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PACKAGE PRICE HIGH FIDELITY UNITS 
FOR ILLUSTRATED UNITS 

ONLY 

£39.59 
Carr. £1.00 

Or deposit £8.95 
and 9 monthly 
payments £4.22 
(Total £44.93). 

GARRARD 2021 

R.S.C. STEREO PACKAGE OFFERS 
R.S.C. A55 

LOUDSPEAKERS 

Individual Rec. Retail ['Gres. LINEAR 505 AMP 
LINEAR 903 6 + 3 Watt Amplifier . 217 60 
GARRARD 2025 Autochanger + KS40A Cartridge .. 118.58 
Teak Veneer Plinth with Transparent Plastic Cover 1610 
Pair A55 LOUDSPEAKERS (Inc 8" x 3" 19,000 Gauge) 11150 

TOTAL 448.88 

SEND S.A.E. FOR 
FREE COLOUR 

BROCHURE 

SAVE £31.60 
MONARCH 

SPEAKERS 

GOLDRING 
GL72 

'SUPER 30' AMP 

PRICE 
PACKAGE £99.95 LI75 

FOR ILLUSTRATED UNITS 

Or deposit 11400 and 
12 monthly payments D8 00 

(Total £111.00) 
Individual Rec. Retail Prices 
GOLDRING GL72 

Transcription 
Turntable + P.U. £8189 

GOLDRING G800 

DEMxE Part 
etic CridggNTHe £1821 

with Roll-over Cover 210£0 
Pair R.B.C. MONARCH 
LOUDSPEAKERS 288.70 
R.B.C. SUPER 30 
Mk III AMPLIFIER 12876 

TOTAL 218156 

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. free 
Impedance 8-15 ohms. Or Dep. £2 25 & 9 mthly 

pymnts. £1 (Tot. £11-25) 

RSC G66 MkII 6+6 WATT high quality STEREO AMPLIFIER 
Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed circuit construction employing 10 Transistors plus Diodes. Output rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control ± 12db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For 

f standard 200-250v. A.C. mains operation. J Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE HIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and COMPREHENSIVE WIRING DIAGRAMS A INSTRUCTIONS EI I cc) 

Ca Or FACTORY BUILT IN TEAK VENEERED CABINET 
as Illustrated £1499 or dep. £2 20 and 9 monthly payments £1 70 (Total 217.30). 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Plasticised Cone surround. "D" indicates Tweeter Cone providing 
extended frequency range op to 16,000 c.p.s. Impedance 3 or 
8-16 ohms. PLEASE STATE CHOIE. 

Exceptional performance at low cost. 
HF808T 8' 10W 1288 HF120D 12' 15W £4.99 
HF102D 10' 10W £8.40 HF126 12' 15W 45 75 
HF120 12' 15W 14.50 11F128D 12' 13W 48 25 

FANE 807T HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in suitable enclosure. Caat chase!. Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 80 c.p.e. Tweeter 
cone is fitted to extend high note response. Frequency range 26 Ex to 
15 KHz. Gauss 10,000. Impedance 3 or 8-16 G. E3.85 PLEASE STATE IMPEDANCE WHEN ORDERING 

w MODEL 8082 8" 15w. with parasitic Tweeter. £4.9A 5 Response 26 Hz to 16 KHz. Gauss 13,000 Imp 3 or 8-15. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. Size 05 X 45 x tin. 
approx. Completely replaces batteries supplying 1-0v and 90v, 
to battery radio where A.C.1 mains 200/250v. Silt/e is available. 

WITH DICOMPLETE AGRRATM E3 L5 FOR UASSEUSSEED 

READY E3.75 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinet. latent style Satin Teak veneer. Acoustically lined or filled acoustic damping. Ported where appropriate. Credit terms available. 
DO RC H ESTER (Illustrated) Size 16 x 11 x Sin. appr. Range 46-15,000 c.p.e. Rating 8-10 watts. Fitted High flux 13 x 8in. E9 4r Dual Cone speaker. Imp. 3 or 16 ohms. 77 Can. 40p. MONARCH She 19x10X9in. approx. Rating 10 watts. Inc. 18x8in. 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 36-20,000 c.p.e. Imp. 

8 ohms. Gives smooth realistic sound output. 
E 19.35 See 'package offer.' for illustration. Carr. 60p 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enr. 
JE8 Size 16 x 11 x 9in. SE8 For optimum perform - Pressurised. Gives pleasing ance with any Bin. 16.47 results with any £5.35 Hi-Fi spkr. Size 22 L 
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 £7.87 
x loin. P'td. 25 x 16 x 101in. L 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
e 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 
HF126 

SENI5,000 
LINE SPEAKER 

OR 15 WATT DING £6 QZ 95 Carr.5 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250y. AC main. operated. Frequency Reeponee 30-20,000 c.p.e. 

..,6;6 ' ... -2dB. Harmonic Distortion 0-3% at 1,000 c.p.e. Separate Base and 
Treble 'lift and cut' controls. 3 input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 3-15 ohm epkrs. Max. sensitivity 6mV Output rating I.H.F.M. Fully enclosed enamelled case, 91 x 21 x Alin. Attractive brushed silver finish facia plate 103x39in. and matching knobs. 
Complete kit 51 parts with lull wiring diagrams and Instructions. £7,75 C:07:OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE f 10.95 

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 Primaries Screened 

Impregnated and Interleaved where necessary. 

MIDGET CLAMPED TYPE 21 x 21 x 23ío. 
200v., 60mA, 6.3v. 2a 99p 
250-0.260v., 60mA 6.3v 2a 41.05 

FULLY SHROUDED UPRIGHT MOUNTING 
260.0-250v. 60mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.40 
200-0-250v. 100mA, 6.3v. 4a., 0-6-6-3v. 3a. £2.20 
300.0-300v. 100mA, 6.3v. 9a., 0-6-6.3v. 3a. 12.20 
300-0-300v. 130mA, 6-3v. 4a. c.t., 6.3v. la. 

For Milliard 510 Amplifier 22.85 
320-0-360v. 100mA, 6.3v. 4a., 0 5-6.3v. 3a 42.20 
350.0-350v. 160mA, 6.3v. 9a., 0-5-6.3v. 3a 12.85 
423.0-420v. 200mA, 6.3v. 4a., c.t., 6v. 3a £4.95 FILAMENT or TRANSISTOR POWER PACE 
425-0-425v. 200mA, 6 .3v. 4a., 6 3v. Sa., 3v. Typas 6.3v. 1.0a. 49p; 6.3v. 2a. 54p; 6.3v. 3a. 78p; 

3a 15.10 6.3v. 6a. £1 80; 12v. la. 55p; 12v. 3a. or 24v. 
450-0-450v. 250roA, 6.3v. 4a., c.t., 5v. 30 15.50 1.5a£1 -85;0.9-18v ifa £110;0-12-25-42v 2ag1-76.. 

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 
* Jack Socket for Headphones 
* Neon Indicator 
" Satin Silver Finish Metal Fascia 

Solid State Circuitry 
Twenty Silicon Transistors 

e 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 

TOP SHROUDED DROP-THRO' TYPE 
260-0-250v. 7OmA, 6.Sv. 2a., 0-3-6 3v. 2a. £1.85 
260-0-250v. 100mA, 6.3v. 3.5a. 11.68 
250-0-200v. 10omA, 6.3v. 2a., 6.3v. la. £1.80 
360-0-300v. 80mA, 6.3v. 2a., 0-3-6.3v. 2a 11.66 
230-0-200v. 100mA, 6-3v. 4a., 0-6-8.3v. 3a £2.20 
300.0.800v. 100mA, 6.3v. 4a., 0-3-6.3v. 3a £2.20 
300-0-300v. 130mA, 6.3v. 4a., c.t. 6.3v. la 

Suitable for Mallard 610 Amplifier 12.60 
350-0-350v. 100mA, 6-3v. 4a., 0-6.6.3v. Sa 12.20 
360-0-350v. 160mA, 8.3v. 4a., 0-6-8.3v. Sa 18.80 

For Magnetic or 
Ceramic Pick -Ups 
regardless of Price. 
Output (per chan- 
nel) 15 watts RMS COMPLETE KIT 
into 852,. Fre- (less cabinet). 
quency Response Carr. 65p. 
7 Hz to 70 KHz Cabinet if req. £5¡25 
+ if dB. extra. 
FACTORY BUILT UNIT INC. 
CABINET with 12 months' guar- 

£O0,Ì5 antee. Or Dep. £7 and 9 monthly t70 
payments £3.99 (Total £42.91). 

CHARGER TRANSFORMERS 0.9-10v. 11a. 99p; 

AUTO! (Step UP/tep DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v. 50-80 watts £110, 
160 watts. 1190 260 watts 1276; 500 watts £5.75 
OUTPUT TRANSFORMERS 
Standard Pentode 3.000 n or 7.000n to 3 n 50p 
Push -Pull 8 watts EL84 to 8 n or 16 n.. 88p 
Push -Pull 10 watts 6V4, ECL86 to 3, 6, 8 or 

16 n £137 
Push -Pail EL84 to S or 16 1110.12 watt 1185 
Push -Pull Ultra Linear for Mallard 610, etc £220 
Push -Pull 16-18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 16 n 1199 
Pooh -Pull 20 watt high quality sectionally 

wound EL34. 6L6, KT66 etc. to 3 or 1512 1330 

SELENIUM 
RECTIFIERS 

P. W. (Bridged) 
All 6/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 48D. 2a, 86p. 
3a, 50p. 4a, Sep. 

6a, Bop. 
SMOOTHING 

CHOICES 
150mA, 7.1011, 250 
n 70p: IOOmA, 
10H, 200 n Sop; 
80mA, 10H, 360 n 
50p; 60mA, 10H, 
400 n 25p. 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x 10in. 

* Response 30-20,000 c.p.s. COMPLETE KIT 
Impedance 15 ohms £23 * Performance comparable with 

units costing considerably more Carr. 65p 
Consists of (I) 12in. 15 watt Bass 
unit with cast chassis, Roll rubber cone surround 
for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter section series cross -over system. 
(3) 8 x 5in. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and full instructions. Terms: Dep. £4.60 and 
9 monthly payments £2.47 (Total £26.83). 

approx. 
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50 WATT 
SPEAKER 

l' 

HEADPHONES 
MICROPHONE 

GROUP/DISCO UNITS 
100 WATT 
AMPLIFIER 

50 WATT 
SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP 

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 SO WATT SPEAKERS 
Black Rexine covered 
Cabinets 

£72.85 Size approx. G 
18" x 18" x 8" 
(a)(b)(c)O(d) Carr. £1.25 

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

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

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

TYPE 14100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 
TYPE C312 30-40 WATTS Fitted two TYPE C4I2S 50 WATTS 
exceptionally efficient, low feedback howl char- Fitted four 12" 11,000 line 15 watt 
acterietic high flux 13' t 8' 20 watt £ 19.95 speakers: Overall size approx. 56 x 14 x el speakers. Terme: Dep. 83 and 9 Terme: Dep. £4 and 9 monthly pay- £31 to thly payments 4242 (Total £2298) Carr. 50p. mente £3.37 (Tot -all -34 Carr. 75p 
TYPE C4100 100 WATTS Inc. tour 12' 50 watt speaker. for conserva- £65 tive rating. Extra heavy construction. Size approx. 58 x 16 X 10' Acoustically 
filled and pressurised. Term.: Dep. £11 and 12 mthly. pyte. £5.18 (Total £73.16). Carr. LI 

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

output, Hum level-70dB. Response 
±3d6 30-20.000 c/e. All high grade components. Valve. EP86 
F:F86, ECC83, EL34, EL34, GZ34. Separate Baas and Treble 
Controls. Sensitivity 36 milivolte. For High Impedance micro- 
phone,. For Club», School, Theatre», Dance Halls, Outdoor Func- 
ttone, etc. For Electronic Organ, Guitar, String Bue, etc. Gram, 

Radio or Tape. Two separate inputs with vol. controls permit such as "mike" and tsi 
VY 

tll»JI,7r 
Pick-up etc. for mixing muffle., 200-250v. 50 cf, A.C. mains. For 3 and 15 ohm 4Y 

speakers. Twin -handled perforated cover £1 -SO. 12 MONTHS' GUARANTEE. Carr. 65p 
TERMS: Deposit f4 and 9 monthly payments of £210 (Total £22 901- Pend P.A.E. for leaflet. 

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

Microphone, or Guitar P.Ue and Crystal or 
Ceramic Gram. P.U, * Frequency response 30-20,000 Hz. 
Output overload protection plus double fusing 
ONT PANEL (Jack Inputs) 

Gram, Gram, Microphone/Guitar P.U; plu, monitoring 
socket. 
CONTROLS Vol. (1) (2) (3) and (4). Bass, Treble, 
Master Vol., Monitor Selection Switch Gram (1) or (2), 
Main, Switch 

e 4 -y... ,L 

£49.50 e 
Or Deposit £7.50 
and 9 monthly 
payments L5.87 
(Total £55 83) 

Simulated black 
reline, plastic bonded 
metal case. 
ALSO STOCKED 
LINEAR 
T80'IOOD 269.75 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled inputs Plus minter vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard agalnet damage from acciden al shorts. Output for 
Speaker/e 3 to 30 ohms. Size 17' x 7' x 74'. 200-250v. A.C. 
mains. Output 50 watts music rating- 
Or deposit 4745 & 9 monthly pay- 

YSUS 

U4 Carr. 
mente £3.66. Total £8920. 75p. 

RSC PHANTOM '50' Combined 90w Amplifier and 121n. Loud- 
speaker. For Lead Guitar, mie., Gram, Radio. Tape (Not for nee with Bass 
instrumente). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. 
Output Jack for additional 15 ohm Speaker. Attractively finished in black with 
silver-flniahed fascia and trimmings. Compact size. Fitted carrying handle. 
Terms: Deposit £8 95 and 9 monthly 
payrnentc £8 (Total £6295). Carr. LI -50 

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

Loudspeakers. * Four Jack Input, and two Volume 
Controls for instant use of up to four 
pick-ups or "mikes'. Bass and Trold, 
controls. Send B.A.E. for Credit9 Terms: Deposit 1116 A 
monthly payments of £845. 
(Total £7125.1 Carr. £2 

RSC GP30 HI-FI 
AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A. 4 input. 2 vol. control Hi-Fi 
30 watt unit with Separate Base 
and Treble controls. Current 
valves. Peak output rating. 
Strong Resin. covered cabinet with handles. Attractive black/silver P.V.C. fascia. Neon indicator. 

For 200-250v. A.C. mains. For 3 or 15 ohm 

£23s 

speaker.. Send S.A.E. for leaflet. Terms: Carr. Deposit 8440 and 9 monthly payments of 50 65p 6245 (Total £26.45). 

£5515 

TDI DISCO 
CONSOLE 

Incoruoraiing twin Garrard SP25 
Mk.IH turntable. and Bonetes, or 
Aces Cartridges with diamond styl8. 
Separate Vol. control. !or each 
turntable. Also MONITORING 
FACILITIES, plus Treble and Bass 
Controls. Separate input !or 'mike' 
with vol. control switch. Black 
Berke covered Cabinet with lid. 
see illus. on left tl 

Carr. t425 
Or Dep. £1826 and 
9 mthly prat, £6.88 
(Total 47517) or Dep. £15 and 18 
mthly payments £362 (Total £8018). 

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

nigh flux ceramic magnets. ALL CARRIAGE FREE. 
'POP' 100 'POP' 60 `POP' SO 
I 8" 100 Watt 15" 60 Watt 

14,000 gauss 14.000 gauss 
8/150 8/150 

£22.95 £12.90 
Dep: 46 and 9 Dep. £8.20 and 9 

mthly payments monthly payments, 
42.20 (Total 825.80) £1.80 (Total 816). 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
150 f10.90 

Dep 12 and 9 
monthly pay- 
ments 61.20 
(Total £12.80) 

PAIR SUITABLE 
ALL PURPOSES 

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

£6,75 

or Dep. £146 and 9 

other than Bass Guitar or o I mthly payments 76p 

Electronic Organ). Carr. free (Total £800). 

F.A.L. PHASE 60 SEMI AMPLIFIER 
PR. FANE POP 25/2 25W L/SPEAKERS 
Terms: Deposit 68.60 and 9 monthly 
payments of 44.92 (Total £60.78) 
F.A.L. PHASE 60 MK.HI AMPLIFIER 
PR. FANE POP 60 L/SPEAKERS 
Terms: Deposit 410 and 9 monthly 
payment. of 86.37 (Total 1168.881 

F.A.L. PHASE 60 MK.III AMPLIFIER 
PAIR L12/26 25W L/S in cabinets 
Termr: Delimit 110 and 9 monthly 
payments of 116.88 (Total 182.921 
LINEAR T40/60D AMPLIFIER 
PAIR L12/20 L/S in cabinets 
Terms: Deposit £996 and 9 monthly 
payments of 4767 (Total £7898) 87840 
F.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 60 L/SPEAKERS 
Term.: Deposit 416.95 and 9 monthly 
payments of 110.73 (Total £112.62) 1106.66 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
4£1334 95 PACKAGE PRICE 

50 

£48.45 £45 
£84.96 
£21.80 

868.76 

£34.96 
128.90 

£68.86 

£4960 
22390 

661.96 
448.90 

PACKAGE PRICE 

£52 e61 

PACKAGE PRICE 

£56226 
PACKAGE PRICE 

£69.95"á6 
PACKAGE PRICE 

£99.95 £1 ' 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 

£34'50 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit £680 and 9 monthly payte. of 13-70. Total 88880 
L12/20 12" 20-25 WATT L13 13" X 8" 10 Watt 
13,000 lines 10,000 lines 3 or 15 
IS ohms. £, 

I 95 ohms. State imped- £5.25 Carr. 50p. ance required. Carr 40p 

CREDIT TERMS AVAILABLE ON PURCHASES OVER 
[8(Kits Excepted) INTEREST CHARGES REFUNDED 
ON CREDIT SALES Settled in 3 months 

NOW FOUR NEW BRANCHES 

NOTTINGHAM 19/I9A MARKET 
STREET 

SUNDERLAND 5 MARKET SQUARE 

STOCKPORT 8 LITTLEUNDERBANK 

COVENTRY 17 SHELTON SQUARE 

NEW LARGER PREMISES AT HULL, 
DARLINGTON & NEWCASTLE Áád 

egC 
HI -Fl CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 13. 
Tel: Pudeey (09735) 77831. 
TERMS C.W.O. or C.O.D. No C.O.D. under £1. 
POSTAGE 25p EXTRA UNDER IS. SOp EXTRA 
OVER 12 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 

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

BRADFORD 10 North Parade (Closed Wed.). Te1.26349 
BLACKPOOL (Agent) O A C Electronics 

227 Church Street 
BIRMINGHAM 3031 Great Western Arcade, 

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

Tel. 41381 
DARLINGTON 

19 Northgeté (Closed Wed) Tel 68043 
EDINBURGH 

101 Lothian Rd. (Closed Wed.). Tel. 229 9501 
GLASGOW 325 Argyle SI. (Closed Tues.). 

Tel. 248 4156 
HULL 7 Whiteirlargate Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, 8,15gate 

(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.). Te1.21469 
NOTTINGHAM 19/19A Market Street (Closed Thurs.). 

Tel: 48068 
SHEFFIELD 13 Exchange Street (Castle Marke' Blds.) 

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

961 
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Would you spend 
an hour s day 

to earn more money 
in Electronics- 

Telévisiöñ..Rädió? 
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. 

ICs your key to the door 
of opportunity 

Tick or state subject of interest and post to: 
International Correspondence Schools, Dept. 232D. 
Interteat 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 
Audio, Radio & TV Engineering & Servicing 
Electronic Engineering, Maintenance, Engineering 
systems, Instrumentattbn & Control systems 
Computer Engineering and Technology 
Electrical Engineering, Installations, Contracting, Appliances 
Self -build radio courses 

Name 

Address 

Occupation Age_ - 

L @Accredited by the Council for the Accreditation of Correspondence Colleges r 
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LBlock Capitals Please 

BATTERY OR MAINS 

WORLDMASTER :l 
¡COMPlETE VHF RADIO e 

COMMUNICATIONS RECEIVER 

LOOK AT 
MAN 

FATÚRÉS gwvls 
TIME EDWIN 

MAP b 
DIAL ( CNT 

A( 
2 AERIALS 

¡L¡Lid 
I 

idk,7 

Forget about Everything U 
else you've men, this is 
Lt! - the most amasing ----- 
portable VHF Radio and - ---i 
communications receiver 

we've yet offered. BRAND NEW - manufactured -- 

and guaranteed by one of the most reputable com- 
panies In advanced radio and electronic communica- 
tions equipment. You won't match this 
for value and variety of performance 
anywhere - we sell similar seta at 8 
three times this price! AND YOU RISK 

1 SNORT 
s 

NOTHING because you can return with 
in 10 days If not 100% satisfied. We MÉÓIVM 50 
cant list everything that this remark- g(.ONG 
able receiver picks up. BUT we can 
say that the 8 wavebands cover just 
about everything that's broadcast - by anyone - from anywhere in the world. You name 
it - it gets it! Exciting specialised transmissions as well as BBC, Local Radio, Luxembourg, 
Continental and Pop Stations. PLUS broadcasts from all corners of the world 
on the earth shrinking SHORT WAVEBANDS. Attractively finished in leatherette and 
stainless steel to enhance any lounge or study. USE ANYWHERE- costa virtually nothing 
to run using standard batteries or plugs into mains. Tone, plume and tuning controls 
enables adjustment to individual listening perfection. 2 aerials, advanced keyboard type 
push button waveband selector. Dial light (essential for use in darkness). Special world- 
wide dial and world map computes correct time in any country of the world. Personal 
earphone for private listening. 14 translators, 9 diodes, 1 thermistor. FREQUENCIES: 
Long: 150-860 km.; Medium: 585-1805 kce.; 8 SHORT BANDS: 1.6-4.5 mu; 4-l2mos; 
12-24mcs.; 8 VHF BANDS: 88-108mcs.; 108-186mcs.; 185-174mcs 227-50 + Sop p. S: p. 
or 27-50 dep. + 50p D. 6 p. and 8 months at 24 (28150). 

Send Sp stamp for Comprehensive Brochure of 
Unusual Frequency Radios. 

0 
crr_r 

WAVEBANDS 

pVASSELLING 

At £35 

MA FOtySAGO 

REDUCED TO 

.2UCq750 

ST - SCIENTIFIC & TECHNICAL Dept. PW3 

TOWERFIELD TRADING ESTATE,SOUTHEND. ESSEX ,Ma/lOrdersl 
Personal Shoppers: 607-511 LONDON ROAD. WESTCLIFF. ESSEX. 

Stereo radio from 
your existing tuner. 
CAUTION 

MAX VOLTS: I Ovale 
LAMP CURRENT: 75 ma 

A complete set of parts 
from Jermyn to build a stereo 
decoder module that will con- 
vert your existing mono tuner 
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 
automatic and 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- 
necting one, or at the most, two capacitors. Any radio engineer 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 is the full 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 D Kitts), D made up Stereo decoders. 
29 Vestry Estate I endose cheque/postal order for £ 
Sevenoaks Name 

I Kent Address 

J 
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BEAT VAT with A KG 
There is no tax on microphones or headphones 
until 1st April 1973. 

A must for Radio Hams 
AKG D190 
Professional dynamic microphone. 
Directional characteristic. 
Smooth frequency response. 
Frequency range; 30 - 16,000 Hz. 
No wonder this is one of the 
top selling professional mikes 
in this country. 
RRP £20.50 to £2490 according 
to type. 

AKG K60. 
Another widely used product both 
professionally and by thousands 
of hi-fi enthusiasts all over the 
country. 
Lightweight - double headband - 
soft - detachable ear cushions. 
Excellent noise excluding 
properties. 
Frequency range; 16 - 20,000 Hz 
RRP £15.00. 

AKG PRODUCTS ARE MADE BY AKG AUSTRIA 
(NOT SUBJ ECT TO IMPORT DUTY) AND ARE 
DISTRIBUTED BY AKG EQUIPMENT LTD, 
A COMPANY WITHIN THE SAME GROUP 

For further details write or telephone; 

AKG EQUIPMENT LTD 
182-184 CAMPDE.N HILL ROAD . LONDON . W.8. 7AS 01-229 3695. 

A COMPANY WITHIN THE A.K.G. GROUP 

963 

www.americanradiohistory.com

www.americanradiohistory.com


-LINDAIR (ELECTRO -TECH) LTD ==-- 
"PRECISION FAN CO." (Smiths Industries) 
DOUBLE ENTRY CENTRI- 
FUGAL FAN / BLOWER. 
This is a beautifully balanced. 
particularly quiet running unit 
giving approx. 90 cubic a./min. 
The motor Is a 2 pole shaded It pole 240v. Mycalex, drawing 
only 240ma. on run. Weight 
24 lb. Sizes: Case dia. 3 1", 

width (case only) 3125 in., width overall (inc. 
motor) 5.25 In., aperture 3125 in. by 1-85 in. 
Offered well below makers price at £2.95. P. & P. 
25p. 

TANGENTIAL HEATER 
Silently driven by a shaded pole 
Mycalex motor. Compact, powerful 
and quiet running with aluminium 
impeller (outlet 5f x 11)- Mains 
voltage. PLUS matching heater unit 
with spiral element. May be switched 
for 500 or 1,000 watts. PRICE ONLY P. & P. 40p 

£160 

SYNCHRONOUS 
AUTO -RESET 
PROCESS 
TIMER 
By LONDEX LIMITED 
Tknpe 

own 
IMP 

erk. 
I. 13rand New 

s are already In w 
Thesend Boxed. 

world-wide nee and are 
perfect for Industrial Electronic Timing. Research and 
for all machine control timing problems. Repetitive 
accuracy better than 0.5% of full scale setting. Two or 
more can be Interconnected to give control of a serles 
of processes, 230/250v. 50112, also 
available 60Hz. 15 minutes fun OUR PRICE 
scale, 15 secs. per division. Driven ONLY by self-starting sync. motor. Con- 
tact rating 5 amp at 250e. a.c. In- 
corporates solenoid operated clutch 
Aleo, lever actuated micro switches. 
Normal price probably in excess of 
£16. Complete with multi -pin con- 
nector as illustrated. 

£650 

AMPEX 7.5v. D.C. MOTOR. 
This is an ultra -precision tape 
motor designed for use In the 
AMPEX model AG20 portable 

recorder. Torque 450GM/CM. Stall 
load at 500ma. Draws 60ma on run. 

600 rpm ±5 % speed adjustment, 
Internal AF/RF suppression, 4" die. 
x 1" spindle, motor 3" die. x 1f". 

Original cost £1650. Our price £4.25. P. & P. 
25p. Large quantity available (special quotations). 
Mu -metal enclosure available 75p each. 

" S O R E N G" MAINS 
SOLENOID. 1" travel, 18 lb. 
pull (approx.). Size: 24" long 

24" x 24" high. Powerful. 
£1.75. P. & P. 25p. 

" DAV ENSET " MAINS SOLENOID. 1" travel, 
8 lb. pull (approx.). Size: 24" long x 2,14" x2" 
high. Similar In appearance to "SORENG". 
£1.25. P. & P. 25p. 

NEW AND UNUSED 
Postal or carriage charges are for Great Britain only, 
We welcome orders tram established companies. 
educational depts., etc. All orders under 82.60, crib 
with order please. 

FURTHER BULK PURCHASE 
SILVANIA 
MAGNETIC SWITCH l NOW COMPLETE WITH REFERENCE 
MAGNET! A magnificently activated switch. 
Vacuum sealed in a glass envelope. Silver 
contacts normally closed, rated 3 amp at 
I20v, 11 amp at 240v. Size (approx.) le/re- long x l' die. Ideal for Burglar Alarms, Security systems, 

etc., and wherever non -mechanical 
switching is required. New Lower 
Price. Only £2.10 for 12, 88 for 50 
or £15 for 100 complete with magnet. £2io 

PROGRAMMER TIMER 
BY HONEYWELL 

A bank of 15 micro -switches are each Independently 
operated by 15 pairs of came which in turn are individu- 
ally adjustable to give switching periods of zero to 
12 seconds with infinitely variable combinations. A 
mains synchronous motor drives the cam shaft at 1 rev. 
per 12 seconds (5 R.P.M.). Designed originally for 
vending machines at a cost of 815.00 
plus. Many applications where con- 
tinuous sequence programmes are 
required, such as lighting effects etc. 
New in original makers cartons. First 
clam value at £5.75 Plus 2Sp P. & P. 

£5.75 

315 EDGWARE ROAD, LONDON W2. Tel : 01-723 5667. Open 9 a.m.-6 p.m. MON to SAT 

SINCLAIR EQUIPMENT 
IC12 £2.00 
250 £1.25 
PZ5 £3.97 

Z30 £350 
Project 60 
tuner £1680 
AFU £1.50 \i r.r,. PZ6 
stereo 60 £7.80 £6 10 

KITS OF PARTS FOR THE IC12 
Includes all parts for the printed circuit and 
volume bass and treble controls needed to 
complete the mono version £1.30. Stereo version 
with balance control £3.00. 

POWER UNITS FOR THE IC12 
A set of components to construct a 30V, 0-5 Amp 
power supply £2.27. Also suitable Sinclair PZ5 
fully constructed £3.97. 

PROJECT 60 KIT £2.50 
Our extremely popular kit contains the extra 
capacitors. DIN plugs and sockets, cables and 
fuse holder needed to complete Project 60. 

S-DECS AND T-DECS 
S-DECS £1.41 

'11 T-DECS £2.88 . I 

_mil WDEC A £3 00 _1 V/ 
16 di! IC 
carriers £1.2S 

SINCLAIR EXECUTIVE 
CALCULATOR 

113810111111 00000 0000 noon noon" 
' 

_ 
OUR PRICE ONLY £69 (L:st Price £79). 

SWANLEY ELECTRONICS 
32 Goldsel Road, Swanley, Kent 
Mail order only. Postage 10p per item Lists 10p. 

Official credit orders welcome. 

U.H.F. T.V. AERIALS 
SUITABLE FOR COLOUR AND MONO- 

CHROME 
RECEPTION 
All U.H.F. aeri- 
als now fitted 
with tilting brac- 
ket and 4 ele- 
ment reflector. 

LOFT MOUNTING ARRAYS 
7 element 225. 11 element 2.75. 
14 element 3-25. 18 element 3.75. 
WALL MOUNTING c/w 
WALL ARM & BRACKET 

7 element 3.25. 11 element 3.75. 14 element 
4.25. 18 element 4.75. CHIMNEY MOUNT- 
ING ARRAYS c/w MAST & LASHING 
KIT. 7 element 4.00. 11 element 4.50. 
14 element 4.75. 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
11 element 2.75. 14 element 3.25. 18 ele- 
ment 3.75. Complete assembly instructions 
with every aerial. LOW LOSS coaxial cable 
9np Yd. KING TELEBOOSTERS from 3.75. 
LABGEAR all band V.H.F.-Lf.H.F.-F.M. 
radio mains operated pre -amps 7.50. State 
clearly channel number required on all 
orders. P.D. on all aerials 50np. Aces. ISnp 
C.W.O. Min. C.O.D. charge 25np. 

BBC -ITV -FM AERIALS 
BBC (band 1) Wall S/D 2-00. LOFT inverted 
'T' 1.25. EXTERNAL 'H' array only 3.00. 
ITV (band 3) 5 element loft array 2.50. 
7 element 3.00. COMBINED BBC -ITV, 
loft 1+5 2.75. 1+7 3.50. WALL & CHIM- 
NEY UNITS ALSO AVAILABLE. Pre -amps 
from 3.75. COMBINED U.H.F.-V.H.F. 
aerials 1+5+9 4.00. 1+5+14 4.50. 
1+7+14 5.00. F.M. RADIO loft S/D 1.00 
3 element 3.25. 4 element 3.50. Standard 
coaxial plugs 9np. Coaxial cable 5np yd. 
Outlet box 30np. P.p. all aerials 50np. 
Aces. 30np. C.W.O. Min. C.O.D. charge 
25np. Send 5np for fully illustrated lists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 

K.V.A. ELECTRONICS 
40-41 MONARCH PARADE, LONDON 

ROAD, MITCHAM, SURREY 
Telephone 01-648 4884 

RADIO BARGAINS 

Grundig Mariner TR885 £35.00 
Grundig Elite Boy 500 

bat/mains £27.00 
Grundig Melody Boy 500 

bat/main s £27.00 
Grundig Melody Boy 1000 £41-00 
Grundig Yacht Boy 210 £34.50 
Grundig Satellit 1000 £12500 
Aiwa AR158 8w.b. (inc. air) £31.00 
Koyo KTR 1884 8w.b. £47.50 
Koyo KTR1661 8w.b. £40.25 
Koyo KTR177011w.b. £6950 
ITT/KB Golf Preset £22.50 
ITT/KB Touring Int. Marine £45.00 
Toshiba IC70 £11.50 
Grundig RF430 £21.50 

FREE 
With each set "Guide 
to Broadcasting 
Stations" (160 pages) 

WILMSLOW 
AUDIO, Dept. PW, 
10 Swan St., Wilmslow, 

Cheshire, SK9 1HF 
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^^4, 

^W W 

AC107 
AC113 
AC116 
AC117K 
AC122 
AC126 
AC126 
AC127 
AC128 
AC137 
AC134 
AC187 
AC141 
ACI41K 
AC142 
ACI 1K 
ACltt 
AC164 
ACa55 
AC166 
AC167 
AC186 
AC188 
AC167 
AC168 
AC169 
AC176 
AC177 
AC178 
AC170 
AC180 
AC180K 
AC181 
AC181K 
AC187 
AC187K 
AC188 
AC188K 
ACY17 
ACY18 
ACYI9 
4CY20 
ACY21 
ACY22 
4CY27 
ACY28 
4CY29 
ACY30 
ACY31 
ACY34 
ACY86 
ACY88 
4CY40 
ACY41 
ACY44 
A D130 
AD340 
AD142 
4D143 
.40149 
AD161 

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

NBRAND NEW FULLY GUARANTEED DEVICES 
0.80 AD162 O.2eC148 
080 AD161 & 0149(WI 

C160 0-28 AD162 ( 

020 . 0.66. BC161 
0-18 ADT140 0.50 50152 
O .17 AF114 0.24 BC153 
O .17 AF115 0.24 130154 
017 AF118 0-24 BC367 
017 AF117 0.24 BC158 
0.14 AF118 0-86 BC169., 
0.14 AF121 0 80 BC160 
0-14 AF125 0 26 BC181 
O -14 AF128 0 28 BC167 
0.17 AF127 0-28 $C188 
014 AF199 0.80 BC189 
OQ7 AF178 0-60 BC170 
0.16 AF179 0.60 BC171 
0.80 AF180 0.60 BC172 
0-80 AF181 0-46 BC178 
0.80 AF186 0.46 BC174 
0-24 AF239 0.37 BC176 
0.80 AL102 0.66 BC177 
080 AL103 0.86 50178 
020 ABY26 0.26 BC179 
0-24 AOY27 0110 BC190 
044 ABY28 0-26 BC181 
0.80 ASV 29 0.26 130182 
0-84 A8Y60 0-26 BC182L 
0.88 ABY51 0-26 BC189 
0-88 ABY62 0-26 BC183 
017 ABY64 0.26 BC18 
020 A8Y56 0.26 BC18 
0-17 A8Y66 0.26 BC188 
0-20 A8Y57 0-26 110187 
0-22 A8Y68 0.26 BC207 
020 ABZ21 0.40 BC208 
022 BC107 0-09 BC209 
080 BC108 0.09 BC212L 
086 BC109 040 BC213L 
0.80 BC113 0.10 BC214L 
0.80 BC114 0.16 BC226 
0.80 BC116 0.16 BC226 
0-80 BC118 0.16 BCY80 
0-18 BC117 0.16 BCY31 
018 B0118 010 BCY82 
0.19 BC119 0.80 BCY33 
0116 BC120 080 BCY34 
088 50126 0.18 BCY70 
0.88 730128 018 BCY7 
021 BC132 0.18 BCY7 
0-21 B0134 0.18 BC210 
0.88 110136 0-12 BC211 
0.17 50188 0-16 BCZ12 
019 BC137 0.16 BDI21 
0.86 BC139 0.40 BD123 
088 BC140 0.80 BD124 
048 BC141 080 510131 
0-48 BC142 080 BD132 
088 BC143 0-80 BD133 
060 50146 0.46 B10135 
088 BC147 0-10 BD136 

0.10 
0.12 
0-18 
0-20 
0 17 
0.28 
0.80 
0-18 
0.12 
042 
0.45 
0.60 
0-12 

0.14 
O .14 
0.14 
0.14 
0.8 
0-18 
0.18 
0.18 
O .84 

0.11 
0.11 
0-12 
0.11 
0.11 
0.14 
0.86 
0.85 
0.24 
0.20 
0.20 
0.22 

0.26 
0.26 
0.10 
0.66 
0.00 
0.60 
0.40 
0.66 
0.40 
0.40 

BF188 0 40 0C19 
BF194 0 12 OM 
BF196 0 12 0022 
BF196 0 14 0023 
BF197 0 14 0024 
BF200 0 46 0025 
BF222 0 96 0026 
BF257 0 46 0028 
BF268 0 40 0C29 
BF259 0 86 0035 
BF282 0 66 0038 
BF203 0 66 0041 
BF270 086 0042 
HF271 080 0044 
BF272 0 80 0045 
BF273 0 86 0070 
BF274 36 0071 
BFW10 0 60 0072 
BFX29 27 0074 
BFX84 0 88 0073 
BFX86 0 80 0078 

BD199 0 96 BFX86 0.82 0077 
BD200 0 96 BFX87 0-84 0081 
BD205 0 80 BFX88 0 88 OC81D 
B0200 0 80 BFY60 0 20 0082 
B0207 0 96 BFY61 0 20- OC82D 
BD208 0 p6 BFY62 Bsó 0088 
BDY20 1 BFY63 0 17 0084 
BF115 0 B 1215 0 86 0C139 
BF1171 0 46 X19 0-16 00140 
BF118 BOX20 0 16 00169 
BF110 0-70 BSY26 0 16 00170 
BF121 0-46 B5Y28 0 16 00171 
BF123 0 60 B5Y27 0 16 00200 
BF128 0 46 B5Y28 0 16 00201 
BF127 0 50 B8Y29 0 16 00202 
BF162 0 66 B8Y38 0 18 00203 
BF163 0.46 B8Y39 0 18 00204 
BF181 0 46 BBY.O 0 28 OC206 
BF166 0.70 H8Y41 0 28 00309 
BF156 0 48 118Y95 0 12 P846A 
BF167 066 B8Y96A 0 18 P397 
BF168 066 Bu106 2 00 OCP71 
BF159 60 C111E 0 60 ORP12 
BF180 040 0400 0 80 ORP60 
BF162 040 0407 0 25 ORP61 
BF163 040 C424 0 20 ST140 
BF184 0 40 C425 0 50 81'141 
0F165 0 40 0428 0 86 T1843 
SF167 022 0428 0 20 UT4 
13F173 O BB C441 0 80 2030 
BF178 0 86 C442 0 80 20302 
BF177 0 86 0444 0 86 20303 
BF178 0 80 0450 0 22 20304 
13F179 0 80 MAT100 0 10 20308 
BF180 0 80 MAT101 0 20 20308 
SF181 0 30 MATI20 0 19 20309 
BF182 0 40 MAT121 0 20 20339 
BF183 0 40 MPF102 0 42 20339A 
BFI84 0 26 MPF104 0 87 20344 
BF186 0.80 MPF105 0 87 , 20345 

BD137 0.46 
BD138 0.60 
130189 0.66 
BDI40 060 
BD155 0.80 
BD176 060 
BD176 060 
BD177 066 
BD178 0.46 
BD179 0-70 
BD180 0.70 
BD185 0.66 
BD186 0.66 
BD187 0.70 
BD188 070 
BD189 076 
BD190 076 
BD196 0.86 
10096 0.86 
BD197 0.90 
111098 0.90 

0 86 
0 68 
0.88 
0 42 
0 68 
838 

(0 26 
8.60 
cue' 
0.42 
0.60 
0.20 
0.84 
0.15 

0 4 
0.16 
0.16 
0.26 
0.16 
0.16 
0.16 
046 
0.80 
0.20 
0.20 
O-20 
0.26 
0-25 
0.86 
0.26 
0.88 
0.28 
0.25 
0.26 
0.36 
0.40 
0.80 
0.42 
0 48 
0.4 
0.40 
O.40 
0 

0.19 
0.24 
0.40 
0.85 
0.35 
0.20 
0.18 
0.18 
0.16 

20371 
20371S 
20373 
20374 
20377 
20378 
20381 
20382 
20401 
20414 
20417 
20388 
2N388A 
2N404 
2N404A 
2N524 
30527 
2N598 
20599 
221696 
2N697 
20698 
20099 
20708 
2N706Á 
20708 
20711 
20717 
2N718 
2N718A 
2N72ß 
2N727 
2N743 
20744 
20914 
20918 
2N929 
2N930 
2N1181 
201132 
2N1302 
201303 
2N1304 
2211305 
201306 
201307 
2211308 
2N1309 
2N1613 
2N1711 
2N1ß89 
2N1890 
2N1893 
202147 
202149 
2N2180 
2N2192 
2N3193 
202194 
2Nß217 
202218 

0.18 
0.12 
0.17 
0.17 
0.80 
0le 
0.18 
0-18 
0.80 
0.30 
0.26 
0'35 
055 
0.20 
0 28 
0 42 
O 49 
0-42 
0.45 
0.12 
0.1 
0 

0.24 
0.60 
0.28 
0.28 
0.20 
0.20 
0.14 
0.80 
0.21 
0.81 
0.80 
0.22 
0.14 
0.14 
0.17 
0.17 
0.21 
0.21 
0.28 
0.28 
0.20 
0.20 
0.82 
0.46 
0.87 
0.72 
0.67 
0.00 
0.85 
0.85 
0.86 
0.22 
0.20 

202219 0.80 
2N2220 082 
2N2221 0.80 
2N2222 0.60 
2N2368 0.17 
2N2369 0.14 
2N2389A ßy4 
2N24Il 0 
2N241ß 84 
2N2646 0.47 
2Nß711 0 
202712 1 
8N2714 0-21 
2N2904 0.17 
2N2904A 0.21 
202905 0-21 
2N2905A 0.21 
2N2906 0.16 
2N2906A 0.18 
202907 0.80 
2N2907A 0.22 
2N292. 0.14 

N2924 0.14 
2512925 1.14 
202926 

2N292ß 

202926 

2N292 

2N2926 (B) 
0.10 

2N3010 0.70 
2N3011 0.14 
2N30153 0.17 

AA119 
AA120 
AA129 
AAY80 
AAZ13 
BA100 
BA118 
BA128 
BA148 
BA154 
BA155 
BA158 
BY100 
BY101 
B1105 
BY 114 
BY128 
BY127 
BY128 
BY130 

2N3392 
ßN3393 
205394 
2N3395 
2N3402 
203403 
203404 
2N3405 
ßN5414 
203415 
2N3416 
2N3417 
2N3ß25 
ßN3646 
203702 
2N3703 
203704 
203705 
203706 
203707 
2N3708 
2N3709 
2Nß710 
ßN3711 
2133819 
2N3820 
303821 
2N3823 
203903 
2N3904 
208905 
203906 
204058 

2N3024 0.44 
2N3056 0.60 
2N3391 0.14 
2N3391A 0-10 

014 
0.14 
0.14 
0-17 
0.21 
0-81 
028 
042 
0.16 
016 
028 
0-88 

2N40ß9 
2N40ß0 
2N4061 
204062 
2N4284 
2N428á 
204206 
2N4287 
20428 
2N428 
2N4290 
2N4291 
2N4292 
2N4293 
205172 
2Ná457 
205468 
2Nß459 
28301 
28302A 
28302 
28303 
28304 
28.905 
28808 
28307 
28321 
28322 
28322A 

8323 
8324 
8325 

28326 
0 '8327 

0.28 28701 
0.27 40361 
0.12 40382 

0.08 
0.11 
0.07 
0.08 

DIODE/ AND 1023111133111 

0.08 
0.08 
0-08 
0.00 
0.10 
0.10 
0.21 
0.22 
0.14 
0.12 
0-14 
046 
0.16 
0.12 
0.17 
0.12 
0.14 
0.16 
0.16 
048 

BYI33 0-21 
BYI64 0.60 
BYX38/80 

042 
BYZ10 086 
BYZ11 080 
BYZ12 080 
BYZ13 086 
BYZl6 0-40 
BYZ17 086 
BYZI8 086 
BYZ19 028 
C062 
(Eg) 0A91 

0-06 
00651 
(Eq) OA70 
0A79 0.00 
045 0.86 
OA58L 0-21 

OA10 
04.47 
0.470 
0A79 
0A81 
0A85 
OA90 
0A91 
OA96 
0A200 
0.4202 
81710 
SD19 
IN34 
IN34A 
114914 
1N918 
IN414B 
I8021 
I8951 

0.10 
0-12 
0.18 
0.18 
0.17 
0.17 
0 

0.17 
0.17 
0.12 
0.88 
0.82 
0.40 
0.60 
0.42 
0.42 
0.66 
0-70 
0'84 
0.84 
0 84 
0.56 
0.42 
0.42 
0.58 
0.70 
0.70 
0 70 
0.70 O 411 
0'40 
0.45 

0 36 
0 07 
007 
007 
0,07 
0 9 

ooe? 
0.06 
0.07 
0.05 
0.06 
0.07 
0.07 

06 
0 08- 
0>Ob 
0.10 
0-08 

NEW COMPONENT PAK BARGAINS 
Pack 
No. Dty. Deaeription 
C 1 260 Reeletot. mixed values approx. count by weight 
C 2 200 Capacitors mixed value. approx. count by weight 
C 3 60 Precision Resistors -1%. -01% mixed value. .. 
C 4 75 0th W Rerletore mixed preferred value. .. 
C 5 6 Pieces &aeorted Ferrite Rode .. .. .. 
C 8 2 Tuning Gangs, MW/LW VHF .. .. 
C 7 1 Pack Wire 50 metre. assorted colour. .. . . 

C 8 10 Reed Switches .. .. .. .. .. 
C 9 3 Micro Switches .. .. .. . . 

010 16 A.eorted Pot. & Pre -Bete .. 
C11 5 Jack Socket. 3 x 3.5m 2 x Standard Switch Type. .. 
C12 40 Paper Condensen preferred type. mixed value. .. 
C13 20 Electrolytic. Trane. type .. 
C14 1 Pack se.orted Hardware-Nut./Bolt., Grommet. etc... 
C15 4 Maine Toggle Switches, 2 Amp D/P .. 
C16 20 Assorted Tag Stripe & Paoele .. .. 
C17 10 Assorted Control Knob. .. .. .. 
C18 4 Rotary Wave Change Switched .. .. 
019 3 Relays 8-24V Operating .. 

Price 
0 60 
0 50 
0.60 
0 50 
0 60 
0 60 
0 50 
0 60 
0 60 
0 60 
060 

0 60 
0.50 
0.50 

.. 0.60 

.. 0.60 

.. 0.60 

.. 0.60 

.. 0.60 
C20 4 Sheet. Copper Laminate approx. 30- x 7' .. .. 0.60 
Please add 10p poet and packing on W component packs, plue a further 10p 
on pack No.. Cl, C2, 019, C20. 

PLUS -MUCH MORE - 
SEND NOW FOR THE 

BI-PAK "Component Catalogue" 
5p to cover postage etc. 

JUMBO COMPONENT PARS 
MIXED ELEC T RON IC CO M PONEN TS 

Exceptionally good value 

Resistorº, capacitors,, pote, electrolytics 
and wile plus many other useful item,. 
Approximately 31be in weight. Price Incl. 
P. & P. 2160 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 1868; 10-25 gig 28 Price each. Larger 
qusotitiea quoted on request. Full hook-up diagrams 
and complete technical data supplied free with each 
modoal or available separately at 10p 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- ar 
sories, as well as an illus- 
trated stage -by -stage instruc- 
tion booklet designed for the ONLY 
beginner. £1 6 9 5 FREE Further details available on 
request. P. P. 

NOW -TURN OVER FOR MORE FANTASTIC OFFERS 
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The largest selection 
NEW LOW PRICE TESTED S.C.R.'s 

PIV IA 3A 5A 5.4 7A IOA 16A 30A 
TOO T066T066T064T048T048T048TO48 

50 0.23 025 0.30 0.35 0.47 0.60 0.63'1.15 
100 0.25 0.33 0.,..47 0.50 0.58 0.63 1.40 
200 0-' 0.490.49 0 57 0.61 0.75 1.60 
400 0-,.66 0.56 0.67 0.75 0.93 1.75 
600 0.5 7/-- - t-68 0.77 0.97 1.25 - 
800 0.63 t7t 0.80 0.80 0.90 1.20 1.60 4.00 

SIL. RECTS. TESTED 
PI 300 A 760mA IA Z'SA 3A l0A 90A 

0.05 I00 007 014 0.21 060 
±' 006 -16 0.24 075 

20i i t ; 0-09 14 020 024 1-00 
4$. 0.19 04910.20 027 0.37 125 

` 600 007 016 '0i8'0.2J 034 0.45 1-86 
\1 0.17 0.11 0.25 037 0.55 2.00 
t10 0_11 025 0.14 030 046 0-63 250 
)120 0.33 -. 0.38 057 0.76 - 

%. 

TRIACB 
VBOM 2A 6A l0A 

TO -1 TO -66 TO -88 
Op Op Op 

100 80 50 78 
200 50 60 80 
400 70 75 1-10 

DIALS 
FOR USE WITH 
TRIACS 
BR100 (D32) 87p each 

FREE 
One 60p Pak of your 
own choice free with 
orders valued 64 or over. 

FULL RANGE OF 
ZENEE DIODES 
VOLTAGE RANGE 
2-88V. ' 400mV (DO -7 
Case) 13p ea. 15W (Top - 
Hat) iSp eR. IOW (80.10 
Stud) 86p ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

10 amp POTTED 

BRIDGE RECTIFIER 

on heat sink. 
IOOPIV. 90p each 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 203713 0071 
T2 DI374 0075 
T9 D1216 0081D 
T4 209811 0081 
T5 20382T 0082 
T6 2034411 0C44 
T7 2G345B 0C46 
TO 20378 0078 
T9 20399.4 251302 
T10 20417 AF117 

All SOp each Pak 

2N2060 NPN SIL. DUAL 
TRANS. CODE Dí699 
TEXAS. Our price 250 
each. 

NEW LINE 
Plastic Encapsulated 
2 Amp. BRIDGE REC 

60 y EMS 82p each 
100 v RMS 87p 
400 v EMS 48p 
Size 16 mm x 6 nun. 

UNIJUNCTION 
T46. Eqvt. 2N2648, 
qyt. TIS43. BEN3000 
iD eac20h,D 26-99 850 

1327 
U29 
U30 
1.191 

U32 
U33 
U34 
035 
036 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 
Money back refond it not satisfied 

Pak No. Description 

V 1 120 Glase Sub -Min. General Purpose Germanium Dioden 
U 2 60 Mixed Germanium Transistors AF/RF 
U 3 75 Germanium Gold Bonded Sub -Min. like OAS, 0A47 - - - 

4 40 Germanium Transistors like 0081, AC 28 
U 6 60 200mA Sub -Min. Silicon Diodes 

Price 

U 6 30 Sil. Planar Trane. NPN like Bf3Y95A. 2N706 0.60 
U 7 16 Sil. Rectifiers TOP -HAT 750mA VLTO. RANGE up to 1 

U 8 50 Sil. Planar Dioden DO -7 Glase 250mA Ilke 0A200/202 
U 9 20 Mixed Voltage., 1 Watt Zener Dlodee 
U10 20 BAY50 charge storage Diodes DO -7 Glass 
1311 25 PNP Si. Planar Trane. TO -5 Ilke 2N1152, 2143904 
U12 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV 
1313 30 PNP-NPN SU. Translator@ 00200 & 28 104 

0.60 
0.60 
0.50 
0.60 
0.50 
0:60 

1314 150 Mixed Silicon and Germanium Diode» 
1175 26 NPN Sil. Planar Tran.. TO -5 like RETAIL 2N697 
U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV . - . 

U17 30 Germanium PNP AF Transistors TO -5 like ACV 17-23 0-óe 
1718 8 6 Amp Silicon Rectifiers ByZI3 Type up 
U19 25 Silicon NPN Translatore like BC108 
U20 
021 

to 600 PIV 

12 1.5 Amp Silicon Rectifier. Top Hat up to 1000 
30 AF. Germanium Alloy Translators 20300 Serie. A 0071 0 

QUALITY TESTED SEMICONDUCTOR/ 
Pat No. Prim 

Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 

Q9 
10 

Q11 

1^ 
Q13 
Q14 
Ql5 

Q16 

Q17 
Q18 

Q19 

Q20 
2l 

Q23 
Q24 
Q25 

26 

7 
Q'28 
Q29 

U23 90 MADT'e like MHz Berke PNP Transistors 
U24 20 Germanium 1 Amp Rectifiera GJM Series up to 300 HIV 0.50 
U25 25 300 MHz NPN Silicon Transistor. 2N708, BSY27 60, 
U26 90 Fast Switching Silicon Diodes like IN914 Micro -Min. - - 

12 NPN ./ermanium AF Tranelotore TO -1 like AC127 

Q 0, 

Q32 

10 1 Amo SCR'. TO -5 can, up to 800 PIV CRS1/2S-600 .. 3 
16 Plastic Silicon Planar Trane. NPN 2N2926 ... - . - . - .. - 0.6041 
20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 Ó. SO 

e 
26 Zener Diodes 400mW DO -7 care 9-18 volte mixed .... 0.50 Q35 

16 Plastic Cam 1 Amp Silicon Rectifier. IN4000 Berlen -. 060 
30 Silicon PNP Alloy Trane. TO -5 BCY26 28302/4 0.60 
25 Silicon Planar Transistors PEP TO -18 2N2906 
25 Silicon Planar NPN Translators TO -6 BFY60/61/6 

Q36 
Q37 
Q38 

20 Red spot transistors PNP 0f& 
16 White spot R.F. transistor. PNP 0.50 

4 OC 77 type translators 0.50 
6 Matched transistors OC44/45/81/81D 0.50 
4 OC 75 transistors 0.60 
5 OC 72 transistore 0.00. 
4 AC 128 transistors PNP high gain 0.50 
4 AC 126 transistors PNP 0.50- 
7 OC 81 type transistor. ` 0.60 
7 OC 71 type translator, \0.60 
2 AC 127/128 Complementary paire 

PNP/NPN 0.60., 
3 AF 116 type transistors 0.60 
3 AF 117 type transistors 0.50 
3 OC 171 H.F. type transistors 0.60 
7 2N2926 SU. Epoxy transistore 

mixed colours 0.00 G1 
2 OET880 low nobs:. Germanium 

translators 0.50 
5 NPN 2 x ST.141 1 3 x 81.140 0.60 
4 MADT'82 x MAT 100 A 2 x MAT 

120 
S MADT'S 2 x MAT 101 A 1 x MAT 

O b0 

121 0.50 
4 OC 44 Germanium transistor. A.F 0.60 
4 AC 127 NPN Germanium trannistorn 0.50 t 

20 NKT transistors A.F. R.F. coded 0.60 
10 OA 202 Silicon diode. nub -mis 0.50 

8 OA 81 diode@ ¡0-50, 
15 IN914 Silicon diodes 76 PIV 75MqA 0.691;' 

8 0A95 Germanium diode@ sub-mb- 
IN69 0 60 

2 10A PIV Silicon rectifier. I8426E 0.50 
2 Silicon power rectifiera BYZ 19 0.50 
4 Silicon translator. 2 x 2N696, 

1 x N697, 1 x 2N698 0.00 
T 811(n switch transistors 

NPN 
6 Silicon awl --- 

NPN 0.90 
3 PNP Silicon translator@ 2 x 2NI191, 

1 x 2N1132 0.60 
3 Silicon NPN transistors 2N1711. . - 0.50 
7 Silicon NPN transistors 2N2369, 

500MHz (code P397) 0.60 
3 Silicon PNP TO -5. 2 x 2N2904 & 

1 x 2N2905 0.50 
7 2N3646 TO -18 plastic 300 MHz NPN 0.50 
3 2X3053 NON Silicon transistors 0.60 
7 NPN translators 4 x 2N3703, 3 x 

2N3702 0.50 

ra 
" 
0 

0.60 

U37 30 Silicon Alloy Tranistore SO -2 PNP 00200, 28322 

120 VCB MIXTE DRIVER 
TRANSISTOR. Sim. 
BOX21 A C407, 2N1893 
FULLY TESTED AND 
CODED ND 120. 1-24 
17p each. TO.S N.P.N. 
25 up lbp rack. 

Tl, trail.. euitable for 
E. Organ. M 18 
vt. ZTX30 5p ach . 
9 Qty. 

CADMIUM CELLS 
ORI'is 41y 

OR P60, O Ill') Op each 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 2N708/8. BSY- 
27/28/95A. All usable 
device» no open or short 
circuite. ALSO AVAIL- 
ABLE In PEP Sim. to 
1N2906, BCY70. When 
ordering please state 
preference NPN or PN 

20 For 0 50 
50 For 

100 ' For 1-75 
600 , For 7-50 

1000 , For 1300 

038 
U99 
1.740 

1141 

U42 
1143 

U44 
1345 

20 Feet Switching Silicon Trans. NPN 400 MHz 2143011 -. 
90 RF. Germ. PNP Translators 2N1303/5 TO -5 
10 Dual Tranalntore 6 lead TO -5 2N2060 
25 11F Germanium Translators TO -5, OC45, NKT72 

0.60 
0.50 
0.60 
0.50 

le VHF Germanium PNP Transistors TO -1 NKT667, Aó'117 0.50 
25 Sil. Trans. Plastic TO -18 A.F. BCI13/114 0.60 
20 SU. Trane. Plastic TO -5 BC115/NPN - 0.60 
7 3A SCR. TOGO up to 600PIV 1.00 

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

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, designed to simplify Elec- 
tronic calculations features the following scales: - 
Conversion of Frequency and Wavelength. 
Calculation of L, C and fo of Tuned Circuits. 
Reactance and Bell Inductance. Area of Circle.. 
Volume of Cylinders. Resistance of Conductor.. 
Weight of Conductors. Decibel Calculation.. 
Angie 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 enthu.i- 

in act. Sire: 2 cm x 4cm. Complete with case and 
instructions. Price each: 28.26 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lene end 
N PN Sim. to BP x 25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1.242599100 up 
Price each 46p 40p 35p 

POWER 
TRANS 

BONANZA! 

SIL- O.P. DIODES 
300mW 30. ,Q50) 
40PIV(Min.) 100.. P60 
Sub -Min. 500 6.00 
Full Tested 1,000. .9.00 
Ideal for Organ Builders. 

r 
GENERAL PURPOSE GERM. PEP 

Coded GP100. BRAND NEW TO -3 CASE. POSS. 
REPLACE -:--0025-28-29-30-35-36. NKT 401-403- 
404-405-406-430-451-452153. TI3027-3028, 2N250A, 
2N456A-457A-458A, 2N511 A A B. 20220-222, ETC. 
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hie 
30 -170 - 
PRICE 1-24 25-99 100 up 

480 each 40p each 36p each 

ZN3819 
213820 
2113821 
2N3823 

F.E.T.'S 
86p 2N5468 
60p 2N6469 

BFW 
- Cie MPF10105 

509 
40p 
409 
40p 

SILICON High Voltage 650V NPN 
TO -3 cane. G.P. Switching & Amplifier 
Applications. Brand new Coded R 2400 
VCBO 250/VCEO 100/IC 6A/30 Watts. 
HIS type 20/fT SMHZ. 
OUR PRICE EACH : 

1-24 25-99 100 up 
505 95p 40p 

2N3055 
115 WATT SIL 
POWER NPN 
ó0p EACH 

NEW EDITION 1971 

TRANSISTOR EQUIVALENTS 
BOOK. A complete croes reference 
and equivalente book for European, 
American and Japanese Transia- 
ton- Exclusive to BI-PAK 90p 
euh. 

INTEGRATED CIRCUIT PARS r 
ll 

Manufacturers "Fall Outs" which include Functittca1 and Part -Functional Units. 
There are classed as 'out -of -epee from the maker's very rigid specifications, but are ideal for learning about I.C', and experimental work. 
Pak No. Contents 

UIC00=12 x 7400 
UIC01 = 12 x 7401 
UICO2 =12 x 7402 
UIC03 =12 x 7403 
131004 =12 x 7404 
UIC06 =12 x 7405 
UICO6=8 x 7406 
UIC07=8 x 7407 
UIC10=12 x 7410 
UIC13=8 x 7419 
17IC20 =12 x 742 
UIC30=12x7430 0 60 
17IC40=12x7440 0 pppp 

UIC41=5 x 7441 0 50\ 
UIC42=5 x 7442 0-68' 
UIC43=6x7443 0 60 
11I044=5x7444 G 60 
UIC45=5x7445 0 60 

0.6 
040 

50 

60 
0-50 
0.60 
0-50 

Pak No. Contents Price Pak No. Contents Price 
UIC46=5 x 7446 
UIC47 = 5 x 7447 
UIC48=6 x 7448 
UIC50=12 x 7450 
UI051=12x7451 
UIC53=I2 x 7453 
UIC54 =12 x 7454 
U1060=12 x 7460 
UIC70 = 8 x 7470 
UIC72=8 x 7472 
171C73 =8 x 7473 
UI074-8 x 7474 
13T075=8 x 7475 
UIC76=8 x 7476 
UIC80=6 x 7480 
UIC81=5 x 7481 
UIC82=5 x 7482 
UIC83=5 x 7483 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0-50 
0-50 
0-60 
0.50 
0.50 
0-50 
0.60 
0.60 
0.60 

:~ 

UIC88=6 x7488 60 - 
U1C90=5x7490 0ß0 
UIC91=5x7491 
UIC92=5x7492 0-50 
UIC99=5x7493 0.60 
UIC94=5x7494 0-60 
UIC95=5x7496 0.60 
UIC96=5x7496 0-60 
UIC100 -5 x 74100 050 
UIC121=5 x 74121 
UIC141=5x74141j0601 
Irwin =Sx74151 D,b06O/ 
11I0154=5x74154 0 
UIC193=6x74193 0.60 
UIC199-6x74199 060 
UICXI=25 Assorted 

74', 1.60 
Packs carrot be split, but 25 assorted pieces (our mix) le available as PAK UIC XI. 

A LARGE RANGE OF TECHNICAL BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF 
AND DATA BOOKS ARE NOW ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES - 
AVAILABLE EX. STOCK. 18 BALDOCK STREET (A10), WARE, HERTS. 
SEND FOR FREE LIST. TEL. (STD 0920) 61593. 

OPEN MON. -SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m. ADI6I/162 P 
M/P COMP GERM TRANS 
OUR LOWEST PRICE O 

65p PEP PA! 

