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PACKAGE PRICE 
FOR ILLUSTRATED UNITS 

ONLY 

£39®59 
Carr. £100 

Or deposit £8.95 
and 9 monthly 
payments £422 
(Total £44.98). 

GARRARD 2025 

R.S.C. A55 
LOUDSPEAKERS 

Individual Rec. Retail Prices : 

LINEAR 505 AMP 
LINEAR 505 5 + 5 Watt Amplifier £17.60 
GARRARD 2025 Autochanger + KS40A Cartridge .. 213.58 
Teak Veneer Plinth with Transparent Plastic Cover £6.10 
Pair A55 LOUDSPEAKERS (Inc 8" x 5" 10,000 Gauss) £1150 

TOTAL £4868 

SAVE £31.60 

SEND S.A.E. FOR 
FREE COLOUR 

BROCHURE 

MONARCH 
SPEAKERS 

GOLDRING 
GL72 

'SUPER 30' AMP 

HIGH FIDELITY UNITS 

me" £99.95 81.75 

FOR ILLUSTRATED UNITS 

Or deposit £16.00 and 
12 monthly payments £8.00 

(Total 8111.00) 
Individual Rec. Retail 'Prices 
GOLDRING GL72 

Transcription 
Turntable + P.U. £8180 

GOLDRING G800 
Magnetic Cartridge £12.81 

DE -LUXE PLINTH 
with Roll-over Cover £10.50 

Pair R.B.C. MONARCH 
LOUDSPEAKERS £8870 
R.B.C. SUPER 30 
Mk III AMPLIFIER £8878 

TOTAL 218155 

FANE ' MODE ONE' HIGH FIDELITY SPEAKER KIT 
Incorporating a model 803 8" 13,000 Gauss Bass Speaker 

with ultra low resonance. P.V.C. surround cone. 
Printed circuit cross -over assembly with ferrite 
cored coils. Model 303 Pressure Tweeter, Acoustic 
damping material, Screws, Panels etc., and in- 
structive diagrams, Frequency £9'95 post 
Response 25 Hz -2 KHz. L 7 free 
Impedance 8-15 ohms. Or Dep. £2.25 fi 9 mthly 

pymºts. £1 (Tot. £1125) 

RSC G66 Mkll 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.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control N 12db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For 
standard 200-250v. A.C. mains operation. V J Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

OrC FACTORYSBUILT 
IVE 

IININTEAKG AGRAMS VENEERED CABIIINEETIONS £ I I SO 4op . 
as illustrated 214.99 or dep. £220 and 9 monthly payments £1.70 (Total £17.50). 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magneto. 
Plasticised Cone surround. "D" indicates Tweeter Cone providing 
extended frequency range up to 15,000 c.p.e. Impedance 3 or 
8-15 shine. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HF808T 8' 10W £2.88 HF120D 12' 15W £499 
HF102D 10' 10W £840 HF126 12' 15W 2615 
HF120 12' 16W 24.60 EF126D 12' 15W £886 

FANE 807T HIGH FIDELITY SPEAKER 
A full range Sin. 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 8-150. £3.85 PLEASE STATE IMPEDANCE WHEN ORDERING 
MODEL 803T 8" 15w. with parasitic Tweeter. £4.95 Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE 13111. An all -dry battery eliminator. Size 51 X 41 X tin. 
approx. Completely replaces batteries supplying 1.5v and 90v, 
to battery radio where A.C. mains 200/250v. Soc/e is available. 
COMPLETE KIT 
WITH DIAGRAM 

tl £3.lc 25 'FOR UASSEMS.EED 
READY £3'75 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Size 16x 11 x 9in. appr. Range 45-15,000 
c.p.s. Rating 8.10 watts. Fitted High flux 13 x Bin. £9,45 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 
MONARCH Size 19x10 X9in. approx. Rating 10 watts. Inc. 13 x8in. speaker with 
highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet. 
High flux pressure tweeter. Handsome design cabinet. Range 35-20,000 c.p.s. Imp. 
8 ohms. Gives smooth realistic sound output. 19 See 'package offers' for illustration. Carr. Sop L 

£ 
, .,375 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enc. 
JE8 Size 16 x 11 x 9in. SE8 For optimum perform - 
Pressurised. Gives pleasing ance with any Bin. rL ,4 results with any £5' 35 Hi-Fi spkr. Size 22 £6'47 
Bin. Hi-Fi speaker- x 15 x 9in. 

SE12 For excellent 
SE10 For outstanding results performance with 12ín. 
with loin. Hi-Fi Hi-Fi speaker and tweeter / spkr. Size 24 x 15 £6,74 Size £7' $I x loin. P'td. 25 x 16 x 104ín. 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £5,95 Carr. 
ensure surprisingly realistic reproduction. 30p 
OR SENIOR 15 WATT 
HF126 15,000 LINE SPEAKER 

INCLUDING £6' f%5 
C. 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250v. AC mains operated. Frequency Response 30-20,000 c.p.s. Q es ID 
-2dB. Harmonic Distortion 0.2% at 1,000 c.p.s. Separate Bass and 
Treble .11ft and cut' controls. 3 input sockets for Mike, Gram, Radio '" 
or Tape. Input 'elector switch. Output for 3-15 ohm spims. Max. sensitivity bmV 
Output rating I.H.F.M. Fully enclosed enamelled case, 91 X 21 x 51in. Attractive 
brushed silver finish facia plate 10f X 31in. and matching knobs. 
Complete kit of parts with full wiring diagrams and instructions. f7,75 Carr. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £ l0-95 40p. 

NOW IN STOCK! 
FANE 'CRESCENDO' SUPER EFFICIENT 

GROUP/DISCO LOUDSPEAKERS 
Send S.A.E. for leaflet on this range of extraordinarily efficient units 
including the very latest BASS CRESCENDO '12' 100 Watts. 

FULL DISCOUNT to Genuine Trade Customers, CARR. FREE. 

R.S.C. TRANSFORMERS,L.F. CHOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where necessary. 
Primaries 200-250v. 50e/s. Screened 

MIDGET CLAMPED TYPE 21 x 21 x 2}in. 
250v., 60mA, 6.3e. 2a 99p 
250.0-250v., 60mA 6.3v 2a 01.05 

FULLY SHROUDED UPRIGHT MOUNTING 
250.0-250v. 60mA, 6.3v. 2a., 0.5-6.3v. la. £1.40 
250-0.250v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a. 22.20 
300-0-300v. 100mÁ, 6.3v. 4a., 0-5-6.3v. 3a. £2.20 
300-0-300v. 130mA, 6.3v. 4a. c.t., 6.3v. la. 

For Mollard 510 Amplifier 22.65 
350.0-350v. 100mA, 6.3v. 4a., 0 5-6.3v. la. 22.20 
350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a. 22-65 
425-0-425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. 24.95 
435-0-425v. 200mA, 6 .3v. 4a., 6 3v. 3a., 5v. 

3a 25.10 
450-0-450v. 250mA, 6.3v. 4a., c.t., 5v. la 25.50 

TOP SHROUDED DROP-THRO' TYPE 
250.0.250v. 70mA, 6.3v. 2a., 0.5-6 3v. 2a. 21.85 
250-0-250v. 100mA, 6.3v. 3.5a. 81.55 
250.0-250v, 100mA, 6.2v. 2a., 6.3v. la. 81.80 
350-0.350v. 80mA, 6.3v. 2a., 0-5-6.3v. 2a 81.85 
280.0.250v. 100mA, 6.3v. 4a., 0-5.6.3v. 3a 22.20 
300.0-300v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a 22.20 
300-0-300v. 130mA, 6.3v. 4a., c.t. 6.3v. la. 

Suitable for Mollard 510 Amplifier 82.60 
350.0.350v. 100mA, 6.3v. 4a., 0.5-6.3v. 3a £2.20 
350-0.350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a 82.80 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 40p; 6.3v. 2a. 54p; 6.3v. 3a. 70p; 
6.3v. 6a. £1 80; 12v. la. 559; 12v. 3a. or 24v. 
1.5a 2185:0.9-18v ifa £1.10; 0-11.28.42v 2a81.78.. 

CHARGER TRANSFORMERS 0.9.15v. 11a. 999; 
21a. 2110; 3a.£1.28; 5a.£1.45; 6®.£1.65; 8a.£2.00 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v. 50-80 watts £110, 
150 watts, £1.90 250 watts £2.75; 500 watts 2575 
OUTPUT TRANSFORMERS 
Standard Pentode 5.000 SZ or 7,0000 to 3 Sa 50p 
Push -Pull 8 watts EL84 to 3 0 or 15 0.. 83p 
Push -Pull 10 watts 6V6, ECL86 to 3, 5, 8 or 

16 t2 £1.87 
Push -Pull EL84 to 3 or 15 010-12 watts £1.35 
Push -Pull Ultra Linear for Mullard 510, etc £2.20 
Push -Pull 15-18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 0 £1.99 
Push -Pull 20 watt high quality sectionally 

wound EL34, 61,8, KT66 etc. to 3 or 15 52 23.30 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
Ail 6/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 25p. 2a,85p. 
3a, 50p. 4a, 65p. 

6a, 80p. 
SMOOTHING 

CHOKES 
150mA, 7.1OH, 250 

-n 70p; 100mA, 
10H, 200 52 BOP; 
80mA, 10H, 350 n 
50p; 60mA, 10H, 
400 SZ 25p. 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
* Push Button Selector Switching For Magnetic or 
* Jack Socket for Headphones . Ceramic Pick -Ups 
* Neon Indicator regardless of Price. 

Output (per chan- 
nel) 15 watts RMS COMPLETE KIT 
into 8.2. Fre- (less cabinet). 

7 Hz to 70 KHz Cabinet if req. £5 £25 quency Response Carr. 65p. 

± 14 dB. extra. 
FACTORY BUILT UNIT INC. 
CABINET with 12 months' guar- (sr]O.rf5 
antee. Or Dep. £7 and 9 monthly LLt7UU 11íl 
payments £3.99 (Total £42.91). 

* Satin Silver Finish Metal Fascia 
* Solid State Circuitry 
* Twenty Silicon Transistors 
* Four Diodes, Four Rectifiers 

Send S.A.E. for 
full descriptive leaflet. 

R.S.C. STEREO FM TUNER. 
Visually matches £44,95 Super 30 Mk. III 

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). 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x loin. 

* Response 30-20,000 c.p.s. 
approx. 

COMPLETE KIT 1$111115 

£23 
Carr. 65p 
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1 `tiS I -maw.I 
HEADPHONES 
MICROPHONE 

GROUP/DISCO UNITS 
00 TT 50 WATT 

AMPLIFIER SPEAKER 

PACKAGE OFFER 
Units listed below 
(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI-FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 

MIKE° (attached 
to headphones) 

(d) PAIR 50 WATT SPEAKERS 
Black Rexine covered 

Size 
Cabinets 

£72.8. 

I G U 18"x18"x8" 
(a)(b)(c)&(d) Carr. £125 

Terms on Amps. Speakers and Head- 
phone/Mike. Deposit £15 and 18 
monthly payments of £4.00 (Total 
£8700). 

TWIN TURNTABLE 
WITH PRE -AMP 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rexine and Vynair AND PUBLIC ADDRESS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C3I2 30-40 WATTS Fitted two TYPE C4I2S SO WATTS 
exceptionally efficient, low feedback howl char- Fitted four 12" 11,000 line 15 watt 
acteristic high flux 13^ x 8^ 20 watt 

f£ 19.95 speakers: Overall size approx. 56 x 14 rx Sin 
speakers. Terms: Dep. £3 and 9 Terms: Dep. £4 and 9 monthly pay- 4'1 mthly payments £222 (Total £2298) Carr. 50p. mente £3.37 (Total £84,38) Carr. 75p 

TYPE C4100 100 WATTS inc. four 12" 50 watt speakers for conserva- 1665 tive rating. Extra heavy construction. Size approx. 58 x 16 x 10" Acoustically 
filled and presonrised. Terms: Dep. £11 and 12 mthly. pyts. £5.18 (Total £73.16). Carr. £1 

R.S.C. A10 30 WATT ULTRA LINEAR 

¡ I 
(I; r'¡ HI-FI AMPLIFIER Eighty 

sensitive. Pugh -Pull high _7j output, Hum level-70dB. Response 
}3dB 30.20,000 c/e. All high grade componente. Valves EF86 

Ì EF86, ECCS3, EL34, EL34, GZ34. Separate Bass and Treble 
Controle. Sensitivity 86 millivolts. For High Impedance micro- 
phones. For Clubs, Schools, Theatres, Dance Halle, Outdoor Font- :_--------- - - done, etc. For Electronic Organ, Guitar, String Bass, etc, Gram, 

Radio or Tape. Two separate inputs with vol. controle permit euch as "mike" and 

£19s 1 V Pick-up etc. for mixing purposes, 200.260v. 50 c/e A.C. mains. For 3 and 15 ohm 
speakers. Twin -handled perforated cover £1.90.12 MONTHS' GUARANTEE. Carr. 650 
TERMS: Deposit £4 and 9 monthly payments of £210 (Total £22006 Send S.A.E. for leaflet. 

LINEAR T40/60D 50W GROUP/DISCO AMPLIFIER 
* FULL MONITORING FACILITIES * Individual Bass and Treble controle * Twin jack output sockets for speakers * Input sockets for medium or high impedance 

Microphones or Guitar P.Ue and Crystal or 
Ceramic Gram. P.U8 * Frequency response 30.20,000 Hz. 

* Output overload protection plus double hieing 
FRONT PANEL (.lack inputs) 
Gram, Gram, Microphone/Guitar PAT; plue monitoring 
eoeket. 
CONTROLS Vol. (1) (2) (3) and (4). Base, Treble, 
Master Vol., Monitor Selection Switch Gram (1) or (2), 
Maine Switch 

£49'50 free 
Or Deposit £7.50 
and 9 monthly 
payments £5.87 
(Total £55881 

Simulated black 
resine, plastic bonded 
metal case. 
ALSO STOCKED 
LINEAR 
T80/100D £69.75 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard 8E25 
Mk.III turntables and Sonotone or 
Acoe Cartridges with diamond at7131. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plue Treble and Buz 
Controls. Separate input tar 'mike' 
with vol. control 'witch. Black 
Rexine covered Cabinet with lid. 
see ilia'. on left 

£ V 1 1 0 
Cnr. £1.25 

lu l Or Dep. £18.26 and 
9 mthly pymte £S88 
(Total £75.17) or Dep. £15 and 18 
mthly payments £382 (Total £80.18). 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.B. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE. 
'POP' 100 'POP' 60 'POP' 50 
18" ICE/Watt 

14,000 gauss 
8/15 Ii 

£22.95 

15" 60 Watt 
14,000 gauss 
8/150 

£ 12.90 
Dep: £6 and 9 Dep. £8.80 and 9 

mthly payments monthly payments. 
£2.20 (Total £25.80) £1.80 (Total £15). 

FOR BASS GUITAR. ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
15 0. l£ 10.90 
Depe£2 and 9 
monthly pay- 
ments £1.20 
(Total £12.85) 

PAIR SUITABLE 
ALL PURPOSES 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 n (for uses 

£6,75 
or Dep. £1.25 and 9 

other than Bass Guitar or o J mthly payments 769 

Electronic Organ). Carr. free (Total £8.001. 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled input, Plus master vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard against damage from accidental shorts. Output for 
Speaker/8 3 to 30 ohms. Size 17' x 7" x 76 . 200-250v. A.C. 
mains. Output 50 watts music rating. í13S95 . 
Or deposit £7.25 & 9 monthly pay- J},134 Uy I Carr. 
mente £3.55. Total 68920. 75P. 

0 -G6 -äa 
t. 

RSC PHANTOM '50' Combined 60w Amplifier and 12ín. Loud- 
speaker. For Lead Guitar, mit., Gram, Radio, Tape (Not for use with Bass 
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. 
Output Tack for additional 15 ohm Speaker. Attractively finished I In black with 
silver -finished fascia and trimmings. Compact size. Fitted carrying handle. 
Terms: Deposit £8.95 and 9 monthly 
payments £6 (Total 082.95). Carr. £1.50 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all-purpose emit 
for lead, rhythm, bass guitar, vocalists, 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal or 
vertical mounting. * Two extra heavy duty 121n. 56w 

Loudspeakers. * Four Tack inputs and two Volume 
Controls for instant use of up to four - 

pick-ups or "mikes". Bass and Treble 
controls. Send S.A.E. for leaflet. 
Credit Terms: Deposit 615 R 9 
monthly payments of £6.25. 
(Total £7120.) Carr. £2 £65 

RSC GP30 HI-FI 
AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input, 2 vol. control Hi-Fi 
30 watt unit with Separate Bass 
and Treble controle. Current 
valves. Peak output rating. 
Strong Rexine covered cabinet with 

handles. Attractive black/silver P.V.C. fascia. Neon indicator. 
For 200-250v. A.C. mains. For 3 or 15 ohm 

ffffff all AAA 

speakers. Send S.A.E. for leaflet. Terms: 

£23.50 
Carr. 

Deposit £4.40 and 9 monthly payments of G u Sep 
6246 (Total £26.45). 

ONLY £55.95 
NOW FOUR NEW BRANCHES 

NOTTINGHAM 19/19A MA 
STREET 

SUNDERLAND 5 MARKET SQUARE 

STOCKPORT 8 LITTLEUNDERBANK 

COVENTRY 17 SHELTON SQUARE 

NEW LARGER PREMISES AT HULL, 

DARLINGTON & NEWCASTLE Addresses 

HI-FI CENTRES LTD. 
MAIL ORDERS &EXPORT ENQUIRIES TO: 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 13. 
Tel: Pudsey (09785) 77631. 
TERMS C.W.O. or C.O.D. No C.O.D. under £1. 
POSTAGE 25p EXTRA UNDER 62. 30p EXTRA 
OVER 62 OR AS QUOTED. TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. 
EDUCATION AUTHORITIES & HOSPITALS. Etc. 
MAIL ORDERS MUST NOT BE SENT TO. SHOPS 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 60 MK.III AMPLIFIER 284.95 PACKAGE PRICE 
PR. FANE POP 26/2 26W L/SPEAKERS £18.50 rare. 
Terme: Deposit 18.60 and 9 monthly E4ß.46 £45 £1 
payments of 24.92 (Total 650.78) 

PR, FANEASE POP50 50 L/SPEAKERS 
AMPLIFIER 

Terme: Deposit £10 and 9 monthly 
payments of 66.37 (Total £68.88) 
F.A.L. PHASE 60 MK.III AMPLIFIER 
PAIR L12/25 26W L/S in cabinets 
Terme: Deposit £10 and 9 monthly 
payments of £6.66 (Total 682.92) 
F.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 60 Li/WEARERS 
Terma: Deposit 615.96 and 9 monthly 
payments of 610.78 (Total 6112.62) 

684.95 
221.80 
668.75 

604.96 
228.90 

668.85 

681.96 
648.90 

£105.55 

PACKAGE PRICE 

£52 ear 

PACKAGE PRICE 

£56 6126 

PACKAGE PRICE 

£99.95 2". 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50n sv0 watt high flux speakers for conservative `r 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit £550 and 9 monthly payte. of £8.70. Total £88.80 

L12/20 12" 20-25 WATT L13 13" x 8" 10 Watt 
13,000 lines 10,000 lines 3 or 15 rI- 

15 ohms. £ 
I 

ohms. State imped- £U Carr. 50p. ante required. Carr 40p ib 
CREDIT TERMS AVAILABLE ON PURCHASES OVER 
£8 (Kits Excepted) INTEREST CHARGES REFUNDED 
ON CREDIT SALES Settled in 3 months 

V.A.T! 
PRICES QUOTED -INCREASE FROM APRIL 1st. 

R.S.C. Branches operate a 5 -day week 
Open all day Saturday 

BRADFORD 10 North Parade (Closed Wed.). Te1.28349 
BLACKPOOL (Agent) O & C Electronics 

227 Church Street 
BIRMINGHAM 3031 Great Western Arcade, 

Tel. 021-236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct 
DERBY 26 Osmaston Rd., The Spot (Closed Wed.). 

Tel. 41361 
DARLINGTON 

19 Northgatº_(Closed Wed) Tel 68043 
EDINBURGH 

101 Lothlan Rd. (Closed Wed.). Tel. 229 9501 
GLASGOW 326 Argyle St. (Closed Tues.). 

Tel. 248 4158 

HULL 7 Whitefriargate Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Brigaste 

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1629 
MANCHESTER 60A Oldham Street, (Closed Wed.). 

Tel. 236 2778 
MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 
NEWCASTLE UPON TYNE Tel.47096 
24 Newgate Shopping Centre (Closed Wed.). Tel.21469 
NOTTINGHAM 19/19A Market Street (Closed Thurs.). 

Tele 48068 
SHEFFIELD 13 Exchange Street (Castle Market Blds.) 

(Closed Thurs.). Tel. 20716 
STOCKPORT 8 Little Underbank. Tel: 480-0777, 
SUNDERLAND 5 Market Sq. (Closed Wed.) Tel. 70573 

1057 



Would you spend 
an hour a day 

to earn more money 
in Electronics - 

Television - Radio? 
If you're willing to give up one hour or more a day 

we can help you get into the lucrative growth industries of 
electronics, television, radio. 

And if you're already in, we can help you get on! 
With our know-how and our wide experience in teach- 

ing, plus your determination to study, we can turn your 
interest into the technical knowledge you need for success. 
Once you've got the qualifications you need, you'll be in a 
good position to take full advantage of the opportunities 
which exist today in all fields of electronics - in television 
(colour and black/white) and in radio. (We teach you the 
theory and practice of valve and transistor portable cir- 
cuits while you build your own 5 valve receiver, transistor 
portable and high grade test instruments). 

With ICS you study at home - at your own pace, when 
you choose, in the time you've got available. Your ICS 
tutors will give you all the help and encouragement you 
need to pass any exams you want to take. 

Don't waste another day. Take your first. step now 
towards a better paid, more assured future. Send for your 
FREE Careers Guide today. 

ICSyour key to the door 
of opportunity 

Tick or state subject of interest and post to: 
International Correspondence Schools, Dept. 232E. 
Intertext House, Stewarts Road, London SW8 4UJ. 

Subject of interest 

Society of Engineers Graduateship (Electrical Engineering) 

C & G Telecommunications Technicians Certificates 

C & G Electrical Installation Work [ C & G Certificate in Technical Communication Techniques 

MPT General Certificate in Radio Telegraphy 
13 Audio, Radio & TV Engineering & Servicing 

Electronic Engineering, Maintenance, Engineering 
systems, Instrumentation & Control systems 

Computer Engineering and Technology 

El Electrical Engineering, Installations, Contracting, Appliances 
Self -build radio courses 

Name 

Address 

Occupation Age 

LAccredited by the Council for the Accreditation of Correspondence Colleges su 

SOUND BARGAINS 
GIANT POWER NAVERAND 

BROADCAST RECEIVER 

OUR PRICE 

SYSTEM 

BATTERY BOOSTER 

+40p P. & P. £10.50 

No less than 3 VHF BANDS. Picks 
up Aircraft Transmissions, Pop Pirates, 

Taxis, Ambulances, Local Radio, Continental 
and all BBC, VHF Stations plus fascinating 

Public Service Transmissions we are not allowed to mention! 
Even TV sound in certain areas. PLUS A SPECIAL 

WEATHER -BAND. Frequency ranges: MW540-1600 KHZ, FM88- 
108MI1Z, Airfield 108-145 MHZ, VI -1F 145-1753111Z, 23 semi- 

, ii.l o, -loes -12 transistors, 11 diodes and thennistors. Automatic frequency 
control. 31" telescopic aerial. Runs off mains AC 230/350 volts or off 4 1311 
batteries, or use re -chargeable nickel alkali cell. Finished in strong leather 
grained case with carrying handle. Approx. size 101' x e." x 3I". Written 
guarantee. Special magnetic ear -piece for personal listening, dry batteries FREE. 
HURRY! Limited quantity Fully guaranteed. 

PR CE £2895 Tune into the world with this amazing world 
radio. A truly exceptional unit in performance 

+50p P. & P , and looks-leatherette with stainless steel trim. 
Loks good anywhere. Use either as a portable 

with standard batteries or plug it 
directly into 220-240 volt domestic 
lams supply. 14 Transistors; 9 diodes; 

1 thermistor. Internal ferrite rod 
antenna plus telescopic aerial. 
Separate tone, volume and tuning 
controls with push-button .selectors 
for the 8 WAVEBANDS. Com- 
plete with earphone for personal 

listening. Frequency ranges: Long wave 
150-350Kcs. Medium 353-1605Kcs: 

Marine 1.6-4,5Mcs. Short Wave 12-24Mcs. 
FM/VHF 88-108Mcs. Aircraft 108-135 Mee. 
PUBLIC SERVICE BANDS 135-174111es. Fully 
guaranteed. 

The Ministry of Post .E Telecommunications has pointed out that a 
lire tee (not generally available to the public) is required for receptions of trans - 

!e SOUND 
by l'ire Hrigade, Aircraft, Shipping, etc. 

S ONIC ND LONDONWD2. 372 9l-7ß3 0054 
ROAD, 

AUDIO LTD Callers welcome 3fonday to Saturday 
9 a.m.-6 p.m. 

Stereo radio from 
ypur existiny tuner. 

CAUTION 
MAX VOLTS: 16vdc 

LAMP CURRENT: 75 ma 

A complete set of parts 
from Jermyn to build a stereo 
decoder modulethat will con- 
vert your existing mono to ner 
for stereo reception whilst 
maintaining a high standard 
of reproduction. 

The distortion is very low 
(typically 0.3% at 560 mV 
RMS composite input signal) 
with 40dB channel separa- 
tion. 

The stereo switching is 
automaticand there is a light 
emitting diode which acts as 
a stereo beacon. 

The kit requires no coil 
and there are no alignment 
problems. 

Fitting. The module requires a 10-16 volt power supply which can 
normally be tapped off the existing tuner. The signal input is taken 
off before the de -emphasis circuit which in practice means discon- 
necti ng one, or at the most, two ca pacitors. Any radio engi neer will be 
able to spot these capacitors, but if you're really stuck send the cir- 
cuit with a SAE to us and one of our engineers will indicate the output 
point. (This i s the ful l extent of our involvement, no hardware please). 

Of course, if you have a modern mono tuner with a multiplex out- 
put our module simply plugs in. 

The outputs go via a screened twin cable to the tuner inputs of 
your stereo amplifier. 

And the cost? £4.90 for the Kit with 100% tested integrated circuit. 
Also available assembled and aligned, checked and ready for use 

at £6.90 (includes 12 month guarantee). Beat that! 
To Jermyn Industries Please rush me E Kit(s), CI made up Stereo decoders, 
74 Vestry Estate I enclose cheque/postal order for£ 
Sevenoaks Name Kent 

Address 
Block Capitals Please J 
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There are 195 
other good reasons for buyiñg 

AMTRON electronic kits 
Apart from the five items 

Shown above, there are another 
195 kits to choose from in the 
vast AMTRON range of elec- 
tronic kits. 

A few examples of equipment 
you can construct from 
AMTRON kits are: 

Power supplies, preamplifiers, 
amplifiers, L.F.instruments, 
accessories for musical 
instruments, amateur and 
radio control transmitters and 
receivers, battery chargers, 
electronic car accessories, 
psychedelic lighting equipment, 
measuring instruments, tuners, 
receivers, I.C.digital equipment. 

Only 1st class fully 
guaranteed components are used 
-solder is included with every 
kit. 

Prices range from £1.10 to 
£80 and each kit is sold in 
protective blister pack containing 
complete instructions. 

Should you experience any difficulty in obtaining 
AMTRON Kits please contact us direct. 

: PLEASE SEND FOR BROCHURE 

ii11110,p rn 
TRADE & EDUCATION ENQUIRIES WELCOME 

AMTRON U.K. 4 & 7 CASTLE STREET HASTINGS SUSSEX TELEPHONE HASTINGS 2875 
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The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end, 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1.5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30 dB, with improved image 
rejection and noise ratio. 

months Guarantee ... f8.90 Carriage 30p. 
complete co 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All cransiscor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres) 
complete coverage-no gaps. Medium waves-Trawlers-Ship/Shore 
Telephone-All Six Amateur Bands 160-10 metres-International Broadcast 
from Australia, Far East, Russia, USA etc, using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM/CW/SSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual, 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). £13.20 Carriage 35p. 
Stamp brings illutrated leaflets. 

ON THE DESIGN STAFF- 
G3SZM G31RE 

TOP QUALITY - LOW COST 'OMAMATEUR RADIO EQUIPMENT 

(N© lot 

P.R.40 
SOLID STATE 

R.F. PRESELECTOR 

ax plug (less standard 9 volt PP6 Battery), 12 

MUU 

CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keenS.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 Meter and Slide 
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW/SSB 
signals. 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 (27.50, Carriage 70p. 

SEND FOR YOURS TODAY! 
( NOTE: These CODAR Receivers meet the B.R.E.M.A. specification 
11 for Communication Receivers and are FREE of Purchase Tax. Some 

I 
portable receivers being advertised as Communication Receivers do 
not meet these requirements. 

® TELECOMMUNICATIONS AND ELECTRONIC 
EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090-63-61901 BN15 - 8TZ 

CODAR 

NEW STEPIIENSPEAKERS 
A new range of loudspeaker kils and cabinets with a 
style and specification for every purpose. You'll be 
cheating a bit if you tell your friends "made it myself". 
We supply superb craftsmen built fully finished cabinets 
in beautiful stain and scuff resistant vinyl in white or 
teak. 
Just fit the speaker cloth (supplied) and screw in your 
speaker. 

HIGH QUALITY 
AT LOW COST 
Send for our free booklet 
" Choosing a Speaker " 

STEPHENSPEAKERS, 
WILMSLOW AUDIO, Dept. 'PW', Swan 
Works, Bank Square, Wilmslow SK9 1HF 

ELECTROKIT 
SCORPIO CAPACITOR DISCHARGE IGNI- 
TION SYSTEM (P.E. Nov. 1971) 
Complete kit with full instruction data £9.50 
"MUSIC MAKER" ORGAN KIT (P.W. Dec. 1972) 
Kit includes only capacitors, semiconductors, switches, 
preset and loudspeaker. £2.80 OR 
COMPLETE kit including above plus resistors, PC 
board and box £4.40 
TRIFFID RADIO (P.E. Feb. 1973) 
Kit of resistors, Capacitors, Transistors, Diodes, 
Potentiometer and I.C. £4.95 
LIGHT DIMMER kit contains all parts including 
circuit and construction data. Fully suppressed, 480 
Watts £2.10 
DRILL SPEED CONTROLLER (E.E. Aug. 1972) 
Complete kit (less MK box, plate and socket) £1.05 
Complete kit including MK box, plate and socket 
E2.20 
P.C. Boards not supplied, unless otherwise stated. 
We are also able to supply other kits for articles 
published in Practical Wireless and other Electronic 
magazines. Send for details of other kits available. 
Please enclose a stamped addressed Envelope. 

ELECTROKIT 
12 Lauderdale Road, London, W.9 

Telephone 01 - 286 0011 MON.-F,RI. 9.30-5.30 
THU RS. 9.30-6.30 
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fbermistors Potentiometers Capacitors 11N414 d'42S P REE 
The I.C. Radio In a T018 can. Supplied 
complete with data sheet No. 10 which 
contains specification, circuit and details 
and prices of components such as ferrite - 

rods, compression trimmers etc. 

I.C. Sockets 
OW -iodine or Zig -269 104411, 14 end 16 pin 

Our Price tp per pin 

6158 75p GL23 £100 VA1005 
CZ1 15p R53 £1'32 VA1026 
C24 13p 554 £146 467033 
CZ73A 13p VA1040 
0298 ED/A258 i0p VA1 053 
5298 ZZ/06 top VA1055S 
GL16 £1 VA1034 

15p 
13p 
13p 
10p 
10p 
10p 
10p 

Slider Pots 
Single 

10K 
25K 
50K 

100K 

30p 

Dual log 

10+ 10K Or 

25 e 25K lin 
50 t 50K 
1001-100K Knobs 

50p 1Op. 

NEW LISTS 
LOUDSPEAKERS No .'4 
COILS AND INDUCTORS Nº. S 

TRANSFORMERS No 6 

tpnctáge 5p) '. 

Diodes & Rectifiers 
AA119 9p BA15615p 
AA120 9p BA243 56p 
AA129 9p 0A47 10p 
BA1 02 25p OA79 9p 
BA11517p OA90 7p 
BA73010p OA91 7p 
BA14520p 0A200 10p 
BA148 20p BY10015p 
BA15413p BY12615p 
BA15514p BYi2715p 

BY176 £150 
BY182 £150 
00200 23p 
N4001 6p 
N4002 7p 
N4003 Bp 
N4004 8p 
N4005 10p 
N4006 12p 
N4007 15p 

FM TUNER 
chassis fully 
transistorised 
9 volt 

Aeration. 
OUR PRICE 
£025 

Matching terra decoder £4.97 
Ask for model Hat No, It. 

Resistors 
5 watt 5% Carbon Film = low noise 
Hi -Stabs 
Ail 024 values 1 p each plus p. & p. 7p for up 
to 50 Resistors and a further 2p for each 
additional 50. Deduct 33+% for 100 of one 
type or 25116 for mixed orders over £1 in value. 

1 W 10% Carbon Composition 3p each 
2 W 10% Carbon Composition 6p each 
2!.W 5% Wire wound 9p each 
500 Wire wound 9p each 

15 VV Wire wound 10p each 
plus pi & p. 7p for up to 25 resistors plus 1 p 

for Rach additional 25. 

3 Wan 
Audio 
Amplifier 

Our Price Inc. handbook 
£249 

10 +less 15% 
25+ less 25% 
100+ less 3367 

5 Watt 
Au io 
Amplifier 

Our Pri e £3.99 
Les q entity discount. 

EAt000 

5K12 50140 500K f2 

10Ká2 100K42 1M12 
25K fl 250K12 2MÁ 
log or lin less switch (& 1 K2 lin) 
log or lin with switch 
dual less switch 
dual with switch 10K, 100K & 1M 
log only 
10K log 10K onlilog less switch 

12p 
24p 
40p 

52p 
40p 

Eliminators 

9 volt (si 20mA (PP3) £1.25 
6 volt(n 50mA £1,50 
9 volt (n 50mA £1.50 
6 - 6 volt, 50mA £2.50 
9 9 volt, 50mA £2.50 
75 volt for cassette recorders £2.00 
6, 75 or 9 volt £3.00 
3, 45, 6, 75, 9, 12 hr 500mA anus.) £3.99 
Car Battery Converter fully stabilised to 
provide 6, 75 or 9 volts. £4.99 

(p. & p. 15p on all types) 

Presets 
Vertical or Horizontal 
0.1 watt 5p 0.25 watt 7p 
100 1K11 10K 51 100K12 
250 2.5K 00 25K 01 250K 12 2. 
500 5K 12 50K 11 500K 52 5 

1M 12 

5M 12 

M 12 

dise ceramic 
OtµF 18v 5p 
022µF 18v 5p 
047µF 12v 5p 
ceramic plate 
1000pf 10p 
2200pf 10p 

Ceramic - plate 
1.8pí 3 2p 
2'2pí 10µf 
3'3µf 12pí 
3.9pf 15pt 
4.7pí 18µf 
SOpf 22pf 
6'Opf 27pf 
all Sp. each 

low voltage 
0.114F 30v 5p 
0.22µF 6v 5p 
0.47µF 3v 5p 
30V 
4700pf 10p 
10,000pf 10p 

63V (0333) 
33pí 120pf 
39pí 15Úp1 
47pí 180pf 
56pí 2200f 
68pí 270pf 
82pí 330pí 

100pí 

myter film 100V 
1000pf 2p 01µF 3p 01384F 4p 
2000µf 2p 0214F 3p '1 p 4p 
5000pí 2p 040F 3p 20F 5p 

05µF 3p 

polystyrene 100V 
147 

& 
0µf t68o .3 10,000pí In multiples of 10, 15p, 22, 33each, 

metallised polyester 250V (C280) 
.01 µF 3p '068µF 35p 47pF 8p 
'015µF 3p '1µF 4p 68µF 1 1 p 
022µF3p '15µF 4p 1µF 13p 
033µF 3p '22µF 5p 1'5pF 20p 
047µF 3p 33µF 65p 22µF 24p 

metallised polyester 400V (C281) 
01µF 49p '047µF 8p 22µF 10p 
015µF45p '0660F 6p '33µF 14p 
022µF 45p '1 µF 7p '479F 15p 
033µF 55p '15µF 8p 

silvered mica 1% (>58pf) 500V 
22pf-820pf 7p 4'7nF-5600pí 19p 
inF-2'2nf 9p 6800pf-01µF 29p 
2.7nF-3.6nF 16p 
mixed dielectric 600V 
-01µF 7p 047µF 7p 22pF 1fip 
0225F 7p 068µF 8p 471.1F 24p. 
033µF 7p 1µF 8p 1µF 33p 

EGA 1 electronics 
Neat Sinks 

T1006 
14pp 

03 IS 

Power 
Tab 13p 

]OD 511p 

DIP10/2 
for SL403D 

15p 

Peroboard 
Copperclad Plain 

0.1" 0.15" 0,15" 

21/2" x 1" 6p 6p - 
214" x 33,4" 20p 16p (9) 10p 
234" x 5" 24p 21p (7) 12p 
3'k" x 3'h" 24p 21p (8) 
334" x5" 27p 27p (10) 17p 
17" x 214" 67p 50p 37p 
17" x 314" 90p 70p 52p 
17" x 5" - - 75p 

Spotface Cutter 36p 
Pin Insertion Tool 47p 
Terminal Pins lop per pack of 36 

NEW LISTS 
BOXES, CHASSIS, etc. 
TRANSISTORS, I.C.'s, etc. 

(postage Sp) 

No. 7 

(soon) 

i1/flminigm Axes 
Including baseplate and screws 

No. L. W. D. Price p. & p. 

(7) 24" x 514" x 115" 35p 8p 

(8) 4" x 4" x 11/2" 35p 8p 

(9) 4" x211"x1Y4" 35p Sp 

(10) 4" x 94" x 15." 40p 8p 

11 4" x 2Y4" x 2" 35p 8p 

12 3" x 2" x 1" 32p 9p 

13 6" x 4" x 2" 50p 10p 

14 7" x 5" x 21/2" 58p 12p 

15 8" x 6" x 3" 75p 18p 

16 10" x 7" x 3" 85p 20p 

AC107 

AC126 

AC127 

AC128 

AC176 

AC187 

AC187K 

AC188 

AC188K 

ACY20 

AD140 

AD149 

AD161 1 
AD162 j 
AF114 

AF115 

AF116 

A1117 

AF139 

BC107 

BC108 

BC109 

transistors D integrated &rcnits 
25p 

17p 

15p 

15p 

15p 

25p 

25p 

25p 

2Sp 

20p 

40p 

40p 

80p 

16p 

18p 

16p 

rep 
28p 

10p 

10p 

10p 

eC147 

8C143 

BC149 

8C157 

8C158 

BC159 

BC169 

BC268 

130115 
8D131 

BD132 

10p 

10p 

10p 

12p 

10p 

12p 

15p 

i5p 
67p 
70p 

70p 

BD131/2M.P. 

149p 

BF160 21p 

6F167 20p 

BF173 20p 

BF180 25p 

BF181 30p 

81184 25p 

BF185 25p 

BF194 t5p 
BF195 15p 

13E196 

81197 

BF272 

BFY50 

BFY51 

BRY39 
BSX21 

BSy95A 
50105102 

M3E340 

MPF192 

MPF103 

MPF104 

MPF105 

MPF105 

0C28 

0C35 

0C44 

OCt5 

0071 

OC72 

0076 

15p 0061 
15p 0C14U 

53p 00170 
24p eC171 

21p ZTX107 

36p 

26p 

14p 

£1.75 

67p 

40p 

37p 

37p 

44p 

45p 

40p 

40p 

15p 

i5µ 
11p 

rip 
15p 

zrxt06 
2TX109 

ZTX300 

ZTX301 
ZTX302 
ZTX303 

ZTX304 

ZTx341 

ZTX500 

ZT X 501 

ZTX502 

ZTX503 

ZTX504 

ZTX531 

25697 

25706 

25708 

19p 

20p 

23p 

30p 

15p 
12p 

15p 

12p 

15p 
20p 
20p 

25p 

20p 

15p 

15p 

20p 

17p 

50p 

25p 

18p 

12p 

15p 

251304 22p 

251711 25p 

251893 30p 

252926 all 10p 

253053 
253054 

253055 

253702 

253703 

253704 
253705 

253706 

253707 

253708 

253709 

2N3710 

253711 

253819 

253903 

253904 

253905 

203906 

23p 

sop 
49p 

12p 

12p 
1Op 

fop 
tse 
15p 

12p 

12p 

12p 

12p 

35p 

15p 

17p 

2íp 
12p 

RN5172 15p 

LO05T1 £1.50 
L036T1 £1.50 

103711 £150 
MC1303L £1.75 
MC1330 80p 

MC1350 75p 

MC1351 £1.00 
MC1352 £1.00 
MFC4000B 49p 

MFC4010A 55p 

LM380 £1'45 
PA234 £1.90 

SL403D £1.50 
TAD100 £1.50 

FILTER 
LP1175 

µA/08C 
A710 

µA723C 

r.A741C 

A7aec 

0 

34p 

45p 

55p 

47p 

Sep 

ok. 

MAIL ORDERS: Where nu p. & p, charge is shown, 
a minimum of 7p applies, p. & p. on overseas alders 
s charged at cost. 
ADDRESS TO: Component Dept. 
56, Fortis Green Road, London NIO 3NN 
'Telephone 01-883 3705 

mixed dielectric 1000V 
1000pí 6p 6800pí 9p 1µF 12p 
2200pf Sp '01µF 9p '22µF 22p 
3300pf 6p 022µF 9p '470F 30p 
4700pf 6p '047µF 12p 
Ceramic 
12KV.d.c. 8KV.d.c. Hl -K 750V. 
10pí 9p 200pf 9p 1000pí 5p 
-150 9p 220pf 9p 1500pf 5p 
22pf 9p 250pf 9p 2000pí 5p 
88pí 9p 270pf 9p 3000pf 5p 
82pí 9p 300pí 9p 50001)f .5p 
100pf 9p 750V DISC 10,000µf 5p 
120pf 9p 470pf 5p feed- 
14opf 9p 1000pí 5p through 
150pí 9p 5000pí Sp 
180pí 9p 10,00001 5p 1000pí 5p 

TAE TEXAN 

Complete Kit (inc. Teak Case) £20.5., 45p 45p 

20 Watts per channel integrated stereo amplifier developed by engineers of 'Texas instruments Ltd. 

This designer approved kit, has a state-of-the-art specification, including distortion of only 0.09% at 

20 Watts into 8 ohms and a bandwidth of 5 - 35,000 at -3db. The semiconductor compliment of 

this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors, 4 rectifiers and 

2 mocee. Controls include : bass; treble; volume; balance; on/off; 'on' indicator; headphone sockets; 

scratch filter; rumble filter; inputs for magnetic phono; tuner; aux or tape; tape need etc; input; 

selector; mono/stereo switch. The construction of this kit was featured in 'Practical Wireless' 

May - Aug. 1972. 

Mallard tß Siemens 
E/ectroiytics 

CAP 

1.5 
2.2 
33 
4.7 
6,8 

10 
15 
22 
33 
47 
68 

100 
150 
220 
330 
470 
680 

1000 
1500 

2200 
3300 
4700 

VOLTAGE 
4 6.3 10 10 25 40 83 

Bp 

6p 

8p 
sp 

10p 

P1 P 

- - 6p - ep - 
Bp - 8p 

6p - 6P - - 6p - 6p 
fip 6p - 

OP 

8p 
10p 

1ºp 
18p 
210 

Op - 6P - bp 6p 
fip 6p 10p 
6p - 10p 

10P - 12p 
2p p 

12e iµ ta 
21p 

tep p - 
21p 40p 45p 

Bp 

6p 

np 
6p 

6p 
10p 
12p 

rep 
21e 
alp 

sip 

6p 
Op 

6p 
Sp 
6p 
6p 
ep 
6p 
6p 

Bp 
10p 
12p 
1Pp 
i0p 
21p 
OOp 

O0p 

sap 

- 50p 75p 93p - 
CAP 

500 
1250 
1600 

2000 
2500 
3200 
4000 
6400 

VOLTAGE 
15 PO 40 se 

33P 40p 
50p - - 75p 

40P 50p - - l5p 93p 

75p 030 - - 75p sop - 
Quantity Prices on application. 

N/Yo/t E/ectro/ytics 
1; 2; 4; 8µF 4500 14p 320F 4500 20p 

16µF 4500 15p 50µF 3500 20p 
8 48µi, 450 V.W 18p 32+32µF; 350 V.W 25p 

8 .-16pF; 450 V.W 20p 32 '"32µF; 450 V.W 43p 
16+164F;450V.W 25p 50 ''-50µF:350V.W 35p 
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UNISOUND FOR THE NEIN SOUND 

UNISOUND MODULES ONLY £6.95 - 50p. p. & p. 
For the man who wants to design his own 
stereo-here's your chance to start, with 
Unisound-pre-amp, power amplifier and 
control panel. No soldering-just simply 
screw together. 4 watts per channel into 
8 ohms. Inputs: 120mV (for ceramic 
cartridge). The heart of Unisound is 
high efficiency I.C. monolithic 
power chips very low distor- 
tion at all power 
levels. over the audio 
spectrum. 

AT Its the RT -VC system that screws together to save you pounds! Unisound 

£Za /7 comprises two superb speakers and an amplifier/record deck plinth-all 
L L beautifully finished in simulated teak. The stereo amplifier (4 watts per channel 

into 8 ohms) is based on the famous Mullard Unilex system brought up-to-date 
INC. by RTVC using intergrated circuits. Turntable Is the proven Garrard 2025TC 
VAT complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI 

Twin -cone units all ready for mounting in their elegant cabinets, which simply 
need screwing and giueing together. Easy step-by-step instructions. £2612 
complete plus £1.40 pecking } £1.40 post. Diamond Stylus £1.25 extra. 
Stereo headphones with adaptor £4 extra. Send for leaflet. 

AN RTVC EXCLUSIVE DESIGN 

THE TOURIST 
PB CAR RADIO KIT 

AN INCREDIBLE BUY 

ONLY FROM R c 
The Tourist PB is suitable for 12 volt working on both negative and positive earth 
vehicles. It covers the full medium and long wave bands. It is permeability tuned and 
sturdily constructed. Output is a full 2.5 watts into an 8ohms speaker. But the Tourist 
PB will operate into any loudspeaker from 8 to 15 ohms. 
Apart from the output stage, which is an intergrated circuit, the only other electronic 
components that need soldering are some capacitors, resistors, etc. The kit includes 
a pre -built RF tuner unit, and fully modulised IF stages which are pre -aligned before 
despatch. As well as electronic components this kit also contains 2 diamond -spun 
aluminium knobs, elegant matching front panel, dial, washers, screws and wire. 
The Tourist PB can be mounted in any standard size dash panel and it has an illumina- 
ted tuning scale. Chassis size is: 7" wide, 2" high and 4;¡" deep. 

If you can solder 
on printed circuit board, 

you can build this push-button 
car radio kit. It's simple-just 
follow the step-by-step instructions. 

Circuit diagram and 
comprehensive instructions 
50p free with parts. 

Fully retractable lockable car aerial £1.25 
post paid. 

PRICE ONLY £7.70 p. and p. 55p 
Speaker with baffle and fixing strips £1 50. 
25 p. & p., post free if bought with the kit. 
Send for leaflet. 

RELIANT Mk A GOOD QUALITY AMPLIFIER -12 Watts 
£10.50 (inc. VAT). 20 Watts £13.50 (inc. VAT) 

05 Electrically Mixed inputs. *3 Individual Mixing controls. *Separate bass and treble 
controls common to all 5 inputs. *Mixer employing F.E.T. (Field Effect Transistors). 
*Solid State Circuitry. *Attractive Styling INPUTS 1. Crystal Mic or Guitar 9mV. 2. 
Moving coil Mic. or Guitar 8mV Inputs. 3, 4 & 5 
are suitable for a wide range of medium output 12W £10.50 plus 
equipment (Gram. Tuner, Monitor, Organ, etc.) version 60p 
All 250mV sensitivity. Power output: 12/20 watts 20W £1350 p & p 
into 8 ohms. Size approx. 12# x 6 x 3f ins. version a! 

SOUND50 
50 WATT AMPLIFIER. Output Power: 45 atts 
R.M.S. (Sine Wave) Frequency Response w3dB 

points 30Hz and 18KHz. Total Distortion: less than 2% at rated output. 
Signal to noise ratio: better than 60dB. Bass Control 
Range: 13dB at 60Hz. Treble Control Range: 12dB at 
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair 
of inputs conrotiled by separate volume control. 
2 inputs at 200mV into 470K. Size: 

aTs N 
38.51 

19ái10kx8ins.Amplifiier£31.85plus 
£1.50 p. and p. (inc. VAT) 

PE TAPE LINK 
CONSTRUCTORS 
Suitable 3 speed tape 
deck, less leads. Caters 
up to lins. spools. Unused 
but store soiled £+Q 
hence no war- 
ranty. 

O/ 
plus 

£1 p & p 
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* Denotes VAT has been absorbed in the 
price without increase on VISCOUNT 
audio systems. 

PRICES: SYSTEM I 
Viscount ill R 101 amplifier £2420 + £I p & p 
2 Duo Type II speakers £15.40 + £2.20 p & p 
Garrard 5P25 Mk.11l with 
MAG. cartridge plinth & cover £25.00 + £1.75 p & p 

total £64.60 

Available complete for only £52* + £3.50 p & p 

PRICES: SYSTEM 1 
Vicount R 101 amplifier £24.20+ £I p & p 
2 Duo Type Ill speakers £3520 + £3>30 p & p 
Garrard SP25 Mk. Ill with 

IfISCOIIII'l' III 
MAG. cartridge plinth & cover £2500 + £1.75 p & p 

4 total £840 
Available complete for £69* + £4 p & p 

UDIO STILL ONLY52* 
COMPLETE 

14 + 14w. r.m.s. 40Hz to 40kHz ± 3dB. Total distortion at 10w. at 1kHz - 0.1%. 
This is real value for money! We have designed 2 systems and the heart of 
them both is the Viscount III amplifier. A unit of great eye appeal with teak 
finished cabinet. FET's (Field effect, transistors) are incorporated on the Input 
stages, just like top priced units. FET's give you more of the signal you want 
and almost none of the hiss you don't. Both units have output sockets for 
headphones and tape recorder. 
For both systems we have chosen the famous Garrard SP25 Mk. III deck, 
with fitted magnetic cartridge, which comes complete with simulated teak 
plinth and tinted acrylic cover. 

The exclusive Duo loudspeaker systems are incomparable for quality within 
their price range. Large speakers in extremely substantial cabinets. There's a 

choice of the Duo II's for the smaller room or the big Duo 
Ill's for real bass response. 

SPEAKERS: Duo Type li Size approx. 17in. x 10;ín. X 6, -in. Drive unit 13ín. x 8in, with parasitic 
tweeter. Max. power 10 watts ohms. Simulated Teak cabinet. £1540 a pair (inc. VAT), £3.30 p. and p. 
Duo Type III Size approx. 23 -lin. x 11;ín. x 94in. Drive unit 134in. 8+in. with H.F. speaker. Max. power 
20 watts ohms. Freq. range 20Hz to 20KHz. Teak veneer cabinet. 
SPECIFICATION R101: 14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms.) Total distortion cs 

10W 1kHz @ 0.1%. P.U.1 (for ceramic cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges) 
4mV ß 1kHz into 47K equalised within idB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full 
power). Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio: 
(all controls at max.)-P.U.I. and radio - 65dB, P.U.2 - 58dB. Cross talk better than - 35dB on all 
inputs. Size approx. 13 -in. x 9in. x 3, -in. Send S.A.E. for fully illustrated brochure. 12 month's 
written guarantee. 

ONLY FROM US 
TIMES OF OPENING: Acton-Mon.-Sat, 9.30-5, 
Closed all day Wed. 
Edgware Rd.-Mon.-Sat. 9.30-5. Closed all day Thurs 
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All prices in pounds and new pence 
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RS TSpecial Express Mail Order Service TELEX 946708 Send large S.A.E. for list. Phone 677 2424 (4 lines) 
Express postage I p per transistor, over 10 post free. Integrated Circuits & Valves 5p, plus I p for each additional item, over £5'00 post free 

VALVE MAIL ORDER CO. 16a WELLFIELD ROAD, LONDON SWIG 2BS 

P. C. BOARDS 

Reverberation Unit PCB. 

FOR P.W. PROJECTS 
All PCB's Fibreglass, Drilled, Roller -Tinned 

Circuit and Layout Diagrams free with each PCB 
REVERBERATION UNIT (Nov/Dec 1972) 

PCB (Sin x 1I kin), Specially designed to also hold Slider Pots with 
spacing compatible with published front panel 21.20 
SET of R's, C's, SIC's, Slider Pots, Transformer 25.95 

8 WATT AMPLIFIER (Nov 1972) 
PCB (Mono-24in x Sin) 60p 
R's, C's, Semiconductors: Stereo Set £7.70, Mono Set £3.90 

PRE -AMPLIFIER (Nov 1972) -for use with 8 Watt Amplifier 
PCB (Stereo-3#in x 7#in) Specially designed to also hold all Pots, 
either rotary or slider, plus Selector Switch £1.50 
R's, C's, Rotary Pots, Selector Switch, Semiconductors: 

Stereo Set 45.20, Mono Set £2.50 
Slider Pots & Knobs instead of Rotary Pots.: 

Stereo -Extra £1.52, Mono -Extra £126 
LOUDHAILER & SIREN (Dec 1973) -PRE -AMP & SIREN 

GENERATOR 
PCB (Skin x 22in) 75p. 
Set of R's, C's, Pot (with switch), Semiconductors £1.45 

VIBRASONIC GUITAR PRE -AMP (Sept 1970) 
PCB (4in x 13in) for Mic Pre -Amp, 2 -Guitar Pre -amp, Tremulant 
& Tone Controls, Wah-Wah, Master Volume. Specially designed to 
also hold all pots, either Rotary or Slider. 62.85 
Set of S/c's, R's, C's, Rotary Pots, LDR, Lamp, Coupling T/former 
£7.75 Power supply £2.80. 

Slider Pots & knobs instead of Rotary Pots -Extra £3.36 
DIGITRONIC DIGITAL CLOCK (Feb. 1973) 

Details on request. 
Other Designs Available. S.A,E. for List (F/scap) and enquiries. 

POSTAGE: U.K. lop any order. OVERSEAS at cost. 
V.A.T. will be chargedon all U.K. orders from April Ist, 

PHONOSONICS 
DEPT. PW4, 25 KENTISH ROAD, BELVEDERE, KENT, DA17 59W 

MAIL ORDER ONLY 

ONLY 

f2 
P.gP.IOp 

AMAZING _ IVI INI DRILL 
Indispensable for preci- 
sion drilling, grinding, 

FOR r polishing, etching, goug- 
PREGJSION ing' shaping. Precision 

IVIDDELShockproof, Completely 
portable power from 4# 
volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) £4.95 p.p.13p, 
De Luxe Professional Kit 
with 17 tools £7'65 P.P. 
23p. Money back refund. 

power for the enthusiast, 

MERLIN SUPPLY CO. 

Dept. PW473 Nailsea, Bristol BS19 2LP 

BROADWAY ELECTRONICS 
'92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON S.W.17 01-672 3984 

CARTRIDGES -Stereo Sonotone 9TA H/C Diamond E2.40, 
Ronette SI05 Medium Output f1 .40, 5106 High Output £1.40, Acos 
GP93/I Sapphire fl 90, GP94/I Sapphire £2, Japanese equivalent to 
B.S.R. TCBs £1.75. P. & P. 7p on each. 

CARTRIDGES -Mono G091 Stereo Compatible £1.25, B.S.R. 
TC8H Jap. equivalent El .25. P. & P. 7p. 

HI-FI STEREO HEADPHONES Padded ear 
cushions seal out room noise. Perfect coupling 
between reproducer and ears assure full response 
impedance 8 ohms, frequency range 20-20,000 Hz 
6ft. cord and standard stereo plug. Only 22.57. 
P. & P. 274p. 

STEREO HEADPHONE JUNCTION BOX 
Simple unit connects direct to amplifier and speakers 
to give attenuated headphone output has 3 position 
switch to give headphones only, speakers only, 
speakers and headphones. Only £1 .50. P. & P. 13p. 

VYNAIR Widths from 50 to 54in., 75p yd. off roll. P. & P. IOp, 
# yard 40p. P. & P. IOp. Send Sp stamps for samples. 
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electronics 

100k! really 
mastered 

RAPY 

...practical 
...visual 

... exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

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

1/ BUILD AN 
OSCILLOSCOPE 

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

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

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

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 

to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

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

types of electronic equipment, radio and TV 

receivers, etc. 

1 POST NOW 

1 FREE BROCHURE 

or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS 

PLEASE WL43 

NAME 

ADDRESS 1 

special free gift also to all our students 
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"ESSENTIAL BOOKS FOR RADIO AMATEURS 

These are just four of a complete range of technical publications, 
log books and maps for the Radio Amateur. Send s.a.e. for complete list 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY .STREET, LONDON, WC1N 2AE TEL: 01-837 8688 

SHORT-WAVE H .A. C. KITS 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Rams, etc. 

NEW "DX" RECEIVER 
Complete kit -price £8 30 (poet & packing 20p.). 
Customer writes: "Australia, India and America 
at loud volume."-" 1 am 14 years of age and 
have logged over 130 stations, plus countless 
Amateurs from all over the world." 
This kit contains all genuine short-wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return. Send now for free descrip- 
tive catalogue, test report and order form. 
EXCITING COMPETITION for Snort -Wave 
listeners. Send Stamped envelope for details. 

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

EX COMPUTER PRINTED CIRCUIT 
PANELS 
2 x 4 in. packed with semi -conductors and 
top quality resistors, capacitors, diodes etc. 
Our price 10 boards 50p (8p). With a 

guaranteed min. of 35 transistors -data 
included. 
SPECIAL BARGAIN PACK 
25 boards for LI (25p). 

ELECTROLYTICS 
I0,000µ 75v, 33,000µ 40v, 44 x 24 in. dia., 
25,000µ 25v, 20,000µ 30v, 8,000 55v, 44 x 3 

in. dia. 50p (12p). 15,000µ`15v, 44 x 2 in. 
dia. 20p (IOp). 2,000µ 25v wire ended, 
3x 1 in. dia. I5p(5p) or 12 for f150 (15p). 

250 MIXED CAPACITORS 60p (Bp) 

250 MIXED RESISTORS 60p (Sp) 

3A STUD RECTIFIERS, 100 p.i.v. 
4 for 50p (5p) 

ASSORTED RELAYS 8 for LI (25p) 

SUB MIN. CO -AX. PLUGS & SKTS. 
4 pairs 50p (5p) 

MINIATURE GLASS NEONS 
12 for 50p (5p) 

REED RELAYS, MIXED 10 for 50p (Sp) 

MICRO SWITCHES, MIXED 
8 for 50p (8p) 

PAPST EXTRACTOR/BLOWER FANS 
100 cfm 44 x 44 x 2 f3.50 (28p) 

QUARTZ HALOGEN BULBSS 
12v 55w Op (Sp) 

Postage and package for each item shown 
in brackets. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 

01.478 8499 

TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 29 volts 
Output V. ,t Amps. Ref. No. Price P. S P. 
13Vx2 250 mA x2 MT111CS*t .. .. £081 9p 
12Vx2 500 mA x2 11T21.3 CT*? .. .. £0.0716p 
12V x 2 lA x 2 MT 71 AT4 .. .. £148 24p 
12V x 2 2Ax 2 MT 18 AT .. .. 82.08 30p 
12V 0 2 CA x 4 MT 70 AT .. . - £2.59 32p 
12V x 2 4A x l MT 108 AT . .. £2.92 34p 
12Vx2 5Ax^_ MT 72 AT £3.33 42p 

30 volts. All tapped at 0.12-15.20.24.30V 
Out. Ref. Nu. Price P.P. Out- Ref. No. Price P.P 
put put 
Amps. £ Au@e. £ 
500 mA MT 111 C P$ 112 16p 3A MT 20 AT 2.84 320 

IA MT 79 An 1-55 29p 4A MT 21 AT 3-10 40p 
2A MT 3 AT 2.23 30p 5A MT 51 AT 4.31 42p 

50 volts. All tapped at 0.19.25.33-40.50V. 
bon mA MT 102 AT4 1.45 24p 3A MT 105 AT3.91 410 

lA MT 103 AT 200 32p 4A MT 106 AT 5.08 41p 
2A ' MT 104 AT 3.10 32p 6A MT 107 AT 7.47 50p 

80 Volts. All tapped at 0.24.30.40-40.60V. 
500 niA MT 124 AT4 1 48 30p CAMP 127 AT 3.18 41p 

lA MT 126 AT 2.24 Cep CAMP 125 AT 4.59 430 

AUTO -WOUND RANGE 
Power Winding tapped at Ref. No. Price P. A P. 
output 
20 VA 0-115-210-240 MT 113 CT £0.89 lap 
75 

V.-.1 

MT 64 AT £872 30p 
150 V 0-115-200-220-240 MT 4 AT £215 32p 

200 VA MT 65 AT £3.00 32p 
900 V. Output at 50 E. Ref. IT3 AT Price P. & P. 
C -D Ignition system by R. M. Marston £230 29p 

Eel. 
EQUIPMENT RANGE 

Sec. Output (r.en.o.) Ref. No. Price P. S P. 
3-0-3 V. 200 mA MT 238 CS*t £0.89 8p 
9.0-9 V. 100 mA MT 13 C9*4 £091 8P 

12-0-12 50 mA MT 139 CS*t £0.91 SP 

20-0-20 30 mA MT 241 CS*4 £0.91 8p 
0-2002 20012 MT 214 CT*$ £121 16p 
0-8-9 x 2 500 mA x 2 MT 207 CT*$ £1.48 190 
0-15.20 x 2 500 mA x 2 MT 205 AT*$ £2.12 29p 
0.15.27 x11 500 mA x 2 MT 203 AT. £2.45 2'lp 
0-15.27 x2 7.A x 2 MT 204 AT. £3.42 300 
10-12.0.12.20 700 mA (d.c.) MT' 221 AT* £1.11 26p 

AT indicates open universal fixing with tags: CT is 

open U.clamp fixing with tags; CS is open 0 -clamp 
fixing with P.C. spills; *wltb interwinding screen; t un- 
tapped 240V Primary: f Primary tapped at 210-240V. 
other Primaries tapped at 200-220-140V. 
Over 200 types in stock through agents or direct. Send ter 
list. 

DOUGLAS ELECTRONICS INDUSTRIES LTD. 
(Dept. 210.120W ). Thames St., LOUTH, Lincs. L19117AD 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 

A 
Ar 

TURCAMPLIFICATION 
TRANSISTOR UNIVERSAL 

COMPANY LTD .a EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 

163 MITCHAM ROAD, LONDON SW I7 9PG 

01-672 3137 9080 

ARE PROUD TO ANNOUNCE AN ENTIRELY NEW RANGE OF 
PROFESSIONAL STANDARD DISCOTHEQUE EQUIPMENT AND AUDIO MODULES 

TUAC DISCOTHEQUE MIXER FEATURING AUTO FADE 
.s s Ar e .re .4t` FEATURES: MIC input with voluMe and tone control. Automatic MIC overide, with adjustable fade depth and sensitivity, fades them sic down when you make your announcements, then t he music automatically returns to its original level. Left and right deck volume. Master volume. treble and bass 

<` 4! - ' ;.. ` 
controls. Headphone monitor facilities for both decks. Headphone volume control. Automatic/manual overide switch. Panel mounting, finished in durable satin enamel. 40V. D.C. operation. Tone control specification as for VA06 -amp. pre £2000 Complete PSU L3.25 

p. & p. 5Op. p. & p. 25p. 

TUAC HIGH POWER AMPLIFICATION -built to 
100 Watt RMS Sine Wave Slave ...,s,,,jat. Amplifier. 

u table for use with above mixer. 
41 

.e _;,..-#. SLAVE Slave input, gain control, slave output, .-.-- - - Hi/Lo sensitivity switch. Rugged 
circuit. Rugged leather -cloth covered 

se. Short and open circuit protection. 
Over 200 watts peak output. 813 £49.50 p; & p. LI DO output. Impedance. 

high standards, and built to last 
_ 50 Watt RMS Sine Wave General 

-_ Purpose Amplifier. 
+ Suitable for Disco, PA, Guitar. 4 --1" inputs, 2 volume controls. Master 

' volume, treble middle and bass ,*,,,,......-.....-r- controls. Rugged circuit, rugged 
leather -cloth covered case, short and 
open circuit protection. Tone control 
specification as VA08 pre -amp. £41.15 p. & p. £I .00 

100 watt version £60.50 p. & p. £I -00. 

TUAC MICROPHONE MIXERS -battery operated -all steel construction 
- -_ FEATURES: 4 inputs with FEATURES: 2 Inputs with 

Tuai adjustable sensitivity, volume adjustable sensitivity, volume 
e h A - and extra wide range tone w -r _tn. .yi and extra wide range tone control on each input. 2 out ti.: v-{control on each input. Single_. stereo or mono use. Max .4. 

mí4 utput. Mono use max. output Tml 
output e R N 2V. Low noise silicon .. 2V. Low noise silicon transistor transistor line up. IBV. D.C. line up. 18V. D.C. operation. 

£14' 12 p. & p. 35p operation. £8.25 p. & p. 40p. 

TUAC 

E60.00 

COMBO AMP. yà 25 Watt RMS Sine Wave 
Ideal for small groups, club and a,7rr-, studio work, 4 inputs, 2 
volume controls. Master volume 

-- treble, middle & bass. 
Uses heavy duty Celestion .- speaker. 

p. & p. [1.50. 

TUAC POWER AMPLIFIER MODULES -TP 100W now with 4 RCA ISO watt output transistors -î- :: All output power ratings are R.M.S. continuous sine TPIOOW 100 watts RMS output into 80 £15. 18 p. & p. 45p. ::- wave using specified supply. P5100 Power supply and transformer £9.10 p. & p. 50p. `'".r'a Each circuit incorporates a robust driver transformer PS100/I00 Supply for two TPIOOW modules stage with thermal overload protection and is short and £18.00 p. & p. 65p open circuit proof. Full power response I OHZ-20KHZ TPSOW 50 watts RMS output into 8-150 £10.36 p. & p. 40p. t2dB Input sensitivity 30mV into 3KG. Hum and noise PSSO Power supply and transformer £6.86 p. & p. SOP. '.,i`_ y better than -70dB. Output impedance 80. Constructed PS50/50 Supply for two TPSOW modules £I1 95 p. & p. 65p. on glass fibre P.C. board. Two TP100W modules can be wired in a bridge output 0/P matching transformer 4-8.16-60.100(1 £8.00. circuit to give a single 200W R.M.S. output into 80 using 
TPIOOW. LHD. at full power 2 

PS100/100 supply. Use phase splitter PS201 to drive modules. 

