F 100V 1% Silver Mica 
C2 0.011/F 100V 1% Polystyrene 
C3 0.1,4F 100V 1°ió Polystyrene 
C4 1-0/4F 63V 1% Polycarbonate 
C5 1.0y.F 63V 1ió Polycarbonate 
C6 0.11íF 63V 1% Polystyrene 
C7 0.01uF 100V 1¡ó Polystyrene 
C8 0.001/1F 100V 1¡ó Silver Mica 
(The above capacitors are available from Home 
Radio) 

C9 2500jF 15V C13 25014F 15V 

C10 30pF 10% ceramic C14 33pF 10% ceramic 
C11 25011F 15V C15 330pF 10% ceramic 
C12 100pF 10% ceramic C16 200/1F 30V 

Semiconductors: 
Tri MPS2926 
Tr2 MPS3702 
Tr3 MPS3704 
Tr4 MPS3704 

Tr5 MPS3704 
Tr6 MPS3704 
Tr7 MPS3704 
Tr8 MPS3702 

(Or 2N equivalents but check connections) 
01 15921 Silicon D5 1S921 Silicon 
02 1S921 Silicon 06 152043 Zener 4.3V 

03 1S921 Silicon D7 1S921 Silicon 
D4 1S921 Silicon 08 1S2043 Zener 4.3V 

Switches : 

St 3 pole 4 way midget wavechange (Radiospares) 
S2 4 pole 2way ( ) 

S3 2 pole 6 way ( ) 

(S3 is modified to 5 way by moving stop) 

Miscellaneous: 
Batteries PP7 (2). Die cast box type 6357P (Eddy- 
stone). Knobs, type PK ;in. (4) type SK 14in. (1) 

(Radiospares). Terminals 4mm (2). Two pairs 
battery connectors. Handle, plastic feet, etc. Vero - 
board 64 x 24in. 0.15 x 0.15in. matrix. 

5. Set the output switch S3 to 1V. 
6. Set the output control VR8 as required. 
7. Compare the output frequency with that of 

the 50Hz mains supply either by the Lissajous 
figure method, using an oscilloscope or simply 
by mixing a 50Hz signal of a few volts with 

Fig. 6: Full scale drawuig of the calibrated dial. 

the output of the generator, as shown in Fig. 7. 

8. Adjust VR4 to zero beat frequency. 
9. Set the frequency range switch S1 to x100k. 

10. Set the frequency control to 1.0 (100 kHz). 
11. Compare the output frequency with that of a 

known 100 kHz signal using an oscilloscope. 
Alternatively by using a portable radio 
receiver tuned to Droitwich on 200 kHz (BBC 

Radio 2). The output of the generator may be 
loosely coupled to the aerial in the receiver to 
produce a noticeable beat frequency. About 
2 feet of wire connected to the live output 
terminal should suffice. 

12. Adjust VR3 to give zero beat. 

Mark -Space Ratio 
13. Set the frequency range switch S1 to xlk. 
14. Set the frequency control to 1.0 (1 kHz). 
15. Set switch S2 to square wave output. 
16. Connect an oscilloscope to the output 

terminals. 
17. Adjust VR6 to produce a square wave with 

a mark -space ratio of 1:1. 

The two PP7 batteries are held in the case by a 

rubber band stretched between two bent -up 
soldering tags. 
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Amplitude Calibration 
18. Set switch S2 to sine wave output. 
19. Set the output control VR8 to maximum. 
20. Connect Iwo 8 or other sensitive a.c. voltmeter 

(range 0 -10V a.c.) to the output terminals. 
21. Adjùst VR5 to give an indication on the meter 

of 2.5 volts. 

AF Signal 
generator 220k 

Oscilloscope or 
signal tracer 

200v 
50HZ 

Fig. 7: Test set -up for calibrating audio signa/ generator. 

22. Set switch S2 to square wave output. 
23. Adjust VR7 to give an indication on the meter 

of approximately 1.3 volts, this is equivalent 
to 2.5 volts p-p. This completes the calibration. 

Note: If a calibrated oscilloscope is available, the 
sine wave amplitude control VR5 may be 
adjusted for 7 volts p -p sine wave and the 
square wave amplitude control VR7 may be 
adjusted for 2-5 volts p -p. 

Uses 
The A.F. Signal Generator may be used for most 

a.f. amplifier tests and in combination with other 
instruments, measurements may be made of gain, 
frequency response, distortion etc. 

Oscilloscope photograph of the square -wave output from the generator 
at 100kHz, 2.5 volts peak -to -peak. 

Using an a.f. power amplifier, loudspeakers may 
be tested for rattles and spurious vibrations through- 
out the a.f. range. Square wave and transient testing 
may be carried out using the square wave output 
and monitoring the results on an oscilloscope. 
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DAVID DOBSON of Leyland, Lancashire has 
been active on the medium waves. Using a 
modified 5 valve domestic receiver, a 100ft. 

longwire and a medium wave loop antenna he logged 
CKCM 620Hz in Grand Bank; CBN 640 in St John's; 
CJOX 710 Grand Bank; CBNM 740 Marystown; 
CJON 930 St John's; all in Newfoundland. Other 
Canadians heard include CFCY 630 Charlottetown, 
Prince Edward Island; CBM 940 Montreal; CHER 950 
Sydney, Nova Scotia; CHNS 960 Halifax, N.S.; CFRB 
1010 Toronto; CBA 1070 Moncton, N.B.; CKEC 1320 
New Glasgow, N.S.; CKBC Bathurst, N.S. From the 
United States, five stations in New York City were 
heard; WOR 710kHz, WABC 770, WCBS 880 WINS 
1010 and WHN 1050 together with WTIC 1080 in 
Hartford, Connecticut; WBAL 1090 Baltimore, Mary- 
land; WHAM 1180 Rochester, NY; WOWO 1190 Fort 
Wayne, Indiana; WCAU 1210 Philadelphia; WKLX 
1350 Portsmouth, Virginia; WMEX 1510 in Boston; 
WKBW 1520 Buffalo, NY; WCKY 1530 Cincinnati, 
Ohio. Conditions on the North American path have 
improved considerably this year, several stations 
appearing regularly before midnight. Newcomers to 
the band should listen for CJOX 710kHz after 
2305hrs, when Rennes and Cairo 2 on the same 
frequency, have signed -off for the night. CJOX 
carries the CJON Radio Service programme and it 
usually identifies with this announcement. 

Do North American MW stations verify, asks 
David. Yes, North Americans are good verifiers and 
nearly all will answer a correct reception report with 
a QSL card or a letter confirming reception. Reports 
should include the date, the time of reception 
(preferably in the local time of the station), along 
with details of the programmes heard. Commer- 
cials, station slogans, weather reports, names of 
announcers, programmes titles (but not titles of 
records) are items that are easily checked against 
the station log. Always send return postage when 
reporting to a medium wave station; International 
Reply Coupons (Commonwealth Reply Coupons for 
Canada) are available from all main Post Offices. 
Send reports to the Chief Engineer and include the 
station call letters (e.g., WINS Radio) in the address 
as well as the name of the town or city and the state 
or province if in Canada). 

A new MW outlet in Iran (Persia) on 840kHz is 
reported by Noel Green of Blackpool. It can be found 
between Nancy, France, on 836kHz and Rome 2 on 
845kHz any time between sunset and 2130hrs. 
Although the signal fades deeply at times it is quite 
conspicuous on peaks. No details of power or loca- 
tion are available but at 2030 hrs there is a 3 -pip 
time signal, the identification `Radio Irana' and a 
news bulletin in Farsi. Programmes are generally of 
European pop or Arab style music and singing. Two 
other Asian stations are being heard regularly in the 
late evening. 

Please send reports and information to the author 
at 132 Segars Lane, Southport, PR8 3JG. 



THIS MONTH'S 

SPECIAL 

BARGAINS 
SI NCLAI R Z 30 £3.95, Z50 £4.20, PZ5 £4.40 
Micromatic Kit £2.25. Micromatic Built £2 75 

PZ6 ES-95, PZ7 £5.95, PZ8 £6.95, AFU £5.25 
Stereo 60 E7.9íí, Project 60 FM Tuner E20.90 

AUTOCHANGERS BSR UA25 dual mono 
cart. £5.95. De luxe Portable RIP cabinet. 
Blue. £2.50, £7.95 THE PAIR. GARRARD 
AP75 £1590, 3000 £995. 3500 £8'95, 1025 

WIGKS26 SC. Cart. £8.50. 

MAGNETIC CARTS AT55 Latest Audio 
Technica £4.75, AT35 Super HI FI E11.90, 
PIEZO De Luxe £450. 

RECORD PLAYERS "HOB PARTY" 
German Transistor Portable 33145 RPM. 
Small But Superior 17.90. SEAFIRLE Teak 
De Luxe Garrard Deck. Base Treble Con- 
rots (Worth £32) £1900. 

STEREO TUNER AMPS General R4200 

(List £5115) £250. Teleton 7 ATI FAN- 
TASTIC PERFORMANCE £600. Teleton 
10AT1 (List Approx. £150) 100W R.M.S. 
Total FET (DEM Models) Guaranteed £85. 

STP800 8-TRACK TAPE PLAYER Stereo 
background music. Teleton complete in 
"Rosewood" plinth with matching f39 
speakers (List Approx. £50) 

CMS400 TUNER -AMP -PLAYER Teleton 
complete with stereo decoder perspex Top 
(requiring only speakers to make E69 
complete system). Amazing value 

COMPLETE STEREO SYSTEMS Sharp 
STA11 MW/FM/Multiplex stereo tuner AMP 
F.E.T. Front end 27 transistors 10W4-10W 
Max O.P. Requiring only record deck to 
complete (List Approx. £85) Ell. FUJI com- 

b 
plate 

comp) complete with Sbuilt In 
similar 

but deck, snip 

nl £59 

TAPE DECKS Teleton FXB510D Stereo 
(List 

track deck with 2 
E45. 

ne 
BSR 
top plate 

Standard 

AMSTRAD 8000 Stereo amplifier 7w +7w 
R.M.S. Mag /Cer /Tape £19.50 (List £26) 

EMI LOUDSPEAKERS CHASSIS 13" x 

8 " 10,000 line, 10 watts R.M.S. In 341, 8f1 or 
15f) £1.65, two for £295. 

EMI "150" 13- o 8- units, 30, 80 or 150 
with tweeter cone E1.95 or 2 for £34O. 

EMI "450" UNITS 13- x 8- 80 with 2 

tweeters and crossover. 

EMI "350" UNITS 80 20 watt very heavy 
duty with ceramic magnet concentric tweeter 
R . List £12- 

/ásgn 
FANTASTICALLY POPULAR 

* TAPE * 

PLINTHS & COVERS for Oarard (takes all current models except 

heavy transcription types) Beautiful heavy solid perspes top with "stereo" badge high 

quality base with solid wood sides machined ready for RIP deck to drop in without 
any further work. 
Terrific value at only £3.75 complete. Carr. s Insurance 40p. 

Introducing The New 
"ALPHA" Loudspeaker Enclosure. 
Incorporating the famous EMI "450" set consisting of a 

18 x 8in. bass unit with a high flux ceramic magnet, 2 

tweeters and crossover. 16 watt peak handling power (8 

watts RMS). 
Heavy duty 16mm infinite baffle case in superb quality genuine 

golden teak veneers with solid mahogany contrasting leading 

edges. High quality loam loaded cloth fret. Acoustical) 
loaded. "Jason" rotating badge in genuine gold leaf for 

horizontal or vertical operation. Size 19in. x 10in. x 1011n. 

Weight 181ós. A price break through at only 

Carriage etc. 50p singly. tf 1 2 a C J O Bach 

Carriage free in pats. aj (w 

We offer you fully tensilised polyester /mylar 
and P.V.C. tapes of identical quality bi -It, wide 
range recording characteristics a top grade 
tapes. Quality control manufacture. They are 
truly worth a few more coppers than acetate, 
uh- standard, jointed or cheap imports. 

TRY ONE AND PROVE IT YOURSELF. 

Standard Play 
Sin. 15016. 12p 
4in. 300ft. Milo 
Sin. 600ft. 45p 
Soin. 900ít. 82p 
7in. 1,200ft. 621P 

Double Play 
Sin. 300ít. 20p 
4in. 600ft. 40P 
Sin. 1,200ít. 75p 
Span. 3,800ít. 96P 
7in. 2,400ft. E1.3ß 

Long Play 
Sin. 22511. 
4ín. 450ft. 
Sin. 900ít. 
Min. 1,200ft. 
7t. 1,800ft. . 

/asan 

JASON SENIOR 20W ENCLOSURE. As above but with 

super heavy duty bass unit with 8.6íb magnet in Magnaduee 

II material with 1Sin speech coil and super tweeter 

giving frequency range of 20- 20,000Hz. Standard 8 D impedance in beautifully 

finished heavy teak veneers. Sise 121 x 12 x 23in. 16 Watts RMS, 30 watts peak. 

At super keen price £1 8 or £ 35 a pair carriage and ins. 
B2lp lorlor E. 

139 
270 

52ip 
85p 

921p 

KG -620 41- VTVM KIT * NEW! 
SPECIFICATIONS 

71 

Ranges: 0 -1.5- 5.15.50- 150 -500 - Response: ± 1dB. 30Hz to 

1,.500V full scale; with optional 3M Hz; ±348, 311Hz to 5MHz; 
High- Voltage Probe, to 25,0001'. with optional H. F. Probe, to 

Accuracy: ±3% Of fug scale 250MHz. 
re mg. Accuracy: ±5% of full scale 
Input Resistance: I1 megohms reading. 
(1 meg in probe) up to 1,5091'. Ranges: 0- 1,000- 10,000 -100,000 
Ranges (ems): 0- 1.5- 5- 15 -50- ohms; 0 -1 -f0. 100.1,090 meg- 
150. 500- 1,590V full aeale (P-17G ohms. 
9- 4.2 -14- 42. 140 -420- 1,400- Centre Scales: 10, 100, 1,000, 
4,200 V full stak. 10,1100, 100,000 ohms; 1 and 10 

Decibels: - 10 lo 105 in gohms. 
rangle. Batten: 11V size C2. 

Recommended List £9.95 Assembled £1 2.90 IRR 
Price 118.271: Price L Y Price 130) 

Triple Play 
4in. 90016. 65p 
Sin. 1,80016. í1.12i 
Stis. 2.400ft. 1170 
7in. 3,60016. 12.40 

Quadruple Play 
8in. 600ft. 42íp 

Postage 5p reel. 
Pont Free less 5% on three reels. 
Quantity and Trade enquiries invited. 
NOTE. Large tape clocks at all branches. 

KG -865 50 Watt Stereo Amplifier Chassis 

DE -LUXE FEA TORES 

All Silicon Transistors for Sta- 
bility. Cleaner SoundExtremely 
Wide Power Bandwidth and 
Frequency Hesponse11150W IHF 
Power OulputSpecially Selec- 
ted Low -Noise Pream Transistors 
Two Printed Circuit Boards 
for Fut Euy AssemblyCoa- 
venlent Front -Panel Stereo Head- 
phone TrackTeak- finished Ex- 
truded Aluminium Front Panel 
Two a.c. Convenience Outlets. 

Output: 50W IHF, 25W per channel; 3411' 
continuous sine areResponse: t 1dB, 18 to 

30,000HzOutput Impedance.: 4 through 16 ohms, 
plus stereo heedponesIM Distortion: under 1% 
at 60Hz and 7,000Hz mixed 4 : 1 at rated power 

Input Sensitivity. Magnetic Phono, Inv V; 
Tuner and Auxiliary, 50om VPower Require- 
ment: 230 -250V. 30114 a.c. Rec. List £51 -00 

Price LJ 
Our Price £29 

KG -375 Deluxe Solid -State Auto Analyser 
Tune up and trouble-shoos arty eat, 

perform actual road testa 

It's several testera in one ... do all this 

Set Engine Idle and Adtomatic Trans- 
mission Shift PointsDetect Condition 
of Point SurtacesDetect Distributor 
WeazCheck Voltage and Current 
RegulatorsCheck Generators tor 
both Current and Voltage Output 
Find Poor or Open Earth Circuits* 
Detect Variation in Dwell Angle. 
Rmmended 
Lùecot Prke £37 £1 9 

THIS MONTH'S 

SPECIAL 

BARGAINS 
BARGAIN PARCELS 
Including variable condensers l.t. coils, 
loudspeakers plug /sockets, knobs, con- 
densers, resistors, nuts, bolts, cabinet 
fittings, switches, transformer, choke, 
rectifier transistors at a small fraction of 
list value. Due to heavy demand we now 
pack them in several sizes -be amazed - 
try one now. 

3lbs (post 24p) 
7lbs (post 35P) 

141bs (post 45p) 

50p 
lop 

£166 

100 MIXED RESISTORS Wide range, all 
good values IW-2 Watt 35p, 200 for 65p, 
500 for £1.40. 

100 MIXED CONDENSERS Ceramic, Poly- 
ester, Silver Mica, Paper. Appror. 50 useful 
sizes 49p, 200 for 85p, 500 for £1.95. 

100 MIXED HI -STABS Instrument types 
1% to 5%, big selection 45p 

180 MINIATURE HIGH STABS Wide 
range of good values 50p 

25 MIXED POTS L. SW W SW Preset 
Tandem, snip at Sop 

CHARGERS Ajax 6 or 12V damp with meter 
E1.95, Elpico 12V 1A (No Meter) E1.20. 

CAR AERIALS Give away prices, chromed 
Japanese fully retractable lock down (2 keys) 
44" overall 40° swivel (usually approx. £2.50) 
95p, 2 for L1.80. Ditto semi- retractable 54" 
(Value £1.75) 65p, 2 for L1.20. 

CASSETTE RECORDERS Crown 

CTR9001 y(List 
in£28) 

E24.00,(List CTR9700 (List 
£24.28) £21.90 

STEREO HEADSETS SH650 Hosiden 
large soft pads £245. Latest SDH -7DJ 
Black padded finish Vol Controls Mon/ 
Stereo switch (Worth £10) E5.00. 

TV MAINS -BATT. PORTABLE Eliza- 
bethan dark screen TW12, UHF with aerial 
Black /Chrome finish (List £72.50) £56. 
Ditto Teleton TX12 (List £70) M. Ditto 
Sharp (List £77) £59. 

AMPLIFIERS 300 m.w. transistor model 
4-300 9V (DCORAC) P/P output 3-8 E 1 -t0 
m.v. sensitivity with vol control, size 1" x 

11" x 54" CIAO. 

SUGDEN BDI KITS, complete E11.90 
SUGDEN SAU2 ARMS, complete £13.50 
TD2 BSR TAPE DECKS, complete except 
that they have Elizabethan cover plates 
requiring only Mounting Studs, ES -90. 

1 

NEW BRANCHES 
NOW OPEN AT 

"SOUTHAMPTON 
HI-Fl CENTRE" 

77 EAST STREET * 
SOUTHAMPTON 
TEL, S'OTON. 25851 

Stockists of Lenk, Quad, Sannst, Goodman, Teleton, Triptetone, 
Pmt: t lb. 7p: I Ile, 15p: 2 lb. 20p; IO Ib. 35p: 14íb. 45p; 22 lb. 

Linear, Rogers, Pioneer, Ferrograph, Wharfedale, efe., efe. 

65 P. CALLERS A very wide range f electronic components await 
you at all branches. Your enquiries welcomed. 

TECHNICAL 
TRADING 

* ARUNDEL Tel. 55 299 
Street. 

* BRIGHTON Park Crescent Place. 
Tel. 080722 

* PORTSMOUTH Teo -Y2Ú3 rectors Road. 

* SOUTHAMPTON Tet.E5851reet. 

* All Mail Orders to ARUNDEL, SUSSEX with names and 
addresses in BLOCK CAPITALS please. 

795 



PROFESSIONAL RECEIVERS 
SUPPLIED TO GOVT. DEPTS., 
INDUSTRY, LABORATORIES, 

RADIO 8, T.V. AUTHORITIES, ETC. 

IBUY DIRECT AT PRICES IS 
BELOW RETAIL VALUES 

"'JUL' 
is a high quality 
COMMUNICATIONS 

RECEIVER 
(replaces NA 5018A) 
Recommended Price 
[42 0.0 

MPR 

3086 

_ «. «...«««..-..r..s.....«., 
our £37.80 t Pr iee ....«« ; .,..«..,.. 

(Cash only) plus 62p p. & p. Complete with 
standard batteries and earpiece. BFO 
(optional extra) add £1.75. 
IT NOT ONLY RECEIVES Aircraft, 
Shipping (VHF & SW), Taxis, Ambu- 
lances, Fire Service, T.V. Sound, Hams, 
Gas and Electric Boards, Public Services 
and many other radio telephone 
mobiles -BUT ALSO Classical Music, 
Pop and all that Jazz. 
The MPR 3065 is a communications receiver 
and entertainment source in one neat, 
transistorised, portable package. Features 
a colour coded illuminated tuning dial and 
band selector, AFC, squelch, BFO (optional 
extra), large speaker. Ext. Aerial Socket. 
Works off mains or batteries. Size: 10} x 7} x 4 
inches. 22 Transistors /Diodes. 
FREQUENCIES: Medium Wave, 540- 
1600 Kcs.; Marine, 16 -4.6 Mcs. ; FM /VHF, 
88.108 Mcs. ; Aircraft, 108 -136 Mcs. 
(Military, Civil and Ground control) ; High 
VHF /PB, 146 -176 Mcs. (Commercial and 
Industrial RT mobiles). 

MODEL MPR 3016 6 BAND 

SAME BANDS & FREQUENCIES AS MODEL 
MPR 3065 PLUS ADDED FEATURE OF 
SW 5'0- 12'OMcs (with Fine Tuner). Plus 
62 #p PIP. 

BATTS & EARPIECE INCL. 

Styled 
n 

elegant black case with luxury 
Chrome trim, soft padded speaker grille, 
die -cast sides and walnut insert. Size 81" x 11" 
x 3J ". Wt. 5lbs. approx. 
Enclose 5d. stamp for reply. Trade supplied. 

NEW I From "Lafayette" 4 band T.V. sound 
Battery portable with PB mobile band (146- 
176 M Hz). 

TV SOUND CHANNELS 2 -13, VHF /FM 
Local & Nacional Radios, PSB RT Mobiles. 

OUR PRICE 827.95 plus 50p P /P. 
Complete with Batteries, Earpiece, Circ. 

Diagram, AC Adaptor Socket; External 
Aerial Socket. 

STOCKTON PARTNERS (Dept.P.W.) 
Importers and Distributors 

Brighowgate, Grimsby, Lincs. 
Tel- 0472 64196/58815 

796 

LOUDSPEAKER 

BARGAINS 

Fane Pop 100 watt 18" 8115 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 a 8 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 "x 6" 

for above 13 x 8 units (p. 6 p. 35p) .. 
Celestion 8" Round 15 ohm .. .. 
Celestion PS8 for Unilex .. .. 
Richard Allan 8" Round 8 ohm .. .. 
Fane 8" dual cone 8 ohm .. 
Handsome teakfinish cabinet 17 "x10 "x6" 

to suit all above 8" units (p. 6 P. 350) 
Elac or Goodmans 8" x 5" 3, 8 or 15 ohm 
Handsome teak finish cabinet 12" x 8" a 6" 

for above 8 x 5 units (p. 6 P. 25p) .. 
Goodmans 64" twin cone 8 ohm .. 
E.M.I. 10 x 6, 3, 8 or 15 ohm .. .. 
Fane 7 x 4, 3 or 8 ohm 
Richard Allan 12" round 3 or 15 ohm .. 
EMI 2 4" tweeter 3 ohm .. .. 
Plessey 3" 80 ohm .. .. .. ., 

Eagle CT1O tweeter .. .. .. 

£1950 
£115 
£925 
£6'75 
£3.25 
£6.55 
£225 
£2 95 
£390 

E5 00 
£2.05 
E2.55 
£275 
£285 

£500 
£215 

£3 45 
£2.45 
£215 
£150 
£250 

.65 
65 

£1 50 

All units guaranteed new and perfect. 

Prompt despatch p. & p. 25p per speaker. 

WILMSLOW 

AUDIO, M. O. Dept. 

10 Swan St., Wilmslow, 
Cheshire 

f,INNUNrlS /o,, 
all types of 

TRANSISTOR EQ1/ /PMENT 
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. 6 P. 15p 

12 VOLT CAR BATTERY UNIT 
Enables you to run your cassette recorder off 12V. 
car battery. (State 6v or 7ív output, model and plug 
required.) £2.00 P. 6 P. 15p 

PLUS -3 
MAINS UNIT 
Provides three separate - 
switched output voltages " 
8v., 7 4-v. and 9v. DC. attrac- 
tive case with indicator 
light, mains lead output 
socket, plug and lead. 
Size 41 a 3} x 21- In. 

£3'OO P & P. 15p Extra lead with plug to fit 
your cassette recorder 
50p. (State model and MAINS UNIT FOR plug required.) 

ALL TRANSISTOR 
RADIOS, ETC., USING 
PP3 TYPE 
AVAILABLE FORE 

V.)(ALSO Z+1 G P. p. P. 

MAIN UNITS 
a! 

For single outputs, 6v, 9v, 12e, 18v, £2.00. 
For two separate outputs, 4 4-v + 4 4v, 
6e + 6v., On + 9v, £2.50. P. & P. 15p. 
per unit. (Please state outputs reed). 

All units are completely Isolated from 
mains by double wound transformer 
ensuring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 

SUB MIN CROC CLIPS. Red or Black, insulated 4p. 
Min. quantity, 8 pp. 3p. 

GARRARD MAG TAPE DECKS: I jipe, 50v solenoid 
operated brakes, etc. Maine voltage motors 17.60 
each, pp £1ß3. 

4 }' PLANNAIR FANS. Complete, capacitor, ex- 
equip. 2,800 r.p.m. 13.60, pp 40p. 

ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. 

h.p. 1,440 r.p.m. 83.75 pp £1.00 
} h.p. 1,425 r.p.m. 88.75 pp £1,25 
I h.p. 1,440 r.p.m. 82.85 Pp 71p 

AUDIO CONNECTORS 
3 pin Din Plug . . .. .. .. 13p en, -h 

5 pin Din Plug A type. B type .. 15p 
. 

'2 pin Din Speaker Plug .. .. 10p 
3 pin Din Line Socket 180 
9.5mm Jack Plug Screened .. .. 10p ,. 
Standard Jack Plug . .. .. 10p ., 

Screened Standard Jack Plugs .. 15p 
Stereo Jack Plug .. .. 13p ., 

Screened Stereo Jack Plug .. .. 18p .. 

pp on above Items 3p. 

B.S.R. MINI AUTO- CHANGER. 
Mono Cartridge 64.76 pp 30p. 

PHONO PLUGS: Red or Black 3p each. 

MAINS NEONS. 
Red or Green. Size: 4' x 1 }' 15p, pp 3p. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 150. PP 3p. leo- equip.) 

SCREENED PHONO LEADS 46' long, l5P. pp 3p. 

PIEZO DYNAMIC MICROPHONE 
50k C2 8100 pp 8p. 

MULLARD SCREW TERMINAL CAP 
4,500uí 64v 50p pp 13p. 

SELLING LEE 1.5 amp in -line rubber covered 
interference suppressor 25E pp 8p. 

SOLENOIDS 19 VOLT PULL ACTION 
2' x l' X r 40p pp 81, 

STC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2500 Exequip. 15p pp 5p. 

SIEMENS MINIATURE RELAY. Double pole 
changeover duet cover /base 48v 2600 60p pp 5p new. 

STC MINIATURE RELAY 200 CI Perspex Cover 
6 -15v new, 85p Pp 5p. 

GARDNER'S POTTED TRANSFORMER 0 -250v 
Input: 18v 500m /n 50v 150 m /a, 6v 250 m/a Output. 
Size 3' x 2 }' x 2 1', 81.00, pp 20p. Ex equip tested. 

TELESCOPIC AERIALS 
Chromed 7' closed 28- extended 6 section ball 
Jointed base 23p pp Sp new. 

MULLARD 4 DM 180 INDICATORS in plastic 
holder /cover ex- equip. size approx. 15'x1 }'x }' 
NIP pp 8p. 

PRINTED CIRCUIT BOARD /19 ACY 19', 10 OA200 
Diodes: 1 reed relay: 10 AZ 229 aenner ass. capacitor/ 
resistors. Power supply 22v 250 m/A DC. Output 
240v. AC 11 pp 20p ex- equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex- equip. new condition. 60g doz. pp lap. 

FIBRE GLASS TAPE. 100 yd. roll: 3' 35' wide 
81 per roll pp 20p. 

PAINTON PLUG SOCKETS Type 159 series working 
voltage 350v AC /DC current max. 3 amp AC /DC 
7 pin plug a socket 60p pp lOp. 15 pin plug A socket 
E1 pp 10p. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 

3 Shenley Road, 
Borehamwood, Herts. 
Ajacent Elstree Mainline Station 
Tel: 01 -953 6009. 
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THE BROADCAST BANDS 
Malcolm Connah 

A Frequencies in kHz Times in GMT 

THE first report this month comes from Jean A. 
Meghriche of Elstree. The equipment used 
consisted of two receivers; a Jennen Trio JR60 

and an R209; and two aerials; a Joystick and a 
100 foot long -wire. The log included such interest- 
ing stations as: 
4780 La Voz de Carabobo, Ven. at 0510. 
4800 Brazzaville, Congo at 2030. 
4825 La Voz de las Fuerzas Armadas (Dominican 

Republic) at 0500. 
4880 R. Comercial, Dominican Rep. at 0450. 
4900 R. Conakry, Guinea at 0530. 
4920 R. Caracas, Venezuela at 0515. 
4940 Abidjan, Ivory Coast at 2220. 
4945 R. Colosal, Colombia at 0540. 
4965 R. Santa Fe, Colombia at 0455. 
4970 R. Rumbos, Colombia at 0445. 
4985 Voz do Oeste, Brazil at 2340. 
4990 R. Barquisimeto, Ven. at 0450. 
4995 R. Brazil Central at 2305. 
5047 R. Lome, Togo noted at 2300. 
5075 R. Sutatenza, Colombia, Colombia at 0300. 

11850 Radio Ghana at 2000. 
15185 Voice of Nigeria at 0715. 
17825 NHK, Japan noted at 0800. 
17885 Radio Havana, Cuba at 1930. 

The next reporter is Mitch Murray of London, 
NW7. The receiver is a self -built Heathkit SB 310 
(wish I had a receiver like that OM! -M.C.) and a 
70 foot long -wire at a height of 30 feet. The log 
consisted of the following: 
9805 Radio Cairo, UAR at 2200. 

11672 Radio Pakistan at 2000. 
11890 Radio Voice of the Gospel, Ethiopia, 0530 
15200 Voice of Nigeria, Lagos at 0600. 
15250 Radio Bucharest, Rumania at 0700. 
15280 E.L.W.A., Liberia at 0700. 
17855 NHK, Japan, News in English and Japanese, 

0800. 
D. A. Hairon of St. Clement, Jersey has again 

used his Codar CR70A receiver and 100 foot long - 
wire aerial to good effect and has heard: 

5960 HCJB, Quito, Ecuador, English at 0845. 
6080 RSA, South Africa in English at 0015. 
9550 AIR, Bombay in English at 2230. 
9570 ABC, Australia in English at 0900. 
9710 HCJB, Quito, Ecuador in English at 0630. 
9912 AIR, English from 2215 to 2230. 

11800 R. Ceylon Commercial Sce. English at 0230. 
11815 R. Brazil Central in Portuguese at 0100. 
15018 R. Hanoi in French from 1830 to 1900. 
15125 ABC, Australia in English at 0700. 
15170 ELWA, Liberia in Arabic at 2300. 
15190 Brazzaville, Congo in French at 1845. 
15195 NHK, Japan noted in English at 0700. 
15200 Nigeria B.C. in English at 0800. 

15290 R. Damascus, Syria in Spanish at 2300. 
21670 U.N. Radio Sce, in English at 1800. 
21705 Radio Mexico, XERMX, Spanish at 1630. 

Rex Cooper of Norfolk collects second -hand 
domestic receivers, he has about 50 at present. He 
used one of them, a six -valve Philips, with a 120 foot 
N -S aerial and a 67 foot E -W aerial to hear the 
following: 

6540 R. Pyongyang in English at 1945. 
9545 Radio Ghana with music at 2125. 
9550 BBC, Far East relay at 1915. 
9580 BBC, Atlantic relay at 2115. 
9650 Radio Athens, Local news in English at 1250. 
9670 ABC, Australia, sports news at 0815. 
9677 R. Nederland, Bonaire, English at 0807. 

11735 RTV. Morocco in English at 1720. 
11800 KBS, Kuwait, s /off in English at 2100. 
15220 TWR, Bonaire, s /off in English at 2130. 
17750 VOA, Monrovia, s /on in English at 1820. 

The next two reports come from New Zealand. 
The first is from Gordon Keen of Ashburton who 
used a five -valve domestic receiver and 40 foot long - 
wire to hear: 

5990 CBC, Canada in English at 0620. 
6145 Voice of Germany, Cologne, English at 0441. 
9570 ABC, Australia in English at 0745. 
9675 NHK, Japan in English at 1052. 
9680 ABC, Australia, English at 0815. 
9715 R. Nederland, Bonaire at 0800. 
9745 HCJB, Quito, Ecuador at 0715. 

11800 FEBC, Manila, Philippines in English at 1000. 
11875 NHK, Japan, s /off at 1030. 

The second New Zealand report comes from John 
Saunders of Paekakariki, Wellington Prov. The two 
receivers are Heathkit GR54 and GR64, the two 
aerials a 75 foot long -wire (NE -SW) and a 50 foot 
(E-W). 

2410 VL9CG, R. Goroka noted at 1100. 
3220 Radio Morobe, testing at 1000. 
3235 YVMP, Vargas, Venezuela at 0440. 
4990 Changsha, P.R. of China at 2021. 
5980 RSA, South Africa in English at 0511. 
6045 R. Republic Indonesia, English news at 0900. 
6155 Austrian Radio in German at 0400. 
6165 XEWW, Mexico City, fair to good at 0534. 
7470 Radio Hanoi in English at 1030. 
9680 YVWL, R. Monagas, Ven., heard at 0100. 

11735 R. Moscow via Vinnitsa in Spanish. 
11865 CBC, Canada, s /off at 0415. 
11925 RNE, Spain in English at 0315. 
15295 TWR, Bonaire in Norwegian at 2200. 

Reports should arrive by the 15th of the month 
and be addressed to me at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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HOW 
time flies. Santa will be sliding down my 

vertical before I know where I am and that 
will be another year of Amateur radio gone. 

Even the r.f. coming from the 'JDG rig has grey hair. 
Anyway, a very merry Christmas to all slaves of the 
ether, and to the c.w. stalwarts vy mx es hp cu on 
14MHz OMs. 

Don't forget to listen in on the many Christmas 
morning nets. Almost every local gathering will be 
at it with favourite bands 1.8MHz and 144MHz. 

One or two people have complained about 14MHz 
getting temperamental. It certainly closes down 
earlier and by about 2200hr seems to be almost dead. 
On the other hand some compensation has been 
afforded by 28MHz, which has suddenly sprung to 
life with a very good assortment of DX. This latter 
band has been kind to signals from Africa and from 
S. America and it has been common this past month 
on ten metres to hear S9 signals from EL, OD, ZE, 
ZS and PY. 

Letter of the month award goes to Chris Williams 
(Birmingham). On two metres Chris uses a Wien 
"Flight 4" transistor radio which is fed into a Sony 
tape recorder for a "little gain ". The antenna is a 
telescopic one attached to the set and in order to 
get the full benefit Chris sits in a swivel chair and 
rotates himself until a CQ is heard. Think, if a mobile 
drove round the house -he'd screw himself into the 
floor! On 21 and 28MHz Chris uses an EA12! 

Squeaks of delight this month from Alan Newman, 
G8CXC (Portsmouth), who claims that after good 
weather followed by fog there came a lift in con- 
ditions on 144MHz. From the description it must 
have been just like 21MHz after TV hours in the 
summer. Most of the signals were 5 and 9, and Alan 
worked (not just heard) the following: F1BAP, 
F3DF, F3XY, PAOJHM, PAOWLY, PAOJR, PAOPOP, 
PAOPCR, ON4TQ, ON5RE, OZ6OL, DJ7CL, DM2CNK 
/P. Equipment was a HW17A transceiver and a 14- 
element parabeam at 21ft. 

All the way down on 28MHz happenings were 
located by Crispin Henderson. Gear includes a B40 
and 120ft. longwire -cum- inverted V. Crispin notes 
that no stations on ten metres were W's but goes 
on to report evidence of: CR6CA (c.w.), EL2BA, 
OD5CS, PY7BFC, ZE1BP, ZE6JL, ZS3CJ, ZS6U, 
5B4IS, 9G1DY, 9J2LL (all s.s.b.), LU6DRB, PYSUI. 

H. Thayer writes to say that it has been 33 years 
since he last sent a s.w. log. His CR70A winkled out 
CR3ND, CR6IY, CT2BB, EA5FQ, EA8GS, EL2CB, 
EL5CJ, HS1ABU, IE9SEZ, MP4TDA, OD5BA, 
PYIDLH, PY4ABH, PY7AR, PY8LI, TU2CW, VQ9R, 
VS6DO, WA2BVU /4X4, ZE6JL, 4Z4GV, 9H1BW, 
9Q5GE, all on 21MHz. Thanks for the log OM, see 
you again in another 33 years? 

"How a bloke can sit at a mike blowing into it all 
evening I can't understand," says Stefan Kaye 
(Witney). I agree, it seems that some licensed LIDS 
have never heard of a screened dummy load, alas. 
Stefan reports 7MHz sigs from: VK3AZ, VK3HW and 
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VK3ZL. A quick flit up to twenty was rewarded 
with: TU2DB, VK2AGN, VK2ATB, VK2FZ, VK4CZ, 
VK9BN, ZL3JO, 5W1AU, 6Y5LA, 6Y5SR, 9Y4PL. 
Even 28MHz relented and parted with r.f. noises 
from: LU6DRB, ZP5AQ, 9J2GT, 9X5VA. All these 
received on an unmentioned receiver with an 
unreferred -to antenna -fantastic, just his bare ear - 
holes, how does he do it? 

It's not too difficult to hear ZLs early Sunday 
mornings around 3.8MHz confides David Lawley 
(Gravesend). David had a go in the Cray Valley 
s.w.l. contest and managed to score 1147 points. 
(Remember your ears need a 3,000 service after each 
500 points OM.) Life on 14MHz can be good if you 
have David's CR7OA with a 75ft. inverted L. All 
sorts of goodies come wafting in to titivate the little 
lug'oles, such as: CN8CG, CP6EL, CT1QA, CT2BB, 
CX2AL, EA8GZ, HP1WM, ISOAWP, JY9DK, 
KZ5JF, MP4BJG, PY1CLI, VA2UN (special events 
station in Montreal), VE7DG, VK2AHH. VK3AD, 
VK4KS, VK5ES, VK6HE, VK7PR, W5RR, XEIIIJ, 
YV4WT, ZL3ABC, ZL3RB, 3V8AF, 4X4AH, 4Z4HF, 
5B4IS, 5H3LV, 5Z4KL, 6Y5GB, 7Z3AB, 9H1BG, 
9X5AA. 

Paul Newman claims that a few early morning 
sessions gave interesting results. (All they give me 
is bags under the eyes!) Paul's Aylesbury -based 
BC348R and 80ft. end -fed managed to bag these on 
14MHz: FG7XT, HR2RCH, KC4USU, VK2OQ, 
VK3BW, ZL3LY, ZL4NH, 3A2EE. Other points from 
Paul include winding down the i.f. and r.f. 
gains on 7MHz, works wonders against cross 
modulation from BC stations. On 3.5MHz, listen for 
G3YYD or G3PCG evenings around 3.78MHz. 
Apparently these two stations have been heard bag- 
ging some tasty DX. 

The Modular Three which was featured in 
Practical Wireless is now featuring as the station 
receiver for 14- year -old David Keen (High Wycombe). 
Connected to a 100ft. end -fed via an a.t.u., it told 
stores of the following on 14MHz: CT1OW, EA5FQ, 
EA8HA, KL7GFU, LX1BJ, M1B, PY2PA, PZ1DR, 
SVOWJJ, VE1YW, VK3AM, VK3DD, VK4LT, 
ZB2CC, ZL2AC, 4U1ITU. 

Lots of activity at Stevenage, where Arthur Grisley 
is busy working on the P.W. Communications 
Receiver (March -April, 1970). Arthur's CR7OA is 
doing sterling service at present pulling in such items 
as: VE1DF, K4RD and W2TXA on 3.5MHz. On 
14MHz, the log reads: CT1DA, CT2BB, EA3VC, 
EA6BM /M, EA7DJ, EA8MA, JX1AK, JY1, KP4CL, 
PY7BC1, VE1MSA, VE2WK, VK2UN, VK3AM, 
VK3GS, VK4XN, W2MDQ /MM, W30B /P /KV4, 
ZE4JW, ZL3FO, 3A2CP, 4S7PB, 4X4AE, 5Z4KZ, 
9H1BG, 9K2YG, 9Q5MG. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Cross Way, Harpenden, Herts. 



R.C.S. PORTABLE PLAYER CABINET 

Ili 
Really smart appearance with space for R.C.S. Amplifiers 
and most modern autochangers. Size 18 x 15 x Sin. 
Chrome fittings. Carrying handle. Two -tone £4 Post 
rexine covered. Red /Grey or Mottled Blue 25p. 
and Grey or Wood Grain effect. 

BSR C.I09 SUPERSLIM 
STEREO AND MONO 

,t 

Plays 12', 10- or r records. a 

Auto or Manual. A high 
quality unit backed by BSR \/ 
reliability with 12 months' 
guarantee. AC 200/250v. 
Size 131 x 11(in. 
Above motor board 31in. 
below motor board 21in. 
with STEREO and MONO XTAL £7,75 25 t 
GARRARD SINGLE PLAY TA MK II Ideal El 0 
Discotheque or Hi Fi. Stereo /Mono 

GARRARD PLAYERS with Sonotone PTA Cartridges, 
Mk III. £18. 

Stereo Diamond and Mono Sapphire. SP2S Mk II £15 

Model 8500 Stereo and Mono Autochanger £14. Post 25p. 

RCS DE -LUXE 3 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. 
Response 50- 12.000 cps. Sensitivity 200mV. Post 25p. 

R.C.S. TEAKWOOD BASE. Ready cut out £2,75 'ir mounting (State player make and model) 

R.C.S. PLASTIC COVERS FOR ABOVE BASE. £2.75 
Durable tinted plastic, attractive appearance. 

EMI PICK -UP ARM with mono xtal and stylus £1,25. 
HI -FI PICK -UP CARTRIDGES. Diamond Stereo /Mono. 
9TA 1250; GP94 £2 50; GP93 £2 00; Mono GP91 £1,50; 
GCB £125: ACOS L.P. only 50p. 

AM- FM/VHF GANG 
Super quality small size 11 r 11 x 

l'in., plus spindle 11, lin. 065 + 
385 pP with 25 + 25 pF. British 
made. Geared slow motion drive 
6:1. Plastic dust cover. (IBA tapped 

leant flxtog. SOP Post Free 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial .. 65p Spare Cores ..... .. 3p 

Osc. P50 /1AC 30p Driver Trans. LFDT4 . 50p 

I.F. P50 /2CC 470 kc /s. 33p Printed Circuit, PCA1 . 50p 

3rd I.F. P50/3CC 33p J.B. Tuning Gang 85p 
P51 /I or P51 /2 33p Weyrad Booklet 10p 

P50 /3V 33P OPTI 55p 

Mollard Ferrite Rod 8 x :in. 20p, 6 x }in. 25p. 

VOLUME CONTROLS 80Ghm Coax 4p. yd. 

Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL -AIR SPACED 
LIN. LIS 15p. D.P. 25p. 40 yd. 01 40; 60 yd. E2. 
STEREO LIS 55p. D.P. 75p. FRINGE LOW LOSS 

1 Op yd. Edge 5K. S.P. Transistor 25p Ideal 625 and colour. 

WIRE -WOUND 3 -WATT POTS. WIRE- WOUND3 -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 101/ to 30 K.. 25, LONG SPINDLE 400 Carbon 30 K to 2 meg. P 10 OHMS to 100 K. 

VEROBOARD 015 MATRIX 
21 x Sin. 280.20 x Stun. 17p. 31 x 3110.26p. 31 x Sin. 30P. 

EDGE CONNECTORS 16 way 25p; 24 way 380. 
PINS 38 per packet Sip. FACE CUTTERS 38p. 

S.R.B.P. Board 0-15 MATRIX 21in. wide 3p per lin., 
31ín. wide 4p per 1 in.; 5in. side 5p per lin. (up to 17in.). 
S.R.B.P. undrilled ,1 in, Board 10 x Sin. 150. 

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 7 x 4in. 
45p: 9 x -lin. 60p; 11 x 7in. 70p; 13 x Bin. 90p; 14 x hlin. 
95p; 15 x 14in. 99p; 11 x 3ín. 50p. 
ALUMINIUM PANELS 18 a.w.g. 8 x 4in. Sp; 8 x Bin. 15p: 
19 x lin. 16p; 10 x 7in. 19p; 12 x 5in. 20p; 12 x Sin. 28p; 
16 x Bin. 28p; 14 x Sin. 34p; 12 x 12ín 40p. 

11 inch DIAMETER WAVE -CHANGE SWITCHES 25p. 
2 p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 25p each. 1 p. 12 -way. 
or 4 p. 2-way, or 4 p. 3-way 25p. 
1 inch DIAMETER Wavecbange "MAIM'S" 1 p. 12 -way, 
2 p. 8 -way, 3 p. 4 -way, 4 p. 3 -way, 6 p. 2 -way, 1 water 60p, 
2 wafer 90p. Extra wafers up to six 30p each. 
TOGGLE SWITCHES, sp. 14p: dp. 18p; dp. dt. 23p. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER 

' 200 /250 
v. A.C. 
Leaflet 
S.A.E. 

£2.35 
Post 15p 

Minimum Post and Packing 15p RETURN OF POST DESPATCH. HI -FI STOCKISTS. CUSTOMERS FREE CAR PARK. CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 333p7nWHITEHORSEaROAD 
,atCROgYDON 

List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 50, 68, 159 pass door. S.R. Stn. Selhurst. Tel. 01- 684 -1665 

R.C.S. STABALISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 2001240v. AC. Output voltages available 6 or 9 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 

PLEASE STATE VOLTAGE REQUIRED. £2 LOST 
Details S.A.E. FREe. 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar. Can be used with 
Battery 9 12v or H.T. line 200 300v D.C. operation. 
Size 11" x 1;' x 1'. Response 25 c.o.s. to 25 Kc s. 28db gain. 
For use with valve or transistor equipment. 
Full instructions supplied. 
Brand new. Guaranteed. Detail, S.A.E. 90p io; 
NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V .. 142 250/25V .. 14p 18 18 /500V .. S5p 

4/350V . 14p 500/25V .. 20p 50/ 50/350V - 35p 
8/450V .. 14p 1000ß5V.. 35p 60- 100 /350V.. 58p 
16/450V lbp 1000: 50V . 47p 32 32/250V .. 18p 

32/450V 200 8 8/450V 18p 32 32/450V .. 33p 

25/25V lop 8 16/450V 20p ! 350 -- 50,325V 50V 

50 /50V . 10p 16+101450V 25p 32 +32 (-32/350V 430 
100/25V 10p 1321- 32/350V 25p 100 F50- i- 50/350V48p 
SUB -MIN. ELECTROLYTICS. 1, 2, 4. 5, 8, 16, 25. 30, 50, 100. 
200m5' 15V 10p; 500, 1000mF 12V 18p; 2000mF 25V 42p. 
CERAMIC 1pF to 0.01 mF, 9p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V -G1 4p, 0 5 13p; lmF 15p; 2mF 150V 15p. 
500V -0001 to 0.05 9p ; 0 -1 Sp Oß5 8p ; 047 25p. 
SILVER MICA. Close tolerance 1 " 2ß -500pF Sp: 500 -2.200 
pF 10p; 2,700- 5,600pF 20p; 8.800pF -0 01. mtd 30v; each. 
TWIN GANG. "0 -0" 2080 176pF, 65p; Slow motion drive 
385; -385 with 25- 25pF, 50p 500pF slow motion. standard 
45p ; small 3 -gang 600PF £1'80. 
SHORT WAVE SINGLE. 10pF 30p: 25pF 550 SOpF 551, 
CHROME TELESCOPIC AERIAL. swivel base, 23in. 20p. 
TUNING. Solid dielectric. 100pF. SOOpF, 35p each. 
TRIMMERS. Compression 30, 50. 70pF, 5p; 100pF, 150pF, 
Sp; 250pF, 10p; 800pF, 10p; 750pF 10v; 1250pF 10P. 
SILICON REC. 40- LUCAS 2DS500 Bridge 70V 5 amp £1 

RECTIFIERS CONTACT COOLED 1 wave 60mA 38p:. 
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p. 
EX- GOVERNMENT RECTIFIERS 250v, 200mA. 30p. 
NEON PANEL INDICATORS 250V AC /DC Red or Amber 20p 
RESISTORS, í w.. / w., 20 ",, 1p; 2 w. 5p 100 to 10M. 
HIGH STABILITY. 1 w. 2"0 10 ohms to 1 meg.. lop. 
Ditto 5 ",. 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 

PHILIPS TRANSISTOR FM STEREO 
MULTIPLEX DECODER. 

s t As used in LEAK ougblin 
Tuner. Brand NewTr. Pre 

e 

- 
aligned with 9 semi- conduc- 
tors. 24v. DC at 6mA. Com- 
plete with circuit and con- 
nection details. EA l'OUT 
11 x 2 x 1 in. ERE 1: 

MAINS TRANSFORMERS Á25p each 

250 -0 -250 80 mA. 8.3 v. 4 amp. £140 
250 -0 -2b0 80 mA. 8.3 v. 3.5 a. O.3 v. 1 a. or 5 v. 2 a £2.00 
350 -0 -350 80 mA. 6'3 v. 3,5 a. 8 3 v. I a. or 5 v. 2 a £2.00 
300 -0 -300 v. 120 mA., 8 3 v. 4 a. C.T.; 8.3 v. 2 a. £250 
MINIATURE 200 v. 20mA., 63 v. 1 a. 21 x 21 x 2in. 75p 
MIDGET 220 v. 45 mA., 6'3 v. 2 a. 21 x 24 x Sin. 90p 
P.E. AURORA TRANS. 12 + 12v., 500mA £1 50 

MINIMAINS 20v, 100mA. 11 x 1; x lain 50p 
HEATER TRANS. 8.3v. 3 a. 60p 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 8 3 v. 11 amp 80p 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at 2 amp. 3, 4. 5. 8, 8, 9. 10, 12, 15, 18, 24 and 30 v. £200 
1 amp.. 6, 8, 10, 12, 16, 18, SO, 24, 30, 38, 40, 48, 80, £2 00 
2 amp. 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48. 80. £3.00 
AUTO TRANSFORMERS 115v. to 230v. or 230v. to 115v. 
Input /Output. 150w. £2 00; 500w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., II amp.. £1.20; 2 amp £1.50; 4 amp. £2.00. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12 v. outputs, 14 amp. 40p: 2 amp. 55p; 4 amp. 85p. 

All transformers Postage 25p extra. 

E.M I. 13.1, 8in. 
LOUDSPEAKERS 
With twin tweeters 
and crossover, 10 watt. 
State 3 or 8 or 15 ohm. 
(As illustrated) Post 15p 

£4 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45 -80 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 15p 

£2.25 
Recommended Teak Cabinet 1r 
Size 18 x 10 x 9in. Post 25p L7 

IOW MINI -MODULE £3.25 
LOUDSPEAKER KIT Post 25P 
Triple speaker system combining on ready cut baffle. 
i in. chipboard 15 in. x 81 in. Separale Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. 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 16 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
18 x 10 x Sin. Modern design with £5 Post 25P fluted wood Iront. Highly recommended. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER I 2in. MAJOR f9 
30- 14,500 c.p.s., I2in. 
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 40 c.p.s. Rated 
20 watts. Voice coils 
3 or 8 or 15 ohms. Post Free 

Module kit, 30- 17,000 c.o.s. 
with tweeter, crossover, 
baffle end £ I I.50 instructions. 

BAKER BIG- SOUND" SPEAKERS 
'Group 25' ' Group 35' ' Group 50' 
12 inch E7 12 inch £9 15 inch £ 19 
25 watt 35 watt 50 watt 
3 or8ur15 ohm 3or8 or 15 ohm 8or15 ohm 

TEAK HI -FI SPEAKER CABINETS. Fluted wood front 
For 12io. dia. speaker 20 x 13 x gin. .. £9. Post 25p 
For 13 x Sin. speaker 18 x 10 x Sin. .. £5. Post 26p 
For 10 x bin. speaker 18 x 8 x Bin. . £4. Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide. l5p 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 frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 34 x 
3!( x 2in. deep. Rating 10 watts. 3 ohm 
or 15 ohm models. á I .90 

Post lOp 

Horn Tweeters 2- 10kc /s, 10W 8 ohm or 15 ohm £1.50. 
De Luse Horn Tweeters 2 -18 Kole, 15W, 8 ohm £3. 
TWO -WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p. 
SPECIAL OFFER' 80 ohm, Sun. dia.; 35 ohm, 2in.; Sin 
25 ohm, 2(in. dia.; lin. dia.: 0 x 4in.; 8 x Sin. £ 1 EACH 
15 ohm, 8!(in. dia.; 7 x4in.: 8x5in. TYPE 
8 ohm, 8 x Ola. 3 ohm, 2/ in. Sin. Sin. S x lin. 7 x Ain. 
LOUDSPEAKERS P.M. 3 OHMS. Olin. 51.10; 8 x Sin. 51 '25: 
8 x 21in. 90p; Bin. £1.75: 10 x Bin. £1.90. 
5in. WOOFER 8 watts max. 20- 10,000 cps. 8 or 15 ohm. £1.80. 
ELAC loin. 10W. Twin Cone De Luxe Ceramic. S ohm. £4. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. dia. 4 watt; loin. dia. 5 watt; I2in. dia. 8 watt 
3 or 8 or 15 ohm models £1.95 each. Post 15p. 
OUTPUT TRANS. EL39 etc. 25p: MIKE TRANS. 50:1 25p. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 5 watt push -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. L baker 
200/250v. Separate treble 
and Bass controls. 
Guaranteed Details S.A.E. " 9 

- 

POST FREE 

ALL EAGLE PRODUCTS 
ILLUSTRATED EAGLE CATALOGUE 20p. Post Free. 

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 54-25. 

BARGAIN FM TUNER 88 -108 Mc!s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ I O Walnut Cabinet. Size 7 .. 5 x flinch 

BARGAIN FM TUNER as above less cabinet £7.50 50 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built. with volume control. 9v. £3.50 

COAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE l8p 
OUTLET BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS Sp yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 14p. closed circuit 23p: 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p. 
JACK PLUGS Std. Chrome 15p; 35mm Chrome 14p. DIN 
SOCKETS Chassis 3 -pin IOp; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 6 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 250. 
VALVE HOLDERS. 5p; CERAMIC 8p; CANS Op. 

E.M.I. TAPE MOTORSpost 150. 4 120e. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 0187 x 0.75in. £ I.25 
Size 3; x 21 x 21in. (illustrated). 
BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.p.m. 4 pole 

21 x 2 
Spindle 

x 
x 8/20. Sine 8 

1in. Post 15p 50 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used 
in the standard superhet circuit with slight changes in component values. 