SILICON 50 WATTS MATCHED NPN/PNP 
SIP 19 NPN TO -3 Plastic. BIP 20 PNP. Brand new. 
VCBO 100/VCEO 50/IC 10A. HFE type 100/It 3mHZ.. All mail orders please add 1Op post and packing. OUR r0pPER óAp.8 99 pre. 650 loo pre. 609 Send all orders to BI-PAK P.O. BOX 6, WARE, HERTS. 
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-the lowest prices ! 
74 Series T.T.L. IC's 

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

8N7400 04. 
8N7401 
SN740: 
BN7403 
SN7404 
8N7405 0-15 
8517406 0 35 
8N7407 0-35 
857408 0-18 
057409 0-18 
SN7410 i0;15 
8197411 
8N741: 
8N741 29 
8N7410 
SN7417 0.43 
SN7420 0.15 
8N7422 0.50 
857423 0.50 
81,17475 0.50 
8N7427 0.45 
857428 0.70 
8N7430 0-15 
0N7432 0-45 
SN7433 0.80 
SN7437 64 
SN7438 
SN7440 
SN7441 
057442 
8N7443 
857444 
SN744 
BN74 
SN7 
5574 

25 100+ 1 

0,14 0-128N7450 0-15 
0.14 0128N7451 0.15 
0-14 0-128N7453 0.15 
0.19 0428N7454 0-15 
0.14 0.12 557460 0-15 
0.14 0 12 0N7470 0.29 
0-31 0-28 SN7472 0 29 
0-31 0.28 SN7473 0.37 
0.17 0-180N7474 0.37 
0.17 0.180N7475 0-95 
044 0.12SN7476 0.40 
024 0-23 8N7480 0.87 
0.31 0.28857481 £1.20 

.28 0.248N748'] 087 
0.40 088857483 61.30 
0-40 0-388N7484 £100 
0.14 0.128N7485 £3-60 
0-48 0.458N7486 2 

0-48 0.458N7489 
0.48 0-458N749 
0-42 0.40 SN749 
0.85 0.80SN7492 
044 0128N7493 0.87 
0.42 0-408N7494 0.77 
0.75 0.708N7495 0.77 
0.82 0-80857496 0.87 
0-62 0.608N7410021-85 
0-14 0.128N74104 0.97 
0.84 0.58 8N74105 0-97 
0.84 0-588N74107 0.40 

£125 £1-20 2N74110 0.55 
£125 41-208N74111º125 
£177 31.75 8N74118 £1.00 

0-94 0.88 0N7411911$5 
0-97 0.958N74121 0-40 
0.97 09585741'2'241.40 

26 
0,14 
0.14 
0.14 
0.14 
0.14 
0.26 
0.26 
0.35 
0.85 
0.48 
0.39 
0.64 

21-15 
0.88 

£1.05 
0.95 

23-60 
0.31 

£5.26 
0.84 
0.95 
0.84 
0.84 
0.74 
0.74 
0.84 

61.60 
0-94 
0.94 
0-38 
0.63 

£1.15 
0.95 

£1.25 
0.37 

2130 

100+ 1 

0-12 BN741"' 
0-12 8574 
0.128N74 
0.12 SN7415 
0<12 SN74151 £1.00 
0-24 SN74153£1.20 
O .24 8N7415441-80 
0.32 8N74155£1 40 
0 32 8N7415641.40 
0-42 S57415741 90 
O 388N74160£1.80 
0.53 8N74161 £1-80 

£1.108N7410244-00 
0.85 SN74163 £4.00 
095 BN7416422.20 
0.90 SN74165 42 25 

£3.40 SN7416623.50 
0-30 8197417422 30 

£5.00ON74175£1 80 
05S 8N7417642.50 
0.908N7417742.50 
088 SN74180£2.00 
0-58 857418145 50 
0.588N7418.2£2.00 
0.88 8574184 43.50 
0 78 8N74190£1 99 

£1 558N74191º1.99 
O 888N7410241-96 
0.88 SN74193 £2 04 
0B88N7419422 70 
0-50 857419522-M 

£1-10 8N74196£1.80 
21,1090 8N7419721 
0.34 8N74190 £5.50 

£1 108N7419925 50 

41 0.67 
'2150 

25 
70 

0.64 
1-40 

22.70 
0.95 

41-10 
£1.70 
£1-30 
£1-30 
£1.80 
£1.70 
£1.70 
23-75 
£3-75 
£2.15 
£2.20 
£325 
£2.20 
41-50 
22.40 
£2.40 
£180 
25-00 
2180 
2325 
£1.90 
21.85 
21.90 
21.60 
£2.60 
21.90 
£1.70 
£1.70 
25.00 
25.00 

100+ 
62.60 

0-58 
£1.30 
£2.50 

0.90 
0.95 

£1.80 
º1.20 
£1.20 
º1.70 
£1.60 
2180 
28-50 
2850 
22.10 
£2.15 
2800 
£2.10 
£1.40 
£2.30 
42.80 
º1.40 
£4.75 
21.60 
£3.00 
£1.85 
£1.80 
£1.85 
£1.75 
22-50 
£1.80 
21-60 
21.60 
£4.50 
£4.50 

LINEAR I.C's-FULL SPEC. 
Price 

Type No. 1-24 25-99 100 u p 

BP 201C-SL201C 83p 
BP701C-81,701C 83p 
BP 702C-8L702C 83p 
BP 702-72702 539 
BP709-72709 38D 
BP 709P-µA709C 36D 
BP 710-72710 49p 
BP 711-µA711 45p 
BP 741-72741 75D 
µA703C-µA703C 28p 
TAA 263- 70p 
TAA 293- 90p 
TAA 350 1709 
S.G.B. EAI0002.83 

58p 45p 
50p 459 
50p 95p 
45p 40p 
39p 30p 
34p 30p 
92p 40p 
43p 40p 
60p 50p 
28p 299 
60p 55p 
75p 709 

158p 150p 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I -C's 
Type Price 
No. 1-74 25-99 
BP930 12p lip 
BP9:i2 13p 12p 
ßP933 ' - 12p 
BP935 l8p 12p 
BP936 13p 129 
BP944 h 8 12p 
BP945 ''p 24p 
RP946 lip 
BP948 24D 
BP951 
AP96'62 2 11 lip 
BP9093 
BP9094 
BP9097 
BP9099 

40p 
405 

100 up 
lOp 
llp 
llp 
llp 
llp 
11D 
22p 
lop 
22p 
55p 
10p 

38p 35p 
38p 85p 
38p 85p 
38p 85p 

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

NUMERICAL INDICATOR TUBES 

S 

r 

MODEL 

Anode voltage (Vdc) 

Cathode Current (mA) 

Numerical Height (mm) 

3015F 
Minitron 

CD88 

170min 

GR118 

175min 

Tube Height (mm) 47 32 22 

Tube Diameter (mm) 19 13 12 wide 

LC. Driver Rec. BP41 or BP41 or BP47 
141 , 

PRICE EACH _Itir «4>i 

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 85 33D 27p 

uL914 Dual 21/p 
gate 3511\ 611 839 

uL923 J -K Bi op 50p 47p, 5p 

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

DUAL IN LINE SOCKETS. 
14 A 15 Lead Sockets for use with 

DUAL -IN -LINE I.C's. TWO Ranges 
PROFESSIONAL k NEW LOW COST. 
PROF. TYPE No. 1-24 25-99 100up. 
TSO 14 pin type 005 27p 259 
TOO 16 35p 32p 30p 

LOW COST No. 
BPS 14 15p 13v llp 
BPS 16 -16p ' 14p 121 

BI-PAK DO IT AGAIN! 

50W pk 25w (RM S) 
01% DISTORTION ! 

HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1dB. 

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

* Distortion -better than -1% at 
1 KHz. 

* Signal to noise ratio 80dB. 

ONLY 

£3.25p each 
* Supply voltage 10-35 

Volts. 

* Overall size 63mm x 

105mm x 13mm. 

Tailor made to the most stringent specifications using top quality component-, 
and Incorporating the latest solid state circuitry and A1.80 was'conceived to ell 
the need for all your A.F. amplification needs. 
FULLY BUILT -TESTED -GUARANTEED. 

STABILISED POWER 
MODULE SPM80 

AP80 ie especially designed to power 2 of the AI,5, 
Amplifiers, up to 15 watt (r.m.e.) per channel ennui. 

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

circuit protection. With the addition of the Mains Tram - 

former MT80, the unit will provide outputs of up to 1 S 

amps at 35 volts. Size: 63mm x 105nun x 30mm. 
These unite enable you to build Audio Systems of the highe,t 

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

Intercom Units, etc. Handbook available, 109 PRICE £2.95 

TRANSFORMER BMT80 £1.95 p. & p. 25p. 

STEREO PRE -AMPLIFIER TYPE PA100 
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 technique.. 
Designed for nee with the ALSO power amplifier system, this quality made unit Incorporate. 
no less than eight silicon planar transistor., two of these are specially selected low nolce 
NPN devices for use In the input stages. 
Three switched stereo Inputs, and rumble and scratch filters are features of the PAI00. 
which also has a STEREO/MONO switch, volume, balance and continuously variabtr 
hose and treble controls. 

SPECIFICATION 
Frequency Response 20Hz - 20KHz t 1dB 
Harmonic Distortion better than 0-1% 
Inputs : 1. Tape Head 1.25 mV into 50K CI 

2. Radio, Tuner 35 rnV into 50K II 
3. Magnetic P.U. 1.5 mV into 50K Cl 

All Input voltages are for an output of 250mV. Tape and P.U. input. 
equalised to RIAA curve within f IdB. from 2011. to 20Klt.z. 

Bass Control f 15óB at 20Hz 
Treble Control f 15dB at 20KHz 
Filters : Rumble (High Pass) 100Hz 

Scratch (Low Pass) 8K Hz 
Signal/Noise Ratio better than - 65.1B 
Input overload + 26dB 
Supply + 35 volts at 20mA 
Dimensions 29210m x 82mm x 35mm 

ONLY £11.95 
SPECIAL COMPLETE KIT COMPRISING 2 ALSO'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 

111-PAK 
P.O. BOX 6, WARE e HERTS 

Postage and packing add 10p. O odd extra for airmail. 
Minimum order SOp. Cosh with order please. 

Guaranteed Satisfaction or Money Back 
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ELECTROKIT 
SCORPIO CAPACITOR DISCHARGE IGNI- 
TION SYSTEM (P.E. Nov. 1971) 
Complete kit with full instruction data £10.50 
"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 
ELECTRONIC PIANO (P.E. Sept 1972) 
We can supply the components for the various 
section for this article in kit form Power Supply £6.50 
Pre -amp and Tremelo £3.20 Main Amp (less spkrs) 
£3.30. 13 Pitch Boards (Less inductors and P.C. 
Boards) £39.50 
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 
£2.20 

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 M°-FRI. 9.30-5.30 
THURS. 9.30-6.30 

Train for 
television 
Course commences 5th September, 1973 

This Is your opportunity to train as a television 
and radio engineer on our full-time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers-including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. 

(Please send free prospectus to: 

IName 

IAddress 

I 

' 

THE PEMBRIDGE COLLEGE OF ELECTRONICS I 
PW1) 34a Hereford Rd., London W2 5AJ 

YAESU MUSEN 
The World's finest quality range of communications equip- 
ment. RECEIVERS. The FR508 at £63 (carr. paid). 

FEATURES 
Double conversion 
80-10m SSB/AM/CW 
Sensitivity, 0.5µV, 10dB S:S-, N 
Selectivity 3.6KHz, 648, 10KHz, 
50dB 
Built-in speaker 
Built-in S -meter 
Built-in Xtal Calibrator 

WWV band to check calibrator 
THE FR400SDX RECEIVER, £160 

The FR400SDX covers 160-10m, 4m and 2m. It has 4 Mechanical 
filters for SSB-AM-CW-FM, FM Descriminator, Rejection tuning and 
will transceive with the FL400 transmitter. 

SAVE ANOTHER 10% (or so) BY BUYING NOW! 
BEAT V.A.T. BEFORE APRIL Ist! 

HF TRANSCEIVERS 
FT -75, 50W p.e.p. 10-80m. 3 Ch. vxo £99 00 
FP -75 AC PSU and Speaker for above £22.50 
DC -75 DC PSU, SPEAKER and MOBILE MOUNT £22-50 
FT -200 240W p.e.p. 10-80m £134.00 
FP -200 AC PSU and SPEAKER for FT -200 £38.00 
DC -200 DC PSU for FT -200 £46S0 
FT -101, 10-80m AC á DC PSU built-in £249.00 
FT -101 as above + 160m £255-00 
FT -401 560W p.e.p. 10-80m £230 00 

HF RECEIVERS 
FR50 Double conversion 10-80m £59 00 
FR50 fitted WWV and xtal Calibrator £63-00 
FR400DX 160m 80-10m (28-29MHz) £120.00 
FR400SDX 160-2m 4 Mech. Filters, 28-30MHz £160 00 

WESTERN ELECTRONICS (U.K.) LTD. 
IPW, Osborne Road. Totton, Southampton, SO4 4DN 
Tel. Totton 4930 or 2785 Cables: Aerial. Southampton 

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. 

Send this coupon with 15p for poet end 
Inclusion on our regular mailing list. 

NAME 

ADDRESS 

Pw1 
LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E 1. 
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GARRARD 
SP23 Mk Ill 
Special 
Purchase. 
Limited number available 
Garrard SP25 Mk. Ill 
Goldring 0800 
Teak plinth and tinted cover 
All leads supplied. 
Please add CI .25 P. & P. & Ins. 

YO] 
£16.95 

TURNTABLES 
Please add 75p P. & P. & Ins. 
Garrard SP25 Mk. III [9.90 
Garrard AP76 LIl-45 
Garrard SL65B [1395 
Garrard 401 [2.13- 95 
Garrard Zero 100 (Auto) [37 50 
Garrard Zero 100 (Single) [3580 
BSR MP60 [9.40 
Goldring GL72 [2050 
Goldring GL72/P 017.00 
Goldring GL75 C26.90 
Goldring GL75/P [3400 
Goldring 101/P.C. [20.00 
Wharfedale Linton + cart. [2650 
Thorens TDI25AB Mk. Il. [92.95 
Thorens TD 150 Mk. II [26.80 
Thorens TDI60 AB & C [5600 

TUNERS 
Please add asp P. & P. & Ins. 
Amstrad Multiplex 3000 [2950 
Armstrong 523 [39 50 
Armstrong 524 C31 45 
Rogers Rlbrook FET4 

(Chassis) [37.25 
Rogers R/brook FET4 

(Cased) L43.50 
Rogers R/bourne FET4 

(Chassis) L44.95 
Rogers R/bourne FET4 

(Cased) [4795 
Sinclair PR060 (Module) [1560 
Sinclair 200073000 Tuner [2930 
Leak Delta FM (Cased) [5365 
Leak Delta AM/FM (Cased) í6295 
Alpha Highgate #T150 10800 

TUNER/AMPLIFIERS 
Please add [I P. & P. & Ins. 
Alpha Highgate ISO f49. 75 
Armstrong 525 (Teak cased) E69.45 
Armstrong 526 AM/FM 

(Teak cased) [7725 
Leak Delta 75 [12000 
Alpha RISO [4895 
Philips RH702 E8250 
Teleton 2100 L31 00 
Goodmans One Ten [98.90 
Rogers Ravensbrook 

(Teak cased) [78 '25 
Rogers R/brook (Chassis) E7350 
Alpha FR 3000. New product [72 00 

All prices Correct 
at time of press 

E. & O. E. and are 
subject to 

alterat.ons. 

Global s GOLDEN 
guarantee 

WE GUARANTEE THAT WITHIN 7 OATS OF PURCHASE 
IF ANY ITEM OF GOODS IS FOUND TO BE GENUINELY 

DEFECTIVE WE WILL REPLACE THE SAID GOODS 
WITHOUT QUESTION. AFTER 7 DAYS GOODS ARE 

COVEREO BY MANUFACTURER] 11 MONTHS 
GUARANTEE 

1 

AMPLIFIERS 
Please add 85p P. & P. & Ins. 
Amstrad 8000 Mk. Il £15.00 
Amstrad IC2000 [2825 
Amstrad Integra 4000 £22.50 
Armstrong 521 (Teak cased) [44.40 
Alpha Highgate 212 [2375 
Alpha Highgate FA300 [3225 
Alpha Highgate FA400 £35.65 
Leak Delta 30 £44.85 
Leak Delta 70 [54 90 
Metrosound ST2OE [24 00 
Metrosound ST60 [45-00 
Pioneer SA600 & 610 [5700 
Pioneer SA900 [87 95 
Pioneer SAI000 [93 25 
Rogers R/brook (Chassis) [37-75 
Rogers EC/brook (Cased) 041.50 
Rogers R/bourne (Chassis) [4945 
Rogers R/bourne (Cased) 452.45 
Sinclair PR060 2 X Z30/PZ5 [14 70 
Sinclair PR060 2 X Z30/PZ6 116.70 
Sinclair PR060 2 X Z50/PZ8/ 

Trans [20.90 
Sinclair AFU (Filter Unit) [4.20 
Sinclair 605 L17.95 
Sinclair 2000 Mk. Il C2095 
Sinclair 3000 Mk. 11 [28 15 
Wharfedale Linton E42.95 
Teleton SAQ 307 £22.95 
Rotel RA3I0 f34 50 
Rotel RA610 L51-75 

SPEAKERS 

Wharfedale Linton 2 
Wharfedale Melton 2 
Wharfedale Dovedale 3 
Celestion Dicton 120 
Celestion Dicton 15 [50-90 
Celestion Ditton 25 L84 95 
Celestion County (new prod.) [33.95 
Goodmans Double Maxim E47.75 
Goodmans Mezzo 3 [44 75 
Goodmans Magister 012 00 

Special bulk purchase 

Please add [I 50 per pair 
P. & P. & Ins. Price per pair 
Amstrad 138 [1390 
Wharfedale Denton 2 [28 50 

0585 
[46. 95 
[59 95 
[39-75 

£2'90 
Plus 65p P. & P. & Inc. 
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; 
SL958. E3.95 + 65p. P. & P. & Ins. 
Also finished in walnut to match 
Japanese equipment -at no extra. 

CARTRIDGES 
Please add 35p P. & P. & Ins. 
Goldring G850 
Goldring G800 
Goldring GBOOE 
Goldring G800 Super E 
Shure M3D 
Shure M44E 
Shure M55E 
Ortofon SUS 
Sonotone 9TAHC 

[315 
C495 
C7 50 

C14-15 
El 70 
C4-80 
C5 60 

C15 85 
CI 40 

Dept( Pw3)174 Pentonville Road, London, Nt. Telephone 01-278 1769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01.550 1086. 
Open Monday to Saturday 9.30 a m to 

6 p m LATE NIGHT FRIDAY 7 p.m. 
MAIL ORDERS. 

Order wish confidence Send Postal Order. Cheque 
Money Order. Rank Draft. Giro or Cash by Registered 

Mall. CALLERS Please note that cheques ran only be accepted together win cheque Cards (not Barclay Cardi 
2 minutes Irom KING S CROSS. EUSTON & ST PANCRAS 
on main toad leading to the East and West Country 

F 1RRANTI 
ZN414 
7AS SEEN Only 

ON TV !/ WITH FREE DATA 

MICROCIRCUIT 

RADIO 

£1.20 
Post & Packing Sp. 

WE ARE SPECIALISTS IN FERRANTI SEMI- 
CONDUCTORS 

8E559 I3p ZTX3I0 8p ZTX504 39p ZS170 9p 
BFS60 18p ZTX31I 9p ZTX5I0 I5p ZS17I Ilp 
BFS61 18p ZTX312 9p ZTX530 19p ZSI72 I4p 8E596 13p ZTX313 IOp ZTX531 20p ZSI74 15p 8FS97 2Ip ZTX3I4 Ilp ZTX550 I5p ZS176 21p 
BFS98 I8p ZTX320 28p ZTX55I 15p ZS178 34p ZTX107 8p ZTX330 13p 2N3055 65p ZS270 10p ZTX108 7p ZTX331 14p ZS271 14p ZTX109 10p ZTX382 Ilp DIODES ZS272 16p ZTX2I2 12p ZTX383 13p ZS120 7p ZS274 17p ZTX2I3 I2p ZTX384 16p ZS121 9p ZS276 23p ZTX2I4 13p ZTX450 ISp ZS122 Ilp Z5278 33p ZTX300 lop ZTX45I I5p ZS123 14p 
ZTX301 I I p ZTX500 lop ZS124 16p ZENERS ZTX302 I5p ZTX501 Ilp ZSI40 22p KS030A to ZTX303 12p ZTX502 ISp ZS141 39p KSI80A- ZTX304 19p ZTX503 12p ZS142 30p all types 17p 
ALL DEVICES TOP GRADE, BRAND NEW, AND FULLY 

GUARANTEED 
WE CAN SUPPLY ANY FERRANTI DEVICE. Send SAE for quotation. 
POSTAGE AND PACKING IOp. FREE over C2.00. Send SAE for our full price list and data sheet. 
BUY NOW AND BEAT V.A.T.! ALL PRICES MUST 

RISE ON APRIL 1st. 

DAVIAN ELECTRONICS 
PO BOX 38 OLDHAM LANCS 012 6XJ 

Create a new 
dimension in 
sound - sound 
that engulfs 
you with nat- 
ural realism 
from every 

room. 
corneryour 

0 Simply wired to your amplifier or Tuner/Amp. £7'5 V speaker outputs and again into 4 speakers. Neat 35 P & P styling with brushed effect console panel. Peak input power 50w into 8 ohms. Front Hi/Low Level 6dB. Phone jacks for input and output. Size: 6" x 31"d. x 2"h. Guaranteed. 

CCIk 

TRANSFORMS 
YOUR STEREO 

SYSTEM INTO 
SENSATIONAL 

,4 QUADRAPHONIC 
SOUND 

INTRODUCTION PRICE 

(Dept. PW I), 43 BARTHOLOMEW CLOSE, 
LONDON, ECIA 7HP. Tel. 01-600 3211. 

7 Segment LEDs 
These are full spec devices from a famous manufacturer. The display 
size is just over }inch giving readability at about 12 feet distance. 
The display is cast in clear epoxy resin and mounted in a 14 pin DIL 
package, fully comparable with all good quality sockets and VERO. 
The unit is driven between a 7447 and the 5 volt line. 
Prices: I off E300, 4 off [2.50, 6 off [2.35. 

Quantities above 8, E2. 15 each. 
In all cases please add 12p P. & P. 

Use Access riete 

You may telephone 
your order and pay 

by Access 

E3YUJcIDU 
ELECTRONICS 

181 EBBERNS ROAD, HEMEL 
HEMPSTEAD, HERTS. 0442 62757 
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Build yourself a TRANSISTOR RADIO 

ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1, 
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF 
AND LOCAL STATIONS ALSO AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic 
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull output 
using 600mw Transistors. Car Aerial and Tape Record Sockets. 10 Transistors plus 3 
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section. 
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive 
Case In black with (diver blocking. Size 9' x 7' x 4". Easy to follow instructions and 
diagrams. Parte price list and easy build plans 30p (FREE with parts). Earpiece with plug 
and switched socket for private listening 80p extra. 

ROAMER 

EIGHT 

Mk I 

NOW WITH 
VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MWI, MW2, LW, SW1, 8W2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record socket. 
Selectivity switch. 8 transistors plus 3 diodes. Fine tone 
moving coil speaker. Air spaced ganged tuning con- 
denser. Volume/on/off, tuning, wave change and tone 
controle. Attractive case in rich chestnut shade with 
gold blocking. Size 9 x 7 x 4in. approx. Easy to 
follow instructions and diagrams. Parts Price List 
and Ewe Build Plane Ebp (FREE with part). 
Earpiece with plug and switched socket for private 
listening 80p extra. 

Total building cost £8AQ p, p, a 
(Overseas P. @ P. £1) v tall%I Ins. 46p. 

POCKET 

FIVE 
3 Tunable Wavebands: t-----..-''' 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 sages -6 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine 
tone moving coil speaker. Attractive black and gold 
case. Size 6i x li X 3¡1n. Easy build plans and 
Dart price list 10p (FREE with parts). 

Total building costs 
(Overseas P. & P. 63p) £2291ne.23p 

(Overseas P. .t P. £1 

ROAME 

SEVEN 

MK IV 

Total building cost 

£8.50 
P. P. a Ins. OOp 

(Overeeae P. & P. £1) 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, SW1, 8W2, 
8W3 and Trawler 
Band. Extra Medium waveband provides easier tuning 
of Radio Luxembourg, etc. Built In ferrite rod aerial 
for MW and LW. Retractable 4 section 241n. chrome 
plated telescoplo aerial for 8W. Socket for Car Aerial. 
Powerful push-pull output. 7 transistors and 2 diodes, 
fine tone moving coil speaker. Air spaced ganged 
tuning condenser. Volume/on/off, tuning and wave 
change controls. Attractive case with carrying handle 
Size 9 x 7 x 41n. approx. Easy to follow instructions 
and diagrams. Parts price list and easy build plans 
58g (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 90p extra. 

Total building costs £5.92 p. p.a 
(Overseas P. & P. EU X77 teal IJ Ios. dóp. 

TRANSONA 

FIVE 

5 TRANSISTORS 

AND 2 DIODES 

3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage -5 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, fine tone 
moving coil speaker. Attractive case with red speaker 
grille. Size 69 x 49 x In. Easy build plane and 
part price Het 10p (FREE with parte). 

Total building costs 
P.(Overseas P. a P. 63p) £ía50 Ins. 24p 

NEW! "EDU-KIT 0, 

BUILD RADIOS, AMPLIFIERS. ETC., 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MASTER UNIT TO 
CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controle: 2 Slider 
Switches: Fine Tone Moving Coil Speaker: Terminal 

Strip: Ferrite Rod Aerial: 3 Plugs and Socket: 
Battery Clips: 4 Tag Boards: Balanced Armature 

Unit: 10 Traneletors: 4 Diode.: Resletors: 
Capacitors: Three 0" Knobs. Unite once 
constructed are detachable from Master 
Unit, enabling them to be stored for 
future use. Ideal for Schools, Educational 
Authorities and all those interested in 
radio construction. 
Part price liet and easy build plans E6p 
(FREE with put). 

All parts including £GGO p p @ 

Case and Plans 7 U7 Ins. 32p 

FULL AFTER 
SALES 
SERVICE 

*.o rte 

Callers aide entrance "Lavelle" Shop 
Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat. 

ROAMER 

SIX 
b Tunable Wave- 
bands: MW, de:LW. l 
8W1, SW2,W2,SW3 . ..t 
Trawler,bandplus 
an extra Medimn 
waveband for 
easier tuning ì ` 
o1 Luxembourg 
etc. Sensitive fer- 
rite rod aerial and 
telescopic aerial 
for Short Waves. 
3in. Speaker. 8 
stages -6 transistors and 2 Diodes. Attractive black 
case with red grille, dial and black knobs with polished 
metal Inserts. Size 9 X 0} X 21(n. approx. Easy build 
plane and para price Ilet 26p (FREE with parts). 

Total building costs 
£3.9alvQ p.p a 

(Overseas P. a P. £1) Ins. 30p 

TRANS 
EIGHT 

8 TRANSISTORS 

and 3 DIODES 

s Tunable Wave- 
band.: MW, LW, 
SW1, SW2, SW3 
and Trawler Band. 
S ensitive ferrite rod aerial for M.W. and L.W. Tele- 
e copie aerial for Short Waves. 31n. Speaker. 8 improved 
type transistors plus 3 diodes. Attractive case In 
black with red grille, dial and black knobs with polished 
metal inserts. Size 9 x 6} X 211n. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive a larger speaker. Parts 
price list and easy build plans E6p (FREE with put). 
Total building costs 
(Oversee. P. a P. E1) £4.48 P. : 82p 

RADIO EXCHANGE CO 
61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234 52367 

enclose £ _ _ __ please send items marked. 

ROAMER TEN 

ROAMER EIGHT 

TRANSONA FIVE 

POCKET FIVE 

Parts price list and plans for 

Name 

Address 

ROAMER SEVEN 
TRANS EIGHT 
ROAMER SIX 
EDU-KIT 

L 

D 
D 

PW51 

971 
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STEREO AMPLIFIERS 
ALBA UA 700 37-93 2525 
ALPHA 212 by Highgate 3775 23-95 
AMSTRAD IC 2000 4625 27-50 
AMSTRAD Integra 4000 35-50 21-50 
ARMSTRONG 521 59-00 43-75 
DULCI 207M 32.00 19 25 
FERROGRAPH F307 Mk. 11 (cased) 68.00 4550 
GOODWIN RH 2525 59-95 4795 
GLIXOR MW3000, 15 watts RMS 

per channel 49-50 2395 
JVC NIVICO VN 300 5800 48.95 

MCA 104Z 8500 7095 
MCA 105E 130-50 10995 
MCA VSE VN550 

Quadraphonic 89.00 74-95 
MCA V9E VN880 

Quadraphonic 148.00 12495 
KELETRON KSA 700 29.00 17-95 
KELETRON KSA 1500 39-00 2395 
LEAK Delta 30 (cased) 69-90 49.95 
LEAK Delta 70 (cased) 85-90 57-95 
METROSOUND ST2OE 3950 2420 
METROSOUND ST60 70.00 4545 
PHILIPS RH521 109.00 9695 
PHILIPS RH 580 30-50 21.50 
PIONEER SA500A 47.10 32.96 
SA800 95-48 57-95 
SA800 126-55 75-95 
SA1000 15582 94.85 

QL600A Quadraphonic Convertor 118-95 78-95 
QD 210 Quadraphonic decoder 42-85 2995 
QA 800 Quadraphonic 188-60 12295 
Reverberation 202w 5495 35-95 

RANK ROTEL 210 34 90 22 95 
RANK ROTEL 310 5200 34 95 
RANK ROTEL 810 78 50 51 95 
RANK ROTEL RA 810 10550 7295 
RANK ROTEL RA 1210 12900 8995 
ROGERS Ravensbourne 64-50 49 25 

Ravensbourne (cased) 89-50 5395 
Ravensbrook Mk. 11 50.50 31.95 
Ravensbrook (cased) Mk. II 5550 41.95 

SINCLAIR 2000 35-00 2295 
3000 45-00 2895 

PROJECT 805 29-95 1890 
SOLARVOX 20. 10 watts. RMS per 

channel 39-95 24.95 
SOLARVOX 30. 15 watts RMS per 

channel 4696 1295 
SOLARVOX AM108 2 x 8 watts 

RMS plue MATRIX 4 channel 28.45 1695 
SOLARVOX AM318 2 n 18 watts 

plus MATRIX 4 channel 41-38 2995 
TANDBERG TA300 6990 5495 
WHARFEDALE Linton amplifier 65.00 41-95 
All take both ceramic and magnetic cartridges. 

Rec. Retail 
Price 

Comet 
Price 

TUNERS 
AMSTRAD Multiplex 3000 FM ... 39.95 2995 
'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 24-43 14-95 
GOODMANS Stereomai 75-74 35-95 
JVC Nivico VT500 

MCT V5E AM/FM 86-00 98.95 
MCT V7E AM/FM 122-42 99-95 

LEAK Delta FM 79-50 57-95 
LEAK Delta AM/FM 89-50 69.95 
METROSOUND FMS 20 54-92 3875 
PHILIPS RH 690 4850 31.95 
PHILIPS RH 921 109-00 89-95 
PIONEER TX500A AM/FM 75-52 5095 
PIONEER TX600 AM/FM 104.57 73-95 
RANK ROTEL 320 59-50 42. e5 
RANK ROTEL 620 93.50 6795 
ROGERS Ravensbourne Chassis 57-95 4395 

Ravensbourne In Teak Case 62.63 47-95 
Ravensbrook Chassis 42-14 31-95 
Ravensbrook (cased) 48-00 »95 

SINCLAIR 2000 45-00 29.98 
300'1 45-00 29.95 
Project 60 Tuner (stereo) 2500 1750 

All above Tuners are complete with MPX Stereo 
Decoder except where starred 

TUNER/AMPLIFIERS 
AKAI CR8OT FM/AM Tuner Ampli- 

fier with built in Eight Track Tape 
Recorder 14984 69.95 

AKAI AA8500 24900 17985 
AKAI 6200 10500 7595 
AKAI 8300 13750 7995 
AKAI 6600 159-00 198.95 
ARENA 2600 111-30 5995 
ARMSTRONG 148 Decoder 9 5 4 9 
ARMSTRONG 525 9014 98.95 
ARMSTRONG 526 102.72 77.95 
GOODMANS Module 80, 35w. RMS 9300 49 95 

Module 80 Compact 16800 12795 
Module90 119-00 9195 
Module 110 FM/MW/LW/SW/ 

100w. RMS 139-00 105 95 
GOODMANS Module 110, Compact 245-00 157.59 
J VC Nivico 4MM 1000 Quadraphonic 159-50 13495 

Rec. Retail Comet 
Price Price 

TUNER/AMPLIFIERS-continued 
JVC Nivico VR 5500/5501 AM/FM 96-96 8195 

VR 5521L AM/FM and SEA 175-00 146-95 
4VR 5414 Quadraphonic 212-00 179-95 

KYOTO 1000 AM/FM Tuner/Ampli- 
fler with built In Stereo Cassette 
Recorder. Complete with two 
speakers and two microphones 85-00 61-95 

LEAK Delta 75 175-00 129-95 
PHILIPS RH 720 215-00 17995 
PIONEER SX525 140-53 9895 

SX626 192-49 13435 
SX727 231-74 162-95 
5X828 297.20 208.95 
OX 4000 Quadraphonic 225-93 16495 
OX 8000 Quadraphonic 286-24 199-95 

ROGERS Ravensbrook Chassis 9»57 73 95 
ROGERS Ravensbrook (cased) 105.35 7845 
ROTEL RX 150A 6990 50-95 
ROTEL RX200A 89-50 6595 
ROTEL RX 400A 107-50 7995 
ROTEL RX 600A 149-00 10995 
ROTEL RX 800A 189-50 13995 
ROTEL RX 154A Quadraphonic 129-50 94.95 
SOLARVOX TAM 1105 2 x 5 watts 

RMS AM/FM Multiplex comp 
with 2 speakers and featuring 
Matrix 4 channel 3850 2995 

TANDBERG 1171 MPX 10303 8495 
TANDBERG TR200 MPX 10800 85.95 
TANDBERG TR1000 FM MPX (teak) 156.00 12960 
TANDBERG TR 1010 AM/FM MPX 169-00 13995 
WHARFEDALE LINTON WE40 115-00 95.95 
TELETON CR55 125-26 66 50 
TELETON R8000 AM/FM 42-16 21-95 
All the above take magnetic cartridges except 
Telefon R8000, Kyoto 1000 which take ceramic only. 
All Include MPX Stereo Decoder with the excep- 
tion of Armstrong where M8 decoder is extra. 

TURNTABLES 
CONNOISSEUR BD1 kit 
CONNOISSEUR BD2 Chassis .. 
CONNOISSEUR BD2 P/C/SAU2 
GARRARD SP25 Mk. III 
GARRARD 40B 
GARRARD SLOSB 
GARRARD SL95B 
GARRARD 401 
GARRARD SL72B 
GARRARD AP76 
GARRARD Zero 100A 
GARRARD Zero 100S 
GARRARD WB4 Base Mk. 11Z to fit 

Zero 100 and Zero 1005 

13-34 
32-71 
4129 
16-17 
13-63 
20.93 
49.21 
3904 
3280 
2844 
5742 
52-83 

6.55 

15.98 
2595 
3395 
1056 
1096 
13.75 
3225 
2595 
2165 
17-25 
34.95 
36.95 

4.95 

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. 111 

with Goldring G800 Special Price E18.50 
McDONALD MP60 

with Goldring G800 Special Price £17.56 
McDONALD MP60 

with SHURE M 44/7 Special Price EIS -95 
McDONALD MP00 

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

with Goldring G500 Special Price £2550 
GARRARD AP76 

with Goldring G800 Special Price £2656 
GARRARD AP76 

with Shure M55E Special Pelee £30.50 
GARRARD AP76 

with Shure M75EJ Special Price £32.50 
GARRARD 2025 with 

Sonotone 9TAHC Special Price £1275 
GOLDRING GL75 

with 6800 Special Price £3950 
THORENS 150 AB complete with TX11 

cover, Shure M55E cartridge £6035 £46 95 

Base and cover to fit GARRARD 
SP25, SL55, SL65B Sp. Price 3.60 

GOODMANS TD100 with G800E 7500 51 95 
GOLDRING G101P/C 2964 20 50 
GOLDRING GL72 Chassis 31.39 20.95 
GOLDRING GL72P 40-81 27 50 
GOLDRING GL75 41.86 2695 
GOLDRING GL75P 51.62 35.25 
GOLDRING GL85P/Cover 87.19 56 95 

Covers for 72P 4.71 3 25 
Cover for 75P (de Luxe) 523 3 50 
Cover for 85P 6.98 4.95 

C99 -plinth and cover for G99 15.35 1195 
GOLDRING G99 2964 1925 
LEAK Delta 6950 52 50 
JVC Nivico SRP 473 Quadraphonic, 

including plinth and cover 6950 5895 
McDONALD MP60 14.78 9.50 
McDONALD 610 18.75 1295 
McDONALD HT70 20-63 14 50 
Base and cover for MP60 and 610 Sp. Price 3.95 
PHILIPS GA212 Electronic 69-00 67.50 
PIONEER PL120 with base and 
Cover 4918 34.50 

Rec. Retail 
Price 

TURNTABLES -font inued 
PIONEER PL61 with base and cover 
THORENS TX25 cover 
THORENS TD125 Mk. II 
THORENS TD125AB 
THORENS TD125AB Mk. Il with 

TP 16 arm 
THORENS TD160/c including base 

and cover 
THORENS TD150 Mk. 1l 
THORENS TD150A Mk. II 
THORENS TD150AB Mk. II 
THORENS TX11 cover 
WHARFEDALE Linton 

PICK UP ARMS AND HEADS 
AUDIO Technica AT 1005 Mk. 11 
AUDIO Technica L2 lifts 
CONNOISSEUR SAU2 
GOLDRING Lenco 75 
GOLDRING Lenco L69 
GOLDRING PH6 Head Shell 
SME 3009 with S2 Shell 
SME 9009 HE with S2 Shell 
SME 3012 with S2 Shell 
SMe 3012 HE with S2 Shell 
SME S2 Headshell 

17883 
8.85 

82-63 
11569 

124-54 

89.80 
36-30 
4633 
5017 
4.49 

3750 

18-78 
2.61 

1481 
13-96 
10.48 
2.97 

32-34 
33.71 
34-44 
3581 
2.59 

Comet 
Price 

119 90 
e 50 

0650 
7995 

99 95 

56.95 
28 95 
3595 
39.95 
3.60 

2695 

14 25 
1.95 

1195 
9.25 
6.50 
189 

2195 
2495 
25-50 
2650 

1.95 

SPEAKERS 
AMSTRAD 138 (pair) Teak 26-00 13-95 
AKAI SW 155 64-50 4495 
B and W Model 70 15950 18695 
B and W DM2 69-99 47.56 
B and W DM4 49-68 37-95 
B and W DM5 (pair) 59-48 4395 
CELESTION COUNTY (pair) 47-94 35-95 

D itton 120 (pair) 5840 38.50 
Ditton 15 37.40 2600 
Dittos 25 55.00 42 50 
D itton 44 54-00 35 09 
Ditton 66 99-00 70 95 

FERROGRAPH S1 inc. stand 95-00 67 95 
GOODMANS Minister Palr 49-20 35.95 

Havant (pair) 57-12 3940 
Magister 65-63 4251 
Double Maxim (pair) 6740 4795 
Mezzo 3 35.70 23-45 
Magnum K2 46-20 2950 
Goodwood 55-00 3885 
Dimension 8 7244. 44.95 
DIN 20 NT Kit 12-19 8.51 

KELETRON KN 400 2 -speaker 
system (pair) 15-44 1195 
KN600 3 -speaker system (pair) 25-82 1895 
KN800 3 -speaker system (pair) 31-80 1895 
KN1100 4 -speaker system (pair) 4080 21 95 
KN1600 3 -speaker system 25-20 14 95 
KN2100 3 -speaker system 30-60 18 95 

LEAK 150 (pair) 50-00 37 50 
LEAK 250 (pair) 63-00 47.95 
LEAK 600 49.50 34 50 
LINEAR 10 watt Teak (Pair) Sp. Price 1295 
METROSOUND HFS 103 (pair) 29-21 20 95 
202 21.50 14.75 
Duplex lS 32.00 21 95 
Duplex 25 56-00 37 50 

PIONEER CS53 46-72 29.95 
SINCLAIR 016 8.98 6.50 
TANDBERG Tan 7 29-50 2360 

Tan 11 (pair) 40-00 31-95 
TL 12 Teak (pair) 55-50 44.50 
TL 25 Teak (pair) 71-50 5695 
TL 50 Teak 6800 5095 

TELETON 8000 (pair) 2108 1195 
THORPE GRENVILLE TG100 (pair) 2895 16-95 

TG200 (pair) 4195 2495 
TG300 (pair) 55-95 26.95 

WHARFEDALE Denton Mark II 
(pair) 42.00 2895 
Linton Mark II (pair) 52-00 37-50 
Triton 111 (pair) 65-00 4695 
Melton Mark II 35-00 2375 
Dovedale 3 Mark 11 47.50 32-25 
Rosedale 69.00 44.95 
Unit 3 speaker kit 12-50 5.95 
Unit 4 speaker kit 19-00 1295 
Unit 5 speaker kit 27-50 1875 

CHASSIS SPEAKERS 
GOODMANS Twin -axiom 8 

Twin Axiom 10 
Axiom 401 
Audlom SP 
Audlom 10P 
Audiom 12P 
Audlom 15P 
Audiom 18P 
Audiom 100 40 watts din. 
ARU 172 
Axent 100 
Midas 650 
Attenuator 
Crossover network XO/950 

WHARFEDALE 8 In. Bronze/RS/DD 
Super 8/RS/DD 
Super 10/RS/DD 

9.12 
10-06 
17.88 
5-49 
5.97 

13-00 
21-00 
3570 
12.00 
4.50 
6.90 

13-50 
3.73 
7.77 
4.75 
8.50 

14.00 

095 
7.50 

11-9S 
4.15 
4.50 
915 

14.98 
2445 

4-35 
3-20 
4.98 
9.54 
2.98 
5.48 
348 
6.26 
S98 
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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 

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

P.,lured, Service 04. at uovo. 
Rd.. Hull. Alto 4 Sirmineg.m, 

n,,dlington, Doncaster, Edinburg', 

Goole. Leeds. Ulm., London, 

Renfrew. Racbd.lt, Teetlde L 

wfpan. 

Rec. Retail Comet 
Price Price 

CARTRIDGES 
AMSTRAD 900C 5.32 3'40 
AMSTRAD 9000 8.10 5'40 
AMSTRAD 900 EX 1190 0.50 
AUDIO TECHNICA AT 66 8.47 3.45 
CONNOISSEUR Ceramic SCUT 6.09 4.95 
GOLDRING G850 6.10 3-10 
GOLDRING G800 12'21 4'50 
GOLDRING G800E 1767 7.00 
GOLDRING G820 1162 9.25 
GOLDRING G820E 1744 12.25 
GOLDRING G820 Super E 2325 1025 
GOLDRING G800 Super E 24.41 15-25 
EMPIRE 1000ZE/X - 62.22 3995 
EMPIRE 999VE/X 44.44 28.95 
EMPIRE 999TE/X 26-13 1695 
EMPIRE 9995E/X 2111 1395 
EMPIRE 999E/X 1638 10.95 
EMPIRE 909E/X 12'79 8'50 
EMPIRE 90EE/X 5'94 8.95 
SHURE M3DM 6.10 3.75 
SHURE M31E 1163 6.95 
SHURE M32E 10-73 8.50 
SHURE M44 -G 8.30 4.95 
SHURE M44-7 7'90 4.50 
SHURE M -44C 7'90 4.90 
SHORE MME 8.60 4.75 
SHURE M55E 9.70 5.60 
SHURE M75G 1470 8.35 
SHURE M75-6 (S) 83 545 SHURE M7S-613-80. 
SHURE M75EJ 1540 8.75 
SHURE M75ED 19-00 1015 
SHURE M75E/05G 

12 
95 
95 SHURE M91ED18-45 

SHORE V15-11 39.40 24-95 
SONOTONE 9TAHC Dlam/Saph 3.75 1.45 
Starred cartridges above are ceramic. All others are 
magnetic. 

BLANK TAPES 
SCOTCH DYNARANGE CASSETTES 

C60 0-71 0.44 
C90 009 0.50 
C120 1-49 0.75 

SCOTCH HIGH ENERGY COBALT CASSETTES 
C60 110 965 
C90 1-45 065 

SCOTCH Low Noise 8 -TRACK 
BLANK CARTRIDGES 
40 mina. 1.50 e-90 
80 mina. 1.80 110 

SCOTCH HI-FI DYNARANGE SPOOLED TAPES 
S" L.P. 900 1.88 Ille 
5$" L.P. 1200 2.20 1.30 
7" L.P. 1800 2.95 1.80 

SCOTCH HI-FI DYNARANGE DOUBLE PLAY 
5" D.P. 1200 2.31 1.41 
St" D.P. 1800 3.15 195 
7" D.P. 2400 4.03 2.54 

Postage -Tape, cassettes and 81 cartridges 1-9 
Items 5p per order. Packs of ten post tree. 

SASES AND COVERS 
CONNOISSEUR Plinth BD1 
CONNOISSEUR Cover 
CONNOISSEUR P.U. Mount Board 
GARRARD WB1 Base 
GARRARD W84 Base 
GARRARD SPC1 Cover 
GARRARD SPC4 Cover 
Special Offer of Base and Cover to 

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

GARRARD WB4 base MK 11z to fit 
Zero 100 and Zero 1005 

GOLDRING Plinth 75 
GOLDRING Plinth 72 
GOLDRING Covers 72P 
Cover for 75P De Luxe 
Cover for 85P 
THORENS TX 25 (for TD126AB) 
THORENS TX11 Cover 
SME Plinth System 2000 with 

motorboard 
MOTORBOARDS only 
SME P1 Spacer 

5.57 
417 
0.95 
3.78 
5.60 
3.68 
4.38 

6 -SS 
9.77 
042 
4.71 
5-23 
6.98 
8-85 
4.49 

4.50 
3.40 
0.75 
2.9$ 
4.25 
2.75 
3.25 

384 

4.80 
975 
6.50 
3-25 
3-60 
4º5 
6.50 
360 

Rec. Retail Comet 
Price Price 

HEADPHONES -continued 
AKAI ASE9 
AKAI ASE22 
AKG K180 
AKG K60 
AKG 100 
AKG 120 
KOSS HV1 
KOSS ESP -9 Electrostatic 
KOSS ESP -8 Electrostatic 
KOSS K2 plus 2 Quadratone 
KOSS PRO 5 L/C 
KOSS PRO -IAA 
KOSS KO -727B 
KOSS 747 
KOSS K-711 
KOSS KB 
KOSS KB/LC (with volume control) 
KOSS K6/LCO Quadrofone 
PIONEER SE 50 
PIONEER SE 30A 
PIONEER SE 20A 
PIONEER SEL 20 
PIONEER SEL 40 
ROTEL RH 830 
ROTEL RH 700 
SOUND MD806 
WHARFEDALE DD1 
WHARFEDALE 150 DYNAMIC 

7.25 4.25 
11.90 7.25 
2800 1695 
15.00 895 
8-00 4-95 

10-00 .50 
2000 1595 
6900 5295 
4500 3495 
4500 3595 
30-00 23.93 
2800 20.95 
16-50 1245 
2000 14-95 
10.00 7.75 
12-50 950 
14.00 1050 
20-00 1093 
2190 13.25 
1260 8.25 
7.88 4-95 

10-53 6-93 
1743 1130 
650 4.50 
9.95 5.75 
6.40 2.79 

1250 8-75 
1995 14.93 

MANUFACTURERS' 
HI-FI STEREO SYSTEMS -COMPLETE 
ALBA UA 552 47 75 2995 
BUSH A1005 8989 5195 
DANSETTE Consort Stereo 34.43 23.93 
DANSETTE 4005 7145 49.93 
DANSETTE 4020 4799 31.95 
DECCA SOUND 813 Sp. Price 49.50 
DECCA SOUND 614 Sp. Price 52.95 
DECCA COMPACT 2 with Radio Sp. Price 7895 
DECCA COMPACT 3 with Radio Sp. Price 98-95 
DECCA 403 Sp. Price 4493 
FERGUSON 3450 B with Radio 

(new model) 79.50 81-95 
FERGUSON 3451 B with Radio 

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

Radio 100.00 93.93 
FIDELITY UA2 Music Master 4350 39.95 
FIDELITY Stereo Nine 38 50 22.95 
G.E.C. 2810 7900 Sias 
GROSVENOR MPX 8400 AM/FM 

MPX Tuner/AmpllRer, magnetic 
Input with built-in 8 -track cart- 
ridge player with speakers 6750 39.93 

HMV 2452 66.00 4993 
HMV 2453 6600 49.93 
KB 1025 with 662 speakers 4825 37.93 
KB 1250 with KS 653 Speakers 71-00 53.95 
KB 2010 with 858 speakers 10150 77.93 
KB 2250 with 658 speakers 124.00 95.93 
MURPHY 902 Studio 1. AM/VHF 

Radio 84 50 8.95 
MURPHY 940 69-89 5295 
PHILIPS 808 105-00 7695 
PHILIPS GE 824 65-30 4945 
PHILIPS 825 4950 38-95 
PHILIPS526 75.00 52.115 
PHILIPS 835 with Radio 69-50 4955 
PHILIPS 836 with Radio 95.00 5855 
PYE BLACK BOX unit Stereo 1022 9093 6993 
RIGONDA Party Time 2850 20.93 
STEEPLETONE Stereo System 41-75 22 95 
ULTRA6028 5995 45.95 
ULTRA 6450B (new model) with 

Radio 79.50 41.95 
ULTRA6455 4135 31.95 
ULTRA 6454 3885 29'95 

TAPE RECORDERS 
ARAI 1721L 
AKAI 4000 DS 
AKAI X20112 

99-90 73.93 
99-50 7395 

179.00 132.95 

Rec. Retail Comet 
Price Price 

TAPE RECORDERS -continued 
AKA X1810 229'00 189'93 
AKA GX221D 229.00 15985 
AKA GX1900D 23900 17793 
AKA GX370D 350-00 259.95 
AKA CR80D 8 -track stereo deck 8502 5595 
AKA CR80 8 -track stereo recorder 106-39 6995 
AKA CR80T8-track stereo recorder 

and tuner amplifier 14984 89 95 

AKA CR81 109-50 8095 
AKA CR8113 8950 95 95 
FERGUSON 3258 4 -track 70.45 St - 95 

FERROGRAPH 702/704 Dolby 285.53 241 95 

FERROGRAPH 702H Dolby 29728 251 95 
FERROGRAPH 722/724 Dolby 328.65 27895 
FERROGRAPH 722H Dolby 33840 286 95 

FERROGRAPH 7021704 235-00 172 95 
FERROGRAPH 722/724 27813 198 95 

FIDELITY Braemar 4 -track 3475 19.95 
GROSVENOR MPX 8400 AM/FM 

MPX Tuner/AmpllRer, magnetic 
Input with built -In 8 -track cart- 
ridge player with speakers 6750 39.95 

GRUNDIG TK 121 (twin -track) 56.25 39.95 
GRUNDIG TK 141 (4 -track) 62-10 45 95 

GRUNDIG TK 148 (4 -track auto) 66-95 4995 
GRUNDIG TK 147 (4 -track auto) 98.65 7695 
GRUNDIG TK 148 (4-tr. auto 2 sod ) 7410 57 95 

GRUNDIG TK 246 4 -track Stereo 
Deck 13185 101 95 

GRUNDIG TK 3200 HI-FI (Battery) 141.10 105.95 
MARCONI 4248 4 -track, 2 speed 5230 39 95 

PHILIPS 4303 Twin -track 3048 24 95 

PHILIPS 4307 4 -track 5000 35 95 

PHILIPS 4308 De Luxe 4 -track 59-00 42 95 

PHILIPS 4418 4 -track stereo 20000 145 95 

TANDBERG 1841 4-tr. stereo deck 6600 4995 
TANDBERG 4021X 2 -track atareo 17900 145 95 

TANDBERG 6021X twin -track stereo 19930 15995 
TANDBERG 6041X 4 -track atareo 199-30 159 95 

TAPE RECORDERS (CASSETTE) 
AKA CS35D tape deck 79.95 59 50 

AKA CS35 Stereo inc. Speakers 11250 82 95 

AKA GXC 400 tape deck 9550 67 95 

AKA GXC 40 112-50 8295 
AKA GXC 40T recorder, tuner/amp. 18750 123 95 

AKA GXC 450 tape deck 129.50 95.95 

AKA GXC 48D Dolby tape deck 13950 103 50 

AKA GXC 650 Dolby auto -reverse 
tape deck 15450 110.25 

APCO Battery/Mains AM/FM Radio 35.00 22 95 

BROWNI Radio/cassette recorder 45.00 1995 
BUSH Discassette DC70 20-62 1595 
BUSH TP 80 27.62 1595 
BUSH TP 68 Battery/Mains 2818 2150 
CARLTONE LCR 500 Sp. Price 1195 
DANSETTE DCT 105 20-62 14 95 

FERGUSON 3240 with case 24-90 15.95 
FERGUSON 3253 42.40 3195 
FERGUSON 3257 5845 4195 
FERGUSON 3257/7 spkrs. Co, above 18.00 1200 
GEC CR200 AM/FM Cassette/Radio, 

Battery/Mains with slide controls Sp. Price 3595 
GRUNDIG C210 Batt./mains 4875 3695 
HARVARD Elite Cassette/AM/FM 

Radio (battery/mains) 44-75 23 95 

JVC Nivico 9420 LS with AM/FM 
radio, battery/mains 6t-45 45.93 

JVC NIvlco 1710 Radio/Cassette, 
AM/FM 81.00 4295 

PHILIPS 2202/2203 24.00 17 95 

PHILIPS 2204 battery/mains 29.10 2495 
PHILIPS 2405 Stereo with 2 RH401 

L/S 72 00 54.95 
PHILIPS 3302 21-50 1596 
PIONEER CT 4141 Dolby Deck 150 02 10493 
PYE 9116 Stereo 69-90 49'9S 
WHARFEDALE Dolby DC9 Mk. II 119.00 85 95 

FREE Technical Advisory Service. If in doubt ask usi Price list on request. 
HEADPHONES Comet guarantees that all prices quoted ere genuine. All Items offered available et these prices 
AMSTRAD HPS5A 7.50 3 90 at the time this Issue closed for press. Add 75p for postage, packing end insurance on all orders 

HPSBA with volume control 10.70 6.70 (Cartridges 20p) OR, IF SECURICOR DELIVERY REQUIRED ADD A1.93 ONLY. 
HPS7A bass and treble controls 13 95 9 90 Make cheques, Money Orders payable to'COMET'. comrr HIGH FIDELITY DISCOUNT WAREHOUSES 

" RC SEC vic( 

1 PE, 
!a Ofliy 

OPEN DAILY TO THE 

PUBLIC FROM: 
Oam-apm Monday 
lam-Ipm Tuesday 
lam -$pm 

Wednesday 
Samapm Thursday 
lam-tpm Friday 
tam-S.34pm 

Saturday 

46-20 
5.85 
0.98 

35.95 
4 45 
0 75 

Dept. PW BIRMINGHAM: Heeley Road, Selly Oak, 829 6EY. Tel.: 021.472-6161 and at Moll 
Shopping Centre, 1570-1572 Coventry Road, Yardley B261BJ. Tel.: 021-706-0684 

Dept. PW EDINBURGH: 1 Newhaven Road, EHB 5QX. Tel: 031-554-4454 (9 lines) 
Dept. PW HULL: Reservoir Road, Clough Road, HUB 7QD Tel.: 0482 46441 (6 lines) 
Dept. PW LEEDS: 78 Armley Road, LS12 2EF. Tel.: 053240551 
Dept. PW SHEFFIELD: The Mill, 1 Loxley Road, Malin Bridge, 56 4TN. Tel.: 0742 341721/6 

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 52236 
Dept. PW WIGAN: Wharf MITI, Princess Street, WN3 4E2. Tel.: 0942 34741 
Dept. PW LONDON: Hackbridge (nr. Croydon) 190 London Road, Hackbridge, Wallington 

Surrey. Tel.: 01-669-0271 
Dept. PW LONDON: Dagenham, Rsinham Road South, Dagenham RM10 8ST. Tel.: 01-595-5111 

Dept. PW RENFREW: Blythswood Trading Estate. Argyle Ave., RA4 SEL. Tel.: 041-8865731 

-.teak near. 
OURIOOR .BAM 72 Rare. 

(Add LIP, only la, sfurlcor d.or.r,l 
ALL Degas FULLY INSYaeD AMAIneR 
LOSS Oa DAMAD9 MOM IN Tr1AMm 
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VALVES 
6806 
BBE6 
613146 

1476T 45 6836 
1CP31 87.00168Q74 
1Db 60 6Bß7 
1135 60 6Bß8 
INSOT 55 6887 
Ills 40'6ßW6 
184 30 61114'7 
185 80 604 
114 80 6050 
344 40 606 
3Q4 60 6006(1 
3Q6 60 6CH6 
384 86 6CW4 
3V4 48 61)6 
SR4OY 75 6E5 
61)40 35 6F1 
5V40 45 685(1 
5Y3GT 40 686(1 
5240 40 688(1 
6/301.2 80 6F1( 
(A7 76 6813 
6480 40 6F14 
84E5 86 6F23 

d4M5 i6 6F24 
6F25 

6ÁM6 88 6828 
64Q6 38 6F32 
64878 85 606 
6416 $5 6116 
64U6 26 6JSM 
6B40 61.00 6310 
6880 25 6J5GT 

26 636 20 
30 6J7M 45 
76 6370 80 7D5 80 
50 63761 45 7117 50 
45 61(681 60 7R7 75 
90 61[7M 36 797 1246 
70 6K70 85 7Y4 85 

6140 6K7GT 35 9114'6 60 
86 608M 80 1002 68 
80 61180 40 10F1 75 
88 6K8GT 60 10F3 90 
85 6K25 75 101,9 80 
25 60.60 60 10818 60 

61.25 6L18 45 10L1111 65 
60 6Q70 40 10188 60 
86 6Q70T 48 11E8 14.00 
86 6BA7M 40 12AT6 80 

£1.00 6807M 75 12A17 35 
70 6807M 40 12408 35 
90 88117M 40 12A07 30 
36 683701 80 12AX7 80 
60 68K7GT 40 121146 40 
40 68L7GT 36 1213E6 40 
46 680701 36 1208111 86 
70 68Q7GT 40 12E1 68.00 
85 61)401 85 1235(11 80 
75 611613 11.00 123701 50 

£1.00 6V6M 80 12K70T 40 
66 6V66 30 120801 60 
25 6V66T 40 12Q7GT 40 
26 6X4 35 1284761 50 
28 6X60 40 12807 36 
50 5X501 40 128117 86 
20 7136 70 12837 40 
80 7B7 50 128K7 60 

All prices in pounds and new penes 
705 61.13 129117 40 37 40 
7C6 75 14117 50 42 50 

19AQ5 50 SOBS 60 
101)1 60 5005 60 
2082 70 50CD68£1.20 
20L1 51.10 50L6GT 55 
2084 51.10 75 50 
2085 61.20 78 45 
25A6 85 80 55 
25L6(1T 50 8542 60 
25Y5 66 150E2 60 
2524 30 13004 60 
252501 65 801 60 
257.6 65 807 60 
3001 80 613U8Á23.75 
30015 80 866A 76 
30017 90 954 60 
30018 80 1625 55 
301,5 85 4022.4015.50 
30FLI 75 0763 70 
30FL12 11.20 7193 80 
30FLI4 85 7475 50 
301.15 85 A61 48 
30L17 80 ATP4 46 
3084 61.12 ATPS 80 
308(2 80 ATP7 60 
30819 85 AU2 14.00 
30PLI 76 AUS 76 
30PL13 98 AZ1 56 
3081.14 90 AZ3I 66 
3545 75 BL31 £1.00 
351.6 60 CCH35 75 
35W4 35 CL33 £1.30 
35Z3 70 CY30 63 
3524(1T 80 CY3I 43 
35Z5 601 DAC32 50 

Transistors 
10914 
18113 
18202 
28302 
20371 
261404 
20697 
2N706 
201132 
2611305 
202147 
2N2160 
202218 

07 
26 
28 
22 
22 
80 
16 
10 
26 
22 
76 
60 
80 

2N2219 20 
282369.4 16 
2612444 £1.91 
2N2646 45 
2N2904 20 
2N2926 10 
2N3055 75 
2N3702 - 10 
233819 86 
AAZ12 80 
AC126 20 
AC127 25 

ACI28 20 
ACY20 20 
ACY39 60 
ÁD140 60 
ÁD149 60 
ÁD161 87 
AF115 25 
ÁF117 25 
Á8Y26 25 
ßC107 10 
ßC106 10 
ßC109 10 
801690 15 
8E898 28 
ßF110 22 
ßF151 20 

BY106 15 
BZY88 16 
Cß81-40 47 
1)D0ß3 15 
GET103 30 
GET882 25 
0J7M 87 
K8100.4 20 
MJE520 87 
MJE2955 

£1.87 
MJE3055 87 
NKT212 27 
NKT214 15 
NKT223 88 
NKT251 24 

NKT713 
0470 
0A71 
0481 
0485 
0491 
04211 
OAZ201 
OAZ207 
DAZ210 
OAZ222 
OAZ224 
0112241 
0.42242 
042246 
0(:35 

25 
10 
10 
08 
12 
07 
30 
60 
47 
88 
46 
45 
22 
23 
28 
60 

00.44 
0045 
0057 
0058 
0059 
0071 
0072 
0081 
00811) 
0082 
0082D 
0034 
00170 
00171 
00200 
00871 

17 
12 
80 
80 
66 
12 
20 
20 
20 
25 
20 
25 
25 
80 
40 
97 

RS 

04191 30 EBL31 61.60 EL34 50 378 2150180.500 l'403 6U 
D.4F96 46 EC90 88 EL41 80 N108 61.50 PL504 O L'404 60 
DC090 11.85 F.0081 86 EL42 65,042 88 P4508 90118 t'801 11.18 
D833 55 00080 30 EL84 26 003 88 PLb09 11.10 UARC80 40 
01'70 46 EC3 301E1.05 Sb U7.4 40 PL802 95 55 
DF91 80 ECC84 80 ELL80 £140 PC'46 60 PX4 12.50 U8C41 50 
DF92 20 93.085 40 EM80 46 PC86 60 8X25 6250 D13081 40 
1.11,96 45 E0088 40 EM81 60 8097 50 PY33 63 081,80 40 
D13.9127.00 ECH21 88 EM84 35 P0084 40 8Y81 80 URF89 35 
0(1177 35 ECH35 61.00 EY51 40 80089 50 PY82 35 l'CC84 43 
DK3.2 46 ECH42 75 E186 40 P4C189 55 PY83 38 1'0085 40 
0K91 40 ECH81 30 EZ35 40 PCF80 30 PY500 £140 l CF80 55 0092 56 ECH83 46 EZ40 50 PCF82 36iPY800 40 l'l'H42 70 
DK96 50 ECUS 46 EZ4I 50 PCF84 80 PY801 50 l'0H81 40 
DL66 51.26 ECL82 36 E280 27 80886 80 R2 75 L-CL82 35 
DL92 36 ECL83 70 EMI 291808801 60 1619 50 l'CL83 80 
DL93 40 
DL94 48 

E01.88 40 
ECLL800 

01501 
GZ30 

801 803802 
40 8011805 

50 
80 

8130 
884 

1175 
60 

l' F4189 6040 

l'F 
1)L92 50 11.66 0Z31 48 801,806 70 8841 £200 C 65 
DL96 45 089 75 0234 80 808808 86 8861 39 l'L84L41 40 
DM70 46 E837.4 61.20 HN309 £1.50;]'01.82 3b 8TV280/80 U5180 30 
DY86 33 EF39 60 KT36 £1.00 PCL83 86 210.00 UU9 50 
0Y67 33 EF41 66 KT61 1126 PCL84 45 81'25 1140 UY21 50 
F.88120 86 EF50 25 KT66 6205 PC1.85 40 8122150 76 UY41 48 
EA50 20 
E48080 35 
EAF42 55 

E852 £1.26 
EF80 66 

KT81 £1.76,PCL86 
KT81(7C51 

£113 
P11500 
8E044 

46 
£1.80 
£1.00 

T41 
TDD4 
11?10 

£1.00 
80 
75 

131785 40 
VMP4G 85 

EB91 20 E886 30 KT88 £8.00 1106.114 KM U14 76 
VP4B 61.25 

EBC33 50 E1189 28 KTW61£1.00 8EN45 76 U19 £8.00 VR105/30 88 
E8041 56 EF91 38 KTZ41 60 801046 40 U25 80 VR150/30 86 EBC as EF92 35 ML4 88 P1.36 55 1126 80 VU111 75 E131,80 40 EF98 75 ML6 EBF83 40 E8183 80 40 PLBI 60 1178 86 VU120 £1.00 
EBF89 30 E8184 86 MBP4 601 PL8.1 45 12191 76 VU508 6300 
EBL1 £1.00 01.32 60 MU]4 75 PL83 46, 15251 80 W81M 68 
E111.21 80 E1.33 61.76 00X40 681 PL84 4011'301 88 Y69 £1.00 

Integrated 7 430 
7432 

7474 
7475 

40 
55 

74100 
74107 

5260 
60 

'4157 61.80 
74170 14-10 

Circuits 7433 
7437 

70 
86 

7476 
7480 

46 
80 

74110 
74111 

80 
6145 

74174 1200 
74175 6186 

7438 66 7482 87 74118 6100 74176 6160 
7400 20 7411 23 7440 20 7483 £100 74119 61-90 74190 61.96 
7401 20 7412 42 744148 76 7484 90 74121 60 74191 6196 
7403 
7403 

20 
20 

7413 30 
7416 80 

7442 
7450 

75 
20 

7486 
7490 

45 
75 

74129 
74129 

6185 
2270 

74192 6200 
74193 22-00 

7404 20 7417 80 7421 20 7491AN£1-00 74141 21-00 74194 12-50 
7405 20 7420 20 7453 20 7492 75 74145 61.50 74195 21-85 
7406 30 7422 48 7454 80 7493 76 74150 6885 74186 1150 
7401 80 7423 48 7460 20 7494 80 74151 £1.10 74197 £1-60 
7406 20 7426 48 7470 80 7495 80 74154 £2.00 74198 £460 
7409 46 74'9" 42 7472 80 7496 5100 74155 6155 74199 £4.60 
7410 20 7428 50 7473 40 7497 1626 74156 6156 

TVALVE MAIL ORDER CO. 16a WELLFIELD ROAD, LONDON SW 16 2BS 
Special Express Mail Order Service TELEX 946708 Send large S.A.E. for list. Phone 677 2424 (4 lines) 
Express postage 1 p per transistor. over 10 post free. Integrated Circuits & Valves 5p, plus I p for each additional item, over 1500 post free 

HOME RADIO 
COMPONENTS 

Only 55p. 
POST AND 

plus 20p PACKING 

6 785 elecvonic 

components 
clearly 

listed and u,dexed The Catalogue 
you MUST 

have! 

Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 
in the catalogue. 

Name 'Ar, 1 1.P= 1 1 E. T 

Address I3O LAVE- LACE v 
PYRFORD# 1.4óKrr4, suRR1=Y. 
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The price of 75p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 

HOME RADIO (ComponentslLTD. 
Dept.PW, 234-240 London Road, Mitcham CR4 3HD 
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All the exciting developments 
of a momentous photographic year 

in this superb annual 

A computerised camera that thinks for itself 

A picture that develops in 1.3 seconds -in colour 
A brand new electronic shutter 

PHOTOGRAPHY YEAR 1973 - everything you need to know, and 
all you ought to see, of the year's best cameras, photographs 
and photographers. 
Yours to read, enjoy and appreciate for 10 days FREE 
examination. 

This could be one of the most valuable books in your 
library, whether you're a weekend photographer, a dedicated 
amateur, or a full-time professional. And it's yours - FREE - 
for 10 days to examine and enjoy, to find out just how useful it 
could be. 

PHOTOGRAPHY YEAR 1973 is packed with the cream of the 
year's photography - over 200 pages -150 photographs (a 
third of them in colour). And this indispensable book is 
big enough to do them justice -101 x 101 inches. It's 
hardbound -to last. And it's full of the kind of informa- 
tion that no photographer should be without. New 
techniques, new ideas - they're all investigated, dis- 
cussed and made clear. 

PHOTOGRAPHY YEAR 1973 brings together a fine 
collection of the very best award -winning photos of the 
past year, and all the technical information you want 
about them - to help you get better photo results. In- 
depth news about new equipment too - an incredibly 
fast -developing Polaroid that gives prints in just over a 

second. The latest in electronic shutters from Cologne's 
1972 Photokina. A mini -computerised Pentax - and 
some amazing cameras from China. 

There are ideas - and exciting pictures - from 
four of the best young photographers, and a superb 
picture essay on one of the all-time greats - André 
Kertész. There's information too, about a new trend in 
photo sales - galleries that specialise in photographs. 
Buyers are paying top prices for portfolios, and single 

r 

TIME 
LIFE 

BOOKS 

prints. There could well be something in it for you. 

PLUS 
Expert reports on all the important recent photography books. 
A full calendar of photo events for 1973. 
Practical advice from the work of famous top photographers 
- like Margaret Bourke -White, Eliot Erwit and George A. Tice. 

PHOTOGRAPHY YEAR 1973 is a fascinating and invaluable 
reference book for everyone who cares about photography. A 
book to enjoy, and a book to use -a book to have by you all 
the time. 

Time -Life Books, eio Time -Life International Ltd., New Bond Street, London WI Y OAA 
Trade Register Amsterdam Nr. 101120 

YES 
Free Examination Order Card. 

please accept my trial order for PHOTOGRAPHY YEAR 1973. I want 
to read and appreciate it myself for 10 days, without cost or 
obligation. If, after that time, I choose not to keep it, I will simply 

return the book, my free inspection privilege for future Annuals will be cancelled, 
and I will be under no further obligation whatsoever. If I do decide to keep it, 
I will pay £3.95 +30p postage and handling, and you may confirm my 
subscription to receive further Annuals, always with the same 10 -day free 
inspection. I need not buy any minimum number of Annuals. And I may cancel at 
any time. Each year I'll receive a special form inviting me to examine that year's 
PHOTOGRAPHY YEAR for 10 days, without cost or obligation. If I wish to see that 
year'sAnnual, I need do nothing, and the book will be sent to me automatically. 
If I do not wish to see it, I merely post the form back to you. 

Please sign 
(No orders can be accepted without a 31:nature) 

Mr./Mrs./Miss 
PLEASE PRINT 

Address 

Town Postal Code 
LTime-Life Books, a division of Time -Life International (Nederland) B.V. J 
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i 9"«"""' AMPLIFIERS FOR GUITAR PICK-UPS 
GRAM PICK-UPS RADIO or TAPE 

OVERLOAD PROTECTION INCORPORATED. SOLID STATE CIRCUITRY 
- Suitable for application of Loudspeaker impedances between 8 and 

BUM, ai ,-tdikowWwagehaw+i.Jai 30 ohms. Combinations not to measure less than 6 ohms across both 
speaker output jacks simultaneously. 

The Amplifier cover is made of rigid plastic, bonded metal on the top and two sides. Finished in Black to suitably contrast 
with anodised metal control panel. Size approx. 14" x 4f" x 9f". 

Rec. Retail 
Price £39.75 

GENERAL PURPOSE AMPLIFIER 
Model 40/60 40 - 50 Watts Output Power 
Four individually controlled inputs plus Master volume control. 
Bass and Treble Controls providing both 'lift' and 'cut'. 
Compact size, robust construction. Ideal for clubs, hotels, 
restaurants, schools etc. 
Inputs for almost any type of microphone 

GENERAL PURPOSE GROUP/DISCO AMPLIFIER Model T40/60D 
40 - 50 Watts Output Power 
Three individually controlled inputs plus Master volume control. 
Bass and Treble Controls providing both 'lift' and 'cut'. 
Compact size. Robust construction. Ideal for discotheques, 
clubs, hotels, schools, etc. Inputs for most 
types of microphones. Facilities for head- Rec. Retail Price 
phone monitoring with changeover switch £49-50 from input (1) to input (2). 
Wholesale and Retail enquiries to the Manufacturers Send S.A.E. for leaflet's All Linear Amplifiers Guaranteed for 12 Months 

LINEAR PRODUCTS LTD., Electron Works. Armle . Leeds. LS12 3SA TeI.630126 

SAVE TIME 

PRA ND 
MONEY 

` J 
ICE £6.25 I PRICE i4.ó4 

awt 

aa 

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 
moiilded 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. 
Slxe of cabinets sir x 11f' x 61'. Size of 
drawers 6t' x 2f' x 1t'. 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 
14.84 plus 35p carriage on orders less than £10. 
Money back guarantee. SEND FOR FREE 
COLOUR BROCHURE. 

TRADE AIDS 
(DEPT. PW8), Ill CHILTERN DRIVE, 

BERRYLANDS, SURBITON, SURREY 
01-399 4383 

100 pde. Berrylande Railway Stotim . 

TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 volts 
Output V. & Amps. Ref. No. Price P. A P. 
12V x2 250 mA x2 MT111 CSt .. £0.91 9p 
12V x2 500 mA x2 MT2I 3 CTf .. .. £0 97 16p 
12Vx2 IA 02 MT 71 ATt .. .. £1.4924p 
12V 02 2Ax2 MT 18 AT .. .. £2.0630p 
12V 02 3A 02 MT 70 AT .. .. £2.59 32p 
12V x2 4Ax2 MT 108 AT .. .. £2.9234p 
12V x2 SA x2 MT 72 AT . £3.3342p 

20 volts. All topped at 0-12-15-20-24.30V 
Out- Ref. No. Price P.P. Ont- Ref. No. Price P.P 
pot put 
Amps. £ Amps. £ 
500 mA SIT 112 Cr: 112 16p 31 MT 20 AT 294 32p 

IA MT 79 ATt 1.55 lop 4A MT 21 AT 310 40p 
2A MT 3 AT 2.23 30p 5A MT 51 AT 4.31 42p 

50 volte. All tapped at 0-19-25-33-40-50V. 
500 ,uA MT 102 ATt 1.45 24p 3A MT 105 AT 3.91 41v 

IA MT 103 AT 2-00 32p 4-1 MT 106 AT 5 06 41p 
2A MT 104 AT 3.1032p 6,1 SIT 107 AT 747 50p 

60 Volts. All tapped at 0-24-30-40-4S-60 V. 
500 mA MT 124 ATt 1 46 30p IA MT 127 AT 3.16 41p 

IA MT 126 AT 2.24 32p 3A SIT 125 AT 459 4Ip 
AUTO -WOUND RANGE 

Power Winding tapped at Ref. No. Price P. S P. 
output 
20 VA 0-115-2210.240 MT 113 CT £0.89 16p 
75 VA MIT 61 AT £1.72 30p 

150 VA 0-115-200-220-240 MT 4 AT £215 Sep 
200 VA MT 65 AT £3.00 32p 
400 V. Output at 50 H7. Rel. ITS AT Price P. ,v P. 
C -I) Ignition system by It. M. Marston um, 29p 

Esq. 

EQUIPMENT RANGE 
Sec. Output (r.ol.,.) lief. No. ]'rice P. S P. 
3.0-3 V. 200 mA MT 238 CS f £089 8p 
94-9 V. 100 mA MT 13 CSt £0.91 8p 
12-0-12 be toil MT 239 (''Sf £0.91 Op 
20-0-20 30 mA MT 241 CS. I. £0.91 8p 
0-20x2 300x2 MT' 214 CTt £1.21 16p 
0-8-9 x 2 500 ntA x 2 MT 207 CT' 1 £1.46 19p 
0-15-20x2 100,002 MT 205 ATt £2.12 29p 
0-15-27 x 2 500 mA x 2 MT 203 AT. £2.45 24( 
0-15-27 x 2 IA 0 2 SIT 204 AT' £3.42 30p 
10-12-0-12.20 700 niA (d.e.) MT 221 AT' £1.11 26P 
AT indicates open universal firing with tags; ('T is 
open C -clamp flying with tags; CS i' open 1; -clamp 
flying with P.C. spills; *with interwinding screen; f un- 
tapped 240V Primary; tt Primary tapped at 10-240V. 
other Primaries tapped nt 21111-2211-240IV. 
Over 200 types in stock through agent- or direct. Send foc 
list. 

SHORT-WAVE A KITS 

WORLD-WIDE RECEPTION 

AIN 

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, Hams, etc. 

NEW "DX" RECEIVER 
Complete kit -price £8.80 (post A packing 20p.). 
Customer writes: "Australia, India and America at loud volume."-' I am 14 years of age and have logged over 130 stations, plus countless 
Amateurs from all over the world." 
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 8.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.1 

976 

DOUGLAS ELECTRONICS INDUSTRIES LTD. 
(Dept. M0.11PW ), Thames St., LOUTH, Lines. LN11 7AD 
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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". Tested at 1500v. A.C. 

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 

constr uct ion.adva ntages. 
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) 

I 

I 

I 

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) 

Suitable for production 
work and as a general 

purpose iron. 

Arm 
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: f1.96 (rec. retail) 

00000 

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 solde ing 

bit. Many other bits 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 3/16 
bit, 2 spare bits 5/32" and 
3/32", heat sink, solder, stand 
and "How to Solder" booklet. 
PRICE: £2.75 (rec. retail) - - - - 

Please send the ANTEX 
colour catalogue. 

Please send the following: 

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) 

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

From radio or electrical dealers, 
NAME 

car accessory shops or ADDRESS 
in case of difficulty direct from:- 

ANTEX LTD. FREEPOST 
(no stamp required) PLYMOUTH - 

PL1 1BR Tel: 0752 67377. 
Pw 3 _J 

I 
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BSR LATEST SUPERSLIM 
STEREO & MONO 
Plays 12", 10" or 7" records. 
Auto or Manual. A high 1\ 
quality unit backed by BSR II reliability with 12 months' .//t guarantee. AC 200/250v. 
Sire 181 x 11;in. 
Above motor board 33in. 
Below motor board 21in. 

p 
with STEREO and MONO XTAL £8.75 Post 25P 

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made, tested. Printed circuit. 3 watts output. Tone and volume controls. Complete with output valve and rectifier, two knobs. and high performance loudspeaker. Double wound fully isolated mains transformer. A.C. mains 200/250V. Response 50-12,000 cps. Sensitivity 800mV. E4 Post 
25D 

BSR JUNIOR 
SINGLE PLAYER .1C! 

Heavy duty 4 -speed motor with 
separate pick-up arm fitted 
LP/78 turnover mono £4.50 cartridge. /1'- 

Post 255 

HI-FI PICK UP CARTRIDGES. 
Stereo/Mono STA £2.50 ; GP94 £2 ß0 ; GPM £2. Sapphire Mono GP91 01-50 ; Powerpoint LP/78 60p. 

GARRARD DECCA DISCO DECK 
Single play Stereo/ 
Mono Deram 
transcription 
bead and arm. iO Four speeds. j 
103in. turntable. 
Anti -rumble filter. 
Bias compensation. 
Laboratory motor. /.......1 
SPECIAL f I Q Q.Pont -" -- 
PRICE V 25P 

METAL PLINTH AND PLASTIC COVER 
Cut out for most verd or B.S.R. 

IE4- Most will play with cover in position. 
121 x 141 x 71In. 50 
Covered in black leatherette. 

Post 35p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH-- AT SAME PRICE 

THE FAMOUS 

WHARFEDALE SUPER 
10" HI-FI SPEAKER 

15 watt 4 to 8 ohms. Response 20 c/s 
to 12 KO.. Baas resonance 42 cps. 
Massive Ceramic Magnet. Deep fabric 
cone sorronnd. Cast alloy frame. 
Weight 5 lbs. 

Value £1050. 

PRICE £5.50 
WHARFEDALE SOUND! 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
Single pole two-way Surface mounting 
with fixing screws. Will replace rotating 
well switch to give light tor return home. 
garage. automatic anti -burglar lights etc. variable knob 
Turn on or off at full or intermediate settings. Two types 
available 0 to 80 minutes or 0 to 8 hours. Fully insulated. 
Makers last list price £4.50. Brand new and fully guaranteed. 
OUR 
PRICE £ I'S0 (Please state type when ordering.) 

BLANK ALUMINIUM CHASSIS. 18 Z.W.R. Olin. side.. 
6 (lin. 45p; 8 x Sin. 53p; 10 >. 7in. 65p; 12 x 8in. 85p; 
14 Sin. 90p; le >, 6in. 90p; 12 x Sin. 50p; 16 loin. £1. 
ALUMINIUM PANELS 18 s.w.g. 6 ' 4in. 9p; 8 x 8in. 15P; 
14 x 8in. 16p; 10 ' 7in. 19p; 12 x Sin. 20p; 12 8in. 28p; 
18 x 8in. 28p; 14 Stn. 34p; 12 x 12in. 90p; 16 .< 10in. 50p 

RADIO BOOKS (Post 3p) 
Handbook of transistor equivalents 
Radio valve guide. Book 1, 2, 3, 5 (each) 
Master colour code folder 
Boys' book of cry.tal sets and simple circuit. 
Universal gram motor speed indicator 
High fidelity loudspeaker enclosures 
Practical Stereo handbook 
Sound and Loudspeaker Manual 
Coil design and construction manual 
Radio, TV and electronics data book 
Transistor circuits manual, No. 4 
Practical transistor audio amplifier, Book 1 
Transistor subminiature receiver. 
Practical Transistor Novelty Circuits 
Resistor colour code disc calculator 
Engineers' and Machinists' reference tables 
TV fault finding 50p 

£L50 
250-0-250 80 mA. 8.3 e. 8-S a. 6 3 v. 1 a. or 6 v. 2 a. £2.50 
350-0-350 80 mA. 6.3 v 3ßa, 8.3 v. la. or 6 v. 2 a. £8 00 
300-0-300 v. 120 mA., 8 3 v. 4 a. C.T.; 8.8 v. £ a. £8.25 
MINIATURE 200 v. 20 mA., 6.3 v. 1 a. 21 x 21 x 2in. 75P 
MIDGET 220 v. 45 mA., 8 3 v. 2 a. 21 x 23 x 21n... 90p 
HEATER TRANS. 6-3 v. 3a 60p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80 v. £225 
1 amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 £2 25 
2 amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 98, 40, 48, 60 £3.25 
5 amp., 6, 8, 10, 12, 16, 18, 20, 24, 80, 88, 90, 48, 60 £8.75 
3 amp., 5, 8 and 13V £100 
5 amp., 5, 8 and 13V £120 
3 amp., 3, 5, 8, 10, 13 and 5-0-5V £1.30 
5 amp., 8, 6, 8, 10, 13 and 5-0-5V £1 50 
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v. 
150w. 52-25 ; 500w. £825 ; 750w. 410 ; 1000w. £14. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., 11 amp. £150; 2 amp. 01.80: 4 amp. £2.50 
BATTERY CHARGERS. Ready built with leads and clips 
1.1 amp. £2 ; 3 amp. £3 ; 4 amp. £4. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p. 
LUCAS 2DS500 Full wave Bridge 70v. 5 amp. 95p. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240v. Secondary 0-240v. 3 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with fixing feet. £ 10 Carr. 
Famous make. (Value £19) OUR PRICE 50p 
Can be used as 800 watt auto transformers 240-110V. 

NEW TUBULAR ELECTROLYTICS 
2/350V 14p 250/25V 14p 
4/350V 14p 500/25V 20p 
8/450V 14p 1000/25V 35p 
16/450V 1000/50V 47p 
82/450V 20 8 + 8/450V 18p 
25/25V 8 +16/450V 20p 
50/50V 18+18/450V 25p 
100/25V 10 32 4-32/350V 25p 

CAN TYPES 
50+50/350V 35P 
60+ 100/350V 58p 
82+ 32/250V 18P 
82 (-32/450V 83e 
350+50/825V 50p 
32+32 + 32)350V4Sp 

100+50+ 50/350V489 

LOW VOL ELECTROLYTICS. 
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V Op. 

500mF 12V 15p ; 26V 20p ; 50V 80p. 
1000mF 121( 17p ' ; 50V 47p ; 100V 70p. 
2000mF BV 26p ; 50V 
2300mF 50V 62p , 0 m 25V 47p 50V 65p. 
S000mF BV 25D ; 12V 42p ; 25V , 35V 85p ; 50V 95p. 

CERAMIC 1pF to O OlmF, 9p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V-0.1 4p; 0.5 13p; 1mF 15p; 2mF 150V 15p. 
500V-0001 to 0.05 4p; 0 1 5p; 0.25 8p; 0.47 25p. 
SILVER MICA. Clone tolerance 1%. 22-50ODF Sp; 580- 
2,2005F 10p; 2,700-5,600pF 20p; 6,800pF-0 01, mid 30p each. 
TWIN GANG. "0-0" 208pF+178pF, 65p; Slow motion 
drive 385PF + 385pF with 25DF 25pF, 50p; 500pF standard 
45p; single gang S00pF 75p; small 3 -gang 500pF £1 SO. 
SHORT WAVE SINGLE. lODF, 80p; 251F, 55p; 50pF, 55p. 

SHORT WAVE SINGLE GANG. Precision Silver Plated 
Gangable Toning Condensers. 
Values up to 100pF. 50P each 
Section Couplers supplied FREE with two or more gangs. 

NEON PANEL INDICATORS. 250V AC/DC Amber, 20p. 
RESISTORS.) w., 1 w., 1 w., 20%, 1p; 2 w. 5p. 1052 to 10M. 
HIGH STABILITY. I w. 2% 10 ohms to 1 meg., lop. 
Ditto 5%, Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; Oß ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COL,. Valve type, 35p. 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial.. 725 
Osc. Pb0/1AC 33p 
I.F. P50/2CC 470 kc/s. 36p 
3rd I.F. P50/3CC 38p 
P51/1 or PS1/2 88D 
P50/3V Sep 
Mullar 

Spare Cores 3p 
Driver Trans. LFDT4 58p 
Printed Circuit, PCA1 58p 
J.B. Tuning Gang - - 

05P 
Weyrad Booklet 10p 

Ti 58p 
in. 2Op 8 v lin. 20p. 

VOLUME CONTROLS : I Ohm Coax 4D yd. 

BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £1.40; 60 yd. £2. 

8p flinch DIAMETER WAVECH -GE SWITCHES, 25p. 40p/ 2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way, 25P each. 
app 1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way, 25p. 
sop TOGGLE SWITCHES, sp. 14p; dp. 22D: dp. dt. 22p. 
Sop Sub -miniature, sp. 30p; dp. 37p: dp. dt. 45p. 

40p 
30p 
15p 
18p 

20p 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or less, 
PLEASE STATE VOLTAGE REQUIRED. £2 Pont 
Details S.A.E. Size 3i 11 x llin. Free 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar, etc. Cao be used with 
Battery 9-12v. or H.T. line 200-300-e. D.C. operation. Sise 
11" x 12" x 1". Response 2.5 c.p.s. to 25 Kc/s, 28 db gain. For use with valve or transistor equipment. 90 Post 
Full instructions supplied. Details S.A.E. P lop 

MAINS TRANSFORMERS ALLPO SST 
250-0-250 80 mA. 6.3 v. 4 amp. 

Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 1Sp. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. FRINGE LOW LOS 
Edge 5K. S.P. Transistor 25p ' eat 

per 

E.M.I. 13+ x 8 in. 
SPEAKER SALE ! 

With twin tweeter., 
£3.95 And crossover. 10 L.7 

, watt. State 3 or 8 or 
15 ohm. A. illustrated. Post 25p 

With flared tweeter cone and ceramic 
magnet. 10 watt. £2.25 Bass res. 45-80 cps. 
Flux 10,000 gauss. 
State 8 or 8 or 15 ohm. Post 25p 

TEAK CABINET M18»1ern0x9i . esign £5 Poo 

GOODMANS 64in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. 
Frequency response 80-12,000 
cps. Ideal P.A. Columns, 
HI -Fi Enclosure Systems, etc. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 81 w. 

s} x 2in. deep. Rating 10 watt, 3 ohm or 
15 ohm models. £ I.90 Post lOp 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bass 
resonance 35 cps. Frequency 
response 30-8,000 cps. 

£4.50 

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1 25; 01m. £1 50; 
8 r: bin. £1.60; 8 x 23in. £1 50; Oin. £1.75; 10 x 8in. £1 90 
SPECIAL OFFER! 80 ohm, 21 in. 21in. 35 ohm, 2in.; Sin. 
25 ohm, 2/in. dia.; Sin. dia.; 8 x 4in.; £ I EACH 
15 ohm, 311n. dia. Sc 4in.; 7 x 4in.; 8 Sin. TYPE 
3 ohm, 21in, 21 in.. Olin., Sin. dia. (6 o 4in., 8 ohm, £150). 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8in. diameter 4 watt; loin, diameter 5 watt; 12in. diameter 
6 watt, 3 or 8 or 15 ohm models £2.20 each. Post 15p. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeter. 2-16Kc/s, 10W 8 ohm or 15 ohm £1.95, 
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £8. 
TWO-WAY 3,000 c.p.e. CROSSOVERS 8, 8 or 15 ohm 959. 

TWO-WAY CROSSOVER NETWORK 3.000 to 
With variable tweeter attenuator giving accurate high/low 
trequency balance. Mounted on panel 51in. 4in. with 
control knob, tweeter and woofer leads and input E 1 ,9Oost terminals. Suitable for 3 to 8 ohm impedance. lop 

VALVE OUTPUT TRANS. 25p. MIKE TRANS. 50:1 25p. 
6 WATT MULTI RATIO. 3, 8 and 15 ohm., 80p. 
PUSH-PULL VALVE OUTPUT TRANSFORMERS. 
50 watt £9 50 100 watt £12 50 

STEREO / MONO HEADPHONES 
New Model with new type slider 
volume controls. Stereo / Mono 
switch. 8 ohms. £10. 
High Quality with tweeters and 
volume controls. 8 ohm. £7. 
Budget Model. 8 ohm. £3.25. 
Stereo Stethoscope. 8 ohm. £1.98. 
HEADPHONE JUNCTION BOX 
with switch £1 75. 
Mono Stethoscope. 8 ohms. Sop. 
EAR PIECES. Crystal. 25P. 
Magnetic. 8 ohms. 18p. 
Magnetic. 250 ohms. 23p. 
ACOS. 1000 ohms. 53p. 

BRITISH MADE STEREO 
MULTIPLEX DECODER 
Brand New. 7 transistors plus integrated 
circuit. Fibre glass printed circuit board. 
Sìae 2; o 80 x lin. Pre -aligned. Complete 
with stereo beacon indicator. 12V d.c. 

operation. 400mV output for 100µV input. 
Frill instructions for any FM Timer. Some 
technical experience essential. £6.50 
DIPOLE LOFT AERIAL £1.50. 
CABLE 4p. led. 

COAXIAL PLUG 10p, PANEL SOCKETS lop, LINE 18p. 
OUTLET BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN RIBBON FEEDER 300 ohms, 5p yd. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p; 
Chrome Lead Socket 45p. Phono Plugs 5D. Phono Socket 5p 
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 12p. DIN 
SOCKETS Challis 3 -Pin lop; 5 -pin 10p. DIN SOCKETS 
Lead 3 -pin 18p; 6 -pin 15p. DIN PLUGS 3 -pin 18p: 5 -pin 25p 
VALVE HOLDERS 5p: CERAMIC 9p; CANS 5D. 

FI STO ReFF67-^ RETURN OF POST PATCH. `IYi6{Y44-POSI AND PA KIC NG IS P 

RADI COMPONENT 
l 

978 

Illustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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WOOFER E. M. I. TWEETER 
AND 

KIT 

£5.75 THE PAIR, Post 25P. 
(Available separately. 
Woofer 24ß5; Tweeter 
8100). 

Comprising a fine example of a Woofer 
10f Olin. with a massive Ceramic 
Magnet, 440,. Gauss 13.000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 31in. square has a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 35 to 18.000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 r 18 . 9pn. £9 Post 
MODERN DESIGN. TEAK WOOD FINISH. 25p 

t 
8in. or I Oin. ELAC 

HI-FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50-15,000 cps. Bees resonance 
55 cps. 8 ohm Impedance. 
Sin. 10 watts. loin. £3.75 12 watts music power. 

TEAK HI-FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A". 20 x 13 x Sin. 
For 121n. dia. or f9 Post 

sp loin. eaker. 25p 

MODEL "B". 16 . 10 x Bin. 
For 13 = 8in. or f5 Post 
8in. speaker. 25p 

MODEL "C". 16 ! 8 Oio. 
For 10 sin. or £4 Post 
Sin. speaker. 250 

LOUDSPEAKER CABINET 
WADDING 18in. wide, 15p ft. 

BARGAIN AM TUNER. 
Medium Wave. 
Transistor Superhet £4.95 Ferrite aerial. 9 volt. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effects 
to recordings. Will mix 
Microphone, records, tape 
and tuner with separate 
controls Into single output. 
9 volt battery £3.95 operated. 
STEREO VERSION OF ABOVE is 95 

BARGAIN FM TUNER. 
88-108 Mc/. Six Transistor. 
9 volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. £ 1 4.85 
Size 7 x 6 

BARGAIN FM TUNER. £9,85 As above less cabinet. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built, with volume control. £4.50 9 volt battery operated. 

, "yrIMMIII*8111 s 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all sises of 
tape reels. A.C. mains 200/250V. 
Leaflet S.A.E. £2.50 

1.SpPoet 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). APPtox 
size 101 x 81 din. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing sale Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads. Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails- -ideal for 
airing cupboards. Ideal for anti -host device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR El 50) 

ALL POST PAID Discounts for quantity. 

tin. Round 
d. in. Round 
Key "T" for 

above 
lin. Round 
{ in. Round 
pin. Round 
i4 in. Round 
Sin. Round 
if in. Round 
lin. Round 
Key "A" for 

above 

BAKER I 2in. MAJOR f9 
30-14,500 c.o.s., 12in. 
double cone, woofer and 
tweeter cone together 
with a BAKER ceramic 
magnet assembly having 
a flux density Of 14,000 
cause and a total flux of 
145,000 Maxwells. Bass 
resonance 90 c.o.s. Rated 
20 watts. State 3 or 8 or 
15 ohm. Post Free. 

Module kit, 30-17,000 c.p.e 
with tweeter. crossover, 
bailie 

and £11.50 
tructions. 

BAKER 
"BIG SOUND" 
SPEAKERS 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading groups. 
Useful response 30-13,000 cps. 

Has Resonance 55 cps. 

GROUP "25" £0 
12in. 25 watt LO 
3, 3 or 15 ohms. 

Post Free 

GROUP "35rr £o 
12th. 35 watt L 7 
3, 8 or 15 ohms. 

Post Free 

GROUP "50x' £20 15in. 50 watt LL 
8 or 15 ohms. 

Post Free 

4) 
is 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
4 inputs speech and 
music. 4 -way mixing. 
Response 10-30.000 cps. Matches 
loudspeakers8/15ohm.A.C.200I250V. 
Separate Treble and Bass controls. 
Guaranteed. Details S.A.E. 

£49 P«á 

9/ CALLERS ONLY! DE -LUXE 100 WATT AMPLIFIER 
CHASSIS. 7 Valve version, 4 inputs, 10 wide range 
controls. For Mikes, Discos, Organs, Guitars, etc. £55 4. 8 and 15 ohm matching. 

A MAX CHASSIS CUTTERS 
A die, punch and Allen Screw 

68D 1R in. Round 98p 
750 

5p 
83p 
88p 
83D 
88p 
88p 
90D 
pop 

lin. Round 98p 
1,4 in. Round 98p 
l tin. Round 88p 
1 4 in. Round £1.05 
1.,72 in. Round 2105 
lain. Round 01.05 
1 A in. Round £110 
1fin. Round £110 
lain. Round £lß5 
UM. Round £148 

5p 11in. Round £1.50 

Key "B" for 
above 8p 

tin. Round £205 
2,, in. Round £2 30 
Key "C" for 

above 12p 
Ihin. Round 4410 
21in. Round £5 25 
3in. Round 2810 
Key "E" for 

above l8p 
lin. Square 

with key £113 

SLIDER 
VOLUME 
CONTROLS 
Ava!dable in both LOO and LINEAR type 
Sise 3 s ' I hin. with knobs. 
5K, 10K, 25K. 50K, 100K, 
250E, 500K, 1 MEG, 2 MEG. 65P (EACH 

E.M.I. TAPE MOTORS. 120v. or 
240v. AC. 1,200 r.p.m. 4 pole 135mA. 
Spindle 0187 o 0 75ín. Size 3, < £ I 

.25 
24 . 21M. (illustrated). Post 15p. 
BALFOUR GRAM. MOTORS. 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
50mA. Spindle f 3/20. Size 85p 24 x 24 x loin. Post 15D 

E.M.I. GRAM. MOTORS. 120V or 290V AC. 2.400 r.p.m. 
2 -pole 70mA. Spindle I x 

M1 in. 75 Post 
Size 2: . 24 x 211n. P 15p 

BAKER HI-FI SPEAKERS 
HIGH QUALITY - BRITISH MADE 

REGENT 
I2in. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to improve any Radio. 
Amplifier, Hi-Fi or Television 
receiver. 
Bass Resonance 45cpe 
Flux Density 12,000gauss 
Useful response 45-13,000cps 
3 or 8 or 15 ohm models. 

£8 Pou 
Free 

DE -LUXE Mk II 
I2in 15 watts 
Especially designed to proelds 
lull range reproduction at an 
economical colt. Suitable for 
use with any high fidelity 
system. Built-in concentric 
tweeter cone. 
Bass Resonance 30cps 
Pion Density 14,000gsuss 
Useful response 25-16,000cps 
8 or 15 ohms models. 

£10 Poet 
Free 

SUPERB 
I2in. 20 watts 

A high quality loudspeaker, 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency In the 
tipper register. 
Bass Resonance Mops 
Flux Density 16.500vanu 
Useful resnonse 20-18.000cps 
8 or 15 ohms models. 

£15 Post 
Free 

AUDITORIUM 
I2in. 25 watts 
A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Ht -Fi and Disco- 
theques. 
Bass Resonance 35cps 
Flux Density 15,000eauss 
Useful reeoonse 25-16,000cDs 
8 or 15 ohms models. 

£14 Post 
Free 

AUDITORIUM 
15in. 35 watts 
A high waltage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments end the 
home. 
Bass Resonance 35eps 
Flux Density 15,000gauss 
Useful response 20-14.500eps 
8 or 15 ohms models. 

£20 Poet 
Free 

Hi-Fi Enclosure Manual containing 20 plane designs, 
crossover data and cubic tables. 420. Poet Free. 

CALLERS WELCOME CUSTOMERS FREE CAR PARK OPEN 9-6 p.m. WEDNESDAYS 9-I p.m., SATURDAYS 9-S p.m. 

SPECIALISTS 337 WHITEHORSE 
ftinh 

CROYDON 
Telephone 01-684-1665 (Export: Remit cash and extra postage.) Buses S0, 68, 159. Rail Selhurst 
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MANUFACTURERS OF 
ELECTRONIC AND AMPLIFICATION 
EQUIPMENT TUAC TRANSISTOR UNIVERSAL 

AMPLIFICATION COMPANY LTD 
163 MITCHAM ROAD, LONDON SWI7 

01-672 3137-9080 

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT, PRESENT AN OUTSTANDING RANGE OF KITS FOR THE ELECTRONICS AND 
AUDIO ENTHUSIAST ALIKE 

PRE -AMPLIFIERS Carr. 20p. 

VA06 
[3.09 

- Vol., Treble & Bass Controls. 
Treble +22dB -1568 @ I2KHz. 
Bass ±18d8 (° 40Hz. Ref. IKHz. 
Sensitivity 8mV for 30mV 0/P. 

VA08 
£3.96 

- Vol., Treble, Middle & Bass. 
Treble +28dB rb I8KHz. 
Middle +20 -15dB A 4KHz. 
Bass +20 -10dß (A 40Hz. 
Sensitivity 4mV for 30mV O/P. 

SVAOI - Vol., Treble, Middle, Bass & Balance. 
L6.80 As VA08 but for Stereo. 

MVA01 - Two separate Input Channels. Vol. & 
(.2.90 Tone Control on each input. 

Tone Control +25dB e 12KHz to 
+20bB (4 40Hz. Sensitivity 2mV. 

MEVAOI-Magnetic Cartridge Equalisation. Con - 
[2.10 netts to input of VA06 or VA08. 

Voltage gain 15 times. With vol. control. 
SIPAM - Master Volume and Presence Control. [I .90 High treble boost of + 15dB Cal 15KHz. 

Unity voltage gain when feeding Tuac 
Power Modules. 

EFVA01- Increases the output of any of the 
[1.90 above to I Volt R.M.S. Low impedance 

emitter follower output. 

POWER AMPLIFIER MODULES 
All TUAC Power Modules 
are constructed on glass 
fibre P.C. board and each 
circuit incorporates a robust 
driver transformer stage 
(except TP25W) with thermal 
overload protection on the 
output stage. 

ALL OUTPUT POWER 
RATINGS ARE R.M.S. CON- 
TINUOUS SINE WAVE +0.5dB 
USING SPECIFIED SUPPLY. 
TP 100W (illus.) 170W r.m.s. sq. wave into 8 R. [1428 PS 100 Supply L9.66. Carr. SOP Carr. 45p PS 100/100 Supply [1600. Carr. 65p 
TP 50W 90W r.m.s. sq. wave into 8f1. 
[9.31 PS 50 Supply [6.12. Carr. 50p 
Carr. 40p PS 50/50 Supply [9.68. Carr. 65p 
TP 25W 40W r.m.s. sq. wave into 4O. 
[7.25 PS 25 Supply [3.95. Carr. 40p 
Carr. 40p PS 25/25 Supply 67.35. Carr. 55p 
BRIEF TECHNICAL SPECIFICATION 
Full Power Response : 10Hz-20KHz +2dB. 
Input Sensitivity 30mV r.m.s. into 3KR. 
Hum & Noise : Better than -70dB. 
External Heatsink required. 

ALL TUAC KITS SUPPLIED WITH FULL TUAC PLETETCCOMPON NT (COMPLEMENT 

INSTRUCTIONS 
INCLUDING CIRCUIT DIAGRAM AND COM- 
EASY 

ALL TUAC EQUIPMENT CARRIES A 12 MONTH GUARANTEE 

LIGHT MODULATORS 
These exceptional 
units are construct- 

: ed on glass fibre 
P.C. board. Triacs 
are used giving full 
Wave control. Oper- 
ating sensitivity only } Watt I Full inter- 
ference suppression. SILMB - 3 separate 1000 Watt channels. Master [1550 sensitivity. Individual Bass, Middle & 

Carr. 35p Treble Controls. Isolated input trans- 
(illus.) former does not affect amplifier 

operation. 

S2LMB - Single channel with increased capacity 
L525 of 1800 Watts. Master sensitivity con - 
Carr. 25p crol. Isolating input transformer does 

not affect amplifier operation. 

TUAC AMPLIFICATION 
100 WATT General 
Purpose Amplifier 
complete ... [55.00 
50 WATT Version 

E37-50 
100 WATT Slave 

41500 
Suitable for Guitar, Disco, P.A., Organ, etc. 
Spec as VA08 and TPI00 or TP50 Carr. 75P. 

S.A.E. WITH ALL ENQUIRIES. PLEASE 
CALL, WRITE OR PHONE FOR FULL 
DETAILS OF ABOVE AND OTHER PROD- 
UCTS NOT LISTED 

TRADE AND EXPORT ENQUIRIES WELCOME 

become 
a RADIO -AMATEUR ! 

learn how to become a radio -amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

free! Brochure. without obligation to: 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME: 

ADDRESS : 

WB23 
BLOCK CAPS please 

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 .SO Post Paid. 
Weight 101bs. 

ONLY 40 OF THESE SO HURRY. Grundy Transistor Tester. 
Tests PNP & NPN Types. Base Current 10-500µA, Leakage, Gain 
etc. Clean Condition but Untested. Less Battery and Meter. 
E1.30 Post Paid. 
This is a Nice Unit. Portex X -Ray Unit Model 3. Mains Operated. 
2, 3" Meters 0-250v and 0-20mr. 0-12Sec. Timer. Untested L2 -SO 
Carriage Paid. Good Breakdown Unit. 
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 CI .25 Post Paid. 
Complete Untested T.V. Sets, with Back and all Valves, BBCI 
and ITV 17" 90° Tube L2. 17" 1100 Tube O. 19" Slim ES. Carr. 
and Ins. £1.50. 
Reclaimed T.V. Tubes. All with 12 Months' Guarantee. AW43/88 
LI .50. AW43/80 LI .50. MW43/69 LI. Many other Types in Stock. 
Carriage and Ins. on any Tube L1-50. 
} cwt. of EX GOVERNMENT ELECTRONIC SCRAP. RESISTORS, 
PANELS, GEARS, ETC. 2Sp. 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. 

ARPI2 5p PCF80 Sp PY82 8p 
EB9I 4p PCC84 Sp PY33 17p 
EF80 8p PCL82 12p U191 20p 
EF85 12p PCL83 12p 6BW7 10p 
EBF89 12p PCL84 12p 6U4 IOp 
ECC8I IOp PL81 17p 20P1 15p 
ECC82 12p PL82 8p 20P3 10p 
ECL80 8p PL83 8p 30F5 10p 
EF50 60p per doz. PL36 17p 30FLI 20p 
EF9I 4p PY8I 8p 6/30L2 20p 
EY86 20p 
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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 SUPERSEDES ALL EAIRLIER 
MODELS! It will probably make your present radio seem 
like a "crystal set"! Complete with optional battery eliminato, 
for both battery and mains use! We're almost giving them away 
at only E20.75-a mere fraction of even today's Russian miracle 
price! Compare performance and value with C80 radios! Send 
quickly, after receiving goods test 7 days-refund instantly if yo: 
are not astounded. Elegant black and chrome finish facia, 
set in fabulous Cabinet built case-constructed of fine 
Russian hardwood in beautiful Teak Veneer finish-pre- 
vents vibration, ensures purer and 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 24 hours a day,in- 
cluding all normal transmissions, VHF, AM, FM, MW, 
LW, USW, plus local and new stations not yet operational 
and messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on ex. 
pensive 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 tone! 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 
39ins approx. It's also a fabulous CAR RADIO. Can also be 
used through extension amplifier, tape recorder or public 
address system. SIZE 14ins x 10#ins x 4}ins overall approx. 
Magnificently designed, made to give years of perfect service. 
(U.K. service facilities and spares available for years and years to come, it ever necessary!). With WRITTEN 
GUARANTEE, manual with simple operating instructions and circuit diagram. ONLY £20.75 (with mains 
battery eliminator CI .48 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 and 
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 'longlife' batteries 
PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios 
for any earlier model purchased.) HURRY! Send today or call at either store. It's a chance of lifetime that 
nobody can afford to miss! SHOPERTU N ITIE FOR BARGAI NS! 

AfPusr ,THIS 

MI EW 

*RCOMPUTERISED? RUSSIAN MIRACLE! 

THE FABUL f US 

ÉpGE1 ASÏRAD'i 
SPa EADDF1IS C 

SDFAA N\403_ 5111 
TIME 11lIe MANU RA&E 

Rß 
BEMA eur,i1 0,0 MUNICH FI 

INIseA' -RECEIVER 

TRANSISTORS 

28 Np pIsTO 

WAVEBANDS: MIN 
STANDARD LONGand MEDIUM = 

e&s 5 SHORT WAVEBANDS/ 
qua ULTRA SHORT WAVES' 

'VaHaF 

AM FM MW.i 1 f LW USW. / 

11r£20 POST 

POE 75 ETC, 
^" Sop 
MAINS/BATTERY 
ELIMINATOR £1.48 extra 

#COMPARE 
ITS PERFORMAN 

with £80 
RADIOS! 411 fee jr N01,yiyrriEjPe 
labulous ere 

DWORLD TUNINGGUIDE! 
MORE 

enables NT 
DATA at SSwORK- 

Youto 
our fin !ertil 

transmissions 
the warldAover! to 

CAVE £202,5 NOW! 

Combined 
V.H.E AMIfM1 ' 
RADIO and 
CASSETTE 

TAPE RECORDER 
& PLAYER 

WITH REMOTE 
CONTROL MICROPHONE pQ 23'1535' 

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 8 Player combined and it also runs off 
standard batteries or mains. (Simply plug in the 220/240V. AC line cord.) 
Record and play back anything, anywhere! Even tape c irect from the radio 
as you listen! RECOMMENDED RETAIL PRICE GENUINELY £44! 
WE OFFER AT ALMOST HALF PRICE! Woederf l features: * Press- 
button Keyboard Control Panel or latest MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery check/recording level indicator or 
built-in automatic Leveller! * Separate ON/OFF and HI -LO volume 
controls! * Heavy duty built-in speaker! * Earphone (for personal listening 
or "monitoring") and extension speaker sockets! * Remote control 
microphone! * Built-in swivel telescopic extension aerial (24in. approx.)! 
Magnificently made case with carry handle. (DESIGNS VARY SLIGHT- 
LY.) Takes standard 30, 60, 90 or 120 -minute Cassette Tapes obtainable every- 
where. 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-get all local 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 £ £ £'s more for a 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 to Uxbridge Rd., after receiving 
goods test 7 days-refund if not absolutely delighted. Or call at either stare. 
BONUS OFFER: Batteries and Cassette Tape 25p extra if required. 

£ffllMEEVEk *CAVE 0448! 
gemo/ wAC/DC BATTERY/MAINS 

ggette 
TAPEE 

PLAYER 
With remote 

contro! 

microphone. 

s 

r.: 

FI 

q.ASS 
M 

1 WE COULD 
CHARGE UPTO 

£26'97! 

°Uc .49 
POST ETC. 

31p 

THE ONE STEP h'OKWAKD EVERIONE 11A8 WAITED FOR! NOW a aul:erb 
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible 
Shopertonities bring it to you for ONLY £1249 1 Due to our cut price we cannot 
name first-class makers-but rent 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 reel,, just "slap -in" 
s cassette and off you go! (Takes 30, 60 or 90 minute standard cassette tepee obtainable 
everywhere.) lamming performance ensures perfect tannage and superb reproduction! 
Remote control microphone. Rapid rewind! Fast forward! Beautiful tone from a whisper 
to a roar. Completely melt contained-record anywhere, indoors or out! Runs on standard 
batteries AND 220/240v. AC mains. Separate jacks for remote control microphone, etc. Size 
9iln. x Sin. x Ain. approx. Design can vary slightly. With carry handle. WRITTEN 
GUARANTEE and full instructions. ONLY 312.49, post etc. 81p. 'Refund If you don't 
agree we could charge up to £26971 BONUS OFFER (strictly one per customer): Cassette 
tape, set of standard batteries AND microphone stand, all for 50p extra if req. Send quickly, 
after receiving goode teat 7 days-refund it not astounded. Or call at either store. 

Order by post to Uxbridge Road address or call at either store. Bargains I 
galore at both stores-(COMMERCIAL TRAVELLERS PLEASE NOTE: 

Merchandising office at Holborn store.) 

Dept. WP/28 164 UXBRIDGE ROAD (facing Shepherds Bush Green), 
LONDON, W12 BAH (Thurs. I, Fri.. 7). Also at 37/39 HIGH 
HOLBORN (opp. Chancery Lane), LONDON, W.C.I (Thurs 7) 
BOTH STORES OPEN MON TO SAT 9 A.M. UNTIL 6 P.M. SHOPERTUNITIES LTD. 
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I.L.P. (Electronics) Ltd 

THE HY41 

The HY41 supersedes the popular IfY40 introduced by ILP last year. This highly improved 
module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at 
1KHz into 8 ohms!) and is electronically and mechanically compatible with the HY40. 

With this important improvement the HY41 retains all of the quality characteristics found in 

the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive 
manual are included in the basic kit. No further components are required to construct a complete 
power amplifier of extremely high performance sufficiently versatile to provide power not merely 
for Hi-Fi but also for public address systems and industry. 

The free manual gives a full circuit diagram of the HY41 and its various applications including 
a complete stereo amplifier. 

Like its predecessor the HY41 is based on conventional and proven circuit techniques developed 
over recent years. 

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts 
R.M.S. continuous. 

LOAD IMPEDANCE: 4-16 ohms. 
INPUT IMPEDANCE: 30K ohms at 1KHz. 
VOLTAGE GAIN: 30db at 1KHz 

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%) 
at 1KHz. 

FREQUENCY RESPONSE: 5Hz-50KHz + 1db. 
SUPPLY VOLTAGE: + 22.6volts D.C. 
SUPPLY CURRENT: 0.8 amps maximum. 

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P. 

MONO: £4.90 STEREO: £9.80 

UNIQUE HYBRID PRE -AMPLIFIER 
The HY5 has rapidly established a position in the WORLD as the sole hybrid 

pre -amplifier to contain all feedback and equalization networks within an integrated 
preamplifier circuit. 

Supplied with the HY5 are two stabilizing capacitors and by the addition of 
volume, treble and bass potentiometers it is ready for use. 

Internally the HY5 provides equalization for almost every conceivable input, the 
desired function is achieved by use of a multi -way switch or by direct interconnection, 

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it 
to be run off any unregulated power supply from 16-25 Volts and a balance circuit 
which, when linked by a balance control to a second HY5, forms a complete stereo 
preamplifier. 

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5 
combines extremely low noise with a high overload capability. When used in con- 
junction with the HY41 and PSI145 forms a completely intergrated system. 

INPUTS 
Magnetic Pick-up (within +1db RIAA curve) 

2mV. 47K 2 
Tape Replay (external components to suit 

head).'4mV. 47KQ 
Microphone (flat) 10mV. 47K$ ¿ 

Ceramic Pick-up (equalized and compen- 
satable) 20-2000mV. variable. 

Tuner (flat) 250mV. 100K 2 
Auxiliary 1 250mV. 47K 2 
Auxiliary 2 2-20mV. 100K 2 

OUTPUTS 
Main Pre -amp output 500mV. 
Direct tape output 120mV. 

ACTIVE TONE CONTROLS (Baxendall) 
Treble + 12db. 
Bass + 12db. 
INTERNAL STABILIZATION 
Enables the HY5 to share an unregulated 

supply with the Power Amplifier. 
SUPPLY VOLTAGE 
16-25 volts 

PRICE: MONO: £3.60 

SUPPLY CURRENT 
6mA approx. 
OVERLOAD CAPABILITY 
better than 26db on most sensitive input 
infinite on tuner and auxl. 
OUTPUT NOISE VOLTAGE: 0.5mV. 

STEREO: £7.20 

POWER SUPPLY PSU45 
The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format. 

Specification 

Input: 200-240 Volts. 
Output: + 22.5 Volts at 2 amps. 
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1" 

PRICE: £4.50 inc. P.& P. 

CROSSLAND HOUSE ° NACK INGTON° CANTERBURY° KENT 

CANTERBURY 63218 
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PRACTICAL 
WIRELESS 

VOL 48 NO 11 

Issue 793 

MARCH 1973 

Quiet Revolution 
IF you wanted to purchase components, who would you 

go to? You might think this a silly question, deserving a 
silly answer, but it is not really. Behind the scenes there is 
a massive quiet revolution going on which could be the 
last nail in the wholesaler's coffin and the first for the re- 
tailer. The common factor is the distributor, the firm which 
specialises in highly efficient marketing operations, backed 
by computerised accounting, on behalf of specified manu- 
facturers. 

Franchised distributors have been around for a few 
years, but only recently is the sophisticated organisation 
supported by its own AFDEC (Association of Franchised 
Distributors of Electronic Components) really becoming a 
powerful force. There are now ten times the number of 
distributors than there were 10 years ago, and the trends 
show that the current £40 million worth of business will be 
doubled in the next eight years, based on today's prices. 

The franchised distributor usually, but not always, 
operates by bulk purchase at reduced prices, and sells at 
manufacturers' recommended prices. His profit for running 
costs is derived from the difference between 1 -off prices and 
bulk prices. In most cases this margin is not very great, 
but several distributors find it sufficient to secure franchise 
agreements. The competition is high, demanding supreme 
efficiency and fast service. This means substantial capital 
tied up in stock at the risk of slow turnover, which also 
costs money. 

Of the 100 or so of these firms now well established, some 
are looking to alternative outlets for their stock, and this 
is where the retailer may start to feel the pinch. At least 
two, SDS Components and GDS Sales, have set up off- 
shoot companies to supply components to the small 
consumer, including the man -in -street hobbyist. The latter 
company, through Best Electronics (Slough) Ltd, go a 
stage further and specialise in supplying replacements 
and alternatives for the bench serviceman. RS Components 
(formerly Radiospares) have been operating on this basis 
for a long time, but they will not, as yet, supply direct to 
the hobbyist. 

We see these developments as a welcome sign that the 
industrial suppliers are, at long last, recognising the 
potential market worth millions of pounds in the construc- 
tor and hobbyist field. At the same time the effects of this, 
combined with price increases due to VAT, will be a 
severe blow to the high street shop and small mail order 
business. What is also implied is that the shop can pur- 
chase from the distributor, but there does not appear to 
be any margin for overheads and profit for the shopkeeper. 
So if your local shop is reluctant to order small quantities 
from a series of distributors, the reason is obvious. 

M. A. COLWELL-Editor. 
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NEWS... NEWS... NEWS... 

by 
Colin Riches 

Amtron kits 
Some months ago, an Italian firm 
of electronic kit manufacturers 
called Amtron took some advertis- 
ing space in this magazine. In 
these advertisements they asked 
for application for sole UK dis- 
tributorship. 

A company called "The Trading 
Post" has now been appointed sole 
UK importer for Amtron and set 
up the marketing company under 
the title "Amtron UK". Their 
address is 4 & 7 Castle Street, 
Hastings, Sussex. 

Coax relays 

Hatfield Instruments announce a 
range of 2, 4 and 6 -way, single - 
pole relays. The spec. quotes a 
minimum life expectancy of 1 

million operations. 
The relays are for 12 or 24V 

use and all internal contacts are 
hard gold plated. 

Further gen from Hatfield In- 
struments Ltd., Burning ton Way, 
Plymouth, PL5 3LZ, Devon. 

Vice catalogue 
If you would like a copy of the 
free catalogue which contains 
vices like the one illustrated to- 
gether with many other useful 
tools, write to Special Products 
Distributors Ltd. 81 Piccadilly, 
London, W I. 

Ham aerials 

Waters Electronics inform us that 
they have been appointed Euro- 
pean Distributors for Mini -Pro- 
ducts Inc. P.A., U.S.A. 

Mini -Products make a range of 
compact beam and vertical aerials 
for the Amateur bands, which 
should be of particular interest to 
those of you who have mini -sized 
gardens or don't want to spend 
their money on heavy-duty rota- 
tors or large towers. 

Unlike most beam aerials, plan- 
ning permission with the 2 -ele- 
ment models B24 and HQ -1 
(illustrated) should be no problem. 

The HQ -1 is a 4 -band 2 -element 
aerial incorporating the Mini -Pro- 
ducts "multiple hat" loading prin- 
ciple This principle considerably 
reduces the aerial length. Opera- 
ting bands are 6, 10, 15 and 20 
metres. Forward gain is 5.6dB 
average. SWR at resonance is less 
than 1.5 to 1. Front to back ratio 
is 12 to 17dB, power rating 1,200W 
p.e.p. and input impedance 5011. 
Price is £42.95. 

If any readers would like more 
"blurb" on the HQ -1 and the rest 
of the range of aerials, drop a line 
to P. W. Waters, G3OJV, Waters 
Electronics, 8 Gay Bowers, Hock - 
ley, Essex. Tel. Hockley 4930. 

A wire stripper 
This is a device marketed by 
Spiralux (Hollands and Blair) 
Ltd. It is a wire stripper, wire 
looper, cutter and screwdriver. 
Price is 40p. Hollands and Blair 
Ltd., Bensham Grove, Thornton 
Heath, Surrey. 

111111111m81 

The Spiralux wire stripper. 

Mallard films 
Mullard Ltd. announce six new 
colour 35mm films which are also 
available as slide sets. .They are 
"The Transistor" which shows the 
basics of transistor operations; 
"Magnetism -Part 1" which deals 
with magnetic fields and their 
effect on current carrying conduc- 
tors; "Magnetism-Part 2" which 
explains amongst other things the 
principles of moving -coil, instru- 
ments. 

The fourth filmstrip "Semicon- 
ductor Photcells" explains the 
theory of the photo -diode and 
photo -transistor and their various 
applications. "Conduction in 
Solids" tells how the lattice struc- 
ture of a solid effects its conduc- 
tivity and explains the function 
of electrons and film number six 
"Conduction in Gases" shows 
molecular movements in gases 
and their energies illustrates how 
glow and arc discharges differ in 
high and low pressure columns. 

For further details and prices, 
please don't contact Mullard. All 
information can be received from 
The Slide Centre Limited, Port- 
man House, 17 Broderick Road, 
London, SW 17 7DZ. 
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NEWS... NEWS... NEWS... 
Auto adaptor 
Omnia Products market a useful 
little unit that enables stabilised 
voltages of 6, 7.5 and 9V to be 
obtained from a 12V car battery. 

The required voltage can be set 
by the adjustment on the front of 
the unit (see photograph). An 
on/off switch and a pilot lamp are 
provided together with a phono 
socket for the output. The unit is 
fused and the lead supplied with 
our unit was fitted with a DIN 
plug for our EL3302 cassette re- 
corder. 

The Auto Adaptors can either 
be obtained from local dealers or 
direct from Omnia for £3.50 
Omnia Products, 25 Wilbury Gar- 
dens, Hove, Sussex. BN3 6HQ. 

"Electrokits" 
Electrokit have supplied us with 
their latest list of kit prices. As 
examples, the 8W Amplifier, pub- 
lished in P.W. November 1972, 
costs £8.20. The IC Power Supply 
in the same issue costs £4.00. The 
Reverberation Unit kit, including 
only the resistor pack, capacitor 
pack and semiconductor pack, 
costs £10.70. 

All prices include post and 
packing. Further information may 
be obtained from Electrokit, 12 
Lauderdale Road, London, W.9. 

Stylus patent 
Re: British Patent 1160839 (Ap- 
plication 16619/67). 

At the request of our clients 
Moviecol Enterprises Ltd., we are 
writing to draw your attention to 
the above British patent which 
covers a stylus operated miniature 
electric organ. We believe you will 
find this patent of interest in rela- 
tion to the "Music Maker" de- 
scribed in the December issue of 
Practical Wireless on page 716. 
We suggest that you may also 
wish to notify Mr. D. Smith and 
Messrs. Servitronix Ltd., of the 
existence of our clients' British 
patent 1160839. Baron & Warren, 
Chartered Patent Agents (16 
Kensington Square, London, 
W8 5HL. 

Audio fidelity 
RSC Hi-Fi Centres Ltd., the retail 
and mail order part of the Audio 
Fidelity Group has recently 
opened branches in Coventry and 
Stockport, making a total of 19 
branches in England and Scotland. 

De -solder kit 

Elekon Enterprises recently sent 
us a "Soksol De -soldering Kit". 
It comes complete with 20ft. of 
special copper braid, chemical 
solution and full instructions. 

After the braid has been pro- 
cessed in the de -solder solution, 
it should be left to dry for about 
48 hours. It will then, with the aid 
of a soldering iron, desolder 
joints. The kit, as illustrated, is 
available for £1 plus 15p post 
from Elekon Enterprises, 224a 
St. Paul's Road, Highbury Corner, 
London N.J. 

World Radio Club 
World Radio Club, the BBC World 
Service programme for radio en- 
thusiasts and DXers, now has 
11,000 members. 

World Radio Club is broadcast 
in the BBC World Service on 
Thursdays at 1245 GMT, Fridays 
at 2345 and Sundays at 0815 GMT. 
Membership is free and all 
listeners have to do to join is 
write to World Radio Club, BBC, 
Bush House, London. 

The BBC World Service is on 
the air twenty-four hours a day, 
with News and a full range of 
programmes, broadcast on both 
short and medium waves, to be 
heard in all parts of the world at 
convenient listening times. World 
Radio Club is one of its 
programmes. The club caters for 
short-wave enthusiasts of all ages 
and for all listeners who want to 
get the best results from their 
radio equipment. It uses ordinary, 
uncomplicated English, whether 
talking about a simple aerial, or 
the latest space communication 
achievement. 

DX News is a regular item each 
week, and with all the resources 
of the BBC at the disposal of the 
World Radio Club, it really is 
newsworthy. Members who write 
for help with practical listening 
problems will be answered by post 
or over the air. 

Full details of BBC World Ser- 
vice programmes can be obtained 
from the BBC, Bush House, P.O. 
Box 76, Strand, London WC2B 
4PH. 
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SI maple 
4 METRE 

TRANSMITTER 

F.G.RAYER G30GR 

DUE to the fact that the limitations of crystal 
control are quite acceptable on the 4 metre 
band, a transmitter running some 10 to 15W 

on 70MHz can be a very straightforward piece of 
equipment. The transmitter shown here consists of. 
the r.f. section only as an existing power supply and 
modulator was used in conjunction with it. 

Maximum input to the p.a. is 50mA at 300V, or 
15W, but the power actually run may depend some- 
what on the available h.t. supply and modulater. It 
would be in order to operate the r.f. section from its 
own h.t. pack but this is scarcely necessary with 
low power, though it can be a solution if current 
cannot be drawn from existing equipment. HT 
requirements are up to a maximum of about 90mA 
at 300V for the whole r.f. section, plus 1.8A at 6.3V 
for the heaters. 

Adequate grid drive was obtained with a 250V 
supply for the crystal oscillator and doubler but 
efficiency begins to fall off if less than 300V is pro- 
vided for the p.a. It is useful to have a combined 
modulator/power-pack incorporating at least a 
150mA 300V h.t. supply so that some 70 to 80mA 
will be available for the modulator itself and a 
similar current for an r.f. unit, or other equipment, 
which may be plugged in. 

CIRCUIT 
This is shown in Fig. 1 and uses a 6AM6 as the 

crystal oscillator. This type of circuit does not depend 

on the tuning of Ll for oscillation; Ll is actually 
tuned to select the wanted harmonic. 

Crystals are chosen so that multiplication by 8 
gives a frequency in the 70MHz band. They will thus 
be in the vicinity of 8.8MHz. (This is quoted only 
as an example, and comes out at 8-8 x 8=70.4MHz). 

Ll is tuned to the 4th harmonic, or approx. 
35.2MHz the following 5763 acting as a doubler. 
When first testing the circuit it can be useful to 
check the doubler grid current so a meter can be 
clipped across R6 for this purpose. 