TUAC PRE -AMPLIFIER 
MODULES 
VA06 Suitable crystal/ceramic P.U., Mic., 
£1.72 guitar, radio tuner, vol., treble & 

bass controls. Sensitivity 8mV for 
30mV 0/P Treble + 22 -15db n I2KHz. 

Constructed on glass fibre P.C. Board, 
individually tested. 

NEW RANGE 
HPA01 Head phone Amplifier. &15(2 
L3.71 200mW output. Left right fader. 

Volume control. 

TUAC LIGHT MODULATORS 
- 

Constructed on glass fibre P.C. Le, 
{ . yg ,1 i board, individually tested. e Three channel light modulator ` will control three separate sets of 
g f(h # - ; lights, up to 1000 watts each set. 

Bass t 18dB e¢ 40Hz. AMFOI Auto Fade Unit. Feed deck and :;\'`r. 'Tr 
L ,' One channel responds to the bass, 

to the middle, and see to city 

VA08 As VA06, but with extra middle 
£4.22 control. Treble +28dB v' 18KHz. 

Middle +20 -15dB e 4KHz. 

£4.40 Mic. Pre -amps in, output topowerne D D 
module. With fade depth and 

sensitivity controls. See spec. on disco mixer. 
high frequencies. Input sensitivity 

3 Channel SILMB illus. only 0.5 ait/ Three individual 
controls allow for adjustment of 

the three channels, and a master for 
Bass +20 -10dB s 40Hz. Sensitivity 4mV. 

PS20I Phase Splitter unit to drive two 

sensitivity control allows 
input levels up to 100 watts to be safely accommodated. Full 
interference suppression. Full 

SVA01 As VA08 but stereo with bal.Amplifier £1.75 TPIOOW modules in bridge 0/P. 
wave control. 

Isolating input transformer does not affect SILMB 3 Channel 
operation. Fully Fused. . £17.45 p. & ,. 35p. £9.47 control. 

WAA01 WAA-WAA Module. 
MVA01 Suitable for disco, mie., tape 
L450 input. inputs, with Vol. &cone 

control on each input. Sensitivity 
2mV. +25dB u I2K Hz to +20dB p 40Hz. 

This is an 
£2.75 exceptional unit, producing a 

superb WAA-WAA for guitars. 
Pedal soon available 

Single Channel version. S2LMD 
Increased capacity of 1800 watts. Sensitivity S2LMB I Channel 
control. Isolating input transformer does not £6.47 p. & p. 25p. 
affect amplifier operation. 

MEVA01 Magnetic Cartridge equa lisation. 
£2.60 Connects to input of VA06 or 

VA08 with volume control, 

FUZ01 Fuzz Module. Professional stun- 
£4.75 dard. Volume, tone & fuzz 

sustain controls. Case soon 
available. 

- 

POWER SUPPLY UNIT 
For use with all -amp modules discotheque Output 

SWAM Master volume and presence 
£2.40 control. High treble boost o! 

+15dB (n 15KHz. 

FXDOI Frequency Doubler Module. £3I7 Doubles the frequency of any 

pre and mixer. 
40V. IOOmA £325 p. & p. 25p. 

sinusoidal wave, such as that 
obtained from the WAA-WAA module. 

UA01 Increases the of any of the ALL PRICES ARE EFFECTIVE FROM Ist APRIL 1973 EFV output 
£2 50 above to IV. RMS. Low impedance 

emitter follower output. POSTAGE AND PACKING 20p EA. AND ARE INCLUSIVE OF V.A.T. 

ALL TUAC KITS ARE SUPPLIED COMPLETE WITH 

EASY TO FOLLOW WIRING INSTRUCTIONS AND 

LARGE S.A.E. WITH ALL ENQUIRIES 
PLEASE. 
OUR TECHNICAL STAFF WILL BE PLEASED TO 

CIRCUIT DIAGRAM. CALL FOR A DEMONSTRATION y y 

OF ANY OF THE ABOVE UNITS. SPEAKERS AND 

CABINETS ALSO SUPPLIED. 

TUAC ADVISE YOU ON ANY PROBLEM. ALL TUAC EQUIP. 
MENT CARRIES A 12 MONTH GUARANTEE. TRADE 
AND EXPORT ENQUIRIES WELCOME. 
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EGO%i 
ARD 

SP25 
GARRMk 

111 1 7 45 Special OHO V 
Purchase. 
Limited number available 
Garrard SP25 Mk. III 
Goldring 0800 
Teak plinth and tinted cover 
All leads supplied. 
Please add £1.25 P. & P. & Ins. 

TURNTABLES 
Please add 75p P. & P. & Ins. 
Connoisseur BDI Chassis £12.75 
Garrard SP25 Mk. III £9.90 
Garrard AP76 £17.20 
Garrard SL65B £13.95 
Garrard 401 628.75 
Garrard Zero 100 (Auto) £36.90 
Garrard Zero 100 (Single) £35.90 
BSR MP60 69.40 
Goldring GL72 £20.90 
Goldring GL72/P £27.45 
Goldring GL75 £26.85 
Goldring GL75/P £34.95 
Goldring 101/P.C. £20.00 
Wharfedale Linton + cart. £25.90 
Thorens TDI25AB Mk. II. £27.95 
Thorens TD150 Mk. II £91.45 
Thorens TDI60 AB & C £53.95 

TUNERS 
Please add 83p P. & P. & Ins. 
Amstrad Multiplex 3000 £27.25 
Armstrong 523 £39.30 
Armstrong 524 £31.45 
Rogers R/brook FET4 

RogerssR%brook FET4 
£3575 

Rogerss Rf) bourne FET4 
£38.95 

(Chassis) £45.00 
Rogers R/bourne FET4 

(Cased) £49.50 
Sinclair PR060 (Module) £16.95 
Sinclair 2000/3000 Tuner £29.90 
Leak Delta FM (Cased) £53.60 
Leak Delta AM/FM (Cased) £6375 
Alpha Highgate FTI50 £37.95 
Metrosound FMS 20 £38.65 
Philips RH 690 £33.00 

TUNER/AMPLIFIERS 
Please add £I P. & P. & Ins. 
Alpha Highgate 150 £49.75 
Armstrong 525 (Teak cased) L69.45 
Armstrong 526 AM/FM 

(Teak cased) 
Leak Delta 75 
Teleton 2100 
Goodmans One Ten 
Goodmans Mod 90 
Rotel 150 
Rotel 400 
Rogers Ravensbrook 

(Teak cased) £77.00 
Rogers R/brook (Chassis) £7200 
Alpha FR 3000. New product £72.00 

All prices Correct 
at time of press 

E. & O. E. and are 
subject to 

olterations. 

£77.25 
£11900 
£32.50 
£98.90 
685.50 
649.10 
£75.50 

uPTQ: 
Global% GOLDEN 

e Ouaranttt 
W. GUARANTEE THAI WITHIN 1 ISIS OF PURCHASE 

IF ANY ITEM OF G000S IS FOUND TO BE GENUINELY 
DEFECTWE WE WILE REPLACE THE SAID GOODS 

WITHOUT OUESTON. AFTER 7 DAYS GODlt ARE 

COVERED BYMANOFACTOHENS 12 MONTHS 
GUARANTEE. 

AMPLIFIERS 
Please add 85p P.& P. & Ins. 
Amstrad 8000 Mk. 11 

Amstrad IC2000 
Amstrad Integra 4000 
Armstrong 521 (Teak cased) 
Alpha Highgate 212 
Alpha Highgate FA300 
Alpha Highgate FA400 
Leak Delta 30 
Leek Delta 70 
Metrosound ST20E 
Metrosound ST60 
Pioneer SA600 & 610 
Pioneer SA500A 
Pioneer SA1000 
Rogers R/brook (Chassis) 
Rogers R/brook (Cased) £41.50 
Rogers R/bourne (Chassis) £49.95 
Rogers R/bourne (Cased) £52.75 
Sinclair PR060 2 X Z30/PZ5 £14.70 
Sinclair PR0602 X Z30/PZ6 £16.70 
Sinclair PR060 2 X Z50/PZ8/ 

Trans £22.95 
Sinclair AFU (Filter Unit) £4.20 

£17.95 
£21.30 
£28.00 
639.70 
£22.95 
£34.93 
£52.95 

Sinclair 605 
Sinclair 2000 Mk. 11 

Sinclair 3000 Mk. II 
Wharfedale Linton 
Telsten SAQ 307 
Rotel RA310 
Rotel RA6I0 

SPEAKERS 
Please add £1.50 per pair 
P. & P. & Ins. Price per pair 
Amstrad 138 £13.90 
Wharfedale Denton 2 
Wharfedale Linton 2 
Wharfedale Melton 2 
Wharfedale Dovedale 3 
Celestion Ditton 120 638.40 
Celestion Ditton 15 £51-00 
Celestion Ditton 25 £84 50 
Celestion County (new Prod.) £34 50 
Goodmans Double Maxim £47.40 
Goodmans Mezzo 3 645.95 
Goodmans Magister £8295 
Special bulk 
purchase 

£14.95 
£27.50 
£22.50 
£43.90 
£24.85 
£32.25 
£35.65 
£44.85 
£54.90 
£24.20 
£45.95 
£57.25 
£31.95 
£96.95 
£37.95 

£210 

628.40 
£35.40 
£4590 
£59.80 

Plus 65p P. & P. & Ins. 
Finished in teak veneer with tinted 
dust cover. (Fully assembled). For 
Garrard SP25; 2025TC; 3000; 
AT60; 2000; 2500; 3500; 5100; 
1025; SL65B; Also for BSR, 
McDonald MP60 and others. 
For AP76; AP75; SL72B; SL75; 
SL95B*. £3.90 + 65p. P. & P. & Ins. 
Also finished in walnut to match 
Japanese equipment -at no extra. 
CARTRIDGES 
Please add 10p P. & P. & Ins. 
Goldring G850 £3.35 
Goldring G800 £4.70 
Goldring G800E £7.50 
Goldring G800 Super E £14.15 
Shure M3D £3.70 
Shure M44E £4.75 
Shure M55E £5 55 

I Ortofon SLI5 £15.85 
Sonotonc 9TAHC £1-35 

LOBAL AIIIDIO 
DISCOUNT WINiENOUSES 

Dept( PW4) 174 Pentonville Road, London, Nt. Telephone 01.2781769 
Or: 4 Nigh 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, 

MAIL ORDERS 
Order e conf,dence Send Postal Order. Cheque. 

. Monev Order. Bank Graft. Giro or Cash by Registered 
Mad. CALLERS: Please note treat cheques can onty be accepted togetner 
WW1 cheque cards (not Barclay Card/. 

2 minutes from KING'S CROSS. EUSTON & ST. PANCRAS 

on main road leading to the East and West Country 

forfast,easy- 

reliable soldering. 
Ersin Multicore Solder contains 5 -cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised surfaces. No extra flux 
is required. 

EASY -TO -USE 
DISPENSERS 

J 
Size 5 

Savbit alloy 
18 swg, 18p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 18p 
Size 15 
60/40 alloy 

22 swg, 22p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size 1 cartons in 40/60, 60/40 

and Savbit alloys 
in 7 gauges 25p 

Size 12 
for Service 
Engineers and 
Electricians. 
75ft of 18 swg 
Savbit alloy. 75p 

BIB WIRE STRIPPER AND CUTTER" 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic -covered handles. Case 

hardened and precision ground, Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flux. 75pj 

Prices shown are.recommended retail. excluding VAT.' 
From Electrical and Hardware Shops. If unobtainable. send 10p p&p direct to: 

Multicore Solders Ltd., Hemel Hempstead. Hertfordshire HP2 7EP..' 

ELEKON SPECIALS 
TWIN POWER SUPPLY PANELS. contains 2 x Texas IB10J10 8111enn Bridge 
Rectifiers, 100 P.I.V, at 1A; I. x Mallard 0AZ225 Zeller Diode, 7.5V, 10W; 1 to 

LT.T. Zener Diode, 5.1V, 1W: 5 r. Texan I8121 Silicon Diodes. 150 P.I.V. at 20mA. 
Electrolytic Capacitors, 2 x Pleorcy 1.000{íF, 25V; 2 x 5012F, 30V; 2 X !dullard 
25012F 25V; 2 x Mollard 640µF, 25V. Circuit Beta/le suppled. Our best ever 
bargain £1, post 10P. 

EóÓ0Ó/118 L1Ó,ÓÓÓ/2 , 16 +O 8/5ÓV1Ó000 +r 1000/4ÓS5 All tat/25. 85p4each,npu t0 fr30. ee. 

16 + 15/350, 32 + 16/250, 40 + 40/250, 50 + 50/200, 80 + 80/450, 100 + 100/385. 
All at Zap each, poet Tree. 
2000/50, 2500/505000/50, 10,000/50, 12,500(60. 50p each, post free. 

SONSOL DE -SOLDER BRAID. 9 ft. length Sop. 20 ft. length 81-00,50 ft. length £2.60. 
Enquiries invited for any Electrolytic Capacitors, Special Bulk Prices. We 
Guarantee al our Capacitors. 

ELEKON ENTERPRISES 
224a St Paul's Road, Highbury Corner, London N.1 

LEARN RADIO 
dc ELECTRONICS AT HOME 
No knowledge needed- Extras.Tools,transistors, 

build as you learn with meter etc. All supplied. 
the exciting new You could build a 

'Technatron' kit. No radio in weeks. 

SENELD FOR FREE 76 
ECTRONICS, C & 

PAGERADIO/TV, GUIDE TO 
G, TELECOMMS ETC' --! ---- MB I MI 11/1 sf1 

I Dept. BPWI4 Aldermaston Court, Reading RG74PF.` 

Name 
I 

I 
I 

Address 

Age .Cv BPW14I 
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(1) 
Q) 

THIS IS THE FIRST PAGE 
OF THE GREAT BI-PAK SECTION 

BRAND NEW FULLY GUARANTEED 
30107 0.20 AD162 0.38 110148 0.10 ADM 0.45 

40118 0-20 AI)181 A 110145 0.12 BD 138 0.50 
AC116 023 A1)162 (MP) 380150 0,18 BO139 0.55 
AC117K 0.20 0-65 130151 0.20 380140 0-00 
AC122 0.12 ADT140 0.50 130152 0.17 ßD105 0.80 
AC125 0'17 AF114 024 110153 0.28 BD171 0.00 
A0126 0-17 AF11S 0.24 100154 0.80 80176 0-60 

AC127 0.17 A Fli6 0.24 B0157 0.18 ß13l77 0.66 

AC128 0.17 A F117 0'24 130158 0.12 BD178 0.85 
AC132 0-14 AFil6 0.85 110159 0.12 ßD179 0.70 
A0134 0.14 A FI24 0.30 B0160 0.46 ADM) 0.70 
AC137 0.14 AF125 0.25 80161 0.50 BD185 0.85 

ACI41 0-14 AF128 0.28 130167 0.12 ßD186 0.85 

AC141K 0.17 AF127 0.28 130168 0.12 310187 0.70 
tC142 044 A1r189 0-30 AC109 0.12 ßD188 0.70 
A0142K 0.17 A F178 0.50 130170 0.18 BD189 0-75 
A0151 0.16 AF179 0.50 130 71 0.14 ßD190 0.75 
A0154 0-20 A F180 0.60 80172 0.14 BD198 0.85 
ACI65 0.20 AF181 0.46 BC173 0.14 BD198 0.85 

AC156 0.20 AF186 0.45 130174 0.14 ßD197 0-90 

ACI87 0.24 AF239 0.87 30176 0.88 ADIOS 0.90 
AC185 0.20 AL102. 0.65 110177 0.19 ÁD199 0.95 

1C188 0.20 AL103 0-85 B0178 0.19 ßD200 0.95 
A0187 0.20 A8Y28 0.25 38(1179 0.19 BD206 0.80 
AC198 0.24 A8Y27 0-80 B0189 0.24 130308 0.80 
AC169 0.14 ABY28 0-25 B0181 0.24 ßD207 0.95 
A01.76 0.20 A8229 0.25 130182 0-10 ßD208 0.95 
.4C177 0.24 ABY60 0.26 ßC1821 0.10 BDY20 1.00 
AC178 0.28 ABYSI 0.25 130183 0.10 ßF116 0.84 

AC179 0.28 ASY62 0.25 1301ß8L 0.10 BF117 0.45 

AC180 0.17 A8Y64 0'25 130184 0.12 ßF118 0.70 
tC180K 0-20 ASY66 0.25 1301841. 0 12 ßF119 0-70 

A0181 0-17 ASY86 0'25 110180 0.28 BFIS1 0.45 

AC181K 0 20 ASY57 0.25 110187 0.28 BF128 0.50 

'IC187 0.22 A8408 0.25 ßO_07 0.11 BF125 0.45 

AC187K 0-20 A8221 0.40 130208 0.11 111e127 0.50 

AC188 0.22 B(1107 0.09 B0209 0.18 BF152 0.55 
AC188K 0-20 130108 0.09 BC212L 0.11 ßF163 0.46 

ACY17 0.25 110109 010 BC2ISL 0.11 B1e154 0.45 

ACY19 0.20 BC113 0.10 130ß14L 0.14 ßF165 0.70 

ACY19 0.20 B0114 0.16 B0'225 0.25 BF168 0.48 

ACY20 0.20 BC110 0.15 130226 0.85 BF167 0.55 

ACY21 0,20 BC118 0.16 BCY80 0.24 ßF188 0.65 
ACY2'2 046 B0117 0.16 BCY21 0.26 ßF159 0.60 

ACY27 0-18 BC118 0.10 BCY32 0.80 BF180 0.40 

ACY28 0,19 730119 0.80 ßC433 0.88 ßF182 0.40 

ACTOS 
ACY30 

0.35 
0.28 

BC120 080 
710125 '012 

BCY94 
BCY70 

0.25 
0.14 

BF163 
BF1O4 

0.40 
0.40 

ACV]. 
aCY34 
ACY36 

0.28 
0-21 
0.21 

A0126 0.18 
A018: 0.12 
110184 0.18 

BOY71 
BCY72 
BCZ10 

'088 
0.14 
0.80 

ßF186 
ßF167 
ßF178 

0.40 
0.88 
0.82 

A0Y36 0-28 30156 0.12 BCZ11 0.85 132.176 0.85 

A CY40 0,17 B0186 0.15 30812 0-85 BF177 0.85 

ACY41 
ACY44 
AD180 
AD140 
AD142 
A 014 
( 0149 
AD181 

0,18 
0.86 
0,88 
0.48 
0.48 
0.38 
0-50 
0.33 

B0137 0.15 
7101.89 0.40 
B0140 0-80 
B0141 0.30 
I3C142 0.30 
BC148 0.30 
30145 0.45 
BC147 0-10 

ßD121 
130128 
BD124 
BD181 
ADM 
ADM 
ADM 
ßD136 

0.80 
0.65 
0.60 
0.60 
0.60 
0-85 
0.40 
0.40 

BF178 
11.9179 
BF780 
BF181 
ßF182 
BF183 
ßF184 
ßF186 

0.80 
0.30 
0.80 
0.80 
0.40 
0.40 
0.25 
0.80 

NEW COMPONENT PAK BARGAINS 
Pack 
No. Qty. Description 

0 1 260 Resistors mixed values approx count by weight 
C 2 200 Capacitors mixed values approx. count by weight 

3 60 Precision Resistors 1%. 01% mixed values .. 
C 4 76 4th W Resietors mixed preferred values .. 

t` 5 6 Pieces assorted Ferrite Rods .. .. 
l. 8 2 Tuning Gangs, MW/LW VIIF 
O 7 1 Pack Wire 20 metres assorted colours 
o 8 10 Reed Switches .. .. .. 
C 9 3 Miero Switches .. .. .. .. .. .. 
010 15 Assorted Pots R Pre -Sets - 
011 2 Jack Sockets 3 x 3.5m 2 e Standard Switch Types .. 
C12 40 Paper Condensers preferred types mixed values .. 
013 20 Electrolytics Trans. types 
C14 1 Pack assorted Ear.lware--Nute/Bolts, Grommets ele... 
010 4 Maine Toggle Switches, 2 Amp DM .. 
C16 20 Assorted Tag Strips º Panels .. .. 
C17 10 Assorted Control Knobs .. .. 
018 4 Rotary Wave Change Switches .. .. 
019 3 Relays 6-24V Operating .. 
1'20 4 Sheets Copper Laminate approx. 10' x T' 

BFI6S 
BF194 
131,195 
BF196 
BF197 
BF_00 
ßF_2_ 
BF257 
BF268 
13F:55 
BF262 
BF'263 
BF278 
BF271 
B F272 
B1r273 
ßF_74 
BFWIO 
BFX29 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
BFY60 
BFY61 
BFY62 
BFY53 
BPX25 
BSXI9 
BSX'20 
1381122 
B8Y'26 
BSY27 
BSY28 
B8Y29 
BSY88 
88Y39 
1313Y,10 
B8Y4I 
B8Y96 

0.40 
0.12 
0.12 
0.14 
0.14 
0.45 
0-95 
0.45 
0.60 
0-85 
0.05 
0.55 
0.35 
0.80 
0.80 
0.85 
0.85 
0-60 
0.27 
0.28 
0.80 
0.82 
0.24 
0.22 
0.20 
0.20 
0.80 
0.17 
0.85 
0.15 
0.15 
1.15 
0.15 
0.15 
0.15 
0.16 
0.18 
0.18 
0.28 
0.28 
0.18 

BSY95A. 012 
BuIOS 800 
C111E 0.60 
0400 0.80 
0407 026 

020 
0.50 
035 
0.20 
0.80 

C442 0.80 
0444 085 
C450 0.22 
MAT100 0.19 
MAT1O1 0.20 
MAT120 019 
MAT121 0.20 
MPF102 0.42 
MPF104 0.87 
MPF105 0.87 

0424 
0426 
C426 
C428 

OCI9 
0020 
0022 
0023 
0024 
0026 
0026 
0028 
0029 
0035 
0036 
0041 
0042 
0044 
0046 
0070 
0071 
0072 
0074 
0075 
0076 
0077 
0081 
0081D 
0082 
0082D 
0088 
0084 
00139 
00140 
00169 
00170 
00171 
00200 
00201 
00202 
00203 
00204 
00205 
00309 
P846A 
P397 
OCP71 
ORP12 
ORP80 
ORP81 
ST140 
8T141 
TI843 
11748 
20301 
20302 
20303 
20304 
2G308 
20308 
20809 
20339 
20339A 
20344 
20846 

0-85 
0-e6 
0.88 
0-42 
0.68 
0.38 
0.25 
0-50 
0.50 
0.48 
0-50 
0.20 
0-24 
0.15 
0-12 
0-10 
0-10 
0-14 
0.14 
0.15 
0.15 
0.25 
0.15 
0.15 
0.15 
0.16 
0.80 
0.20 
0.80 
0.20 
0.25 
0.25 
0.85 
0.85 
0.28 
0.88 
0.25 
0.26 
0.85 
0.40 
0.80 
0.48 
0.48 
0.48 
0.40 
0.40 
0.18 
0.17 
0.80 
0.27 
0.00 
0-19 
0.19 
0.24 
0.40 
0.85 
0.85 
0-20 
0.18 
0.18 
0.18 

2(1271 
2037113 
20873 
20374 
20377 
20378 
20881 
20382 
20401 
2(1-414 
20417 
229388 
2N888A 
229404 
2N404Á 
219524 
219627 
219598 
2/9699 
229696 
2/9897 
227698 
227699 
229706 
2N706A 
229708 
2N711 
229717 
2N718 
2N718Á 
229728 
227727 
229743 
229744 
229914 
229918 
229929 
229980 
2291131 
2291132 
2291302 
2191308 
ßN1304 
2291305 
2N130ß 
2291807 
2291308 
2291309 
ßN1818 
2291711 
2211889 
2291890 
2191893 
2292147 
2292148 
2292180 
2292192 
2292193 
2272194 
2292217 
2192218 

DEVI CES 
0-18 
0.12 
0-17 
0-17 
0.30 
046 
0.18 
0.16 
0.30 
0.30 
0.25 
0.35 
0.55 
0.20 
0.28 
0-42 
0.49 
0.42 
0.45 
0.12 
0.13 
0.24 
0.86 
0.08 
0.09 
0.12 
0.80 
0.85 
0.24 
0.60 
0-28 
0.28 
0.20 
0.20 
0.14 
0.30 
0.21 
0.21 
0-20 
0-22 
0.14 
0.14 
0.17 
0.17 
0.21 
0.21 
0.28 
0.88 
0.20 
0.20 
0.82 
0.45 

.0.87 
0.72 
0.67 
0.60 
0.85 
0.35 
0-85 
0.22 
0.20 

2292219 0.20 2N3054 0.48 ßN4059 
2292220 0.22 2293055 0.50 2294080 
2292221 0.20 2N3391 0.14 2294081 
2292222 0.20 2N3391A 0.16 2294062 
2292388 0.17 23(3392 014 2294184 
2N2369 0.14 W42692 0.14 2294286 
2N2389A 0.14 
2292411 0.24 
2292412 0.24 
2292646 0.47 
2292711 0.21 

2383394 
2293395 
2N3402 
2383403 
2103404 

0.14 
0-17 
0.21 
0.21 
0.28 

ßN4286 
2N4287 
2294288 
2384289 
2384290 

2292712 0.21 2103405 0.42 2294291 
2292714 0.21 2383414 0.15 2294292 
22(2904 0.17 2293415 0.15 2N4293 
2N2904Á 0.21 2293418 0.28 2196172 
2N2906 0.21 2293417 0.28 2295497 
2N2902Á 0-21 
2292906 0.15 
2N2908A 0.18 
2292907 0.20 

2293525 
2293846 
2293702 
2103703 

0.75 
0.09 
0.10 
0.10 

2270468 
2276459 
28301 
28302A 

2212907A 0.22 2293704 0.11 28302 
2102924 0.14 
2192924 0.14 

2213702 
2383708 

0.10 
0.09 

28303 
28304 

2292925 0.14 268707 0-11 28306 
2192920 ((2) 

0.12 
2N3708 
2N3709 

0.07 
0.09 

28306 
28307 

2292926 (Y) 8N3710 0.09 253.21. 
0.11 2213711 0.09 28322 

2x2926 (0) 2293819 0-28 28322A 
0.10 2N3820 0.50 28323 

2272926 (R) 2103821 0.35 28324 
0.10 2383823 0.28 25326 

2382926 (B) 2108908 0.88 28326 
0.10 2293904 0.80 28327 

2N3010 0.70 2293006 0.28 28701 
22(3011 -0.14 2N8906 0.87 40361 
2063058 0.17 22(4058 0.12 40362 

DIODES AND RECTIFIERS 

AA119 0.08 BY188 0.21 0410 
AÁ120 0.08 BY184 050 0A47 
AA129 0.08 BYX38/30 0A70 
AAY30 0.09 0.42 OA79 
AAZ13 0.10 BYZIO 0.85 OAK 
BÁ100 0-10 BYZll 0.30 OA86 
BA116 0.21 BYZ12 0.30 0A90 
BA128 0.88 BY213 0.25 0A91 
BA148 0.14 BYZ18 0.40 0A96 
ßA164 0.12 BYZ17 0.35 0A200 
BA106 0.14 BYZ18 0.85 0A202 
BA166 0.18 BYZ19 028 8010 
BY100 0.15 C062 SD19 
BY701 018 (Eg) OA91 IN84 
BY 105 0-17 0.06 I1934A 
BY114 0.12 00651 1N914 
ßY126 0.14 (Eq) 0A70 - IN916 
BY127 0.15 0A79 0.08 IN414B 
ßY'128 0.15 OA8 0.35 18021 
BY130 0.18 OA68L 0.21 I8951 

0.10 
0.18 
0.18 
0.18 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.17 
0.18 
0.22 
0.82 
0.40 
0.50 
0.42 
0.42 
0.55 
0.70 
0.84 
084 
0.84 
0.50 
0.92 
0.42 
0.56 
0.70 
0.70 
0.70 
0.70 
0.42 
0.40 
0.45 

0-35 
0-07 
0.07. 

0-07 
0.07 
0.09 
0.08 
0-06 
0-07 
0-05 
0.07 
0-06 
0-05 
0.07 
0.07 
0-08 
0.08 
0.08 
0-10 
0.06 

Price 
0,50 
0.50 

0.50 
0.50 

0-50 
0.50 
0.50 
0.50 
0-50 
0-50 

0.50 

0-50 

0.50 

0.50 

0.50 

0760 

0.50 

0.60 

0.60 

0.50 

Please add 1017 poet and packing on all component packs, plus a further 10p 

pack Nos. 01, C2, C19, C20. 

PLUS -MUCH MORE - 
SEND NOW FOR THE 
BI-PAK "Component Catalogue" 

5p to cover postage etc. 

Please note that as from April 1st 10% must be 
added to all the above prices. 

30390 COMPONENT PARS 
MIXED ELECT h929í0 COMPONENTS 

Exceptionally good raine 
Iteeletore, capacitors, pote, electrolytic. 
and colts plus many other useful items. 
Approximately 31be in weight. Price incl. 
P. & P. 81.50 only. 

BRAND NEW 
POST OFFICE 
TYPE TELE- 
PHONE DIALS 

ONLY 75p each 

THE NEW S.G.S. EA 1000 AUDIO 
AMP MODULE *Guarantee 

3 Watts 
R.M.S. 
ONLY 

£2.63 each 
Modual Tested and Guaranteed. 
Qty. 1-9 82.83; 10.-26 62.28 Prier each. Larger 
quantities quoted on request. Full hook-up dlagran,x 
and complete technical data supplied free with each 
modual or available separately at lop each. 

SYSTEM 12 STEREO 
Each Kit contains two Amplifier Mod- 
ules, 3 watts RMS, two loudspeakers, 
15 ohms, the pre -amplifier, trans- 
former, power supply module, 
front panel and other acces- 
sories, 

/*1 

as well as an illus- 4J 
trated stage -by -stage instruc- 
tion booklet designed for the 
beginner.h £16.95 Further details available on 
request. 

ONLY 
FREE 
P. & P. 

N OW TURN OVER FOR MORE FANTASTIC OFFERS 
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NEW LOW PRICE TESTED S.C.R.'s 
PIV IA 34 5A 5.4 7A 10A 16A 30A 

TOS T066T066T064T048T048T048T048 
50 0.23 0.25 0.35 0.35 0.47 0-50 0.53 1.16 

100 0.25 0.33 0.47 0.47 0.50 0.58 0.63 1.40 
2000-80 0.87 0.49 0.49 0 57 0'61 0.78 1.60 
4000.43 0.47 0.56 0-56 0-67 0-75 0.93 1.75 
6000.53 0.57 0-68 0.68 0.77 0.97 1.28 -- 
8000-630-700.80 0-800-00 1.20 1.504-00 

SIL. RECTS. TESTED 
PIV 300mA 750mA lA 1-5A 34 10A 30A 

50 0.04 0.05 0.05 0.07 0.14 0-21. 0.60 
100 0-04 0.06 0.05 0.13 0.16 0.23 0-75 
200 0.05 0.09 0-06 0.14 0-20 0.24 1.00 
400 0-06 0.13 0.07 0.20 0.27 0.37 1.25 
600 0-07 0.16 0-10 0-2:. 0-34 0.45 1.86 
800 0.10 0.17 0-11 0.25 0.37 0.55 2.00 

1000 0-11 0'25 0.14'0.30 0-46 0-63 2.50 
1200 - 0.33' - 0.38 0-57 0-75 - 

TWOS 
V13OM 2A 64 10A 

TO -1 TO -66 TO -88 
£p £p £p 

100 30 50 76 
200 50 60 90 
400 70 75 1-10 

DIACS 
FOR USE WITH 
T RIACS 
1121100 (D32) 37p each 

FREE 
One 60p Pak of your 
own choice free with 
orden valued £4 or over. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
TI 8 203713 0071 
T2 8 D1374 0075 
'1'3 8 D1216 0081D 
T4 8 20381T 0081 
T5 8 20382T 0082 
TO 8 203440 0044 
T7 8 20345B 0045 
TO 8 20378 0078 
TO 8 '103994 2r1302 
T10 8 20417 ÁF117 

All 50p each pak 

292060 NPR SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 25p 
each. 

120 VON MIXIE DRIVER 
TRANSISTOR. Sim. 
115X21 & C407, 3N1893 
FULLY TESTED AND 
CODED ND 120. 1-24 
17p each. TO.5 N.P.N. 
25 up 15p each. 

Sll. trans. suitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX800 5p each. 
Any Qty. 

POWER 
TRANS 

BONANZA! 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-33V. 400mV 
Case) 13p ea. 10W (Top- 
Hat)18p ea. 10W (210-10 
Stud) 25p ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

10 amp POTTED 

BRIDGE RECTIFIER 

on heat sink. 
100PIV. 90p each 

NEW LINE 
Plastic Encapsulated 
2 Amp. BRIDGE RECTS. 

50 v RMS 32p each 
100 v RMS 871) 
400 v RMS 485 , 

Size 15 mm x 6 mm. 

UrrlauRCTION 
UT46. Eqvt. 2E2646, 
Eqvt. TIS43. BEN3000 
27p each, 25-99 251) 
10011P 20p. 

CADMIUM CELLS 
ORP12 43p 

ORP60, O RP8140p each 

GENERAL PURPOSE 
NON SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 200706/8. BST - 
27/28/95A. All losable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PEP ß1m. to 
2142906, BCY70. When 
ordering please state 
preference NPN or PNP. 

£p 
20 For 0.50 
50 For 1-00 

100 For 1.75 
500 For 7.50 

1000 For 1800 

SIL. G.P. DIODES £p 
300mW 30..050 
4OPIV(Min.) 100..1.50 
Sub -Min. 500 -5.00 
Full Tested 1,000..9-00 
Ideal for Organ Builders. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Money back refund if not satisfied 

Pak 

U 1 

U2 
U 3 

Ao. Description Price 

120 Glass SubMis. General Purpose Germanium Diodes 0.60 
60 Mize. Geranium Transistors AF/RF 0.50 
75 Germanium Cold Bonded Sub -Min. like 045, 0447 0.50 

U 4 40 Oermaufum Translators like 0081, 40128 0.50 
U 5 80 200m-4 Sub -Mtn. Silicon Diodes 0.50 
U 6 30 811. Planar Trans. NON like BSY96A. 2E706 0.60 
U 7 16 811. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 1000 050 
IT 8 50 Sil. Planar Diodes DO -7 Glass 250mA like OA200/202 0-50 
U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0.60 
1110 20 BAY50 charge storage Diodes DO -7 Glue 0-50 
Ull 25 PEP Sil. Planar Trans. TO -5 like 2N11ß2, 2142904 0.60 
0113 12 Silicon Rectifiers Epoxy 500mA tip to 800 PIV 0-60 
U13 30 PNP-NPN Sil. Transistors 00200 & 20 104 0.50 
1114 150 Mixed Silicon and Germanium Diodes 0-60 
1715 26 NPN 811. Planar Trans. TO -5 like BFY61, 2E697 0.50 
0116 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.60 
1717 80 Germanium PEP AF Transistors TO.5 like ACV 17-22 0.50 
1115 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0.60 
U19 25 Silicon NON Transistors like B0108 0.50 
U20 12 1.5 Amp Silicon Bectifiere Top Hat up to 1000 PW : 0-60 
LT21 30 AF. Germanium Alloy Translators 2(1300 Series & 0071 0.50 
U23 80 MADT'e like MHz Series PNP Transistors 0.50 
1124 20 Germanium 1 Amp Rectifiers (13M Series up to 300 PIV 0.60 
1125 25 300 MHz NPN Silicon Transistora 21470e, B8Y27 0.60 
1126 30 Fast Switching Silicon Diode. like IN914 Micro -Min. 0.50 
027 12 2(016 Germanium AF Translators TO -1 like AC127 0.50 
1329 10 1 Amp SCR's TO -5 can, up to 600 PIV CRS1/25-600 1.00 
U30 16 Plastic Silicon Planar Trans. EPN 2E2926 ....... 0.50 
U81 20 Silicon PlanarPlaetic NPN Trans. Low Noise Amp 2N3707 0.50 
1132 25 Zener Diode. 400mW D0-7 case 3-18 volte mixed . 0.60 
1183 15 Plastic Case 1 Amp Silicon Rectifiers 51E4000 Series 0.60 
1724 30 Silicon PEP Alloy Trans. TO -5 BCY26 25802/4 0.60 
1185 25 Silicon Planar Transistors PEP TO -18 2E2906 0.60 
0136 26 Silicon Planar NPN Transistors TO.5 BFY50/61/62 0.50 
1137 30 Silicose Alloy Translators 50-2 PEP 00200, 28322 0.50 
1788 20 Fast Switching Silicon Trans. NON 400 MHz 2E3011 0.50 
1759 SO RF. Ger. PNP Transistor. 2E1303/5 TO -5 0.60 
1740 10 Dual Transistors 6 lead TO.5 2E2060 0.50 
1141 25 RF Germanium Transistors TO.5, 0045, NET72 0.60 
5242 10 VHF Germanium PNP Transistors TO -1 NKT667, AF117 0.50 
1148 25 Sil. Trane. Plastic TO -18 A.F. 80113/114 0.60 
U44 20 Sil. Trans. Plastic '10.6 BC115/NPN 0.50 
U45 7 34 SCR. TO66 up to 60001V 1.00 

Code No's. mentioned above are given as a guide to the type of device in 
the pak. The devices themselves are normally unmarked. 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

Sp 
QI 20 Red spot transistors PEP 0.60 
Q2 i6 White spot R.F. translators PEP 0.90 
Q3 4 OC 77 type transistors 0.50 
Q4 6 Matched transistors 0044/46/81/81D 0.50 
05 4 OC 75 transistors 0.60 
08 6 OC 72 transistore 0.50 
Q7 4 AC 128 transistors PNP high gain 0.50 
Q8 4 AC 126 transistors PEP 0.60 
Q9 7 OC Si type transistors 0-60 
010. 7 OC 71 type transistors 0.50 
Q11 2 AC 127/128 Complementary pairs 

PNP/NPN 0-50 
Q12 3 AF 116 type transistors 0.50 
Q13 3 AF 117 type transistors 0.60 
Q14 3 00171 H.F. type transistors 0.50 
Q12 7 2142926 Sil. Epoxy transistors 

mixed colours 0.60 
Q16 2 GET880 low noise Germanium 

transistors 0.50 
Q17 5 NPN 2 x ST.14I & 3 x ST.I40 0.ße 
QI8 4 MADT'S 2 x MAT 100 & 2 x MAT 

120 0.50 
Q19 3 MADT'8 2 x MAT 101 & 1 x MAT 

121 0.60 
020 4 OC 44 Germanium transistors A.F 0-60 
Q21 4 AC 127 EPE Germanium transistors 0-60 
Q22 20 NET transistors A.F. R.F. coded 0.50 
Q23 10 OA 202 Silicon diodes nab -min 0.50 
Q24 8 OA 81 diodes 

_ 0.60 
Q25 15 I17914 Silicon diodes 76 PIV 75mA 0.50 
Q26 8 OA95 Germanium diodes sub -min 

IE69 0.60 
Q27 2 104 PIV Silicon rectifiers 1842ßR 0-50 
Q28 2 Silicon power rectifiers BYZ 13 0.50 
Q29 4 Silicon transistors 2 x 214696, 

1 x 214697, 1 x 214698 0-50 
Q30 7 Silicon switch transistors 2E706 

NPN 0.50 
Q31 6 Silicon switch transistors 2E708 

NPN 0.50 
Q32 3 PNP Silicon transistors 2 x 2E1131, 

1 x 2E1132 0.50 
Q39 3 Silicon NPN transistors 2141711 0.50 
Q34 7 Silicon NPN transistore 2142369, 

500MHa (code P307) 0.60 
031 3 Silicon PNP TO -S. 2 x 2172904 & 

1 x 2142905 0.60 
Q36 7 2143646 TO -18 plastic 300 31Hz NPN 8 - So 
Q37 3 2141053 NPN Silicon transistors 0.60 
Q38 7 2NONOtransiistors 4 x 2143703, 3 x 

2 0.60 

ELECTRONIC SLIDE -RULE 
The 71K Slide Rule, designed to simplify Elec- 
tronic calculations features the following scales: - 
Conversion of Frequency and Wavelength. 
Calculation of L, -C and fo of .Toned Circuits. 
Reactance and Self Inductance. Area of Circles. 
Volume of Cylinders. Resistance of Conductors. 
Weight of Conductors. Decibel Calculation.. 
Angle Functions. Natural Logs and 'e' Functions. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A must for every electronic engineer and eothusi- 
est. Size: 2 em x 45m. Complete with case and 
instructions. Price each: 98.35 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lens end 
NPN Sim, to BP x 25 and 021. 
BRAND NEW. Full data 
available. Fully guaranteed. 

PPrice each 45p 
S 

40p1ß 850 p 

2173819 
2143820 
3173821 
2N3823 

F.E.T: S 
85p 2E5458 
50p 2E5459 
86p BFW30 
80p MPF105 40p 

GENERAL PURPOSE GERM. PAP 
Coded GP100. BRAND NEW TO -3 CASE. POSE. 
REPLACE.:-OC25-28-29-30-35-86. NET 401-403- 
404-405-406-430-451-452-453. TI3027-3028, 2N250Á, 
2N456A-457A-458A, 214511 A & B. 2G220-222, ETC. 
VCBO 80V VCEO 50V IC 104 PT. 30 WATTS Hie 
30-170. 
l'RICE 1-24 26-99 100 up 

43p each 40p each 86p each 
TO-3SILICONca High Voltage 250V NPN 

21431155 
case. G.P. Switchingage NPN lifier 

Applications. Brand new Coded 11 2400 
VCBO 250/VCEO 100/IC 6A130 Watts. 
GEE type 20/fT 6MHZ. 115 WATT SIL 
OUR PRICE EACH : POWER EPA 
1-24 25-99 100 up 60p EACH 
50p 45p 40p 

NEW EDITION 1971 

TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European. 
American and Japanese Transis- 
tors. Exclusive to BI -PAS. 90p 
each. 

A LARGE RANGE OF TECHNICAL 
AND DATA BOOKS ARE NOW 
AVAILABLE EX. STOCK. 
SEND FOR FREE LIST. 

AD 161 / 162 PR]. 
11/P COMP GERM TRANS. 
OUR LOWEST PRICY, OF 

65p PER PAIR 

SILICON 50 WATTS WATCHED NPN/PNP 
BIP 19 NPE TO -3 Plastic. BIP 20 PNP.. Brand new. 
VCBO 100f VOEO 50/IC 10A. EWE type 100/ft 3mHZ. 
OUR PRICE PER PAIR: 
1-24 Prs. 695 25-99 pre. 559 100 pvc. 50p 

INTEGRATED CIRCUIT PARS 

Manufacturers "Fall Outs" which include Functional and Part -Functional Units. 
These are classed as 'out -of -spec' from the maker's very rigid epecifications, but 
are ideal for learning about LL's and experimental work. 

Pak No. Contents Price Pak No. Contents Pike Pak No. Contents Price 

1I050 -12x7400 0.50 UIC46=5x7446 0.60 UIC86-5x7486 0.50 
UIC01= 12 x 7401 0.50 UIC47=5x7447 0.60 111090-6x7490 0.50 
UICO2=12x7402 0.60 tIC48=5x7448 0.60 UIC91=5x7491 0.50 
UICOS-.12 x7403 0-50 111050=12x7450 0.60 UIC92=5x7492 0.50 
ÚI004=12x7404 0.50 í1I051 -12x7451 0.50 . 111093=6x7493 0.50 
ITIC05 =12 x 7405 0.60 171CO3=12x7453 0.60 UIC94=5 x7494 0.50 
ÚI006 -8x7406 0.50 ÚI064=12x7454 0.50 171095=5x7495 0.50 
ÚK07=8x7407- 0.60 071060=13x7460 0.50 131096=5x7496 0.60 
IIICI()=12x7410 0.50 ÚK70=8x7470 0.50 UIC100-0x74100 0.50 
ÚK13=8x7413 0.60 111072=8X7472 0.50 U10121=5x74121 0.50 
527020=12x7420 0-50 521072=8x7479 0.50 ÚI0141=5x74141 0.50 
UIC30-12x7430 0.50 07I074=8x7474 0.50 5270151=5x74151 0.50 
U1040=12X7440 0.50 521076=8x7475 0.50 ÚI0154=5x74154 0.50 
522041-5x7441 0.50 522076=8x7476 0.50 1120193=5x74193 0.50 
111042=5x7442 0.50 111080=5x7480 0.50 1110199-5x74199 060 
211043=5x7443 050 ÚI081=5x7481 0.50 
í11044=5x7444 0-50 111082=5x7482 0-50 UICXI=25 Assorted 
171045=5x7445 0.50 011088-6x7483 0.60 74's 1.50 
Packs cannot be split, but 25 assorted pieces (our mix) is available as PAR.UIC Xl. 

BI -PANS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF 
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES - 
18 BALDOCK STREET (A10), WARE, HERTS. 
TEL. (STD 0920) 61593. 
OPEN MON, -SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m. 

Please note that as from April 1st 10% must be added 
to all prices. 
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-the lowest prices ! 
74 Series T.T.L. I.C's 

BI -PAR STILL LOWEST IN PRICE. FULL SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS 

1 25 100+ 1 25 100+ 1 25 100+ 
0217400 0 15 0-14 0120N7450 0-15 0.14 042SN7413352.80 £270 0280 
SN7401 0-15 0-14 0 12SN7451 0-15 0-14 0.12SN74141 0-67 0-64 0-58 
SN7402 045 044 042SN7453 0-15 044 0.12SN74145£150 £1-40 £1.30 
SN7403 0.15 0-14 0.12SN7454 0.15 014 0-12SN74150MOO £2-70 £2.50 
SN7404 01.5 0.14 0425N7460 0.15 0-14 012 SN74151 £1.00 0-95 0-90 
SN7405 015 0-14 0.125N7470 0.29 0.26 0.24SN74153£1.20 £1.10 0.95 
SN7406 0.35 0-31 0.28SN7472 0.29 0.26 024SN74154£1.80 21-70 £180 
SN7407 035 0-31 0.28SN7473 0-37 0.35 0.32SN74155£1.40 £1.30 01-20 
SN7408 018 0.17 0.16SN7474 0.37 0.35 0.32 SN74156 £1.40 £130 £120 
SN7409 0-18 0-17 016 0197475 0.45 0.43 0.42 SN74157£1-90 01-80 £1.70 
SN7410 0-15 0-14 042SN7476 0-40 0.39 0B8SN7416001.80 £170 £1-60 
SN7411 0-25 0-24 0.23SN7480 0.67 0-64 0.53 SN74161 £1.80 £170 £1.60 
SN7412 0.35 0-31 0285N7481 £1.20 £1.15 £1400N74162£400 £3.75 £3.50 
SN7413 0-29 0-26 0.24 SN7482 0.87 086 0-85 0N74163£4.00 £3.75 £3.50 
0N7416 0.43 0.40 0.38SN7483 2110 £105 0.955N7416422.20 £2.15 £2.10 
SN7417 0.43 0.40 0338N7484 21-00 0.95 090SN7416522.25 £2.20 £245 
SN7420 0.15 0-14 0.12 SN7485 23.80 £350 £3.40 SN74166£3.50 £3.25 £3.00 
SN7422 0-50 0-48 045 SN7486 0-32 0.31 0.80 8197417422-30 £2.20 £210 
SN7423 0.50 0-48 0.45SN7489 £5.50 £5.25 £5.005N74175£1.60 £1.50 £1.40 
0N7425 0.50 048 0-45SN7490 0.67 0-64 0.58 SN74176 £2.50 £2.40 '02.80 
SN7427 0.45 0-42 0.40 SN7491 £100 0.95 0-90 03741770250 02-40 £2.30 
SN7428 0.70 065 0.60 SN7492 0.67 0.64 0.58 SN74180£2.00 01.60 £1.40 
SN7430 0.15 0.14 0-12 SN7493 067 064 0-58 0147418125.50 £5.00 £4.75 
037432 0.45 0.42 040 5197494 0-77 0-74 068 SN7418222.00 £1.80 £1.60 
SN7433 0.80 0.75 0-70 5N7495 0-77 0.74 0-68 S1974184 £3.50 £3-25 £3.00 
SN7437 0.64 0.62 0-60 SN7496 0.87 0.84 0.78 SN74190£1.95 £1.90 £1.85 
SN7438 0.64 0.62 0.60 SN7410021.65 01.80 £1.55 5N74191£190 £185 £180 
SN7440 0-15 0-14 0.12SN74104 0.97 0.94 0.88 S/47419221-95 £1-90 £1.85 
SN7441 0-67 0.64 0.58 51474105 0.97 094 0.88 SN74193£2.00 £180 £175 
SN7442 0.67 0.64 0.58 SN74107 0.40 0-38 0-36 SN74194£2-70 £260 £2.50 
SN7443 £1.30 £125 £1.20 S1474110 0-55 0.53 0508N74195£2-00 £190 £180 
SN7444 £130 £1.25 £1-20 SN74111 £1.25 £1-15 £1408N74196£1.80 £170 £160 
0N7445 
SN7446 

£1.80 
097 

£1-77 
094 

£1-758N74118£1.00 
0.88 SN74119£1.35 

0-95 
£1.25 

0-908N74197£1.80 
£1.10 £170 £180 

SN7447 £1-00 0.97 0-95 SN74121 0-40 0-37 034 8N741982550 £500 £450 
SN7448 £1.00 0-97 0-955N74122£140 £130 £1.10 S197419925-50 25.00 £450 

LINEAR I.C's-FULL SPEC. 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I.C's 
Type Price 

Price No. 1-24 25- 99 100 up 
Type No. 1-24 25-99 100 up BP930 129 llp 10p 

BP 201C-SL201C 
BP701C-SL701C 
BP 702C-SL702C 

63p 
63p 
639 

53p 
50p 
50p 

45p 
45p 
45p 

BP932 
BP933 
BP935 
BP936 

13p 
13p 
13p 
1Sp 

125 
12p 
121) 
12p 

11p 
llp 
1Ip 
llp 

BP 702-72702 
BP709-72709 

53p 
36p 

45p 
34p 

40p 
Sop BP944 

BP945 
1Sp 
255 

- 12p 
24p 

lip 
22p 

BP 7091.-µA709C 
BP 710-72710 
BP 711-µA711 
BP 741-72741 

389 
94p 
45p 
75p 

34p 
42p 
485 
80p 

ß0p 
40p 
40p 
50p 

RP946 
BP948 - 

BP951 . 

BP962 

12p 
25p 
655 
129 

lip 
24P 
609 
llp 

IOp 
229 
555 
10p 11A703C-µA703C 28p 26p 24p BP9093 40p 88p 85p 

TAA 263- 709 60p 55p BP9094 40p 38p 355 
TAA 293- 
TAA 350 

90p 
1705 

75p 
I58p 

709 
150p BP9097 

BP9099 
40p 
40p 

38p 
38p 

359 
35p 

0.0.0. EA1000 2463 Devices may be mixed to qualify for 
quantity price. Larger quantity prices 
on application. (DTL 930 Series only). 

NUMERICAL INDICATOR TUBES 

MODEL CD66 GR116 3015F 
Minitron 

Anode voltage (Vdc) 170min 175min 5 

Cathode Current (mA) 

Numerical Height (mm) 

Tube Height (mm) 

Tube Diameter (mm) 

LC. Driver Rec. 

PRICE EACH 

2.3 14 8 

16 13 9 

47 32 22 

19 13 12 wide 

BP41 or BP41 or BP47 
141 141 

£1-70 £1.55 £1.90 

All indicators 
0.9 + Decimal 
point. All side 
viewing. Full 
data for all 
types available 
on request. 

RTL MICROLOGIC CIRCUITS 

Price each 

Epoxy TO -5 case 1-24 25-99 100 up 
uL900 Buffer 35p 339 27p 

uL914 Dual 2ilp 
gate 35p 335 27p 

uL923 J -K flip-flop 50p 47p 45p 

Date and Circuits Booklet for IC's 
Price 7p. 

DUAL IN LINE SOCKETS. 
14 ffi 16 Lead Sockets for use with 

DUAL -IN -LINE I.C's. TWO Ranges 
PROFESSIONAL R NEW LOW COST. 
PROF. TYPE No. 1-24 25-99 100up. 
TOO 14 pin type 30p 279 25p 
TOO 16 ,, 35p 32p 30p 

LOW COST No. 
BPS 14 155 18p llp 
BPS 16 169 14p 12p 

BI-PAK DO IT AGAIN! 

50W pk 25w (RMS) 
01% DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1 dB. 

* Load -3, 4, 8 or 16 ohms. 

ONLY 

£3.25p each 

* Supply voltage 10-35 * Distortion -better than .1% at Volts. 
1 KHz. * Overall size 63mm x 

* Signal to noise ratio 80dB. 105mm x 13mm. 

Tailor made to the most stringent specifications using top quality components 
and incorporating the latest solid state circuitry and ALSO was' conceived to fill 
the need for all your A.F. amplification needs. 
FULLY BUILT - TESTED - GUARANTEED. 

STABILISED POWER 
MODULE SPM80 

AP80 is especially designed to power 2 of the AL50 
Amplifiers, up to 15 watt (r.m.s.) per channel simul- 

taneously. This module embodies the latest componente 
and circuit techniques incorporating complete short 

circuit protection. With the addition of the Mains Trans- 
former MT80, the unit will provide outputs of up to 1-5 

amps at 35 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 

quality at a hitherto unobtainable price. Also ideal for many 
other applications including: -Disco Systems, Public Address. 

Intercom Units, etc. Handbook available, 10p PRICE £2.95 

TRANSFORMER BMT80 £1.95 p. & p. 25p. 

STEREO PRE -AMPLIFIER TYPE PA1 00 
Built to a specification and NOT a price, and yet still the greatest value on the market. 
the PA100 stereo pre -amplifier has been conceived from the latest circuit techniques. 
Designed for use with the AL50 power amplifier system, this quality made unit incorporates 
no less than eight silicon planar transistors, two of these are specially selected low noise 
NPN devices for use in the input stages. 
Three switched stereo inputs, and curable and scratch filters are features of the PA100. 
which also has a STEREO/MONO switch, volume, balance and continuously variable 
bass and treble controls. 

SPECIFICATION 
Frequency Response 20Hz - 20KHz ± 1dB 
Harmonic Distortion better than 0.1% 
Inputs : 1. Tape Head 1.25 mV into 50K S1 

2. Radio, Tuner 25 mV into 50K Cl 
3. Magnetic P.U. 1.5 mV into 50K Il 

All input voltages are for an output of 250mV. Tape and P.U. inputs 
equalised to RIAA curve within f 1dB. from 2011. to 20KHz. 

Bass Control ± 15dB at 20Hz 
Treble Control ± 15dB at 20KHz 
Filtere : Rumble (High Pass) 100Hz 

Scratch (Low Pass) 8KHz 
Signal/Noise Ratio better than - 65dB 
Input overload + 26dB 
Supply - + 35 volts at 20mA 
Dimensions 292mm x 82mm x 35min 

ONLY £1115 
SPECIAL COMPLETE KIT COMPRISING 2, AL50's, 1 

SPM80, 1 BMT80 & 1 PA100 ONLY £23.00 FREE p. & p. 

All prices quoted in new pence Giro No. 388-7006 
Please send all orders direct to warehouse and despatch department 

P.O. BOX 6, WARE HERTS. 
Postage and packing add 10p. Overseas add extra for airmail. 

Minimum order SOp. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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SURPLUS BARGAINS 
INDICATOR C.R.T. 8129 contains tube 3.5" green med persist- 
ence, 21 min valves, complete in case size 10 R 10" front 20" deep, 

this unit contains internal E.H.T. and heater trans for 230v mains, 

regs ext 300v DC H.T. Modern well made unit well suited to scope 

conversion. Good condition. E9-75. 

CONTROL UNIT CAMERA. Contains meter 24" dia FSD I Ma 

special scale markings, 3 x. toggle swts, 2x Ind lamps, push swt etc. 

supplied in fitted wooden transit case. New condition. £1.85. 

NAVY Rx type B40 range 640 Kc to 30 Mc/s in 5 bands have int 
rosins P.U. and Spk, xtal cal etc. Supplied tested with circ. Few 

only £27.00. 

SELECTOR UNIT Contains meter I Ma scale 0 to I and 0 to 180, 

motor 24v DC with gears, this drives multiway swt also 13 relays, 

swts, etc. All in useful case size 12 x 6 x 7" L2.60. 

IND UNIT CRT 26 small ind with tube 2.75" with PDA green 

screen med persis. O.K. for scope use, 7 min valves. All in case 

size 8 x 8' front 13" deep. Tube Connections supplied. £4. 10. 

Ae COUPLING UNITS. Cover range 2'cò 5.7 Mc/s intended 

to match 80 ohm O/P to long wire, contain 2 R.F. ameters, 2 

variable inductors wich counting dials in plywood cases with circ. 

£3.00. 
METERS 50 Ua FSD scale 0 to 3, 30 or 300 sq case 3 x 2}" 

CI -35. Also 500 Ua scale 0 to 5 size 2+ OSD El 10. Also on panel 

500 Ua scale 0 to 5 size I}" OSD on panel with swt £l. 

INST SWTS 2 pole 23 way 2 bank 70p. CONDS. I of I % 2 for 

60p. POT CORES If x ;" 2 for 60p. FUSE HOLDERS minia- 

ture type 3 for 30p. HEAT SINKS sze If x 9 x If" ready 

drilled for 4 T.O.3 types with 4 I ohm res LI -00. IND 208. This is a 

repeater ind with tube 2.75" dia, green med persis wich base 

shield and front plate base cone . and volts req. supplied with 
scan burns LI -55. TEST UNIT contains 2 vinkors, 4 Sil transis 

15v zener, 4 miniature relays, 3 min valves pots tonds. etc. New 

condition 85p. BLOWER MOTORS double ended type 24v 

DC new £1.60. SPEAKER UNITS P.A. type speaker 8 ohm 

in case size 9 9 z 8" with 600 ohm line trans suitable out- 

door use. Good condition. £2.75. BATTERIES 6 volt lead acid 

type metal cased 40 amp./hr, size 10 x 9 x 5". New with 
filling inst. E2.75 DYNAMOTOR UNITS 12v DC in 220v 100 

Ma DC 0/P fully enclosed for ICS Rx £1.50. also 12v in 440v 

200 Ma O/P £2.00. DIODES 800 P.I.V. I amp. New 12 for El -00. 

DIODES 200 P.I.V. 8 amps ZR22 type 4 for 60p. TRIMMERS 
20pf air spaced ceramic. New 10 for 50p or £4.00 per 100. Also 

10/110 pf ceramic dielectric 5 for 50p. METER UNIT part of 

nay display centering type scale L & R as two coils on magnet 

enables reading to be controlled from two circs. New condition 
with circ. 95p. Also available cross pointer ind part of Rl155 

Rx as two movements of 115 Ua ea. LI -40. TAG STRIPS solder 

type 24 way new 10 for 25p. VIDICONS camera tubes E.E. and 

E.M.I. types graded according to scan marks E9-00 grade A. £6.00 

grade B. JOY STICK CONTROLLERS give control in N, S, E 

and W directions with I pole c/o micro swts. El -20 TRANSFOR- 
MERS. All 230 50 c/s Pria as follows: Sec 1125.0-1125V at 565 Ma. 

New boxed £7.00. Sec 415-143-0-143-415 at 360 Ma on 415v 

and 120 Ma on 143e. New boxed £3.00. Sec 350-310-0-310-350 

at 220 Ma, 5v 6a, 6-3 5a, 6.3 3a twice and 6.3 la twice £2.65. Also 

Pria 210/250 Sec 27v at 41 amps cont new £11.00 VALVES 5U4, 

6X5, 6X4, 12AT7, 85A2, 082, I2AX7, 6BH6, 6AK5, 6AK6, 6SN7, 

6SK7, 6SJ7, 6H6, 12AU7, 6BA6, 6AS6, any 3 for 50p. 

CIRCUIT DIAGRAMS. RI155, B, F, L, N with values 50p. 

Rí392, P.1475 30p. CT38 50p. Scopes CD 518 (CT316), ß3a, 

1035 Mk. 1, 2, 3, 1049 Mk 3 all 50p. Rx B40 50p, Rx STC R4187 

set of circs and parts list £1.00. Sig gens TFI44G with values 

SOp. TF801 a with values 7Sp 

All goods ex equipment unless stated otherwise. The 

above prices include carriage or postage for U.K. main- 
land. S.A.E. with enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 5HL 

PRINTED CIRCUIT KIT 
BUILD 00 INTERESTING PROTECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 

CONTENTS: (I) 2 Copper Laminate Boards 4;inx2;in. (2) 1 Board for Mateyo - 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(61 Etchant. (7) Cleanser/Degreaser. (8) 16 -page Booklet Printed Circuits for Amateurs. 
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit: (10) Essential 
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS. 
A very comprehensive eeloet ion of circuits to suit everyone's requirements. 

T r EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

70p 
Postage & Pack. lop (UK) 

Commonwealth: 
SURFACE MAIL ISp 

AIR MAIL 60p 
Australia, New Zealand, 
South Africa, Canada 

(1) Crystal Set with biased Detector. (I) Crystal Set with voltage -quadrupler detector. 
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. 
(5) Carrier 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 Loudspeaker Radio. 
The smallest 3 designs yet offered to the Home Constructor anywhere In the World. 
3 Subminiature Radio Receivers based onthe "Triflexon" circuit. Let us know 
if you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.62in x 0.95in x0-25in. (11) Wristwatch Radio 1.15ìn x 0.80ine 0.55in. (12) 
Ring Radio 0.70ín X 0.70ín x 0-55in. (13) Bacteria -powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) LightSeeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22). Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (291 Inductive -Loop 
Transmitter. (30) Pocket Triple ]reflex Radio. (31) Wristwatch Transmitter/Wire-less 
Microphone. (321 Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre- 
amplifier. (35) (duality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone 
"Photophons". (371 Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. (41) Light Dimmer. 
(42) I.C. Pre -amplifier. (43) I.C. Amplifier. (44) I.C. Intercom. (45) I.C. Radio. (46) 
Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector. 
(49) Proximity Switch. (50) Laser Projector. 
Pius 10 Photoelectric Circuits, Simple Alarms, Long Range Alarms, Projector, etc. 

YORK ELECTRICS, Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 
Send es S.A.E. for fall details and a brief descriptions of ali kit., and Projects. 

Lasky's 
Audio Tronic s 
Catalogue 1973 
The great 1973 edition of Lasky's famous Audio -Tropics catalogue is available 
- FREE on request. The 48 newspaper size pages -many in full colour - are 

packed with 1,000s of items from the largest stocks in Great Britain of every- 
thing for the Radio and Hi-Fi enthusiast, Electronics hobbyist, Serviceman and 
Communications Ham. Over half the pages are devoted exclusively to every 
aspect of Hi-Fi (including Lasky's budget Stereo Systems and Package Deals), 
Tape recording and Audio Accessories. See the great new Lasky's Credit Plan 
Scheme -enabling you to buy your ideal choice of equipment on easy terms. 

3 Send this coupon with 15p for post and 
Inclusion on our regular mailing list. 

1111111311111.111111111111111111 
NAME 

ADDRESS 

.... 

P W 2 

LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1. IU 
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ROC ELECTRONICS 

n REALISTIC 30 WATT STEREO 
AMPLIFIER MODEL SA -500 

A superb hi-fi amplifier with all the fea- 

tures you've ever wanted - for under 

C46-00. Saving over £10.00 on the normal 

retail value. Up-to-the-minute slider controls fo: bass ono treble. onpa:ate 

volume and balance controls. Headphone socket on Iront panel. Push-button 

input controls - magnetic phono (highilow) tuner, aux, mono, monitor. 

Loudness push-button control for perfect sound at low output levels, Normal pesa 
Left and right push-button on/off switches for speakers. Noise filtering (55.50 
and tape monitoring facilities. Two auxiliary AC outlets. Frequency -response 20- 

20,000 Hz ± 1 db at full power. 15 watts rms per channel. Walnut cabinet with 

satin aluminium trims. Inputs: phono 2.5mV and 5mV RIAA: tuner; aux 250mV. Hum 

and noise phono - 50db; tuner/aux - 65db. How's that for a specification! 
Size 141" wide, 35" high. 105" deep 

rat LOON RA -310 AM /FM :MPX 
PC STEREO TONER 

This ROC Tuner is especially de- 

signed to match the Olson AM -395 

Stereo Amplifier. In price and 

value, as well as it's good look. 

ing design, But of course it's also 

ideal for use with any other amp! fier. The RA -310 costs £10.00 less than 

the normal retail value, and yet its is a highly sophisticated unit. income - 

rating the latest solid state hniques. Operation is drift free for sup- 

alptice E50 0° teme station -holding 
te 

capability. You can connectAnd Jill thisf Tcourse 

ituner 

tea stereo 

amplifier, toe tape deck mu tape recorder. covers all 

the stations in the AM and FM hands. FM: 67.106 MHz; AM: 525-1605 kHz. 

FM Sensitivites: FM, 3yV; AM, 250yV. Stereo separation 30dB at 1kHz, image rejection 

60dB. Size: 11 es" wide, 4' high. 70" deep. 

6.088 MATCHED STEREO LOUD 

SPEAKERS. Here's real value ìe 

stereo speakers! Each unit comes 

complete with 10 -foot lead and phono 

plug, and look really smart. Power 

handling per speaker: 4 watts tins, 

8 watts peak. Frequency range. 40. 

16,000 Hz. Flux density: 8.500 gauss. 
Impedance: 8 ohms. Dimensions: 9" 

high. 51" wide, 4r deep. Finish: 
oiled walnut. 
ROC PRICE E6.60 pair. 
Normal Price£1075 

ROC PRICE 

£31.20 

REALISTIC SA -1000 6 -WATT K STEREO AMPLIFIER 
Here's fabulous, exciting value in 

miniature! This high quality stereo 

amplifier measures only 9" wide 3" 
ahigh> 51" deep. And Yet n has sepa - 

te ganged volume balance and fane cen- 

gOG PRICE 

.. 
troll. Plus speaker in/out, mono/stereo, phonol 

L O h 45 tuner and power on/off s'de switches. The ends are oiled walnut, with match- 

led metal op. The front panel is satin 

ormai 
price C' ß 

to 

enamel. 
g 

IFrequency tre dose is SO to 10.000 Hz 

aluminium 
Output 3 wattsrrm,s. 

per channel into 8 ohms. Inputs are 100mO for both phono and tuner. 

TEC HR -007 HEAD- 
PHONE RADIO 
When you want to listen to 

the radio ell by yourself. 
Then this will solve the 
problem. Separate volume 
and tuning controls with 

easy -to -use knobs. Frequency range is 

535 to 1605 kHz medium wave band. 

Maximum output is 300 mW. 

Normal Price f/hO ROC PRICE LS -RO 

pOECPAfl10E 

3+ pYef3o°0 
or 

EAGLE LC.07 STEREO 

MOVING -MAGNET 
CARTRIDGE 
Here's your opportunity 
to own a transcription cartridge 
for the price of a ceramic! Is specially de- 

signed to match top quality tone arms, and 

to get the very best from your hi -ti amplifier. 
0.7 mil diamond stylus, Output: 7mV per 

channel. -Frequency range: 20.21,000 Hz. 

Channel balance: 1dB. Channel separa- 

tion: 26d8. Compliance:12 -:10.6 cm/dyne. 