Oscillator Coil P50 /1AC (For 0C45) P50 /1AC (For AF117) 33p 
1st I.F. Transformer . P50 /2CC (For 0C45) P51/1 (For AF117) 36p 
2nd I.F. Transformer P50 /2CC (For 0C45) P51/2 (For AF117) 36p 
3rd I.F. Transformer P50 /3CC (For 0C45) P50 /3V (For AF117) 36p 

Rod Aerial RA2W 72p 
Driver Transformer LFDT4 /1 58p 
Output Transformer OPT1 58p 
Printed Circuit PCA1 58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman ". 

T41/1E 1st I.F. Transformer 39p 
T41/2E 2nd I.F. Transformer 39p 
T41/3T 3rd I.F. Transformer 57p 
T41/3T B.F.O. Coil 57p 

Details of these and our other components are given in an illustrated folder which will be supplied on 
request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

N EW- TO U.K. MARKET 
PARTRIDGE EXPORT EQUIPMENT 

Size: 6" x 2f" x 41" 
Weight: 21b 

AND 
pA rac. 

11 Li"nQN "' Protected by World Patents SPECIAL BARGAIN OFFERS! and Trade Marks 

s 

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

7' 6" (2.28m) long. Wt. 1flb. 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. 

/7 /DG 
2. Lo -z "JOYMATCH" A.T.U. (the world famous one!) £9.50. RQ 3. New "JOYSTICK" V.F.A. in white stove enamel plus FREE T/`Y 

external mounting insulators £8.00. Add 40p p/p or 45p if two items BROPOSrA /RS iEnr En6[AdO 
ordered together. LECT/ONLC Details 3p stamp (not S.A.E.) Phone: (Thanet) 0843 62535 



uractically 

commentary by 
MAX GRUNDIG started in 

an old garage, knocking 
up radios without valves 

that could be sold as kits to or- 
cumvent oppressive regulations. 
Marconi had to squeeze into the 
corner of a shared office, while 
John Logie Baird at one time 
operated in such a clutter in his 
upstairs den that only one person 
at a time could view his flickering 
experiments. 

So Henry feels no sense of 
shame when Mrs. H. sweeps open 
the guest room door and says: 
'I'm afraid you'll have to excuse 
the mess. You see, he works in 
here at times.' 

Before my visitor can get to 
bed I have to remove a year's col- 
lection of half -a -dozen different 
magazines, several boxed and un- 
boxed amplifiers, a partially dis- 
mantled tape recorder and the 
remains of a surplus computer 
panel. 

If he is a restless sleeper, like 
as not he will wake with a 
Heathkit oscilloscope across his 
ankles and a precarious collection 
of tapes tottering above his right 
ear. He will have to do without 
central heating, because I am 
using the corner radiator as the 
base of an experimental loud- 
speaker. If he reaches too far 
when groping for the light -switch, 
he may set bells ringing in the 
loft, where I also work at times, 
and where Mrs Henry can only 

ñTY 
Li flfn4lÌ iÌÿ 

9I11,.11l117"77:41 

Tottering tapes above his ear. 

get at me with an aural summons. 
The Editor of a famous audio 

magazine always has a chuckle 
when he asks me-for the nth 
time -how I work. 'Standing,' says 
Henry, and it is true. I type this 
at waist level as I stand before 
a converted dressing table on 
which the typewriter carrying case 
makes a beautifully echoing 
plinth while the various papers 
and books acting as references are 
strewn around, pinned to the 
mirror, the picture rail and a wire - 
cage wall- support. A Terry lamp 
singes my right ear, and two 
Morphy- Richards hair -dryer stands 
are clipped to the wall to act 
as circuit holders. 

Crazy? Not a bit of it. I only 
know one man who can work in 
a beautifully appointed room, with 
all his files in neat order, his in- 
struments shelved and racked, his 
tools oiled and encased, his leads 
and plugs tidied out of view -and 
he is such an exception that I 
should not need to point his name 
out to you in other pages of this 
(and practically every other radio, 
television and audio) magazine. 

Yet even he has the Achilles 
heel that preserves my sense of 
the risible and excuses at least 
some of my clutter. Recently I 
visited the great man, and while 
Mrs H. chatted woman talk, with 
my injunction to watch the time, 
as we had a further appointment, 
we menfolk adjourned to the 
workroom to indulge in techni- 
calities. 

Later, much later, I surfaced 
from the innards of a massive 
Continental colour -TV and realised 
that I was going to be late. I 
rushed back to the lounge and 
began to complain. 'But look,' said 
Mrs. Henry, all innocence, 'It's 
only three o'clock.' 

So it was-by the great man's 
electric timepiece, hanging on the 
sea -facing wall. Then he had to 
admit, shamefacedly, that since 
he had repaired it last, the darned 
thing occasionally ran backwards. 

There were a few gibes about 
doing the roast in the fridge', 

No. 86 

The 
Cobbler's 

Shoes 

"It's only three o'clock." 

but beneath them Henry sensed 
that exonerating feeling that 
could be summed up in the great 
man's phrase: 'I'll do it when 
I get time!' 

Things Henry has to do when he 
can find the time include making 
that temporary aerial joint per- 
manent, wiring in a loudspeaker 
line with - ultimate I u x u r y- 
sockets on the walls, and painting 
one or two of the pieces of test 
gear that still bear legends like 
'McDougall's Prime Madeira 
Cake' and 'Gold Block -2oz'. 

In the world of wireless we 
are used to the occasional lapse. 
Like when wrong components slip 
past final inspection and we tune 
in the police when trying to 
record the Proms. Like when 
beautiful electronic designs are 
spoiled by fine tune knobs that 
can only be held by the prehensile 
digits of an agile baboon. Like 
when plastic cabinets literally 
crack apart and can only be re- 
assembled by glueing. 

But what pleases us most is the 
knowledge that our acknowledged 
peers are as forgetful and hap- 
hazard as we are. 

Henry went to a lecture by one 
of this country's leading ex- 
ponents of semiconductor circuit 
design last week. Breathlessly ex- 
pectant, members of the Royal 
Television Society, the BBC, the 
ITA and the Audio Engineering 
Society sat in serried rows and 
hung upon the pundit's words. 
And what did he do? Lost his 
notes, that's all! 
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INumber 25 National LM370 Audio System Control 

THE LM370 audio system control integrated 
circuit to be examined this month is a recent product of the National Semiconductor (USA) 

group, whose linear circuits have featured in these columns with increasing frequency. Not only should 
this circuit find applications in the audio field, but there are potential uses of interest to the instru- 
mentation and communications enthusiasts also. 

The unit is essentially a development of the LM101 
operational amplifier, so that the comments on op. 
amp. applications made previously in these notes are relevant; the added capabilities of audio auto- 
matic gain control and "squelch" make it particu- 
larly applicable to the amateur transmitter's require- 
ments. 

802 

Circuit 
Fig. 1 displays the equivalent circuit of the 

LM370. Following standard op. amp. practice, it has 
a differential input and a single -ended output con- figuration. The modification to the conventional 
direct -coupled differential system of an op. amp. is introduced with transistors 4 and 5. It will be noticed that these are in parallel with transistors 3 and C. which form part of just such a differential configura- tion, being driven respectively by transistors 13 and 
12, and in turn driving numbers 10 and 11. When there is a low bias level applied to transistors 4 and 5. 

Fig 1 - Equivalent circuit of the LM370. 
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BRAND NEW 
GUARANTEED 

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

RETURN OF POST 

SERVICE 

TRANSISTORS 
20301 20p 2N3404 890) 40310 46p BC212L 13p 68X26 8211) 

2G302 20p 2N3405 45p 40311 860 BCY30 274p 111671.60 821P 

20303 209 2N3414 2212 40312 471p BCYSI 30p B8X61 62111 

20306 4241) 2N3415 221p 40314 874P BCY32 60p B8X76 2210 

2G308 30P 2N3416 87411 40320 4741) BCY33 251' B8X77 2740 
2G309 809 2N3417 871p 40323 8210 BCY34 80p 1181178 2749 

2G371 159 2N3570 S146 40324 474p BCY38 40p BBY10 2719 

20374 20p 2N3572 974p 40326 8741) BCY39 60p BBY1l 274P 

20381 224p 2N3805 2749 40329 802 BCY40 60p B8Y24 169 

2N404 220 2N3608 2712 40344 274p BCY42 169 B6Y25 169 

2N696 209 2N3607 2219 40347 6743 BCY43 169 B8Y26 1749 

2N697 17p 2N3702 119 40348 62ip BCY64 824p BBY27 1749 
2N698 25p 2N3703 109 40360 9243 BCY58 224p B8Y28 1749 

2N706 124p 2N3704 llp 40361. 474p BCY59 2249 118229 1749 

2N705Á 1249 2N3706 lOp 40382 6719 BCY80 071p 1181(32 269 

2N708 16p 2N3706 09p 40370 8219 BCY70 209 B8Y36 26P 

2N709 8210 2N3707 llp 40406 6741) BCY71 259 BBY37 860 

2N718 269 2N3709 07p 40407 40p BCY72 1749 B9Y38 22417 

21/726 80v 2N3709 09p 40408 6242 BCZ10 271P 118Y39 2219 

2N727 80p 2N3710 099 40410 824p BCZ11 424p BSY40 8219 
2N914 1749 2N3711 12p 40467A 671p BD118 1l124 138Y51 3249 

2N916 171p 2N3715 41.25 40468A 33p BD121 66p B8Y62 8240 

2N918 80p 2N3716 51.80 40600 671p 11D123 8249 B8Y53 871p 

2N929 224p 2N3791 E2.06 AC 107 809 B0124 60p B8Y54 409 

2/4930 274p 2N3819 36p AC126 20p BD131 75p 1381156 909 

2511090 E211/ 2N3823 9749 AC127 26P BD132 869 BBY78 474p 

2N1091 2219 2N3854 2719 ACI2P 209 11DY1011471 B8Y79 469 

2111131 261) 2N3854A 274p AC154 224p BDY11 E1624 B8Y82 6E42 

2N1132 25D 2N8855 274p AC176 25p BDY17 11.60 B8Y90 6749 

2N1302 171p 2N3856A 80p AC187 824p BDY18 21.76 138Y95A 1249 
2N1303 1749 2N3856 80p AC188 871v BDY19 41474 B8W41 4240 
2141304 2249 2N3856A 869 ACY17 2749 BDY20E1.124 B9W70 2719 

2111305 224p 2N3838 269 ACYIB 25p BDY38 9749 C111 769 

2N1308 269 2N3858A 809 ACY19 269 BDY60 41.26 0424 2740 
2111307 2641 2173859 274v ACY20 259 BDY61 11.25 C425 659 

2141308 809 2143859A 124p ACY21 25p BDY82 41.00 C426 40P 

2141309 80p 2173860 902 ACY22 20p 185115 259 0428 ß74p 

2N1607 174p 2N3806 01.50 ACY28 203 BF117 474p C744 809 

2N1613 261' 2N3877 40p ACY40 20p BF183 8719 DIM 8711' 

2141631 86p 2N3877 409 ACY41 2514 BF167 18p D16P2 409 

2N1632 80p 2N3900 8740 ACY44 40p BF173 19P D1ßP3 8743 

2N1638 274p 2573900A 40p AD140 521p BF177 80p D18P4 409 

2N1899 E74p 2N3901 9749 AD149 5749 BF178 302 0ET182 309 

2N1671B E1 00 2N3903 86p AD160 8249 BF179 30p OET113 20p 
2N1711 25p 2N8904 8bp AD161 8749 BF180 359 GET114 209 

2N1889 824p 2N3905 8719 AD162 871p BF181 324p OET118 209 

2N1893 8712 2/48906 8749 AF106 4E43 BF184 259 GET119 209 

2172147 824p 2N4050 1749 AF1i4 269. BF185 424p GET120 6249 

2242148 6719 2N4059 lOp A9'115 260 BF194 171p GET873 1249 
2N2160 6749 2N4060 1244 AF1 l6 26p BF195 169 GET880 809 

2N2193 40p 2N4061 1219 AF117 26p BF196 4249 0ET887 209 

2N2193A 4249 2N4082 1240 AF118 624P 119197 4249 GET889 2219 

2N2194A 80p 2/74244 474p AF119 209 BF198 424p 0ET890 2219 

2172217 874p 2N4285 1749 AF124 2240 BF200 621p 0ET896 2249 
2N2218 239 2N4288 1749 AF125 20p BF224 149 0ET897 2249 
2N2219 292 2174287 1719 AF128 209 BF226 19p GET898 2211) 

2N2220 269 2/44288 174p AF127 1749 BF237 239 813400 41.071 

2142221 26p 2N4289 1749 AF139 8748 BF238 23p 5161420 41.124 

2N2222 809 2N4290 1749 AF178 424p BF244 23p 50.9421 41.124 
2142270 4719 2N4291 1749 AF179 724p BFW61 4719 MJ430 41.024 
2142297 809 2144292 1249 AF180 524p 13173[12 2249 MJ440 959 
2N2368 1719 2N4303 4740 API 81 424p BFX13 2240 MJ480 9749 
25/2389 1719 2175027 6249 AF239 4249 BFX29 309 MJ481 41.25 

2N2369A 1749 2576028 5749 AF279 474p BFX30 30p MJ490 21.00 
2N2410 424p 2N6029 4749 AF280 6249 BFX42 871p MJ491 21874 
2572483 2749 2575030 4849 AF211 824p BFX44 374p MJ1800 42.174 
2N2484 8249 2146172 1240 ABY26 26p BFX68 8749 MJE340 8249 
2N2639 22;9 2145174 6249 A8Y27 874p BFX84 209 MJE520 609 

212540 228p 2516175 6243 A81728 274p BFX86 320 MJE521 739 

2172613 869 2516176 463 A8Y29 2740 BFX86 259 MPF102 4249 
2N2614 80p 2N5232A 80p A8Y36 259 BFX87 271p MPF103 8743 
2N2648 524p 2516245 459 A8Y60 25p BFX88 26P MPF104 3749 
2N2606 821P 2N6240 4249 A9Y61 824p BFX89 621P MPF105 8740 

2N2711 25p 2146249 8719 A8Y64 259 BFX93A 70p 110983638 8249 

2172712 259 2N6265 E326 A8Y88 8210 BFY10 8249 NKT00184749 
2142713 2749 2175266 22.76 AU103 El 45 BFY11 424p NKT124 480 
2512714 30p 2N6267 22.824 A8Z21 424p BFY17 221p NKT126 2719 
2N2865 6249 2146305 8749 BC107 lOp BFY18 824p NKT128 2749 
2N2904 309 2176308 40p BC108 10p BFYO 8210 NKT128 271P 

2N2904A 3281) 2N5307 8740 BC109 lOp BFY20 4160 NKT135 2719 

2N2p0 840p 2/46309 62;V BC115 169 BFY24 4 8 459 NKT210 5A 80P 

2N2906 259 2N6310 43.49 BC118A 169 BFY26 23p NKT211 809 

2N2906A 2719 2N5364 2749 BC118 10p BFY26 20p NKT212 809 

2N2907 809 2N5366 2713 B0121 20p BFY29 60p NKT213 80P 

2572923 16p 2/45356 8240 BC122 209 BFY30 509 NKT214 2249 

2142924 169 2N5365 4719 B0126 20p BFY41 50p NKT213 2219 
2142925 159 2175388 3219 BC126 809 BFY43 624p NKT216 874P 

2872926 2N5367 6749 BC140 374p BFY60 239 NKT217 4241; 

Gran 14p 2/45457 874p BC147 109 BFY61 20p NKT219 809 

Yellow 124p 28005 76p BC148 10p BFY62 28p NKT223 2749 
Orange 1211' 28020 22.00 BC149 129 BFY63 171p NKT224 26P 

2573011 809 28102 509 257162 174p BFY66A 6743 NKT223 2249 
2173014 8219 28103 259 BC157 209 BFY76 30p NKT229 809 

2173053 18p 28104 269 BC168 llp BFY76 421p NKT237 862 

2N8054 46p 28601 824p BC169 129 BFY77 6749 NKT238 269 

2N30156 62p 28682 35p BC180 624p BFY90 670 NKT240 2749 
2N3133 80P 28503 E749 BC167 Up BFW68 E749 NKT241 8713 
2N3134 80p 2N83 409 BC108B 109 BFW69 269 NKT242 20p 
2N3136 26p 324128 70p 2C188C llp BFW60 23p NKT243 6849 
2N3138 269 351140 7743 BC169B Up BPX25 ¿1.86 NKT244 174p 
2N3390 26p 394141 7849 BC169C 129 BPX29 ¿1.80 NKT246 20P 

2943391 209 394142 663 BC170 1849 BPY10 ¿196 24KT281 2E06 

2248391A 800 2N143 874p BC171 16p BRY89 874p NKT262 SOP 

2943392 174p 394162 8749 200172 16p 88X19 1749 NKT264 209 

2113393 15D R.C.A. 6249 BC176 824p 138X20 174p NKT271 80P 
NKT272 209 2N3394 159 40050 NM BC182 109 B8X21 

2943402 2213 40261 6843 BC189 09p B8X26 4p NKT274 600 
2943403 2S4P 40309 IMP BC184 llp BBX27 475p NKT276 203 

Post & Packing 12p per order. Europe 2Sp. Commonweitth (Air) 69p (MIN.) 
Matching charge (audio transistors only) 1213 extra per pair. 

Prices subject to alteration without prior notice. 

NIiT281 8710 
NKT401 8749 
NKT402 909 
NKT403 763 
NKT404 82411 
NKT405 75p 
NKT406 6243 
NKT451 8849 
NKT452 62417 
NKT453 474p 
NKT603F824p 
NKT813F 8219 
NKT874F 309 
NKT677F 80p 
NKT713 25p 
NKT78l SOp 
NKT10419 809 
NKT10439 

871p 
NKT10b19 

8241) 
N K T20329 

474p 
NKT20339 

3749 
N KT80111 

7749 
NKT80112 

9749 
NKT80113 

11.12 
NKT80211 

9219 
NKT88212 

9249 
NKT88213 

924p 
NKT80214 

9240 
NKT80'215 

9279 
N KT8021 n 

924p 
0020 ^5p 
0022 SOp 
0023 609 
0(.`24 609 
0025 50p 
0026 274D 
0028 8249 
0029 62{p 
0C35 50p 
0036 6210 
0041 224p 
0042 25p 
0044 20p 
0048 1249 
0046 15p 
OC70 15p 
0071 121p 
0072 124p 
0074 321D 
0075 221p 
0076 221p 
0077 30p 
OC81 20p 
00811) 221p 
0083 25p 
0084 2bp 
00139 8E1D 
00140 321p 
00170 30p 
00171 300 
00200 40p 
00201 60p 
00202 75p 
00203 424p 
00204 424P 
00205 909 
OC207 76D 
OCP71 421p 
ORP12 621p 
ORP61 609 
P348A 2219 
TI834 824p 
TI843 27p 
TI844 10p 
TI843 lOp 
TI846 llp 
TI647 11p 
TI848 124p 
TI849 12111 
TI850 171p 
TI851 124p 
TI852 121p 
T1863 22{p 
TI860 224p 
TI861 269 
TI862 2749 
TIP29A 60p 
TIP30A 803 
TIP31A nip 
TIP32A 769 
TIP33A 

1.0249 
TIP34A 68-96 
TIPSbA 68.90 
TIP98A *AB 

8947400 
9147401 
8947401 
8^17403 
8947403 
8947406 
8N7407 
8947408 
8947409 
8947410 
8947411 
8947412 
8N7413 
8947420 
8N7423 
8947427 
8947428 
8947430 
8947432 

TTL. LOGIC I.C. NEW PRICES 
1 11 12 -24 1 -11 12 -24 1 -11 12 -24 

EP Sp Sp Sp !p Sp 

0 80 018 8N7433 0 80 0 75 8947472 0 32 0 30 

020 018 8947437 084 006 8N7473 043 041 
O 20 018 8947438 0 64 0 60 8947474 0 48 0 41 

0'20 018 8147440 028 021 8947475 046 044 
0.20 0.18 8N7441AN 0.87 088 8947476 0 45 044 
080 075 8N7442 085 081 8947480 070 086 
0 20 0 18 8177443 288 2 70 6N7481 1 90 1 58 
020 018 8947444 288 270 8N7482 0.87 082 
020 0.18 8947445 250 240 8947483 087 082 
020 018 8947448 100 096 8947484 2.00 186 
0.28 021 8947447 100 095 8947485 862 540 
048 098 8947448 100 096 8947486 088 030 
040 088 8947449 100 095 8947490 0.87 084 
0.20 018 8947450 0.20 0.18 8577491AN 121 1 10 

061 047 8N7451 020 018 8N7492 087 0.84 
0.48 0.46 8947453 020 0.18 8947493 0.87 0.84 
0.80 0.76 8147454 0.20 0.18 8577494 0.87 0.84 
0.23 0-1b 8947480 0.20 0.18 8947495 0.87 0.89 

048 0.42 8947470 0.90 0.88 8947498 087 0.84 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead 8p each 
Values: (µF /V): 064/84: 1)40: 18/26: 25116; 26/64; 4/10; 4/40; 6/84; 
6-4/84; 8-4/25; 8/40: 10 /16; 10/84; 125/25; 16/40; 20/16; 20/64; 26164: 

0116; 80/26: 00/8.492125/10; /126/16; 200/8-4; 200/10; S2Ó/8.4 
80/26; 

SILICON RECTIFIERS 
PIA 51) 100 100 400 200 

1:1 100 1249 1ßp lep 174, 
3 
6A 

1-- - 
269 B30 D 0pp 3243 

10A -- 524p 5719 860 7749 
17.4 -- 574p 8209 770 909 
35A - 80p 909 E1 .00 E12ß 
1 amp and 8 amp are plastic encapsulation. 

800 
19p 

869 

ñtp 
¿1160 

1000 
200 

974p 
¿1.20 
12.50 

1200 

61.65 
61.674 

IN34A 
IN914 
IN918 
IN4007 
I844 
18113 
18120 
18121 
I8130 
I8131 
I8132 
1890 
18922 
18923 
I8940 

lOp 

07}p 
221 
10Dp 
159 
16p 
174p 
124p 
184P 

0743 
07 
07}p 
0743 

DIODES & RECTIFIERS 
AA119 lOP 
AA129 109 
AAZ13 lOp 
AAZl6 1213 
AAZ17 1219 
BA100 16p 
BA102 SNP 
BA110 8219 
BA114 2219 
BA115 071p 
BA141 80417 
BA142 82{p 
BA144 124p 
BA146 209 
BA164 1040 
BAXI3 124p 

BAX16 
BAY18 
BAY31 
BAY38 
BYI00 
BY103 
BY122 
BY124 
BY126 
BY127 
BY184 
BYX1O 
BYZIO 
BYZ11 
BYZ12 
BYZ13 

184P 
1719 
074p 

i74D 
1p 

42270 
16p 

17;9 
674p 
2249 
369 
3249 
>IDP 
260 

FBT3/4 224p 
0.15 17i9 
OAtO 224p 
OA9 lOp 
0A47 071p 
0A70 0749 
0A73 lOp 
0A79 09p 
OA81 074p 
0865 071p 
0A90 071p 
GA91 074p 
0A96 0749 
OA200 10P 
OA202 lOp 
TIV307 ß0p 

8C361) 
803613 
8040D 
8C41D 
80461) 
8C46D 
805011 

TRIACS 
¿124 8031D 
1 00 40430 
¿1.60 40488 
41.20 40528 
51.864 40430 
111.424 40432 
¿2.06 40512 

4195 
97íp 

724p 
4180 
1.874 
1146 

BRIDGE RECTIFIERS 
A. PIV 
1 100 474p 
1.4 140 6249 
2 50 66v 
2 200 703 
2 400 80p 

A. PIV 
4 50 
4 100 
4 400 
6 50 
6 200 
4 400 

70p 
969 

6240 
874p 

12.124 

THYRISTORS (SCR) 
PIV 60 100 200 300 400 
IA PAp 2740 8749 40p 4749 
4A 4749 66p 574p - 7740 
6A - 550 869 - 809 
7A - 8749 9249 -11.1210 
TIC47 0.6 amp. 200 P1 V 66p. 
Also 12 amp. 100 PIV 763 
2943526 at 11.1249 
VEROBOARD 

0.15 0.1 
Malls /laths 

21 X 20p 
24 x nß á1p3 61 243 
31 x 3211 210 24p 
31 x 31n 2749 070 
6 x 17tH (Plain) 863 - 
Vero Pine (Bag of 36) 200 
Vero Cutter 469 
Pin Insertion Toole (1 and -lb 

matrix) at 56p. 

HEAT SINKS 
4.8 x 4 x lin Finned for Two 
TO-3 Trans., 4749. 44 x 2 x lin 
Finned, for One TO-3 Trans., 
8E13. For 80.1. 24P. For TO-S. 
61) Finned. For TO-18, 63 
Firmed. 

RESISTORS 
Carbon 141m 
} watt 5 %, 1p 
} watt 6 %. l4p. 
} watt 6 %. 23. 
Iw2 %M/04p. 
1 watt 10 %, 84p. }W A 4W 
2 watt 10 %. 0p. 

}W, 1W 1 2W 
E24 Serles. 

E12 Berces. 

MULLARD C280 M /FOIL 
CAPACITORS 
0.0), 0.022, 0.033, 0047 8p each 
0.068, 040 .. .. 49 each 
0.16, 622, 0.33 .. .. Sp each 
0.47 .. .. .. 9p 
0.68 .. .. .. lip 
1µF .. .. .. 

19 4 16µF .. .. .. 

WIRE-WOUND RESISTORS 
2.5 watt 6% (up to 270 ohms 

only). 749 
5 watts 3% (up to 8.2kO only), 109 
10 watt 6% (up to 2560 only). 

12áp 

POTENTIOMETERS 
Carbon: 
Log. and Lin., lem switch. 18p. 
Log. and Lln., with switch, 16p. 
Wire -wound Pote (3W), 38p. 
Twin Gauged Stereo Pots, Log. 
and Lin.. 40p. 

PRESETS (CARBON) 
61 Watt Sp VERTICAL 
62 Watt 113 OR 
03 Watt 713 HORIZONTAL 

THERMISTORS 
2053 (ETC) 1ß7I Y63706 87 }D 
K161 (1k) 124p VA1077 900 
?dullard Tbermlutore also In 
stock. Please enquire. 

Tel. 01 -452 0161/2/3 A. MARSHALL &SON Send for new Comprehensive Semi- 
9-41.w 

101.- -nl, 
conductor and I.C. list (24 pages). 

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-6A SAT. 
9-1.0 THDES. 
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SPECIAL PURCHASE! 
BRAND NEW FM MULTIPLEX STEREO DECODERS 
Manufactured by PHILIPS. Size 2' x 35' x 
All traoeistor 24v. at 6 mA. Supplied pre- aligned 
with full circuit diagram and connection detiale. 
14 each Post Free 
LEAK MK I TRANSCRIPTION PICK -UP ARMS 
Using the world famous gimbal pivot system. 
Complete but less pick up head. 5240 P. & P. 20p 
INPUT MATCHING TRANSFORMER 
Beautifully made in heavy Mu -metal cylindrical 
case for minimum hum pick -up. Size 15' high Xlt' die. Ratio 150: 1 approx. Especially suitable for matching dynamic or ribbon mikes or pick up from 
low to high impedance or vice vema. 76p each 
Post Free 
BLACK ANODISED 16s. ALUMINIUM HEAT SINKS For T03, complete with mica's & bushes. Size 21' x 3' approx. 25p pair P. & P. 5p. 

HARVERSON IC 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 first -clads Hi -Fi Stereo Amplifier Kit. Uses 1 rancietore including Silicon Transistors in the (fret Ov tagen on each channel resulting in even lower noise evel with improved sensitivity. Integrated pre-amp with Base, Treble and two Volume Controle. Suitable for use with Ceramic or Crystal cartridges. Output stage for any speakers from 5 to 15 obine. Compact design, all parts supplied including drilled metal work, high quality ready drilled printed circuit board, attractive front panel, knobs, wire, solder, note, bolte -no extras 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.e. per channel into 5 ohms. Frequency response ±3dB 12- 30,000 Hz Sensitivity: better than 80mV into 1M O. Full power bandwidth: 
±3dB 12- 15,000 Hz. Base boost approx. to ±12dB. Treble cut approx. to - 18dB. Negative feedback 18dB over main amp. Power requirements 35v. at 1.0 amp. Overall Size 12.w. x 8-d. z 25Th. 
Fully detailed 7 page construction manual and parts list free with kit or send 18p plus large B.A.E. 
PRICES 
AMPLIFIER KIT . .. 110.60 P. 2 P. 15p POWER PACK KIT .. 23.00 P. 2 P. 90p CABINET .. . 28.00 P. & P. 30p 

(Poet Free if all unite purchased at same time) 
Full after sales service 

Also available ready built and tested 520.50. Poet Free. Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, ludo record decks, etc.) and will then provide mixing and fading facilities for med- ium poutred Hi Ft Discotheque use, etc. 
fi4ECIAL PURCHASE OF MANUFACTURERS SURPLUS; 
All Traneistor 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 /s out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
over range 88- 108Me /s. Brand new 
and pre- aligned. Size 25Th x 15'w 
z 25'd. For 6v 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 £8.25 post free. Connection 
details supplied. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x ±io. FIVE for 50p P. & P. 13p. 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be angled and rotated in any direction. 6 section Lacquered Brae.. Extends from 61n. to 225ín. approx. Maximum diameter tin. 25p each. P. & P. 5p. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. Secondary combinations 0- 5- 10- 15- 20- 25- 30- 35- 40 -60v. half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size Sin. long x 351n. wide x 31n. deep. Price 51-75 P. & P. 30p. 
MAINS TRANSFORMER. For translator power eupplies. Prl. 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 19p. 200 /240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p. Poi. 200/240v. Sec. 10 -0-10 at 2 amp. 51.88. P. & P. SOp. Tapped Primary 200 -220 -240v. Sec. 21.5v. at 500mA. 
Bap. P. & P. 19p. 
4 AMP BATTERY CHARGER TRANSFORMER. Brand new. For 6 or 12v. 240v. Primary. Secondary volts rme off load 10v and 16.5v. Overall size approx. 2r X 25' X 8'. Weight 91óe. Limited number at 5145. P. & P. 95p. 

SPECIAL OFFER ! 
HI -FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most attractive T- gan- Uynair front. Size 165' high z 105' wide z 55' deep. Fitter with B.M.I. Ceramic Magnet 13' z 8' bass unit, two H.F. tweeter unite and crossover. Power handling 10 watts. Available 3 or 8 or 15 ohms impedance. 
OUR PRICE E8.40 Carr. 65p 
Cabinet Available Separately 5.450 Carr 60p Also available in 8 ohms with EMI 13' z 8' base speaker with parasitic tweeter 56.50 Carr. 65p 

LOUDSPEAKER BARGAINS 
Sin. 3 ohm 80p, P. & P. 15p. 7 x 4in. 3 ohm 61.05, P. & P. 20p, 10 X bin. 3 or 15 ohm 6140, P & P. 30p, E.M.I. 8 X Sim 3 ohm with high flux magnet 61.82, P. 2 P. top E.M.I. 135 x 8in. 3 ohm with high flux ceramic magne 19.10 (15 ohm 6245), P. & P. 30p. R.B.I. 13 x 8in. 3, or 15 ohm with two inbuilt tweeters and crossover net work 14-20, P. 2 P. 30p. E.M.I. 13 x 8in, twin cone (parasitic tweeter) 8 ohm 82.25, P. & P. 30p. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms Current production b y well -known British maker. Now with HiSux ceramic ferrobar magnet assembly 15.50. Guitar models: 25w. 18.50, 35w. 18.60. P. 2 P. 38p 
E.M.I. Stin. HEAVY DUTY TWEETERS. Powerful ceramic magnet. Available in 3 or 8 or 15 ohms 93p each. P. & P. 13p. 
121n. "EA" TWIN CONE LOUDSPEAKER. 10 watts peak handling. 3, 8 or 15 ohm 12.20, P. & P. 30p. 35 ohm SPEAKERS 3in. onh 63p P. & P. 13p. 
VYNAIR & REXENE SPEAKERS & CABINE FABRICS app. 69 in. wide. Usually £1.75 yd., our price 75p yd. length. P. & P. 15p (min I yd.) S.A.E. for samples. 

SPEAKER CABINET BARGAIN Beautifully made all wooden construction medium walnut front, gold anodised expanded aluminium grille and dark aides. Approx. size overall 115' high x 5' deep x 135' wide at base. Baffle cut out for 8' speaker. Could accom- modate amplifier or radio together with speaker. FEW LEFT ONLY 11.38. Post Free. 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable Bexifoam ear- muffs. Wired and fitted with standard etereo tin jack plug. Frequency response 30- 15.000Hz. Matching impedance 8 -16 ohms. Easily converted for Mono. PRICE 1246, P. & P. 15p 
SINGLE HEADPHONE. With aluminium headband. Approx. 200 ohm, 251, P. A P. 8p 
CRYSTAL MIKES. High Imp. for desk or hand use. High sensitivity, 93p, P. & P. 8p 
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR PRICE 11.05, P. & P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and ealtable for use with valve or transistor equipment. 9.18v. battery or from H.T. line 200 /300v. Frequency response 15Hz- 25KHz. Gain 26dB. Solid encap- sulation size 1l' e l5' z t' Brand new complete with instructions. Price 88p. P. & P. 13p. 

BRAND NEW B.M.I. LIGHTWEIGHT PICK -UP ARM WITH ARM REST. Fitted mono t/o etylue and cartrldg 
for LP /78. ONLY 81, P. & P. 13p. 

QUALITY RECORD PLAYER AMPLIFIER MK H 
A top quality record player amplifier employing heavy duty double wound mains transformer, ECC83, RL84, and rectifier. Separate Baas, Treble and Volume controls. Complete with output transformer matched for 3 ohm speaker. Size lin. wide x lin. deep x 61n. high. Ready built and tented. PRICE 68.75 P. & P. 40p 
ALSO AVAILABLE mounted on board with output transformer and speaker ready to fit into cabinet below. PRICE 54.88 P. & P. 50p. 
DELUXE QUALITY PORTABLE R/P CABINET MH IL Uncut motor board size 14/ X 121n. clearance 2fo. below, 
55in. above. Will take above amplifier and any B.S.R. or GARRARD changer or Single Player (except AT60 and SP26). Size 18 X 15 X 84n. PRICE 64.76, P. & P. 50p. 

10/14 WATT 

A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push-pull. 
Super reproduction 
of both muslo and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to match 9-15 CI epeaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve lase -up 2 E1.84s, ECC83, 
EPOS and EZ80 rectifier. Simple instruction booklet 
19p (Free with parte). All parts sold separately. ONLY 
17.97 P. 2 P. 55p. Also available ready built and tested 
complete with std. input sockets, 19.97. P. & P. 55p. 

I AMPLIFIER KIT 

Open 9 -3.30 Monday to 
Saturday 

FANTASTIC 'POLY PLANAR' WAFER -TYPE, 
WIDE RANGE ELECTRO- DYNAMIC SPEAKER 
Size only 115' x 14 y' x 1*' deep. Weight only 
19 sne. Can replace cone speakers in any application 
and is particularly useful for those with limited 
space. Extremely rugged and shockproof. Operating temperature -20°F to +175 °F. Power handling 
20 watts rme (40 watts peak). Impedance 8 ohm only. Response 90 Bz-20 KHz. Can be mounted on ceilings, walls, doors, under tables, etc. and used with or without baffle. Send B.A.E. for full details. Only 65.75 each. P & P. 25p. 

DE LUXE STEREO AMPLIFIER 
A.C. main 
200 -240 v 
U s i n g 
heavyduty 
fully hois- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
q u a t 
smoothing 
with negli- 
gible gible hum. Valve line D: -2 x ECL88 Triode Pentodes. 1 x EZ80 as rectifier. Two dual potentiometers are provided for bass 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 le 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 size 11.w x 4'd. Overall height including valves 5'. Ready built & tested to a high standard. PRICE 18.92 P. &P. 45p, 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.B.R. C109 /A21 4 -SPEED AUTOCHANGER With latest mono compatible cartridge £8.97 Carr. 50p. With etereo cartridge 17.97 Carr. 50p. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic cover. £5.75 complete P. & P. 50p. 
LATEST GARRARD MODELS. All types available 1026. 2025, SP25, 8000, AT80 etc. B.A.E. for latest Prices I 

PLINTH UNITS cut out for Garrard Models, 1025, 2025. 2000, 3000, 3500 etc. With rigid transparent plastic cover. Special design enables above models to be used with cover in position. Also suitable for housing AT60 and S25. OUR PRICE £6.76 complete. P. & P. 50p. 
LATEST ACOS OP91 /18C mono compatible cartridge with t/o stylus for LP /EP /78. Universal mounting bracket. 61.60 P. & P. 8p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 52.50 P. 2 P. 10p. Also available fitted with twin Diamond T/O stylus for Stereo LP. 83. P. & P. 10p. 
LATEST RONETTE T/0 STEREO /COMPATIBLE CARTRIDGE for EP/LP /Stereo /78. £1.88 P. & P. 10p. LATEST HONESTE T/O MONO COMPATIBLE CART- RIDGE for playing EP /LP /78 mono or etereo records 
on mono equipment. Only 51.60 P. & P. 10p. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for Hl -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, else 75' w. x 4° d. x 4/" h. Incorporates ECC83, 
EL84, EZ80 valve.. Heavy 
duty, double wound mains 
transformer and output trae.- 
former matched for 3 ohm speaker. Separate volume control and now with improved wide range tone controls giving base 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 knobe, valves, etc., wired and tested for only £4.75. P. & P. 95p. 

ESL "FOUR" AMPLIFIER KIT. Similar in appearance to HA34 above but employs entirely different and advanced circuitry. Complete set of parts, etc. £3.98. P. A P. 40p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using double wound fully isolated mains transformer, rectifier and ECL82 triode pentode valve as audio amplifier and power output stage. Impedance 3 ohms. Output approx. 3.5 watts. Volume and tone controle. Chassis sine only lin. wide x lin. deep x Sin. high overall. AC mains 200/240v. Supplied absolutely Brand New completely wired and tested with good quality output transformer. FEW ONLY. 

BARGAIN PRICE 12.75 lop P 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND SUBSTITUTES 
A must for servicemen and home constructors. 
1971 edition including many 1000's of British, 
U.B.A., European and Japanese transistors. 
ONLY 40p Post 5p. 

HARVERSON SURPLUS CO. LTD. (P /ease write c/early) 
Early closing Wed. I p.m. 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 

PLEASE NOTE: P. 
APPLY 

P. 
CO QUOTED P. ON / w minute. from SoutA Wimbts TO U.K. .H. ONLY. P. & P. ON ten Tab. station. SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES OVERSEAS ORDERS CHARGED 
EVERS. 
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they are cut off, and do not influence the perform- 
ance of the differential amplifier system; however, 
with increasing bias they begin to conduct, drawing 
off available emitter current from transistors 3 and 6, 

and shunting the signal through them. 
Eventually, as in the very similar system employed 

in the National LM373 i.f. strip described last month, 
the signal transistors are fully cut off, and the only 

signal passed is a residual leakage. The consequence 
is the availability of the extremely wide gain control 
range of 80dB. This gain control can be secured 
through the application of a variety of signal sources 
to one or other of the gain control inputs, accessible 
at pins 3 or 4 of the 10 -pin TO -5 package. 

Squelch Applications 
A "squelch" feature is a system whereby a signal 

channel is muted until a preset input level is attained, 
whereupon full gain is made available. In audio 
systems it is a useful feature in a noisy environment; 
a public address system fitted with squelch, for 
example, will not respond to background crowd 
noises, but immediately the microphone is exposed 
to clear speech the channel opens fully. It also is 

commonly employed in ransceiver operation, with 
the loudspeaker muted until a transmitted signal is 

detected. 

10 

Dynamic 
microphone 
1- 5mVout 

LM 370 Out 

5 

Squelch 1k 
threshold 

1.5k 
33k 

Time - 50 
tonst 

200n t Sho t to ground 
to defeat hysteresis) 

+12V 

100k 
Charging 
resistor 

Fig. 2. Circuit using the LM370 in a pre -amplifier to provide squelch 
with 'hysteresis'. 

A further refinement is possible, in which a relay 
is energised synchronously with the squelch feature; 
such a relay can operate a tape transport mechanism 
or transmit /receive changeover, so effecting the 
function of a voice operated switch. Finally, the 
LM370 squelch is designed with "hysteresis," that 
is, that whereas the feature operates immediately 
the input signal rises above the preset threshold, 
the cut -off is slightly delayed; this prevents cut -off 

and holds the channel open between syllables and 
words in speech, or transient gaps in other forms 
of signal. 

The squelch effect is initiated through transistors 
20, 36 and 21 acting as a signal level detector and 
overriding the automatic gain control through one 
or other of the control inputs. In the quiescent state, 
transistor 20 is saturated; an input signal reduces 
the collector current, turning on transistors 36 and 
21, which is a large geometry (and hence high 
current) type. At pin 6 is connected a large capacitor, 
charged through a resistor from the d.c. positive 
line, and this is discharged through the transistor. 

If one of the automatic gain control inputs is 

connected to pin 6, this voltage drop results in the 
availability of the full amplifier gain. On the cessa- 
tion of the input signal, and saturation of transistor 
20, the external capacitor takes some time to charge, 
bringing up the gain control input voltage and 
reducing the amplifier gain by 80db. This contrasts 
with the almost instantaneous discharge of the capa- 
citor at the onset of a signal, and provides the 
hysteresis feature. 

Other Uses 
A few points on the application of the LM370 

are worth noting. The input circuit consists of a 

differential pair of emitter followers, so that the 
input voltage may rise to that of the d.c. supply 
line, while the common mode effect regulates the 
output d.c. level. This is the explanation for the 
rather unusual biasing arrangement shown in the 
application diagrams for use with dynamic micro- 
phones. Also, the output impedance is relatively 
high, so that a number can be joined in a mixer 
arrangement; even more attractive is the combina- 
tion of this feature with the squelch operation 
already discussed, to provide a multiple access public 
address system, in which noise from all inputs is 

adequately suppressed, yet any one is immediately 
effective when required. 

Fig. 3. An a.g.c system using built -in detection, driven by an additional 
op. amplifier. 

The prime function of pin 2 is to smooth the auto- 
matic gain control bias applied to transistors 4 and 5 

when an audio or r.f. signal is applied to the input 
pins 3 and 4, rather than a d.c. bias, to regulate 
gain. It is also possible to effect signal suppression 
by application of the output of a logic circuit to a 

gain control input, but this is more likely to be of 

interest to the commercial multiplex operator than 
to the amateur. 

A more likely requirement is as a remote gain 
control; since a simple d.c. bias is all that is 

needed, it is possible to site the volume control 
several yards from the preamp. With the LM370, 
for example, a remote bias control, regulating the 
voltage at pin 3 or 4, can be attached to a micro- 
phone so that the user can regulate output from a 

stage or platform himself. This is obviously impracti- 
cable with the conventional volume control, in which 
long leads carrying audio signals would introduce 
uncontrollable instability. 

In the field of testgear, one of the problems about 
the design of audio signal generators is the distortion 
of waveform due to variation of gain as the operating 
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frequency is varied; the automatic gain control 
feature of the LM370 abviates this problem. AM 
modulation of an r.f. carrier can be accomplished 
using the gain control input (without decoupling at 
pin 2) as the audio injection point, with a constant 
r.f. applied to pin 1. 

+12V 

Mobile 
communications 

microphone 
(Shure 401A) 

2N2906 

L 
Reed 
relay 
12V 

Transmit 
or 

Record 

Fig. 4: Here the LM370 is incorporated in a voice -operated switching 
system (VOX). 

From these remarks, some idea of the challenge 
to ingenuity presented by this new device should be 
possible; it is available from all National distributors, 
including: Athena Semiconductor Marketing Co. 
Ltd., 140 High Street, Egham, Surrey; or Rastra 
Semiconductors Ltd., 275 King Street, Hammersmith, 
London W.6. 

r 

61110 FAIR 
Our charming hostess Lydia arranges issues 
of "Television" magazine next to which can 
be seen the free neon mains tester screw- 
drivers that were given away with each issue 
purchased at the Exhibition. 

A general overall view of the Practical 
Wireless and Television magazines' stand. 

TELEVISION 
JANUARY ISSUE 

FAST -ACTING VISION AGC 
There are various requirements of a vision a.g.c. 
system. It must give a stable picture, while it is 
desirable that it should be able to act sufficiently 
fast to counter aircraft flutter. Keith Cummins con- 
siders the problems of a.g.c. loop time -constants 
and shows the great advantages of a gated 
system. He concludes with a fast -acting gated 
black -level stable circuit for use with his 
Constructor's 625 -line Receiver. 

TIME -SAVING REPAIR HINTS 
Time is money in TV servicing. This month in 
Workshop Hints Vivian Capel suggests some 
time -saving techniques but warns about the 
dangers of adversely affecting the performance 
and reliability of equipment. 

CONSTRUCTOR'S CIRCUITS 
Field timebase and power supply circuits and also 
an alternative video circuit for single- standard 
use are given. 

ON SALE DECEMBER 22 

(PL 

WÌBÉLE$ 

Visitors to the stand 
adjust the P.W. Work- 
shop Oscilloscope 
(April 1971 issue). 
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INCREASE 

YOUR 

KNOWLEDGE 

tt 
Establikhed 1391 

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. 170, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4U). 
lin 
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AT HOME 
SOLDERING? 

Our miniature irons are used all over 
the world in that most exacting market - 
the modern electronics industry, the 
rapidly developing technology of which 
has made possible the enormous 
growth of activities available to the 
technical hobbyist. 

He now also requires equipment to the 
highest commercial standards. Like our 
soldering irons, for example. 

Look at the ADAMIN Model 15. If there 
is a smaller iron for mains use, we 
haven't seen it. It weighs a mere oz 
(less flex) and is about 7 inches long. 

But it has a big performance. Used with 
interchangeable bits from a" to 3a6" it 
is suitable for all work, from Hearing 
Aids to Colour Television. 

Use the mains version at home 
or clip the 12 volt model to the 
car battery or 12 volt power unit 
(consumption only 1.25A). 

Send for HOBBY PACK 10 consisting 
of Model 15 iron with four bits, a ", , ", 
", " and tube of Bit Lubricant. 

State voltage required -12v or 
220/240v. 

PRICE: HOBBY PACK £2.30 
p & p FREE 

LIGHT SOLDERING 
DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, CR9 2LL 

Telephone 01 -688 8589 and 4559 
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THE ULT I MATE IN COMMUNICATIONS RECEIVERS 

1" I r. i 8 WAVE BANDS 

.1 
I 
1 1 _ ; 11111 

1 

.11:1 
TIM ÉZONE DÁA B 

Brings instant World 
Wde Reception at the 
touch of a button. 
The five continents to your 
armchair. What can we say 
about this superb radio -it 
gets everything! 2 short waves 
to cover the world! America - 
India- Africa -You name it 
-it gets it! 
MARINE BAND (I.6-4 mcs) 
Medium Wave 535 -1,605 kcs. 
Long Wave 150 -350 kcs. 
FM -VHF 88 -108 mcs. for 
B.B.C., Local Radio Stations. 

CAsICHE £3550 
plus SOp p. & p. or sent 
for L7.50 dep. plus 50p 
p. & p. and 6 monthly 
payments of L5.60. 
(Total £41.10). 

AIRCRAFT 108 -135 mcs. The complete aircraft band, 
hear the pilots talking to control. Police & Public 
Service Bands. 135 -175 mcs. 100s of shipping, `Private', 
RT calls, ambulances, taxis, gas boards, Radio Hams, 
etc., etc. 
Battery /or Mains with A.F.C., tone control, volume 
control, internal and external aerials. Finished in black 
leatherette and stainless steel. 
TRULY A COMPLETE COMMUNICATIONS 

RECEIVER 

SCIENTIFIC & TECHNICAL T INCEIMI 507 -51f LONDON ROAD, WESICLIFF, ESSEX 

6 Watt QUALITY STEREO 
At a competitive price 
you can afford 

This is a genuine high quality low distortion 
(0.2 %) stereo amplifier incorporating two of 
the latest Plessey integrated circuit amplifiers 
each with its own separate 3 transistor pre - 

amp plus I I 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 14v a.c. to be fully operational. Input is designed to suit most crystal 
pick -ups and frequency response is 50- 15KHz. Price 16.50 

Also Dual Tone Control Model, with mains 
Transformer Price L8.20 

and Mini Discotheque three colour lamp 
driver attachment, has three bright 6w 
lamps, fun for any party! at 15.20 

Cheques, P.O.s to 
THE AUTOTRON COMPANY, HIXON, STAFFS 

BAKER 12in. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for general 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.p.s. POST 
Nett weight 5 lbs. FREE 
GUITAR MODEL "GROUP 25" a 25 watt rating 
Latest catalogue Sp with enclosure plans. 

7 

taker Reproducers ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01- 684.1665 
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EXPERIMENTERS ,tt,l 
CIRCUITS C A SUPPLEMENT 

presented with 0-* 
PRACTICAL WIRELESS 

\.00"( 
JANUARY 1972 

This supplement is aimed at those readers who only 

require a circuit in order to tackle a project. The 

circuits included here cover many fields and many 

of them may be considered as "standard" circuits; 
in most cases reliability has been preferred to 

ingenuity. No constructional data is given (with one 

exception) but the usual rules regarding layout 

should be observed: keep outputs away from inputs; 
transistors carrying large currents should be fitted 
with heat sinks; earthing points should be kept to a 

minimum, especially in the case of the higher powered 

amplifiers. 
In some simple circuits certain components values 

(usually bias resistors) may have to be altered to suit 
the particular device used. The working voltage of 

capacitors is not generally given; if in doubt ensure 

that the working voltage of all the capacitors is at 

1: ONE TRANSISTOR PREAMPLIFIER 

A general purpose audio preamplifier which will provide 
good gain for weak signals. Input and output impedance 
are both about 50kû but, unless used for high quality 
purposes, mismatch on either will not be serious. Transistor 
bias resistor may have to be altered to suit the gain of the 
individual device. Signals from less than 1mV to nearly 
500mV can be handled. Current taken is about 1mA and 
the preamplifier can be powered from either the circuit it is 

feeding or from a battery. 

least as high as the supply voltage. A variety of 

power supply circuits is included and these may be 

used with the circuits shown, though in many cases 

batteries may also be used. 

All resistors can be 5 or 10 per cent tolerance 

with a rating of -k or 1W except where stated. In many 

cases alternative transistors may be used with no 

change in component values but those specified are 

usually the cheapest and most widely available. No 

highly specialised components are used and most 

component suppliers who advertise in Practical 

Wireless should be able to supply all the parts. 

We regret that we are unable to answer corre- 

spondence relating to construction, modifications or 

the availability of components though we would 

welcome general comment and criticism. 

2: 50mW AUDIO AMPLIFIER 

A simple, inexpensive audio amplifier providing about 
50mW from an input as low as 25mV; input impedance is 

about 25162. The value of the 10kû resistor may have to be 

changed to suit the individual device. Low impedance 
speakers may be used in conjunction with a transformer. 
Distortion level is high making the circuit only suitable for 
simple radios, intercoms etc. Quiescent current is typically 
10mA. 



3: 500mW AUDIO AMPLIFIER 

Input 

25k 
log 

47 

1k 

AC 128 

250 
AC 176 

BC1O9 

1M 
MA 

Complementary pair amplifier providing about 500mW out- 
put from a 50mV input. The output transistors should be a 
matched pair and may be changed for a wide variety of 
other similar germanium transistors. The bias resistor for 
the BC109 may have to be individually selected. Supply 
voltage should not exceed 9V and the output transistors 
should be fitted with heat sinks. 

LS 
3n 

+9V 

D 

-ve 

4: 3W AUDIO AMPLIFIER 

Input o-- 

Volume 
250k 

log 

390k 

Reasonable quality audio amplifier with an output of about 
3W and with maximum distortion of 2 per cent. Speaker 
impedance may be altered to 8û, but no lower. Quiescent 
current is about 20mA but peaks exceed 200mA and thus 
the amplifier is not suitable for battery operation. Output 
transistors should be a matched pair. Input impedance is 
high and will match a ceramic or crystal pickup. If this is 
found to overload the amplifier, better results will be 
achieved by feeding the input via a 1Mí2 resistor. Output 
transistors should be fitted with a heat sink. Improved 
bass response can be achieved by increasing the value of 
the 250µF capacitor. 

H 

5: I.C. AUDIO AMPLIFIER 
2 Spot 3 2 3 

1 4 MFC 
117 40000 P 

5 10k E 
o 

+9V 

An ultra simple i.c. amplifier using a device costing about 
£1. Input impedance is about 10kí2. Any tendency to high 
frequency instability can be cured by connecting a 500pF 
capacitor between points 1 and 2. 80 speakers may also be 
used. Output is of the order of 250mW. 

6: DARLINGTON AUDIO AMPLIFIER 

Input 0--- 

25k 
log 

-N 

+9V 

6100 

o a j -ve 

An unusual high gain amplifier. R1 must be individually 
selected and should be as high as possible, compatible 
with an undistorted output, and will probably be in the 
range 470kí2 to 4.7MO. Output transformer can be Eagle 
type LT700, the centre tap on the primary being ignored. 
Ensure that the quiescent current does not exceed 30mA; 
if it does, increase the value of Rl. Volume control can be 
higher in value if necessary. 

7: TWO TRANSISTOR INTERCOM 

A two station intercom, one being the master, the other 
the slave. The two are joined by a three -way cable. Only 
high impedance speakers may be used, ideally 75-800 but 
they may be as low as 400. Bias values for the transistors 
should be individually selected. 



8: CRYSTAL SET 
Minimum 
of 20' 

C1 
0A91 

Hi Imp. 
headphones 

Crystal 
earpiece 

Basic crystal set circuit. C1 may lie between 50pF and 
1000pF and will depend on aerial length. The coil can be 
any crystal set coil such as the Repanco DRX1. For medium 
wave use the long wave winding should be shorted out. 
Detector diode may be any good germanium type. Head- 
phones should be high impedance type, at least 10000 
impedance. The 001µF capacitor may not be needed. 
A cheaper alternative to magnetic headphones is a crystal 
earpiece across a resistor. A good earth connection should 
be used, but not the mains earth. 

9: ONE TRANSISTOR RADIO 

A simple reflex regenerative receiver, suitable for local 
station reception. VC1 is made up from two short pieces 
of wire twisted together. Ferrite rod aerial should be as 
long as possible and not less than 3in. with a diameter of 
}in. Turns should be close spaced and comprise 88 turns 
tapped at 8 turns. Magnetic earpiece should have an im- 
pedance of at least 10000. The 1MO resistor may have to be 
selected. 

10: TWO TRANSISTOR LS RADIO 
VC1 RFC 

2.5mH 

This circuit will provide very acceptable loudspeaker recep- 
tion o local stations though the simplicity of the circuit 
does not make the fitting of a volume control practical. 
Ferrite rod aerial as for the One Transistor Radio but with 
two separate windings. The bias for the 2N2926 must be 
taken from the battery side of the 2700 to avoid negative 
feedback. VC1 comprises two short lengths of wire twisted 
together. The 180k0 resistor may have to be modified to 
suit. Any "colour" of 2N2926 may be used but the higher 
gain versions such as the "green" will usually be better 

11: B.F.O. 