L2 and L3 are both tuned to the output frequency. 
Grid current in the p.a. develops bias across R8, 
which is 22k1í, so 2 to 3mA grid current will provide 
some 44 to 66V bias. For ease in setting up and 
checking operation a 5mA meter Ml is permanently 
connected to show grid current. 

The 5763 p.a. is listed as suitable for use up to 
175MHz and was found to give very good efficiency. 
Meter M2 indicates anode current. A 1mA meter, 
shunted to read 0-100mA, was used here. 

TC4 and L4 is a balanced centre -tapped arrange- 
ment so that TC5 can be employed for neutralising. 
It was found that the p.a. was stable without neutra- 
lising but tuning TC4 brought about quite noticeable 
changes in grid current, shown by Ml. With neutra- 
lising this effect is almost absent and better efficiency 
is obtained. 

Switch Si removes h.t. from the p.a. mainly for 
tune-up purposes when checking grid current shown 
by Ml and also allows the transmitter frequency to 
be located on the receiver. 
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A Fig. 1: Schematic diagram of the complete transmitter. 

CONSTRUCTION 
Fig. 2 shows dimensions on top of the chassis for 

which 10 x 4in. flanged "universal chassis" member 
was used with flanged 4 x 2in. ends and 10 x 2in. 
plates for the front and back. It is convenient to 
leave off these side plates until most of the wiring 
is completed. 

All the trimmers TC1-TC4 are of the type having 
isolated bushes for 6BA bolts so that the rotors are 
insulated from the chassis. TC1 could be a small 
air -spaced variable capacitor of the usual type with 
its bush insulated from the chassis with washers. 
TC2 and TC3 are not used in a balanced circuit, but 
are "butterfly" types mainly to provide an easy means 
of mounting L2 and L3. TC4 must be a butterfly 

C10 
01NF 
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Fig. 2: Drilling details on top of the chassis. y 
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type. Ensure that there is ample clearance for the 
spindles of TC1-TC3, to avoid h.t. or p.a. bias shorts. 

The fixing holes for the p.a. valveholder are left 
until a check has been made that the pins will come 
in such a position that pins 7, 8 and 9 are on one side 
of the screen below the chassis and the remaining 
pins the other side. 

A 4 x 2in. flanged member forms the screen which 
is filed or cut away to give only essential clearance to 
the valveholder. A hole is drilled in advance for the 
heater lead. Only two other leads pass through here 
and these use the holes already punched in the 
member near the flanges. The latter have to be cut 
away for about 12in. so that the member fits inside 
the 10 x 4in. part. These are bolted together as in 
Fig. 3. To obtain enough clearance for pins 1, 6 and 
9, pin 7 may be in contact with the screen. 
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WIRING 
Components and wiring are shown in Fig. 3. All 

leads are as short as reasonably possible, especially 
those for earth returns and by-pass capacitors. 
Heater leads to pins X run against the chassis. In- 
sulated stand-offs are used to support some points 
in the h.t. circuit. 

L1 stands vertically near TC1. L2 and L3 are about 
'Sin. apart, but can be moved to obtain suitable grid 
current. If these are wound with bare wire take care 
that they do not touch each other. L4 is centre tapped 
for supply resistor R10. L5 is of well insulated wire 
and can be moved into L4 to increase coupling. 

A 4 -core flexible cord is made up and equipped 
with a multi -pin plug or other means of connecting 
to the modulator/power-supply. A screen is placed 
on the 6AM6, but not on the 5763's, in view of the 
heat produced here. A reduced h.t. supply could be 
used for a first test, though no damage will be done 
provided grid current is obtained in the way de- 
scribed. But failing this, cathode current in the 5763 
stages may be high and anode dissipation above the 
rated maximum. 

CO ADJUSTMENT 
Resistors R5 and R7 can be temporarily discon- 

nected from the h.t. line and Si should be open. A 
meter is clipped across R6 (positive to chassis). Ll 
is then tuned by TC1 to secure maximum grid cü'rrent 
in this stage, which is likely to be around 0.2mA 
or more. 

It is as well to make a check to see that Ll is 
tuned to the 4th harmonic. If the crystal frequency 
is about 8.8MHz, this will be 35.2MHz. Wrong 
tuning positions would be the 3rd harmonic 
(26.4MHz) and 5th harmonic (44MHz). Due to 
variations in the exact dimensions of L1 and stray 
circuit capacitances it might in some cases be pos- 
sible to reach the 3rd or 5th harmonics near the 
extreme settings of TC1. 

When output is obtained from Ll on 35MHz it is 
impossible to tune L2, L3 or L4 to the wrong har- 
monic, so incorrect operation of the p.a. should not 
arise. Once Ll is tuned to 4x the crystal frequency 
this is followed by 2x in the doubler, resulting in 
8x, or around 70.4MHz, from a crystal with a funda- 
mental frequency of about 8.8MHz. This is mentioned 

X -Heater pins 
MC -Chassis 
SO -Stand-off insulator 

A Fig. 3. Under -chassis wiring guide. This view will be useful in conjunction with Fig. 3 
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in detail to point out that if Ll is tuned to the 3rd 
harmonic, or 26.4MHz, the following stage might 
also, in error, be used as a tripler resulting in 3x3 
or 9x or 79.2MHz. With variations in home-made 
coils, it might be possible to tune L4 to this fre- 
quency. This will be avoided by a wavemeter check 
of Ll or by noting that the doubler gives an output at 
the expected frequency on the receiver. 

* components list 

Resistors 
R1 100kS2-,' W R5 
R2 47kf2 W R6 
R3 4 7k1-2 I W R7 
R4 100k12 kW R8 

Capacitors 
Cl 10pF SM 
C2 100pF SM 
C3 0.01µF Disc cer. 
C4 0.01µF Disc cer. 
C5 22pF SM 
C6 0.01µF Disc cer. 
C7 001/iF Disc cer. 

47ká2 1W 
1ká2 kW 
4700 +W 
22ká2 +W 

R9 12ki2 1W 
R10 6812 =W 

C8 0.01µF Disc cer. 
C9 2000pF 600VW 
C10 0.01µF Disc cer. 
C11 001µF Disc cer. 
C12 0.01pF Disc cer, 
C13 0.01µF Disc cer. 
C14 2000pF 600 VW 

TC1 25pF air -spaced trimmer (Jackson C801) 
TC2/3 25pF 25pF butterfly trimmer (Jackson C713) 
TC4 12pF 12pF butterfly trimmer (Jackson C713) 
TC5 2-8pF tubular trimmer 
TC6 50pF air spaced trimmer (Jackson C801) 

Valves 
V1 6AM6 V2 5763 V3 5763 

Inductors 
L1 10 turns 18 swg +in. i.d., spaced to ¡in. long. 
L2 7 turns 20 swg ein. i.d., spaced to iin. long. 
L3 As L2 
L4 9 turns 18 swg +in. i.d., spaced to ;in, long. 
L5 1 turn insulated wire in centre of L4. 

Miscellaneous 
Ml, 5mA miniature meter. M2, 100mA miniature 
meter. Si, on -off toggle switch. Valveholders, 
B7G with screen (1), B9A (2). Chassis, universal 
chassis flanged members, 10 x 4in., 4 x 2in. (3 off), 
flat sheet 10 x 2in. (2 off) (Home Radio). Co -axial 
socket. RFC, dust -cored choke. Stand-offs. Crystal, 
8.8 MHz (see text) Type HC6U and holder (Senator 
Crystals, 36 Valleyfield Rd, London, SW16. 

DOUBLER ADJUSTMENT 
TC2 and TC3 are tuned for maximum grid current 

on M1 with Si open but R5 and R7 connected 
normally. If either trimmer is seen to be fully open 
for maximum grid current, stretch the associated 
coil a little. Conversely, should either trimmer be 
fully closed, the associated coil should be compressed. 

With a 300V supply well over 4mA was obtained 
on Ml, but the p.a. is normally operated with around 
3mA. Should less than 2mA be obtained move L2 
and L3 closer together. Insufficient grid current will 
considerably reduce r.f. output. Ancient or defective 
crystals cannot be expected to have the necessary 
activity and a crystal of the type listed is recom- 
mended, the exact frequency in this range being a 
personal choice of course. 

Excess grid current can be avoided by slightly 
staggering the tuning of TC2 and TC3, or by moving 
L2 and L3 apart, or increasing the value of R5 to 
reduce the h.t. on V2. 

PA TUNING 
An initial test can be made using a 12V bulb as an 

r.f. load connected to the aerial outlet, or to a one 
or two turn loop placed over L4. TC5 is initially 
fully unscrewed. If necessary, stretch or compress 
L4 to bring tuning within the range of TC4. 

With Si open, grid current shown by Ml will dip 
slightly as TC4 is tuned through resonance. Screw 
down TC5 slightly, checking meanwhile until no 
change in grid current can be observed when TC4 
is tuned through resonance. If TC5 is screwed down 
too far changes in grid current will again become 
apparent as TC4 is adjusted. Neutralising is not 
touchy or difficult. It is correct when, with Si closed, 
resonance obtained with TC4 coincides with maxi- 
mum lamp brilliance, minimum current on M2, and 
adjusting TC4 causes no significant change in grid 
current. 

AERIAL 
The enthusiastic 4m operator is likely to end up 

with some multi -element array which can be pur- 
chased or constructed from information in the various 
handbooks. 

Here, it is proposed to point out that one can get 
started on 4m with nothing more than a dipole, 
around 7912in. overall length. This is conveniently 
made from 14in. or 38in. alloy tubing the inner ends 
being secured in a TV type junction box, or in an 
electrician's insulated junction box or bolted to a 
piece of insulating material. A 7511 co -axial feeder is 
connected to the inner ends and the whole unit 
raised on a light pole or situated as circumstances 
allow. A little directivity will be found but there is 
not much real need to make provision to rotate the 
aerial. 

Trimmer TC6 gives some control over loading, 
without moving L5, and allows adjustment to com- 
pensate for the reactance of L5, if necessary. There 
should be little difficulty in finding a setting for TC6, 
and a position for L5, which results in M2 showing 
the wanted input current, when TC4 is tuned to the 
dip, in the usual way. 

If a test is made with a lamp load or some form 
of r.f. indicator, it will be seen that a worthwhile 
increase in output power may be achieved by very 
slight adjustments of TC4, and that the dip on M2 
has its limitations as an indication of the exact 
tuning position for TC4. For this reason, it is a good 
plan to use some form of r.f. output indicator. One 
such indicator is a loop, crystal diode and sensitive 
d.c. meter (say, 100pA to imA full-scale). The loop 
is put in position to pick up some of the r.f. in L4/L5, 
taking care to avoid having it too near, until it is 
seen what meter reading is likely. Tuning is then 
directed towards obtaining the best reading on the 
meter, corresponding to maximum r.f. in L4. Other 
means, such as the use of an s.w.r. meter showing 
forward power in the aerial feeder, would be just 
as suitable, or even better, if suitable for the 
frequency. 
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j UBE 
J 

L.A.J. IRELAND 

Number 36 ITT SAK110 Tachometer Driver 

SPECULATION on the impact of electronics on 
motor vehicle design has been current for so 
long, and with such little results, that it retains 

little credibility among engineers involved in either 
specialty. Granted that a few models have been 
produced with electronic fuel injectors rather than 
carburettors, and that the occasional Volkswagen 
carries a sticker about computer servicing methods, 
but in general electronics is classified with fuel 
cells among the "Advanced ideas for the 1980's". 
The difficulty seems to be that whereas electronic 
systems substituting for many of the devices in the 
car could be designed and produced, the mechanical 
versions, for example of the signal light flasher, have 
been so widely applied and are so familiar, that 
there is little incentive for replacement. It is there- 
fore rather pleasing to be able to present this 
month an integrated circuit specifically designed for 
the car, the ITT SAK110 tachometer driver, for 
electronic rev. counters. 

It is basically a variation of the multivibrator oscil- 
lator, with one stable state. An input pulse switches 
off the transistor which is conducting and the device 
produces an output current. This conducting state is, 
however, unstable, and after a time determined by an 
external capacitor and resistor the device reverts 
to the original state. The period of the output pulse 
is independent of input waveform, as long as it is of 
sufficient amplitude to trigger the transition to the 
conducting stage. The total charge passed by the 
device per second is therefore determined solely by 
the number of input pulses applied in that time, and 
can be displayed on an appropriate meter. If the 
pulses are derived from the contact breaker of a car 
the meter reading will indicate the number of sparks 
delivered to the engine per second and therefore the 
itumber of revolutions per minute, when suitably 
calibrated. 

Since the device is expected to respond to pulses 
delivered to it by the contact breaker, high sensitivity 
is not required. In fact, it would be quite useless in 
close proximity to a car engine, an environment of 
high electrical noise. In such a location, a highly 
sensitive device would record a large number of 
spurious events. The integrated circuit will be un- 
responsive to input pulses of less than eight volts, 
thereby guaranteeing noise immunity while securing 
definite triggering at the operating voltage of the 
car battery and the circuit breaker. The unit is 
designed for negative earth operation, and the 
input is diode protected against any negative -going 
input, whether accidentally applied or resulting from 

To contact breaker 

0.47pF 
120 

rass 

Fig. 1: Circuit using the SAK110, for a nominal battery voltage 0112V. 

ambient noise. The meter is driven by a push-pull 
output pair of transistors fabricated on the integrated 
circuit substrate; such an arrangement permits the 
use of moving coil meters, despite their high induc- 
tance, and independent of the frequency of the out- 
put pulses required by the engine speed. 

As is clear from Fig. 1, the unit operates from a 
zener stabilised power supply derived from the car 
battery, so that reliable operation is guaranteed 
despite the state of the battery charge. The other 
external components required are the timing resistor 
and capacitor, which determine the duration of the 
conducting period following receipt of a given 
triggering pulse. 

If the conducting period is too short, the device will 
revert to the stable state during the period of the 
triggering pulse, and will be retriggered. Alterna- 
tively, if the period is too long, a second triggering 
pulse will arrive during the conduction state induced 
by its predecessor, and will be ignored. The first 
situation will be evident in that the rev. counter will 
not indicate an accelerating engine as speed is 
increased from tick -over; with long time -constants 
the lack of response will be evident at the high end 
of the speed range. A variable resistor is therefore 
indicated in Fig. 1 for adjustment of this parameter. 
The circuit illustrated gives an application of the 
SAK110 to a four cylinder four stroke engine, with 
a maximum speed of 6000 rpm. 

The device is marketed in the U.K. by : -ITT 
Electronic Services, Edinburgh Way, Harlow, Essex 
at 77p plus postage. 
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THE FREE 
HEATHKIT CATALOGUE 

perhaps the most valuable 
stereo Hif i/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 -Ft, 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. 

Ask 
about our 

No Deposit 
Terms 

NEW MULTI -SPEAKER KIT 
Features Four KEF Hi -h Drive Units. Offers 
monitor quality at lowest cost. 

NEW AMJFM 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 me a FREE Heathkit catalogue 

Name 

7 

Address 

HEATH 

Schlumberger 

Heath (Gloucester) Limited,Dept. PW/3/ 73 

Gloucester GL2 6EE. Telephone 0452 29451 

Heath (Gloucester) Limited, Gloucester GL2 6EE. V L J 
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20301 
20302 
20303 
20306 
20309 
211344A 
20345B 
20371 
20374 
20381 
20417 
2N109 
2N174 
2N176 
2N274 
2N330 
214551 
2N376 
2N3ß4 
2N388A 
2N404 
2N404 
2N45ß 
2N456A 
2N457A 
2N491 
2N884 
24591 
2N69ß 
2N697 
2N69ß 
201699 
214706 
2N706A 
2N708 
2N709 
2N711 
214718 
2N718A 
2N720 
2N721 
2N914 
2N916 
2N918 
2N919 
2N929 
2N9.,ß 
2N1090 
2N1091 
2N1131 
2N1132 
2N11ß4 
2N1302 
2N1303 
2411304 
2N1305 
2N1306 
2741307 
2N1808 
2N1309 
2N1483 
2141507 
2N1613 
2N1631 
2141637 
2N16313 
IN1671 
2NI701 
IN 1702 
2N1711 
2N1ß93 
2N2102 
2N2147 
2N214ß 
2N2192 
2N2192A 
2N2193 
2N2193A 
2N2194 
2N2194Á 
3N2195 
2N2 195A 
2N2218A 
2N2219 037 
2N2219Á 051 
2N2220 020 
2142221 020 
2N2221A 033 
2N2222 031 
2N2222A 0'41 
2N236ß 041 
2N2399 0.39 
2N2369A 0.17 
2N2646 0.91 
2N2647 120 
2N2711 0.12 
2N2712 0.12 
2N2713 0.17 
2N2714 0.17 
2.'2904 018 
2N2904A 025 
2N2905 026 
2N2905A 023 
2N2906 0.18 
2N2906A 023 
2N2907 0.18 
2N2907A 025 
2N2913 0.75 
2N2923 0.12 

BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED 
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE 

TRANSISTORS 25/4931 
25/5172 

0.16 2N2924 0.18 2515174 
015 2N2926 2N5175 
025 2N2926 N5176 
0.30 Oree 010 N5245 
0.00 Yello 010 N5190 
0-25 Oran 010 2N5191 
025 2N3053 2N5192 
0-15 2N3054 0.47 2N5193 
0.15 2N3024 0.46 2515194 
0-22 2N3055 0.60 25;5195 
020 2N3390 0-20 2N5245 
0-49 2173391 020 2N0457 
1.40 22433914. 022 2N1468 
0.76 2N3392 048 2N5459 
0.75 2N3393. 0.12 3N128 
0.76 2N3394 0.12 3N138 
095 2N3402 0.17 3N199 
1.00 2N3403 0-19 3N140 
0.93 2N3404 024 3N141 
040 2N3405 027 3N142 
0.88 2N3414 0.10 3N143 
020 2N3412 0.10 3N152 
0.76 2N3416 0.15 3N153 
0.76 2N3417 0-21 3N164 
0.80 2N3870 185 35/169 
826 2N3571 1.12 3N187 
028 2143572 3N200 
0.84 2N3702 0.10 3N201 
015 25/3703 
015 2N3704 
025 2N3706 

.020 2N3706 
0.10 25/3707 
0.12 25/3706 
0.18 3143709 
0.88 25/3710 
0.80 2N3711 
021 2N3711 
080 25/3713 
0.50 2N3714 
0.65 2143716 
0.15 3/43718 
017 25/3773 
0.80 25/3774 
020 25/3776 
0.14 2N3776 
014 25/3777 
028 2N3778 
024 2145779 
020 25/3780 
0.20 2N3781 
127 2N37ß2 
046 2N3789 
0.16 2N3790 
020 2143791 
0.20 2N3792 
022 25/3794 
022 2N3ß19 
026 2N3820 
025 25/38.33 0.50 
0.90 22438.24 075 
024 2N3826 023 
020 2N3854 0.16 
085 2N3854A 0.16 
030 2N3856 016 
027 2N3856A 0.16 
1.00 2N3856 0.16 
1.10 2573856A 0.16 
2.15 25/3858 046 
0.17 2N3858A 0.19 
0.84 25/3859 018 
0.30 2N3859A 0.16 
0.70 2243860 0.16 
0.90 2N3866 0.70 
0.40 2N3877 025 
0.40 2N3877A 029 
040 2N3878 122 
0 42 2N3879 1.91 
0-27 2N3900 020 
0.80 2N3900A 0-21 
0.87 2243901 0.82 
0.18 2N3903 020 
0.30 2N3904 017 

25(3905 021 
2143906 022 
2N4030 0.63 
25/4037 0.42 
25/4058 0.12 
2143059 090 
2144060 011 
25/4061 011 
2N4062 011 
25/4302 025 
2N4303 0.82 
1,44913 0.80 
2244914 0.87 
3144915 0.95 
2244916 0.11 
25/4917 0.17 
25/4918 0.50 
25/4919 0.63 
2 N4920 0.80 
2N4921 0.50 
2N4922 0-55 
25/4923 080 
2N4926 0.90 
2144927 1.00 
2N4028 1.80 
2N4929 228 
25/4930 2-25 

0.90 
010 
0.70 
0.90 
090 
0.90 
095 
1-08 
1.16 
128 
1.80 
2.85 
888 
419 
5.95 
4.84 
2-25 
8.15 
4.60 
8.87 
887 
1.78 
1.90 
2.06 
2.80 

8.70 
0.09 
0.22 
0.28 
0.82 
0.43 
092 
0.98 
1-24 
1.01 
1.10 
1-48 
043 
030 
0.88 
0 88 
0.88 
1.37 
1.86 
076 
0.99 
0.64 
0.64 
0.79 
0.74 
0.74 
1.00 
1.80 
2-07 
1.05 

40050 0-78 
40251 0.81 
40309 0-88 
40310 0 60 
40313 0 92 
40216 0-50 
40318 0-92 
40322 0.92 
40360 0-46 
40361 0-48 
40362 0.44 
43063 0 88 
40389 -0,48 
40394 0.56 
40395 0-50 
40406 0-44 
40407 0-83 
40408 
40409 
40410 
40411 
40414 
40438 
40467A 
40468A 
40600 
40601 
40602 
40603 
40604 
40636 
40673 
AC107 

0.52 
0.58 
2.00 
8.55 
1.44 

087 
0.46 
0.58 
0.50 
1.10 

4r56- 
0 35 

AF116 
AFI17 
AF118 
AF121 
AF124 
AF125 
AF126 
AF127 
AF139 
AF170 
AF172 
AF178 
AF179 
AF180 
AF186 
AF200 
AF239 
AF240 
AF279 
AF280 
API/ 42 
AF211 
AL702 
AL103 
ABY26 
A8Y27 
ABY28 
ABY29 
A8Y60 
A8Y55 
A8221 
AU103 
BC107 
BC108 
BC109 
BC113 
BC114 
BClI6 
BC116 
BC118A 
BC117 
BC118 
BC119 
BC121 
RC123 
BCI26 
BC126 
RC132 
BC134 
BC135 
BC136 
BC137 
BC138 
BC140 
BC141 
BC142 
BC143 
BC144 
BC145 
BC147 
BC148 
BC149 
BC153 
BC154 
BC157 
BC158 
BC159 
BC160 
BCI67B 
BCI68B 
BC188C 
Bel 69B 
BC76 
BC170 
BC171 
BC172 
BC182 
RC182 
RC183 
BC183 
BC184 
BC184L 
BC186 
BC187 025 
BC204 011 
BC206 040 
BC208 0.11 
BC207 0-10 
BC208 0-09 
BC209 0.10 
BC211 0.80 
BC212K 0-10 
BC212L 0.12 
RC214L 0.14 
BC232 0.19 

025 
0-20 
050 
022 
024 
020 
0-19 
020 
088 
025 
0-25 
0-55 
086 
0-60 
0,0 
0-85 
041 
0-72 
0-54 
0-54 
0.74 
0-66 
0.75 
0-70 
0-80 
0-86 
0-28 
0 30 
020 
0-85 
055 
126 
0-14 
0-18 
0-14 
0-13 
0-12 
0-15 
OP15 
0-18 
0-21 
0-11 
027 
023 
0-29 
0.16 
0-20 
0.80 
0.11 
0.11 
0-16 
0-15 
020 
0-84 
0.89 
024 
0-21 
024 
021 
011 
0-10 
0-18 
048 
0-18 
0.14 
0.13 
0-14 
0-87 
0.11 
0-13 
0-11 

BC237 0.09 
BC232 0.09 
BC239 0.09 
BC251 0-20 
BC252 0.18 
BC263 028 
BC267 0.09 

ADI61 087 BC258 009 
A1/162 087 ßC269 013 
ÁD1621 PR EC261 0-20 

AD162I 0.90 
BC26263 0.13 
BC 
BC3 4.1)211 1.60 

022 
ÁD212 1.75 Oí8 
AF106 027 BC.,O1 0,84 

4.24109R 0.40 ßL%302 087 
AF114 0.25 ßC303 064 
AF115 024 24C304 0.48 

AC113 0-16 
AC116 016 
AC117 020 
AC121 0-13 
ACI26 020 
AC127 0.20 
AC128 0-20 
AC141K 080 
AC142K 025 
AC151V 014 
ACI52V 0-17 
AC153 022 
AC163K 025 
AC154 020 
AC176 018 
AC176K Oß0 
AC187K 020 
AC188K 0-26 
ACY17 0-25 
ACY18 016 
ACYI9 020 
ACY20 -V80` 
ACY21 048 
ACY22 0.13 
ACY28 018 
ACT 30 0-42 
ACY39 055 
ACY40 017 
ACY41 0.17 
ACY44 0.31 
A11136V 0-99 
AD140 060 
AD140 0-56 
AD142 0-50 
AD143 0-45 
AD149V 0-86 
AD149V 1-26 
AD150 063 

BC307 0-10 BF271 0-21 
BC307A 040 BF272 553 TTL. LOGIC I.C. NEW PRICES 
BC307VI 010 BF279 /026 1-24 25+ 1-24 25+ 1-24 25+ 
BC308 009 BF274 028 Op Op Op Op Op Op 
BC..08A 0-09 BF457 0.46 85/7400 02(1 0.18 8N7428 0-50 0.41 B517460 0.20 0.19 
BC308B 0-09 BF458 057 8247401 0-20 0-18 8N7430 0-20 0.18 0247470 0-80 0-26 
BC309 0.10 BF459 0-57 0N7402 020 018 8247432 0.48 0.42 8247472 030 025 
BC309A 0.10 BF821 2.10 9N7403 020 0.18 0147433 0.71 0.62 85/7473 0.40 0.34 
BC309B 0.10 BFO21A 2-30 8117404 0-20 0-18 85/7437 0.52 0.45 8N7474 0.40 054 
BC313 030 BF828 0-92 8/47405 0-20 0.18 0N7438 0.52 0.45 0N7475 0.45 0,35 
BC327 0-24 BF861 027 8177406 0.80 024 85/7439 0.52 0.45 0247476 0.44 0.39 
BC328 022 BF898 028 85/7407 0.56 0.48 85/7440 020 0-18 85/7480 0.75 0.70 
BC337 0.19 BFW10 0.61 85/7408 0-20 0-18 82474414.24 0.75 0-72 9247481 125 1.07 
BC338 0.19 BFW11 0.81 6247405 0-20 0.18 85/7442 0.79 0.68 85/7482 0.87 0.61 
BCY30 0.86 BFW16 0.85 8517410 0-20 0.18 0577443 1.04 0.88 8577483 1.00 0.82 
BCY31 0.40 BFX13 0-23 8177411 022 020 8N7444 1.04 0.88 8517484 0.95 0.85 
BCY32 060 BFX29 025 85/7411 0.42 0.86 0247446 1.85 1.70 8247485 250 2.80 
BCY32 0.75 BFX30 025 0247413 0.80 0-27 8N7440 2.00 1.80 8N7486 0.45 0.40 
BCY33 0.34 BFX37 030 0N7416 0.45 0.40 85/7447 1.30 1-20 8247488 12-40 11-80 
BCY 34 0.85 BFX44 088 6247417 0-45 0.40 0N7448 1.04 0.92 8517489 4-97 4.40 
BCY38 0.40 BFX63 2 48 85/7420 0.20 018 13247449 Price to be 8N7490 0.80 0.75 
BCY39 1.05 BFX68 0-30 8147421 022 0-20 announced shortly 85/7491 1.20 1-06 
BCY40 0.50 BFX84 024 05/7422 0.48 0.92 0N7450 020 0-18 0577492 0-75 0.70 
BCY42 046 1311185 029 85/7423 0.52 0.45 8147451 0-20 0-18 8247493 0.75 0.70 
BCY43 0.15 BFX86 024 8517425 0.48 0.42 8N7452 0-20 0.18 0247494 0.84 0.80 
130158 021 BFX87 025 8N7426 0.32 028 8/97463 020 0-18 85/7496 0-80 0.74 
BCY59 022 BFX88 020 8247417 0.48 042 8N7454 020 0.18 8147496 1.00 0.90 
BCY66 0.66 BFX89 0-45 
BCY67 0.94 BFY10 0-85 
BCY70 BFY11 0-45 SUB -MIN ELECTROLYTIC 
BCY71 BFY17'. 0-90 Axial lead 8p each 
BCY72 BFV18 025 Values: (µF/V); 6-84/64; 1/40; 1-6/25; 2.6/16; 22/63; 4-7/18; 4-7/25; 
BCY87 3.47 BFY19 0-25 64/64; 6-4/25; 10/16; 10/25; 10/64; 125/25; 16/40; 20/16; 20/64; 25/64; 
BCY88 2.40 BFY20 0-60 25/25; 32/10; 32/40; 40/16; 50/6.4; 60/25; 50/40; 64/10; 80/16; 80/25; 
BCY89 0.80 BFY29 0.40 100/6.4; 125/10; 125/16; 200/10. 
BCZ10 0.85 BFY37 020 
BCZ11 0.50 BFY41 048 SILICON RECTIFIERS 
BDI16 0.75 11F143 092 
BD118 0.76 BFY60 
BD121 076 BFY61 
BD123 082 VFY62 
BD124 0.67 BFY63 015 
BD130 0.67 BFY56 034 
BD131 0.40 BFY64 0.41 
BD132 0.50 BFY76 0-40 
BD136 043 BFY 76 022 

PIT 50 100 200 400 600 800 1000 1200 
IA Op 99 10p 11p 12p 169 209 
3A 15p 17p 209 229p 25p 27p 809 859 
6A - - 25p 809 320p 35p l0A 809 859 40p 47p 66p 06p 76p 
15A 86p 45p 489 559 65p 750 87p 
35A 70p 80p 900 4100 61.40 01-70 0875 
1 amp and 3 amp are plastic encapsulation. 

BD130 0.49 BFY77 0-24 
BDI37 0.65 BFY78 0.88 DIODES & RECTIFIERS 
BD138 0.68 BFY90 060 
BDIS9 0-71 BRY39 0.80 IN34A lOp AA119 7p BAX16 1210 FBT3/4 22;p 
BD140 0.83 248X19 0.18 IN914 7yei AÁ129 15p BAY18 174 04.6 17p 
BDY10 1.26 BBX20 014 IN910 6 AAZ13 12p BAY31 7p 0Á10 20p 
BDY11 1.60 BBX21 0-20 

`2 
IN4007 p AAZ16 12p BAY38 25p 04.9 10p 

BDY17 1.60 B8X28 034 I844 7p AAZ17 10p ßY100 109 0Á47 8p 
BDY18 1.75 B9X27 084 I8113 15p h BA100 15p $1103 22p 0470 7p 
BDY 19 1.97 B8X28 025 18120 12p 24A102 25p BY122 4759 04.73 102 
BDY20 0-92 BSX29 0.47 I8121 14p RA110 25p BY124 150 04.79 7p 
BDY38 0.65 B9X50 0.68 I0130 Op BA114 15p BY126 15p OÁ81 Op 
BDY60 0.90 BIM 59 0-78 18131 10p I 244.115 7p 241127 17p 0A81 100 
BDY61 0.85 B8X60 054 19132 12p BA141 179 B1164 57p 04.90 
BDY82 BBX81 0.42 10920 79 ' BA142 17p BYX10 22p 04.91 7p 
BF116 BBX76 046 I8922 Op BA144 129 B17.10 85D 04.96 71V 
BF117 BOX 77 020 18923 120 BA145 17p BYZ11 829 0 A20 7p 
BF119 0.58 A8X78 025 I8940 6p BA 154 12p BYZ12 80p 04.202 10p 
BF121 025 B8W70 028 BAX13 5p BYZ13 25p TIV307 50p 
131,123 0-27 88124 0.20 
BF125 0-25 118125 0.15 
BFI27 027 138126 020 

OPTOELECTRONICS SLIDE POTENTIOMETERS 
MINITRON 3015F 7-8F.GMENT BF192 0-20 B8Y27 0.15 68 mm, TRACK 

BF163 0-29 B8Y28 0.15 INDICATOR (16 PIN DIL) 02.00 SINGLE GANGED. LOG or LIN 
BFI54 0.16 139S 38 015 May be driven by ßN7447 15 to 151. 40p each. 
BF168 0.15 1313139 0.15 TWIN GANGED. LOG or LIN 

TIL 20' LIGHT EMITTING BF169 027 B8Y61 025 lk to 500k 60p each 
BF160 023 B8Y62 025 
BF161 0.85 B8Y53 026 
BF163 020 B8Y54 0.80 

DIOD: e by A8IN9T. 
(Red). , MULLARD C280 M/FOIL 
B9900 PHOTORE0I8TOR 88p BF166 0.85 138156 0.79 CAPACITORS 

BF167 018 BBY66 0.15 0.01, 0-022, 0033, 0047 Bp each 
BF173 0-19 138178 0.40 0068, 0.10 .. .. 4p each 
BF177 026 BeY79 040 VEROBOARD 0.15, 032, 0.33 .. .. 5p each 
BF378 025 BBY790 0.15 0.1 047 .. .. .. 9p 
BF179 030 BBY96A Matrix Matrix 0.68 .. .. .. llp 
APIS() 0.85 BU104 25 x 3110 17p 289 11.sR .. .. 14p 
BF181 0.82 RUI06 225 20 x Sin 259 259 15µF .. .. 215 
BF182 0.80 C111 0-58 31 x 81 in 26p 269 2.2/1F .. . 255 
BF183 0.40 D40N3 0-62 31 x 51n 300 299 
BF184 0-17 GET111 0-45 
BF186 0.17 0ET113 0.20 

6 x 17ín (Plain) 820 - 
Vero Pine (Bag 01 36) 20p WIRE -WOUND RESISTORS 

B1'194 0.14 GET114 020 Vero Cutter 45p 25 watt 1% (up to 270 ohm. 
11F195 0.15 GLT116 0-60 
11F196 0.16 0ET119 0.85 BF197 015 
BF198 GET120 025 

Pin insertion Tools (.1 and 16 
matrix) at 55D. 

only), 7p 
5 watt 5% (up to 8ßk O only), Op 
10 watt 5% (up to 26k O only), 

lop 

"SCORPIO" 
CAP DISCHARGE 

IGNITION 

BF199 GET536 020 
BF200 0E1536 020 
BF224J GET638 020 
BF226J 0.19 GET873 0.12 13F237 0-22 
BF238 0-22 GET880 0-80 

POTENTIOMETERS 
Carbon: 
Log. or Lin., lees switch, 169 
Log. or Lin., with switch, 27p 

BF244 0.19 GET863 0-20 
BF246 089 GET887 0-20 SYSTEM 

Wire -wound Pote (3W), 88p 
Twin Ganged Stereo Pots, Log. 

BF246 048 GET890 0-22 
B1247 0.49 GET896 0-25 (As published in 

or Lin. 48p. 

PRESET CARBON) 
-1 Watt VERTICAL 

BF254 014 
ßF256 ° 15 RETURN P.E. November 
ßF267 0 41 
BF268 046 OF 1971) ß Watt OR 

0.3 Wat HORIZONTAL 
ßF259 

°46 POST BF2@1 028 
BF264 145 SERVICE 
BF270 025 

Complete kit 
f10.00 

SPECIAL OFFER 
TOSHIBA TH9013P 

20 WATT AMP 23.50 
65p (MIN.) Matching charge P. & P. 50p. TH9014P PRE -AMP £1.25 Post & Packing 13p per order. Europe 25p. Commonwealth (Air) (audio transistors only) 15p. extra per Prices subject to stock pair. availability. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

CALLERS WELCOME 
HRS. 9-5.80 MON.-FRI. 

9-5.0 SAT. 
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BACK in 1948 Bell Telephone 
Laboratories announced the 
"Transistor". They described it 

as a small germanium crystal unit 
that could amplify signals and so be 
made to oscillate. 

Before the birth of the transistor, 
the technology of electronics was 
based on the valve, which had, in 

effect made modern communications 
possible. The valve was, however, 
chemically and mechanically fragile, 
used large amounts of power and 
developed a great deal of heat thus 
making the cost of operating and 
maintaining electronic systems high. 
Indeed, the research and develop- 
ment effort that led to the transistor 
was set in motion because people in 

the Bell Company were aware that the 
valve would not be reliable or econ- 
omical enough to provide the high 
quality of telephone service that 
would soon be required. 

John Bardeen and Walter Brattain 
were instrumental in the development 
of the transistor which gained its 
name from TRANSfer resiSTOR. 
Together with Dr. William Shockley 
they shared the 1956 Nobel prize for 
Physics as a result of their discovery. 

Dr. Shockley was one of the first 
people to realise the significance of 
the discovery. He also realised the 
limitations of the device-high noise 
factor, relatively high cost of pro- 
duction and difficulty of manufacture 
together with lack of durability. 
Shockley did much more research 
on the junction device and finally 
came up with a "junction transistor" 
this being the basis of most semi- 
conductor devices available today. 
He was also the only man at the time 
who attempted to exploit the tran- 
sistor commercially. 

The original commercial device 
was housed in a little metal tube 
less than an inch in «length. When 
connected as an amplifier with a 
positive bias of less than 1V on the 
emitter and the output circuit con- 
sisting of a negative bias of 20V to 
30V ale a suitable load, the imput 
impedance was only about 10052 

while the output impedance ran at 
about 10k52. 

Bell Telephone Laboratories 
demonstrated complete broadcast 
band superhet receivers using only 
transistors in the oscillator and 
amplifier sections. An audio output 
of 25mW could be obtained using 
two transistors in push-pull but in 
1948 it was thought that the only 
use for transistors would be in tele- 
phone amplifiers and possibly large- 
scale computers. 

It was thought at that time that 
much use of transistors could be 

by R. COLLINS 
made by amateurs. The noise figures 
were poor compared with those 
obtained from valves and it was 
thought that this would be a major 
limiting factor in whatever applica- 
tion the device was used. 

In 1955 Shockley left Bell so that 
he could start up a semiconductor 
laboratory at Beckman Instruments. 
His company, in 1958, became known 
as the Shockley Transistor Corpora- 
tion. This company never succeeded 
in making a success even though 
Shockley had brilliant men like 
Gordon Moore and Robert Noyce 
working with him. 

Dr William Shockley, Ponlatoff Professor of 
Engineering Science and Executive Con- 
sultant Bell Telephone Laboratories, Murray 
Hill, the inventor of the junction transistor 
and a winner of the Nobel Prize in Physics 
in 1956 is to lecture at the Institution of 
Electrical Engineers on 14th February 1973. 

Noyce, together with a team of 
scientists broke away from the 
Shockley Transistor Corporation to 
form Fairchild Semiconductors, 
which since that time has made 
great strides in transistor develop- 
ment. 

Beckman Instruments sold Shock- 
ley to Clevite in 1960 who in turn sold 
out to ITT in 1965. Also in 1965, 
Shockley went back to Bell, becoming 
an executive consultant-a post he 
still holds. 

Walter Brattain retired from Bell 
in 1967 after being a research 
physicist there for 38 years. John 
Bardeen is professor of physics and 
electrical engineering at Illinois 
University-a post he has held since 
1951. 

When one thinks of the fantastic 
developments that have taken place 
since 1948, one cannot begin to guess 
what the next 25 years hold. As the 
IEE states "Today's fantasy is 
tomorrow's reality!" 

Events 
To mark the 25th anniversary of 

the birth of the transistor, the Insti- 
tution of Electrical Engineers, is 
holding the following events. 

Full details are available from The 
Secretary, I.E.E., Savoy Place, Lon- 
don WC2R OBL. 
12th -16th February 1973 

An exhibition at the Institution of 
Electrical Engineers demonstrating 
the evolution from the point - 
contract transistor to complex 
integrated circuits. 

13th February 1973 10.00 a.m 
A colloquium "The 25th anniver- 
sary of the Transistor" at the 
Royal Society. 

14th February 1973 5.30 p.m. 
A lecture by Dr. William Shockley 
"The invention of the transistor: 
an example of creative -failure 
methodology" at the IEE. 

15th February 1973 10.30 a.m. 
A half -day discussion meeting 
"What next in semiconductors?" 
at the IEE. 

Date to be announced 3.00 p.m. 
A lecture by Dr. W. E. J. Farvis 
"The influence of the transistor in 
our society and economy" at the 
IEE. 
The Institution of Electronic and 

Radio Engineers, is marking the 
anniversary by devoting an enlarged 
issue of its journal, "The Radio and 
Electronic Engineer" to a collection 
of 20 pages on semiconductor sub- 
jects. Copies of this can be obtained 
for £2 each post free from the 
Publications Sales Department, IERE, 
9 Bedford Square, WC1B 3RG. 
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LE T T E R S . The Editor does not necessarily endorse the views expressed by correspondents 

"BEEB" replies 
If Mr. Miller's advice to his cus- 

tomers in Uttoxeter is as muddled 
as his views expressed in your 
correspondence column (Novem- 
ber 72), no wonder his sales are 
so low. In view of the serious 
overcrowding on Medium Wave 
that already existed by the mid - 
1950s, no-one who wanted quality 
listening could have quarrelled 
with the BBC's decision that 
making network services available 
on v.h.f. should be the first call 
on the Corporation's limited re- 
sources. However, our first appli- 
cation to utilise v.h.f. local radio 
was made as early as 1960: it took 
six years to obtain Government 
permission. It was the commercial 
broadcasters who lacked faith in 
v.h.f. and who insisted on Medium 
Wave for their transmissions. It 
was the BBC which, far from frus- 
trating them, demolished their 
regional structure to make 
Medium frequencies available. 
The `Pirates' were pirates of 
course, because the programmes 
they offered could not have been 
broadcast by the BBC, or a legiti- 
mate commercial station in 
Britain within the legal restric- 
tions of the day. 

After two years on the air, it is 
disheartening to learn that Mr. 
Manners thinks we only relay 
Radios 1 and 2 at night. We 
originate our own programmes 
until 10 o'clock in the evening and 
on Friday nights until much later. 
If either of your correspondents 
thinks that local radio output is 
simply a carbon copy of existing 
programmes, they can simply not 
have bothered to listen.-Peter 
Redbouse (Manager), Radio Lon- 
don. 

DX reception 
I need help. I intend to set up a 

receiving station for DX reception. 
I would like to build my own 
receiver and I would be glad to 
answer any correspondence and 
delighted to refund postage to any 
reader who could give me advice 
and a suitable circuit for a re- 
ceiver and aerial details etc.- 
Paul Castle (324 Pietermaritz St., 
Pietermaritzburg Natal, South 
Africa) . 

Treasure traced 
My son found a rare coin with 

the aid of the P.W. Treasure 
Tracer. Since then I have built the 
newer version published in your 
journal and this seems to be an 
even better instrument. 

An item published in the 
Leicester Mercury describes my 
son's find and reads: "A rare 
American dime possibly worth 
£90, is the latest discovery of coin 
collector Ken McMillan (19) of 
26 Tuckett Road, Woodhouse 
Eaves. 

Ken refuses to say where he 
found the coin, but has staked a 
claim in case others are found. 
The dime is one of a compara- 
tively small number minted in 
Denver, Colorado. 

Ken, a coin collector since he 
was eight, uses a metal detector 
fitted with a radio transmitter to 
search for coins."-H. McMillan 
(Loughborough, Leicestershire). 

Hyreg modules 
Referring to the "IC of the 

Month" number 34 (December 
1972 issue) I would like to com- 
ment on the statement made by 
Mr. Ireland in the last paragraph 
of his article. 

Whilst, as Mr. Ireland states, 
the Westinghouse Hyreg ARl 
power regulator is not generally 
suitable for induction and squirrel 
cage motor control (since this re- 
quires variable frequency as well 
as variable voltage), it is ideally 
suitable for a.c. synchronous fan 
applications. Here, because of the 
constant load factor and inertia 
provided by the fan blades, they 
work very well. For example with 
Expelair and Vent-Axia domestic 
fans-A. M. Smith Sales Manager 
(Best Electronics). 

Calibrator wanted 
I was moved to write this letter 

after my discovery of a rather 
ludicrous situation. Namely that, 
up to the time of writing, I have 
been unable to find any firm that 
will undertake the calibration of 
audio signal generators. 

Surely someone must have 
realised that, to calibrate a home - 
built generator to an accuracy 
of ±5%, one must be in pos- 
session of a generator of similar 
performance. Goodness knows 
what one would do if the accuracy 
required is in the order of +1%. 

This is a problem which I feel 
should have been solved long ago. 
Somewhere there must be an 
enterprising firm who could offer 
a calibration service to the home 
constructor. I only hope that they 
make their voice heard. - G. 
Clarke (Sunderland, Co. Durham). 

Heard this one? 
I recently had a "turn -out" of 

my shack the other week and 
came across the following which 
I thought may amuse your 
readers: 

lµFd Reward 
for 

Hoppalong Capacity 
of 

The Delta Star Network- 
who escaped from a primary cell 
armed with a carbon rod and 
sal ammoniac. 
Characteristics-Tall, long phase, 
with Leydon jar complexion, cats 
whiskers moustache, crystal blue 
eyes, and an air gap between his 
teeth. 
Wanted for-The induction of an 
18 -year -old coil and stealing of her 
joules. He will be charged with a 
salt and battery. He was last seen 
riding over Wheatstone's Bridge 
on a megacycle, heading for his 
ohm town. EMF's in search coils 
have been ferrite-ing for him in 
neighbouring magnetic fields. 
Capacity is dangerous and will 
offer a high resistance to arrest. 

Signed-Die Electric (Sheriff) 
Eddy Current (Chief Copper Loss) 
-R. T. Standing (Weybridge, 
Surrey). 

DID YOU KNOW... 
. a subscription to P.W. for 

one year costs £2.65 to any 
part of the world .. . 
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BI-PRE-PAK 
COMPLETE TELEPHONES 

-- EX. G.P.O. NORMAL 
y0 HOUSEHOLD TYPE 

ONLY 95p 
POST & PACKING 35p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 25p 
POST & PACKING 15p 

TESTED AND GUARANTEED PAKS 

52 - 4 Photo Cens, Sun Batteries. 50 0.3 co 0.5 tc Z,nA. P 
B 79- 4.1N4007 sil. Rec.diades. 50p 1,000 PIV lame plastic 
581 I O Reed swies, mixed types SOp large and 

tch 
small 

899 200 ixed Capacitors. Apprax. 50p 
quantity, counted by wei{ht 

H4 250 Mixed Resistors. Approx. 50p 
q uanu[y counted by wei{ht 

H 7 40 Wirewound Resistors. Mixed 50p types and values. 

H9 2 OCP71 Light Sensitive 50p Photo Transistor 
Hits 20 

uOnC20df 
/OP Ncan Silicon 50p 

H 30 20 I 

ixed 
WatsV Zolenetagres Dio 

6.8de 43v. 50p M - 
H35 100 Mixed Diodes, Germ. Gold 50p bnded, t . Marked and 

U nmarked.c 
H38 30 Short lead Transistors, NPN 50p Silicon Planar types. 
H39 10-1.12 rated Circuits. 6 Gates 

50P 962, 4 Flip Flops BMC 945 
H 40 20 BFY50'2, 2N696, 2N1613 50 

NPN Silicon uncoded TO -5 P 

UNMARKED UNTESTED PACKS 

1366 150 Gern. 
{lamanss tismype 

Diodes 50p Mi 

B 83 200 Trans. m tactu«PNPs release 
. 50p 

Germ 
es NPN, , Sil. end 

084 100 Silicon Diodes DO -7 glass 50p equiv. to OA200, OA202 
B86 100 Sil. Diodes sub, min. 

IN914 and IN916 types 50p 
B OO 50 Sil. Trans. NPN, PNP 50 equiv. to OC20AI P 

2N706Á, BSY95A, etc. 
BI 50 GerP,maAFnivanm 

d 
TRFransistors 50p PN 

H6 40 25omW. Zener Diodes 50 DO -7 Min. Glass Type P 
H17 20 3 amp. Silicon Stud Rectifiers. 50p xee volts 
HIS 30 T5oDm HAa.Mixd nvR ifiers, 50p 

H16 15 f«é<<çé cr:;sP2. ó tl 50p . 

supplied 
H2O 20 

IB 

Yam12p6 [7pTyc Mxodd Rvoetsifers 50p 

H 34 I5PowerTransistors. PNP,Germ. 50 
NPN Silicon TO -3 Can. P 

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

£1 each 

OVER TRA1,0005000 N 
IN STOCKSISTORS 

We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

600 000 
Silictors.on plan plastic transi 

untested,s- Un arked, 
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 
BCI07/8/9, BCI68/9 etc. 
R.F. NPN and switching NPN Types also. 
Please state type of transistor required when 
ordering. 
ALL AT 500 for E3, 1,000 for ES, 10,000 for E40 

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 TRANSISTOR 
PRICE BREAKTHROUGH! 
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 I1-15 16-50 
40W NPN 20p I8p 16p 
40W PNP 21p 19p 17p 
90W NPN 24p 22p 20p 
90W PNP 25P 23p 2Ip 
PAK PARS of Complementary pairs 
M P40 
40W f 40W SOp 48p 46o 
M P90 
90W -1 90W 60p 58p 56p 

A CROSS HATCH GENERATOR 
FOR £3.50!!! 

YES, a complete kit of pares 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 the September edition of Practical 
Television. 
This complete kit of parts costs £3.50, 
post paid. 

A a e Colour T.V. Alignment. 

Our famous PI 
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 Char 
supplied to give some information on th 
Transistors. 

Please ask for Pak P.I. Only SOp. 
10p P & Pon this Pak. 

1 
1 

FREE CATALOGUE 
FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE-PAK 
LISTS 

RELAYS 

8 VARIOUS 
UP SÓ PES 

P & 

INTEGRATED CIRCUITS 
1-12 13-25 26-50 

Clocked Flip Flop BMC931 20p 18p 16p 
Ex. 24 -input Buffer BMC932 lip IIp lop 
2H -input Expander BMC933 12p I 1p 1Op 
Hex. Inverter BMC934 12p lip 1Op 
Hex. Inverter BMC935 12p lip IOp 
Hex. Inverter BMC936 12p lip IOp 
Hex. Inverter BMC937 12p lip 10p 
Decade Counter 'BMC938 25p 23p 2Ip 
Div. by 16 Counter BMC939 25p 23p 2Ip 
Hex. Inverter BMC940 12p Ip 10p 
Hex. Inverter BMC941 12p Ip IOp 
Type D Flip Plop BMC942 20p Op 16p 
Ex. V4 -input Power BMC944 12p ip IOp 
Clocked Flip Flop BMC945 20p Op 16p 
412 Input NAND Gate BMC946 lip Op 9p 
Clocked Flip Flop BMC948 20p 8p 16p 
4/2 Input NAND Gate BMC949 12p Ip IOp 
Pulsed Trig. Binary BMC950 20p 8p 16p 
Monostahle Multivib. BMC9S1 25p 23p 2Ip 
Dual 1,'K Flip Flop BMC953 20p I8p 16p 
Dual J K Flip Flop BMC955 20p 18p 16p 
Dual J1K Flip Flop BMC956 20p 18p I6p 
Quad. 2 -input Power BMC958 12p IIP 10p 
2:4 -input Gate BMC96I 12p lip 10p 
3 3 -input NAND Gate BMC962 I 1p 10p 9p 
3 3 -input NAND Gate BMC963 12p lip 1Op 
Audio Amp. 3w. SL403D Ei SO £1 40 L1.36 
Linear Op. Amp 709C 25p lop 15p 
Decade Counter 5N7490 6Sp 60p S5p 

LOW COST DUAL IN LINE I.C. 
SOCKETS 
14 pin type at ISp each Now new low profile 
16 pin type at I6p 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 
Characteristic of 3,000 valves and tubes, 
4.500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 

Postage and Packing 2Ip. 
Send for lists of these English publications 

Piense send me the FREE Bi -Pre -Pak Catalogue. 

NAME 

ADDRESS 

MINIMUM ORDER 50p. CASH WITH ORDER, 
PLEASE. Add 10p post and packing per order. 
OVERSEAS ADD EXTRA FOR POSTAGE 

1.1111.1.11 
DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. SSO 9DF 
TELEPHONE: SOUTHEND (07021 46344 
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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 compléte list 

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

GUNTON ELECTRONIC £7.95 IGNITION KIT 
+ 35p 

P. & P. 

READY BUILT UNIT p 
GUARANTEED 5 YEARS tE79S 

+P Á5P 
()Patents pending. 12 volt only-state pos. or neg. earth 
Capacitive discharge ignition Is recognised as being the most efficient 
System and will give you: * Continual Peak -Tuned Performance * Up to 20% reduced fuel consumption * Easier All-weather Starting * Increased Acceleration and Top Speed * Longer Spark Plug Life * Increased Battery Life IP * Elimination of Contact Breaker Burn 4 

* Purer Exhaust Gas Emission 
Kit Includes absolutely everything for assembly: Case, Cableº, Coil Con- 
nectors, Silicon Grease, etc. 8 page Illustrated Instructions cover fitting 
of all Types of Tachometers. Call in fore Workshop Demonstration. S.A.E. 
all enquiries please or Phone 33652 (many letters from satisfied customers). 

ALUMINIUM BOXES 
Complete with baseplate and screws 

At direct from manufacturer prices with return of post 
service 

Type No. L W D Price P & P 
7" 51 21 14 25p 15p 
8" 4 4 1# 25p 15p 
9" 4 2} 14 25p 13p 

10" 54 4 1# 29p 18p 
11 4 2# 2 25p 13p 
12 3 2 1 22p 13p 
13 6 4 2 35p 18p 
14 7 5 21 42p 19p 
15 8 6 3 54p 26p 
16 10 7 3 61p 26p 

'THESE SIZES ACCEPT STANDARD VEROBOARD 
RANGE 

DEPT. Pw 3 ELECTRONICS DESIGN ASSOCIATES 
82 BATH STREET, WALSALL WSI 3DE 

FELSTEAD ELECTRONICS (PW 66) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

&election from one List, nest free for stamped addressed envelope. (Free oversee., and 
with all ordern on request). Cash with order only-No C.O.D. or Caller service. Charges 
(Min. Op) in brackets after all items apply to O.B. and Eire only. Regret orders under 25p 
plus charges unacceptable. S.A.E. please for enquicien or cannot be replied to. Overseas 
Orders welcomed. 
RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5' 600ft. 
Sep; 51' 900ft. 50p; 7' 1200G. 56p; LONG PLAY 5. 900ft. 50p; 51' 1200ft. ó6p: 7' 1800ft. 
90p. (Charges for 5' and 5f', singles 8p, two to four 7p each; five and over 30p the lot. 
For r. one or two 10p each reel, 3, 4 and 6 reels 30p the lot. 6 reels and over 35p the lot.) 
Other sizes and accessorise in list. CASSETTES in lib came new type highly improved 
quality C60 50p, C90 85p, C)20 90p (under 5, 8p each; 6 for 15p the lot; any quantity over 
6, 25p the lot). 
CARTRIDGES all with standard fittings and styli. Stereo -compatible Mono GP91/SC 
61.15; STEREO GP93 1150; Stereo Ceramic 0P94 11.95. (All at Op each.) Comparative. 
shown in Lint, with more type. Inc. Soaotone 9TAHC, Stereo Ceramic Diamond 11974 
(6p). DIAMOND STYLH: single tip types: Acoe OP37. OP59, GP65/67, GP71, ESE 
TC8/LP/ST: COLLABO O.P. and DC284, GARRARD GC2, GCB, GC810. GOB12. 
RONETTE BF40. O.P. and T. PHILIPS 3301 (3060, 3066, 3302. 3304), 3010/12/13/16 
SONOTONE 19T/20T ALL AT 40p each (6p). SAPPHIRE 17511 (6p) DIAMOND DOUBLE 
TIP TURNOVER TYPES (78 sap. on other side). For ACOS GP73, GP91 (for cartridges 
OP93, GP94 etc.) GP918C (for stereo compat. types) GP104 BSA 8T4 (ST3, ST5), ST9 
(ST8). ST12/14/10. SONOTONE STA. 9TA, 9TAHC. PHILIPS 3306 3310, 3224, 3228/22 
GP280. GARRARD GCM21, and 22. 00823, GKS25 and 26, GCI421T and 22T, GCM24T 
Gí:823. GK826T and 26T. GCM31, OC836, GC836, GC838 K840A, 1841B ETC. ALL 
AT 76p (6p). SAPPHIRE 85p (Op). DOUBLE DIAMOND STYLD: same dia 8T/LP tip each 
side: no 78) AB types 1150 (8p). SAPPHIRE DOUBLE ST/LP, TIPPED 85p (6p). 
PICH-UP WIRE: super thin twin flex screened, sheathed, Sp per yard (up to 6 yds., Op. 
Over charges paid. MICROPROREB: CRYSTAL: LAPEL 14'. clip/hand, lead 3-Omm 
jack plug 85p (8p). CM20 Cream Plastic hand 524p (8p); CM70 "PLANET' Metal, tapered 
with neck cord, adaptor for stand 1160 (10p); "MIC 81" hand/desk 81p (Sp); "RIC 45" 
Curved metal hand grip 1100 (10p) ALL with leads. DYNAMIC: 209 Cardioid Ball. 
50K/600 13 built In volume control, on/off switch, special 20ft lead, the beet value any- 
where at 18.00 (30p); UD130, uni -dir mesh ball 00K/600 11 Jack plug, cable, adaptor, 
1480 (20p); DM100, amnidir, Ball mesh, 50K, cable adaptor, jack plug, 2890 (30p each). 
SPEAEERS: Very popular 12" ROUND, fitted tweeter. 3, 8 or 16 ohm. (state which) 
21.871 (30p) or pair for etereo 24-25, charges paid. SMALL 25', 3 CI, 811 or 64 fl (state 
which) 40p (8p). More speakers In List. HEADPHONES: High resistance 200011 adjust- 
able 1100 (10p). EARPIECES: with lead and min. 2.5mm or 3.5mm (state which) Jack 
plug. MAGNETIC 10p. CRYSTAL (3.5mm plug only) 25p (up to 6 for Sp any she). 
SOLDERING IRON: Slim, modern, British high speed, 84", all parta replaceable, highest 
quality, fully guaranteed 21175 (lop) TRANSFORMERS Sub -min 11 x 11 x 12mm. 
OUTPUT (30 for 0072, etc.) 14p or DRIVER 15p (Up to 12 for 6p). CONNECTING WIRE: 
Pack. of 5 coils, each coil 5yde. Asstd. cols. SOLID CORE 149 (69.) FLEXIBLE CORE 
lop (8p). SUPER THIN flexible for transistor wiring, etc. lop (6p) RETRACTABLE 
FLEXIBLE LEADS (CURLIES): With phono plug, each end, Eft 24p, 12ft 40p. With 
phono plug/phono socket other end Oft. 24D, 12ft 45p (6p lead any type). VIBRATORS: 
12v/4 pin non -synch 12111D4, 21" ex. pine, 80p. SAME but 35" ex. pine, USA 15p. I2v/7 
pin synch. (12SR7) 21" ex. pine, 669 l8P any type). MAINS NEONS, fly leads 10p. NEON 
SCREWDRIVER (pocket teeter) 174p (Op either). MAINS BATTERY ELIMINATOR. 
Input 240v -AC. Output 8, 45, 6, 71, 9 and 12 volt D.C. by switch selector. On/of switch, 
pilot lamp, leads, plug to suit moat cassette recorders, £B75 (25p). Highly imitable for ali 
trannistorreceivero. 
SPECIAL NOTICE-BETWEEN FEB. 22nd AND MARCH 14th SOME DELAY IN 
DESPATCH OR ORDERS AND REPLIES TO CORRESPONDENCE MAY OCCUR 
DUE TO RECONSTRUCTION. 
Our LIST (see heading) with Cartridge and Styli equivalents etc., contain» detail» of 
very many more Components, Accessories and Units at moat reasonable prices of great 
interest to the constructor and amateur. 

996 

www.americanradiohistory.com

www.americanradiohistory.com


o) 

foThl 0\1 

AUDIO - 
CENTRE 
G.A.J. FOORT 

Foa the more serious audiophiles occupied with 
sound recording for slide or cine projection and 
even the listener who occasionally feels the 

need for tape recording, the Audio -Centre described 
here will prove to be a boon. It has always been a tire- 
some business to connect equipment together and then 
afterwards find it necessary to exchange cables for 
another set-up. This Audio -Centre is an exchange for 
temporary but fixed line connections with a mixing - 
unit providing for the fading in or out of sound 
effects. 

Most hi-fi amplifiers these days have a choice of 
input channels but it is important to note that the 
choice is fixed in either one or another channel. With 
the Audio -Centre there is more freedom to make 
other arrangements or to play from more than one 
channel. 

APPLICATIONS 
Combinations in the use of equipment are numer- 

ous and a choice has to be made from the start. 
Assume the equipment to comprise: hi-fi amplifier, 
pickup, tuner (radio receiver) and tapedeck with a 
cassette recorder being used for dubbing tape. 

The Audio -Centre described here then has the 
following possibilities:- 

Pickup to Amplifier. 
Pickup to Tapedeck, 'monitored over amplifier. 
Pickup to Cassette recorder, monitored over 

amplifier. 
Tuner to Amplifier. 
Tuner to Tapedeck, monitored over ampli- 

fier. 
Tuner to Cassette recorder, monitored over 

amplifier. 
Tapedeck to Amplifier. 
Recorder to Amplifier. 
Tapedeck to Cassette recorder, monitored over 

amplifier. 
Recorder to Tapedeck, monitored over amplifier. 
Mixing microphone output with music from pick- 
up or tape. 
Possibility to play or record mono or stereo 
systems. 

The simplest application is playback from any 
source, tape, radio or pickup through the amplifier. 
In Fig. 1 the No. I Line Out, is the tapedeck unit. It 
is possible to play from track 1-4 or 2-3 in the case of 
a mono (single) track recording depending on how 
the track switch is placed. For stereo recording place 
track switch in position 1-4 and the stereo -mono 
switch in the stereo position. The tape -play switch 
should be in position I. To add commentary, music or 
sound effects to a slide or cine projection the tape - 
deck is used. The pickup -record switch should be in 
position I and the mono -stereo switch on mono. The 
mixer control knob is turned to pu. and a microphone 
plugged into the front panel jack. 

Track Tape 
1-4 record 

Amplifier 
PU input 

Use screened cable 
for all wiring 

DIN pin 
connections 

22k 

Amplifier 
tape 
input 

n n 
Line in 

U QD 
Mic input 
II 

Tape 

3 
Mic input 

Microphone 

Fig. 1: Circuit of the author's prototype Audio -Centre. 
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TAPE PLAY 

t) 

MO 

11 

<b. 

t 

TAPE -EEC 

4) t) 

TAPEII 

4) 

TAPE AUX PU 

PU - RECORD 

PU MtC 

MIXER 

RA;',it ... 

H 
1 

TAPE W 
n 

4. 

Rear apron of the cabinet 
carrying eleven DIN .sockets. 

Start the programme music while watching a pro- 
jection of the film or slides, begin the commentary 
and turn the mixer towards mic. Music may remain 
in the background at a very low level if the knob is 
not turned fully towards mic. Because it is a mono - 
recording one channel (pin 5) is free on the mic. 
inputs of the tapedeck unit. This could be used for 
the recording of the pulse from an automatic slide 
projector to advance the slide. Remember that re- 
cording levels should be set in advance so that they 

Front panel layout. The heading 
photograph shows the finished 
unit in a practical set-up. 

Interior view of the Audio - 
Centre which may be compared 
with the wiring diagram ofFig. 4. 

do not overload the tape recorder pre -amplifiers. 
This is done with the recording controls on the tape 
deck itself. 