ROC PRICE (6-37 

OLSON AM -395 
40 -WATT STEREO je 
AMPLIFIER 
An ideal unit for your new 
stereo separate system. 
It is more than C10-00 
below the normal retail 
price! Making the AM -395 

one of Britain's best hi-fi 
buys. It takes in signals from magnetic or ceramic pick-ups, 

tuners (see Olson RA -310) and tape decks. And it's got out- 

puts for taping and for headphones. There are separate bass 

and treble controls, separate Left and Right channel volume 

controls. And a loudness switch for boosting the bass and 

treble notes when listening at low output levels. Frequency 

response: 20-20,000 Hz + 3dB. Output: 20 watts r.m.s. per channel 

into 9 ohms. Inputs: magnetic phono 3'0mV RIAA, crystal phono 100m1.1. 

tape 160mV: tuner 160mV. Size 11T}" wide. 4"- high, 733" deep. The 

specification reads well -sounds even better! 

38 -WATT 
SOLID STATE STEREO AMPLIFIER 
The A-3000 looks as good as it sounds! 
Giving you a big performance this superb 
audio amplifier has a full range of facilities 
on the front and rear panels. On the front - 
all the controls you're ever likely to need 
plus a headphone socket. On the rear - 
signal inputs, speaker outputs and a line 
fuse for circuit protection. 
Specifications: 18 watts rms per channel 

into 8 ohms, Frequency response 20-35.000 

Hz 1± -2db) Inputs Magnetic, Ceramic, 
Tuner, Tape. Aux. Tape Play. Size: 
345mm x 300mm -r 130mm. 

. ,Tr:{<s:+~: :. : ..Q: 'M,v:::::,w::.. .,y.ï . {:6ti':ä``\`''ï'$r:.,,..-..+:{.ti.`:'<'C:g; , ,c. ,b{... :4 C ::::f a.ii,a`ni,,,i{.::... <.á:Yr.,.;.z;::ff kA;.f::;;£#::#?.:^f: :ka.i:;xr {.:: ....#::: .}?;i;:{; ,:<"."'',+: : .;. .:3.`::.,.+ç.x,:>v::` ::z{:..:.{s:.....:....: <..-..,.....'`.5. 
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ROC PRICE 

éA 

£1 Osso 
Normal Price 
(15.70 

OLSON AM -4004 WATT STEREO AMPLIFIER» 
Here's marvellous value for someone just starting to set them- 
selves up in audio! At only F10.50. you get a fine amplifier in a 

scratch resistant metal cabinet, with e smart brushed aluminium 
front panel. It incorporates separate tone and volume controls for 

each channel. Inputs are provided for turntable (ceramic car- 
tridge). tuner and tape deck or recorder. Frequency response: 70- 

20,000 Hz- 3dB. Output: 2 watts r.m.s. per channel into 8 ohms. 

Inputs: phono SOmV: tuner/aux 80mV. Size 8" wide, 21" high, 
41" wide. 

CONSTRUCTORS 
KITS 

TWO TRANSISTOR. 
RADIO KIT 

Complete with solar cell 
£2 50 

10 PROJECT 
INTEGRATED 
CIRCUIT KIT 

Build a radio, morse key etc, 
£3.50 

SOLAR ELECTRONIC 
KIT 

20 ways of harnessing the sun's 
energy 
£4'5 

TWO OCTAVE 
ELECTRONIC ORGAN 

KIT 
Make your own music. 
Complete with speaker. 

£4'50 

25 -WATT 3 -WAY 
CRYSLER 

'LIVING AUDIO' 
SPEAKER CE -Sb 

HFRfIr(R: 
qTlt 

This high quality speak- 
er has its own built-in 
3 -way sound response switch, 
giving you the ideal frequent response f 
hi-fi, natural or mood music li ening. Its 

beautiful. heavy, oiled walnut abinet 
incorporates two separate spe ker units an 8" woofer, and a 5' 
mid -range with 2" concentric wester. Power handling 

capacity: 25 watts r.m.s into ohms. Overall frequency res - 
ponse: 35-20,000 Hz. Cabinet si e: 101" ut 71' x 81". Exactly 

right for matching the most modern decor. 

ill 

i1 

ROC 
,< £27 

Normal Price 
0995 each, 

ROC PRICE 

£2735' 
Normal puce 042.0 

PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA -16 
This is one of the lowest priced stern tuner amplifiers on the 

market. It covers the full range of both AM and FM broadcast 
frequencies. And when you're switched to FM. an indicator 
lights up when e stereo signal is received - that's the time to 
switch to 'Stereo') The SSA -18 has all the facilities you'd ex- 

pect to find on tuners costing twice as much - separate vol- 
ume. bass, treble, balance and tuning controls, Selector switch 
for tape, plena. AM. FM, stereo. Jack socket on front panel for 

stereo headphones. Frequency range: FM 88.108 MHz, AM 

535-1605 kHz. Frequency response: 50.10,000 Hz ± 3dB. 

Power output: 4 watts total music power into two 8 ohm 

speakers. Size: 16" wide, 45" high, 8" deep. 

'-''` ̀_ 

27 0 per 

(^ RASE 3 -WAY MATCHED SPEAKERS K These will justice to your amplifier - and to your 

pocket. At only (2 00 a pair, they are real value-far-moñey. 

Each cabinet is avily lagged and teak finished. They 

handle 16 watts rm (e watts rms each). Each loudspeaker 

contains a.61 -"bas nit plus tweeter. Frequency range: 40 to 

19.000 Hz. Size 1 ' high, 9" wide, 65" deep. 

ROC STEREO AMPLIFIER 
CHASSIS SK 317 
This exclusive n 
R 0 C Stereo re a\: 
Chassis is 
completely 
self-contained and err .j. 
it costs Eli 25 less 

ROC PRICE 
than the normal re- 
tail value) The aJrQ 
SK -311 is a really Normal 

Prlce(7 
75 compact unit measuring only 5f" wide. 18" 

high and 65" deep. It contains its own mains 

power supply, and has a ganged volume control and separate 

treble controls for each channel. Specification: frequency res- 

ponse 40.17 000 Hz ± 348: output 3.5 watts music power per 

channel into 8 ohms: input. phono. 600mV; signal-to-noise 
ratio better than 45dB. 

ROC PRICE 

£15e10 
rice 
ol252 72411 1 

prma £0 ---- 
OLSON AM -372 16 -WATT STEREO AMPLIFIER gik 
Here's a really good amplifier et a really down-to-earth price - 
nearly E7 less than the normal retail value I Just look at what 

the AM -372 will do for you - reproduce signals from ceramic 

or crystal cartridges, AM and FM tuners, and tape recorders. 

And it gives you outputs for two sets of speakers, headphones 

and tape recorders. Frequency response is 30 to 20,000 Hz 

3dB. Output Swans r.m.s. per channel music power into 8 ohm 

speakers. Phone input 200mV. Tuner input 200mV. Size: 

125" wide. 35" high, 73" deep. 

ROC ELECTRONICS LTD 
MARY Esq. 193 EDGWARE RD, LONDON, W2 TEL 01-723 621 

CALLERS WELCOME 9-6 MON. TO SAT.` 

ASSO AT 87 TOTTENHAM COURT RD. LONDON W1 

TEL: 01-580 3739 OPEN 9-5 MON.-FRI. SAT. -9-1 

rawy it with your 

Return -of -post mall 
order service from 
Edgware Rd. Orders 
over £10 post free 
(uto' only), Add 25p 
for p. 8 p. for orders 
under £10. HP terms 
available for callers. 
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BENTLEY ACOUSTIC 
CORPORATION 

LTD. 

EF85 .25 
EF88 . 23 
EF89 .23 

EF22 .28 
EF98 .65 

KT44 1.00 
KT66 .80 
KT81 2.00 
KTW61.63 
KTW62 .63 

P1,83 .80IUL41 
PL84 .28 
PL504/500 

60 
PL505 1.30 

.54 
UL84 .28 
811180 .88 
ÚY41 .38 
UY85 .23 

AC128 .20 
AC132 .20 
A0154 .25 
ÁC156 .20 
AC157 - .25 

B0118 .23 
BCY10 .45 
BCY12 .50 
BCY33 .20 
BCY34 .23 

0570 .15 
0A73 -16 
0A79 .09 
OÁ81 .09 
0A85 .08 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX EF183 .25 KTW63 .50 PL508 .90 1710 .45 ÁC165 .25 130Y38 .23 0A90 .18 
THE VALVE SPECIALISTS Telephone 6743 EF184 .27 

B1190 .34 
31HL156 .75 
P61 .44 

PL509 1.30 
PL802 .75 

8112/14 .38 
8119 1.73 

AC166 .25 
AC168 .38 

BCY39 .25 
BCZll .38 

0A91 .09 
0A95 .09 

0A2 .30 6BJ6 .39 6N7GT .40 12ßJ7 .23 SOL6GT .45 EÁß080.29 EL32 .18 
EL34 .44 

PABC80 .32 
PC86 .44 

P3184 .31 
PY33/2 .50 

L'22 .39 
1725, .62 

AC176 .55 
AC177 .28 

B1,158 29 
BF159 .25 

O5200 .09 
0A202 0112 

OZ4 
.30 6BQ7A .38 6Q7GT .43 128K7 .24 85A2 .48 EA091 .88 EL35 1.00 PC88 .44 PESO .33 U26 .53 ACY17 .25 BF163 .20 

.10 
0022 .38 

1A3 
.25 
.23 

6B1(7 
613118 

.79 

.63 
6Q7(M) .43 
61(7(1 .35 
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14117 

.50 
.48 

8553 .40 
90C1 .59 
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EAF801 .50 

EL37 .74 
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U251 .62 
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.43 
0044 .10 184 .22 609 .73 6SK7GT .23 20P1 .50 AC/PEN 98 EBF89 .26 EE95 .32 PCF80 .26 QQV03/10 VP41 - .38 51)161 .45 BY100 .18 0045 .11 104 .29 60060 1.06 661570T .88 20P3 .76 AC2/PEN/ EBL21 .60 ELL80 .75 PCF82 .30 1.20 VT615 .35 515162 .45 BY 05 .18 0046 .15 lUb .48 60085 .50 6U4GT .60 20F4 .89 DD .98 EC86 .59 EM80 .39 PCF84 .40 Q875/20 .63 V11111 .44 ADT140 .83 BY114 .18 0070 21)21 .35 60116 .88 6V6G .17 2OP5 1.00 AC6PEN.38 EC88 .59 E5/81 .37 PC1`86 .44 Q895/10 .49 VÚ120 .60 AF106 .50 BY126 .15 

.13 
0071 .11 2GK5 50 6CL6 .43 6V6GT .27 25560 .29 AC/TH1 50 EC92 ,84 EM83 .75 PCF200 .87 Qt 04/7 .83 VU120A .80 AF114 .25 BY127 .18 0072 .11 3A4 .25 60317 .50 6X4 .20 25L6G .20 AC/T1. ,98 ECC33 1.50 25184 .31 PCF801 .28 R19 .28 8181133 .35 ÁF115 .15' BYZ10 .25 0074 .23 306 .19 60815 .30 6250T .25 25Y5G .43 AL60 .78 20035 95 EMBS 1.00 PCF802 .37 SP41 .75 W107 .50 AF117 .19 BYZ11 .25 0075 .11 3Q4 .38 6CW4 .63 7B8 .58 25Z4G .28 ATP4 .12 ECC40 .80 55187 .34 PCF806 .55 SP61 .75 W729 .60 ÁF121 .30 BYZ12 .25 0076 3QSGT .35 6DE7 .50 7B7 .32 25Z5 .40 AZl .40 ECC81 .18 EY51 .29 PC11200 .82 TH233 .98 X66 .50 AF124 .25 BYZI3 .25 

.15 
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ÚF86 .63 
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MATCHED TRANSISTOR SETS:- 
LP15 (50113.A0154. AC157. 55120) .53p 
per pack. 1-OC81D & 2-0081, 43p. 
1-0044 & 2-0045, 43p. 1-0082D. & 
2-0082.48p. Set of 3-0083 85p. 

6AW8A .54 6K8G .16 12J7GT .33 35W4 .23 E8800 .80 EF22 .63 All goods are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 6AX4 .39 6LI ..98 12K5 .50 35Z4GT .24 29200 .40 EF40 .49 Cash or cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p. per order. 6B8G .13 6L6GT .39 12K7071 .34 25250T .30 E180F .90 EF41 .58 Orders over £5.00 post/packing free. Same day despatch by first class mail. Any parcel insured 6BA6 .19 6L7 .38 12070T .28 5005 .32 5182001.00 EF42 .33 against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale 6BC8 .50 6L18 .44 12SC7 .35 5001360 21148 .53 EF73 75 price 7p. post paid. Business hours Mon. -Fri. 9-5.30 p.m. 6BE6 .20 6L19 1.38 12007 .23 217 EÁ50 .27 EF80 .21 We do not handle seconds nor rejects, which are often described as "New and Tested" but bave a 8B116 .43 6LD20 .48 12507 .25 20E05 .551E578 .88 EF83 .54 limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply, 
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Vary the strength 
of your lighting with a 

GEflL9!!' ITCH 

The DIMMASWITCH is an attractive and effic- 
ient dimmer unit which fits in place of the normal 
light switch and is connected up in exactly the 
same way. The white mounting plate of the 
DIMMASWITCH matches modern electric fit- 
ings. Two models are available, with the bright 
chrome knob controlling up to 300 w or 600 w 
of all lights except fluorescents at mains voltages 
from 200-250 v, 50Hz. The DIMMASWITCH has 
built-in radio interference suppression: 

600 Watt 23.20* Kit Form 62.70* 
300 Watt £2.708 Kit Form f2.20* 

All plus IOp post and packing. *from 1st April 
please add appropriate percentage of V.A.T. increase. 
Please send C.W.O. to: - 
DE XTE R & COMPANY 
2 ULVER HOUSE, 19 KING STREET, 
CHESTER CH1 2AH Tel: 0244-25883 

VERO BOARD 

VEROROARDS GIVE A PROFESSIONAL 

FINISH TO YOUR WORK 

0.1"and 0:15"pitch, plain and copper 

clad universal circuit boards. 
1V111 ABLE FROM. 'YOUR CUCAI HE AIL 

DISTRIBUTOR N Rnar.IFir,-t,n:nll LIA Inntlnn W C 1 

VFRO ELECTRONICS LTD.. 

505 3.2F, Tel. Chandler's F rtl t9.52 

SAVE TIME 

AND MONEY 
PR £4.84 ICE ¡O.Gqq n I PRICE 

As supplied by us to SCHOOLS, TECHNICAL 
COLLEGES, SHOPS, OFFICES AND INDUSTRY. 
Silver grey stove enamelled steel cabinet with 
48 transparent styrene drawers fitted with 
moulded handles and label slots. Dividers can be 
supplied at an extra charge to enable each drawer 
to be sub -divided Into six compartments. Trans- 
parent drawers allow swift selection of com- 
ponents at a glance and eliminates duplication 
of stock. A really first class time saving unit. 
Size of cabinets 21}' x 11}" x 69'. Size of 
drawers 85' x 28" x 11". Other sizes available. 
Callers welcome Mon. -Sat. 9 a.m.-1 p.m. 2 p.m. - 
6 p.m. NEW as'illustrated OUR PRICE ONLY 
84-84 plus 35p carriage on orders less than £10. 
Money back guarantee. 'SEND FOR FREE 
COLOUR BROCHURE. 

TRADE AIDS 
(DEPT. PW9), III CHILTERN DRIVE, 

BERRY LADS, SURBITON, SURREY 
01-399 4383 

100 yds. Berrylanda Railway Station. 

1n7d 



Contents 
BOX OF SOLDER 
TWO SPARE BITS 
HINTS ON SOLDERING 
686 SOLDERING STAND 
646 INVADER SOLDERING TOOL 

FROM ADCOLA 
THE BEST IN SOLDERING KITS 

Styrene packed with see-through top 
akes the perfect gift! 

' Built to world 
safety standards 
The Adcola Invader Soldering Kit comes 
to you in a presentation pack ! 

The 'READY TO USE KIT' offers maximum 
versatility of a 23 watt soldering 
instrument. 

only £3.99 

_-.. -,; 

--t 
adcala 

THE FABULOUS 
INVADERS 

SOLDERING INSTRUMENTS 

The number one accepted 
soldering instrument used 
by the professional in 
industry. IS NOW ON 
OFFER TO YOU. 

1706 19watts f1.96 
1646 23watts f2.12 
L1076 27 watts f218 

No heat sink required. Stock voltages 
110v., 220v. and 230/250v. 

L686 
SOLDERING 

INSTRUMENT 
STAND 

PLEASE SEND ME THE FOLLOWING ITEMS 

NAME 8 ADDRESS - 

ADCOLA PRODUCTS LTD. ADCOLA HOUSE 

GAUDEN ROAD "LONDON, SW4 6LH 

TELEPHONE 01-622-0291/3 

The perfect instrument 
stand, for your 'Invader'. 

f1.71 

MULTI -CHANNELLED SOLDER 

Pre fluxed solder 
'READY TO USE' 

produced to B.S.l. 441 
IN HANDY SIZES. 
f0.41 and£1.16 

e 

INVADER SOLDERING KIT 
1076 'INVADER' 
646 'INVADER' 
706 'INVADER' 

686 SOLDERING STATION 
12 kg SOLDER REEL 

SMALL SOLDER REEL 

Postage ft packing add 10p.free over £2 

Enclosing PIO and cheque 
Pw 
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Rec. Retail Comet 
' Price Price 

STEREO AMPLIFIERS are tax free - 
Buy now before V.A.T. 
ALBA UA 700 3793 
ALPHA 212 by Highgate 37-75 
AMSTRAD IC 2000 4625 
AMSTRAD Integra 4000 '" 35 50 
ARMSTRONG 521 5900 
FERROGRAPH F307 Mk. II (cased) 6800 
GOODWiN RH 2525 5995 
GLIXOR MW3000, 15 watts RMS 

per channel 49-50 23-95 
JVC NIVICO VN 300 5800 48.95 

MCA 104Z 0500 70-95 
MCA 105E 130-50 10995 
MCA V5E VN550 Quadraphonic 89-00 7495 
MCA V9E VN800 Quadraphonic 148-00 124.95 

KELETRON KSA 700 29-00 17-95 
KELETRON KSA 1500 3900 23-95 
LEAK Delta 30 (cased) 69,90 4695 
LEAK Delta 70 (cased) 8590 5795 
METROSOUND ST2OE 3950 24-20 
METROSOUND ST60 70-00 45-45 
PHILIPS RH521 109-00 89-95 
PIONEER SA500A 47-10 3295 

SA600 95-48 57-95 
SA800 12655 7595 
SA1000 155-82 9495 
QL600A Quadraphonic Convertor 11895 7895 
QD 210 Quadraphonic decoder 4285 29 95 
QA 800 Quadraphonic 188.60 12295 
Reverberation 202w 5495 35 95 

RANK ROTEL 210 3490 22 95 
RANK ROTEL 310 52.00 34 95 
RANK ROTEL 610 78-50 51-95 
RANK ROTEL RA 810 105-50 72-95 
RANK ROTEL RA 1210 12900 89 95 
ROGERS Ravensbourne 70-00 53 95 

Ravensbourne (cased) 75-00 58-95 
Ravensbrook Mk. 0 52.50 40-95 
Ravensbrook (cased) Mk. II 57-50 4395 

SINCLAIR 2000 3500 2295 
3000 45-00 28-95 

PROJECT 605 29-95 18-90 
SOLARVOX 20. 10 watts RMS per 

channel 39.95 24-95 
SOLARVOX 30. 15 watts RMS per 

channel 46-95 3295 
SOLARVOX MA801 2 x 8 watts. 

RMS plus MATRIX 4 channel 3845 2695 
SOLARVOX MA813 2 x 18 watts 

plus MATRIX 4 channel 51.38 38-95 
TANDBERG TA300 69.90 54-95 
TANDBERG TA300M 79-50 65-95 
WHARFEDALE Linton amplifier 65.00 42-95 
All take both ceramic and magnetic cartridges. 
TUNERS 
AMSTRAD Multiplex 3000 FM 39-95 28-95 
ARMSTRONG 523 AM/FM 52-68 40.95 

'ARMSTRONG 524 FM 40.97 3195 
ARMSTRONG M8 Decoder 9.50 6.95 
*DULCI FMT 7 FM 2443 14-95 
GOODMANS Stereomax 7574 3595 
JVC Nivico MCT V5E/VT500 AM/FM 86-00 69-95 

MCT V7E AM/FM 122.42 9995 
LEAK Delta FM 79-50 5795 
LEAK Delta AM/FM 89.50 6995 
METROSOUND FMS 20 54-92 3875 
PHILIPS RH 690 48.50 31-95 
PHILIPS RH 621 109.00 89-95 
PIONEER TX500A AM/FM 7552 50-95 
PIONEER TX600 AM/FM 1d4-57 7395 
RANK ROTEL 320 59.50 4295 
RANK ROTEL 620 93.50 67-95 
ROGERS Ravensbourne Chassis 60-29 4595 

Ravensbourne in Teak Case 64.97 49.95 
Ravensbrook Chassis 4390 3350 
Ravensbrook (cased) 49.75 3850 

SINCLAIR 2000 4500 2995 
3000 4500 29-95 
Project 60 Tuner (stereo) 25-00 1750 

All above Tuners are complete with MPX Stereo 
Decoder except where starred 
TUNER/AMPLIFIERS 
AKAI CR8OT AM/FM Tuner Ampli- 

fier with built in Eight Track Tape 
Recorder 149'84 8995 

AKAI ÁA8030 13950 106-95 
AKAI ÁA8080 189-50 14595 
AKAI AÁ8500 249.00 17985 
AKAI 6300 137.50 7995 
ARENA 2600 111.30 5995 
ARMSTRONG M8 Decoder 9.50 6.95 
ARMSTRONG 525 9014 6995 
ARMSTRONG 526 10272 7795 
GOODMANS Module 80, 35w. RMS 93-00 6995 

Module 80 Compact 168.00 127.95 
Module 90 119.00 9195 
Module 110 FM/MW/LW/SW/ 

100w. RMS 13900 10595 
GOODMANS Module 110, Compact 245.00 187-50 
JVC Nivico 4MM 1000 Quadraphonic 159.50 134.95 
JVC Nivico VR 5500/5501 AM/FM 9696 8195 

VR 5521L AM/FM and SEA 175-00 146.95 
4VR 5414 Quadraphonic 21200 17955 

KYOTO 1000 AM/FM Tuner/Ampli- 
fier with built in Stereo Cassette 
Recorder. Complete with two 
speakers and two microphones 85.00 61.95 

25-25 
23-95 
21-50 
21.50 
43.75 
45.50 
47.95 

Rec. Rei.w 
Price 

TUNER/AM PLI FIERS -continued 

Comet 
Price 

LEAK Delta 75 175.00 129.95 
PHILIPS RH 720 21500 179.95 
PIONEER SX525 140- 53 98.95 

SX626 192.49 13485 
SX727 231-74 162-95 
SX828 297.20 20895 
QX 4000 Quadraphonic 225.93 164-95 
QX 8000 Quadraphonic 28624 199.95 

ROGERS Ravensbrook Chassis 96-57 73-95 
- ROGERS Ravensbrook (cased) 10535 78-45 

ROTEL RX 150A 69.90 50-95 
ROTEL RX200A 89-50 65.95 
ROTEL RX 400A 107.50 78-95 
ROTEL RX 600A 149.00 109.95 
ROTEL RX SOSA 189.50 139-95 
ROTEL RX 154A Quadraphonic... 129-50 94-95 
SOLARVOX TAM 1105 2 e 5 watts 

RMS AM/FM Multiplex comp. 
with 2 speakers and.. :featuring 
Matrix 4 channel - 38.50 29.95 

TANDBERG TR200 MAX .. 106.00 85-95 
TANDBERG TR1000 FM MPX (teak) 156-00 129.60 
TANDBERG TR 1010 AM/FM MPX 16900 139-95 
TELETON CR55 125.26 68:50 
TELETON R8000 AM/FM 42.16 21-95 
WHARFEDALE LINTON WE40 11500 95-95 
All the above take magnetic cartridges except 
Teleton R8000 and Kyoto '1000 which take ceramic 
only. All include MPX Stereo Decoder with the 
exception of Armstrong where M8 decoder is extra 

TURNTABLES 
CONNOISSEUR BD1 kit 13-34 10.95 
CONNOISSEUR BD2 Chassis .. 32.71 25-95 
CONNOISSEUR BD2 P/C/SAU2 41.29 33.95 
GARRARD SP25 Mk. III 16-17 10.50 
GARRARD 40B 13-63 1095 
GARRARD SL65B 2093 13-75 
GARRARD SL95B 49.21 3225 
GARRARD 401 42-88 29-50 
GARRARD SL72B 32.60 21-95 
GARRARD AP76 2844 17-25 
GARRARD Zero 100A 57-42 38.95 
GARRARD Zero 1005 5283 36.95 

The following Turntables are complete with 
base, plinth, plastic cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD SP25 Mk. Ill 

with Goldring G800 Special Price £1850 
McDONALD MP60 

with Goldring G800 Special Price £1750 
McDONALD MP60 

with SHURE M 44/7 Special Price £18-95 
McDONALD MP60 

with SHURE M 44/E Special Price £19.95 
McDONALD HT70 

with Goldring 6800 Special Price £2550 GARRARD AP76 
with Goldring G800 Special Price £2650 

GARRARD AP76 
with Shure M55E Special Price £30.50 

GARRARD AP76 
with Shure M75EJ Special Price £3250 

GARRARD 2025 with 
Sonotone 9TAHC Special Price £12.75 

GOLDRING GL75 
with G800 Special Price £39.50 

GOODMANS TD100 with 
G800E 75-00 51.95 

Base and cover to fit GARRARD 
SP25, SL55, SL65B 

GOLDRING G101P/C 
GOLDRING GL72 Chassis 
GOLDRING GL72P 
GOLDRING GL75 
GOLDRING GL75P 
GOLDRING GL85P/Cover 

Cover for 72P 
Cover for 75P (de Luxe) 
Cover for 85P 

C99 -plinth and cover for G99 
GOLDRING G99 
LEAK Delta 
JVC Nivico SRP 473 Quadraphonic, 

including plinth and cover 69-50 
McDONALD MP60 1470 
McDONALD 610 1875 
McDONALD HT70 20-63 
Base and cover for MP60 and 610 Sp. Price 
PHILIPS GA212 Electronic 69-00 
PIONEER PL12D with base and 

cover 49-18 
PIONEER PL61 with base and cover 176-83 
THORENS TX25 cover 8.85 
THORENS TD125 Mk. I1 82.63 
THORENS TD125AB 115.69 
THORENS TD125AB Mk. II with 

TP 16 arm 12454 
THORENS TD160/c including base 

and cover 69.80 
THORENS TX11 cover 4.49 
WHARFEDALE Linton 37.50 

Sp. Price 3.60 
29-64 20.50 
3139 20-95 
40-81 2750 
41-86 2695 
5162 35.25 
87-19 5695 

4.71 3.25 
5.23 3.50 
6.98 4.95 

15-35 11-95 
29.64 19.25 
69-50 5250 

Rec. Retail Comet 
. Price Price 

SPEAKERS 
*Speakers are tax free -buy now before V.A.T. 
*AMSTRAD 138 (pair) Teak .... 26-00 13-95 
*AKAI SW 155 6450 44.95 
*B and W Model 70 15950 10995 
Band W DM2 69-99 47.50 
B and W DM4 49-66 3795 
B and W DM5 (pair) 59-48 43.95 
CELESTION COUNTY (pair) 47.94 35.95 

Dicton 120 (pair) 5040 3850 
Dillon 15 3740 26-00 

*Ditton 25 65.00 42-50 
*Ditton 44 54-00 35-00 
*Dillon 66 99.00 7095 

*FERROGRAPH S1 inca stand 95.00 67.95 
GOODMANS Minister Pair 49-20 3595 

Havant (pair) 5712 39.40 
*Magister 65-63 42.50 
Double Maxim (pair) 67-40 4795 

*Mezzo3 35-70 23.45 
*Magnum K2 46.20 29-50 
*Goodwood 55.00 3695 
*Dimension 8 72-44 44-95 

- DIN 20 NT Kit - 12.19 8.50 
KELETRON KN 400 2 -speaker 

system (pair) 15-44 1195 
KN600 3 -speaker system (pair) 25.82 1695 

*KN800 3 -speaker system (pair) 3180 1895 
*KN1100 4 -speaker system (pair) 4080 2395 
*KN1600 3 -speaker system 2520 14-95 
*KN2100 3 -speaker system 30.60 1895 

LEAK 150 (pair) 5000 37-50 
LEAK 250 (pair) 6300 4795 

LEAK 600 4950 34.50 
*LINEAR 10 watt Teak (Pair) Sp. Price 1295 
METROSOUND HFS 103 (pair) 29.21 20-95 

*202 21-50 1475 
*Duplex 15 - 3200 2395 
*Duplex 25 56-00 3750 

*PIONEER CS53 46.72 2995 
SINCLAIR Q16 8.98 6.50 
TANDBERG Tan 7 2950 2360 

Tan 11 (Pair) 40-00 3195 
TL 12 Teak (pair) 5550 44.50 
TL 25 Teak (pair) 7150 5695 

*TL 50 Teak 68-00 5095 
TELETON 8000 (pair) 2108 1195 
THORPE GRENVILLE TG100 (pair) 28-95 1695 
*TG200 (pair) 4195 24-95 
*TG300 (pair) 55.95 2995 

WHARFEDALE Denton Mark II 
(pair) 42.08 2895' 
Linton Mark II (pair) 52.00 3750 
Triton 111 (pair) 65.00 4695 

*Melton Mark II 3500 23-75 
*Dovedale 3 Markus 47.50 32-25 
*Rosedale 6900 44.95 
Unit 3 speaker kit 1250 8.95 

*Unit 4 speaker kit 19-00 1295 
*Unit 5 speaker kit 27-50 1875 

PICK UP ARMS AND HEADS 
AUDIO Technics AT 1005 Mk. 11 1878 1425 
AUDIO Technica L2 lifts ' 2.61 1.95 
CONNOISSEUR SAU2 14.61 11-95 
GOLDRING Lenco 75 1396 9-25 
GOLDRING°Lento L69 10.46 6.50 
GOLDRING PH6 Head Shell 2.97 1.99 
SME 3009 ser 11 improved 36-75 28-50 
SME 3009-S2 ser 11 improved 40.25 30.95 
SME S2 Headshell 2-59 1.95 

CHASSIS SPEAKERS 
Items are tax free -buy now before V.A.T. 

GOODMANS Twin -axiom 8 9.12 6.95 
Twin Axions 10 10-06 7.50 

*Axiom 401 1768 11.95 
Audiom SP 5.49 4.15 
Audiom 10P 5.97 4.50 

*Audiom 12P 13.00 9.15 
*Audiom 15P 21.00 14.60 
*Audiom l8P 35-70 2445 
*Audiom 100 40'watts din. 12.00 885 
*ARU 172 4.50 3.20 
*Axent 100 6.90 4.80 
*Midax 650 1359 9.50 
*Attenuator 3.73 2.60 
*Crossover network XO/950 7.77 5.45 

WIIARFEDALE8 in. Bronze/RS/OD 4.75 3.30 
Super 8/RS/DD 8-50 6.25 
Super 10/RS/DD 14-00 9.95 

5895 CARTRIDGES 
9.50 AMSTRAD 900C 5-32 3.40 

1295 AMSTRAD 900D 8.10 5.40 
1450 AMSTRAD 900 EX - 11.90 8.50 
3.95 AUDIO TECHNICA AT 66 6.47 3.45 

5750 CONNOISSEUR Ceramic SCU1 6.09 4-95 
GOLDRING G850 6.10 3.10 

34.50 GOLDRING G800 12-21 4.50 
119.95 GOLDRING G800E 1767 7.00 

6.50 GOLDRING G820 - 11.62 1ß5 
66-50 GOLDRING G820E 17.44 1225 
7995 GOLDRING G820 Super E 23.25 16.25 

GOLDRING G800 Super E 24.41 1525 
9995 EMPIRE 1000ZE/X 62.22 39.95 

EMPIRE 999VE/X 44-44 2895 
56-95 EMPIRE 999TE/X 26-13 1895 

3.60 EMPIRE 999SE/X 2111 1395 
26-95 EMPIRE 999E/X 1636 1095 
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OVER 1000 ITEMS ALWAYS IN STOCK 
All items brand new and fully Guaranteed 
and backed by after -sales service 

- latest models in manufacturers' sealed cartons 

Rec. Retail 
Price 

Comet 
Price 

C A RT RI D G E S -continued 
EMPIRE 909E/X 12-79 E-50 
EMPIRE 90EE/X 9.94 6.95 
SHURE M3DM 6.10 3.75 
SHURE M31E 11-63 6.95 
SHURE M32E 10.73 6.50 
SHURE M44 -G 830 4.95 
SHURE M44-7 - 

7.90 4.50 
SHURE M -44C 7-90 4.90 
SHURE M44E 8.60 4.75 
SHURE M55E 9-70 5.45 
SHURE M75G 14-70 835 
SHURE M75-6 (S) 8-36 5.45 
SHURE M75-6 13-60 7.60 
SHURE M75EJ 15-40 8.75 
SHURE M75ED 19-00 10-15 
SHURE M75E/95G 20.80 12-95 
SHURE M91ED 18-45 9-95 
SHURE V15-11 39-40 24-95 
SONOTONE 9TAHC Diam/Saph 3.75 1.45 
Starred cartridges above are ceramic. All others are 
magnetic. 

BASES AND COVERS 
CONNOISSEUR Plinth BD1 5-57 
CONNOISSEUR Cover 4-17 
CONNOISSEUR P.U. Mount Board 0-95 
GARRARD WB1 Base 3.78 
GARRARD WB4 Base 5-60 
GARRARD SPC1 Cover 3-68 
GARRARD SPC4 Cover 4-38 
Special Offer of Base and Cover to 

fit GARRARD SP25, SL55, SL65B 
and 3500 Sp. Price 

GOLDRING Plinth 75 
GOLDRING Plinth 72 
GOLDRING Covers for 72P 
Cover for 75P De Luxe 
Cover for 85P 
THORENS TX 25 (for TD125AB).. 8.85 
THORENS TX11 Cover 4.49 
SME Plinth System 2000 with 

motorboard 46.20 
MOTORBOARDS only 5.85 
SME PI Spacer 0.98 

9.42 
4-71 
5.23 
6-98 

4.50 
3.40 
0.75 
2.95 
4-25 
2.75 
3.25 

3.60 
6-75 
6.50 
3.25 
3.69 
4.95 
6.50 
3.60 

3595 
4.45 
0.75 

BLANK TAPES 
SCOTCH DYNARANGE CASSETTES 

C60 0.71 0.40 
C90 0.99 0.50 
C120 1-49 0.75 

SCOTCH HIGH ENERGY COBALT CASSETTES 
COO 1.10 0.65 
C90 145 0.65 

SCOTCH Low Noise 8 -TRACK 
BLANK CARTRIDGES 
40 mins. 1-50 0.90 
80 mins. 1-80 1-10 

SCOTCH HI-FI DYNARANGE SPOOLED TAPES 
5" L.P. 900 1.88 1.10 
5}" L.P. 1200 2-20 130 
7" L.P. 1800 2.95 1.80 

SCOTCH HI-FI DYNARANGE DOUBLE PLAY 
5" D.P. 1200 2.31 1.40 
5}" D.P. 1800 3.15 1.95 
7" D.P. 2400 4-03 2.50 

Postage -Tape, cassettes and 8T cartridges 1-9 
items 5p per order. Packs of ten post free. 

HEADPHONES 
Are now tax free -buy now before Y.A.T. 
AMSTRAD HPS5A 7.50 3-90 

HPS6A with volume control 10-70 6-70 
HPS7A bass and treble controls 13.95 9.90 

AKAI ASE9 7-25 4-25 
AKAI ASE22 11.90 7.25 
AKG K180 28-00 1695 
AKG K60 15.00 8.95 
AKG 100 - 8-00 4-95 
AKG 120 10.00 4.50 
KOSS HV1 20-00 15-95 
KOSS ESP -9 Electrostatic 69.00 52-95 
KOSS ESP -6 Electrostatic - 45.00 34-95 
KOSS K2.plus 2 Quadrafone 45.00 35-95 
KOSS PRO 5 L/C 30-00 2395 
KOSS PRO-4AA 28.00 20.95 

COMET for 
after -Sales Service 
THROUGHOUT THE U.K. 

Pictured. Service Department at Clough Road, Hull. Also at: 
Birmingham, Bridlington, Dagenham, Doncaster, Edinburgh, 
Goole, Hackbridge.Dar, Jarrow. Leeds, teicaeer, Notting ham, 
Renfrew, Rochdale, Sheead, Tmnide, wigan with Engineers 
mvering York and Scarborough. 

Rec. Retail 
Pride 

HEADPHONES -continued 

Comet 
Price 

Rec. Retail 
Price 

TAPE RECORDERS -continued 

Comet 
Price 

KOSS KO -7278 16.50 12.45 AKAI CR8ODSS Quadraphonic.... 159.50 12195 
KOSS 747 20-00 14.95 AKAI CR8OT 8 -track stereo recorder 
KOSS K-711 10.00 7-75 and tuner amplifier 149-84 89-95 
KOSS K6 12-50 9.50 AKAI CR81 109-50 80.95 
KOSS K6/LC (with volume control) 1400 10.50 AKAI CR81D 89-50 65.95 
KOSS K6/LCQ Quadrafone.. ...... 2000 16-95 FERGUSON 3258 4 -track 70.45 51.95 
PIONEER SE 50 21-90 13-25 FERROGRAPH 702/704 Dolby .... 285.53 241-95 
PIONEER SE 30A 12-60 8.25 FERROGRAPH 702H Dolby 297.28 25195 
PIONEER SE 20A 7-88 4-95 FERROGRAPH 722/724 Dolby .. 326.65 276.95 
PIONEER SEL 20 10-53 6-80 FERROGRAPH 722H Dolby 338.40 286.95 
PIONEER SEL 40 17-43 11-30 FERROGRAPH 702/704 235.00 172.95 
SOUND MD806 6.50 2.80 FERROGRAPH 722/724 276-15 198-95 
WHARFEDALE DD1 12-50 8.75 FIDELITY Braemar 4 -track 34-75 19-95 
WHARFEDALE ISODYNAMIC.... 19.95 1495 GROSVENOR RP900, 8 -track, 

record/playback deck 54-50 3895 
HI-FI STEREO SYSTEMS -COMPLETE 
ALBA UA 552 47.75 2995 
BUSH A1Q05 69.89 5095 
DANSETTE Consort Stereo 34.43 2395 
DANSETTE 4005 71-45 49-95 
DANSETTE 4020 47-99 31-95 
DECCA SOUND 613 Sp. Price 4650 
DECCA SOUND 614 Sp. Price 52.95 
DECCA COMPACT 2 with Radio Sp. Price 78-95 
DECCA COMPACT 3 with Radio Sp. Price 97-95 
DECCA 403 Sp. Price 44-95 
FERGUSON 3450 B with Radio 

(new model) 79-50 61-95 
FERGUSON 3451 B with Radio 

(new model) 107-00 82.95 
FERGUSON 3454 4150 32.95 
FIDELITY UA1 Music Master with 

Radio 100.00 69-95 
FIDELITY UA2 Music Master 43.50 3095 
FIDELITY Stereo Nine 38-50 22-95 
G.E.C. 2810 79-00 59-95 
GROSVENOR. MPX 8400 AM/FM/ 

MPX Tuner/Amplifier, magnetic 
input with built-in 8 -track cart- 
ridge player with speakers 6995 41-50 

GROSVENOR MPX 8400 AM/FM 
MPX Tuner/Amplifier, magnetic 
input with built-in 8 -track cart- 
ridge player with speakers 

GRUNDIG TK 121 (twin -track) 
GRUNDIG TK 141 (4 -track) 
GRUNDIG TK 146 (4 -track auto) 
GRUNDIG TK 147 (4 -track auto) 
GRUNDIG TK 148 (4-tr. auto 2 spd ) 
GRUNDIG TK 246 4 -track Stereo 

Deck 
GRUNDIG TK 3200 Hi-Fi (Battery) 
MARCONI 4248 4 -track, 2 speed 
PHILIPS 4303 Twin -track 
PHILIPS 4307 4 -track 
PHILIPS 4308 De Luxe 4 -track 
PHILIPS 4416 4 -track stereo rdr 
PHILIPS 4418 4 -track stereo 
TANDBERG 3341X 4 -track stereo 

deck 
TA ND BERG 6041X 4 -track stereo 
TANDBERG 9021X 2 -track stereo 

deck 
TANDBERG 9041X 4 -track stereo 

deck 

69.95 
56.25 
62-10 
66.95 
98-65 
74.10 

131.85 
141.10 

52-30 
39-46 
50-00 
59-00 

145-00 
200.00 

129.90 
199.30 

230-00 

23000 

41.59 
39-95 
45-95 
49.95 
76-95 
57-95 

101.95 
105.95 

39-95 
24.95 
3595 
42.95 

109-95 
145.95 

109-95 
159.95 

194-95 

19495 

HMV 2451 122.00 95-95 
HMV 2452 66-00 49-95 TAPE RECORDERS (CASSETTE) 
HMV 2455 175-00 13695 AKA CS35D tape deck 79-95 59-50 
KB 1025 with 662 speakers 48-25 37.95 AKA CS35 Stereo inc. Speakers 112-50 8295 
KB 1250 with KS 653 Speakers 71.00 53-95 AKA GXC 400 tape deck 95.50 67.95 
KB 2010 with 658 speakers and Radio 101-50 77-95 AKA GXC 40 112-50 82-95 
KB 2250 with 658 speakers and Radio 124-00 95-95 AKA GXC 40T recorder, tuner/amp. 167-50 123-95 
MURPHY. 902 Studio 1, with AM/ AKA GXC 45D tape deck 119.50 89-95 

VHF/Radio 84-50 6495 AKA GXC 46 Dolby tape recorder 152-50 115-95 
MURPHY 940 69-89 52-95 AKA GXC 460 Dolby tape deck.. 139-50 103.50 
PHILIPS 808 105-00 74-95 AKA GXC 65D Dolby auto -reverse 
PHILIPS GF 824 65-30 49-65 deck 15450 110-25 
PHILIPS 825 49.50 37-95 BUSH Discassette DC70 20-62 12-95 
PHILIPS 826 75-00 51-95 BUSH TP 60 27.62 15-95 
PHILIPS 835 with Radio 6950 4795 BUSH TP 66 Battery/Mains 28.18 21.50 
PHILIPS 836 with Radio 95.00 67.95 FERGUSON 3240 with case 24.90 15-95 
RIGONDA Party Time 2850 2095 FERGUSON 3253 (Mains) 42.40 27-95 
STEEPLETONE Stereo System.... 41-75 22-95 FERGUSON 3256 (mains) 37-75 25-95 
ULTRA 6027 57-50 4495 FERGUSON 3257 56-45 41-95 
ULTRA6028 59.95 45-95 FERGUSON 3257/7 spkrs. for above 16-00 12.00 
ULTRA 6450B (new model) with GEC CR200 AM/FM Cassette/Radio, 

Radio 79.50 61-95 Battery/Mains with slide controls Sp. Price 35-95 
ULTRA 6451 7950 61-95 GRUNDIG C210 Batt./mains........ 48-75 36-95 
ULTRA6455 41-35 31.95 HARVARD Elite Cassette/AM/FM 
ULTRA 6454 38-85 29.95 Radio (battery/mains) 44-75 23-95 

JVC Nivico 9420 LS with AM/FM 
TAPE RECORDERS radio, battery/mains 61-45 45-95 
AKAI 1721L 99.90 73-95 JVC Nivico 1710 Radio/Cassette, 
AKAI 4000 DS 9950 73-95 AM/FM 61-00 42.95 
AKAI X201D 179-00 132-95 PHILIPS 2202/2203 24-00 17-95 
AKAI X1810 229-00 169-95 PHILIPS 2204 battery/mains 2910 2495 
AKAI GX221D 229.00 169-95 PHILIPS 2405 Stereo with 2 RH401 
AKAI GX1900D 239.00 177-95 L/S 72.00 52.95 
AKAI GX370D 350-00 259-95 PHILIPS 3302 21-50 15.95 
AKAI CR8OD 8 -track str:reo tape PIONEER CT 4141 Dolby Deck 150.02 104-95 

deck 8502 55-95 PYE 9116 Stereo 6990 49-95 
AKAI CR80 8 -track stereo recorder 10639 69.95 WHARFEDALE Dolby DC9 Mk. II 119.00 85.95 

FREE Technical Advisory Service. If in doubt ask us! Price list on request - 
Comet guarantees that all prices quoted are genuine. All offers subject to availability. Add 75p 
for postage, packing and insurance on all orders (Cartridges 20p) OR, IF SECURICOR 
DELIVERY REQUIRED add £1.95 only. Make cheques, Money Orders payable to 'COMET'. 

c®SY HIGH FIDELITY DISCOUNT WAREHOUSES 
OPEN DAILY TO THE 
PUBLIC FROM: 
9am4pm Monday 
Cam -I pm Tuesday 
gam-8pm 

Wednesday 
Bam-Cpm Thursday 
9am-$pm Friday 
911M-.30pm 

Saturday r 

Dept. PW BIRMINGHAM: Heeley Road, Selly Oak, 829 6EY. Tel.: 021-472-6181 and at Tivoli Shopping 
Centre, 1570-1572 Coventry Road, Yardley B26 tBJ. Tel.: 021-706.0684 

Dept. PW EDINBURGH: 1 Newhaven Road, EH6 5QX. Tel.: 031-554-4454 (9 lines) 
Dept. PW HULL: Reservoir Road, Clough Road, HU6 7Q1). Tel.: 0482 46441 (6 lines) 
Dept. PW LEEDS: 78 Armley Road, LS12 2EF. Tel.: 0532 40551 
Dept. PW SHEFFIELD: The Mill, 1 Loxley Road, Malin Bridge, S6 4TN. Te/.: 0742341721/6 
Dept. PW STOCKTON: Teesway, Portrack Lane, Teesside TS18 2RH. Tel.: 66132/65215 
Dept. PW ROCHDALE: Corner of Well i'th'Lane and Queensway. Tel.: 50606 
Dept. PW LEICESTER: Syston Street. Tel: 0533 52230 
Dept. PW WIGAN: Wharf Mill, Princess Street, WN3 4EZ. Tel.: 0942 3474f 
Dept. PW LONDON:.Hackbridge (nr. Croydon) 190 London Road, Hackbridge, Wallington, Surrey. 

Tel,: 01-669-0241 
Dept. PW LONDON: Dagenham, Rainham Road South, Dagenham RM10 8ST. Ter.: 01-595-5111 
Dept. PW SUNDERLAND: 4-7 Thomas Street, Sunderland, SRI IHR. Tel.: 0783 59993 
Dept. PW RENFREW: Blythswood Trading Estate, Argyle Ave., Renfrew, RA4 9EL. Tel.: 041-886 5731 
Dept. PW JARROW: 56/64 Ellison Street, Jarrow NE32 3MT. Tel.: 0632 892211 
Dept. PW SANDIACRE: 121 Town Street, Sandiacre, Nottingham NG10 SDW. Tel.: Sandiacre 6116 
Dept. PW LONDON: Hayes, Silverdale Road, Pump Lane, Hayes. Tel.: 01-573 1841 

- twblï táne.. 
SECURICOR tarrdn 72 Aw... 

/Add £5.95 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS -OR DAMAGE WHILST IN TRANSIT 
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TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88-108Mcs, with circuit diagram. £2-10p. 

B.F.W. 10 Fet. New (unmarked) 5 for £1.00p. 

PINNACLE LOW NOISE CASSETTES C60 -50p/ C90 -75p 
C120-£1. 

P -C BOARDS (not computerpanels). 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1.50 the three. 

Encapsulated bridge rectifier (itt usd 3 3mdh) 100 PIV 2 amps. 
50p each. 3 for £1.25. 

Transistor F.M. Stereo Multiplex Decoder. Size: 5+ x 2G x 1+. 
As used in well known British stereo units with circuit. £3.75. 

GARRARD SP25 IVIK. 11 less Cartridge. £1050. 

10 VOLUME CONTROLS consisting of 2 off each. 
100K log. ganged LIS -20K log. ganged'L/S. 
470K log. DIP Switch -10K lin. L/S-50K lin. L¡S. £1.25. 

4 PHONO SOCKETS ON PANEL. 10 panels for £1.25. 

12 PLASTIC KNOBS. Chrome and Gold, 3 types -4 off each 
-spring clip £1.25. 

10 COMPUTER PANELS packed with components including 
one panel with 2 Power Transistors. £1 00. 

SLIDER CONTROLS (less knobs) 
25K Log or Lin single 30p. 

10K -100K Log ganged 50p. 
100K -100K Log ganged 50p. 

All items post paid in 

GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 IJD, BEDS. 

POST plus 20p PACK NGD 

TEXAN 20+20 WATT. 
STEREO AMPLIFIER 

Electro Spares can now supply all the components to build the 
"Texan" Amplifier, featured in Practical Wireless May/June 1972. 
All components are brand new with fibre glass p.c. board, all 
metalwork, knobs, finished silver trim front panel, etc. etc. 

TOTAL COST OF COMPLETE COMPONENTS 
ONLY £27.85-POST FREE 

All components are available separately, to enable the constructor 
to obtain just what parts he requires at any one time. Please 
send S.A.E. for free list. 
SPECIAL CONTEMPORY STYLE SLIMLINE METAL 
CASE WITH WOODEN END CHEEKS IS NOW 
AVAILABLE FOR THIS AMPLIFIER-DETAILS IN- 
CLUDED WITH ALL LISTS, OR AVAILABLE ON 
RECEIPT OF S.A.E. 

P. E. `GEMINI 
STEREO AMPLIFIER 

30 Watts (R.M.S.) per Channel into 8 Ohms ! ! 
Total Harmonic Distortion 0.02% ! ! 

Frequency Response (-3 dB) 201-1z-100kHz 
This high quality Stereo Amplifier for the Home Constructor was 
described in a series of articles in "Practical Electronics from 
November 1970 to March 1971. It is now recognised as- practically 
the ultimate in High Fidelity and is certainly equal to anything 
one can buy, no matter what the cost, but it is well within the 
capabilities of the ambitious constructor. 
We can now supply a reprint of the articles in booklet form, price 55p plus 4p postage, with free complete component 
price list. 
For free price list only, or a complete free specification, please send 
a foolscap size S.A.E. 
All parts available separately. 

es21 BROOKSIDE BAR, 
CHESTERFIELD, DERBYSHIRE. 
QUALITY SERVICE VALUE 

ELECTRO SPARES 

250 pages 11%" x 81/4á' 

6785 electronic 

components 
clearly 

listed and indexed 

The price of 75p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 

r 

The Catalogue 
you MUST 

have! 

Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 
in the catalogue. 

t t In MI Y .® In 

Name 

Address 

HOME RADIO (Components) LTD. Regd. No. 912966 London 
Dept. PW, 234-240 London Road, Mitcham CR4 3HD 

m mm m Oa 

1078 



YES, "YOU'VE' GOT THE WHOLE WIDE WORLD IN 
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of 
the year 1984 and what might be produced then-now get 
the fantastic ASTRAD 17 and SEE for yourself that the 
incredible Russians have done it all NOW! It's the radio 
perfectionist's dream come. true! THIS ONE SUPER- 
SEDES ALL EARLIER MODELS! It will probably make 

. your present radio seem like a "crystal set"! Complete with 
optional battery eliminator for both battery and mains use! We're 
almost giving them away at only £2075-a mere fraction of 

-even today's Russian miracle price! We challenge you to 
compare performance and value with £80 radios! a Send quickly, 
after receiving goods test 7 days, refund if not delighted. 
Elegant black & chrome finish facia, set in fabulous Cabinet 
built case-constructed of fine Russian hardwood in beautiful 
Teak Veneer finish-prevents vibration, ensures purer & 
sweeter tone than ever! Volume controlled from a whisper to a 
roar that would fill a hall! Much wider band spread, for absolute 
"pin -point" station selection! Plus "MAGIC EYE" tuning 
level indicator for ultra perfect tuning sensitivity! Yes, the 
Russians have surpassed themselves, proving again their fantastic 
ability in the field of electronics and brilliantly reflecting their 
advanced micro -circuitry techniques in the field of spaceship and 
satellite communications. Yes, EVERY WAVEBAND instantly 
at your fingertips including Standard Long, Medium, Short 
and Ultra Short Waves to cover the four corners of the 
earth during 24 hours a day including all normal transmissions. 
VHF: FM/USW, AM: LW, MW, SW, gets, locally, local & new 
stations not yet operational, and messages from all over the 
world! Expensive TURRET TUNER side control waveband 
selection unit (as used on expensive T.V.'s!) Every waveband clicks 
into position giving incredible ease of station tuning! Genuine push- 
pull output! ON/OFF volume and separate Treble and Bass tone 
controls for utter perfection of reproduction and tonel Press- 
button dial illumination! Take it anywhere-runs economically 
on standard batteries (obtainable everywhere) or direct through 
battery eliminator from 220/240V AC mains supply. Internal 
ferrite rod aerial plus built-in "rotatable" telescopic aerial extending 
to 39 ins approx. It's also a fabulous CAR RADIO. Can also 
be used through extension amplifier, tape recorder or public 
address system. SIZE 14ins x 10eins x 4fins overall approx. 
Magnificently designed, made to give years of perfect service. 
(U.K. service facilities & spares available for years & years to come, 
if ever necessary!). With WRITTEN GUARANTEE manual with 
simple operating instructions & circuit diagram. ONLY £20.75 
(with mains/battery eliminator £1.49 extra). BOX, POST, 
ETC. 50p. + BUT WAIT, for only 55p extra you 'get the 
sensational "COMPUTERISED" WORLD TUNING GUIDE 
(it enables you to time, pinpoint & get transmissions the whole 
world over-even a child can do it in a flash-it even lets you 
know when to tune into the U.K., when abroad. (NO GUESSING! NO MESSING!) PLUS Standard 'longlite' batteries PLUS altra se n iti ve earphone for personal listening (Sorry-We cannot change these new radios for any earlier model purchased.) HURRY! Shopertunities save you Ws and Et's! 

TNOUSAIIS nIMIEES REDUCED to INCIES? 
1973 RUSSIAN RADIO TECHNOLOGY ̀ 

SHRINKS THE WORLD!*COMPUTERISED? ̀ 

TH.S'FA T ,S 
_.. .... ., 

tt 

YES,24,9Il1miles 
SHRUNK TO ONLY\14'x10x4% 

Inches approx?-i 

28 AND DIODES! 

WAVEBANDS: 

5SÑÖRTLWÁVÉBÁfVDS 
fies ULTRA SHORT WAVES 

. . (V 
F. 

AM. FM MW.\ r s LW. U$W- / 

MAINS/BATTERY 
ELIMINATOR £1.48 extra 

e u° óÚ 

ASTRADoN 

i7 
PORTABLE RADIO &COMMUNICATIONS 

RECEIVER WORLD 
ißggStÑÓTp¡j ytD 

sßCÓqÑEßT 

MAGIC EYE"'tulnng I 
level indicator 

FIRST TIME EVER! 
*NOWAVAILABIE WITH 

fabulous'COM PUTERISED" 

WORLD TUNING GUIDE! 
NO MORE GUESSWORK - 
INSTANT BATA at yaurf ingertips - 
enables you to TUNE INA FLASH to 

transmissions the world over! 

BUY 
ONE 

ROM 

US 

Combined 
tiff AMIFM 
RADI.O and 
CASSETTE \ 

TAPE RECORDER VV 

fit PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even 
by our standards!). We've snapped up 500 magnificent machines. Latest sensation in the world of sound! First-class makers! Fabulous VHF, AM/ 
FM Radio AND Cassette Tape Recorder & Player combined & it also runs off standard batteries or mains. (Simply plug in the 220/240V AC line 
cord.) Record and play back anything, anywhere! RECOMMENDED 
RETAIL PRICE GENUINELY £44! WE OFFER AT ALMOST HALF 
PRICE! Wonderful features: * Press -button Keyboard Control Panel or latest MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery 
check/recording level indicator or built-in automatic Leveller! * Sep- 
arate ON/OFF and HI -LO volume controls! * Heavy duty built -,n 
speaker! * Earphone (for personal listening or "monitoring") and extension 
speaker sockets! * Remote control microphone! * Built-in swivel 
telescopic extension aerial (24in approx.)! Magnificently made case with 
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 
120 -minute Cassette Tapes obtainable everywhere. AND the amazing built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible 
station selection. Unique rotating Station Selector Dial-gets, locally city and 
regional stations in every part of the country plus B.B.C. National, VHF. Picks 
up dozens of foreign stations. Fabulous in your car! You could pay £ £ 
more fora Car Radio or Car Cassette player ALONE! £23.75, CARR. ETC. 35p. 
Complete with simple instructions, remote control microphone with 
on/off switch and microphone stand. WITH WRITTEN GUARANTEE. 
Send quickly, after receiving goods test 7 days, refund if not delighted. Or call. 
BONUS OFFER : Batteries and Cassette Tape 25p extra if required. 

WIT/Ilea« 
ßVPNwAC/Dc BATTERY/MAINS 

Casette 
RECORDER 
&PLAYER 
With remote 

control 

microphone. 
WE COULD 

CHARGE UP?O 
£26'97! 

.4/11/R41249 
POST ETC. 

31p 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb 
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible 
Shopertunities bring it to you for ONLY E12.49! Due to our cut price we 
cannot name first-class makers-but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. No 
fiddling with awkward tape and reels, just "slap -in" a cassette and off you go! 
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere.) Amazing performance ensures.perfect tapings and superb reproduction! Remote 
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a 
whisper to a -roar! Completely self contained-record anywhere, indoors or 
out! Runs on standard batteries AND 220/240V AC mains. Separate 
jacks for remote control microphone, etc. Size 9}in x Sin x 21 -in approx. 
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and 
full instructions. (Recommended selling price £2617!) OUR PRICE ONLY 
£12.49 post, etc., 3Ip. * Send quickly, after receiving goods test 7 days-re- 
fund if notdelighted. BONUS OFFER (one per customer)-Cassette 
tape, set of standard batteries AND microphone stand all for 50p extra, if required. . 

[Order by post to Uxbridge Road address or tall at either store. Bargains 
galore at both stores-(COMMERCIAL TRAVELLERS PLEASE NOTE 

Merchandising office at Holborn store.) - Dept. W P/29 164 UXBRIDGE ROAD (facing Shepherds Bush Green)- 
LONDON, WI2 BAQ (Thurs. I, Fri. 7). Also at 37/39 HIGH 
HOLBORN (opp. Chancery Lane), LONDON, W.C.I (Thurº 7 p.m.) 
BOTH STORES OPEN MON TO SAT 9 A.M. UNTIL 6 P.M. 

SHOPERTUNITIES, LTD. 
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SAXO NSTANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT 
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN 
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES. 

6A25-SA35-SA100 
LOW-PRICED AUDIO MODULES 

FOR DOMESTIC & COMMERCIAL USE 

THESE THREE MODULES HAVE ENJOYED UNPARAL- 
LELED SUCCESS DURING THE FIRST FEW MONTHS OF 
THEIR BEING MADE AVAILABLE TO THE GENERAL 
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE 
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR 
ADVERTISED ITEMS, INCLUDING THESE THREE 
MODULES. 

SA25 £2.95 
25 WATTS RMS. 7 transistors 7 diodes 

SA35 £4.45 
35 WATTS RMS. 7 transistors 7 diodes 

cary. 
free 

carr. 
free 

SA100 £10.90 
100 WATTS RMS. 11 transistors 0 diodes 

carr. 
free 

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT 
PROTECTION, AND THE SA100 IS PROOF AGAINST 
OVER -DISSIPATION & FAULTY INDUCTIVE LOADS. 
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE 
EXTRA -ORDINARILY LOW PRICES POSSIBLE. 

BRIEF SPEC. FOR ALL THREE MODULES 
Freq. response 15-40,000 Hz ± 1dB 

Distortion 0.2% at 1 kHz 

Loads 4 to 16 ohms 
Quiescent current 15 mA 
Noise Better than -75 dB 

Supply voltage 25-45 volts SA25/35 
40-70 volts SA100 

Size 4}' x 4' x 1" (SA100) 
4' x 3' x 1' (SA25/SA35) 

Circuits, connecting Instruction and application data are supplied 
free with all modules. 

POWER SUPPLIES FOR 
THE SA25/35 & SA100 AUDIO MODULES 
PU45 Unstabilized supply for 2 SA25/35 £4.90 
PU70 Unstabllized supply for one or two SA100 

£7.75 carr. 40p 
MT45 Transformer for above, heavy duty £2.85 carr. 20p 
Stab PS45 Stabilized module for 2 SÄ25's or two SA35's 

£3.50 carr. free 
MT30 Transformer for Unstabllized supply complete with 

rectifier diodes mounted £3.50 carr. 20p 
MT70 Transformer for PS70 £4.90 carr. 40p 
PS70 Stabilized supply module for one or two SA100's 

£4.90 carr. free 

ALL MODULES ARE BUILT ON 
GLASS FIBRE P.C. BOARD 

AND ARE SUPPLIED FULLY TESTED 

CALLERS & MAIL ORDER: 
351 Whitehorse Road, 
Thornton Heath, Surrey. 
91.689 3685 

ENTERTAINMENTS. 

Featuring a rugged class A driver stage, this module will 
run from all our mixers, etc., and most other makes of mixer. 
It delivers 120 watts into an eight ohm load and employs 4 103 
can (115 watt) output transistors. 
SPECIFICATION 
Power output 120 watts into 8 ohms 
Freq. response 20-20,000 HZ ± 2dB 
Input sensitivity 200 mV into 10K 
Construction Fibreglass board 
Size 8' x 4' x 4' (5" with supply) 
Low distortion parallel push-pull output stage. 

120 WATT HEAVY DUTY MODULE £13.90 + 20p carr. or with supply 

£18.95 + 0p 

tNEW 160&sup wattply version £27.90 

SINGLE CHANNEL SOUND/LIGHT CONVERTER 
This compact and reliable unit operates from amplifiers with 
outputs from 5-100 watts. Does not impose a heavy load on 
the amplifier, or, if connected in the wrong polarity, cause any 
damage, as with some units. 
Operation is simplicity itself and the unit Is fully fused. The 
unit is supplied to function from bass notes but may easily be 
converted to respond only to treble or mid -range notes by the 
addition of components costing less than 5p. 

,*. xxuz 

THREE CHANNEL SOUND TO LIGHT UNIT 
Handling the total of 3000 watt (3kw) this unit is unique for Its price in that not only bass, middle and treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads 
etc. Supplied in tough white steel case with a blue £19.75 Carr,' hooded cover. Fully guaranteed. 

30p 

MONO VERSION £6.50 carr. 20p (As Illustrated. S.A.E. details 9 volt operation) Outputs up to 
1 volt RMS 

carr. 
30p 

W SAXON STEREO 
sxaoN alsco-eropus CONTROL UNIT, 

Two decks, and full headphone monitoring. The unit is mains operated and measures 174' x 3' x 4- deep 
and Is finished with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass, treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on/off: THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM- 
PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-Stereo only has mic Input.) 

COMPLETE AMPLIFIERS 
The CSE 100. £34.90 carr. free r 
This versatile unit is now available in a black vynide 

C case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. Ideal for small groups .J.S., etc. 

The SAXON 100 £48-50 carr. free 
`With an RMS output of 120 watts speech and music, 
100 watts continuous power, four Individually 
controlled FET input stages and wide range bass 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! 
12" 25 watt 8/15 ohms £5.95 carr. 30p. 15' 50W.8/15 ohm £14.50 carr. 50p. 
12' 40 watt 15,000 gauss magnet system 8/15 ohm £11.50 carr. 40p. 

A.K.G. MICROPHONES suitable for disco, group or general P.A. use. 
D11DHL rrp £11.00 our price £9.45 post free SEND SAE FOR 
D19OC High Z rrp £21 50 our price £17.45 post free OUR ARC PRICE 
D1000C 24 et gold plate rrp £37'00 our price £32.00 post free LIST. DISCOUNTS 

ON ALL MICS. 

CALLERS ONLY: BUSINESS 
OUR NEW HOURS: 
DISTRIBUTORS 9.30 a.m. 

CIRCLE SOUND, to 5.30 p.m. 
328.330 The Banks, Rochester. 
Medway 404199 

TERMS OF BUSINESS: 
C.W.O. or C.O.D. (35p extra) 
All cash in regd. envelopes please! 
Telephone orders to our CROYDON BRANCH. 
TRADE & EXPORT enquiries invited. 
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The Buyer and VAT 
During these last few weeks before Value Added Tax 

takes effect, readers will be contemplating whether to buy 
now or wait until after April 1st. It will undoubtedly pay to 
wait on such items as domestic receivers, some Hi-Fi 
equipment and electrical goods, but component suppliers 
are being hard pressed to meet demand before the infliction 
of VAT. 

One way of circumventing purchase tax has been to 
supply equipment in kit form, but these items in any form 
will be liable for VAT at one common percentage rate, 
since VAT is a tax on the basic purchase price or charge 
for service. 

We would expect that all suppliers will make it quite 
clear to all customers, at the trading premises and through 
advertisements, whether quoted prices include VAT. The 
basic retail price should remain the same as now. Whatever 
you pay for goods or services from April 1st, you should 
not be paying any purchase tax or selective employment 
tax levies; you should be paying VAT on top of the normal 
retail price, based on the Chancellor's Budget announce- 
ment on March 6th. 

Kit and component prices should not be raised before 
April 1st and manufactured goods subject to purchase 
tax of more than 15% should be noticeably reduced after 
April 1st. 

Shopkeepers and other traders are not legally bound to 
show the amount of VAT in cash transactions; neither 
will they necessarily show special "tax invoices" for retail 
sales, but it is worth remembering that if you purchase 
at a cut price rate, the VAT charged will be correspond- 
ingly lower. Goods obtained by hire purchase or credit 
agreements will be subject to tax at the current rate at the 
time when transaction documents are signed. Interest 
rates on these terms are not taxable. Private sales between 
individuals do not attract VAT because neither party is 
defined as a "taxable person", unless the seller is a trader 
required to register with H.M. Customs and Excise. 

Our advice to readers who are thinking of buying goods 
by mail order during March is to determine first whether 
purchase tax is chargeable; if it is then wait until April. 
Items not subject to purchase tax (such as components 
and secondhand or used goods) should be ordered early. 
If of substantial value, send your order by P.O. "Recorded 
Delivery" and keep the counterfoil of your Postal Order, 
Money Order, or cheque. 

You should be prepared for a VAT levy on charges for 
packing service but not for postage. 

continued on next page 
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NEWS... 

by 

VAT 
To the best of our knowledge, 
the prices quoted in this issue 
were correct at the time of going 
to press. 

From April 1st 1973, there will 
be no purchase tax but a large 
number of goods will carry Value 
Added Tax. For further details, 
see our Leader article. 

Tulip Time Rally 
The 1973 "Tulip -Time" mobile 
rally will be held on Sunday 
May 6th at Surfleet, 4 miles north 
of Spalding on the A16. 