Simplest form of beat frequency oscillator, the core 
of the i.f. transformer should be adjusted to zero 
beat with the receivers i.f. For variable operation a 
15pF variable capacitor should be connected across 
pins 1 and 3 and the core readjusted to give zero 
beat. Circuit is equally suitable for 465kHz or 1 6MHz 
operation with the appropriate i.f. Pins numbers 
refer to Denco IFT.14 (465kHz) or IFT.17 (1 6MHz). 

iii 



12: ALL -BAND RADIO 

168k 22k 

I FT2 

This all -band receiver is based upon the Denco range of plug -in 
coils and covers 150kHz to 31MHz. Colour coding is Blue for T1, 
Yellow for T2 and Red for T3 (465kHz i.f.). The value of padder 
capacitor Cp is given with the coils, being connected to a different 
pin on each range. 

13: TWO -BAND RADIO 

18k 

0.1 
IF T3 

Audio t0 
5k 
log 

0 
+ve 

6.8k 

Sta 
M 

G in 

II 

m 

m 

IA 

m 

W m Y 
AI 

m 

m 
m 
AI 

R Blk 
L1 

0.1 

Blue 

150 

Ferrite 
rod 
aerial 

Note. 
S1a and S1b are 

ganged 

In this m.w. /I.w. receiver the values of the tuning capacitors match 
the Weyrad RA2W ferrite rod aerial. IFT1 /2 can be Weyrad Type 
P51/1 and IFT3 Type P50 /3V. The 39kí2 resistor in the resistor 
chain across the supply should be adjusted in value for optimum 
results. 

39k 

0.01 470 

-- OAudio 0.0T 5k log o 
o 



14: THREE TRANSISTOR RADIO 

15: FREQUENCY CHECKER 
0A91 

or similar 

Useful for checking the approximate frequency of oscillators 
in receivers or transmitters, frequency multiplier chains and 

overtone oscillators. Use Denco plug -in coils (Ranges 1 to 5, 

Blue or Yellow) to cover 150kHz to 31MHz, using main 
winding only. Calibrate by loosely coupling coil to a few 

turns of wire connected across low impedance output of a 

signal generator. Tune for maximum meter reading and 

mark dial of frequency checker. For transmitter applications 
only, use less sensitive meter. 

16: SIGNAL INJECTOR TRACER 
+9V 

Hi Imp. 
Mag. earpiece 
(2000n etc) 

- ve 

This circuit will provide a nominal square wave output in 

the audio range on "Inject ", the harmonics of which should 
be heard at several MHz. On "Trace" the non -linear oper- 
ation of the amplifier will detect r.f. signals which will be 

smoothed by the 1000pF which is switched to the negative 
line. 

A highly practical receiver circuit giving 
coverage of local and several continental 
stations with volume and regeneration on 

the same control. The aerial and VC1 are 

as for the One Transistor Radio. The output 
transformer can be an Eagle LT700, ignoring 
the centre tap on the primary. The 100kO 

resistor in the amplifier section may have to 

be altered to suit. VC1 should be carefully 
adjusted for best operation; it should start 
to operate only at the higher volume settings. 

17: BRIDGE CIRCUIT 

High impedance 
headphones 

The transistor is connected as an audio oscillator, using 
an Eagle LT700 audio transformer in the collector. The 

secondary (which normally goes to the speaker) goes to a 

linear pot. as shown. The ratio between the two parts of 
the pot. from the slider is proportional to the values of C1 

and C2 when no signal is heard in the phones. Theory of 

bridge circuits is too complex to explain here; if in doubt 
consult library books or past issues of P.W. 

18: CRYSTAL OSCILLATOR 
+9V 

330k 

C1 

1k 

:RFC 
25mH 

2N2926 

-v 

A simple circuit that will oscillate with a 

wide range of crystals. Connect several 
different types of crystal holder in parallel 
to improve versatility. Capacitor C1 

adjusts crystal frequency over small 
range for setting to standard frequency 
transmissions when the unit is used as a 

crystal calibrator. 



vi 

20: TRANSISTOR TESTER 

Switch is three pole, four way. Position A is for NPN 
transistor gain, B is NPN leakage, C is PNP leakage and 
D is PNP gain. The battery, meter and the 9.1k0 resistor 
form an ohmmeter circuit measuring the "resistance" of 
the transistor with either bias or no bias applied to the 
collector. The higher the meter reading on 'gain', the 
higher the gain of the transistor but only relative readings 
are possible. An excellent circuit for the checking of 
surplus transistors. 

19: SIMPLE SIGNAL 
GENERATOR 

This simple signal generator will provide a modu- 
lated r.f. output over a wide range of frequencies 
using standard plug -in coils. A switch can be 
inserted in the supply lead to the 0071 to cut the 
modulation when this is not required. 

21: HIGH VOLTAGE SUPPLY 
+9V 

ve 

A 9V battery of the PP3 type can be made to provide 
300V d.c., albeit at a high internal impedance (i.e. it will 
not be dangerous though it can inflict an unpleasant jolt). 
A 9-0-9V mains transformer is connected in reverse with a 
transistor using a Hartley oscillator configuration. The 
frequency of operation may be controlled by varying the 
value of the 120kSt resistor. The 05µF capacitor must have 
a working voltage of at least 350V. 

22: BATTERY ELIMINATOR 
A simple battery eliminator can be made using 
a valve heater transformer. A wide variety of 
different types of rectifier diode may be used in 
place of the 1N4001. Include a low value resistor 
(say 1051) in series with the rectifier since, on 
switch -on, the uncharged reservoir capacitor 
will look like a short circuit and the resistor will 
limit the initial current. 

23: REGULATED PU 
The regulated output voltage 
of this unit will be approxi- 
mately 1kV less than the 
voltage rating of the tener 
diode. The maximum regu- 
lated current is about 500mA. 
Note: the tener is drawn 
incorrectly, the bar (positive) 
should be connected to the 
10µF capacitor and the base of 
the 2N706. 

411. 

41110 

41. 

To +or -as 
appropriate 13 

13V Zener 

0.01 

T 



24: MORSE PRACTICE OSCILLATOR 
Keyer 

The circuit comprises a unijunction re- 
laxation oscillator at a fixed frequency. 
Transformer may be an Eagle LT700 but 
may not be needed; try connecting the 
speaker in place of the primary. Fre- 
quency may be altered by changing the 
value of the 39k0 resistor. 

25: ELECTRONIC ORGAN 
This circuit comprises three dis- 
tinct sections. On the left is a 

phase shift oscillator producing 
a tremolo frequency which is fed 
into the main note -forming oscil- 
lator (the centre two transistors) 
2N4289 and 2N2926. The note 
scale is made up from a series 
of 2k0 preset pots in a chain 
from the negative line and the 
probe after the 10kí2 resistor 
selects one of these. Output 
from this stage, which is a mix- 
ture of the main note plus 
tremolo, is coupled to a single 
transistor amplifier feeding a 

loudspeaker which should have 
an impedance of at least 150. 

26: METRONOME 

To audio 
amp 

A simple oscillator can be built using 
only a charging circuit and a uni- 
junction transistor. Varying the 1M( 
resistor will give a beat rate ranging 
from one every several seconds to 
several per second. The output 
shown gives a short lived pulse at 
the correct interval; a saw- toothed 
output is available from the emitter. 
Output impedance is low and output 
level is about 100mV. 

27: LIE DETECTOR 

The two probes shown are held in the hands and the skin 
resistance applies bias to the transistor. The 5162 pot is 
set for zero deflection on the meter. When the "subject" 
is embarrassed or lies, sweating on the hands takes place, 
increasing the bias to the transistor and upsetting the 
bridge balance. 

0.05 0.05 

+9V 

LS 
15n 

ve 

etc 
10k 

All scale notes 2k skeleton 
presets 

28: AUTOMATIC PARKING LIGHT 

Circuit is Schmitt trigger controlled by the ORP12, light 
dependent resistor, and the pot. When light falling on the 
LDR falls below a certain level (controlled by the pot) the 
bulb will light. When light level increases again to a certain 
value, the bulb goes out. The circuit is only suitable for 
fairly low wattage bulbs and the BFY51 must be fitted with 
a heat sink. 

vif 



29. METAL LOCATOR 

Coil glued to 
hardboard 

Wires to circuit 

Hardboard 7x7 

The circuit comprises two oscillators, both working at 
about 465kHz, one using an i.f. transformer and the other 
an inductor which acts as the search coil (L1). The two 
are coupled by a low value capacitor (10pF). A beat note 
is produced if the two oscillators are working closely 
together and this is detected by the diode and fed to the 
headphone amplifier. The search coil oscillator is tuned 
by a 250pF variable capacitor. The search coil comprises 
22 turns of wire (any gauge between 24 s.w.g. and 36 s.w.g. 
enamel) centre tapped. The wire should be wound on a temporary former, then taped and stuck with glue to a piece 
of hardboard. The coil size should be bin. x bin. and the 
hardboard a little larger, say 7in. x lin. Headphones should 
ideally have an impedance of 200052 but may be in the 
range 2500 to 40000. 

viii 

Shield e c b 
ot 

30. LIGHT FLASHER 

Basic multivibrator circuit with a light bulb in the 
collector of each transistor. Bulbs will flash alter- 
nately; (when one is on, the other will he out). The 
rate of flashing is dependent on the values of the 
electrolytic capacitors and on the 6.8k0 resistors 
which may be altered for a faster or slower rate. 

c e e b c b 
BC 107 AC 128 BC169C AD161 
BC109 2N2926 AC176 2N3702 AD162 
BFY51 OC 71 2N3054 
2N706 AF117 l Shield 

0C170f only 

b2 
2N2646 MPF102 

2N4289 

To assist the constructor 
transistor lead -out connec- 
tions for all the circuits in 
this supplement are given on 
the left. 



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 Telescopic 
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull 
output using S00mw Transistors. Car Aerial and Tape Record Sockets. Switched Ear- 
piece Socket complete with Earpiece. 10 Translators plue 3 Diodes. 71n X 4in Speaker. 
Air Spaced ganged Tuning Condenser with VHF section. Volume on /off, Wave Change 
and Tone Control. Attractive Case in black with silver blocking. Sloe 9' X 7' X 4. 
Easy to follow instructions and diagrams. Parta price list and easy build plans 30p 
(FREE with parts). 

£8.50 
P. P. Sr Ins. 60p 

(Overseas P. & P. Al) 

ROAMER 

EIGHT 

MkI 

ROAMER 

SEVEN 

MK IV 
NOW WITH 
VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, MW2, LW, SWl, SW2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic serial for Short Waves. Push pull output using 
800mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors plus 3 diodes. 71n. X 4in. 
Speaker. Air spaced ganged tuning condenser. Volume/ 
on /off, tuning, wave change and tone controls. 
Attractive case in rich chestnut shade with gold 
blocking. Size 9 x 7 x 4in. approx. Easy to follow 
instructions and diagrams. Parts Price List and Easy 
Build Plans 2611 (FREE with parts). 

Total building cost 
P. (Overseas P. & P. El) £6.98 Ins. 4 p. 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, SWl, SW2, 
8W3 and Trawler 
Band. Extra Medium waveband provides easier tuning 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24in. chrome 
plated telescopic aerial for OW. Socket for Car Aerial. 
Powerful push -pull output. 7 transistors and 2 diodes. 
including Micro-Alloy R.F. Transistors. 7 X 4in. P.M. 
speaker. Air spaced ganged tuning condenser. Volume/ 
on /off, tuning and wave change controls. Attractive 
case with carrying handle. Sire 9 X 7 X 41n. approx. 
Easy to follow instructions and diagrams. Parts price 
list and easy build plans lOp (FREE with parts). 
Earpiece with plug and switched socket for private 
listening, 30p extra. 

£5.98P P& 
(Overseas P. & P. El) Ins.41p. 
Total building costs 

ROAME 

SIX 
8 Tunable Wave- -: -- 
bande: MW, LW, - l,.V 
SWI, SW2, Traw- 
ler band plus an 
extra M.W. band 
for easier tuning 
of Luxembourg 
etc. Sensitive fer- 
riti rod aerial and 
telescopic aerial 
for Short Waves. 
3in. Speaker. 8 
stages-8 transistors and 2 triodes including Micro - 
Alloy R.F. Transistors, etc. Attractive black case with 
red grille, dial and black knobs with polished metal 
Inserts. Size 9 X 65 x 21ín. approx. Easy build plans 
and parte price list 16p (FREE with parte). Earpiece 
with plug and switched socket for private listening 
30p extra. 

Total building costs 

POCKET 

FIVE 
TRANSONA 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -6 transistors and 2 diodes, 
supersensitive ferrite rod aerial, One 
tone moving coil speaker. Attractive black and gold 
case. Size bi X li x 35in. Easy build plans and 
parts price list lOp (FREE with parts). Earpiece with 
plug and switched socket for private listening 30p 
extra. 

Total building costs £2.23 P.P.& 
(Overseas P. & P. 83p) Ins. 21p 

NOW WITH 
3in SPEAKER 
3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage-5 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, One tone 3in. 
moving coil speaker. Attractive pee with red speaker 
grille. Bise ei x 45 x Ille. Easy build plans and 
parta price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening 80p extra. 

£2.50 P. P. 
& 

(Overseas P. & P. 63p) Ins. 22p 
Total building costs 

NEW! "EDU -KIT I, 
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: 4x21 Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Transistors: 

Diodes: Resistors: Capacitors: Throe i' Knobs. 
Uulte 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 rad fo construction. 

All parts including 
Case and Plans £5150 Ìn. ßiy 
(Overseas P. & P. Al) 

FULL AFTER 
SALES 
SERVICE 

Callers sida entrance Barrett, Shoe Shop 
Open 10-1. 2.30-4.30 Mon: FrI. 9-12 Sat. 

TRANS 

EIGHT 
8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW, 
SWl, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. 3in. Speaker. 8 improved 

black with red grille, dial and black knobs with polished 
metal inserts. Sine 9 x 55 X 2I in. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive larger speaker. Parts 
price list and easy build plans 39p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening SOP extra. 

Total building costs £4.48 p p 
(Overseas P. & P. El) Ina. 

p 
3lp 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER TEN ROAMER SEVEN 
ROAMER EIGHT TRANS EIGHT 
TRANSONA FIVE ROAMER SIX 
POCKET FIVE EDU -KIT 

Parts price list and plans for 

Name 

Address 

L PW.37 - 
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AMPEX 7.5v. D.C. MOTOR. 
This is an ultra -precision tape 
motor designed for use in the 
AMPEX model AG20 portable 
recorder. Torque 450GM /CM. 
Stall load at 500 ma. Draws 
60 ma on run. 600 rpm + 5' 
speed adjustment, internal AF /RF 
suppression {" dia. I" spindle, 

cost 
L16.50. Our price 2425. 

P.a &Ir. 
25p. 

Mu-metal 
enclosure available 7Sp each. 

SYNCHRONOUS MOTORS 
SMITHS. 250v. 50 Hz. Available in the following 
R.P.M. 2-3-6-10- 30-60. Price 75p each. Carr. paid. 
CROUZET. 220/380x. 50/60 Hz. 250 -300 rpm. 
75p. Carr. paid. 
MAINS INDUCTION MOTOR. Open frame, 

P. 
,'4 "spindle, weight { lb. Powerful. 88p each. 

PP 

GEARED MOTORS 
ELECTRO CONTROL (CHICAGO). Shaded 
pole 240v. 50Hz. 200 rpm. 10Ib. in. L2.50, P. & P.25p. 
MYCALEX. Open frame, shaded pole motors, 
240v. 50 Hz 7 rpm. 28 lb. in. 80 rpm. 12 lb. in. 
£2.25 each. P. & P. 25p. 

"CROUZET" TYPE 965. 115/240v. 
50 Hz- 47/68 watts- 50 rpm. Stoutly 
constructed. Size: 2 

50 
dia. x 3 }" 

long plus spindle, I" x }" dia. Anti- 
clock. 12-75, P. & P. 25p. 

TYPE 955. Same as above, but 3 rpm. £3.00 
P. & P. 25p. 

EI:® 

"MALLORY" LONG LIFE 
B ATTERIES. Type A. RMI2 cell 

I 35v. 3,600 ma /H. CAP. 250 /300 
ma cent, current. Size: 2" x { ". 
5 for 11 .00 or £2.00 per doz. Carr. 
Paid. Type 8. Comprises 8 x RM 625 
cells. Nom- volts. 1 35 each 10.5v. 
Overall, 350 a/H CAP. 20/25 ma 
cent, current. Size: 2 *" x {" x { ". 
3 for 11.00 or £300 per doz. Carr. 
Paid. 
A.C. /D.C. M/IRON AMMETERS. 
0-5 amps or 0-8 amps (suitable 
battery chargers, etc.). Perspex 
front. Size: I{r x li ". Any 2 for 
LI.10. Carr. Paid. 
E RNESTTURNER800µa METER 
1600 movement, 2^ case eliptic. 
plastic front, Green - Red - Green 
uncalibrated scale. LI SO each. 
Carriage paid. 

PROGRAMME TIMER BY HONEYWELL 
A bank of 15 micro -switches are 
each independently operated by 
15 pairs of cams which in turn are 
individually adjustable to give 
switching periods of zero to 12 
seconds with infinitely variable 

combinations- A mains synchronous motor drives 
the cam shaft at I rev. per 12 seconds (5 rpm) 
Originally cost £1500 plus. Many applications such 
as lighting effects, etc. New in original makers 
cartons. First class value at L5.75 p us 25p P. & P. 
PRECISION FAN CO (SMITHS INDUS- 
TRIES) DOUBLE ENTRY CENTRIFUGAL 
FAN / BLOWER. This is a beautifully balanced 
particularly quiet running unit 
giving approx. 90 cubic ft. /min. 
The motor is a 2 pole shaded 
pole Mycalex, drawing only 
240 ma on run. Weight it lbs. 
Sizes: case dia. 3.1 ins., width 
(case only) 3.125 ins. Width 
overall (inc.) 5.25 ins. Aper- 
ture 3.125 ins. x 1.85 ins. 
Offered well below makers 
price at £295, P. & P. 25p. 

RELAYS 
Perspex enclosed, plug in, with base. Size: I }" x 
l }" x {" MO 308 6000 24v, 4 c /o. 60p each. 
SANGAMO WESTON. Moving coil relay 315G 
310µa, complete with base, 7Sp each. 
S.T.C. Midget Sealed Relay type 4109EC. 12v. 
40 ma 1700, single H.D. make. 53p each. 
"B. & R." 3 c /o. 10 amp contacts (silver) operates 
on 2 volts D.C. Draws approx. 1 amp. Size: 2" 'r 
I} x li "- LI.00. 
"OMRON" OCTAL BASE. A.C. mains. 2 : 

5 amp. C/O contacts. Perspex enclosed- 88p 
NEW "F.I.R.E.' PLUG - IN 
RELAY. -115v. Coil 50/60 c.p.s. 
3 heavy duty silver change -over 
contacts. Very robust. 63p. 
NEW "ISKRA" 240v. A.C. 
RELAY. 3 x 6 amp. Changeover 
contacts. 63p. 

SIEMENS HIGH SPEED I 
RELAY. Type 89L. 1,7000 + 
1,7000 coil. New 63p each. 
6 DIGIT NON -RESET COUNTER by E.N.M. 
Ltd. 240v, A.C. Size: 24" high x I {" x 14'. LI 75 

"SORENG" MAINS SOLE- 
NOID. l' travel, 181b. pull 
(approx.). Size: 23' long x 2} 
X 2 {' high. Powerful. LI75. 
P. & P. 25p. 
"DAVENSET" MAINS SOLENOID. travel. 
81b. pull (approx.). Size: 2 long x 2,1y' x 2' high. 
Similar in appearance as above. LI 15. P. & P. 25p. 
"MAGNETIC DEVICES" Mains Solenoid. 
2' x I}' x 1 }' approx. 21b. pull. Plunger Travel 
I {'. New in makers boxes; offered at half original 
cost. 75p. P. & P. 25p. 
"BENSON BROS." 12v. D.C. HEAVY DUTY 
SOLENOID. Size: 3' overall x IS' x l'. Very 
powerful. Cont. rated. El 00 each. P. & P. 15p 
"DECCO" MAINS SOLENOID. 
Compact and very powerful. 161á. pull. {'travel which can be increased to l' by 
removing captive- end -plate. Overall size 
2'x2 }'x2 {' high. 11.50. P. & P. 25p. 
"FIBRE GLASS" COPPER CLAD. Top rade. 
One size only. 7}' x 44' x -h' 3 panels LI.00. 
12 panels 23.50. P. & P. 15p. 
VINKOR POT CORE ASS. TYPE LA.1103. 
Normal price LI 48. Our price 7Sp. 
L.T. TRANSFORMERS. Prim. 0- 110 -240v. 
Sec. 4.5- 0 -4.5v. at I amp. Size: 1 {" x l }" x 
60P. P. & P. 15p. 
Prim. 210/240v. Sec. 0.5- 10- 15 -20v. at 2 amps. 
£1.25. P. á P. 15p. 
Prim. 200 /240v. Sec 0-1-56 -58-60 at 3.5 amps plus 
0-90 at 100 ma. Wax impregnated with screw term. 
blocks. Weight 10 lbs. £360, plus Op P. & P. 
"WODEN." Prim- 10-0- 200 -240v. Sec. two 
separate windings 6v. at 4 amps eat! £250, plus 
30p P. & P. 

''WODEN." Prim. 0-110-200-220-240v. Sec. 
34- 36 -38v. at 600va. 17.50, plus 50p P. & P. 
M.T. TRANSFORMER Prim. 240v. Sec. 0-380 - 
400- 420-440v. at 40va- £3. Carr. paid. 
CURRENT FLOW 
INDICATOR. Ideal for all types 
of battery operated equipment 
(portable machines, tape recor- 
ders, etc.). Four white segments 
appear when current flows. 
Coil is 6000 6112v. Drawing 
only 8 ma on function. Neat in 
appearance. Size: dia. }}" x 44" deep. Fixing 
centres 14 ". £1.25 each. Carr. Paid. 

BUSINESS HOURS 301 EDGWARE ROAD, LONDON W2 IBN 
9a.m. -6p.m. MON. TO SAT. (PWI) Tel. 01 -262 2251/2 

Fully guaranteed 
Individually packed 

VALVES 
131211 /176p ECH200 1329 

CY31 86p ECLSO 46p 
DAF98 889 ECL82 82p 

ECL83 659 
ECL88 42p 
EF36 Op 
EF37A 45p 
F.F39 40p 
EF40 
EF41 
EF80 
EF83 
EF85 
EF88 
8E89 
EF91 
EF92 
EF95 
EF183 
EF184 

0Aß 869 
OBI 36p 
PABC80 87p 

DF98 879 PC97 Op 
DK98 419 PC900 47p 
DL92 asp P(7C84 37p 
DL94 Op P01389 45p 
DL98 419 PCC189 66P 
DM70 SOP 50p PCE800 76p 
DY88 46p BSp PCF80 110p 
DY87 669 25p PCF82 Up 
DY802 485 651 PCF84 481 
&880C/01 821 PCF88 67p 

2180p 819 PCF200 77p 
E180CC 42p 26p PCF201 779 
E181CC Bop 15p PCF801 489 
E182CC 879 PCF802 48p 

606 Sup PCF805 789 
EABC80 882 42p PCF806 86p 
EAF42 609 Sbp PCF808 721 
EB91 161 EFL200 75p PCH200 70p 
EBC3S 50p EL34 589 PCL81 47p 
EBC41 52p EL41 57p PCL82 879 
EOC81 809 5142 589 PCL83 OP 
EBFRO 48p EL84 28p PCL84 48p 
EBF83 425 EL85 40p PCL85 421 
EBF89 801 EL88 40p PCL88 Op 
ECC81 SOp EL90 Sbp PFL200 675 
ECC82 28p EL95 359 PL36 58p 
E0083 80p 51.500 859 PL81 509 
E0084 201 E1031 251 P5.83 409 
ECC85 401 EM80 409 P0,83 421 
áC088 50p EM84 351 PL84 85p 
E0088 379 55187 55p 1'1.500 73e 
ECC189 62p EY61 401 PL604 75p 
ECF80 85p EY88 359 PY33 80p 
ECF82 85p EY81 35p PY80 869 
ECF83 75p EY88 Op PY81 27p 
ECF801 629 EZ41 429 PY82 271 
ECF802 82p EZ80 2óD PY83 859 
ECH35 801 EZ81 27p DY88 37p 
ECH42 85p GZ34 689 PY800 58p 
ECH81 281 KM 11-80p PY801 621 
ECH83 421 KT88 Iß151 QQVOS -10 
ECH84 4áp N78 El 267 11.25p 
29 /41ft. AER ALS each consisting of ten 3ft. ;in. die. 
tubular screw -in sections. 1ft. (6- section whip aerial 
with adaptor to fit the 7in. 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. 6 P. 501. 

METERS Full List of our very large 
stock of meters on request. 

TRANSISTORS, ZENER DIODES etc. 
SPECIAL 
OFFER 
093 tube 

11.76 
OAb 209 
OA10 259 
0A70 10p 

W1 lop 109 
0A74 lop 
0A79 lOp 
OA81 101 
OA91 7p 
0A200 7p 
0.8202 101 
0A210 26p 
OA211 ß7p 
OAZ200 á5p 
01,Z201 flop 
OA3202 to 
OAZ206 42p 
OAZ207 47p 
OAZ208 to 
OAZ219 325 
OAZ22S to 
0A3226 509 
OC10 60p 

600 OC22 

OC25 87p 
OC28 259 
0028 829 
0029 Up 
0085 5 
OC38 4809 9 
0044 179 
OC46 16p 
0070 lEp 
0071 16p 
0072 86p 
0073 809 
OC76 269 
OC78 ß8p 
0081 26p 
OC81D 809 
OC81DM 20p 
0082 ß8p 
OC82DM 809 
OC83 26p 
0033113 16p 
0084 2bp 
OC122 509 
0C139 26D 
OC140 879 
OC170 259 
OC171 30; 
OC172 879 

OC200 409 

O 
1 

1110P 

IN21 17p 
IN21B 859 
IN26 OOP 
IN4S lOp 
IN70 7p 
IN702-72688p 
IN823A 8140 
IZMT6 859 
IZMT10 88D 
IZT6 879 
IZT10 OSp 
20385 61p 
"-0403 158 
I54786 609 
2N277 69P 
25918 879 
2/11304 25p 
2N1306 26p 
2 /11307 259 
2/12147 789 
253904A 821 
2N30á3 259 
1N3054 609 

2E3055 76D 
2E3730 60p 
2N373112 76p 
2N61092285p 
40382 80p 
82303 60p 
3F100 87p 
SFR6 82p 
3E128 87p 
3E139 1.1.759 
3N140 969 
35154 90p 
3E159 11-46p 
6FR6 45p 
12FR60 73p 
10D1 18p 
40594 1137p 
40695 11i87p 
40838 11.46p 
40688 11135p 
40669 11i459 
AC128 25p 
AC327 26p 
AC128 259 
AC176 2áp 
ACI17 ß0p 
ACY28 17p 

AD149 60p 
ADM 879 
AD182 879 
AF118 69p 
AF127 17p 
AF189 809 
AF178 489 
AMBIT 409 
AFY191118p 
ASYIB 259 
ABYIB 259 
A8Y87 485 
BAW19 285 
50107 129 
BC108 129 
BC113 26p 
BC118 88p 
BOY72 159 
BF116 859 
BF178 809 
BFY61 209 
BFY62 88p 
B805 889 
B8 459 
B82 479 
BBY29 265 
BU10011.80p 

BYZ13 2áp 
8E216 ß3p 
CR81 /10 25p 
CH81/20 88p 
CR81 /30 40p 
CR81/35 48p 
Cß81/40 48p 
CR83/05 30p 
CR83/20 ß8p 
C1183/80 43p 
Cß826 /025 

76p 
CR83 /40 50p 
GET103 23p 
GET116 45p 
GET118 á0p 
0&x68 S180 
NKT222 20p 
NKT304 á0p 
8D918 26; 
8D928 81p 
STAN 32P 
ßD94 21P 
ßD988 46p 
V401A 40p 

QQV08-40A 
25 Sap IIUBF 0 ß6p VVB 05/30 555 4 

87p 6A116 30p 6BA6 25P 
384 Sbp 8Aß8 8ßp BBEB 809 

R17 45p UBF89 Sop Vß160/30869 3V4 45p 6ÁL6 15p 6B08G 
R19 87p Ú0086 409 
8TV280/40 UCF80 55p 

29 
Ú 111510 

ß2/266M 
0 
l E -EO BAALMW OoOp ßJ8 

7A 
4áp 

18'001 11C1142 705 2803A 2.1.15p 
8TV280/80 

2175 ANG á0p 8Bß7 BOP 

p 809 BAQ6 Up BBWB 809 
121.00P UCL82 36p IIA 15p 6U40 829 8AQOW 50p 813W7 701 

TT21 1875p UCL83 lop IRS 85p 5V40 409 6A86 87p 604 801 
U25 759 UF41 509 184 269 0246 409 8Á870 SOp 006 26p 
1326 7áp ÚF80 859 186 241 0Y3OT Sbp 6AT8 SOp 8CH8 66p 
1327 á0p 17F89 ió1 IT4 999 áZ6 74 8AU8 25p 6CL0 49p 
U191 70p 171,41 809 1112A Op 6Z4OT 40p 6AX4GT 405 ODO 909 
U801 71,0 UL84 801 1X25 Op 8Aß7 SOp 8AX5GT 85p 8RA8 559 
UABC80 sop UUS 661 3A4 305 6AC7 15p 8B7 40p 8F23 769 
UAF42 áóp ÚY41 4áp ßD8 1áp BARB 50p 8Bß7 405 6F33 91.60 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valve.. U.K. 
P. A P. lip to Sl 12p, 11-12 17p, 62-28 22p. Over 83 post tree. C.O.D. 20p extra. 

I NTERGRATED CIRCUITS - 
MANY OTHERS IN STOCK 

RCA. CA 3005 wide bend R.F. Ampi. 300mW dies £1.20 
CA 3012 wide band ampi. 150m W Piss . - . - £0410 
CA 3020 Audio power ampi. .. .. .. £1.37 
CA 3038 Audio pre -ampi. £0.90 
General Electric PA 230 £1.40; PA 234 £1; PA 237 £2.10 
Mulled TAA 300 £1.75; TAA 320 73p 

ALL valves 
guaranteed 

8118 809 1956 561 957 80p 
3J4WA 769 12K7GT 40p 991 401 
BJS 40p 12K8GT 459 1822 11.00p 
oJpGT 869 12Q7GT 80p 2051 55p 
6J8 209 128137 36p 6933 11.1ßp 
0J70 86p 1487 761 6057 50p 
637M 40; 19AQ6 Op 6060 50p 
SKBGT 609 1903 14-25p 8084 46p 
88H7O 829 1906 El 509 8085 85D 

80p 19H4 I5-00p 8080 !1-87p 
SKBGT 45p 20P4 11OOp 8140 11-á0p 
6K25 70p 25LBOT 40p 8020 1ß-26p 
68Á7 00; 80016 769 9001 20p 
88A7GT 82p 30017 80p 9002 25D 
8807GT 259 30018 769 9003 501 
68417 85p 30F5 845 9004 15p 
8837 87p SOFLI 709 9008 159 
88J7GT 821 30FL12 98p C.R. Tubes 
68K7 85p 30FL18 50p VCR97 
88L7GT 35p 30FL14 75p 14 -SOp 
68N7GT 36p 30L15 ß6p VCR617B 
68Q7 39p 30L17 SOP 18 áop 
88Q7GT 865 30P12 SOp VCR617C 
6V86 17p SOP19 501 17 50p 
BVOOT 889 SOPL1 701 5FP7 191.32; 
6x4 27p SOPLOS 92p 88D 19 OOp 
8x60 2.6p 30PL14 135p 88J 89 OOP 
8XSGT 859 35L80T 601 88L 29 SOp 
fY00 7601 36W4 SOD 
8.ßOL2 701 35Z40T 4áp CMG25 

Photo Tabe. 

6Z4 82p 43 465 527áp 
7B7 Op 6005 40p 93141 18 501 
7C5 Sbp á0098O30 ß097C 

7117 40 SOEHb 
í160p lßy lop 

7Y4 809 75 409 
Special 141v. 

9D8 37p 78 401 17 OOp 
1152 12.509 78 409 CV2339 
12AT8 80p 80 4áp 180.001 
I2AT7 SOp 803 29 2áp JP9 /7D 
12AÚ7 ß0p 806 1ß-00p í8750p 
12AV8 SOD 807 á0p K301 06.001 
1241x7 809 813 23 7Sp K305 112 OOp I2BA8 85p 832A 18 OOp K30811ß OOp 128E6 Sbp 866A 75p 

K337 11800 12ßH7 27p 964 Opp p 
1208 8ßD 966 Opp 5C22 118 00D 
1ßE1 51.3269 968 ß0p 725A 118 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. 
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while the top and bottom are 314 X 218in. The pieces 
form a box having external dimensions of 314 X 

218 X 158in. 
The pieces should be cut accurately. One 314 X 

218in. piece is put aside and the other pieces 
cemented together to form the case. Joints may be 
smoothed with a small file when the cement or 
solvent is hard. 

Capacitor VC1 and the two switches are screwed 
to the top of the case. Ll, the sockets for the probe, 
and an optional 6BA earthing terminal, are fitted 
to one end. Most of the circuit is assembled on an 
insulated panel. The back is finally secured in place 
with two screws. 

It is helpful to use transparent material, because 

AF/RF 
Mini-probe 

IE an amplifier or receiver does not operate, the 
quickest way to localise the fault is generally by 
making stage -by -stage checks, working backwards 

from the output stage. This rapidly shows that part 
of the circuit where the fault lies. 

The pocket sized mini -probe generator described 
here is suitable for this purpose, is completely self - 
contained and only 314 x 218 x 158in. in size. An 
integral prod provides the following outputs: 

(1) Audio to test a.f. stages. 
(2) Modulated r.f. over about 380- 550kHz for 

testing i.f. stages. 
(3) Modulated r.f. over about 550- 1500kHz, to test 

mixer and r.f. circuits. 
No long wave band coverage (except to 380kHz) 

is provided, because if a receiver is working on m.w. 
but not on l.w., investigation will in any case be 
confined to those parts of the circuit in use on l.w. 
only; l.w. aerial winding, switching, l.w. oscillator 
coil and padder, and any other item in this part of 
the circuit. 

Circuit 
This is shown in Fig. 1; the MPF102 is the r.f. 

oscillator Trl, and with Si open VC1 tunes Ll over 
the range of about 550- 1500kHz, or the usual medium 
wave band. With Si closed, C2 is in parallel with 
VC1, and the range is about 380- 550kHz, to include 
the band around 455- 470kHz required for i.f. tests 
in receivers. Output is via the isolating capacitor C6, 
to the r.f. output socket. 

The 0071 is an audio oscillator Tr2, giving a.f. 
output via C7 to the a.f. output socket, and also 
modulating the r.f. oscillator. A test prod or probe 
is inserted in socket r.f. or a.f., to suit the part of 
the circuit under test. 

Construction 
The case is made from 18in. thick Perspex. The 

two ends are 178 X 138in. and the sides are 314 x lssin. 

F. G. RAYER 
connections can more easily be seen when wiring 
the equipment. If the material used is not 18in. thick, 
dimensions of some of the pieces will have to be 
changed to allow for this. 

The small variable capacitor listed VC1 actually 
has two sections, one of 78pF and the other 192pF. 
These are wired in parallel to give 270pF. Any 300pF 
or similar capacitor would be suitable provided it 
is small enough to fit in the case. 

Ll is a medium wave coil as used for valve equip- 
ment. If a different coil is fitted, it might be neces- 
sary to try reversing connections to 8 and 9, Fig. 1, 
to secure oscillation, or even to change the number 
of turns on this winding. 

T1 is a small a.f. driver transformer, and con- 
nections shown are for the one listed. It is likely 
that other transformers might function, but it might 
be necessary to reverse connections lo one winding, 
or to modify component values. 

Should other transistors be to hand, any tried 
need to be of similar general type to those shown. 

___LSleeving` Prods 

R8 270k T813j 

Fig. 1 : Complete circuit of Mini -probe with details of prods. 
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It would be wise to hook them temporarily into 
circuit, to see if they are suitable, before assembling 
in the small case. 

Assembly 
Fig. 2 is the layout of the mini- probe. The switches 

and VC1 are held with small countersunk bolts. 
Holes are drilled for L1, "earth" terminal E, and 
sockets, and Ll and the r.f. socket are inserted. 

It is then possible to wire up this portion of the 
equipment, using sleeving on all leads. Leave pro- 
jecting wires which will pass up to R2 and C3, the 
drain "d" of the f.e.t., negative line, and from R3. 

The a.f. oscillator and other parts of the circuit 
are assembled on a piece of 'lain. Perspex just under 
3 X 178in. with a cut -out 2 X lin. to take the PP3 
battery. Transparent material here also makes it 
easier to see where leads run. 

Holes for leads are made with a 'rein. drill. There 
is a reasonable amount of free space for components. 
Connections are of 26s.w.g. tinned -copper wire, in 
lmm sleeving. 

A holder is fixed with adhesive for the MPF102 
which is not inserted until wiring is completed. 

When the small panel is wired, lower it into 
position, allowing the projecting wires mentioned 
to pass up through holes. Cut and solder these leads 
in place. 

The a.f. output socket can then be put in, and 
wired to C7. The "E" terminal is also fitted and 
connected. A piece of stout card about 2 X lin. is 
cut to place over the back of VC1, where the battery 
rests. 

Battery leads are short pieces of thin flex, and the 
insulated top of an old battery can be used as a 

Z" 1" 
Tr1 

3x18x 
18 

Perspex MPF\2 

1 - Idi 
r7 

0 j_ 
Irr G R3 

i. 

For back 
screw 

[sta 
. 

s1 v c 1 s2 ,-i- o 

RF 

For back screw 
ITB12l 

Fig. 2 Constructional details. The upper component panel fits into 
the main box, below. 
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* components list 

Resistors: 
R1 2 7ki! R5 5 6ki! 
R2 1 5M1! R6 47ki2 
R3 10k11 R7 10ki! 
R4 4701! R8 270ki1 

All 10° ,W 

Capacitors : 

Cl 0 31µF 
C2 250pF S.M. 
C3 22pF S.M. 
C4 0.021 F 

All disc or miniature types 
VC1 192 78pF (Jackson SD2) 

C5 0-02,uF 
C6 tOpF 
C7 1000p F 

Semiconductors: 
Tr 1 MPF 102 Tr2 0071 

Miscellaneous : 

Lt, Range 2 (Yellow) Denco valve type coil. 
T1, audio transformer, (Home Radio TR64). 
Slide switches, miniature (2). Transistor socket, 
3 -lead for Tr 1. Knob, sockets (2). 

battery connector. Be sure to follow the polarity 
shown on the battery which will be in use, not taking 
polarity from the old battery fasteners (which will 
now be reversed). 

Testing 
Close S2 and temporarily connect phones from the 

a.f. socket to "E ", or make a connection from the 
a.f. socket to an a.f. amplifier. An audio tone should 
be heard. If not, check connections etc. in the 0071 
part of the circuit. 

Open S1 and place the mini -probe near a receiver, 
which is tuned to find the signal. If none is heard, 
check the r.f. part of the circuit. When the signal 
is heard, rotate the core of Ll, meanwhile keeping 
the signal tuned in on the receiver. Continue until 
the lowest possible frequency is reached (core fully 
in L1) and lock the core with a 6BA nut. The vari- 
able capacitor listed has trimmers, and these are 
half unscrewed. 

Notes 
Two pieces of 14in. thick Perspex about 112 X 38in. 

are tapped for 6BA screws and screwed inside the 
case, as in Fig. 2. These hold the wired panel in 
place. The back is attached by running 6BA counter- 
sunk screws through it into the tapped holes, or self - 
tapping screws could be used. 

One of the prods is a length of 14s.w.g. wire 
soldered to a plug which can be inserted in either 
socket, for maximum a.f. or r.f. output, as required. 
Sleeving is put over the stout wire, Fig. 1. The 
second consists of the attenuator resistor R8, enclosed 
in sleeving. This prod is used when a reduced output 
is wanted. 

Either prod is placed in the required socket, and 
the mini -probe is held in the hand, so that the prod 
point can be touched on appropriate circuit points. 
For many tests, the earth return (E) connection is 
not necessary. 

Where the output proves too great, the attenuator 
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Fig. 3: (above) Circuit of a typical audio amplifier. A connection should be shown between the negative side of.C6 and the negative supply line. 
Fig. 4: (below) shows the r.f. and i.f. stages whkh would precede the audio amplifier. 

base 

collector 

emitter R1 

Cl 

TCI 

VC1 

L1 

L2 

L3 

C2 

S1 

R2 

IFT1 

I 

u 

o 0 

o 

óL4 
o o 

TC 3 

C3 R3 

TC2 

C4 

VC2 

R4 
IFT2 

a á;;. 
u 

R7 
IFT3 

a 

C5 

RS 

R6 C6 RB 

C9 

R9 

VR 

D1 

AF 

probe may be inserted. In some i.f. and r.f. tests, it 
is sufficient to place the tip of the probe near an 
insulated lead in the receiver. 

Constructors who are not familiar with this method 
of circuit testing will probably find the details which 
follow helpful. 

AF tests 
Fig. 3 is the circuit of a typical a.f. amplifier, or 

the a.f. section of a receiver. These tests work back- 
wards from the loudspeaker, and the generator tone 
ceases to be heard when the faulty item or stage is 
introduced. Checks made could be as below: 

(1) Generator a.f. prod to A, and generator E 
to B. If no tone is heard, T2, speaker, or con- 
nections to it are defective. 

(2) Generator E to circuit E, AF prod to C or 
D. If no tone is heard, Tr3 and Tr4 are not work- 
ing. Suspect R12 and transistors. 

(3) Prod to F or G. If signal ceases, there may 

TB1 

be a break between F -C or G -D. Look for defective 
joints or cracked foil of circuit board. 

(4) Prod to H. If no tone is reproduced, T1 is 
suspect. 

(5) Prod to I. If no tone, conductor from I -H 
suspect. 

(6) Prod to J. If no tone is heard, suspect Tr2, R9. 
(7) Prod at K. If tone ceases, conductor K -J 

is defective. 
(8) Prod at L. If tone ceases, C3 is suspect. 

In the same way, proceed to M, N, O, P, Q, R, S 
and T. When the tone heard in the speaker ceases, 
the last item -foil conductor, capacitor or stage - 
introduced is at fault, so is checked in detail. 

When introducing an extra transistor, such as 
moving the prod from I to J, or from M to N, the 
additional amplification should increase the volume. 
Except for tests where there is little amplification 
(as for the output stage) the earth lead can be 
omitted, the mini -probe simply being held to bring 
the prod on to the required circuit point. 
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With circuits giving a lot of amplification, and 
having no volume control, remove the ordinary prod 
and put in the attenuator prod if volume is too great. 
Always keep loudspeakers within reasonable limits 
to avoid overloading output or other stages. 

I F tests 
Assuming a.f. tests have been made up to the 

volume control VR in Fig. 3, thus proving the a.f. 
section is working, place the prod in the r.f. output 
socket of the mini -probe. Touch the prod on A, Fig. 
4, and tune the mini -probe to the receiver i.f., as 
indicated by the tone in the loudspeaker. If no tone 
is obtainable, suspect i.f.t.3, Dl and connections to 
these items as well as C9. 

If a tone is heard, proceed to B, C, D, E, and so 
on, in the manner explained earlier. When signals 
cease, the defect is in that part of the circuit just 
introduced. For example, if the tone is heard with 
the prod on F, but not on G, the conductor from 
G -F is suspected. But if heard at G, but not with the 
prod at H, i.f.t.l is defective. 

A view of the finished Mini -probe, with the PP3 battery removed. The 
components in the foreground are mounted on the perspex sub -panel 

These tests continue to I and J. If signals are 
heard with the signal at intermediate frequency 
injected at J, then the whole i.f. amplifier is working. 
When proceeding from B to F, and on to J, con- 
siderable amplification should become apparent, and 
it may suffice merely to put the prod point near the 
insulation of the leads or components in question. 
Otherwise use the attenuator prod. 

Mixer tests 
Assuming the circuit has been proved to work up 

to point J as explained, set S1 for m.w. reception, 
put the prod on K, and tune the mini -probe and 
receiver to the same frequency, trying to hear the 
tone. If it is heard, and the receiver is newly built, 
the only fault may be wrong adjustment of Ll on the 
ferrite rod, or the core of L4, or trimmers TC1 or 
TC2. If so, try to align in the usual way. Should 
no tone be heard, try adjusting the core of L4 and 
position of Ll on the ferrite rod. If this has no 
result, it is probably easiest to check Ll, L3, L4 
and other windings with a meter, for open circuit. 

When m.w. reception has been obtained but l.w. 
results are not achieved, the fault must lie in those 
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items which are in use on 1.w. only. That is, L2, TC3 
and C2, in Fig. 4, including connections to Si, or in 
the adjustment of these items. 

To some extent the faults to look for depend on 
the individual situation. As example, in a newly -built 
receiver which has never worked, a lead may be 
omitted. But where an existing receiver has failed, 
the fault is in a component, joint, foil conductor, or 
other item which has deteriorated. 

In general, such tests take only a very short time 
indeed. Systematic tests and examination to locate 
the exact cause are then locàlised to a few com- 
ponents or connections. 

Calibration 
It is useful to have a card scale on the mini -probe, 

marked in frequencies. For the higher frequency 
range, place the mini -probe near a receiver. Tune 
the latter to various frequencies, adjust the mini - 
probe to the same frequency, and mark its scale. 

For the lower frequency range, the extreme h.f. 
and Lf. markings can be found from the l.f. end of 
the m.w. band of the receiver, and the h.f. end of 
the Lw. band. Then tune the mini -probe to a known 
frequency, such as 400kHz, and the receiver to twice 
this; that is 800kHz. Move mini -probe and receiver 
tuning together, to 900kHz on the receiver, which is 
450kHz on the mini -probe. 

In the same way, 500kHz and other markings can 
be found, by having the receiver tuned to the second 
harmonic, or twice the mini -probe frequency. 

The scales are really intended as signal -generator 
markings for receiver calibration, but are useful 
when checking r.f. stages. 

CQ! CQ! CQ! CQ! CQ! CQ! CQ! 
ISSUES WANTED 

..September 1969 to December 1969 issues of P.W. and the February 1968, May 1969 
and September to December 1969 Issues of P.E. I will consider any offer. -K. Senthi- 
Lohanath, 105 Graham Road, London, S.W.19. 

...the back Issues of P.E. for July, August and September 1968. -S. Lumb, 4 Rydall 
Street, Holbeck Leeds, LS11.9LF. 

...the Issue /s of P.W. containing plans for a videophone which could be connected 
to the speaker leads and operated lights according to the frequency of the sound. - 
T. Cousens, 82 Bentley Lane, Leeds 6. 

...Jan., March, June, Sept., Oct., Nov., and Dec. 1969 issues of "Television ". Will 
purchase all of 1969 If possible. -S. V. Fisher. 146 Hilton Street, Springflelds, Wolver- 
hampton, WV10.OLF. 

...Practical Wifeless for March 1989 containing article on the F.M. Tuner part 2.- 
V.E.W. Stewart, 17 Levylsdene, Guildford, Surrey. 

...P.W. for January-July 1968 and P.E. July- February 1968 to February 1969 also valve 
7S7 or equivalent. -M. F. Green, 124 West Road, Waverham, Northwich, Cheshire. 
CW8.3HQ. 

INFORMATION WANTED 
...any gen at all on the Minimitter receiver MR44. -R. Perrow, G3ZZT, 17 Wearmouth 

Drive, Sunderland. 
...Information on adding an S -meter to R107 and using RF24B as a 15 metre convertor. 

-N. Thornley, 58 Norman Road, Northampton NN3 2SG. 
...circuit diagram for solid state a.m. and /or f.m. low power transmitter or informa- 

tion as to where to find one. -Denis Duggan, Nutley House, Glaaheen Road, Cork, 
Ireland. 

...any information on Govt. surplus crystal tester. monitor, crystal type 2 ref. 
number 10T/11390, serial No. 28421. -J. Noneley, 16 Surrey Street, Latchford, Warring- 
ton, Lancs. 

...circuit details on ex -W.D. mine detector Mk. 4 or Issues of magazine in which 
Information appeared. -B. R. Ward, 21 Nursery Road, Hoddesdon, Herts. 

circuit diagram of Gelose 2 -metre convertor using ECC88. The 13. is part No. 2713 
and I would like to know the frequencies of It. The variable capacitor is numbered 5812 
and the chassis 5810.- Bernard Panneton, 1018 Jean Boc hart, Boueherville P.Q., 
Canada. 

...a service sheet or a Bastone tape recorder advertised by Ham' Iton Radio. I cannot 
find model number marked, but valves are EZ80, ECC83, EL.84, D M70. -A. J. Green- 
field, 114 Eton Road, Burton Upon Trent, Staffordshire. 

.,service sheets or other Information on v.h.f. receiver type 71 5 made by BCC of 
Wembley and Juliette receiver NA 5018A. -D. S. Marshall, 6 Glyn- y-Mor, Llanbedrog, 
Caernarvonahlre, N. Wales. 

data on the 3BP1 scope tube. I am designing a scope /Rx or 13. amp. using the 
Rx /Ind APN 9 chassie, etc. -K. Apps, 42 Egremont Road, Exmouth, Davon. 

any gen on mods to the R107 receiver. -C. J. Bigger, Chapman. House, Oakham 
School, Oakham, Rutland. 

...details of and the manufacturer of r.f. and I.f. modules for general coverage 
receiver construction. -I. J. Carruthers, 114 Langmoor Way, Carlisle, CA1 3LL. 

...any Information on Dumont 2507 A5 c.r.t. -L. A. Badenhorst, c/o 18 Unvotl Street, 
Stlifontien, Transvaal, Republic of South Africa. 

...service sheet for a Bush transistor serial number 918/00434 v.h.f. medium, long 
and bandspread waves. -T. Kelly, 59 Glentow Road, Whitlhal', Dublin. 

...blueprint for the Strand amplifier. -N. Hodgson, 84 Lansbury Drive, Hayes, Middx. 
any information on where I may be able to obtain a replacement speed -change 

pulley wheel for Balfour Princess tape recorder. -W. R. Kennon, 14 Newbold Avenue, 
Chesterfield, Derbyshire. 

...wiring circuit for a Powerfiash Electronic Timing Light and anyone who can 
supply the parts. -Ian Kelton, 40 Craigpark Drive, Glasgow, El, Scotland. 



IN NEXTAVDNTNS 

Quality HI-FI SYSTEM 
This project, describing a complete stereo amplifier and speaker enclosures, will provide a very 
high standard of reproduction at a cost far below that of equivalent commercial equipment; 
just look at the spec: Preamplifier, frequency response I0Hz to 30kHz (-3dB points), THD less than 0.15 per cent; Main Amplifier, Sanken hybrid module, frequency response 20Hz o 100kHz, THD better than 0.1 per cent, output 25W r.m.s. per chanreL Speakers, one 12ín, unit with 
an exponential horn tweeter per channel. Complete construcíanal derails ara given -from the record player plinth to the wiring of the cross -over network. Be sure not >.o miss this major project starting in next month's issue. 

PRACTICAL 
WIRELESS 

r . .. . . 

dir :jOSeO- i_.. 

Car Rev- Counter 
A universal instrument suit- 
able for cars with either 
negative or positive chassis 
and with 4, 6 or 8 cylinders. 
No complex connections are 
needed to the car's electrical 
system. Although a 240° 
meter was used for the proto- 
type, any 1mA meter will 
suffice and calibration details 
are given for an f.s.d. of 5,000, 
8,000 or 10,000 r.p.m. 

PLUS MANY OTHER CONSTRUCTIONAL ARTICLES 
AND ALL TIE REGULAR FEATURES. BE CERTAIN 
NOT TO MISS THE NEXT ISSUE. PRICE 20p. 

TRANSISTORISES 'SCOPE 

This will be a real winner of 
an article judging by the 
interest shown when the 
scope was displayed at the 
Audio Fair recently. Readily 
available components are 
used for the circuit which will 
work from a 12V battery 
making it one of the first 
projects ever describing a 
truly portable oscilloscope. 

ALL IN THE FEBRUARY 
ISSUE ON SALE JANUARY 7th 815 



CASCODE AMPLIFIERS 
THE units to be described are versatile and 

adaptable amplifiers suitable for use as pre- 
amplifiers, high -gain oscilloscope amplifiers 

or an add -on "front end" for t.r.f. receivers. 

Basics 
The skeleton circuit diagram of a cascode amplifier 

is shown in Fig. 1. A cascode amplifier is basically 
a grounded -cathode triode amplifier directly coupled 
to a grounded -grid triode amplifier. The basic advan- 
tages of a cascode are that the circuit has a gain 

Fig. 1. Basic cascode amplifier circuit. 

comparable with that of a pentode, but with very 
low noise characteristics, and a wide frequency 
range; the circuit is simple to set up and operate. 

The basic circuit of Fig. 1 works as follows. A 
signal is fed into the grid of Vla acting as a 
grounded -cathode amplifier with the necessary bias 
being developed across Rl. The output from Vla 
appears across Vlb which acts as an anode load. 
The amplified signal appears at the anode of Vlb, 
which acts as a grounded -grid amplifier giving a 
current gain of less than unity but considerable 
voltage gain. The grid of Vlb is raised above earth 
by the potential divider R2, R3, as Vlb cathode is 
approximately 50 volts above chassis. In operation, 
Vlb grid is slightly negative with respect to the 
cathode. 

There are several points which make it essential 
for the valve employed to be specially designed for 
cascode operation. It must have a high heater - 
cathode voltage rating, a very low noise value and 
it must not be microphonic. Suitable valves are (for 
6.3v operation) ECC84, ECC88 and ECC189. 

It is possible to run a PCC84 on slightly reduced 
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IAN WILSON 
heater voltage (its rated Vh is 7V) but this is not 
recommended as it may affect the characteristics. 
It should be possible to find a suitable small heater 
transformer which will, slightly over -run, provide 
the necessary voltage. Current drain is 0.3A with 
PCC84, 0.36A with the 6.3V valves. 

Practical Circuits 
Two modifications of the basic circuit will be 

described. 
Aperiodic RF Amplifier. In Fig. 2, the output 

load of Vlb is a radio- frequency choke. The output 
is fed via C5 to the tuned grid of the first stage of 
the t.r.f. receiver. Any signal appearing on Vla grid 
will be amplified and appear across the r.f.c. The 
amplifier acts as an excellent isolating unit to pre- 
vent the possible low impedance of an aerial being 
reflected across the tuned circuit, which may be the 
only means of increasing the selectivity. 

Reaction in the receiver may be controlled very 
critically so that maximum Q is obtained. The unit 
takes a current of 13 mA at a voltage of 260. Circuit 
values are for an ECC84 valve. 

The unit may be constructed on any convenient 
small chassis, or built into an existing receiver. Lay- 
out is not very critical for low frequency operation, 
but it is advisable to screen the leads to Vlb from 
the input leads, and the reaction section of the 

R3 

0-+200v 
(Fig 4) 

HT+260V 
68k 1W 

R4 
470k 

Fig. 2. Untuned cascode amplifier. 

receiver. This simple addition to an existing "stand- 
by" set will do much to improve the defects inherent 
in a simple design. 