It may be that sound effects or commentary have 
been recorded previously on the cassette recorder, 
No. II in Fig. 1. These can be copied or dubbed onthe 
tapedeck unit. Place tape record switch in position 
II and tape play switch in position II. Monitor the 
output via the amplifier. The recording from the 
cassette recorder is now transferred to Line Input of 
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D SOUND St LIGHTING 
jtSCG EQUIPMENT 

from 4 SPECIALISED DISCO STUDIOS 
HIGH POWER 
SPEAKER 
SYSTEMS 

Strong leather cloth 
finish r board, fully 
lagged. Fitted high 
efficiency 8 or 16 ohm 
speakers. 

PRINCE. 50 watt rms. 12'. Size 24' x 16' x 
12'. 
CONSORT. 100 watt rms. 2-12' speakers. 
Size 36' x 18' x 12'. 
MAJESTIC. 100 watt rms. 15' Crescendo. 
Size 38 x 24' x 15'. 
SOVEREIGN. 100 watt rms. 18' Bass, 12' Fu II 
range. Size 50' x 28' x 14'. 

FULL RANGE OF MICROPHONES, 
STANDS, ETC. ALWAYS IN STOCK 

9":i"Ï? *'1$ 
M.o7',eiï we 

SOUND CONTROLLED AND 
SOUND TO LIGHT UNITS 
Mid, Treble and Bass Channels. up to 1kw of 
lamps per channel plus override switching. 

DJ80L. Sound to light. Takes output from 
most amplifiers. Adjustable levels. 

DJ4OL. Sound controlled version. Built in 
microphone, no connections required. 

I avrJaa 
w 

DISCO -AMP. 100 watt 
rms. output for 8-16 
ohms, 4 channel inputs, 
2-mic, 2 decks. Separate 
volume control plus 
masters. Response 30Hz 
-30KHz, distortion less 
than 1 %. Treble/Bass/ 
PFL/Mic over -ride etc. 
Panel size 16f" x 7". 

DJ.70S MIXER/AMPLIFIER. 70 watt rms. output for 
8-16 ohms. 2-mic, 2-aux/decks. Master volume/Bass/ 
Treble. Size 15}" x 5" x 6". 

DJ.105S. 30 watt rms. version. Size 11}" x 5" x 6". 
DISCMASTER SLAVE AMPLIFIER. 100 watt rms. 
for 8-16 ohms. 

ASSEMBLED DISCOTHEQUES 
DISCO -PLINTH. Consists of 2 turntables 
fitted with high quality ceramic cartridges. 
The unit has a built in cross -fade rotary 
control for transferring the sound from left to 
right decks. The unit has no amplification 
built in and must be used with amplifiers such 
as the D.J. 1058 or D.J. 708. Size 32' x 
14} x 7' (incl. lid). 
DISCO -IMP. The latest addition to the Disco- 
sound Range of discotheques. Even smaller 
and more compact than the Disco -Mini, it 
contains all the necessary features for the 
smooth running of a mobile unit. Size 29' x 
185' x 7'. 
DISCO -MINI. Complete portable Disco with 
built -In full function preamplifier/mixer. For 
use with any power amplifier such as "Disc - 
master". Size 30' x 20' x 8'. 
DISCO -STANDARD. Has all the facilities of 
the Disco -Mini with the addition of a built-in 
100 watt power amplifier making it a com- 
pletely self contained disco unit. A V.U. meter 
gives visual indication of output levels. Size 
32' x 27' x 74'. 
DISCO -SUPER. A slightly larger version of the 
Disco -Standard. Fitted individual controls for 
both mic. and deck inputs plus a cross -fade 
for deck to deck transfer. A built In P.F.L. 
cueing system, mic. over -ride, also a V.U. 
meter gives visual indication of output levels. 
DJ. 3OL (3000w) 3 -channel psychedelic light 
unit lea standard fitting. Deck cut out switches 
are also featured for ease of cueing. Size 
38' x 27' x 10'. 
DISCO -SUPREME. All facilities of the Disco - 
Super plus a third turntable which can be 
used for Jingles or other effects without using 
the main deck system. Merl lights are also 
fitted. Size 50' x 27' x 10'. - 
Di$co$cene 

PA-DISCO AMPLIFIERS 

0 O 0 0 

NEW D.J. 500 SERIES P.A. AMPLIFIERS 
50 WATT, 70 WATT & 100 WATT MODELS 
This new range incorporates many features that make them ideal for 
the professional user, clubs, discotheques, factories etc. Fibre glass 
P.C. Boards are used throughout with low noise silicon transistors, 
high stability resistors, generously rated components and hand wired 
assembly to ensure 
reliability and quality. 
* Exclusive "Fail 

Safe" Electronic 
Protection circuit. * Fault Condition 
warning lamp. * Built In base boost 

below 30 Hz. * 4 channel mixer with slider controls. 
All three amplifiers have a built in emitter follower output socket for 
connecting a slave amplifier to enable the power output to be increased 
up to 1000 watts or more if required. A matching range of slave power 
amplifiers and a separate matching 100v line transformer is available 

SPECIFICATION 
Frequency Response 50-20,000 Hz ± 3db (10dB Base Boost at 

10 Hz) 
Signal/Noise Ratio better than = 50db. 
Harmonic Distortion less than 1% 
Speaker Impedance 8-18 ohms. 
Inputs: Mc 1 & 2 5mV at 50K ohms (50 or 600 ohm to order) 

Aux 3 & 4 100mV at 1 meg ohm. 
Size (all models) 15}' x 5' x C. 
Power Output: Model D.J.500 - 

(at 8 ohms) Model D.J.700 - 
Model D.J.1000 - 

50 watts R.M.B. 
70 watts R.M.S. 

100 watts R.M.S. 

DISCO MINI 
Hardly larger than a 
suitcase yet contains 
all the necessary features 
for a high quality mo- 
bile unit. The pre -amp 
bail separate tone con- 
trols for both mic. and decks, 
and each input has Its own indi- 
vidual volume controls and inputs, 
plus the addition of a cross fade for deck to deck sound transfer. A 
built in P.F.L. system for cueing, together with mic-over-ride facility 
are standard on all units. Response 20.20,000 Hz. Mk. input SmV, 
50K. Output 1 volt. 
McDonald M.P.80 Turntables are used with high quality ceramic 
cartridge., and each deck has its own individual cut out switch fitted. 
This unit is suitable for Discos or Clubs having a power amplifier, or 
for use with the -Diecmaeter' 100 watt power amplifier as above. 
Size 32 x 20' x A'. 

Zisccsound 

EFFECTS 

Nr_ ow 
A small selection from our vast stock. 

PROJECTORS 

DISCO COLT. 150 watt. 
LIQUIMATIC MINI, 50 watt Ql with 6' wheel. 
DISCOWHEEL, 50 watt Ql with quick change 
Cassette. 
GNOME 150, 150 watt Q1 with Cassette. 
LIQUIMATIC, 150 watt Ql with 8' wheel. 
PLUTO TUTOR -2, 250 watt QI with Cassette 
and 8' wheel. 
TUTOR -8. with Liquieplode Tank. 
KALEIDOSCOPE LENS (for Tutor -2) 6' 
Liquid Wheel and Crystal Wheel Liquid 
Cassette and Moire (24 different types to 
choose from). Portable HI-Power Strobes. 

YOU WILL BE SURPRISED BY THE 
LOW PRICES & PERFORMANCE, 

SDL POWER SPEAKERS 1 
O igh efficiency 1.2' speakers. Ferrite magnet.. 
Heavy duty voice coils and cones for Disco 
and Group use. 
12' 50 watt rms. 8 ohm Full range. 
12' 25 watt rms. 15 ohm Mid -Treble. 
15. 50 watt rms. 15 ohm. Full range. 
15' 100 watt rms. 15 ohm. Baºe. 
10' 100 watt rms. 15 ohm. Bass. 

DISCO SPOT BANK 

Designed to take three E/8 Type spot or 
colour bulbe up to 150 watts each. The unit ie 
of all metal construction and has one 3 -pin 
mains input socket plue one 3 -pin mains 
output socket for connecting more than one 
bank together if required. The unit can be 
left free-standing or wall mounted if seeded. 
Black crackle finish gives the unit a very 
professional appearance. 

Size 18' x 8' x 7' (excluding bulbs) 
Also in stock: Ultra Violet Spot Lambs and 
Fluorescent Lamps, Standard and Colour Spot 
Lamps and Fittings. Rotating Colour Displays. 
F1esi lghts, Fibre Optics, Dimmers, Flashers 
Effects Foils, etc. Toue enquiries invited. 

MIXER UNITS 
D3.101. Battery powered, 6 -channel, variable 
levels, S x 50k mie., 1 x 100mV. aux., 2 x 
100mV p.u. Output 250mV. 

DJ.102. Maine operated, 4 -channel, variable 
levels. 2 x 50k mie., 2 x 100mV p.u. PFL 
control, master volume, mic- over -ride, output 
saciable 0.500mV. 

DISCO 40. Pre amp part of Dime amp (see 
above). All facilities. Output will drive up to 
ten 100 watt amplifiers. 

Discosound 

Ax,ua.W (f;. 

Henry's Disco 
309, Edgware Road, 

London, W.2. 
(01) 723 6963 

CCHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS 

536, Sutton Road, 
Southend, Essex. 

(0702) 611577 

122, Balls Pond Road, 
London, N.1. 
(01) 254 5779 

(Birnlinçhant) Ltd. 
494, Bristol Road, 

Selly Oak, B'ham 29. 
(021) 472 1141 

RA AND RETAIL 
SUPPLIED) 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used in the standard superhet circuit with slight changes in component values. 
Oscillator Coil P50/1AC (For 0C45) P50/1AC (For AF117) 33p 1st I.F. Transformer P50/2CC (For 0C45) P51/1 (For AF117) 36 2nd I.F. Transformer P50/2CC (For 0C45) P51/2 (For AF117) 36pp -° 3rd I.F. Transformer P50/3CC (For 0C45) P50/3V (For AF117) 36e --- 

Rod Aerial RA2W 72p 
Driver Transformer LFDT4/1 58p 
Output Transformer OPTI 58p 
Printed Circuit PCA1 58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman". 

T41/1E 1st I.F. Transformer 39p 
T41/2E 2nd I.F. Transformer 39p 
T41/3T 3rd I.F. Transformer 57p 
T41/3T B.F.O. Coil 57p 

Details of these and our other components are given in an illustrated folder which will be supplied on request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

PRACTICAL PAPERBACKS 
FROM 

FOULSHAM-TAB 
FEBRUARY 

ADVANCED RADIO CONTROL 
Edward L. Safford, Jr. LI 00 

EASY WAY TO SERVICE 
RADIO RECEIVERS 
Leo G. Sands 

104 EASY TRANSISTOR 
PROJECTS YOU CAN BUI 
Robert M. Brown 

SOLID-STATE PROJECTS 
FOR THE EXPERIMENTER 
Wayne Green 

E1-00 

LI 2 

TEN-MINUTE TEST TECHNIQUES 
FOR ELECTRONICS SERVICING 
Elmer Carlson f1.00 

TRANSISTOR CIRCUIT 
GUIDEBOOK 
Byron Wels LI 20 

USING ELECTRONIC TESTERS 
FOR CAR TUNE-UP 
Albert Wanninter 

MARCH 
Et 20 

BEGINNER'S GUIDE TO T.V. REPAIRS 
George Zwick Lt 40 
DIGITAL ELECTRONICS- 
PRINCIPLES S PRACTICE 
Brice Ward £1.40 
ELECTRONIC PUZZLES a 
GAMES 
Matthew Mandl fl 40* 

HOW TO READ ELECTRONIC 
CIRCUIT DIAGRAMS 
Robert M. Brown and Paul Lawrence 

£1.40* 
104 EASY PROJECTS FOR 
THE ELECTRONICS GADGETEER 
Robert M. Brown E1.40 
MODEL RADIO -CONTROL 
Edward L. Safford, Jr. Lt 40 
APRIL 

E1 40 
INSTALLING & SERVICING 
ELECTRONIC PROTECTIVE 
SYSTEMS 
Harvey F. Swearer Lt 40 
PRACTICAL SOLID-STATE 
PRINCIPLES & PROJECTS 
Ken W. Sessions, Jr. E1 40 
RAPID T.V. REPAIR 
G. Warren Heath L1 40 
TEST INSTRUMENTS FOR 
ELECTRONICS 
(Ed. by) Martin Clifford Et J0 
VIDEO TAPE PRODUCTION 
AND COMMUNICATION 
TECHNIQUES 
Joel Lawrence frein Et 40 
HANDBOOK OF SEMI- 
CONDUCTOR CIRCUITS Et40 

Prices subject to revision. 

125 ONE -TRANSISTOR 
PROJECTS 
Rufus P. Turner 

FOULSHAM TAB LTD. 
YEOVIL ROAD. SLOUGH. BUCKS. 

PHOTOELECTRIC KIT 
CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra -Red Photo. transistor, Latching Relay, '2 Transistors, Diode, Resistors, Gain Control, Terminai Block, Elegant Case. Screws, etc. In fact everything you need to build s Steads Light Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can b. modified for modulatedllght operation. 

PHOTOELECTRIC KIT 

f2.60 
Postage .und Pack. I5P ( t;K) 

Commonwealth: 
SURFACE MAIL 25p 

AIR MAIL £1.40 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 

INVISBLE BEAM OPTICAL KIT everything needed (except ply, "0(1) for building: 1 Invisible -Beam Projector and 1 Photocell Receiver (es illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks. infra -red filter, pro jector lamp holder, building plans, etc. Price 41,25 Postage and Pack. IOp (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p. 
LONG RANGE INVISBLE BEAM OPTICAL KIT CONTENTS: As abone. Toi,,. the ranee of standard kit. Larger Lenses, Filter, etc. Price E1.85. Postage and lark 15p (t".K.) Commonwealth: Surface Mail 202, Air Mail £1 15. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Innis, blc-beam, Relay -less, Steady -light Photo -Snitch, Burglar Alarm, Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 2 Translators, Chassis, Plastic Case, Resistors, Screws, etc. Full Size Plane, Instructions, Data Sheet "10 Advanced Photo- electric Designs', 
Price £1.25. Postage and Pack. 10p (U.K.), Commonwealth 20p; Airmail 50p. 
JUNIOR OPTICAL KIT 
CONTE NTS: 2 Lenses, Infrared Filter, Lampholder, Bracket, Plans, etc. Everything (except plywood) to build 1 miniature invisible beam projector and photocell receiver for use with Junior Photoelectric Kit. 
Price lOp. Post. and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p; Air Mail 50p, 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
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the tapedeck. Monitor the recording level not forget- 
ting to turn up the volume of the cassette recorder, 
which very often is forgotten. By connecting Aux. 
Tape socket directly to the mic. jack on the front 
panel, with a separate adaptor cable, it is possible to 
mix in the output of the pu. In that case turn down 
Line Input, Tape II or switch tape record switch to 
position I. 

In the adaptor cable plugs always use pin 2 for 
earth and pin 3 for the signal line. In the circuit 
diagram, Fig. 1, for simplicity, , only single circuit 
lines are drawn, but it should be remembered that 

Amplifier 
PU input 

Record Il PU 
4.7k 

4.7k Stereo 

Mixer 

Track 

22k 

Mic input 
II 

Tape 

Mic input 

)Microphone 

Fig. 2: An amendment to the circuit of Fig. t to improve the method 
of recording from a pickup. 

screened cable is used everywhere and should be as 
short as possible between components. With DIN 
sockets and plugs, the No. 2 pin is earth and the 
screen of the cable should be connected to it. For 
the "left" channel in stereo the No. 3 pin is used and 
the "right" channel is No. 5. Where only one channel 
is in use, as for the radio tuner or cassette recorder, 
use pin 3. 

Magnetic cartridges usually give only a very small 
output voltage, in the range of 3mV into 501d/. So 
for ceramic cartridges giving a higher output voltage 
change the circuit by connecting to Line Inputs of the 

16 swg. aluminium 

Fig. 3. Cabinet details. Dimensions are in no way critical. 

Rear 
panel 

Front 
panel 

Tape 
play 

Tape 
record 

PU Radio 
record record 

Fig. 4: Wiring diagram of the unit. Ali leads must be in screened cable. 

tape recorders but leave the 4.7k!1 resistors in series 
with the pickup leads. 

These resistors are necessary to match the im- 
pedances and also to prevent the monitoring ampli- 
fier from going dead when the microphone is turned 
full on. The 22kf1 resistor in series with the micro- 
phone was inserted to adjust the level of speech to 
that of the pickup output. These values might need 
altering with different equipment and should be tried 
by experiment. 

An improvement in the method of recording from 
a pickup is given in Fig. 2. Changing the circuit in 
this way allows immediate recording on track 1-4 or 
2-3 which is sometimes an advantage. It is then pos- 
sible to mix the microphone into channels 3 and 5 
instead of only channel 3. There is no need to use an 
extra track switch as the open contacts on the 
original d.p.d.t. switch may be used. 

CONSTRUCTION 
A box was constructed as shown in Fig. 3 and seven 

d.p.d.t. switches, toggle or slide type, placed on the 
front panel. The rear panel contains eleven socket 
outlets, preferably DIN type. If the microphone mix- 
ing facility is incorporated, add a twin ganged 
potentiometer of the log-antilog type and a micro- 
phone jack in the front panel. To connect an auxiliary 
tape recorder and pickup, two DIN type sockets are 
placed on the front panel. A guide for wiring is 
given in Fig. 4. 

The front panel, after being drilled and filed out, 
should be sandpapered and then finished with fine 
emery cloth to remove any scratches. A bath in 
caustic soda solution will give a matt silver appear- 
ance to the panel. Wash off with clean water at the 
end of the process. 

Lettering is done with transfers. A thin and even 
layer of transparent varnish from an aerosol spray 
will complete the job. 
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vractically 

commentary by HENRY 
WELL, yes, I wish I could be 

Frank. Not that Henry is 
consumed by envy, or 

other such base emotions. Simply 
that Frank is one of those rare 
birds, the enthusiast able to in- 
dulge his fancies. Unlike Henry 
and other working technicians, he 
can afford to buy and build all the 

i t 

An ungainly -looking parcel arrives. 

enticing designs he sees described. 
Along the way, Frank has learned 
more tricks of the trade than 
Smithy ever imparted to Dick. 

There was a time when Frank 
took notice of the advertised vir- 
tues Of his purchases. He followed, 
meticulously, the recommenda- 
tions of the article writers, buying 
this transformer from that firm, 
these capacitors (sorry, con- 
densers then) from the other. 

Now and again, like all of us, 
Frank burned his fingers. From a 
wealth of constructional detail, 
explaining the hooking and test- 
ing, the principles and production 
of the world-shaking project 
Frank duly enthused, sent off his 
postal order for the bits. 

Old campaigners-i.e., regular 
Henry readers-will by now be au 
fait with the rigmarole. First there 
comes the lip -licking expectancy, 
then the anxious waiting while the 
postal authorities deal in their de- 
vious ways with our order. When 
it arrives, an ungainly parcel, 
looking like a mid -stream junior's 

attempt to wrap Mother Hub - 
bard's boot in brown paper, there 
are more moments of trepidation. 

The inexperienced constructor, 
at this stage, plunges in, solder- 
ing iron at the 'high port' and 
screwdriver, pliers, at the `ready'. 

Frank, and others of us with a 
few barnacles around the belt, 
know better. We count the bits, 
tick them off with the precise 
assiduity of a maiden aunt cata- 
loguing her trusseau, and align 
them ready for construction. 

The secret of good set -building 
lies in the preparation. Let no-one 
kid you, gentle reader, construct- 
ing electronic equipment that 
works first time is an art unto 
itself. 

Like all art, it begins with the 
planning and laying out. If you 
are following a published design, 
you have every right to expect 
this basic chore to have been done 
for you. Take a toddle around 
Frank's den, where the derelicts 
of a couple of generations gather 
dust on his shelves, and he will 
point out 'this one, obviously de- 
signed on the drawing board- 
couldn't ever have worked', or 
that one: `never completed-the 
suppliers ran out of the special 
transformer before the print on 
the drawing was dry.' 

Many constructors apply the 
`three-month errata lag' theory be- 
fore sending off their precious 
lolly for the list of bits. In the 
month after publication, they 
argue, the author will have noted 
the mess made of his circuit by 
subs and printers, and had his 
squeals reproduced in some cor- 
ner of the month -after -next issue. 

Henry goes one better than 
this. He studies the correspond- 
ence columns, remembering the 
famous `scope design from which, 
eventually, a beautiful series of 
television timebase circuits 
evolved; simply because the 
author was challenged on one or 
two points and then-only then- 
gave a column or two of his fun- 
damental reasoning 

No. 97 

Let's 
be Frank 

Frank has a `thing' about this. 
He never builds blindly. He wants 
to know why the author chose 
that particular value of com- 
ponent, and if the unfortunate 
chap hasn't said so, Frank persists 
in asking. So often, unfortunately, 
the only real reason is `because it 
was there'. 

But there is another, more 
sinister trend that Henry has 
noted, and the start of '73 is as 
good a time as any to denounce it. 
This is the practice of using some- 
one else's circuit section with 
neither acknowledgement nor ex- 
planation. How many commercial 
amplifier designs can you think of 
that have chucked in the basic 
Baxandall tone control network 
without adjustment or rejigging 
to allow for mismatching? No 
prize for your answer-nor for the 
guess of the percentage distortion 
(THD and IM) of such amplifiers 
if measurements are made any- 
where away from the straight and 
narrow. 

Frank persists in asking. 

Among my correspondence is 
a chilling number of letters from 
constructors who have failed 
through no fault of their own. We 
can't all be Frank, so how about 
you chaps dropping a line to 
Henry with observations on your 
constructional experiences? A 
guinea (that dates me, doesn't it? 
I mean £1.05, of course) for the 
most horrific letter published. 

As Frank would tell us, if it is 
really outrageous, it is almost 
certainly true. 
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1N4/4 E/25 FREE 

The I.C. Radio in a T016 can. Supplied 
complete with data sheet No. 10 which 
contains specification, circuit and details 
and prices of components such as ferrite 
rode, compression trimmers etc. 

¿C. Sockets 
Duafin-line or ZigZay 10W1). 14 and 16 pin 

Our Pries 1p par pin 

YDR's S Thermiseers 
AI 5B 75p GL23 £1 e0 VA1005 15p 
CZ1 15p R53 £1 32 VA1026 13p 
CZ4 13p R54 £1.46 VA1033 130 
CZ13A 13p VA1040 10p 

Isp 
E298 ZZ/ 
E298 

6258 tep 
VA1053 10p 
VÁ10555 .100 

GL16 Cl VA1034 lop 

Potentiometers 

7O a 7 022µF 
n 

"^V 
5KS1 50K52 500K S1 

10K51 100KS1 IMO 
25K fl 250KS1 2M fl 
log or lin less switch (0. 1 K 0 lin) 12p 
log or lin with switch 240 
duel less switch 40p 
dual with switch 10K. 100K & 1 M 
log only 52p 
10K log 10K antilog less switch 400 

Capacitors 
dise ceramic voltage 
e7µ15 ra 5p 

low 
F Jog Sp 

18Vv Op 0 l.F6v Sp 
047µF 12v Sp O 

220FE 

3v Sp 
ceramic plats 30V 
1000Dí 10p 47oopf 100 . 

2200Dí tOp t0,000µ1 le 

Ceramic - plate 63V (C333) 
1'8µf Bßpf 33pf l20µ1 
2,2µf 1Opf 39µf 150µt 
3.3pí 12µf 47pí l80µ1 
3'9pf 15pf 58µf 220µf 
4.7131 18µf 68pí 270Pí 

6'Bpf 27p p1 1ÓÓpf 
330µf 

all 6p. each 

rnylar film 100V 
1000pf 2p -010F 3p '068µF 4p 
2000µf 2p '02µF 3p '1µF 4p 
5000µf 2p -04pF 3p '2µF 6p 

6µF 3p 

polystyrene 
10µf to 10,0000 in multiples n of 10, 15, 22, 33, 
47 & 68. 2p each 

metallised Polyester 260V (0210) 
-01µF 3p -068pF 3}p -47µF Bp 
'015pF 3p '1 pF 4p -68pF 11 p 
'0220F 3p 150F 4p 10F 13p 
-0330F 3p '229F 5p 1.5pF 20p 
'047pF 3p -33pF 6}p 2ß0F 24p 

metellis4ld polyester 400V ([281) 
01 te 4 .047µF 8p '22 F 10µ }D p 
-0150F 4}p e68pF Bp '33pF 14p 
'0220F 41p 1µF 7p -47µF 150 
'033pF 5}p 150F Bp 

slivered mica 1% (>56p1) 560V 
2.2pf-ó20pf 7p 4.7nF-5600p6 19p 
111F-2ßnf Sp 6800pf-OlcF 21p 
2'7nF-3'6nF 160 
mixed dielectric 600V 
-010F 7p '0470F 7p ß20F 16p 
'022pF 7p '68pF Bp '47pF 24p 
'033µF 7p 1 pF Bp 1 pF 33p 

Slider Pots ' 
Singk Dual log 
10K 10-0 10K or 
25K 2S t 25K lin 
50K 50 E SOK 

100K WO e 100K Knobs 
30p SOp 10p. 

NEW LISTS 
LOUDSPEAKERS No.4 
COILS AND INDUCTORS No. 5 

TRANSFORMERS No. 6 

(Posa,yc Sp) 

Resistors 
' watt 5% Carbon Film - low noise 
Hi -Stabs 
All E24 values 1p each plue p. & p. 7p for up 
to 50 Resistors and a further 2p for each 
additional 50. Deduct 334% for 100 of one 
type or 25% for mixed orders over C1 in value. 

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

10W Wire wound 10p each 
plus p & p. 7p for up to 25 resistors plus 1p 
for each additional 25. 

a 

Eliminators 

a:., 

Diodes & Rectifiers 
AA119 9p BA156 15p 
AÁ120 9p BA243 66p 
ÁA129 9p 0A47 10p 
BA102 26p 0A79 9p 
8A115 17p 0A90 7p 
8A130 10p 0A91 7p 
BÁ145 20p 0A200 lop 
BA148 20p BY113015p 
BA154 13p BY126 15p 
BA155 14p BY72716p 
. zrr rgla x5es w n... 

BY176 £1.50 
BY182 £1'50 
BY250 23p 
94001 6p 
94002 7p 
94003 8p 
N4004 tip 
94005 lop 
94006 12p 
N4007 15p 

9G5 
EA1000 

;- 

fit 
s wort 
Audio 
Amponer 

our Price no. nepabeoa 
2.2411 

4. 
9 volt 20mA (PP3) £1.25 
6 volt , 50m4 £1.50 
9 volt . 50mA £1.50 
6 , 6 volt, 50mA £2.50 
9 9 volt, 50mA £2.50 
71 volt for cassette recorders £2.00 
6, 7} or 9 volt £3.00 
3. 41 6. 71, 9, 12 id 500mA (BIus.l £3.99 
Car Battery Converter fully stabilised to 
provide 6, 7} or 9 volts £4.95 

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

Presets 
Vertical or Horizontal 
01 watt 5p 025 wan 7p 
100 1K S! 10K SI 100K S! 1M il 
250 2.5K S! 25K 11 250K i! 2,55/112 
500 SKI/ 50K S! 500K S1 5M f! 

® 19+ -ase 15% - i 4 

FM TUNER 251 leas 25% / 
eheaala fully 100+aoo all." y - 

'4 ºoit 
aon.e 

S Wm 
Pperannn Audio 
OUR PRICE Amplino, 
usas 

tereo decoder E4 h Our Price 23 88 Metc 
for Ask for model lilt No. 11. Lees 9uen1,N darount 

idI aC electronics 
MAIL ORDERS Where no p a p o MeMe is shown, 

harped at cost is 
e imum pt ]p n x p m n,e 

ADDRESS TO: Component Dept. 
56, Fortis Green Road, London t. 10 3HN 
Telephone 01.883 1705 

e 
PIi 

, 

100 
11119 

SP 

1 

111yyS 

Neat 

ii 

Sinks 
T066 14p 

11.. 

103 l5µ 

Ale, Power 
Tab 130 

tt 

I,> 
' 

Y, . 
`off 

DIPIO/2 

Transistors C 
ACtm BC111 1 tep BF1M 
Actas 11e BC11e 

a 

lep BFIºr 
ÁC12] 1sµ BC1a9 t lep BF272 

AC128 tep BC157 Y 12p 8E950 
1 Ann BCtSe tep Biry 

AC101 p SCI59 12p BIM' 
AC1911( tip sC169 15p es%21 

AC1e6 sp 9[260 Ip BSn95A 

AC19aK Y6µ 80115 flµ BÚ105¡02 

ocnoo 28P B0í31 109 MJE340 

Á13l40 lap BDIm use MPFIp2 

ÁD11º Ilµ BD131¡YM.P. MPF10;1 

ÁD191 l 11Eµ MPF104 

ADlmí'`al Bfle !1p MPFtpS 

ÁF114 '1,p 8E167 sap MPFI06 

Integrated Circa/ 
150 OCB1 tap 291301 sp 2N61n 1sµ 
15e 0[110 2µp YN1711 ae LOOSTI L1 -ea 

Sap OC170 23p 201893 oar sr,» 
° 

0[171 309 252926 lep L03771 Lr51 
H zrxtol 1sµ 253053 9 Mn3oJL ern 

p ZT11100 120 29.1054 S MC1330 lap 
Zap ZT%100 15p 293055 MC1350 asp 

lap Z10300 tip 2N30m Mc1331 Li -a 
Et.n ZT%301 lep 493]09 i MCIJS4 moo 

ZT%309 25p Fd000e 4eµ 

2TXJW 219 2NJ]OS iCImOA W 
210301 25p PNJ705 110 LM390 Et -1! 

Tp ZT%311 tep 203707 15p PÁ251 61.0 /` 
Np ZT%500 150 293]09 1tµ BL1mD E16. 

2T%501 15p 203709 12p TÁ0100 Eule 

mixed dielectric 1000V 
1000pí 6P 6800µf 9p '1µF 12p 
2200Dí Op '01 pF 9P '22µF 22p 
3300pí 8p '022µF 9p '47µF 30p 
4713Oµí 6p '047µF 120 
Ceramic 
12KV.d e. BKV.d.c. HI -K 750V. 
1í)µf 9p 200µí ep 100001 50 
15pí 9p 220µf 9p 1500µt 5p 
22µf Sp 2500f Sp 20000 60 
SSpf 9p 270pf 9p 3000µf 5p 
82pí 9p 300µf 9p 5000µf Sp 
10Dµ1 9p 150V DISC 10,000Pí 5p 
1213µf SP 470µf SP feW- 
140Pf 9p 1000pf hip through 
15opf 913 5000µf 5p 
180pí 9P 10.000µI 6p 10000} 6p 

Ala/lard 

CAP 
x15 

19 Siemens 
èkctro/ytics 

VOLTAGE 
4 lA 10 18 25 40 63 

for SI403D 
ION 50p 15p 

p 
ééé ÁF115 iap 8E173 Zep OC28 Sep 27%502 290 203710 120 

AF116 BFPO 250 0C35 Pp ZT%501 lip 2037 120 

Yeroboard 
Copperclad Plain 

0.15" 0.15" 

25 x 1" 61, e - 

»Alpee alp 
ÁF117 ta BFt: app 0C44 1Sµ ZT%504 600 2 19 350 vÁ790 45P 
ÁF139 2a BF184 Pp 0[15 IS ZT%531 ZSy 743e3 15p eA723C alp 
BC107 10p 8E185 YSp OC71 tp 29691 lap 293901 17p PA741C Pp 
13C109 iap F194 15e OC72 p 2N706 12p 203003 asp AA1eC Op 
BC109 tap F195 lepOC76 15p 25100 1Sp 203906 120 

1 

18 
2.2 
33 
4.7 

1ó 6 
15 

as 

47 

1013 

WO 
330 
470 
0qµ 

1000 
1500 
22013 

5606 
]00 

p 
4p 
00 
6P 
6p 

N 
ev 

W _ 
ep 

6p sP 
p PP 

p p 

E0 

p I4µ 
up 

do 
an e se top r 

40 er º lee 
e - p rp - - 414 - p 10p - Pp 160 cep 

lop - tp lep 21P 
10p - 122 lapp 210 4 60p 

12p tb 210 - - - -tap Pp 4e 4Se 5e E4 
me - 179 - ono no $30(ptc - 

2W" x 3ií" 20p 16p (9) IDµ 
255" 5" 24p 210 (7) 12p 
33í" x 331" 24p 21p (8) - 
331" x 5" 270 270 (10) 170 
IT' x 234" 67p SOp 37p 
IT' x 3N" 90p 70p 520 
17"x5" - - 750 

Spot -face Cutter 36p 
Pinlsaeetion Tool 47p 
Terminal Pine 18p per pack of 36 

THE TAXA 
NEW LISTS 

BO%ES. CHASSIS ,. No ] 
TRANSISTORS I C s ,I, (coon) 

c 

(I l 

' `ao 
r 

VOLTAGE 
is m 

se ioop 
BoxesA/Aluminium 

Including baºeplate and screws 

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

(7) 28" x SV," x le- 350 Bp 

(8) 4" 0 4" x 154" 35p Bp 

(9) 4" x 231" x Ili" 35p 8p 

(10) 4" x SY" x le" 40p Bp 

11 4" x 234" x 2" 35p 8p 
12 3" 0 2" x 1" 32p 9p 

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

14 7" x 5" o 210" 58p 12p 

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

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

J 

£2 y 
DEW 

Complete Kit (Inc. Teak Case) a 45p 

20 Watts per channel intevated stereo amplifier developed by engineers of 'Texas InstrumentsLtd. 
This designer approved kit, has a state-of-lhe-art specification, including distortion of only 0.09% at 

20 Watts into 8 ohm, 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 rener.. Controls include , bass; treble; volume; balance; on/off; 'on indicator: headphone sockets; 

scratch filter; rumble Ober; inputs for magnetic phono; tuner; aux or tape; lape need etc; input; 
selector; mono/stereo switch. The construction of this kit wog featured in 'Practical Wireless 

May - Aug. 1972. 

ace 
1250 
1800 

R7460auu 

4J 

64110 
000 

ó- 0p 
asp 

4aµ Sp - 
-. -O 7p 9Pµ 

enµ _ 
OP 

750 º3p __- 
(WPM Prim on ar0110upn. 

NAYo/t Electrolytic* 
I: 2: 4; boF 4505! l415 37ß 450V 20p 
16µF 450V 1615 50µF 350V 20p 
g BpF; 450 V.W 160 32 - 310: 350 V.W 2515 

I - 161,15: 450 V.W 20e 32 320F. 450 0.W 43p 
16 .18µF: 4509.W 2(iµ 50 SorF: 350 V.W 359 

1003 

www.americanradiohistory.com

www.americanradiohistory.com


I1 is a well-known tact that 
satellites now carry almost 
half of this country's tele- 

phone calls to places beyond 
Europe. Things have come a long 
way since the first telephone call 
in the world by satellite was 
relayed across the Atlantic by 
Telstar ten or so years ago. 

Satellites are now closely 
rivalling submerged cables as 
the principle form of telecom- 
munication over long distances, 
and as there is an ever-increasing 
demand for the telephone ser- 
vices, the Post Office faces a great 
challenge. 

The United Kingdom handled 
an annual total of 20 million 
intetnational telephone calls five 
years ago. Now the figure is 
nearly 60 million and five years 
from now, the estimated number 
of calls per year to be handled 
will be in the region of 130 
million. 

Speaking at the opening cere- 
mony for Goonhilly 3, Mr. Keith 
Hannant, Director of the Post 
Office's International and Mari- 
time Services, said that since 
1962, when Telstar first came into 
use, the Post Office had contri- 
buted about £9m towards the 
purchase and launching of satel- 
lites by Intelsat and £10m for the 
development of the earth station 
at Goonhilly. 

The third earth station at 
Goonhilly Downs in Cornwall was 
recently handed over to the Post 
Office by Marconi Communica- 
tion Systems. This new £214m 
station has a 97ft diameter dish 
aerial and its four transmitters 
are rated at a peak output of 
10kW. Each is capable of multi - 
carrier operation and will initially 
cater for 213 telephone circuits 
from 11 different earth stations. 
The eventual capacity will be 1800 
circuits using 7 transmitted 

by COLIN RICHES 
carriers and 33 received carriers. 

Goonhilly 3 will operate with an 
Intelsat IV satellite sited in 
geostationary orbit 22,300 miles 
above the Atlantic Ocean. This 
satellite, like those in orbit over 
the Indian and Pacific Oceans can 
provide up to 5,000 speech cir- 
cuits, using 12 transponders. Each 
earth terminal can then communi- 
cate with all other terminals in 
the satellite coverage area. 

It is for this reason that each 
terminal using the satellite must 
have one or more separate trans- 
mitters and receivers. Each one 
of these must be capable of hand- 
ling a group of telephone chan- 
nels multiplexed to occupy a 
section of the frequency spectrum 
of the satellite. Some of these 
groups are beamed by the 
satellite's aerials towards specific 
destinations while others are 
received by all the terminal 
stations. 

An important design feature of 
Goonhilly 3 is the use of "micro - 
strip receivers" providing in- 
creased reliability and eliminating 
the use of bulky waveguide units. 
These microstrip techniques are 
used for channel branching cir- 
cuits and for the frequency down - 
converters which bring each of 
the received carriers to the i.f. of 
70MHz. Each carrier is then 
demodulated to recover the multi- 
plexed group of speech channels 
using conventional solid-state 
techniques. 

The first stages in these 
receivers employ cryogenically - 
cooled parametric amplifiers 
mounted in a cabin behind the 
aerial dish and connected to the 

UK Satellite Circuit Growth 
IMO 
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Section of the main control panel 

Shift controller's desk with visual diso-ay unit 

Aerial feed and parametric amplifiers 

feed horn by means of a short 
flexible waveguide coupling. This 
is a standard technique in Mar- 
coni earth stations and enables 
the parametric receiver to be kept 
level whatever the elevation of 
the aerial dish, providing better 
accessibility for maintenance. 

Four P2000 wideband trans- 
mitters have been utilised, each 
having a peak output power of 
10kW in the 6,000MHz band. Two 
transmitters are used for tele- 
phone channels, the third for TV 
transmissions and the fourth as 
a standby. A fifth transmitter has 
been provided so that the tele- 
phone channel capacity can be 
increased when the need arises. 
The output from all these trans- 
mitters is combined in a wave - 
guide "combining unit" which 
delivers the final high power out- 
put through a flexible waveguide 
to the transmitting horn. 

The 97ft diameter dish aerial 
is built from aluminium petals on 
a steel backing structure rather 
like a photographer's flashgun 
and the Cassegrain sub -reflector 
is mounted on three steel lattice 
supports. 

The complete aerial structure, 
with its elevation bearing assem- 
bly is housed inside the 60ft high 
reinforced concrete tower under 
the actual aerial. 

Automatic satellite tracking is 
provided by an auxiliary mode 
feed system, providing error 
signals at the satellite beacon 
frequency, enabling a servo con- 
trol system to drive the aerial in 
both elevation and azimuth until 
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ntemational telephone calls 
handled by UK 

Miele 

the error signals have been 
reduced to zero. Then the aerial 
is aligned accurately with the 
satellite. 

The control panel for Aerial 3 
comprises four separate consoles. 
The left-hand one giving an 
indication of the receive -path 
equipment and the right-hand one 
giving control of outgoing carriers 
and transmitters. 

The two central panels monitor 
servo systems for tracking and 
display the aerial pointing angles 
together with azimuth and eleva- 
tion tracking errors. 

Also included are controls for 
steering the aerial manually. 

Net aerial gain at 
4.165GHz 

Net aerial gain at 
6.055GHz 

System figure of merit 
(G/T) at 4.165GHz 

Overall efficiency of 
aerial 

Tracking accuracy 
(wind speed 45mph, 
gusting to 63mph) 

Maximum operational 
wind speed 

Survival wind speed 
Slew velocities (azi- 

muth and elevation) 
Tracking velocities (azi- 

muth and elevation) 
Radiated power 

capability 
Actual transmitted 

power (approximate) 

60.3dB 

63.0dB 

41.3 

72% 0 

within 1 

minute of arc 
47mph mean 
hourly, gust- 
ing to 66mph 
200mph 

156/minute 

10lminute 

96dBW 

2kW 

TV channel monitors and control unit 

Except for the manual steering, 
operational changes can be made 
by just pressing buttons which 
become illuminated when the 
change is complete. 

Looking into the future, the 
Post Office is planning an aerial 
system to replace "Goonhilly P" 
which they will probably "pension 
off" about 1978. 

Intelsat V should then have 
taken over from Intelsat IV and 
this will probably feature time- 

dooaaM! 

division multiple access systems 
which should greatly improve the 
traffic -carrying capabilities of the 
satellite links. 

Incidentally, as a point to note, 
when the Post Office first started 
their trans -Atlantic telephone 
services 46 years ago, the mini- 
mum charge for a one -minute 
call was £15. Now, a call to the 
L.S. or Canada can be made by 
S..T.D. for as little as 50p per 
minute. 

Rear view of Goonhilly 3 with 
azimuth cabin and lift. 
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Why pay more -look at our 
Fantastic &argaik Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all "White" Hi-Fi Stereo System to blend with modern furnishings. 
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long/Medium/Short/VHF. 8 watts per channel 
(music power) output. The latest BSR C129 4 speed Mono/Stereo 
record changer. Two white matching bookshelf speaker units. 

OUR PRICE [6300 

TT 

Credit terms 1.6.30 deposit plus £700 p. & p. followed by 12 pay- 
ments of [5.32. Total Credit Terms [70 14 SEND e8 30 TODAY. 

TRANSEUROPEAN 

A TRANSIS- 
TORISED 
HI-FI 
STEREO 
RADIOGRAM 
SYSTEM AT 
LESS THAN 
HALF - 
NORMAL PRICE 
The system includes ele- 
gantly styled solid state Teak finish cabinet tuner/amplifier. Push- 
button selection, 4 waveband VHF/FM, short, medium & long wavebands. 
The latest 4 -speed B.S.R. Mono/Stereo record changer with two lOin. X 
6in, matching eliptical speakers. Supplied ready for housing. 
EASILY FITTED - NO TECHNICAL KNOWLEDGE NECES- 
SARY. OUR PRICE 09.95. Credit Terms of first payment of 
[3.95. 10 payments of C4 10. Total credit price [44 05, p. & p. [2. 
SEND L5 95 TODAY 

d,, 
®®®®3g 

THE AVON AUDIO SYSTEM 
' 

. 

. .ce j ilimminirinsimiminummurammä 
. ai, 

The uncabineced system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest continental stations can be received with superb clarity. 

watts total output. Frequency response Push button band selection, 10 
25-18000 Hz. 
BSR 4 SPEED STEREO/MONO 
RECORD CHANGER plays all 
types or 7in., loin., and 12ín. 
Mono of Stereo records. Manual 
or automatic play. 

TWIN ELLIPTICAL SPEAKER. 
These low impedance, perma- 
nent magnet units have been 
specially selected to provide 
the fullest range of audio 
reproduction. 

EASY TO INSTALL-NO TECHNIICAL KNOW- 
LEDGE REQUIRED. List Price 015.74. OUR PRICE 

£37.00. Credit Terms £3.70 
deposit plus £2 & Packing 
(Thal 

Credit 
12 parme£ oí0 15 

(Total Credit Terms £41.50) 
Don't miss this bargain. 
SEND E570 TODAY 

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE 

CALLERS WELCOME _ _ 
Please send me free details of your range 

Post coupon 
NOW for... Name 

Address 
PW 3/73 

leaflets 100. Chase Side London N.14 

Tel: 01-886 3733'9666 

, 

SOUND BARGAINS 

YIITN 3 in 1 AC/DC PO ER SUPPLY SYSTEM 

MAINS/BATTERY plus BUILT-IN BATTERY BOOSTER 

O40p P. P £10.50 

No lees than 8 VHF BANDS. Picks 
up Aircraft Transmfasfons, PoD Pirates, 

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

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

WEATHER -BAND. Frequency ranges: MW540-1600 KHZ, FM88- 
108MHZ, Airband 108-145 MHZ, VHF 145-175MHZ, 23 semi- 

conductors -12 transistors, 11 diodes and tbermiatore. Automatic frequency 
control. 31' telescopic aerial. Runs off mains AC 230/250 volta or o8 4 Ull 
batteries, or use re -chargeable nickel alkali cell. Finished In strong leather 
grained case with carrying handle. Approx. size l0B x 61. x 31. Written 
guarantee. Special magnetic ear -piece for personal listening, dry batteries FREE. 
HURRY: Limited quantity Fully guaranteed. 

Tune into the world with this amazing world 
radio. A truly exceptional unit in performance 
and looks-leatherette with stainless steel trim. 
Looks good anywhere. Use either as a portable 

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

1 thermietor. Internal ferrite rod 
antenna plus telescopic aerial. 
Separate tone, volume and tuning 
controls with push-button selectors 
for the 8 WAVEBANDS. Complete 
with HI -Fi earphone for personal 

listening. Frequency ranges: I.ong wave 
150-350Kcs. Bedlam 353-1605Kca. 

Marine 1.8-4.5Mcs. Short Wave 12-24Mce. 
FM/VHF 88-108Mcs. Aircraft 108-135 Moe. 
PUBLIC SERVICE BANDS 135-174Mca. Fully 
guaranteed. 

N B.-The Ministry of Poet & Teiseommuniealions has pointed out that a 
licence (not generally available to the public) is required for reception of trans- 

missions by Fire Brigade, Aircraft, Shipping, rie. 

ONIC SOUND (Dept. PW1O( 879 EDGWARE ROAD, 
LONDON, W.A. Tel. 01-788 0094. 

AUDIOLTD. Caller. welcome Monday to Saturday 
9 a.m.-e p.m. 

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

IDEAL FOR HOME 
CONSTRUCTORS 

Size 1 cartons all at 25p each 

in 40 60, 60 40, 

or Savhit alloys in 7 gauges. 

EASY -TO -USE 
DISPENSERS it 

Size 5 

(Savbit) 18swg. 
18p (illustrated) 

Size 19A 
(60 40 alloy) 
13swg. 18p 

Size 15 
(60 40 alloy) 
22swg. 22p 

BIB WIRE STRIPPER AND CUTTER 

NEW! 

Model 3A. Strips insulation 
from cable or flex without 
nicking wire.4 different 
settings, 4&6BAspanner ends, 

ground cutting edges Price 32p. 
Also available, 
de luxe Model 8. Price 58p. 

From Electrical and Hardware Shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead,Herts.HP2 7EP 

® radio 
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THE1 

This article describes the construction of a 
6 digit 24 hour digital clock utilising 7 segment 
LED's for the display. Brief details are also 
included for those who prefer a simplified 
version for 12 hour function and 4 digit 
display. 

MOST electronic calculators today use an LSI 
(Large Scale Integration) chip which may 
contain upwards of 7000 transistors in a 

small IC package. This LSI technology has now pro- 
duced a digital clock chip, several chips are rumoured 
to be in design or production but the first to become 
generally available is the MM5311 by National Semi- 
conductors. This chip contains all the normal require- 
ments of a digital clock with 7 segment or inverted 
BCD outputs and 4 or 6 digit drive lines. Rather 
than produce a fixed clock function, the manufac- 
turers have provided on this chip the options for 4 
or 6 digit display, operation from 50 or 60Hz mains 
frequency, 12 or 24 hour read-out and compatability 
with TTL gates. 

The MM5311 
The block diagram of the chip is shown in Fig. 1. 

The half wave 50 or 60Hz input is squared by a 
shaping circuit and then divided by 50 or 60 to give 
1 pulse per second. Three other counter stages com- 
plete the division to 12 or 24 hours depending on the 
12 or 24 hour select input. Logic gates between the 
counters allow time setting at the rate of one hour 
digit per second or one minute digit per second, a hold 
enable allows the stopping of the entire counting 

i 
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ID -STATE DIGITAL CLOCK 
chain. The multiplexer samples the outputs from these 
counters routing the data to a ROM (read only 
memory) which is programmed to provide the BCD 
and 7 segment outputs. The multiplexer is also used 
to provide the six (or four) digit select outputs, each 
one indicates in succession the digits' information 
being presented at the BCD, and 7 segment outputs. 

The equivalent circuit using TTL would require 
8 7490's, 5 7492's, 3 740O's, 4 74151's, 7442, 7447, plus 
discrete components, the cost would be about £20 
and the resulting clock would be about seven times 
as large as the LSI clock. 

Display 
This project uses LED 7 segment units for the 

displays, this is because although the unit cost of 
these devices is higher than filament equivalents, 
the LED requires much less in the way of external 
driving components and thus the result is a smaller 
package, more reliable and at an equivalent cost per 
digit displayed. There is no need to be scared of using 
LEDs, their encapsulated packaging makes them 
virtually indestructible and the only real way to 
harm a LED is to pass too high a voltage through it 
(most LEDs work on only 1 or 2 volts). 

Construction (general) 
We shall deal in this project with the construction 

of a six digit read-out, 24 hour clock, a four digit 

clock requires that only four digits be wired on the 
display, four driver transistors be used and one pin 
of the chip not wired to negative. A 12 hour version 
instead of a 24 hour version requires that one pin 
of the chip is wired to negative (in fact a small 
switch could be used to switch from 12 to 24 hour 
display as required). 

The case used was chosen to give a professional 
finish to the project. As most electronic casings are 
nothing more than metal or plastic boxes which do 
not lend themselves to a good finish, a commercially 
made case was required, this was found cleverly 
disguised as a table mirror stand in a local shop. The 
case is available in three sizes and several colours, the 
middle sized case was used for the six digit clock 
but a four digit version can be packed (and I mean 
packed) into the small sized case. Perhaps these or 
similar cases would lend themselves to other project 
cases (e.g. radios, etc.). 

Construction (display) 
The whole clock is built onto the inside of the 

front half of the case (which unscrews from the back 
half). The first thing to do is to remove the mirror, 
it is held on by three pieces of double sided sticky 
tape and can be levered off but to protect the case 
it is probably best to cover the mirror with a cloth 
and smash it by tapping (!) with a small hammer. 
Decide what sort of display you are going to use and 
cut an aperture for it in the face of the case. A word 
of warning at this point, some of the facings are 
made of thick plastic and some of thin, in the latter 
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i 

case it may be best to melt the plastic using a solder- ing iron with an old bit rather than drilling out the hole. 
The display is to be mounted in 0 lin matrix 

Veroboard and mounted through the aperture, because of this the board should be cut with a border 
of about half an inch all round the display unit. If 
you are using TIL302 displays a board 15 strips by 
36 holes will be required. Remove copper strips E, 
F, L & M altogether. This should leave three com- plete strips along the centre, then two blanks and four strips on either side. Now solder low -profile 14 pin sockets so that the pin 4s of the sockets are in positions J31, J27, J18, J13, and J9, this will give three pairs of sockets to give spacing between hours, minutes and seconds. The layout of the LED (and 
thus the sockets) as seen from the soldering side is 
shown in Fig. 2. As the three centre lines are used 
only once per device these may be used as anchor points by soldering all of pins 3, 4, 5 and 10, 11, 12 
to the respective copper rails, however breaks have 
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50/60 Hz INPUT19 SHAPING 
--CIRCUIT 

HOLD 016 

SLOW SLEW 018 
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SELECT 014 
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4/6 DIGIT 
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GATE 50/60 
GATE 

FREQUENCY 026 
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1 ___ 

GATE 

MULTIPLEX 
DIVIDER 

DECODER 

ing 3 volts d.c. (1.5 volt in the case of other than TIL302 displays) between the first digit lead and the first segment lead, if no segment lights connect the supply the other way round (some types of LED are common cathode, others common anode, TIL302 are common anode). Check that each segment of each digit lights, and that only one lights at each test, if more than one segment lights, there is a short some- where. When the check is OK your display unit is complete. Use of a TIXL360 display (one six digit package) would replace the above instructions if a smaller sized digit is acceptable. 
Check that the display fits into the front of the case and screw or `Araldite' into position. 

Construction (clock) 
The main clock board is built onto a piece of 0lin matrix Veroboard 24 strips by 26 holes cut as in Fig. 4. The transformer used was soldered 

Z\ 
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Z\ 
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7> 7 SEGMENT {a -g 
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Fig. 1: Block diagram of the National Semiconductors MM5311 chip. This represents the "heart" or "brain" of the clock. 

to be made in strip K as shown in Fig. 3a to keep the X's (common) at pin 3's separate from each other. Also cut track N at the same points. 
Taking each socket at a time connect pins 3, 9, and 

14 (X's) to each other and to the appropriate section of track N, then connect a lead (bin) to the track N section, these leads will eventually go to the digit select transistors. When all six sockets have been wired up check that there is no connection between any pair of them. Solder each pin 7 to track D below 
thus paralleling the E segments. Solder pin l's to each other, leaving about 4 inches of flying lead at one end. Similarly, but using a different coloured 
wire if possible, connect all pin 2's to each other, all pin 13's to each other and pin 8's to each other leaving flying leads in each case. Solder flying leads to the ends of tracks D, H and J, this 
should resúlt in a new set of seven leads (the segment drives) which should be anchored to the board by tying with a small piece of wire so as 
to give no strain on the solder joints. Insert the LED's into the sockets, the two indentations in the top of the package denote the top, the pins nearest to 
these are pins 1 and 14. Test connections by connect - 
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Fig. 1(a): Connections for the MM5311 chip. 
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directly to the board by the tags, thus anchoring 
it to the board and leaving the feet of the trans- 
former as an anchor point for the whole board. 

Check that the mains connections are isolated from 

each other and from the rest of the board. Solder 
the rectifier into holes AB2 (-), Y2 (+), and AA2 

and Z2 (input from transformer) connect the O and 

one of the 12V outputs of the transformer to the 
appropriate inputs to the rectifier. The power supply 

reservoir/smoothing capacitor (Cl) is soldered 
between AB4 (-) and AB13 (+) and check that 

strip AB is broken between these points. Connect 

the rectifier output (Y2) to the positive end of the 

capacitor Cl and check that all connections from the 

power supply are isolated from the rest of the 

board except for strip AB10-26 which becomes the 

positive supply line. Mount the 28 pin socket for 

IC1 with pins 14 and 15 in positions AA17 and AA23 

and solder all 28 pins in place, checking that the 
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Fig. 2: View of the LED socket (rear) and the LED 

display (front). This is the Texas T/L302 display. 
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copper strips between the pins has been cut. Connect 
a wire from the negative end of Cl to K14 thus 
making strip K the main negative line. Connect a 

100k11 resistor between negative (K24) and pin 26 

(N24) and a 0.021ÁF capacitor between positive 
(AB25) and pin 26 (N25). Add positive at pin 15 

by connecting AB24 and AA24, and negative to pin 

1 by connecting L17 and K17. Connect diode D2 

to pin 19 (W26) and pin 15 (AA26) with positive 
end of diode at pin 15. The 0.011ÁF capacitor C2 

is connected to pin 19 at W25 and negative at K26. 

Solder the other 100kfl resistor R2 between one of 

the transformer outputs (N13) and a spare piece of 

strip (W13), break strip W at W14 to isolate from 

IC1. Now connect a wire from pin 19 (W24) to the 
resistor at W12, this has connected the 50Hz input 
to pin 19. 

1869 

Fig. 3 (a): The display board, 
copper side. 

Switch SW1 
Connect the wiper of the one pole four way 

switch to negative at K25 and the outputs of the 

switch as follows - 
1st position to pin 18 (X25) for FAST SLEW 

setting, 
2nd position to pin 17 (Y25) for SLOW SLEW 

setting, 
3rd position to pin 16 (Z25) for HOLD, 
4th position open circuit for NORMAL. 
Solder a 14 pin socket (for IC2) into position with 

pin 1 at A14 and pin 8 at H17, and break the copper 
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between the pins. Join pin 1 to 2, 4 to 5, 12 to 13, and 9 to 10, thus joining the inputs to each of the four 7400 gates. As the BCD output of IC1 is inverted 
IC2 re -inverts it back to true BCD for input to the 7447 decoder IC3. As the BCD outputs of IC1 are not directly compatible with TTL they are loaded with four 3.3kí2 resistors (R3 -R6). Connect IC1 to IC2 as follows : 

1C2 pin 1 to IC1 pin 2 
4 f e 3 13 4 10, 5 

14 to main positive line (AB10-26) 

IC1 pin 2 via 3.3kí2 to negative (K14-26) 

5 
IC2 pin 7 via 6851 

Solder a 16 pin socket for IC3 into position so that pin 1 is at A21 and pin 9 at J24 with breaks in the copper between the pins. 
Now connect IC3 socket as follows: 

IC3 pin 6 to IC2 pin 3 

16 to main positive line (AB10-26) 
8 to IC2 pin 7. 

Connect the outputs from IC3 (pins 9-15) to the appropriate flying leads from the segment drives of the display, i.e.: 
IC3 pin 13 to the A segment lead (to display pins 1) 12, B 
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Fig. 4. The main clock board. The posrtrve end of D2 should be shown connected to AA26 to conform with the text. 
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240V 
AC P 
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T98J 

Ti 

Fig. 6: Clock mains power supply theoretical circuit. 

fig. 7. Lead connections for the ZXT500 transistors. 

from K25 see 
text 

d 

re71 

Fig. 8: Connections to SWf-see text for further details. K25 is the 
switch pole and the adjacent tag (below) goss to X25 on the clock 

board. 

The last area of the board A -H, 1-10 is used for the 
digit driver transistors. Connect the digit select out- 
put from IC1 for seconds (pin 21) to the base of a 
ZTX500, the collector to the positive supply and the 
emitter to the flying lead to the seconds digit (if 
you are using a four digit display use the minutes 
output and lead, but make sure that the speed 
setting is at SLOW). To enable the six digit output 
connect ICI pin 26 to negative (K14-26). 

Testing 
The unit is now ready for initial testing, place a 

7400 in the IC2 socket and a 7447 in the IC3 socket, 
do not insert ICI at this stage. Plug the clock into 
the mains and check that the voltage across IC2 pins 
7 and 14 is between 4.5 and 5.5 volts, if not then 
the value of the 68 ohm resistor should be changed. 

Make a temporary connection from the hours digit 
to positive, the result should be that the display shows 
a zero, this is because the inputs to the 7400 are at 
logical '1' and thus the outputs are at logical '0' and 
thus the inputs to the 7447 are also at logical '0'. If 
necessary check for shorts, etc until a zero display is 
the result. Next short pins 1, then 4, then 10 and 13 to 
IC2 pin 7 (do not use the main negative supply as this 
is about 7 volts negative to the ground of IC2 and 
1C3). If these pins are shorted one at a time the 
resulting displays should be 8, 4, 2 and 1. If this is so 

Photograph shows the main clock board. Mains transformer Tt can 
be clearly seen on the left hand side of the board. 

View showing the LED display mounted in the case. 

then the 7400 and 7447 would appear to be working, 
disconnect the temporary connection to the hours 
digit and also disconnect the mains. 

Before touching ICl it should be noted that it is 

possible to ruin the IC by shorting the pins with metal 
or even with the fingers, the black plastic cloth cover- 
ing the pins is to stop the build up of any static during 
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* components list 

Resistors: 
R1 100kí2 R5 33kû 
R2 100kû R6 3.3142 
R3 3.3kû R7 6852 
R4 3.3k11 
All 10% +W miniature. 

Capacitors: 
Cl 250µF 16 volt Miniature electrolytic 
C2 0.01µF 100 volt miniature paper or polyester 
C3 0.02µF 100 volt miniature paper or polyester 

Integrated Circuits 
& Semiconductors: 
IC1 MM5311 National Semiconductors 
IC2 SN7400 Texas 
IC3 SN7447 Texas 
Tri -6 ZTX500 Ferranti 
DI REC65 Silicon bridge rectifier printed 

circuit type, R.S. Components 
D2 IN914 Silicon rectifier 
LED1-6 TIL302 7 segment displays. Texas 

Miscellaneous: 
T1, Subminiature mains transformer, type 12V, 
12-0-12V r.m.s. 50mA. R.S. Components; SW1, 
1 pole, 4 way miniature water switch; 16 pin DIL 
socket; 1 off 14 pin DIL socket for SN7400; 1-6 
14 pin DIL sockets for TIL302's; 0.1in matrix Vero - 
board. 
Note that R.S. Components Ltd only supply com- 
ponents to the trade. Readers will have to order via 
their local component shop. 
The cases are available from- 
GARLAND, The Marlowes, Hemel Hempstead, 
Herts or many large chemists shops. 

Prices (including P & P) Small £1.20, Medium £1.70. 
Colours-Gold & Brown, Green & Silver, Silver & 

Blue, White & Black, Red & Orange, 
Orange & Brown. 

The MM5311, LEDs and sockets are available from- 
BYWOOD ELECTRONICS, 181 Ebberns Rd, 
Hemel Hempstead, Herts. 
Prices (including P & P) MM5311 £11.62, 28 pin 
socket £1.15, TIL302 4 for £10, 6 for £14. 

Internal view of the completed six digit clock. Note the position of SW1. 

storage. First orient the IC to the socket, pin 1 of 
the IC (identified by a dot) goes to the negative 
supply (i.e. at the end of the socket nearest to IC2) 
be very sure before you continue. Remove the black 
cloth and insert the IC in the socket holding the IC 
by the ends-carefully. 

Switch on the mains supply, the seconds (or 
minutes) display connected earlier should now be 
alight and counting at one per second. It not check 
the following: 

Not alight 

Not counting 

Flickering 8 

ZTX500 connections 

12 volt supply to ICI 

speed switch at normal (SLOW 
for 4 digit) 

pin 26 is at negative (6 digit only) 

speed switch or ZTX500. 

Check the circuitry and correct if necessary to get 
the digit counting at one per second. Now disconnect 
the mains and connect the other ZTX500's to the 
digits and the digit select pins, connect back to the 
mains. The complete display should now be on, check 
the functions of the speed select switch, fast, slow, 
hold and normal. At this point if you are using a 
60Hz input, connect ICI pin 14 to negative, and if 
you require a 12 hour read-out connect ICI pin 13 
to negative. The display can be switched on and off 
by connecting pin 28 to negative (for OFF). 

Completion 
The clock circuitry is now complete and ready to 

go into the case. Screw or glue the transformer base 
to the back of the clock face, this should leave a 
clearance between the clock components board and 
the display board. The speed switch SW1 is set into 
the back or the base of the case and the main lead is 
fed through the back and base of the case. Screw the 
two halves of the case together and your clock is 
completed. 
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IN NEXT MONTH'S 

TRICOLOUR 

PRACTICAL 
WIRELESS 

THIS ONE BEATS THE LOT! 
* Excellent frequency range separation 

without time delay or "hang-up" ! * Sharp definition without violent 
flashing ! * Mono or stereo capability! * Performance second to none. You 
really must see it to believe it. * No other sound -to -light conversion 
system compares with this one. In 
stereo it adds real live atmosphere to 
yo:'r music. 
PART ONE NEXT MONTH odC 

This simple and straightforward 
project was designed to deter 
mine the exposure required for. 

any particular monochrome print. 
M, lt has a range of up to 40 seconds, 
and will be most useful for making 
enlargements. 

I.C. Power Amplifier 
The use of an integrated circuit with two 
Darlington -pair transistors provides an easy 
means of equipping the workshop with a 

general purpose amplifier for testing audio 
equipment. This one was designed to deliver 
more than 10 watts r.m.s. into an 8 ohm load. 

MANY OTHER CONSTRUCTIONAL 
ARTICLES PLUS ALL THE REGULAR 

FEATURES, PRICE 20p. 