The Spalding and District 
Amateur Radio Society will also 
be operating a Special Activity 
station, GB3STF on 12th -13th 
May from The Grammar School, 
Priory Road, Spalding, in con- 
nection with the 1973 Tulip 
Festival. Operation will be on 
s.s.b./c.w. on all bands 160-10m. 
with a.m. on 2m. All contacts 
will be confirmed by special 
QSL cards. 

Of interest to "Going Back" 
fans-the Wireless Preservation 
Society will have an exhibition 
of, vintage radio on show to the 
public. I hope to be able to pub- 
lish further details later. 

RSGB "Jubilee Year" President 

Photograph by P. M. Fletcher. 

This picture shows Dr. J. A. Saxton, D.Sc., PhD, CEng, FIEF, FInstP, 
the new President of the RSGB. On the left of the picture is Swedish 
Amateur Lt. Col. Per Anders Kinman, SM5ZD, who received the 
Calcutta Silver Key award. Sir John Eden, the P.M.G. is on the right. 

In his address, Dr. Saxton said he felt very proud that he had been 
chosen as President of the RSGB for its Diamond Jubilee Year. He also 
said that he was extremely delighted that Sir John had been able to 
attend and that all there were greatly honoured by his presence. 

Dr. Saxton went on to say that the Society would continue to do all 
in its power to continue to deserve the Ministry's support. 

Per Anders Kinman has been made an Honoury Vice President of 
the RSGB in recognition of his outstanding service with the IARU 
Region 1 in which he has served for many years. 

The Calcutta Key he received was first presented 20 years ago and 
it has been awarded annually by the RSGB to the person they feel has 
made, in any one year, the most significant contribution to interna- 
tional friendship and goodwill through the medium of Amateur radio. 

The Buyer and VAT 
continued from previous page 

If you order from a current catalogue or advertisement 
after April 1st, you should add the VAT percentage rate 
to the basic retail price shown. Then add the estimated 
or stated charge for postage and packing. If a service is 
chargeable, such as equipment repair or consultation, 
VAT will be levied at the standard rate. Trading in second- 
hand and used goods will also be taxable under VAT. 

Finally, good news for P.W. readers: newspapers and 
magazines will be "zero-rated", which means that no VAT 
is chargeable on these. Transactions of any kind in the 
U.K. for the direct exportation of goods and services are 
exempt from VAT. 

M. A. COLWELL-Editor. 

Feb P.W. Cover 
Many enquiries have been re- 
ceived for information on the 
book and log book shown on the 
front cover of the February issue 
of PW. Both can be obtained from 
the Radio Society of Great 
Britain, 35 Doughty Street, Lon- 
don, W.C.1. "How to Listen to 
the World" costs £2 post paid. 
The log book shown is intended 
for transmitting Amateurs and 
costs 60p post paid but another 
one, intended for listeners, is 
available at 45p post paid. 
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Cordless Iron 
This cordless soldering iron 
comes from the U.S.A. It is 
completely portable needing no 
mains power for operation. It 
has its own power supply which 
is automatically charged from 
the stand which itself is con- 
nected to the mains. There is a 
small light near the tip which is 
very useful for seeing exactly 
where you are applying heat. 

The iron heats up in under 5 
seconds and has an "indestruct- 
ible" iron -plated bit. It costs 
£9.25 complete with charging 
stand and fine bit. A heavy-duty 
bit is also available. 

The exclusive distributors in 
Great Britain are Pact Inter- 
national Electronics Ltd., P.O. 
Box 19, Royston, Herts, SG8 5HH. 

Sonex 1973 
The technical author and writer 
Donald Aldous will be heading a 
small team to organise the 
Special Features at "Sonex '73". 

Two recital/lecture sessions 
will be presented each day at the 
Exhibition's new venue the 
Excelsior Hotel, London Airport, 
Heathrow. 

Speakers will include Bert 
Webb, who will lecture on pick- 
ups, arms and turntables and 
Kenneth Shearer, speaking on 
listening room acoustics. 

There will also be a lecture on 
tape cassettes and an examina- 
tion of current loudspeakers and 
trends. 

Sonex '73 will run from Friday, 
March 30th to Sunday, April 1st, 
inclusive. 

Sound '73 
"Sound '73" is the exhibition run 
by the Association of Public 
Address Engineers. New P.A. 
equipment and new techniques 
in the public address and allied 
fields will be on show. 

As in past years, there will be 
a lecture programme held in 
the hotel's "City Room". John 
Maunder from Shure Electronics 
will give a lecture and demon- 
stration on microphones on 
Tuesday, 13th March at 14.30hrs. 

Mike Beville from Audio and 
Design Recordings Ltd. will lec- 
ture on Components and Limiters 
(Wednesday at 14.30hrs.) 

On Thursday March 15th at 
10.30hrs, a member of the 
Hornsey College of Art will talk 
on Industrial design of Public 
Address Equipment. 

Venue will be the Bloomsbury 
Centre Hotel, March 13-15, from 
10.00-18.00hrs. 

I.E.C. Conferences 
The following new conferences to 
be held in 1973 and 1974 are 
being organised by the Ìhstitution 
of Electrical Engineers. 

"Electrical Signals from the 
Brain" 27-30 August 1973-in 
Oxford. 
"Symposium on Electromag- 
netic Wave Theory" 8-12 July 
1974-in London. 
Further details of the confer- 

ences mentioned above are avail- 
able from the Conference Depart- 
ment, IEE, Savoy Place, London 
WC2R OBL. 

De -soldering Unit 
In the February issue we men- 
tioned the Litesold De -Soldering 
Unit and a misprint stated the 
price at £75. This should have 
read £2.75. Apologies to Light 
Soldering Developments and any 
readers that may have been in- 
convenienced. 

Jermyn Inverters 
Jermyn Distribution market two 
inverters, both giving an output 
of 250V. Input for the 150W ver- 
sion is 12V and for the 300W 
type, 24V. 

A feature of the design enables 
these inverters to charge the 
12/24V batteries up to l0A when 
plugged into a power socket. 

If the mains supply fails, the 
inverter automatically switches 
to its "invert mode" providing 
240V emergency power immedi- 
ately. 

Should the unit be accidentally 
overloaded its drive is so ad- 
justed, that the output voltage 
falls completely, switching the 

unit off, eliminating any problems. 
An internal 15A fuse blows 

should the battery leads be con- 
nected wrongly. Indicator lights 
illuminate to show whether the 
unit is charging a battery or 
providing a 250V 50Hz output. 

Both types of inverter can be 
obtained in kit form or already 
built. The kit for 150W costs £25 
(£29 built) and 300W £34 (£39 
built). Jermyn Distribution, Ves - 
Inn Fstate, Sevenoaks, Kent. 
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improving 

VHF 
radio 
A.N.AINSLIE 

yHF radio provides a most useful signal source 
for any hi-fi enthusiast and, despite the 15 

kHz frequency limits, the live BBC broadcasts 
are certainly up to the standards of the finest 
records. 

The advantages are numerous-being a non - 
mechanical system the distortion is very low and 
the self -generated noise is also very low, the result 
being a large dynamic range and the possibility of 
encoding two channels on ,a single signal. This, plus 
the excellent BBC technique, makes f.m. radio an 
invaluable source of .material. Unfortunately there 
are several difficulties in securing top quality f.m., 
regardless of the equipment used. 

SIGNAL-TO-NOISE 
Referring to Fig. 1, it can be seen that the per- 

formance of a receiver depends on the strength of 
the signal applied to the aerial socket of the 
receiver. The mono signal-to-noise ratio assumes an 
optimum value (usually 50 or 60 dB) with only a 
few IN input-even on cheap tuners. The signal-to- 
noise performance does not improve so rapidly on 
stereo, however, and in many cases could be 
improved on even with inputs in the region of a few 
hundred V-hence the increase in noise on stereo 

First of the two VHF amplifiers described in the article. This one 
uses field-effect transistors. 

in most situations. A person who gets no increase 
in noise is indeed most fortunate and need read no 
further! 

As regards crosstalk and distortion, these para- 
meters usually reach optimum values with fairly 
small inputs and usually there is not much improve- 
ment to be had by an increase in the signal. 

-o 
-10 

y -20 
Z -30 

-40 
-50 

0 -60 
-70 

Audio output 

AM Rejection 

Stereo nose 

Mono noise 

1pv WA/ 1OOaV 1mV 
Input 1855 

Fig 1: Graphs comparing receiver performance with the input signal 
level. 

Very few people are fortunate enough to be able 
to receive "near perfect" stereo without a large 
aerial, loft or roof mounted. A large aerial, besides 
having the necessary gain usually has the, advantage 
that it is highly directional and eliminates multi - 
path distortion from reflected signals. In many 
situations, a reasonably large aerial, three or more 
elements, carefully sited, and with a low loss feeder 
gives good stereo but perhaps not of the very highest 
quality. 

The major downfall in domestic stereo reception 
is that of "stereo" noise-perhaps not excessive but 
sufficient to mar an otherwise excellent signal. The 
obvious way to reduce this noise is to increase the 
signal feeding the tuner by an "aerial amplifier". At 
present in this discussion we must assume that the 
amplifier be perfect, having gain but generating no 
noise itself. 

OTHER NOISE 
At this point many readers may well be wondering 

about the other forms of noise, thermostats, car 
ignition and other spurious signals. These signals 
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are picked up by the aerial and sometimes, even, 
by the feeder, and consequently will be amplified, 
together with the f.m. signal, by our "ideal" ampli- 
fier, which we are using to combat stereo noise. This 
brings us to the last important parameter of f.m. 
receivers, amplitude modulation limiting. 

The "ideal" f.m. tuner is designed to respond to 
f.m. only and a.m. signals are rejected to an infinite 
degree. Unfortunately, no receiver is perfect and 
some degree of sensitivity to a.m. is unavoidable. 

The a.m. limiting of the, receiver improves with 
increasing signal input, as seen from Fig. 1, so that 
increasing the signal and spurious a.m. together 
actually reduces the level of audible interference. 
Unfortunately, When the receiver is switched to 
receive a stereo transmission, the stereo decoder 
in the receiver is actually only sensitive to amplitude 
modulation of the stereo subcarrier. In the decoder 
some measure of a.g.c. is applied to the subcarrier 
amplifier and this maintains a constant level of 
stereo interference from an a.m. signal regardless 
of the actual input voltage to the tuner. 

It can therefore be seen that whilst increasing the 
tuner input with an "ideal" amplifier, the "stereo" 
interference level remains substantially constant 
whilst the "mono" component of the audible inter- 
ference has been reduced by virtue of the amplitude 
limiting of the f.m. discriminator. 

AERIALS 
Earlier in this discussion, we talked of elaborate 

and efficient aerial systems but the previous dis- 
cussion on aerial signal amplification implies that, 
with a good amplifier, an aerial providing only a 
minimal "clean" signal can be used to run an f.m. 
tuner with a high degree of success. 

Unfortunately, some tuners are not so sensitive 
as others and sometimes require millivolts to function 
at their best. This means considerable amplification 
of the few tens of microvolts coming from a rather 
poor aerial! 

The better tuners nowadays use f.e.t.'s in the input 
circuits to keep noise to á minimum and to keep 
cross modulation low; so any proposed amplifier 
should have at least as good a performance as the 
front end of the tuner. 

This is very demanding when tuners such as Sony, 
Radford and Fisher are considered, but it is possible 
to improve these tuners on a very poor signal by a 
remarkable degree. 

Fig. 2: Circuit of the amplifier using two f.e.t.'s, 

To design an amplifier with a front-end compar- 
able to the best tuners use has to made of f.e.t. 
devices which Possess the best noise properties of 
all the common solid state devices presently avail- 
able and are responsible for the excellent perform- 
ance of the best tuners. 

Input . or 
8 

Ferrite bead 

Output 

Centre tap 

Input winding 
5 Turns 28 SWG 
centre tapped 

Output winding 
2 Turns 22 SWG 

7857 

Fig. 3: Details of simple transformer to match 
balanced 40052 feeder to 7512 coaxial feeder. 

The design chosen for the amplifiers in this article 
is not often used with solid state devices but was 
once very common with valve Band III television 
tuners. The amplifier is a cascode configuration 
giving reasonable gain with very low noise and good 
cross modulation. 

The input to the amplifier, Fig. 2, is 7512 co -axial 
feeder so Fig. 3 shows a transformer that can be 
constructed from a small ferrite bead for 40052 
balanced feeder. 

THE PCB 
The amplifier can be very easily built on a single 

piece of printed circuit 4" X 2" and it is recom- 
mended that fibreglass board be used. 

To etch the required print design as shown in 
Fig. 4 (full size), the diagram is traced on to the 
copper side of the print with carbon paper and the 
marked areas painted, in with high quality enamel. 
When the paint is dry, the print is immersed in the 
etching solution and agitated until completely etched 
(only paint and base material can be seen). The 
etching solution can be ferric chloride solution but 
a useful alternative is "Liquor -Ferri Perchloridi 
Fort" which is obtainable from chemists and should 
be used undiluted. Rub the copper surface of the 
board with "Ajax" or similar scourer before painting, 
to ensure a clean surface. 

The enamel paint can be removed with paint 
stripper once the etching is complete and the board 
washed and cleaned with wire -wool. The holes for 
the components should be drilled with a :12" drill, 
preferably in a wheel brace. 

Construction is straightforward except that the 
f.e.t.'s should be left until last and soldered in with 
the iron disconnected from the, mains-surprisingly 
little voltage will break down the gate junction. 

The coils, Fig. 5, are wound on the formers which 
are located on the board and stuck with Araldite. 
The 30pF variable capacitors must be connected so 
that the rotor is connected to the earth Iine. The 
author used 30pF Philips. beehive trimmers mounted 
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L1 

Ae 

cl 

A 4- 
4 Turns r 

L2 

Turn $- 

Note: 
L1 and L2 both 

wound on 4 
Dia 

formers using 
18 SWG copper 
wire 

TB59 

Fig. 5: Winding information for Ll and L2. 

* components list 

FET AMPLIFIER 
Resistors 

R1 100ki2 R2 100k12 R3 1001d2 R4 22052 

All *W 

Capacitors 
Cl . 5nF 400V C5 5nF 12V 
C2 1OnF ley C6 5nF 12V 
C3 30pF Trimmer C7 30pF Trimmer 
C4 680pF 12V 

Miscellaneous 
Tri-Tr2, 2N3819.On-off switch. 12V battery. Co -axial 
sockets (2). PCB, see text. Coil formers, 

BF200 AMPLIFIER 
Resistors 

R1 15kS2 
R2 10k2 

Capacitors 
Cl 1 nF 400V ̀ C6 30pF Trimmer 
C2 30pF Trimmer . C7 10nF 12V 
C3 10nF12V C8 680pF12V 
C4 680pF 12V C9 1nF Feed -through 
C5 lnF Feed -through C10 30pF Trimmer 

Miscellaneous 
TO -re, BF200. On -off switch. 12V battery. Co -axial 
sockets (2). PCB, see text. Coil formers. 

POWER SUPPLY 
Capacitors 

Cl 100nF 1kV C3 2000gF 10V 
C2 2000¡íF 10V C4 10001rF 15V 

Miscellaneous 
R1; 1052 aLt= 5°;. D1 -D2, 1N4002. D3, 12V zener 2W, 
mounted cP aluminium 2" .1" minimum. T1, 
8V bell transformer. Fuse, 1A. On -off DP mains 
switch. LP1, 3.5V 20mA for FET amp 4-2 stages or 
3,5V 40mA'for FET amp -1- 4 stages. 

C5 100nF12V 

%-*-- Tinplate screen 

s1 

Tuner 

Battery+ 

T858 

Fig. 4: Printed circuit board, for the circuit of Fig. 2, shown actual size. 

on the copper side of the board. The resistors should 
be small low noise types and the capacitors need only 
be low working voltage. 

The completed amplifier should be screened by 
placing tin plate at the position indicated and 
soldered to the positive line as support. 

The amplifier is mounted in a small wooden box, 
measuring approx. 4" cube internally, covered 
inside with tin foil, which is connected to the positive 
supply line. A front panel can be made from a piece 
of double -sided copper board with the input and 
output sockets and the on/off switch. The printed 
board is soldered to the front panel by the positive 
line, so earthing the front panel. 

With a 12V battery connected, the output is fed to 
the tuner and the input is fed by an "inefficient" 
aerial, in most cases a short piece of wire. 

With the amplifier on, the tuner is switched to the 
local stereo station and the tuning capacitors C3 and 
C7 set midway. The cores in the coils (L1 and L2) 
are then adjusted to give the strongest signal, best 
observed on a tuning meter or audibly by judging 
least noise. 

The amplifier is then assembled in the case and 
the capacitors C3 and C7 tuned to give the best 
signal. The tuning will be sharp and critical, so care 
should be taken when adjusting. 

The amplifier, when connected between the proper 
aerial and tuner, should have sufficient gain to over- 
come most of the tuner noise, without introducing 
significant noise itself. When used on weak local 
radio stations, the improvement will be very marked, 
especially in mono. Unfortunately, this usually 
requires the amplifier to be re -tuned to the local 
channels. However, connecting 2752 resistors across 
Ll and L2 will broaden the bandwidth considerably, 
enabling the amplifier to be used over a number of 
channels. 

BF200 AMPLIFIER 
However, for many of the "poorer" tuners, this 

amplifier will still not be good enough to fully 
drive the tuner on a moderate signal. For optimum 
stereo in such cases two of the amplifiers could be 
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J I 

. R2 

L1 ! C2 IC5 

f 
connected in series. The price of f.e.t.'s, however, 
makes this uneconomical and ordinary low -noise 
silicon transistors used after the f.e.t.'s work very 
well. The proposed amplifier, Fig. 6, is two. stages 
of a conventional r.f. amplifier design. Fig. 7 shows 
a full size print layout for two stages, although for 
additional gain or bandwidth more stages. can be 
used, although greater than five would be difficult 
to keep stable. 

The board is etched in the same manner as before 
and a similar front panel and box are prepared. 
Alignment is the same, tuning the coils and finishing 
with the capacitors. 

The transistors specified are BF200 and these 
should be used for at least the first two stages to 
keep the noise level down; after this such transistors 
as 2N706 work very well. An alternative for the 
BF200 is1BFl80 or 131'181.Fig. 

8 shows how C5 and C9 are constructed with 
1000pF feed -through capacitors. L4 is made by 
wrapping a few turns of 36s.w.g. d.c.c. copper wire 
round a ferrite bead. Fig. 9 gives the winding infor- 
mation for Li, 1,2 and L3. 

The two amplifiers just described will enable good 
stereo to be obtained from a mediocre signal without 
the need for a "fancy" tuner. The improvement that 
can be expected depends greatly on the individual 
circumstances. The author has used the amplifiers 
with a Sony ST5100 tuner and a poor aerial and 
found the results almost as good as when a proper 
aerial was correctly installed on the roof. The cost 
of a pair of amplifiers is comparable to a decent 

C7 

A 

>B 
C 

Fig. 6: Circuit of the second amplifier, using 8F200 
transistors. 

1062 

Fig. 8: Method of mounting feed -through 
capacitors. 

..413,--110.-51 

Tuner 

Battery+ 

TB61 

Fig. 7: illustration, actual size, 
of the printed circuit board for 

the BF200 amplifier. 

L1 L2 & L3 Note: 
Lt L2 & L3 wound 

r on Dia formers. 

1 
5Turn5 4, 

g 2Turns 4 
L1 use 22SWG 

2Turns copper wire. - - - c --t L2 & L3 use 18SWG 
copper wire. 

TB 63 

Fig. 9: (above) Details of the three coils shown in Fig. 6. /ri the photo- 
graph (below) the second amplifier board is shown soldered to the 

front panel consisting of double -sided p.c.b. 

1087 



aerial less downlead and fitting, so financially it is a 
viable proposition, although not a substitute for a 
first class aerial. 

In order to split one signal to run several outlets 
and obtain maximum signal at each of the outlets, 
a star-splitter is used. This arrangement provides 
correct impedance matching throughout the system. 

Figure 10 shows the circuit of a star-splitter. The 
value of the resistors R depends upon the impedance 
of the feeders (Z) usually 7511, and on the number 
of outlets (n) which can be as many as required. 

R 

11364 

Fig. 10: Circuit of star-splitter enabling several outputs 
to be obtained from a single input. 

The relationship is:- R=Z(n-1)/n+1. For 
example, for a splitter for a 7511 system with two 
outputs the resistors to the nearest preferred value 
are 2711. Small 14W resistors are suitable and indeed 
preferable to physically larger types. 

All of these systems involve a loss of signal and 
this must be made up by amplification before the 
splitting. For a distribution system, splitting six or 

NOVEL TONE GENERATOR 
WHENEVER home constructors and experi- 

menters need to build a source of audio 
frequency, the choice nowadays is usually 

a transistor multivibrator. The reasons for this 
selection are easily understood. It requires few com- 
ponents, avoids the need for a transformer and 
gives a strong output signal. These virtues outweigh 
the fact that the square -wave output does not make 
for a particularly pleasing sound when amplified and 
fed to a loudspeaker. 

In designing the a.f. tone generator to be described, 
the author set out to devise a circuit which would 
possess all the aforementioned merits of the multi - 
vibrator and at the same time give a better audio 
tone. In the circuit shown in Fig. 1-which, as a 
transistor circuit, is thought to be original-the 
writer believes these objectives have been largely 
achieved. 

D1 
1 N 4002 LP1 

Fig. 11: Suggested power supply for the ',Al amplifiers. 

eight ways, two f.e.t.'s followed by three transistors 
should be adequate. One important point to note is 
that the outputs of the splitter must all be loaded 
by a 7511 resistor when not in use, otherwise a loss 
of signal results and the splitter may form the node 
of standing waves in the feeder. 

If either of the amplifiers is built as a distribution 
system, it is perhaps a good idea to build a small 
mains unit to power the whole system. It is desirable 
that this supply be stabilised to guard against 
changes in the tuning of the f.e.t.'s if the supply 
voltage changes. 

Fig. 11 gives a circuit of a simple power supply 
based on an 8V bell transformer with voltage 
doubling and zener stabilisation. The lamp, LP1, can 
be used to give on/off indication. 

It is hoped that this article has given sufficient 
information for the home constructor to build an 
amplifier system to improve the performance of a 
tuner to reach the very high standards of the B.B.C. 
stereo transmisions. 

N. NAUGHTON 
It will be noticed that the circuit is actually 

simpler than a multivibrator and basically it is a 
sawtooth generator. Like all sawtooth generators it 
depends upon the charge and discharge times of a 

Fig. 1; Circuit of tone generator. 
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capacitor for its action. But as linearity of the saw - 
tooth ramp is not important for the required purpose, 
the provision of constant current is omitted in the 
circuit shown. 

In Fig. 1 the two transistors perform the function 
of switches and the circuit operates as follows:- 
capacitor C charges via the charging resistor Rc and 
the base -emitter junction of Trl. The charging 
current flowing through the B -E junction turns on 
Trl and the flow of collector current causes a 

voltage drop across R1 which results in the potential 
on the base of Tr2 dropping to a level low enough 
to turn off Tr2. As the charge on C rises the charging 
current diminishes so that the potential on the base 
of Trl decreases to a point where Trl turns off. 
The base of Tr2 now goes strongly negative causing 
Tr2 to turn on and C now discharges via Tr2 into 
the discharge resistor Rd. While discharge current is 
flowing in Rd it maintains a positive potential on the 
base of Trl thus preventing further switching action 
during the period of discharge. When C has dis- 
charged, it again draws current through Trl once 
again turning off Tr2. The cycle then repeats. 

The foregoing is a simplified description of the 
operation but many will find it interesting to measure 
the balance of Currents and potentials which exist in 
the circuit under static conditions when C is removed. 

The frequency of oscillation is not readily cal- 
culated since it is influenced by several factors one 
of which will be determined by the type of coupling 
employed to connect the output. However, for prac- 
tical purposes values of C ranging between 21ÁF and 
5000pF will cover the audio spectrum. 

APPLICATIONS 
A useful feature of the circuit is that it uses only 

one capacitor. With the values given, the generator 
should oscillate at any point within the a.f. range the 
actual point being determined by the value of C 

selected. Thus it becomes a simple matter to 
construct a signal generator giving a number of spot 
frequencies as desired; the only extra components 
needed being a multi:pole switch and a few capaci- 
tors. Many other audio applications will doubtless 
occur to readers. 

For those interested, an interesting feature of the 
circuit is that because the charge and discharge 
pàths of C are independent, the circuit can readily 
be made to produce right-handed or left-handed 
sawtooth waveforms. Moreover, by choice of p.n.p. 
or n.p.n. transistors, the polarity of either slope can 
be created as desired at source, thereby eliminating 
inverting stages. Although some value of Rd is 
essential for circuit function, in practice this can be 
less than 10012 thus allowing fast flyback times. 
There is no reason why C can not be a very large 
value electrolytic so that the circuit can easily be 
adapted for timing application. 

GENERAL 
No constructional details are given since the 

generator will mostly be incorporated in some larger 
project. Experimenters can assemble the components 
on a length of Veroboard or tagboard. 

As stated at the outset, the circuit is primarily 
intended as an a.f. generator and the values given 
have been chosen to give a roughly pyramid wave- 
form at the collector of Tr2. A strong output signal 
is also available at the collector of Trl but this is a 

steep sided pulse and the "softer" toned signal at 
the Tr2 output can be readily appreciated. Coupling 
of the output is perhaps best determined to suit the 
individual case but too tight a coupling to the Tr2 
output is best avoided. This is less important if 
the Trl output is used. 

With the component values given, the circuit 
places no critical demands on the transistors' 
characteristics. Seven widely differing types, in 
various combinations, have been tried with success. 
However, experimenters using low values of Rd- 
especially with a high value of C-should note that 
Tr2 must then be a device capable of handling the 
heavier discharge current. Trl and Tr2 must both be 
either p.n.p.'s or n.p.n.'s, the -9V becoming +9V 
if n.p.n.'s are used. 

TOUCH TUNING 
The latest development in tetevisio t receiver 
design is touch -sensitive tuning, using touch- 
button units which provide a completely non - 
mechanical means of channel changing, A very 
high -impedance electronic switching circuit 
selects the required channel when a finger is 
placed across a pair of contacts to complete the 
appropriate circuit. Several models featuring 
touch tuning are now on the market and this 
month we are investigating the technique and 
the circuitry involved. The change from mech- 
anical to all -electronic channel selection should 
improve the stability and reliability of TV tuning. 

BAND `III PREAMPLIFIER 
Another Burney wideband aerial amplifier 
intended for DX work. The two -transistor (BF272) 
design on test lifted a weak signal from mere 
traces of line sync pulses to a solidly locked 
noisy image. Part of Roger's present programme 
of improving his DX receiving equipme 

SERVICING g 
Plenty on the servicing front this month. John 
Law in his new fault-finding series investigates 
the line timebase used in most KB-STC models. 
Vivian Capel completes his guide to power 
supply circuit servicing. Les Lawry -Johns starts 
on the single -standard Bush.Murphy TV181S( 
V2016 series; And Caleb 'Bradley takes us 
further with the BRC 2000 colour chassis. 

PLUS ALLTHE REGULAR FEATURES 
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D. SILVESTER 

THE audio amplifier to be described was designed 
to deliver in excess of 10W r.m.s. into an 811 
load, whilst being constructed in a 412in. x 

312in. x tin. diecast aluminium box. The size of the 
box is, in fact, limited not by the size of the i.c. but 
by the passive components, especially the output 
capacitor which must be included in the circuit. The 
use of the i.c. has added one inestimable advantage 
in that the current through (and the power dissi- 
pated by) the output stage under overload condi- 
tions can be limited. It is thus possible for the out- 
put to be short circuited without disastrous results. 

The i.c., although capable of giving a 1 watt out- 
put without any other transistors, has been primarily 
designed for use as the driver stage of an amplifier 

/(0.3à-D 

Tr1-Tr2 

Input 

VR1 
5k 

capable of delivering up to 35 watts into an 811 load. 
A description of the working of the i.c. has not 

been included as it is not necessary for the construc- 
tor to completely understand the operation of the 
device for it to be used successfully. 

Two transistors in the i.c. are responsible for the 
current and power limiting facility. It was calcu- 
lated that under maximum current limiting and 
with the normal current gain of a power transistor, 
the output stage of the i.c. would be overloaded. 
One way cif curing this fault is to use a Darlington 
transistor. This in fact was done, the Darlington 
pair being contained in the TO3 metal case of the 
power transistor. The current gain of the comple- 
mentary Darlington pairs is in excess of 1000. 

CALCULATIONS 
The final circuit used for the prototype amplifier 

is shown in Fig. 1 but since other constructors may 
wish to use different power supply voltages and load 
impedances from those used by the author, the 
method of calculation of the current and power 
limiting components is given. The basic circuit 
should be adhered to as it is only the values of R6, 
R8, R9 and R11 which need to be changed. 

The following section shows the worked equations 
used to give the value of the components in Fig. 1. 

Tr 2 
MJ 
4010 

Load 
8g2 

R10 

C5 56 R11 
027 

Fig. 1: Circuit diagram of the amplifier and pin connections for the output transistors. 
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I 

is this the price 
you pay? 

Probably, if you're still using an 

ordinary soldering iron. 
Ordinary soldering irons can cause 

damage to transistors and 
integrated circuits- damage 
which wastes time and costs 

money. Now, with the unique 
ANTEX X25 and CCN low leakage 

soldering irons no harm can come 
to the most delicate equipment, 

even when soldered 'Live'. 
(You could be making quite a saving). 

MODEL X25 
220-240 Volts or 100-120 Volts. 
The leakage current of the NEW 

X25 is only a few microamps and 
cannot harm the most delicate 

equipment even when soldered 
"live". ed t AC. 

This 25 watt iron with it's 
truly remarkable heat -capa- 

city will easily "out -solder" / 
any conventionally -made 
40 and 60 watt soldering / 
irons, due to its unique 

construction.advantages. 
Fitted long -life iron 
coated bit 1/8". 2 

other bits avail- ! 
able 3/32" and. 
3/16". Totally - 

enclosed element 
ceramic and steel 

shaft. Bits do not / 
"freeze" and can 

easily be removed. 

PRICE: £1.75 
(rec. retail) Suitable for production 

work and asa general 
purpose iron. 

,...m.. 
eeW 

MODEL 
CCN 

220 volts or 
240 volts. The 

15 watt miniature 
model CCN 

also has negligible 
leakage. 

Test voltage 4000v. 
A.C. Totally enclosed 

element in ceramic shaft. 
Fitted long -life iron -coated 

bit 3/32". 4 other bits 
available 1/8", 3/16", 1/4" 

and 3/64". 
PRICE: £1.80 (rec. retail) 

OR Fitted with triple -coated, 
iron nickel and Chromium bit 1/8". 

PRICE: £1.95 (rec. retail) 

MODEL MES.KIT 
Battery -operated 12v. 
25 watt iron fitted 
with 15' lead and 2 
heavy clips for con- 
nection to car battery. 
Packed in strong plas- 

tic wallet with booklet 
"How to Solder" 

PRICE: £1.95 (rec. retail) 

MOM - - OMNI 

From radio or electrical dealers, 
car accessory shops or 

in case of difficulty direct from:- 
ANTEX LTD. FREEPOST 

L(no stamp required) PLYMOUTH 
PL1 1BR Tel: 0752 67377. 

MODEL G 
18 watt miniature iron, fitted 

with long life iron -coated bit 
3/32". Voltages 240,220 

or 110. PRICE: £1.83 
(rec. retail). 

MODEL CN 
Miniature 15 watt 
soldering iron fitted MODEL CN2 

3/32" iron -coated Miniature 15 watt soldeing 
bit. Many other bits t` iron fitted with 
available from 3/64" nickel plated bit 3/32". 
to 3/16". Voltages 240, Voltages 240 or 220. 

220, 110. 50 or 24. PRICE: £1.70 
PRICE: £1.70 (rec. retail) (rec. retail) 

MODEL 
SK.1 KIT 

Contains 15 watt 
miniature iron fitted with 3/1 
bit, 2 spare bits 5/32" and 
3/32", heat sink, solder, stand 
and "How to Solder" booklet 
PRICE: £2.75 (rec. retail) - sum - 

Please send the ANTE X 

colour catalogue. 

Please send the following: 

6" 

MODEL SK.2 KIT 
Contains 15 watt miniature 

iron fitted with 3/16" 
bit, 2 spare 
bits 5/32" 
and 3/32" 

heat sink, 
solder, stand 
and "How to 

Solder" 
booklet. 
PRICE: £2.40 
(rec. retail) 

M - - ® ® ®IMMI MOM - 
I enclose cheque/P.O./Cash 
(Giro No. 2581000) 

NAME 

ADDRESS 

PW4 J 
1091 



BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED 
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE 

TRANSISTORS 204931 
205172 

2-70 
0.08 

AF116 
A11117 

0-25 
0-20 

30307 
BC307A 

0.10 
0.10 

311271 0-21 
3311272 0.58 

20301 016 2112924 0.12 2N5174 0.22 ÁF118 060 302072I 0-10 31273 0-25 
20902 016 2/12925 0.12 2N5175 0.26 ÁF121 022 110308 0.09 BF274 0.28 
20303 025 202926 2N5176 0.82 AF124 024 BC,408A 0.09 BF457 0.48 
20306 0-80 Green 0.10 205245 0.48 ÁF125 020 ßC30811 0.09 BF458 0.57 
20309 0-80 Yellow 0.10 206190 0.92 ÁF126 0-19 30309 0-10 BF459 0.57 
203444 0-25 Orange 0.10 205191 0.96 AF127 O20 BC309A 0.10 31321 2-10 
203453 0-26 2173053 0-81 2115192 1-24 ÁF139 0-88 30309E 010 EF321A 2.80 
20371 0-15 2113054 0.47 2375193 1.01 ÁF170 0-25 ßC313 080 BF828 0.92 
20374 015 203054 0.46 2x6194 1.10 AF172 0.25 PC327 0.244 138861 0.07 
20381 0-22 2113055 0-50 2N5195 1.46 ÁF178 066 BC328 0.22 331398 0.28 
20417 0-20 2313390 0.20 2115245 0.48 ÁF179 0-85 ßC337 019 BFW10 0.61 
20109 0-49 203391 0.20 2115457 0-30 ÁF180 0-50 110838 0.19 BFW11 0.61 
20174 1-40 2N3391Á 0.28 2/15458 0.38 AF186 040 110430 0-35 BFW15 0.85 
2N176 0-75 2113392 0.18 2313459 0.88 ÁF200 0-35 BCY31 0.40 BFX13 0-28 
2N274 076 2113393 0.12 3N128 0.88 ÁF239 041 BCY32 0-60 BFX29 0.25 
231335 0-75 203394 0.18 3N138 1.37 A1124á 0-72 20232 0.75 2FX30 0.25 
211351 0-95 2313402 0.17 311199 1.86 ÁF279 064 BCY38 084 BFX37 0.80 
20376 1-00 2313403 0.19 311140 0-76 ÁF280 0-54 BCY34 085 BFX44 0.88 
237884 OP98 203404 0-24 3N141 0.89 AFY42 0-74 BCY38 0-40 BFX63 2.48 
2N388A 040 2373405 0-27 30.142 0.54 ÁF211 065 BCY39 1-05 BFX68 0.30 
211404 028 2143414 0.10 33/143 0.64 ÁL102 075 BCY40 0.50 BFX84 0.84 
211404 0-20 2113415 0.10 311152 0.79 ÁL103 070 30242 0-15 BFX85 0.29 
20456 0-76 2373416 0.15 30153 0.74 Á8Y26 0-80 30248 0.15 BFX86 0.24 
2N456A 076 203417 0-21 3N154 0.74 Á8Y27 088 BCY58 O-21 BFX87 0.25 
2N457A 0-80 2213570 1.26 301159 1.00 Á0Y28 028 BCY59 0-22 BFX88 0.20 
20491 8-25 2113571 1.12 3N187 1.80 A81729 0-80 3CY66 0.66 BFX89 0.46 
2N584 028 2113572 0-97 30200 2.07 Á8Y50 020 BCY67 0-94 131,210 0.86 
20591 O84 2373702 0.10 3N201 1.06 Á8Y55 086 30270 0-17 31,211 0.45 
20696 0-15 23/3703 0.10 A8Z21 0-65 BCY71 0.22 BFY17 0-90 
211697 
2/1698 
20699 
20706 
2N706A 
23/708 
237709 
20711 
211718 
2N718A 
20720 
20721 
2N914 
2N916 
20918 
2N919 
211929 
2N9.,0 
201090 
2/11091 
201131 
201132 
201184 
2N1302 
201303 
201304 
201305 
201306 
21/1307 
2N1308 
201309 
201483 
201507 
2N1813 
2/11631 
201637 
201638 
2371671 
2N1701 
201702 
2N'1711 
2N1893 
202102 
202147 
2N2148 
202192 
2N2192A 
202193 
2N2193A 
2372194 
2N2194A 
202195 
2N2195A 
2N221841. 
202219 
2N2219A 
202220 
202221 
2N2221A 
2/12222 
2N2222A 
202368 
202369 
2N2369A 
2/12646 
2N2647 
202711 
202712 
2N2713 
202714 
2*?2904 
2N2904A 
23/2905 
2N2905A 
2312906 
2N2906A 
23/2907 
2N2907A 
202913 
202923 

0-15 
0-25 
0-29 
040 
0-12 
0-18 
0-88 
080 
0.21 
080 
060 
055 
0-16 
017 
0-80 
020 
014 
0-14 
0-23 
0-84 
020 
080 
187 
016 
0-16 
020 
0-20 
082 
022 
025 
0-25 
0-90 
0-24 
020 
0-85 
0-80 
387 
1-00 
110 
216 
0-17 
0-34 
080 
070 
0-60 
040 
040 
0-40 
0-42 
027 
330 
387 
0-18 
0-30 
087 
0-51 
0-20 
0-20 
033 
381 
1341 
0-11 
0-89 
0-17 
0-41 
1-20 
0.12 
012 
017 
017 
0.18 
0-26 
326 
1328 
0-18 
0-23 
0-18 
325 
075 
0-12 

203704 
2113705 
2N3706 
2N3707 
2N3708 
213709 
203710 
203711 
203712 
2/13713 
203714 
2/13716 
3/13716 
2113773 
2x3774 
2/13776 
203776 
202777 
203778 
2x3779 
2113780 
2113781 
203782 
2113789 
203790 
3N3791 
2/0792 
203794 
203819 
203820 
2373823 
2113824 
2313826 
2313854 
2N3854A 
203855 
23/3656Á 
2/13856 
2N3856A 
2113858 
2N3698Á 
2373859 
2N3859Á 
2113860 
2/73866 
203877 
2N3877Á 
203878 
203879 
203900 
2N3900Á 
203901 
203903 
2113904 
203905 
2N3906 
204036 
204037 
204058 
2123059 
204060 
2/14061 
2/14062 
2114302 
204303 
204913 
204914 
2114915 
2N4916 
2/14917 
2/14918 
204919 
2114920 
2x4921 
2114922 
204923 
2/14926 
2/14927 
2374928 
204929 
204930 

0.10 
0-10 
0-90 
0.10 
0.70 
0.90 
0-90 
0.90 
0-95 
1.08 
1.15 
1.28 
1.80 
2.85 
8.88 
4.19 
5.95 
4.84 
2-25 
8.16 
4.50 
8.67 
8.87 
1.76 
1.90 
2.06 
2.20 
0.10 
0.28 
0.47 
0-50 
0.75 
0.28 
0.16 
0.16 
0-16 
0.16 
0.16 
0.16 
0.16 
0.16 
048 
0.16 
0-16 
0.70 
0.25 
0.26 
1.22 
1.91 
0-20 
0.21 
0.82 
0.20 
0.17 
0.21 
0.22 
0.63 
0.42 
0.12 
0.90 
0.11 
0.11 
0-11 
0.25 
0.82 
0.80 
0.87 
0.95 
0-11 
0.17 
0.60 
0.58 
0.80 
0.50 
0.55 
0.60 
0.90 
1.00 
1-80 
2.28 
2.25 

40050 
40251 
40309 
40310 
40313 
40316 
40318 
40322 
40360 
40361 
40362 
43063 
40389 
40394 
40395 
40408 
40407 
40408 
40409 
40410 
40411 
40414 
40438 
40467A 
40468A 
40600 
40601 
40602 
40603 
40604 
40636 
40673 
AC107 
AC113 
AC115 
AC117 
AC121 
AC126 
AC127 
AC128 
AC141K 
AC142K 
AC151V 
AC152V 
AC153 
AC153K 
AC154 
AC176 
AC176K 
Á0187K 
AC188K 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY22 
ACY28 
ACY30 
ACY39 
ACY40 
ACY41 
ACY44 
AD136V 
AD140 
AD140 
AD142 
AD143 
AD149V 
AD149V 
AD150 
AD161 
AD162 
AD161 1 
AD162 f 
ADZ11 
ADZ12 
AF106 
Á11109R 
AF114 
AF115 

0.78 
0-81 
0.33 
0-50 
0.92 
0.50 
0.92 
0-92 
0.46 
0.48 
0.44 
0.88 
0.46 
0.56 
0.50 
0.44 
0.88 
0.50 
0-52 
0.68 
2.00 
8.55 
1-44 
0.69 
0.44 
0.69 
0.67 
0.46 
0.58 
0.56 
1.10 
0.58 
0.85 
0.16 
0.18 
0.20 
0.18 
0.20 
0.20 
0.20 
0-80 
0-25 

, 0-14 
017 
0.22 
0-25 
0.20 
0.18 
0.20 
0.20 
026 
0.25 
0.15 
0.20 
0.20 
0.18 
0.18 
0.18 
0.48 
0.55 
0.17 
O.17 
0.81 
0.96 
0.60 
0.55 
0.60 
0.45 
0.66 
1-26 
0.63 
0-87 
0.87 
PR 

0.69 
1.60 
1-75 
0.27 
0.40 
0.25 
0.24 

AÚ103 
ßC107 
30108 
BC109 
110113 
BC114 
ßC115 
30116 
BC116A 
BC117 
BC118 
BC119 
BC121 
BC123 
BC125 
BC126 
BC132 
110134 
ßC135 
B0136 
BC137 
110138 
BC140 
BC141 
BC149 
BC143 
30144 
30146 
BC147 
B0148 
BC149 
BC153 
BC154 
BC157 
BC158 
BC159 
BC160 
BC167B 
BC168B 
B01680 
BC169B 
B01690 
ßC170 
ßC171 
BC172 
ßC182 
BC182L 
BC183 
BC18SL 
ßC184 
BC184L 
BC186 
30187 
B0204 
30205 
110208 
110207 
3C208 
LIMO 
ßC211 
30212K 
BC212L 
BC214L 
BC2S6 
BC237 
ßC238 
BC239 
BC251 
ßC252 
BC253 
30257 
BC258 
30259 
30261 
BC262 
BC263 
BC300 
BCo01 
30302 
1íc303 
BC304 

1-25 
0-14 
018 
014 
0-18 
0-12 
016 
016 
0-18 
021 
011 
087 
0-23 
0-29 
016 
0-20 
080 
011 
0-11 
015 
016 
0-20 
0-84 
0-89 
024 
0-21 
024 
021 
011 
0-10 
0-18 
018 
018 
0-14 
O13 
014 
0-87 
011 
018 
011 
0-18 
0-13 
0-11 
018 
011 
0-10 
0-10 
0-09 
0-09 
011 
011 
026 
0-25 
011 
0.10 
011 
0-10 
0-09 
010 
080 
010 
012 
014 
0-16 
0-09 
0-09 
0-09 
020 
0-18 
0-28 
009 
009 
013 
0-20 
018 
0-28 
0-42 
084 
0-27 
0.54 
0.48 

BCY72 
BCY87 
301188 
BCY89 
BCZ10 
110111 
30115 
BD116 
BD121 
BD123 
211124 
ßD130 
313131 
ßD132 
BD135 
ßD186 
BD137 
BD188 
ßD139 
BD140 
BDY10 
ß11Y11 
BDY17 
1111418 
BDY 19 
BDY20 
30438 
BDY60 
BDY61 
10462 
311115 
ßF117 
1111119. 
111121 
1111123 
BF125 
BF127 
1111152 
ßF153 
BF154 
11F158 
311)59 
BF160 
BF161 
BF163 
1111166 
BF167 
BF173 
ßF177 
ßF178 
ßF179 
ßF180 
111181 
ßF182 
BF183 
ßF184 
311185 
BF194 
311195 
311196 
BF197 
311198 
ßF199 
311200 
3F224J 
BF2251' 
3F217 
ßF238 
BF244 
BF245 
311246 
38247 
BF254 
311236 
1311257 
1111258 
BF259 
BF261 
ßF264 
311270 

0-13 
8-47 
2-40 
0.80 
0.85 
0.50 
0.76 
0.76 
0.75 
0.82 
0.67 
0.67 
0.40 
0.50 
0-43 
0.49 
0.55 
0.68 
0.71 
0.88 
1-25 
1-50 
1.50 
1.76 
1-97 
0.92 
0.66 
0.90 
0-85 
0.75 
0.23 
0.48 
0.68 

-"0.25 
0.27 
0.25 
0.27 
0-20 
0-29 
0.16 
0.15 
0.27 
0.28 
0.85 
0.20 
0.85 
0.18 
0.19 
0.26 
0.25 
0.30 
0.85 
0-82 
0-30 
0-40 
0.17 
0.17 
0.14 
0.16 
0.16 
0.16 
315 
0.18 
0.35 
0.14 
0.19 
0.22- 
0.22 
0.16 
0.38' 
0-48 
0-49 
0.14 
0.15 
0.41 
0.46 
0.48 
0.28 
1.45 
0.25 

BFY18 0-25 
11FY19 0.26 
BFY20 0.60 
BFY29 0-40 
BFY37 0.20 
BFY41 0.48 
BFY43 0-62 
131,250 0.18 
BFY51 0.16 
VFY62 0.16 
11FY53 0.15 
BFY56 0.34 
BFY64 0.41 
BFY75 0.40 
BFY 76 0.22 
BFY77 0.24 
BFY78 0.36 
BFY90 0.60 
BRY39 0.80 
B8X19 0-18 
BSX20 014 
B0X21 0.20 
BSX26 0.34 
B0X27 0.84 
3E0128 0.25 
B0X29 0-47 
B8X30 0.88 
B8X59 0.78 
110X60 0.54 
3E0E61 0.42 
30X76 0.16 
B8X77 0.20 
40X78 0.26 
13162270 0.28 
60224 0.20 
391125 0.15 
B8Y26 0.20 
B0Y27 0.16 
38228 0.15 
BSI 38 0.15 
30239 0.15 
331251 0.25 
30252 0.25 
1331253 0.25 
110.254 0.80 
311256 0.79 
331235 0.15 
30278 0.40 
30279 0.40 
13312290 0.45 
B0Y95A 0.09 
311104 1.42 
BU105 2.26 
C111 0.58 
D40N3 0.62 
GET111 0.45 
GET113 0-20 
GET114 0.20 
GF.T115 0.60 
GET119 0.85 
GET120 0.25 
0ET535 0.20 
GET536 0.20 
GET538 0.20 
GET873 0.12 
GET880 0.80 
GET883 0.20 
GET887 0.20 
GET890 0.22 
GET895 0.25 

RETURN 
OF 

POST 

SERVICE 
Post & Packing I3p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) Matching charge (audio transistors only) 15p. extra per pair. Prices subject to stock availability. 

TTL. LOGIC I.C. NEW PRICES 
1-24 

Sp 
25+ 
Sp 

1-24 
80 

25+ 
60 

1-24 
69 

25+ 
6p 

0117400 0.20 0.18 9N7428 0.50 0.41 807460 0.20 0.18 
8117401 0.20 0.18 0317430 0.20 0.18 8117470 0.80 0.28 
8N7402 0.20 0-18 0117432 0.48 0.42 507472 0-80 0.26 
0117403 0.20 0.18 03/7433 0.71 0.62 807473 0.40 0-84 
5377404 0.20 0-18 8117437 0.52 0.46 8117474 0.40 0-34 
5117406 0.20 0.18 8117438 0.52 0.46 8117475 0.45 0-85 
8577406 0.80 0.24 8577439 0.52 0.45 8107476 0.44 0.89 
8117407 0.56 0.48 007440 0-20 0.18 8107480 0.76 0.70 
0117408 0-20 0-18 1807441A11 0.75 0.72 807481 1.26 1-07 
8N7409 0.20 0.18 0117442 0.79 0.88 807483 0.87 0.61 
807410 0.20 0.18 SN7443 1-04 0.88 ßN7483 1.00 0.82 
83/7411 0.22 0.20 0117444 1-04 0.88 0117484 0.95 0.86 
0117412 0.42 0.86 SN7445 1.85 1.70 8117486 2-60 2-80 
0N7413 0.80 0.27 0117446 2.00 1.60 8117486 0-45 0-40 
SN7416 0.45 0-40 8117447 1.80 1.30 907488 12-40 11-80 
0117417 0.46 0.40 8117448 1.04 0.92 8117489 4-97 4.40 
8167420 0-20 0.18 837449 Price to be 0377490 0.80 0.75 
8117421 0.22 0.20 announced shortly 1607491 1-20 1-06 
007422 0.48 0-42 8117450 0-20 0.18 8/17493 0.75 0.70 
8117423 0-52 0.45 8117451 0.20 0-18 8117493 0-76 0.70 
03/7425 0.48 0-42 017452 0-20 0.18 537494 0-84 0.80 
8117426 0.82 0.28 8117463 0-20 0.18 0117496 0.80 0.74 
5167427 0.48 0.42 8N7454 0-20 0.18 807496 1.00.0.90 

SUB -MIN ELECTROLYTIC 
Axial lead 
Values: (µF/V); 6.64/64; 1/40; 1-6/25; 2.5)16; 22/63; 4-7/16; 
6.4/6.4; 6.4/23; 10/16; 10/25; 10/64; 125/25; 16/40; 20/16; 20/64; 
25/25; 32/10; 32/40; 40/16; 50/6.4; 50/25; 50/40; 64/10; 80/16; 
100/6.4; 125/10; 125/16; 200/10. 

65 each 
4.7/25; 
25/6.4; 
80/26; 

SILICON RECTIFIERS 
Ply 50 100 200 400 600 800 1000 1200 
IA 8p Sp 109. Up 12p 15p 80p 
3A 1ßp 179 205 22}p 299 279 80p 869 
6A 2611 IMP 824p 85p 
10A 80p 85p 40p 47p 56p 86p 76p 
154 869 45p 4811 659 6511 75p 
35A 70p 80p 90p 81-00 61.40 8170 lßD75 
1 amp and 8 amp are plastic encapsulation. 

DIODES & RECTIFIERS 
IN34A 10p AA119 7p BAX16 125p F5T8/4 8218 
I11914 7p AA129 169 34.1118 1749 04.5 17p 
IN916 7p AAZ13 12p BAY31 79 OA10 809 
I04007 20p AÁ215 12p BAY38 25p 0A9 1011 
I944 79 AAZ17 10p ßY100 15p 04.47 89 
I8113 1511 BA100 15p 311103 229 0A70 79 
I8120 12p 34.102 25p 31/122 475p 04.78 10p 
I0121 149 BA110 259 34124 15p 0A79 7p 
I0130 811 34.114 159 32126 159 0A81 8p 
10)31 10p 34.115 7p 311127 17p 0A82 10p 
I0132 12p 3.4141 179 32164 579 04.90 79 
I0920 7p BA142 179 BYX10 229 04.91 7p 
I0922 Sp 34.144 12p 32110 859 04.95 79 
I8923 129 BA145 179 317111 82p 04200 7p 
I8940 Op BA154 129 BYZ12 809 04.202 10p 

114.1113 69 112213 269 TIV307 609 

OPTOELECTRONICS 
MINITRON 3015F 7 -SEGMENT 
INDICATOR (16 PIN DIL) £2.00 

May be driven by 8x7447 

TIL 209 LIGHT EMITTING 
DIODE. Made by TEXAS INST. 
(Red). 859 

B9900 P3OTOREOISTOR 38p 

VEROBOARD 
0.15 0.1 

Matrix Matrix 
25 x 81ín 1711 23p 
2} x Sin 259 259 
35 x 31ín 259 259 
31 x Sin 30, 29P 
5 x 17in (Plain) 889 - 
Vero Pino (Bag of 36) 20p 
Vero Cutter 45p 
Pin insertion Toole (-1 and -15 

matrix) at 56p. 

"SCORPIO" 
CAP DISCHARGE 

IGNITION 
SYSTEM 

(As published in 
P.E. November 

1971) 

Complete kit 
£ 10.00 

P. & P. 50p. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

SLIDE POTENTIOMETERS 
68 mm, TRACK 

SINGLE GANGED. LOG or LIN 
lk to 1M. 409 each. 

TWIN GANGED. LOG or LIN 
1k to 600k OSp each 

MULLARD C280 M/FOIL 
CAPACITORS 
0.01, 0-022, 0.033, 0047 Sp each 
0.068, 0.10 .. .. 4p each 
0.15, 0.22, 0.33 .. .. 6p each 
0.47 .. .. .. 911 
0.68 .. .. .. 119 
1µF .. .. .. 149 
164F .. .. .. Slp 
2.21811 .. .. 86p 

WIRE -WOUND RESISTORS 
2.5 watt 5% (up to 270 ohm. 

only), 7p 
5 watt 5% (up to 13.2k R only), Sp 
10 watt 5% (up to 26k n only), 

109 

POTENTIOMETERS 
Carbon: 
Log. or Lin., less switch, 169 
Log. or Lin., with switch, 27p 
Wire -wound Pots (3W), 88p 
Twin Ganged Stereo Pots, Log. 
or Lin. 48p. 

PRESETS (CARBON) 
0.1 Watt 6p VERTICAL 
0.2 Watt 6p OR 
3S Watt 74p HORIZONTAL 

SPECIAL OFFER 
TOSHIBA TH9018P 

20 WATT AMP 28.60 
T119014P PRE -AMP 81.26 

CALLERS WELCOME 
ERS. 9-5.80 SION: FRL 

9-6.0 SAT. 
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Board 2.9in. x 2.2 in, 0.1in matrix- . 71or.Break in strip 
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Fig. 3: Component layout on top of veroboard, the copper strips running horizontally underneath. 

8 holes 4BA 
clearance 

Fig. 2: Drilling details for the box lid on which components are mounted 

They are based on a supply voltage (Vcc) of 35V 
and a loudspeaker impedance of 811 (RL). Before 
beginning the calculations it must be remembered 
that there are two limitations imposed by the active 
devices used; the supply voltage must be in the 
range 10 to 40V, and the maximum current through 
the transistors Trl, Tr2 must not exceed 4A. We can 
calculate: 

This view of the completed amplifier emphasises the restrictions on 
the physical size of the Output capacitor CS. 

Peak current in transistors is: 

V" 22A (lpk) 
2RL 

if this value is above 4A we must use either 
a lower supply voltage or higher load impedance. 
To provide current limiting of this value and assum- 
ing no voltage drop across R7, R10 we calculate the 
values of R6 and R11 as: 

650mV 065 
R6 = Rl l= - 2-2 = 0296 12 

pk 
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The nearest preferred value of resistor, which 
must be lower in value than the calculated value, is 
0.2712. The basis of the working of the power limit- 
ing facility is difficult to explain in such a short 
article but works on the principle that both a high 
voltage across or a high current through a transis- 
tor and its network of resistors (Tri, R6, R7 and 
R8) will tend to turn off the transistor. The resistor 
network acts to sense the power dissipation in the 
transistor and to limit this dissipation. The value of 
R7 and R10 is 5652. In all cases the value of R8 and 
R9 is: 

R8 = R9 = 6mA 
5.8kí2 

The next highest preferred value, 6 2k11, is rather 
difficult to obtain and the value has been increased to 
6.8kí2. The voltage gain of the circuit is 100 and 
although this may be altered by changing the value 
of R4, the effect of such a change on the stability 
of the amplifier is difficult to predict. Under d.c. 
conditions the capacitor C3 represents an open cir- 
cuit and the d.c. gain becomes zero, the voltage at 
the emitters of the two transistors, determined by 
the ratio of the values of RI and R2, being at half 
the supply voltage. 

* components list 

Resistors 
Rl 4 7kS2 R5 10k52 R9 6 8k12 
R2 47kd2 R6 0.270 -02 R10 560 
R3 1 okt2 R7 5652 R11 : 0.2752 ± 02 
R4 10052 R8 6-8kt2 VR1 5k12 log 

All 4.W 5% except R6 and R11 

Capacitors 
Cl 1.6µF 40V C4 1OpF 
C2 6.4µF 25V C5 2000pF 
C3 5011F 35V C6 504F 50V 
Note: C6 should not be over 24" long and 1" dia.:. 

Semiconductors 
Tri MJ4000 Tr2 MJ4010 

(both with mica washers and bushes) 
ICI NE540L 
Available from SCS Components, ROB 26, 
Wembley, Middlesex 

Miscellaneous 
Diecast box, 42 x 31" x 2". Veroboard 2.9" x 2 2", 
0 1" matrix, Input socket, Output jack socket. 

CONSTRUCTION 
The complete circuit is constructed in a diecast 

aluminium box using the lid ,to hold all the corm 
ponents and the rest of the box as the cover. Fig. 2 
shows the lid marked out for drilling, after which 
the power transistors are mounted (the NPN tran- 
sistor Trl, MJ4000 on the left as seen in Mg. 2) 
using mica washers with bushes. It is best at this 
stage to check whether the collectors of the transis- 
tors have been accidentally shorted to the box lid. 
The remainder of components should be fixed to the 
box lid, a tag washer under the input socket nut 
providing the main connection to the lid. 

The component board is a 2.9in. x 2.2in. piece of 
0.1 matrix veroboard, with the copper strips run- 
ning along the 2.9in. length of the board, Fig. 3. 
After cutting the strips below the i.c., drilling the 
mounting holes and cleaning up the rough edges, 
a few moments should be spent with a meter check- 
ing that no lines are shorted together and that the 
strips below the i.c. are completely severed. 

There should be no difficulty in constructing the 
board, but it is advisable to use different coloured 
wires for the flexible connections as this assists in 
the final wiring. The capacitor C6 is held in place 
by its wire leads, the positive end of the component 
being connected to the emitter of Trl. The circuit 
board is held above the transistors on four 4BA 
screws with either two sets of nuts and washers or 
lin. long spacers. The nut heads are stuck on the 
box lid with epoxy resin adhesive. 

The final stage of wiring consists of connecting 
all the leads from the board to their respective 
terminations, wiring a negative supply earth lead 
to the earth end of the output socket, the negative 
supply socket, and the solder tag on the input 
socket. Lastly a wire is taken from the centre of 
the input socket to one side of VR1, the remaining 
potentiometer connection being taken to earth (the 
slider goes to the input on the board). 

A power supply capable of delivering the maxi- 
mum requirements of the amplifier must be used. 
In the author's case a supply of 35V at 2.5A. Under 
these conditions the amplifier was able to deliver 
nearly 15W r.m.s. into an 812 load. 

CQ! CQ! CQ! CQ! CQ! 
ISSUES WANTED 

...an issue of July 1972 P.W. for Texas Amp. Gen;-A. Palfreyman G3UHD, 39 
Gledhow Park Avenue, Chapel Alleton, Leeds, LST 452. 

...1971 issues of Practical Wireless, January, May & July issues.-Mr. Ong Choo 
Sian, Flat 12B, Jalan Berhala, Off Jalan Brickflelds, Kuala Lumpur. 

..Practical Wireless No:5 Vol. 47-1971-E. Blackburn, 89 Myatt Avenue, Parkflelds, 
Wolverhampton, Staffs, WV2 2DN. 

...May, June, July, September Practical Wireless for the year 1971. Also Jan. 71 
P.E.-J. Nolan, 274 Packington Square, Islington, London, N1. 7VH. 

...April 1970, Practical Wireless. To buy or borrow. All postage etc. paid.-A. 
Lythaby, 25 Greenhill Road, Otford, Sevenoaks, Kent. 

...P.W. issues March 1972 to October 1972, will consider any offer.-Mr. J. Holland, 
10 Coburg Road, Ramsey, Isle of Man. 

...April, Jun 3, July 1967 and Feb. 1968 Practical Television-B. C. Meek, 39 Horse - 
brook Lane, Brewood, Stafford. 

...(in good condition) August 1971 and April and March 1972 Issues P.W. Full price 
plus postage paid.-D. Mooney,' 85 Aughincork Road, Glenanne, Co. Armagh, N. 
Ireland. 

.P.W. Oct: 1971 Wall chart circuit building bricks. December 1971 Issue of PW 
and Oct 1972 Aerial Data Wall Chart of P.W.-Loong Kok Choong, 1477, Main St. 
Jinjang North K. Lumpur, West Malaysia. 

...P.T. Nov. 1971 to Feb 72.-K. Dodman, 2 Beaumont Road, Carlton Colville, Lowes- 
toft, Suffolk. 

...P.W. December 71, January & February 72 on loan. Will be returned.-S. G. 
Christian, Mulginagar Colony, Block i i/B. Nizampure, Baroda, Gujarat State, India. 

P.W. containing the article on the Double Conversion Communications receiver. 
R. Thorneycroft, 12 Orchard Mead, Hatfield, Herts. 

...Television for March, April, May and June 1972.-R. T. McCoy 34, Karana Avenue 
Grovedale, Victoria 3221, Australia. 

...March 1972 "Television" with the servicing of the Bush TV103/TV105.-M. V. 
Gardner, 180 Clonkeen Crescent, Dun Lasghair, C. Dublin. Ireland. 

...issues of P.W. about ten years ago that covered an article on an oscilloscope. I 

have been given a scope but do not know the function of the controls.-P. Leyser, 
17 Lapel Lane North, Lapel, Halesowen, Worcs. 

..all back issues of P.W.-F. Murphy, 10 Upton Court. Upton, L49 L6LS. Wirral, 
Cheshire. 

...Issues of P.W. that contained details of capacitive discharge systems:-J. 
Smith, 9 Amherst Avenue, Handsworth Wood, Birmingham. 13202LH. 

...P.W. Jan. 1972. April 1972, E.E. Nov. 1971. Feb. 1972, March 1972. Will pay face 
value plus postage and packing. All replies answered. Redwood, 45A Lulworth 
Avenue, Poole, Dorset, BH15 4DH. 

...P.W. February and April 1972.-Ramesh Udyawar, C/O Post Box 610, Bombay 1, 

India. 
...P.W. February 1972 issue containing details of the "Transistor Scope".-Mr. A. 

Chaplin, 26 Wakering Avenue, Shoeburyness, Nr. Southend-on-Sea, Essex. 
...P.W. January 1972-T. Fresson, Fernilee, Churt, Farnham, Surrey. 
..May 1972 edition of Television or a photostat of the second part of thy colour 

television project.-C. A. Wilson, 23 Friars Oak Road, Hassocks, Sussex. 
...P. W. February, March, June and July 1968.-D. Applaford, 34, Dennistead 

Crescent, Head ingly, Leeds. 
...wanted P.W. November 71 to March 72. Mr. C. S. Hodgson, 18 Kensington Avenue, 

Normanly, Teesside. 
...January 1972. PW. or circuit and data for B.F.O.-E. Caines, 13 Bates Close, 

Pennyeell Road, Bristol 5. 
-November and December 1971 of P.W.-G. J, Dummett, 67D Shooters Hill Road, 

Blackheath, London, S.E.3. 
...The issues of F.`.N. for September and October 1971.-J. Balicki,3 Millflelds, 

Writtle, Essex. 
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perhaps the most valuable 
stereo Hifi/Electronics kit publication available today 

It's Free ... it's the latest Hi-Fi/Electronics 
catalogue from Heath the world-famous 
electronic kit manufacturers ...and it's yours 
on request. This latest catalogue will appeal 
to all the family. Stereo Hi-Fi, Transistor 
portables. Metal detectors, Electronic 
calculators etc, etc. You name it, Heath can 
supply. All models offer unbeatable 
specifications for price. 
Excellent continuous credit and no deposit 
terms available ... this even includes 
instruments. 
You cannot afford to miss reading this fine 
publication ... hurry, send off the coupon 
for your personal copy today. 

Heath (Gloucester) Limited, Gloucester GL2 6EE. 

NEW MULTI -SPEAKER KIT 
Features Four KEF Hi-fi Drive Units. Offers 
monitor quality at lowest cost. 

NEW AM/FM STEREO 
RECEIVER KIT 
Solid State FM IF Circuitry, two IC's, two 
ceramic filters. "Black magic" lighting. 

NEW PORTABLE ENGINE 
ANALYSER KIT 
Versatile automotive testing and trouble- 
shooting. 

LOW-PRICED TESTERS AND 
INSTRUMENTS 
for the hobbyist and technician. 

PLUS 
all the models you have read about in 
international publications. 

NEW 1214 SERIES STEREO HI-FI 
Ideal for use for quadraphonic sound. 

the HOW AND WHY OF 
KIT BUILDING 
Electronics is fun the HEATHKIT way. 

BUILD YOURSELF A PAIR 
OF SPEAKERS 
in an evening -enjoy Stereo sound. 

GET THE BEST IN HI-FI 
Enjoy worthwhile kit savings. 

SOMETHING FOR ALL 
THE FAMILY 
even a battery charger for dad. 

LOW COST STEREO RECORD 
PLAYER 
amazing sound value. 