Tuned RF Amplifier. This version of the basic unit 
is a high -gain tuned amplifier with provision for gain 



control and a.g.c. connection, Fig. 3. The advantages 
of this amplifier are utilised to the full in this ver- 
sion of the design. The noise factor of the first stage 
in a multi -stage receiver has a great bearing on the 
noise generated in the receiver. Frequency changers 
often have a very high noise value, so any low -noise 
amplification before this stage represents a signifi- 
cants improvement in performance. 

The circuit is basically as before but the input is 
tuned (this function can be incorporated in the 
design of the receiver, or the pre -amplifier may be 
separately tuned) improving receiver selectivity. 

+ +200V 
(Fig 4) 

HT+ + 1 645k 1W 260V C3 

R3 

R4 
470k 

R2 

100k 

Fig. 3: Tuned RF amplifier with a.g.c. and gain control. 

AGC 

The gain control is VR1, which controls the grid 
bias on Vla and hence the mutual conductance of 
the valve. Once again, the output is taken direct 
to the "hot" end of the first tuned circuit, which may 
need some slight re- trimming as a result. 

If it is not desired to have a.g.c., the lower end 
of Ll is earthed, and Cl and 112 are unnecessary. 
Once again, the current drain is 13mA at 260V. 

Power Supplies 
If the amplifier is required to be a self -contained 

unit, some form of h.t. and l.t. supply is needed. A 
simple power supply is shown in Fig. 4. Alternatively, 
the amplifier may take its power from the main 
receiver. If this has a live chassis, great care should 

BY100 
Rl 

AC Mains 
input 

HT+ 
200V 

To heater 

Fig. 4: Suitable simple power supply for cascade amplifier. 

be taken to ensure that no accessible parts are alive 
on the amplifier. If a separate supply is used, the 
two chassis must NOT be connected together: an 
isolating capacitor of 0.1µF at 350V must be inter- 
posed. In this case, the a.g.c. will be in operative, 
since no d.c. connection exists between the two. 

PHILIPS 
DNL 
The Dynamic Noise Limiter is a 
phase -compensated active noise 
suppression circuit which can be 
used with cassette recorders and 
cassette players without affect- 
ing their compatibility. It can also 
be used with a record player or 
a tape recorder when used in con- 
junction with a separate ampli- 
fier. DNL has been developed by 
the Dutch laboratories of Philips 
who have designed a circuit which 

is effective only during replay for 
the prime reason that the circuit 
should benefit all users of Com- 
pact Cassettes. 

The operation of the DNL is 
one of a steep low =pass filter 
operating in the absence of high 
signal frequencies. It is tripped by 
high frequencies in such a way 
that high frequency signals above 
a certain level will by -pass the 
filter action. 

The DNL splits the input signal 
into two -both parts are identical 
and contain low, middle, and high 
frequencies as well as the tape 
hiss. One goes into the "all -pass 

14V 
o 

D6 
BA217 C10 C11 V-out 

fll3 F---UF 
R /On f,p 

filter" which changes the signal 
into opposite phase without in- 
fluencing the character of the 
sound. The other goes through a 
filter that eliminates the lower 
and middle frequencies of the 
signal. Only the high frequencies 
above 4kHz are allowed to pass 
through. These frequencies are 
processed so that when the pas- 
sage of music becomes softer the 
higher frequencies and the noise 
are made stronger. Since the two 
signals are now in opposite phase 
the "processed" high frequencies 
cancel out the "unprocessed" 
frequencies of the signal that 
went through the "all -pass filter." 

The two signals in the two 
channels are then put together to 
form one output signal. 

Unweighted measurements show 
that the DNL provides a ratio 
improvement of more than 10dB 
at 6kHz and 20db at 10kHz. 

Philips say that the DNL will 
be available as an accessory suit- 
able for all existing cassette re- 
corders early in 1972 and priced 
at £7.80. In late 1972, Philips will 
also make available a stereo 
cassette recorder and deck with a 
switchable DNL facility built -in as 
part of the unit. 
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SOUND 

INIGGIRED 

FLASH 

W. LANGLEY 

MANY readers will have an interest in pho- 
tography as well as in electronics and the 
device described here will enable some 

interesting and unusual shots to be taken. The total 
cost of building the sound triggered flash unit 
described here is not high and money will not be 
wasted even if only a few shots are attempted. Note 
that this device is only suitable for electronic flash 
guns and although it should be possible to arrange 
for the SCR to apply a voltage to a flash bulb, this 
has not been tried. 

Those who have commented on the unit have 
suggested that it could have applications as a burg- 
lar alarm; the sensitivity can be set to such a level 
that a flash will be produced by the noise made by a 

burglar. This should certainly be a strong deterrent 
and it has few of the disadvantages of the conven- 
tional type of bell -type burglar alarm since accidental 
triggering will not be so objectionable or so serious. 
If this is attempted a mains power supply giving 
9V d.c. will be neeeded for the trigger unit as the 
batteries will not last all that long under continuous 
operation. 

The sensitivity of the unit is variable over a con- 
siderable range, a feature very necessary for a 
device of this type. 

THE CIRCUIT 
The complete circuit is shown in Fig. I and is 

basically a d.c. coupled amplifier. Instead of a con- 
ventional microphone, a small high impedance loud- 
speaker is used in reverse as the transducer. This 
is very sensitive and rather cheaper than a micro- 
phone. However, this has to be coupled to a low 
impedance input to provide a decent match and so 
this is connected to the emitter of a common -base 
transistor configuration. The typical input impedance 
of such a stage is about 50f/ and so a good match is 
achieved; there is also high voltage gain in such a 
stage. 

Rl acts as the collector load and the signal is 
applied directly to the base of TR2 which is arranged 
as a conventional common -emitter amplifier. Base 
818 
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F g. 1 The circuit of the flash (rigge uni( VR1 acts as 

the sensitivity con ro /. 

* components list 

Resistors 
R1 68kf2 R4 47052 
R2 10k0. R5 11d2 
R3 4752 R6 33011 
All } or 1W, 5 or 10 %, types. 
VR1 100,0 linear, wirewound pot. 

Capacitors 
Cl 30iiF 10V C2 30ir.F 10V 

Semiconductors 
Tr1 BC169C 
Tr2 BC169C 

Tr3 2N3702 
SCR CRS1/05 

Miscellaneous 
Loudspeaker, 25 -80t1 miniature type; on-off slide 
switch; battery, 9V PP3; chassis to sizes shown; 
3mm co -ax socket -see text; accessory shoe ; 

Veroboard -see text. 



Some experimental photographs taken using the prototype which illustrate the action. Top left shows a champagne cork leaving the bottle, the 
"pop" triggering the flash. Top right shows a light bulb at the instant of shattering. Bottom left is the splash made when a ball is dropped Into 
water while next to this is a ba / loon in the process of bursting; the pins onto which the balloon was dropped can be seen clearly. The pieces 

of rubber shown are from previous shots. The rubber from the bursting balloon is still in a stretched shape (the balloon was a 'sausage' type). 

bias for Trl is taken from the emitter of Tr2 via 
R2. Cl stabilises the base voltage of Trl and C2 
decouples R3, so preventing negative feedback from 
reducing the gain. By arranging the base bias for 
the first transistor in this way, d.c. stabilisation is 
achieved. 

The collector load of Tr2 is VR1, a 10011 wirewound 
potentiometer; by varying this the bias level for 
the third transistor is controlled and this affects the 
sensitivity. If the value of VR1 is very low, Tr3 will 
only conduct when relatively high currents pass 
through it. If VR1 is set to such a level that Tr3 is 
nearly conducting, the slightest increase in current 
will switch it on. 

R4, with VR1, forms a potential divider applying 
the bias to Tr3. The collector load of Tr3 is R5 and 
it is the voltages developed across this that control 
the operation of the circuit. 

The potential at the collector of Tr3 is applied 
to the gate of the SCR via R6 

With VR1 set at the correct position, Tr3 will only 

conduct sufficiently on high peaks of sound and in 
some ways it is acting as a limiter. 

The switch contacts of the flash gnn must be 
wired the correct way around across the SCR. If 
there is any doubt about which is positive (which 
connects to the anode) this can be measured using 
the volts range of a multimeter. 

With insufficient potential applied to the gate of 
the SCR, this has a very high resistance but this 
falls to practically nothing as soon as the potential 
on the gate reaches the necessary level. 

When a sound wave of the required level strikes 
the cone of the loudspeaker, a small potential is 
developed in the speech coil causing Trl to conduct 
more which in turn causes Tr2 to pass more current, 
increasing the potential across VR1. As VR1 forms 
part of the base -emitter circuit of Tr3, as soon as 
the potential in that circuit exceeds about 0.6V 
(silicon transistors are used here), 'Tr3 conducts 
causing the voltage at the junction of R5 and R6 to 
rise to or above the critical level and the SCR is 
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switched on. 
One of the characteristics of the SCR is that it 

remains on even if the gate triggering voltage is 
removed and it can only revert to its high resistance 
state when the potential across the anode and 
cathode (marked a and c in Fig. 1) is removed. The 
potential is removed when the flash occurs and so 
the SCR automatically reverts to its non -conducting 
state. 

The 9V supply is provided by a small PP3 battery 
which is quite sufficient to operate the trigger unit. 

CONSTRUCTION 
The majority of the components can be mounted 

on a small piece of Veroboard, 0.15in. matrix, 12 x 
8 holes, the copper conductor strips running across 
the short way. Clearance is provided at one end to 
allow for the fitting of an aluminium angle bracket 
which holds the component board inside the chassis. 
Only one break in the conductor strip is necessary, 
this being underneath R6. The layout is shown in 
Fig. 2. 

Five connections are needed to the component 
board. One is provided by a short wire fitted with a 
solder tag which connects to the negative strip. This 
solder tag fits under the mounting screw and this 
provides the negative supply line. There are four 
other connections and Veropins can be inserted to 
provide these. Two of these go to VR1, one to the 
loudspeaker and the fourth directly to the flash 
gun socket. 

The circuit can be built into a small aluminium 
chassis fitted with a drop in lid. The size is not of 
course critical, though the dimensions shown in Fig. 
3 are about right. The loudspeaker is mounted on 
the lid and the whole lot glued using Araldite or 
some similar adhesive. The siting of the on-off switch 
and VR1 can be seen from the drawings and the 
photographs. A solder tag should be fitted to the 
chassis to provide the common negative point; this 
is best fitted on the screw holding the battery clamp 
which can be cut out from some scrap aluminium of 
thin gauge. 

The top of the chassis can be fitted with a photo- 
graphic accessory clamp; these are available from 
several photographic suppliers. They are provided 
with very small screws without nuts and the simplest 

A view of the prototype with the front panel removed. The 
component board can be seen edge -on at the top. 
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Flash gun 
socket 

Fig. 2 : The component layout on Veroboard. The long cathode 
lead of the SCR should be sleeved. The solder tag screw also 

fits through the mounting bracket. 

way of fitting this is to drill two very small holes 
and self -tap the screws into these. 

3mm. co -ax sockets which are used for flash fittings 
seem hard to buy; if these are available or can be 
purchased one could be fitted to the chassis as the 
output socket. The author used an extension lead 
fitted with both male and female sockets. One end 
was cut off and the loose wires soldered inside the 
chassis. The connector then runs out through a 
hole, providing a longish lead to which to connect 
the flash gun lead. This can be seen from the 
photograph. 

A calibrated knob should be used for VR1. Note 

r 
2á 

t--1 BDia 41 

f 

3á, 

Accessory 
bracket 
mounting holes 

-- 

1" 8 Dia 

.0" 

.-1?.. 

i 

32 

Cut to suit 

12Dia 

3r 2 

Fig. 3 : The metalwork details. The cut -out for the on -off 
slide switch should be made to suit. 



that VR1 must be a wire wound type; the original 
use of a carbon track type was a failure and the 
positive action of a wire wound type is much prefer - 
ahlE 

The I omponehl board with the wires attached, compare this 
with Fig 2. 

Component 
board 

L 

sw1 

Flash gun 
socket 

Fig. 4 : The wiring details. 

The uses of such a device are many and varied. The 
action of operation is extremely rapid and the 
slight delay from the making of the sound to the 
actual flash is not electronic but solely due to the 
time taken for the sound waves to reach the unit. 
The closer the unit to the sound source, the less the 
delay. 

Those who are experts in photography will not 
need any advise on how to use this device but for 
those with less expertise, operation should be as 
follows. 

All subjects should be photographed in subdued 
light -the darker the better. The flash gun should 
be charged up and a dummy run made, if this is 
practical, this will ensure that the sensitivity control 
is correctly set. If a dummy run is not practical it 
should be possible to estimate the approximate 
loudness of the sound that will be produced and the 
hands can be clapped to provide a sound of roughly 
equal loudness. Normal movement and conversation 
are quite possible without any danger of the flash 
being accidently triggered except on the most sen- 
sitive settings. 

When all is ready the flash gun should be charged, 
the shutter of the camera opened, the sound made 
and the shutter closed. Obviously the shorter the 
shutter remains open the better. 

ADCOLA soldering 
Instruments add to 
your 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 
I i 
B 33 =' - 3.2 mm CHISEL FACE 

B14 2.4mm CHISEL FACE 

7 
B 24 7'r - 4.75 lFlm SCREWDAIVER 

fACE ll 
B 

12 i¡ - 4.75 mm EYELET BIT l 
CHISEL FACE 

f 

B 58 -ÿ ' - 6.34 mm 

LONG LIFE 

r- 

B 42 LL l { - 4.75 mm CHISEL FACE 

B 38 LL l - 3.2 mm CHISEL FACE 

B ULL 3E - 2.4 mm 

I_ 
CHISEL FACE 

B 44 LL Y; - ..7s mm SACE CREWDRIVER 
F 

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. 

ADCOLI 
,H.qd ,.d. M..* 

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: Soljoint London Telex .Telex: Adcola London 21851 
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Wireless Widows of the world unite! 

IN these days when the emanci- 
pation of women is nearly 
complete, it is sad to reflect 

that many hams regard an XYL 
in the shack with horror. Indeed, 
many hams earnestly believe that 
an XYL's place is in the home and 
definitely not in the shack. 

The "WW Club" 
I too, unfortunately, used to 

share this out -dated and dim view 
until it came to my knowledge 
that my XYL, together with 
others, was planning to open a 
Wireless Widows' Club to rival 
our local Radio Club. She main- 
tained that many War Widows 
have in the past formed War 
Widows Clubs up and down the 
country. So, she concluded with 
impeccable logic, why not a 
Wireless Widows Club ... After 
all, she said, there is no difference 
between a Wireless Widow and 
a War Widow. 

Hams who are keen on mar- 
riage statistics (not vital!) could 
ferret out information of XYL's 
who during the last twenty -five 
years or so have consulted their 
Marriage Guidance Counsellors 
and asked for assistance in deal- 
ing with this problem or, worse 
still, ended up in the Divorce 
Court, pleading unlimited cruelty. 

"No, my husband does not 
booze with his pals late at night 
nor does he run about with other 
birds. Worse still, he shuts him- 
self in his shack and does not 
come out till late at night. During 
lunch he has a far away look on 
his face and keeps murmuring 
strange numbers." 

"What sort of numbers, 
Ma'am ?" I imagine the Marriage 
Counsellor asking. 

"Well, I think . . . 6146, 5763, 
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ROPING IN 
THE XYL 

by 

ROGER SCOTTO 9H 1 BZ 

The author explains how to 
keep the XYL happy by 
making her feel at home in 
the shack. 

6062 . .." replies the aggrieved 
XYL. 

Brother, are you guilty of this 
abominable crime? Search well 
into your soul. Are you guilty or 
not guilty? 

If you are, then the best thing 
to do is to try to mend things 
before tackling that AR88 or 
CR100. Your marriage depends 
on your action. 

When I proposed to my XYL 
and told her I needed her, she 
was, like all daughters of Eve, 
glad I said so. However the full 
meaning of those words came to 

... a far away look on his face. 

me when I got to know about this 
Wireless Widows' Club business. 
So, resolving to end up my mari- 
tal conflicts regarding my hobby, 
I put down on a piece of paper, 
why I needed my XYL in the 
shack. 

1. XYL's are handy creatures to 
switch off the Big Switch in case 
of an accident or similar emer- 
gency. So, I took my XYL into 
my confidence and showed her 

the why's and wherefores of the 
B.S. 

2. When soldering, XYL's are 
indispensable things to hold the 
components while you apply 
solder with one hand and the 
soldering -gun with the other. 

3. Having your XYL on your 
side would prevent rows about 
the "junk" around the house. To 
all uninitiated XYL's, all the mar- 
vels of a ham station are, in their 
untutored opinion, just plain 
junk which should be disposed of 
on the nearest available rubbish 
dump as soon as possible. So, 
with this elementary psychology 
deeply implanted into my mind, 
I approached my XYL very dip- 
lomatically (I had to take her out 
to her favourite boutique!) and 
explained the marvels of a QSO 
with an elusive DX station. 

While on this point, remember 
to treat them intelligently and 
not, as some unimaginative ham 
wrote, that XYL's are crafty 
beings. I shudder to think what 
his XYL could have done to him 
had she typed his article. 

4. When going downtown to 
buy some radio components, take 
the XYL. She should know 
where the best shops are so that 
in case you are held up at your 
office for overtime work, you 
could phone her to skip off to so 
and so's radio shop and get hold 
of those components for your 
project which you have just 
started. 

Horror of horrors, I have per- 
sonally come across some XYL's 
who did not know the physical 
difference between a resistor and 
a valve. 

"How should I know? My hus- 
band never tells me," is an often 
quoted excuse. Alas, fellers, too 
true, too true! 



ELECTRO ALUE 

EVERYTHING BRAND NEW 

AND TO SPECIFICATION 
No surplus, clearance lines or 
manufacturers' seconds. 

ELECTRWAUFE 
Electronic Component 

Specialists 
SEMI -CONDUCTORS 
All power types with 
free insulating sets 
1N914 6p A01421I 26p BD131 79p 
1N916 lOp AC142HE 29p BD132 88p 
1N1783A 24p AC153K 22p BDI36 98p 
12;3754 20p AC176 16p BD136 44p 
1N5399 21p AC176K 17p BDY20 92p 
1575402 28p ACI87K 17p BF116 29p 
1844 9p ACY17 Sip BF167 18p 
18940 5p ACY18 19p BF173 19p 
2N696 17p ACYI9 29p BF177 26p 
2N697 18p ACY20 20p 8F194 14p 
257708 12p ACY21 21p 8F195 16p 
2N930 29p ACY22 2Ip BF264 14p 
2N1132 29p ACY39 63p BF266 15p 
2241302 19p ACY40 17p BFX29 lip 
2N1303 19p ACY41 18p BFX84 25p 
2N1304 26p ACY44 S1p BFX85 32p 
2571306 26p AD142 60p BF187 29p 
2571308 33p AD149 68p BFX88 26p 
2N1307 93p AD160 60p BFY60 29p 
2171309 36p AD161 33p BFY61 20p 
2571613 23p ADIOS 36p BFY62 23p 
2511711 28p AF114 24p BBX20 16p 
2N1893 64p AF116 24p 1317184 45p 
2102147 95p AF116 22p 5Y298 18p 
2N2218 34p AF117 22p BYX38-900 38p 
2N2218A 44p AF118 82p BYX38-300R38p 
2572219 38p AF124 24p C407 17p 
2N2270 82p AF126 24p C/82 19p 
2N2369A 19p AF126 22p 5.1403 10p 
2N2483 35p AF127 22p E13983 lOp 
2N2484 42p AF139 33p E0401 18p 
2N2646 47p AF239 38p EC4O2 17p 
2572904 98p ABY26 27p NKT211 25p 
25/2906 44p ABY27 98p NKT212 26p 
2N2906A 47p ASY28 27p NKT213 26p 
2N2924 20p ASY29 36p NKT214 .23p 
2N2926 22p AU111 97p NKT217 50p 
2572928 1 l B90C260 24p NKT281 21p 
2N3063 27p B3912 66p NKT271 18p 
2N9054 60p B6041 72p NKT274 18p 
2N9702 19p BA102 25p NKT403 85p 
2N3703 19p BA190 22p NKT406 79p 
2N3704 19p BA146 27p NKT813F 30p 
2N3706 13p BAlbB 13p NXT674F 24p 
2243706 13p BBIOS/B 18p 0A47 Op 
2N3708 lOp BB103/0 16p 0A90 Bp 
2N3709 11p BCloB lip 0A91 5p 
2N3710 19p BC109 12p °A96 Op 

2103711 13p BC122 21p 0A200 9p 
219794 15p BC126 16p 0A202 10p 
2N3819 23p BC128 22p OC19 50p 
2N3820 69p BC140 30p 0C26 42p 
2N3904 36p BC347 lOp 0029 76p 
2N3908 36p BC148 9p 0086 BOp 

2104098 66p BC149 10p 0C98 66p 
2N4068 13p B0153 19p 0041 4285 

2N4069 lOp BC169 lip OC44 42p 
2N4080 lip BC177 14p OC70 2Ip 
2N4061 11p B0178 1385 0071 38p 
2514124 18p B0179 l4p 0075 40p 
2N4126 27p BC182L lip 0081 26p 
2N4284 16p BC188L lOp 00.81D 26p 
2N4286 lóp BC184L lip 0083 25p 
2N4289 16p 110188 429 0084 25p 
2N4291 16p BC212L 16p P348A 28p 
2N4410 24p B(y219L 1611 82CN1 lOp 
2N4991 82p BC214L ' 18p BM lOp 
2N6082 Blp BC267 9p 8D4 12p 
2N6457 49p B0269 9p V763 28p 
2N6459 49p 50287 17p W106B1 45p 
40210 71p BC268 16p W02 40p 
40251 89p BC289 17p WPM 96p 
40361 66p BC300 49p ZTX300 14p 
40382 68p BC301 37p 111901 16p 
40602 62p BC309 60p 11X302 22p 
AC107 4885 BCYSO 60p ZTX309 22p 
AC128 
AC127 

20p 
20p 

BCYS1 
BCY70 

76 
18P 

D ZTX904 
ZTX390 

27p 
23p 

AC128 
AC141H 

20p 
S4p 

BCY71 
BCY72 

3Sp 
16p ZTX531 27p 

AC141HK 37p BD130 50p ZTX600 18p 

NEW LOW PRICE OFFER!! 
PEAK SOUND ENGLEFIELD 840A AMPLIFIER 
10 -20 watt R.M.8. into 811 speakers. Unique add -m 
facility for FM stereo tuner, and other original fea- 
tures. A de -luxe Job in every way. Maker's R.R.P. 
(49.50. From Electrovalue, nett £33 (Carr. th Packing to 
anywhere in O.X. add 75p) .75 

Add good appearance to your building 

SIEMENS 

CAPACITORS 
These electrolyte capacitors are all in the 
same style and colour and greatly enhance 
the appearance of the finished article when 
built. With axial leads and clearly marked 
polarity. 
0.47/4Pd /100V., 2.2/100V., 4.7 /lOOV. -7p : 10/100V., 8p : 22/100V., Op 

47014F /100V., 47µF /100V., 220/36V., 100 /65V., 470/25V., 12p : 220/50V., 
1000 /18V., 470/35V., 220/08V., 100 /100V., 18p : 1000 /25V., 470/60V., 22p 
2200/18V., 1000/36V., 220/100V., 27p : 4700/10V., 39p. (Page 34 of catalogue 
for full list of more than 80 values. 

SIEMENS TTL I.Cs -wide range In 'took at an all time low in prices. 

Advertisement 
No. PW63A 

DISCOUNTS 
10% discount is allowed on orders 
for 45 to 216 in value. 

15% discount allowed on orders 
over 216. No discount on Oeme 
marked Nett. Prias subject to 
alteration .rWUout notice. 

CATALOGUE 
The latest (1971) Eleclrovalue 
catalogue contains 84 pages packed 
with hundreds of items and valuable 
illustrated Information. Post tree 
10p. 

RESISTORS 10% - 5% - 2% 
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up 

in ohms (see note below) 
C 1 /20W 5% 82.220K 11S 9 8 7 

C 1 /8W 6% 4.7.470K E84 1 0.8 0.7 
C I /4W 10% 4.7.10M 512 1 0.8 0.7 
C 1/2W 6% 4.7.10M 1584 1.2 1 0.9 
C 1W 5% 4.7 -10M 518 2-S 2 1.9 
MO 1/2W 2% 10-IM 524 4 3.5 3 
ww 1W 10%1/I0û 0.22 -3.9 Ell 7 7 8 
WW 3W 5% 12.10K E12 7 7 6 

WW 7W 6% 12.10K 512 9 9 8 

Codes : C =carbon film high stability low noise 

MO =metal oxide Electroe8 IRS ultra low noise 

WW =wire wound Plessey 

Values : 
EIS denotes eerie.: 10, 12, 16, 18, 22, 27, 39, 39, 47, 66, 88, 82 and their decades 
E24: a. Ell plue 11, 13, 16, 20, 24, 30, 36, 43, Si. 62, 72, 91 and their decades. 
Prusa are in penes each for same ohmic value and power rating, NOT mired values. 
(ignore frocftons of 1P on total vaine of mister order). 

VEROBOARD. All popular sixes; INDICATOR LIGHTS; DIN CONNECTORS, etc. 

AMPLIFIERS 
SO WATT BAILEY PARTS 
Translator' and PCB for one 
channel IS48 
Capacitors, resletorn (metal Oxide), 
and transistors, one channel. 28.41 
Complete unregulated power 
supply pack. 24-75 
Suitable heataink 10DN4000. 66p 

MAIILIIE 
70W. main amplifier module 
61800 nett. 

Power supply kit 18200 nett 
Suitable pre-amp kit 85.85 nett 
(lea, chassis A panel) 

Above for mono only. 
STEREO PACE OP UNITS for 
building into your own cabinet- 
2 power amps, pre-amp control 
unit, power supply unit and 
matched controls, nett 858.40. 

MULLARD polyester C280 series 
250V 20% 0.01; 0022; 0033. 0047 3p ea. 0068; 
0.1. 016 4p. 0.22 42, 10% 0.33 7p, 0.47 82, 068 11p, 
1µF 14p.1.6/2F 812,2.2µF $Op. 

MULLARD SUB -MIN ELECTROLYTIC 
COSO range axial lead Op each 
Values (µF /V): 064/64; 1/40; 18/25; 25/18; 25/84; 4/10; 
4/40; 5/64; 8.4/84; 8.4/25; 814; 8/40; 10/2.5; 10/18; 10/64; 
125/25; 18/40; 20/16; 20/64; 25/84; 25/26; 32/4; 82/10; 
32/40: 32/84; 40/18; 40/2'6; 60/0.4; 50/25; 60/40; 84/4 ; 

84/10; 80/2'5; 80/18; 80/25; 100/8.4; 125/4; 126/10: 
125/18; 160/25; 200/64; 200/10; 250/4; 520/25; 320/8.4; 
400/4; 500/25. 

LARGE CAPACITORS 
High ripple current types: 1000/25 285: 1000/50 41p; 
1000/100 82p; 2000/25 872; 2000/50 97p; 2000/100 21-44; 
2500/04 77p; 2500/70 98p; 5000/25 82p: 5000/50 21.10: 
5000/100 8891; 10000/20 22 40. 

ZENER DIODES 
5% f all range E24 values; 400mW : 2.7V to 30V 155 each 
1W: 6.8V to 82V 27p each 1.6W: 4.7V to 75V OOp each 
Clip to Increase 1.6W rating to 9 watts (type 288F) Op. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 10011, to 2.2M IS 
Single gang log 4.7K n to 2.2M IS 
Dual sing linear 4-7K n to 2.2M IS 
Dual gang log 4.7K n to 2.2M n 
Log /antilog 10K, 47K, 1M n only 
Any type with 5A D.P. maim switch, extra 

12p 
1885 
48o 
425 
480 
12P 

Please note: only decades of 10. 22 sod 47 ore available 
It fain ranges Pooled. 

SIEMENS' 5% TOLERANCE 

POLYCARBONATE CAPACITORS 
260V up to 01mP, 100V 0.1mí and above. 

0.01, 0.12, 0015, 0018, 0.022, 0.027 5p 
0033, 0047, 0058, 0.088, 0.081, 0.01, 0.1 to 0.22 Op. 
0 33, 0.39, 92. 0 47, 10p, 0.68,159. 0.68, 15P. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR, linear only 100 n, 220 n 
470 n, 1K, 2K2, 4107, LOK, 22K, 47K, 100K, 220K, 470K, 
110, 2102, 5M, 10M IS Vertical or horlaontal mounting Sp 
each. 

Handbook of transistor equivalent and substitutes, 40p. 
(Postage 3p if ordered alone). 

S-DeCS 
Manufacturer's prices increase roughly by 20% on these on 
paves 51, 52 and 53 Hobe printing our catalogue. S-DeC 
21 -44. Four pack 2610, DeCSTOR pack 2888. T -Dec, 
may be temperature- cycled (208 pointe), 22.88. isDecA, 
13.18, isDecB, 15.94. Also I.C. carriers. 

POSTAGE AND PACKING 
Free on orders over U. Please add 10p if order. under 22. 
Overseas order. welcome: carriage and insurance charg- 
ed at cost. 

U.B.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 & 4757 (STD 0784 -3) Telex 264475 
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00 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 erjoy every moment. B.I.E.T.'s Simplified Study 
Method and the remarkable 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 

A 14- year -old could understand and 
benefit from this Course -but it 
teaches me 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. 

lilt,. Opportunities in 

Estocommunications 
TV and Radio 

10k 

Dept. B8, ALDERMASTON COURT, READING RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
II To B.I.E.T. Dept. B8 

IPlease send 
obligation. 

1 

I 
1 

1 

BIET 

Aldermaston Court, Reading RG7 4PF' 
books and full information - FREE and without 

NAME 
BLOCK CAPITALS PLEASE 

ADDRESS 

1 

AGE _ _.... I 

1 

I 
I 

1 BRITISH NSTITUTE OF ENGINEERING TECHNOLOGY 1 
Accredited by the Council for the Accreditation of Correspondence 
Colleges. ----------- - - - - -J 

OCCUPATION .. _..__.._._....._...._._ AGE 
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M, L B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532 -35649 

E X -ARMY 88 WALKIE TALKIES. 3 channel. Less handset. Untested 
but complete and in clean condition. With circuit, L4.75, two for £8.00 

9 TRANSISTOR 455Kc /a IF STRIPS. Ideal basis for receiver. LI 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. £540 

TRANSISTOR TRANSMITTER. ¢ watt output on 68- 88MHz. 
12 to 14V supply. NB FM Modulated. Needs external two- transistor 
mike Pre -amp. Complete with circuit. Only L4.75 

EX GPO DESK TELEPHONES. Used but in working condition. 
Ideal for intercoms. Two for £2,00 

12v INVERTER TRANSFORMERS. Complete with circuit to 
build inverter to give 350v output at 300 m /a. L2.20 

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. L4.85 

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 to speaker, aerial and 12v DC 
supply to become fully operational. Full details on our lists. E50.00 

All prices include carriage, packing, etc. U.K 

Send SAE for full lists with many bargains of general interest. 

AMAZING MINIDRILL 
Indispensabile for preci- 
sion drilling, grinding, 

FOR r 
S proof. Completely 

polishing, etching, goug- 
PRECISION ng, shaping. Precision 

MODELfor the enthusiast. 
Shock 

WORKportable power from 4f 
volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) £4.50, p.p.13p. f De Luxe Professional Kit 

+ 6 TOOLS with 17 tools £7.00 p.p. 
23p. Money ref. g'tee. 

ONLY 

f2 
P.a P. 1Op 

MERLIN SUPPLY CO. 

Dept. PW1 D NailSea, Bristol BS19 2LP 

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 



TRANSISTOR CIRCUITRY far bgiors 
PART 4 

H.W.HELLYEA 

Practical Circuits 
Eyes down, look in! This month we get down to 

the circuits that are in use, what they are made of, 
how they work, and what we can do-shameless us! 
-to copy them. Fortunately for our consciences such 
people as Mullard, Texas, Motorola and Ferranti pub- 
lish their circuits freely, and just so long as you do 
not propose to swing into production with a multi- 
million -pound factory, will raise no objection to you 
copying them. We must also give them credit where 
it is due. 

First, we must turn to Mullard. Their design 
department has for years been suggesting circuitry 
that the amateur can emulate and the professional 
employ. Many a commercial design has been based 
on a Mullard original -sufficiently changed for it to 
be removed from suspicion of plagiarism. We shall 
not attempt to disguise our indebtedness, but publish, 
Fig. 14, the basic voltage amplifier that was built 
around the BC148, 149 and, in some cases, the BC147 
transistors. These are lockfit versions of the 107, 8 
and 9 series. 

The ` Lockfit' configuration, whatever the brochures 
may tell you, was a method of strengthening the 
lead -out wires of the basic transistor so that mass 
production methods of fitting them into preset 
hole patterns could be used. These are plastic - 
encapsulated silicon planar epitaxial transistors- 
and if you have read the previous three parts, there 
should be no need for me to describe them in further 
detail. 

No need, either, to elaborate too much on the 
operation of this circuit, for we have already dealt 
with this, in its development form, in the AF Circuit 
section of our wallchart. But, because this is going 
to be one of our basic building bricks, and will need 
alteration and adaptation for special purposes, let's 
take a closer look at how it works, and the values 
of components, voltages and currents. 

In Fig. 14 we use two BC148 transistors with d.c. 
feedback loops from the emitter of Tr2 to the base 
of Trl and from Tr2 collector to Trl emitter. These 
give stabilisation against temperature variations. To 
get different voltage gains, and to achieve different 

0.22 

+18V 

Tr1 . Tr2 
BC148 BC148 

11B271 

Fig. 14: Basic voltage amplifier by Mu/lard based on their 'Lock fit' 
series of transistors, 8C147, 148 and 149. Table below gives compo- 

nent values for various gain figures. 

A, 10 20 30 40 dB 

Ri 47 1 5 1 5 10 kf2 
R2 12 15 56 180 kS2 

R3 1 8 22 22 22 kf2 
R4 470 560 330 680 S2 

R5 1200 470 270 220 S2 

C - - - 10 pF 
Vi 34 097 04 015 V 
V3 108 93 93 97 V 
V2 56 355 23 34 V 
Z;,, 145 140 135 110 kf2 
Zoi 63 140 260 700 12 

The frequency response of all the amplifiers is from 
below 20Hz to above 20kHz. 

impedance values for both input and output, we 
have to alter component and voltage values. 

The total distortion of this family of amplifiers, 
for gain figures from 10 to 40dB, provided the output 
voltage is kept below a volt at 1kHz, is less than 
0.1 %. If you want higher output voltages than this, 

825 



you must suffer greater distortion, up to 1 %. The 
noise figure, referred to the input, is less than a 
microvolt for all four versions of this basic circuit. 

The accompanying table shows the alteration of 
components, the voltage changes, and the altering 
impedances that are inevitable (see previous notes). 
All these amplifiers have a frequency response from 
below 20 to above 20,000Hz, so can be safely used 
as boosters or buffers for hi -fi circuits. 

Having said that, allow me to jump in quick with 
a proviso. ... Buffers are little bits of add -on 
circuitry, true building bricks, that will occupy us 
somewhat in our next part, where some original 
designs will be described in detail, down to the last 
splodge of solder. 

Buffer Amplifiers 
In the author's daily work, buffer amplifiers are 

taken for granted. Matching item A to item B, where 
both sensitivity and impedance could have been 
designed by a malicious ill- wisher, requires these 
odd two-or- three- transistor packages to be part of 
our regular work. We use peg- board, Veroboard and 
tag- strips, as convenient for construction, but for the 
regular jobs a printed circuit board with an 8 -way 

® 
Fig. 15: Buffer amplifier development of Mullard circuit. A common - 
emitter with large negative feedback drives an emitter -follower. 
Input Z= 9.6Mn, output Z= 2500. Voltage gain Is unity and response 

20Hz to 20kHz. 

connector strip. Details of three building bricks that 
should be of assistance to amateurs will follow. 

Returning to this month's basic circuit, we have 
our first variation, the buffer amplifier by Mullard 
Ltd., in Fig. 15 and we find a different requirement 
and a different set of conditions. Here, we are not 
so much interested in voltage gain as in impedance 
matching. 

Take the example, a practical problem for many 
of us, of trying to match a tape recorder to an audio 
system or radiogram. So many times the latter has 
a high impedance output, sometimes as much as a 
megohm. The available voltage from a radio signal 
with 30% modulation, or a gramophone record, will 
give a 'standard' output of around 100- 200mV. In 
fact, the 'Line' output aimed at by responsible 
makers is more like the studio 0dB level of 775mV. 
But we will stick to practice, not wishful thinking... . 

This 100 -200mV is at a fairly high impedance, 
probably over 500kí1. It is a hopeless task trying to 
match it to the Auxiliary or Radio input of the 
average tape recorder, which likes to 'see' about 
10k11 and will fully modulate the tape, with Record 
Level gain at maximum, with something like 100mV. 
So, between the two pieces of equipment, we have 
to put a buffer amplifier. This will accept the input 
from a high impedance source, and feed, from its 
own low impedance output, any piece of apparatus 
ten times or more its own impedance. 

To digress -it is a good rule of thumb to feed 
'low into high by a factor of ten'. In other words, a 
10k11 output will drive a 100k11 input if the voltages 
are suitable, and the load will have no appreciable 
effect upon the source. Once we have those condi- 
tions, "potting" down a voltage is a simple matter. 

The buffer amplifier, then, need have no gain. It 
is primarily an impedance- matching device. In other 
words, it has unity gain. It has a high input imped- 
ance and a low output impedance. Between the two, 
it should impose no great strain upon the signal, 
i.e., there should be no loss, little noise contribution 
and negligible distortion. Believe me, this glib limita- 
tion is very hard to achieve. The Mullard buffer 
amplifier depicted in Fig. 15 has an input impedance 
exceeding 3Mí1 and an output impedance of 25011. 
It has an output noise figure of less than 0.5% with 
voltages up to 2.5V, a frequency response, again 
from 20Hz to 20kHz and a distortion percentage, 
varying with the output voltage, but less than 0.1% 
at outputs of less than a volt, only 1.5% at 2V rising 
to 0.4% at 2.5 volts output. 

These simple circuits are no trouble to build. 
Except for their having been designed to a standard 
format, so that the line voltage of 18V is not easily 
changed, they are very adaptable. In any case, for 
anyone contemplating a permanent set -up, a pair 
of PP9 batteries will power this range of pre- 
amplifiers for almost as long as their shelf life. 

In my own workshop, the need for a 20dB gain 
matching pre -amplifier has arisen sufficiently often 
for me to knock up the version of Fig. 16. 

Before leaving this talk -in, however, allow me to 
commend to your notice the microphone amplifier 
developed from Mullard's original voltage amplifier. 

Fig. 16: Full size layout of the 20dB version 
of Fig. 14: built on a tagboard and mounted in 
a 2oz tobacco tin (Gold Block!) with a screened 
socket at each end. Built In just 21 hours the 
amplifier gave a measured gain of 19.5dB and 
an output of nearly 2V before exceeding speci- 
fication for distortion. Power supply was two 
PP9 batteries in series. 



HENRY'S LOWOCOST FIRST GRADE SNEW BRANDED TRIACSNFETS,a 2ENER5OBRIDGESSaSdORNTEDGRDATEDRORICUlTS 

BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. MULLARD NEWMARKET PHILIPS R.C.A. TEXAS 

TRANSISTORS 
A SELECTION FROM OUR LIST 

4Y30 lOp 
AAY42 15p 
4AZ13 lOp 
44215 10p 
AAZI7 lOp 
AC107 35p 
AC128 30p 
AC127 259 
AC127Z 50p 
AC128 20p 
AC176 209 
AC187 25p 
AC188 25p 
ACY17 30p 
ACY18 25E 
ACY19 259 
ACY20 209 
ACY21 20p 
ACY22 lOp 
ACY39 
ACY40 
ACY41 
ACY44 
AD140 
AD149 
AD181 
AD162 
AF114 
AF116 
AF116 
AF117 
AF118 
AF124 
AF125 
AF126 
AF127 
AF139 
AF180 
AFI81 
AF185 
AF188 
AF239 
ASY26 
A8Y27 
ABYSS 
ABY29 
A8Z21 
BA100 
BA102 
BA110 
sAllb 
BAX13 
BAX16 
BAY8I 
BAY38 
BC107 

55p 
20p 
15p 
25p 
50p 
509 
35p 
3Sp 
25p 
25p 
25p 

BOp 
25p 
20p 
209 
200 
3op 
509 

50p 
4 
40p 
2ap 
80p 

80p 
55p 
15p 
30p 
25p 

7p 
Sp 
7p 
7p 

15p 
10p 

BC108 10p 
BC109 109 
BC109C l2p 
BC113 lOp 
310114 200 
BC115 209 
BC118 20p 
BC118A 25p 
BC117 20p 
BC118 20p 
BC119 30p 
BC134 20p 
BC136 159 
BC138 20p 
BC137 20p 
BC138 20p 
BC147 129 
BC148 lOp 
BC149 12p 
BC163 2011 
BC164 20p 
BC167 15p 
BC169 12p 
BC189C 15p 
BC177 20p 
BC178 20p 
BC179 20E 
BC1B2L lOp 
BC183L 10p 
BC184L 12p 
BC212L 12p 
BC213L 12p 
BC214L lSp 
BCY30 859 
BCY31 409 
BCY32 60p 
BCY33 30p 
BCY34 36p 
RCY38 45p 
BCY39 

21.00 
BCY40 SOp 
RCY70 15p 
RCY71 20p 
R('Y72 15p 

BD316 76p 
BD123 869 
BD124 80p 
BDI31 76p 
BD132 
BDY 11 

6160 
BDY 17 

2160 
BDY38 66p 
BDY00 

5100 

BF115 269 
BF154 20p 
BF158 160 
BF159 36p 
BF180 36p 
BF194 16p 
BFI95 lbp 
BF196 150 
BF197 169 
BFX13 25p 
BFX29 86p 
BFX30 26p 
BFX84 25p 
BFX85 POP 
BFX86 26P 
BFX87 25p 
BFX88 20p 
BFY18 269 
BFY60 20p 
BFY61 SOP 
BFY52 20P 
BFY53 11110 

BFY90 Sóp 
BBX20 169 
B0X21 20p 
BSY27 16p 
BST95A l2p 
BBY95 l2p 
BU105 5226 
BY100 16p 
BY128 12p 
BY124 16p 
BY182 90p 
BYZIO 86p 
BYZ11 809 
BYZ12 
BYZ13 26p 
BZY7861 00 
OET102 360 
OET103 9,59 
OET111 46p 
COITUS 26p 
OET114 209 
OET116 60p 
OET116 560 
OET880 46p 
0ET882 30P 
0&X08 

5150 
0M378A 66p 
MAT101 25p 
MAT121 26p 
MC724P 609 
51.1420 
MJ421 80p 
51.12801 

51.10 
MJ2901 

11.50 
MJE340 SOp 
MJE370 20p 
MJE371 BOp 
MJE520 75p 
51J5521 70p 
50352955 

5110 
MJE3066 

7511 
M8A08 26p 
MP8A68 2pp 
MP8A7016p 
MP8U06 5011 
MPBU5666p 
NKT214 80p 
NKT216 86p 
NKT403 715) 
NKT404 651) 
OA5 259 
OA10 25P 
0A47 lOp 
0A70 lOP 
0A79 lOp 
OA81 3p 
0A90 Sp 
0A91 7p 
0A95 7p 
OA'200 7p 
GA282 lOp 

OCl 60p 
0C2 85p 
OC 509 
002 609 
0C2 60p 
002 40p 
002 25p 
002 SOP 
0C2 BOp 
003 60p 
OC 3 60p 
OC4 40p 
004 501) 
004 16p 
004 12p 
007 12p 
007 12p 
OCT 20p 
007 25p 
007 250 
007 409 
008 20p 
008 D 20p 
008 Z 40P 
008 25P 
008 2bp 
OC1 9 25p 
OC1 0 40p 
OC1 1 SOp 
OC1 0 25p 
OC1 1 30P 
00200 40p 
00201 75p 
00202 80p 
00206 96p 
OCP71 97p 
ORP12 60p 
ORP80 40p 
ST140 l6p 
BT141 20p 
TIP29A 501. 
TIP30A SOp 
TIP31A 60p 
TIP32A 70p 
TIP33A 

1100 
TIP34A 

21-10 
TI843 40p 
TIB50 l2p 
TISSE 101) 
TIS52 lOp 
TI860 18p 
TI881 20p 
TEEM 26p 
V405A 2511 
VR525 Sbp 
W01 30p 
W08 45p 
ZTX107 lbp 
ZTX108 12p 
ZTX109 169 
ZTX300 12p 
ZTX3o1 16p 
ZTX302 20p 
ZTX303 20p 
ZTX304 259 
ZTX500 16D 
ZTX601 169 
ZTX502 20p 
ZTX503 17p 
ZTX604 40p 
ZTX531 269 
I5914 7p 
I5918 10p 
I54148 7p 
I844 7p 
18921 7P 
18922 89 
20301 26p 
20302 809 
20303 85p 
25404 20p 
25696 16p 
25697 16p 
25698 80p 
25706 lOp 
2N706A 12P 
25708 16p 
25930 20p 
25987 40p 
251131 26p 
251132 25p 
251302 18p 

2N1303 18p 
251304 220 
251305 22p 
251306 25p 
2N1307 250 
251308 250 
251309 25p 
251613 20p 
252147 75p 
252160 ß0p 
252217 25p 
252218 20p 
2522184 

25p 
252219 20p 
2N2219A 

25p 
252220 25p 
252221 20p 
252221A 

259 
252222 20p 
2N2222A 

252369 1áP 
2523894 

15p 
252646 40p 
252904 20p 
252904A 

25p 
252905 25p 
2N2805Á 

26p 
252906 20p 
252906A 

25p 
2N2907 23p 
2N2907A 

25p 
252925 15p 
252926 10p 
253011 20p 
253053 20p 
255054 50p 
2N3055 75p 
258525 

100 
253614 65p 
253702 lop 
253703 10p 
253704 12p 
253705 lop 
253707 120 
253708 lop 
253714 

12.00 
253715 

1520 
253718 

1285 
2N3771 

5200 
2N3772 

5205 
2N3773 

5235 
253791 

55 75 
253819 85p 
253820 5Sp 
253823 Sop 
253824 95D 
253903 209 
253906 2Sp 
254058 12p 
254061 12p 
2N4062 129 
254289 12p 
254290 120 
254871 850 
255457 309 
255468 35p 
256459 40p 
40260 50p 
40380 40p 
40381 40p 
40362 50p 
40430 51.00 
40543 65p 
40594 1106 
40595 2105 
40636 1110 

Full transistor 
list available- 
send for your 

free copy today! 

H EN RY'S Cis INTEGRATED CIRCUITS 
BRAND NEW FULL SPECIFICATION TTL74 SERIES 

BRANDED FAIRCHILD, I.T.T. AND TEXAS 
DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 

No. Description 1 -11 12-24 26-99 100 -r 250 4 

7400 Quadruple 2 -input SAND gates .. .. 20p 189 14p 149 lip 
7401 Quad 2 -input open collector NAND gates .. 20p 189 16p 149 12p 
7402 Quad 2 -input NOR gates .. .. .. 20p 18p l6p 14p 12p 
7403 Quad 2 -input open collector NAND gates .. 20p 18p l6p 14p 12p 
7404 IIeztuple Inverters .. .. .. 200 18p l6p 14p 12p 
7405 lies Inverters with open collector outputs .. 20p 18p lop 14p 12p 
7410 Triple 3 -input NAND gates .. .. 209 18p lep 14p 12p 
7413 Dual 4 -Input Schmitt triggers .. .. 30p 27p 25p 22p top 
7420 Dual 4 -input NAND gate. .. .. .. 20p 18p 160 14p 12p 
7480 Single 8 -input NAND gates .. .. .. 20p 18p lop 140 12p 
7440 Dual 4 -input NAND buffer gates .. .. 209 18p 16p 14p 12p 
7441 BCD -Decimal decoder /Nlsle driver 75p 78p 70p 80P 55p 
7445 BCD -Decimal decoder (4-10-line) TTL O/P .. 76p 72E 70p 60p SSp 
7448 Excess 3- Decimal decoder TTL outputs .. 61.00 95p 909 80p 70p 
7447 BCD -Decimal 7 seg. decoder /indicator driver 11.75 51.50 51.46 11.30 11.15 
7448 BCD -Decimal 7 eeg. decoder /driver TTL 0/P 11.75 5l .50 11.45 11.30 11.15 
7460 Expand dual 2-input AND -OR- INVERT gates 20p 18p l6p 14p 12p 
7451 Dual 2 -wlde2 -Input AND -OR- INVERT gates 200 18p l6p 14p 12p 
745$ Quad 2 -Input expand AND -OR- INVERT gates 20p 18p lop 145 12p 
7464 4-wide 2-input AND -OR- INVERT gates .. 20p 18p lop 14p 120 
7460 Dual 4 -Input expanders .. .. ß0p 18p 169 140 120 
7470 Single J -K fllp -Bop (gated Inputs) .. .. 30p 27p SSE Sip 20p 
7478 Single J -K flip flop (gated inputs) .. .. 30p 27p 2áp 220 20p 
7478 Dual J -K flip Bop .. .. .. .. 40p 87p 35p 330 300 
7474 Dual D flip flop .. .. .. 40p 879 35p 33p 300 
7476 Quadruple Writable latch .. .. 450 42p 40p 118p 350 
7476 Dual J -K dip -Bops with Preset and Clear .. 409 87p 34p 319 289 
7480 Gated Full Adder .. .. .. .. 80p 72p 67p 59p 5Sp 
7481 18 -bit read /write memory .. .. .. 11.25 51'15 11.10 11 00 Bop 
7488 2 -bit binary Full Adder .. .. .. 87p 80p 70p 85p 60p 
7483 4 -bit binary Full Adder .. .. .. 11 00 90p 85p 80p 73p 
7484 16 -bit RAN with gated write inputs .. .. 900 86p 80p 75p 719 
7486 Quadruple 2 -input Exclusive OR gates .. 45p 41p 38p 35p 33p 
7490 BCD decade counter .. .. .. .. 75p 70P 66p 600 65p 
7491 8 -bit shift register .. .. .. 11'00 950 00p 80p 70p 
7498 Divide twelve counter .. .. .. 75p 70p 650 600 55p 
7498 4 -bit binary counter .. .. .. 75p 70p OSp 600 55p 
7494 Dual entry 4 -bit shift register .. 80p 75p 700 85p 50p 
7496 4 -bit up -down shift register .. 80p 75p 70p 65p 60p 
7496 5 -bit parallel /serial in /out shift register .. 11.00 97p 950 90P 839 
74100 8 -bit bistable latch .. .. .. 12.50 52.80 12 00 it 75 11.60 
74118 Sextuple Set -Reset latches .. .. .. 11.00 95p 90p 809 70p 
74121 Monostable multivibrators .. .. 60p 56p 60p 46E 41p 
74141 BCD -Decimal decoder /Nixie driver .. . 01.00 95p 90p 80p 70p 
74146 BCD -Decimal decoder (1. 4.11ne) TTL O/P .. 11.50 51.40 11.30 11.10 51.00 
74150 16 -bit data selector /multiplexer .. .. !a. 36 13.20 12.05 52.15 12.05 
75151 8 -bit data selector /multiplexer .. 21.10 96p 90p 80p 70p 
74163 Dual 4 -line to 1 -line data selector multiplexer 11.36 11.27 11.20 11.16 11.10 
74164 16 -bit decoder /demultiplexer .. .. . 12.00 11.76 11.66 11.80 11.05 
74156 Dual 2 -line to 4 -line decoder /demultlplezer .. 11.66 11.47 51.35 11.10 11'05 
74160 Dual2 -line to 4 -line decoder /demultipkser.. 11.56 11.47 51.86 51.10 51.05 
74190 Sync decade up-down counter. 1 -line mode .. 21.91 11.86 11.76 11.60 11.60 
74101 Sync 4 -bit up-dotan counter, 1 -line mode .. 11.96 51.86 51.76 11.60 11.60 
74192 Sync decade op -down counter, 2 -line mode .. 52.00 11.00 11.80 51.86 11.65 
74193 Sync 4 -bit up -down counter, 2 -line mode .. 12.00 1190 5180 II -60 11.40 
74198 Asynchronous preeettable decade counter .. 51.50 11.40 5180 5110 5100 
74107 Asynchronous preeettable 4 -bit binary counter 11.60 11.40 51.30 11.10 51.00 
Complete data on sae above in booklet 20 pages. Ref. 29, issue 2 at 16p pose paid. 
Tesar I.C. Handbook. Complete information on 100 types. 40p. Post 1Op. 
Integrated circuit sockets 14 pin D.I.L. 269; 16 pin D.I.L. SOp. 

QUANTITY 
OFFERS ! 

FROM STOCK 

AFI 17 Mullard lOp 
25 + 17p 

100 + ISO 
500 + Ilp 

1000 + IOp 

252646 Motorola 
40p 

25 + 3Sp 
100 4- lip 
500 + lip 

1000 + isp 

OC170 Mullard lSp 

IOO + IEp 
500 + ISp 

1000 + Ilp 

51127 Mullard 1Sp 
25 - 11p 

100 - IOp 
SOO »- 9p 

1000 + Sp 

0035 Mullard S0p 
25 + 45p 

100 + 40p 
500 + 3sp 

1000 + 3op 

2N2526 Green 109 
25 + Pp 

100 + 50 
500 + 6p 

1000 + Sp 

BC107 All Makes 
10p 

25 + Sp 
loo + 7p 
500 + 6p 

1000 + Sp 

INTEGRATED 
CIRCUITS 

MFC4000P óáp 
MFC4010P 800 
1012 1250 
PA246 11 50 
TAD100 1150 
TAD110 11 Si 
MC724P 50p 
7020 (T05) 75p 
709C (TOS) 45p 
7090 (D.I.L.) 45p 
723C(T06) íl.00 
741C(T05) 80p 
MC1303P 12 00 
MC1304P 1225 
81.403» 6160 
741C(DIL) 75p 
914(T06) 40p 
923(TO6) 405 
TOSHIBA 
20 wett amp. 14 47 
TOSHIBA 
Pre amp 5150 

PLESSEY INTEGRATED 
CIRCUIT 8 Watt Amplifier 
8L403D 
Complete with 8 -page 
booklet, circuit. 
and data 
f I 50. a 

ZENER DIODES 
1- 25 100 P00 1000 
24 + + + + 

400m /w 
BEY 88 
Forks. 129 lop 89 7P SP 

1; watt 
ZL series Nip 23p 200 17p 1Sp 

3 watt 
3TZ Ferles 30p 27p 26p 22p 20p 

10 watt 
Z3 series +10p 879 369 809 25p 
All types are 6%. Wire Ended + these 
Stud. in voltages 3.3.100 volt In all 
standard values. '33.33 volt. 