Lighting System 

e< 

ALL IN THE APRIL ISSUE 
ON SALE 2nd MARCH 
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REPORT 

DIGITAL 
MULTIMETER - 

HE digital multimeter has become established in 
industrial circles as an accurate device capable of a 

much higher performance than an alternative moving coil 
analogue instrument. Indeed, the accuracies obtained 
speak for themselves, and the easy readability of measure- 
ments on numerical display tubes lends this type of meter 
to assembly line testing and fault-finding by semi -skilled 
personnel. 

For average work that requires accuracies of up to 
0.5%, then the Advance DDM2 and the Avo DA114 will 
cost in the region of £100 or more. The usual accuracies 
expected from conventional analogue meters are unlikely 
to be better than about 1%, and in many cases much 
worse, at up to about £40. 

To obtain a digital performance at an analogue price 
some economies are inevitable. But there may be frequent 
cases where accuracies of one or two per cent are accept- 
able, in which case the moving coil meter is excellent. 

One digital multimeter now being produced merits a special mention in that it combines performance com- 
petitive with that of analogue alternatives. The price is 
£49, and they are to be sold direct by mail order to any customer with a 12 month guarantee. In the time available 
to us we were unable to subject this new instrument, the 
DM1 from Sinclair Radionics Ltd., to rigorous laboratory 
measurements, but our sample does indicate that it will undoubtedly provide engineers and experimenters with most of the facilities that are commonly required of a multimeter. 

The construction of this instrument is based on a sandwich of two printed circuit board assemblies with a screen between them. Three miniature "Nixie" type tubes with integral decimal point provide the display, with a small number 1 first significant digit indicated when required by 
a neon with a diffracting plastic lens. It is surprising that 

Interior view of the DM! showing the "layered" P.C. boards. 

SINCLAIR DM1 
J 

Manufacturers' Specification 

VOLTAGE F.S.D. MAX Typical 
min. max RES accuracy 

0.4% ind. 
D.C. 1V 1000V 1mV 0.2% fsd. 

1.0% ind. 
A.C. 1V 1000V 1mV 0-2% fsd. 

CURRENT 0.5% ind. 
D.C. 1µA 1A 1nA 0.2% fsd. 

1.0% ind. 
A.C. 1 mA 1A 1µA 0.2% fsd. 

RESISTANCE 0.6% ind. 
0 to 1 MQ 0.2% fsd. 

INPUT RESISTANCE Up to 1000MQ 

no integrated circuits have been used and on questioning 
this with the Sinclair engineer it was done as part of the 
exercise to keep the price down. Also typical of this policy 
is the 1 indicator mentioned above. 

The method of achieving the performance at low cost 
is, naturally, a Sinclair trade secret, but they do let it be 
known that all parameters are interpreted by the instru- 
ment in terms of a common 0.1 volt scale. A ramp genera- 
tor switches on a 100kHz oscillator until the ramp reaches 
the same voltage as that coming into the circuit. A cas- 
caded analogue -to-digital converter changes this informa- 
tion into a series of square topped pulses which drive a 
counter and the output is fed to the readout tubes. 

Some of the other features not given in the table include 
an input sinking current of only 50pA which provides for the high sensitivity quoted. 

The instrument is battery powered and employs a 5volt Zener stabilised blocking oscillator to obtain the high voltage required for the display. 
The case is moulded in blue polypropylene and 

some considerable thought has gone into its design. 
The ranges are selected by pressing 
hinged segments such as are now 
successfully used for other box appli- 
cations in this material. The test 
leads and clips are permanently sol- 
dered in and anchored so that they 
can be tidily stowed in the central 
recess around the edges. The size 
of the complete instrument is 190 x 
130 x 58mm making it light and com- 
fortable to hold in the hand while 
working. Supplied by Sinclair Radionics 
Ltd., St. Ives, Hunts., PE17 4HJ 
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SOMETIMES we seem to take our hobby of radio 
and electronic construction a bit too seriously. 
Modern components and techniques have opened 

up new realms to the amateur and highly sophisticated 
circuits are now possible but a lot of fun can still be 
had from simple projects such as that featured here. 

Like most simple projects it is a variation on a 
theme, in this case those `mazes' printed in children's 
books and on the back of cornflake packets ... "How 
can the bear find his way to the jar of honey?" . . 

you know the sort of thing. These `mazes' may be 
fun for the very young but to say the least they lack 

The reason for this is that no identification of the 
route is visible from the front; you are working 
almost blind. 

OPERATION 
The method of play is as follows: The probe is 

touched on to the Start point (at the top left) and 
the unit is switched on. The probe has then got to be 
moved from one point to another (up and down or 
left and right but not diagonally) eventually ending 
up at the Finish button at the bottom right. 

E I_II4IIItI( MODRSXEGO 

ea lb tee 
>000oo00111o.0000 cs JOOOOOOISSOO oo os0000000 

the sophistication required for adults. Our version 
not only increases the sophistication but turns the 
game into one of skill. 

Despite the simplicity of the arrangement, com- 
pleting the maze without an error is very difficult 
indeed, requiring a considerable degree of skill. In 
addition four different configurations of the route 
can be selected by a switch and since the route will 
be built as a mirror image of the front view, even the 
builder will take some time to master all the routes. 

However, if you stray off the route a warning bulb 
will light up and if you don't get back very quickly 
to the point you have just moved from, a bell will 
ring, indicating a failure. The delay between the 
warning bulb coming on and the bell ringing is about 
0.75 second using the components specified, which 
is pretty quick, especially when you bear in mind that 
your reactions at their best will take 0.1 second and 
that's just for the thinking time; you have still to 
move the probe back physically. 

With a well designed 
maze there will be a large 
number of false trails. If 
one of these is followed a 
point will eventually be 
reached where you can go 
no further without the 
light coming on. In this 
case you will have to 
back -track along the route 
you took until you find 
another branch of the 
maze. When played 
seriously, one can take 
several minutes to com- 
plete the course as it is 
very difficult to remember 
the route you took and 
which are false trails. 

The Electronic Maze, although very 
simple and cheap to build, will provide 

hours of fun. 
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One attractive feature of this design is that 
children over about six are just as good as adults. 
They may lack the reasoning powers of an adult but 
their memory appears to be very much better and 
this evens up matters. 

Experience has shown that people pick up the 
game very quickly and a lengthy explanation of the 
rules is not needed. 

The building cost is low; even if you have to buy 
all new components including the bell, it should set 
you back between £2.00 and £2.50. 

THE CIRCUIT 
The electronics part is very simple and the com- 

plete circuit is shown in Fig. 1. The maze route is 
connected to the positive line and the probe to the 
base of Trl. For the moment SW2 can be ignored, 
this is the switch which governs the choice of route. 

While the probe is touching the maze route, the 
base of Trl is shorted to the positive line which also 
connects to the emitter of the transistor. When the 
probe is off route (i.e. on a dummy point) R1 will 
apply bias to Trl and it will conduct. A light bulb 
is in the collector circuit of Trl and this will 
immediately light up. At the same time the voltage 
at the collector will move towards that of the positive 
line and Cl starts to charge up through R2. The 
voltage at the junction of these two components will 
initially start at the full negative potential but will 
become more and more positive as the capacitor 
charges. This governs the time delay. 

When this point is sufficiently positive, the gate of 
the SCR will trigger the device into conduction and 
the battery potential will be applied across the bell, 
causing it to ring. 

Probe 

To 
linking 
points 

To maze 
route 

Off Reset SW1 

Scr1 

cathode 

Bet 

r8 50 

Fig. 1: The complete circuit of the Electronic Maze. 

The SCR will remain conducting until the gate 
voltage drops and the supply is disconnected but, of 
course, electric bells, when operated from d.c. 
include a make -and -break circuit. Normally Cl will 
hold its charge for some seconds and keep the bell 
ringing, even if the probe is brought back onto the 
route but if you want the bell to ring continually (so 
that it can only be stopped by switching off) a resistor 
should be wired in parallel to keep the SCR on so it 
continues to draw current. A 33011 resistor should 
therefore be wired in parallel. This will mean that, 
when on, the SCR will be passing at least 27mA, 
1018 

holding it on while the break circuit is open. This 
component was not fitted to the final version as it 
was not found necessary but readers may wish to 
do so. 

In any make -and -break inductive circuit, very high 
back e.m.f. voltages are generated (several hundred 
volts) and if you want to be sure that no damage 
will befall the SCR, especially if it is a `minimum 
rated' component as in the components list, then a 
diode should be included in the circuit to protect it, 
this will short circuit these high voltages. The 33052 
resistor, if fitted, will considerably damp this and the 
diode will not be necessary. It is a matter of fitting 
one or the other, both are not necessary. The diode 
can be of almost any type, an 0A81, 0A91, 1N914, 
1N4001 etc. 

As with the holding resistor, this can be fitted 
between the terminals inside the bell housing. 

THE CASE 
The maze itself is made up from a matrix of brass 

drawing pins pushed through a panel of 316in. ply- 
wood. Before making the maze itself, the woodwork 
should be completed though the front panel, which 
holds the maze, should not be fitted at this stage. 

The drawing pins have to be accurately sited and 
the spacing will depend on their size. Those used by 
the author (pretty standard types) were just under 
12in. diameter and a 12in. matrix was used. The pins 
must not touch each other of course but the gap 
between them should not be too large; 116ín. is about 
right but it should not be more than 18in. 

Once the spacing has been settled, a matrix should 
be drawn in pencil on to the plywood -11 lines 
horizontally and the same number vertically with 
the correct spacing. Where the lines cross is the point 
where the drawing pins are pushed through. Fair 
pressure is needed but once all the pins are in place 
they can be hammered home. 

2 Ply both 
ends 

TB 57 

Fig. 2: The woodwork dimensions used on the prototype. 
Those readers who are accomplished at carpentry may well 

be able to improve on this. 

The remainder of the case is as shown in Fig. 2. 
This part of the project is far from critical and those 
more accomplished at woodwork than the author will 
no doubt be able to improve on it. The construction 
shown in Fig. 2 is nice and simple and the maze 
pattern is presented at a convenient angle. 
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THE MAZE 

The back of the main panel 
should consist of 132 drawing 
pin ends and it is the way in 
which these are wired that 
determines the pattern. Working 
out this pattern is good fun but 

-it must be carefully planned if 
the best use is to be made of the 
matrix. There is no need to 
follow the plan used in the 
prototype but Fig. 3 shows the 
one used and it will be described 
as an example of how to pro- 
ceed. 

As we are viewing from the 
back the "Start" point will be 
at the top right. A route should 
then be designed to end up at 
the bottom left. All kinds of 
false trails can be incorporated 
in this pattern and certain pins 
-four in the case of the prototype-can be taken 
to a switch which will select one route and cut off 
the other three. 

Each pig on the route must have `guard' or dummy 
pins around it except where the route runs. Where a 
false trail ends the pin must be surrounded on three 
sides by dummies. 

If the route switching means that there is more 
than one basic route (as in the prototype) these will 
have to be linked. Fig. 3 shows the pattern on the 
one described here and the top and bottom sections 
are separate and are only joined by the switched 
pins. To join these a link wire is included (on the 
right hand row, about halfway down). 

The linking pins are connected to SW2 and these 
are incorporated in the maze. The dotted lines show 
the routes formed when these are switched in, but 
remember that only one of these dotted routes will 
apply at any one time. 

o o 

o o o 

Finish 

CONSTRUCTION NOTES 
The majority of the components can be mounted 

on a small tagboard as shown in Fig. 4. When this is 
completed it is screwed on to one of the side panels, 

* components list 

R1 12k9, W, 5 
R2 2.2kí2, .1W, 5% 
Cl 1000/1F 10V- 

see text 
Tri ACY21 

SCR1 CRS1J05 (1A, 50V) 
SW1 On -oft togg e switch 
SW2 One -pole, four-way 

rotary switch 
LP1 6V, 40mA bulb, MES 

type 

Doorbell, suitable for operating from 9V d.c Battery, 
PP9 or similar and battery clip. Bulb holder with red 
lens. Six way tag -board, miniature type. Sross of 
brass drawing pins. Discarded ball point oen. Ply- 
wood as in drawing (*in and *in) 

Total cost: about £2.25 

o 

o 

o 

o 

o 

o 

o 

o 

o 2 

o 

o o 

o o 

SW2 

+ve 
line 

TB54 

Fig. 3: The "route" used on the prototype. This need not be 
copied but the route should be carefully planned before wiring. 

Beli 

Maze and 
wiper of SW2 

Battery -ve 
via SW1 

Bulb 

Probe 

Battery +ve 

TB 52 

Fig. 4: The electronic components are mounted on a small 
piece of tag board as shown. 

Wire soldered to pin 
End cap Body of 'Bic L To base i - Tr1 

...----Drawing pin 
TB 53 

Fig. 5: The construction of the probe. 

inside of course. The bell fits on the outside of the 
other side panel. 

The siting of the bulb, SW1 and SW2 can be seen 
from the photographs and wires run from these to 
the circuit board and the maze. The battery, a PP9 
type, will easily fit into the space available. 

The probe is made up from a discarded ballpoint 
pen and a drawing pin-the construction of this 
is shown in Fig. 5 and is fairly obvious. The drawing 
pin at the end of the probe will thus bridge across 
adjacent points making it possible to go from one to 
the next without the bulb lighting. 

The time delay between the warning bulb and the 
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bell ringing is governed by the time constant formed 
by R2 and Cl. It is not practical to increase the value 
of R2 or the SCR will fail to trigger. (In fact if the 
SCR fails to trigger the value of R2 may have to be 
reduced to say 1.5kí1 or even lower but the 2.2kí2 
used was sufficient with several samples of SCR so 
it should be sufficient.) 

An inside view of the proto- 
type showing the wiring of the 
pins and the switched points 

running to SW2. 

Since R2 cannot be increased to extend the time 
delay, the value of Cl must be changed. A delay of 
less than 0.75 second (as used in the prototype) 
will make the game too difficult but the delay may be 
increased by increasing the value of Cl. Generally 
speaking if you double the value of the capacitor, 
you will double the time delay. 1 

At(44 
Pw DRY TRANSFERS: 

AUDIO EQUIPMENT 
MARCH 

1913 

Your transfer sheet given with this month's issue has been 
designed especially for the home constructor who wants 
to finish off his audio equipmentto a professional standard. 
The colour, red, will show up well on nearly all surfaces 
and the adhesive has been specially formulated to adhere 
to aluminium or paint; it will stick to paper but results may 
not be quite as successful. Most of the lettering is straight- 
forward and needs no explanation. The modern inter- 
national symbols shown below may not be familiar, so 
their meanings are given below. 

A On -Off F Treble Cut L 

B Volume G Tape M 

C Headphones H Ceramic Pickup N 

D Loudness J Treble O 

E Bass Cut K Bass P 

Balance 

Speaker-left 
Speaker-right 
Pickup (general) 

Magnetic Pickup 

A B C o o _ea 
D E a , r F G H 

(Lc) pi 

1241 p p= 

N O P 
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electronics 

100k! really 
mastered 

RAPY 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

rine/ 
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. 

rREE 
POST NOW 

r 
BROCHURE 

I 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 WL23 

NAME 

ADDRESS 

special free gift also to all our students 
1021 
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CHASSIS 
and 

CASES by 

H. L. SMITH & CO LTD 

287/9 Edgware Road 
London W2 1 BE 

Telephone : 01-723 5891 

CASES ALUMINIUM, 
HAMMERED FINISH R 

Type Size Price Type Size Price 
N 8x6x2" EI -00 W 12x7x7" 02.50 
N 6x6x3" El.05 W 15x9x8" E3 15 
N 4x4x2" 80p Y 8x6x6" £2-25 
U 4x4x4" 95p Y I2x7x7" E2.80 
U 51,-x4}x41" EMS Y 13x7x9" E3 15 
U 8x6x6" £1.45 Y 15x9x7" E3-35 
U 9}x7}x34" £1-55 Z I7x10x9" £4-15 
U 15x9x9" £3-00 Z I9x10x84" £4.35 
W 8x6x6" 61.90 "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. Plus p.& p. 

u 

BLANK CHASSIS 
FOUR-SIDED 16 SWG ALUMINIUM 

Size 
6x4x2" 
7x4x1}" 
7x5x2" 
8x4x2" 
8}x5}x2" 
9x7x2" 
10x4x24" 
12x4x2}" 
12x5x3" 

Price Base Size Price Base 
34p 17p 10x8x24" 66p 309 
33p 18p I2x7x2}" 66p 33p 
40p 19p 12x9x2}" 76p 38p 
38p I9p 13x8x2}" 76p 38p 
44p 21p I4x7x3" 80p 36p 
Sop 26p 14x10x24" 88p 47p 
50p 21p I5x10x2}" 92p 50p 
SSp 22p I7x10x3" LI -10 55p 
66p 26p Plus post and packing 

TO FIT OUR CASES 
7x51xl4" 38p 21p 12x6}x2" 60p 33p 
7x51x2" 43p 21p 14x8}x2" 74p 44p Ilx6Ix1}" 48p 30p I5}x9}x2}" 94p S2p 
IIx6}x2" 55p 30p 171x91.x2}" £1 05 59p 

Plus post & pocking 
PANELS: Any size up to 3ft. at 36p sq. ft. 16 s.w.g. 
(18 s.w.g. 32p) Plus postage and packing 

NEW STEPHENSPEAKERS 
A new range of loudspeaker kits 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 book/et 
" Choosing a Speaker " 

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

LSZ ELE1!I4 
Main logic chip MM5311 .. 
28 pin socket .. 
14 and 16 pin sockets .. 
14 pin LEDs 

At, ti 

Use Access here 

You may telephone 
your order and pay 

by Access 

Four for 
Six for 

£1150 
£1.15 
£0.18 

£1000 
£1400 

In all cases please add 12p P. & P. 

EYUJDDU 
ELECTRONICS 

181 EBBERNS ROAD, HEMEL 
HEMPSTEAD, HERTS. 0442 62757 

3 

5 

5 
6 
6 

6 

6 

6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
8 
1 

1 

2 

2 

2 

2 

3 

3 

VALVES DAYSAME SERVICE 
NEW! TESTTED!GUARANTEED 

[SETS 6et of145for 61.18. DAF98, DF96, DK96, DL96, 4 for 11.6694 
R5 28 30C17 48 EAF42 460 EM80 .se P0F808 68 U801 .7 35 22 30C18 78 EB91 .12 E14181 86 P0L82 410 UABC80 .8 F4 18 30E5 64 EBC33 40 EM84 82 PCL83 66 UAF42 -I 34 -26 30FL1 .65 EBC41 .49 E8287 .50 Pr,L84 88 UBCdl 4 V4 .47 30FL12 439 EBC81 .30 EY51 38 PCL85 88 11131,130 8 UdO .31 30FL14 88 EBC90 22 I51'86 .89 PCL86 87 UBF89 1 V40 35 30L1 439 EBF80 432 EY87 29 PCL88 480 U0084 8 V3OT 30 30L15 70 EBF83 .89 E540 19 PCL800 419 U0085 8 L40 
'30L2 

35 30L37 70 EBF89 29 EZ41 .39 PCL805 89 UCF80 8 .54 30P4 65 ECC81 .17 EZ80 .21 PENA4 77 U01142 3 4.346 .18 30P12 439 ECM .20 EZ81 .22 PEN36C 70 UCH81 .8 AQ5 22 30P19 436 ECC83 .86 EZ90 -25 PFL200 461 UCL82 8 4T6 .20 30PL1 .30 ECC85 .34 OZ30 .54 PL36 .48 UCL83 4 eue 20 30PL13 419 E00804 54 oZ32 .40 PL81 .48 UF41 46 BAB 20 30PL14 430 ECF80 80 GZ34 .50 PL8IA 47 UF89 4 3E6 .21 35L66T .46 ECF82 28 KT41 .77 PL83 51 UL41 5 OJO .41 35W4 26 ECH35 .65 KT81 .55 PL83 488 UL84 8 BW7 60 35Z40T 435 EC1142 419 KT66 .78 PL84 .30 UM84 2 ?14 415 60CD60 68 ECH81 439 LN319 .68 PL600 68 UY41 .8 ?23 -68 807 49 ECH83 418 LN329 80 PL604 433 UY85 2 ?26 .50 AC/VP2 .77 ECH84 .85 LN339 65 PM84 .80 VP4B 7 170 -24 B349 .70 ECL80 .30 N78 87 PX25 .96 W77 4 (70 .12 B729 .54 ECL82 .29 P61 .40 PY32 .52 Z77 1 (86 38 CC1135 .67 ECL86 .89 PABC80 .31 PY33 .52 Trapalstora V0 46 CY31 28 EF39 .38 pCe6 47 PY81 23 AC107. 1 IL76T 82 DAF9I 22 EF41 .07 PC88 .47 PY82 26 AC127 1 IN7GT 82 .DAF96 .56 EF80 .23 PC98 42 PY83 28 AD140 .3 TOO 28 DF91 .16 EF85 438 PC97 88 PTAS 38 AF115 2 TOOT 28 DF96 88 EF86 80 PC900 89 PY800 .81 AF118 -2 (4 28 D1177 20 EF89 .28 PCC84 419 PY801 81 AF117 2 (SOT 28 DK32 .38 EF91 13 PCC85 413 R19 80 AF125 .1 iP13 .53 DK91 .28 EF92 27 PL288 .88 R20 70 AF127 1 :AT7 17 13592 50 EF98 85 PCC89 .48 U25 .73 0C26 .2 IAU7 20 DK96 .45 EF183 27 PCC189 .48 U26 85 0044 .1 :AX7 22 DL35 40 F.FI84 -29 PC0805 .70 1747 73 0045 -1 iBG60 75 DL92 .26 EH90 43 PCF80 28 U49 70 0071 1 iF2 87 DL94 .47 EL33 65 PCF82 -88 U52 81 0072 1 
iP3 76 DL96 88 ELM 48 PCF88 48 U78 24 0075 1 
1.617T 19 DY86 .24 F.L41 .54 PCF800 68 U191 .88 0081 .1 
U40T .57 DY -87 EL84 28 PCF801 28 UI93 .31 0081D 1. 
Cl 28 DY802 123 

EL90 .26 P0F802 39 U251 .61 0082 1, 
C15 58 EABC80 .32 

F.1,95 
01,500 

.33 
.62 

PCF805 
PCF806 

72 
.66 

l'301 
1'339 

.38 

.86 
0082D 1, 
0C170 .e: 

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) An, parcel insured against damage in transit 3p extra. 

FAX 140 
(140 W r.m.s.) 

£84.50 FREET 
Ideal power amplifier for Groups, Discos, P.A. work. Four inputs with mixing, Treble and Bass controls, Monitoring facility. Fully silicon transistorised. Signal overload protection. 
Two outputs, each 70 Watts R.M.S. into 8 Ohms. 
Frequency Response, 30 Hz to 30 KHz ±3 dB, controls level. Total Harmonic Distortions less than 2% at full output. Hum and Noise better than -70 dB at full output. 
Smart hammered -bronze case with handle. Stereo amplifier also available at £9450 (70+70 Watts). Please send S.A.E. for full information. 

FAX AUDIO SYSTEMS 
62 Torquay Gardens. Redbridge, Ilford. Essex. Telephone 01-550-3200 
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GOING BACK ... 

jOappp ap5! 
Reader H. E. Grafton Watts of Uxbridge, Middle- 

sex, recently came across this photograph of his 
receiving set-up of 1925, when he was just 15 years 
of age and still at school. He recalls putting shields 
round the valves because the filaments were so 
bright only to find they expired from the excessive 
heat! 

The horn of the Amplion loudspeaker was driven 
from a diaphragm mounted in the cast aluminium 
box below the horn. The "box" on the left-hand side 
of the table would appear to be a variometer tuning 
unit followed by a detector unit, since a catswhisker 

COLIN RICHES 
ARTHUR DOW 

crystal detector can be seen mounted vertically on 
the front of the unit. The remaining two units were 
presumably audio amplifier stages. 

The loose coils at the front of the table bring back 
memories of nails in cotton reels used to wind coils 
in the early do-it-yourself days. The large accumu- 
lators on the floor are a far cry from the small dry 
batteries that are used today for powering solid-state 
receivers! 

At the end of his most interesting letter Mr. 
Grafton Watts recalls the elderly lady appealing to 
him to slow down the dance music of the Savoy 
Orpheans coming from the loudspeaker! 
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Regular reader Chris Petsikopoulos of Athens has reno- 
vated this 1922 French receiver which uses two R5 valves 
by La Radiotechnique. The bandswitched frame aerial was 

made by Thomson Houston. 

jfitetp fiflongter 
Douglas Byrne, curator of the museum organised 

by the Wireless Preservation Society, has sent a 
delightful photograph of a young visitor at the con- 
trols of a -mighty receiver of 1926 vintage. Just a bit 
bigger than the multitransistor receiver that she 
normally totes around! 

The line of "portholes" seen in the photograph 
enabled the operator to see the individual valve 
filaments when adjusting the rheostats, next line 
down. The seven bright -emitter valves comprised two 
radio -frequency amplifying stages, a detector and 
four audio stages of amplification. In the jargon of 
the day the receiver was known as a 2-V-4 contrasting 
with the more popular 0-V-1 and 1-V-1 of that time. 

Apart from the usual aerial and anode tuning 
condensers the 2-V-4 included a special control for 
varying the bias voltage on the detector valve. Five 
plug-in coils were needed for each band covered 
so it can be imagined that a change of bands was not indulged in too frequently! A hefty 6V accumulator fed the valve filaments while the HT supply was around 60 to 100V. 

\1111111111 

Eectronotes00 

lllil 
"" u'` S. G I NSBERG :<:::::>:<::»> :: ::..: <.. ...<.:::; î;.: :: :: 

DIODES come in assorted types and sizes. These 
humble creatures have only two connections 
and many might consider them the un- 

glamorous relatives of the more exotic types of semi- 
conductor. 

One cousin in this family is the light emitting diode 
or 1.e.ù. now beginning to find ils way increasingly 
into solid state readout devices. These devices offer 
the great advantage over the nixie type tube in that 
they will work happily off of low voltages which are 
already present to power the other solid state cir- 
cuitry within the particular equipment. Nixie tubes 
require high voltages (180V typical). 

But the l.e.d. is far from being fully developed as 
yet and is only an infant on the semiconductor scene. 
A recent order from the U.S. Armed Services has 
been for a huge array of l.e.ds measuring some 6 X 4 
feet. This area will contain approximately two mil- 
lion diodes. The colour which these diodes will 
radiate will be dependent upon the current passing 
through them and will offer a choice of either red 
or green. Further details are restricted for obvious 
reasons. However, it is interesting to note that the 
supplying Company already manufactures a 2,240 
element array. This is used for marking film and is 
described as a "replacement cathode ray tube" in 
this particular application. Look out Shadow Mask 
and Trinitron? 

When the l.e.d. first rose to fame the "in" colour 
was red. Then, someone produced a green emitting 
version. Now comes news that workers are concen- 
trating on a range of colours and there seems no 
theoretical reason why white should not be included. 
The fabrication of these new multi -colour capability 
devices is complex, but it would be a safe bet to 
watch out for some information on them at the 
Physics Exhibition. We might even see a sample or 
two which will cause an endearing glow in the hearts 
of many workers in this field. 

While the l.e.d. forges ahead, the liquid crystal 
still remains a tantalising vision for many. One Com- 
pany at the Electronica exhibition offered a liquid 
crystal readout with four digits. These, note, were 
offered in production quantities so it looks as though 
another device has passed quietly from the realms 
of research and into the pages of practice. 

Liquid crystals take very little power: C-m.o.s. 
takes very little power. Put them together and you 
have the basis of a digital wrist watch which will 
run for a year from a single battery and with truly remarkable accuracy. The c-m.o.s. technique uses complimentary m.o.s. devices on a single chip. It combines both p -channel and n -channel devices coupled together. 
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`Whërecanlget exclusive 
units at lowest prices?:'. . 

ROC ELECTRONICS ! 

l'll 

Nor 

REALISTIC 30 WATT STERIII 
AMPLIFIER MODEL SA -LOO 

A superb hi li amplifier with all the lea 

lures you've ever wanted - for under 
046 00. Saving over (10 00 on the norma 
retail value. Up.to. the -minute slider controls for bass ani treble separate 
volume and balance controls. Headphone socket on front panel. Push-button 
input controls magnetic phono (high;lowl tuner. aux. mono, monitor. 
Loudness push-button control for perfect sound at low output levels. Normal Prr 
Left and right pushbutton onlofl switches for speakers. Noise filtering (55 so 
and tape monitoring facilities. Two auxiliary AC outlets Frequency response 21- 
20.000 Hz r 1 db at full power. 15 watts rms per channel Walnut cabinet with 
satin aluminium trims. Inputs. phono 2 5mV and 5mV RIRA: tuner; aus 250mV. Hum 
and noise: phono - 50db. tuneriaus - 65db How's that for a soeuhcation! 

---- Size 14;" wide. 31- high. 10;' deep. -¡¡ OISON RA -310 AM. FM,MPX 
1 ;}+(STEREO TUNER 

This ROC Tuner is especially de 
signed to match the Olson AM -395 

Stereo Amplilier l 
-r price and 

value. as well as it's good look- 
ing design! But of curse it's also 

deal for use with any other amp irrer The RÁ310 costs CID 00 less than 

the normal retail value. and yet it is a highly sophisticated nnit.incorpo- 
rating the latest solid state techniques. Operation is dull tree for sup - 

ROBB MATCHED STEREO LOUD 

SPEAKERS. Here's real value in 

stereo speakers! Each 'unit comes 

complete with 10 -foot lead and phono 
plug. and look really smart. Power 
handling per speaker: 4 watts rms. 

8 watts peak. Frequency range: 40- 

16.000 Hz. Flux density: 8.500 gauss. 

Impedance: 8 ohms. Dimensions 9' 
high. 5;" wide, 4r deep. Finish: 

oiled walnut. 
ROC PRICE Cl 50 pair. 
Normal Price (1075 

ROC pRICE 

ru 
' 
[SO °° e station holding capability you can connect this Tuner to a stereo 

y4otrnv Pri amplifier to a tape deck or a tape recorder. And of course it covers all 

the stations in the AM and FM bands FM 81.108 MHz. AM 525.1605 kHz. 

FM Sensidvites: FM. 3pV: AM, 250pV Stereo separation 30dB at IkHz, image resection 
60dB Size II wide. 4 high 7; deep. 

eC PRICE 

14.45 

ROC PRICE -*Magi; 

\ i A-3000 36 -WATT 
SOLIO 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 ( - 2db) Inputs Magnetic, Ceramic, 
Tuner, Tape, Aux. Tape Play. Size: 
345mm 300mm -. 130mm. 

--.. REALISTIC SA 1008 6 WATT 
STEREO AMPLIFIER 

le 
Here's fabulous. exciting value in 

,y 0 mimai re. This high quality stereo 
ampli e e sures only 9 wide 3" 
high 5 deep And yet it has sepa- -/- -"% .rte ganged volume balance and tone con 

trots. Plus speaker in;out, mono/stereo, phono/ 
tuner and power on: oft Inde switches. The ends are oiled walnut. with match. 
ing enamelled metal top. The front panel is satin aluminium and walnut.brown 

121 00 
enamel. Frequency response is 50 to 10 000 Ht 3dB. Output 3 watts r.m.s. 

per channel into B ohms Inputs are 100mV for both phono and tuner. 

TEC HR -007 HEAD- 
PHONE RADIO 
When you want to listen Is 
the radio all by yourself. 
Then this will solve the 
problem. Separate volume 
and tuning controls with 

easy ta -use knobs. Frequency range is 
535 to 1605 kHz medium wave band. 

Maximum output is 300 inW. 

.. v,u R- -:I ROC PRICE 05.80 

r< _\\\\\ 
err'p 

ROC( 
PRICE 

ó+a2 o 
Pricel 

lg.60 

ELC.07AGLESTEREO liter, 
CARTRIDGE 
Here's your opportunityill á 
to own a transcription carvidge 
for the price of a ceramic! Is specially de- 

signed to match top quality trine arms, and 

to get the very best from your hull amplifier. 
0 7 and diamond stylus. .Output - 7mV per 

channel. Frequency range 0.21.000 Ho. 

Channel balance. ' 168. Channel separa- 
tion 28d8. Compliance 12 10.6 cm, dyne. 

ROC PRICE OR 37 

OLSON AM -395 
40 -WATT STEREO r 
AMPLIFIER K 
An ideal unit for your new 

stereo separate system. 
It is more than 010 011 

below the normal retail 
price! Making the ÁM395 
one of Britain's best hu -lu 

buys. It takes in signals from magnetic or ceramic pick-ups, 
tuners (see Olson RA -310j 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: 2020,000 Mr . 3dB. Output: 20 watts r. m.s. per channel 

into 8 ohms. Inputs, magnetic phono 3 0mV VISA. crystal phono 100mV: 

tape 160mV. tuner 160mV. Size 11-h" wide. 4' high. 71" deep. Tie 
specification reads well - sounds even better! 

OLSON AM -4004 WATT STEREO AMPLIFIER 

tl 

Normal Price 
(15 70 

g 
Here's marvellous value for someone lust starting to set Them- 
selves up in audioi At only C10 50. you gel a fine amplifier in a 

scratch resistant metal cabinet, with a smart brushed aluminium 
Iront 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 Hr - 3dB Output: 2 watts r. m.s per channel into 8 ohms. 
Inputs: phono BOmV, tuner/aux 80mV. Size 8" wide. 21" high. 
4I" wide. 

25 -WATT 3 -WAY 
CRYSLER 

'LIVING AUDIO' 

SPEAKER CE -5h 

This high quality speak- 
er has its own built-in 
3 -way sound response switch. 
giving you the ideal frequen response I 

hi.li, natural or mood music lis ening. Its 
beautiful, heavy. oiled walnut abtuet 
incorporates two separate speaker units an 8" woofer, and a 5' 

midrange with 2" concentric wester. Power handling 
capacity: 25 watts r.m.s into ohms. Overall frequency res - 
Ponse: 35-20.000 Ho. Cabinet sre: 10;" x 7j- 8( Exactly 
right for matching the most modern decor. 

(39 95 each. 

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 
£4'50 

TWO OCTAVE 
ELECTRONIC ORGAN 

KIT 
Make your own music. 
Complete with speaker. 

£4 50 

Netmal Pr 

PALACE AM FM.'MP% STEREO TUNER AMPLIFIER SSA -16 
This is one of the lowest priced stern tuner amplifiers on the 

market. It covers the lull range of both AM and FM broadcast 
frequencies. And when you're switched to FM, an indicator 
lights up when a stereo signal is received - that's the time to 
switch to 'Stereo'! The SSA -16 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. phono, 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 ' Odo, 
Power output: 4 watts total music power into two 8 ohm 
speakers. Size: 16" wide. 41" high. 8' deep. 

R 446 3 WAY MATCHED SPEAKERS 
NY These will oluslice to your amplifier and to your 

pocket. At only (20 00 a par They are real value -for -money. 

Each cabinet is heavily lagged and teak finished. They 

handle 16 watts rills 18 watts two each I 
Each loudspeaker 

Incluirlo a fit- base unit plus tweeter Frequency range, 40 to 

19.000 He Sine 14 high. 9- urde. 61" deep. 

ROC 7 -WATT STEREO AMPLIFIER 
CHASSIS SK -317 
This eu olive 

Chassis is 
R 0 C Stereo jr"map. _ 
completely 
self-contained. and ,¡.' '. , - 
it costs EZ 25 less ROC PRICE 
than the normal re- 
tail value! The v.5o 
0K311 is a rally Normal Price 17.75 compact unit measuring only 521 wide. 12" 
high and 61" deep. It contains its own mains 
power supply, and has a ganged volume control and separale 
treble controls for each channel. Specification: frequency res- 

ponse 40-17 000 Hz 3dU: output 3 5 watts music power per 

channe Into B ohms, input. phono, 600mV: signal-to-noise 
mato better 'ban 4545. 

OLSON AM -372 16 -WATT STEREO AMPLIFIER le 
Here's a really good amplifier al a really down-to-earth price - 
nearly (7 less than the normal retail value! 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 't gives you outputs for two sets of speakers headphones 

and tape recorders. Frequency response is 30 to 20.000 Hz 

3dB Output &watts r.m,s per channel music power into 8 ohm 

speakers. Phono input 200mV. Tuner input 200mV. Size 
121" wide. 31" high 1;" deep. 

ROC ELECTRONICS D 
M.JORY Esq. 193 EDGWARE RD, LONDON, W21ET. 01-723 621 

CALLERS WELCOME 9-6 MON. TO SAT. 

ALSO AT 87 TOTTENHAM COURT RD. LONDON WI 

TEL: 01-580 3739 OPEN 9-6 MON.-FRI. SAT. 9-1 

Buy it with your 

Return -of -post marl 
order service from 
Edgware Rd. Orders 
over £10 post free 
(UK only). Add 25p 
for p. & p. for orders 
under £10. HP terms 
available for callers. 
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* * * * * * * * * 

CASH 

SAVING 

PACKAGES 

* 
* 
* 
* 
* 
* 

* * * * * * * * * 
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 M1.40 (B); JOYMATCH ATU LO -Z500 £16.45 
(C) 

COMMUNICATIONS HEADPHONES £2.60 (D) 
(All including postage, packing, accessories & insurance.) 

PARTRIDGE PACKAGE No. 1 

9R59DS receiver .. £4950 
Items (A); (B); (D) above .. £1100 
Complete Gen. Coverage 

Station .. .. .. £60 50 

PARTRIDGE PACKAGE No. 3 

JR599 receiver .. £105 00 
Items (A); (B); (D) above .. FREE 

Complete Amateur RX Station £10500 

PARTRIDGE PACKAGE No. 2 

JR310 receiver .. .. E75.00 
Items (A); (B); (D) above .. £7.00 

Complete Amateur RX Station £0200 

PARTRIDGE PACKAGE No. 4 

TS/PS515 Transceiver 180W £21000 
Items (A); (C); (D) above .. FREE 

Complete TX-RX Station .. E210.00 

BARCLAYCARD -ACCESS-PERSONAL LOANS!! 

ALSO: SP5D SPKR. £4.50; 2M CAR TRANSCEIVER 
TR7100 £99.50; 2M PERSONAL TRANSCEIVER TR2200 
£62.50; OA2 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. 
CARRIAGE & INSURANCE EXTRA OVERSEAS. 

BOX 5 
PARTRIDGE ELECTRONICS LTD, 

BROADSTAIRS, KENT 

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 (tin x I I tin). Specially designed to also hold Slider Pots wich 
spacing compatible with published front panel E1 -20 
SET of R's, C's, S/C's, Slider Pots, Transformer £5.95 

8 WATT AMPLIFIER (Nov 1972) 
PCB (Mono-2+in x Sin) 60p 
R's, C's, Semiconductors: Stereo Set E7770, Mono Set E3 ea 

PREAMPLIFIER (Nov 1972)-for use with 8 Watt Amplifier 
PCB (Stereo-3fin z 7}in) Specially designed to also hold all Pots, 
either rotary or slider, plus Selector Switch El -50 
R's, C's, Rotary Pots, Selector Switch, Semiconductors: 

Stereo Set £520, Mono Set E2.50 
Slider Pots & Knobs instead of Rotary Pots: 

Stereo-Extra El -52. Mono-Extra El -26 

LOUDHAILER& SIREN (Dec 1972)-PRE-AMP& SIREN 
GENERATOR 

PCB (21in o 2/in) 75p. 
Set of R's, C's, Pot (with switch), Semiconductors El .45 

VIBRASONIC GUITAR PRE -AMP (Sept 1970) 
PCB (4in x 13ín) 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. [2.85 
Set of S/c's, R's, C's, Rotary Pots, LDR, Lamp, Coupling T/former 
E7`75 

Slider Pots & knobs instead of Rotary Pots-EXTRA E3.36 
DIGITRON IC '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. 

PHONOSONICS 
DEPT. PW3, 25 KENTISH ROAD, BELVEDERE, KENT, DA17 5BW 

MAIL ORDER ONLY 

poly -planar 
20 -Watt Full Range SpeakerJO 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 1B/M for 1 watt electrical Input. Input impedance: 
8 ohms. Operating temperature range: -20°F to - 175°F. Site 
(W%D).L): 1 7/16" x 11 3;4" x 14 11,16". Weight: 19 ounces. 

£6.50 each Stereo pair £1250 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 

LEARN RADIO 
& 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. 
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV, 

ELECTRONICS, C & G, TELECOMMS ETC. ...... 0. s. ..... ' Dept. BPWI3 Aldermaston Court, Reading RG7 4PF 

Name 

Address 

1 

Phone : 0843 62535 or 62839 cheap periods. 
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NEWS FOR 
DX LISTENERS 
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H 

THE BROADCAST BANDS 
Malcolm Connah 

,,\ frequencies in kHz Times in GMT 

DURING the past few months we have been 
examining the ways and means of gaining 
extra pleasure and interest from the hobby 

of DX Listening. One of our readers, Mr. G. E.. W. 
Hewlett of Torquay, has suggested yet another 
method of achieving this aim. 

Mr. Hewlett has made an intensive study of all 
the broadcasts from Radio Australia. He has logged 
their transmissions at all 'hours of the day and night 
and has heard their broadcasts on many different 
bands. Every time a broadcast is heard he notes the 
signal strength (on the SINPO scale), the transmit- 
ter power and the beam of the transmitting aerial. 

All this information provides a good overall pic- 
ture of the station's Service. During November 1972 
Mr. Hewlett logged Radio Australia on no fewer 
than 305 occasions. He chose Radio Australia as his 
subject because the station can be received via two 
different propagation paths. There is the obvious 
direct route and also the longer route round the 
other side of the earth. 

This method can be applied to any station, or 
alternatively to a particular area of the world. If 
the information collected is made into a fully com- 
prehensive report and forwarded to the station it 
will be very useful to the station engineers. The 
reason for this is that all the receptions were made 
by the same person on the same receiver at the 
same location. This enables the station to draw 
direct comparisons between the various broadcasts 
that they have made. 

The following table is an extract from Mr. Hew- 
lett's log and gives some idea of the extent of his 
research into the station: 
Freq. Time Transmitter Details Language 

South & South -East Asia Service 
7145 1500 Darwin, 250 kW, Beam 301 English 
7235 1500 Shepp., 100 kW, Beam 308 English 
9535 2130 Shepp., 100 kW, Beam 308 Vietnamese 
9550 1700 Shepp., 100 kW, Beam 320 English 
9680 1700 Shepp., 100 kW, Beam 308 English 
9740 2100 Shepp., 100 kW, Beam 308 English 

11765 1330 Shepp., 50 kW, Beam 320 Thai 
11765 1430 Shepp., 50 kW, Beam 320 English 
11790 2130 Shepp., 100 kW, Beam 320 Vietnamese 
11790 2230 Shepp., 100 kW, Beam 320 Indonesian 
15320 2300 Shepp., 100 kW, Beam 320 English 
15405 2230 Shepp., 100 kW, Beam 308 Indonesian 
17715 0500 Darwin, 250 kW, Beam 301 English 
17715 2230 Shepp., 100 kW, Beam 320 Indonesian 
17870 0300 Shepp., 50 kW, Beam 308 English 
21550 0200 Shepp., 50 kW, Beam 320 English 
East Asia & North-West Pacific Service 
15240 2100 Shepp., 50 kW, Beam 342 English 
17715 2100 Shepp., 50 kW, Beam 342 English 
Pacific Islands Service 

9570 0700' Shepp., 50 kW, Beam 128 English 

9580 1900 Shepp., 100 kW, Beam 118 English 
11765 0700 Shepp., 100 kW, Beam 128 English 
15240 0130 Lyndh., 10 kW, Beam 110 English 
British Isles & European Service 

9570 & 11765 kHz as in Pacific Isles Service 
African Service 
17820 0330 Shepp., 50 kW, Beam 243 English and 
French 
Receiver: KOYO KTR 1770+CODAR PR40 pre - 
selector. 
Aerial: 32 foot, centre -fed long-wire. 

The first log for this month comes from Rendcomb 
College in Cirencester, Gloucestershire. It was sent 
in by Simon Wormleighton and J. P. Fletcher. The 
equipment consisted of an HRO receiver with 8 metre 
folded dipole and an Astrad -Altair receiver with a 
forty foot long-wire. The stations logged included: 

6130 R. Norway in English at 1230 
7135 T.W.R., Monte Carlo in English at 1930 
9745 R. Baghdad, Iraq in English at 1940 

11755 R. Finland in English at 1825 
11955 FEBA, Seychelles in English at 1755 
15250 RSA, South Africa in English at 1600 
17815 HCJB, Quito, Ecuador in English at 2030 
17820 R. Canada International, English at 1250 
25790 RSA, South Africa in English at 1510. 

Rex Cooper of Foulden in Norfolk has sent in 
another interesting report of stations heard on his 
6 -valve Domestic Receiver. The log includes the first 
mention on this page of the Madagascar relay of 
Radio Nederland. 
9605 R. Dif. de Sao Paulo, Portuguese at 2310 
9610 R. Damascus, Syria in English at 2145 

11650 RAE, Argentina in English at 2325 
11650 R. Nederland, Madagascar relay with sign -off 

in English at 1830 
11720 R. Nacional de Brasilia, Portuguese at 2200 
11720 Saudi -Arabian BC, English at 1810 
11890 R. Lebanon with News in English at 1835 
17800 NHK, Japan, News in English at 0905 

Richard Witney of Braintree in Essex received a 

Skywood SX-203 receiver for Christmas which he 
used to hear the following stations: 

7100 R. Tirana, Albania in English at 2220 
7245 R. Austria }n English at 0902 
9545 R. Ghana in English at 2100 
9655 R. Damascus, Syria in English at 2030 

9675 Radio Ceylon in Ehglish at 0200 
11815 T.W.R., Bonaire in English at 0100 
15185 Radio Nigeria in English at 1620 

15245 RSA, South Africa in English at 1600 

Reports should arrive by the 15th of the month 
and be addressed to me at 59 Windrush, Highworth, 
Swindon, Wiltshire, SN6 7DT. 
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THE AMATEUR BANDS 
David Gibson,G3JDG 

,,tí Frequencies in kHz Times in GMT 

NOW that we are well into 1973, how about 
getting down to some Amateur Radio resolu- 
tions? Hopefully, these will last longer than 

the ones you all made on January 1 and have all 
now been broken! One possibility might be to attempt 
to contribute something really worthwhile this year. 
For example, there are three beacon stations all 
happily radiating in the ten metre band. At present 
we are on the downward trend of the sunspot cycle 
and conditions on 28MHz should (in theory) get 
progressively worse -or more interesting? If you 
can standardise on a receiver, the settings of the 
controls on the receiver, and a "standard" antenna, 
you could monitor these beacons at regular intervals 
and collect some useful data. Frequencies and 
locations for the beacons are as follows: GB3SX, 
28.185MHz, Crowborough in Sussex; DLOIGI, 
28.195MHz and 28.200MHz, near Saltzburg in 
Germany; 3B8MS, 28-190MHz, Signal Mount in 
Mauritius. If it will help, or encourage anyone, I 
will be happy to publish the sunspot count each 
month, although these will be a bit behind since 
they will come from a professional laboratory who 
don't exist for the purpose of sending of 3JDG 
sunspot counts. Incidentally, there are other beacon 
stations radiating. Two metres is another band which 
has these in evidence. 

D. Warmer (Sittingbourne) is a keen 3.5MHz 
listener and spends about 80 per cent of his time on 
that band. He mentions that VE7AGJ is looking for G 
contacts on 80 at around 0430hrs. Early birds might 
try the top end of eighty, from 3.790MHz to 
3.800MHz. 

Listeners on the h.f. bands will have to mind their 
manners. This is very pertinent if they hear ZD8AW 
who is an XYL and operates from Ascension Island. 
(Now what's a nice girl like you ... etc?) 

Another eagle -eared s.w.l. is J. Birrell (Notting- 
ham) who gives word that VK9RY is on from Papua. 
Apparently this station is on every day on 21MHz 
and 28MHz. John also notes that ZD9GC is active 
from Gough Island. Worth a listen in the afternoons 
on 28MHz for a ZD9 callsign. 

Two events are not too far away and might be of 
interest to many readers. The first is mainly for the 
v.h.f. types. This is the RSGB v.h.f./u.h.f. Conven- 
tion which takes place at the Winning Post Hotel, 
Whitton. Middlesex on April 7. Full details from 
the RSGB-usually a very interesting affair and well 
worth going to if your interests lie in the higher 
frequencies. Second event is the first Mobile Rally 
which should stir up quite a bit of activity on 
top band. This is the White Rose Rally at Lawnswood 
Girls' High School, Ring Road, West Park, Leeds 16 
on April 1. 

A very high activity in February for contest types. 
My little black book lists the following: February 
3-4, ARRL DX (phone); 10-11, topband contest; 
17-18, ARRL DX (c.w.); 18, 70MHz open contest; 
24-25. REF contest (phone); March 3-4 Two metres 

and seventy centimetres contest; March 3-4, ARRL 
DX (phone); March 4, two metre fixed. Speaking of 
future events, did anyone log EIOYSE. This was a 
special callsign for a station operating at the Royal 
Dublin Society showgrounds. 

For those not familiar with contests they are very 
good fun and can bump up your "Countries heard" 
score (and your ego too) quite a bit. If you haven't 
listened in on a contest before, now is the time to 
try. Start with a phone one and see how many 
stations you can log. You can also give your aerial 
a good try out too and see how your rig compares 
with other peoples' equipment. 

Those, like '3JDG, who have a miniscule garden 
will weep openly when they hear of Graham Arm- 
strong's 550ft. long wire. This r.f. clothes line is 
some 50ft. up and feeds a 9R-59DS receiver. Top - 
band goodies bagged are DL5XF, EP2BQ, HB9CM, 
PAOHLA, PAOPN, W1GL all on s.s.b. On c.w.; 
KV4FZ, KV4UE, OK1ATP, OK1FCW, W1BB, 
W1HGT, W8FFT. 

People with the super-dooper b.f.o. swishing, a.v.c. 
-controlling everything receivers should try a regen 
claims Stanley Sharred (Birmingham). Topband on 
his three -valve receiver sounded like; GW3UCB, 
OK1FCW, OK1ATP, W1HGT, W1VS and a K7 which 
got away (all these on c.w.). Meanwhile, in another 
part of the house lurks an R1155, 140ft antenna and 
a brother, one David Sharred. Log for eighty from 
the udder brudder reads; YA1DT, YO3AN, XP2CA, 
ZC4HC, ZL2MI, ZS3GH. 

Neil Marshall (Old Coulsdon) has 128ft. of wire in 
the loft. This, plus a 19 set got him the following on 
80 metres; K4CIA, OHONJ, PY1CAD, VE1BB, 
VE1IE, VE2XB, VE3UA, VK2AVA, VU25BX, 
WA2EAH, WA9OTH, W1DL, W2GO, W4AP, ZL4KF, 
ZS1MH, ZS3GH, 4Z4DX, 9H1C. 

Eighty metres is my favourite band confesses 
Peter Reed (Brighton). Receiver is an R1155N and 
a Joystick antenna. Cream of those received are; 
CE8AA, VK2AVA and ZL4KE. 

Roger Dixon (Skipton) pointed his CX 203 receiver 
in the direction of twenty metres this last month. 
This, together with a PR30 and 100ft. end fed 
brought the following log on s.s.b.; CR6A, CTÌXY, 
CT3AP, EA5LC, EA8BW, F6AOE, F9LC/MM, 
FY7AE, G3KGJ/P/VP9, HS5AFJ, IT9LPP, JA3FD, 
JA4BLY, JA8MWU, K1SLL, K2ISP, LU4ECO, 
OHONI, VEOMAB/MM, VE1ASJ, VE3CNE, VESCJ, 
VE7ATP, VK2AZO, VK3IPI, VK3LB, VK4GD, 
VG6RG, VO1CO, W1AA, W2JQV, W3CRA, 
W6CWN/MM, W6DL/CT1, W6ZJA, XT2AG, ZB2A, 
ZC4DJ, ZD3D, ZD5EL, ZD8KO, ZL1ABO, ZL2AAW, 
ZMIASY, ZS4NJ, 4X4BL, 5T5DA, 9H4H, 9H5D, 
9J2SS, 9K2BQ, 9V1QT. 

l 

Logs, in alphabetical order please, to arrive by 
the fifteenth of the month to: 

12 Cross Way, Harpenden, Herts. 
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SÁ25-SA35-SA100 
LOW-PRICED AUDIO :MODULES 

FOR DOMESTIC & COMMERCIAL USE 

THESE THREE MODULES HAVE ENJOYED UNPARAL- 
LELED SUCCESS DURING THE FIRS- FEW MONTHS OF 
THEIR BEING MADE AVAILABLE FO THE GENERAL 
PWBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE 
CAN NOW OFFER FAST DISPATCH ON MOST OP OUR 
ADVERTISED ITEMS, NCLUDING THESE THREE 
MODULES. 

SA25 £2.95 
2! WATTS RM3. 7 trans s -rs 7 diodes 

SA35 £4.45 
35 WATTS RMS. r trans --gars ' drodr-, 

SA100 £10.90 
100 WATTS RMS. 11 ta s,s tors 6 < odes 

ALL THREE MODULES HAVE OPENI & SHORT CIRCUIT' 
PROTECTION, AND THE SA100 IS PROOF AGAINST 
OVER -DISSIPATION & FAULTY INDUCTIVE LOADS. 
'CNLY ADVANCED DESIGN TECHNEQUES MARE THESE 

}1 E2(TRA-ORDINARILY LOW PRICES POSSIBLE. 

BRIEF SPEC. FOR ALL THREE MODULES 
f req. response 

Distortion 
Loads 

15-40,000 Hz ± 1dB 

02% at1 kHz 

4 to 16 ohms 

Quiescent current 15 mA 

Eloise Better than -75 dB 

Supply voltage 25-45 voltes SA25/35 
40-70 vola SA100 

S ize 44' x 4 z 1' (SA103) 
4' x 3' z 'l' (S A25/SA35) 

Circuits, connecting instruction and application data ers supplied 
tree with all modules. 

POWER SUPPLIES FOR 
THE SA25/35 & SA100 AUDI) MODULES 
PU45 Unstabilized supply for 2 SA25/35 £4.00 

PU70 Unctabilized supply for one or two SA100 
E771. carr, 40p 

MT45 Transformer fa: above, heavy duty £2.18 carr. 20p 

Stab PS45 Stabilized module for 2 SA25's or two SA35's 
£254 carr. free 

MT30 Transformer for unstabüized supply cornolete with 
rectifier diodes mounted £3.90 carr. 20p 

MT70 Transformer for PS70 £4.94 carr. 40p 

PS70 Stabilized supply module far one or two SA100's 
£4.89 carr. free 

ALL MODULES ARE BUILT ON 
GILASS FIBRE P.C. BOARD 

AND ARE SUPPLIED FULLY TESTED 

ENTERTAINMENTS. 
STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT 
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN 
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES. 

OTHER SAXON PRODUCTS .. 
120 WATT HEAVY DUTY MODULE £13.90 + 20p carr. or with supply 

£1815 á 40p 
rr. 

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 T03 
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 101( 
Construction Fibreglass board 
Size 8- o 4 a 4' (5' with supply) 
Low distortion parallel push-pull output stage. r NEW I supplyversion £27.90 

SINGLE CHANNEL SOUND/LIGHT CONVERTER 

This compact end 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, es 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. 

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 lough white steel case with a blue 
hooded cover. Fully guaranteed. 

carr.' 
30p 

MONO VERSION £0.50 carr. 20p (As Illustrated. S.A.E. details 9 volt operation) Outputs up to 
1 volt RMS 

SAXON STEREO 
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. £3490 carr. free 
This versatile unit is now available Ina black vynide 
cese 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 basa and treble controls. Ideal for small groups J.S., etc. 

The SAXON 100 £4850 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 ES95 carr. 30p. 15- 50W.8/15 ohm £1450 carr. 50p. 
12' 40 watt 15,000 gauss magnet system 8/15 ohm £1150 carr. 40p. 

A.K.G. MICROPHONES suitable for disco, group or general P.A. use. 
D11DHL rrp £1100 our price £045 post free SEND SAE FOR 
D190C High Z rrp £21 50 our price £17.45 poet free OUR AKG PRICE 
D1000C 24 et gold plate rrp £37'00 our price £3200 post free LIST. DISCOUNTS 

ON ALL MICS. 

CALLERS & MAIL ORDER: CALLERS ONLY: 
351 Whitehorse Road, 
Thornton Heath:, Surrey. 
91-689 3685 

OUR NEW 
DISTRIBUTORS 
CIRCLE SOUND, 
328-330 The Banks. Rochester 
Medway 404199 

BUSINESS 
HOURS: 
9.30 a.m. 
to 5.30 p.m. 

TERMS OF BUSINESS: 
C.W.O. or C.O.D. (350 extra) 
All cash in regd. envelopes pleasel 
Telephone orders to our CROYDON BRANCH. 
TRADE & EXPORT. enquiries invited. 
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ORGAN KITS 

N 

i .Ij¡ Ili fllilÿj(lili'II(I111!(t' i¡it; 

Build your own Electronic Organ, if you want 
the best value for your money. Yes you really 
save over 50% and get the best and up-to-date 
designs. There are four models to choose from. * Portable -4 octave keyboard with ID voices, 

3 pitches-vibrato, at £143.29. * Console -5 octave keyboard with IO voices, 
3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato built in amplifier and 
50 watt 12" Goodmans speaker at £199.75. * Console -2 x 4 octave keyboards and 13 note pedal 

board, 29 voices, Vibrato, Delay Vibrato, Sustain 
Reverberation, Percussion, Wah Wah, etc. at £406.00. * Console -2 x 5 octave keyboards and 32 note pedal 
boards, 32 voices. Vibrato, Delay Vibrato, Sustain 
Reverberation, Percussion, 3 Couplers, etc., at ES53 60. 

Business hours: IO a.m. to 7 p.m. Monday to Saturday. 
Thursday closed. 

ALL COMPONENTS CAN BE BOUGHT 
SEPARATELY. SEND 50p FOR LATEST 
CATALOGUE, WHICH INCLUDES 
SPECIALIZED COMPONENTS, HI-FI 
EQUIPMENT AND ELECTRICAL 
HOUSEHOLD APPLIANCES. 

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE ROAD, LONDON, S.W.I8 
TEL: 01-870 4949 
EAST LONDON BRANCH OPENING SOON. 

E. 
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Vary the strength 
of your lighting with a 

4 

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- 
tings. 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 £3 20. Kit Form E2 70 
300 Watt- E2.70. Kit Form E2 20 

All plus 10p post and packing. 
Please send C.W.O. to: 

DEXTER & COMPANY 
2 ULVER HOUSE, 19 KING STREET, 
CHESTER CHI 2AH Tel: 0244-25883 

As supplied to H.M. Government Departments. 
1030 

EX COMPUTER PRINTED CIRCUIT 
PANELS 
2 x 4 in. packed with semi -conductors and 
top quality resistors, capacitors, diodes etc. 
Our price IO boards 50p (8p). With a 
guaranteed min. of 35 transistors-data 
included. 

SPECIAL BARGAIN PACK 
25 boards for El (25p). 
ELECTROLYTICS 
I0,000µ 75v, 33,000µ 40v, 4f x 2i in. dia 
25,O00µ 25v, 20,000µ 30v, 8,000 55v, 44. x 
in. dia. S0p (12p), I5,000µ 15v, 4i x 2 i 

dia. 20p (IOp). 2,000µ 25v wire ende. 
3 x I in. dia. 15p (5p) or 12 for E1.50 (15p) 
250 MIXED CAPACITORS 60p (8p) 
250 MIXED RESISTORS 60p (8p) 
3A STUD RECTIFIERS, 100 p.i.v. 

4 for 50p (5p) 
ASSORTED RELAYS 8 for El (25p) 
SUB MIN. CO -AX. PLUGS & SKTS. 

4 pairs 50p (Sp) 
MINIATURE GLASS NEONS 

12 for 50p (Sp) 
REED RELAYS, MIXED 10 for 50p (5p) 
MICRO SWITCHES, MIXED 

8 for SOp (Bp) 
PAPST EXTRACTOR/BLOWER FANS 
100 cfm 41. x 4i x 2 E3 -SO (28p) 
QUARTZ HALOGEN BULBS 
12v S5w SOP (Sp) 
Postage and package for each item shown 

in brackets. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 

01-478 8499 

GEIGER COUNTERS 
(FOR MAINS OR PORTABLE BATTERY USE) 

Latest Home Office 
release and probably 
the last, of thin en 
known Contamination 
Meter No. 1, this very 
neefui Instrument Is 
used for the measure- 
ment of Radio - 

Activity. Indicated on 
an Internal Meter 
.caled 0.1 to 30 milli 
Rontgene/Hour, a 
socket is also provided 
for additional Bound 
Monitoring on Head- 
phones. This Instru- 
ment is housed in a 
Strong light Alloy 

Case, placed in a carrying Haversack with 
shoulder strap. Containing Cable and Hand held 
Probe, Instruction Card, pine the latest plug in Vibrator Power Unit, which noes current email 
Translator Radio Batteries (4 Mallory Long Life 
RM12 or 4 EverReady H.P.7 or equivalent makes). 
For Mobile nee anywhere. (Coat Gov. approx. 470 
each). Supplied Brand New in Carton only U-60 cars. 50p. An additional plug in Power Unit for Laboratory use, operating from 100-120 volte or 
200-260 volte A.C. Maine le available. Supplied 
Brand New in Carton at only 58.50 poet 25p. 
A few Geiger Counters se above but not bored in cardboard cartons, available at only 44.60. 

Meter Dose Rate Portable 
Trainer No. 1 
This wee used to train in the 
use of Geiger Counters. A very 
compact eelfcontained Geiger 
Counter, being very sensitive. 
Radiation Indicated on In- 
ternal Meter sealed 0 to 3 
Rostgene/Hour x 10-4. Unit contained in Waterproof Alloy Caae, which le hand 

held. Uses Internal Batteries (4 EverReady B105 
and I UI or equivalent makes) Not Supplied. 
These had little or practically no use, supplied as New In Cartons. Few only U-60 cart. 50p. 

JOHNS RADIO 
Dept. D, 424 Bradford Road, 

Batley, Yorks. Phone Batley 7732 
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ISSUES FOR DISPOSAL 
...P. Wireless for: 1986 May to Dec., 1967 Jan. to Dec., 1968 Jan. to Dec., 1969 Jan. 

May.. Nov., Dec., 1970 Jan.. July. Oct., 1971 April. 
...and P.E.: 1986 Oct. to Dec.. 1967 Jan. to Oct. Dec.. 1988 Jan. to May., July,. 

Aug., 1969 Nov. Dec., 1970 March. Nov. Dec., 1971 Jan. to April. 
-R. H. Wike, 8 Orford Road, Padgate Lane, Warrington, Lance. 

...P.W'a 1957 onwards cover price t P.P.-Offers to: C. Bovlll, 12 Gorselands 
Dartmill Park, Byfleet, Surrey. 

INFORMATION WANTED 
..information on converting a Sobell TPS147 TV set into an oscilloscope.-J. 

Miehm, 86 Forest Road, London, N98RX 
..wanted to buy or borrow instructions manual or any gen for Eddystone com- 

munication receiver 5640 (all valves missing). Will pay postage etc.-E. J. Manolo, 2, 
Blacqulere Villas, Phibeborough, Dublin 7, Eire. 