Please send mea FREE Heathkit catalogue 

Name 

Address 

HEATH 

Schlumberger 

Heath (Gloucester) Lim ited,Dept. PW 4173 

Gloucester GL2 6EE. Telephone 0452 29451 

L J 
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Fully guaranteed 
Individually packed 

VALVES 
BIM £1.75 FCH84 45p 0A2 
CY31 35p EC11200 62p OB2 
DAF98 43p ECLiO 42p PA13C80 
13096 45p 130L82 35p PC97 
DK96 48p ECL83 70p PC900 
DL92 32p F.CL86 40p PC084 
DL94 45p EF36 45p PC089 
DL96 45p FF374 £1.25 PCC189 
D3170 30p EF40 50p PCE800 
DY86 33p I:F41 65p PCF80 
DY87 32p E080 25p PCF82 
DY802 48p EF83 55p P0084 

EF85 35p PCF86 
EF86 30p PCF200 
13089 289 PCF201 

E18lCC 90p 
L191 30p PCF801 
EF92 35p PCF802 

E18200 F.F95 35p PCF805 
£1.20 E0183 30p PCF806 

0A50 20p E1,184 35p PCF808 
EABG80 30p EFL200 75p PCH200 
EAF42 52p E134 50p PC.L81 
R091 18p EL41. 53p ;PCL82 
EB033. 50p EL84 24p P0L83 
ER041 50p EL85 42p PCL84 
E 0081 
EBF8O 
1113083 
EBF89 
E0081 
ECCL 
130083 
F.CC84 
00085 
E0086 
00088 
1100189 
ECF80 
FCF82 
FCF83 
ECF801 
13019302 
ECH35 
EOH81 
110883 

E88C0/01 
£1.00 

018000 42p 

35p 
25p 
37v 
459 
473 
402 
50p 
559 

7511 

30p 
339 
60p 
BOp 
73p 
73p 
45p 
50p 
80p 
70 
85p 
70p 
47p 
35p 
60p 

SPECIAL OFFER p & p 
092 TUBE £2.50 SOp 

OA5 20p 
°A10 25p 
0A79 10p 
OA71 lOp 
0A73 7p 
0A74 7p 
0A79 (6D 15 

10p 
0.481 
0A91 
0A200 
OA202 
OA210 
04,311 
OAZ'200 
OAZ201 
0016 
0022 
0025 
0026 
0028 
0029 
0035 
O(136 
DC38 
0044 
0043 
0070 

aP 
7p 
7p 

lOp 
25p 
30p 
55p 
50p 

50pp 
40p 
25 
60p 
BOp 
50p 
56p 
423 
17p 
12p 
12p 

0071 12p 
0072 20p 
0073 30p 
0075 25p 
0(376 25p 
0081 20p 
00811) SOP 
OC81DM 20p 
0082 25p 
00820M 30p 
0083 253 
0083B 15p 
0084 253 
00122 5011 

00139 25p 
00140 40p 
00170 25p 
00171 30p 
00172 37P 
00200 40p 
00201 75p 
00206 95p 

310 303 
1025 bop 
I5143 10p 
1N70 7p 
10677 12p 
176702-77536p 

TRANSISTORS, ZENER DIODES etc 
1N823A£1.30 3N154 95p B0108 10D GET115 45p 
1N4785 50p 3N159 51-45 BC113 10p 0E1116 50p 
IZMT5 35p 6FR5 45p BC138 20p (1EX66 £1$0 
1ZMT10 38p 120E60 73p 00772 15p NKT222 20p 
IZTS 87p 40954 £1-25 00115 25p NKT304 50p 
IZT10 63p 40595 £1.25 BF173 20D RAS310A0 
20385 51p 40636 £1-25 135751 20p 339 
2G403 51p 40668 51.25 8F752 20p 81)910 26p 
276918 37p 40669 2140 BS 45p 013928 81p 
2141304 22p AC126 25p 082 47p 81)938 32p 
2N1306 25p 4,0127 25p BSY29 253 8094 21p 
201307 25p 40123 20p BU100 £1.80 81)988 46p 
2N2147 64p AC176 20p 137Z13 25p V405A 40p 
2872411 51.50 4.0817 25p 161716 63p 024.5100 78p 
23(2904A 25P ACY28 179 CR81/10 25p ZB.11 389 
2N2989 24.00 AD149 50p CR01/20 38p ZR24 46p 
2N3053 20p A 016 35p CR81/30 40p 2112242p 
2N3054 50p AD162 35p 0881/35 4311 

2N3055 64p AF118 50p 011.81/40 48p 
2763730 50p AF127 20p 0003/05 30p 
2E3731 £2.75 A0139 SOpLR03/20 BSp ZENER 
2N4172 50p AF178 48p 01193/30 43p DIODES 
02303 50p A9186 40p 011025/025 All preferred 
30100 82p A9Y26 25p 55Pvoltage 
35115 32p A9Y28 25p 01123(40 50p 1Wv 04.7 
3N128 87p ASY67 48p CS2A 651/ 1W 0.37 
3N139 51 75 BAW19 28p CV102 259 1'5W 025 
3N140 97p BC107 10p GET103 23p 7W 0-40 

55p Ú285 40p 334 35p 
31p E186 40p I POL85 42P £1.25 013041 46p 0R105130 35p 3V4 45e 
409 F100 35p P0186 43p QQ006-40A 178080 40p VR150/3035p 313254315220 
49p EL95 35p PFL200 61p 8640 170089 35p 280117 £2.00 51/15571 
30p 01500 85p PL36 36p 1117 48p 00085 40p Z803A £1.25 £2.00 
Sop F3131. 25p PL81 48p 1019 37p 1107680 55p Z9001. 95p 5R4617 75p 
28p F7180 403 P1.82 40p 9TV280/40 110842 70p IL4 15p 514G 85p 
lop 03184 35p PL83 42p £3.40 001181 33p IRS 40p 5V4G 45P 
30p F5187 70p PL84 3511 STV280/80 UCL82 35p 194 4011 5Y4(1 40p 49p I.7Y31 40p PL500 73p £9.00 Ú0L83 60p 185 30p 57307 35p 
453 FY80 40p 01504 75P TT21 £8 00 ÚF41 505 IT4 22p 5Z3 55p 
37p EY81 400 PL509 £1.25 1725 72p 0F80 36p 1X2.4 40p 504 75P 
52p FY88 40p PX4 £2.50 116 72p 0589 40p 1X213 50p 5Z4GT 40P 
35p 1%Z41. 50p PY33 80p 027 50p 17L41 63p 21425 £7.50 6AB7 30p 
35p 02/80 25p PY80 35P 1/191 70p 171.84 60p 3A4 35p 6A07 3011 
75g EZ81 27p PY81 27P 0801 80p MI5 55p 3D6 15p 6AN6 50p 
62p GZ34 58p P082 35p UÁ0080 35p 17741 43p 3Q4 4511 64115 30p 
623 (1237 705 PY83 3511 1/4701' OTHERS TY STOCK include Cathode Ray Tubes and Special 'alert. U.K. 9íp 14708 £2.00 PY88 37p P..@ P. Op to £1 12 £1- 17 £2-£3 2'2p. Over £3 post free. C.O.D. 95 extra. lop 1(788 £2.40 1'Y8í0 409 P. £2 P. ' P 

409' 7678 £1.75 PY801 50p 

42p QQVO3-10 Q4F42 

TR1143 TRANSMITTER RECEIVER 1 0/126 mcs. 
Price £1200 Carriage £1.50. 
H.F. TRANSCEIVER TRIO 
Brand new £1500 Carriage £1/50. 
SCR 57.2 RECEIVERS -no valves. £2'50 carriage 50p. 
RS METERS 0-8 amp. 2-1 (U.S.A.) £2.25 Carriage 15p. 

METERS Full List of our very large 
stock of meters on request. 

6AK8 321) 
6AL5 15p 
6AL5W 40p 
6AM6 30p 
6AN8 50p 
6AQ5 35p 
6AQ5W 50p 
6A86 37p 
6A87G 809 
6AT6 30p 
6AU6 25p 
6AX4GT 60p 
6AXSGT 70p 
6B7 40p 
6BK7 60p 
604.6 25p 
68E6 30 

TEXAS INTEGRATED CIRCUIT SN76131N Stereo 
pre -amp £0.65. VACUUM CONDENSERS 12, 50, 
55pF each 20,000v. £1.50. P. & P. 20p. 4, 5 and 8 bank 
25 way uniselectors, 24V, guaranteed perfect, £3.75; 
£4.50; £6.87 respectively. MODULATION TRANS- 
FORMERS made by COLLINS. Freq. reap. 200-5000 
CPS; Pri. 6000zCT 3000 TV Sec. 60000z 3000 TV Audio 
power 20W. £1.25. Post and packing 25p. 

6BG6G 55p 
681.6 45p 
6BQ7A 40p 
68117 85p 
6BW6 85p 
6BW7 80p 
604 80p 
606 2511 

6086 55p 
6CL6 49p 
61)6 20p 
6EA8 55p 
60'23 75p 
6533 £1.50 
6H6M 20p 
6J4WA 7Sp 
625 4 

ALL valves 
guaranteed 

6.1.0.1 25p ,.".. £4-25 6065 65p 
6.16 20p 1906 21-50 8080 £1.50 
6J7G 35p 1.9114 £5.00 6146 £1.75 
637M 40p 201'4 £1.00 8020 22.25 
SK6GT 58p 25L6GT 40p 9001 20p 
6K7 32p 30015 70p 9002 25p 
6K70 20p 30017 80p 9003 50p 
6K8G1. 40p 30018 70p 9004 15p 
61425 70p 3005 80p 9008 15p 
68A7 40p 30 FM 75p 

s9C8A 

67G7CTT 
264 
S2p 30F1 12 

£115 .R. C Tubes 
68(17 35p 305113 50p V01107 
6027 37p 30FL14 83p £450 
6837(17 32p 30E15 809 VCR517 R 
68K7 409 30117 SOp £550 
68L7GT 39p 30P12 800 V('10517C 60N7GT 82p 30P19 77p £7.50 60Qi 39p 30PL1 75p 

88U £900 68Q7GT 35p 30PL13 92p 
6V'6(1 17p 30PL14 90p 8084, 

E9£9:0000 6V6GT 40p 35L6GT 50p 
6X4 809 35W4 35p 
6X5G 30p 35Z4GT 45p 
6X5117 37p 5005 50p 
67601 609 50C1)60 60p 
6-301.2 80p 50F.H5 60p 
6Z47B. 

45p 78 
38p 75 40p 

774 BOp 78 
40p40p 

91)6 37p 80 50p 
11E2 £2.80 7234/13 £7.00 Special Valves 

6 30p 

29p 

£3.25 CO2339 
12AT7 3011 805 512.00 £2000 
1 0 
124V6 389 813 £4500p 959/W537-50 
12AX7 30p 832A £3.00 K301 £500 
12BA6 37p 866A 80p K305 £1200 
120E6 40p 931,4 24.00 14308 51600 
121847 279 954 40p K337 £1600 
1208 82p 955 5p0p KRN'2A 
12F1 £25-67 2 

2 

58-50 12K5 5p70 95795 30p WL417A 
12K70T 409 991 40p 
12K8(7T 453 2051. 55p 33/02/F 

£1-50 

124707 35p 5933 5112 53750 
12007 35p 6007 50p 57012 51800 
1407 759 6060 50p 714AY £4.00 
19AQ5 409 6064 45p 725A £16.00 

Photo Tubes 
CMG25 

£2.75 
931A 54.00 
60970 

£17-50 

Co omor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 7434946 TRADE: 7430899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

T'S 19 NOW 
£1195 

TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19" £25.95 
FREE 23" £35.95 
CATALOGUE £1495 

COLOUR TV 19" £145 
OR 25" £185 
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY 
A SELECTION OF RECENT YEARS MODELS 
U.K. MANUFACTURE 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

17" and 19" 65.95; 21" and 23" 06.45 

Exchange Bowls carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 25p 
each. Size 94" x 6;" x 34'. Post 22p. 
Speakers: 35p. 24" 8R. Brand 
new. Post 15p. 
Record Player Cabinets. £3.759 
Designed for the modern auto - 
changer. Size 17" x 15" x 71". 
P.P. 55P. 
Radio: £3.95 8 transistor LW/ 
MW. Free case, battery. Post 15p. 
Precision Tape Motors: El AS.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 209. Post lop. 
Press Button VHF Tuner 75p. 
Brand new, takes PCF806, PCC89. 
Post 25p. 
Valve ELL80 50p 

SPECIAL OFFER 
Pots.: 25p each. Post 5p. D/SW 
500/500 KS2. D/SW 500/100 Kí2. 
D/SW I meg./100, KO. S/SW 
500/500 KO. 5/SW 500/I meg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.I2. Phone 01-4786001-2-3 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants (Closed Wednesday) 

a 't VHF/FM TUNER for 88-102 MHz. Self -powered for 
200-250v. a.c. Valves ECC85, EF89, EF80, ECC82, 
2 diodes, metal rect. Chassis 8" x 8" x 51". 
Prim £8 (40p post). £6 post paid after April let. 

- ALL REMAINING ITEMS ADD 10% V.A.T. AFTER 
April 1st. 

Kit and wiring Instes. for 12V windscreen wiper delay control; metal box 35" X 
35" x lI" with fixing strap, relay and all compta. £1.50 (post 2íp). 

MAINS TRANSFORMERS. 240-250v. input Deduct 10% from total bill for more 
than one transformer. 

B. Charger 12v. at 15A, 60P (20P) 
E. 250v. at 50 ma., & 6.3v at 154., 60p (20P) 
H. 90v. at 100m.a., & 220v. at SOm.a. 359 (20P) 
J. 37v. SA, 24-0-24v. 150m.a. £2.50 (5011) 
K. 250-0-250v. 150m.a. 20v. ¡A. 15v. lA. 6.3v. 6A. £2 (5011) 
L. 275-0-275v. 60m.a. 6.3v. 25A & 6.3v. ¡A, 75p (25p) 
M. 110v. input; 200-0-200v. 50m.a. 6.3v, 1¡A, 600 (25p) 
N. 220v. 50m.a. 6v. 1A. 45D (25p) 

STEREO AMPLIFIER 2 x3W. Printed circuit. Valves 
EZ80 & 2 ECL82. Liquidated stock of well-known 

- y manufacturer. Front panel 12" x 2". Chassis 9" x 3". 
.sr Controls on -off, balance, ganged vole., ganged tones; 

for 200-250v. a.c. Output transformers for 3 -ohm speakers. 
With knobs. Also available for 110v. a.c. Only 56 (p. & p. 50p) 

110v. type 25 plus post. 

TRANSISTOR RADIO PARTS 
Gang capacitors. Min. 180pf+180pí Sop (8P); 150+110pí 30p (10p) 250+250pí 
dust cover 30p (8p); 250+250p dust cover, slow motion 20p (5p); triple 335pí 
direct drive with slow motion 60p (10p). 
Driver transformers. 2.5 to 1+1 20p (8P); 0.7 to 1+1 20p (8P); Output trans. 
2x 0081 to 3 -ohm 250 (5p); 2s 0082 to 3 -ohm 20p (5p); Edgewise pots (s.p.) 8" dia 
2.5K or 5K 15p (5p); 2.5K 1" dia 25p (5p); pots with 5/64" dia spindle 2.5K 1" long 
spindle 15p (5p) with knob; 2.5K 11 spin. 159 (5p) with knob; all pots with s. pole 
switch. 
Osc. coil & 3 id. trans. replacement for P50 1AC range set of 4 for 80p, post pd 

5lb (min. 100) high stab resistors 1W to 1W up to 2.5M 50p (10p post); 1 lb mixed' 
tag strips 2 to 12 way approx. 75 for £1 (10p post); spring back telephone cable, 
10" coil ext. to Eft, 4 -core 15p (10p post) or 7 for £1 poet pd.; AUDIO CONNECTORS, 
PLUGS 2 -pin speaker 10p; 3 -pin DIN 14y; 5 -pin 179; phono 5p; 5' jack Ú8}p; 2.5mm 
& 3.5mm 6p; METAL phono 12p; 5" 1210; 2.5mm 10p; 3.5mm 12p; SOCKETS 2-pi2 
speaker 10p; 3 & 5 pin DIN 9p; phono single 5p; double 75p; treble 10p; 4 -way 121P; 
1" jack open 15p; moulded 20p; stereo open 20p; moulded 25p; LINE SOCKETS 
speaker, 3 -pin & 5 -pin DIN 17111; phono metal 123; co -ax. T.V. plug 8p; car radio 
plug 6p; either socket 8p. Post 10p any order. 
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FOR some time now, weather 
satellites have been happily 

orbitting the earth some 800 miles 
up. These animals transmit a picture 
of the earth and a suitably equipped 
station below can receive these 
pictures. They show cloud distribu- 
tion which is useful in helping to 
guess whether it will rain or not on 
the following washday. 

3D RAIN ? 

Now comes news about a satellite 
built by the RCA. It is equipped with 
special sensors and boasts the 
distinction of being the very first 
operational satellite to provide a 
three-dimensional picture of the 
earth's weather. It is equipped with 
some very impressive sounding 
equipment; a scanning radiometer, 
a very high resolution radiometer 
and a vertical temperature profile 
radiometer. 

The very high resolution radiometer 
(v.h.r.r.) has two channels and offers 
images from both the visible and 
infra -red regions. It can sense the 
thermal energy given off by objects 
below, down to half a mile in area. 

Resolution is far better than the 
pictures provided by television 
cameras or the radiometers used in 
earlier satellites. The solar cells in 
the satellite, NOAA - 2, generate 
some 500 watts and over 10,000 
individual cells are used to achieve 
this power. Who knows-television 
announcers of the future may be 
forecasting that three dimensional 
rain is on the way. 

LIQUID CRYSTALS 
It now seems a certainty that 

liquid crystal displays will have a big 
impact on the electronics market. 
I reported these as being already 
built into a multi -digit display being 
marketed at the Electronica exhibition 
in Germany late last year. Now, the 
U.S. giant, North American Rockwell 
is reported to be mass-producing 
liquid crystal devices. 

The liquid crystal phenomenon 
was first discovered way back, as 
long ago as 1888. The basic principle 
is that certain liquids become opaque 
when they are subjected to an 
electric field. With no field present, 
they are transparent. The North 
American Rockwell displays consist 
of two small plates of glass. Although 

N ES ON RECENT DEVELOPMENTS 

these are bonded together, they are 
separated by a tiny gap-about a 

thousandth of an inch. This tiny gap 
is filled with the special liquid which 
is affected by an electric field. The 
cell is thus completely transparent. 

However, when a small electric 
field is applied (this takes about 
25V to achieve the desired effect) 
the cell becomes opaque. Without 
a field, the molecules in the liquid 
are uniformly and regularly oriented. 
The application of the electric field 
causes this molecular structure to 
become disoriented and the mole- 
cules thus scatter the light giving an 
opaque effect. 

The voids or spaces into which 
the liquid is put can be formed into 
figures or letters for the purposes of 
forming a display. Conductors to 
the liquid are formed from tin oxide 
which is a transparent conductor. 
The liquid crystal display draws 
almost no power-about 10mW or 
one hundredth of a watt. Perhaps we 
will have windows some day which 
will be clear until we press a button? 

OZONE SPEEDS UP 
RESIST REMOVAL 

Integrated circuits (i.c.'s) are 
delicate little beasts especially 
during their manufacture. Part of 
this process is a photographic one. 
There is a particular stage in the 
printing of each mask where un- 
wanted photo -resist has to be 
removed. Considering the size of 
elements on individual i.c.s this 
removal is a delicate business. The 
General Electric Company in the 
U.S.A. have come up with a new 
method of removing unwanted photo - 
resist. It consists of exposing the 
resist to ultra-violet rays in the 
presence of air. It takes about 40 
minutes for a typical film of resist 
to be removed. The depolymerisation 
of the resist happens at a rate of 
about a thousand angstroms per 
minute. By injecting 2% ozone gas 
into the chamber with the specimen 
the process is speeded up some 
ten times. 

Earlier, I talked of liquid crystals 
and many have leapt in claiming that 
the solid state flat tube television 
screen is here. One British manu- 
facturer, however, is obviously 
unimpressed. Mullard has opened a 

new factory in County Durham. The 
sole purpose is to manufacture 
shadow mask colour television tubes. 

Although only officially opened 
in December last year, pilot pro- 
duction was already said to be 
running at the rate of 100,000 tubes 
delivered from this plant. By the end 
of this year, production is estimated 
to be in the region of 500,000 tubes 
and by the end of this present decade, 
production will be running at some 
900,000 tubes/annum. All this adds 
up to a lot of colour television 
receivers-have you got yours yet? 

LASERS ARE BACK 
Lasers are back in the news again, 

this time in America where the 
Optical Physics Division of the 
National Bureau of Standards is 
applying one to monitor pollution. 
A major contributor to atmospheric 
pollution is nitrous oxide. It is found 
lurking in such jolly jollop as flue 
gases and in the exhaust fumes 
from motor vehicles. 

The laser beam is directed through 
a magnet whose coils are driven by 
an audio amplifier and is detected by 
an infra -red device. The amplifier 
generates a modulating magnetic 
field which has the effect of sweeping 
the absorption line through the laser 
line. The detector produces a signal 
which has a direct relationship to 
the amount of nitrous oxide in the 
sample being investigated. 

Concentrations of nitrous oxide 
as low as 20 parts per million (p.p.m.) 
can be detected but workers believe 
that concentrations right down to 
0.1 p.p.m. will be detectable as the 
method is improved. 

FLYING SPOT 
Useful things oscilloscopes. Have 

you ever wondered just how fast 
that tiny spot of light travels across 
the cathode ray tube? Before you start 
to make calculations, think of the 
latest fast writing oscilloscope, the 
HP 184A. The writing speed for this 
unit is so fast that the spot travels 
400cm in one millionth of a second. 
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IAN SINCLAIR 
FVER since the day when Marconi equipped the 

yacht Elettra with radio to act as a mobile 
test-bed, electronics and boats have been 

closely associated. The first really extensive use of 
radio was at sea, and after the Titanic disaster all 
ships were required to keep radio watch continuously 
for distress signals. The requirement for ships to be 
fitted with radio and staffed with trained operators 
did not, however, extend to small boats at that time, 
and it is only fairly recently that radio and elec- 
tronic aids for pleasure craft have become more of 
a necessity for serious boating. 

MARINE HAZARDS 
Electronic devices for use at sea present some 

design problems which do not appear in land -based 
equipment. The most obvious hazard is moisture, 
not the fresh water moisture of a foggy day on 
land but the salt -laden moisture which corrodes its 
way through soldered joints, cable terminations, 
plugs and sockets, and most other metal -to -metal 
joints in a remarkably short time. As well as the 
corrosion problem, which can be completely solved 
only by total encapsulation, there is the problem of 
insulation resistance. 

Salt spray is quite a good conductor and in valve 
equipment in particular, operating at high voltages, 
protection of equipment from saline elements is a 
problem to designer and operator alike. 

It was largely the water -spray problem, as well 
as the cost factor, which has kept electronics out of 
small craft for so long. In large vessels, the radio 
and radar equipment could at least be mounted in 
an enclosed space at a reasonable height above the 
deck, well away from the direct spray except in the 
most extreme conditions. In small boats, such spray- 

. free havens cannot be found, and there is little 
chance of keeping the equipment free of water by 
heating coils, as were once used on bridge -mounted 
radio and radar. 

The advent of solid state equipment has opened 
up a new dimension in marine applications, espec- 
ially with the possibility of cutting down on inter- 

` connections by using integrated circuits. Vibration 
is one of the most pressing problems in small craft, 
where the rumble of even a small diesel engine is 
bnough to loosen plugs from sockets or wires from 
soldered joints. 

Som of the :most up-to-date equipment used for 
pleasu e craft can be seen at the annual Boat Show, 
held each year in London in January. This year you 
`would have found amongst other more glamorous 
displays, several kinds of communications equipment. 

One stand showed a "triple -standard" television 
receiver, e' mplete with inverter for use with ship 

'batteries, for use in most yachting centres in the 
world,,But for those who_ insiston wind in their sails, 
there was a complete analogue computer, taking 
information on wind speed and direction, water 
speed, currents, intended course, and displaying 
the optimum trim on a model. 

RADIO AIDS 
Radio is still the mainstay of marine electronics, 

and it is hardly surprising that there should not be 
many advances in this direction as there are in 
instrumentation. The latest ranges of transmitter/ 
receivers are geared to the most recent International 
regulations, which call for s.s.b. working in the 
marine bands between 250kllz, and 4-1MIlz and the 
use of all solid state equipment nas resulted in very 
compact apparatus. 

A large number of v.h.f. and u.h.f. radiotelephones 
were also shown, and one interesting new develop- 
ment is the Marconi "Pocketphone" intended for 
communication on large vessels, such as tankers, 
and during docking and cargo handling operations. 

The v.h.f. and u.h.f. equipment uses frequency 
modulation, and most make provision for the re- 
duction of channel spacings to 25kHz, which will 
soon be a Post Office requirement. The bands used 
are within the range 148MHz to 174MHz in v.h.f. 
and 440MHz to 470MHz in u.h.f. Communications 
equipment was being shown by (among others) 
Marconi Marine, Electronic Laboratories (Marine), 
Ajax Electronics and S.P. Radio A/S of Denmark. 

The latter firm was showing a receiver operating 
under the spray from a waterfall, whose salt content 
I did not sample, and also showed the "Dual -watch" 
facility on receivers. This enables the operator to 
fulfil the requirements of listening for distress sig- 
nals along with normal working. The distress fre- 
quency is preset, so that the set is tuned 
permanently to that frequency in the watching 
circuits. 

Working can be continued on other channels, and 
if a signal is received on the distress frequency (or 
any other being watched) the receiver output is 
instantly and automatically switched to the watched 
frequency. A lamp indicator also shows when a call 
is being received on the watched channel, and 
flashes during normal operation to show that the 
watch is being carried out. 

DIRECTION INDICATOR 
An interesting device for the small boat is the 

"Seafix", a hand-held radio direction indicator by 
Electronic Laboratories (Marine). This consisted of 
a t.r.f. transistor receiver with "autodyne" detection 
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over the range 200 to 400kHz, with the calibration 
most accurate at 300kHz, the centre of the Marine 
Beacon band. 

Switched to NAV, the autodyne circuit is used to 
receive beacon transmissions, and the highly direc- 
tional ferrite rod aerial can be used for finding the 
bearing of the beacon within 2° (at half rated range). 
Switched to BC, the "Seafix" can be used to pick up 
the long -wave shipping forecasts broadcast on this 
band. A stethoscope headset was used in preference 
to loudspeakers or conventional phones, and water 
sealing was by the conventional compressed rubber 
gaskets. 

RADAR 
Radar has for a long time been one of the most 

important navigational aids for larger vessels, but 
is seldom seen on smaller craft. There are several 
reasons for this: the cost of any radar installation is 
high, since it must include the cost of modifications 
to the vessel as well as the provision of the 
apparatus. 

Radar equipment is often unavoidably large, heavy 
and dependent on high voltages, since the cathode- 
ray tube and the magnetron must use high voltages, 
although it is now possible to replace the klystron 
local oscillator by Gunn diodes or other semi- 
conductor devices. 

The Hepplewhite 
Marine Check radar 
detector lets you know 
if you are on a collision 
course. 

Manufacturers are not dragging their heels over 
these problems, but are commendably cautious, since 
they know only too well how much the readings of a 
radar receiver come to be relied on. Any compression 
of size or cost must therefore not be made at the 
expense of accuracy of plotting if we are not to have 
a rash of "radar -assisted" collisions. All the big 
names in marine radar (Decca, E.M.I., Marconi 
Marine) showed small radar outfits, but these were 
not really intended for the amateur. 

The Hepplewhite "Marine Check" is a continuous 
scanning self -powered instrument designed to mini- 
mise risk of collision with other vessels whose radar 
may not pick up small boats in bad weather or low 
visibility-the "Marine Check" will however, detect 
the other vessel's radar transmission and allow you 
to take avoiding action. 

The scanning head is a miniature, precision, solid- 
state detector and amplifier of continuous, pulsed 

and modulated X -band radar transmission (9,000 to 
11,500MHz) with electronics mounted in a shock- 
proof case and will receive radar transmissions at 
sighting distance. 

As the sensitivity is reduced, the directional power 
of the antenna is proportionately increased to a paint 
where the bearing is located on a narrow sector. If 
this bearing, which is indicated on a compass scale, 
remains constant, you may be on a collision course, 
also as the pulse length increases as the distance 
decreases, it is possible, within limits to determine 
if the transmitting vessel is approaching or receding. 

The "Seascan" radar by Electronic Laboratories 
(Marine) is designed for the amateur, and has a 
power consumption of only 48W from 12V, 24V or 
48V battery supplies. The only vacuum devices used 
are the display tube and the magnetron, the local 
oscillator being a Gunn diode whilst the magnetron 
modulator uses a thyristor. Unfortunately no circuit 
details were available and all the units on the stand 
were dummies. 

One interesting new development in radar for the 
small craft is a passive radar detector by 
Hepplewhite Marine. This picks up the X -band (9,000 
to 11,500MHz) transmissions from other vessels, and 
has a small directional aerial consisting of a Perspex 
"horn" on which waves are guided (along the sur- 
face) by the effect of the permittivity of the 
material. The received radar signals are mixed with 
the output of a local oscillator, and the beat note 
amplified. The point of strongest signal can be 
identified by altering the mixer bias so that only a 
signal of the maximum strength will produce a 
beat note; this enables the operator to find the 
bearing of the craft carrying the radar. 

SPEED MEASUREMENT 
Water and wind speed instruments have for a 

long time been a weak point in the instrumentation 
of boats. The traditional methods of measuring speed 
have depended on anemometers for wind speed 
and submersible "logs" for water speed. The anemo- 
meter is the device using three or four cups at the 
ends of radial rods pivoted so that the effect of. 
wind is to revolve the assembly about its axis. The 

The Electra Magnetic Log is an impellerless speed and distance 
indicator. 
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Fig. 1: The Doppler Principle. 
Imagine a transducer giving out sound 
waves. These waves travel in water at a 
speed of about 1,000 metres per second. 
Speed equals frequency multiplied by 
wavelength. 
If the transducer moves at a speed "V", 
the speed of the waves towards the reflector 
is now 1,000+V metres per second. We 
have not changed the frequency of trans- 
mission, so the wavelength must now be 
less. 

(1,000+V= f x new wavelength.) 
The waves are now reflected to a moving 
object, so that more waves per second hit 
the receiving transducer. The frequency 

is now higher by a factor c±ir where c is 

the normal wave speed and V is the speed 
of the transducer and boat. The final effect 
is to receive waves of shorter wavelength 
and higher frequency. 

speed of rotation, which depends on the wind 
speed, is measured by counting the number of 
switching operations of a reed switch under the 
influence of a magnet on the rotating shaft. This 
count is converted into an analogue signal which 
drives a meter. Wind direction is found by using a 
vane coupled to a potentiometer to show the angular 
position by voltage detection on a meter. 

The traditional submersible "log" consists of a 
small propeller whose shaft is held in a casing con- 
taining a reed switch. The rotation of the propeller as 
the "log" is towed behind then registers relative 
water speed just as the anemometer registers relative 
wind speed. The snag is that the propeller of the 
log is easily jammed by anything encountered in 
the water from jellyfish to seaweed, and this can 
have the effect of making calculation of speed and 
distance incorrect. 

SPEED -LOGS 
Two novel speed -logs were shown, each repre- 

senting refreshingly different thinking about the 
problem. Space Age Electronics showed their Doppler 
speed log. This uses a ceramic transducer to pro- 
ject a 1MHz sound beam ahead of the ship. Most of 
the beam is dissipated in the water, but a small part 
is reflected from the layer of relatively still water 
(the boundary layer) close to the boat. 

When the boat is moving, the reflected frequency 
is not the same as the transmitted frequency 
(Doppler Effect). If the boat is moving ahead, the 
reflected frequency is higher than the transmitted 
frequency; if the boat moves astern, the reflected 
frequency is lower. 

Referring to Fig. 1, the transmitter, because of its 
movement, "packs in" more waves between itself 
and the still layer than it would if it were not 
moving. Because more waves are travelling, the wave- 
length seems shorter. Also, when the waves reflect 
from the boundary layer, the receiver has also 
moved towards them, making the frequency of the 
received waves seem higher. 

When the reflected wave is detected, the shorter 
wavelength appears as a higher frequency (speed = 
frequency X wavelength), whose value depends on 
the difference between the speed of sound in water 
and the speed of the boat. By beating the transmitted 
frequency against the reflected frequency, a measure 
of speed can be obtained. 

The method is dependent on obtaining a reflection 
from relatively still water, and so the transmitting/ 
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Fig. 2: An e.m.f. is produced between two 
metal contacts, providing the direction of flow 
is at right -angles to the line joining the contacts. 

receiving head must be located where such a layer 
is within range. Precise location varies from boat 
to boat. To allow for variations in installation, the 
calibration is adjustable, so that the distance log can 
be checked against accurately known distances (be- 
tween two land -marks, for example). The circuitry 
uses three integrated circuits, 17 transistors and 
eight diodes. A "log" accuracy of better than ± 
112% (typical) is claimed. 

The "Electra" magnetic log, produced by E.M.I. 
marine uses the magnetohydrodynamic principle for 
its operation; this is the generation of a voltage by 
induction when a conducting liquid flows past a 
magnetic field. 

By arranging a magnetic field to cut the direction 
of water flow at right angles, an e.m.f. is induced 
between two metal contacts in the moving water, 
provided that the direction of flow is at right angles 
to the line joining the contacts (Fig. 2) 

The Electra Magnetic Log operates on this prin- 
ciple, but with some ingenious modifications. The 
magnetic field used is an alternating field. In this 
way, the voltage generated is also alternating, which 
disposes of two problems at once. One problem is 
polarisation; when a steady voltage exists between 
two contacts in sea water, an electrolysis action takes 
place causing corrosion of the metal. The use of a.c. 
avoids polarisatión problems and makes it easy to 
amplify and display the output from the contacts. As 
with the previous method, the positioning of the 
measuring head is critical. 

ECHOSOUNDERS 
Echosounders have been used for a considerable 

time, and changes have been in detail rather than 
in concept. Basically, a marine echosounder consists 
of a pulse generator working at ultrasonic frequen- 
cies in the region 20kHz to 150kHz (the higher fre- 
quencies are used for inshore work). A transducer 
converts the electrical pulses into sound waves 
directed from the bottom of the boat into the sea, 
and a receiver, using the same transducer, detects 
the pulse reflected from the bottom of the sea. 

The shape of the received pulse provides a guide 
to the nature of the sea bed, for example, a muddy 
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The electro -magnetic transducer for the magnetic 
log. As the boat moves along, a small e.m.f. is 
produced and sensed by two probes. This signal 
is then amplified and displayed in speed and 

distance units. 

The Doppler speed -log does not rely on the flow of water to move a mechanical 
part like an impeller or paddle wheel. A small streamlined transducer, mounted 
flush with the underside of the hull, transmits a high frequency ultrasonic signal 
70cros ahead. A small part of this signal is reflected back from the boundary layer 

between the hull and the water. 

sea bed is indicated by a broad pulse, a sandy bed 
by a narrow pulse, a rocky bed gives multiple re- 
flections. Pulses received from intermediate depths 
can indicate shoals of fish. The time delay between 
transmission and reception is proportional to the 
depth of sea. 

Because the pulses are travelling in the water at 
the speed of sound (around 1,000 metres per second) 
rather than at the speed of radar waves in space 
(some 30 million metres per second), scanning rates 
have to be lower than the 1,000Hz commonly used 
in radar. Scanning rates of once per second are 
common, although this is rather too low for display 
on a long persistence cathode ray tube screen. 

The display method traditionally used is a rotating 
wheel carrying, or illuminated by, a neon which 
flashes on transmission of the pulse and again when 
the echo is received. The stationary bezel round 
the wheel is then calibrated in metres of depth (now 
replacing fathoms on the latest charts). 

The large number of echo sounders at the show 
demonstrated several novel points of design. Most 
interesting was the use of electro -luminescent diodes 
to replace neons, so avoiding the need to generate 
a high voltage supply (Brookes & Gatehouse). A 
common feature of all the echo sounders was the 
use of high scan rates for the shallow water ranges 
(up to six pulses per second) so giving better defi- 
nition in critical conditions. 

Lead zirconate titanate crystals were in evidence 
as transducers, encapsulated in various plastics. For 
professional use, chart recording echosounders were 
shown (these, of course, have been around for a 
long time). The Marconi Marine chart -maker used 
electrosensitive paper which changed colour when 
a small voltage was applied between the front of 
the paper and the back. 

WATER -LEAK AND WATCH 
In addition to the displays of electronics for com- 

munication and navigation, there were some inter- 
esting exhibits in the "miscellaneous" class. Space - 

Age Electronics were showing their water -leak and 
watch alarm, and judging by the sound which could 
be heard all over the first floor of Earls Court, almost 
every chandlery firm was demonstrating it. 

The instrument is basically a conventional leakage 
detector using stainless steel pins as probes. If the 
pins are immersed in water for more than four 
seconds, an alarm is given, but only if the immersion 
is for longer than four seconds, a time carefully 
chosen to avoid continual false alarms in heavy 
seas. When there is no conductivity between the 
pins, all transistors are biased off, so ensuring practi- 
cally no standby current. The sound given out is a 
rising frequency note which is most easily distin- 
guished amongst other sounds. 

The watch facility also provided on this instrument 
gives an alarm note of gradually increasing ampli- 
tude every three minutes. If an alarm button is 
pressed during the alarm, or before it, the instrument 
remains silent until another three minutes has 
passed. If the helmsman is asleep and does not press 
the alarm button, the alarm warning increases to 
maximum intensity. 

GAS ALARM 
The Electra gas alarm, from E.M.I. Marine, is of 

considerable interest. Unlike previous gas alarms, 
which used heat conduction from a hot wire to 
detect changes in the air composition, the Electra 
gas alarm uses semiconductor sensors. No details 
were given, but it is possible that the sensors con- 
sisted of infra -red electroluminescent diodes and 
detectors. Any change in the air composition caused 
by petrol vapour, butane or propane gas, carbon 
monoxide, smoke, paraffin fumes, diesel fumes is 
indicated by two visual warnings in the form of a 
meter reading and a red warning lamp. 

In addition, a loudspeaker gives out a 2.5kHz 
note when the gas concentration exceeds the safe 
limit. In this way, no panic is caused by small con- 
centrations of gases, since only the discreet visual 
warning is given, but dangerous amounts operate 
the audible alarm so that evacuation or other 
measures can be taken. Remote warnings can also 
be fitted. 

All in all, the Boat Show is developing considerable 
interest from the point of view of electronic aids. It 
is unfortunate that so few exhibitors were able to 
cope with technical queries, but all of them were 
most helpful. 
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uracticaliy 

commentary b,HENRV 
IHAD a chap in the shop to- 

day, searching for an SP4. It 
is true: even in the glitter of 

a hi-fi establishment, where 
every prospect teases and only 
valves are vile, we still get en- 
thusiasts with thirty -year -old 
equipment, hopeful of our being 
able to provide the missing link. 

Which leads us, philosophically, 
to a contemplation of some of the 
`firsts' we nowadays take for 
granted. 

Example: the quasi -comple- 
mentary transistor amplifier cir- 
cuit, which has given us so much 
trouble since its inception. I have 
come across the September 1956 
copy of Electronics, a McGraw- 
Hill publication, in which R. C. 
Lin, then of RCA, Princeton, first 
propounded his output circuit in 
which, to quote: `. . . the two 
upper transistors conduct during 
the negative half -cycle and the 
two lower transistors conduct 
during the positive half -cycle.' 

In his summary, he gave ampli- 
fier distortion at 100cps (sic) and 
400cps as below 1 per cent at six 
watts, and though he admitted 
that the distortion might be ex- 
pected to rise at 5,000cps, he 
made no mention whatsoever of 
its fierce spikiness at a fraction 
of a watt, which is the mariner 
we've had wrapped around our 
necks ever since. 

The mariner wrapped around our necks. 
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Inventions, especially world- 
shaking innovations such as the 
transistor proved to be, have a 
habit of spawning themselves 
much more prosaically than we 
would like to imagine. No techno- 
logist runs screaming through the 
corridors of the M.I.T. with 
`Eureka' echoing behind him. 
More likely, something as laconic 
as the 12/29/39: 4.15 p.m. entry 
in William Shockley's notebook 
may be handed down to posterity: 
`It has today occurred to me that 
an amplifier using semiconductors 
rather than vacuum tubes is in 
principle possible.' 

In principle : hardly in prac- 
tice. He was thinking of a 
Schottky -barrier FET kind of 
device, with copper -oxide as the 
semiconductor. And, as Henry 
could have told him*, it didn't 
work. Instead, the experiments 
of the team included covering 
metal points with wax and push- 
ing them down on to p -type silicon 
treated to give an n -type surface. 
They surrounded the point with 
water and found they could 
obtain power amplification. 

To quote Brattain: `. . . the 
group was jubilant that day.' 

Trouble was that the water 
would evaporate. Maybe it was 
all that heavy breathing. So they 
switched to glycol borate to 
reduce evaporation. One trouble: 
amplification was obtainable only 
below 8Hz--hardly hi-fi yet. 

There were lots more experi- 
ments, culminating in evaporated 
gold spots and germanium, and 
then, on Dec. 23rd 1947, two gold 
contacts less than two -thousandths 
of an inch apart were made to 
the same piece of germanium and 
the first transistor happened. 

No sudden breakthrough-no 
inspirational brainchild-and no 
immediate christening, I may add. 
It was a month later that a chap 
called John R. Pierce of the Bell 
technical staff mooched into 
Brattain's office and pointed out 
that the 20dB point -contact 
amplifier they had made was the 

No. 98 

First in 
the Field 

Runs screaming through the corridors. 

. . dual of a vacuum -tube, 
circuit -wise.' He mentioned the 
important valve parameter, trans - 
conductance. Then he went on to 
talk about its electrical dual, 
transresistance. To quote. Brattain 
once more: `. . . then he said 
`transistor', and I said, `Pierce, 
that is it! !' 

What about a few more firsts 
in our field? Who developed the 
first p -n junction? Bet you can't 
even say his name, let alone 
remember it. Well Henry can, 
with the benefit of some help 
from Edward A. Torrero, who is 
Associate. Editor of Electronic 
Design. He was William Pfann 
(with the aid of a chap called 
Jack Schaff; let's give credit 
where it is due). They also worked 
for Bell Laboratories. 

But Bell eschewed silicon for 
germanium, because the impuri- 
ties, back in the early 1940's, 
were easier to control. It was left 
to Texas Instruments to develop 
silicon types of transistor, and to 
Motorola to introduce the diffused 
base transistor. 

So I could continue. Henry 
hasn't the space to name those 
to blame. 

But the "first" we are all con- 
cerned with is that original all - 
transistor radio. And who made 
that? A firm called Regency, in 
1954. How's that for a significant 
`first'? 
* With the benefit of hindsight. Ed. 



EXTRA ::: 
IN NEXT MONTH'S 

PRACTICAL 
WIRELESS 

nmrnnr FOR TH 
HOME 

PAGE SUPPLEMENT 
P.W's reputation for plenty of 
simple and straightforward con- 
structional projects is excelled 
next month by an extra large 
issue. In addition to the usual con- 
structional articles and features, 
the May issue will include a special 
extra 8 -page coloured supplement 
describing eight easy projects for 
the home, designed and described 
by one of our top designers; you 
are bound to find at least one of 
these of interest. This supplement 
is fully illustrated with all the 
details on how to build these 
projects. 

MANY OTHER CONSTRUCTIONAL 
ARTICLES PLUS ALL THE REGULAR 

FEATURES. PRICE top. 

P DIiV#ER 

ALL IN THE MAY ISSUE 
ON SALE 6th APRIL 
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Following the success of the Texan amplifier 
published in this magazine during May to 
August 1972, the applications laboratory of 
Texas Instruments' Ltd. have developed ex:: 
clusively for P.W., a compatible unit.for..:the 
control of Psychedelic lights from a. sound 
source. The initial design features zero voltage 
control. A more sophisticated design incor- 
porating lamp dimming facilities will "also be 
covered in this series": cif articles. For" stereo 
operation two P.W. Tricolour units are re- 
quired. 

IF I had been asked, a couple of years ago, what 
`psychedelic lights', were, I could only have made. : 

a wild guess: was it perhaps a medical term",. 
referring to seine sort of ultra-violet treatment for 
disorders of the mind? Or, possibly, the latest in pet 
food, some extra tantalising form of offal? The truth, 
however, dawned slowly. What my "trendy" young 
friends were talking about was the latest innovation, 
the offspring of a marriage between light and music. 
It was not simply a question of a; `pop' version of 
`son et Iumière' but ° a more intimate relationship 
between the two media. Light could be made to 
respond directly to sound; flashing furiously for a 
fanfare, discreetly :dimmed- :for. Debussy. It is, how- 
ever, unlikely that psychedelic lights will be installed 
in the Royal Festival Jail, but, those of our readers 
who occasionally frequent the discotheque or dance 
hall will be familiar with this innovation, It is prob- 
able, too, that many have given thought to, the incor- 
poration of this feature into their own domestic 
lighting .systems. What, it might be asked, does this 
involve? 

In essence a 'psychedelic' light system works like 
this: sound :' controlled modulators convert bass, 
middle and treble frequencies into corresponding 
bursts of light thus adding a new "visual" dimen- 
sion to the beat of the music. This is achieved by 
taking a signal from across the loudspeaker terminals 
and feeding it into a filter circuit whose output 
provides pulses which correspond to the sound spec- 
rum-bass, middle and treble end any combinations 

of these three channels. = These pulses then pass 
through an interface circuit and energise appropriate 
riacs. The latter, as will be seen, act as electronic 

switches and turn on the lamps. 
This article will attempt to explain fully the con- 

struction of psychedelic light control units far both 
mono and stereo equipment. It is aimed at the home 
constructor who possesses : nothin more than art 
average amount of skill 

.. 
" 

Zero Voltage Switchin 
As stated, the lights are turne on áïúß ©}ß"Íiÿ 

utilising a device called; a,triac,, i.e.; a semiconductor; 
bidirectional ' switch.: (Fig: ' 1). This replaces " two 
thyristors connected. back to back,; thus coºtrolling 
the positive and negative cycle of the supply voltage. 
Whereas the thyristor requires a positive gate to: 
cathode vºltage and will t ̀urn on only when the anode' 
voltage is positive with respect to the cathode, triacs 
will turn on when the gate voltage polarity is the 
same as voltage between mt2 and mtl (main terminal 
2 and 1), i.e. positive for the positive half cycle and 

egative for the negative half "cycle. In addition a 
riac will turn on with the gate negative with respect 
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Fig. 1 : The TIC226D bidirectional switch 

Frg 2; GYaveforms associated with triac it in RefeE.t¢,ttt text" 
for: cfariflcatlori:, 

; `, . : ,,, 

the rntl teränxnai for either ,ttolaritÿ of mt Ifii 
the -iatier factor which , accounts for the techniques 
úsed hythe irtiiit to be discusse&zº`this arttce 

A further ¡Joint aboüt.the triac la that-there 'W 
-3 volts between the gate and terminal "l,; whereas 
there may be mang hundreds or even á tliousand'- 
voltsbétweeh terminal mt2 and mtl, 

Triars used in a phase control mode, as shown xn: 

;.produce considerable radict fregtenc izfix <: 

... . 



ference (r.f.i.) due to the step change in current. The 
noise thus generated is spread by means of conduc- 
tion through the wiring system or by radiation. Sup- 
pressing r.f.i. becomes more difficult and extensive 
as the load increases. Uncontrolled switching of 
"psychedelic" lamps on and off will have a similar 
effect and will also introduce additional noise in the 
loudspeakers. A simple solution to this problem is 
to arrange the switching so that it always takes place 
at the point where the mains supply voltage crosses 
zero, as shown in Fig. 3. 

Fig. 3: Waveform depicting zero voltage switching. 

This technique is called 'zero voltage switching' or 
`burst firing.' In this way isolated numbers of half or 
full cycles will pass through the lamps and thus avoid 
step change in currents, which also has the additional 
advantage of increasing the life of the lamp. 
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Fig. 4: Basic circuit which generates the pulses at the point of zero 
voltage crossing. 

Fig. 4 shows the circuit used to generate the pulses 
at the point of zero voltage crossing. Transistor Trl, 
whose base is connected to the unsmoothed supply 
from the bridge rectifier Di is on most of the time. 

However, each time the mains voltage crosses 
zero, its base voltage is taken below the holding on 
voltage and it thus turns off, giving positive pulses 
on its collector. In order to reduce the loading on 
transistor Trl, transistor Tr2 has been added. 
Positive pulses appear as an output across resistor 
R each time the mains voltage crosses the zero point. 

Fig. 5: Typical music voltage waveform at the terminals of a 
loudspeaker. 

In order to control the lamp switching with respect 
to the frequency bands, we need a circuit which will 
separate out the low, middle and high frequencies 
from the voltage waveform appearing at the 
terminals of a loudspeaker. A typical voltage wave- 
form appearing at this point is shown in Fig. 5. 

Filter 
A circuit which separates frequencies into bands 

i's called a filter. There are various types of filters 
which could be employed; e.g. one commonly used 
is a resistor/capacitor (r.c.) network for high and 
low pass filters and an inductor/capacitor (1.c.) net- 
work for middle frequencies. The elegant way, 
however, specially developed for the P.W. Tricolour 
is to employ integrated circuit (i.c.) operational 
amplifiers, in a positive fixed -gain configuration, as 
the active filter element and resistors and capacitors 
as passive elements. By choosing suitable component 
values a sharp separation between bass, middle and 
treble frequencies can be obtained. 

The shape of the filter response is determined by 
a factor known as the damping ratio (a). The lower 
this ratio, the sharper the cut-off and there is a 
peaking effect. This peaking effect is of no impor- 
tance in our application. As approximately 1.5 volts 
is required to turn on the interface circuit, and thus 
to switch on the appropriate lamps, the filter 
characteristics are expressed in volts against 
frequency and not in the more usual decibels against 
frequency. 

Fig. 6: Basic low pass filter as used in the P.W. Tricolour. 
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The theory of filter design is quite extensive and 
complex. We will however only outline the necessary 
basic concepts and give some simplified formulae. 

Let us first look at a basic low pass. filter (i.e. one 
which will stop all frequencies except those below 
a chosen frequency). The circuit of such a filter is 

shown in Fig. 6. 

Here the angular cut off frequency, 

and the damping factor 

Critical damping occurs when 

w0 = 

RN/Ci C2 

C2 

Cl 

= I 

\/2 

and, for the reason explained before, i.e. to improve 
the sharpness, this value is reduced to 0.5. From 
these equations, the filter component values can be 
established. 

The high pass filter (passing all frequencies above 
a chosen one) is shown in Fig. 7 and again requires 
only one operational amplifier; two resistors and two 
capacitors. 

Here the angular cut-off frequency, 

and the damping factor 

Fig. 7: Basic high pass filter. A 

Rear view of the P.W. Tricolour. 

w0 = i 

CVRI R2 

R1 

R2 

Fig. 8: Basic band pass filter. 

Once more from these equations, the filter com- 
ponents values can be established. Finally, the band 
pass filter; which, of course, as its ríamee suggests, 
passes a band of frequencies. This, as can be seen 
from Fig. 8, is a little more complicated than the 
other two. 

The centre angular frequency wo 

and the quality factor 

1/2 
RC 

Q = R2 

4- R1 

_ 2f, 
where MI' is the difference between 

fo 

two frequencies at which the voltage output of the 

1 

filter is -2 of its maximum value. From the above 

formulae, relevant component values can be obtained. 
Musically oriented readers will recall the 

'unisono' note played on the oboe during the 
orchestra's tuning -up time, just before the concert 
begins. This note is middle 'A' with a frequency of 
440Hz; a frequency which has been chosen as the 
centre frequency for the middle band-pass filter in 
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V Rt 
10kÁ 
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SN72558P 

C 3 0.047µF 

R2 

56kO 56kO 

C4 
001µF 

D1 

.-IS2051A 

-D2 ^A6 22k0h 

Cl C2 

4700pF 

R1 47kt) 

C5 0.01µF 

180kA 
R5 C6 
10kR 

47kII I 
R12 2 1C2 

4.7k0 
SN72741P 
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()Middle 

R14 
2.2 1 

kfl 

! 0.01µF R15 

reel 

OTreble 

Fig. 9: Complete P.w. Tricolour filter circuit. This unit is used without modification, with either the zero voltage switching unit (Fig. 12) or with 
the lamp dimming unit, to be described later in this series, 

this design. Cut-off frequency for the low pass filter 
has been chosen to be around 200Hz and that of the 
high pass filter (treble) about 1kHz. 

Based on the above assumptions, a complete filter 
has been developed with the component values as 
shown in Fig. 9. The alert reader will notice that 
some of the component values differ from the figures 
obtained using the formulae. This has been done 
intentionally in order to improve the separation 
between the various frequency ranges. 

The input to the filter circuit has been limited to 
5 volts peak to peak by using two 5 volt zener diodes 
connected back to back. Three i.c. operational 
amplifiers are used. Two of which are contained in 
one 8 pin package, SN72558P and the other i.c. is 
contained in a second 8 pin package, SN72741P. 

0 
10Hz. 100Hz 

Fig. 10 shows output voltage response of the three 
filters plotted against frequency for a peak input. 
signal of 0.5 volts. The effectiveness of the filters 
are obvious. The solid state switches-triaes-turn 
on their corresponding lamps at filter output voltages 
equal to and higher than 1.5 volts. 

Figs. lla to lid show four oscilloscope photo- 
graphs. These show traces with the vertical axes 
representing voltages and the horizontal one time. 
In each instance the four traces were taken simul- 
taneously (i.e. they have a common time axes). In 
the oscillograms the top tracé corresponds to the 
voltage at the loudspeaker terminal. The other three 
traces were taken at the outputs of the respective 
filters. 

Fig. lla was taken at a time when the treble 

Middle 

Treble 

Bass 

Frequency 
1kHz 

TB 82 

Triac 
turns 'on' 

10kHz 

Fig. 10; Output voltagelfrequency response of the filter circuit shown in Fig. 9. . 
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Loud- 
speaker 

Treble 

Middlé 

Bass 

Loud- 
speaker 

Treble 

Middle 

Bass 

Fig. 11: (a -d) A full explanation of these waveforms is given in the accompanying text. 

frequency was predominant. In Fig. llb the middle 
frequency is the strongest signal, while in Fig. llc it 
is the bass. Fig. lld shows some interesting combina- 
tions of all three frequencies. The middle frequencies 
predominate at the beginning of the trace, then the 
treble takes over at the centre of oscillogram and 
towards the end of the trace it is the turn of the 
bass to predominate. 

A 10kft potentiometer has been added at the input 
to the filter circuit to allow the voltage level at 
which the lamps are switched to be controlled. In 
this way it is possible to establish the best effect for 
'soft' or `party' type music. 

The P.W. Tricolour is suitable for use with 4 to 
1512 loudspeakers. The load represented by the filters 
is negligible compared to the loudspeaker impedance. 

It should be noted that the simple filter circuits 
illustrated at the beginning of this article used 
operational amplifiers. An operational amplifier has 
high . input impedance, very high gain, and low 
output impedance, enabling the filter component 
values to be determined independent of the amplifier 
parameters. The amplifiers used were shown having 
a voltage gain of unity. This means that the output 
voltage of the high and low pass filters can never Underside view of the P.W. Tricolour with zero voltage switching. 

1109 



R18 
10k0 

2N3704 

Tr1 
BC184L 

CSR1 

R21 1k0 / 

I52033 

bass 

R20 10k0 R2410k0 

21,13704 

CSR2 

R22 1ko I 

1S2033 

Middle 

From 'filter 

CSR3 

R23 1k0 ' 

Treble 

2N3704 

152033 

LP1 LP2 LP3 

Fs1 Fs2 

mt1B mt1M 
gM gT 

Fs3 

mt1T 

CSR4 CSR6 

m i2 mt2 mt2 

OVO 

o 
-10V 

I5921 

R27 R30 
2200 120 

,C8 
250µF 

TI005 

D6 
15921 

I52100A 

R28 5600 

R29 2200 

771//77 

,C10 
250µF 

Fig. 12: Zero voltage switching control unit. The positive and negative 10V supply lines are the d.c. supplies to the filter unit (Fig. 9). 

be more than the input voltage. In order to achieve 
voltage gain so that sufficient output can be obtained 
to drive the interface circuit at low volume levels, the 
basic circuit must be modified. This involves 
reducing the proportion of output voltage from the 
amplifier that is used as feedback to the filter 
capacitors and resistors. This is achieved by the use 
of a resistive potential divider at the output of the 

* components list 

Ikllssstots ° :; 
R1 1kfZ 
R2 56kt2 
R3 56k12 
R4 22k12' 
R5 IOk:42< 
R6 ';22kS2 

°fì7; 82kSa 
R8 '22kS2' 
R9 t0kS2= 
R10. 180k52 
R11 47kSd 
R12 47kSì 
R13 4.7k1ì 
1í14 2.2k0 
R15 1k12- 

R16 10kS2 

R17 1 kS2 

R18 10k52 
R19 4712 
R20 10k42 
R2t. 1kS2 

R22 1162 
ïR23 1 k12 
R24 10i(f) 
R25 4752 
R26 4752 
R27 22052 
R28 56052 . , 

R29 22052 
R30 1212#W,` 

All 10% }W unless otherwise specified 

Capacitors: 
Cl- 4700pF 
C2 4700pF 
C3 9.047mF 

,. 

C4 0'01µ$ 
C5 ' 0'O11£F 
C6, . . 0 011aF 
C7 022µF 
C8 250µF 25V 
C9 50tcF 25V 
C14 250p,F 25V 

integrated Circuits 

IC1 SN72558P 
IC2 SN72741P 

Transformers: 
T1, IPulse trans- 
T2,, former, type 
T3 PT -ATA ITT Ltd. 
T4 Miniature mains 

transformer 240V 
primary 0-12V, 0- 
12V r.m.s. 6VA, 
type 12V R.S. 
Components 

j"rexUs Instruments Ltd. 

240V 

AC 

0 
DV 

amplifier. This is shown in Fig. 9. The resistor ratio 
determines the gain of the filter in the pass -band. 

The P.W. Tricolour is suitable for either mono or 
stereo record playing. In the case of the stereo sys- 
tem, the lights will flash in accordance with the sig- 
nals appearing at the terminals of one of the 
speakers. However, for stereo enthusiasts who wish to 
use two units, the interconnecting arrangement will 

Semiconductors: 
Tri BC184L 
Tr2 2N3704 
Tr3 2N3704 
Tr4 2N3704 
D1 152051 A 
02 1S2051 A 
D3 -152033 
D4 IS2033 
D5 1S2033 
D6 15921 
D7 ` T52100A 
D8 1S2100A 
D9; l5921 
010 T300ä Bridge recfifli 
CSRI T1C44 
CSR2 T1C44 
CSR3 TIC44 
CSR4 TIC226D 
CSR TIC226D 
CSR6 TIC226D 

Miscellaneous: 
VR1 10k12 linear 
FS1, FS2, FS3 

LP1, LP2, LP3 
LP4 

S1, S2, S3 
S4 

Texas Instruments 
Ltd. 

potentiometer 
5A fuses and panel mounting 
holders 
Colour flood lamps, 240V 100W 
TlL 209 Indicator lamp Texas 

Push on -push off' 
Single pole mains on -off rocker 
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LARGE STOCKS 

ATTRACTIVE DISCOUNTS 

DEPENDABLE SERVICE 

ELECTRO A 
Electronic Component 

Specialists 
TRANSISTORS BY 
SIEMENS AND 
NEWMARKET 
2N3055 npn silicon power 600 
AC]53K pnp germanium low power 25p 
AC176K npn germanium low power 23p 
AD161 npn germanium medium power 42p 
AD162 pnp germanium medium power 40p 
AF139 pnp germanium UHF 38p 
BCN 107 13p; BC108 12p; BCI0913p: l upo 
BC167 10p; BC168 90; BC169 109 f 
BC177 15p; BC178 140; BC179 15p; 1 
BC257 9p; BC258 8D; BC259 Sp J 
Standard groupings available. 
BD135 npn med power 26p 
BD136 pnp med power 27p 
DIODES 
0190, 0A91, OA95 each Op 
0A200 Sp; 0A202 lop 
Other semiconductors 
AC128 21p; AF117 24p 
BFY51 20p 

Full lists and technical data will be found in 
Catalogue No. 6. 

ELECTROLYTIC CAPACITORS 
AXIAL LEAD 
Rated voltage: SV 6,3V 10V 162 25V 35V 50V 83V 100V 
Capacity/2E47 

7p 5p 
1.0 7p 5p 
2-2 7p SP 5P 
4.7 7p 5p 5p Bp 
10 7p Sp 5p 60 6p 
22 5D Sp Bp 6p Op 7p. 

47 5p Sp 
- 

5p 5p 8p Op Op 7p 
100 5p 5D 5p Op Bp 7p 9p 100 150 
220 5p Op 6p Bp 8p 9p 14p 14p 21.p 
470 Op 7p 71i 8p 10p 14p 19p 19p 34p 
1000 Bp 10p 100 14p 16p 19p 33p 
2200 12p 14p 18p 20p 30p 33p 
4700 19p 22p 300 33p 
10,000 310 33p 

Polycarbonate 
5% Tolerance 

250V up to 0,14F: 100V/010F and 
above. 
001; 0012; 0015; 0018; 0.022; 
0027; 0.033; 0047; 0056; each 4p. 
0060; 0002; 0.1; 012; 011 each 4p. 
0.18; ;.22; each 5p. 
0-27; 0.33; Op. 0.39 7p. 0 47 8p. 0 56 10p. 
068 11p. 1µ1, 13p. 

SIEMENS' 
THYRISTORS 
USA 400V 580. 606V 70p 
3A 400V Bop, 600V Sep 

ZENER DIODES full range E24 values: 400mM': 2.7V to 
36V, 14p each; 1W: 6.8V to 82V, 27p each; 1.5W: 4.7V 
to 75V, 48p each. Clip to increase 1.71V rating to 3 watts 
itype 266F) Op. 

RESISTORS 10%, 5%, 2% 
Code Power Tolerance Range 

C 
C 
C 
C 
C 
DIO 
WW 
WW 
WW 

1/20W 
118W 
1/4W 
1/2w' 
1W 
1/2W 
1w 
3W - 

7W 

109, 

10% 
' 104-1M4 E24 ` 

1096i1/204 0224-390 E12 " 

596 14-10KO E12 
546 1 4-10K 4 E12 

1 to 9 10 to 99 100 up 
(see note below) 

9 a 7 
1 0,8 0.7 
1 0,8 0-7 
1'2 1 0.9 
2,5 2 1,9 
4 a 2 nett 

77 7 
6 

9 9 8 

Codes: C-carbon film. high stability, low noise. Prices are in pence each for quantities of the same 
MO ---metal oxide, Electrosil TRI. ultra low- noise. ohmic value and power rating. NOT mitred values. 
WW-vitre wound, Plessey. (Ignore fractions on total value of resistor order). 

Values: 
E12 denotes series: 10, 12, 15, 18, 22. 27. 33, 39. 47, 56, 68, 82 
and their decades. 
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 61, 
62, 75, 91 and their decades. 

DIN PLUGS & SOCKETS 
by Hirshmann, 4A rating 

2 way LS-socket 10p; plug 120.3 u -ay Per. socket 10p; 
plug 12p. 5 way scr. socket l2p; plug 15p. 

EVERYTHING BRAND NEW, GUARANTEED TO MAKERS SPEC. 
NO SECONDS OR REJECTS 

TRANSISTOR 
ACCESSORIES 
To3 cocer 7p 
Heat sinks 1°c/w, type 6W1. undrilled 60p 

1011C SPST 
toggle 19p: 
409 DPDT toggle 
28p. (These are chrome plated 
2-5A rating) 
7201 Sub -miniature DPDT 
250V a.c/2A 48p 

SWITCHES 
43rt 

ROTARY SWITCHES 
Radiospares Miniature Maka-switch (in assembly kit form) 
Shaft 48p. 
Wafers, MBB-2P5W. IPI1W: BBM-1P12W, 2P6W. 
3P4W, 4P3W, 6P7W. each, Op. 

WAVECHANGE 
SWITCHES 
1P12W, 2P6W, 3P3W. 
4PIW, each 24p 

KNOBS 

Ftb. 

xe4 

82 52-220K 
4.7 0-470K O 
4'7 0-1031 
4.7 52-10M O 
4.711-1071 

All grub screw fitting for ;" shafts. 
Black. For other types-see 
Catalogue No. 6, P.54 

F13 

I,.14 (20mm) pack of 2 32p 
l-13 (26nun) pack of 2 38p 
P.12 (33mm) pack eI 2 40p 
1,.19 (20mm) park of 2 32p 
0.18 (26mm) pack of 2 88p 

Kaon 0.17 (38n m) pack of 2 400 
K B.4 (20mm) pack of 4 40P 

6.20/1 117mm) aluminium, each 24p 

IT'S ALL IN THE LATEST 
ELECTROVALUE CATALOGUE 

No. 6 (4th printing) contains details 
of 100's of semi -conductors; ICs with 
circuit diagrams, H'a and C's of 
practically every kind, accessories, 
components, tools, materials, etc. 
information and equivalent tables, 
etc. Well illustrated (96 pages 51"x 
82") 25p. post free with refund 
voucher for 25p. allowable on orders 
over £5 or more. 

With 
25p 

refund 
voucher 

r 

Values 
available 

E 1 
E24 
E12 
E24 
E12 

POTENTIOMETERS 

TYPE DP20 

Rotary, carbon track, double wipe 
SINGLE P20 lin 1000 to 1-2M4, 
120, JP20 Log, 4.7K 4, to 2.2M 4 
120; Dual gang stn 4-7K S2 to 
2.2m O, 92p; Dual log, 4.7K O to 
2-2mO, 42p; Log/antilog, 10K, 
22K, 47K, IMO only 42p; Dual 
antilog, 10K only, 42p. Any type 
with 2A D.P. mains switch, 
120 extra. 
Only decades of 10, 22 if 47 avail- 
able fn ranges quoted. 
DUAL CONCENTRIC DP20 in any 
combination of P20 values, 800; 
with switch, 72p. 
SLIDER 
Lin or log. 10K to lmeg. in all 
popular values, each 26p. 
Control knobs: blk/white/red/yet/ 
gr./blue/dk. grey/lt. grey, each Sp. 

CARBON SKELETON PRE-SETS 
Small high quality, PR lin: 100 4 
2204, 4704, 1K, 2K2, 4K7, 10K, 
22K, 47K, 100K, 220K, 470K, 1M, 
2M2, 5M, 10M4. Vertical or 
horizontal mounting, 5p each. 

All items offered for sale in accordance with our stated 
terms of business, copy bf which available on request. 
Prices quoted DO NOT include V.4:T. 

DISCOUNTS Nof allowed on nett price items. 
10% on orders for £5 er more, 159e on orders for £15 or 
more. Peters subject Is alteration without prior notice. 

POSTAGE AND PACKING FREE 
SURCHARGE 10p on small mail orders under £2. Overseas 
orders carriage and insurance charged at cost. 

U.S.A. CUSTOMERS please contact ELECTROVALUE 
AMERICA, P.O. Boa 27, Swarthmore PA 19081. 

ELECTROVALt1E 
(Dept. P.W. 4) 28 ST. DUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 

Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475 

BUS. REG. NO. 1047768. R.O. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW20 ORB 
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AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch -fully 
extendable to 40in or fully retrae - 
table. Suitable for 12V positive or 
negative earth. Supplied complete 
with fitting instructions and ready 
wired dashboard switch. £5.75 blue 
25p post and insurance. 

TAPE HEADS 
We are gradually obtaining more information 
about the Truvox tape heads we have, we are 
told that these have been wound in a very 
Ingenious way so that windipg may be coupled 
either in parallel or in series depending whether 
high or low impedance is required. We aleo 
have matching erase heads and now offer these in 
pairs. 1 record and 1 erase head. Price of the 
2 track 45p per pair. 4 track 75p per pair. Pair 
mounted on plate 45p extra. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 25 x 2 x 2in. 
£1.50 each. --r' TELESCOPIC 

AERIAL 
for portable, car radio or 

transmitter. Chrome plated - 
six sections, extends from 75 to 

47in. Hole in bottom for 6BA screw. 
S8p. KNUCKLED MODEL FOR F.M. 50p. 

MAINS CLOCK AND 
TIME SWITCH 
Smith's main's driven clock 
with 15 amp. programmable 
switch also tes showing 
how you can use this to 
wake up with music playing, 
kettle boiling or come home 
to a warm house, warn off 

burglars, keeps pets warm, halves your heating 
bills, etc., etc. £1.75 + 20p P. & P. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self-regulating 
temperature control. 50p post free. 

IMMERSION HEATERS BY 
REMPLOY 
Standard fitting for 
domestic water 
tanks, made by the 
famous Remploy 
Company. Complete 
with sealing washers suitable for 200-240 volts 
A.C. Depth into tank 11". 2kw or 3kw. 
£1.50 pive 40p each poet and insurance. 