TRIACS 
Nod with accessories 

P.I. Current 1.11 
Type volts 
E10354 100 3 amps SOP 

SC36B 200 3 amps 815p 

SC35D 400 3 amps 909 
SC404 100 8 amps 90P 
SC40B 200 6 amp. 5106 
8C40D 400 0 amp. 51-00 
PC45A 100 10 amps 100 
8046E 200 10 ampo 5116 
BOND 400 10 amps 1125 
8000 A 100 15 amps 51'35 
BOMB 200 15 amps 51 45 
SC50D 400 15 amps 5175 
OC40E 500 6 amps 5156 
BC405 600 10 amps 5145 
SCUM - 500 15 amps 5195 
DIAC 21D2 25E 

2113055 Fairchild 
7Sp 

25 + 6Sp 
100 + 50p 
500 + 40p 

1000 + 35p 

13TZ13Mullard 15p 
25 + 10p 

100 + 17p 
500 + Isp 

1000 + 12p 

0A202 10o 
25 + Sp 

100 + 7p 
50C + 6p 

100C + Sp 

01:28 Mul lard 60p 
25 + Ssp 

100 + SOp 
500 + 45p 

1000 + 40p 

253819 Texas 35p 
25 + 30p 

100 + 259 
503 + 20p 

1003 + 17p 

SILICON RECTIFIERS BRIDGE RECTIFIERS 
1 AMP MINIATURE PLASTIC WIRE ENDED Miniature Potted Silicon l' x 1- x 
Type P.I.V. 1 -41 50 h 100 r 500 +10011+ Cur- Cur - 
I54001 50 Bp 5p 4ip 4p Sip Type P.I.V. rent 1 -12 Type P.I.V. rent 1 -11 
í54002 100 7p Op 5p lOp 4p 1002 100 2a 660 4004 400 4a 769 
154003 200 8p 7p 6p Sp 41p 2002 200 2a 66p 8004 600 4a SOp 
154004 400 Bp 7p Op Sp 4i9 4002 400 2a 76p 1008 100 fia 70p 
154005 600 10p Bp Op 7p Op 6002 600 2a 80p 2008 200 6a 75p 
154006 800 12p 10p Bp 8p 7p 1004 100 4a 05p 4006 400 6a 1100 
154007 1000 15p 12p 10p Bp Op 2004 200 4a 70p 6008 600 6a 01 10 

BC108 and 
All Makes IOp 

25 + Sp 
ICO + 7p 
SC() + 6p 

1000 + SD 

40161 ADI62 3Sp 
each 

25 + 22p 
100 + 2Sp 
500 + 1512 

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 

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 vespecllully ask 

1971 TRANSISTOR 10% 12 r , ANY ONE caetamws to mclud 
LIST 1500 15% 25 

1 

TYPE e mlmmum C1. 00 ps, 

SEND FOR YOUR MC 20%100 order it hslpsto planaheaC 

COPY TODAY... POSIAGE7p. ALLORDERS I saves postage as weil. 
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WEWFOM 
Heplesenting eally exceptional value 

0- 200 -230 -250v. 50 Hz 
A.C. mains operation. 
Inputs for magnetic or 
Ceramic Pickup, Tape or 
Radio Tuner. 

LINEAR 6O6 
6+6 WATTS 

Recommended Retail Price 

f22S0 

TWO STEREO 
AMPLIF 1ERS 
IN ELEGANT 

S. 
ANT TEAK FINISH CASE 

TECHNICAL DETAILS 
Bass Control ± 12 dB at 40 Hz. 

Treble Control f 12 dB at 14 KHz. 

Sensitivities Mag. P.U. 3.5 m.v. 
into 47K ohm R.I.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 man. vol. 
Total Harmonic 
Distortion 0 1% at 1watt 
Into 15 ohms. 
Output (per channel) 
6.5 watts I.H.F.M. 

* 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 
separate Bass and Treble 'lift' and 'cut' controls. 

* A selector switch permits instantaneous selection 
of Gram. or Radio. * Speaker impedances between 3 and 15 ohms are PRINTED CIRCUIT CONSTRUCTION 
suitable. EMPLOYING 10 TRANSISTORS 

Wholesale and Retail enquires to the Manufacturers ALL LINEAR AMPLIFIERS GUARANTEED 

TECHNICAL DETAILS 

Frequency Ranee 20 Hz to 
20 KHz 

Output (per channel) 5 watts 
I. H.F.M. 

Basa Control ± 12 d8 at 60 Hz. 

Treble Control t 14 dB. at 
14 KHz. 

* Individual Bass and Treble Controls. * Frequency Response ± 1} dB 
27 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. 

lP 
S 

Recommended Retail Price WATTS 

f17S0 0-200-250v. 50 Hz A.C. 
mains operation 

FOR 12 MONTHS 

LINEAR PRODUCTS LTD., Electron Works, Armle . Leeds. LS12 3SA Tel.630126 

CLEAR TONE HI -FI LTD 
166, BLACKBURN ROAD, BOLTON, 
LANCS. Tel. 22636 

4, IRLAM SHOPPING CENTRE, IRLAM, 
I MANCHESTER 

*ITEMS STARRED ON COMPARATOR DEMONSTRATION BOLTON 
aBOTH 

Rec. Our Rec. Our 
Retail Price Retad Price 

STEREO AMPLIFIERS (Cased) *Connoisseur BD2 /SAU2 ... f3100 125 00 
'Leak Delta 30 £6500 L4900 *Connoisseur BD2 /SAU2/ 
Leak Delta 70 ... L79.50 L61-00 P/C ... ... ... L38.00 E33.00 
"*Alba UA700 C34.50 L24.00 * Goldring GL75 ... L40-15 E30.00 
Metrosound ST2OE £3950 127.50 Goldring GL75P ... 14876 £36.00 
Rotel310 L4500 L32.00 *Garrard 401/3009/2 arm ... C71-26 L5300 
Rogers Ravensbrook 2 15250 L40.00 PI Spacer and Mtg. Board ... L600 L400 
**Armstrong 521 ... 15600 L45.00 Plinths and Covers Stocked 
Leak 30+ ... 16250 £44.00 CARRIAGE LI 00 
'Rogers Ravensbourne 
*Leak 70 
CARRIAGE EI 00 

L6400 
L75-00 

[49.00 
L5400 SPECIAL OFFERS 

Garrard SP25 Mk 3 fitted in Teak 
Veneer Plinth with Cover wired 

SPEAKERS Din or Phono to order LI3.00 
Wharfedale Denton 2 /pr. 09.90 £32.00 

... ... 
with 9TA /HC Cartridge ... ... £1500 

"Wharfedale Linton 2 /pr. £49-90 L40.00 with G850 Cartridge ... ... [1700 
"New Leak 150 /pr. ... L49-90 C40.00 with G800 Cartridge . L19-50 
*R. Allen Flamenco /pr. ... L5926 E46-00 SME 3009 Mk 2 Arm & Shell £3380 £24.00 
New Leak 250 /pr. ... L65.00 E48.00 Connoisseur BDI Kits L13.00 0050 R. Allen Pavane /pr. 17050 149.00 CARRIAGE AND INSURANCE ON ABOVE 
*Wharfedale Melton 2 /pr. £70.00 £50.00 ITEMS LI .00 
Celestion Ditton 15 /pr. C76.94 L60.00 
*Wharfedale Dovedale 3 /pr. C90-00 E6500 ALL ITEMS GUARANTEED. AFTER 
CARRIAGE LI .00 SALES SERVICE. PRICE LIST ON 
CARTRIDGES REQUEST. 
Sonotone 9TA /HC Dia .. L375 L2 00 STEREO TUNER AMPS 
Goldring G850 Dia. L6.27 L4 00 Leak Stereofetic /30 ... L131-03 194.00 

Goldring G800 Dia. LI2-55 L6 SO 'Leak Stereofetic /70 ... £143.53 £10300 
*Shure M44.7 Dia.... L984 E7 SO CARRIAGE El .00 

Goldring G800E Dia. L18-16 [I1 00 
*Shure M55E Dia.... 
*Shure M75E/2 Dia. 
CARRIAGE FREE 

112.52 
£20.57 

L9 50 
EI4 00 BOLTON 

OPEN 9.00 -5.30 Monday- Tuesday TURNTABLES 
Garrard SP25 Mk. 3 115 85 LIO SO 9.00-8.00 Thursday- Friday 
McDonald MP60 ... 11520 LIO SO 9.00 -4.00 Saturday 

Goldring GL69/2 .. L27 60 E19 S0 CLOSED ALL DAY WEDNESDAY 
Goldring GL69 /2 /P 136 21 L26 00 CLOSED 1.30 -2.30 Except Saturday 
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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 neg. earth. All components 
available separately. Case size 41" o 3}" a 2" 
Complete assembly and wiring manual 25p. 
refundable on purchase of kit. 
Price : Standard kit .. E7-25 post free 

De -luxe Ell-75 post free 
Trade enquiries Invited. Mall order only. 

DABAR 
ELECTRONIC 
PRODUCTS 

Ilea, LICHFIELD STREET, 
WALSALL, STAFFS. Will luZ 

Tel. Walsall 34365 



This device, see' Fig. 17, has a voltage gain adjust- 
able between 13 and 40dB, with correspondingly 
worse distortion, between a limit of less than 0.1% 
at 13dB gain and 0.5% at 1V out for the higher 
gain limit. The input impedance varies from 145 to 

120k12 while the output impedance is 47ohms at 
the 13dB end and 120ohms at the 40dB end of the 
gain range. 

Inn 

+ 18V 

10.8V0 

BC 148 

5.6V 

z50 

Fig. 17: This microphone amplifier is a further adaption of the circuit 
shown in Fig. 14. 

Frequency response is very near that of the pre- 
vious circuits, and in this, as in many other 
pre -amplifier circuits, much depends on the actual 
construction. 

This is a vital matter, and the subject of layout, 
wiring, component choice and tolerances will exer- 
cise us more than a little in subsequent contributions. 

Wallchart Comments 
One or two things that are "exercising" me at the 

moment concern the previous contributions, and in 
particular the wallchart with which we kicked off 

this series. I apologise for a couple of errors that 
crept in, because my tardy submission left the editor 
no time for final proof -checking. In the top left block, 
first section, headed BIASING CIRCUITS, the state- 
ment should correctly be Vice= Ve, -Iç,Rc (not Rb as 
printed). 

In the block below this, headed RF CIRCUITS we 
find a beautiful short- circuit of the output (a.g.c. 
section) by the omission of a resistor between the 
"AF out" point and the positive terminal of C. 

Because of the revised layout of the wallchart, 
the need to make it as attractive as possible as well 
as informative, several vital formulae were omitted. 
These will be included where appropriate to the 
subject, as now, where we are considering input and 
output impedances. 

Returning to that top left section of the wallchart, 
we find a final remark about the effect of one stage 
on the next. When stages are coupled as shown (the 
second stage input impedance here represented by 
RIO the effective a.c. load impedance of the first 
stage, R'L and Re in parallel with the input to the 
second stage, can be calculated from : - 

Ro Rin 

RrL Ro+Rin 

There is a voltage- derived feedback due to Rb. Feed- 
back current is proportional to output voltage. This 
reduces input impedance and overall current gain 
in the same ratio. The reduction factor is:- 

1 

1 + 
hre Rr], 

Rb 
Another factor that must not be forgotten is the 

internal resistance of the transistor. After all, it is 

an integral feature of its operation! So we have to 
take into account that unseen effective emitter resis- 
tance (see Fig. 18), which we shall label re to distin- 
guish it from R. the external one. In the thumbnail 

Fig. 18: The effective input 
impedance of a common - 
emitter stage depends on 
taking into consideration the 
internal emitter resistance r,, 

of the transistor. 

TB91 

circuit of Fig. 18, R1, 11.2 and (re +Re) are all in 

parallel. If we ignore base bias for initial calcula- 

tions, the input impedance will be 
Riu ndu i = (Re + re)(hte i mini + 1) 

and an easy way of determining re is to divide the 

collector current (mA) into 27, thus, 
27 

re 

Given these few straws, our building bricks begin 
to form a structure. As a final bonus this month, 
Fig. 19 shows a single transistor buffer -amplifier as 

used by a famous amplifier maker. It offers three 
output voltage levels and impedances, and the 
figures hold true for matches into greater than 25kí1 

+12V 

n 
0.33 

H = 100mV at 800n 
M= 20mV at 200n 

o 3 7mV at 180tn 

BC 109 
0.33 

3`3 K 
1M 

TiR Out 

Aux,Out 

Fig. 19: A single -stage matching and buffering amplifier with one 

common and three swltchable outputs. 

load. The levels are given when the input is from 
a radio tuner reproducing a programme at 30% 

modulation, i.e., an average level. This, like our 

original voltage amplifier this month, is a simple 
thing to construct and works effectively. It is useful 
when one wishes to add a tape recording facility 
without upsetting the existing circuit. 

TO BE CONTINUED 



 
The Editor does not necessarily endorse the views expressed by correspondents 

Ad -Vice 
It is surprising how many people 
confuse "bass" with "base." For 
example, see your adverts in the 
Nov. issue, p. 557 ROC, the R446; 
p. 575 R &TV Reliant Mk. IV 
amplifier with "separate base 
and treble controls." Perhaps 
BASS and TREBLE might remind 
them of the local BAR. Page 556 
again ROC, the R.142 tape unit 
has recording level metres, which 
at 39.3 inches, is, well, a large 
stretch! On p. 559, from Bi -pre- 
pak, it is possible to bulk -buy 
SILICON PLANAT diodes or A 
AMP plastic diodes whilst the 
prices of "Brand new carbon 
resistors "- Thacker's p. 648 seem 
curious. 

It is a long time since I saw 
the classic "Geranium or Sili- 
cone" devices -but really, you 
have been turning out some top - 
grade articles of late, and it is a 
pity I have had no time to write 
a tirade against the i.c. -BAN 
THEM ! 

I like your index to advertisers 
but errors or inconsistencies still 
need ironing out. - James W. 
Robson (Newcastle upon Tyne). 

Novel Door Alarm 
Your readers may be confused by 
an error in Mr. Cross's article 
"Novel Door Alarm" (Sept. issue 
page 420) concerning the action 
of diodes D1 and D2. It was 
stated that "when Trl is switched 
on, diode D1 conducts." However 
quite the opposite is the case, for 
DI can only be forward biased if 
its cathode is negative with 
respect to its anode. But D1 
cathode is at the same potential 
as Trl base and D1 anode at the 
same potential as Tr] emitter 
(via VR2 or VR3). Hence D1 is 
only forward biased when the 
base -emitter junction or Trl is 
reverse -biased and Trl therefore 
off. A similar state of affairs 
holds for D2 and Tr2. 

The circuit relies for its opera- 
tion on the fact that in a multi - 
vibrator of this type the base of 
the "off" transistor is actually 
swung negative with respect to 
the emitter. If this were not so, 
the diodes shown would never 
conduct at all. It is thus D2 that 
830 

provides the additional discharge 
path (via VR2 and VR3) for C2, 
and D1 that provides it for C3.- 
G. Ashby, (London, E.7.) 

The Author replies: "1 would like 
to thank Mr. Ashby for pointing 
out the mistake I seem to have 
made in the description of the 
Novel Door Alarm's circuit. His 
description is quite accurate, 
although to simplify things, sub- 
stituting the word D2 for D1 in 
the top line of the second column, 
would help clarify the descrip- 
tion, and 1 apologise if any 
readers have been confused. I 
would also like to take this 
opportunity to give details of the 
reed switch and its coil. The coil 
is a Radiospares Type 1. with a 
resistance of 800 ohms, and the 
switch is a Radiospares Type 13, 
which is a changeover type. Both 
these items should be available 
at any Radiospares stockist. I 
hope that this has clarified any 
problems that readers may have 
had. " -D. Cross, (Hemel Hemp- 
stead, Herts.) 

The "Rocket" 
During the war I served with 

the R.E.s. The only way we used 
to find mines was with a bayonet! 
Metal detectors were not obtain- 
able and we were front line 
spearhead troops. An officer of 
ours was a radio ham and he 
produced our first detector. A 
wooden picture frame with a 
length of conduit attached. This 
led to a half size biscuit tin in a 
pack on our backs from whence 
came the phones. The parts were 
second -hand radio parts and 
difficult to obtain. I don't know 
the circuit (I only wish I did). 
Although a poor looking job it 
was extremely efficient and could 
detect a piece of silver paper up 
to 18in. deep, finding a mine 8in. 
in diameter was easy. We used 
to very often get a strong signal 
and after digging about 4ft. deep 
uncover an ex latrine with tins 
thrown in and then filled up. 
After a lot of use we got to 
know how deep the metal was 
or the size of it. Many people 
owe their lives to our "ROCKET 
MINE DETECTOR" named after 
the 6th Rocket Field Sqdn. 

Readers must of course learn how 
to sweep an area, and we used 
the folowing method: 

Put the left foot forward, the 
search coil should now be swung 
round to the right. Step the 
right foot forward and the coil 
should now be to the left. Walk 
along like this and a big area can 
be swept cleanly. Drop a marker 
on a signalled spot each time and 
when the sweep is finished go 
back and have a dig. 

There are still plenty of mines 
on some remote beaches and if 
you find one its your duty to 
inform the police not ignore it, 
so happy hunting-C. Horton, 
(Birmingham 37). 

Dying Breed 
It would seem that 1 am an 

offspring of a dying breed. Al- 
though born some time after the 
dreaded transistor I am an ardent 
valve lover, however, I am unable 
to find any friends of my own age 
who share my affections for the 
faithful old thermionic device. 

All my equipment, which I 
have built myself, is fully "val- 
verised" and includes a double - 
beam oscilloscope, a five channel 
pre -amp and mixer, several audio 
amplifiers and a stabilised h.t. 
power pack. I gain much pleasure 
from working with valves and 
wonder if I really am a "loner ", 
as most publications would have 
me believe, or if I do have a few 
silent "relatives" somewhere. - 
D. Ll. O. Smith, (Herts). 

The Ugly Head 
I see from M. Lerner's letter 

in the December issue that the 
Beginners' Licence has reared its 
ugly head again. 

I have seen chaps of Mr. 
Lerner's age, also studying for 
"A" or "O" Levels, finding time 
to study and pass the RAE and 
become proud holders of G8, G3 
and G4 callsigns. 

My advice to this young man 
is forget an easy way out and 
buckle down to the job and do 
what others in his position have 
done and will continue to do. 
Verb sap young man.-B. J. 
Clark, .G3BEC, (Hon. President, 
Yeovil A.R.C.) 
Here the matters rests!- [Editor] 



ELECTRONIC VALVES P.O. BOX 26 STEPHENS 
ELECTRONICS 

AYLESBURY, BUCKS. u.12 038 
0A3 0-45 
OB2 045 
0B8 080 
oc8 038 
003 085 
1B3GT 038 
1CP31 840 
1L4 020 
1R4 045 
1R6 086 
184 0.27 
186 0.210 
1T4 026 
1U4 047 
1U6 060 
1V2 0.46 
1X23 0-40 
2D21 085 
3A4 086 
3B28 216 
3BP1 276 
3Q4 040 
304 0.86 
3V4 0.46 
6R4GY 060 
5Y40 098 
5U40ß 0.42 
5V40 0.42 
5Y3GT 0,82 
5Z3 0.60 
5240 0-40 
6/30L2 076 
6434 086 
6AF4A 0'50 
6A07 0'40 
6A6 0.50 
BARI 080 
6AK5 080 
6AK6 0.67 
BALS 043 
6AL6 0-20 
6A145 022 
6AM6 0.88 
6AQ6 0.86 
6AQ6 0.66 
6AR6 086 
6AR8 040 
6AR11 146 
6A85 0.86 
6A870 080 
6AT6 0-80 
6AU6 026 
6AV6 080 
8AW8A 0.56 
6BA6 025 
613E6 0.80 
BBFS 080 
BBFB 0-50 
8BH5 045 
BBJB 0.46 
6BK7A 0.56 
611N5 0.45 
BBNB 040 
6BQ6 026 
OBRO 0-S6 
BBB] 1S0 
BBWB 0.56 
6BW7 0.70 
6BX6 025 
BBZB 046 
6C4 0.33 
6C6GT 040 
6038 080 
6CD6GA1.15 
6C07 050 
8CH6 0-66 
6CL0 0.50 
6CW4 0.03 
6CY6 0.46 
6CY7 065 
6D3 0.46 
6DC6 076 
8DK6 0.48 
6DQ6B 068 
6084 076 
6EA8 0.68 
6EH7 080 
6E37 086 
6F.W6 0.65 
6F1 070 
605 0.60 
6F60 040 
6F11 088 
6F18 0P39 
61'14 065 
61'15 0'66 
6E18 045 
6F23 0.80 
6F24 076 
6E25 0.75 
6F26 086 
6F28 080 
6J4 040 
6J6GT 0.80 
637 0.46 
BKBGT 055 
6K7 036 
658G 035 
61126 0.76 
6L8GT 045 
6L7 040 
6L18 046 
6LD20 040 
6N7GT 040 
6P1 060 
6P25 166 
61'28 066 
8Q7 040 
68A7 040 
6607 036 
88117 035 

6P1.7i:r 035 
66S7r1' 0 35 
68Q7 0.40 
68R7 040 
6T8 0.86 
riU4GT 080 
iiUBA 040 
6V6GT 048 
6X4 0 80 
6XSGT 085 
6X8 0-55 
6Y60 065 
7Y4 060 
9BW6 0-50 
10C2 0 60 
1OD1 0-50 
10D2 0.40 
10F1 090 
10F9 060 
10F18 0.46 
10L1 045 
1OLD11 060 
10P13 0 55 
10P14 110 
12AB5 060 
12AC6 0 40 
12A1.6 0-46 
12AQ5 0-48 
HATO 080 
12AT7 033 
12AU6 0.80 
12AU7 0-80 
12AV6 0'88 
12AV7 050 
12AX7 030 
12AY7 0.70 
12B44A 0.56 
12BA6 085 
12BA7 0.86 
12BE6 0.85 
I22117 040 
12BY7 056 
12K6 0.66 
12K7GT 085 
12Q7G 0-80 
128117 085 
1487 0-80 
20D1 0-46 
2041 1.10 
20P1 050 
20P4 1 10 
20P5 1.20 
26C5 0 50 
25L60T 0 45 
26Z40 0 30 
25Z6GT 0-66 
30A5 0 45 
30AE3 0 40 
30C1 0.30 
SOC16 0 80 
80C17 0.86 
SOC18 0.76 
3005 0-86 
30FL1 070 
36FLI2 098 
30FLI4 0-76 
3041 040 
90415 0.86 
30L77 0.80 
90P12 0.80 
30P19 080 
30PL1 0-70 
30PLI3 0.96 
30PL14 090 
35A3 055 
35A5 076 
35B5 065 
S6C5 040 
95D6 0-70 
36L6GT 0.50 
35W4 0.80 
35Z3 060 
35240 030 
3525GT 0.40 
50A5 070 
50B6 045 
6006 040 
500060 1.86 
50L6GT 0-60 
86A2 040 
90AG 2-40 
90AV 240 
90C1 060 
90CV 486 
807 050 
813 076 
866A 076 
5642 065 
6080 140 
6146 160 
6360 1115 
6870 2.60 
6989 2.16 
7199 076 
7360 140 
7586 146 
7896 126 
9002 046 
9003 0.60 
AZl 0.48 
AZ81 066 
CBL1 0.80 
CBL31 090 
CYST 086 
DAF98 0.42 
DF96 0.42 
DK40 066 
DK92 060 
DK96 042 
DL98 042 
DM160 086 
DY86 088 

GVS7 035 
0 1'6u2 0.50 
E88CC 0 65 
E180F 095 
E810F 2.90 
EABC:80 035 
EAF42 055 
EBC33 050 
EBC41 0.55 
EBC81 080 
EBF80 040 
EBF83 0.40 
EBF89 030 
EC53 0.60 
EC86 0-60 
ECSB 040 
EC90 048 i 

EC91 060 
EC92 0.85 
EC93 0.50 
EC8010 2 25 
ECC40 0 60 
ECC81 033 
ECC82 030 
ECC83 0.80 
ECC84 080 
ECC85 0.40 
ECC88 0.40 
ECC89 0.50 
ECC91 040 
ECCI89 0-60 I 

ECF80 085 
ECF82 085 I 

ECF86 0.65 
ECF804 1.60 
ECH42 070 
ECH81 080 
ECH83 0-40 
ECH84 046 
ECL80 040 
ECL81 045 
ECL82 0P86 
ECL83 0.66 
ECL84 055 
ECL85 0-56 
ECL86 040 
ECLL800 

150 
EF37A 060 
EFS9 0-40 
BF40 050 
EF41 086 
EF42 070 
EF80 046 
EF83 0.65 
EF85 0.86 
EF86 0 80 
EF89 028 
EF91 088 
EF92 0 40 
EF96 0.80 
EF97 0-65 
EP98 0.65 
EFI83 080 
EF184 026 
EF800 100 
EF804 126 
ER90 080 
EL33 126 
EL34 0-50 
EL36 0-60 
EL37 146 
EL41 0 65 
ETAS 0.58 
EL81 055 
ELM 0.42 
EL84 025 
EL86 048 
EL86 040 
EL90 0.85 
EL95 0.85 
E1)803 1.00 
EL821 0.56 
EL822 090 
ELL80 075 
EM34 090 
E5171 075 
EM80 040 
EM81 060 
EM84 0-86 
EM86 1.00 
EM87 0 55 
EN91 0.86 
EY61 0.40 
EY80 0 45 
EY81 0 40 
EY83 0.65 
EY88 0.40 
EY87 048 
EY88 0-48 
EZ40 0.46 
E241 0-45 
EZ80 046 
EZ8I 040 
GY601 080 
0290 040 
0231 0 88 
GZ32 0 48 
11233 0.70 
GZ34 060 
HABC80 040 
HK90 086 
KT66 2.06 
KT88 2'00 
N78 1.46 
PABC80 040 
PC88 080 
PC88 080 
PC97 060 
PC900 048 
PCC84 040 
PCC88 0.40 

PCIM 055 
1'CC49 0 50 
PCC189 0.56 
PCC805 085 
PCC806 080 
PCF80 040 
PCF82 035 
PCF84 0 50 
PCF86 060 
PCF87 085 
PCF801 050 
PCF802 050 
PCF805 0.76 
PCF808 0.70 
PCF806 075 
PCH200 070 
PCL81 0'50 
PCL82 035 
PCL83 0.66 
PCL84 0.45 
PC186 0 40 
PCL86 045 
PCL88 0 90 
PCL800 093 
PCL801 0.70 
PD600 1'50 
PF86 060 
PF818 086 
PFL200 070 
P433 045 
PL36 0.55 
PL81 0-50 
P1.82 0'45 
PL83 0.45 
PL84 0.40 
PL302 080 
PL604 080 
PI.608 0.90 
PL509 1 80 
PI.801 .0-80 
P5184 050 
PY31 080 
PY33 0P83 
PY80 086 
PY81 080 
PY82 040 
PY88 0.88 
PY88 040 
PY500 300 
PY800 060 
PY801 060 
P230 035 
QQV2-6 2,16 
QQVOS-10 

145 
QQVOS-20A 

545 
' QQVO6.4A 

620 
TT21 2.66 
TT22 280 
U18/20 075 
U25 0.75 
U26 076 
U91 0 46 
1137 160 
U52 0-88 
0176 0 30 
U78 0 80 
UI91 0.75 
U201 0 35 
U281 640 
17282 040 
U901 0 4 
11403 0.50 
U404 040 
01801 1-00 
UABC80 086 
UAF41 0.60 
UAF42 0.55 
UBC41 0 60 
UBC81 0.40 
UBF80 040 
1713F89 0.86 
UBL1 0.50 
UBL21 060 
17C92 0.85 
UCC86 040 
UCF60 055 
11CH21 010 
UCH42 070 
UCH43 075 
1TCH81 086 
17C1331 0.60 
UCL82 035 
UCL83 O 60 
17F41 060 
17F42 080 
17F43 060 
UF80 086 
UF85 040 
17039 045 
171.41 0-86 
171.84 0 30 
U1184 020 
UY1N 060 
UY11 0 65 
UY41 045 
IIY82 0.50 
UY85 080 
W729 0.60 
Z759 185 
0803U 090 

SEND S.A.E. FOR LISTS Satifaction or money refunded. 
GUARANTEE:- 

TERMS CASH WITH ORDER ONLY. ALL ITEMS ADVERTISED IN LAST 
POST AND PACKING PAYABLE MONTH'S ISSUE ALWAYS IN 

ON ORDERS UP TO £6, AFTER STOCK FOR SAME DAY 
THAT FREE, EXCEPT C.R.T's DISPATCH 

' MANUFACTURERS 
2N388A 620 
2N614 80p 
2N697 20p 
2N698 269 
214706 12}p 
2N706A 1249 
261930 2769 
2N1132 821D 
2N1303 171D 
2611306 2519 
2/41306 25p 
2N1307 269 
2N1711 25p 
2N2147 721p 
2N2160 6719 
2N2614 80p 
2N2646 6749 
2612906 409 
2N2926 
Green 14p 
Yellow 1219 
Orange 1216 
2N3068 27{iD 
2N3055 75D 
2N3391 20p 
2N3392 200 

DIODES 
IN914 71p 
AA119 10D 
BA102 224p 
BA115 716 
BA114 1216 
BY100 221p 
BY126 20p 
BY127 2209 

SEMICONDUCTORS 

2673702 170 
2N3704 2249 
2143706 20p 
2N3711 20p 
2N3819 45 
2N3826 80p 
2N3905 879 
2N3914 P.A. 
R.C.A. 
40263 P.A. 
40398 P.A. 
40458 P.A. 
2974061 220p 
2N4062 2219 
2144286 1719 
2N4291 1710 
AC107 80p 
AC117 606 
AC326 20p 
AC127 259 
AC328 20p 
AC154 2219 
AC176 25D 
AC187 621P 
AC188 8710 
ACY17 2710 

& RECTIFIERS 
BZY88 
(Berte.) any 

0A5 1219 
0A47 74p 
0A70 719 
0A79 Op 
0A81 7jp 
OA90 71D 

MARKINGS 
ACYIe 250 
ACY19 269 
ACY20 259 
ACY21 26p 
ACY22 20p 
ACY28 20p 
ACY40 20p 
ACY41 25p 
ACY44 409 
AD140 40p 
AD142 689 
AD149 57jp 
AD150 6219 
AD161 871p 
AD162 6749 
AF102 L8p 
AF106 4249 
AF114 259 
AF115 809 
AF116 26p 
AF117 259 
AF118 809 
AF119 20p 
AF124 220p 
AF125 20p 
AF128 209 

0A91 719 
0A202 lOp 
BA144 1219 
BA146 20p 
BA148 28p 
BA165 P.A. 
BA166 P.A. 

BRAND NEW 
NO REMARKED 

AF127 17}p 
AF139 8701/ 
AF178 46p 
AF179 46p 
AF180 52011 
AFI81 420 
AF186 66}p 
AF239 4219 
ASY28 28p 
BC107 169 
BC108 16p 
BC109 169 
BC113 27111 
BC114 8749 
BC115 8219 
BC116 021D 
BC116A 871p 
BC117 99p 
BC118 821p 
BC134 67}p 
BC136 P.A. 
BC136 P.A. 
BC1S7 PA. 
BCIS8 P.A. 
BC142 110p 
BC143 P.A. 
BC147 171p 
BC148 :16p 
BC149 1719 
BC162 174p 
BC167 209 
BC168 l'71p 
BC169B 14p 
BC169C 159 
BC171 1749 
BC176 271p 
BC183 211p 

DEVICES 
BC184 2219 
BC187 28}p 
BC213L 261P 
BCY32 870p 
BCY58 2249 
BCY70 20p 
BD115 789 
BD121 869 
BD123 8gjp 
BD324 6219 
8D131 0709 
BD132 9709 
BF116 26p 
BF117 47jp 
BF160 P.A. 
BF162 P.A. 
BF169 869 
BF16'7 26p 
BF173 8249 
13E176 869 
BF179 7219 
BFI80 Up 
BF181 S20p 
BF184 26p 
BF194 2249 
BF196 any 
BF196 4209 
BF197 6149 
BF198 421p 
BF200 6649 
BF224 609 
BF226 80p 
BF257 4749 
BFX84 309 
BFY19 689 
BFY50 22}p 
BFY51 22}p 

BFY52 22;p 
B6X21 8711) 
0C25 50p 
0026 821D 
0C28 6216 
0C29 75p 
0C35 40p 
0C36 6219 
0C42 25D 
0C44 20p 
0C45 1219 
0C46 16D 
(1C70 15D 
0071 12jp 
0072 12jP 
0074 82íp 
OC75 2219 
0076 221D 
0077 87 il, 
0078 25D 
°CBI 20D 
OCB1D 200 
0083 250 
0084 25D 
0C139 821p 
OCHO 821D 
OC370 806 
0C171 209 
067200 8219 
0C202 4719 
OCP71 42jD 
1.3464. 269 
T78 40p 

P.A. Price on 
application 

Ine. P.T. 
eacA 

ACOS 
GP79 . .. .. 689 
GP91-180 .. .. 4106 
GP91-28c .. 11 05 
11P91-38c (TCB) .. 11 05 
0P92 .. .. Ii 82 
CIP9S-1 .. .. 1124 
GP94-1 .. .. 11.65 
(1P94-6 .. .. I180 
GP90 .. .. .. 111. 24 
GP98 .. 1157 
Acoa 104 1-10 .. 1249 

B.B.S. 
X3M .. 0/6 .. 11.89 

CARTRIDGES 
loc. P. T. 

rA 

X301 .. B/8 .. I189 
X6M .. INS .. 61.89 
X511 .. SIB .. 61.153 
8X551 .. 13/61 .. 21.81 
0X611 .. 8/8 .. 0,41 
0X551. .. DM .. 6200 
0X511 .. D/S .. 0120 
X497 .. D/8 .. 6:1.86 

GOLOSINO 
860 .. .. .. 414.96 
0800 .. .. .. 1386 
0800E .. .. 61600 
0800 Super E .. 119.60 

Inc. P.T. 
tars 

SONETTE 
105 .. 8/B .. 999 
106 .. 8/8 .. 99p 
DC400 6/8 .. 70p 
DC4008C S/8 . 70p 
105 .. D/8 .. 6112 
106 . D/S .. 61.13 
DC400 D/8 .. 949 
DC4008C D/8 .. 849 

IONOTONE 
STA .. D/8 .. 1126' 
OTO . D/S . 91-79 
9TAHC D/8 .. 1179 

BEST QUALITY 
CAPACITORS 

WI DUROLIT 
Working 

Capacitance Voltage 
1000 pF 630 250 
1500 pF 630 25p 
2200 pF 630 25p 
3300 pF 830 256 
4700 pF 630 25p 
6800 pF 630 25p 
0 01 µF 630 27p 
0.015 µF 830 290 
0022 µF 630 29p 
0 033 µF 630 33p 
0 047 µF 630 40p 
0068 1.1F 630 420 
01 µF 830 606 
0.16 µ1, 630 566 
022 µF 630 676 

470 pF 1000 29p 
680 pF 1000 29p 

1000 pF 1000 25p 
1500 pF 1000 25p 
2200 pF 1000 27D 

WIMA TROPYFOL 
Working 

C4pacitance Voltage 
47 pF 400 219 
68 pF 400 21p 

100 pF 400 21p 
150 pF 400 219 
220 pF 400 219 
330 PF 400 219 
470 pF 400 21p 

001 µF 400 199 
0.015 1.4F 400 219 
0022 µF 400 289 
0033 µF 400 289 
0047 µF 400 26p 
0068 MF 400 279 
01 µF 400 889 
022 µF 400 Up 
1600 pF 630 219 
2200 pF 630 919 
3900 pF 630 219 
4700 pF 630 219 
6800 pF 630 289 
0-01 µF 630 250 
0 015 µF 630 25D 

Working 
Capacitance Voltage 
0022 µF 630 279 
0.033 µF 630 319 
0047 µF 630 Up 
1000 pF 1000 219 
1500 pF 1000 219 
2200 PF 1000 Up 
3300 pF 1000 gap 
4700 pF 1000 269 
6800 pF 1000 67p 
001 µF 1000 27P 
0016 µF 1000 61p 

0.022_µF 1000 369 pack of 5 

ADD 5p PER ITEM POST AND 
PACKING 

MAGNETIC RECORDING TAPES by a leading manufacturer 

POLYESTER POLYESTER 

Length Spool Mae in. Price Length Spool Sine in. Price 

Staadud Play 900ft 6 70p 

600ft 5 609 1200ft 5} 859 

860ft 51 889 1800ft 7 I1 00 

1200ft 7 709 
Doable 

fplay 5 879 
Long Play 1110 

210ft 3 279 1800ft 5! 
450ft 4 48p 240(Itt 7 1180 

EMPTY TAPE $EBLa CASSETTES 
Sin 79 Boxed in Plaetio Library Packe 

Ú :: :: :: pP 4in .. 9V C9 9 5in ,. .. lip 
59 in 186 C190 .. 879 

71n .. .. .. lip P. & P. 7p on ala ordere. 



WEARS WELL WORTNA VISIT ! 

PSP 
GEMOAlSTRAT/ONSALL PAWNS 

NO A4RK/NG PROBLEMS 

The Goanttys Cheap 

ONLY 

V3995 wy/ e1 I lill'/ Teleton 
R 8000 AM FM STEREO TUNER AMPLIFIER 
Supplied complete with 2 speakers. Total 12 watts RMS. Specification: 
MP% Beacon, AFC, Connections for Tape Recorder, Stereo Headphon 
Socket, etc. Mtgs. Rec. Price £6350. P.S.P. FANTASTIC OFFER. ONLY 09.95 
Plus GARRARD DECK 2025. Fitted in Famous 'Thorpe Grenville' Plinth & 
Cover with patented moulded motor board. Fitted with superb Sonotene 
9TAHCO cartridge. P.S.P. offer ONLY IF YOU BUY THE ABOVE. ONLY 115.40 

,#SA VES*Complete Stereo System 

25 /fy O/1 
Teleton 
SAQ 206 
STEREO AMPLIFIER 
Latest release, beautifully 
styled in walnut case, 6+6 
watts r.m.s. Switched Inputs 
for magnetic Xtal, aux. Tape. 
Incorporates volume, bass, treble - 

and slide balance control, scratch Our price filter and loudness control Rec. £3250. 
L19.95 Suggested System. 

SAO 206 Amplifier, SP25 III Plinth and Cover, G800 cartridge, pair large 
3 -way speaker system. Also available with EMI 13 

tx 
8 speaker system £6395. 

Would normally cost £85 complete. £59.95 Our price 

é 

Tape List P.S.P. 
Recorders Price Price 
Ferguson 3245 £36 -00 £31.95 

3247 £4795 £41.50 
3248 £5375 £4595 
3258 172.00 £632S 

Philips 4303 £4200 £350 
4307 £44.50 E4.3. SO 

.. 4306 £60.30 £5350 

Also available full range of Grundig 
Tape Recorders at attractive 
discounts. 

Magnetic List 
Cartridges price 

Soldring G800 £1255 
Soldring 

G 808 H £12.55 
Shure M55E £1252 
Shure M 44 -7 £9.84 

Available at special prices. Linton's, 
Denton's, Warfedale speakers. Gold - 
ring GL69P & 6775P decks: Leak. 
Delta 30 6 70 Rogers Ravensbrook, 
Ravensborne amplifiers, Sinclair 3,000 
amp & The Fidelity U1A /UA2 
Plus a wide range of stereo units. 

List P.S.P. 
price Price 

HMV 2452 Stereo £6565 E57-9S 
RH92 Philips 

System £125-00 Et 10.09 
(Choice of speakers available, prices 

on application). 
KB Audio 

P.S.P. 
price 

Stereo 2010 
Ultra 6028 Group 

£10340 £92 50 

£6-SS 
3 stereo 

Ferguson unit 
£5975 £52 50 

audio £6450 £74 24 
ES -SS Ultra 6405 £77.00 £6725 
£940 Ferguson 3450 
£7.45 Stereo £72 00 163.50 

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. 

832 

FELSTEAD ELECTRONICS (PW 52) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas). Cash 
with Order only -No C.O.D. or Caller service. Charges (Min. 6p) In brackets after all items 
apply to G.B. 6 Eire only. Regret Orders ender 25p plus charges unacceptable. B.A.E.. 
please, for enquiries or cannot be replied to. Overseas Orders welcomed. 
RECORDING TAPS: Finest quality /value British Mylar available: STANDARD 5" 800ft. 
Sip: Or 900ft. 60p: r 1200ft. 58p: LONG PLAY 5" 900ft. 60p: 5i" 1200ft. 56p: 7. 18001t. 
90p. (71p on 6" and 51-, 9p on 71. Other sizes, Casettes and accessories in List. 
CARTRIDGES. All with standard fittings and etylll. Mono GP07 86p: Stereo -compatible 
Mono GP91 /BC 21.10: STEREO GP93 í440: Stereo Ceramic GP94 £196. Comparative. 
shown In Llet, with more types incl. Sonotone 9TAHC, Goldring etc. at lowest prices (Bp 
DIAMOND STUD: Single tip types: Acos GP37, GP59, 0P62107, GP71. BSR TC8 /LP /ST: 
COLLARO O. P an,. DC284: GARRARD GC2, GC8, GC /12, GC810: RONETTE BF40. 
O. P and T: PHILIPS 3301 (3060. 3086, 3302, 3304), 3010 (12, 13, 16): SONOTONE 
19T/20T ALL AT 40p each (Bp). Double -tip turn-over types (78 sap. on other aide). For 
AC08 0P72, GP91 (for cartridges GP93, GP94 etc). OP91SC (for stereo- compat. types, 
GP104.B8R ST4 (61'S, BT5), ST9 (ST8), ST12 /14 /15. 8ONOTONE 8TA, 9TA, 9TAHC. 
PHILIPS 3308 (8310, 3224, 3228/22. GP280). GARRARD GCM21, 22, GC823, 0X825 and 
26, GCM21T and 22T, GKM24T, OCS231. (1K825T a 24T GC11181, 00836, GC835, GCS38. 
KS40A, KS41B ETC, ALL AT 755 (6p). DOUBLE DIAMOND STSLH: (Same dia. tip 
each side: no 78) for 8T4 AB types (6p). PICK -UP WIRE: Super this twin flex screened. 
sheathed, 6p per yard (Up to 6 yds., Bp over charges paid). All saphires Is diet. 
MICROPHONES: CRYSTAL: LAPEL 1) ", clip/band, lead 3.5mm lack plug My (8p). 
CM20 Cream Plastic hand 6919: C3121 Grey Plastic Hand /Desk Slip: both have 3.5mm 
lack plug and lead (9p either). "STICK" 60 91.02: CM70 "PLANET" Metal. tapered, with 
neck cord, adaptor for stand 11474: "BIC 91" hand /desk Illy: "MIC 45" Curved metal 
hand grip 91'00. ALL with leads (all 9p). MICROPHONE INSERTS Die. 1.75' or 0'9' either 
size 271p (Up to 8 for Bp). DYNAMIC: 209 Cacdloid Ball. 50K/600 Q built -lo volume 
control, on /off switch, special 20ft. lead, the best value anywhere at 10-80: UD130, uni -dlr. 
mesh ball 50K /600 CI lack plug, cable, adaptor. 9480: DM280. Omni -dir. Ball mesh, 50K. 
cable adaptor lack plug 98.871 .271p each). SPEAKERS. Still very popular 13 ROUND. 
fitted tweeter. 3 or 15 ohm, (state which) 11.671 (27)p) -or pair for atereo 14.25. charger 
psi.,. SMALL 2)" 30 or 8 t1. (state which) 871p (6p). More speakers in List HEAD- 
PHONES: High resistance 20000 adtustabie: 92 }p (719). EARPIECES. With lead and 
min. 2.5,nnr or 3.5mm (state which) jack plug, MAGNETIC 9p. CRYSTAL (3.5mm ping 
only) 240 (Up to 3 for (ip any type). SOLDERING IRON. Slim. modern. British high *peed, 
81-, all parts replaceable. highest quality fully guaranteed 9117í (10p). TRANSFORMERS: 
Sub -min 11 x 11 x 12mm, OUTPUT (3 Q for OC72 etc.) 14p or DRIVER 16p (Up to 12 for 
,p). CONNECTING WIRE. Packs of 5 coll.. each coil 5 yds. aontd. cola. SOLID CORS' 
14p. FLEXIBLE or SUPER THIN for transistor wiring, etc. either 16p (Any pack 6p). 
RETRACTABLE FLEXIBLE LEADS. (CURLIER): With phono plug, each end. Oft 28p. 
12ft 89p. With phono plug / phono socket other end Eft. 26p. 12ft. 42(p (Bp lead any type). 
VIBRATORS. 12v /4 pin non -synch 12111D4, 2 ,1" ex. pins, 8719. SAME but 31" ex pins. 
USA, 209. 12v/7 pin, synch. (128R7) 2ä ex pine, 621p (6 }13 any type). TRANSISTORS. etc. 
AC /126 1219. AF115 909, AF118 15p, AF117 20p, OA5 lop, OAIO 10p, OA81 lOp. 0044 
149, 0045, 0071, 0072, 0075, 0081, OC81D. 0082D. all at 135p each. 00170 9Op, 00171 
1219. BY100 /800 ply 14p. Many more Incl. power types, thyristors, etc. In List. 
MAINS NEON& fly leads 10p. NEON SCREWDRIVER (pocket castor) 1719 (6p either) 
MAINS BATTERY ELIMINATOR. Input 240v -AC, Output 3, 6. 71 and 9v -DC by switch 
selector, On /off switch, pilot lamp, leads, plug, adaptor to cuit most translator seta and 
cassette recorders. Suitable for model use: 9815 (24p). 
OUR CURRENT LIST (see heading) Includes more details of all above plus cartridge replace- 
ment table, many unrepeatable Special Offers, and cable, croc. clip., Volume controls 
Din plug., CO -As, standard, miniature, phono plugs, sockets and adaptors, Tape Recording 
and Record Player accessorise, panel and Teat meters and equipment, Moffitt-micro, min. 
motors, teat prods, ewttchea- rotary, toggle, slide, cabinet, lamp, etc., electrolytica, terminals. 
Veroboard, valve holders, extension aerials for rare and portable seta, Ind. lamps and bulbe. 
dale, mike., telephone amplifiers and pick -ups, dials. drive cord. Inter -coma, sub (testing) 
boxes. Stereo Headphones etc. etc. 

YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.,; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo-mech- 
anisms ; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Pleas 
1/72 

BRITISH NATIONAL RADIO SCHOOL 
-a 



TAKE 2 
JULIAN ANDERSON 
A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

ALTHOUGH 

you may not be interested in build - 
ing a metronome for its intended purpose of 
beating the time for musicians, small modifica- 

tions to the circuit enable it to give out any audio 
frequency by increasing the rate of the beats. As 
shown the circuit will range over a beat every two 
seconds to ten per second (10Hz). If Cl is lowered 
in value this range will be much higher and the cir- 
cuit becomes an audio oscillator. Don't confuse this 
with what is normally called an audio oscillator which 
gives out true sine waves and usually square waves. 
The waveform produced by this circuit is far from 
pure -after all if it was you wouldn't be able to hear 
it below about 40Hz. 

There are a large number of circuit configurations 
for producing audio oscillations but they all rely on 
changing the phase 360° and feeding it back to the 
input. The attraction of the one shown in Fig. 1 is that 
it will produce a considerable output from a single 
transistor using only a few components. 

THE CIRCUITS 
The transistor Trl is arranged very much like the 

output stage of a simple amplifier with R1 and VR1 

ITB16! 

Fig. 1: The circuit of the Take 20 Metronome. 

providing the bias and with an output transformer in 
the collector circuit to match the impedance to feed 
a loudspeaker. All we are doing different is to use a 
transformer with a centre tapped primary (they are 
nearly all sold with this), using only half of the 
primary and feeding back the signal produced in the 
other half of the primary to the base of the transistor 
via a capacitor, here shown as Cl. C2 decouples the 
supply and SW1 is the on -off switch. Signals produced 
in the collector of Trl will be induced into both the 
secondary of the transformer and into the other 
winding, in this case 360° out of phase with the 
original signal. The rate of oscillation depends on the 
value of Cl and also, in the case of this circuit, upon 
the value of the bias resistor which is made variable. 
R1 has to be included otherwise at one end of the 

No. 32 
METRONOME 

* components list 

Tri 
RI 
V r1 

Cl 
C2 
T1 
LS 

BFY51 20p 
10kL2, 1W, 10% type i p 
250kí2 lin. pot with switch 24p 
30µF, 12V -see text 6p 
100µF, 12V Op 

Transistor output transformer, Eagle LT700 20p 
6 x 4in. 3f2 loudspeaker 15p 

92p 

Prices are those recently advertised in Practical 
Wireless and may have changed. No allowance Is 
made for minimum order costs or for postage and 
packing; these points should be checked carefully 
before ordering. 

travel of VR1 the base wou' d be connected directly to 
the positive supply line causing the transistor to blow. 

CONSTRUCTION 
A simple layout drawing is shown in Fig. 2 using 

a short length of tag boa -d; these are usually pro- 

he Tr1 
o 

Oki 

r 

c 
4446 4 

To battery 
-ve 

T1 

To +ve 
via switch 

To LS 

ITB171 

Fig. 2: A suggested component layout on a small piece of tagboard. 

vided with holes drilled down the middle and the lugs 
of the transformer can be fitted into these and bent 
over. The loudspeaker impedance for a circuit of this 
type is most uncritical and any type between 3f2 and 
80f1 will work, though greater output can be expected 
from those with lower impedances. 

BACK NUMBERS 
We regret that the back numbers department of P.W. has 

now closed and consequently we are unable to supply these. 

Requests for specific back issues can usually be included 

in our 'CQ' section; there in no charge for this but it is a 

service between readers and P.W. are unable to meet any 

of these requests. 



THEE 
NYPNOSCOPf 

Bruno Nascimben 
THE circuit given here is for a little "fun" 

project and is designed to convert an oscil- 
loscope into a device to induce hypnosis. We 

do not have room here to discuss the theory of 
hypnosis though information on this subject can be 
found in most public libraries. 

As can be seen from the circuit, it is very simple 
and inexpensive to build. None of the component 
values are critical and no circuit changes or modifi- 
cations are necessary to the oscilloscope. 

be derived from a small heater transformer or from 
the 'scope itself. The mains frequency is modulated 
by another signal with a frequency of approximately 
0.2Hz. This modulated signal is then divided into 
two signals, one 90° out of phase with the other to 
be applied to the 'scope plates. 

The 0071 transistors generate the 0.2Hz square 
wave to the integrator RC network (IOW- 2000 /T). 
The output of this varies the amplitude of the 6.3V 
a.c. signal in the modulator with the AC126 transis- 

tors. Resistors R9 and R10 
with capacitors C5 and C6 

R1 R2 R3 
33k 220k 220k 

R4 RB 
33k 270 

Cl 
32y 

C2 
32y R5 

10k 

41% 4"4 110 
T r1 Tr2 

0071 0071 

00 06001 

Tra 
AC125 

Tr4 
AC126 

C3 C4 
T2000 033y 

63V a.c. 

o 
VR1 

C5 
0.1p 

Vertical 

R9 106 
33k ¡01y 

Chassis 

R10 
33k 

Horizontal 

SW1 

T 
45V i 
T 

R7 R6 
1k 180 

500 lin. 

Fig. 1 . The circuit of the Hypnoscope 

What happens is this: on the screen of the cathode 
ray tube we get a circular pattern (if the 'scopes 
controls have been adjusted correctly) and this 
circle grows larger and then smaller until it becomes 
a small spot which in turn becomes a large circle 
again. This gives the effect of being in a tunnel and 
the effect is bewitching. If stared at in darkness the 
effect is hypnotic. 

If a skilled operator adds verbal suggestion to 
the effect, several people can be hypnotised at the 
same time. There is also room for experimenting 
with auto -hypnosis. 

HOW IT WORKS 
As can be seen from the circuit given in Fig. I, 

four a.f. PNP transistors are used; the actual types 
are not too important and those shown in the circuit 
were used simply because they were handy. It is 
also possible to use NPN types simply by reversing 
the battery polarity and that of the electrolytics. 

Essentially the circuit is a modulator and a very 
low frequency signal generator. Besides the battery 
supply we also need a 6.3V a.c. supply: this can 
834 

constitute the phase shift 
network. 

The circuit can be built 
on a small piece of per- 
forated board or tag board 
though the layout is not in 
any way critical. 

Adjustment of the 50012 
1potentiometer, VR1, will 
affect the size of the 
circular pattern while the 
'scope's own vertical and 
horizontal controls will 
set the shape of the circle. 

ñ14TW111 
by G8DSH 

"The next opening on 2 metres will be on 



*Give YOURSELF a Christmas 
present ! Post this Coupon with 
Cheque or P.O. for 70p for a 

copy of our Components Cata- 
logue. 

Please write your Name and Address in block capitals. 

Name 

Address 

HOME RADIO (Components) LTD. 

L-Dept. 
PW, 234 -240 London Rd., Mitcham, CR4 3HD 

To all customers -past, present and future - 
Home Radio send the Season's Greetings, hoping 

not only that you have a happy Christmas, but that 

the fun and satisfaction you get from radio and 

electronics will continue through the coming years. 

Needless to say, we are confident that we can 

help to ensure the happy fulfilment of all your 

projects and plans. The service we offer to con- 

structors and enthusiasts has won us a reputation 

second to none. Our famous catalogue is acknow- 

ledged as "the Bible o; the components world ". 

Have you an up -to -date copy? 