..any info on a Pye PTC 3004 high band base receiver for use on 2 metres.-B. Dunn 
17 Duke St., Clayton le Moors, Accrington, Lancs. 

..Instruction book or circuit for R-2A/ARR-3 receiver-R. W. Appleby, 34 Furs. 
Avenue. St. Albans, Herts. 

..any info re circuitry for an Infra red closed circuit alarm design using an OCP. 
71 or similar.-H. Bye, 110 Burnt Oak Lane, Sidcup, Kent. 

.service sheet for a Robuk tape recorder type RK4 (or even a circuit diagram). 
-R. Carter, 41 Manston Crescent, Crossgates, Leeds. LS15 80Z 

.any Info on the Marconi 'Oceanic' receiver type 975A, Serial No. S11.-B. Taylor 
The Green, Goose Green,Pulborough, Sussex. 

..any Info on valve line up in the TRUVOICE TREBLE -N -BASS FIFTY, 50 watt valve 
amplifier.-G. Parkin, 2 Westfield Cotts, Westmelton, Rotherham, Yorks. 

numbers of transistors and Info on their connections Into circuit For output stage 
of Sinclair system 2000 35watt stereo ampl.-R. Greene, 14 Cremore Road, Glasherin, 
Dublin 11, Eire. 

..any Info circuit or manual for the CR100 (B.28) communications receiver.-A. G. 
Jones, 6 Gower View, Llanelli, Carms. S. Wales. 

..meter, frequency deviation (teat gear 3227)-FR5001/V. Function/operation/con- 
version Information please.-E. Withers, 146, Winchester Road, Basingstoke, Hants. 

. construction data wanted for Oscilloscope with ACR13 C.R.T.-G. Hetherington, 
Batlinamore, Co. Leiterim, Ireland. 

.Information wanted on VCRI38A and VCR139A scope tube, especially oin details 
and operating voltages-plus any scope circuits using these tubes.-P. Seddon. 48 
Cymbel Ine Way, Rugby. 

..Info on frequency modulation convertors.-J. F. Diaz Prieto, Medico Psiquiatra, 
Apartado 9, 055, Madrid -9. 

..Info on constructing a fixed speed, mains stroboscope and a light sound syn- 
chronizer to run off of a 50 watt amp.-R. Hornby, 4 Liddymore Road, Watchet, Somer- 
set. 

Info on how I could get a volume control for a Loewe opto stereo tuner receiver.- 
J. Joyce, Grove, Wantage, Berks. 

.a circuit for a sweep generator.-K. W. Capewell, 168, Burnbridge Road, Old 
Whittington, Chesterfield, Derbyshire. 

..a service manual for a Jason JTV2 Mk. 2.-B. P. Barker, Weybridge, Surrey. 

..a circuit for a diode noise limiter, using a EB91 valve, suitable for use Ina com- 
munications receiver. A Kingerlee, 3 Portland Road, Oxford, OX27EZ, 

.Info on attaching a signal strength and cergie channel meter for an f.m. tuner.- 
D. S. De Silva, London, S.W.17. (St. Benedict fospitai). 

..Info for the assembling of a power supply for 24V. E. de Oliverira, Apartado 20 
Carcavelos, Portugal. 

details of Valve Voltmeter Battery operated Radio Constructor 1967? Also Jan 
1989.-D. G. Biddle, 2B Rockbourne Road, S.E.23. 

..circuit diagram and Information of the power amplifier mentioned by Mr. Rost - 
guard In his letter published in April '72 or another good quality value amplifier, as 
I am also one of the dying breed.-R. H. Harper, 7 Brookend Road, Sidcup, Kent. A15 
BBE. 

Info on very old blue -prints. Such as Refects Circuits and also Crystal sets.- 
C. Llnch, 26 Henley Avenue, Connahs Quay, Deeside, Flintshire. W.Wales 

.a device which consisted of Thermopiles which were heated by gas and provided 
HT direct and a supply for charging 2V acc. used to be used for power. The writer 
wishes to know whether thermoplies are available which could be used to charge 
12V ace for use in a caravan.-J. Robb (Electronics) Ltd., 29 Sclennes Road, Edinburgh 
EH9 INX. 

Info where I can obtain the wafer switches, fora Perdio Town and Country receiver 
-M. A. Wood, 45 Rivermead, Cotgrave, Nottingham, NG12 3LP. 

. any Info on a model railway train speed control circuit.-M. Robson, 8 Withipoil 
St, Ipswich, Suffolk. 

..any info (especially circuit diagram) on a R1155A receiver. I have no Information 
at ail.-J. Thomson, 32 Sunnyside Avenue, Port Glasgow, Renfrewshire, PA14 6QQ 

.Service info required on the following EMI oscilloscope Model QD/101 and Home- 
lab signal generator AF, RF type 10.-B. Thomas, 8 Whitehall Road, Barton le clay, 
Bedford. 

..service info for "Eddystone" RX type B40A-Manual or any Info loan or purchase. 
Also circuit or additional info for Murphy 700 series, Television converter.-F. Payne. 
15, Wood Crescent, Nolte Estate, Oldham, Lancs. 

.wanted, I.C. data sheets, any type, state price,-J. Rowley, 18, Old Park Road, 
Shlrehampton, Bristol, BS11 9PW. 

..wanted manual or handbook for R209 Rx.-I. Simpson, 107 Derryhale Road, Porta - 
down, Co. Armagh, N.I. 

..any info or a diagram to build a transmitter receiver for use underwater at a depth 
averaging from 30-80ft. With a range of about 100ft.-B. A. Conyers, 6 London Road, 
Observatory, Cape Town, Rep. South Africa. 

.. Loan of circuit diagrams for the old 17 set and R209 Mk II, what frequencies does 
the 17 set cover and has anyone modified the R209 from 12 volts d.c. to mains operation 
does this eliminate the "Buzzing interference" on the range one on Top band 1.8 to 2 
meg-K. F. Best, 17 Chepstow Close, Croes-Y-Ceillog, Cwmbran, Mon. S. Wales. 

."Your price for blueprint and construction details for P.W. 35W Guitar amp. 
May 84 issue.-P. Kingsley, 89 Main Road, Crynant, Neath, Glam. 

."1 need a 15kv supply any Ideas.-P. Martin, Windrush, Boileau Ave., Tacol- 
neston, Norwich, NOR 87W. 

..circuit diagram, service sheet or manual, In tact any literature relating to the 
Cossor, Oecillograph Model 1035 scope.-L. A. Hall, 18 Heather Road, Fawley, 
Southampton, Hants. 

.instruction manual and/or any gen regarding a 1946, Marconi CR100-1329, A.P. 
(admiralty pattern) W2698.-J. Baker, 16 St. Christophers Road, Haslemere, Surrey. 

..Circuit diagram and/or manual for Solartron Scope type C.D. 513-C. Newbury, 
4 Sunningfleld Road, Hendon. London, N.W.4. 

. a copy of a battery valve voltmeter In Radio Constructor about five years ago.- 
D. Biddy, 28, Rockbourne Road, Forest Hill, London, S.E.23. 

THE 

m 
W 

CHARLES MOLLOY 

edium 
ave Column 

RM. BEYLEMANS of Brussels, Belgium reports 
hearing Radio Algiers 251kHz on the long - 

waves relaying the French Network of R.T. 
Algerienne. Reception reports should go to 21 
Boulevard des Martyres, Algiers. Azilal, Morocco on 
209kHz is another North African that uses this band 
and is usually heard with programming in Arabic and 
some interference from Kiev, USSR. Geoffrey Driver 
(Woodham, Surrey) has been active on the medium 
waves and his log includes Tenerife, Canary Islands 
on 620kHz; Bissau, Portuguese Guinea 1070kHz; Novi 
Sad, Yugoslavia 1268kHz in English at 2200hrs; Radio 
Tirana, Albania 1394kHz; Trans World Radio, Monaco 
1466kHz at 2130hrs; Manx Radio on 1594kHz. 

Kenneth Turner (Edinburgh) has heard the 10kW 
Radio London 1457kHz which he reports as being 
strong during the afternoon. Dr. H. S. Brodribb 
(St. Leonards-on-Sea) points out that Radio Brighton 
1484kHz is on an international common frequency 
and consequently it is inaudible along the south 
(coast of England because of interference from 
Ostend. Radio Merseyside is now on 1484kHz as well 
as v.h.f. but at the time of writing there is still no 
reliable news about Radio Nottingham or Radio 
Derby. 

Brian Walsh (Romford Essex) has heard CKGO 
Ottawa on 1440kHz at 0230hrs GMT. CKGO is not a 
new station but is the new callsign for CKPM, which 
is listed on that channel. Readers who have not yet 
heard North America on the medium waves should 
listen on 930kHz after 2330hrs for CJON St John's, 
Newfoundland. Look for the AFN station on 935kHz 
and then tune slightly to the low frequency side of 
it. CJON has been a consistent signal recently and 
has been logged several times when no other North 
American could be heard. On the high frequency 
side of AFN there is CBM Montreal on 940kHz, 
which is a key station of the Canadian Broadcasting 
Corporation and is being heard well at present. WINS 
1010kHz in New York City is often strong and 
sometimes causes a heterodyne with Lopik, Holland 
on 1007kHz before the latter closes down at mid- 
night. WOR 710kHz, also in NYC, has been logged 
a number of times recently by the writer after 
2330hrs with interference from CJOX Grand Bank, 
Newfoundland on the same frequency. 

The Voice of Free Asia is the name of the 1000kW 
Voice of America outlet on 1580kHz, located at Ban 
Pachi Thailand. It is on the air nightly from 2200hrs 
until 2230hrs with news in Cambodian, but the identi- 
fication at the start and finish of the transmission is 
in English. Tune between the European channels on 
1578kHz (Italy) and 1586kHz (West Germany). Ban 
Pachi has been heard in Europe several times this 
winter and it verifies. Reception reports should be 
sent to the VOA, Washington DC 20547, USA. 

Please send logs and information about the 
medium waves to the author at 132 Segars Lane, 
Southport PR8 3JG. 
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TAKE 2 
JULIAN ANDERSON 

WHEN we think about audio amplifiers we 
almost always think in terms of high fidelity 
and high output power. There are many 

occasions, however, where distortion is of minor 
importance and other factors come into play. Most 
audio amplifiers have a quiescent current drain of 
at least 25mA, for battery operation this is a little 
severe. For a baby alarm such a current consumption 
would be very eXpensive. An amplifier on the other 
hand may not always be required for ordinary speech 
and music; frequently we want pulses or tone to be 
fed to the speaker, for this we want high output 
for a low quiescent current. The amplifier that we 
are describing here is designed for these functions 
rather than for good quality. It can be used with 
almost any speaker impedance and all -in -all is a 
pretty versatile little circuit. It is possible to obtain 
pretty fair quality by adjusting a preset pot incor- 
porated in the circuit, but this is not the prime 
purpose of our project this month. 

The Circuit 
The amplifier takes a pretty conventional form. 

The input signal is fed to the base of Trl via the 
d.c. blocking capacitor Cl. The inpepensitivity for 
full output is about 30mV and the ili113ut impedance 
a little under 10k11. Trl is the driver for the com- 
plementary output pair. In the no -signal state the 
voltage at the collector of Trl should be roughly 
half that of the supply voltage, as will be the 
common point of Tr2 and T. When a positive 
going signal is applied to Trl this transistor conducts 
more, thus increasing the bia current for Tr3, but 
turning off Tr2. When the si 1 swings negative the 
reverse happens. The comm n point of both these 
changes is at the emitter junctions of Tr2 and Tr3 
and this signal is applied to the loudspeaker via the 
d.c. blocking capacitor C2. 

Circuits of this type require some form of d.c. 
stabilisation and so the base bias supply for the 
driver transistor is taken from the output. This also 
applies a.c. feedback, so improving the quality 
slightly. R3 serves the function of applying a certain 
amount of base bias between the bases of Tr2 and 
Tr3. If the output quality is of no importance at all, 
then this resistor may be omitted, connecting the 
two bases together. The quiescent current is then 
extremely low, only about 1nn but for any sort of 
quality the resistor is really nee ed. 

VR1 can almost be regarded as a quality control 
preset. If the value is at maximum the quiescent is 
low and so is the quality. By reducing the value, the 
quality will improve dramatically but so will the 
quiescent current. Fair to good quality will be 
obtained when this reaches a little over 20mA. When 
setting this component a meter should be inserted in 
the supply line to ensure that the current drain is 
not much over this. 

C2 need not be quite so high a value if the amplifier is not required to handle low frequencies, in fact it can be as low as 10/LF if pulses are being handled. 
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VR1 
1k 

Tr 2 
BC169C 

Tr 3 
2N3702 

Tr 1 

BC169C 

R2 

W` 
39k 

C2 

250pF 

o -/ 
9V 
PP9 

L S 

3-1511 

Fig. 1: The complete circuit; see the text regarding VR1 and R3. 

Z 

Tr2 

R 
2 

0 0 
vRt 

o LL +ve via SW7 

T°3 

o o o 

o o o 

Strips 
this way 

Fig. 2: A suggested component layout on Veroboard. 

-ve 

LS. 

* components list 

R1 

R2 
R3 
VR1 
Cl 
C2 
C3 
Tri 
Tr2 
Tr3 
SW1 

tp 
1p 
tp 
5p 
4p 
5p 
5p 
lip 
lip 
10p 
5p 

59p Prices are those advertised and may have changed. 
No allowance is made for minimum order costs or for postage and packing and these points should be checked carefully before ordering. 

101á21W, 5 per cent 
39kí 
2200 
1k12 skeleton preset 
5µF 10V min. 
2501.1.F 10V min. 
250µ.F 10V min. 
BC169C 
BC169C 
2N3702 
On -off toggle switch 

The layout is not critical and all the components will mount onto a small piece of Veroboard as shown in Fig. 2. The skeleton preset may well fit at an angle as shown, so avoiding bending the pins. 
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ATTRACTIVE 
DISCOUNTS 
ON MANY ITEMS 

TRANSISTORS 11;''''''''';;1;:;;;;;;Y.. 

tr,,,,,ln.,,_ r ,.i, ,..e,.r 
u;akeet .auty or,a t:nndu 
I rualntiay sub FREE ri 

MANY HUNDREDS OF DIFFERENT TYPES IN STOCK 

ALL IN OUR NEWEST CATALOGUE 

No. Typ Multi-purpo 
211697 RII. NPN General era! 

881904 tier. NPN 
281806 
252646 Nil. UJT 
8E2926 NPN 
288006 77 PS 
2E8702 PNP 
2118704 NPN - 

AC126 Ger ¡ 
AC128 
AC176 
AD149 
ÁD1l 61 
AD 
B 

B 
OA 
OA 
8D1 
W O2 

RES 

Values: 
Ele ,Ienotee 

t heir leca, 
:, l and s 

.,r rn,e 

BA 

RSIa115 

Spelt 
lack 

CARBON 
nniall h' 
470 (ì, 
470u. 
mounting 

ZEBER DIO - 
27V to 36V 
I 5W 4.7V to 
Clip to Incresse 

/'MATURE s; 

76;260\'. lIPIUT. 

MAINLINE AIIIPLIPIER 
70 watt power amp. n 

supply kit. 98.00 nett Nato..:,, 

t Above prices for neonoa Ste 
amp lilt, roomer supply kit 
hu,ld ing your own cabinet, !38 

ELECTRÖVA[LFE 
Electronic Component 

Specialists 
MINITRON 

DIGITAL 
INDICATOR 

TYPE 8016P tienen reg- 
relent indicator com- 
D llbl with Fitandaril 

eerle> logic modules arid pr ; ,7- e l pl * p.,_ 1` 
misted f11: 

We are official distributors for 
SOLDERSTAT O SR 
As appointed ,li.tr,t,'il,'ry for well-known k:l remr,,' 
Noll "8Ider.tst" r.,rter 1h). light weight tm,de) 
HMS t, in or 24 watt r:ite,.t. 710,240V a.c. £1 .87 

INFINITELY VARIABLE 
TEMPERATURE CONTROLLED 
SOLDER IRON 

eeigned essentially for t i.r, , ,imat ure an,l printed 
hoard a..en,blle.+ Temperature I. adjusted as 

he control on hare and remains constant 
,g or on mail. Although for working to 

laudardn, the iron is of rugged con- 
^entionally reliable. f9.20 ...eh hare. nett 

it's more 
than just 

"1%A a catalogue 
`:- T R .. No -6 - and we 25 p 

ve 

-`w: 
you a 

REFUND VOUCHER 

with it 
,........... , 4..0. t.:;ar 

anual 01 valuable 

rioting --96 pa[°s) to u much a m 

_dace catalo[uc of sea ä Lô dmakers' 

No. 6 (4th D e new offered 
lac Catalogue 

t!t°. cos terns are brand discounts to 
orCS ' 

The coMpretgt coots rec. All 
spending on orders for e 

technical come°titive, 
there are attractive additions 

x 5+" 

now 

accessories, available for 
Prices are voucher for 25D Tree. Size B}" 

include a refund Catalogue now, post53" etc. 
and wet for latest Electrovalus tiometers, knobs, P 

Ye 
more. Send rep s, p%a s in . 

Hundreds 
of total's most Resistors & cap 

wanted transistors with data wide ranges 
cores 

ry 

Siemens P 
switches, relays 

and outlines tri -acs : Connectors, rester tailed ors and 

detailed arts Transformers, 

ipucci 
plus 

heat sinks p irons etc mount- 
theoreti- roes 

etc. 

cal Pluson schematics, S 

-D 
boards 

cal and 
Slide and 

diagrams ing 

Slide rotary f etc. 
Materials, 

Hardware 

Any prices appearing in thug odvertisement are for 
guidance only. Current prices ore as shown in 
Cobbao ue. 

ELECTRO ALUS LTD 

n ,ENQUIRIES FROM TRADE. AND OTHER LARGE .r. ,. ia,.zt isrz 
QUANTITY USERS INVITED. 

leamieler sop 

'S 
17475) 
174761 

460) 
2) 

46p 
46p 
46p 
460 
88p 
87p 

182 
88p 

Op 

118 

lp 

7) 62p 
_I) 48p 

174190) 180 
174191) 180 

92) 174 
174 

Cs 
89D 

LinAle car 
to 

a. n only 
with 24 

noted. 

P70 
palm 24p. 

n items marked 
.,'U trout notice. 

P. 

s 

JIB PACKING 
wise stated. Handling surcharge 

er 12. 
. A Insurance charged at cost. 

IIJ,A. cVT2O*ERE are Invited to contact ELECTRO - 
VALUE AMERICA, P.O. Bon 27, Bwartha,ore, 
PA 19081. 

(DEPT. PW.3/73).28ST.JUDES RD, ENGLEFIELD GREEN, EGHAM, SURREY, TW20 omit 

Hours: 9.5.30 1.0 p.m. Saturdays. Phone: Egham 3603 Telex 264475 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
THE VALVE SPECIALISTS Telephone 6743 

0A2 .30 6E18 .89 6Q7GT .48 128K7 .24 89,42 .48 
OB2 .80 61MQ7A .98 6Q7(M) .43 128Q7 60 85A3 40 
0Z4 .26 68E7 .79 61170 .36 14117 .48 90C1 .59 
lA3 .23 6BR8 .Ob 8ß7M .56 1487 .75 90CG 170 
1A7OT .82 6E187 126 68A7M .85 19AQ6 .24 15002 .68 
1B3GT .35 6BW6 .72 68C7GT .83 1906 .50 807 .69 
11150T .88 811W7 .50 6807 .88 20D4 1.06 5702 -80 
1L4 .18 613Z6 .81 88H7 .68 20F2 .66 5763 .60 
1N6GT .87 6CB6A .88 68.17 .36 20L1 .98 7475 .70 
1R5 .28 604 28 68K7GT .28 201.1 .50 AC/PEN -98 
184 .22 609 .78 68Q7GT .38 20PS .78 AC2/PEN/ 
1114 .29 6C060 1.08 617407 .80 20P4 .89 DD .98 
IU6 .48 6C08A .50 ßV6G .17 201.6 1.00 AC6PEN.38 
2D21 .86 6C116 .88 6V6GT .27 25A60 .89 AC/THl 60 
20116 .50 60L6 .48 6X4 .30 25L80 .20 AC/TP .98 
3A4 .26 6CM7 e0 6X50T .25 25Y50 .43 AL60 .78 
9D6 .19 60115 .30 786 .68 26240 .28 ATP4 .12 
3Q4 .88 6CW4 .88 7B7 .92 2!Z6 .40 AZ1 .40 
3Q6GT .36 6DE7 60 7117 .28 28Z60 .48 AZ31 .48 
384 .28 6DT8A .60 7R7 .85 30A5 .44 AZ41 .68 
40116 -60 6F,W8 .55 7Y4 .80 30016 .66 CL33 .90 
15008 .50 6E5 .56 7Z4 .60 30017 .74 CVO .68 
5T4 .80 6F1 .69 9BW6 60 30018 .68 CY1C .68 
6U40 80 6F6 .68 9D7 .78 30F6 .81 CY31 .29 
5V40 .33 6F14 .40 1002 .49 30FL1 .58 DAF91 .80 
6Y3GT .26 8F18 .45 IODF.7 .50 30FL2 .68 DAF96 .88 
5Z40. .88 6F23 .86 10F1 .75 30FL12 .87 DC90 .80 
SZ4GT 88 6F24 .68 10F9 .45 30FL13 .47 DF91 .14 
6/301.2 .68 8F25 .61 10E18 .85 30FL14 .86 DF96 .34 
6A80 .88 6E28 .80 101.011 .68 90L15 .56 DH78 .28 8A07 .16 6F32 .15 301.17 .05 DK40 .55 
SAGS .25 6GH8A .60 101.14 1.08 30P4MR .96 DK92 .35 
6AH6 .50 60K5 30 12A6 .88 30P12 .89 DK96 .86 
6AJ5 .75 6007 .50 12AC6 .40 30P19/ DL96 .36 
OAKS .25 6H13GT .16 12AD6 .40 30P4 .55 DM70 .80 
6AK6 .80 6.150 .19 12A E6 .48 30PL1 .67 DM71 .88 
6AM8A 60 6.1507 .29 12AT6 .23 30PL13 .76 DY87/6 .22 
6AN8 .49 6J6 .18 12AU6 .21 30PLI4 .82 DY802 .29 
6AQ6 21 6.170 .24 12AV6 .28 30PL15 .87 EBOCC 1.86 
6AR5 .80 6.17(M) .88 12BA6 .80 35A3 .48 EBOF 1.20 
6AT6 .18 6JU8A 80 1213E6 .80 35D5 70 E83F 1.20 
6AU6 .19 6K70 .10 12BH7 .27 35L60T .43 E88CC .80 
6AV6 .28 6K80 .18 12J7GT .33 35W4 .23 E92CC .40 
6AW8A .54 6LI .98 12145 .50 35Z4GT .24 E180F .90 
6AX4 .89 6L6GT .89 121170T .84 35Z5GT .80 E182CC1.00 
61380 .18 6L7 .88 12Q7GT .28 5005 82 E1148 .68 
6BA6 .19 61.18 .44 12807 .85 500066 EA50 
6808 .60 
611E6 .20 

6L19 1.88 
6L1320 .48 

12807 .28 
129117 ,16 

217 
10E115 .65 

.27 
EA76 .88 
EA BC80 .20 6B116 .48 6N7GT .40 128J7 .23 50L60T .45 EAC91 .88 

EAF42 .48 
EAF801 .60 
EB34 .20 
EB91 .10 
EBC41 .48 
EBC81 .89 
EBF80 .30 
11131,83 .88 
EBF89 .28 
EBL21 .80 
EC86 .69 
EC88 .69 
EC92 .34 
&CC38 1.60 
ECC35 96 
ECC40 .60 
ECC81 .18 
110032 .19 
ECC8S .21 
ECC84 88 
ECC86 .88 
ECC88 .35 
ECC189 .48 
ECC807 

1.70 
ECF80 .27 
ECF82 .86 
ECF86 .84 
ECF804 

2.10 
ECH21 .68 
ECH36 .60 
ECH42 .67 
ECH81 .25 
ECH83 .88 
ECH84 .34 
ECL80 .28 
ECL82 .88 
F,CL83 .52 
ECL84 .64 
ECL86 .54 
ECL86 .88 
EF22 88 
EF40 .49 
EF41 .58 
EF42 .88 
EF73 76 
EF80 .21 
EF93 .64 

EF86 .97 
EF89 .28 KT44 1.00 PL83 .90 UL41 .64 
EF91 .17 ETU .80 PL84 .28 111.84 .28 
EF92 .28 KT81 8.00 PL604/600 171180 .88 
EF98 .85 KTW61 .58 e0 UY41 .88 
EF183 .25 KTW82 .83 PL506 1.80 UY85 .23 
EF184 .27 KTW83 .60 PL608 .90 1710 .45 
EH90 .34 MHLDB .75 PL609 1.80 U12/14 .88 
EL32 18 P61 .44 PL802 .75 1119 1.78 
EL34 .44 PABC80 .82 PM84 .81 022 .89 
EL36 1.00 PC88 .44 PY33/2 .60 U25 .82 
EL37 .74 PC88 .44 PY80 .38 1728 .68 
EL41 .58 PC96 .68 PY81 .24 0191 .68 
EL81 .60 PC97 .80 PY82 .28 11251 .88 
EL83 .88 PC900 .99 PY83 .88 17301 -40 
EL84 .21 PCC84 .87 PY88 .81 11403 .33 
&L86 .40 PCC85 .24 PY600 .95 U404 .88 
EL86 .88 PCC88 .89 PY800 .81 0801 .78 
EL91 .29 PCC89 .42 PY801 .81 04020 .88 
EL95 .82 PCC189 .46 PZ30 .48 VP23 .40 
ELL80 76 PCF80 .88 QQV03/10 VP4I .38 
EM80 .87 PCF82 .80 1.20 VTBIA .86 
EM81 .87 PCF84 .40 Q876/20 .88 VU111 .44 
EM83 .75 PCF86 .44 Q895/10 .49 VU120 .80 
EMU .81 PCF200 .87 .03 VI/120A .80 
23185 1.00 PCF801 .28 11194/7 .28 VU133 .86 
EM87 .84 PCF802 .87 81.41 76 W107 .60 
EY61 .89 PCF808 .55 8P61 .75 W729 .80 
11181 .35 PC11200 .88 TE233 .98 X68 .50 
EY83 .54 PCL82 .29 TP2820 .98 Transistori 
EY84 .60 PCL83 .64 UABC80 .80 & Diodes 
EYB7/6 .27 PCL84 .32 UAF42 .49 214404 .18 
EY88 .40 PCL805/86 UBC41 .45 2E966 .58 
EZ40 .40 .87 UBC81 .40 2N1756 .60 
EZ41 .48 PCL88 .88 UBF80 .28 2N2147 85 
EZ80 .19 PD500 1.44 VBF89 .88 2142297 .23 
EZ81 .20 PEN4DD UBL21 .56 2N2369 .28 
GY501 .75 1.38 ÚC92 .85 2N2613 89 
GZ32 .89 PF,N46 .40 UCC84 .83 2N3053 . 33 
GZ33 .70 PEN46DD 110085 .88 2E3121 8 50 
43334 .47 .75 UCF80 .81 2E3703 19 
GZ37 .87 PF,N46 .20 1101121 .80 2N3709 .20 
HABC80 .44 PEN453DD UCH42 .57 2N3988 .50 
HL23DD.40 .00 1101181 .29 28923 .50 
HL4IDD.98 PENDD- UCL82 .30 AA119 .15 
HL4^-DD.60 4020 .88 UCL89 .48 AA120 16 
HN309 1-40 PFL200 .60 UF41 .50 AA129 16 
HVR2 .58 
HVR2A .53 

PL33 .88 
PL36 .48 
PL81 .42 

ÚF42 .80 
ÚF80 .35 
UF85 .34 

AAZ13 .18 
AC107 .15 
AC113 .25 

KT2 .26 PL81A .48 UF88 .88 AC126 .18 
KT41 .98 PL82 .28 ÚF89 .27 AC127 .17 

AC128 .20 
AC132 .20 
AC164 .25 
AC166 .20 
AC167 .26 
AC166 .26 
AC168 .86 
AC188 .88 
AC176 .55 
AC177 .28 
ACT!? .26 
ACY18 .20 
ACY19 .19 
ACY20 .18 
ACY21 .19 
ACY22 .16 
ACY28 .18 
AD140 .88 
AD149 .60 
ADM .45 
AD162 .45 
ADT140 .88 
AF106 .60 
AF114 .26 
AF116 .15 
AFI17 .19 
AF121 .80 
AF124 .86 
AF125 .17 
AF126 .18 
AF239 .86 
AFI78 .88 
AF180 .48 
AF188 .66 
Alen .88 
BA102 .46 
BA116 .14 
BA118 .25 

BC118 .28 
BCY10 .45 
BCY12 .60 
BCY33 .20 
BCY34 .28 
BCY38 .88 
BCY39 .26 
BCZ11 .88 
ßF168 29 
ßF159 .25 
8E163 .20 
13E173 .88 
BFI80 .30 
111,181 .40 
8E185 .40 
ßF194 .15 
BFY50 .23 

0A70 
0A73 
OA79 
01,81 
OA85 
0A90 
0A91 
0A95 
0A200 
OA202 
0022 
0023 
0C24 
0025 
0028 
0029 
0035 
0036 
0044 
0045 
0046 
0070 
0071 
0072 
0074 
0075 
0076 
0077 
0078 
OC78D 
0081 
0081D 
0082 
OC82D 
0083 
OC84 
OC13 
0C199 
00169 
00172 
00200 
00101 

.16 
15 
.09 
.09 
.08 
.18 
.09 
.09 
.09 
.10 
.38 
.38 
.88 
.88 
.60 
.88 
.32 
.48 
.10 
.11 
.15 
.18 
.11 
.11 
.38 
.11 
.15 
.87 
.15 
.15 
.11 
.11 
.11 
.11 
.20 
.24 
.23 
.23 
.23 
.35 
.22 
.88 

00203 .80 
0A9 .13 OC204 .90 
0A10 .48 00205 43 BC116 .25 0A47 .10 OR P12 . 53 

MATCHED TRANSISTOR SETS: - L316 (AC113. AC154. AC157. AA120) -bap per pack. 1-0C8ID A 2-0081, 48p. 1-0044 A 2-0045, 43p. 1-00820. A 2-0082 488. Set of 3-0083 655. 

ßA129 .18 
BA130 .10 
BA763 .15 
BC107 .18 
ßC108 .18 
BCI13 .25 
BC115 .16 

BFY51 .19 
BFY62 .20 
BY100 .18 
BY106 .18 
BY114 .18 
BY126 .16 
BY127 .18 
BYZIO .25 
BYZ11 .25 
BYZ12 .25 
BYZ13 .25 
CG12E .20 
F81/11A .23 
F8Y41A. 28 
ODO .20 
0E1113 .20 
GET118 .20 
0ET119 .20 
GET573 .38 
GET587 .48 
GET873 .15 
GET887 .23 
GET897 .28 
G F,T898 .23 
Ml .15 
OAS .28 

All goods are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - Cash or cheque with order only. Poet/packing 9p. per item, subject to a minimum of 9p. per order. Orders over £5.00 poet/packing free. Same day despatch by fleet claws mail. Any parcel insured against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale price 7p. poet paid. Boelnem hours Mon: Fri. 9-5.30 p.m. 
We do not handle seconda nor rejects, which are often described as "New and Tested" but hare a 6 .85 limited and unreliable life. No enquiries answered unless B.A.E. is enclosed for reply. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON S.W.17 01-672 3984 
(Nr. Tooting Broadway Underground Station) 

(Closed all Wednesday) 

CARTRIDGES -Stereo Sonotone 9TA H/C Diamond 
E2.40. Ronette 5105 Medium Output, E1 40. 5106 High Output 
El 40. Acos GP93/I Sapphire, El .90.GP94 I Sapphire, E2. Japanese 
equivalent to B.S.R. TC8s, E1.75. P. & P. 7p on each. 

CARTRIDGES -Mono GP.91 Stereo Compatible El .25. 
Acos GP67/2 will replace Collaro and Garrard Mono cartridges, 
95p. 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 
30-15,000 Hz 6ft. cord and standard stereo plug. 
Only E2.574. P. & P. 27}p. 

Simple unit connects direct to amplifier and 

ildSTEREO HEADPHONE JUNCTION BOX 

speakers to give attenuated headphone output 
has 3 position switch to give headphones only, 
speakers only, speakers and headphones. 
Only El -50. P. & P. 13p. 

VYNAIR 
Widths from 50 
to 541n., 75p 

off roll. P. & yd.Makes 
P. 10p, f yard 
40p. P. & P. 
10p. Send 5p 
stamps for 
samples. 

£3.15 
P'e&a6 61p.ITAPFREC0ROE65,RECOROPLAYERS 
British Isles 

all the 
and quality. 
in series -ex 
Impedance 
black leathercloth. 
x 5}". Keyhole 
mounting. 
I2yds., 35p 

DDDSTTEUUND 

difference 
Contains 
-TV 

9 

Twin 
min. 

11 
CAXTON %XTIMMIONII 

aPFAKlRS 
to volume 

3 speakers 
Output 8 watts. 

ohms. Available in 
Size 2311" x 5}" 
slot for wall 

connecting cable 

PRACTICAL 
WIRELESS 

+e ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 

recently described in Practical Wireless and has proved ex- 
tremely popular. We are able to offer the kit in two forms; the 
standard kit containing the electronic components only, enab- 
ling the customer to tailor these to his own layout, or the 
de -luxe version containing a ready -drilled roller -tinned printed - 
circuit board and fully machined die-cast case with A.M.P 
Electrical Spade Connector Block. Each kit is supplied with a 
custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 
components available separately. Case size 41' x 3}" x 2". 
Complete assembly and wiring manual 25p, refundable on 
purchase of kit. 

Suitable for 12V or 6v systems with Pos. or Neg. earth. 
Price: Standard Kit £7.25 U.K. Post Free 

De -Luxe Kit £8.75 U.K. Post Free 
Quantity Discounts: 1-5 Nett 

6-9 Less 10% 
Trade and Overseas 10-49 Less 15% 
Enquiries Invited 50-99 Less 20% 

100-999 Less 25% 
Mail Order Only 1000 up Less 30% 
STATE POS. OR NEG. EARTH AND 6V OR 12V WHEN 
ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WSl lUZ 
Tel. Walsall 34365 
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LE T T E R S _I .. The Editor does not necessarily endorse the views expressed by correspondents 

A bash at "Auntie" 
I am amazed at all the fuss that 

is being made over the 50th anni- 
versary of the BBC. All the 
celebrations on BBC radio and 
television are just another method 
that the 'Beeb' uses to try to tell 
us how marvellous it is. 

For the past 50 years, contrary 
to what it makes out, the BBC has 
not been the only broadcasting ser- 
vice in this country. ITV has 
played a large part in broadcasting 
for 18 of those years, and the so- 
called 'pirate' stations of the 
1960's proved far more popular 
than the BBC, which lost many 
millions of listeners, during this 
time. There has also been Radio 
Luxembourg, which has provided 
a great deal of competition for the 
BBC for many years. 

The Editorial in the December 
PW called the BBC 'the best 
broadcasting service in the world.' 
It so happens that the BBC trans- 
mitters at Shoreham are very bad 
quality, and cause countless har- 
monics all the way down the 
medium wave band. It is also quite 
possible to cover the whole 
country with a few kilowatts on 
MW, and yet the BBC is so ineffi- 
cient that it has to use one kilo- 
watt from Shoreham to cover a 
small part of the south coast. This 
also applies to most other BBC 
transmitters. Most of the BBC's 
programmes are good, but the 
Corporation as a whole cannot be 
worthy of praise until it decides to 
build some decent medium wave 
transmitters.-P. Woodward (Lan- 
cing, Sussex) 

Car Radios 
On reading Mr. Capel's article 

again on Car Radio Installation, I 

was reminded of my own experi- 
ence this year. 

It would seem that the Mark III 
Cortina with metallic paint must 
be the worst ever offender for 
ignition interference, this was 
confirmed by the radio specialist 
of a very large Ford dealer near- 
by. 

Having put my aerial on the 
wing near the screen on the near 
side, opposite the distributor, my 

troubles began. For most radio 
listeners who only listen to strong 
local stations, no problem, but I 

also listen to foreigners and the 
interference was terrible. 

By having a wire attached to 
the chassis and dabbing the other 
end around the front end of the 
car, I was surprised but pleased, 
to find a very noticeable drop in 
the interference when touching 
the hub cap. This led me to find 
that the whole steering yoke and 
also the bottom end of the steer- 
ing mechanism are insulated from 
the main chassis. 

I have now connected both 
these units, plus the fan motor 
chassis and the hood, by indi- 
vidual connecting wires to the 
main chassis. Also it is very im- 
portant to keep the spark plug gap 
down to its given figure 

One learns by experience, the 
hard way.-A. B. Sammons (Soli- 
hull, Warwickshire). 

VAT 
Under one of my 'hats', I have 

to advise clients of my accoun- 
tancy practice on all the aspects 
off Value Added Tax. It was only 
recently that I realised that I had 
forgotten to deal with the problem 
of this business which is pre- 
dominantly a Mail Order concern. 
I think it fair to say that the prob- 
lems we will be faced with that 
are special to the nature of trade 
will be the same for our rivals, 
and if your readers, who are our 
customers, are not advised as to 
what they will be faced with, there 
will be chaos after 31st March 
1973. 

To put the problem in a nut- 
shell : 

a) Components etc. will be stan- 
dard -rated. This means that orders 
placed after 31st March 1973 will 
have to be accompanied by 10% 
for the VAT over and above list 
prices. 

b) If orders are received with- 
out the tax, the component house 
can either send goods equivalent 
to 10/11 in value of the cash re- 
ceived or hold the order and write 
to the customer. Either way will be 
tedious, expensive and lead to 
colossal delays. 

c) Trade customers who are 
registered for VAT should state 
that their goods, when dispatched, 
must be accompanied by a 'Tax 
Invoice' which will enable them to 
obtain relief for the tax they have 
to pay. 

If you decide to present the 
above to your readers, which in 
my view would provide advertisers 
and readers alike with an in- 
valuable service, it might be 
worthwhile to recommend that 
they always write their names and 
addresses somewhere on their cor- 
repondence in capital letters.- 
Alan Seeker, A.C.A. (Chromasonic 
Electronics, London, N.10.) 

We would like to hear of any 
other views or problems in con- 
nection with VAT. Please write 
to The Editor and mark your 
letters "VAT".-Editor. 

Pitfalls? 
May I warn your readers of 

certain unpublicised pitfalls of 
Stereo-in view of the new Radio 
2 service? 

When fitting a 'Stereo Decoder', 
look very closely at the v.h.f. 
receiver. The fact that it has a 

socket marked 'Multiplex' or 
'Stereo Decoder' doesn't neces- 
sarily mean a coded signal is 
available. Many of these re- 
ceivers, on examination, prove to 
have a capacitor of around 0.02, F 
shunted across them. This cap. 
must be removed before stereo 
can be obtained. 

Having got stereo from such a 

decoder, check the level of the 
38kHz signal at the output with 
an a.c. voltmeter (in series with a 

0.1, F cap.) If it is too high, it can 
lead to burnt out output tran- 
sistors. The cure is, of course, a 

pair of r.c. filters. 
When setting up, note particu- 

larly that the fact that a pro- 
gramme is marked 'Stereo' in the 
programme page doesn't neces- 
sarily mean that all of it is in 
stereo! Much worry can be caused 
at the `failure' of the decoder, 
when all it is, is a mono recording 
being transmitted. (This happens 
all too often.)-R. G. Young 
(Peacehaven,Sussex). 
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Low Reading 

OHMMETER 
N. WILKINSON 

ONLY the most sophisticated and expensive 
meters are able to read resistance values 
below about 1011. However it is fairly simple 

to construct a suitable device which will check 
such low resistances as the windings of an i.f. trans- 
former, the contacts of a switch or even a loud- 
speaker speech coil. 

The circuit 
A suitable circuit for taking such readings is shown 

in Fig. 1. The meter is a 500µA f.s.d. meter with a 
coil resistance of 751/. This was used by the author 
as it was handy but similar types can be used if 
modifications are made. The circuit is so arranged 
that when VR1 is adjusted to give an f.s.d. read- 
ing, 25mA is being drawn from the battery. If VR1 is 
left in the maximum current position, the meter will 
only be overloaded by about 25 per cent and will not 
be damaged. 

The shunt resistance R2 (1Sn in the case of the 
prototype) can be found for any meter as "follows: 

, 
RS N-1 

where Rs is the value of R2, Ern is the coil resistance 
of the particular meter used and N is the number 
of times the scale is multiplied. In our case we want 
a 500/LA meter to read 25mA and so N is 50. By 
calculation we shall find that Rs is very nearly 1.51/. 

As the coil resistance is high compared to that 
of the shunt it is convenient to ignore in later cal- 
culations and simply now regard our meter as being 
a 500µA meter having a 1.512 coil resistance 

If VR1 is set so that the meter is reading f.s.d. 
and we connect 1.511 across the test probes, this 
will reduce the current through the coil to half or 
250µA and the meter will register this. If 61/ is con- 
nected, this will reduce the reading by a factor of 
1 to 4 or 20 per cent. The table shows a full range of 
values and the meter reading. In this way readings 
between 0.051/ and about 121/ can be read quite 
easily. 

Construction 
Care should be taken in the construction so that 

all leads have low resistances in themselves- 
especially the probes. If the meter scale is left as it 
is, a graph of the readings against the resistance can 
be drawn, alternatively the face of the meter can be calibrated. 

R1 
SWt 150 

2VR1 00 
T 

R5 ®rosis A Test 4.5V 1.5 resistance probes 
75[1 

Fig. 1 : The circuit used for measuring low resistance. 

TABLE 1 

Scale 
reading 

(pA) 
Resistance 

(11) 

Scale 
reading 

(/LA) 
Resistance 

(m-') 

16 0.05 330 3 0 
31 0.1 365 4 0 

125 0.5 385 5 0 
166 0.75 400 6 0 
200 1.0 420 8 0 
250 1.5 435 10 0 
285 2.0 445 12 0 
310 2.5 

The shunt can be a reasonably high tolerance fixed 
resistor though these are not always easy to come by. 
A six yard length of 29 s.w.g. enamelled copper wire 
will have a resistance of 1.51/. 

Setting up 
Switch on SW1 and adjust VR1 until full scale 

deflection is registered. Now short together the probes 
and only a tiny reading should be shown. Adjust the 
mechanical zero to bring the pointer back to read 
zero on the scale. The low reading ohmmeter will 
now be ready for use. 

The circuit is only really good for readings below 
about ion but values above this can usually be 
taken quite easily from a normal multimeter. 

AV4VWELL 
by G8DSH 

"I could have sworn I had some banana plugs somewhere?" 
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IIFNRVÌ4*rvmpIEtéfemíCondutOrSt°N1 
INTEGRATED CIRCUITS 

Why buy alternatives when you can buy the genuine article from us at 
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR. 
CHILD 

.; 

Type 1/11 12/24 26/99 Type 1/11 12/24 26/99 

827400 0-p0 0.188 016 827450 
P_ 

0.80 0.18 016 
827401 020 0.18 0.16 8117431 020 0-18 016 
827402 020 0.18 0.18 827463 020 0-18 0-16 
0147403 080 0.18 0.18 827454 0-80 0-18 0-16 
827404 020 0.18 0.18 827480 080 0-18 0-18 
827406 0.20 0-18 0.16 827470 0.80 0-27 0.26 
827408 0.80 027 0-86 027472 0.80 0-27 0-86 
8N7407 0-30 087 086 8N7473 0.40 0.87 0.86 
827408 0.20 0.19 0.18 827474 0.40 0.87 0.86 
827409 0.46 0 48 086 8N7476 0.66 052 050 
8N7410 0.80 0-18 018 827478 0.46 0.42 049 
827411 0.23 0.22 0-20 827480 0-80 0.76 0-67 
8117412 0.42 0.40 0-86 827481 1-26 1.16 1.10 
827413 0-80 0-27 0-26 827482 0-87 0.80 0 70 
827418 0.80 0-27 0.26 827483 100 0-90 086 
827417 0.80 0.27 0.26 9N7484 0-90 0-86 0.80 
8977420 0.20 0-18 0.18 11977488 0.46 0.41 0.88 
827422 0.48 0.44 040 827490 0-76 070 0-66 
827423 0.48 0.44 0.40 8274911.111-00 0.96 0.00 
827426 0.48 0.40 0.86 827492 0-75 0.70 0.66 
827427 0-42 0.89 0-86 8317493 0.76 0.70 0-86 
827428 0.60 0.46 048 $117494 0.90 0.76 0-70 
81/7430 0-20 008 018 827495 0.80 0 76 0-70 
827432 0.48 0-89 0.86 827498 1-00 0 97 0-95 
BN7433 070 0.81 0.44 827497 6-25 6.60 6-00 
827437 0.86 0.60 0.60 8274100 2.60 2-80 8-00 
827438 0-65 0.60 0.50 8274104 1.46 1.86 1.80 
827440 0.20 0-18 0.16 8274106 1-46 1.86 180 
8917441AN0-76 0-72 0 70 8274107 060 0.46 040 
827442 0-76 0-72 0-70 8274110 0-80 0.70 0-60 
827443 
827446 

1.00 0-96 0.90 
8.00 1-76 1-60 

8274118 
8274119 
8274121 

1-00 0.96 
1-90 1-78 
0-60 0-66 

0-90 
1.666 
050 

827448 2-00 176 1.60 8274122 1.86 1-86 1-10 
827447 1-76 1.60 1-45 8274123 8.70 2-66 2-47 
827448 1.76 1-60 146 8274141 1.00 0-96 0.90 

Type 1/11 12/24 25/99 

8274145 1.60 1-40 1-80 
81174150 8.86 8-96 2-1b 
8274161 1-10 0.96 0-90 
8274163 1-89 1-27 120 
81/74164 2.00 1-76 1.56 
8274166 1.66 1-47 1-85 
8274166 1.56 1-47 1-86 
81174167 1.80 1.70 1-60 
8274180 860 40 2.86 
8274181 8.60 8.40 2-86 
8274162 40 8.26 2.70 
8274183 8-40 8-26 2 70 
8274164 8-75 2.80 8-10 
8274166 4-00 8.50 8.00 
8274168 4.00 8.60 8-00 
8274187 6.25 6.60 5-10 
8274170 4.10 8-56 8 06 
8274174 8-00 1.76 1.80 
8274176 186 1-27 1.16 
81(74178 1-80 1.86 1-20 
8274177 1.60 1-86 1-20 
13274180 1.66 1.80 1.20 
0274181 7-00 8-00 6.50 
82474182 ß-00 1.80 1.00 
8274184 2.40 2.00 1 80 
8274185A 2.40 2-00 1-80 
8274190 1.96 1.86 1-76 
81474191 1.96 1.86 1-76 
8274192 2.00 1 90 1.80 
8274193 2-00 1 90 1.80 
8274194 2-60 2-26 1.90 
81(74196 1-8b 1.70 1-60 
8274198 1.60 140 1.80 
8274197 1-60 1.40 1-80 
8274198 4-60 8.70 3.86 
81/74199 460 3-70 8'86 

PRICES OF 7400 SERIES 
RARE CALCULATEEDS6 OFN 

HEMIX TOTAL NUMBER 
OLARGER 

QUANTITY PRICES PHONE (01) 402 4891 
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p. 

HIGH POWER SN 74 HOO l Now in stock -send 
LOW POWER SM 74 LOO f for list No. 36 

A SELECTION OF SEMI -CONDUCTORS FROM STOCK 

AAY30 lOp 
AAY42 16p 
AAZ13 lOp 
AC107 865 
AC128 232 
AC127 25p 
AC128 25p 
AC176 260 
AC187 864 
AC188 86p 
ACY17 80p 
ACY20 200 
ACY21 809 
ACY39 56p 
AD140 60p 
AD149 60p 
AD161 269 
AD182 86p 
AF117 80p 
AF118 6Op 
AF124 86p 
AF139 80p 
AF186 40p 
AF239 4Up 
A8Y27 3011 
A8Y28 26p 
BA102 80p 
BA115 7p 
BA146 16p 
SARIS bp 
BAX16 7p 
BC107 lOp 
BC108 10p 
BC109 lOp 
BC109C 12p 
BC113 159 
BC117 20p 
BC143 86p 

BC147 18p 
BC169C l8p 
ßC182 1Op 
ßC214 159 
BCY32 761) 
BCY34 asp 
BCY39 1.00 
BCY42 800 
BCY43 251) 
BCY55 2.60 
BCY70 16P 
BCY71 909 
BCY72 1611 
BCY87 299 
BCZ11 601) 
1313124 80p 
BD131 76p 
BI/132 8011 
BF116 86P 
BF167 2611 
BF173 8611 
BF179 80p 
ßF180 30p 
ßF194 lap 
ßF195 150 
BF881 251) 
81Fß98 2511 
BFX13 2511 
BFX34 760 
BFX37 80p 
BFX88 200 
BFY50 20p 
BFY61 2Op 
BFY62 201) 
BFY84 ß0p 
BFY90 ß9P 
BLY38 8.00 
B8X20 16p 
BSYI7 150 

BU106 2.25 
BY100 16p 
BY128 160 
BY127 16p 
BYZ13 35p 
C108D 65p 
OET111 66p 
OET11O 66p 
OET880 46p 
LM309K 
(T03) 1-87 

MAT121 86p 
MJE340 60p 
MJE370 7011 
3122520 769 
MJE2966 

1.10 
MJE30b5 

75 
MPF105 40p 
NKT21480p 
NKT21840p 
NKT217 40p 
NKT403 70p 
NKT404 60p 
045 60p 
oA10 350 
OA81 IOp 
OA91 7p 
OA200 7p 
04202 100 
OCIO 75p 
OC20 95p 
0C23 86p 
0026 409 
0C28 650 
0C36 6013 
0C36 650 
0042 4011 

OC44 16p 

006äp Ì 
11 

0071 16p 
0072 86p 
0077 45D 
0081 86p 
0083 86p 
00140 66p 
00170 85p 
0C171 80p 
00200 46p 
00201 760 
00202 80p 
OC203 500 
OCP71 185 
ORP12 6OD 
0111360 4011 
P948A 20p 
RA8310AF 

46p 
RA8608AF 

66P 
TAA283 75p 
TIL209 89p 
TIP29A 60p 
TIP80A 6011 
TIP91A 6011 
TIP82A 70p 
TIP33A 

100 
TIP34A 

160 
TIP35A 

8.50 
TIP98A 

800 
TIP41A 75p 
TIP42A 850 

TI843 8ßp 
V406Á 2611 
ZTX108 1ßp 
ZTX300 1211 
ZTX301 16p 
ZTX302 18p 
ZTX341 80p 
ZTX500 lap 
ZTXSO3 17p 
20301 80p 
32404 200 
22527 85p 
22898 1ßp 
22897 Ibp 
12706 10p 
291930 20p 
22987 45p 
2N1131 25p 
221132 260 
221302 18p 
2N1304 22p 
21/1305 289 
221307 2ßp 
2X1308 255 
5111813 80p 
2X1871 1.00 
2142147 75p 
2N2160 ß9p 
2x2217 25p 
2/42221 80p 
2N2222A 

86p 
2N2369A 

lop 
222908 ß0p 
222926 (all 

cole) 10p 
223023 20P 
2N30ú4 sop 

2N3056 55p 
223440 76p 
2148442 1.25 
2973625 76p 
223814 590 
21P3816 761) 
223702 10p 
2913704 lOp 
2N3706 lOp 
223714 1-80 
223771 1.76 
223773 2-00 
223790 8E6 
2N3819 86p 
2N3820 509 
223888 850 
2N3903 16p 
223908 12p 
224061 129 
224082 l2p 
224128 lbp 
224871 S5p 
226457 80p 
2N5777 669 
28001 1.00 
28012 1000 
28018 6 86 
28028 8.90 
28301 500 
28303 66p 
28324 950 
40250 50P 
40380 40p 
40381 40p 
40362 50p 
40408 509 
40486 76p 
40836 1.10 
40430 1.00 

INTEGRATED CIRCUIT SOCKETS 
LOW PROFILE PLATED PINS 

(16 Lead (14 Lead (8 Lead 

17p 161) 160 

QUANTITY DISCOUNTS 
10% 12+ : 15% 25+ ANY ONE 
20% 100+; 86% 860+ TYPE 

Prom above sections except Integrated 
Circuits and special Offers where die- 
counte are Included. 
Minimum order value 11 please. 
Postage 7p on all orders. 

HENRY'S 

SPECIAL 
SEMI -CON 

BFY90 59p 
1000 MC/S 

25 + 20p 
100 + 17p 
500 + 15p 

OFFERS! 
D U CTO RS 
2N2925 10p 

All Colours 
25 + 9p 

100 + 8p 
500 + 6p 

1000 + Sp 

AFI I7 Mullard 25p 283819 Texas 35p 
25+17p 25+30p 

100 + 15p 100 + 250 
500 + Ilp 

1000 + I5p 

0C170 Mullard 25p o I08 
25 + p 

OCI07t 
each 

100+ All Makes 
500 + ISp 25 + Sp 

1000 + 13p 100 + 7p 
500 + 6p 

1000 + Sp 
BYI27Mullard ISp 

25 + 12p 
100 + IOp 
500 + 9p 

1000 + ßp 

0A202 10p 
25 + 8p 283053 20p 

100 + 7p 25 + 18p 
S00 + 60 100 + 15p 

1000 + SP 500 + 12p 
1000 + lop 

60161, 6D162 35p 
each 

25 + 31p 
100 + 28p 
500 + 25p 

1000 + 22p 

PLESSEY INTEGRATED CIRCUIT 
8 Watt Amplfer 8L403 D 
Complete with 8 -page 
booklet, circuita 
and data 

£ 1.50 each 

TRIACS 
STUD WITH ACCESSORIES 
Type Volte Price 

P.I.V. 1-11 
8 AMP BANOS 
BC36A 100 76p 
8035B 200 79p 
BC36D 400 Bhp 
6 AMP RABOS (T048) 
8C40A 100 85p 
BC4OB 200 90p 
80401) 400 61-00 
9040E 600 8180 
3.0 AMP BANGS (T0481 
SC45A 100 96p 
8C45B 200 8100 
90451) 400 8125 
8046E 600 9145 
16 AMP RANGE (T048) 
9050A 100 81.96 
EIC50B 200 8185 
9C50D 400 8195 
9050E 500 8186 
DIAC D32 261) 
TRIACS- 
Additional Types 
40430 (T066) 86p 
40889 (Plastic) 

81.00 
40486 (T06) SOP 

NEW BRIDGE 
RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volts Price 

P.I.V. 1.11 
HALF AMP 

'BOO/O6 50 20p 
B02/10 100 25p 
ONE AMP } x 1 H 
TUBULAR 
B1/05 50 VIP 
Bl/10 100 860 
81/20 200 30p 
B1/60 600 35p 
ONE AMP (0.I.) 
TUBULAR 
W005 50 30p 
WOl 100 858 
W02 200 40p 
WOO 600 45p 
TWO ABM } H x t L 
x 11 

82/05 50 350 
B2100 100 
B2/200 200 45p 
B2/800 600 60p 
B2/1000 1000 60p 
FOUR AMPS 
}H x 5L x y1 
84/100 100 Sop 
B4/200 200 859 
B4/400 400 70p 
B4/600 600 76p 
814/800 800 11-00 
SIX ASPS 5Hx)Lx,} 
B8/100 100 700 
B6/200 200 76p 
B6/400 400 90p 
138/800 600 11-00 

OC35 Mullard S0p 2N3055 S5p 
25+45p 25 +S0p 

100 + 40p 100 + 45p 
500 + 33p 500 + 38p 

1000 + 30p 1000 + 33p 

ZENER 
DIODES 
400 M) W 5% 
Miniature 
BZY 88 Range 

All voltages 
3.3-53 Volt 
10p each. 

25+ 9p 
10o+ Sp 
600+ 6-ßp 

1000+ 6p 

Any one type. 

1} Watt 5% 
Wire Ends 
Metal Case 
All voltages 
8.8-100 Volts 
201) each 

25+ 181) 
100+ 1811 

500+ 120 
1000+ 1011 

Any one type. 

3 Watt Plastic 
Wire Ends 5% 
SEE Range 

All voltage. 
8.8-100 Volte 
80p each. 

SILICON 
RECTIFIERS 
WIRE ENDED 
PLASTIC 

Type P.I.V.1.11 
1 amp miniature 
IN4001 50 8 
I114002 100 7 
I914003 200 8 
IN4004 400 8 
IN4005 600 10 
I24006 800 12 
IN4007 1000 16 
1-b amp miniature 
PL4001 60 8 
PL4002 100 9 
PL4003 200 10 
PL4004 400 10 
PIA006 600 12 
PL4006 800 15 
PL4007 1000 16 

LINEAR 
(0/P AMPS) 
7020 TOS 76p 
7090 T099 86p 
7090 D.I.L. 86p 
7230 T099 8100 
729C D.I.L. 96p 
725C T0991460 
741C T099 65p 
7410 D.I.L. 650 
7470 TO99 6110 
747C D.I.L. 

111.10 
72741P D.I.L. 60p 
72748P D.I.L. 60p 
BINCLAIR 

IC12 8180 

meet 
20 WATT AMP 
6447 POST PAID 
T119014P Pre Amp 

6160 
DATA AND 
CIRCUITS REF. 

42 10P 

FREE WITH 
PUBCHA8E8 

3 Amp 
T048 

15 Amp 
T048 

TRANSISTORS. 
IC's, TRIACS, 
B RIDGES, 
SCR's, LDR's 

NEW FREE 
B OOKLET 
(No. 36) 
OVER 1500 
TYPES - 
Bend for yours 
lnday! 

Iaa 

TIFIBRB 
ype Volts Price 

P.I.V. 1.11 
BE AMP 
Rfil 105 50 25p 
Rß1/10 100 SOp 
R8 MO 200 8011 

R8 1/40 400 86p 
RB 1180 600 45p 

AMP (T0481 
R8 3/05 60 30p 
RO 3/10 100 80p 
RS 3/20 200 35p 
R9 3/40 400 45p 
RS 3(00 000 55P 

AMP (T0ß8) 
R95/400 400 60p 
EVEN AMP (T048) 
RS 7/100 100 600 
287/200 200 66p 
R87/g4Q0g0 4900 700 

7T8 8áA4 95p 

CR 16(100 100 85p 
R 16/200 200 70p 
R 18/400 400 80p 
ft 111l60n rann 01 00 

1 Amp 
TOS 

'f, 

3Amp 
T04ß 

MAIL ORDER DEPT.- 303 EDGWARE ROAD, LONDON, W2. 
RADIO RETAIL SHOP: EDGWARE ROAD. (01-402 8381/2) 
LIMITED Open 6 days a week 9 am -6 pm Monday to Saturday 
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THE FABULOUSLY SUCCESSFUL 
MISCOUNT III AUDIO £52compiete 

14 + 14 watts r.m.s. 40Hz to 40kHz ±3bB. Total distortion at 10 watts at 1kHz -01% 
This is real value for money) We have designed 2 systems and the heart of them all Is the Viscount Ill 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. Filters 
and tone controls give a wide range of bass and treble adjustment. 
For both systems we have chosen the famous Garrard SP25 Mk. Ill deck which comes with fitted magnetic cartridge, simulated teak plinth and tinted accrylic dust 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 ll's for the smaller room or the big Duo Ill's for real bass response. 
SPEAKERS 
Duo Type II Size approx. 17in. x 10}in. x 6}In. Drive unit 13in. x 81n. with parasitic tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet. £14 pair + £2 pip. 
Duo Type III Size approx. 23+in. x 11}in. x en. Drive unit 134in. x 8}in, with H.F. speaker. Max power 20 watts at 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet. £32 pair + £3 p&p. 
SPECIFICATION R101 
14 watts per channel into 310 4 ohms.(sultable 3-15 ohms). Total distortion @i 10W @ 1kHz 0.1%. P.U.I. (for ceramic cartridges) 150mV Into 3 Meg. P.U.2. (for magnetic cartridges) 4mV L 1kHz into 47K equalised within ± 1dB R.I.A.A. Radio 150mV Into 220K. (Sensitivities given at full power). Tape out facilities: headphone socket, power out 250mW per channel. Tone controls and filter characteristics. Bass: + 12dB to -17dB Ca 80Hz. Basa filter: 8dB per octave cut. Treble control: treble +12d13 to -12dB tja 15kHz. Treble filter: 12dB per octave. Signal - lo -noise ratio: (all controls at max) -P.U.I. and radio -85dB, P.U.2 -58dB. Cross talk better than -35dó on all Imputs. Overload characteristics better than 28dB on all Inputs. Size approx. 13f x gin. o 

BRITISH MADE -12 MONTHS WRITTEN 
GUARANTEE 
Send S.A.E. for fully Illustrated brochure 

-ONLY FROM US 

PRICES: SYSTEM I 
Viscount Ill R101 amplifier E22 00+900 pip 2 x Duo Type 11 speakers £1400+£2 póp Garrard SP25 Mk, 111 with MAG. 
cartridge plinth and cover £23 00+£1 50 póp 

Total £59.00 

Available complete for only £52 + £3 51 pip 
PRICES: SYSTEM 2 
Viscount R101 amplifier 822.00+90p pip 2 o Duo Type Ill speakers £32.00+E3 pap Garrard SP25 Mk. 111 with MAG. 
cartridge plinth and cover £23.00+£1.50 pip 

Total £7700 

Available complete for fis + E4 pip 
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MUSIC MAKERS 
UNISOUND FOR THE NEW SOUND 

The whole system Is complete including superb cabinets in simulated tray-just simply screw together 
the components and you save pounds! 

AT £ Amplifier is based on the famous Mullard Unilex ºystem. Garrard 2025TC turntable complete with 
stereo ceramic cartridge, teak simulated pilnth and tinted acrylic cover. Plus the big 13" x 8" EMI 
Twin -cone speakers ready for mounting In their elegant cabinets, which simply need screwing and 
gluelng together. All glue and screws supplied. 
Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the wraps off 
truly realistic stereo sound. 
£25 complete plus £2 80 p. & P. 
Diamond Stylus £1.25 extra. 
Power output: 4 watts per channel Into 8 ohms. 
Inputs: 120 mV (for ceramic cartridges). 
Stereo headphones with adaptor £400 

UNISOUND MODULES ONLY £8.95 
If you prefer, you can buy the three modules-are-amplifier, power 
supply/dual power amplifier, and control panel-by themselves 
for only £8.95. P. & P. 50p extra. 
No soldering, Just simply screw together with screwdriver 
supplied. Their overall specification is the same as shown for 
the complete Unisound console, using the high efficient I.C. 
monolithic power chips to ensure very low distortion at all 
power levels, correct operation In all emblent temperatures, full power over the audio spectrum. 

AN R EXCLUSIVE DESIGNsA. E. for/eafiei 

A'NATURAL' ONLY FROM 
THE PULLMAN PB CAR RADIO KIT 

R 
Apart from the output stage, which is an integrated 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 is suitable for 12 volt working on both negative and positive earth 
vehicles. It covers the full medium and long wave bands. Four push -buttons for 
medium wave, one for long wave. It is permeability tuned and sturdily constructed. 
Output is a full 2.5 watts into an 8 ohm speaker. But the Tourist PB will operate 
into any loudspeaker from 8 to 15 ohms. Power consumption is less than I amp. 