NEED A SPECIAL SWITCH? 
Double Leaf Contact. Very slight pressure closes 

both contacts. 6p each, 80p 
doz. Plastic pushrod suit- 
able for operating. 5p each. 
45p doz. 

THERMOSTAT 
Continuously variable 30°-90°C. Has sensor 
bulb connected by 33in. of flexible tubing. 
On operation a 15 amp 250 volt switch is 

opened and in addition a 
plunger moves through approx 
Sin. This could be used to open 
valve on ventilator etc. £1.50 
plus 23p p. & ins. 

HIGH ACCURACY THERMOSTAT 
Uses differential comparator 1.0 with thermister 
as probe. Designer claims temperature control to 
within 1/7th of a degree. Complete kit with 
power pack £5.50. 

NUMICATOR TUBES 
For digital instruments, counters, timers, 
clocks, etc. Hi -vac. EN.3. Price £1.45 
each. 10 for £13. 

I2 -WAY SUB -MINIATURE 
MULTI -CORE CABLE 
7.0076 copper corea, each core 
P.V.C. insulated and of different 

colour. P.V.C. covered overall and approx. 3/16in. 
thick. Price 20p per yard. 

VATa 

AprilFrom 

otaltorder 
T. MUST be 

added to 

STANDARD WAFER SWITCHES 
Standard size 11" wafer -silver-plated 5 -amp contact, 
standard 1" spindle 2" long -with locking washer and nut. 

No. of Poles 2 way 3 way 4way 5 way 6 way 8 way 9 way lOway 12way 
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p 
2 poles 40p 40p 40p 40p 40e 40p 40p 70p 70p 
3 poles Opp 40p 40p 40p 70p 70p 70p 95p 95p 
4 poles 40p 40p 40e 70p 70p 70p 70p £1.20 £1.20 
5 poles 40p 40p 70p 700 95p 95p 95p £1.45 £1.45 
6 poles 40g 70p 70p 70p 95p 959 95p £1.70 £1.70 
7 poles 700 70p 70p 95p £1.20 £1-20 £1.20 £1.95 £1.95 
8 poles 70p 70p 70p 95p £1.20 £1.20 £1.20 £2.20 £2-20 
9 poles 709 70p 95p 95p £1.45 £1.45 51-45 52-45 £2.45 

10 poles 70p 70e 95p 51.20 £1.45 51.45 21.45 £9.70 8210 
11 poles 70p 95p 95p 51.20 £1.70 01-70 £1.70 52.95 52.95 
12 poles 70p 95p 95p 81-20 51.70 5110 £1.70 58-20 53-20 

THYRISTOR LIGHT DIMMER 
For any lamp up to 250 watt. Mounted on switch plate 
to fit in place of standard switch. Virtually no radio Inter- 
ferences. Price £2.95 plus 20p post and insurance. 
Industrial model 5A with control knob but not mounted 
on switch plate, £3. 

HORSTMANN "TIME AND SET" SWITCH 
(A 30 amp Switch). Just the thing if you want to come home 

.-- to a warm house without it coating you a fortune. Yon can 
delay the switch on time of your electric fires, eta., up to 
14 hours from setting time or you can nee the switch to give 
a booet on period of op to 3 hours. Equally suitable to control 
processing. Regular price probably around £5. Special snip 
price £1.50, p. & ins. 23p. 

13 AMP TWIN GANG SOCKETS 
Offered at leen than wholesale price -your 
opportunity to replace those dangerous 
adaptors -brown bakelite flush mounting - 
standard fitting. Unswitched 20p each, separ- 
ately switched SOp each. Separately switched 
less 10% ten or more + 20p postage if orde r 
under £5. 

4 WATT AUDIO 

£'45 AMPLIFIER 
Works off dry batteries, ear battery or mains 
power pack. Only £1.45. This low price possible 
only because the make is over produced. 
Unrepeatable once stocks are cleared. 

Made by the famous Mullard company and carries their full guarantee. 
Complete in dustproof case. Amplifier may be used for Mono or Stereo, 
music or speech. Hundreds of applications. Frequency response 50H3- 
16KH3. Supplied complete with connection diagram and operating 
notes. Postage and Ins. 20p. 

FREE. All purchasers receive Mullard booklet "Do It Yourself 
Stereo" tells all you need to know to build your own stereo 

system. Write today to avoid missing this terriffie offer. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the 
drum being calibrated in equal divisioun 
for switch setting purposes with trips 
which are infinitely adjustable for position. 
They are aleo arranged to allow 2 opera- 
tione 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 signs. Signalling, etc. Price from 
makers probably over £10 each. Special snip price 55.75 plus 25p post and 
insurance. Don't miss this terrific bargain. 

MIGHTY MIDGET 
Probably the tiniest possible radio, as described in Practical Wireless, 
January '73. All electronic parts £2 post paid. 

DIGITAL COUNTER TIMER 
Very stable and reliable crystal control- 
led circuit. Capable of work in excess of 
15 MHz. Construction simplified by use 
of 15 integrated circuits. Complete kit 
with case £3950 or construction data 
and price list 50p. 

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 cost of manufacture. 
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not 
sub -standard or seconds. 4 of the ICs are single silicon chip GP amplifiers. 
The 5th is a monolithic NPN matched pair. Regular price of parcel well over £5. 
Full circuit details of the ICs are included and in addition you will receive a 
list of many different ICs available at bargain prices 25p upwards, with 
circuits and technical data of each. Complete parcel only £1 post paid. 
DON'T MISS THIS TERRIFIC BARGAIN. 

EXTRACTOR FAN, 
Cleans the air at the rate of 
10,000- cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc., it's so quiet it can 
hardly be heard. Compact, 51" 
casing with 55" fan blades. 
Kit comprises motor, fan 
blades, sheet steel casing, pull 
switch, mains connector, and 
fixing brackets, £2.50 plus 
30p post and ins. 

QUICK CUPPA 
Mini Immersion Heater, 330w 
200/240v. Boils full cup in about. 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. £1-25. 
post and insurance 14p. 12v. ear 
model also available same price. 
Jug heater £1.50 plus p. & p. 14p. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and ampli- 
fiers. Adjustable output 6v., 9v., 12 volts for up 
to 500mA (class B working). Takes the place of 
any of the following batteries: PP1, FPO, PP4, 
PPG, PP7, PP9, and others. Kit comprises: maim 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
£1 plus 20p postage. 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector as the circuit in Practical 
Wireless, August issue. £2.95 plus 
20p post and insurance. 

WINDSCREEN WIPER CONTROL 
Beat dirty roads, drizzle, fog, etc. Kit of parts 
to make this useful accessory with circuit 
details. £2.25. 

12 VOLT 14. AMP. 
POWER PACK 

This comprises double -wound 
230/240V mains transformer 
with full wave rectifier and 
2000 m/f/d" smoothing. Price 
£2 plus 20p poet & packing. 

1 CHIP RADIO 
Ferranti's latest device 2N414 -gives results 
better than superhet. Supplied complete with 
technical notes and circuits. £1.25 each. 10 for £11. 

HI -Q TUNER COMPONENTS 
For experimenting with the ZN414. 
KIT NO. 1. Plessey Miniature Tuning Condenser 
with built-in LW switch and 3" Ferrit slab and 
Litz wound MW coil, 85p. 
KIT NO. I. Air spaced tuning condenser 6" 
territ rod lita wound MW and LW toils, 85p. 
KIT NO. 3. Air spaced TC with slow motion 
drive 8" territ rod, with litz wound LW and MW 
coils, £1. 
KIT NO. 4. Permeability tuner with fast and 
slow motion drive and LW loading coils, 45p. 

6 VOLT CLOCK MOTOR 
Works from 50 cycle mains through condenser, 
resistor or step-down transformer. This is a 
syndronous motor made by Smiths, so it is an 
extremely accurate speed controller. Very small 
in size (2 watt) and with a polythene cover. 
Price 80p each. 10 for £2.70. 

SOLDER GUN 
A must for everyn busy man, given 
almost 

for 
eve heat given illumi- 

nated lob. 100 watt £2.25 plus post 
and ins. 20p. BIG JOB 250 watt 
model £4.75 plus post and ins. 40p. 

MAINS OPERATED SOLENOIDS 
Model 772 -small but powerful 1" 
pull-approx. size 11 x 15 x 15". 
BOp. 
Model 400/1-+" pull. Size 22" x 
I x t5.e 75p. 

Model TT10-11" pull. Size 3 x 25 x 2". £1.30 
plus 20p post and insurance. 

3 STAGE 
PERMEABILITY TUNER 
Made originally for Radiomobile 
car radios. This is a medium wave 
tuner with a frequency coverage 
16ke-525kc. Aerial. RF and 
oscillator sections (long wave coil 
available) small sire, only 24 x 
2 x 1". Can be used with our IF 
module and AF modules and a 

few inter connection components to make a 
complete compact receiver. Circuit supplied. 
Price 85p, less 10% for 10. 

TERMS: 10% discount if ten of an item 

J. BULL (ELECTRICAL) LTD. ordered, send postage where quoted -other 
terms, post tree it order for these over £8.00 
otherwise add 20p. (Dept. P.W.) 7 Park Street, Croydon CRO IYD 

Callers to: 102/3 Tamworth Road, CROYDON 
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TRANSISTOR CIRIIIIRY for ócgioocrs 
pppy H.W.HELLYEA &MICHAEL HOLLIFB 

Tone control circuitry 
Toward the end of the last part of this series of 

articles that was published, we were concerned with 
frequency -dependent feedback. Without being inten- 
tionally devious, we skated over some of the finer 
points and here shall try to keep our promise of 
digging more deeply into the matter of tone controls, 
their design and their limitations. 

The utter purist will not deign to acknowledge the 
need for tone controls! Everything should be flat, he 
says. There should be, he further asserts, no need 
to alter the frequency response of an amplifier if all 
the other parts of the audio system are in order. 
True, but Utopia has not yet arrived, whatever the 
politicians promise, and there will be nasty pops and 
crackles from our records, hiss from our tape, peaks 
and troughs from many a cartridge and even worse 
deviations by the time the sound escapes from the 
loudspeakers. 

Even then, we are not finished. If the little woman 
insists on foot -deep rugs and wall-to-wall drapes, or 
if your pad is scoured to its functional austerity, 
man, you will need same trimming of the ideally flat 
response to compensate for-in the first case, the 
premature absorption of treble, and in the second, 
the `hardness' of the sound. Tone controls may be 
regarded as necessary evil, but as long as we are 
obliged to have them, let's make sure they do not 
detract from the best possible performance. And in 
so many commercial designs, they do. 

First steps 
Before delving into the tone control circuit as a 

whole, we must take a look at the effect of the 
passive components with a change in frequency. Back 
in the days when Poppa bought his radiogram 
because it sounded `mellow', the tone control was 
simply a network of passive components, usually 
across the output stage, with variation of the resistive 
part of a series capacitor -resistor shunt that drained 
away progressively more and more of the upper 
frequencies. It was, in other words, a variable treble - 
cut device. One or two more enterprising makers 

Output 
(dB) 

Output 
(dB) 

N--20Hz 20 kH z---.4 

Frequency (Hz) 

-3edB 
+ 

1kHz 

(a) 

(b) 

(d) 

Fig. 74: (a) For a simple resistive network the output shown by the 

voltmeter is in proportion of the ratio of the resistors to the applied 

input voltage. In (b) theoretically, the output should not change with 

frequency, giving a "straight-line" graph. (c) Substituting a capacitor 

for R2 makes the output frequency dependent while (d) shows an 

example of the curve we might expect from a simple network such as 

(c) having a "slope" of 6dB per octave. 
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fitted alternative resistor -capacitor combinations in 
the grid circuit of output valves, and others even 
went so far as to label these Bass or Treble Boost 
and Cut, but all such passive networks, i.e., those 
which do not have inbuilt amplification, must 
attenuate the overall signal. 

The point about the passive tone controls is that 
the attenuation varies the frequency. Take the case 
of a simple resistive network, as in Fig. 74(a). If we 
have two resistors of equal value, fed by a signal 
generator, the output across the measured one will 
be half the input signal in amplitude, but will not 
change in frequency. A graph of the situation would 
be a straight line, as Fig. 74(b). 

But if we now substitute the upper resistor with 
a capacitor, Cl in Fig. 74(c), we find that the 
measured output will be exactly half the input at 

only one frequency. Reactance X° = 
27rfC 

where X, 

is in ohms, C in farads and f is the frequency at 
which the test is made, in hertz. 

Working out the reactance of a 1µF capacitor at 
6 

1kHz, we get 
l0 - 159 ohms. 

6.28 x 1000 x l 

But if we now measure the voltage across a similar - 
value resistor, we find that instead of half the signal 
input, we have slightly more. Instead of our at- 
tenuator dropping the output by 6dB (to half voltage) 
at 1kHz, it will have dropped the output only 3dB. 
This is because the voltage across the capacitor is 
90° out of phase with the voltage across the resistor. 
The output voltage ratio is 0.707:1, not 0.5:1. In fact, 
if we alter the frequency of the generator, we will 
find that the measured output drops as the frequency 
falls. The rate of `slope', as shown in Fig. 74(d), is 
6dB per octave, an octave being a frequency change 
of 2:1. 

This 3dB drop has a further significance when we 
tackle power output stages, for if the drive voltage 
to the amplifier fell sufficiently for the power output 
to drop 3dB, this would be the well-known `half - 
power -point'. This is the figure normally quoted in 
amplifier specifications-a point to which we shall 
return later. Below this -3dB point in Fig. 74(d), 
the slope of the curve falls away regularly by 6dB 
per octave, i.e., a ratio of 2:1, a reduction of output 
by a half each time the frequency is halved. 

Making it active 
It helps to regard tone control as a method of 

frequency correction. The introductory remarks we 
have made, and references to frequency -dependent 

Feedback E-" 

Input 

(&G3o2) 

r-fM-- t 24V 

o 

Output 

1 

Fig. 75: A collector -follower amplifier arranged so that its output can 
be measured with and without feedback. 

Fig. 76: The basic circuit used for tests. 

feed-back in previous articles, should have prepared 
the regular reader for this approach. Simple tone 
controls are types of filters. We shall deal thoroughly 
with filter circuitry later, but at the moment it is 
necessary to observe that the `filter' of Fig. 74(c), 
for example, is called a 'first order filter', having a 
`slope' of 6dB per octave. Second order filters have 
slopes of 12dB/octave and third -order filters, 18dB/ 
octave. As we shall see, real filters, used in well - 
designed audio amplifiers, should ideally have a 
third -order slope to be effective. 

These filters are passive devices. They contain no 
amplifying stage or stages to put back the signal 
attenuated by their action. If we make a marriage of 
the virtual earth circuitry we talked about in Parts 
12 and 13 of this series and the fundamentals of tone 
control circuitry touched upon in Part 11, we get an 
amplifier with frequency -dependent feedback, which 
becomes, if we correctly design it, a better tone 
control circuit. 

First, we need what is known as an `inverting 
amplifier'. If you take a look at Fig. 75, you will see 
that this can be a collector -follower circuit, so 
arranged that we can measure its gain with or 
without the feedback. In practice, this is a useful 
circuit, and the component calculation will be 
discussed as we go along. It is convenient to use the 
24 -volt supply described in Part 13, December PW. 
Fig. 76 shows the circuit devised by Mike and used 
for tests on the prototype. 

With an input from the audio generator, and an 
output measured with a millivoltmeter, we can 
measure the open -loop gain. This is the gain of the 
amplifier with no feedback connected. Here, a word 
of warning is required: in many erudite theoretical 
articles, 'open -loop gain' is bandied about freely, but 
an inspection of the circuit will often show that it 
would be virtually impossible to measure it in prac- 
tice. Our aim in this case is to show what we mean 
by the term, then, by applying the feedback we need, 
to modify the gain and achieve our controlled re- 
sponse, i.e., effect a tone control. 

In our prototype, the open -loop gain, (Go) was 
260. It is absolutely essential when carrying out 
these measurements to mount the circuit in a 
screened box, use screened input and output leads 
and make sure our construction is `solid'. We use 
Veroboard for convenience: it allows connection of 
additional components while retaining the versa- 
tility of wired circuitry. We use the very convenient 
Norman Rose aluminium boxes, because they are 
inexpensive, easily worked for outlet holes, tag -strip 
mountings, etc., and have a simple lid which not 
only completes the screening but also affords an easy 
access for modifications. 

TO BE CONTINUED 
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IPREPAK 
COMPLETE TELEPHONES 

EX. G.P.O. NORMAL 
fßì 

- HOUSEHOLD TYPE 

ONLY 95p 
POST & PACKING 35p EACH 

6wt TELEPHONE DIALS 
64/k, Standard Post Office type. 
9l Guaranteed in working order. e ONLY 25p 

POST & PACKING 1.5p 

TESTED AND GUARANTEED PAKS 
B2 4 Photo Cells. Son Batteries. 50 

0-3 to 0.5V. 0 to 2n,Á. P 
B79 4 IN4007 Sil. Ren. diodes. 5Op 1.000 PIV lamp plastic 
Bal IO a dltsmalÌ 

mixed typm 50p 
B99 200 Mixed Capac;tnnd ars. wpeicht prox. 

quantity, mu by 
50p 

H4 250 Mixed Res;s[.0r wpprox. 5On quantity eouned by eight P 
H7 40 W,ra os,nvaluetiswrs. 

Mixed SOp 
H9 2 

PhOCoto 
P1 

TI 
Liransistoght Sernsitive 

- 

50p 
H28 20 

uOnCeaeJd ToNnaPn 4" '"6 50p 
H30 20 

MiWd 
tV Zegre 

sD 6-43V. 50p 
H75 IOO Mixed Diodes, Germ. Geld 50 bonded, dtc. Marked and P 

Unmarked. 
H3$ 30 Share lead Transistors, NPN 5O Silicon Planar types. P 
H39 10 Integrated Circuits. 6 Gates 5O BMC 962, 4 Flip Flops BMC 945 P 
H40 20 BFYS012, 2N696, 2N 1613 

50P NPN Silicon uncoded TO -5 P 

UNMARKED UNTESTED PACKS 

B66 ISO Germanium Diodes 50p Min. alas type 
B83 200 Trans. manufacturers' rejects 50p 

GIl 
types NPN, PNP, Sil. and 

er 
6a4 100 Silicon Died.. DOJ alas 

equiv. ne OA200, OA202 50p 
B86 100 Sil. Diodes sub. min. 50p IN914 and IN916 types 
B8B 50 Sil. Trans. MPH, PNP 

quin. to OC200Jl 
2N706Á, BSY9SA, etc. 

50p 

BI 50GerP, 
AFmaniumand 

TrRaFnsistors 
PN 50p 

336 
40 250mW. Zener Diodes 50p DO.7 Min. Glus Type 

HI7 20 3 amp, Silicon Scud Rectifiers, SO mixed voles P 
HIS 30 Tom 

Á 
tSxien oRün. 50p 

H16 15 Enxpegeramed C' uPn Data n 
supplied 

50p 

H2O 20 BYI2617TypesiucanRectifiers 50p 
1 amp plastic. Mixed volo. 

H34 15 PewerTrensstors, PNP,Ger6'. 5Op NPN Silicon TO -3 Can. 

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

£1 each 
i á 

OVER 
TRANSISTORS 1,000,000 

IN STOCK 

We hold a very !arge range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send fiat free 
catalogue. 

60O 000 Silicon planar plastic transis- 
tors. Unmarked, untested, 
factory clearance. A random 

sampling showed these to be of remarkably 
high quality. 
Audio PNP, similar to ZTX500, 2N3702/3, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9 
BC107/8/9, BC168/9 etc. 
R.F. NPN and switching NPN Types also. 
Please state type of transistor required when 
ordering. 
ALL AT 500 for f3, 1,000 for E5, 10,000 for £40 
P. & P. 10p/1,000. 

OUR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

POWER RANSISTOR 
PRICE BREAKTHRO UGH I 
Plastic cased Silicon Power Transistors of 
latest design.' 40watts and 90watts. PNP 
& NPN types. All types available at the 
most shatteringly low prices of all 
time. All are fully tested, marked 
and guaranteed! 

1-12 13-25 26.50 
40W NPN 20p 18p 16p 
40W PNP 2Ip 19p 17p 
90W NPN 24p 22p 20p 
90W PNP 25p 23p 21p 
PAK PAKS of Complementary pairs 
MP40 40W+40W SOp 48p 46e 
MP90 90W+90W 60p S8p 569 
PLEASE STATE IF NPN/PNP OR 
NPN/NPN ARE REQUIRED. 

A CROSS HATCH GENERATOR 
FOR £3.50!!! 

YES, a complete kit of parts including. 
Printed Circuit Board. A four position switch 
gives X -hatch, Dots, Vertical or Horizontal 
lines. Integrated Circuit design for easy 
construction and reliability. This is a project 
in thé September edition of Television. 

This complete kit of parts costs £3.50, 
post paid. 

A MUST for Colour T.V. Alignment. 

Our famous PI Pak is still 
leading in value for money. 

Full of Short Lead Semiconductors & Elec- 
tronic Components, approx. 170. We 
guarantee at least 30 really high quality 
factory marked Transistors PNP & NPN, and 
a host of Diodes & Rectifiers mounted on 
Printed Circuit Panels. Identification Chart 
supplied to give some information on the 
Transistors. 

Please ask for Pak P.I. Only 50p. 
10p P & P on this Pak. 

FREE 

.ser 

CATALOGUE 
FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE-PAK 
LISTS 

RELAYS FOR 

8 VA 
P & PS 

TpYPES2 £1 
INTEGRATED CIRCUITS 

1.12 13-25 26-50 
Clocked Flip Flop BMC931 20p lop 16p 
Ex. 2/4 -input Buffer BMC932 12p lip 10p 
2/4 -input Expander BMC933 12p lip 10p 
Hex. Inverter BMC934 12p I 1 p 10p 
Hex. Inverter BMC935 12p lip IOp 
Hex. Inverter 8MC936 12p lip 10p 
Hex. Inverter BMC937 12p Ilp 10p 
Decade Counter BMC938 25p 23p lip 
Div. by 16 Counter BMC939 25p 23p 21p 
Hex. Inverter BMC940 12p ilp lOp 
Hex. Inverter BMC941 lip lip 10p 
Type D Flip Flop BMC942 20p 18p 16p 
Ex. 2/4 -input Power BMC944 12p I 1p IOp 
Clocked Flip Flop BMC945 20p !8p 16p 
4/2 Input NAND Gate BMC946 IIp 10p 9p 
Clocked Flip F op BMC948 20p 18p 16p 
4/2 Input NAND Gate BMC949 12p lip lop 
Pulsed Trig. Binary BMC950 20p 18p 16p 
Monostable Multivìb. BMC95I 25p 23p 2!p 
Dual J/K Flip Flop BMC953 20p 18p 16p 
DuaIJ/K Flip Flop BMC955 20p 18p 16p 
Dual J/K Flip Flop BMC956 20p 18p 16p 
Quad. 2 -input Power 8MC958 12p IIp IOp 
2/4 -input Gate BMC96I lap 1 l IOp 
3/3 -input NAND Gate BMC962 IIp 10p 9p 
3/3 -input NAND Gate BMC963 12p I 1p 10p 
Audio Amp. 3w. SL403D 61.50 EI -40 £1.36 
Linear Op. Amp 709C 25p 20p 15p 
Decade Counter SN7490 6Sp 60p 55p 

LOW COST DUAL IN LINE I.C. 
SOCKETS 
14 pin type at 15p each lNow new low profile 
16 pin type at 16p each. f type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 
These are lust two of our popular lines: 
B.P.I Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 

The Iliffe Radio Valve & Transistor 
Data Book 9th Edition; 7Sp 
Characteristics of 3,000 valves and cubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 

Postage and Packing 21p. 
Send for lists of these English publications. 

g 13111111111111111111111111 
Please send me the FREE Bi -Pre -Pak Catalogue. 

NAME 

111 ADDRESS 

MINIMUM ORDER SOp. CASH WITH ORDER 
PLEASE. Add lep post and packing per order. 
OVERSEAS ADD EXTRA FOR POSTAGE ------M 

QI-PRE-PAK LTD DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF 

TELEPHONE: SOUTHEND (0702)46344 
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50µA 55.75 
50-0-501-A £2,70 
100µA . £2.70 
100-0-100µA £2.70 
200µA £2.70 
500µA .., £2.55 
ImA £2.50 
5mA .. ., £2.50 

[SE -w1 [MR1E11. mmrEme 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. EDUCATIONAL 

AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 
OTHER RANGES TO ORDER 

CLEAR PLASTIC PANEL METERS 
Type SW.100 100 x 80 mm. 

50µA 2380 
50-0-50µA £389 
300µA £3.80 
100-0-100µA £8.70 
50011A . , 53-50 
ImA £3.40 
20V. D.C. 333.40 
50V. D.C. £8.40 
300V. D.C. 2540 
L amp. D.C. £8.40 

5 amp. D.L. £3.40 
300V. A.C. .. 53.40 
VU Meter .. £415 

Typ,e...SD,.Q$Q..$2..5mm x 110mm Fronts 
lOmA .... 52.50 
50mA .... £2'50 
100mA .... £2.50 
500mA .... £2.50 
1 amp £250 
6 amp £2.50 
10 snip. £2.50 
5V. D,C. £250 
10V. D.C. 52-50 
20V. D.C. 22.50 
50V. D.C. £230 
300V. D.C. £2.50 
15V. A.C. 82'75 
300V. AC 25'75 
VU Meter £3.00 

Type SD.640 63.5mm x 85mm Fronts 
50vA 500mA £8.85 
50 -0 -a0µ -A £2.55 1 amp 6235 
100µA .... £2.55 5 amp 82.35 
100-0-100/LA £155 10 amp £2.35 
200µA . .. £255 5V. D.C. £2.35 
50oµ A -... £2.85 20V. D.C. 52.35 
1mA £235 50V. D.C. £2.35 
5mA £235 300V. D.C. £235 
IOmA £2.85 15V. A.C. .. £2.40 
50mA £2.85 300V. A.C... 82.40 
100mA £2.85 Vil Meter £2.70 

Type SD.460 46mm x 59.5mm Fronts 
50µA £2.40 1 amp £215 
50-0-50µ.A £255 5 amp £215 
100µA .. £2.85 10 amp £2.15 
100-0-100µA £2.25 5V. D.C. 5215 
200µA .... £2.35 10V. D.C. : £2.15 
500µA ..,, £2.20 20V. D.C. 52.15 
1mA £2.15 50V. D.C. .. £245 
5mA £215 300V. D.C. £2.15 
10mA 
50mA 

£215 
£21.5 15V. A.C. .. 52.30 

100mA £21.5 800V. A.C... £2.30 
500mA ,,,. £215 VU Meter .. £2.55 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

Type MR.85P. 44ín. x 44in. fronts 
50mA .... 53 I 
100,nÁ ... £3.10 
400mA ' .... £340 
1 amp £340 
5 amp £3.10 

£3.10 
30 amp 
20V. D.O. £840 
50V. D.C. £3.10 

0µA £3.95 150V. D.C. £3.10 
, 0-0-50µA £3.40 300V. D.C. 53-10 

00µA 23.40 15V. A.C. .. £3.10 
00-0-100µA £330 300V. A.C. .. £3.10 

200µA 63.30 S Meter lied. £345 
00µA 23.20 `- 

VU Meter 23.05 
00-0-500µA 53.10 - 1 amp. A.C.* 13Q0 
mA £3.10 5 amp A.C* £3.10 

1-0-1mA £340 10 amp. A.C.* 53.10 
mA £8.10 20 amp. A.C.* 58.10 
OinA 5310 30 amp. A.C.* £3.10 

50µA 2370 
50-0-50µA 28.00 
100µA 43.00 
100-0-100µd 52-90 
200µA 52.90 
50012A 52.85 
500-0-500µA £2.40 
lmA 5240 

£2.40 
62-40 
£2.40 
£2.40 
£2.90 
42.90 
8240 

5mA 
10mA 
50mA 
100mA 
500mA 
1 amp 
5 amp 
10 amp. .... £2.40 
15 amp. .... 52.40 
20 amp... 52-40 
30 amp. .... 52.55 
50 amp..... 5275 
5V. D.C. .. £2.40 

15 amp. 

Type MR.52P. 28 in. square fronts 
50µA £3.90 10V. D.C. .. £2.20 
50-0-50µA 52-85 20V. D.C. .. £2.20 
100µA 22-85 50V. D.C. .. £2.20 
100-0-100µA 52-75 300V. D.C. 8220 
500µA 22.55 15V. A.C. .. 52.30 
1mA £2.20 300V. AC... £2.30 
5mA £2.20 S Meter lmA 52.30 
1OmA .,, 22.20 VU Meter .. £3.50 
SOmA 52.20 1 amp. A.C. * 52.20 
100mA £2-20 5 amp. A.C. *. £2.20 
500mA , 52.20 10 amp. A.C. *52.20 
1 asap £2.20 20 amp. A.C. * £2.20 
5 amp 2220 30 amp. A,C. * 52-20 

Type MR.65P. 34`n. x 3#in. fronts 
10V. D.C. .. £2 40 
20V. D.C. .. £2.40 
50V. D.C. . , 2240 
150V. D.C. 52-40 
300V. D.C. - £2.40 
15V. A.C. .. £2.55 
50V. A.C. .. £2.55 
150V. A.C.... 52.55 
100V. A.C... 22.55 
500V. A.C. £235 
S Meter IuiA 82.80 
VU Meter .. 53.70 
50mÁ A.C. * 52.40 
100mA AC. * 52.40 
200mA A.C. * 8240 
500mA A.C. * £2.40 
1 amp. A.C. " 52.40 
5 amp. A.C. 52.40 
10 amp. A.C. * 22.40 
20 amp. A.C. * 22.40 
30 amp. A.C. * 82.40 

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

Type MR.38P. I 21132in, square fronts 
200mA .... £1.75 
300mA .... 21 75 
500mA .... £1 7a 
750mA . . . , £1.75 
1 amp £1-75 
2 amp £1.75 
6 amp £1.75 
10 amp. .. £1.75 
9V. D.C. £1.75 

60µA £280 10V. D.C. .. £1.75 
50-0-501. A. £2,10 15V. D.C, ., £1.75 
100µA £2.10 20V. D.C. .. £1.75 
100-0-100µA £1.96- 50V. D.C. .. 2175 
200µA , £1.971 100V. D.C. £1.75 
500µA . £180 150V. D.C. 51.75 
505-0-500µA £1.75 300V. D.C. £1.75 
1mA £1.75 500V. D.C. £175 
1-0-1mA £175 760V. D.C. £1.75 
2mA £175 15V. A.C. .. £1 85 
5mA 5176 50V. AC. .. £1.85 
lOmA £1.75 150V. A.C. .. £155 
20mA £175 300V. LC. ,. £1.85 
50mA 61.78 5000. A,C. .. £1.85 
100mA £1.75 8 Meter lmA 2185 
150mA , . £1.75 VU Meter .. £2.30 

'Type MR.45P. tin. square fronts 
50µA £2.50 5 amp £1.85 
50-0-50µA. £2.80 - 

10V. D.C. £1.85 
100µA .. 52.30. 20V. D.C. £1.85 
100-0-100µA 22-05 50V. D.C. £1.85 
200µA 22.05 300V. D.C. 51.85 
500µA . £1.95 15V. A.C. . 52.00 
500-0-500µA 51.85 300V. AC 52-00 
lmA £1.85 8 Meter lmÁ £5.05 
5mA £185 VU Meter .. £2.50 
10icA 11.85 1 amp. A.C.- * 51.85 
50mA. . 51.85 5 amp. A.C. * £1.85 
100m A , £185 - 10 amp. A.C. * £1.85 
500mA £185 20 amp. A.C. " 21.85 
7. amp £1.85 30 amp. LC. £1.85 

"SEW" EDGWISE METERS 
Type PE.70. 3 11132in. x I 15/32in. x 

2;in. deep 
50µA. £3.40 1500µA .... £3.05 
50-0-60µA £3.30 
100µA , £3.30 
100-0-100µA £3.20 
200µA 53.20 

1mÁ £2.70 
300V. A.C £3.70 
VU Meter £3.76 

"SEW" BAKELITE 
PANEL METERS 

Trae MR.65. 34in. square fronts 

25µA 
ß00.A 
50-0-80µA 
300µA 
100-0-100µA 
500µA 
500-0-500µA 

58.85 
£3.00 

6280£2:80 

£2.50 
?46 

22-15 
£2 

1-6-1mA £245-15 
amA £215 
lOmA .,, £215 
60mÁ £245 
100nrA 52-15 
500mA £2.15 

1 amp 52.15 
5 amp 52.15 
15 amp. , 2215 
30 amp 82.15 
00 amp. , , 4249 
5V. D.C. £2.18 
10V. D.C. , 42.15 
20V. D.C. ,. 42.15 
50V. D.C. 82.18 
150V. D.C. 6ß.1b 
300V. D.C. £2.16 
60rV. D.C. 2840 
100mV. D.C. 4240 
10V. A.C. * 66.20 
80V. A.C. * 62.20 
150V. A.C. * 22.20 
300V. A.C. * 42.20 
500mA A.C. * 22.16 
1 amp. A.C. 6215 
5 amp. * 62.15 
10 amp. A.C. * 4215 2100' 

0 amp,A.C,. A.C. * 8216 
30 amp. A.C. * 62.15 
50 amp. A.C. * 2245 
VII Meter £3.40 

True S-80 80 mm. square fronts 
50µA £3.50 
60-0-50µA £340 
100µA , £3.40 
100-0-100µA £3-30 
500µA £305 
lmA £2 85 
20V. D.C. £2.85 
500. D.C. - £2.85 
300V. D.C. £285 
1 amp. D.C. £285 

6 amino. D.C. '. £285 
300V. A.C... 6186 
VU Meter ,. 6870 

"SEW" EDUCATIONAL 
METERS 

Type ED -107. Size 
overall 100mm x 
90mm x 108mm 
A new range of high 

moving roving Coll 
instruments Ideal 
for school experi- 
ments and other 
bench applications. 
3" mirror scale. The 

meter movement Is easily acceaaible to 
demonstrate Internal working. Available 
In the following ranges: 

50µA £560 
100µA £510 
1mA £4 85 
50-0-50µA £5.10 
1-0-1mA £4.85 
IA d.c. 5485 
SA d.c. . . , , £4.85 
10V d.c. 5485 

20V. d,c. ., 24.85 
50V. d.c. .. 64.85 
300V. d.c. .. 6485 

Dual range 
500mA/5A d.c. £640 
5V/50V d.c. 86.10 

High quality ceramic construction. Windings embedded In citreous 
enamel. Heavy duty brush wiper. Continu we rating. Wide range 
ex -stock. Single bole fixing, Mn. dia. shafts. Bulk quantities available. 
25 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 90p. P. & P 10p. 
60 WATT. 10/25j60/100/250/500/1000/2600 or 5000 ohms. £145 P. P. 10p. 
100 WATT. 1/8/10/25/60/100/250¡500J1000 or 2500 ohms. £1.65 P. & P. lap. 

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

8 -280 General Purpose Bench Mounting 
1 Amp £7.00 
2-5 Amp 58.05 
5 Amp 511.75 
8 Amp £1590 
10 Amp £22.50 
15 Amp 523.80 
20 Amp £49.00 
25 Amp £58.00 
40 Amp £8250 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. Fully 
shrouded. 

80 W 22-10 P. & P. 18p 
150 W 52-70 P. & P. 18p 
300 W £860 P. & P. 23p 
500 W £5-25 I. & P. 33p 

1000 W £7.50 P' & P. 38p 
1500 W 210-20 P. & P. 43p 
2250 W £17.25 P. & P. 50p 
5000 W 53500 P. & P. £1 

230 VOLT A.C. 
50 CYCLES 

RELAYS 
Brand new. 3 sets of 
changeover contacts at 
5 amp rating. 50p each. 
P. & P. lop (100 lots £401 
Quantities available. 

8-2802 Panel Mounting 
1. Amp £7.00 
23 Amp £8.05 

Please add postage 
ALL MODELS 

INPUT 230 V 50(00 CYCLES 
OUTPUT VARIABLE 0-260 

VOLTS 
Special discounts for quantity 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 

Input 88 125 VAC or 
170 250VAC. Output 120V 
AC. or 240 VAC. 200 VA 
rating. £11.97, care. 50p. 

811.001 HEAD 

SET AND BOOM 
MICROPHONE 
Moving Coil. Ideal for 
language teaching, com- 
munications. 11 eadphone 
imp. 16 ohms. Micro- 
phone imp. 500 ohms. 
£432. P. & P. 15p, 

240° Wide Angle ImA Meters 
MW 1-8 80mm square 23-97 
MW 1.8 80mm square 64.97 

P. & P. extra 

RP214 REGULATED POWER SUPPLY 
Solid state. Variable output 0-24V DC up 
to I amp. Dual scale meter to monitor -.-", voltage and current 

Input 320/240V AC. 
Size 185 x 85 X 

*-5: lObmm.m. 58-97 
P. & P. 25p, 

P5.200 REGULATED P:S.U. 

Solid state. Variable output 
5.20 volt D.C. up to 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 250/240 V. 
A.C. Size Ir x 52- o 31" 
£14.97. P. & 

PS.1000B REGULATED 
POWER SUPPLY 
Solid state. Output fi, 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
Aa size 4' x 3'." o 
£11.97. P. & P. 25p. 

230V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 30 MPH 
CW; 2 RPM CW; 20 RPII 
CW; 2 RPM ACW;- 30 
RRH CW; 
509 each Pnot 12p. 

Tests ICO and B. 
PNP / NTH. Operates 
from 9v battery. Coru- 
nlete with all in- 
structione, etc. £3.95. 
P. P. 201s. 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN tran- 
sistors. Audio indication. 
Operates on two 1.5v bit- 
teries. Complete with all 
Instructions, etc. £4.60. 
P. & P. 50 p. 

LB3 TRANSISTOR TESTER 

HOMER INTERCOMS 
Ideal for home, 
office, stores, fac- 
tories, etc. Supplied - . complete with bat- 
teries, cable and 
Irre instruction*. 

2 Station, £297, 3 Station 2525, P. & P. 16p. 
4 Station £8.82, P. & P. 17p. 

SEND SAE FOR LIST OF 

SEMI CONDUCTORS & VALVES - 

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

Also see next three pages 
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MULTIMETERS for EVERYpurpose/ 
TS60 POCKET 
MULTIMETER 
High-precislon at low-cost. 
Ranges: D.C. 15V, 150V; 
1,000V (10,000 opv). A.C. 
15V, 150V, 100V (1,000 
opv). D.C. Current 150mA. 
Resistance 100k ohms. 
£1.85. Post 15p. 

MODEL 1092 
TESTMETER 
5,000 C.P.V. 
018/11/150/300/1200 
D.C. 0/6/30/300/600 V. 
A.C. 0/300µA/300 MA 
0/10K/1 meg 
Decibels -10 to +10.11, 
£2.75 each +15p P. & P. 

HIOKI MODEL 720X 
20,000 O.P.V. 
Overload protection 
5/25/100/500/1000 V 1H:. 
10/50/250/1000 VAC. 
50µA/250rnA. 201112 meg 
ohm. -5 to +02dh. 
£4.97. P. & P. 15p. 

HIOKI MODEL 730X 
30,000 O.P.V. Overload 

300/ 
800 
protection. 

12/0/13 00 VDC. 0! 
600/1200 VAC. 00/µA/30 
mA/30 mA. 2K/20K12 
megohm. -10 to +63d5. 
£6.50. P. & P. 15p. 

MODEL TE -12 
20,000 O.P.V. 0/0.016/30/120/ 
600/1,200/3,00/0,00v. D.C. 
6/6/301120/600/1,200.. A.C. 
0/00µA/6/60/600mA. 0/6K / 
600K/6Meg./0 Meg. L150pF 
0.2mid. £5.97. P. & P. 17p. 

MODEL TE -200 
20,000 O.P.V.. Mirror male. 
overload protection. 0/5/25/125/ 
1,000V. D.C. 0/10/50/250/ 
1,00V. A.C. 0/50 µA/250 neA. 
0/60K/6 meg O. -20 to +62d5. 
£8.95. P. & P. 15p. 

MODEL 500 
30,000 O.P.V. with over- 
load protection mirror scale 
0/5/2.5/76/25/100/250/500/ 
1,00v. D.C. 0/2.5/10/25/ 
100/250/500/1,000V. A.C. 
0/50µA/5/50/500mA. 12 
amp. D.C. 0/60/K/6 Meg./ 
60 Meg 
£8.87. Poet paid. 

HIOKI MODEL 750X 
50,000 o.p.v. 43 ranges 0-0.3 
to 1,200v D.C. 0-3 to 1,20s 
A.C. 0-30µA/300mA. 0-3K/30 
meg ohms. -.10 to + 17,10, 
£8.07. Post 20p. 

HTIOOB4 MULTI -METER 
Features A.O. current ranges. 
100,000 o.p.v. Mirror Scale. 
Overload protection. 
0/5/1.5/10/50/250/500/1000 P 
D.C. 
0/2.5/10/50/250/100 V. A.C. 
0/10/250µA/2.5/25/250 MA/ 
10 Amp. D.C. 
10 Amp A.C. 0/20K/2001( / 
2 MEG/20 MEG. - 20 +ß3d b. 
810.50. P. & P. 25p. 

370 WTR MULTI -METER 
Features A.C. current ranges. 
20,000 o.p.v. 0/3/2.5/10/50/ 
250/500 1000 V. D.C. 
0/2.5/10/50/250/500/100V AC 
0/50uA/1/10/100mA/1/10 Amp 
D.C. 
0/100mA/1/10 Amp AC 
0/5K/50K/500K/5 MEG'/ 511 
MEG. 
-20 +62db. 
415. P. & P. 25p. 

RUSSIAN 22 RANGE MULTIMETER 
Model 11437 10,000 o.p.v. 
A first clase versatile in 
strument manufactured lu 
U.S.S.R. to the higheel 
standards. Ranges: 2.5/101 
50/250/00/1000v D.C. '2.5/ 
10/50/250/500/100v A.C. 
DC Current 100wA/1/l0/ 
100mA/1A. Resistance 
300 obtus/3/30/30K/Sm O. 
Complete with batteries. 
test leads, instruction» and 
sturdy steel carrying ease. 
OUR PRICE £5.97. P. & P. 35 

ROUND SCALE TYPE PENCIL TESTER 
MODEL T.S.68 
Completely portable, simple 
to use pocket sized tester. 
Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance 0-20K ohms. 
ONLY g197 P. d P. 13p. 

LT601 
MULTIMETER 
New style 20,000 
o.p.v, pocket multi - 
meter. 5/25/50/250/ 
500 / 2500 V. D.C. 
10 / 50 / 100 / 500 / 1000% . 

A.C. 50µA / 2501nA. 6K / 5 
meg ohms. -20 to + 22 dB. 
£3.75. Post. 20p. 

MODEL TN -12 
20,000 o.p.v. Overload pro- 
tection. Slide switch selector 0/-25/23/ 10/50/250/ 
11100V. D.C. O/10/50/250/ 
1000V. A.C. 0 / 0µA / 25 / 
2500,A. D.O. 0 / 3K / 30K / 
300K / 3 meg - 20 to + 50dB 
£4.97. Post 15p. 

MODEL TE -300 
30,000 O.P.V. Mirror scale, 
overload protection 0/6/3/15/60/ 
300/1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0/0µA/OmA/ 
60mA/300eaA/00,uA. 0/8K / 
80K/800K/8 song, ohm -20 to 
+03 db. £5.97. P. a P. 15p. 

MODEL 
K228A 
Taut band 
suspension. 
Overload 
protection. 
Polarity 
reversing 
switch. 30,000 o.p.v. 
0/.5/2.5/15/50/250/ 
500 / 100/ 2500V. D.C. O / 15 / 50/ 150/ 
500 / 1000V. A.C. 0 / 50µA / 5 / 50 / 150 / 
500mA / 5A D.C. 0 / 31( / 300K / 3 meg. 
£8.95. Post 001,. 

MODEL PL436 
10k Cl/Volt D.C. Bk O/ 
Volt AC. Mirror scale. 
6/3/12/30/120/800 V 
D.C. 3130/120/600 V 
A.C. 50/800µA/60/600 
MA. 10/100K/1 Meg/10 
MegO -20 to +46db. 
16.97. P. & P. 12p. 

TMK MODEL TW-50K 
46 ranges, mirror scale. 
LOK/Vol. D.C. 5K/Volt A.C. 
D.C.: Volts 125, -25, 1.25, 
2.5. 5, 10, 25, 50, 125, 250. 
500, 1000V, A.C. Volts: 1.5, 
3, 5, 10, 25, 50, 125, 250, 500, 
1000V. D.C. Current: 25, 
50µA, 2.5, 5, 26, 50, 250, 
50010A, 5,10 amp. Resistance: 
IOK, 100K, 1 MEG, 10 MEG 
O. Decibels: -20 to +81.5db 

£8.50. P. & P. 17p. 

HIOKO MODEL 700X 
100,000 O.P.V. Overload 
protection. Mirror scale. 
-3/-6/1.2/15/3/6/12/30/60/ 
120/600/600/1200V DC 
1.5/8/6/12/30/60/150/300/600/ 
1200 V. A.C. 
15/30µA/3/6/30/60/150/300m 4 
6/12 AMP. DC. 2K/200K/2 
Meg/20 Meg ohm -20 to 
+63dB. £18.50. P. & P. 20p. 

MODEL C-7080 EN 
Giant 6' mirror scale. 
20.000 o.p.v. 0 / 25 / 1 / - 

1-5/10/50/250/1000/ -°:}:-_:- 
200V. D.C. 0 / 2.5 / 10 / ;9,----..' 
50 / 250 / 1000 / 5000V. 
A.C.0j50µA/1110/100/ - q 5001A / 10 amp. D.C. 
0 / 2K / 200K / 20 meg - 20 to + 50 dB. 
£13.95. Post 35p. 

U4312 MULTIMETER 
Extremely sturdy instrument for general 
electrical use. 667 o.p.v. 
0/-3/15/7.5/30/60/150/30/ 
000/900 VDC and 7530V. 
o/-3)ß/7.5/30/60/150/300 
600/90 VAC. 
0/304A/1.5/6/16/50/150 
60MA/1.5/6 AMP. D.C. 
0/1.5/6/15/60/150/600MA/ 
1.5/6 AMP. AC. 
0/20 12/3K/30K O. 
Accuracy DC 1%. AC 1.5%. 
Belie edge pointer, mirror scale. Complete 
with sturdy metal carrying ease, leads and 

Selected TEST EQUIPMENT 
FTC -401 TRANSISTOR TESTER 

Full capabilities for measuring 
A, B and ICO. NPN or PNP. 
Equally adaptable for check- 
ing diodes. Supplied complete 
with instructions, battery and 
leads. 
17.50. Poet 20p. 

Model S-IOOTR MULTIMETER' 
TRANSISTOR TESTER 

100,000 o.p.v. . mirror scale/ 
overload protection. 0/-12] 
0/8/12/30/120/600 V DC. 
0/8/30/120/600. V AC. 0/12/ 
600µA/ 12/300mA/12 AMP 
DO. 0/10 K/1 MEG/100MEG. 
-20 to +50db. 0.01-2 MFD. 
Transistor tester measures 
Alpha, beta and Ice. Complete 
with batteries, instructions 
and leads. £13.50. P/P"25p. 

mom 

MOM 

MODEL 449A IN 
CIRCUIT TRAN- 
SISTÒR TESTER 

Cheeks true A.C. 
beta in ! ont. Cheeks 
Iobe. Checks diodes 
in / out. Checks 
OCR, etc. Beta 
HI 10 500, 

LO 2 - 50. Iebo 0-500µA. 220/240 V A.C. 
operation 
£17.0. Post 25p. 

TE20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc/s 500 Mc/s on 
6 bands. Directly cali- 
brated Variable R.F. at- 
tenuator, audio output. 
Rtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions £15. Carr. 371p. 
Size 140 x 215 x170 mm. 

MODEL L-55 FET 

V.O.M. 
Input impedance 10 meg 
ohms. 0/ -3 /1.2/6/30/ 
120 / 600V. D.C. 0 / 3 / 
12 / 60 / 120 / 600V. A.C. 
0 / 120µA / 120mA D.C. 
0/1K / 100K / 10 meg 
/100 meg ohms 
215-97. Post 15p. 

CI -5 PULSE 

OSCILLOSCOPE 

For display of puked 
and periodic waveforms 
in electronic circuits. 
VERT. AMP. Band- 
width 10MHz. Sensi- 
tivity at 100KHz VRMS/ 

mm. -1.25; HOR. AMP. Bandwidth 500KHz. 
Sensitivity at 100KHz, V RES/01m. -3.25; 
Preset triggered sweep 1-3,00usee.; free 
running . 20.200,000Hz in nine ranges. 
Calibrator pips. 220 x 360 x 430mm. 
115-230V. AC operation. 
£8900. Carr. paid. 

TO -3 PORTABLE OSCILLOSCOPE 

3in. tube, Y amp. Sensitivity 
0.1v p-p/CM. Bandwidth 
1.5 ape -1.5 MHz. Input imp. 
2 meg L2 25pF X amp. 
sensitivity 0.9v. p-p/CM. 
Bandwidth 1.5cps-800kHz. 
Input imp. 2-meg O 20pF. 
Time base. 5 ranges 10 cps 
300 kHz. Synchronization. 
Internal/external. Illuminated 

scale 140 x 215 x 330 mm. Weight 15}1b. 
220/240V. A.C. Supplied brand new with 
handbook. 640.00. Carr. 50p. 

RUSSIAN CI -16 DOUBLE 
BEAM OSCILLOSCOPE 
5 me/s Pas., Band. Separate 
Ti and Y2 amplifiers. 
Rectangular Sin. X 41n. 
C.R.T. Calibrated trig- 
gered sweep from -2 u/sec. 
to 100 milli -sec. per cm. 
Free running time base 50 c/s 1 me/s. Built- 
in time base calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and instruction manual 

instructions. £9.50 plus P. a P. 25p. £87. Carr. Paid. 

TE16A TRANSISTORISED SIGNAL 
GENERATOR 
5 ranges 400kliz-30mHz. 
Are Inexpensive inetru- 

ent for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
51 x 55 x 351n. 
Complete with instruc_ 

bone and leads. £7.97. Post 25p 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
112 11.1 megO 
6 Ranges *1e/ 
L.1 At H - 111 

HENRYS 8 Rangea 2= % C.10pF dc 1110mFd 
6 Rangea ± 2%. TURNS RATIO 1 :1/1000- 
1 : 1/100. 6 Ranges ± 1%. Bridge voltage al 
1,000 cps. Operated from 9 volte. 100µA. 
Meter indication. Attractive 2 tone metal 
case. Size 71 x 5 x 2in. £20. P. & P. 25p. 

MODEL TE.I5 
GRID DIP METER 
Transistorised. Operates as 
Grid Dip, Oscillator, Absorp- 
tion Wave Meter and Oscil- 
lating Detector. Frequency 
range 44OKc/s-28031c/s iu 
6 coils. 50µA Meter. 91' 
battery operation. Size 180 , 
80 x 40nm,. 
118.50. Post 20p. 

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

Sine 18 x 100.000 Hz; Square 18 0 50,000 Re 
e Output max. 

± 10 dB. 
110 K ohms) 
Operation in 
ternal batteries 
Attractive 2 - 
tone case 71 x 
5' x 2'. 
Pelee £17.0. 
Carr. 171p. 

MODEL MG -100 
SINE SQUARE WAVE 
AUDIO GENERATOR 
Range 19-220,000Hz 
Sine Wave 19-100,000 
He Square Wave. 
Output Sine or Square 
wave 10v. P. to P. 

Size 180 x 90 x 90mm. 
Operation 220/240v. A.C. 

£17.0. Post 37p. 

MODEL AT201 
DECADE 
ATTENUATOR 
Frequency range 0- 
200KHz. Attenuator 
0-11Idb, 0.1db step. 
Impedance 800 ohms. 
Max. input power 

30dbm. Size 180 x 90 x 55mm. £iß0. Poet 37p. 

TE -65 VALVE VOLTMETER 
28 ranges. D.C. volts 
1-5-1,500v. A.C. volts 
1.5-1,500v. Resistance up 
to 1,000 megohme. 200/ 
240v. A.C. operation 
Complete with probe and 
instructions. 
£17.50. P. & P. 30p. 
Additional probes avail. 
able: R.F. £2.125; H.V. 
£2.50. 

MODEL 04311 SUB -STANDARD MULTI- 
RANGE VOLT AMMETER 

Sensitivity 330 ohms/Volt 
AC and DC. Accuracy 

5% D.C. 1% AC. Scale 
length 165mm. 0/30/760µA/ 

1.5/317.5/15/30/75/ 
150/ 900 / 750mA / 1.5 / 3/ 
7 

DC 
/ 30 / 75 / 1 0 / 3Ó 5 O/ 

750mA / 1.5 / 3 / 7.5 
AMP AC O/75/150/ 
300 / 750mV / 1.5- / 3 / 

7.5/15 / 30 j 75 / 150 / 300 / 750V DC 
0/750mV/ I.5 / 3/7-5/15/30175/150/ 300 
/750V AC. Automatic cut out. Supplied com- 
plete with test leade, manual and test certifi- 
cates. £49-00. Post 50p. 

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

Also see opposite page 
and next two pages 
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UN R-30 
RECEIVER 

4 Bands covering 
550Kc/s - 3OMc/s. 
A.F.O. Bunt -in 
Speaker 220/240v 
A.C. Brand new 
with instructions. £1575. Carr. 37p. 

UR -IA SOLID STATE COMMUNICATION 
RECEIVER 

4 Bands covering 550Ke/s-30Mc/s. PET 
S Meter. Variable BFO for SSB, Built-in 
Speaker, Bandspread, Sensitivity Control. 
220/240v. A.C. or 11v. D.C. 1255" x 49"x 7" 
Brand new with instructions. £25. Carr. 37p. 

SKYWOOD CX203 COMMUNICATION 
RECEIVER 

Ammo amegmene.glawagess.. 

@;41Ad.Q{ 
Solid state. Coverage on 5 bands 200-420 
K Hz and -55 to 30 MHz. Illuminated slide 
rule dial. Bandspread. Aerial timing BFO, 
AVG, ANL, 'S' meter. AM/CW/SSB. Inte- 
grated speaker and phone socket. Operation 
220/240v AC or 12v DC. Size 325 x 266 x 150 
mm. Complete with instructions and circuit. 
£32.50. Carr. 50p. 

LAFAYETTE HA -600 SOLID STATE 
RECEIVER 

General coverage 
150-400Kc/s. 550 
Kc/s-30Mc/a. PET 
front end. 2 mech. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter. S. Meter, Bandspread, RF Gain. 15" x 
92" x 85". 18 lbs. 220/240v. A.C. or 12v. D.C. 
Brad new with instructions. £50, Carr. 50p. 

TRIO 9R59DS 
COMMUNI- 
CATION 
RECEIVER 

4 band cover- 
ing 550Kc/s. to 
30 Mc/s. con- 
tinuous and 

electrical bandsprea,i on 10, 15, 20, 40 and 
80 metres. 8 valve plus 7 diode circuit. 
4/8 ohm output and phone jack. SSB-CW. 
ANL. Variable BFO. S meter. Sep. band - 
spread dial. IF frequency 455 Kc/s. audio 
output 1.5w. Variable RF and .4F gain 
controls 115/250v. A.C. Size: 7" x 13" x 10" 
with instruction manual. £4950. Carr. Paid. 

EMI LOUDSPEAKERS 

Model 350. 13" x 8" with 
'single tweeter/crossover. 20- 
20,000 Hz. 15 watt RMS. 
Available 8 or 15 ohms. £7.25 
each P. & P. 37p. 
Model 450. 13" x 8" with twin 
tweeter/crossover. 55-13,000 
Hz. 8 watt RMS. Available 8 
or 15 ohms. £3.62 each. 
P. & P. 25p. 

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 rai ge of 
AC and DC volt. current and ohms with 
optional plug in cards. Specification: Accu- 
racy': ± 0-2, ±1 digit. Resolution DdV. 
Number of digits: 3 plus fourth n range 
digit. Overrange: 100% (up to 1.909). Input 
impedance: 1000 Meg ohm. Measuring yole: 
I per second. Adjustment: Automatic zero- 
ing, full scale adjustment against an in ernal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power. 
110-230v. A.C. 50/60 cycles. Overall size: 
b3in. x 213/161n. x 8 3/16in. AVAILABLE 
BRAND NEW AND' FULLY GUARAN- 
TEED. £35.50. Carr. 50p. 
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Lift Price 
£2.98 

OUR g 
PRICE L 380 

P. & P. 10p 

SINCLAIR EQUIPMENT 
.. n n nr-,n 

Project 60 
Package 
offers. 
2 x 230 amplifier, stereo 60 pre -amp. FZu 
power supply. £1595 Carr. 37p. Or with 
PZ6 power supply £18.00 Carr. 37p. 2 x Z50 
amplifier, stereo 60 pre -amp, PZ8 power 
supply. £2025. Carr. 37p. 
Transformer for PZS. £2.97 extra. 
Add to any of the above £4.45 for active 
filter unit and £13.00 for pair of Q16 speakers. 
All other Sinclair products in stock. 
1000 Amp £2198 Carr. 375p.; 3000 Amp 
£2830 Carr. 37p.; Neoteric Amp £4895. 

Carr. 37p IC12 £1.80 p. & p. 10p. 
NEW PROJECT 605- £20.97, Carr. 37p. 
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SPECIAL OFFER! 
GOODMANS AXIOM 301 

Hi Fi 12" 20 watt twin cone 
full range speaker. 30-16,000 
Hz. 16,500 gauss. 8 ohm 
impedance. Brand new and 
boxed. 
(List price £21.72)- OUR 
PRICE £1250 each. Carr. 501, 

EÁ.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. 75 x 3 x 41in. £5.97. P. & P. 15p. 

SPECIAL OFFER! 
STEREO SPEAKERS 

Matched pair of stereo 
bookshelf speakers. 
Deluxe teak veneered 
finish. Size 145" x 9" x 
71". 8 ohms. 8 watt 
RMS. 16 watt peak. 
Complete with DIN lead. 
£1295 pr. Carr. 501, 

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/100iMU. Output 50MW. 
£5.97. P.& P. 15p. 

SPECIAL PURCHASE! 
NEAT G30J STATIC 

BALANCE PICK-UP ARMS 

Identical specification to NEAT G30 
arm but with two-tone chrome and 
black finish. Complete with head 
shell, pick up rest and plug in phono 
leads. 
BRAND NEW - 
FULLY GUARANTEED 
ONLY £8.95. P. & P. 25p. 

ARF-300 AF/RF Signal 'Generator 
All transistorised, 
compact, fully port- 
able. AF sine wave 
18 Hz to 2.20 KHz. 
AF square wave 
18 Hz to 100 KHz. 
Output sine/square 
10v. P -P. RF 100KHz 

to 200 MHz. Output 1v. maximum. Opera- 
tion 220/240v. AC. Complete with instruc- 
tions and leads. £29.85. Pont 50p. 

SUPER MONEY SAYING OFFERS - 
BUY NOW WHILE STOCKS LAST ! 

BRAND NEW AND FULLY GUARANTEED 
1721 Tape Rec. £73.95 
X5000 Tape Rec. £99.95 
GX370 Tape Deck £259.95 
4000DS Tape Deck £73.95 
4000DS Dust Cover £4.75 GX(140 Cassette Rec. X200 Tape Deck £99.95 GXC40D Cassette Deck 
X201D Tape Deck £18295 GXC4OT Cassette/Receiver 
X221D Tape Deck £16995 GXC45D Cassette Deck 
GX220D Tape Deck £14850 GXC46D Cassette Deck 
GX280D Tape Deck £24940 GXC46 Cassette Recorder 
X18101) Tape/8 track Deck £16995 GXC6OD Cassette Déck 
GXI900D Tape/Cass Deck £177.95 GXC65D Cassette Deck 
X2000SD Tape/Cas/8 Track II,,. £223.80 CS35D Cassette Deck 
CR81 8 track Rec. £8095 AA6300 Receiver 
CRS1D 8 track Rec. £6595 AÁ8030 Receiver 
CR81.T 8 track/Receiver £11890 AA8080 Receiver 
CR8ODSS 8 -track £121.95 AÁ8500 Receiver 
CR8088 8 track system £14500 ADM11 Microphones (Pair) 

Carriage 50p extra. (Recorders et Decks 75p) 

£8295 
£8796 

£12395 
£8995 

8103.50 
£11595 
£11125 
£11025 

259.50 
£79.95 

£108-95 
£14495 
£176.00 

£7-60 

DOLBY SYSTEM NOISE 
REDUCTION UNIT 

Improves the performance of cassette and 
en -professional recorders. Reduces tape 

hiss by 3dB at 600Hz, 6d11 at 1200Hz and 
10dB for all frequencies above 3000Hz. 
Controls for input levels and noise reduction 
on record and replay. 2 meters for Dolby 
level. Off tape monitoring. Frequency 
response: 20Hz to 15kHz f 1dB 191111. 
-35dB. Size 15.;" x 9" x 31". AC 200/2501'. 
OU 
PRICE 1E32 50 Carr. 50p. 

1021 STEREO 
LISTENING 
STATION 
For balancing and 
gain selection of 
loudspeakers with 
additional facility 
for stereo headphone 
switching. 2 gain 

controls, speaker on -off slide switch, stereo 
headphone sockets. 6" x 4" x _"". £2.20, 
P. & P. lop. 

MP7 MIXER PREAMPLIFIER 
5 microphone in- 
puts each with 
individual gain 

controls 
enabling 

lmplete mixing 
facilities. Battery operated. 91" x 5" x 3" Inputs Mice: 3 x 31,1V 50K: 2 x 3nV 600 ohm. 
Phono meg. 4inV 50K. Phono ceramic 
100111V 1 meg. Output 250111V 100K. 

£8.97. P. & P. 209. 

TE -1035 STEREO 
HEADPHONES 

highLow cost 
s stereo headphones. 

Foam rubbe r ear cupa 
Adjustable head -band. 
8 ohm; impedance 25- 
18,000 Hz. With lead and 
stereo jack plug. ONLY 
£1.97. P. et P. 12p. 

NEW GARRARD. 
MODULES 

IBM 

Popular range of Garrard ,decks with Shure 
cartridge fitted in deluxe plinth with 
hinged lid. 
SP25 III Module/M75.6 
AP76 Module/M75.6 
AP96 Module/M75-6 
Zero 100S Module/M93E £52.60 

Carr. 50p extra any item. 

£2350 
£3380 
£3875 

HOSIDEN DH -08S DE -LUXE STEREO 
HEADPHONES 

Features unique mech- 
anical 2 way units and 
fitted adjustable levee, 
controls. 8 ohm im- 
pedance 20-20,000eps. 
Complete with spring 
lead & stereo jack plug 
£7.97. P. & P. 12p, 

GENUINE BARGAIN! 
KOSS SP.3XC 
STEREO 
HEADPHONES 
Response 
10-15,000Hz. 
Impedance 4-6 ohms. 
Brand new, Boxed & 
fully guaranteed 
(List £9.50). 
OUR PRICE £6.50. 
P. & P. 25p. 

HOSIDEN DH -025 STEREO HEADPHONES 
Wonderful value 
and excellent per- 
formance combined. 
Adjustable head - 9 band. 8 ohm im- 
pedance.. 20-12,000 ((!' cps. Complete with 
lead and plug. 
ONLY £2.37. P. & 
P. 12p. 

TAPE 
CASSETTES 

Top 
quality 
Hi-Fi 

Low Noise 
in Library 

cases. 
C60 3 for 75p. 
C90 '3 for £1.05 
C120 3 for £1.35 
Tape Head Cleaner 30p each. 
P. & P. lop extra. 

10 for £2.35 
10 for £3.30 
10 for £420 

SPECIAL OFFER! 
ROTEL RH700 
STEREO HEADPHONES 
20-20,000Hz. 8-16 ohm. 
(List £9.95). OUR PRICE 
£6.75. P. & P. 25p. 

TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6x4x2}in. 
3 I.F. stages. 
Double timed dis- 
criminator, Ample 
output to feed most 

amplifiers. Operates on 9V battery. Coverage 
88-108Mc/s. Ready built ready for use. Fan- 
tastic value for money. £6370. P. & P. 125p. 
Stereo multiplex adaptors £4075. 
TE 1018 DE -LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Sensitive, soft earpads, 
adjustable headband. 
Magnetic, impedance 2,600 
ohms. 
£1.97, P. & P. 15p. 

HAND HELD 2 -WAY 
WALKIE TALKIES 
Industrial quality in robust metal cases. 
Battery operation. Volume and squelch 
controls. Call button and press to talk 
button. Telescopic aerial. Complete 
carrying cases. 
2 channel £52 ' 50 Pair. 
300 mW Poet 50p. 
3 channel £79'50 Pair. 
2 watt. Post 50p. 

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

Also see previous pages 
and opposite page 



FANTASTIC OFFER ! 
NIKKO 
TRM 50 
STEREO 
AMPLIFIER 
17 + 17 watts ems stereo amplifier with inputs for Magnetic and 
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Outputs 
for two pairs of stereo sneakers and Tape. Stereo headphone 
socket. Full range of controls including loudness control, scratch 
filter, etc. Size 13" x 91," x 35". Unrepeatable offer -limited 
stocks( 

List price £59.50 
OUR PRICE 

£3995 
Carriage 50p 

lee EQ(//Pi11FN 
SAVE UP TO 
33V% OR MORE 

SEND S.A.E. FOR 
FULL DISCOUNT 
PRICE LISTS AND 
PACKAGE OFFERS! 

NIKKO 
TRM.50 SYSTEM 

NIKKO TRM50 
17 + 17 watt 
rms. stereo 
amplifier, BSR 
MP60, plinth & 

Goldring 
G800 cartridge, 
pair of Linton 2 
speakers and all 
leads. 

OUR £104.90 Carr. and 
PRICE Ins. £í50 

LEAK DELTA 30 
SYSTEM 

Leak Delta 30 stereo 
amplifier, Goldring 
GL75, plinth, cover 

and G800 cart- 
ridge. Pair of 
Leak 150 
speakers and 
all leads. 

OUR 
PRICE £123.50 Carr. and 

Ins. £1-50 

TELETON SAQ206B 
SYSTEM 

Teleton SAQ206B 
8 --- 8 watt Ampli- 

fier, BSR MP60, 
I lMl (f, plinth & cover, 
il 4 Goldring G800 

cartridge, pair °- i of Apollo po o 
speakers and all 
leads. 

OUR 
PRICE £54-40 C£1.rr. 

50 
Amplifier only, £22.95. Carr. 50p. 

AUDIOTRONIC ACR.3500 
MW/LW 

'CAR RADIO 

Fully transis- 
torised, dual waveband. 
Size 61" x 45" x 2". 
12v. D.C. Neg. or Pos. earth. Complete with 
fixing kit, speaker and leads. 
ONLY 27.50. Post 20p. 

SUPER BARGAIN! AUDIOTRONIC ACP.8 
8 -TRACK CAR STEREO TAPE PLAYER 

Tone, volume and balance controls. Track 
selector. Complete with snatched pair of 
stereo speakers, connections and fittings. 
ONLY £1595. Post30p. (Dins is example 
only). 