The price of 70p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 
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All pr ices in pounds and new penef 

VALVES 
1A7GT 45 
1CP31 6600 
1D5 60 
1145 50 
IN6GT 55 
1E5 40 
184 20 
185 30 
1T4 30 
3A4 40 
3Q4 60 
3Q5 60 
384 as 
3V4 48 
6R4GY 76 
6U4G 85 
6V40 45 
6Y3GT 40 
5240 40 
O/30L2 80 
6A7 76 
6A80 40 
OAKS 86 
OASIS 35 
6AM6 33 
6AQ5 88 
6A8711 85 
6AT6 86 
84U8 25 
61140 81.0 
6880 25 

6BA6 26 
613E6 80 
BBHB 75 
6BJ6 50 
6BQ7A 46 
6B117 90 
6BR8 70 
6B87 61.80 
OBW6 85 
6BW7 80 
604 88 
BCSG 85 
606 26 
MAO 6126 
80116 80 
6CW4 86 
ODB 86 
6E5 80 
6F1 76 
6F6G 90 
6860 86 
688(1 50 
6811 40 
6F13 46 
6814 70 
6823 85 
6824 76 
6825 £1.0 
6828 66 
6832 60 
6G6 35 
OHO 83 
635M 60 
635G 20 
6J5GT 30 

6J8 20 
6J7M 
637G 80 
6370T 45 
6K6GT 80 
6K7M as 
6K7G 55 
6K711T 86 
6K8M 60 
6K8G 40 
6K8GT 50 
6K25 76 
6L60 50 
6L18 46 
6Q7G 40 
6Q7GT 42 
68A7M 40 
6807M 76 
68117M 40 
68417M 40 
68J7GT 80 
68K7GT 40 
68L7GT 35 
68N70T 35 
68Q70T 40 
61140T 86 
OUbO 40 
6V6M 80 
6V60 80 
6V6GT 40 
6X4 35 
6X511 86 
6X6GT 40 
7B6 70 
7147 50 

705 6143 

7D5 60 
7147 60 
7R7 76 
787 £226 
7Y4 55 
9BWO 60 
1002 63 
1oF1 75 
10F3 90 
101,9 60 
10818 50 
SOLD II 65 
10P13 80 
11E3 £4.00 
12AT6 30 
I2AT7 35 
12AU6 35 
12AU7 30 
12AX7 30 
12BA6 40 
12BE6 40 
12C80T 35 
12E1 51.80 
12J5GT 30 
12J7(1T 50 
12K711T 40 
12K6OT 50 
12Q70 40 
128A711T 50 
129(17 35 
128117 35 
12837 40 
128K7 50 

128R7 40 
14117 60 
19AQ5 50 
2001 60 
2082 70 
20L1 11.10 
2OP4 61.10 
SOPS 11.20 
25A6 85 
25LOGT 50 
26Y5 80 
25Z4 30 
26Z50T 65 
2626 85 
3001 80 
30015 80 
30017 90 
301718 80 
3085 86 
30FL1 76 
30FL12 61.60 
30FL14 85 
30L15 85 
301.17 80 
30P4 £112 
301.13 80 
301819 85 
30PL1 75 
30PL13 93 
30PL14 90 
35A5 75 

35174 86 
3623 70 
35240T 80 
3525 50 

37 40 
42 50 
SOBS 60 
5005 50 
60006011.20 
SOLOIST 56 
75 50 
78 45 
80 56 
85A2 50 
150ß2 60 
15004 60 
801 80 
807 60 
813U84 53.76 
866A 75 
954 80 
1625 56 
4022AR 55460 
5763 70 
7193 80 
747b 50 
Aß1 48 
ATP4 45 
ATP5 60 
ATP7 80 
AUS 24.00 
AUS 7b 
AZ1 55 
AZ3I 65 
CBL31 11.0 
CCH35 76 
CL33 11.30 
CY30 63 
CY31 8 
DAC32 60 

DAF91 30 
DAF96 45 
00090 £1.85 
DF33 56 
DF70 45 
DF91 80 
DF9Y 20 
DF96 46 
DH3.91 67.00 
01177 36 
DK32 46 
DK91 40 
DK92 55 
DK96 60 
DL66 1126 
DL92 86 
DL93 40 
DL94 48 
DL95 60 
DL96 45 
DM70 45 
DY86 88 
DY87 88 
E8800 66 
EA50 20 
EABC80 86 
EAF4'2 55 
EB91 90 
EBC33 50 
EBC4l 66 
EBC90 35 
EBF80 40 
EBF83 40 
EBF89 80 
EBL1 £1 00 
EBL21 60 

EBL31 11.50 
EC90 88 
EC081 86 
ECC82 30 
ECC83 30 
ECC84 SO 
E0085 40 
E0088 40 
ECH21 63 
ECH36 61.00 
801142 76 
ECH81 30 
ECH83 46 
ECL80 46 
ECL82 35 
ECL83 70 
ECL86 40 
ECLL800 

11.65 
EF9 76 
EFS7A 6120 
EF39 60 
EF41 66 
EF60 25 
EF80 25 
EF85 35 
EF86 SO 
EF89 28 
EF91 33 
EF92 35 
EF98 76 
EF183 80 
EF184 35 
EL32 80 
EL33 £125 
EL34 50[MX40 

EL41 60 
EL42 85 
EL84 25 
EL95 35 
ELL80 81.00 
EM34 £1.00 
EM80 45 
EM8] 60 
EM84 85 
EY51 40 
EY86 40 
EZ35 40 
EZ40 50 
EZ41 50 
EZ80 27 
EZ81 29 
GY501 80 
GZ30 40 
GZ32 48 
OZ34 60 
HN309 1150 
KT3O £1.00 
KT6I £1.26 
KT6O 624O5 
KT81 61.76 
KT81(7C6) 

61.13 
KT88 £240 
KTW81110 
KTZ41 50 
MIA 88 
ML6 40 
M8P4 50 
MI*14 75 

68 

1478 61.60 
N108 11.50 
0A2 38 
003 as 
0Z4 40 
PC86 60 
PC88 60 
PC97 50 
P0084 40 
P0089 60 
PCC189 66 
PCF80 30 
PCF82 86 
PCF84 60 
PCF86 60 
PCF80l 50 
PCF802 50 
PCF805 80 
PCF806 70 
PCF808 86 
PCL82 86 
PCL89 66 
PCL84 45 
PCL85 40 
PCL86 45 
P0500 6130 
PENA4 61.00 
PEN B4 6100 
PEN46 75 
PEN46 40 
PL9O 56 
P1.81 60 
PL8: 45 
PL83 45 
PL84 40 
PL500 80 

PL504 80 
81.508 90 
PI.609 11.10 
PL802 95 
PX4 6250 
PX26 12.50 
PY33 88 
PY81 80 
PY82 86 
PY83 88 
PY500 81.00 
PY800 40 
PY801 50 
R2 76 
R19 50 
8130 61.76 
884 60 
8P41 60 
8P61 76 
BTV280/80 

8025 110.ÓÓ 
802160 76 
T41 61.00 
TDD4 80 
TH41 £175 
1510 76 
014 76 
It 10 £8.00 
1525 80 
U26 80 
U78 36 
U191 76 
U251 80 
17301 
U409 60 

U404 80 
U801 £1.18 
UABC80 40 
UAF42 55 
UBC41 50 
UBC81 40 
UBF80 40 
UBF89 85 
UC084 48 
130085 40 
UCF80 55 
UGH42 70 
UCH81 40 
UCL82 35 
UCL83 60 
UF41 60 
17889 40 
UL41 65 
UL84 40 
UM80 30 
UU6 £1.05 
UU7 £1.05 
UUB 11.05 
II1J9 50 
UY21 50 
UY41 48 
UY85 40 
VMP4G 85 
VP4B £1.26 
VR105/30 88 
VRI50/30 86 
VI1111 75 
VU120 £1 00 
VU508 £3.00 

Y63 50 

Transistors 
2N2218 2012N4289 
2N2219 20 
2N2369A 20 
2N2646 45 
2742904 20 
2N2926 10 
2112055 75 
2N370'2 10 
2703810 35 

15 
AAZI2 30 
ACI26 20 
A0127 251AF117 
AC128 20' 
ACY20 20 
ACY39 50 
A0140 50. 

A0149 50 
ADM 87 
AF115 26 

25 
26 

110107 10 
BC108 10 
BC109 10 

BC1690 15 
BF898 28 
BFY50 82 
BF151 20 
BY100 15 
BZY88 15 
CRBI40 47 
DD03 15 
GET102 80 

GET882 26 
1337M 87 
KBl00A 20 
MJE520 87 
MJE2955 

21.87 
M3E3055 87 
NKT212 27 
NKT214 15 

NKT223 25 
NKT251 94 
NKT713 25 
0A70 10 
0A71 10 
0681 08 
0585 12 
0A91 07 
0A211 80 

OA2200 65 
OAZ201 60 
OAZ207 47 
OAZ210 as 
0.12222 45 
OAZ224 45 
OAZ241 22 
OAZ242 23 
OAZ246 23 

0035 60 
0044 17 
0046 12 
0057 60 
00.58 60 
0059 0 
0071 18 
0072 20 
0081 20 

008113 20 
0/82 25 
00820 80 
0084 25 
00170 25 
00171 30 
00200 40 
OCP71 97 
ORP12 50 

Z8170 30 
28271 18 
ZTX107 15 
ZTX108 12 
ZTX300 12 
ZTX904 25 
ZTX500 18 
ZTX503 17 
ZTX531 25 

174914 
18113 25 
18202 23 
20302 22 
20371 22 
2N404 20 

2N69. 15 
270706 10 
2701132 25 
2701305 22 
2N2147 76 
2112160 60 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
Express Postage & Insurance 5p one valve plus Ip 
each additional valve. ORDERS over E5 Post free. 6,000 types in stock send for lists, Sp. 

11 Renowned for Service" 
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW I6 2BS 
Tel. 01-769-0199/1649. Open to callers Mon -Sat 9 a.m. -5 p.m. Closed Saturday 1.00 -2.30 p.m. 

LOW PRICE HIGH I UALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on 
speakers are es -TV high quality with hi -flux magnets carefully matched and tested. 
We still do the well known Shelley and Caxton column speaker systems. 

In. chipboard baffles. All 
TRANSFORMERS 3, 7, 15 ohms, 
10 watt, 70np. P. & P. 17np. 

SPEAKER MATCHING 

STEREO HEADPHONE 
JUNCTION BOX 
Simple unit connects direct to amplifier and 
speakers to give attenuated headphone out 
put. has 2 position switch to give headphones 
only -speakers only. 
Only E1.50 each P & P 12;. 

VYNAIR 
Widths from 50 to 54 in., 75np yd. off roll. 
P. & P. lOnp, 1 yard 40np. P. & P. lOnp. 
Send 5np stamps for samples. 

CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond L2.40. Ronette 5105 Medium 
Output, £1.40. 5106 High Output E1.40. Acos GP93 /I Sapphire, 
L1.90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXIM, 
L1.75. Japanese equivalent to B.S.R. TC8s, E1.75. P. & P. 7np 
on each. 

IMP 
Wedge shaped extension 
speaker 71 x 61 x 4ìn. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
LI.25. P. & P. 36np each 

DUDLEY 
II" x 91" x 5" deep, tapering to 31" 
deep covered in Black reseine and 
Mottled fawn Vynair £2I0 P & P 25p. 

CARTRIDGES -Mono 
GP.91 Stereo Compatible L1.25. Acos 
GP67/2 will replace Collaro and Garrard 
Mono cartridges, 9Snp. T.T.C. Crystal 
High Gain, 75np. B.S.R. TC8H Jap. 
equivalent £1.25. P. & P. 7np. 

FARRADAY 
51" x II" x 4e" 
covered in White, 
Green or Black 
rexine or Teak cloth 
with Silver coloured 
metal front 
£2.90 P & P 25p. 

CLARENCE 

i 
II" wide x 8 }" 
x 41" deep with 
volume control 
covered in Black 
rexine and Mott- 
led Vynair. 
L2.25 P & P 25p. 

SPEAKERS 
E.M.I. 131 x Bin, 3 ohm E2.50, 15 ohm. P. & P. 30np. E.M.I. 
131 x 8in. fitted two l in. tweeters, 15 ohm £4.50. P. & P. 30np. 
E.M.I. 131 x 8M. (15 ohm) Hi -Fi quality £6.25. P. & P. 30np. 
Bakers I2in. 25 watt 8 and 15 ohms 67. P. & P. 30np. Eagle 
Crossover 86np. P. & P. 5np. 

NOCTURNE 73 STEREO SYSTEM 
6 . per channel speech and 
music rating complete with 
Garrard 2025/TC with Acos 
stereo cartridge £54.75 P& P CI. 

BROADWAY ELECTRONICS np MROAD. d 
BROADWAY. LONDON S.W.17 01.672 3984 (Nr.Br y Unerrgrou d StR 

(Closed all 
Wednesday) 



GOINQ BACK.., 
. l . 

170 GD 
COLIN RICHES 
ARTHUR DOW 

F URTHER to our piece of Vintage equipment 
shown in the September issue, F. W. Hargraves 
of Sidcup, Kent, writes to tell us that it is a 

piece of test equipment used to provide a signal for 
adjusting cat'swhiskers and periodically checking the 
general state of crystal receiver equipment during 
silent periods. It was also used to receive c.w. if the 
coherer or decoherer failed. This was achieved by 
running the buzzer continuously, the incoming c.w. 
signal cross -modulating the buzzer's "tonic train" 
giving a readable signal. 

It was fitted inside the silent cabinet in the aerial 
circuit immediately following the lightning arrester, 
coupled via a small transformer whose secondary 
was wound "on the bight" in order to present as 
small an XL to the incoming signal as possible. 

Mr. Hargreaves also says that the degree of skill 
required to read Poldhu or Leafield using marking 
and spacing (FSK to the non -Vintage) with the Eiffel 
Tower swinging it in the background cannot be 
imagined in these days of crystal gates and R9 ear - 
holes ! 

John Rose of Great Harwood, Lancashire, writes 
to say that it would be about the 1920's when he was 
at school and became interested in wireless. Talking 
about the ST series of receivers, he says that one 
of them, he cannot recollect which, was withdrawn 
owing to a mistake which was not spotted until it 
was on the market and, before it was corrected, the 
next series was out. Could this be yet another clue 
in the Mystery of the ST200? 

Mr. Rose tells us how he used to enjoy the old 
City Hall Radio Exhibitions at Manchester but says 
that "progress and finance" come in all businesses. 
He also tells of a joke against himself by some of his 
relations which was when he used to be listening to 
his crystal set -it was "Stop breathing, I can't hear 
it! !" 

'cíeuce filluount Qquípmeut 
For readers interested in seeing some vintage 

gear, the Radio and Line Communications gallery 
at the Science Museum in South Kensington, London, 
has now been moved to the top floor and is once more 
open to the public. 

One person highly delighted by this move is Geoff 
Voller G3JUL whose duty, among others at the 
museum, is to demonstrate and maintain amateur 
radio station GB2SM, adjacent to the new gallery. 

Another reader, Mr. S. Akehurst, of Earl Shilton, 
near Leicester, has also been out foraging and came 
up with the two valve receiver shown in the photo- 
graph. He spotted it on top of a neighbour's dustbin! 
Subsequent enquiries of his neighbour indicate that 
the set was bought for £30 around 1924-25. 

However, the appearance of the set has all the 
signs of home construction in spite of the legend 
"Chakophone No. 9 Receiver" on the front panel. 
Possibly the receiver was bought as a kit of parts 
and assembled in a home -made cabinet. 

The compartment at the bottom probably housed a 
90 or 120 volt dry battery together with a separate 
9 volt battery for grid bias. Rheostats can be seen for 
controlling the voltage on the valve filaments, derived 
from an accumulator. A changeover switch permits 
operation as a one or two valve receiver. 

Mr. Akehurst has managed to get the receiver 
working again and, with a 12ft. aerial, has been able 
to receive several stations "loud and clear ", although 
he does not mention the waverange covered. The 
stud switch, which can just be seen above the 
left -hand valve probably gave coverage of the 
medium and long wave bands. Mr. Akehurst is also 
to be congratulated and we hope his effort will be 
emulated by other readers. 
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Vintage ¡picture 
Norman Gardiner hails from 

Southampton and sends us this 
photograph of a three -valve re- 
ceiver. He says that he con- 
structed it as the result of the 
opening of the BBC station at 
Bournemouth (6BM) which en- 
abled, for the first time, radio 
programmes to be received in 
Southampton a t loudspeaker 
strength. Previously the only 
stations heard were 2L0 and 
Cardiff on headphones. 

The loudspeaker shown in the 
picture is an Amplion. The valves 
were bright emitters, two of them 
being French "R" types and the 
one in the centre of the picture is 
still in Mr. Gardiner's possession. 

vintage 0C I¡ 
Information Wanted 

...Information, sources of books, photographs, etc. especially pictures of the famous 
vintage personalities and equipment that will help me in my study for my Certificate 
of Secondary Education. Also anyone in the Canterbury area who owns vintage 
equipment who I could visit for help. I am quite willing to pay a reasonable amount 
for postage and pictures. -Michael Rychlik, 48 Whitstable Road, Canterbury, Kent. 

...any relevant details on an Eddystone BZ003 433 all -wave four receiver, Patent No. 
350.188 -Paul Borrey, "Radio Supplies ", High Street, Stokesley, North Yorkshire. 

...any Information at all on receiver ADM Patt. No. M361, Serial No. MC 5987. It is 
an old TRF with following valve Ilne -up: VR18, PEN220, 215SB, Z22. -C. T. Halliday, 
43 Hudson Road, Maghull, Liverpool, L31 SPA. 

..the approximate year of manufacture and the prospects for getting a crystal for 
The Brownie Wireless Company's Standard Crystal Receiver which bears the legend, 
"Sole manufacturers -the Brownie Co. of Great Britain Ltd. -Patent 214 005" and 
has BBC incorporated in the trade mark. -D. K. MacCrossan, 68 Sarto Road, NAAS, 
Co. Kildare, Ireland. 
Equipment Wanted 

...an old valve type Marconi N145 output. This is for an old couple who's set has 
broken. -E. Passinghem, 27 Lower Farlington Roed, Farlington, Portsmouth, Hamp- 
shire. 
Equipment for Disposal 

...six old valves -PM1 ML, PMI HF, PM2, the other three are unmarked but they are an 
output pentode, r.f. pentode and double diode a.f. triode with top cap. If anyone's 
interested, I'll be only too pleased to send them along. -Mick Kelsall, Woodhouse 
Farm, St. Georges, Telford, Salop. 
Literature Required 

any old radio magazines, English and foreign, also a 2m receiver in good working 
order (nothing over £31- Graham Wilson, 29 Tomatin Road, Hilton, Inverness, 
Scotland. 

Jl.pfsterp 6ígual s 
Mr. N. H. Hodgson from Hayes, Middlesex, writes, 

"Recently re- reading earlier copies of P.W. I came 
across letters by Mr. E. Furlong and Mr. A. Trow- 
bridge on the above subject and on Mr. Marconi's 
work in this field, and it reminded me of something 
I saw when when I was in the R.A.F. as an 'erk' at 
Aboukir Aircraft Depot, Egypt, in 1923 or 1924. 

The wooden hut used as the camp church had 
adjoining it a smaller hut, which served as a sort of 
vestry or changing room for the Padre. I had never 
seen it open until one day I found myself, along with 
other `erks,' doing some duty or other inside the hut, 
and `lo and behold' there inside was a large 6ft. 
square frame aerial with lots of wire round it, slowly 
rotating with no one attending it. It stood on a large 
table across which was a chart, slowly moving across 
the table, and a pen held vertically in some gadget 
jerked back and forth making a record on the chart 
in near vertical lines about an inch or more long. 

On asking what it was, we were told by someone 
or other that it was a device for registering thunder- 
storms, and I at least thought no more about it to 
this day. On reading Mr. Trowbridge's letter I remem- 
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Mr. Gardiner's three -valve receiver. 

bered what I had seen and wondered if it had any- 
thing to do with Mr. Marconi's investigations, as 
I suppose it would be about the same time that he 
was interested in these phenomena? 

As in those days radio was a closed book to me I 
thought nothing of it, but I have since wondered if 
the device was in use at other R.A.F. stations and 
some reader might know what its purpose was. 

It could of course have been a "monitoring system 
for Russian signals," but it would be interesting if 
it had anything to do with Marconi's efforts." 

Well, if anyone's any ideas on this we will be 
pleased to mention them in a future "Going Back" 
article. 

Hugh Wagner writes from Kuala Lumpar: 
"Readers might be interested in a very small, 
beautifully built portable 4 -valve superhet receiver 
by R.C.A. I picked it up in a garage in which a 
monkey was being kept as a pet. The animal had 
made a dreadful mess of the set, and the owner of 
both set and monkey ... a member of the German 
Embassy staff . . . was glad to give the receiver 
to me. 

Not being very hopeful of getting it going again, 
I took my time over it . . . and, after two years, 
have brought it up to something like its pristine 
beauty. It still has its original genuine leather carry - 
bag. What amazed me was the i.f. transformers; they 
were not any larger than many made and sold today 
as midget i.f.t.'s, and still more incredible, they were 
enclosed in pots. By the way, the set was bought 
new in America by the above -mentioned person, as 
a present for his wife in 1930. Taking into considera- 
tion design, lay -out, numbers to be manufactured, 
costing and then jigging, this means the receiver 
prototype was probably built at least 18 months 
earlier. 

The sensitivity of this receiver in no way falls 
below that of the present -day straight superhet (no 
r.f. stage) transistor receiver. Fortunately, there was 
room for a small power supply to be placed within 
the set. H.T. batteries are very expensive here in 
Malaysia, due to local taxation, which taxes "so much 
per volt!" 

1 



Super IC-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 Suter 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 ± 
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 ma dual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number o` 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 Peet 

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 

inciair- 
839 



Sinclair Project 60 
The World's leading range of high fidelity modules 

New! 
Project 
605 
The easy way 
to buy and 
build 
Project 60 
Project 605 is one pack containing: one PZ5, 
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 (04806) 4311 

sinlair 
840 

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 2.30s, 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 2.30s, 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 Z.50s, Stereo 60 As above £34.88 
de -luxe stereo amplifier PZ.8, mains trsfrmr 
Indoor P.A. Z.50, 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. 



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.3O or Z.5O 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 ere 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.60 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±1 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- 
tions manual. £4.48 
Z.50 
Built. tested and guaranteed with circuits and instruc- 
tions manual. £5.48 

Power 
Supply 
Units 
Designed special for use 
with the Project 60 system 
of your choice. Use PZ.5 
for normal Z.3O assemblies 
and PZ.6 where a stabilised 
supply is essential. 

PZ.5 30 volts unstabilised £4.98 
PZ.6 35 volts stabilised 07.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

PZ.5 

PZ.8 

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 
small charge for service thereafter. No charge for 
postage by surface mail. Air -mail charged at cost. 

Project 60 Stereo F.M. Tuner 
sir -cktr- r 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 be 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: 711V for lock -in over full deviation 
Squelch level: 20yV. A.F.C. range: ±200 KHz. Signal to noise ratio: >65dB. Audio fre- 
quency response: 10 Hz -15 KHz ( ±1 dB). Total harmonic distortion: 0.15% for 30% modula- 
tion. Stereo decoder operating level: 26V. 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 

6.414 
7. 

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 ±1dB: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 -15dß at 100Hz. 
Front panel: brushed aluminium with black knobs and controls. Size: 66x40x207mm. £tt.9p 
Built tested and guaranteed. LJJ .700 

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 ( -3d8) 
variable from 25Hz to 1O0Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated £5.98 output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE 17 4HJ 

Please send 

I enclose cash/cheque/money order. 

Name 

Address 

PW 1 

841 



Sinclair Q16 /Micromatic 
Q16 High fidelity loudspeaker 

The Q16 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 

44 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 (1.8x1.3x0.5in.) 
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 

for which I enclose cash /cheque /money order 

Address 

PW172 

842 

Sinclair Radionics Ltd., London Rd, St. Ives 

Huntingdonshire PE17 4HJ. 
Telephone St. Ives (048 06) 4311 

sinlair 



PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS 
TEL. HECKMONDWIKE 4285 

Amplifier Unit Type A413. Complete with 5Z4 6 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. 75p. 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 1 500 pA 
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. 50p. P/P 33p. 

Brand New Manufacturers Surplus Transformers. 250 -0 -250. 80mA. 6.3. volt 
4 Amps. £1 25. P; P 25p. 

Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43 /88. £2. AW43/80. £150. MW43 /69 £1. Special offer Brand New Brimar 
Tubes C17P.M. £1. Many older types In stock. Carriage and insurance on any 
tube £1.10. 

Breaking -up. Ferguson Model 506T. Tested L.O.P.T. £145. 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 Mulland Valve Tester before 
despatched. 3 Months Guarantee on all Valves Single Valves PIP 3p. Over three 
Valves P/P Paid. 

ARP12 
EB91 
EF85 
EBF80 
EBF89 
ECC81 
ECC82 
ECC83 
ECL80 
EF80 
EF91 
EY86 

Sp 
ttp 

12f p 
12#p 
12#p 
10p 

12#p 
12#P 
7#P 
7}p 

4p 
20p 

PCC84 
PCF80 
PCL82 
PCL83 
PCF82 
PL36 
PL81 
PY81 
PY33 
PY82 
PL82 
PL83 
PCL84 

Sp 
Sp 

12{p 
12#p 
12}p 
20p 

17}p 
7#p 

17#p 
lip 
7}p 

12#p 

U191 
U251 
6BW7 
6U4 
6F23 
20P1 
20P3 
20D1 
30P4 
30P12 
30FL1 
6/30L2 
30F5 

20p 
12 #p 

10p 
10p 
20p 
20p 
10p 
10p 
20p 
20p 
20p 
20p 
10p 

S.DC. FESTIVE 

OtAIZq 

T-DeC 
SPECIAL OFFER 

(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. 

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'. Cents. 

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, TN. and Electronics. 

Accredited by the CACC. 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 
EST. 1891 

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

Please send me the ICS prospectus -free and without obligation 

(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION... 1/72 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

843 



The largest selection 
NEW LOW PRICE TESTED S.C.R.'s 

PIV IA SA 7A 10A 16A 304 
TO -5 TO -66 TO-66 TO-48 TO -4`, 
!p !p !p !p 

50 028 060 058 1 15 
100 086 0.58 063 140 
200 085 061 075 160 
400 0.43 076 0.98 176 
600 063 097 126 - 
000 063 1 20 1 60 400 

!p !p 
026 047 
088 06O 
087 067 
0-47 067 
067 077 
070 090 

SIL. RECTS. TESTED 
NV 300mA 750mA IA 

!p 
50 0-40 

100 0-04 
200 0.05 
400 0 00 
600 0-u7 
800 010 

1000 011 
1200 - 

!p 
005 
006 
0 09 
013 
0 16 
017 
025 
033 

!p 
0 05 
0 05 
006 
0-07 
0 10 
0 13 
045 

INA I 
007 
0 13 
0 14 
0 20 
0 23 
0 25 
0 30 
0 33 

3A 
ip 

0 14 
o16 
0 20 

0 27 
0 34 
037 
0 46 
057 

l0A 
!p 

0 21 
023 
0 24 
0 37 
0 45 
0 55 
0 63 
0 75 

30A 
IP 

0 47 
0 75 
1 00 
1-25 
I 85 
2-00 
2 50 

TRIACa I LUCAS SILICON 

I 110M 2A BA l0A RECTIFIERS 

100 

^ -00 

TO.1 TO -6ß TO -8ß 
35 amp, 400 p.l.y. stud 
type. 21.1op each. 

Op !p !p 
DIAC6 

30 50 76 
FOR USE WITH 

50 60 90 TRIACB 
70 75 1 -10 BR100 (D32) 87p each 

2A POTTED BRIDGE RECTIFIERS 200V 50p 

UNIIUNCTIOB 
UT46. Egvt. 2N2646, 
t:qct. TI043. BEN3000 
27p each. 25-99 UP 
100 UP 20p. 

NPN SILICON PLANAR 
BC107/8/8, 10p each; 

80 
-99 Sp; 100 un, 

p each; 1.000 off, 
7p each. Fully- tested 
and coded TO -18 case. 

FREE 
One 50p Pak of your 
own choke free with 
orders rained !4 or over. 

AF239 PNP GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
d OSC. UP TO 900 
MHZ. USE AS RE- 
PLACEMENT FOR 
AF139 -AF186 8 100'e 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE:-1-24 27p 
each, 25.99 34p each 
100+ 80p each. 

SPECIAL 
OFFER 

2143926 (Y) (0) 
10 for 50p, 25 for !1 
20,000 TO CLEAR 

CADMIUM CELLS 
ORP12 48p 

ORP60, O ßP61 40p each 

PHOTO TRANS. 
OCP71 Type. 43p 

NIL. 0.P. DIODES Sp 
300mal 30..060 
40PIV(Min.) 100..150 
Sub -Min. 500..600 
Full Tested 1,000..9 00 
Ideal for Organ Bunden. 

D10D1 Silicon Unilateral 
twitch 50p scab. 

A Silicon Planar, ono - 
110hk integrated circuit 
having thyristor elec- 
trical characterietice, but 
with an anode gate and e 
bnit-ts " Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 

844 

JUMBO 
COMPONENT 

PAKS 
MIXED 

ELECTRONIC 
COMPONENTS 

Exceptionally 
good value 

Reeiatoé , capacitor., 
pote, lectrolytice and 
cone plus many other 
useful items. Approxi- 
mately Sibs in weight, 
Price Incl. P. A P. 

11.60 only 
Pine our salisfocann or 
money back punraniee. 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
11-83V. 400mV (DO -7 
Case) 13p ea. 19W (Top - 
Hat) 18p es. 10W (80.10 
Stud) Up ea. All fully 
tented 5% toi. and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Feb No. EQVT 
T1 8 209713 0071 
TO 8 D1374 OC75 
T3 8 D1216 OC81D 
T4 8 20381T 0081 
TO 8 2G382T 0032 
TO 8 20344B OC44 
T7 8 20345B 0045 
TO 8 26378 OC78 
TO 8 .20399A 2N1002 
TIO 8 20417 AF117 

All 50p each pak 

288060 NPN SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 85p 
each. 

180 VCE NIXIE DRIVER 
1RANBISTOR. Sim. 
B8X21 A C407, 2N1893 
FULLY TESTED AND 
CODED ND 120. 1.24 
17p each. TO.O N.P.N. 
25 up 15p each. 

Sil. trans. suitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX300 6p each. 
Any Qty. 

EX -EYDNT 
AF117 treneletors. Large 
can 4 leads type. Leads 
cut short but still usable, 
real value at 16 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. !p 

Ul 120 GIeM sub -min. general purpose germanium dialer 060 
U2 60 Mixed germanium traneieton AF /RF 060 
US 76 Oemunlum gold bonded diode. elm. OAS, 0A47 060 
174 40 Germanium translator's like 0081, AC128 050 
U6 60 200mA sub -min. Sil. diodes 050 
U6 30 Silicon planar transistor. NPN elm. B8Y95A. 2N706 0.60 
U7 16 Silicon rectifiers Top -Hat 750mA up to 1,000V 060 
U8 50 Sil. planar diodes 250mA. OA/200/202 060 
U9 20 Mixed volte 1 watt Zener diodes 060 
Ull 90 PNP silicon planar transistors TO-5 elm. 2141192 
VIS 90 PNP -NPN eil. transistors 00200 A 28104 
U14 150 Mixed silicon and germanium diodes 

0.60 
0.50 
0.60 

U15 25 NPN Silicon planar traneleton TO-5 .1m. 214697 040 
1.116 10 9 -Amp silicon rectifiers stud type up to 1000 PIV 060 
1,117 SO Germanium PNP AF transletore TO -b Ilke ACY 17 -22 060 
U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 0'60 
U19 25 Silicon NPN transistors like BC108 050 
1120 12 1.5 Amp silicon rectifiers Top -Hat up to 1,000 PIV 0.60 
U21 39 A.F. germanium alloy traneletore 20300 eerie. A 0071 0.60 
U23 30 Madt'e like MAT eerie. PNP trauelotore 060 
U24 20 Germanium I -Amp rectifier'. OJM up to 300 PIV 050 
U25 25 300 Mc /e NPN silicon tranelétars 214708, BSY27 050 
U26 30 Fast switching silicon diodes like 114914 micro-min 0.60 
U29 10 1-Amp SCR's TO-5 can up to 600 PIV CR81/25 -800 1'00 
U91 20 811. Planar NPN tens. low noise amp 0143707 050 
U32 25 Zener diodes 400mW DO7 case mixed volt., 9 -18 050 
1733 51 Plastic case 1 amp e1Bcon rectifiers IN4000 eerie. 0-60 
U94 90 Sil. PNP alloy teen.. TO -5 BCY26, 28302/4 050 
U35 25 Sil. planar trans. PNP TO -18 2122906 040 
UFO '25 fill. planar PEP trans. TO-5 BFY50 /51/62 9.60 
U37 30 Sil. alloy trans. 80.2 PNP. OC200 28322 060 
1738 20 Fast .witching ell. trans. NPN, 400Mc /e 2N9011 060 
U39 30 RF germ. PNP tens. 2141303 5 TO-5 000 
U40 10 Dual tenne. 6 lead TO-5 2302060 0.60 
1741 25 RF germ. trans. TO -1 0045 NKT72 060 
U42 10 VHF germ. PNP trans. TO-1 NKT067, AF117 0.60 
U43 25 811. trans. plastic TO -18 A.F. BC113 /114 040 
U44 20 Sit. trans. plastic TO-5 BC116 /110 050 
U45 7 SA SCR's TO-66 up to 600 Ply. 1.00 

Code Nos. mentioned above are given no a guide to the type of device In 
the Pak. The devices themselves are normally unmarked. 

NEW QUALITY TESTED PAKS 
Pak Description Price 

Op 
Ql 20 Red spot trans. PNP AF 050 
Q2 18 White epot R.F. trans. PNP 050 
Q3 4 0077 type trans. 0.60 
Q4 6 Matched trans. 0044/45/81/81D 050 
Q5 4 0075 transistors 0-50 
Q6 4 0072 transistors 0'50 
Q7 4 AC128 trans. PNP high gain 050 
Q8 4 AC126 trans. PNP 0 50 
QO 7 0081 type tens. O SO 
Q10 7 0071 type trans. 0.50 
Q11 2 AC127/128 comp. pairs PNP /NPN 0.60 
Q12 3 AF110 type trans. 050 
Q13 S AF117 type trans. 0.50 
Q14 9 OC171 R.F. type trans. 050 
Q15 5 2612926 ell. epoxy trane. 0-50 
Q16 2 GET880 low nom a germ. trans 0 50 
QI7 3 NPN 1 5T141 8 2 ST140 0.60 
Q18 4 Madt'e 2 MAT 1008 2 MAT 120 0.50 
Q19 3 Madt's 2 MAT 101 A 1 MAT 121 0.60 
Q20 4 0044 germ. Eras. A.F 0.60 
Q21 3 AC127 NPN germ. trasse. 0-50 
Q22 0 NKT trans. A.F. R.F. coded 0.60 
Q23 0 OA202 ail. diode. sub -min. 060 
Q24 OA81 diodes 0-60 
Q25 í14914 ell. diode. 75PIV 75mÁ 060 
Q26 0A95 germ. diode. sub -min. IN69 0-50 
Q27 2 l0A 600PIV ell. recto. 1845R . 0.50 
Q28 2 Oil. power recto. BOZOS 050 
Q29 4 -fill. trans. 2 x 214090, I X 214097, 

\1 x 2N698 0-50 
Q30 7 1011. switch trans. 214706 PNP 060 
Q31 a Oil. .witch tram.. 214708 NPN 050 
Q32 3 e6, trans. '2 X 2141131, 

x 214I192 060 
Q33 3 1. NPN tram,. 2N1711 060 
Q34 7 1. NPN trans. 2N2369, 500MHZ 060 
Q35 3 81. PNP TO-5 2 x 2142904 A 

1 2905 0-50 
Q36 7 2143040 TO -18 plastic 300MH2 

NPN 0-50 
Q37 S 2149059 NPN ell. trans 0.50 
Q38 7 P2P tens. 4 x 2143703, 3 x 2N3702 050 
Q39 7 trans. 4 x 2149704, 9 x 2143706 0-50 
Q40 7 N amp. 4 x 2N9707, 3 x 3103708. 0.60 
Q41 3 Plastic NPN TO-18 2N3904 060 
Q42 6 NPN Irene. 3145172 0.50 
Q43 7 BC107 NPN tenne 050 
Q44 7 NPN trans. 4 x BC108, 9 x BC109 050 
Q45 3 BC11S NPN TO-18 trans 0.60 
Q46 9 BC115 NPN TO-5 trans. 050 
Q47 6 NPN high gain 3 x BC167. 3 X BC168 0.50 
Q48 4 BCY70 NPN tens. TO-18 050 
Q49 4 NPN trans. 2 x BFT61, 2 X BFY22 050 
Q50 7 BOY28 NPN ewltcb TO -18 0.50 
Q51 7 B21495A NPN tens. 90014112 060 
Q52 8 BY100 type ell. rect. 1.00 
Q53 25 SII. t germ. trams. mixed all 

marked new 1.50 

PRINTED CIRCUITS -EX- COMPUTER 
Packed with semiconductors and components. 
10 boards give a guaranteed 30 trans and 30 diode.. 

Our price 10 boards. 50p Pius 
10p P. A P. 100 Boards !S. 
P. A P. 30p. POWER TRANSISTOR BONANZA! 

GENERAL 
EW TO-O-33 CASE. P088. Coded P11000 AD I61 NP.v 

REPLACE.: -0025- 20- 29- 30- 35 -36. NKT 401-403- 
404 -402- 406 -450 -4b1- 462 -403. T13027 -3028, 2N260A, 
2N458A- 457A -458A, 2N511 A A B. 20220 -222, ETC. 

AD I62 P.VP 
VCBO 80V VCEO 50V IC l0A PT. 30 WATTS Hfe M/P COMP 
90 -170. 
PRICE 1 -24 25-99 100 up GERM TRANS. 

43p each 409 each Bhp each OUR LOWEST PRICL 

SILICON High Voltage 250V NPN 
OF Up PER PAIR 

TO -3 caw. G.P. Switching A Amplifier 
203055 S 60 WATTS Applications. Brand new Coded R 2400 16A1'L'HXD NPN /PNP 

BIP BIP 19 NPN TO.3 VCBO 250/VCEO 100/IC eA /30 Watts. 
HFE type 20 /fT SMHZ. 115 WATT EL 
OUR PRICE EACH : POWIBR NPN BIP 20 PNP. Brand 
1 -24 25-99 100 uP 
50p 45p 40p 

ggp EACH new. 
VCBO 100 /VCEO 50/ 
IC 10A. HPE type EX -STOCK TYPE EACH AS PRICED 

OC20 60p 0028 40p ÁD149 48p BD131 70p BD139 76p 100 /ft 3mHZ. 
0C22 30p OC29 40p ALIO'2 85p BD132 8Op BD140 85p OUR PRICE PER 
0023 Up 0C35 Up AL103 8ßp BD135 70p BDI55 75p PAIR : 

0024 45p 0C36 40p BD121 60p BD136 80p BU105 13 1 -24 25 -99 100 
OC25 Up AD14040p BD123 76p BD137 70p 2N305445p pra pre. pen. 
OC26 259 AD14240p BD124 70p BD13O SOp 60p 55p 50p 

NEW EDITION 1971 
TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European. 
American and Japanese Transis- 
tors. Exclusive to BI -PAK SOp 
each. 

F.E.T.'S 
áN3819 
2143820 
2 N3821 
2113823 
2Ná458 
2N5459 
BFW 10 
MPFl05 

35p 
50p 
351 
30p 
505 
40p 
40p 
40p 

PHOTO TRANS. 
OCP71 Type. 43p 

SILICON PHOTO TRAN- 
GENERAL PURPOSE NPN SILICON 6WITCHIRG TR/1N8. TO-18 /114. TO 811708/8, 

TO-18 Lane end 
118Y87/26/96A. All unable device. no open or short cireuite. ALSO AVAILABLE in 

BRA 
NEW. 

P21. a 
PNP Sim. to 2N2900, BCY70. When ordering please etate preference NPN or PNP. BRAND NEW. Full data 

100 For 1.76 
available. 4'2 guaranteed. 
Qty. 1-24'L &99100 up 20 For 

50 For 

Op 
0-60 
1.00 

500 For 7.50 
1000 For 18.00 

OUR STOCKS of Individual devices 
are now too numerous to mention in 
this Advertisement. Send B.A.E. 
for our listing of over 1,000 
Semiconductors. All available Fa- 
Stock at very competitive prices. 

RTL MICROLOGIC CIRCUITS 
Pria each 

Epoxy TO -5 case 1 -24 25 -99 100 up 
uL900 Buffer 35p. 832 27p 
uL914 Dual 21 /p 

gate 
uL923 J -K flip -flop 50p 47p 4ßp 
Date and Circuits Booklet for IC's 
Price 7p. 

Price)I each 45p 40p 85p 

Dual -in -Laub Low Profile Sockets 
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 Bop 27p 25p 
TOO 16 pin type 85p 82p Sop 



the lowest prices! 
74 T.T.L. I. 

DOWN AGAIN IN PRICE 
Check our 74 Series Lint before you buy any LC's. Our prices are 
the lowest possible. All devices ex- stock. Full spec. guaranteed. 
BI -PAH Price and qty. prices 
Order No. 

BP00 = 7400 
BP01 = 7401 

BP02 = 7402 
BP03 = 7403 

BP04 = 7404 
BP06 = 7405 

BP10 =7410 
BPI3 =7413 
BP20 = 7420 
BP80 = 7480 
BP40 = 7440 
BP41 = 7441 
BP42 = 7442 

BP46 = 7448 
BP47 = 7447 

BP49 = 7448 
BP50 = 7450 

BP61 = 7451 

BP63 = 7463 

BP64 = 7454 
BP80 = 7480 
13P70 = 7470 
BP72 = 7472 
BP73 = 7473 
BP74 = 7474 
BP75 = 7476 
BP78 = 7478 
BP80 = 7480 
BP81 = 7481 
BP82 = 7482 
BP8S = 7483 
BP88 = 7486 
BP90 = 7490 
BP91 = 7491 
BP92 = 7492 
BP93 = 7493 
BP94 = 7494 
BP95 = 7495 
BP98 = 9496 

BP100 = 74100 
BP104 = 74104 

BP106 = 74105 

RP107 = 74107 
BP110 = 74110 
BP111 = 74111 
BP118 = 74118 
BP119 = 74119 
BP121 = 74121 
BP141 = 74141 
EPICS = 74146 
BP160= 74160 
BP131 = 74151 
BP163 = 74163 
BP154 = 74164 
BP156 = 74165 

Similar Types to:- Description 

Quad 2 -input NAND gate .. .. 
Quad 2 -input pos. NAND gate 

1 24 I 
0 15 

25 -90 
tp 

0 14 

(with open collector output' .. 045 014 
Quad 2 -Input poe. NOR gatee .. 0 15 014 
Quad 2 -input pos. NAND gatee 

with open collector output, . . 015 0 14 
Hex Inverter. . .. .. 0 15 0 14 
Hex Inverter ,with open -collector 

output) .. 0 15 0 14 
Triple 3- Input pos. NAND gates .. 015 014 
Dual 4 -Input Schmitt trigger .. 0.29 026 
Dual 4 -Input pos. NAND gates .. 0.15 044 
8- input poe. NAND gates .. .. 015 0.14 
Dud 4 -input pos. NAND buffers .. 0.15 014 
BCD to decimal nixie driver 067 084 
BCD to decimal decoder (4-10 line, 

1 of 10) 0.87 064 
BCD -to- seven -segment decoder /driver 2.00 1 75 
BCD- seven- segment decoder /drivers 

(15V outputs) 0.97 0 94 
BCD -to- seven -segment decoder driver 097 094 
Exmpanable dual 2 -input and-or- 

invert 0.16 014 
Dual 2 -wide 2 -input and-or -Invert 

gates 0.16 0.14 
Quad 2 -input expandable and -or- 

0 15 014 
4 -wide 2 -Input and -or- invert gates 016 0 14 
Dual 4 -Input expander .. .. 015 0.14 
Single -phase J -K Bin -fop .. .. 0.29 0-26 
Master slave J -K flip-flop .. 029 0.26 
Dual Master slave J -K flip -flop 087 086 
Dual D type flip -flop .. 0.87 085 
Quad latch 0.47 Oi6 
Dual J -K with pre-set and clear . . 0.43 040 
Gated full adders .. .. 0.67 0.84 
16 -bit read /write memory .. . . 0-97 0-94 
2 -bit binary fall adders .. . . 097 0-94 
Quad full adder 110 1-05 
Quad -2 -input exclusive NOR gates 082 0.80 
BCD decade counter.. .. . 0.67 084 
8 -bit shift registers .. 087 0.84 
Divide -by- twelve counters .. . . 0.87 0-64 
4 -bit binary counters 067 0.64 
Dual entry 4 -bit shift register .. 077 0-74 
4 -bit up -down shift regleter.. 077 0-74 
5 -bit parallel in parallel out ehdt- 

register .. .. 0.77 077 
8 -bit bistable latches 1.75 1.65 
Single J -K flip -Bop equivalent 9000 

series 097 9.94 
Single J -K flip flop equivalent 9001 

.. .. .. .. 097 0.94 
Dual Master slave flip-Bnpe .. 0 40 088 
Oates master -slave flip-Rope .. 0.55 068 
Dual data lock -out flip -flop .. 1.25 115 
Hex set -reset latches .. 100 0 95 
Rex set -reset latches. 24 -pfn .. 1 85 1 25 
Monostable multivibratore .. 0 67 064 
BCD -to- decimal decoder /driver O 67 0 84 
BCD -to- decimal decoder /driver O/C 1.50 1 40 
16 -bit data selector . 1.80 170 
8 -bit data selectors (with strobe) .. 1 00 0.95 
Dual 4 -line -to-I -line data .. .. 1.20 1 10 
4- to 16 -line aecoder .. 1 80 1 70 
Dual 2- to 4 line decoder .. .. 1 40 1 80 

100 up 
Op 

0 12 

012 
012 

0 12 
042 

0 12 
0 12 
0.24 
012 
0 12 
012 
058 

0 58 
1.50 

088 
0 88 

012 

0.12 

012 
012 
0-12 
O24 
0-24 
0-82 
0 32 
0-42 
088 
068 
088 
0-88 
0.96 
0-28 
068 
0-78 
0-58 
0-58 
068 
068 

068 
1.56 

088 

088 
0 30 
050 
100 
090 
1 10 
059 
0 58 
1 80 
160 
0.90 
0 95 
1 60 
120 

BP168 = 74168 Dual 2- to 4 -line decoder 0/C .. 1.40 180 120 
BP160 = 74160 Sync. decade counter .. 1-SO 1.70 1.60 
BP161 = 74161 Sync, 4 -bit binary counter .. 1.80 1 70 160 
BP190 = 74190 Sync, up-down BCD counter 8.50 3.25 300 
BP191 = 74191 Sync, binary up -down counter (single 

clock line) . .. .. 360 525 3.00 
BP192 = 74192 Sync, up -down decade counter .. 240 196 176 
BP193 = 74193 Sync. binary up -down counter (tow 

clock lines) .. 210 195 155 
BP196 = 74196 Pre- eetable 60MHs decade counter 1.80 1.70 1 80 
BP197 = 74197 Pre -astable 60MHs binary counter .. 1.80 1.70 160 
BP108 = 74198 8 -bit parallel L-R shift register 9.60 5 00 4.00 
BP199 =74199 8- bit parallel access shift register 060 6.00 400 
Devices may be mixed to qualify for quantity price. Larger quantities- prices on 
application (TTL 74 Series only). 
Data is available for the above series of I.C's in booklet form. Price 13p. 
Owing to the ever increasing range of TTL 74 aerie.: please check with us for sup- 
plies of any devices not listed above. as It is probably now in stock. 

BRAND NEW LINEAR I.C's -FULL SPEC. 
Price 

Type No. Case Leads Description 1 -24 25 -99 100 up 
BP 201C-SL201C TO.I 8 (LP Amp 885 58p 45p 
BP 701C- BL701C TO-5 8 OP Amp 68p 505 45p 
BP 702C- 9L702C TO.S 8 OP Amp Direct OP 630 500 450 
BP 702 -72702 D.I.L. 14 G.P. OP Amp Wide 

Band) 635 45p 40p 
BP 709 -72709 D.I.L. 14 High OP Amp 535 45p 40p 
BP 709P- AA709C TO -6 8 High Gain OP Amp 53p 460 40p 
BP 710 -72710 D.I.L. 14 Differential comparator 580 45p 40p 
BP 711 -µA711 TO -6 10 Dual comparator 085 500 45p 
BP 741 -72741 D.I.L. 14 High Gain OP Amp 

(Protected) 75p 60p Sop 
µA 7080- 14A703C TO-5 8 R.F. -I.F. Amp 48p 35p 27p 
TAA 283- TO-72 4 A.P. Amp 70p BOp 55p 
TAA 293- TO-74 10 O.P. Amp 000 7bp 70P 
TAA 350 TOS 8 Wide band limiting 

amplifier 170p 1585 1605 

ANOTHER BI -PAK FIRST! 
THE NEW S.G.S. EA 1000 AUDIO 
AMPLIFIER MODULE *GUARANTEED 
NOT LESS THAN 3 WATTS RMS 

Especially designed by 8.G.8. incorporating their 
proven Linear I.C. Audio Amp. TA /821 providing 
unlimited applications for the enthusiast in the 
construction of radios, record players. Audio and 
Stereo units. Also ideal for Intercom syeteme, moni- 
toring applications and phone answering machines. 
OTHER USES : portable applications where supply 
rails at low os 9V are of prune importance. 

VO TtlAGE GAIN 40dB but c nabe 
varied up to 73dB for some applica- 
tions. 
Signal to Noise Ratio 88dB. 
Frequency response better than 
50 Ha to 25 RHs for -8dB. 

Normal supply Voltage 9 -24V. 
Suitable for 8.16 OHM Loads. 

Overall Sise 2- x 3' x t'. 
Typical Total Harmonic distortion 
at 1 watt less than 1%. 

eSapp4 voltage (Va) -24V 16ohm lead. 
.Modale Tested and Guaranteed. 

Quantity 1 -9 10 -25 
Price each 22.68 22-28 
Larger quantities quoted on request. 

Full hook -up diagrams and complete technical data supplied free with each module 
or available separately at 10p each. 

NOTE THESE PRICES! 

I.C's DTL 930 SERIES 
Type 
No. Function 
BP930 Expandable duel 4 -input NAND .. .. 
BP932 Expandable dual 4 -input NAND buffer .. .. 
BP983 Dual 4 -input expander .. .. .. 

BP935 ' Expandable Hex Inverter .. .. .. . . 

BP938 Hex Inverter 
BP944 Dual 4 -input NAND expandable buffer without 

BP945 Master -slave JK or RS .. .. . . 

RP948 Quad, 2 input NAND .. .. 
BP948 Master -slave JK or RS .. .. . . 

BP961 Monostable .. .. .. 
BP962 Triple 3 input NAND .. .. 
BP9093 Dual Master -slave JK with separate clock 
RP9094 Dual Master -slave JK with separate clock 
BP9097 Dual Master -slave JK with Common Clock .. 
BP9099 Dual Master -slave JK Common Clock .. . . 

LOGIC 
Price 

1-24 25 -99 100 up 
285 200 158 
250 285 20p 
258 23p 208 
25p 22p 90P 
255 230 2Úp 

250 
35p 
Pap 
35p 
900 
230 
80p 
80p 
8op 
800 

23p 
32p 
20p 
32p 
860 
207 
75p 
750 
750 
76p 

20p 
290 
15p 
29p 
80p 
15p 
700 
70p 
70p 
705 

Devices may be mixed to qualify for quantity price. Larger quantity prices on 
application. (DTL 930 aeries only). 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturers' 'Fall outs" -out of spec. devices including functional units and part 
function but classed as out of spec. from the ne nufacturen' very rigid specifica- 
tions. Ideal for learning about I.C's and experimental work. 

Pak No. Pak Bo. 
1710930 = 12 X 4A 930 . 50p UIC948 = 8 X )4A 948 .. 600 
UIC932 = 12 x )4A 932 . 50p U1C961 = 6 X 44A 951 .. 505 
UIC933 = 12 X ALA 9a3 505 UIC981 = 12 x piA 961 .. 600 
UI0935 = 12 x 1tA 935 .. SOp UIC9093 = 6 X ALA 9093 .. 50p 
UIC938 = 12 x gsA 938 .. 50p 11I09094 = 6 X met 9094 .. 50P 
UIC944 = 12 X )aA 944 50p Ú1C9097 = 6 X gsA 9097 .. 50p 
UIC945 = 8 x atA 945 50p UIC9099 = 6 x µA 9099 .. S0p 
UIC946 = 12 x µA 946 .. 50P UIC x 926 Assorted 930 Series 216.60 

Parke cannot be split but 26 Assorted Pieces (our mix) Is available as Pack 2210X9 
Data Booklet available for the BP930 Series, PRICE 13p 

222000 -12 X 74005 609 UIC48 = 6 x 74485 50p UIC81= 5 x 74815 60p 
UIC01- 12x74015 60p UIC47 = 6 x 7447N 50p UIC82 = 5 x 7482N 605 
UI002 -12 x 74025 50p UIC48= 5 x 74485 50p 221C83= 5 x 74835 50p 
U1003 =19x73035 50p UIC60- 12x74505 60p U1C88= 6x74885 500 
UIC04 -12 x 74045 50p 111051 -19 x 74615 50p 221C90 - 6 x 74905 600 
U1005- 12x74055 50p 221063- 12x74535 Sop UIC91= 6x74915 505 
U1C10- 12x7410N 50p 221054 =12x74645 505 UIC92= 6x74925 50p 
UIC18= 8x74135 609 UIC60 - 12 x 74605 605 UIC93= 5x74935 600 
UIC20 - 12 x 7420N 50p 121070= 8x7470N 605 11IC94= 5x7494N 505 
UIC40 -12 x 7440N 50p UIC72= 8 X 74725 605 UIC95 = 5 x 74965 600 
U1C41= 6x7441AN 50p U1C73- 8x7473N 50p 171C98= 5X74965 50p 
UI042= 5x7442N 600 UIC74- 8x74745 600 UIC121 -5 x 74121 50p 
UIC4S- 6 X 74495 50p UIC76 = 8 x 74765 605 UICX1= 25 X Aset'd 
UIC44- 5x74445 505 ÚI076- 8x74765 505 74's 6150 
UIC46= 6X7445N 605 221C80- 6x74805 605 

All prices quoted in new pence Ciro No. 388 -7006 
Please send all orders direct to warehouse and despatch department 

IMAPAK 
P.O. BOX 6, WARE a HERTS 

Postage and packing add 7p. Overseas add extra for airmail. 
Minimum order 50p. Cash with order please. 

Guaranteed Satisfaction or Money Back 

845 



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 : 18 # "H x 

11 } "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. á 
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 £2319). Our Price £16. Carr. & 
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 £3619) 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 £2785) 
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. á Ins. 75p. 
Garrard AP76 /Goldring G800 (Rec. 
Price £52.82) Our Price £3135. 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 (Ail with diamond stylus) 

Sonotone 9TAHC dia. Rec. Price 
£4.10. Our Price £1.99 
Shure M3DM (Rec. Price £7.41) Our 
Price £487. 
Shure M55E (Rec. Price £12.97) 
Our Price £9.00. 
Goldring 800 (Rec. Price £13.00 
Our Price £7.50. 
Goldring 800 H (Rec. Price £10.69) 
Our Price £6.99. 
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 
10p 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. 13p each. 
Phono sockets 
(chassis) 2 way 3p; 3 
way 4p; 4 way Sp. 
Eft. stereo lead 5 pin 
Din to open end. 45p 
Eft. stereo lead 2 
phono to open end. 37p 
12ft. spkr. lead 2 pin 
Din to open end. 40p. 

Please add P & P5p 

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

Pots 
100K x 100K lins & Logs. 
stereo. 35p Inc. post. 
100K DP switch stereo, 
log. 45p Inc. post, 
50K single Balance. 
15p inc. post. 

4 B.A. brass nuts 
50 for 2Sp Inc. post. 

Speaker cabinets 
Attractively veneered 
in afrormosia, black 
front. Size approx. 
7 } "W x 91 "D x 

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 
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MW/LW TRANSISTOR RADIO 
Complete set of parts for this MW /LW 
Transistor Radio. Originally fold by 
world -famous company as s eat for more 
than 417. Coverage 192.555m +1070- 

4 1870m. 9 volt 6 transistor superhet 
using 3 AF117 In RF and IF stages 

) " powered by a two stage AF amplifier using 
$ 3 x AC128. Output approx. 500MW. 

Also works ;off car -aerial. Full in- 
struction book 124p free with parts. 

' - F Red only, ply case, resine covered. 
' Requires PP7 battery, price 2245 extra. 

3fin high -quality speaker. Price 66 plus 
40p P. a P. 

STEREO AMPLIFIER Type SHV -2 x 3 watts 
Fully built. Separate vol., base and treble controls 
each channel; 12 x 41 x gin high. EZ80 and ( y 

2 x ECL86 valves. O.P. trans. for 9 -ohm speakers. 4t-. I 

Double wound mains trans. Suitable for crystal, 
magn. cartridge, tuner, etc. with mono -stereo 
switch. 200 -250V a.c. mains. 17'25. 50p P. 5 P. 

A.M. /F.M. (VALE.) tuning gang / 3x 2 x t lin 
plus spindle tin (tin dia.) 400 + 180 + 20 + .{ 20pí ; geared slow motion drive 6 : 1 ; 

no back lash ; cat trame ; Brand new ; 

,',r.L ,. German ; 3 x 4b.a. fixings. 855 poet pd. -" + a, less 10% for 6. 