BH.00I HEAD 
SET AND BOOM 
MICROPHONE 

Moving Coil. Ideal for 
language teaching, com- 
munications. Headphone 
imp. 15 ohms. Micro- 
phone imp. 200 ohms. 
£4.82. P. & P. 15p. 

WHARFEDALE , 

LINTON SYSTEM 

Wharfedale 
Linton Ampli- 
fier, Linton 
Turntable, -pair 
of Linton 2 
speakers and 
all leads. 

OUR £106.00 Carr. and 
PRICE Ins. £1.25 
LINTON RECEIVER SYSTEM £15500. 
Carr. & Ins. £1.25. 

AMSTRAD 8000 II 
SYSTEM 

Amstrad 8000 II 7 + 7 
watt amplifier. BSR 
MP60, plinth and cover, 
Goldring 0800 
cartridge, pair 
of Apollo 
speakers and 
all leads. 

OUR 
PRICE £48'25 

C£1.rr. 
00 

Amplifier only, £16.95. Carr. 50p. 

B.S.R. TD8S 8 -TRACK STEREO 
TAPE PLAYER DECK 

Integrated preamps (output -125 mV) 
to feed into any stereo amplifier. 
Automatic and manual programme 
selector. 4 pole synchronous motor. 
210/240 V. 

OUR PRICE £16.25 Post 

SPECIAL PURCHASE! 
FERGUSON 
3414 STEREO 
TUNER 
AMPLIFIER 
TURNTABL 
UNIT 
10-1-10 
watts rms. 
Five push buttons with separate scales 
for pre -tuning to desired FM station. 
Housed in a handsome walnut 
finished cabinet with BSR P128/MP60 
record deck with Goldring G800H 
stereo magnetic cartridge. Offered 
complete with cover and a pair of 
matching Medway Speakers, size 
18"x I I"x8". TODAY'S VALUE AT 
LEAST £125!OUR 

n 
PRICE £75-0 
Carr. & Ins. £I.50. 

SAVE £EE's 
PHILIPS GA308 
TRANSCRIPTION TURNTABLE 
2 speeds 33} and 45 
rpm. Lightweight tu- 
bular counterbalanced 
arm. Belt driven low 
speed synchronous 
motor. Viscous dam- 
ped pick up lift / 
lower device. Com- 
plete with teak plinth 
and hinged cover. 
GA308 less cartridge 
(List £3655). 
OUR PRICE £2450. P. & P. 50p. 
GA308 PU with GP400 stereo magnetic 
cartridge (List Price £47 -65) 

OUR PRICE £29.95 P. & P. 50p. 

LIMITED NUMBER ONLY! 

ROTEL BARGAINS! 
All brand new and guaranteed 

RA2I0 Amp ... 
RA310 Amp ... 
RA6I0 Amp 
RX150 Receiver 
RX200 Receiver ... ... 
RX400 Receiver 
P. & P. 50p extra any item. 

£22.50 
£34.95 
£48.25 
£45.95 
£57 -SO 
£70.95 

WHARFEDALE MID -RANGE HI-FI UNITS 

As used in world famous 
system. 5" dia. Imped- 
ance 4/S ohms. High flux 
ceramic magnet, 20 watts 
rms. Brand new £1.50. 
Carr. 37p. 

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

2 Station, £2.97, 3 Station £5.25, P. & P. 15p 
4 Station £6.62, P. & P. 17p. 

CREDIT TERMS FOR CALLERS 
ACCESS & BARCLAYCARD WELCOME 

V.A.T. 
INFORMATION 

All mail orders received 
on or after April Ist. 
will be subject to Value 
Added Tax. 
THIS MUST BE ADD- 
ED TO THE TOTAL 
VALUE OF GOODS 
ORDERED (INCLUD- 
ING POSTAGE/CARRI- 
AGE) AND ENCLOSED 
WITH ORDER. 

RECORD DECKS (P. & P. 50p) 

B.S.R. McDONALD 
0114 Mini £4.97 
C129 Mono £6.50 
C137 £8.35 
MP60 £9.50 
610 21295 
810 £31.25 
210/TPD3 £875 
MP60/0800 £1295 
MP60/TPDI ,£16-05 
MP60/TPDI/0800 

£19.50 
MP60/TPD2 21435 
610/TPDI £18-95 
510/TPDI £17.95 
HT70 21399 
HT70/0800 £1725 
HT70/TPDI 22035 
11T70/TPDI/0800 

£23.80 
810 Plinth/Cover 

£9.25 
CONNOISSEUR 
BDI Kit £1090 
BD1 Chassis £1365 
BDI/SAU2/Plinth 

£3310 
BD2/SAU2/Chassie 

£2595 
BD2/SAU2/Plinth/C 

£3885 
GARRARD 
2025 T/C Stereo 

£8.50 
SP25 III/Acon 

GP104 Ceramic 
21025 

SP25 III 21025 
SP25 III/5175-6 

21595 
SP25 III Module/ 

M75-6 22350 
SL65B £1375 
AP76 21795 
AP76 Module/ 

M75-6 £8380 
SL72B £2195 
SL95B 23225 
401 22595 
ZERO IODA £3895 
ZERO 1000 230-95 
ZERO 1005 Mod/ 

M93 -E £52.80 
AP96 Module/ 

M75-6 £38-75 
GOODMANS 
TD100 Teak £51.95 
TD100 White £5825 

GOLDRING 
GL69/2 £1850 
GL72 £2895 
GL72/P £2750 
Plinth 69/72 £7-02 
LID 72 £3.25 
GL75 £2895 
GL75P £3525 
Plinth 75 £7.85 
LID 75 £880 
G99 61925 
GL85P/C £5895 
í,101P/C £20-50 

HACKER 
GP45/30 £49.50 
T45 Table 24.95 
LEAK 
Delta Turntable 

£52.50 

MICRO-SEIKI 
MR111 £2950 
MR111 Plinth & 

Cover £9.50 

PHILIPS 
GA105 £1095 
GA160 £2700 
GA308 Teak £2450 
GA308PU Teak 

£29-95 
GA212 £50.75 

PIONEER 
PLI2D 
PL15C 
PLA35 
PL50 
PL41 D 
PLOT 

£8450 
£51.35 
£8285 

£111-85 
£11850 
£11995 

THORENS 
TD125 II £8850 
TDI25AB II £9995 
TX25 £8.95 
TD160C £5855 
TD150A II. £3595 
TD150AB II £39.95 

WHARFEDALE 
Linton Turntable 

£29.95 

PLINTHS & COVERS (P. & P. 50P) 

Budget SP25, etc. £320 
Budget AP76/Zero 1005 £4.50 
Budget B.S.R. £3.25 
SME 2000 System £34-50 

RECORD DECK PACKAGES( 
Decks supplied with 
stereo cartridge 
ready wired in plinth 
with cover. 

GARRARD 
2025TC/9TAHCD .. 
SP25 III/G800 
SP25 ZII/M75-6 
8P26 III/3144.7 
SP25 III/M44-E 
SP25 III/M55E 
AP76/0800 
AP76/M75-6 
AP76/M55E 
AP76/M75EJ 
AP76/G800E 
AP76/M44E 
AP76/M75ED 

B.S.R. McDONALD 
MP60/0800 
MP60/M44-7 
MP60/M44-E 

GOLDRING 
GL75/0800 
GL75/G800E 

. & P. 50p) 

£1275 
£1850 
£1850 
£1975 
£2095 
£22-40 
£2795 
£3025 
£3050 
£32-50 
23075 
23050 
£3895 

£17-50 
£18.95 
£1995 

£39.50 
£4250 

G.W.SMiTH &CO (Radio) LTD 
Personal Callers Welcome -All Branches Open 9-6 Mon. to Sat. 

10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-637 2232 - 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
257(258 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-580 0670 
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 

All Mail Orders to - 
11 -12. Padtlinston Green, 

London, W.2 
Tel : 01-262 6562 

1139 



7k * 7k * * * * 7k * 

CUSTOM 

BUILT ** 

,t TO 

* FIT YOUR SHACK 

* AND YOUR POCKET! * 
The Space Age WORLD RECORD award winning 7' 6" long 
All Band JOYSTICK VFA Antenna-JOYMATCH A.T.U. - 
TRIO RECEIVER or TRANSCEIVER-Matching HEAD- 
PHONES-A COMPLETE STATION IN ONE COMPACT 
PACKAGE-THE FLAT DWELLER'S DREAM ! 

1972 JOYSTICK VFA £11.40 (A); JOYMATCH ATU 111 

*or 111A £11.40 (B); JOYMATCH ATU LO -Z500 £16.45 

(C). 

COMMUNICATIONS HEADPHONES £2.60 (D) 
(All including postage, packing, accessories & insurance.) 

PARTRIDGE PACKAGE No. 1 PARTRIDGE PACKAGE No. 2 

JR310 receiver .. .. £7500 
Items (A); (B); (D) above .. £700 9R59DS receiver ., £4950 

Items (A); (B); (D) above £1100 
Complete Gen. Coverage 

Station .. .. .. £60.50 

PARTRIDGE PACKAGE No. 3 

JR599 receiver .. .. £185.00 
* Items (A); (B); (D) above .. FREE 

Complete Amateur RX Station £18500 

Complete Amateur RX Station £0200 

PARTRIDGE PACKAGE No. 4 

TS/PS515 Transceiver 180W £21000 
Items (A); (C); (D) above .. FREE 

Complete TX-RX Station .. £210.00 

BARCLAYCARD -ACCESS - PERSONAL LOANS!! 

ALSO: SP5D SPKR. £4.50; 2M CAR TRANSCEIVER 
TR7100 £99.50; 2M PERSONAL TRANSCEIVER TR2200 
£62.50; 0A2 MAINS STABILISER 67p. 

NEW: World-wide reception on the amazing 
"DX-CRYSTAL SET" £1.75 (+ 25p) including 
unique aerial. 

PARTRIDGE BUDGET LINE - 
ARTIFICIAL EARTH-SOLVES YOUR EARTH PROB- 
LEMS £4.80; AERIAL BANDSWITCH-TUNED AERIAL 
£4.80; A.T.U. KIT-FULL COVERAGE TX/RECEIVER 

£4.80; ASSEMBLED £5.80. 

(All including Postage, Packing, Accessories & Insurance.) 
Send 3p stamp for full illustrated details of Partridge Products. 

TRIO brochures (state which) 3p stamp extra. 

ADD V.A.T. TO ALL QUOTES FROM APRIL 1st 

CARRIAGE & INSURANCE EXTRA OVERSEAS. 

BOX 5 
PARTRIDGE ELECTRONICS LTD. 

BROADSTAIRS, KENT 
Phone : 0843 62535 or 62839 cheap periods. 

WHAT RADIO PRICED AT UNDER 1M20 
GIVES YOU SUCH A VARIED CHOICE 

OF TRANSMISSIONS? 

Picks up ALL THE USUAL BBC 
Programmes *All the new local 
radio stations *Continental *World- 
wide transmissions *Pop Pirates 

Radio Hams *Aircraft *Shipping 
Police *Taxis *R.A.C. *A.A. *Fire Brigade *T.V. Sound *Ambulances and 1,000e more. 

THE BEST PORTABLE RADIO EVER MADE! We think so. An well a, the standard 
long and medium wavebands it has three short wave bands (including the Marine and Traw- 
ler Band) AND NO LESS THAN THREE V.A.F. BANDS. Listen to your favourite B.B.C. 
programme and then-at the flick of a switch-tune into the control tower and hear a 
"crippled airliner" being talked down to safety. Or listen to the trawlers and ocean-going 
liners-Eavesdrop on the taxi -cabs, fire brigades, ambulances, A.A., R.A.C. and 100s of 
others R.T. mobiles; Extensive shortwave coverage can give you Australia, Pakistan, 
North America, Far East, etc., etc. World famous manufacturer. FULL 3 -YEAR WRITTEN 
GUARANTEE. Beautifully finished In Teak Wood and Stainless Steel. Portable 1.2in 
x bin x 4in, using standard batteries-or can he plugged directly into cosine. 14 transis- 
tors 6 diodes, l thermistor, internal ferrite rod aerial PLUS two external telescopic antennae- 
with sockets for additional aerials, or car aerials. Automatic Drift -Free Reception. Sliding 
tone control. Hi -Fidelity earphone for private listening, local DX switch. FREQUENCIES: 
Long W 160.350Kce. Medium W 040-1600 %cs, Marine 1.6-4 Mee Short W 1 3.7-9 Mee, 
Short W O 9-22 Mas. F.M. (V. HT) 88.108 Mes. Aircraft (VHF) 108-136 Moe. Public Service 
(VHF)148-174ales. 

NOTE: -The Ministry of Posts & Telecommunications state a Licence (not generally available 
to the public) fa required for the reception of transmissions by Fire Brigade. Aircraft. 
Shipping, etc. 

COMPOI15Y511M 

CHA. NEL 11 SYSTEM/ 

JUST ARRIVED-a NEW system tram Switzerland-the 
home el precision built electronics equipment. GENUINE f 

2 -WAY WALKIE-TALKIE SYSTEMS. Ideal for all crowd 
control, doctors, fishermen and cation] marine use. The ` 
telescopic antenna pulls in the voice at the other end with 
crystal clear clarity-even 8 miles away! Frequency 29.9 mca. 
(Interchangeable according to your licence stipulations. 
flattery operated-no wires. A tremendous time & money 
saver. 2 Unite complete with FREE carrying cases. 
NOTE: Licence req. to operate. 
Terms £19 dep. & 8 months at £9. (Total £73) 

Send Sp stamp for Discount Brochure of unusual Frequency Radios 

SCIENTIFIC & TECHNICAL (PW4) Towerfleld Trading Estate, Southend, Essex 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! 11111111111111111111111111111111111111111111111111111111111111111111111111 

Regent llin 
Major Lin 
Deluxe 12ín 

Baker Loudspeaker Co., Bensham Manor Passage, 
Thornton Heath, Surrey. Tel. 01-684 1665 

BNHER12inMAJOR£9 
30-14500 cps. Double cone woofer and 
tweeter combination. Baker ceramic magnet 
assembly flux density 145000 gauss. 
Bass resonance 40 c.p.s. 20 watt RMS. 

MAJOR MODULE KIT £11 N50 
30-17000 cps. with tweeter, crossover and 
baffle. 

Baker Loudspeakers full range 
£8 Superb 12ín £15 Group 25 12ín 
£9 Auditorium Lin £14 Group 35 12ín 

£10 Auditorium 15in £20 Group 50 15in 

£8 
£9 

£20 

J 

AUTOMATIC EMERGENCY SUPPLY 
250v 50Hz-150 watt Inverter, Full kit of parts excluding meter. Circuit as 

appeared In December P.W. Complete kit-£1595 + 80p P. & P. 

OTHER INVERTERS AVAILABLE IN KIT FORM 

150 Watt-£13. 50 + 80p P. & P. 75 Watt-£7'80 + 60p P. & P. 
300 Watt-£17-90 + 85p P. & P. 40 Watt-£5.20 + 40p P. & P. 

25 Watt-£2.60 + 20p P. & P. 

All above operate from 12e. battery and give 250e.-50Hz. Output. 
24 volt types are also available, alternative outputs or taps can be suppl led. 

Transformers and/or Transistors can be supplied separately. 

SPECIAL OFFER 

12v. Fluorescent lights, suitable for tents, caravans, houses or secondary 
lighting for factories, hotels, etc, 12 inch -8 watt-£3'40 post paid. 
21 Inch -13 watt-£4'20 post paid. Large discounts available for quantities. 

TEXAN AMPLIFIER 
Fibre glass P.C. board-£2'00 + 102 P. & P. 

Transformer-£4.00 + 30n P. & P. 

Other components including Teak Cabinet-£24.00 + Postage. 

ASTRO ELECTRONICS 
6, BARNES ROAD, CHESTERFIELD, DERBYSHIRE 

1140 



TRANNIES 
24 WOODHILL, HARLOW, ESSEX 

Phone Harlow 37739 

PAP 10p. Price list S.A.E. (No callers please) 

LOWEST 
piCES 

Please compare our Prices!!! 
all our stock are brand new. With full 

money refund if not completely satisfied. 

74 Series TTL 
7400 
7401 
7402 
7403 
7404 
7405 
7408 
7410 
7411 
7413 
7420 
7430 
7440 
7441 
7442 
7446 
7447 
7448 

l-24 
15p 
15p 
I5p 
15p 
15p 
I5p 
18p 
15p 
I5p 
29p 
15p 
15p 
15p 
67p 
67p 
97p 
97p 
97p 

25 plus 
14p 
14p 
14p 
14p 
14p 
14p 
lip 
14p 
14p 
26p 
14p 
14p 
14p 
64p 
64p 
94p 
94p 
94p 

7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7486 
7490 
7491 

1-24 
15p 
15p 
15p 
15p 
15p 
29p 
29p 
37p 
37p 
47p 
43p 
67p 
97p 
97p 

1.10p 
32p 
67p 
37p 

25 plus 
14p 
14p 
14p 
14p 
14p 

26p 
26p 
35p 
35p 
45p 
40p 
64p 
94p 
94p 

1.05p 
30p 
64p 
34p 

7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 
74110 
74111 
74118 
74119 
74121 
74141 
74145 
74150 

1-24 
67p 
67p 
77p 
77p 
77p 

I75p 
97p 
97p 
40p 

1.25p 
1.00p 
I.00p 
1.35p 

67p 
67p 

150p 
1.30p 

* Devices may be mixed to qualify for Price Breaks 
* 100 Plus less 10% off 25 plus break 

Linear Integrated Circuits 
301a TO99 49p 723c TO99 87p 
30Ia DIL 45p 723c DIL 90p 
701c 63p 741c TO99 38p 
702c 63p 741c DIL 36p 
709c TO99 28p 741c 8 Pin DIL 34p 
709c DIL 31p 747c DIL 42p 
710c 53p 748c TO99 38p 
71Ic 58p 1437 I10p 

1458 1IOp 

25 plus 
64p 
64p 
74p 
74p 
74p 

1.65p 
94p 
94p 
33p 

I.25p 
95p 
95p 

I.25p 
64p 
64p 

I.40p 
1.70p 

Electrolytic 
Capacitors 

4 VOLT 
47µF 6p 
100µF 6p 

220µF 6p 
3300F 6p 
1000µF 129 
4700µF 26p 

6.3 VOLT 
33µF 69 
68µF 6p 
150µF 6p 
470µF 10p 
680µF 12p 
1500µF 16p 
2200µF 16p 
3300µF -24p 

10 VOLT 
22µF 6p 
47µF 6p 
100µF 6p 
220µF 7p 
330µF 9p 
470µF 9p 
1000µF I2p 
15000F 23p 
2000µF 39p 

16 VOLT 
15µF 6p 
330F 6p 
68µF 6p 
150µF 7p 
2200F 8p 
6800F 15p 
10000F I5p 
1500µF 23p 
2000µF 39p 

25 VOLT 
10µF 6p 
22µF 6p 
47µF 6p 
100µF 7p 
150µF 7p 
220µF 9p 
470µF 12p 
680µF 18p 
1000µF 20p 
2200µF 36p 
5000µF 62p 

40 VOLT 
6.8µF 6p 
15µF 6p 
33µF 6p 

40 VOLT 
47µF 6p 
100µF 8p 
150µF 9p 
2200F 10p 
470µF 17p 
680µF 23p 
1000µF 23p 
2200µF 40p 

63 VOLT 
1µF Op 
2.2µF 6p 
4.7µF 6p 
68µF 6p 
100F 6p 
22µF 6p 
680F 9p 
100µF 10p 
150µF 12p 
220µF 17p 
3300F 20p 
470µF 24p 
1000µF 40p 
1600µF 74p 
2500µF 93p 

Transistors 
AC107 15p 
AC126 14p 
AC127 lop 
ACl'28 12p 
AC142K 20p 
AC141K 18p 
AC176 14p 
AC187 12p 
AC187K 189 

AC188K 18p 
ACY17 21p 
ACY18 19p 
ACY19 28p 
ACY20 20p 
ACY21 21p 
ACY22 18p 
ACY39 629 
AD140 36p 
AD142 40p 
ADI43 86p 
AD149 84p 
AD150 55p 
AD161 27p 
AD162 27p 
AD M/P 50p 
AF114 14p 
AF115 14p 
AF116 14p 
AF117 14p 
AF118 82p 
AF124 24p 
AF139 86p 
AF239 87p 
AL100 B8p 
AL102 60p 
AL103 49p 
AOY26 27p 
ASY27 86p 
AU103 90p 
AU110 97p 
AU111 679 
BC107 8p 
BC108 Sp 
BC109 8p 
130113 14p 
BC116 15p 
BC125 15p 
BC126 22p 
BC132 14p 
BC134 14p 
BCI35 14p 
BC137 14p 

BC138 
B(:142 
BC143 
BC144 
BC 145 
BC147 
BC148 
130149 
BC153 
130154 
BC157 
BC158 
BC159 

24p 
30p 
Sop 
26p 
249 

Sp 
Sp 
8p 

15p 
1ßp 

llp 
12p 

BC168 IOp 
130169 10p 
130177 14p 
130179 14p 
BC182L 89 
BC183L 8p 
BC184L Sp 
730186 30p 
BC212L 10p 
BC213L 10p 
BQ214L 10p 
130258 8p 
130259 8p 
130267 12p 
BC268 18p 
130300 38p 
130301 20p 
BC302 28p 
BC303 45p 
BC304 85p 
BCY70 159 
BCY71 8Sp 
BCY72 15p 
BD123 BOp 
330130 45p 
130131 62p 
BD132 ß1p 
BD135 38p 
130136 44p 
BD14161.70 
1311142 46p 
13F159 S0p 
BF173 28p 
8E177 25p 
BF178 28D 
BF179 321) 
BF194 14p 
BF195 15p 
BF244 25p 

13E260 
13F329 
BF330 
BF390 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
BFY50 
BFY51 
BFY52 
BFY64 
BFY90 
BSX20 
0407 

l6p 

84p 
25p 
82p 
22p 
25p 
24p 
19p 
15p 
15p 
85p 
85p 
17p 
2013 

C428 28p 
C450 15p 
MP8111 82p 
MP8112 42p 
MP8113 82p 
MP8121 80p 
MP8122 40p 
MP8123 45p 
NKT21125p 
NKT212 259 
NKT214 28p 
NKT217 50p 
NKT261 21p 
NKT271 18p 
NKT27418p 
NKT275 28p 
NKT403 65p 
NKT405 79p 
NKY603F 

80p 
NKT613G 

80p 
NKT674 24p 
NKT677G 

221) 
NKT71329p 
NKT773 25p 
0019 50p 
0020 50p 
0023 80p 
0025 25p 
0028 SOp 
0029 SOp 
0035 25p 
0036 85p 
0041 18p 

0044 lßp Diodes & 
0045 18p Rectifiers 0070 S1P 
0071 1N914 7p ISp 0072 18p 1N916 7D 0081 18P 

48 1844 9p 
1N4007 20p 
18113 15p 
18120 15p 
18121 14p 
18130 Sp 
18131 lOp 
18132 12p 
15920 7p 
18922 89 
18923 12p 
19940 5p 
AA119 10p 
AA129 10p 
AAZ13 10p 
AAZ15 12}p 
AA217 12}p 
BA100 15p 
BA1o2 22}p 
BA115 7}p 
BAI44 12}p 
BA145 20p 
BA154 12}p 
BAX1312}p 
BAX1612}p 
BAY1817}p 
BAY31 74p 
BY100 17}p 
BY120 15p 
BY127 1749 
BYX10 22}p 
0A5 174p 

0083 20p 
0084 25p 
TIP29A 48p 
TIP30A 58p 
TIP31A 58p 
TIP32A BBp 
TIP33A 959 
TIP34A 

6140 
TIP35A 

62.80 
TIP36A 

62.90 
TIP41A 72p 
TIP42A 88p 
2N706 12p 
2N930 21p 
2N1131 20p 
2N1132 25p 
2N1613 20p 
2N1711 24p 
2N2904 86p 
2N2904A 

40p 
2N2905 42p 
2N2924 18p 
2872926 99 
2N3053 24p 
2N3054 50p 
2182055 489 
2N3406 40p 
2873663 52p 
2N3702 89 
2N3703 Op 
2N3704 Sp 
2873705 Sp 
2/83706 89 
2N3707 SD 
2173703 8p 
2N3709 Sp 
2N3710 8p 
2N3711 8p 
2N3794 15p 
2N3819 25p 
40361 459 
40362 45p 
40636 55p 

OA9 10p 
0A10 22}p 
0A47 SP 
0A70 7D 

0A73 lOp 
0A79 7p 
0A81 Op 

OA85 10p 
0A90 7P 
0A91 79 
0A95 7p 
0A200 10p 

MULLARD POLYESTER'S 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01µF, 0.0150F, 0.22µF, 8p.0.33µµF, 0.047µF, 0.068µF, 80.0.1µF, 49. 
0.150F, 0.220F, 5p. 0.33µF, 8}p. 0.47µF, 84p.0.08µF, lip. 1.0µF, 18p.15µF, 20p. 2.2/4F, 249 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 00011./F, 00015µF, 0.00224F, 00033µF, 0004714F, 24p. 00068µF, O OSµF, 0015µ11, 
00220F, 0.033µF, 3D. 0.047µF, 0.068µF, 01µF, 4p. 0.15µF, 8p. 0.22µF, 79p. 033µF, llp 
047µF, 13p. 
160V: 0010F, 00151.41", 022µF, 0.0330F, 00470F, 0.068µF, Sp. 010F 81p. 0.151.4F, 44p 
0220F, 5p. 0.330F, Op. 0.4714F, 799. 0.68µF, 110. 10µF, 18p. 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 11 to 2.2M 6) 
Log or Linear 
Single 12p. Dual gang (stereo) 409 
Single type with D.P. switch 129 extra. 

SLIDE POTENTIOMETERS 
58mm, TRACK 
SINGLE GANGED, LOG or LIN lk to 1M. 
40p each 
TWIN GANGED, LOG or LIN 1k to 500k. 
80p each. 

CARBON SKELETON PRESETS 
Small high quality type (linear only). 
All valves 100.5 meg ohms. 
-1 watt 5p each 
-2.5 watt Op each 

VEROBOARD 015 01 
Matrix Matrix 

24ín x 31in 179 28p 
29in x bin 259 25p 
35in x 31in 25p 259 
31In x 51n . SOp 29p 
lin x 17ín (plain) 889 - 
Vero Pins (bag of 36), 20p 
Vero cutter, 45p; Pin insertion Tools (0.1 and 
0.15 matrix) at 559. 

SLIDE SWITCH 
SPOT 10p each. D.P.D.T. l2p each. 

MINIATURE NEON LAMPS 
240V or 110V 1-4 5p, 5 plus 44p each. 

MINITRON DIGITAL 
INDICATOR TYPE 3015F 
Reads 0-9 and decimals 
(Data Sheet on request) 
ONLY £1.50 
16 DIL Socket 80p 
Driven by 7447 96p 

RECTIFIERS 
P.I.V. 1 AMP 15 AMP 

50 1N4001 4p PL4001 7p 
100 IN4002 4p PL4002 8p 
200 IN4003 5p PL4003 99 
400 IN4004 BD PL4004 Op 
600 IN4005 7p PL4005 12p 
800 IN4006 8D PL4006 14p 

1000 IN4007 9p PL4007 18p 

BRIDGE RECTIFIERS 
P.I.V. 1 AMP 2 AMP 5 AMP 10 AMP 

50 80p 48p 6130p 62.00p 
100 82p 529 
200 84p 550 61.809 62.109 
400 309 'S8p 61.959 ß2.20p 
600 40p 629 62.209 62.509 
800 458 - - - 

THYRISTORS 
PIV 50 100 

23 
45 
87 

1 Amp 25 
3 Amps 40 
7 Amps - 

37 
55 
92 

200 300 

40 

400 

47 
60 
112 

RESISTORS 
} watt 5% carbon 1p each 
} watt 10% carbon 1p each 
1 watt 10% carbon 2}p each 
Range 10 ohms to 4.7 meg. 
} watt m/o 2% 8D each 
Range 10-1 meg ohms 

BARGAIN 

PACKS 

Unmarked 
Packs 

Pack of 25 
IN4148 

50p 

Pack of 10 
BC108 50p 
BC107 50p 

(Plastic can) 

Pack of 10 
Plastic 130109 

50p 

Pack of 10 
BC169 50p 

(unmarked) 
but tested 

2182646 
(unmarked) 

SOp each 

Pack of 10 
2N2926G 50p 

unbranded but 
tested 

Unmarked but fully 
tested 

2183055 
1-9 80p 
10 plus 25p 

FULLY 
MARKED 
TYPES 

AD1611,,/P AAD162 

1-9' 549 
10 plus 489 

BC107-BC108 
BC109 

1-9 Sp 
10-99 7p 
100 plus Op 

BC 182L:3.4.212-4 
1-9 Sp 
10 plus 7p 

AC127 or AC128 
1-9 12p 
10 plus llp 
100 plus 99p 

ZENER 
DIODES 
400 M/W 5% 
Miniature 
BZY SS Range 

All voltages 
38-33 Volt 

8p each 

1 watt 5% 

All voltages 
6.8-200 Volts 
129 each 

10 watt 5% 

All Voltages 
7.5-100 Volts 
45p each 
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BARGAIN PARCELS 141b at £1.45 plus 324p p.p.; 2816 at £2.75 plus 
521p P.P.; 561b at £4.50 plus £1 25 p.p. Contain pots, Res, Valves, Diodes 
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip 
Service. 
FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH, medium 
Persistance, green. Ideal scope tube. 
Also 093 44in. dia. Length 15ín, Also 7BP7. All unused as new. Price £1.40 
post paid. 
NEW HEAVY COAX CABLE dia. á" 70 ohms approx. 50ft. lengths £1.40, 
P. & P. 30P. 100 ft. lengths £2.70, P. & P. 50P. 

AERIALS. New Condition Whip Type, 4ft. 209: Ilft. 75p. all collapsible 
type. P. & p. 4ft. 10p, llft. 15p. New bases on adjustable clamp for the 
above, 624p. p. & p. 25p. 

CRYSTALS AS NEW. He 6u, 5,345; 5,030; 4,945; 4,875; 4,840; 4,795; 
4.580; 4,660; 4,520; 4,510; 2,300; 2.295 Kc/s. 50p each plus 81) p.p. 

OUR SELECTION OF 6 -Ex. Equ. METERS consisting of 3in., 2 -gin., 2ìn. 
mill amps, volts, amps. Mixed at the bargain price of £2 P. & P. 25p. mini- 
mum order of six. 

ANY HEIGHT AERIAL TUBULAR SECTIONS }" dia. x 3ft. long. Brass 
screw in ends, copper coated and painted. Good condition. 20p p. & p. 5p 
each. Minimum order 6. 

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 14 inch 500 mico/ 
ammeter 3 gang tuner 75 PF geared ENC type socket size 54" x 44" x 
5". Price £1.50, P. &13- 25p. 

HEADPHONES 3M, High impedance. Good condition 75p, p. & P. 15P. 
R209. Set of valves 624p, P.P. 25p. 
NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 75ft. 40p, 90ft 
474p, 100ft. 55p, P. & p. 20P. 
AERIAL MAST POLES approx. 5ft high 2" dia. Interlocking ends. Mini- 
mum order three. New condition. £1 each section. Carriage 35p each section. 
}" 75 ohms Coax in 50ft coils with BNC plugs good condition. Price £1 + 
307 P.P. 
AS NEW 500ua PENNY SIZE METERS complete with lack plug price 
£1 each, p. & p. 100. 

SLIDING RESISTORS, 12 amp, 1 ohm. Approx. 9in. long. 1-4 amp., 14 
ohms. Approx. Tin, long. As new Ex Eqp. 75p, p.p. 15p. 

QUOTATIONS FOR QUANTITY. 
C.W.O. CARRIAGE CHARGES MAINLAND ONLY 
WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 

á ¢ 

become 
a RADIO -AMATEUR ! 

learn how to become a radio -amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

I free! Brochure, without obligation to: 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME : 

I ADDRESS 
w1343 

BLOCK CAPS please 

/I//I1N1111l®i111E1i' 

ELECTRONIC ORGAN KITS 

* Portable -4 octave keyboard with 40 voices, 3 pitches - 
vibrato, £145.29. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£250.93. * Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain, 
Reverberation, Precussion, Wah Wah, £406.00. * Console 
-2 x 5 octave keyboards and 32 note pedal board, 32. voices. 
Vibrato, Delay Vibrato, Sustain Reverberation, Precussion, 
3 Couplers, etc., at £572-55. 
ALL COMPONENTS CAN BE BOUGHT SEPAR- 
ATELY. SEND 50p FOR LATEST CATALOGUE, 
WHICH INCLUDES SPECIALIZED COMPONENTS, 
HI-FI EQUIPMENT AND ELECTRICAL HOUSE- 
HOLD APPLIANCES. 

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE ROAD, LONDON, S.W.18 
TEL: 01-870 4949 

VALVES SA SERVICE 
NEW!E TESTED! DTESTED!rGUARANTEED! 

SETS 1115, 185. 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL9a. 
Set 01 4 for 91-12. DAF96, 11F96, DK96, DL96, 4 for £1.55. 

R5 28 30C17 78 EAF42 50 EM80 .86 PCF808 488 17801 " 

85 22 30018 .72 EB91 .12 E3181 .88 PCL82 410 UABC80 4 
T4 18 30F5 -64 EBC33 .40 EM84 82 PCL83 55 1TAF42 .1 

04 26 30FL1 .65 EBC41 .49 E3187 460 PCL84 33 UBC41 4 
V4 .47 30FLl2 69 EBC81 30 EY61 88 PCL86 438 UBF80 í 
040 .31 30FL14 88 EBC90 .22 F.Y86 .59 PCL86 417 UBF89 .1 

V4G 35 30L1 .29 EBF80 82 E87 .29 PCL88 .80 UCC84 4 
Y3GT 
Z4G 

30 
485 

30L15 - 

30L17 
.70 
.70 

EBF83 
EBF89 

39 
29 

EZ40 
EZ41 

'89 
.89 

PCL800 
PCL805 

89 
88 

UCC86 .1 

UCF80 .1 

/30L2 -64 30P4 66 ECC81 .17 EZ80 .21 PENA4 .77 UCH42 .1 

A316 .18 301'12 .69 ECC82 .20 EZ81 .22 PEN36C 70 UC1181 I 
AQ5 -22 30P19 85 ECC83 .85 EZ90 25 PFL200 51 'cruse .1 

AT6 .20 30PL1 .60 ECC85 .84 GZ30 484 PL36 48 UCL83 4 
AUB 20 30PL13 489 ECC804 .54 GZ32 .40 PL81 43 UF41 .I 

LAS .20 30PL14 430 ECF80 .30 KT41 .77 PL81A .47 UF89 .1 

BE6 21 36L6GT .45 ECF82 .29 KT61 -56 PL82 411 111241 .1 

BJ6 41 30W4 25 E01135 .55 KT66 .78 PL83 88 UL84 I 
BW7 50 35Z4GT 25 E0H42 .59 LN319 488 PL84 .80 1/5184 .1 

F14 415 booing 468 E01181 .29 LN329 80 PL600 488 UY41 -I 

F23 88 807 .49 ECH83 .38 LN339 .65 PL604 .63 UY85 4 
F26 .50 AC/VP2 .77 ECB84 415 N78 £1.05 PM84 80 VP4B 
JSGT .20 B349 70 ECL80 -30 P61 .40 PX25 95 W77 1 
37G 24 B729 .54 E01.82 .29 PABC80 -31 rise 52 Z77 .1 

1(70 .12 007135 .67 ECL86 415 PC88 .47 PY33 -62 Transüton 
1{8G .36 CY31 28 EF39 .38 PC88 .47 PY81 25 AC107 .7 

97G .35 DAF91 22 EF41 57 PC96 42 PY82 .25 AC127 .7 

SL7GT .32 DAM 416 EF80 43 PC97 88 PT 83 26 AD148 .1 

8N7GT .32 DF91 16 EF85 28 PC900 -29 PY88 468 AF116 .1 

V60 .28 DF96 48 EF86 30 PCC84 -29 PY800 81 AFII6 
17.6GT 28 311177 .20 EF89 .28 PCC85 .23 PY801 411 AF117 
14 .23 DK32 .83 EF91 18 P0088 418 1119 410 AF126 
XSGT .28 DK 91 .28 EF92 27 PCC89 .48 1120 .70 AFI27 
OP13 53 D1191 50 EPOS 465 PCC189 48 1025 78 0026 
2AT7 47 DK96 .45 EF183 .27 PCC805 70 U26 485 0044 
2AU7 .20 DL35 .40 EF184 -29 PCF80 .28 U47 .73 0C45 
2AX7 22 DL92 .26 EH90 .36 PCF82 88 U49 -70 0071 
913060 .75 DL94 .47 ELIO .55 PCF86 .46 U52 .31 0073 .1 

OF2 87 DL96 89 EL" 48 PCF800 58 U78 '24 0078 ' 

0P3 75 DY86 ,24 EL41 64 PCF801 .28 11191 468 0081 .7 

5L60T OCl.7 GT 

.19 

26 
DY87 24 
DY802 33 

EL90 
EL84 

EL95 
gg 
.38 

PCF802 
PCF805 

, 88 
.72 

U193 
úg51 
U301 

.31 
81 
418 

0081D 
.7 OC82 

0082D .7 

,0015 .58 EABC80 82 EL500 .82 PCF806 .58 11329 438 00170 4 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD. 
ESSEX. Tel. 01-550 7441. 
Minimum post/packing on I valve 7p., on each additional valve, 

(3p. per. valve extra) 
Any parcel insured against damage in transit 3p extra. 
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SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
plus 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

r.m.s. into 8 ohm. Frequency response 1211e-30K11z f 3db. Fully integrated pre -amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable for 
8-15 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3" high x 6" wide x 29" deep. 
AC 200/250V. 
PRICE £1050. P. & P. 25p. 

DE LUXE 
STEREO AMPLIFIER 

A.C. mains 
200-240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fieation 
giving ade- quate 

smoothing with negligible hum. 
Vaiv line up: -2 x l:CL86 Triode Pentodes. 1 x ESSO 
as re titer. 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 he adjusted by means of a sepa- 
rate'Balancé control fitted at the rear of the chassis. 
Input sensitivity is approximately 300nr/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 £8.92 P. &P. 45p. 

POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched fully smoothed D.C. outputs giving 6v. and 
79v. and 9v. and 12v. at 1 amp continuous (11amp 
intermittent). 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal ease overall size 6" x 39" x 21^. 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready PRICE f4.50 built and tested. P. & P. 35p. 

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS. 
For T03, complete with mica's and bushes. Size 21" x 
3" approx. 25p pair. P. & P. 5p. 

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6" 
5 for SOp P. and p. 13p. 

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, 30-0-30o. at 
2 ,ymps full wave. Size lin. long x 3}in. wide x 3in. deep. 
Price £1.85 P. & P. 30p. 
MAINS TRANSFORMER, For transistor power supplies. 
Pri. 200/240v. Sec. 9-0-9 at 500mA. 85p. P. h P. 13p. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 959. P. & P 13p. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1.45. P. & P. 30p. 
SPECIAL OFFER MAINS TRANSFORMER 200/240v. 
A.C. Input 35v at 19 amp A.C. output overall size 
29' x 2£" x 3" approx. Suitable drop through or vertical 
mounting 90p. P. & P. 30p. 
CENTRE ZERO MINIATURE MOVING COIL METER. 
100µA. For balance or tuning. Approx. size l' x 1" x 5" 
deep. Limited number. 75p. P. & P. 10p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz-25KHz. Gain 26dB. Solid encap- 
sulation size 11" x 19," x t". Brand new complete 
with instructions. Price 88p. P. & P. 13p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
UBSTITUTES 

A must for servicemen and home constructors. Includin 
many 1000's of British, U.S.A. European and Japans 
transistors. ONLY 40p. Post 5p. 

VAT 
Prices in this advertisement (incl. p. and 
P.) will be subject to VAT as Isom 
tat April, 1973. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. 0109/0129 4 -SPEED AUTOCHANGER- 
With latest mono compatible cartridge £6.97 Carr. 50p. 
Withstereo cartridge £7.97 Carr. 50p. 

GARRARD SP25 Mk III with heavy precision machined 
die cast turntable £1095, carr. 50p. 

SPECIAL BARGAIN OFFER! 
PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100, 
SP25 II and III, SL65B, AT60 etc. or B.S.R. C109, 
C129, A21 etc. Black leatherette finish. Size 120" x 
149" x 39" high (approx. 71" high, including rigid 
smoked acrylic cover). 
NOW ONLY £450, P. & P. 35p. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
£1.50 P. di P. 8p. 

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.50 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £8. P. & P. 10p. 

LATEST RONETTE T/O STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. £1.63 P. & P. 10p. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only £1.50 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7fn. wide x 3in. deep x bin. high. Ready 
built and tested. PRICE £3.95 P. & P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and sneaker ready to fit into cabinet below. 
PRICE £5.25 P. & P. 50p. 
DELUXE QUALITY PORTABLE R/P CABINET MK H. 
Uncut motor board size 149 x 12ín. clearance tin. below, 
51in. above. Will take above amplifier and any B.B.R. or 
GARRARD changer or Single Player (except ATOO and 
SP25). Size 18 X 15 X 8in. PRICE £4.75, P. & P. 50p. 

SPECIAL OFFER ! 

HI-FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size 169" high x 101" 
wide x 59" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8' bass unit, two H.F. tweeter units andfi 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE E8.40 Carr. 65p 
Cabinet Available Separately £4.50 Carr 60p 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter £6.50 Carr. 65p 

LOUDSPEAKER BARGAINS 
ohm5in. 3 oh £1.05, P. & P 15p. 7 x 4fn. 3 ohm £1.15, P. & P. 

20p, 10 x bin. 3 or 15 ohm £1.90, P & P. 30p, E.M.I 
8 x 5in. 3 ohm with high flux magnet £1.82, P. & P. 20p 
E.M.I. 131 x 8in. with high flux ceramic magnet with 
Parasitic tweeter 1, 8 or 15 ohm £3.20, P. & P. 30p. 
R.M.I. 13 x 8in. 3, 8 or 15 ohm with two inoullt tweeters 
and crossover network £4.20, P. & P. 30p. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly £6.75. 
Guitar models: 25w. £6.75, 35w. £8.50. P. & P. 38p 

SPECIAL OFFER! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

8 ohm impedance. £275. P. & P. 25p. 

12tH. "RA" TWIN (ONE LOUDSPEAKER. 10 watts 
peak handling. 3, 8 or 15 ohm £2.20, P. & P. 30p. 
85 ohm SPEAKERS 3in. only bap P. & P. 13p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER -- 

Size 1.10" x 1411' x 1 r'r" deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance S ohm only. 
Response 40Hz-20kHz. (:an be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only £5.95 each. 
P. & P. 25p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually 61.75 yd., our price 75p yd 
length. P. & P. 15p per yd (min 1 yd.) S.A.E. for samples. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo rfn jack 
plug. Frequency response 30-15.000Hz. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE £2.95, P. & P. 15p. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE £1.05, P. & P. 8p 

HARVERSONIC SUPER SOUND 
IO + 10 STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED FIBRE GLASS 
PRINTED CIRCUIT BOARD WITH COMPONENT 
IDENTIFICATION CLEARLY MARKED FOR EVEN 
EASIER CONSTRUCTION 

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first five 
tages on each channel resulting in even lower noise 
eves with improved sensitivity. Integrated pre -amp with 

Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 5 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodised aluminium front panel with 
matching knob, wire, solder, nuts, bolts -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.s. per charnel into 5 ohms. 
Frequency response t3dB 12-30,000 Hz Sensitivity: 
better than 80mV into 111 Q. Full power bandwidth: 
±1dB 12-15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 2l"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 

AMPLIFIER KIT .. £10.50 P. & P. 15p . 

(Magnetic input components 30p extra) 
POWER PACK KIT .. £3.00 P.* P. 30p 
CABINET .. £3.00 P. & P. 30p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £21.00. Post Free. 
Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Hi Di Discotheque use, etc. 

3 -VALVE AUDIO 
AMPLIFIER HA34 MK Ih 
Designed for Hi-Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 79" w. x 4" d. x 
41" h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.95. P. Si. P. 35p. 
HIL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. £4.10. 
P. & P. 40p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
X Sin. deep x tin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. '2.95 

P. & P. 35p BARGAIN PRICE L 
10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL849 in push-pull. 
Super reproduction 
of both music 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 3-15 S2 speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-np 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
13p (Free with parts). All parts sold separately- ONLY 
£7.97 P. & P. 55p. Also available ready built and tested 
£10.97 P. Sc P. 60p. 

Open 9-5.30 Monday to 
Saturday 
Early closing Wed. I p.m. 
A few minuses from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P -w.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA, 
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Sinclair Project 60 
Now -the Z.50 Mk.2 
with built-in automatic 
transient overload protection 

When originally introduced, the Sinclair Z.50 prpved how it was possible to 
design and produce a popularly priced modular power amplifier having 
characteristics to challenge the world's costliest amplifiers. Many thousands of 

Z.50's are now giving excellent service day in, day out. But we have also learned 
that constructors do not always use their Z.50's ideally. That is why we have 

introduced modifications whereby risk of damage through mis -use is greatly 
reduced and performance further enhanced. The Z.50 Mk.2 has improved 
thermal stability, more accurately regulated D.C. limiting to ensure more 
symetrical output voltage swing and clipping and still less distortion at lower 
power. Z.50 Mk.2 is compatible with all other Project 60 modules, and may be 

incorporated to advantage in existing systems. Eleven silicon epitaxial planar 
transistors are now used, two more than in the original Z.50: circuitry has been 
re -designed, making this versatile high performance amplifier better than ever. 

Z.30 the power 
amplifier for quality and 
economy 

with 
free 
manual 

£4.48 

The Z.30 provides excellent facilities for 
the constructor requiring a high fidelity 
audio system of less power than that 
available from Z.50's. Using a power 
supply of 35 volts, Z.30 will deliver 15 
watts RMS into 8 ohms, or 20 watts RMS 
into 3 ohms using 30 volts. Total harmonic 
distortion is a fantastically low 0.02% at 15 
watts into 8 ohms with signal to noise 
ratio better than 70 dB unweighted. Input 
sensitivity 250mV into 100K ohms. Size 
80x57x13mm(3*x2-,xz)Z.30,Z.50 
and Z.50 MK.2 modules are compatible 
and interchangeable. 

Brilliant new 
technical specifications 
Input impedance 100 Kr) 
Input (for 30w into 80) 400mV 
Signal to noise ratio, referred to full o/p at 
30v HT 80dB or better 
Distortion 0.02% up to 20W at 80. See curve 
Frequency response 10Hz to more than 
200 KHz±1 dB 
Max. supply voltage 45v (40 to 80 speakers) 
(50v 1 5Q speakers only) 
Min. supply voltage 9v 

- 
- 

Load impedance - minimum : 4sz at 45v HT 
Load impedance - maximum : safe on open 
circuit 

Guarantee 
If, within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd., you are dissatisfied with it, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co-operation with 
Sinclair Radionics Ltd. 

Each Project 60 module is tested before leaving our factory 
and is guaranteed to work perfectly. Should any defect arise 
in normal use, we will service it at once and without any 
charge to you, if it is returned within two years from the date 
of purchase. Outside this period of guarantee a small charge 
-Itypically £1.00) will be made. No charge is made for 
postage by surface mail. Air Mail is charged al cost. 
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Typical Project 60 applications 
System The Units to use together with Units cost 

Simple battery 
record player 

Z.30 Crystal P.U., 12V battery £4.48 
volume control, etc. 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 
volume control, etc. 

12W. RMS continuous 2xZ.30s,Stereo Crystal, ceramicormag. £23.90 
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. 
average needs 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high 
performance) speakers 

2 x Z.30s, Stereo High quality ceramic or 
60; PZ.6 magnetic P.U., F.M. 

Tuner, Tape Deck, etc. 

£26.90 

80W. (3 ohms) R MS 2xZ.50s,Stereo As above £34.88 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
RMS into 8 ohms) 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 
transformer etc., controls 

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) maybe added as required. 
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the world's most advanced: high fidelity modules 

Stereo 60 Pre-amp/control unit 

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, ,a really 
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I,A.A. curve 
-i-1 dB :20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching: within 1 dB. Tone controls: TREBLE --12 to -t 2dB at 10KHz: BASS 
-H 12 to -1 2d6 at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. 

Built, tested and guaranteed. £9.98 

Project 60 Stereo F.M. Tuner 
sg`rxiYw>iuvm ,.. 

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 fan- 
tastically -good results. Other advanced features include varicap diode tuning, printed circuit coils, an 

I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between 
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal 
is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 

SPECIFICATIONS -Number of transistors: 16plus 20 in I.C. Tuning range: 87.5 to 108MHz. Sensitivity: 
7µV for lock -in over full deviation. Squelch level: Typically 20µV. Signal to noise ratio: > 65dB. Audio 
frequency response: 10Hz - 15KHz (±1dB). Total harmonic distortion: 0.15% for 30% modulation. 
Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum 
Operating voltage: 25-30VDC. Indicators: Stereo on ; tuning. Size: 93 x 40 x 207mm. 

Built and tested. Post-free. £25 

Super IC 12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi-fi 
constructors with the IC.10, the first time an IC 
had ever been made available for such purposes, 
we have followed it with an even more efficient 
version, the Super IC.12, a most exciting advance 
over our original unit. This needs very few ex- 
ternal resistors and capacitors to make an 
astonishingly good high fidelity amplifier 'or use 
with pick-up, F.M. radio or small P.A. set up, etc. 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran- 

sistor circuit contained within a 16 lead DIL 
package, and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6-852. Frequency Response: 5Hz 
to 100KHz_+_ 1 dB. Total Harmonic Distortion: 
Less than 1%. (Typical 0.1%) at all output 
powers and frequencies in the audio band (28V). 
Load Impedance: 3 to 15 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90dB (1,000,000,000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: 8mA at 28V. Size: 22x45 x 28mm in- 
cluding pins and heat sink.. 

Manual available separately 15p post free. 

With FREE printed circuit 
board and 40 pagen manual. 

£2.98 Post free' 

Power Supply Units 
The new 
PZ.8 Mk.3 

The most reliable power supply unit ever made 
available to constructors. Brilliant circuitry makes 
failure from over load and even direct shorting of 
the output impossible. This is due to an ingenious 
re-entrant current limiting principle which, as far 
as we know has never before been available in 
any comparable unit outside the most expensive 
laboratory equipment. Ripple and residual noise 
have been reduced to the point of almost total 
elimination. This is, of course, the perfect unit for 
Project 60 assemblies, particularly where the new 
Z.50 MK.2 amplifiers are used. Nominal working 
voltage -45. 
PZ.8 Mk.3-£7.98 
(Mains transformer, if required) £5.98 
PZ.5 30v. unstabilised 

(not suitable for Project 60 tuner) £4.98 
PZ.6 35v. stabilised 

(not suitable for/C. 12) £7.98 

the easy way to 
buy and build 
Project 60 
without 
soldering 
Project 605 in one pack contains: one PZ.5, two 
Z.30's, one Stereo 60 and one Masterlink, which 
has input sockets and output components 
grouped on a single module and all necessary 
leads cut to length and fitted with clips to plug 
straight on to the modules thus eliminating all 
soldering. 

Complete with comprehensive £29.95 
manual, post free 
All you need fora superb 30 watt 
high fidelity stereo amplifier 

Order form 
Please send 
I enclose cash/cheque/money order. 

Name 

Address 

PW4 
SINCLAIR RADIONICS, Business Reg. Ni. 699483: 

London Rd, St. Ives, Hunts, PE17 4HJ sinlair 
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Practical Wireless Classified Advertisements 
Classified advertisements 10p per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Service Sheets 
SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault -Finding Guide. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio, 47 Bohemia Road, St. Leonards, 
Sussex. Telephone Hastings 29066. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 40p each 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 

Please state make and model number 

alternative. 

Free TV fault tracing chart or TV list on 
request with order. 

Mail order or phone 01-458 4882 

Aerials 

Direct from the 
Manufacturers 

10 Element 

cl25 
14 Element 18 Element 
£1.50 £1.75 

Ready assembled add Sop 
allow 32'.'.p carnage and packing. 
Please state which channels or group. 

APEX AERIALS (P.W.) 
ALBAN WORKS, MARY ST., JOHNSTONE, RENFREWSHIRE.. 

BAINES for High Frequency Aerials 
UHF Multibeams by J. Beam 

MBM 10 £2.20 MBM 18 £2.90 MBM 30 £390 
MBM 46 £6.00 MBM 70 £11.00 
VHF FM Aerials 
Dipole £1.40, FM/H £2.00, FM3 £300, FM4S £5-55, 
FM6S £7-80 
Masthead Pre -amps 
Single Stage £600, Two stage £8-00, Wideband £7.00 
Accessories: SAE For full list. Co -ax Sp, low loss Op 

11 Dale Cres., Topton, Chesterfield S42 6DR 

DIRECT FROM MANUFACTURER - 
a comprehensive catalogue of UHF & 
VHF/FM aerials, fixing brackets, 
chimney lashings, clamps, masts, 
amplifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful 
installation hints. Send 3p stamp to 
CLAYDEW ENTERPRISES (PW), 261 
Hardess Street, London, S.E.24. 

Wanted 

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, 55 Worcester 
Street, Wolverhampton. 

- SERVICE SHEETS MANUALS BOOKS 
SERVICE SHEETS X12,000 VICE SHEs SHEETS 

D 
MANUALS 

IN, 
STOCK SERVICE SHEET 

ON 30p+ Postage PLEASE ENCLOSE S.A.E. WITH ENQUIRIES... Catalogue 20p. 
New Books and Publications PRICE 
Colour Television Servicing by G.J.King 328 pages. A complete servicing guide £4.40 
Mazda Book of Pal Receiver Servicing by D.J.Seal 288 pages. Includes fault symptons £3.80 
Television Servicing Handbook by G.J.King 358 pages A sound introduction to servicing £3.80 
Understanding Television by J.R.Davies 405/625/Colour Edition. 512 pages £2.10 
Foundations Of Wireless And Electronics by M.G.Scroggie. 8th Edition. 552 pages £3.00 
Beginner's Guide To Radio by G.J.King 7th Edition. 204 pages.A must for newcomers £1.00 
Beginner's Guide To Television by G.J.King 5th Edition. 211 pages. Illustrated £1.60 
Colour Television Theory by G.H.Hutson 334 pages. PAL-System principles/circuitry £3.85 
Electronics in Music by F.C.Judd 169 pages.Circuit designs for the enthusiast £3.15 
Model Radio Control by P .Newel l 134 pages. Theory and Practice. 100 Illustrations £2.25 
T.V.Fault Finding Book by Data Publications Ltd. 405/625 Edition. 124 pages £0.50 

Note. Postage on all books is now 5p in the £1. Orders over £5.00 post FREE (UK only) 

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television available to 

BELL'S TELEVISION SERVICES 4 Albert Place, Harrogate, Yorks. Tel. 0423- 86844 4 
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For Sale 

BBC 2 TV'S 7.50 Including 
Delivery 

Thorn 850 Chassis with UHF Tuner. 
Ex -rental sets sold complete but un - 
serviced. with repolished cabinets. 
Rush £7.50. Cash with Order. 

U.H.F. TUNERS 
For Ferguson 850. 900 Chassis, but 
adaptable for most D/STD Chassis. 
£2.50 each. Plus 50D P&P. C.W.O. 

Send S.A.E. for list of TVs, Tubes. 
Valves, etc. Allow 10-14 days delivery. 

TRADE DISPOSALS (PW), 
Midlands & North: 1043 heeds Road, 

Bradford 3. 
Scotland: Unit I, Peacock Cross Indus- 

trial Estate, Burnbank Road, 
Hamilton. 

Cornwall: Pencoes. Four Lanes. Red- 
ruth. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

MORSE MADE EASY!! 
FACT NOT FICTION. If you start RIGHT you will be 
reacting amateur and commercial Morse within a month 
(normal progress to be expected). 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it. it's as easy ae 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

Beginner's Section only £3.30, Complete Course £4.50 
(Overseas £l 00 extra) details only, 4p stamp. 01-6602896 

GU ISC (Box 10). 45 GREEN LANE, PURLEY. SURREY 

35! CRYSTAL SET Kits, plans. D. 
Sanders, 59 Sweetpool Lane, Hagley, 
Worcs. DY8 2XA. 

Ladders 
LADDERS. 20ft, £7.80; 2412 ft £9.80. 
Carr. 80p. Leaflet. (Dept. WLS) Home 
Sales Ladder Centre, Baldwin Road, 
Stourport, Worcs. Tel. 029-93 5222. 

Books and Publications 

DENCO CLACTON LIMITED 
355.7.9 Old Road 

Clacton -on -Sea, Essex 

Catalogue 20p post paid 
S.A.E. all enquiries 

WORLD RADIO TV HANDBOOK 
(1973 edition) £2.90. Fortnightly World 
Radio Bulletin (ask for free copy) £3.13. 
How to Listen to the World. £2.00. SWL 
Address Book. stations' QSL policies, etc.. 
£1.60. Confidential Frequency List -Forces. 
Air, Spy, etc.. £1.80. Shortwave Voices of 
the World, £1.80. Guide to Broadcasting 
Stations. 60p 

Prices include First Class postage. 
DAVID McGARVA (PW) 

BOX 114, Edinburgh, EH1 IMP 
Giro a/c 17 412 0001 

DIGITAL COMPUTER LOGIC and 
Electronics. Four volume self -instruc- 
tional course. £2.95 including p & p. 
Money back assurance. Cambridge 
Learning (PW), 8a Rose Crescent, 
Cambridge. 



THE PICTURE BOOK METHOD OF LEARNING 
BASIC ELECTRICITY 5pts £4.50.BASIC ELECTRONICS 6pts £54o.BASIC TELEVISION 3pts £3.60 

(Postage and Packing included) 
The Pictorial Approach Manuals assure the quickest and soundest method'of gaining mastery over these subjects. 

he clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is 
your 100% Guarantee. Free Illustrated Prospectus on request. 

Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7HP 

Handbk of Transistor Equiv and Substi utes 47p 
Handbook of Tested Transistor Circuits 47p 
Rad & Electr Colour Codes and Data Chart 20p 
Hi Fi, PA & Disco Amplifier Design H'bk 82p 
Boys Bk of Crystal Sets and Simple Circuits 23p 
How to make FM & TV Aerials, Bands 1,2,3. 23p 
Radio Servicing for Amateurs 25p 
High Fidelity Loudspeaker Enclosures 47p 
Practical Tape Recording Handbook 36p 
Practical Stereo Handbook 
Practical Radio Inside Out 
Transistor Circuits Manual No.1 
Transistor Circuits Manual No.2 
Coil Design and Construction Manual 
Radio TV and Electronics Data Book 
Transis Circuits for Radio Controlled Models 
Prect Transistor Audio Amplifiers, Book 1 

Transistor Test Equip and Servicing Manual 
Handbook of Simple Transistor Circuits 
Modern Transistor Circuits for Beginners 
Sound and Loudspeaker Manual 
Resistor Colour Code Disc Calculator 
Manual Transistor Audio Amplifiers 
Practical Car Radio Handbook 
Radio TV and Industrial Tube & Valve Equiv 
Practical Transistor Novelty Circuits 

(All prices include Postage & Packing) 
FREE lists of other titles avail on request. Send to: 

36p 
47p 
20p 
20p' 
36p 
30p 
47p 
25p 
30p 
42p 
47p 
57p 
15p 
47p 
36p 
47p 
47p 

RADIO BOOK SERVICE 
40 Elwill Way; Beckenham BR3 2RZ 

TRANSISTOR DATA 
THE INTERNATIONAL TRANSISTOR 

DATA MANUAL 
1973 EDITION is now ready. Data on upwards 
of 18,000 transistors of international oreln. 
£ 5.25 plus 35p post & packing in the UK. 
Brochure available. Order direct from 

SEMICON INDEX LTD.. 
Freepost, Wokinghaan, Berks. RG11 2AY. 

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. 732E1 INTERTEXT HOUSE, 
STEWARTS RD., LONDON, SW8 4U1 

RADIO, TV, RTEB Certs., City and 
Guilds, Computers, . Radio Amateurs 
Cert., Practical Electronics (with kit). 
Thousands of successes. Details of 
home study courses and illustrated 
book -FREE. BIET (Dept ZL BPW 25), 
Aldermaston Court, Reading RG7 4PF. 
Accredited by CACC. 

CIE, AMSE, City & Guilds, etc. 
Thousands of exam successes. Postal 
courses in all branches of Engineer- 
ing. Prospectus FREE. State subject of 
interest: BIET (Dept ZL BPW 36), 
Aldermaston Court, Reading RG7 4PF. 
Accredited by CACC. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

Situations Vacant 

MEN! 
£50 p. w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct -from - 

America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500+p.a. 
After training, our exclusive ap- 
pointments bureau -one of the 
world's leaders of its kind -intro- 
duces you FREE to world-wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London Computer Operators 
Training Centre 

M96, Oxford House 
9-15, Oxford Street, W.1. 
Telephone: 01-734 2874 

127, The Piazza. Dept.M9l , 

Piccadilly Plaza, Manchester 1. 

Telephone: 061-236 2935 

IF YOU CONSIDER yourself good at 
radio/electronics as a hobby, why not 
try it as a job? We are looking for 
enthusiasts to be trained in the 
servicing of magnetic recording dicta- 
tion equipment and allied control 
systems Mainly in the Central London 
area but some scope in other parts 
of the country. Previous experience 
with dictation equipment not essen- 
tial. We offer permanent salaried 
positions with a well-known company 
in a rapidly expanding industry. 
Write, in confidence, and tell me why 
you can do this job. Chief Engineer, 
Assmann Dictating Systems Ltd., 
Stockwell House, Hinckley, Leicester- 
shire LEIO 111W. 

Receivers and Components 

ADD VAT AT THE STANDARD RATE 
AFTER APRIL 1st 

MICROCIRCUITS: 709 28p; 710 38p; 707 57p; 741 28p; 
748 37p; PA230 70p; SL702C 50p; PET Op Amp £428. 
TRANSISTORS: 217696 14p; 027697 14p; 2N700A 11p; 
2E1613 I8p: SN1711 16p; 2272018 19p: 2512219 19p; 
2N2219A 19p; 2272904 17p; 2N2926 RED 6p: ORANGE 
7p; YELLOW 8p; GREEN 9p; 25;3053 15n; 2.273004 40p; 
0E3055 35p; 2N3702 10p 2N3703 10p: 2273704 10p. 
2N3705 9p; 2.13706 9p; 2N3709 8p; 2N3710 9p; 2N3711 
9p; SN4058 12p; 2N4059 9p; 2274061 11p; 2274060 11p; 
2N5172 10p; 2N5550 39p; AC107 28p; AC126 12e; 

AC127 12p; AC128 12p; AC176 15p; ACY17 23p; ACY21 
17p; AF1I4 14p; AF115 14p; AF116 14p; AF117 14p; 
AF124 22p; BC107A 5p; BC107B 7p; BC108A 5p; 
BC108B 7p; BC1080 7p; BC10913 6p; BC109C 7e; 

BC125 14p; BC147A 9p; BC167A lop; BC168B 9p; 

BC169B IOp; BC177 13p; BC178 12p; BC179 18p; 

BCY70 15p; BCY71 22p: 110142 35p; BF115 20p; 

BF194 13p; BFX29 24p: '1,E84 20p; BFX86 15p; 

BFX87 24p; BFx88 I8p; 1: '1"50 15p; 11FY51 15e; 

BFY52 15p; BLY47A 40p; Bn.'00 12p; OC44 120; 

0C45 12p; OC71 12p: OC72 12p; OC81 18p; OC83 24p; 
ME SERIES AVAILABLE. RECTIFIERS: 1 AMP: 
10V 31p; 100V 4p; 200V 4:p; 400V 5p; 800V 6p; 1000V 
7p; 3 AMP: 400V 12p. MINERS BZY88 SERIES: 
07V to 33V Sp each. DIODES IN916 4p; OA90 8p: 
OA200 7p; 021202 Sp. SCR IR122D (400V 5A) £1.14; 

BTX30-600 75p. LED PANEL LAMP with BUSH and 
DATA 40p. SOLDERCON DIY IC PIN SOCKETS 
ha per PIN.. IC SOCKETS III or LO: 14 pin 12p; 16 pin 
35p; CARBON FILM '9 w 5% RESISTORS E12 VALUES 
22 to 2.231 1p EACI0 or 7p PER 10 of ONE VALUE. 
DALO ETCH RESIST FILLED FIBRE TIP PEN Sop 
MINIATURE METAL GLAZE RESISTORS 1/16W 5% 
41ip each. ITT POCKET MULTIMETER 27 ranges £17 

JEF ELECTRONICS (P.W.4) 
York House, 12 York Drive, Grappenhall, Warrington, 

WA4 2EJ 
Mail Order Only. C.W.O. P. & P. 9p per order. Price 

List free. 
Satisfaction or year money back. 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V. 1, 
2.2, 4.7, IOmfd.-312 p. 22, 47-4p (50V - 
5p) 100-5p (50V -6p). Subminiature 
bead -type tantalums 0.1/35V,.0 -22/35V, 
0-47/35V, ,1/35V, 2-2/35V, 4.7/35V, 10/ 
16V -8p. Mylar Film 100V, 0.001, 0002, 
0.005, 0.01, 0.02-2p. 0.04, 0.05-212p. 
0.068, 0.1-3p. Polystyrene 63V, E12 
series lOpf-10,000pf-2p. Miniature High - 
stab resistors E12 series 5% 13W 
Carbon Film in-1OMO (10% over 1M) 
and 1W Metal Film 270-10Mft 8 for Sp, 
Insured Postage 8p. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield S8. 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy - 
combe Rd., Richmond, Surrey. TW9 
2EQ. 01-948 3702. 

ELEVEN BAND RADIO. SW1-4 (4-30 
MHz). Marine. LW, MW, FM. PB 
(76-86). Aircraft (108-136). PB (148-174). 
Battery/Mains. BFO. AGG. Squelch 
Control. Output: 1-3W. 15in x loin x 
517 in, £66. Eight Band Model, with 
BFO, £42. Four Band, MW. FM. Air- 
craft. PB. £15. SAE. Full Lists. Lang- 
tons Radio, High Street, ROCESTER, 
Staffordshire, Tel. 388. 

TELEVISION TRAINING 
(MONOCHROME AND COLOUR) - 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16 

months' duration, with daily attendance, are available for beginners and shorter courses for men with 
previous training in Electronics and Radio. Next course commencing April 16th. Training courses in Marine 
Radiocommunication and Radar are also available. Write for prospectus to: London Electronics College, 
Dept. A/4, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721. 
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rompus alaotronlni 
All Brand New. Money Back 
il dissatisfied. Fast Service. 
9.9 DIGITAL INDICATOR 
O.9DP, with socket and red 
Filter £1.89, 7447 91.89, 
IC GAS DETECTOR. Smoke, 
Butane, Vapour, etc. £1.99. 
data 9p. ULTRASONIC TRANS- 
DUCER. Transmit or receive, 
£2. LIGHT EMIT DIODES. 
Visible red/panel clip/data, 66p. 
INFRA RED (invisible beam), 9119. 
DIGITAL CLOCK integrated circuit, 28 pin DIL. 
12/24 hr. 4/6 digit. £1150, data 15p. F.O.B. £129 
COMPLETE KIT with Plastic Case £81. 
NEW IC RADIO ZN414 £1.19. 
PW TEXAN KIT less chassis £9148. YAKS: te/semi. 
conductor £6.49. Cape 2249 Res D. Transformer 
52.67. TIP 41/42 pair 21.50. 741/748 86p ea. 
INTEGRATED CIRCUITS with data. 
741 Op amp UIL 89p, 709 TOO 910, AIL 291 
710 889, 748 83p, PHOTO DETECTOR/amp 44p, 
VOLTAGE REGULATORS: 19 amp 5 or 12 v type 
£1.67. 723 Sep, 595 TIMER/stab oscillator 89P. 
AUDIO AMP 25W 1111 -Fi etc. £1.24. Stereo: Dual 
Pre -amp £149, MPX Decoder for any FM EX £2.69. 
74E: Data Booklet 12p, gates 7400 etc. 15p. 7490 
59p, 7470/72 29p, 7471 89p, 7492 74, 7418 29p. 
DIL SOCKETS low profile 14 or 16 pin, far 74N, lIp. 
SEMICONDUCTORS 
2E8055, 89p. BC107, 7p. BC108, 7p. BC109, Op. 
AC125/6/7/8, AC127/8, AC187/8, AF117, i8p; 
AD161/2, 85p; BC167/8/9, 17D: BC177/8/9, 159; 
13C182/3/4, lip; BC212/3/4, isp; BCY70, 16p; 
BFY60/51/52, 179; TIS43 UJT, 29p; 2N706A, lop; 
PET 2N3819, 28p; 2N2926 O. Y., Sp; 2N3053, 17p; 
2N3702/3/4/6/6/7, lip; 2N3708/9/10/11, 91. 
lA RECTS: 50V 8p, 400V 8p, 50V Bridge 29p. 
IN914/6 Sp, 0A81/91 7p, 04000/202 10P. 
RENNES: BZY88 400mW 16, , 5.1V/10W 29p, 
MINI SCR 4A/400V 55p, TRIAC 64/400V 679. 
CAPACITORS: '25/30V Electrolytic. 
10/60/100µF, 6p; 200/500µF, Sp; 1,000µF, 15p, 
DISC: 22pF thee' to 0.047µF, 8p; 0.01 to 0, 80. 
RESISTORS 9W 5%, lip. PRESETS 0.25W, 5p. 
VERO 18p/23p, etc., DIN plugs, 13p; sockets, 9p. 
A.M. MEDIUM WAVE RADIO KIT £1.99. 
ELECTRONIC : PW CAR IGNITION KIT, £6.87. 
FREE CATALOGUE, SAE, Data Sht. 8p ea. 
CWO. P & P 7p, Overseas 85p. Discount 10+10%. 

P.O. BOX 29, BRACKNELL, BERKS. 

CASED AMPLIFIERS 
2xECC83, EL84, EZ80. 242V 1/P sensitivity 2 watts 
0/P into 7 x 4" 313 Speaker. All contained in 
polished cabinet with non-standard single motor 
deck. Tested with circuit £8 (£1). 

COMPUTER PANELS 
Lots of Transistors inc. Power Types, Diodes, R's, 
C's, Pot Coree, etc. Some boards broken, but good 
value at libe. 21 (25p) , 7lbs. £2 (40p). 

60p COMPONENT PACKS 
RESISTORS: 320 carbon 60p (15p); '200 5% 
Hi -stab. SOp (12p); 100 1 and 2% 60p (8p). 
CAPACITORS: 150 Mica, Poly, Ceramic 60D (8p); 
70 Electrolytic 60p (10p); 150 Paper, Foil, Polyester 
60p (15p). Any 5 packs £250 (25p). 

FERRIC CHLORIDE 
Anhydrous Technical Quality In sealed 114 packs 
90p (15p), 101bs £860 (50p). 
COMPONENTS:- BC107-8-9, Sp ea., 14 for £1; 
709C 25p; 741C 25p; 723C 40p; 2103055 95p; 
ÍN4003 7p; IN4006 lip; Croton 1610 Light Guide, 
64 Filament £1 per metre, 5+ 80p, 10+ 70p. 
SURPLUS CAPACITORS MFD/V; 0.47/350 Sp; 
2/150 2p; 8/3508p; 8/450 10p; 25/25 Sp; 500/50 12p; 
550/6 3p; 1000+ 500/18 12p-Lots of others. Lots 
of Odd Units, Scopes, Meggers, Avo's, Sig. Gene., 
etc. at shop for callers. SAE List. Post in brackets, 
small parte 8p. 

GREENWELD (PW11) 
24 Goodhart Way, West Wickham, 
Kent. Tel: 01-777 2001. Shop at 21 
Deptford Broadway, S.E.S. Tel: 01- 

692 2009. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, capacitors, transistors, 
diodes, I.C., gang, pots, etc. Tremen- 
dous value, Send £1 incl. postage 
C.W.O. to Caledonian Components, 
Fosterton Firs, Strathore Road, 
Thornton, Fife. 

RECEIVERS and accessories. B40/62B 
fine-tuning, S -meter and product de- 
tector kits and information. SAE 
details. P. R. Golledge, G3EDW, Glen 
Tor, Torrington, Devon. Tel: 08-052 
2411. 

THE 

TEXAN 
NOW ON DEMONSTRATION 

Désigner approved Kit only £28.50 
Instructions only 35p 

Pack 1. RESISTORS 80p 
Pack 2. SMALL CAPS £1.50 
Pack 1 LARGE CAPS £1.40 
Pack 4. SUNDRIES £1.90 
Pack 5. SWITCHES 90p 
Pack 8. CONTROLS £1'45 
Pack 7. SEMI COND. £8.25 
Pack 8. TRANSFORMER £4.95 
Pack 9. P.G. BOARD £2.00 
Pack 10. CHASSIS, etc £2.75 
Post extra-parts available separately 

Send for list and technical spec. 

Kits also available for 
* Radio Control Systems 
* Digital Clock Systems 
* Integrated Circuit Amplifiers (to 

50W) 

* Hi-Fi Pre -amps 
* Stabilized Power Supply Units 

TELERADIO HI FI, 325 Fore Street, 
Edmonton, London N.9 01-8073719 

CLOSED ALL DAY THURSDAY 

S -N -CHANNEL FETs 3819E-£1 
Full specification devices complete with data and 
circuit details for building voltmeter, timer, ohm- 
meter, etc. 
Send 10p for full list of field effect transistors and 
other top quality transistors available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road, Gerrards Cross, Bucks. 

Mail Order only 

VALVE BARGAINS any 5-Give Free 
ECC82 EF183-EF184. PCF80. PCL82 
PY800. PL36, When buy TVS. 19in. 
U.H.F./V.H.F. TV £6.50 carriage £1.50. 
Slotmeters. Perfect working £1.50. 
Post Free. MIR Radio & TV, 193 Ram- 
say St., Rochdale, Lancs. Tel. 40599. 

NEW MODEL V.H.F. KIT MKS 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built In one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
end built In Jack socket for use with earphones or 
amplifier. 

Only £3.50 +p.&p 1017 U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents. 15p P&P free. 

Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. 5817 9DE 

13A SCOPE. Handbook with Circuit 
Diagram - £2.00. Complete range 
spares, probes, transformers, chokes, 
potentiometers, graticules, etc. Cheap. 
SAE or phone. CT.316 Scope. Hand- 
book with Circuit Diagram - £2. 
SPEAKES, 12 Kenley Avenue, Shrews- 
bury. Tel. 56949. 

PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. All 63V d.c. 
0.47µF: f5% 80p; *2% 40p; *1% 50p 
1.012F: *5% 90p; *2% 50p; ±3% 80p 2'214F: }51ó 50p; f2% 80p; t1% 76p 
4'712F: *5% 70P; d:2% 90p; 
8.8µF: d;5% 95p; d:2% £1.15; d:1%21.40 
101.2F: *0%01.10; t2% £1.40; ±1%81.80 
16µF: *0%21.80: *2%ß2'l0; d;1%£2.70 
TANTALUM BEAD CAPACITORS- 
Values available 0'i, 0'22, 0:47, I'0, 2.2, 4.7, 
681hF at 35V, IOµF 25V, 154F 20V, 2211F 
ISV, 33µF I0V, 47µF 6V, I004F 3V-all 
at 9p each; 6 for SOp; 14 for D. Special pack 
6 off each value (78 capacitors) LS, 
NEWI--TRANSISTORS. BCI07, BCI08 
BC I09, All at 9p each; 6 for 50p; 14 for ill. All 
brand new and marked. Full spec, devices. May 
be mixed to qualify for quantity prices. AFI78- 
42p each; 3 for LI. 
POPULAR DIODES IN914-7p each, 8 for 
50p; 18 for Ll. 1N916 -9p each, 6 for 50p, 14 
for LI. 1S44 -5p each, II for 50p, 24 for LI. 
All brand new and marked. 
NEW LOW PRICE -400 mW Zeners. 
Values available 4'7, 5'6 648, 7.5, 8.2, 9'1,10, I I, 
12, 13.5, ISV. Tel. te 55/ at 5 mA, All new and 
marked. Price lop each, 6 for SOp, 14 for £1.00. 
Special offer 6 off each voltage (66 zeners) £4.50. 
RESISTORS. Carbon film 9W 5%. Range from 
2:2 R to 2.2M I3 in E l2 series, i.e. 10, 12, 15, 18, 
22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, low noise. All at Ip each; 8p 
for IO of any one value; 70p for 100 of any one 
value. Special development pack -10 off each 
value 2.213 to 2.2M I2 (730 resistors) L5. 
440V A.C. CAPACITORS. O' IµF, size I fin x 
Sin, 25p; 0.254F, size Ifin x fin, 30p; 0.47 
and 05µF, size I fin x fin, 35p; I 'OµF, size tin 
X lin, 45p; 2.0µF, size tin x I in, 75p each. 
SILICON PLASTIC RECTIFIERS 1 5 Amp 
Brand new wire -ended 0027. I OOPIV at 8p each 
or 4 for 30p; 400PIV at 9p each or 4 for 34p; 
800PIV at 14p each or 4 for 50p. 
5p post and packing on all orders below L5. 
MARCO TRADING (formerly V. Attwood) 
Dept. E.I, P.O. Box 8,ALRESFORD, Hants. 

COMPONENTS-Integrated Circuits, 
Digital Displays, Diodes, Resistors, 
Capacitors, Switches. List 3p. Cavern 
Electronics, 29 Clarefield Road, 
Leicester LE3 6FB. 

TAPE -HEAD reconditioning service. 
Guaranteed satisfaction. Send worn 
head with £2 to: Sara Electronics, 
Fawkham Avenue, Longfield, Kent. 

TRANSISTORS: mint, branded top grade AD161/162 c.pr: 60p; BC107B, 12p; 
BC169C, 10p; 2N2926G, 12p; 2N3702, lop; 
2N3704, lop; DIODES: OA90, 6p; 
1N4002, 5p. Mail order only, U.K. 
postage 5p. AMATRONIX LTD., 396 
Selsdon Road, South Croydon, Surrey 
CR2 ODE. 

VISIT AUTO TRACTION. Thousands 
of bargains in surplus radio equip- 
ment. Meters, motors, relays, TR/TX, 
telephone equipment, aircraft equip- 
ment. SAE enquiries. 27A, Arragon 
Road, Twickenham, Middx. 892 9489. 

World-wide acclaim, the incomparable 

GLOBE -KING 
Precision standard, inexpensive, low-cost 
valve and transistor Kits for Short -Wave 
10-350 m. V.H.F. 80-180 Mies. Ideal for 
beginners with unique "Easy -Build" dia- 
grams and simplified instructions. Send 
to -day for free literature price list and 
order form, kindly enclose stamped 
addressed envelope (Overseas: Int. Reply 
Coupon). Direct to the sole manufacturers: 

JOHNSONS (RADIO) 
SHAW ST., WORCESTER. 

WR1 3QQ 
Please note new address, city centre. 
Pioneers in DX radio-Established for 
over 30 years. 
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NEW Asallútúaráwámcirrc ire 
tested and aligned and requiring only 
addition of tuning capacitor. coils and 
controls (not included) to make a com- 
plete AM/CW/SSB superhet RX for up to 
30 MHz. Headphone output. Runs off 6v 
to 15V. PP9 suitable. Contains RCA IC 
(equiv. 14 transistors) plus BFO. FET 
lobal osc. and 2 double -tuned IFT's at 
465 kHz. Full instructions and colour 
coded leads make connexion simple. even 
for beginners --.07'85 post paid. 
Provides good stable reception of DX on 
CW/SSB or can be used with HF or VHF 
converters as double superhet. Suitable 
add-on RF and Audio Amp modules also 
available from £2. SAE details. 

P. R. GOLLEDGE G3EDW 
Glen Tor, Torrington, Devon. 

Tel: 08-052 2411 

Miscellaneous 

QUALITY 12 Track R/P Heads, 
mounted in Mumetal Case. 55p each. 
117 Horton Road, Brighton, BN1, 7EG. 

Darned 
Electronic 

Wizardry 
by Dewtron 
Famous kits. e.g. waa-waa complete 
kit £2.95; Fuzz kit £4.75, auto 
rhythm modules P & P 200 min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules, 
musical novelties. etc. Catalogue 159 
from D.E.W. Ltd., 254 Ringwood 
Road, Ferndown, Dorset. 

-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 9p. each or 

Any 25 transistors for only íl90 
ACY22 BFY51 0072 2N3702 
BC108 BFY52 OC202 2N3703 
BC109 BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BC169 0071 2N2926 2N3708 

Money back guarantee, P. & P. IOp. 

J. M. KING (H) 
17 Buckridge, Portpool Lane, London, E.C.I 

HARDWARE-Screws, nuts, washers 
and other useful items in small quan- 
tities. Sheet aluminium to individual 
requirements, punched/drilled. Send 
6p for list. Ramar Constructor Services, 
29 Shelbourne Rd. Stratford -on -Avon, 
Warwks. 

MANUFACTURER'S SURPLUS, 
RECORD PLAYER Cabinets with 
motor board £3.00. Radio Cabinets 
make ideal speaker cabinets 13ín x 7in 
x 5in 50p, AM/FM gang condensers 
with S/M drive 25p. UHF/IF Trans- 
formers, set including sound dis- 
criminator, 75p with data. F/M Tuner 
with valve £1.50. All items new 
includes P & P. ARCHER, 9 Pine 
Grove, Maidstone, Kent. 

BUILD IT in a DEWBOX quality 
cabinet. 2ín x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now-Right now. 

RECORD T.V. SOUND 
using our loudspeaker isolating trans- 
former. Provides safe connection for 
recorders. Hi-Fi equipment or exten- 

sion speakers. 
£1 post free. Instructions included. 

Crowborough Electronics (PW) 
Eridge Road, Crowborough, Sussex. 

£7.25 
Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. 'Sr P. £0.40. 
MAINS INTERCOM NEW MODEL 
No batteries-no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On off .switch and volume control. Price £1440 

IÑTERCOM/BABYALARM 

OUR 
PRICE 
ONLY 

£3.35 
Same as 4 -Station ntercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with eMt. connecting wire. 
Battery 14p. P. & P. 20.25. 

£2.99 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 14p extra. 
P. & P. 22p. Shill price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.41 
lee KENSINGTON HIGH STREET, LONDON, W.S. 

AERIAL BOOSTERS 
We make four types of Aerial Boosters. L45e2 5 
UHF, L12 VHF 405, L11 VHF Radio L10 M/W & 
S/W. Price L45, L12 & L11 £2.95. L10 £2.45. 

VALVE BARGAINS 
Any 5-45p. 10-70p: 
ECC82, ECL80, EF80, EF85, EF183, EF184, EBF89, 
EB91, EY86, PCC84, PCC89, PC97, PCF80, PCF86, 
PCL82, PCL83, PCL84, PCL85, PL36, PY33, 
PY82, PY800, PY801, 30L15, 35015, 6-3012. 

19" UHF/VHF TV £7.50 
THORN 850 SERIES 

Untested but with complete set of spare valves. 
Price £7.50. Carriage £1.50. 

100 MIXED RESISTORS 60p 
From 4 watt to 2 watt and from 10 -ohms to 
10m -ohms our choice. 

100 MIXED CAPACITORS £1 
From 220PF to 200M FD and from 12v/w to 500v/w 
-our choice. 

POST & PACKING under £1.5p. Over £1.10p. 
S.A.E. for leaflets on all items. Money back 
guarantee if not completely satisfied. 

VELCO ELECTRONICS 
62B Bridge Street, Ramsbottom, 

Bury, Lancs. 

LOUDSPEAKER 

BARGAINS 

Fane Pop 150 Watt 18" 8/15 ohm £19.50 
Fane Pop 60 Watt 15"8/15 ohm' £11.15 
Fane Pop SO Watt 12"8/15 ohm £9.25 
Fane Pop 25/212"25 watts 8/15 ohm £5.40 
Fane Pop 15 12" 10 watts 8/15 ohm £4.00 
Baker Group 2512"3, 8 or 15 ohm £6.80 
Baker Group 35 12" 3, B or 15 ohm £8.00 
Celestion P58 for Unilex £2.35 
EMI 13 x 8, 3, 8 or 15 ohms £2.25 
EMI 13 x 83, 8 or 15 ohms £2.60 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms - E3.60 
EMI 13 x 8 type 350 15 watt 8 ohm £8.00 
Richard Allen 8" 3, 8 or 15 ohm 82.35 
Richard Allen 12" dual cone 3 or 15 ohm 
Fane 8" dual cone 808T 8 or 15 ohm . £2.65 
Fane8"d/cone roll surround 807T 8 or 15 ohm £3.50 
Elac 59RM109 9" x 5" 15 ohm £2.70 
Elac 59RM114 9" x 5' 8 ohm £2.70 
Elac 61 d/cone 8 ohm £2.25 
Elac Sr d/cone, roll surround 8 ohm £3.50 
Elac 4' tweeter 8 ohm £1.50 
Crossover for above (p. & p. free) £1.50 
Goodmans 8 P, 8 or 15 ohm £4.75 
Goodmans 10 P, 8 or 15 ohm £525 
Goodmans 12 P, 8 or 15 ohm £10-50 
Goodmans 15 P, 8 or 15 ohm £17.00 
Goodmans 18 P, 8 or 15 ohms £27.50 
2', 2}' or 3' 80 ohm 65 
Phillips 5" 8 ohm £1.95 
7" x 4" or 8" x 5" 3 or8ohm £1.50 
10"x6" 3, 8 or 15 ohm £2.00 

FREE with orders over £6-"Hi-Fi Loudspeaker 
Enclosures" book. 

All units guaranteed new and perfect. 
Prompt despatch p. & p. 25p per speaker. 

WILMSLOW 
AUDIO, Dept. PW 

10 Swan St., Wilmslow, 
Cheshire, SK9 1HF 

B.H. COMPONENT FACTORS LTD. 

VAT: afterse dldt 
t.A.T. at the standard rate 

SPECIAL RESISTOR KITS. (1W or 1W 5'. Carbon 
Film) 10Et2KIT, 10 each EIS value. LOchms1HI 

A total of 610. L&80 net 
25E12KIT. 25 each £12 value, lOohms-1 M 

A total of 1525. £6.50 net 
MALLARD POLYESTER 0280 2511V. Orr') 0.01. 
0-015, 0022, 0033, 0047, Sp. 0.068, 0.1, 0-15, 4p. 
022, 5p. 0.33, 7p. 0.47, Sp. 058, 10p. 1-0, 18p. 
1.5. SOD. 2.2, 28p. 
BULLARD POLYESTER 0206: 100V. (µF) OOI, 
0-015, 0-022, Sp. 0.047. 0.008, Sp. 0-15, 0-22. 4p. 
e-33. 5p. 047, 8p. 0.68. 1-0; lop. 400V: (µF) 0001, 
00015, 0.0022, 0.0033, 0.01, Sp. 0-015. 0.033, 8p. 
MALLARD ELECTROLYTIC 0420. 5p. each. OW/V) 
064/64, 1-6/20, 4/40, 8/40, 10/40, 10/64, 16/40, 
20/64, 25/25, 32/10. 40/16, 64)10, 80/16, 80/25, 
100/64. 125/16, 125/10. 
BI -VOLT ELECTROLYTIC: 8/350. 12p 16/350, 179. 
72/350, 22p. 50/250, 15p. 32/350, 22p. 100/500, 80p. 
LARGE ELECTROLYTIC: 500/05, lop. boo/50. 12p. 
1000/12, 10p. 1000/25, 2000/12. 2500/12, 15p. 
1000/50, 85p. 2000/25, 2,5p. 2500/25, sop. 3000/50. 
85p. 5000/50, 85p. 2500/50, 55p. 1000/100, 60p. 
CERAMIC PLATE. 00V: (pF) 22, 27, 33, 30, 47, 56. 
68, 82, 100. 120, 150, 180, 2.20, 270, 330. 390, 470. 
560, 680, 020, 1K, 1K5, 2K9, 3K3. 4K7, 6K8 (up) 
0.01, 0-015, 0.022, 0033, Sp. 0.047. 30V, 39. 0.1, 
30V. 4p. 
CARBON FILM RESISTORS. 1W. 5% loohrus2-251 ; 

1W 59' aart-1M 19. each or 100 for 55p. 
METAL FILM RESISTORS. 1W 5%2711 -IoM tlp 
each or 100 for £1. 
VEROBOARD 0.1 0-16 CARBON POTS 
21" x 5" 25p 559 5K -2M Log and Lin 
21" x 31" 23p 17p single 15p, single 
31" x 5" 29D 30p with SW. 14p, dual 
3I" x 31" 25p 25p 42p. 
Pins, Pkt. 25 89 Sp SCREENED WIRE 
2 Pin DIN Plug 159, Skt. lop Single 6p/yd., twin 
3 Pin DIN Plug 13p, Skt. 109 9p, stereo 9p, quad 
5 Pin DIN Plug 180° 15p, Skt. 12e. 199. 
Red Panel Neon 240V. 15p. 
Preset Skeleton Pots 1K -1M 5p 
Neon Bulb 90V, wire ended 5 for 209 
1N4001, Bp. 1N4002, 7p. 1N4003, SD. 1N4004, Op 

157914, Op. 7400N, 15p. 7401-7410.7430, 15p 
257706, lop. 4.914, 80p. BC108, 11p. BFY51. 209 
CWO. pn lop. Discount 210-10%. The above items 
are only a few taken from our catalogue which is 
available free. Money back refund. 
Dept. PW, 61 CHEDDINGTON RD., PITSTONE 
LEIGHTON BUZZARD, BEDS., LII7 9AQ. 
Tel.: Cheddington 888448 (STD Code 0206) 
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STABILIZED 
AUTO ADAPTOR 

FOR CAR-CARAVAN-BOAT 
Designed for feeding from 12 volt car battery:-Cassette 
recorders, radios, record players, etc., operated by 
dry cell batteries. Gives 3 different outputs (selector 
switch) 6, 7.5 & 9v; stabilized current for top performance -at no cost. Only £3.50 p. & p. 10p (add 10% VAT 
1st April). 

"AT LAST YOU CAN TRANSMIT AND 
FORGET ABOUT LICENCE EXAMINATIONS" 
because this Ministry approved transmitter/receiver 
kit does not use R.F. 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 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 appli- 
cations for SCHOOL PROJECTS, LANGUAGE 
LABORATORIES, SCOUT CAMPS, etc. 

GET YOURS! SEND £5.50 NOW 
'(S.A.E. for details)' 

TO: 'BOFFIN PROJECTS' 
DEPT. KW20I0 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

GLASS FIBRE P.C. BOARD. Large 
supplies available ',sin single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot), ' ,in double sided one ounce 
copper 1p per sq. inch (under 1 ft.), 
£1 per sq. ft. (over 1 foot). Please add 
lop per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small - 
worth Lane, Garboldisham, Diss, Nor- 
folk. 

FASCIA PANELS to individual speci- 
fication in etched aluminium. Hard- 
ware supplies for constructors. 
Printed circuit boards one-off's. Send 
5p for list. Ramar Constructor Ser- 
vices, 29 Shelbourne Road, Stratford - 
on -Avon, Warwickshire. 

BEDFORD ELECTRONICS 
2 Grove Place, Bedford 

Bedford 51961 

YOUR LOCAL 
COMPONENTS SUPPLIER 
Free catalogue on request 

I2 VOLT 
FLUORESCENT LIGHTS 

fas illustrated) 

Bea, power cuts. Be independent. Ideal 
for caravans, tents, emergency lighting, etc. 
Works anywhere where 12v is available. 
Guaranteed for six months. Ready to use at: 

12 ins. 8 watt £3,60 post paid 
21 ins. 13 watt £4.60 post paid 

Callers welcome. 
For lists or enquiries, large s.a.e. 

SALOP ELECTRONICS, 23 WYLE COP 
SHREWSBURY, SHROPSHIRE. 

Versatile 

10 in 
ONE 
MINI -LAB 

, MINNA' ® 

Compr'sing: 
AC & DC Voltmeter Audio Generator 
Ohm Meter Resistance Substitution 

Capacitance Substitution DC 
Ammeter Battery Supply RF Signal 
Generator RF Field Strength Indicator 
This new, unique instrument £11 s25 
combines all you need for 
testing. Money back if not 
satisfied. plus 25p p. & p. 
Cash with order or send s.a.e. for illustrated data sheet to: 

J. H. ASSOCIATES LTD. (DEPT PW) 
Cricket field Lane, Bishop's Stortford, Herts. 

ENGRAVING. Give your Fascia Panels 
that professional look. Have the letters 
machine engraved. 3p per letter, 
minimum order 50p. Plus P & P. 
Colourstones, 9 Broadway Close, 
Harwell, Berkshire. 

Due to Warehouse Clearance we have a few low 
powered F.M. VHF Wireless Station Type A. 
A.F.V. No. 88. Contained in two units (I) Trans- 
mitter/Receiver, (2) 12 Volt Power Unit and L.F. 
Amplifier. 
The TX and RX are contained in a waterproof 
dictant Alloy case, using a total of 14 Valves, 
operates on four switched channels which are 
Crystal controlled. All 8 Crystals are supplied, and 
are the same in each set. Therefore all sets will 
transmit and receive to each other, provided each 
are switched to the same channel out of the four. 
The Stations are supplied with Mounting Carriers, 
2 Vertical Whip Aerials, plus Aerial Base, Spare 
Valves, Bulbs, Mounting Screws, Connectors, etc. 
Including the Operating Manual giving all details, 
plus circuits of the Wireless set. All above items are 
individually boxed and wrapped, placed in original 
Transit case. 

ABSOLUTELY BRAND NEW 
Made by Echo for the Government, no expense 
spared, few only available at £9.50, carr. £2. 

RADIO TELETYPE TERMINAL SET 
A. type, AN/SGGIA latest Government release of 
these sought after units, housed in metal case, 
approx. size 8" x 19" x 16" deep. Using a total of 
11 Valves, Supply Voltage 115 Volts 50 c/s. 
Containing meter switched for checking, send and 
receive Bias, Send and Receive Level, Loop and 
Plate current, iu fair used ex Government condition. 
Few only available at 57.50, can. £1.50. 

FREQUENCY SHIFT CONVERTOR 
AND COMPARATOR 
Type AN/URA-8B for Diversity use or single 
channels £15 and £10 respectively, Carr. £1.50 and 
£2.50. 

FREQUENCY METER TS186 D/UP 
Recent Ministry release of this scarce and valued 
unit, this is basically the VHF/UHF version of the 
BC221. Range 100 mgs to 10,000 mgs. 
Distributed over approx. 16,500 dial diversion, 
each meter (same as the Bc221) contains its own 
book of Calibration charts, plus circuits and Instruc- 
tion Book. Contained in Metal Shockproof Transit 
case, with Supply Cable, Supply 115 volts ± 10% 
50 e/s. Output on headphones or meter in the 
front, panel. Accuracy is P018ó, P002°ó on the 
Crystal Calibrator check points. Sensitivity ,for 
R/F signal input 500 Micro Volts to 1 volt. A plug 
is also provided for V1010 output for connection to 
an Oscilloscope, RF input connection is via coaxial 
cable or standard Wave Guide. Limited number 
available £1850, carr. £1.50. 

LARGE QUANTITY OF 
TELEPRINTER PAPER 
Available, sprocket fed, contained in sealed packs, 
each pack containing 4 separate wads, price 60p 
per pack of four pads, post 25p, or wooden crate 
containing 5 packs -20 wade £2, carr. 50p. 

CREED TELEPRINTER MOTORS 
For mains 200/250V A.C. for use on 7B Teleprinters 
etc., available brand new £2, post 25p. 

MALLORY LONG LIFE BATTERIES 
Type RM12 1-35 volts as used in Contamination 
Meters No. 1, £1 per box of 50, post 25p. Brand 
new ex government. 

Terms C.W.O. or uncrossed P.O.s in case stocks run 
out, so we can refund same. 

JOHNS RADIO 
424 BRADFORD ROAD, BATLEY, 

YORKS. 
Phone: BATLEY 7732 

CHASSIS 
and of 

CASES 

by EDGWARE ROAD 

CASES HAMMERED FIN SHR 
Type Size Price Type Size Price Tepee-. 
N 8x6x2" £1.00 W 12x7x7" £2.50 
N 6x6x3" £1.05 W 15x9x8" £3.15 
N 4x4x2" 80p Y 8x6x6" £2.25 
U 4x4x4" 95p Y 12x7x7" £2.80 
U 54.x42x41" £1.15 Y 13x7x9" £3.IS 
U 8x6x6" £1.45 Y 15x9x7" £3.35 
U 9ex74x34" £1.55 Z 17x10x9" £4.15 
U 15x9x9" £3.00 Z 19x10x8}"£4.35 
W 8x6x6" £190 Plus p.& p. *Height 
Type N has removable bottom. Type U re- 
movable bottom or back. Type W removable 
front. Type Y all screwed construction. Type 
Z removable back and front. 

H. L. SMITH & CO LTD 

287/9 Edgware Road 
London W21 BE 

Telephone: 01-723 5891 

BLANK CHASSIS 
FOUR-SIDED 16 SWG ALUMINIUM 

Size 
6x4x2" 
7x4x14" 
7x5x2" 
8x4x2" 
84x54x2" 
9x7x2" 
I0x4x24" 
I2x4x24" 
12x5x3" 

Price Base 
34p 17p 
33p 18p 
40p I9p 
38p 19p 
44p 21p 
50p 26p 
50p 2Ip 
55p 22p 
66p 26p 

Size Price Base 
10x8x24" 66p 30p 
12x7x24" 66p 33p 
(2x9x24" 76p 38p 
13x8x24" 76p 38p 
14x7x3" 80p 36p 
14x10x24" 88p 47p 
ISxIOx24" 92p SOp 
17x10x3" £1.10 55p 
Plus post and packing 

TO FIT OUR CASES 
7x5ex14" 38p 2Ip 12x6'ex2" 60p 33p 
7x5¡x2" 43p 2Ip 14x8ex2" 74p 44p 
I1x6exl}" 48p 30p 15ex9ex2r 94p 52p 
IIx6;x2" 55p 30p 17,4x94x24" £1.05 S9p 

Plus post & packing 

PANELS: Any size up to 3ft. at 36p sq. ft. 16 s.w.g. 
(18 s.w.g. 32p) Plus postage and packing 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

The T.V. Graveyard of the North, as seen on T.V. Close to the 
Motorway. Plenty of Free Parking Space. Call in and see us any 
day 9-6. Closed Sunday. Est. 1935. 

NEW TOP QUALITY MAINS TRANSFORMERS. 250v -0-250v 
at, 80mA. 6-3v at 4amp. Not to be missed at LI -50 Post Paid. 
Weight IOlbs. 

QUALITY RECORDING TAPES. 7" L.P. Tapes 75p, 7" S.T. 60p. 
5" L.P. 50p, 5" S.T. 40p. Post on any tape 10p. 

TOP QUALITY TAPE CASSETTES. C60. 35p, C90. 45p, C120. 5Sp 
P. & P. 12p. 
JAP EAPPIES. 3-5 and 2.5 12p each. P. & P. 3p. 

STUDENTS' WIRELESS PROCEDURE TRAINING SET. Com- 
prising; Mike, Single L.R. Phone and Connector. In small Wood 
Case. Good Condition, but Untested. A Gift at f1 -25 Post Paid. 
Complete Untested T.V. Sets. with Back and all Valves, BBCI 
and ITV 17" 90° Tube f2. 17" 110° Tube E3. 19" Slim ES. Carr. 
and Ins. LI 50. 

Reclaimed T.V. Tubes. All with 12 Months' Guarantee. AW43/88 
£1.50. AW43/80 Et -50. MW43/69 LI. Many other Types in Stock. 
Carriage and Ins. on any Tube LI -50. 

cwt. of EX GOVERNMENT ELECTRONIC SCRAP. RESISTORS, 
PANELS, GEARS. ETC. 25p. Carr- 75p. 

Ex Equipment Valves. All Tested on our Mullard Valve Tester 
before despatched. 3 Months' Guarantee on all Valves. Single 
Valves Post 3p, over Post Paid. 

ARP12 Sp PCF80 Sp PY82 8p 
EB91 4p PCC84 Sp PY33 17p 
EF80 Sp PCL82 12p UI91 20p 
EF85 12p PCL83 12p 6BW7 10p 
EBF89 12p PCL84 12p 6U4 10p 
ECC8I IOp PL81 17p 20P1 15p 
ECC82 12p PL82 8p 20P3 IOp 
ECL80 8p PL83 8p 30F5 IOp 
EF50 60p per doe. PL36 I7p 30FL1 20p 
EF9I 4p PY81 8p 6'30L2 20p 
EY86 20p 

COMPARE OUR PRICES 
Speaker Bargains 
E.M.1, 13 x 8 in 3, 8 & 15 OHMS 

PLAIN .. £2.00 
WITH TWEETER .. £2.25 

Type 350-20 watt with Tweeter 
8. OHM p. & p. 37p. .. £7.25 

TWIN TWEETER .. £3.50 
8x5In3,8&15 OHMS .. £1.30 
7x41n3&8OHMS . £1.05 

FARE 8"8.OHM DUAL CONE £2.30 
CELESTION 8" 15.OHM £1.50 
GOODMANS 10x 6 3.OHM.. £1.60 
BAKER GROUP 25 12" 25 

WATT 8 or 15.OHM £5.75 
21" 8 or 64 OHM p. & p. 10p. 50 
POSTAGE 25p per SPEAKER 

Kit -Form Cabinets Teak 
(17"x10"x6") with a 13' x8' 

or8" CUT OUT . £2.75 
(12"x 12"x 6") with a 8"x5"or 

8" CUT OUT .. £2.25 
(PLEASE SPECIFY CUrT OUT) 
Add 35p per Cabinet for P. & P. 

Cartridges with standard fittings & 
styli 
ACOS GP91/2SC or GP91/ 

3SC STEREO COMPAT- 
IBLE £1.05 

ACOS GP94 STEREO CER. £1.90 
ACOS GP95 STEREO CRYS, LI -35 
9THAC SONOTONE STEREO 

CERAMIC (DIAMOND) £2.00 
ACOS GP67/2C MONO CRYS. 65 
ACOS GP101 COMP. CRYS. -75 
19 -TI SONOTONE STEREO 

CRYSTAL 90 
POSTAGE 5p per CARTRIDGE 
Microphone Bargains 
MIC45 "ACOS" metal case, 

crystal hand .. .. -95 
CM 20 Crystal Hand .. 45 
DX143 Dynamic, cassette - 

type stick .. .. .. £1.00 

Microphone Bargains -continued 
MIC60 "ACOS" stick crystal £I.00 
CM70 PLANET stick metal, 

switch crystal £1.45 
DM160 Dynamic uni -dir, ball 

£3.75 
UD130 50K/600 OHM unl-dir, 

ball metal . £4SO 
TW209 LESSON DUAL IMP 

ball metal, uni -dir. E575 
GUITAR MIKE .. 45 
LAPEL TYPE, crystal 
POSTAGE 17p each. 

Amplifier Modules 
One valve chassis Amplifier for 
record player 2 Watt output, volume 
control and tone control, on/off 
switch, £3.50 (P. & P. 25p). 
3 Watt mono Audio Module (Tran- 
sistorised) £2-50 (P. & P. 10p). 
15 Watt Mono Audio Module (Tran- 
sistorised) £395 (P. & P. 10p). 
3 Watt Stereo Module (11" Watt/ 
Channel) £3.75 (P. & P. 10p). 
5 Watt Stereo Module (24" Watt/ 
Channel) £5.50 (P. & P. 15p) 

Stereo Headphones 
De -Luxe finish 8-16 Ohm Matching 
imp, mono/stereo switch .complete 
with lead and stereo Jack plug only 
£2.75 (P. & P. 25p). 

NO STEREO PHONO SOCKET?? 
Headphone Adaptor only £1.35 
(P. & P. 10p) 

Tapes-"MYLAR" base finest 
Quality British made. 
5" 600 ft 36p 59" 1800 ft 85p 
5" 900 ft 45p 7" 1200 ft 55p 
5" 1200 ft 60p 7" 1800 ft 80p 
55" 900 ft 49p 7" 2400 ft 9Sp 
51" 1200 ft 55p 
POSTAGE 9p each. 

THIS MONTH'S SPECIAL OFFER 
BIB Groov-Kleen Model 42, effective record cleaner. Retail price £1.95 

Our price £1.50 (P. & P. 15P) 
- 

SEND 25p FOR COMPLETE. CATALOGUE 
Slight' price alterations due to VAT will effect certain of our items after 

April 1st 

RIVERSDALE ELECTRONICS 
Mall Order Department W4/73, P.O. Box 470, Manchester M66 4BU 

ALL OUR MERCHANDISE IS FULLY GUARANTEED 
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150 
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... ... ... 
Johns Radio .... 150 Stephens Electronics ... ... 120 

Broadway Electronics ... ... ... 1064 
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London Computer Operators Training 

128 
116 
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141 
067 
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Head Office and Warehouse Z & I A ERO SERVICES LTD. Retail Shop 
44A WESTBOURNE GROVE Please send all correspondence and Mail -Orders to Head Office 85 TOTTENHAM COURT ROAD 
LONDON W2 35F 

When sendingcash with order,please include 12' nLONDON WI 
Tel: 727 5641/2/3 spin £for postage and handling 

Tel: 380 8403 MINIMUM CHARGE I5np. No C.O.D. orders accepted 
Please note that the valves offered below are not necessarily of U.K. origin Open all day Saturday 

0A2 0.40 6AR6 - 0.65 6P5 0.75 7Y4 0.75 EF95 0.40 GZ32 0.50 PF 818 1.00 0301 0.65 0A3 0.48 
OB2 0.40 6Aó51 

1.25 
0.50 

5F6G 0.45 
6E11 050 First Quality Fully Guaranteed 10026 

0.70 
0.80 EF98 0,75 GZ34 0.80 000.40 PL33 11404 0.70 OB3 0.70 6Á870 0.85 6F13 0.50 10111 0.85 EF183 0.30 HABC800.55 PL36 0.56 1,801 0.80 003 0.40 6AT6 0.38 ,61,14 0.70 10112 0.55 E0'184 0.35 HK90 0.50 PL81 0.50 UABC80 01)3 0.40 6A176 0.30 6F15 0.65 10F1 0.75 EF804 1.25 KT66 2.35 PL82 0.45 0.40 1B3GT 0.45 6AV6 0.40 6E18 0.50 10F9 0.85 E1(90 0.3E K188 2.25 PL83 0.45 17A1.41 0.70 1L4 0.25 6AW8A 0.65 6F23 0.90 10E18 0,60 BRAND E134 0.50 N78 1.80 FL84 0.40 UAF42 0.60 11t4 0.50 6BA6 0.28 6F24 0.80 10I1 0.60 EL36 0.50 PABC800.40 PL302 0.85 UB41 085 1R5 0.45 6BE6 0.32 6F25 1.00 1OLD11 0.70 - EL37 1.70 PC86 0.60 PL504 0.75 17BC41 0.55 1S4 0.30 

105 0.30 
1T4 0.30 

6BF6 0.55 

613 66 
0.75 
0.55 

6F26 0.35 
6E28 0.70 
60,K6 0.60 

10P13 0.76 
12AB5 0.70 
12AC6 0.60 E L E C T' R O N 1 C VALVES 

EL41 0.75 

EL83 0.50 

P088 0.60 

PC97 0.50 

PL508 0.90 

PL801 1.00 

UBC81 0.45 

UBF89 0.40 104 0.40 6BK7A 0.75 6J4 0.80 12AEO 0.60 EL84 0.25 PC900 0.48 PL802 0.95 UBL1 0.70 
1115 0.75 6BN5 0.43 6J5GT 0.40 12AL5 0.55 3001 0.30 50L6GT0.60 

1 
Dó1160 0.68 ECC88 0.40 EL85 0.43 PC084 0.40 P5184 0.60 UBL21 0.70 1V2 0.55 6BN6 0.60 6J6 0.30 12AQ5 0.50 30C15 1.00 85A2 0.55 DY51 0.55 ECC89 0.50 EL86 0.40 PC085 0.40 PY31 0.85 - 

11092 0.45 
1X2B 0.55 6505 0.25 6J7 0.45 12AT6 0. 0 30017 1.10 90AG 2.40 DY86 0.35 ECC91 0.30 EL90 0.42 PCC88 0.65 PY33 0.63 UCC85 0.45 
21921 0.40 6BR8 0.75 61(417 0.80 12AT7 0. 0 30018 0.90 90AV 2.50 DY87 0.38 E001800.65 EL360 1.15 PCC89 0.65 PY80 0.40 UCF80 0.70 3A4 0.45 61387 1.35 6K6GT 0.75 12AÚ6 0.45 30E5 1.00 9001 0.75 DY802 0.37 E008071.00 EL821 0.60 PC0189 0.60 PY81 0.30 001121 0.80 
3A5 0.75 65W6 0.90 61(7 0.43 12AU7 0. 3 30F11 0.80 90CV 2.40 E80F 1.10 ECF80 0.85 EL822 1.40 PCC805 0.95 PY82 0.35 UCH42 0.70 3BP1 3.50 6BW7 0.90 61(80 0.45 12AV6 0.45 30FL12 1.10 807 0.50 E88CC 0.70 ECF82 0.35 ELL80 0.75 PCC806 0.95 PY83 0.38 001181 0.40 384 0.40 6BX6 0.25 6K25 0.75 12AV7 0. 0 30F114 0.60 813 4.00 E180F 1.00 ECF8041.65 E5134 1.00 PCF80 0.80 PY88 0.40 UCL81 0.60 3V4 0.85 6BZ6 0.45 61601 0.55 124X7 0. 3 3011 0.40 866A 0.85 E810F 990 ECH42 0.75 E5171 0.80 PCF82 0.35 PY800 0.47 UCL82 0.35 5R4GY 0.75 604 0.35 6L7 0.45 I2AY7 0.75 30115 0.95 6642 0.70 E450800.38 ECH81 0.80 EM80 0.45 PCF84 0.80 PY801 0.50 001,83 0.85 
5174G 0.40 6C5GT 0.55 6118 0.50 12B4A 0. 5 30L17 0.95 6080 1.75 EAF42 0.60 EC1183 0.45 EM81 0.80 PCF86 0.60 PZ30 0.88 UF8 0.85 
5V4G 0.50 6ÚD6 0.40 6LD20 0.50 12BA6 0.45 301,12 1.00 6146 1.60 EBC33 0.00 E01184 0.45 E5183 0.50 PCF87 140 QQV02-6 ÚF11 0.80 5Y3GT 0.45 6CD6GA 6N7GT 0.55 12BA7 0. 0 30F19 0.95 6146B 2.50 EBC41 0.65 ECL80 0.50 EM84 0.35 PCF8010.50 2.25 0F41 0.65 5Z3 0.75 1.30 6F28 0.65 12BE6 0. 0 301,L1 0.95 6360 1.25 EBC81 0.33 ECL81 0.50 EM85 1.00 PCF802 0.50 QQV03-10 0F42 0.85 5Z4G 0.45 6007 0.80 6Q7 0.50 12B117 0.50 3Ú1,L131.10 6939 2.25 EB1,80 0.40 ECL82 0.35 EM87 0.70 P0F8060.90 1.25 UF43 0.85 
6/30L2 0.90 60116 0.80 6SA7 0.45 125Y7 0. 5 30PL14 1.25 7199 0.85 EBP83 0.40 ECL83 0.70 EN91 0.40 PCF806 0.75 QQV03.20A UF80 0.85 
6AB4 0.45 6CL6 0.60 60G7 0.45 121(5 1. 0 35A3 0.60 7586 ' 1.50 EBF89 0.32 E01.84 0.55 EYS1 0.40 PCF808 0.90 6.25 UF85 0.40 
6AF4A 0.80 6006 0.80 601(7 0.50 12K7010. 0 35A5 0.75 7895 1.50 EBL31 1.60 ECL85 0.55 EY80 0.75 PCH2000.70 TT21 3.40 0F89 0.40 
6A05 0,25 6CW4 0.70 6817010.45 1207070.45 35135 0.85 A2293 920 EC53 0.60 ECL88 0.40 EY81 0.40 PCL81 0.50 TT22 8.50 UL41 085 6A07 0.45 GOYS 0.50 68N7020.45 128R7 0. 0 3505 0.80 AZ1 0.60 EC86 0.80 EF37A 1.00 EY83. 0.55 PCL82 0.85 1718/20 0.75 17184 0.43 
64186 0.60 6CY7 0.75 68Q7 0.50 201)1 0. 0 35D5 0.75 AZ31 0.55 E088 0.80 EF40 0.00 EY86 0.40 PCLOS 0.85 025 0.85 05184 0.80 
8438 0.30 '6193 0.55 60117 0.50 2011 1. 0 3516010.75 CBL1 0.90 E090 0.85 EY87 0.48 PCL94 0.45 1726 0.85 UY1N 0.60 
6AK6 0.40 61106 0.80 6T8 0.38 20P1 0.50 35W4 0.40 CBL31 1.00 E092 0.45 BF.. 0.86 EY88 0.48 PCL86 0.46 031 0.70 UY11 1.00 
BAKB 0.00 61)1(6 0.60 6U4G1 0.70 20P4 1. 0 3523 0.75 CY1 0.50 EC93 0.80 EF42 0.70 EZ40 0.50 PCL88 1.25 1137 6.50 ÚY41 0.48 
6AL3 0.48 6DQ813 0.75 6175G 0.75 30F5 1, 0 35Z40 0.40 CY31 0.50 ECC35 1,00 EF80 0.80 EZ41 0.75 PCL200 0.75 052 0.40 17Y82 0.50 
GALS 0.22 61)84 1.25 6178A 0.48 2505 0.80 35Z5GT0.70 DAF96 0.59 ECC40 0.70 EFBS 0.85 EZ80 0.28 PCL800 1.10 070 0.40 ÚY85 0.40 84315 0.40 

0.37 
6EA8 0.65 
6E117 0.30 

BVBGT 0.45 
0.40 

251601 0.50 
25Z4G 0. 5 

50A5 0.80 
50B5 0.70 

DF96 0.60 
DK92 0.70 ECC81 0.40 EF86 0,30 EZ81 0.09 PCL8010.95 U78 0.40 W729 0.76 6AM6 

BAQS 0.42 6E37 0.35 
.6X4 
BXSGT 0.45 25Z6GTO. 5 5005 0.80 1)1(96 0.80 ECC82 0.88 EF89 O.ES 

GT1C 8.00 
GY501 0.70 pCL8060.50 U191 0.75 

17201 0.50 Y63 0.75 
6406 0.70 6EW8 0.70 6X8 0.65 30A5 0. 0 5001)601.20 DL96 0.55 ECC83 0.88 EF91 0.87 GZ30 0.45 P1)500 1.80 0381 0.55 Z759 8.00 
BARS 0.55 6F1 0.75 6Y6G 0.80 30AE3 0.40 50EH5 0.65 1,93170 0.60 ECC84 0.30 EPOS 0.35 GZ31 0.40 PF86 0.70 U282 0.55 Z8031.7 1.35 

TRANSISTORS 
1311121 9.66 

21(696 0.15 AC128 0.15 BD123 0.80" --- 
21(697 0.15 AC132 0.85 BD124 0.60 51(608 0.80 AC153 0.20 51)131 0.75 - I i I 2N705 0.70 A0154 0.15 BD132 0.60 
21(708 0.10 AC157 0.17 BF115 0.20 21(708 0.15 A0169 0.10 131r167 0.18 i 

2/9753 0.25 
2N925 , 0.20 

AC176 
AC187 

0.17 
0.25 

BF173 0.20 
BF170 0.80 

- 
i - 

21(930 0.20 
21(987 0.80 

A0188 
ACY17 

0.25 
0.25 

BF180 0.80 
BF181 0.80 

b 
21(1131 G26 ACY18 0.20 BF184 0.20 - ri- ; x 21(1132 G26 ACY19 0.25 13F185 0.20 21(1184 1.25 
2151302 0.17 

ACY20 
ACY21 

0.20 
0.20 

BF194 0.14 
BF195 0.14 

r 
t 1'0F. 

21(1303 0.17 
2E1304 21(1304 0.20 

ACY22 
ÁD140 

0.10 
0.50 

8E196 0.12 
BF197 0.1E11 21(1305 0.20 411149 0.45 BEM 0.85 21(1306 0.25 ÁD161 0.35 BFW87 0.25 2151307 0.25 41)162 0.35 BFW88 0.20 21(1308 0.25 ADZ11 1.25 BFW89 0.20 21(1309 0.25 

°0.20 

ADZ12 1.25 BFW91 0.20 

21,1711 
21(1750 0.75 
2E2147 0.75 

Á1,H5 
AF116 
ÁF117 

01, 
0.17 
0.17 

BFX88 0.20 
BFY17 0.40 
BFY19 0.25 

MULTIMETERS MADE IN USSR 
Prices of these exceptionally well made instruments range 

21(2160 0.60 ÁF118 0,39 BFY51 ó:áó from £4.95 to £10.50. Please write for illustrated catalogue. 
2E2217 0.25 AF125 

AF127 
0.20 BFY52 0.20 

21(221.8 0.20 
2E2219 0.20 AF180 

0.20 
0.85 

136Y26 0.17 
13óY27 2N'2369Á 0.16 

21(2477 0.65 
ÁF181 
AF186 

0.85 
0.40 

0.15 
BSY28 0.17 
13óY65 0.20 

SYNCH ROS COPE TYPE C1-5 HIGH CURRENT THYRISTORS 
137X47.1000R ; 1000V 11hA .. .. .. ßE'00 

21(2646 0.40 AF239 
AFZ11 

0.86 BSY95A 0.12 - BTX47.120OR ; 1200V 11.5A .. .. .. £2.50 21(2905 0.25 
2512923 0.12 AFZ12 

0.450.50 
1.00 0e22 0.50 

Made in USSR 
` ' BTX48-1000R ; 1000V 16A .. .. .. 02.50' 

21(2924 0.10 
21(3924 0.13 
2E3053 0.20 

ASY26 
A6Y26 
ASY28 

0.30 
0.350024 
0.25 

0023 0.80 
(1.60 

0025 0.85 
F 

>fS4i8i 

t8 
VARIABLE 21(3054 0.50 

2/93055 
ASY29 
ASY54 

0.80 
0.25 0026 025 Q`i 

.}*- 
0.80 

21(3133 0.25 ASZ15 
ASZ16 

0.70 
0.70 

OC28 050, 
0020 0 80 AUTOTRANSFORMER 21(3134 0.25 

2/53391 0.17 ASZ17 0.75 
oe35 0'00 ,++ 

21(3392 0.17 
21(3393 0.15 

ASZ18 
ASZ20 

0.76 
0.25 

0036 046 
0042 0.20 
0044 0.15 

k-, LATR2M 
21(3394 0.15 
21(3395 0.20 

ASZ21 
AUY10 

0.40 
100 0042 0.12 

0070 0.10 .. Made in USSR 
21(3402 0.16 50107 0.10 0071 0.12 + - Max. current 2 amps 
21(3403 0.16 130108 0.10 0072 0.12 r+'- i Input voltage 115-220-250V 2/53404 0.82 
21(3414 0.20 
21(3415 0.15 
21(3417 0.25 

BC109 
50113 
50110 
B0134 

0.10 
010 
0.20 
0.20 

0075 0.16, 
0076 0.15 
0078 0.26 

te 
a 9 

Output voltage 0 to 255V 
e - i '; Bench mounting 

21(3702 0.10 
2N3703 0.10 

BC147 
BC148 
130149 

0.10 
0.10 

00781) 0.20 
0081 0.20 3 -in tube fitted with telescopic viewing hood, giving PRICE 

21(2704 0.12 
2003707 0.12 
2N3709 0.10 

BÚ152 
50158 

0.12 
0.15 
0.15 

0081D 0.20 
0013 0.20 
00140 0.80 

bright display in full daylight. Sensitivity 10mV/mm 
(narrow baud) to 3OmV/mm (wide based). 
Bandwidth 10 c/s -10 me/s. Triggered sweep pre-set_ ,.. y9y £x55 .' 

21(3710 0.10 
21(3819 0.35 

50175 
ßC186 

0.20 
0.25 

00140 0.85 
00141 0.80 

at 1-2-5-10.30.100.300.1000-3000 µsee per stroke. 
Free -running time base 20 cis to 200kc/s with built-in 

2/53906 0.25 
25702 0.60 

BCY30 
BCY31 

0.25 
0.30 

00170 0,25 
00171 0.25 

crystal calibrator providing timing marks at 05-.2-1.5- 
20.100 µ sec. 

V.A.T. 
20746 0.25 BCY33 0.25 00202 Amptitude calibrator directly calibrated ip volts. From 1st April V.A.T, will be charged extra on all orders. 
A0113 0.15 BCY34 0.30 

0.30 
00201 Input attenuator 1.10.100. When remitting cash with order, percentage of V.A.T. 

40125 0.80 BCY72 0.15 
0.80 

00202 Power supplies 127/230v AC. must be included. Any price reduction resulting from 
AC126 0.20 BCZ10 0.80 

0.85 
00203 0.40 £8900. Packing £1.50. replacement of Purchase Tax by V.A.T. will be sub- 

AC127 0,17 r BCZ11 0.40 00284 0.40 
.PRICE and carriage 

sequently refunded: 
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Over ISO ways 
to engineer a 
beLLe r ¡ULUFe CUTOUTTHIS y 

Tick or state subject of interest. 

MECHANICAL 

This FREE 
pageo 

book 
ad 

put 
success the ro 

through cu E moose 
rne 

Study Course, 

your subject now 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. 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 inter- 
esting 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 to look forward to. There are no books to buy 
and you can pay -as -you -learn. 
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). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained -a 
view echoed by two colleagues who recently commenced the course".- 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".-Student J.A.O. Dublin. 
"My training with B.LE.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold' .-Stuçlent 
C.C.Y., Bucks. 

MVO OW- FOR)WRSELF 
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. Write to 
B.I.E.T. Dept. BPW03, Aldermaston Court, Reading RG7 4PF. 

Post to address below. 
Man. Prod.-tont. Constructional -tont. 

A.M.S.E. (Mech.) D Quality Control :I Building I 
Boiler Inspect. Salesmanship Building Drawing 

& Operation Storekeeping Build. Foreman D 
C& G Eng. Crafts D Work Study Carpentry&Join.I 
C & G Fabricat. D Works Civil & Municipal 
Diesel Eng. Management D Engineering l 
Eng. Inspection Constructional 
Eng. Metallurgy DRAUGHTSMANSHIP Engineering 
Inst. Eng. & Tech. A.M.I.E.D. Construction 
Inst. Motor Ind. Design of Elec. Surveyors 
Mainten. Eng. Machines D Institute 
Mechanical Eng. Dis &Press Tool Clerk of Works 
Sheet Metal Work Design Council Eng. 
Welding D Electrical Geology 

Draughtsman- Health Eng. 
ELECTRICAL & ship Heat & Vent. 
ELECTRONIC 

Gen. Draughts- Hydraulics 

ELECT A.M.S.E. (Elec.) ¿] manship Inst. of Builders 
C & G Elec. Eng. CI I Tech. 

&Tool Des. D Inst. Works & 

C & G Elec. Inst. Tech. Drawing D Highway Sup. 
Painting &Dec. C & G Elec. Tech. RADIO & TELE - 

Computer Elect. D COMMUNICATIONS 
Public Hygiene 

Elec. Maths D Colour TV Road Engineer. 
Elec. Science C & G Radio/TV/ Structural Eng. 
Electronic Eng. Electronics D 

Surveying 
Electrical Eng. D C & G Telecomm. 

GENERAL ERAL Install. & Wiring Tech. D GE 
GEN ralEng. Meters Prac. Rad. Elec. D 

& Measuring (with kit) 12 Council of Eng. 
Instruments D Radio Amateurs Inst. 

Exam. Farm Science 
Radio Servicing GeneralÉducat. I 

& Repairs Gen. Plastics D 
Radio & TV Eng. Pract. Maths I Trans. Course D Pract. Slide Rule 
TV Main. & Serv. Pure & Applied 

Maths 
AUTO & AERO Refrigeration - Aero Eng. D Rubber Tech. 
A.M.I.M.I. D Sales Engineers 
A.E.C. Cert. Tech. Report 
Auto Engineer. Writing 
Auto Repair Timber Trade 
C & G Auto. Eng. D University Ent. 

fil 

MANAGEMENT & 
PRODUCTION 
Auto. Control 
Computer Prog. 
Electronic Data 

Processing 
Estimating 
Foremanship 
Inst. Cost & Man 

Accountants 
Inst. Marketing 
Management 
Metrication 
Motor Trade Man. Management Network Plan. D MAA/IMI Dipl. D Numerical Cont. Motor Vehicle Operational Mechanics D Research 
Personnel Man. D CONSTRUCTIONAL 
Planning Eng. D A.M.S.E. (Civil) D 
Production Eng. D Architecture D 

Coaching for many major exams. 
including ONÇ, C & G, etc. 

I 

I 

I 

I 

I 
°I I 
ó® 

G.C.E. 
58'0' &'A' I 
LEVELS SUBJECTS 
Over 10,000 

I 
I 
I 

QN IBPW03 

group passes 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW03 
Aldermaston Court, Reading RG7 4PF 

NAME' ................................... 
Block Capitals Please 
ADDRESS ............................ 

OTHER SUBJECTS. 

Accredited by Ç.A.C.C. I 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01.634 4444. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agente for Australia and New Zealand-Gordon and Catch (A/sia) Ltd.; South Africa-Central News Agency Ltd.; Rhodesia and Zambia-Kingston Ltd.:. East 
Africa-Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the world £2.65, 
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BUILD TEXAN * FREE TEAK CABINET Flete k Y ! 

FEATURES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
Special Gardeners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES 
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch indicator, headphone socket, 
separate treble, bass, volume and balance controls, scratch and 
rumble filters, mono/stereo switch, Input selector; Mag. P.U. 
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head, etc 
(Parts list Ref. 20 on request). 
Constructional details Ref. No. 21 30p 

YOUR COMPLETE AUDIO -ELECTRONIC STORES 
More of everything at the right price. Ali your electronic requirements 
within 200 yards- call and see for yourself. 

20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

SPECIAL P & P 45p KIT®® COMPLETE WITH FREE TEAK CABINET 
PRICE Designer approved kits distributed by Henrys! 

LOW COST HI-FI SPEAKERS 
E.M.I. Size 13;" X 84". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms £2.20. Post 22p. 
TYPE 150 TC Twin cone ver- 

sion £2.75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. £3.85. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 
£7.70: Post 28p. 

POLISHED CABINETS 150, I5OTC 450 £4.60. Post 30p. 
ASSEMBLED IN POLISHED CABINETS (8 ohms) 
SERIES 6 (Assembled ISO T/C) per pair £1650. Post 70p 
SERIES 8 (Assembled 450) per pair £1895. Post 70p 

ML -3 MW/LW 
TUNER to BUILD 
Uses Mullard Module. Slow 
motion tuning. Built in 
battery. Ferrite:aerial. Overall 

size 7" x 21" x 3f". TOTAL COST TO BUILD 
£4.85, Post 15p. All parts sold separately. Leaflet No. 6 

""BANDSPREAD" PORTABLE TO BUILD - 

Printed circuit all transistor design 
using Mullard RFJIF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also now 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. 329. (Battery 22p). All parts sold separately -Leaflet No. 2 

CATALOGUE 
Fully detailed and illus- 
trated covering every 
aspect of Electronics - 
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

PRICE 55P Paid 
(40p FOR CALLERS) 

PLUS! FIVE 10p 

VOUCHERS 
Send to this address - 
HENRY'S RADIO LTD. 
(Dept. PW) 3 ALBEMARLE 
WAY, LONDON, E.C.I.- 
for catalogue by post only. 
All other mail and callers 
to "303" see above. 

(As featured in "Practical Wireless" 
May to August 1972) 

0 x * SLIM 
DESIGN WITH 

SILVER TRIM 
Overall chassis size 

14;"x6"x2"high 

TEST EQUIPMENT Just a selection! 
5E250B Pocket Pencil Signal Injector £1.90 
5E500 Pocket Pencil Signal Tracer £1.50 
THL33D Robust 2K/Volt £4.55 with case £4.95 
TE15 Grid Dip Meter 440 KHz-280 mHz£13-45 
500 30 KJV Multimeter £9.25 

With leather case £10.50 
200H 20K)V Multimeter £4.20. With case £4.95 
AFI05 50KJV Multimeter £8.50. With case £9.50 
U434I AC/DC M ltimeter with transistor tester with steel 

case £1050 
TE2OD RF Generator 120KHz-500MHz £15.95. Carr. 35p 
TE22D Audio Generator 20Hz-200KHz £17.50. Carr. 35p 
CI -5 3" Pulse Scope 101-1z-IOmHz £3900. Carr. 50p 
7E65 Valve Voltmeter 28 ranges £17.50. Carr. 40p 

ALL NOMBREX MODELS IN STOCK 

ELECTRONIC KITS 
Henry's introduce new huge 
range of audio and electronic 
kits now in stock, everything 
supplied, tremendous value. 
Detailed list Ref. No. 14 on 
request. 

IC RECEIVER 
ZN414 Radio integrated 
circuit as featured in Practical 
Wireless, January 1973, Prac- 
tical Electronics, February 
1973. Price £1.20. 

PA -Disco -Lighting 
UK's Largest Range -Write 
phone or call in. Details and 
demonstrations on request. 
DJ3OL 3 Channel sound to light unit, 3KW. £2950 
DJ4QL 3 channel Mic (built-in) to light., 3kW. £38.75 
DJ70S 70 watt Disco amp/mixer. £49.75 
DISCOAMP 100 watt amp/mixer, £6885 
DJ105S 30. watt Disco amp/mixer, £3225 
Anti -Feedback Quality Mic., £11 50 
0J500 50 watt PA Amplifier £43.95 
DJ700 70 watt £5275 
GROUP 300 150 watt rms "Group" Valve Amplifier -£86-00 
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS. 
SPOTS. DIMMERS -STANDS. MIXERS. SPEAKERS: 
Everything for PA - Disco - Lighting. 
FREE Stock List Ref. No. IB 

PORTABLE DISCOS DETAILS ON REQUEST 
CREDIT TERMS FOR CALLERS 

g343, ggt'. 

BATTERY TAPE DECK 
Garrard 9 volt Tape Deck 
with heads, etc. As previously 
advertised. Limited quantity. 
£9.50, post 30p. 

LEARN A LANGUAGE 
Recorded Cassettes with step 
by step phrase books. 
French, German, Spanish 
Italian. £1.49 per cassette. 
£5.50 per set of four. 

DISCO SPOTBANK 

£1275, p. & p. 
35p. 

HI-FI EQUIPMENT 
Warehouse prices with 
BIG DISCOUNTS plus 
demonstrations (for call- 
ers) and GUARANTEES. 
FREE. 24 page detailed 
brochure (Ref. No. 17). 
You can see the savings! 
EMI HIGH QUALITY 

CASSETTES 
The best UK low noise tapes 
but at a special price. 
'Living Sound' cassettes meet 
the highest international 
standard'(TEC 94A). Fantastic 
price/savings. 

RaRP 3 6 10 
ch for for for 

C60 
C90 
C120 

71p 
98p 

1.48 

1.10 
1.47 
1.80 

2.00 
2.85 
3.50 

3.10 
4.65 
5.60 

Full guarantee. Post paid.. 

See earlier page of this 
magazine for transistors and 
semi -conductor devices. 
Huge range of transistors 
and semi -conductors in stock. 
Free brochure (Ref. 36) on 
request. 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kc/s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
£5.90 per pair. Post IOp 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kcis BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner far 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 £6-97, p.p. 20p. Decoder Kit £5.97. 
Tuning meter unit (1.75 
Mains unit (optional) Model PS900 £2.47. Post 20p 
Mains unit for Tuner and Decoder P56/12 £3.25. Post 20p 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDSI 
Z30 £3.57; Z50 £4.37 
STEREO 60 PZ5 £3.97 

£7.97; PZ8 £4.77 
PZ6 £6-37; 

Transformer for PZ8 £2.95 
Active Filter Unit £4.45 

Stereo FM Tuner £1695 
IC12 £I.8e; - QI6's £15 pr. 

Post etc. -20p per item 

PACKAGE DEALS 
Post 25p 

2xZ30, Stereo 60, PZ5 £1595 
2xZ30, Stereo 60, PZ6 £18-00 
2xZ50, Stereo 60, PZ8 £2025 
Transformer for PZ8 £2 95 
PROJECT 605 KIT £19.95 

VATPrices DO NOT include Value Added Tax. From 1st April, 1973 10% must be 
added and shown separately to your total order (inclusive Post/packing). 
Help us to help you receive your order without delay. 

MARRIOT TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance £2.00 
'I8' Med. Impedance £2.00 
'36' Med:Low Imp. £3.50 
Erase Heads for above 75p 
'63' 2 track mono - 

Hi Imp. £1.75 
'43' Erase Head for above 75p 

7 SEG & NIXIE TUBES 
(Post I5p per I to 6) 

XN3, XNI3, GN6 0-9 side 
view with data, 85p. 
GNP -7, GNP -8 0-9 side view 
with decimal points and data, 
95p. 
3015E 7 seg £2 each. £7 per 
4 with data. 
12 and 24 hour clock circuits 
Ref, No. 31 15p. 

Miniature Amplifier 
5 transistor. 300mW o/p. 
Fitted volume and sensitivity 
control, 9 volt operated. 
£1 -75 each P/P 159. 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs. 
5K, 10K, 25K, IOOK, 250K, 
500K. 1 meg, Log and Lin. 409 
each, IOK, 25K, 50K, IOOK, 

250K, Log and Lin ganged. 
60p each. Henrys 404-406 Electronic Components and Equipment 01-4028381 

RADIO 354-356 High Fidelityand Tape Equipment 01-4025854/4736 
309 PA -Disco -Lighting High Power Sound 01-723 6963 LIMITED 303 Special offers and bargains store 
All mail to 303 Edgware Road London W2 1 BW EDGWARE ROAD, VIi2 

Open:- 9 am -6p 
6 days a week 

1309 closed 
Thursday) 
Al! stores open 
all day Saturday 