MAINS TRANSFORMERS (240 -250V input) 
Postage in brackets 
6.3V at 21A, 40p (I5p). 
250V at 50,oA and 6.3V at 11A, 60p (20p) 
22V at IA, 6-3V at 2A and 250V at 50mA, 76p (25p). 
90V at 20mA and 1.4V at 250mA, 60p (15p). 
Deduct 10 per cent from total bill for more than one transformer. 

Miniature A.M. transistor tuning gang. 250 + 
250pí' : 2 X fibs. fixings, size 1; x 15 x lin 
gearing 3 : 1 to *ln dia. moulded bush. Plastic 
dust cover ; Plessey. 

't. . 255 post Pd., less 10% for 6. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT. Hants 

(2 ndn+. from Station and Buses). FULL GUARANTEE. Aldershot 22240 

CLOSED WEDNESDAY. S.A.E. for enquiries please. 

AERIAL BOOSTERS 
We make four types of Aerial Boosters. 
IA5 625 U.H.F., L1S V.R.F. TV. 
L11 V.H.F. Radio, L10 M/W A 8/W. 
Price L45, L12 & L11 6295, L10 6246. 

VALVE BARGAINS 
Any 6=46p, 10=70p: 
ECC82, ECL80, EF80, BF85, EF183, 
EF184, EBF89, EB91, EY86, PCC84, 
PCC89, PC97, PCF80, PCF86, PCL82, 
PCL89, PCL84, PCL85, PL36, PY33, 
PY82, PY800, PY801, 80L15, 30015, 
6-30L2. 

POST PACKING under 61.5p Over Al- 
back guarantee if not 

TRANSISTOR BARGAINS 
We offer the following brand 
marked transistors for sale. Any 5-405, 
10-75p : BC113, BC115, BC117, 
BC171, BC135, BC153. 

All the following at 15p each : BF115, 
BF173, BF184, AF116, BI.200, BA102, 
BA129. 

PRINTED CIRCUIT BOARD 
2 -8 ins by 4 ins boards complete with 
etching compound and instructions -40p. 

MAINS DROPPERS 
Three section 33 -33-33 Ohms 9p. 

Op. B.A.E. for leaflets on all items. Money 
completely satisfied. 

VELCO ELECTRONICS 
62A Bridge Street, Ramsbottom, Bury, Lancs. 
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ELEKON CLEARANCE OFFERS = 
E Pye Transistorised Car Radio Panels. Includes 2 x Double Tuned IF ' s E 

5NKT Transistors etc. etc. Your bargain for 50p, post 10p U.K. 
Telescopic Car Aerials. 5- section lockable, 2 keys and bracket. List price 

E £210. Our price £125, post 1ßp U.K. 
E. Assorted Coil Formers. Includes Aladdin types etc. etc. Amazingly cheap. 

100 for £1.50, post free U.K. 
Assorted Paxolin Pantos marked Aerial /Earth /Speaker /Gram. etc. etc. 
Well worth having. 100 for only 11.50, post free U.K. = Assorted Puolin Voltage Panels. Various mains voltage markings. 
If required, these items can be mixed with Bargain 4. 100 for £1 '50, post = tree U.K. 
Assorted Valveholders. Includes a lot of old types that you never expected 
to see again. So many for so little. 100 for 21.50, poet free U.K. 
Assorted Radio Knobs. Various shapes and sizes. Knock -out price 100 
for E1.50, post free U.K. 
Fibreglass Board, Double -sided Copper Laminated, 12" z 12" z ai ". Ideal 
for screening or various electronic protects. Up, post 8p, post on 4 20p. 
Our Location: Nr. Goode* Station opposite Heals of Tottenham 
Court Road. 

ELEKON ENTERPRISES 
12A TOTTENHAM STREET, LONDON, WIP 9PQ 

Telephone 01.500 7391 
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2 OCTAVE 
MINI 
ORGAN 

As featured in P.W. 
December Issue. All 
parts except wood 
56.15 plue 90p P. & P. 

MULTI -SPEED MOTOR 
Six speeds are available 500, 850 
and 1,100 r.p.m. and 8,000, 12,000 
& 15,500 r.p.m. Shaft is I In. 
diameter and approximately 1 in. 
long. 230/240v. Its speed may be 
further controlled with the une of 
our Thryr(eter controller. Very 
powerful and useful motor size 
approx. 2 In. dia. x 5 in. long. 
Price 88p plus 23p postage and 
insurance. 

20 AMP 
ELECTRICAL 
PROGRAMMER 
Learn In your sleep: 
Have Radio playing 
and kettle boiling as 
you awake-switch-on 
lights to ward off 
intruders -have warm 
house to come home to. All these and many other 
things you can do it you invent in an Electrical 
Programmer. Made by the famous Smith, 
Instrument Company. This is essentially a 
290/240 volt mains operated Clock and a 20 amp 
Switch, the switch-off time of which can be 
delayed up to 12 hours (continuously variable 
not stepped). Similarly the switch-on time can 
be delayed. Thin is a beautiful unit, size 54X 
3f x211n. deep. Metal encased, glass fronted with 
chrome surround. Offered at 82.40 plus 23p 
postage and insurance. 

RESETTABLE FUSE 
How long does It take you to renew a 
fusel' Time yourself when next one 
blow,. Then reckoning your time at 
F1 per hour see how quickly our 
resettable fuse (auto circuit breaker) 
will pay for itself. Price only El each or 

111 per dozen, specify 5, 10 or 15 amp -simply 
fit in place of switch. 

BLANKET SWITCH 
Double pole with neon let 
Into side so luminous in dark, 
ideal for dark room light or for 
use with waterproof element, new 
plastic case SOp each. 3 heat model 40p. 

2 4kW FAN HEATER 
Three position switching to 
suit changes in the weather. 
Switch up for full heater (25 
kW), switch down for half 
heat (llkW), switch central 
blows cold for summer cooling 
-adjustable thermostat acts 
as auto control and safety cut- 
out. Complete kit 18.95. 
Post and ins. 38p. 

COMPUTER TAPES 
2,400' of the Best Magnetic Tape 
money can buy -users claim good 
result with Video and sound. 1' 
wide 11 plus 93p post and insur- 
ance, with cassette. f' wide E1 plus 90p post and 
insurance with cassette. 4' wide 76p plus 25p 
post and insurance with cassette. Spare spools and 
cassettes -l- 75p. r 76p each plus 20p post and 
insurance. 

SPARTAN Portable 
RADIO 

Long and medium wave. 
7 translator. size Oln. x 
41n. x if in. with larger 
than usual speaker giving 
very good tone. Built -in 
ferrite aerial and tele- 
scopic aerial for distant 
stations. A real bargain 
complete with leather case, carry sling, earplug 
and case 53.75 plus 23p post and ins. 

EXTRACTOR FAN 
Cleans the air at the rate of 
10,000 cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc., its so quiet it can 
hardly be heard. Compact, 51' 
caning with 51' fan blades. 
Kit comprises motor, fan 
blades, sheet steel casing, pull 
switch, mains connector, and 
fixing brackets, 1E plus 38p 
poet and ins. 

MAINS MOTOR 
Precision made - ae 
used In record decks 
and tape recorders- 
Meal also for extractor 
fan, blower, heater., 
etc. New and perfect. 
Snip at 509. Postage 
15p for first one then 
553 for each one 
ordered. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly 
efficient and reliable was first deathbed in the Wire- ` lees World about year ago. We can supply kit of 
parts for improved and even more efficient version, 
(P.W. June), price 14.95. When ordering please 
state whether for positive or negative systems. 
Plus 30p post. 
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RADIO STETHOSCOPE 
Easiest way to fault And- traces signal from aerial 
to speaker -when elgoal stops you've found the 
fault. Use it on Radio, TV 
amplifier, anything - com- 
plete kit comprises two special 
transistors and all parts inclu- 
ding probe tube and crystal 
earpiece. 12 -twin stetho- 
set instead of earpiece 76p 
extra -post and Ins. 20p. 

P. E. GEMINI 
Dual purpose twin 30 watt 
stereo amplifier for excep- 
tional performance. Complete 
kit of parte less case 145 
or reprint of data & puts 
list 559. 

70 THINGS YOU CAN MAKE 
Send SAE today for list of 70 construc- 
tor projects- insWments, alarms, coun- 
ters, locks, radios etc. etc. 

THERMOSTATS 
Type "A" 15 amp. for controlling room heaters, 
greenhouses. airing cupboard. Has spindle for 
pointer knobs. Quickly adjustable from 30 -80°F, 
40p. Calibrated dial 20p extra. Suitable box for 
wall mounting, 259. 
Type "B" 15 amp. This Is 17in. long rod type 
made by the famous Sunvic Co. Spindle adjusts 

this from 50- 550°F. Internal screw 
alter. the setting to this could be 
adjustable over 30e to 1000°F. Suitable 

for controlling 
furnace, oven, 
kiln, Immersion 

heater or to make game -stat or fire 
alarm. 42p plus 125p post and Insurance 

Type "C" Contact Thermostat. Simply strap it 
to water tank. motor rasing, pipe or other device. 
Calibrated dial 90° to 190 °F. Price 50p. 
Type "D" We call this the Ice -,tat. as it cute In 
and out at around freezing point. 2/3 amps. Has 
many uses one of which would be to keen the loft 
pipes from freezing, if a length of our blanket wire 
(16 yd. 50p) is wound round the pipes. 40p. 
Type "E" This is standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temperature. 50p. 
Type "F" Glass encased for controlling the temp. 
of liquid- particularly those in glares tanks, vats 
or sinks- thermostat Is held (half submerged) by 
rubber sucker or wire clip -Ideal for fish tanks - 
developers and chemical bathe of all types. 
Adjustable over range 50e to 150 °F. Price 80p 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector as the circuit In Practical 
Wireless August issue. 22-96 plus 
20p poet and insuranee. 

STANDARD WAFER SWITCHES 
Standard size 15 wafer -silver- plated 5 -amp contact 
standard I" spindle 2 "long -with locking washer and nut. 

No. of Poles 2 way 3 way 4 way 5 way 8 way 8 way 9 way 10 way 12 way 
1 pole 40p 409 40p 40p 40p 40p 409 40p 40p 
2 poles 40p 40p 40p 40p 40p 40p 409 70p 70p 
3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95p 
4 poles 409 409 40p 70p 70p 70p 709 11.20 £1.20 
5 poles 40p 40p 70p 70p 96p 96p 959 £1.45 11.45 
6 poles 40p 709 70p 70p 95p 96p 959 1170 11.70 
7 poles 70p 70p 70p 959 11.20 21.20 11.20 11.95 £1.95 
8 poles 70p 708 70p 959 11-20 21.20 11.20 12.20 12.20 
9 poles 709 70p 969 96p 11.45 11.46 11.45 22.45 £2.45 

10 poles 70p 70p 95p £1.20 £1.45 11.45 £1 45 £2.70 12.70 
11 poles 70p 96p 969 21.20 11.70 11.70 1170 £2 96 12.96 

12 poles 709 96p 969 1190 1170 1170 1170 18 20 88.20 

IS WATT 12" HI -FI SPEAKER 

Is undoubtedly one of the finest loudspeakers that we 

have ever offered, produced by one of the country's 
most famous makers. It has a die -cast metal frame 
and I. strongly recommended for HI -FI and public 
address. Handling 15W R.M.S. -Cone moulded fibre- 
Freq. response 90 10,000 c.p.e.- specify 3 or 15 ohms. 

Chassis diam. 1210 -12110 over mounting luge. Over- 
all height 51in. A £10 speaker offered this month for 
1375 plus 30p post and ins. 

TANGENTIAL HEATER UNITS 
This heater unit is the very latest type, cost 
efficient, and quiet running. Is ae fitted in Hoover 
and blower heaters costing £15 and more. We have 
a few only. Comprises motor, impeller, 2kW. 
element and 1kW. element allowing switching 1, 
2 and 3kW. and with thermal safety cut-out. Can 
be fitted into any metal line case or cabinet. Only 
need control switch. 1860. 2kW. Model as above 
except 2 kilowatts 12.60. Don't miss this. 
Control Switch 86p. P. & P. 40p. 

HONEYWELL PROGRAMMER 
This le a drum type timing device, the 
drum being calibrated In equal divisions 
for switch setting purposes with trips 
which are infinitely adjustable for position. 
They are also arranged to allow 2 opera- 
tions per switch per rotation. There are 15 
changeover micro switches each of 10 amp 
type operated by the trips thus 15 circuits may 
be 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 eigne, Signalling, etc. Price from makers 
probably over £10 each. Special snip price 25.76 plus 25p post and Insurance. 
Don't miss this terrific bargain. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of Integrated circuits made by the famous Plessey Company. A 
once -in -a- lifetime offer of Micro- electronic devices well below coat of manu- 
facture. The parcel contain, 5 ICs all new and perfect, first -grade device. 
definitely not sub- standard or seconde. 4 of the ICs are single silicon chip 
GP amplifiers. The 5th is a monolithic NPN matched pair. Regular price 
of parcel well over 15. Full circuit details of the ICs are included and in 
addition you will receive a list of many different ICs available at bargain 
prices 5/- upwards with circuits and technical data of each. Complete parcel 
only 11 post paid. DON'T M188 THIS TERRIFIC BARGAIN. 

DIGITAL COUNTER TIMER 
Very stable & reliable crystal controlled 
circuit. Capable of work in excess of 
15 MHz. Construction simplified by use 
of 15 integrated circuits. Complete kit 
with case 18760 or construction data 
& price list 80p. 

Where postage Is not stated then orders 
over £b are post free. Below £5 add EOp. 
Semi -conductors add 5p post. Over £1 poet 
free. S.A.E. with enquiries please. 

DRILL 
CONTROLLER 
NEW IKW MODEL 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power st 

all speeds by finger -tip 
control. Kit includes all 

parts, case, everything and 
full instructions. E1-50 plue 

13p post and Insurance. 
Slade up model also avail 

able. 22.25 plue 13p poet & p. 

STEREO DECODER 
AF /RF MINI PROBE 

SOUND OPERATED FLASH 
as described In this issue. Bend for parte lista. 

HIGH ACCURACY THERMOSTAT 
Uses differential comparator I.C. with thermister 
as probe. Designer claims temperature 
control to within 1 /7th of a degree. 
Complete kit with power pack £5.50. 

AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch - 
fully extendable to 4010 or fully 
retractable. Suitable for 12v positive 
or negative earth. Supplied complete 
with fitting instruction° and ready 
wired dashboard switch. 18 plus 25p 
poet and ins. 

TOGGLE SWITCH 
3 amp. 250v. with fixing ring 7}p each, 75p doe 

CAR ELECTRIC PLUG 
Fits in place of cigarette lighter. 
Useful method for making a quick 
connection into the car electrical 

system. 88p each or 10 for 28.48. 

ROCKER SWITCH 
13 amp self -thing into an oblong hole, 
eize approximately l' x f' Sp each, 
10 for 54P. 

MAINS RELAY BARGAIN 
Special this month are some single. 
double and treble pole changeover 
relaye. Contacts rated at 15 amps. 
Operating coil wound for 240V A.C. 
Good British Make. Ex- aniseed equip 
ment. Size approx. 11' x 1'. 
Open construction 
single pole 259 each 30 for 25386 
Treble pole 405 each 30 for 2305 

BALANCED ARMATURE UNIT 
500 ohm, operates speaker or micro- 
phone, no useful In Intercom or similar 
circuits. 33p ea., £3.50 doz. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 7 Park Street, Croydon CRO IYD 

Callers to: 102/3 Tamworth Road, Croydon. 
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DRIVE -IN CAR PARK 

COfM 

HI -FI DISCOUNT 
WAREHOUSES 

Rec. Retail Comet 
STEREO AMPLIFIERS Price Price 
ALBA UA 700 3450 2495 
ALPHA 212 By Highgate 375 2495 
AMSTRAD Stereo 8000 Mk 2 27.95 17.95 
AMSTRAD I.C. 2000 4295 2795 
ARMSTRONG 521 5900 4395 
DULCI 207 26.00 16.95 
DULCI 207M 32.00 19 95 
FERROGRAPH F307 Mk. 11 (cased) 600 4595 
FERROGRAPH F307 (Metalcase) 60.00 42.95 
GOODMANS Maxemp 500 37 95 
LEAK Delta 30 (cased) 6500 5195 
LEAK Delta 70 (cased) 7950 6395 
METROSOUND ST2OE 3950 2795 
PHILIPS RH 591 79.00 54.95 
PHILIPS RH 590 5200 3695 
PHILIPS RH 580 2900 1995 
PIONEER SA500 5362 389S 
PIONEER SA700 97.97 66 9S 
PIONEER SA900 133.83 93 95 
PIONEER Reverberation 4550 3195 
REVERBERATION 202W .... 46.35 3395 
RANK Rotel 310 4500 32.9S 
RANK Rotel 610 69-00 49 95 
ROGERS Ravensbourne 59 50 42 95 
ROGERS Ravensbourne (cased) 6400 47 95 
ROGERS Ravensbrook Mk. II 47 50 16 96 
ROGERS Pavensbrook(cased) Mk.II 5250 39.95 
SINCLAIR 2000 3500 23 75 
SINCLAIR Project 60/2 x Z30 /PZ5 2390 1595 
SINCLAIR PROJECT 60/2 x Z50/ 

PZ8/trans 3486 2325 
SINCLAIR PROJECT 605 29-95 2195 
SINCLAIR AFU 5.95 4 45 
SINCLAIR Neoteric 6195 4395 
SINCLAIR 3000 4500 3150 
TELETON SAQ 206 32 50 18 25 
VOLTEX 100w. Stereo Discotheque, 

8 electronically mixed inputs 18500 13900 
WHARFEDALE Linton Amplifier 60-00 4795 
All the above take both ceramic and magnetic 
cartridges. 
TUNERS 
ARMSTRONG 523 AM /FM 54-22 4295 
ARMSTRONG 524 FM 4217 3395 
ARMSTRONG M8 Decoder 9.50 7.70 
DULCI FMT.7 FM 25-10 1995 
DULCI FMT.7S Stereo 33.79 2725 
GOODMANS Stereoma% 80-07 4795 
LEAK Delta FM 7500 595 
LEAK Delta AM /FM 89-50 6950 
PHILIPS RH 690 4530 3450 
PHILIPS RH 891 8580 45.95 
PIONEER TX500 AM /FM 66.00 57.95 
PIONEER TX900 AM /FM 147.15 118.00 
RANK ROTEL 320 4999 3995 
ROGERS Ravensbourne chassis 59.63 4696 
ROGERS Ravensbourne In teak case 64-45 48.95 
ROGERS Ravensbrook chassis 43.37 34.95 
ROGERS Ravensbrook (cased) 49.39 38 95 
SINCLAIR 2000 45-00 3495 
SINCLAIR project 60 tuner (stereo) 25-00 1995 
TELETON GT 101 4393 3095 

All above Tuners are complete with MPX 
Stereo Decoder except where starred. 

TUNER /AMPLIFIERS 
AKAI AA 8500 
AKAI 6600 
AKAI 6300 
AKAI6200 
ARENA 2400 
ARENA 2600 ' 

ARENA 2700 
ARENA 79000 
ARMSTRONG M8 Decoder 
ARMSTRONG 525 

221.85 
137.34 
12885 

91.56 
90.30 

111.30 
88.63 

303-45 
9.50 

92.77 

17500 
10800 
9095 
79 9S 
69.95 
6995 
7395 

28500 
7.70 

7195 
ARMSTRONG 526 105.72 84 95 
GOODMANS Module 80, 35w. RMS 91.59 68 95 
GOODMANS Model 110 FM /MW/ 

LW /SW 100W RMS 13500 108 00 
LEAK Delta 75 155.00 139 95 
MIDLAND 19 /542 4956 37.50 
PHILIPS 882 with stereo cassette 

recorder 96.50 76 95 
PHILIPS RH 790 134.00 79 95 
PIONEER SX770 AM /FM 138.23 109 95 
PIONEER SX990 AM /FM 167.83 129.95 
PIONEER 440 104.18 82 95 
ROGERS Ravensbrook Chassis 99.39 81 95 
ROGERS Ravensbrook (cased) 108.43 89 95 
TANDBERG 1171 comp. with 

decoder 110.00 91.95 
TANDBERG TR200 without decoder 99-00 82 95 
TELETON F2000 51-50 2895 

TELETON 7AT20 119.75 69 95 
TELETON 10AT1 150w. RMS 150-00 9400 
TELETON TFS50 79.65 5295 
TELETON TFS50 LA MW /LW /FM 8664 6095 
TELETON CR55 125 28 71 95 
WHARFEDALE 100-1 139-00 89 95 
All the above Tuners and Tuner /Amplifiers take 
both ceramic and magnetic cartridg es except Teleton 
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COMET for 
after -sales service 
THROUGHOUT THE U.K. 

Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefield, Doncaster, 
Bridlington, Birmingham 
and Edinburgh 

F2000 which takes ceramic only. All include MPX 
Stereo Decoder with the exception of Armstrong 
where decoder is extra as listed. 

Rec. Retail Comet 
Price Price 

CARTRIDGES 
GOLDRING 800 12-55 6.75 
GOLDRING 800E 18.16 10.50 
GOLDRING 800 Super E 2510 15.95 
GOLDRING CS90 Stereo 5.02 410 
GOLDRING CS91 /E 7.53 6.09 
GOLDRING G850 6.27 3.95 
EMPIRE 1000ZE /X 60.34 5125 
EMPIRE 999VE/X 43.00 34-95 
EMPIRE 999TE/X 25.09 21-00 
EMPIRE 999SE/X 2031 1895 
EMPIRE 999E/X 15-89 1250 
EMPIRE 999/X 12.55 10.25 
EMPIRE 909E /X 12-37 9.95 
EMPIRE 909 /X 9-26 7.75 
EMPIRE 90EE /X 9.56 795 
ORBIT Magnetic NM 22 .... Special Price 2.95 
ORTOFON SL15E 28.62 22.95 
ORTOFON 2 X 15K Transformer T00 495 
ORTOFON M1SE 2908 2350 
SHURE M3DM 7.16 4 -S0 
SHURE M31E 11.63 8.70 
SHURE M32E 10.73 815 
SHURE M32 -3 9.84 7.95 
SHURE M44 -5 10.73 7.19 
SHURE M44 -7 9 -84 7.15 
SHURE M -44C 9.84 7.15 
SHURE MUE 11.63 7.80 
SHURE M55E 12.52 

16.99 SHURE M75G 13.75 
SHURE M75-6 16.10 12.45 
SHURE M75EJ 18.78 14.95 
SHURE M75E 20.57 12.95 
SHURE V15-11 3935 2795 
SHURE VIS -11 -7 3756 27.95 
Starred cartridges above are ceramic. All others are 
magnetic. 

PICKUP ARMS 
GOLDRING Lenco '75 13.98 9.95 
GOLDRING Lenco L69 10.04 850 
SME 3009 with S2 Shell 33.26 24.95 
SME 3012 with S2 Shell 35-42 2948 

TURNTABLES 

Rec. Retail Comet 
Price Price 

GARRARD 40B 13.34 15.49 
GARRARD AP78 27.85 ItN 
GOLDRING GL69 Mk. II 27.60 19.55 
GOLDRING GL69P Mk. Il 30.21 26.95 
GOLDRING GL75 40.15 2895 
GOLDRING GL75P 48.76 3595 
GOLDRING Covers for 69P and 75P 4.48 375 
GOLDRING C99- plinth and cover 

for G99 11.05 9.75 
GOLDRING G99 26.89 19 95 
GOODMANS 3025 37.74 2195 
McDONALD MP 60 15.20 10 95 
McDONALD 610 19.28 14-50 
McDONALD HT 70 21-22 17.59 
McDONALD HT70 Inc. plinth 6 coy. 30.68 24-95 
Base and Cover for McDONALD 

MP 60 and 610 Special Price 4.25 
PHILIPS GA146 30-35 23-95 
PHILIPS 202 Electronic 66.50 45 95 
PHILIPS 308 transcription unit com- 

plete with base and cover 37.60 29.95 
PIONEER PL12A with base & cover 48.34 36.95 
THORENS TX25 cover 8.52 6.95 

76.03 Ní95 
THORENS TD125AB 115.57 95.95 
THORENS TDIS0A Mk. II 44.40 54.55 
THORENS TD150AB Mk. Il 48.05 45.25 
THORENS TX11 Cover 4.26 3.75 
WHARFEDALE Linton with base 

and cover and Shure M447 cartridge 35.00 28 95 

SPEAKERS 
ARENA HD 227 (pair) 42.00 2695 
B & W Mode170 15550 114-95 
B & W DM3 63.00 4840 
B&WDM1 38.47 31 95 
CELESTION DItton 120 28.85 22-95 
CELESTION DItton 15 88.47 31.95 
CELESTION DItton 25 6500 46-95 
GOODMANS Minister 24.10 1795 
GOODMANS Havant 2800 21.95 
GOODMANS MagIster 62.50 41 -95 
GOODMANS Double Maxim 33.00 2595 
GOODMANS Mezzo 3 34.00 2295 
GOODMANS Magnum K2 4400 2995 
GOODMANS Dimension 8 69.00 49.95 
GOODMANS DIN 2ONT kit 12-54 9.95 
KELETRON KN400 2- speaker Sys- 

tem (pair) 1610 1295 
KN600 3- speaker System (pair) 26.86 18 95 
KN800 3- speaker System 15.90 10.95 
KN1100 4- speaker System 240 14-20 
KN1600 3- speaker System 2520 1695 
KN2100 3- speaker System 3060 20.95 

LEAK 200 30-19 1845 
LEAK 300 39-33 2395 
LEAK 600 4950 35.95 
LOWTHER Acouste (with PM6) 52.50 4550 
LOWTHER Acousta (with PM7) 65.00 5400 
LOWTHER Ideal Battle 37-50 3200 
METROSOUND HFS103 (pair) 30.05 1955 
METROSOUND 202 21.50 15.95 
PHILIPS RH481 10.80 8.45 
PHILIPS RH482 17.35 14.45 
SINCLAIR Q16 8.95 6.20 
STE -MA 400 24.00 1995 
TANDBERG TAN 7 28.00 2395 
TANDBERG TAN 11 19.00 16-25 
TANDBERG TAN 15 45.00 35-95 
VOLTEX (Teak) pair 20.50 1495 
WHARFEDALE Speakers 

Denton Mark II 19.95 15.95 
Linton Mark I1 24-95 19-95 
Melton Mark II 35.00 2795 
Dovedale 3 4500 26-95 
Rosedale 6500 4550 
Triton (pour) 7216 4295 
Unit 3 Speaker Klt 1253 9.70 
Unit 4 Speaker Klt 18-00 12.50 
Unit 5 Speaker Kit 26.00 11.55 

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 111 with Goldring G.800 

Special Price £1995 
GARRARD SP25 Mk 111 with Shure M.44 7 

Special Price £22 95 
GARRARD SP25 Mk 111 with Shure M.SSE 

Special Price E23 95 
GARRARD AP76 with Goldring 0800 

Special Price E30 95 
GARRARD AP76 with Shure M55E 

Special Price £3295 
GARRARD AP76 with Shure M75E 

Special Price E36 95 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £1450 
GOLDRING 705 /P with 0850 2600 £1695 
G OLD RI NG GL75 with 6800 Special £39.95 

GARRARD SP25 Mk III 15-85 1050 
GARRARD SL65 B 2048 1345 
GARRARD SL95 B 49.23 32-9S 
GARRARD 401 39.26 27-45 
GARRARD SL72 B 31-83 23.95 
GARRARD Zero 100A 56.25 42.95 
GARRARD Zero 100S 51.75 4195 
Base and Cover to fit GARRARD 

SP25, SL55, SL65B Special Price 3.95 



(OVER 1,520 sq. yds.) 

OVER 1000 ITEMS 
LWAYS IN STOCK 

Rec. Retail 
Price 

CHASSIS SPEAKERS 
GOODMANS Axiette8 7.81 
GOODMANS Twin- axiette 8 
GOODMANS Axiom 201 
GOODMANS Axiom 401 
GOODMANS Twin Axiom 10 
GOODMANS Audiom 8P 
GOODMANS Audiom 101. 
GOODMANS Audiom 12P 
GOODMANS Audlom 15P 
GOODMANS Audiom 18P 
GOODMANS ARU172 
GOODMANS Trebax 100 
GOODMANS Axent 100 
GOODMANS Midas 850 
GOODMANS Attenuator 
GOODMANS Crossover Networks 

XO /950 /5000 
GOODMANS Crossover Networks 

XO /950 
GOODMANS Crossover Networks 

XO /5000 
WHARFEDALE 81n.Bronze /RS /DD 
WHARFEDALE Super 8 /RS /DD 
WHARFEDALE Super 10 /RS /DD 
WHARFEDALE WMT1 Matching 

Transformer 

1445 
17.86 
9.86 
5.35 
583 

1237 
200 
300 

4.50 
8.60 
8.90 

1295 
3.55 

9-75 

7.40 

2-65 
4.82 
8.19 

11.20 

084 
HI -FI STEREO SYSTEMS COMPLETE 
ALBA UA552 45.86 
ALBA UA682 80.32 
AMSTRAD Stereo 1000 4800 
DECCA Sound 813 7014 
DECCA Sound 814 66.55 
DECCA Sound 1204 89.44 
DECCA Compact 3 11956 
FERGUSON 3422 84.80 
FERGUSON 3423 114.15 
FERGUSON 3425 with radio 14010 
FERGUSON 3450 with radio 72.40 
FIDELITY UA2 Music Master 44.41 
FIDELITY UA1 Music Master with 

radio 103.29 
GOODMANS Module 80 Compact 

System FMI3SW R.M.S. (less L /S) 16500 
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 G.800 Cartridge. Beauti- 
fully finished in Walnut 257.13 

H.M.V. 2404/5/6 with radio 198-00 
HMV 2452 
HMV 2450 with stereo radio 
MARCONI 4450 with radio 
MARCONI 4452 
METROSOUND Stereo 1010 com- 

plete with speakers 
MURPHY Studio One with Stereo 

Radio 
PHILIPS 580 /481/105 
PHILIPS GE 823 
PHILIPS GF824 
PHILIPS RF 833 
PHILIPS GF 834 
PHILIPS GF417 
PYE Black Box Unit Stereo 1022 
TELETON STP 8 -track Stereo 

System 
ULTRA 6405 

Comet 
Price 

6-25 
6.65 

19.45 
13.95 

7 -S0 
4.95 
3.25 
9.59 

1659 
25.95 

3.25 
5.50 
465 
6.50 
225 

7-15 

5.50 

1.80 
350 
6.75 
900 

0.70 

3550 
46.95 
36.95 
5795 
54.95 
72.95 

103 95 
es 95 
89 95 

10800 
60.95 
34 95 

79 95 

129.00 

165.95 
15300 

65.65 6495 
134-20 10900 
7240 5695 
76-00 57-95 

79.34 55.95 

8684 8695 
7100 5595 
47.80 37.95 
6710 53.95 
67.10 52.95 
86-40 66.95 
96.06 6995 
93.45 69.95 

54.75 47-00 
77.00 6495 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1720L 4 -track Stereo 83.73 61.95 
AKAI 40000 4 -track stereo deck 89.95 6595 
AKAI CR8OD 8 -track stereo tape 

deck 79-95 58-95 

Open daily to 
the public from 
9-0 A.M. until- 

5-30 P.M. MON. 
1 -0 P.M. TUES. 
5 -0 P.M. WED. 
9 -0 P.M. THUR. 
8 -0 P.M. FRI. 
5-30 P.M. SAT. 

Customers are 
welcome to call 
Ample car parking 
facilities 

ALL FULLY GUARANTEED - 
WITH AFTER -SALES SERVICE 

All items offered are brand new, latest models in manufacturers' sealed cartons 

Rec. Retail Comet 
Price 

AKAI CR80 8 -track stereo recorder 99-95 
AKAI X2000 145-95 
AKAI 1800SD 153-00 
AKAI 2000SD 28900 
BUSH Discassette DC70 21-19 
BUSH TP60 Cassette tape recorder 2838 
BUSH TP70 Cassette. battery/mains 

tape recorder 28-91 
FERGUSON 3245 Twin track 36.70 
FERGUSON 3246 4 -track 42-55 
FERGUSON 3247 4 -track 47-95 
FERGUSON 3248 4 -track 53-75 
FERGUSON 3252 4 -track 100-52 
FERGUSON 3258 4 -track 72.40 
FERROGRAPH 702 2-track tape deck 22022 
FERROGRAPH 704/W 4-track tape 

deck 220-22 
FERROGRAPH 722 256-52 
FERROGRAPH 702 Dolby 272-25 
FERROGRAPH 724 25652 
FERROGRAPH 722 Dolby 308-55 
GRUNDIG C200 De Luxa Cassette - 38.45 
GRUNDIG TK 121 twin track 57-90 
GRUNDIG TK 141 4 -track 63-90 
GRUNDIG TK 1464 -track Auto 68.90 
GRUNDIG 222 stereo cassette 59-85 
GRUNDIG TK 147 4 -track Auto 95.75 
MIDLAND TC 144 cassette 18-00 
PHILIPS 2202 cassette 26-90 
PHILIPS 2204 cassette. battery /mains 32-30 
PHILIPS 2205 cassette tape recorder 41.60 
PHILIPS 3302 cassette 23.05 
PHILIPS 4303 new release 40.55 
PHILIPS 4307 4 -track 47.80 
PHILIPS 4308 De luxe 4 -track 58-40 
PHILIPS 44042 -track stereo recorder 91.70 
PHILIPS 44074 -track stereo recorder 106.20 
PHILIPS 4500 4 -track stereo tape 

deck 121-65 
PHILIPS 44084 -track stereo 13420 
PHILIPS 2503 Cassette Stereo 

tape deck 52.05 
PHILIPS 2400 stereo cassette less 

L/S 65-55 
PYE Cassette Recorder /Radio 9000 

battery/mains 43 86 
TANDBERG 1841 4 -treck stereo 

tape deck 6800 
TANDBERG 3021X twin track stereo 107 00 
TANDBERG 3041X 4 -track stereo 107 00 
TANDBERG4021X twin track stereo 174-00 
TANDBERG 4041X 4 -track stereo 174-00 
TANDBERG 5041X 4 -track stereo 188-00 
TANDBERG 6021X twin track stereo 188-00 
TELETON 8110 cassette 26-75 
TELETON TC110 cassette battery/ 

mains 26.79 18 95 
TELETON TRC130 cassette with 

VHF /AM Radio, baff. /mains, twin 
motors 40.31 

TELETON 511 battery/malna 
cassette 2950 

WHARFEDALE Dolby DC9 cas- 
sette stereo tape deck 110-00 

BASES AND COVERS 
GARRARD WB1 Base 3.71 
GARRARD WB4 Base 5.49 
GARRARD SPC1 Cover 3.60 
GARRARD SPC4 Cover 427 
Special offer of Base and Cover to fit 
GARRARD SP25, SL55, SL65B Special Price 3-95 
GOLDRING Plinth 75 8.60 
GOLDRING Plinth 69 860 
GOLDRING Covers for 69P and 75P 4.48 
THORENS TX25 (for TD125AB) 8.52 
THORENS TX11 Cover 4.26 
Base and Cover for TD 125 1504 
SME Plinth System 2000 4136 
MOTORBOARDS only 522 

Price 
7595 

11190 
11700 
216.110 
16.95 
23-95 

23-50 
27.95 
32.95 
37-95 
4195 
895 
55.95 
1800 

18500 
20e00 
229-00 
20900 
26200 
28-95 
42.95 
47.95 
5395 
47.95 
7995 
1195 
2195 
25 95 

34 95 
17.50 
32.50 
36-95 
44.95 
6995 
86.95 

95.95 
10595 

4395 

58.45 

35 95 

57 50 
900 
89 95 
14500 
143.95 
15695 
15800 
1495 

27.95 

1600 

94 50 

3-25 
4-75 
2-95 
2-75 

Complete Price List FREE on request I 

7.00 
7.00 
3.75 
6.95 
3.75 

12.45 
3350 
3'25 

CO_IY HIGH FIDELITY 
DISCOUNT WAREHOUSES 
(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 7QD 

68A Armley Rd. (Artist St.), Leeds LS I2 2EF 
anTed 

l.4018 
427506 57 

(Dept. P.W.) Tel. 32055 
(5 fines) 

(Dept P.W.) Teesway, Portrack Lane, North Teesside Tel.66132 

Industrial Estate, Teesside, TS18 2RH 6521s 

(Dept P.w.) Heeley Road, Selly Oak, Birmingham Free 
Tel. 021 -472 6181 Technical 

(Dept P.W.) 7, Newhaven Road, Edinburgh EH6 5QX Advisory 
Tal. 554 8501 Service. If 

(Dept. P.W.) Syston Street, Leicester Tel. 52236 In doubt, 
Comet guarantees that all prices quoted are genuine. All items offered available at these prices ask us! 
at the time this issue closed for press. Add 75p for postage, packing and Insurance on all orders 
(Cartridges 20p) or if Securlcor delivery required add E175 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 atereomax AM/ 
FM Tuner with decoder. Pair of 
Goodmans Magnum 112 speakers, 
Garrard AP76 turntable in base, 
complete with cover and Gold - 
ring G800 Cartridge. Beautifully 
finished in walnut 257.13 165.95 

GOLDRING 705P turntable complete 
with 5850 Cartridge, Midland 
Tuner /Amp., pair of Metrosound 
103 Speakers 105-61 6995 

THORENS TD 150AB Mk. 11 with 
-TX11 dust cover, SHURE M55E 
Cartridge, LEAK 70 Amplifier, 2 
Wharfedale Dovedale 3 Speakers 234.33 16595 

TELETON STP 801 Stereo 8 track 
tape Audio system complete with 
speakers 54.75 4700 

GARRARD SP25 Complete with 
base and cover and Goldring G800 
cartridge. Teleton 206 amplifier 
and pair of Leak 200 speakers.. 12859 7255 

GARRARD AP76 with base and 
cover with Shure M55E cartridge 
Arena AM /FM and SW Tuner/ 
amp and 2 Goodmans Mezzo III 
speakers 229.43 145.80 

GOLDRING GL75 complete with 
base and cover. 5800 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 6800 Cart- 
ridge and 2 Goodmans Minister 
Speakers 189.95 133.95 

GOLDRING 705P turntable fully 
wired, complete with Goldring 
850 Cartridge. Amstrad stereo 
8000 amplifier and 2 Metrosound 
103 speakers. 81.00 49.95 

METROSOUND 448 8 -track stereo 
play -back unit complete with 
2 HFS 103 Speakers 83.56 70.55 

LINTON Systems with Wharfedale 
Linton Amplifier, Linton Turntable 
with Shure M47 Cartridge and pair 
of Linton Mk II Speakers 144.90 109.95 

AMSTRAD 8000 Mk. II Amplifier, 
Garrard SP25 with G800 cartridge 
Including base, plinth and cover and 
pair of Arena speakers 10395 59-55 

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 

849 



NEW Sin. SPEAKERS 15 ohms 75p. p. & p. lop. 

BARGAIN PARCELS 1416 at £1.45 plus 324p p.p.: 281b at 
12.75 plus 521p p.p.; 561b st 14.50 plus 1125 p.p. Contain 
pots, Res, Valves, Diodes, Tagboards, Chassis, Valve - 
holders. etc. Good value save Ms. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 
4VH, medium Persistance, green. Ideal scope tube. List 
price £5. Our price 1140 carriage paid. 

500 it AMP METERS. Approx. I;* on panel with plug 
and switch ex new equip. 75p p. & P. paid. 

NEW HEAVY COAX CABLE die. 1' 70 ohms approx 
50ít. lengths £1.40, p. & p. 30p. 100 ft. lengths £270,, 
p. & p. 50p. 

VHF AERIAL TUNING UNITS consisting of the following 
1 -1r 500 micro /ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistors for dummy 
load. Pair geare B.N.C. type sockets. Will tune 10 mtrs 
with 25/30 watts R.F. input. Size only bí' x 45' x 5' 
Sealed. Price £1.874 P.P. 25p 

CRYSTALS AS NEW: He Ou, 5,345: 5,030; 5.005; 4,945: 
4,875; 4,840; 4,795; 4,580; 4,660: 4,520: 4,510; 2,300; 
2,295 Kc /e. 509 each plue 81, P.P. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TOES. 10% tolerance 1 & í watt. Preferred values in 

packets of 10. Our price 50p per 100, 95p per 200, £1.85 Per 
300, 500 at £2181. Our selection. p.p. 8p per 100 and 22íp 
per extra 100. 

TRIMMER BARGAINS. These are 10PF nub-min. air - 
spaced trimmers on board with min. wire ended Xtal. 
Brand new. No details; Contents 12 trimmers, some 
ceramic caps. Xtal frequency 3RD overtone 249 me /s- 
250 Me /e, 255 Mc /e. No choice. 

Trimmers without Xtal-60p per doz. plus 171p p.p. 
Trimmers with Xtal -755 per doz. plue 171p p.p. 

Also 20 PF min. brand new air spaced. 
50p per doz. plus 170 p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS r" dia 
x 3 ft. long. Brass screw in type, copper coated and 
painted. flood condition. 205, p. & p. 5p each. Miniboom 
order 10. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mc /s. Mains supply. 
Price 540, p. & p. £1.50p. 

AERIALS NEW CONDITION. Whip type 41t. 25p, lift. 
709, 14ft. 774p. Used condition 4ft 20p, 14ft. 6245. All 
collapsible type. P. & p. 4ft. lop, rest at 17íp. Bases for 
above 25p, p.p. 124p. New matching unit coax connection 
for above 309, P.P. 5p 

Huge release of valves for the 62 set TX /RX, in original 
rubber packing consisting of QV04/7 x 61M, ARP12 etc, 
10 valves in all at the bargain price as seen 

874p plus 171P P.P. 

R909. Set of valves 624v. p p. 25p 

New Headphone and Mike rubber muff type. Low 
impedance. 971e. P. & P. 171p 

NEW AERIAL WIRE ON BOARDS 7/82 UNCOVERED. 
75ft. 40p. 90ft, 470. 100ft 559, 150ft, 75p. 180f1, 95p 
250ít, £1.00p, p & p 20p. 

Headphones. ex Gov. DLR No. 5 Ina impedance. 
New 874p 174p p.p. Used condition 021P 171P P.P. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbs. 
2. To Measure Lose 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 setting accuracy of ±0.5 Bz. 
Output : -1 M/W into 600 SL. Complete with mains 

power unit. Tested. Good Condition. £12, p & P. 751, 

ENCLOSED AERIAL RELAY COIL. Res. 700 ohms approx. 
25 watts RF BNC outlet, working voltage 12x. 75p, 
p. & p. 10p. £1 with BNC plugs. 

Also l' 75 ohm Coax in 50ft coils with BBC plugs good 
condition. price £1 + 30p. p.p. 

2 BBC plugs on short length coax cable large size low loss 
plugs 30P + 51P, pe. 

NEW BOXED AMP METERS it 20 -0 -20 dc. 65p. 
P. & P. Op. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET, CHESLYN HAY. 
Nr. Walsall. Staffs. 

850 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
1115 '26 
185 .21 
1T4 14 
384 ß4 
3V4 .87 
SY3GT 25 
6/3OL2 .58 
BAQ5 ß1 
6BW7 SO 
fiF1 -57 
6E23 87 
6E25 61 
6SN7GT -28 
25L6GT .18 
30C15 456 
30C17 76 
30C18 -59 
30E5 83 
30FL1 59 
30FLi4 87 
3OL1S 56 
30L17 86 
30P4 56 
30P19 58 
30PL1 -59 
3oPL13 -78 
3oPL14 .83 
DAF91 ß1 
DAF96 85 

DCC90 .80 
DF91 -14 
DF96 .85 
DK91 26 
DK92 -86 
DK96 .88 
DL.92 24 
DL94 -37 
D7.96 36 
DY80 ß8 
DY87 ß3 
DY802 80 
EABC80 80 
EB91 '9 
EBC33 88 
EBF89 27 
ECC81 d6 
ECC82 18 
ECC83 21 
ECF80 28 
ECF82 28 
ECH35 87 
ECH81 '88 
ECL80 29 
ECL82 89 
ECL86 34 
EF39 86 
EF80 £8 
EF85 26 

EF86 
EF89 
EF9I 
EF183 
EF184 
EL33 
EL37 
ELM 
EY51 
EY86 
EZ80 
FZ81 
KT61 
KT66 
N78 
PC86 
PC88 
PC900 
PCC84 
PCC89 
PCC189 
PCF80 
PCF86 
PCF801 
PCF802 
PCF805 

28 
24 
'12 
86 

28 
.54 
-75 
22 
30 
.28 
20 
.21 
-54 
.76 
.86 
.45 
'45 
-30 
.28 
48 
.47 
.87 
48 
.27 
.88 
59 

PCL82 80 
PCL83 65 
PCL84 88 

PCL85 
PCL86 
PFL200 
PL36 
PL81 
PL8'2 
PL83 
PL84 
PL500 
PL504 
PY81 
PY8'2 
PY800 
PY801 
R19 
U25 
U:6 
U 191 
U251 
U329 
U BM 
UCC85 
UCH81 
I1CL82 
UCL83 
UF89 
ULM 
UY85 
Z77 

B7 
.37 
-51 
.47 
.43 
29 
31 
29 
.81 
81 
ß8 
24 

82 
.82 
ß9 
.68 
.55 
-57 
e3 
.85 
29 
.84 
-80 
81 
.49 
.28 
ß9 
ß4 
18 

Postage on 1 valve 5p, on 2 or more valves 3p per valve 
extra. Any parcel insured against damage in transit 3p 
extra. Ocoee address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON, N.I6 

SINCLAIR SUPER IC -12 
Integrated circuit amplifier and pre -amplifier 
with 6W ems output. Frequency response 
5Hz -100 kHz A 1 dB. Harmonic distortion less 
than 1% and typically 0.1 %. Supply voltage 
6 -28 V (PZ5 and PZ6 power units Ideal -see 
below for our low prices). Supplied complete 
with Instructions and free printed circuit 
board. 

ONLY £2 45 

SINCLAIR PROJECT 605 
The easy new way to buy and build project 60. 
Comes in one handy pack containing PZ5; two 
Z30 amplifiers, Stereo 60 and the new master - 
link module, which has all the Input sockets and 
output components needed. Special cut to 
length leads make all soldering unnecessary. 

ONLY £2095 Post 30p. 

TRANSISTOR SENSATION 
Thanks to bulk buying we have been able to 
smash the price of our well known surplus 
PNP Silicon transistors from the 25300 series. 
These are untested and unmarked but we 
guarantee that at least SO% are good useable 
transistors. 100 for 55p, 200 for £1.00, 1000 for 
£3 60. 

S-DECS AND T -DECS 
S -DeCs £1.25. T -DeCs £2.50. to -DeC A £310. 
Carriers with sockets to mount 14 and 16 pin 
in line ICs on T -DeC and ti -DeC A £1.25. 

PROJECT 60 MODULES 
All at incredible, low prices 
Completion Kit (See below) .. .. £2.40 
Project 60 FM tuner .. .. .. £19.50 
Active filter unit . .. £4.50 
PZ5 Power unit, 30V unstabilized .. £3.80 
PZ6 Power unit, 35V stabilized .. £6.40 
PZ8 Power unit, 45V stabilized .. £6.40 
Transformer for PZ8 . £2.45 
Z30 Amplifier, 15W rms into 8 Ohms .. £3.60 
Z50 Amplifier, 30W rms Into 8 Ohms .. £4.35 
Stereo 60 Preamp /Control unit .. .. £8.35 
016 Loudspeaker .. .. .. .. £7.40 

PROJECT 63 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 £2.80. 
Unilex booklet £0.22. 

SINCLAIR 3000 L31.45 Post 30p. 

SWANLEY ELECTRONICS 
32 Goldsel Road, Swanley, 

Kent 
Mall order only. Postage 37p on Project 60 
orders, 10p on others. 

BETTER GET 'SET' 
BEST OFFER YET ! 

FAMOUS BC.22I 
FREQUENCY METER 
125 KHz -20 MHz. Complete 
with valves, crystal and charts. 
ONLY 51860. Carr. £1.50 
Less charts 66, carriage £1.5. Less 
charts & crystal £5, carriage £150. 

CRYSTAL CALIBRATOR 
No. IO Crystal controlled hetero- 

dyne wave -meter covering 500K Hz -10 MHz (Harmonics 
up o 30 MHz). Power required 300V. D.C. 15mA. 12V. 
0 3A D.C. Test equipment for 62TM /RC. ONLY 6426. 
P. & p. 50p. 
FEW ONLY -No. 82 TM /RC 15-30 MHz £17.60. 
Cart. £2. 

R.209 ME II COMMUNICATION 
RECEIVERS. 11 valve. Covers 1 -20 
Mc /a. 4 bande. AM /FM. CW. BFO. 
12V DC. Internal Power Supply. 
As New. Tested. 21850. Carr. £150. 

MARCONI 80IA SIGNAL GENERATOR 
10 -310 MHz. In original transit case. £45. Carr. £250. 

AERIAL MAST 
EQUIPMENT 
20' TELESCOPIC MASTS 
£375. Carr. £1. 
5' 2' Extension Sections to 
fit bottoni of above mast to 
increase height. £1.25 each 
(any number supplied). 
85' MAST (7 -3' 2' inter- 
locking sections) with base 
plate and 12 nylon guys with 
semi -auto tensioner. 
£22 00. Carr. £250. 
70' MAST. Ditto.16 guys, block 
and tackle. £45. Carr. £2.75. 

AERIAL RODS aft. Screw -In V dia. sections. Brand 
New. green finish. Suitable for many other uses. 10 for 12. 
Carr. 50p. 25 for 65. Cur. Paid. 
R.F. ANTENNA TUNER (A.T.U.) 

Cylinder design 10' x 44'. Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
increased signal strength. A must 
for serious operators for RC or 
TM. Full instructions. 
ONLY £1.75. P. Sr p. 25p. 

R.F. ANTENNA TUNER (A.T.U.) OPEN 
TYPE Mount. on ceramic former and feet. "Roller 

Coaster" design 16 G silver or 
silver plated wheel traversing 
on wire on ceramic former. Will 
handle considerable R.F. 
In original packing. As used 
with No. 53 Transmitter. 
ONLY 62.60. P. & P. 50p. 

No. 19 SET TRANSMITTER 
RECEIVER Rebuilt. Complete station 
with PSU, Cables, Mic, Aerial, etc. 
12250. Carr. £3. 

No. 19 SET 500uA METERS 
Scaled 0-600 and 0 -15V. Brand new, 
boxed £1.25 Poet Paid. (Quantity 
prices on request.) 

8.F. AMPLIFIER. To Increase 
output of No. 19 Bet. 

'-7 
j, ONLY 1376. Carr. £1ß5. 

1 Instruction Book for RF Amp. 
-G- -W 873p Poet Paid. 

o. 19 SPARES 
IN STOCK 
Complete instruction book 
with circuits for No. 19 
Equipment. 871p Poet Paid. 

HEAVY DUTY 
BATTERIES 
New in metal cases with 
carrying handles. 
6V. 100/125AH. 15'x 11x7' 66.25. en . £1.26. 
6V. 17051. 154'x 13' x 7' 6866. Carr. £1.25. 

LIQUID PRISMATIC 
COMPASSES 
2' diameter 1760, p. & p. 25p 

FAMOUS TELE 'F' 
FIELD TELEP H O N ES 
Suitable for Fume, Building 
Sites etc. Communication up 
to 5 miles or more. Rugged 
construction, will last a lifetime. 
ONLY £8.65 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 26p Post Paid. (Refundable 
against purchases over £3.) 
C.W.O. Carriage charges apply to Mainland only. 
Minimum Export Order 250. 

Surplus Electronicjrading 
DRIVERS END LANE, CODICOTE, 

HITCHIN, HERTS, SG4 8TP 
Hours of business: 8-5 Mon. -Fri., 8-12 Sat. 

Telephone : Codicote 242 for appointment 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 8 #p per word (minimum 12 words), box number 7 4-p 

extra. Semi -displayed setting £6 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 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitterlreceiver 
kit does not use 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 L5.10 NOW 

TO 'BOFFIN PROJECTS' 
DEPT. KW2010 
4 CUNCLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

i 

JOHN SAYS... 
RING MODULATOR by Dewtron is 
professional, transformerless, 5- transistor, 
has adjustable FI/F2 rejection. Module 17. 
Unit £8.90, WAA -WAA Pedal kit of all 
parts. incl. all mechanics & insu. Only 
£2.95. AUTO RHYTHM from Dewtron 
modules. Simple unit for waltz, foxtrot 
etc. costs under120 in modules. SYNTHE- 
SISER MODULES and other miracles. 
Send 15p for ilium. list. 
D.E.W. Ltd., 154 Ringwood Road. 
Ferndown, Dorset, i 

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 
37í2p 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. 

DO- IT- YOURSELF . ... we stock a large range 

of audio and electronic components at very com- 

petitive prices, e.g.: chassis speakers, crone -over 

networks, hi-fl speaker kite (Wharfedale & Peerless). 

BAF sound absorbent, speaker grille fabrics, 

inductors, resistors, electrolytics (reversible and 

polarised), transistors, etc. Send for FREE list 

(2 x 3p stamps for fabric samples). Mail order 

ONLY. No callers please. 

UDIOSCAN Dept. PW1.78 

-TOP TRANSISTORS 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for identification and guaranteed 
to be within their correct specification or 
money refunded. All at 1p. each or 

Any 25 transistors for only £1.10 
ACY22 BFYSI OC72 2N3702 
BC108 BFY52 OC202 2N3703 
BC109 BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
8C169 0071 2N2926 2N3708 

Money back guarantee, P. & P. IOp. 

J. M. KING (S) 
17 Buckridse, Portpool Lane, London, E.C.I 

MARKEM ELECTRONIC AIDS 
SIGNAL INJECTORS 1K /c output can be heard 
well above 40 M /Hz. E230 each. 

SIGNAL TRACERS complete with earpiece: R. E 
and A.F. input at the flick of a switch. £3.11 
each. fully tested. 
Both units use P.P.3. battery (not supplied) 
Post free In U.K. C.W.O. only. 
KEMWORTHY TOOLS LIMITED 
LYON ROAD, 
MERTON. SWI92RT 

THE NEW 

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric organ? Constructional data available 
-full en cults. drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 
stops- -uses 41 valves. With its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street. 
Darlington, Durham. Send 2_p stamp. 

CHATTERBOX RECORDING CLUB 
offers tape recorder owners an opportunity to 
make friends via the hobby of TAPESPOND- 
ING. Our annual subscription works out to 
only around 1p per week. Members receive 
magazines. a directory and facilities to ex- 
change tapes. including cassettes. with fellow 
members. Special "section" activities avail- 
able for enthusiasts of Amateur Radio. 
Stereo, Photography. etc. Full details from: 

C.R.C., 6 The Maypole. Thaxted, Essex. 
CM6 2QZ. 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. 70p +10p P &P. 
CROWBOROUGH ELECTRONIC S 
(P.W.), Eridge Road, Crowborough, 
Sussex. 

SYNTHESISER 

MODULES 
Send SAE for details of voltage - 
controlled modules for synthe- 
siser construction to D.E.W. 
Ltd., 254 Ringwood Road, Fern - 
down, Dorset. 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal 
for C , Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain. 
With ON /OFF Switch and 12v Socket to 
Run other Lights or 12V Equipment. 

Unbeatable at ne30 
post (paid 

or in kit form L2a90 

SALOP ELECTRONICS Callers welcome 
23 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for Iisrs 

WANTED. Defiant Radio Circuit Model 
MSH942. Reward £3 or Loan. Fern - 
down 6565. 

124 PRACTICAL RADIO, 1953 to 1964. 
Some complete. £10 o.n.o. Ferndown 
6565. 

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. 

. a . LOTS OF 
suppliers forget to tell you that their 
metal locators won't function until you've 
first got a transistor radio wit-. which to 
beat the locators signal. The BOFFIN 
TREASURE PROBE, however, comes 
to your doorstep with PRINTED - 
CIRCUIT BOARD, all ELECTRONIC 
COMPONENTS, a ready -drilled box to 
put it in plus search -coil and earphone. 
Think of the fun you'll have BEACH- 
COMBING with the sensitive TREAS- 
URE- PROBE, and the exp,ctancy of 
hearing its LOUD 'BEEP' tell you 
"YOU'RE ON TO SOMETHING ". GET 
YOUR TREASURE -PROBE, SEND £9.95 
NOW ! 

BOFFIN PROJECTS 
4, CUNLIFFE RD. 
STONELEIGH EWELL 
SURREY 

Designed by GERRY BROWN L JOHN 
SALMON and presented on TV 

IRISH READERS: We are manufac- 
turers and stockists of sound equip- 
ment and suppliers of electronic com- 
ponents, also Mail Order is our 
speciality; 

smor ark lyWaterford1eEirenics, 
20 

851 



Service Sheets 

- Service Sheets and Manuals 
COVERING RADIOS, TELEVISIONS, TAPE RECORDER., RECORD PLAYER., ETC. FROM 1933 UP -TO -DATE 
FROM 400. EACH - 1911 SERVICE SHEET INDEX LIST 200. - S.A.E. WITH ENQUIRIES PLEASE 

NEW BOOKS a PUBLICATIONS Mee + Post 
BEGINNER'S GUIDE TO RADIO by Gordon J. King. 7th Edition. 204 pages . . . . . . . CI.00 10p 
BEGINNER'S GUIDE TO TELEVISION by Gordon J. King. 208 pages £1.00 IOp 
RADIO VALVE AND TRANSISTOR DATA by A.M. Ball. 9th Edition. 232 pages £0.75 lSp 
UNDERSTANDING THE SEMICONDUCTOR by C.N.G. Matthews. 128 I.W. CI 00 10p 
UNDERSTANDING TELEVISION by J.R. Davies. 512 pages . . - - - - . . . £1.88 20p 
THE PRACTICAL AERIAL HANDBOOK by Gordon J. King. 232 pages £2.70 15p 
COLOUR TELEVISION PICTURE FAULTS by K.J. Bohlman. AM.Inst.E. Illustrated In Colour. - £2.50 ISp 
T.V. FAULT FINDING BOOK by Data Publications Ltd. 405/625 Edition. 124 pages. . . - - £0.50 7p 
1971 -1972 NULLARD DATA BOOK. Dota on Valves & Semicond,ctors CO 30 
1970 -1971 NULLARD DATA BOOK. Dato on Valves 6 Semiconductors £0.20 5p 
TRANSISTOR EQUIVALENTS 6 SUBSTITUTES HANDBOOK by B.B. Baboni £0.40 
RESISTOR COLOUR CODE INDICATOR DISC . . - £0.10 3p 

Send S -A.E. for 'FREE' List of Practical and Technical Books on Radio 6 Television now available tor- 

BELL'S TELEVISION SERVICES 
Albert Place, Harrogate, Yorkshire. Telephone 0423 -86844 

TRADER SERVICE SHEETS 
40p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

29 CHURCH ROAD, 
TUNBRIDGE WELLS, KENT 

Make Model Radio! TV 

1971 List now 
available at 10p 
plus postage 

From 

If list is required 
indicate with X 

Address 

enclose remittance of.. 

(and a stamped addressed envelope) 
s.a.e. with enquiries please 

MAIL ORDER ONLY 

Aerials 

Direct from the 
Manufacturers 

U.H.E AERIALS 

AAI /L 
1OElement 

¡1825 s 

14 Element 18 Element WORM 

£1.50 £1.75 I 
Ready assembled add np 
allow JI ' 

h 
un 

g d p acM,g 
PINr va wnan rnanneh or .ouu 

APEX AERIALS (P.W.) 
ALBAN WORKS, MARY ST, JOHNSTONE, RENO REWSHIRE 
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SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 10p. S.A.E. enquiries. 
TELRAY, Il Maudland Bank, Preston. 

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. 

Educational 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for 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, 
STEWARTS RD., LONDON, SW8 4W 

"ACCREDITED BY THE CACC" 

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 832. 

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. i 

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. 

RADIO 
OPERATORS 
DO YOU HOLD PMG II 
OR PMG I OR NEW 
GENERAL CERTIFI- 
CATE OR HAD TWO 
YEARS' RADIO OPER- 
ATING EXPERIENCE ? 

Looking for a secure job with good 
pay and conditions? 
Then apply for a post with the 
Composite Signals Organisation. 
These are Civil Service posts, with 
opportunities for service abroad, 
and cf becoming established, i.e., 
non -contributory pension scheme. 
Specialist Training Courses (free 
accommodation) starting 
September, 1972 and January, 1973. 
If you are British born and resident 
in the United Kingdom, under 35 
years of age (40 for exceptionally 
well qualified candidates), write 
NOW for full details and an 
application form from: -- 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Recruitment Officer, 
OaGL52 kley, 

SAI. 
Priors Road, Cheltenham, Glos. 

(Telephone: Cheltenham 21491, Ext. 2270) 

For Sale 

MORSE MADE I I 
EASY 

FACT NOT FICTION It 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 se easy se 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring B -T.D. 01 -880 2898 
or send 4p ,tamp for explanatory booklet to: 
asEso (Box 19), 95 GREEN LANE, PURLEY, SURREY 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

SALE. Communications receiver prac- 
tically new Lafayette HA600 LW MW 
SW to 30 Mcs. Buyer collects. What 
offers? Taylor 60 Headley Park 
Avenue, Bristol BS13 7NP. 

WORLD RADIO TV HANDBOOK 1972, 
post free £2.25. World Radio Bulletin, 
fortnightly, £2.60 posted by publishers. 
S.A.E. for sample. Ordered together 
£4.50. McGarva (GM3YYY), Chambers 
Street Union, Edinburgh 1. 



Receivers and Components 

NEW GUARANTEED DEVICES 
ORDER WITH CONFIDENCE 

MICROCIRCUITS: 
SN76013 (like IC12) £1.50 709 36p 741 369 
PA230 90p PÁ234 86p PA237 £ 1.55 

SL402A £ 1.75 SL702C 400 
TTL Gates 15p Flipflops 370 

TRANSISTORS: 
2N3055 54p BC107B Op BC108C 9p 
BC109C 91) BCY70 16p BFX86 15o 
ME0402 21p ME0411 20p ME0412 209 
ME0413 15p ME1002 lip ME4101 110 
ME4102 12p ME6101 15p ME6102 190 
ME8001 17p MP8111 35p MP8112 459 
I AMP RECTIFIERS: 
50V 3p 100V 4p 200V 5p 400V 69 
Bridges: 50V 30p: 100V 31p, 400V 335. 
3 AMP RECTIFIERS: 

400V 12p 200V 10p 
Printed Circuit Resist Pen Bop 

Discounts begin at 10 off. 

JEF ELECTRONICS (P.W.1) 
York House, 12 York Drive, Grappenhall. 
Warrington. Mail Order Only. C.W.O. 

P. &P. 7p per order. Overseas 659. 
Money back if not satisfied. 

List free on application. 

NEW X8113/OG71 3p, XC181 /OC81M 
312P, 5K11 PC Pots 3p. Post 3p any 
number. S.a.e. lists. 1 Newton Street, 
Ulverston, Lancs. 

LOW PRICED 
SEMI CONDUCTORS 

ALL OUR STOCKS ARE BRAND NEW, NO 
REJECTS, NO SECONDS. ALL GUARAN- 
TEED. P. & P. 5p 
TRANSISTORS 
AC 187K l 950 ON 3055 55p 
AC 188K J AD 142 50p 
Matched Pair BC 107 Sp 
AC 141K .. 20p BC 108 .. Sp AC 102K .. 60p 

BC 109 .. Sp AL 102 .. 60µ 
AU 103 .. 900 BC 142 .. 85D 
AL 102 .. 60p BC 143 .. 859 
AU 103 .. 90p 2N 3886 .. 1.85p 
AD 2621 509 BFY 51 .. lOp 

Matched Pairs 
18 BFY 52 .. 10p Ma 

DIODES & RECTIFIERS IN 4001 .. 7p 
400m.W ZENER DIODE IN 4004 .. 9p 
6.8v, 7.5v, 8.2v, 9-1v 12p IN 4148 .. 8p 
SEND FOR FREE PRICE LIST. INCLUDES 
HUNDREDS OI, TRANSISTORS, CAP'S, 
T.T.L'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 A.S. 2 -30V encapsulated variable 
power supply regulator module. Needs 
external 5K. pot and resistors, etc. 
Size 114 in X Pa in X 5g 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. 

TV's TV's TV's 
SPECIAL OFFER - LIMITED 

PERIOD ONLY 
19 Slim Thorn 800 TV's 13 channel. 

Good working order. Polished cabinets. 
Only 660 PLUS £1.50 Carr. 

EX- RENTAL TV's (UNTESTED) 
Complete with 13 channel tuners. Good cabinets. 

Carriage £1.50 extra. 
1r Semi Slim (90° Tube) .. .. 6250 
17'/21' Slim (110° Tube) .. .. £4.50 
19' Slimline .. .. .. .. 58.50 
23' SBmline .. .. .. .. 66-60 
19' BBC2 Sete .. .. .. .. 614.50 

PERFECT SPEAKERS EX T.V. 
Pm S oben (minimum order two) 5 In. round, 8 in. by 
! in. rectangular -125p each. Add 75p per speaker p. & p. 

VALVES EX EQUIPMENT 
PL36 2240 
PL81 1750 
PY81 15p 
PY800 15p 
PY82 lip 
PY33 Slip 
U191 1751, 
6E23 17íD 
30PLI 2150 
30P12 lop 
SOPS 10p 

EB91 6p 30L15 18íp 
EBF89 181p 30P4 181p 
ECC82 1851) PC97 17íp 
EC180 lip PCF86 17Áp 
EF80 12Op PC84 lip 
EF85 125p PCF80 lip 
EFIS3 125p P0089 1259 
EF184 12iµ PCL85 625p 
EY88 175p PCL82 175, 
3OPL13 lop PCL86 176p 
ß30L7. 125, PCL83 MP 

Add 2Áp per valve p. a p., orders o er Al p. & p. free 

UHF TUNERS 
For Ferguson 850 900 chassie. Adaptable for most UHF 
Chassis 6260, p. & p. SOp. 

SLOT METERS - SPECIAL 
OFFER 

Smiths Mk. 11 6d. Convertible to 5p. (Smiths Kit coats 
85p each £1 each ins. p. AT pkg. or 10 for £5 Inc. p. & peg. 

Please write with SAE for quotations on any spares. 

TRADE DISPOSALS 
(Dept. PW /TS) 

Thornbory Roundabout Leeds Rd., Bradford. 
Telephone 685670 - ("0 FOR TRANSISTOR 

CIRCUITS 

NEW Fibreglass Range L Type 18 
le 

pMbpoyvvaide 
28 34P 

43p.Twn +two 485 5 21 
Five 58 62pThree+tivee 68S 72p 

f rom t/ r11P ELECTRONICS 
Dept NB /W, PQ Box I I,St Albans,Herta. 

SRBP 
RANGE 

(Type to -15p 2AS-28p 4AS -44p 6AS -601 
2A -28p 3A -36p 5A -52p 10AS -901 

SL403D I,C.cl -99 Add 9p post &packing 

BRAND NEW COMPONENTS by 
return. Electrolytes 15 or 25V 1, 2, 5, 
10 mfds. -3.5p; 25, 50-4p; 100óp. Mylar 
Film 100V 001, 002, 005 01 02 -2p; 
04, '05 -2.5p; 068, l-3p. Mullard 
miniature Carbon Film resistors E.12 
series 13 W 1f2-10M0 8 for 5p.. Insured 
postage 8p. The C.R. Supply Co., 127, 
Chesterfield Rd., Sheffield S8. 

TTiIL T 

electronics 
supply ..,t, ,.. r.... .p,.n.,,,i,rd vo,da 

LOW NOISE HI -STABS 
i watt 5% all E24 values 3 for Sp pins p. a p. 8p. 
for up to 50 resistors + 1p for each additional 50. 

INTEGRATED CIRCUITS 
PA234 85p MPC4000P 52p MA709C 46p 
PA237 £165 MFC4010P 75p µA710 46p 
PANS 6180 TAA700 £2 MA741C 70p 

TRANSISTORS & DIODES 
AC126/7 17p BC109 lop 2N3708/9/ 
AC128 17p 5.17147 15p 10,11 12µ 
AC187/88 SOp BC148 lop 2N3055 55p 
AD161 1 68p BC149 15v 2N2020 G 16p 
AD182 pair 2N3702/3 lop 2N1893 28p .1 

BC107 lop 2 /43704 17p 0A81 /90/91 7p 
BC108 llp 2N3705/8/7 15 BZY88 15 

F.M. STEREO I.F. STRIP 6850 + p. a p. 25p 
F.M. FRONT END 6500 + P. a p. 850 
F.M. STEREO DECODER 5525 + p. 5 p. 25p 

100µF 18e. 4p each. 
Mollard 0431 series capacitors : 

500µF 40v 28p 2000µF 25v 42p 4000µF 25v 63p 
1250µF 25v 42p 2500µF 40e 63p 40000' 40v 77p 
125014F 40v 42p 2500µF 84v 77p also 
0426 (6p), C437, 0280. C333. S.MICA a polystyrene. 

CARBON TRACK POTS, Single gang Log or Lin lop 
Dual gang Log or Lin 40p, Mains Sw lop extra. 
SKELETON PRESETS. Vert. or Rorie. 0lw 69. 

0.25w 70. 
MAINS TRANSFORMER. Sec. 250v 25mA + 5.3v 

1.2.4 1190. 
p. A p. on all orders other than resistors 6p. 

56. FORTIS OREEN ROAD, LONDON, NIO SRN 
197E CATALOGUE 10p post tree 

)\ \ 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 faults etc. It will 
work Into 80,0001 loop. 
USED ST 

HI -FI ENTHUSIASTS 
DO- IT- YOURSELF MEN 
TELEPHONE ENGINEERS 
ELECTRICIANS 
TESTERS 
MOTORISTS 

How many times have you found 
yourself in a situation unable to 
check a simple thing like a fuse 
for example. 
PRICE ES75 including postage and 
battery. Send P.O. or // cheque. 

HIGHAMS ELECTRONIC COMMUNI- 
CATIONS LTD., Dept. PWI, 5940 Red - 
church Street, London E.7:. 

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 

Di8CC8OUfldi22 Balls Pond Rd, London N.1 Tel: 01 -254 5779 

853 



Receivers and Components 

LOOK AT THESE PRICES! 
ALL DEVICES BRAND NEW FULLY TESTED AND GUARANTEED 

Integrated Circuits TTL LOGIC Dual in line 
7400, 01, 02, 04, 05, 10, 20, 30, 40, 50, 51, 53, 54, 60 ALL I5p ea. 
7441, 42, 80, 83, 90, 92, 93, 94, 95, ALL 67p ea. 
7481, 82, 91, 118, 145, 151, ALL 95p ea. 7470, 72, 30p ea. 75, 76, 45p ea. 
7473, 74, 40p ea. 86, 121, 50p ea. 7447, 90p ea. 
Silicon Rectifiers 
P.I.V. 50v 100v 200v 
IA 4p 4.5p 5p 
IA 4.5p 4.5p 5p 
3A 13p I5p 19p 
Integrated Circuits Linear. D.I.L. or TO -S 

709, 40p 

400v 
5p 
6p 
21p 

600v 
8p 
9p 
23p 

741, 60p 

800v 
10p 
I2p 

25p 

Discounts 10% Orders over L2 IS% over E5. Post 8, Pack. Sp 

Mail Order Only 

D COMPONENTS 
14B, SUSSEX ROAD, HARROW, MIDDLESEX 

I000v 
13p 
14p 
28p 

EX COMPUTER PRINTED CIRCUIT PANELS 
in X 41e packed with semi- conductors and top 

quality reeis&ors, capacitors, diodes, etc. Our 
price 10 boards SOp, P. & P. 7p. With a guaran- 
teed minimum of 35 transistors. Data on 
transistors included. 

SPECIAL BARGAIN PACK. 25 boards for 21, 
P. & P. I8p. With a guaranteed minimum of 86 
transistors. Data on transistors Included. 

PANELS with 2 power transistors similar to 
0C28 on each board -components 2 boards (4 x 
0C28) 50p, P. & P. lip. 

9 OAS, 3 0A10, 3 Pot Cores, 28 Resistors, 14 
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 876, 
All long leaded on panels 13in X 4iu. 4 for £1, 
P. & P. 25p. 

7090 OPERATIONAL AMPLIFIER 
705 8 lead I.C. 1 off 60p ; 50 off gyp ; Inn ..ti 201, 

250 MIXED RESISTORS 62p 
I& i watt. 

150 MIXED HI STABS 62p 
5, i & 1 watt 5% & better 

QUARTZ HALOGEN BULBS 
With long leads. 12V 55W for ear spot liglii., 
projectors, etc. 60p each. P. & P. 5p. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 
96p each, P. & P. 30p. 
£1.75 for 2, P. & P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts 25V to 
50V. 2.5kO coil. 8 for 60p. P. & P. 5P. 

KEYTRONICS mail order only 

44 EARLS COURT ROAD, 

LONDON W.8 01 -478 8499 

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. 

Wanted 

WE BUY New Valves and Transistors. 
State price: A.D.A. MANUFACTURING 
co., 116 Alfreton Road, Nottingham. 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington Street, Bradford 8, 

Yorkshire. 

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, 

HIGHEST POSSIBLE cash prices for 
Akai, B. & O., Brenell, Ferrograph, 
Revox, Sanyo, Sony, Tandberg, Uher, 
Vortexion, etc. 9.30 -5.00, 01 -242 7401. 

Wanted 

WANTED: Complete volumes of 
back issues of Practical Wireless, 
Practical Electronics, (Practical) 
Television, Radio Constructor and 
Wireless World from 1960 onwards. 
Must be in good condition. E. G. 
Paul & Co. Ltd., 43 Thistle Street, 
Edinburgh 2, 031 -226 3407. 

WANTED: MURPHY CAS RECEIVER 
AP 100335 WITH P.U. 100336 AND 
CONNECTING LEADS. ANY CONDI- 
TION. WILL COLLECT. TEL. 01445 
5961 ANY TIME. 

WANTED DESPERATELY. Manual for 
Simon SP5 Tape Recorder. Buy or loan 
on deposit. P. C. Hill, 42 Church Road, 
Bishopsworth, Bristol 3. 

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. 

Metal Work 

METAL WORK: All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 

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 diagraçns 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) 

Newest, neatest 
system ever de- 

sed for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units,. ,n- 

,vk cal 
and 

DISCDUNT 
vertical 

horizontal corn- 
in 

ent Trans' 

PRICES 
Teresa plastic 

Trans- 

drawers have label 
slots f removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5'x21 x2 }') LI.35 Dozen DOUBLE UNITS L2.25 Dozen 
TREBLE (3D) 0.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) 0.65 for8 extra large size (6D1) 0.30 for 8. 
PLUS QUANTITY DISCOUNTS! Order £5and over Deduct 5% in the L. Order 410 and over Deduct 7+% in the Order C20 and over Deduct 10% in the L. Pack. Post. Carr., Add 35p to all arders under 0. Orders over L5 P /P /C free. IDeptPW12.124 CRICKLEWOOD 

BROADWAY, LONDON N.W.2 VOMIT 
854 

II you have difficulty in obtaining 

PRACTICAL WIRELESS 
Please place a regular order with 
your newsagent or send 1 year's 
subscription (£2 65) to Subscription 
Department, Practical Wireless, Tower 
House, Southampton St., London, W.C.2. 
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Selecting new equipment. 
Finding out who makes it. 
Getting value for money. 

Picking up information on the audio scene 

Sometimes every hi-fi 
enthusiast 
could do with 
a bit of help. 
What you need is the Hi -Fi Year Book, 
1972. 22 sections; specifications and 
prices of over 2200 products; direc- 
tories of retailers, distributors and 
manufacturers; a guide to brand names; 
articles on a comprehensive range of 
important audio topics. 

Isn't that the kind of help you'd really like? Fill in the 
coupon and get your copy of the Hi -Fi Year Book, 1972. 

1 

Coupon 

z 1 

INDEX TO ADVERTISERS 
AKG Equipment Ltd. 
Adcola Products Ltd. 
Antex Ltd. ... 
Apex Aerials ... 
Audio Supplies .. 
Audioscan . 

Autotron Co., The 

Baker Reproducers Ltd. 
Bernard, Gerald _. .. 

B.I.E.T. ... ... ... 
Bi -Pak Semiconductors ... 
Bi- Pre -Pak Ltd. ... . 

Boffin Projects 
British National Radio School 
Broadway Electronics ... 
Bull, J., Electrical Ltd. ... 

766 
821 
771 
852 
764 
861 
808 

808 
850 

824. cov. iii 
844, 845 

773 
851 

782, 832 
836 
847 

Circuit & Supplies -.- 
Chatterbox Recording Club ... ... 

Chromasonic Electronics - ... 
Clear Tone Hi -Fi Ltd. ... ... 
Codar Radio Co. ... ... .. ... 
Colomor (Electrics) Ltd. ... 
Comet High Fidelity Discount Ware- 

house ... ... ... 848, 849 
Concord Electronics Ltd. ... ... 779 
Crescent Radio Ltd. ... _. ... 776 

851 
851 
853 
828 
770 
810 

Dabar Electronics Products 
D.E.W. Ltd. ... 
D. J. Components Ltd. ... 
Discosound 
Duke & Co. (London) Ltd. 

Electro Value 
Electro Tech Sales 
Elekon Enterprises 

Felstead Electronics ... ... 

Field Electronics Ltd. 
Francis, J. J. (Wood Green) Ltd. 

828 
851 
854 
853 
776 

823 
810 
846 

832 
796 
772 Oakfield Enterprises 

Gladstone Radio ... ... ... ... 846 
Global Audio Discount Warehouse 778 
Government Communications Head- 

quarters ... ... ... ... 852 

" H.A.C." Shortwave Products 
Hadley, C. 
Haverson Supplies Co. Ltd. 
Henry's Radio Ltd. ... . 

Hi -Fi News & Record Review 
Hi -Fi Year Book . ... 
Highams Electronic . 

Home Radio (Components) Ltd. 

. 764 
... 853 

804 
827, coy. iv 

766 
. 855 

853 
. 835 

International Correspondence Schools... 807, 
843, 852 

Ivoryet ... ... ... ... ... 854 

Jef Electronics ... 
Jermyn Industries 
Johnsons (Radio) Ltd. 

K.V.A. Electronics 
Kensington Supplies 
Kenworthy Tools Ltd. 
Keytronics ... 
King, J. M. ... 

Lasky's Radio Ltd. ... ... 

Lewis Radio ... 
Light Soldering Developments Lcd. 
Linear Products Ltd. ... ... 

M & B Components (Leeds) Ltd. 
Marshall, A., Son ... ... 
Merlin Supply Co. ... .. 
Multitore Solders Lcd. ... .. 

NIP Electronics . 

. 853 
766 

. 854 

... 764 
854 

. 851 
... 854 

851 

774,775 
... 770 

. 828 

... 824 
... 803 

824 
... 776 

. 853 

Padgetts Radio Store 
Partridge Electronics Lcd. 
Paul, E. G. & Co. Ltd. ... 
Peerless Fabrikerne 
Personal Shoppers Plan Ltd. 
Premier Radio ... ... 

843 
800 
854 
770 
832 

... 777 

R.D.I. ... ... ... ... ... 851 

Radio Exchange Co. .. 809 
Radio &TV Components (Acton) Ltd. 780,781 
Readers Radio ... ... ... ... 778 
R.C.S. Products (Radio) Ltd. ... ... 796 
Radio Components Specialists .. 799 
RSC Hi -Fi Centres Ltd. coy. i, 761, 762, 763 
R.S.T. ... ... ... ... .. 836 . 

S.D.C. (Electronics) Sales Ltd. _. 772,843 
Scientific & Technical ... ... _. 808 

Salop Electronics ... . 

Sinclair Radionics Ltd. ... 839, 840, 841, 842 
Shopertunities Ltd. ... 765 
Smith, G. W. & Co. (Radio) Ltd. 767, 768, 769 
Speaker Selection ... ... ... 776 

Stephens Electronics ... ... ... 831 

Stockton & Partners ... ... ... 796 
Surplectronics ... ... ... ... 824 
Surplus Electronic Trading ... ... 850 
Swanley Electronics ... ... ... 850 

Technical Trading... ... 
Thacker, A. H. 
Thornbury Trade Disposals 

Velco Electronics ... 
Vero Electronics Ltd. 

West London Direct Supplies 
Weyrad (Electronics) Ltd. 
Wicks, D. T. & Co. ... 
Wilmslow Audio 

York Electrics 

795 
850 
853 

846 
770 

764 
800 
846 
796 

772 

852 Z & 1 Aero Services Ltd.... ... ... 856 

855 



Head Office and Warehouse 

444 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 in:lude 12 }np in L for postage and handling 
MINIMUM CHARGE 15np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

002 0.38 6.4Q5 0.38 6608 0.80 6X4 0.35 
0A3 0.45 6Á1.46 0.86 6E117 0.80 6X5GT 0.40 
OBI 0.36 BARS 0.45 8E37 0.85 6X8 0.80 
OB3 0.70 6A R6 0.65 6EW8 0.70 8 Y60 0.70 
003 0.38 6AR11 1,25 6E1 0.75 7Y4 0.85 
OD3 0.35 6085 0.45 6F5 0.76 9BWfi 0.80 
IB3GT 0.40 6A870 0.86 6F'60 0.86 1002 0.50 
íL4 0.20 6A T6 0.86 MI 0.40 101)1 0.55 
1R4 0.45 6AU8 0.26 6F13 0.45 101).2 0.50 
IRS 0.40 BAYO 0.80 60'14 0.70 10E1 0.75 
184 0.80 8AW8A 0.80 BF15 0.65 10E9 0.60 
185 0.80 6AX40 TB 6F18 0.50 10E.18 0.50 
1T4 0.80 0.60 6F'23 0.85 í0L1 0.60 
1U4 0.30 6AW8A 0.60 6F24 0.76 IOLl)11 0.85 
1U6 0.80 6BA6 0.86 6F'25 1.00 í0P13 0.80 
1V2 0.50 813E6 0.80 6F26 0.86 í0P14 1.10 
1X20 0.60 BBFS 1.00 60'28 0.86 120115 0.70 
2.43 0.60 O13E6 0.56 6GK6 0.60 12AC6 0.50 
2CW4 0.70 OBHB 0.75 834 0.60 12AD6 0.65 
2021 0.38 61136 0.50 6J50T 0.80 13ÁE8 0.65 
304 0.40 6BK7A 0.60 636 0.20 12AL5 0.50 
3BP1 3.00 ORNO 0.48 6J7 0.45 l2AQ5 0.50 
384 0.35 ORNO 0.46 8K6GT 0.80 1IAT6 0.30 
3V4 0.48 OBQS 0.25 6K7 0.35 12:1.17 0.35 
5R4GY 0.75 613R8 0.70 6E80 0.40 Lario 0.36 
5U411 0.35 61187 1.80 OK23 0.75 12.11'7 0.30 
52'40 0.45 OBWB 0.86 BLBGT 0.45 (lA\5 O. 0 
SY3GT 0.40 611W7 0.80 8L7 0.40 12.317 0.85 
5Z3 0.80 60X6 0.25 BL18 0.45 DIA X7 0. 0 
6240 0.40 61128 0.40 6LD20 0.60 12AY7 0. 5 
630L5 0.80 8C4 0.83 6N7GT 0.45 1284A 0. 0 
6 /184 0.35 6C5GT 0.40 OPI 0.60 121306 0.40 
6AF4A 0.55 6006 0.36 61.28 0.85 128.07 0.40 
8.305 0.22 601)9001.25 6Q7 0.40 120E6 0.40 
6007 0.40 OCG7 0.55 08A7 0.40 1211117 0.45 
BAtlfi 0.50 

61116 0.80 
BCLB 0.66 

6807 0.40 
69E7 0.40 

12ßY7 0.80 
12K5 0. 0 

6ÁJ8 0.30 6CW4 0.86 68L70T0.36 121071.10.40 
6.4K5 0.35 OCY5 0.46 68N 7 GT0.86 12Q7GT0. 0 

6AK6 0.80 6(2Y7 0 70 68Q7 0.40 108R7 0. 0 

6.4(3 0.43 
BAL5 0.20 

61)3 0.60 
ß1)C6 0.50 
ß0K6 0.70 

68R7 0.40 
6T8 0.86 
el14GT 0.65 

2001 0. 0 
20Lí I. 0 
20Pí 0. 0 

CAMS 0.96 60(460 0.70 81'3A 0.40 20P4 1.10 
6A5í6 0.33 61)04 0.75 6c6GT 0.40 201'5 1.20 

TRANSISTORS 
^-76898 0.17 AC197 0.20 111/123 0.80 
176697 0.17 AC128 0.15 110131 0.85 
276698 0.30 AC13'2 0.35 ßD132 0.85 
276705 0.70 AC153 0.20 130133 0.80 
'2N700 0.10 AC154 0.16 BD135 0.80 
2N708 0.15 AC157 0.20 8E115 0.20 
276753 0.25 AC189 0.10 8E167 0.18 
276929 0.22 AC178 0.25 8E173 0.20 
2N930 0.25 AC187 0.80 8E179 0.30 
2N987 0.80 AC188 0.80 BF180 0.35 
2761131 0.25 ACY17 0.275 8E181 0.25 
2761132 0.25 ACY18 0.20 8E184 0.25 
2N1184 1.26 ACYl9 0.26 8E185 0.20 
2N1301 0.40 ACY'20 0.20 BF194 0.15 
2761302 0.75 ACY2I 0.20 8E195 0.15 
2761304 0.25 ACY22 0.15 8E196 0.20 
2761305 0.26 AD140 0.60 13E197 0.20 
2761306 0.25 A 0149 0.60 8E200 0.35 
2761307 0.80 AD161 0.85 BFW87 0.25 
2761808 0.26 A 0162 0.35 BFW88 0.23 
2X1309 0.30 ADZI1 1.26 BFW89 0.20 
2761613 0.82 ADZ12 1.25 BFW91 0.20 
2761711 0.25 AFI14 0.20 BFX88 0.25 
276I756 0.76 AF115 0.20 BFY17 0.90 
2762147 0.76 AF118 0.20 BFYI9 0.60 
2762180 0.85 A F117 0.20 BFY50 0.25 
2762217 0.80 AP118 0.46 BFY51 0.20 
2762218 0.30 AF125 0.25 BFY52 0.25 
2762219 0.36 A F127 0.20 OBY26 0.20 
251'2369A 0.20 AF180 0.86 BBY27 0.20 
2N2477 0.86 AF181 0.36 B8Y28 0.20 
2N2646 0.80 AF'186 0.40 B8Y05 0.20 
2N2905 0.85 AF'239 0.40 BBY95A 0.15 
2762923 0.16 AFZlI 0.46 0016 0.50 
2762924 0.15 ABY'26 0.25 0022 0.50 
252926 0.125 A8Y'27 0.30 0023 0.80 
21,13053 0.25 ABY28 0.25 0024 0.60 
2N3034 0.60 A8Y29 0.30 0025 0.35 
2763055 0.75 ABY54 0.26 0026 0.25 
2763133 0.80 A8Z15 0.70 0028 0.80 
2763134 0.80 ABZ18 0.70 0029 0.60 
2763391 0.20 A8Z17 0.75 0030 0.75 
2513392 0.15 ASZl8 0.75 0035 0.50 
2N3393 0.16 ASZ20 0.25 0036 0.80 
23394 0.15 A8Z21 0.40 0042 0.20 
2N3395 0.20 BC107 0.126 0(:44 0.20 
2N3402 0.15 BC108 0.125 0045 0.15 
2N3403 0.15 BC109 0.125 OC70 0.10 
2613404 0.86 130113 0.25 0071 0.12 
2:3414 0.20 BC118 0.80 0072 0.25 
2513415 0.15 BC134 0.80 0073 
2N3416 0.25 130147 0.175 0.20 
2513417 0.25 130148 0.15 0076 0.20 
2N370'2 0.12 BC149 0.15 0078 0.25 
2N3703 0.12 BC152 0.15 OC78D 0.20 
2E3704 0.17 BC758 0.16 0081 0.25 
2N3707 0.16 130175 0.20 OC81D 0.15 
2N3709 0.12 BC186 0.25 0083 0.20 
2N3710 0.12 BCY30 0.26 00139 0.30 
2N3819 0.85 BCY31 0.40 00140 0.35 
2763906 0.20 BCY33 0.25 00141 0.00 
28702 0.60 BCY34 0.30 OC170 0.25 
28746 0.26 BCY72 0.20 OC171 0.25 
AC113 0.15 BCZIO 0.30 00200 0.30 
A('125 0.30 B('Z I I 0.40 00202 0.65 
Al'126 0.20 i)0121 0.86 0C203 0.40 

Retail Shop 

85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
25C3 0.50 
25L80T 0.60 
25Z40 0.80 
25Z6GT 0.85 
3005 0.50 
300E3 0.40 
3001 0.80 
30015 0.80 
30(217 0.90 
301018 0.80 
30F5 0.86 
30F LI 0.75 
30E1.12 1.20 
30E1.14 0.85 
30L1 0.40 
30L15 0.85 
30L17 0.80 
30P12 0.80 
30P19 0.86 
30PL1 0.76 
30PL13 0.98 
30PLI4 0.90 
3503 0.65 
3505 0.75 
35B3 0.65 
3505 0.50 
3505 0.76 
35L60T0.60 
35W4 0.35 
35Z3 0.70 
35240 0.85 
35250T 0,60 

50.35 0.76 
50113 0.60 
60(25 0.50 
60CDBG1.20 
5oL6GT0.56 
85A2 0,60 
90AG 2.40 
90AY 2.60 
9001 0.85 
90CY 2.40 
807 0.60 
813 3.75 
866A 0.75 
5642 0.70 
6080 1.80 
6146 1.60 
8360 1.25 
6939 2.25 
7199 0.80 
7360 2.00 
7586 1.25 
7895 1.25 
9002 0.40 
9003 0.50 
AZl 0.65 
AZ3l 0.55 
COLI 0.90 
CBL31 1.00 
CY31 0.35 
DAF96 0.45 
DF96 0.45 
DK40 0.80 

UK92 0.56 
DL96 0.46 
DM180 0.66 
DY86 0.32 
DY87 0.38 
DY802 0.85 
E88CC 0,66 
E180F 1.00 
E810F 8.90 
EABC800.86 
EAF42 0.66 
EBC33 O.bO 
EBC41 0.55 
EBC81 0.80 
EBF80 0.40 
EBF83 0.40 
EBF'89 0.80 
EC53 0.50 
EC86 0.60 
EC88 0.60 
EC90 0.38 
EC91 0.60 
EOM 0.86 
EC93 0.66 
EC8010 2.86 
ECC40 0.66 
ECC81 0.86 
ECC82 0.30 
ECC83 0.80 
F.CC84 0.80 
ECC85 0.40 
ECC88 0.40 

F.CC89 0.50 
ECC91 0.20 
ECCl89 0.85 
ECF80 0.36 
ECF82 0.35 
ECF88 0.86 
ECF8041.65 
ECH42 0.75 
ECH81 0.30 
ECH83 0.45 
ECH84 0.45 
ECL80 0.45 
ECLBI 0.60 
ECL82 0.86 
ECL83 0.70 
ECL84 0.66 
ECL85 0.55 
ECL80 0.40 
ECLL800 

1.85 
0.60 
0.85 
0.70 
0.25 
0.55 
0.35 
0.30 
0.28 
0.33 
0.35 
0.35 
0.85 

EF40 
EF4l 
EF42 
EF80 
F.F83 
EF85 
EFOB 
F.F89 
EF91 
EF92 
EF95 
EF97 

E P98 
11E183 
EF184 
EF800 
EK90 
EL33 
EL34 
F.L36 
EL37 
EL4l 
EL42 
EL81 
EL83 
EL84 
EL85 
EL86 
EL90 
EL95 
EL8'21 
EL822 
ELMO 
EM34 
EM7l 
EM80 
EM81 
EM84 
EM85 
111487 
EN9l 
EY5I 
$Y80 
ÈY81 
EY83 
EY86 
EY87 
EY88 
EZ40 
EZ41 
E280 
EZ81 
GY501 
0230 
GZ31 0 Z3 
G 23 

0.85 
0.80 
0.36 
1.00 
0.80 
1.25 
0.60 
0.50 
1.80 
0.80 
0.65 
0.55 
0.42 
0.25 
0.43 
0.40 
0.38 
0.36 
0.80 
1.80 
0.75 
1.00 
0.80 
0.46 
0.80 
0.86 
1.00 
0.70 
0.88 
0.40 
0.56 
0.40 
0.56 
0.40 
0.48 
0.48 
0.50 
0.50 
0.27 
0.29 
0.80 
0.40 
0.85 
0.48 
0.70 

(:Z34 0.60 
HA BC8O0.45 
HK90 0.40 
KT66 2.05 
KT88 2.00 
N78 1.50 
PABC800.40 
PC86 0.60 
PC88 0.80 
PC97 0.50 
PC900 0.48 
PABC800 40 
PCC84 0.40 
PCC85 0.40 
PCC88 0.56 
PCC89 0.55 
PCC189 0.55 
PCC805 0.85 
PCC806 0.80 
PCF80 0.30 
°CF82 0.35 
PCF84 0.60 
PCF86 0.60 
PCF87 0.90 
PCF801 0.50 
PCF802 0.50 
PCF805 0.80 
PC F806 0.70 
PC F808 0.85 
PCHC000.70 
PCL81 0.50 
PCL82 0.35 
PCL83 0.85 
PCL84 0.46 
PCL85 0.90 
PCL86 0.45 
PCL88 0.90 
PC6800 0.93 
PC1.801 0.75 
PD500 1.80 
PF86 0.86 
PF818 0.86 
PFL200 0.65 
PL33 0.86 
PL36 0.66 

PLO! 0.50 
PL83 0.46 
PL83 0.46 
PL84 0.40 
PL302 0.85 
PL504 0.80 
PL508 0.90 
PL509 1,10 
PL801 0.80 
PL802 095 
PM84 0.60 
PY3l 0.80 
PY33 0.63 
PY80 0.40 
PY81 0.80 
PY82 0.86 
PY83 0.88 
PY88 0.40 
PY500 1.00 
PY800 0.40 
PY801 0.60 
PZ30 0.86 
QQV02-6 

2.25 
QQVO3.10 

1.26 
QQ V03.20A 

6.26 
QQ V 08.40 A 

5.50 
TT21 8.00 
TT22 8.80 
TY2-125 

10.00 
018/20 0.76 
U25 0.80 
U26 0.80 
U31 0.80 
U37 2.10 
U52 0.85 
U76 0.86 
U78 0.35 
1*191 0.75 
11201 0.36 
1'281 0.40 

U28'2 0.40 
U301 0.40 
U403 0.60 
U404 0.60 
U801 0.80 
UABC80 

0.40 
UAF41 0.50 
UAF42 0.65 
UB41 080 
UBC41 0.50 
UBC8I 0.40 
UBF80 0.40 
UBF89 0.85 
UBLI 0.80 
UBL21 0.65 
0091 0.40 
UCC85 0.40 
UCF80 0.65 
OCHS! 0.60 
UCH41 0.70 
UCHeI 0.40 
UCL81 0.60 
L`CL82 0.35 
UCL83 0.80 
UF9 0 60 
UF1l 0 60 
UF4l 0.80 
UF42 0.60 
111,43 0.80 
UF80 0.35 
UFOS 0.40 
UF89 0.40 
UL4l 0.86 
UL84 0.40 
UM84 0.25 
UUe 0.80 
UYIN 0.50 
UY11 1.00 
UY41 0.48 
UY82 0.60 
UY85 0.40 
W729 0.75 
Z759 2.00 
Z80311 1.20 

SYNCHROSCOPE TYPE C1-5 m'" 

3.in tube fit ed with telescopic viewing hood, giving 
bright /Replay In lull daylight. Sensitivity 10mV /mm 
(narrow band to 30mV /mm (wide band). 
Bandwidth IO c /s -10 me /s. Triggered sweep pre-set at 
1.2.5.10.30.100 -300 -1000 -3000 µlet per stroke. Free - 
running time base 20 c/s to 2000kc /s with built -in 
crystal calibrator providing timing marks at .05- .2.1 -5- 
70.100 p. sec. 
Amptitude calibrator directly calibrated in volt.. 
Input attenuator 1 -10 -100. 
Power supplies 127/230v AC. 

PRICE £38.00. Packing and carriage 1.30 

INTEGRATED CIRCUITS 
TAA263 Direct coupled 3 -stage amplifier up to 

600ác. Supply voltage 6.8V output 10mW 
TO72 outline .. 0.75 

TAA293. Medium frequency amplifier up to 600áe. 
Supply voltage 6V. output 10mW TO74 
outline .. .. .. .. .. .. 0.95 

TAA320. MOST stage followed by a bi -polar stage 
Gate-to-source voltage 9.14V. Power dis- 
sipation 200mW. T018 outline 085 

TA A570. Four -stage limiter -amplifier with F.M. 
quadrator detector and remote D.C. volume 
control facility. Nominal supply voltage 
12V. T074 outline 0 95 

TAD100. AM receiver circuit containing all 
active components (except output stage) 
required to build a complete receiver .. £1 95 

PHOTO- 8ffi88IVS DeVICVS 
GAS Light emitting /lode type MV1013 
Photo -translator OCP7I 
Photo -conductive cell ORP18 .. 
Photo -conductive cell ORP60 .. 
Photo -conductive cell ORP61 .. .. 
Photo conductive cell ORP90 .. . . 

Photo -conductive cell ORP91 .. .. 
GAS Photocells 90AG .. .. . . 

9000 .. .. 
Vacuum Photocells 900V .. . . 

90CV .. 

£1.05 
0 90 
Oß0 
0.50 
032 
110 
110 
240 
240 
250 
840 

TWO NEW MULTIMETERS 
FROM RUSSIA 

Type U43í2 
U43I3 

with AC current range. 

Type 1)4312 -Low sensi 
tivity instrument (667 
o.p.v.) 1% accuracy on 

DC and 1-5% on AC. 9 current range. on DC (300µA to 6Â1 
and 8 current rangea on AC (1 SmA to 8A). 9 voltage ranges 
0.3 to 900V AC /DC. Resistance 0.2 to 30k 0. Mirror scale. 

PRICE, complete with leads and steel carrying case 29.75 
Type U4813- 20.000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 DC current ranges 60µA to 1.5A. 6 AC current ranges 
0.6 to 1.50. 9 DC and AC voltage ranges 1.5-500V. Resist- 
ance ranges 0.5- 500k10í. Accuracy 1-5% DC and 2.5% AC. 
Mirror scale. 
PRICE, complete with test leads and steel carrying case 

610.50 

AC /DC MDLTIMETER AND 
TRANSISTOR TESTER 
3 -DC voltage ranges 0.3 -900V 
6 -AC voltage ranges 1.5-730V 
5 -DC current rangea 0.06 -600mA 
4 -AC current rangen 0.3 -300mÁ 
4- resistance rangea 0.5 -500 Kohn:. 
Transistor cut -of! current 60µA max 
Translator DC current gain 10-350 
Sensitivity: 16700 fl /V DC; 
3300 0/V AC 

PRICE 21050 

OUR NEW 1971/1972 CATALOGUE 1B NOW READY 

AND AVAILABLE FREE OF CHARGE. PLEASE 

SEND QUARTO STAMPED AND ADDRESSED 

ENVELOPE FOR THIS VALUABLE SOURCE OF 

REFERENCE LISTING MANY THOUSAND TYPES 

01' 12.11. \1:0. 01.)11113761 0 :'T 01 0, Tr 11í'.0. ETC. 

856 



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? 
Mechanical 
A.M.S.E. (Mesh. 
Inst. of Engineer, 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.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 Electronics 
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 & Acro 
A.M.I.E.. 
MAA LMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
tien. Acro Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.CAV.A. 
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.E. Cie.) 
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 

(Moose from 42 
'O' and 'A' Level 
subjects including: 
Idir'!ish 
Cheamin ri 
General Science 
Geology 
Physics 
:Mathematics 
Technical Drawin 
French 
German 
Russian 
.Spanish 
Biology 
ß.l.B.T'. and its 
associated schools 
have recorded well 
over 10,000 
successes at 'O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guild, 
Certificates. Thousands of 
other exam sneer's ves. 

(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. 

7reet 
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 
I=NoINNoEN EN 

To: B.I.E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 
Please send me book and details of your Courses in 

1 I Name 
BLOCK CAPITALS PLEASE ' 
Address 

1 
OCCUPATION . ___ _......_...._...._.......... _ AGE. 

Accredited by the Council for the Accreditation of Correspondence College 

B.I.E.T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS - ALDERMASTON COURT, BER. HIRE 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetw-ay House, Farringdnn Street, London, E.C.4. Tel: 01 -034 4444. Printed in England by Lades Printers, 
Dunstable, Beds. Bole Agents for Australia and New Zealand- Gordon and Gotch (Ajsia) 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 £2.63. 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shill 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 as part of any publication or advertising, literary or pictorial matter whatsoever. 



HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI -FI COMPONENTS TEST PA. DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER 

10th EDITION 
CATALOGUE 

tieso' 
gaol" 

350 
pages fully 
detailed and 

i Ilustrated 
covering every 
aspect of Elec- 
tronics -plus 
data, circuits 

and 

infor- 
mation 

STEREO 
HEADPHONES 
With stereo 
jack. Post 15p. 
Dulci SH650D 
Rote: RH600 
Altai ASE9S 
Eagle SE30 
Koss K71 I 

Pioneer SE30 
Koss PRO4A 

PRICE 

55p 
POST PAID 

(40p FOR 
CALLERS) 

PM/ FIVE 10PVOUCHERS 

FOR USE WITH PURCHASES 

£2.25 
[4.67 
[5.50 
[597 
[7.97 
[945 
05.50 

RI-FI TO SUIT 
EVERY 

POCKET 1 
10,o00 
Stock lines 
at Special 

Low Prices and 
Fully Guaranteed 

Send to this address -Henry's Radio Ltd., (Dept. EE), 
3 Albemarle Way, London, E.C.I -for catalogue by 
post only. 

All other mail to "303 ", see below 
A NEW HENRY'S CATALOGUE IS 

A MUST FOR ELECTRONICS TODAY! 

HOME EQUIPMENT 
AFI05 50k /V multimeter (illus.). 
Price [8.SO, p.p. 20p. Leather case LI .42. 
200H 20k /V. 
Price [3.87, p.p. 20p. Case 62p. 
500 30k /V multimeter. 
Price [8.87, p.p. 20p. Leather case [1.50 
THL33 2k /V. 
Price [4.I2, p.p. 15p. Leather case LI -IS. 
TE65 Valve voltmeter 
Price [17.50, P.D. 40p. 
SE250B Pocket pencil signal 
injector. Price £1.75, P.P. 
15p. 

SE500 Pocket p ncil signal tracer. Price LI '50, 
p.p. 15p. 
TE2OD RF gene ator. Price LIS, p.p. 40p. 
TE22D Matchi g audio generator. Price [17, 
p.p. 40p. 
TEI5 Grid dip meter. Price [11.50, p.p. 40p. 
TO3 Scope 3 in. tube. Price [37.50, p.p. 50p. 
TE22 Audio Generator. Price [17, p.p. 40p. 
CI -5 Pulse Scope. [39.00, p.p. 50p. 
U4341 AC /DC Mulcitester and transistor testor. AC & DC 
Current. In steel case. Price [10.50,' p.p. 15p. 
TMK 500 30k /v Multicescer. Price [8487, p.p. 13p. Leather case 
L1-98. 
LARGEST RANGE of Panel Meters, Edge Meters and Test 
Equipment of every sort. Full details in latest catalogue -see 
above. 

LOW COST HI -FI SPEAKERS 
E.M.I. Size I 3+" x 8k ". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms E2-I2. Post 22p. 
TYPE 150TC Twin cone ver- 

sion [2.75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. EV SO. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 

[7.50. Post 28p. 
POL SHED CABINETS For 150, 150TC and 450 14.50. 
Post 30p. 

SPEAKER KITS 
WHARFEDALE 4-8 ohms. PEERLESS 8 ohm Systems. 
Unit 3. 8" 15W [10.50. 20 -2 8" 30W [1I.25. 
Unit 4. 12" 25W /14.25. 20 -3 8" 40W [1675. 
Unit 5. 12" 35W. [2025. 4 -30)12 12" 40W 122.75. 
GOODMANS DIN 20 KIT 20W 4ohm LI I 75 
Carriage etc. 50p each or 75p per pair for Kits. 

SAVE 
UP TO 40 0/ 

O PRICES 
PLUS FREE 'BIB' Gronv -Clean 
Record Cleaner Value [1.99 
ROTA 1500. 5 + 5 watts. 
Garrard 2025TC with 9TAHC 
diamond ceramic. Plinth) 
Cover. SDLI Compact Speak- 
ers. Size 15 x 10} xY 
SAVE [4775 Carr. 

L27 [2 
TELETON '206', Garrard 
SP25 Mk. I II, Goldring G800 
Series Cart., Plinth/Cover. 
New 15 watt Quality 
SDLI Bookshelf Speaker 
Systems, all leads etc. 
SAVE [5495 Carr. 
L30 00 [2 
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 L2 
or with 2 x SAI25 Speakers 
14895 Carr. L2 

ROTA 2200 10 + 10 Watt. 
Garrard SP25 III/G800H. 
Plinth /Cover. New 15 watt 
SDL2 Twin Speaker Systems, 
all leads, etc. 
SAVE [6100 Carr. 

[32 L2 

LOW PRICES PLUS 12 
MONTHS GUARANTEE 
& DEMONSTRATIONS 
FREE 
LATEST SPECIAL PRICE 
STOCK LIST & STEREO 
SYSTEMS Ref. 16117 

FREE BROCHURES 
P.A., DISCO and LIGHT- 
ING No. 18 ' TRANSISTORS, I.C.'s No. 
36 

20 WATT I.C. AMPLIFIER 
Toshiba 20 watt Power Ampli- 
fier, 04.57. 
Toshiba Pre -Amplifier I.C., 
LI-SO. 
Data and suggested circuits 
No. 42, 19p. 
SL403D 3 watt I.C. with 8 
page data and circuits /1-50. 
IC12 6 watt I.C. [2-S0. 

NIXIE TUBES (post 15p 
per rder) 
XN3 or XN13 0.9 side view 
with data sheet, 8Sp each. 
GN4 end view 0 -9 with 
socket and data, L1-75. All 
I.C.'s for Digital Clocks in 
stock. HENRY'S CLOCK 
CIRCUIT No. 2912 ISp. 

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 
gives the REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL 16.97, p.p. 20p. Cabinet IOOp. Decoder Kit L5 
Tuning meter [I -75 
Mains unit (optional) Model PS900 L2-47. 
Mains unit for Tuner and Decoder PSI200 L2-62. 

97. 

HIGH QUALITY SILICON AMPLIFIERS AND -s T 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 LI2-50. 
FET 154 Stereo with all facilities, magnetic cart. input etc. 
Price [16.50. 
SILICON POWER AMPLIFIERS RMS OUTPUT 
PA 25'25 watts into 8 ohms L7.50. 
PA 50 50 watts into 4 ohms 19.50. 
MU442 Power Supply for I or 2 PA25's or I only PA50, [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 [11.30 MP60(TDIP) [17.75 2025TC /9TAHCD 
0AP76 [1997 HT70 PC [2400 [1395 
MP60 L11 -30 PL12AC [36-SO SP25 /3 -G800H 
MP610 [1515 GL69/2 PC [3200 [1895 
HT70 [1660 GL75 PC [4250 AP76- G800L29-95 
G L69/2 £21.97 TDI5OAB/ GL69 /2 -G800 
GL75 [2200 TXII [45-50 L35-95 
DUAL 1215 GA308 [3475 GA202 

E39-00 BD2 [3225 Electr. £59.95 
CHASSIS WITH CARTRIDGE (P) SPECIAL PRICE WITH 
2025TCI9TAHCD [9.50 CARTRIDGE - ADD 
3000j9TAHCD E9.98 All magnetic - Recom- 

TEAK PIATI Std. E3.00 mended Y940 ( =AD- 
PLINTH BNI Deluxe L8-00 76K) ¿3.25; AT66 [4.95; 
WITH #P4/T4 Std. [4.25 G850 [4.25; AT2I [9.60; 
COVER # BN4 Deluxe [8.00 G800 or G800H [6-S5; 
(State P6)T6 Std. [3.00 M44.7 or C E7.45; 909X 
deck) BSR Deluxe [6.2S [7.32 
Post etc.: = Chassis 50p, with plinth /cover 70p, Plinth /Cover 30p 
Carts. 15p. 

300mW TRANSISTOR AMPLIFIER MODEL 4 -300 
Fully assembled 4TR Amplifier. Size 5f x 
II x fin. I -10mV adjustable sensitivity. 
Output 3 -8 ohms. Fitted Vol. control. 
9 volt operated. Thousands of uses plus 
low cost. 
Price [1.75, p.p. 15p (or 2 for [3.25, 
P.P. 15p). 

SINCLAIR PROJECT60 PACKAGE DEALS 
-SAVE POUNDS! 
2 x Z30 amplifier, 
stereo 60 pre -amp, 
PZ5 power supply, [16.75, 
Carr. 40p. Or with PZ6 power 
supply [18.25. Carr. 40p. 2 x Z50 ampli- 
fier, stereo 60 pre -amp, PZ8 power supply E20.25, Carr. 40p. 
Transformer for PZ8 L1.45 extra. NEW! Project '605' stereo 
system E20.97. Any of the above with Active Filter 

n 
it add 

E4.75 or with pair QI6 speakers add L16. Also new FM 
[2025. 2000 Amplifier [24.50, p.p. 50p. 3000 Amplifier [31.50. 
Also IC12 [2-S0. 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 

sing Mullard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra electivity. 
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 [7.98, 

p.p. 32p (Be tory 22p). All parts sold separately -Leaflet No. 2. 
'7T' PORTABLE (as previously advertised) [6.98, p.p. 35p from 
stock -Leaflet No. I. 

AWE RE 0 f E Nf R Yl J f l /NO AT l 0 f V Pi ? /C f S Al WAYS fR 0M Nf NRY 
Components in stock for most published designs - 

send large S.A.E. with list for parts quote for your 
circuit. 

Electronic Components, 
Audio and Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -402 4736 

High Fidelity Sales -& 
Demonstr,,tions Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 -402 5854 

"354" & "'356" OPEN SIX f ULL DAYS A 

Electronic Organs, 
f' A. & Discotheque Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 :723 6963 

WE EK 9 am to 0 pm MONDAY 

Mail Orders, Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 -723 1008/9 

TO SATURDAY 