The Tourist PB can be mounted in any standard size dash panel and it has an illuminated 
tuning scale for easy reading at night. Approx. Chassis size is :7ìn. wide, tin. high and 4f1 in. 
deep (excluding front panel, etc.). 

* Circuit diagram and comprehensive instructions 50p, free with parts. * Fully retractable, lockable, Car aerial L1.25 post paid. 

Price only £700 + 50p p&p. speaker with baffle and fixing 
strips £1.50 post free if bought with kit + 25p p&p. 

c 
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. 

S.A.E. for leaflet 

VISIT OUR 
SHOWROOMS 

RELIANT MK.IV 
* 5 Electronically Mixed Inputs. * 3 Individual Mixing 
Controls. * Separate bass and treble controls common 
to all 5 inputs. * Mixer employing F.E.T. (Field Effect 

Transistor). * Solid State Circuitry. * Attractive Styling. 

* Sides Finished in solid teak 

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 equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity. CONTROLS: -3 Volume 

controls. Bass control range:.13dB ie 60Hz. Treble control range ±12bB 15KHz. Separate ON/OFF Switch. Neon 

Indicator. POWER OUTPUT ï 12 Watts R.M.S. Into 3 to 4 ohms speaker. SIGNAL/NOISE:- £10.50 Better than -60dB on Inputs 3, 4 and 5 & -50db on 1 & 2. SUPPLY: -220-250 AC Mains. J 
SIZE: -121- x 6' x 31. (VISIT OUR SHOWROOMS) plus p. & p. 60p 

JUST ANNOUNCED 
version 

rab Vé3extra.e 

new 20 wattAllotherrspecnto 8 
ifications £13.501 

as 

R 
Radio and TV Components (Acton) Ltd. 
21C High Street, Acton, London W3 6NG 
323 Edgware Road, London, W2. 
Mail orders to Acton. Terms C.W.O. All enquiries S.A.E. 
Goods not dispatched outside UK. 
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TOP QUALITY - LOW COST 
® 

AMATEUR RADIO EQUIPMENT 

(NUfnll°LJ 

P. R.40 
SOLID STATE 

R.F. PRESELECTOR 

The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supercedes. 
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 I .5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30 dB, with improved image 

12 
rejection and noise ratio. 

Supplmonths co -ax plug (less standard 06 BCarriage 
months Guarantee ... £B90 Carriage 30p. 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All transistor 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. 

CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160-10 metres, International broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air -spaced 
CODAR-COIL Hi -'Q" Aerial input, illuminated 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 E27-50, Carriage 70p. 

SEND FOR YOURS TODAY! 
NOTE: These CODAR Receivers meet the B.R.E.M.A. specification 
for Communication Receivers and are FREE of Purchase Tax. Some 
portable receivers being advertised as Communication Receivers do 
not meet these requirements. 

ON THE DESIGN STAFF- C O DA R TELECOMMUNICATIONS AND ELECTRONIC 
EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090-63-61901 BNI5 - 8TZ 

G3SZM G3IRE 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
notion drive. 88-108Mcs, with circuit diagram. £2 10p. 

B.F.W. 10 Fet. New (unmarked) 5 for £1 OOp. 

SPECIAL OFFERS of Unmarked Tested Power Transistors. 
2N3055 Silicon NPN 30p each 4 for £1: 
2N3054 Silicon 20p each 3 for 50p. 
Plastic 40 Watt NPN 25 Volt 20p each 3 for 50p. 

P -C BOARDS (not computer panels). 
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. 

Transistor F.M. Stereo Multiplex Decoder. Size: 5; x 2' s 1 ;. 
As used in well known British stereo units with circuit. £3 75. 

GARRARD SP25 MK. II less Cartridge. £1050. 

10 VOLUME CONTROLS consisting of 2 oft each. 
tnOK log. ganged L S --20K log. ganged L S 
470K log. D P Switch -10K tin. 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. 

'0 COMPUTER PANELS packed with components including 
ne panel with 2 Power Transistors. £1 00. 
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GREAT BRITAIN 

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

DOntPREVARICATE 
-P R EVAT I TAKE 

Calculators and components will all go 
up by 10%, buy now and SAVE I Our 

1973 catalogue now available 
at only 15p includes calculator 
and LSI/LED data. BYWOOD 
are always up to date! Use Access here 

You may telephone 
your order and pay 

by Access 

BNElJOOD 
ELECTRONICS 

181 EBBERNS ROAD, HEMEL 
HEMPSTEAD, HERTS. 0442 62757 

ONLY 

12 
p.a PlOp 

ynwiRi 

AMAZING MINIDRILL 
ce-.., Indispensabile for preci- 

sion drilling, grinding, 
FOR In rtm polishing, etching, goug- 
PRECISION in, shaping. Precision 

MODE power for the enthusiast. 
LShockproof. Completely 

WORKportable power from 44 
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 ref. g'tee. 

F 

+ S TOOLS 

MERLIN SUPPLY CO. 
Dept. PW373 Nailsea, Bristol BS19 2LP 
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SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new componente 
throughout. b 
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 12Hz-20KHz 
± 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 z 6' wide x 70' deep. 
AC 200/250V. 
PRICE 11050. P. A P. 25p. 

DE LUXE 
STEREO AMPLIFIER 

A.C. mains 
200-240 v. tieing 
heavy duty 
fully Isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- quate 
smoothing 
with negli- 
gible hum 

Valve line up: -2 r ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bees and treble control, giving base and treble boost and 
cut. A dual volume control la used. Balance of the left and 
right hand channels can he adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input eennitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback In a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, charade size 
11"w x 4"d. Overall height Including valves 5". Ready 
built A tested to a high standard. PRICE 1892 P.AP. 45p. 

POWER SUPPLY UNIT 200/240v. A.C. Input. Four 
switched fully smoothed D.C. outputs giving 8v. and 
75v. and 9v. and 12v. at 1 amp continuous (15amp 
intermittent). 
Fitted Insulated output terminale and pilot lamp indicator. 
Hammer Onleh metal case overall size 6' x sr x 25'. 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiera etc. etc. Ready PRICE E4.50 P. & P. 35p. built and tested. 

BLACK ANODISED 16g. ALURINIUII HEAT SINKS. 
For T03, complete with mica's and bushes. Size 21' x r approx. 250 Pair. P. & P. 5P. 

COILED SPRING BACK TELEPHONE CABLE. Closed 
approx. 10' extends to 96'. 4 core or 6 core 25p each 
P. & P. 5p. 6 or more poet free. LIMITED NUMBER! 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternative. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size Sins long x 35ín. wide x Sin. deep. 
Price 81.85 P. & P. 90p. 

MAINS TRANSFORMER. For transistor power supplies. 
Pri 200/240v. Sec. 9-0-9 at 500mA. 85p. P. & P. 13p. 
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 98p. P. & P 13p. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 81.45. P. A P. 90p. 

SPECIAL OFFER MAINS TRANSFORMER 200/240v. 
A.C. Input 35v at 15 amp A.C. output overall size 
23 x 2!' x r approx. Suitable drop through or vertical 
mounting 90p. P. A P. 30p. 
CENTRE ZERO MINIATURE MOVING COIL METER. 
1005zA. For balance or tuning. Approx. else l' z 1' z r 
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- 
eulation else 11- o 15 x 1'. Brand new complete 
with instruction.. Price 88e. P. & P. 13p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A muet for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.B.R. C109/C129 4 -SPEED AUTOCHANOER 
With Latest mono compatible cartridge 16.97 Carr. 50p. 
With stereo cartridge 1797 Carr. 50p. 

SPECIAL BARGAIN OFFER! 
PRECISION ENGINEERED PLIATHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastio coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 6100, 
SP25 II and III, SL66H, ATOO etc. or B.S.A. C109, 
C129, All etc. Black leatherette Onieh. Size 121" x 
143" x 35" high (approx. 75" high, including rigi 1 

smoked acrylic cover). 
NOW ONLY 1460, P. & P. 35p. 

LATEST ACOS OP91/180 mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
L1.6O P. A P. 8p. 
SONOTONE PTAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 18.60 P. & P. 10p. Also available fitted with twin 
Oiamcnd T/O stylus for Stereo LP. £3. P. & P. 10p. 

LATEST ROSETTE T/0 STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 11.63 P. & P. lop. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only 11.60 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER MK 11 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. wide x Sin. deep x 61n. high. Ready 
built and tested. PRICE 18.95 P. & P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit Into cabinet below. 
PRICE £5.25 P. & P. 50p. 

DELUXE QUALITY PORTABLE R/P CABINET ME II. 
Uncut niotor board size 143 x 12in. clearance Sin. below, 
54in. above. Will take above amplifier and any B.B.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 X 15 x Bin. PRICE 04.76, P. & P. 60p. 

SPECIAL OFFER ! 

HI-FI LOUDSPEAKER SYSTEMS 
Beautifully nuule teak finish enclosure with most 
attractive Tygan-Vynair front. Size 165' high x 105' 
wide z 65 deep. Fitted with E.M.I. Ceramic Magnet 
13' z 8' base unit, two H.F. tweeter unite and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE £8.40 cart. asp 
Cabinet Available separately 1450 Carr 60p 
Also available in 8 ohms with EMI 13' z 8' bau. 
speaker with parasitic tweeter 1060 Carr. 65p 

LOUDSPEA.NER BARGAINS 
51n. 3 ohm JO .08, P. & P. 15p. 7 x 41n. 3 ohm 81.15, P. & P. 
20p, 10 X bin. 3 or 15 ohm 11.90, P & P. 30p, E.M.I 
8 x Sin. 3 ohm with high flux magnet £1.82, P. & P. 20p 
E.M.I. 135 x gin. with high flux ceramic magnet 3, 8 o 
15 ohm 83.80. P. & 1'. 30p. E.M.I. 13 x Sin. 3, 8 
or 15 ohm with two inbuilt tweeters and crossover net 
work 84.20, P. & P. 30p. E.M.I. 13 x Sin, twin cone 
(parasitic tweeter) 8 ohm £2.25, P. & P. 30p. 
BRAND NEW. 1210. 15w. H/D Speakers, 3 or 15 ohms. 
Curre=nt production by well-known British maker. Now 
with Influx ceramic ferrobar magnet assembly £8.75. 
Guitar models: 25w. 18.75, 35w. 88.50. P. A P. 38p 

SPECIAL OFFER! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10' TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

H ohm impedance. 14175. P. & P. 25P. 

12in.. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3, 8 or 15 ohm £2.20, P. & P. 30p. 
36 ohm SPEAKERS Sin only 63e P. & P. 13p. 

"POLY PLANAR" WAFER -TYPE. WIDE RANGE 
ELBCTRO-DYNAMIC SPEAKER 
Size 113' x 1455' x 1{s' deep. Weight 19oz. Power 
handling 20W rms. (40W peak). Impedance 8 ohm only. 
Response 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only 85.96 each. 
P. & P. 25p. 
VYNAIR & RElINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. 'Omallr £1.75 yd., our price 75p yd. 
length. P. A P. 15p per yd. (min 1 yd.) B.A.E. for samples. 

HI-FI STEREO HEADPHONES 
Adluetable headband with comfortable Oexifeam ear- 
muffs. Wired and fitted with standard etereo 11n lack 
plug. Frequency response 30-15.000Hz. Matching 
Impedance 8-16 ohms. Easily converted for Mono. 
PRICE 1245, P. & P. 15P. 
HIGH IMPEDANCE CRYSTAL STICK NOSES. 
OUR PRICE £1.05, P. & P. Bp 

HARVERSONIC SUPER SOUND 
IO + IO 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. Use. 14 
ransistors Including Silicon Transistors In the first five 
tage. on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre -amp with 

Bass, Treble and two Volume Control.. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speaker. from 5 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled fibreglass printed circuit board, 
wart 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: 19 watts r.m.s. per channel into 6 ohms. 
Frequency response ±3dB 12-30,000 Ha Sensitivity: 
better than 80mV into 1MIl. Full power bandwidth: 
±3dB 12-16,000 Hz. Basa boost approx. to }12d13. 
Treble cut approx. to - 18dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12'w. z 8'd. x 25'h. 
Fully detailed 7 page conetructiou manual and part. 
list free with kit or send 18p plus luge S.A.E. 
AMPLIFIER KIT £10.60 P. & 1'. 15p 
(Magnetic Input componente 30p extra) 
POWER PACK KIT .. 13.00 P. & P. 30p 
CABINET .. 03.00 P. & P. 30p 

(Post Free if all unite purchased at same time) 
Full after sales service 

Also available ready built and tested 811.00. Pat Free. 
Note: The above amplifier is suitable for feeding Iwo mono 
smarm into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading fscilllles for med- 
item powered ¡fi Fi Diseotheeme sues, etc. 

3 -VALVE AUDIO 
AMPLIFIER HA84 ME II. 
Designed for 111 -FI reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
ehau.is, size 75' w. x 4" d. x 
43 h. Incorporate. ECC83, 
EL84, EZ80 valves. Heavy 

Qe duty, double wound maine 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bees and treble lift and 
cut. Negative feedback line. Output 40 watts. Frost 
panel can be detached and leads extended fer remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.96. P. & P. 35p. 
HSL "FOUR" AMPLIFIER HIT. Similar In appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, eta. £4.10. 
P. A P. 40p. 

r 

HARYERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve se audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controle. Chassis size only 71n. wide 
x Sin. deep x filo. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 95 P. & P. 35p BARGAIN PRICE 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e in push-pull. 
Super reproduction 
of both music 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 3-15Iì speaker and 2 Independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve hne-up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier Simple instruction booklet 
13p (Free with parte). All parts sold separately. ONLY 
17.97 P. & P. 55p. Also available ready built and tested 
£10.97 P. & P. 60p. 

Open 9-5.30 Monday to HARVERSON SURPLUS CO. LTD. (Please write clearly) 

Saturday PLEASE NOTE: P. & P. 

Early closing Wed. I p.m. (Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 CHARGES QUOTED APPLY 
TO D.K. ONLY. P. & P. ON 

from South Wind*. 
ORDERS CHARGED 

few minutes 
don Tube stollen. SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA. 
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Sinclair Project 60 
Active 
Filter 
Unit 
(A.F.U.) 

The value of an efficient filtering system cannot be over emphasized in 
these days of very high quality reproduction since there are so often 
occasions where its use can mean the difference between comfortable and 
uncomfortable listening. On the low pass side the Sinclair A.F.U. will 
effectively reduce hiss from radio or tape, cut out heterodyne whistles on 
A.M. reception, greatly reduce record surface noise and other imperfec- 
tions ; on the high-pass side it will cut out motor rumble and other spurious 
low frequency intrusion. The unit is for use between pre -amp (including 
tape pre -amps) and power amplifiers, and operates in two sections, both 
stereo. The cut-off frequencies are continuously variable, and since at- 
tenuation in the rejection band is rapid (12dB/octave) there is less loss of 
the wanted signal than has previously been possible. Amplitude and phase 
distortion are negligible. The A.F.U. is as easy to mount as the stereo 60 
pre-amp/control unit which it matches in styling, along with the Stereo 
FM Tuner. 

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 for 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). 6-8Q. Frequency Response: 5Hz 
toi00K Hz± 1 d B. 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: 22x45x28mm in- 
cluding pins and heat sink.. 
Manual available separately 15p post free, 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free 

sinlair 

SPECIFICATIONS 

Built and tested 
post f ree 

£5.98 

The A.F. U. employs two Sallen and Key type 
active filter stages. one rumble (high pass) 
and one scratch (low pass). The two stages 
use complementary transistors to minimise 
distortion. 
Supply voltage: 15 to 35 volts. Current 
3mA maximum. 

Gain at 1kHz: Filters flat 0.98 (-0.2 dB) 
HF cut off: (-3dB) variable from 28 kHz 
to 5 kHz at 12 dB/octave. 
LF cut off: (-3dB) variable from 25Hz to 
100Hz at 12d B/octave. 
Distortion: at 1kHz (35 volt supply) 
0.02% at rated output. 

Project 605 

The easy way 
to buy and 
build 
Project 60 

Sinciair 

Protect 605 is one pack containing: one PZS. 
two Z30's, one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 
eliminated. You will be able to add further Project 
80 modules as they become available adapted to 
the Project 605 method of connecting. 
Complete Project 605 pack with 4-29.95 
comprehensive manual, post free 
Everything you need to assemble a superb 30 
watt high fidelity stereo amplifier without having 
to solder. 

Sinclair Radionics Ltd, London Road, St. Ives, 
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311 
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the world's most advanced high fidelity modules 

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with c,rcu,ts and ,nstrucriorrs manual Z.30 £4.48 

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur- 
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8S2) 
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend 
on personal preference, but they are the same size and are intended for use principally with other units 
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may 
be used in a far wider range of applications. 
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).- Power Outputs: 
Z.3015 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts: 30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300.000Hz + 1dB, Distortion: 0.02% into 8 ohms. Signal to noise ratio: better 
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 80). For speakers from 3 to 15 
ohms impedance. Size: 14 x 80 x 57mm. 

Z.50 £5.48 

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 1dB -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 1dB. Tone controls: TREBLE+12 to -12dB at 10KHz: BASS 

f. 12 to-12dB at 100Hz Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. 

Built. tested and guaranteed. £ 9.98 

fainciair 

444. 11141011 

Project 60 Stereo F.M. Tuner 
Thé phase lock loop pi nuple ,..vas 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 7ijroadcasts 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: 1 6 plus 20 In I.C. Tuning range: 87.5 to 108MHz. Sensitivity: 
711V for lock -in over full deviation Squelch level: Typically 20pV. 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 3UVDC Indicators: Stereo on: tuning. Size: 93x 40x 207mm. 

iiiak' szlog-i 

Built and tested. Post free. £25 

Power Supply Units 
Designed specifically for use with the Project 60 
system of your choice. Use PZ.5 for normal Z.30 
assemblies and PZ.6 or PZ.8 where a stabilised supply 
is essential. 

Typical Project 60 applications 

PZ.5 30 volts unstabilised £4.98 
PZ.6 35 volts stabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

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. AMS continuous 2 x Z.30s, Stereo Crystal. ceramic or mag. £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 

60W. (3 ohms) RMS 2 x Z.50s, Stereo As above 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
RMS into 8 ohms) 

£34.88 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers. 
transformer etc., controls 

£19.43 

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required. sinlair 

Guarantee 
If. within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd., you or/ dissatisfied with it, your 
money will be refunded at one . 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 withip two years from the date 
of purchase. Outside this period of guarantee a small charge 
(typically £1.00) will be made. No charge is made for 
postage by surface mail. Air Mad is charged at cost. 

SINCLAIR RADTONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 

Please send 
I enclose cash/cheque/money order. 

Name 

Address PW 3/73 
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TRANNIES 
(formerly C. HADLEY) HARLOW 37739 

All our stocks are brand new with money back refund 

24, WOODHILL, 
HARLOW, ESSEX 
Add Op P. @ P. Price list B.A.E. 
No oallere please. 

TRANSISTORS BD118 790 
BD121 1109 

AC107 16p AL102 68p BD180 46p 
AC128 llp AL103 4Sp BD131 6Op 
AC127 llp A11108 859 BF194 16p 
AC128 llp AU111 Sop BFY60 16p 
AC178 Up BC107 8p BFYel l2p 
AC141K 20p BC108 8D B6Y96A 16p 
AC142K SOp BC109 8p ME0402 18p 
AD14 40p BC164 20p ME0404 14p 
AD160 Np BC188 lop 31E4401 lOp 
AD181 M/P66 BC169 llp ME4102 Lip 
AD182 BC182L Bp ME6002 14p 
AF114 16p BC188L gp ME6101 14p 
AF116 16p BC1S4L 8p MR8102 16p 
AF118 16p BC212L Bp MP8111 82p 
AF117 16p BC214L Bp MP8611 84p 

MP8618 46p 
CAPACITORS 0041 18p 

0044 
0045 
0071 
0072 
0081 
O081D 
0088 
00170 
00200 
00201 
0025 
0028 
0029 
0086 
0086 
TIP29A 
TIP30A 
TIP81A 
TIP82A 

18p 
18p 
lip 
lip 
l8p 
18p 
i0p 
24p 
26p 
ióp 
26p 
80p 
UP 
UP 
fib 
48p 
66p 
68p 
e9p 

TIP33A 960 
TIP84A 8180 
261897 
2N1171 
2141804 
2N1505 
2142846 
2142926 
2208063 
2/18066 
2148702 
2143703 
2143704 
2N3700 
2148708 
2143707 
2193708 
2148709 
2N8730 

lap 

Up 
Sop 

Sbp 

10p 
S0p 
49, 
lip 
lip 
lip 
lip 
lOj 
lop 

100P 

2N9711 lop 
40251 Opp 
40686 551 

DIODES 
IN4001 
IN4002 
IN4003 
IN4004 
0A90 
0A91 
OA200 
OA202 
1044 
IN4149 
W02 

4p 
4p 
6p 
7p 
Sp 

lÓj 
Sp 

lOp 
4p 

UP 

MINITRON DIGITAL INDICATOR 
TYPE 3015F Reads 0-9 and decimals 

(Data Sheet on request) 

ONLY £1.50 

16 DIL Socket 30p 
Driven by 7447 9Sp 

SUPER LOW 
PRICED LINEAR I.C'S 

301A 
801A 
7090 
709C 
7230 
7280 
741C 
7410 
7410 
747C 
7480 

To99 
DIL 
To99 
DIL 
To99 
DIL 
To99 
DIL 
8p in DIL 
DIL 
To99 

49p 
46P 
Sip 
sop 
87p 

TIL 809 LIGHT EMITTING ,DIOB 
Made by TEXAS I18T. (Red)1 86- p., 
VEROBOARD 

016 
Matrix 

21 x 351n 17p 
21 x bin 113 
31 x 31in 26p 
31 x bin lop 
Vero Pins (Bag of 36) 20p 
Vero Cotter 46D 
Pin Insertion Toole ('1 and 
at 66p. 

01 
Matrix 

28p 
lop 
25p 
29p 

16 matrix) 

SLIDE POTENTIOMETERS 
58mm, TRACK 

SINGLE GANGED, LOO or LIN 
lk to 1M. 409 each. 

TWIN GANGED, LOG or LIN 

40P 
lk to 500k. 60p each. 

lep 

MULLARD POLYESTER CAPACITORS CISO SERIES 
200V P.C. mounting: 0.01µF O'016µF,0.022µF, ip.0.083µF, 0.047µF, 0'068 F S1p.0lµF, 4p. 
010µF, 0.220F, Sp. 0'38µ1r, 81p. 0.47µF, 0$p. 0.68µF, 11p.1.0µF. lip. 16µF. lOp.2'2µF, Sop. 

NULLARD POLYESTER CAPACITORS 0196 SERIES 
400V, 0.001µF, 00016µF 0.0022µF 00033µF, 0.00470F, lip. 00088µF 001µF 0018µF 
0022µF 00881.F 8p. 0.047µF 0.088µF, 0'1µF, 4p. 0'16µF, Sp. 022µF. 7ip. 0.38µF, lip. 
0.47µF, lip. 
160V: 001µF. 0016µF 0022µF 003.9µF, 0.047µF 0088µF, 8p. 0.1µF Sip. 015µF 410. 
0.22µF 6p. 0'33µF, Sp. 0.471.4F 70p. 0.88µF, lip. 1.0µF, 18p. 

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each 
(0F/V) 10/2.6, 20/26, 80/2.8, 180/26. 320/26, 500/26, 8/4, 82/4, 84/4, 126/4, 250/4, 400/4, 
8.4/8.4. 26/8.4. 60/04, 100/0.4. 200/8.4, 320/64, 4/10, 18/10, 82/10. 84/10. 126/10, 200/10, 
26/18. 10/18, 20/18, 40/18, 80/18, 125/18. 1.6/20. 8.4/25, 125/20. 26/26. 50/26, 80/26, 1/40, 
4/40, 0/40. 18/40. 82/40. 60/40, 084/84, 25/84, 5/84, 10/84, 20/84, 82/84. 

MULLARD C437 SERIES 
100/40, 180/26, 260/18. 400/10. 840/64, 800/4, 1000/26. Sp. 100/84, 180/40. 260/26. 400/18. 
840/10. 1250/4. 1000/64, 1800/2.6, 18p. 180/84, 260/40. 400/25. 840/18, 2000/4, 1000/10, 
1800/6.4, 2600/26, 15p. 260/84. 400/40, 840/25. 8200/4. 1000/18, 1800/10, 2600/8.4, 
4000/2.6. lip. 
Miniature Fixed Ceramic Plate 8p each. 
Preferred value. from 1 8p to 10,000 pf. 

VOLUME CONTROLS 
Potentiometers 
Carbon track 600 R to 2.2M (1 
Log or M 
single al gang (stereo) 46p. 
Single with D.P. switch lip extra. 

RESISTORS 
} watt 5% carbon 1p each 

watt 10% carbon 1p each 
range 2.7 n to 10 M Il type TR. 
triple rated 1-1-O. tin oxide x 2% 
range 1011 to 1 Ma. Sp eaele 

SLIDE SWITCH 
SPIT lop each. D.P.D.T. lip each. 

MINIATURE NEON LAMPS 
240v or 110v 1-4 6p. 6 plum 41p each. 

CARBON SKELETON 
PRE-SETS 
Small high quality, type PR, linear only: Unmarked but fully 
100 0, 220 Q, 47017, 1K. 252 457, tested 
10K, 22K, 47K, 100K, 220K, 470K, 1M, 2N3066 
2M2, 4M7, 10M O. Vertical or horlson W 1-9 80p 
mounting, Sp each. 10 pine 86p 

Pack of 10 
C189 bop 

(unmarked) 
but tested 

2142846 
(unmarked) 

80p each / 

AC127 @ AC128 
1-9 18p 
10 plue llp 
100 plue 9p BC107-BC108 

BC109 
-9 8p 

99 7p 
0 plus Op 

A 
Pack of 26 

IN4148 
POP 

Pack of 10 
BC108 Pop 
BC107 60pí 

(Plastic can) 

Pack of 10 
2N29280 50p 

unbranded but 
tested 

AD181, AD162 
M/P 

1-9 
10 plue 

64p 
48p 

C 182L:-8.4.212-4 
9 8p 
plue 7 

Pack of 10 
Plastic BC109 

409 

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% I ! 

Frequency Response (-3 dB) 20Hz-100kHz l ! 
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 SSp 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. eS 21 BROOKSIDEBAR, 

DERBYSHIRE. BYSHIRE.QUALITY 

SERVICE VALUE 

ELECTRO SPARES 

J 
VHF/FM TONER for 88-102 MR.. self -powered for 
200-260v. a.c. Valves ECC88, EF89, EF80, ECC82, 
2 diodes, metal rect. Charale 8" x 8" x 6i". 
Price 8S (40p post). 

Kit and wiring Metre. for 12V windscreen wiper delay control; metal box 21" x 
31" x 11" with fixing strap, relay and all compte. 8160 (poet 20p). 

MAINS TRANSFORMERS. 240-260v. Input Deduct 10% from total bill for more 
than one transformer. 

B. Charger 12v. at lOA, 60p (20p) 
E. 250v. at 60 m.a., @ 8"3v at 11A, BOp (20p) 
F. 19v. IA, 80p (16p). G. 19v. 2A, 754; 12Op) 
H. 90v. at 100m.a., @ 220v. at SOm.a. 85p (20p) 
J. 37v. 2A, 24-0-24v. 160ma. 1260 (50p) 
K. 250-0-200v. 160ma. 20v. 1A. 15v. 1A. 0.3v. 6A. 18 (60p) 
L. 276-0-275v. 80ma., 8.3v. 2+A. 66v. ¡A. 760 ('25p) 

Miniature A.M. transistor tuning gang. 260 + 
260pf; 2 x 8b.a. fixings, else 11 x 11 x lin.; 

gearing 3 : 1 to In. dia. moulded bush. Plastic 
duet cover; Plessey. Up poet pd., less 10 x for 6 

STEREO AMPLIFIER 2 x 3W. Printed circuit. Valves 
5580 @ 2 ECL82. Liquidated stock of well-known 
manufacturer. Front panel 12^ x 2". Chassis 9" x 3". 
Controle on -of, balance, ganged vols., ganged tones; 

for 200-250v. an. Output traoeformere for 3 -ohm speakers. 
With knobs. Alen available for 110v. a.c. Only 8S (p. & p. 50p) 

1)0v. type U plue poet. 

MW/LW TRANSISTOR RADIO 
Complete set of parte for this MW/LW 
Traneletor Radio. Coverage 192-080m + 
1070-1870m. 9 volt 6 translator euperhet 
tieing 3 AF117 in RF and IF etagee 
Dowered by a two otage AF amplifier using 
3 x AC128. Output approx. 600MW. 
Also works off car -aerial. Ply case, resine 
covered. Requires PP7 battery, price 
87p extra. 31in high -quality speaker. 
Price fig plue 40p. P. & P. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants (Closed Wednesday) 
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MAINS MOTOR 
Precision made --as nod In 
record decks and tape recor- 
der' --Ideal also for extractor 
tan, blower, heaters, etc. New 
and perfect. Snip at 66p 
Postage 20p for first one their 
10p for each one ordered. 

MINIATURE 
WAFER SWITCHES 

pole, 2 way 4 pole, :, way 
3 pole, 3 way 4 pole, 3' way 
pole .4 way 3 pole. 4 way 2 pole 
6 way -1 pule. It' way. All at 203 
vas h. £1.80 for ten, your assortment. 

ISA ELECTRICAL 
PROGRAMMER 
learn in your sleep: Hare 
!Ails playing and kettle 
boiling am you awake -switch 
,n, lights to ward of Intruders 

have a warm house to 
cotse home to. .ill these any many other things 
you can do if you invest In an electrical pro- 
grammer. Clock by famous maker with ID amp. 
onfof switch. Switch on time ran be set anywhere 
to stay on up to 0 hour». independent 80 minute 
memory jogger. A beautiful milt. Pelee 11.96 + 
90p p a p or with glass front chrome beset 76p 
ertra 

RESETTABLE FUSE 
How lung does it take you tu renew a 
fuse? Time yourself when next une 
blows. Then reckoning your time at 
£1 per hoar nee how quickly our 
resettable fuse (auto circuit breaker) 
will pay for Itself. Price only £I each or 

d I per doyen, specify 6, 10 or 16 amp -simply 
fil is plan of awfleO. 

FLUORESCENT CONTROL KIT 
Each kit comprises seven Items -Choke, 2 tube 
end., starter, holder and 2 tube clips, with 
wiring Instructions. Suitable for normal Owreecent 
tubes or the new "Groins" tubes for Beh tank. 
and Indoor plants, Chokes are super -silent, mostly 
rein filled. Kit A-15-20 w. £1. Kit B-30-40 w. 
91. Kit C-80 w. 5110. KIt E--65 w. 5120. 
Kit P for 8ft. 125 w-. tube £176. Kit MFl i. for 
gin., 91n. and 12in. miniature tubes £1. Kit MF2 
for 211n. 13 w. miniature tarte 11. Postage on 
Kits A and B 23p for one or two kit. then 23p 
for each two kits ordered. Kit. C. D and E 23p 
on first kit then 18p for each kit ordered. Kit 

F 33p then 23p for each kit ordered. Kit ME] 18p 
on first kit then 15p on each loo kits ordered. 

rSOLDER GUN 
A must for every busy roan, gives. 
almost instant heat also illuminated 
job, 100 watt 1226 Pins poet and 
ins. 20p. RIO JOB 250 watt model 
14-75 plus post and Ins. 401. 

WATERPROOF HEATING 
ELEMENT 

25 yards length 70W. Self-regulating 
temperature control. 603 Poet free. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 0v., 9v.. 12 volts for up to 
600mA (class B working). Takes the place of any 
of the following batteries: PPI, PP3. PP4, PP6, 
PP7, PP9 and others. Kit comprises: mains 
transformer rectifier, emothing and load resistor. 
condenser. and instruction.. Real snip at only 
£1.00, pine 20p postage. 

THERMOSTATS 
Type "A" 15 amp. for controlling room healer, 
greenhouses, airing cupboards Has spindle t"r 
pointer knobs. Quickly adjustable from 30.38 
deg. F. Suitable box for wall mounting 460. 
Type "B" 10 amp. Thin Is a 171n. lung rot type 
made by the famous Sunvic Co. Spindle adjusts 
this from 80-650 deg. F. Internal screw alters th, 
setting so thin could be adjustable over 30 deg 
to 1000 mg. F. Suitable for controlling furnace. 
oven, kiln, immersion heater or to make fian,e- 
stat or fire alarm, Sop plus 125p post and Insurance. 
Type "C" Simply clamp to tank. Pipe, heatuink, 
casing. Break temperature adjustable by call 
brated knob 76p. 
Tyne "D". We call this the Ice -stat an it cuts 
In and out et around freezing point, 213 amps. 
Has many uses, one ni which would be to keep 
the loft pipers from freeth,g, If a length of our 
blanket wire (26 pd.) 60p is wound round the 
pipes 86pP@ P5p. 
Type "E". This le standard refrigerator thermo- 
etat. Spindle adjustments cover normal refrigera- 
tor temperature. 600. Plus 5p post. 

SPARTAN Portable RADIO 
Long and medim,, wave, 7 tran- 
slator, else 6" x 4" x II" with 
larger than usual speaker giving 
very good tone. Built-in ferrite 
aerial and telescopic aerial for 

distant stations. A real bar- 
gain complete with leather 

case, carrying sling, ear - 
Plug and case 98.75 plus 
25p post and Ins. 

The Remt- 
tone transistor medium wave packet loud speaker 
radio. Loud and with good tone will make wonder- 
ful Christmas present. Buy while stocks last. Full 
money back guarantee. 1199 Only 

BATTERY MOTORS 
A bargain parcel of 7 motors for £1. Some not se 

large as a postage stamp and only t" thick. 
largest is 11" x 11" dia. Some work off 11v some 
,s high as 18y. These motors are used in racing 

.are, power toys etc. The largest la no powerful 
that It will drive a Mini drill, model lathe. or 
similar. This is a 4 pole motor. optimum working 
16.5 v but very powerful even as low as 41v. 
Don't miss this wonderful snip. 

COMPUTER TAPE 
2,400ft of the Beet Magnetic Tape money can buy -users claim 
good results with Video and Bound. lie wide 1100 plus 33p post 
and Insurance with cassette. lin wide 5100 plus 30p post and 
Insurance with cassette. Bin wide 86p plus 253 Poet and Insure 
amts with cassette. Spare spools and cassettes -lin 76D. Bln 763 
each plus 20p poet and Insurance. 

T'ANGENTIAL HEATER UNITS 
This heater unit io the very latest type, moot 
efficient, and quiet running. Is as fitted In Roarer 
and blower heaters coating £15 and more. We 
have a few only. Comprises motor, Impeller. 
2kW element and 1k W element allowing xwttching 
1. 2 and 3kW and with thermal safety cut-out. 
Can be fitted into any metal lined case or cabinet 

Only need coot rol .,, itch, £8.50. 2kW Model as above except 2 kilowatts, £2b0 
Don't miss this. Control Switch. 459. P. ffi P. 45p. - 

THIS MONTH'S SNIP 
6 AMP VARIAC for £8 
This heading ix not quite accurate because it in not a variable transformer 
that we are offering but a solid state device which serves the same purpose 
in almost all applications and, of comae, much smaller. Made by Ultra 
Electronics, can be fitted into ordinary switch box. Engrave a circle on 

the front plate, mark this off in divisions, fit a pointer knob, calibrate with 
your voltmeter (you will find the scale almost linear) you now have a 

power controller equal to a 6 amp variac costing £12 or more. 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on switch plate to fit 
in place of standard switch. Virtually no radio interference. 
Price 6/-96, plus 20p post and Insurance. 

MULLARD UNILEX 
This D.I.Y. Stereo Amplifier le still available complete at 17.00 for the 

four Mullard Modules, or Modules can be bought separately an followa:- 
4 watt amp. module (2 required) Mallard Ref. No. E.P.9000-1180 each. 

Pre amp module Mallard Ref. No. E.P.9001-1180 each 
Power module-Mullard Ref. No. E.P. 9002-1210 each. 
In addition and made to Mullard Specification we offer: - 
Standard Control Unit with escutcheon -1250. 
Knobs -Set of 4-103. 

MULLARD I.F. MODULE 
This t. fully screened intermediate frequency module 
for amplification and detection of f.m. signals at 10-7MHz 
and a.m. signals at 470kBz. The first stage le used ae an 
M. amplifier for Lm. and self oscillating mixer for a.m. 
operation, in con.unction with an external ósclilator coll. 85p each. 10 fur 67.85. 

100 for 19$-603. With connection dig. 

ATLAS TWENTYLITE 
Fluorescent lighting unite with 
polyester choke and finished white 
enamel. lit model, Ideal kitchen, 
bedroom, hallway, porch, loft etc. 
With tube assembled ready to install, £1.98. + 30p postage ee lea. 

STANDARD WAFER SWITCHES 
Standard size 15" wafer -silver-plated 5 -amp contac t 

standard r spindle 2" long -with locking washer and nut. 

Po. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 

1 pole 40p 40p 40p 40p 40p 40p 40p 400 40p 

'2 poles 40p 40p 40p 40p 40p 40p 40D 700 70p 

3 poles 40p 40p 40p 40p 70p 709 709 95p 95p 

4 poles 40p 40p 401) 70p 70p 70p 70p 1120 £120 
5 poles 400 400 70p 70p 95p 95p 95p £1 45 £1.45 

6 pole. 40p 70p 70p 70p 959 950 95p 1170 £1 70 

7 poles 70p 709 70p 95p £1 20 £120 £1 20 £1 95 £1 95 

8 poles 70p 709 70p 95p £1.20 £1.20 11.20 £2.20 £2 20 

9 poles 709 70p 95p 95p 01.45 £1.45 £1 45 £2 45 £2 45 

10 poles 709 709 95p £1 20 £1.45 £1.45 1145 £2 70 £2.70 

11 poles 70p 95p 95p £1.20 £170 41-70 11.70 £295 £2.95 

12 poles 70p 95p 95p £1 20 £1 70 11-70 £1.70 £3.20 £3.20 

MULLARD THYRISTOR TRIGGER MODULE 
This produces pulses for phase control triggering, it 
has two Isolated out -pute, so one thrylator or two 
thyristors (in separate arme of bridge) may be con- 
trolled by one module. The timing circuit is synchron - 
teed to the mains frequency and control is by an ex- 
ternal variable resistor or from a voltage or current 
source. Provision is made for feedback where auto- 
matic control is required. Price 94.60 each or 10 for 
140-00. 

HONEYWELL PROGRAMMER 
This le a drum type timing device, the 
drum being calibrated in equal divisions 
for ewltch wetting purposes with trips 
which are infinitely adjustable for position. 
They are also arranged to allow 2 opera- 
tions per 'twitch per rotation. There are 15 

changeover micro switches each of 10 amp 
type operated by the tripe thus 15 circuits may 
be changed per revolution. Drive motor ie 

mains operated 5 revs per min. Tome of the many 
uses of this timer are Machinery control, Boiler Bring, Dispensing and Vending 

probablymachinesers ovverDisplay 01 each.g 
lightingSanimated 

iD price n55 75 plus 25p post 
Price 

and insurance, 

Don't mies this terrific bargain. 

41111111111111111 %l'1 

Aies 

Where postage la not stated then orden over 

£5 are post free. Below £6 add Spy. Semi- 

conductors add 6p Post. Over £1 post free. 

S.A.E. with enquiries please. 

POCKET CIRCUIT TESTER 
Test continuity of any low 
resistance circuit, house 
wiring, car electric.. Test, 
polarity of diodes and rec- 
tifier.. Also ideal else fm 
conversion to signal Injector 
(circuit supplied). SOP or 2 fun 
50p post paid. 

AMPLIFIER IN CASE WITH 
SPEAKER 
Marketed by British Relay under the name 
Luxistor. This is In a very neat looking cabinet 
and le ideal around the borne or in the workshop 
for trouble shooting or for testing out a quick 
lash up. Size approx. 91' x 81' x 35' deep. Input 
is via a matching transformer and volume control 
and amplifier may be powered by an internal 9v 
battery or all external 110v source. Speaker ie an 
R -A eliptical 8' x 35' 10,000 gauss. The amplifier 
proper is a Newmarket motel ref. P.C.4. Price 
1850 each, 10 for £3150. Post and insurance 20p. 

BAKELITE INSTRUMENT 
CASE 

Size approx. 61' x 31" x 3' 
deep with brass insert, in four 

!sere. 
This le very strong 

Case suitable to house instruments 
and special rigs, etc. Price 463 each. 

lid 10p extra. 

TELEPHONES 
Complete as illustrated. Save 
your legs, time and temper, 
simply by putting In some 
telephones. Ex. O.? O. not 

mw 
--but guaranteed In good 

ndltion aid serviceable. 
Supplied with diagram end 
iuetructione showing how to 
connect. Price £1 each+50p 
post or 2 for £2.60 pont paid. 

Also available separately, dials and handset, 
60p each + 20p post. 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole 
Size approximately 1' x r 8p each, 
10 for 783. 

SLIDE SWITCHES 
Floe Slide Switch. 2 -pole changeover panel 

mounting by two 61I..A. screws. Bite 
approx. lin x lin rated 220V lamp. 
8p each. lit for 643, 100 for 15.10, 500 
h,r 124. Ditto as above but for printed 
rucuit 6p each 10 for 45p, 100 for £4.25. 
Sub Miniature Slide Switch. DPDT 19mm 

ilia approx.) between fixing centres. 18p. each or 
10 for 11.08. SP Change over spring return 250v 1 

amp. 10p. 

EDUCATIONAL KITS -all with 
pictorial instructions 

THISBALANCR 
KIT FREE 
Eagle educational 
kits. Japanese 
made these are 
excellent value 
for money. We 

rria do not expect 
to be aid. n,, rvp-si this offer once stocks are sold. 
Brief dencriptiou of each kit is given below and 
with 3 kits or more we give FREE an accurate 
11 piece balance kit. Price of kite 40p each poet 
paid. Special place for all 8 kits 1800 with tree 
balance kit. 
KA2 Lens Kit. Eleven parts, Including candle 
one concave lens, one convex lene, stage and .Bt 
frame, etc. Watch light raya bend as they pase 
through different lenses. 
KAS Water Pump Kit. Thirteen parts. Top of 
pump is transparent so that operating perm may 
he sheer, ed. Small parts are brightly coloured to 
be seen easily while working. Three types of 
pump may be de: Lift pump, Force 
Force Pump with reservoir and nozzle. 

Pump and 

KA4 Busier Kit. Eleven parts. Transparent cover. 
allow the operation of buzzer to be seen. Illustrates 
and teaches how electromegnetiem with an 
automatic switch results in an operating buzzer. 
HA8-2-Pole Motor Kit. Twenty-four parts 
Including enamel wire, armature and pole piece, 
etc. Motor operates from 11 volt battery. lBs.- 
trates and teaches how electro -magnetism operates 
a motor. 
KA7 Electro -Magnet Kit. Fifteen parts, Includes 
compass. Make. two electro -magnets, one with 
one layer of wire and one with several layers of 
wire. Picks up tacks, nails and any email parta 
showing how magnetism works. 
HAS Current and Resistance Kit. Twenty-nine 
parts, Including bench and light bulb, Conduct 
interesting and educational projects to learn the 
application of "OHMS LAW" and see the differ- 
ence In current and resistance with different 
types and lengths o1 wire. 
KM Bell Kit- Eight parte, including bell and push 
button switch. Build a complete electric bell and 
see how the hammer is triggered to make the 
bell ring. 
HA10 Morse Key buzzer and bell kit. 25 part kit 
easy to construct, simple to operate. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.) 7 Park Street, Croydon CRO IYD 

Callers to: 1023 Tamworth Road, CROYDON 
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30µA £2.75 
30-0-501 A 6270 
100µA £2.70 
100-0-100µA 2270 
200µA 12.70 
600µA 2255 
1mA £2.60 
5mA .. 8360 

CLEAR 
Type SW.I00 100 e 80 mm. 

30µA 6880 
30-0-50µA 6880 
100µA 6880 
100-0-100µA £370 
500µA .... 1850 
1mA 2340 
20V. D.C. £3.40 
00V. D.C. 1840 
300V. D.C. 6840 
1 amp. D.C. 2840 

5 amp. D.C. £840 
300V. A.C... 83.40 
VU Meter .. £4.15 

Type SD.830 82.5mm x 110mm Fronts 
10mA .... £2.60 
50mA .... 22.50 
100mA .... £2.50 
500mA .... £2.50 
1 amp 6250 
b amp £2 50 
10 amp. £2.50 
5V. D.C. £250 
10V. D.C. £2 50 
20V. D.C. £2.60 
50V. D.C. 12.60 
300V. D.C. 1250 
15V. A.C. 29.75 
300V. A.C 6275 
VU Meter 83.00 

Type SD.640 63.5mm x 85mm Fronts 
SOuA £2.10 500mA 1285 
50-0-60µA £2.56 1 amp £2.85 
100µA .. 22 55 5 amp £2.85 
100-0-100µA 12-55 10 amp 1235 
200µA .... 83.55 6V. D.C. 12.85 
300µA .... 12 36 20V. D.C. 2285 
1mÁ 1836 50V. D.C. 1286 
SmA 1286 300V. D.C. 2235 
10mA £2 36 15V. A.C. .. £2 40 
50mA 8386 300V. A.C... £240 
100mA 1235 VU Meter 1270 

Type SD.460 46mm a 59.5mm Fronts 
00µA £2.40 I amp 12-15 
30-0-60µA 1885 5 amp 2216 
100µA .... £2.35 '10 amp. - £2.16 
100.100µA £286 0V. D.C. 22.16 
200µA .... 83.85 10V. D.C. 1216 
600µA .... 12.20 20V. D.C. 22.15 

00V. D.C. £245 
300V. D.C. £215 
15V. A.C. £2.80 
300V. A.C £230 
VU Meter 6266 

5mA 
10mA 
50mA 
100mA 
500mA 

83.15 
1815 
2115 
8316 
8215 
8315 

MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

PLASTIC PANEL 
Type MR.85P. 4Sin. x 42 -in. fronts 

50mA .... 28.10 
100mA .... £3 10 
500mA .... £810 
1 amp 83 10 
6 amp 1310 
16 amp. £3 10 
30 amp 13.20 
20V. D.C. £310 
50V. D.C. 2310 
150V. D.C. £8.10 
300V. D.C. £8.10 
15V. A.C. 88 10 
300V. A.C 83.10 
B Meter lmA 8815 
VU Meter 13.96 
1 amp. A.O. 1810 
6 amp A.C. 8310 
10 amp. A.C. 68.10 
20 amp. A.C. £310 
30 amp. A.C. 83.10 

60µA 
50-0-50µA 
100µA 
100-0-100µA 

500µA 
500-0-500µA 
1mA 
1-0-lmA 
5mA 
10mA 

£8.06 
£8.40 
U-40 
£3.80 
18-80 
83.80 
8310 
8310 
8310 
£310 
8310 

Type MR.S2P. 2}'n. square fronts 
00µA 2340 lÓ4. D.C. .. 83 20 
60-0-60µA £2 85 20V. D.O. .. £2.20 
100µA £2.86 00V. D.C. .. 22.20 
100-0-100µA £2.75 300V. D.C. 2220 
600µA 1265 15V. A.C. .. 12.80 
1mA £280 300V. A.C... £2 30 
5mA 1220 8 Meter lmA £280 
lOmA 1280 VU Meter 
50mA £2 20 1 amp. A.C. £280 
100mA 1280 6 amp. A.C. 2980 
500mA £280 10 amp. A.C. '1220 
1 amp 12SO 20 amp. A.C. £280 
b amp £2.90 30 amp. A.C. 2280 

Type MR.65P. 38ín. a 3}In. fronts 
60µA £3 70 10V. D.C. .. 
50-0-60µA £3.00 20V. D.C. .. 
100µA .... £3 00 00V. D.C. .. 
100-0-100µA £2 90 100V. D.C. 
200µA .... £2.90 800V. D.C. 
600µA . £2.85 15V. A.C. .. 
600-0-600µA 1240 50V. A.C. .. 
lmA 1240 
5mA £240 
10mA 12.40 
50mA 12.40 
100mA 12.40 
500mA g2 40 
1 amp £2 40 
5 amp £2 40 
10 amp 2240 
15 amp. £2.40 
20 amp. 12.40 
30 amp. 22.56 
50 amp. £2.75 
5V. D.C. 12.40 

£240 
2240 
£2 40 
£240 
2240 
£2 56 
£255 

. A.C... £2.56 
800V. A.C... 22.55 
500V. A.C. 1955 
8 Meter lmA £2 80 
VU Meter .. 8370 
50mA A.C. £2.40 
100mA A.C. £240 
200mA A.C. 2240 
500mA A.C. 8240 
1 amp. A.C. 2240 
8 amp. A.C. 1240 
10 amp. A.C. £240 
20 amp. A.C. £2 40 
30 amp. AC. 2240 

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

USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS. EDUCATIONAL 
AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 
OTHER RANGES TO ORDER 

METERS "SEW" BAKELITE 
PANEL METERS 

Type MR.65. 34in. square fronts Type MR.38P. 121 32in. square fronts 

60µA 22.80 
00-0-60µA 22.10 
100µA . 29.10 
100-0-1004A £1.96 

£1.96 
£1.80 

600-0-600µA £176 
lmA £1.75 
1-0-1mA £1.73 
2mA 21.75 
5mA 11.75 
10mA 21.75 
20mA 21.75 
60mÁ 21.75 

2175 
150mA 21.75 

200mA £1.75 
300mA 6175 
500mA £1.70 
750mA 11.75 
1 amp 1176 
2 amp 11 75 
5 amp £1.75 
10 amp 6175 
3V. D.C. £1.75 
10V. D.C. £1.76 
13V. D.C. 11.75 
20V. D.C. £1.76 
00V. D.C. £1.75 
100V. D.C. £1.76 
100V. D.C. £1.75 
300V. D.C. 11.76 
500V. D.C. 11.75 
750V. D.C. £1.75 
15V. A.C. £1.86 
50V. A.C. £1.35 
150V. A.C 11.86 
300V. A.C £1.85 
500v. A.C £185 
8 Meter lmA £185 
VU Meter 8380 

Type MR.45P. tin. square fronts 
50µA £2.50 5 amp 2185 
50-0-504A £2.30 10V. D.C. £1.85 
100pA . 22.80 20V. D.C. £1.85 
100-0-100µA £2.06 30V. D.C. 11.86 
200µA .... £2.05 300V. D.C. £1.85 
600µA . 1186 15V. A.C. £2.00 
600-0-600µA 2186 3004. A.C 12 00 
1mA 2185 B Meter lmA £2.06 
6mA 2185 VU Meter .. 22.50 
10mA 2185 1 amp. A.C. 21.86 
50mA 21.85 6 amp. A.C. £185 
100mA 8185 10 amp. A.C. 11.86 
500mA £1.86 20 amp. A.C. £186 
1 amp £185 30 amp. A.C. £1.86 

"SEW" EDGWISE METERS 
Type PE.70. 3 I7132in. x 115132in. a 

22 -in. deep 
00µA £840 800µA .... 83.06 
5050µA 2830 1mÁ 83.70 
100µA ... 23.80 

300V. A.C 83 70 100-0-100µA 2820 
200µA .... £8.30 VU Meter 83.75 

23µA £8 85 
505.A £300 
50-0-60µA 8260 
100µA £260 
100-0-100µA £250 
000µA 2245 
600-0-600µA 12 -lb 
1mA £215 
7-0-1mA 2215 
5mA £215 
10mA 8215 
50mA 1215 
100mA 12 -lb 
500mA £2.16 

1 amp 83 15 
6 amp £&16 
16 amp. 83.15 
30 amp. £815 
60 amp. . £245 
5V. D.C. £245 
10V. D.C. 8346 
20V. D.C. £2.15 
50V. D.C. 1245 
150V. D.C. £946 
300V. D.C. £2.15 
50mV. D.C. £2.40 
100mV. D.C. 1840 
30V. A.C. 1220 
00V. A.C. 1220 
150V. A.C. 1220 
300V. A.C. 8380 
500mA A.C. £24b 
1 amp. A.C. £216 
5 amp. A.C. 1246 
10 amp. A.C. '1245 
20 amp. A.C. £246 
30 amp. A.C. £2.15 
50 amp. A.C. £246 
VU Meter 28.40 

Type S-80 80 mm. square fronts 
50µA £3.50 
50-0-60µA £3.40 
100µA . 13.40 
100-0-100µA £3.80 
600µA £3.06 
lmA 8286 
20V. D.C. 22-85 
50V. D.C. 82.85 5 ai7op. D.1'. £2 86 
900V. D.C. £2.85 300V. A.C... £285 
1 amp. D.C. 12.85 VU Meter .. £3 70 

"SEW" EDUCATIONAL 
METERS 

Type ED.107. Site 
overall 100mm x 
90mm x 108mm 
.4 new range of high 
quality moving mil 
instrumenta ideal 
for school experts 
ments and other 
bench applications 3 mirror scale. The 

meter uroventent io easily accessible to 
demonstrate internal working. Available 
In the following ranges: 

60µA 25 50 
100µA £5 10 
1mA 24 85 
50-0-50µA 15Q0 
1-0-1mA 14 86 
lA d.c. £4 85 
5A d.c. £4 85 
10V d.c. £4 85 

20V. d.c. .. £4.86 
50V. d.c. .. 14.86 
300V. d.c. .. 1436 

Dual range 
500mA/8A d.c. -10 
5V/50V d.r. a5-10 

High quality ceramic construction. Windings embedded lu vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex -stock. Single hole fixing, lin. dia. abatte. Bull quantities available. 
26 WATT. 10/28/50/100/250/500/1000/2300 or 5000 ohms, 00p. P. a P. 71p. 
60 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. £1.1b P. te P. 75p. 
100 WATT. 1/5/10/25/00/100/230/500/1000 or 2500 ohms. 1185 P. a P. 71p. 

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

8-280 General Purpose Beach Mounting 
1 Amp 87.00 

Mp 2.6 Amp 83.06 
6 Amp 81175 
8 Amp £16.90 
10 Amp 82860 
12 Amp 838.80 
20 Amp £4908 
25 Amp 868.00 
40 Amp £88.60 

AUTO TRANSFORMERS 
0/135/330V. Step up or step down. Fully 
shrouded. 

80 W 12-10 P. & P. 18p 
150 W 1270 P. A P. 18p 
300 W £8 80 P. Jr P. 23p 
500 W 1525 1 . A P. 33p 

1000 W 1750 P' A P. 38p 
1500 W 110d:0 P. A P. 43p 
2250 W £1786 P. & P. 50p 
5000 W £3500 P. & P. £1 

230 VOLT A.C. 
50 CYCLES 

RELAYS 
Brand new. o sets of 
changeover contacts at 
5 amp rating. 60p each. 
P. d P. lOp (100 lote £40i 
Quantities available. 

8-2808 Panel Mounting G' 1 Amp £7.00 
, 1' 222 Amp 18.05 
Afar _ Please add postage 

ALL MODELE 
INPUT 330 V 50/80 CYCLER 
OUTPUT VARIABLE 0.280 

VOLTS 
Special dlecounta for quantity 

e 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 

Input 88 125 VAC or 
178 250VAC. Output 120V 
AC. or 240 VAC. 200 VA 
rating. £1197, care. 50p. 

BH.001 HEAD 
SET AND BOOM 
MICROPHONE 
Moving Coil. Ideal for 
language teaching, com- 
munications. Headphone 
imp. 18 ohms. Micro- 
phone Imp. 200 ohms. 
1483. P. A P. 15p. 

240° Wide Angle ImA Meters 
MW 1-6 60mm square 18975 
MW 1.8 80mm square 14975 

P. & P. extra 

RP214 REGULATED POWER SUPPLY 
Solid state. Variable output 0-24V DC up 
to 1 amp. Dual @cale meter to monitor -' _ voltage and current 

Input 220/240V AC. 
Bise 185 x 85 x et J 106mm. 8387 
P. & P. 25p. 

PS.200 REGULATED P.S.U. 

Bolid state. Variable output 
5.20 volt D.C. up te 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 220/240 V. 
A.C. Sise 71' x 51' x 31'. 
£1497. P. A P. 25P. 

PS.10008 REGULATED 
POWER SUPPLY 
Bolid state. Output 8, 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
AC. Bise 4' x 36' x el'. 
£1197. P. & P. 25p. 

230V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 30 RPR 
CW; 2 BPI{ CW; 20 RPH 
CW; 2 BPH ACW; 30 
REM CW; 
502 each Post 12p. 

LB4 TRANSISTOR 
TESTER 
Teste PNP or NPN tram 
stators. Audio indication. 
Operates on two 1-5v bal - 

terlee. Complete with all 
instructions, etc. 8460. 
P. A P. 20 p. 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP / NPN. Operates 
from 0v battery. Com- 
mete with all in- 
structions, etc. 1896. 
P. d P. 20p. 

HOMER INTERCOMS 
Mea? for bonis. 
office, stores, fac- 
tories, etc. Supplied 
complete with bal - ii u . termes, cable and h free Instructors. 

° Station, /257, 3 Station £5 85, P. & P. I5p. 
4 Station 8362. P. & P. 17p. 

SEND SAE FOR LIST OF 

SEMI CONDUCTORS & VALVES 

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

Also see next three pages 
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M U ET I M E T E R S for flee purpose! 
TS60 POCKET 
MULTIMETER 
High -precision at low -coat. 
Ranges: D.C. 15V, 150V, 
I,000V (10,000 opv). A.C. 
15V, 150V, 100V (1,000 
opv). D.C. Current 150mA. 
Resistance 100k ohms 
6186. Post 15p. 

MODEL 1092 
TESTMETER 
5,000 O.P.V. 
0/3/15/150/300/1200 V. 
D.C. 0/6/30/300/600 V. 
A.C. 0/300µA/300 MA 
0/10K/1 meg[) 
Decibels -10 to +16db 
62.75 each +15p P. & P. 

HIOKI MODEL 720X 
20,000 O.P.V. 
Overload protection 
5/25/100/500/1000 VIN;. 
10/50/250/1000 VAC. 
50µA/250mA. 20K/2 meg 
ohm. -d to +62db. 
1497. P. & P. 15p. 

HIOKI MODEL 730X 
30,000 O.P.V. Overload 
protection. 0/30/60/300/ 
600/1200 VDC. 12/60/1201 
600/1200 VAC. 60/µA/30 
mA/300 mA. 2K/200K/2 
megohm. -10 to +63db. 
U-50. P. & P. 15p. 

MODEL TE -I2 
20,000 O.P.V. 0/0616/30/120/ 
600/1,200/9,000/8,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0160µA/e/60/800mA. 0/6K I 
600K/BMeg./00 Meg. Q 50pF 
0.2mFd. /6975. P. & P. 175P. 

MODEL TE -200 
20,000 O.P.V. Mirror scale. 
overload protection. 0/5/25/125/ 
1,000v. D.C. 0/10/50/250/ 
1,000V. A.C. 0/50 µA/250 mA. 
0/60K/6 meg fl. -20 to +62db. 
8896. P. A P. 15p. 

MODEL S00 
30,000 O.P.V. with over- 
load protection mirror scale 
0/.5/2.5/10125/100/250/500/ 
1,000v. D.C. 0/2.5/10/25/ 
100/250/500/1,000V. A.C. 
0/50µA/5/50/500 m A. 12 
amp. D.C. 0/60/K/6 Meg./ 
60 Meg SI 
66875. root paid. 

HIOKI MODEL 750X 
00,000 o.v.v. 43 range. 0-0 3 
to 1,200v D.C. 0-3 to 1.200v 
A.C. 0-30µA /300m A. 0-3K/30 
meg ohms. - 10 to + 17dB. 
13.97. Poet 20p. 

HT100B4 MULTI -METER 
Features A.C. current ranges. 
100,000 o.p.v. Mirror Scale. 
Overload protection. 
0/5/25/10/50/250/500/1000 V 

D.C. 
0/25/10/50/250/1000 V. A.C. 
0/10/250µA/25/25/250 MA/ 
10 Amp. D.C. 
10 Amp A.C. 0/20K/200K / 
2 MEG/20 MEG. - 20 +62db. 
61850. P. & P. 25p. 

370 WTR MULTI -METER 
Features A.C. current rangen. 
20,000 o.p.v. 0/5/2.5/10/50/ 
250/500 1000 V. D.C. 
0/2.5/10/50/250/550/1000V AC 
0/50uA/1/10/100mA/1/10 Amp 
D.C. 
0/100mA/1/10 Amp AC 
0/5K/50K/500K/5 MEG/ 50 
MEG. 
-20 +62db. 
115. P. & P. 25p. 

RUSSIAN 22 RANGE MULTIMETER 
Model 1"437 10.000 o.p.v. 
A first class versatile In- 
trument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 25/10/ 
50/250/500/1000v D.G. 2.5/ 
10/50/250/500/1000v A.C. 
DC Current 100wA/1/101 
IOOmA/1A. Resistance 
300 ohms/3/30/300K/3m O. 
Complete with batteries. 
test leads, instructions and 
sturdy steel carrying case. 
OUB PRICE 6697. P. & P. 25p 

11< ' 
(\-j t 

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 0ß0K ohms. 
ONLY 21.97 P. & 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 / 1000V. 
A.C. 60µA / 250mA. 0K / 8 

meg ohms. -20 to + 22 dB. 
6367: Pont 20p. 

MODEL TH -I2 
20,000 o.p.v. Overload pro- 
tection. Slide switch selector 
0 / 25 / 2'0 / 10 150 / 250 / 
1000V. D.C. 0 110 160 / 250 / 
1000V. A.C. 0 160µA / 25 / 
250mA. D.C. 0 / 9K / 30K / 
300K / 9 meg - 20 to + 50d11 
6497. Poet 18p. 

MODEL TE -300 
30,000 O.P.V. Mirror male. 
overload protection 0/6/3/15/60/ 
300/1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0/30µA/6mA/ 
60mA/300mA/000mA. 0/8K1 
80K/800K/8 meg. ohm -20 tu 
+63 db. 6697. P. & P. 15p. 

MODEL PL436 

20k f1/Volt D.C. skill 
Volt AC. Mirror scale. 
6/3/12/30/120/800 V 
D.C. 3/30/120/800 V 
A.C. 50/800µA/60/800 
mA. 10/100K/1 Meg/10 
Mego -20 to +46db. 
66.975- P. & P. 121p. 

TMK MODEL 1 W -50K 
46 range., mirror scale, 
50K/Vol. D.C. 6K/Volt A.C. 
D.C.: Volts -125, -15, 125, 
2.6, 5, 10, 25, 50, 125, 250, 
500, 1000V, A.C. Volts: 1.5, 
3, 5, 10, 25, 60, 125, 250, 500, 
1000V. D.C. Current: 25, 
60µA, 25, 5, 25, 60, 250, 
500mA, 6,10 amp. Resistance: 
10K, 100K, 1 MEG, 10 MEG 
O. Decibels: -20 to +81.5db 
/8.50. P. & P. 171p. 

MODEL 
K228A 
Taut barm 
suepenaiou. 
Overload 
protection. 
Polarity 
reversing 
n iah. 30,000 o.p.,. 
0115/ 2.5 / 15 / 50 / 250/ 
500 / 1000 / 2500V. D.C. 0 / 15 / 50 / 150 / 

500 / 1000V. A.C. 0 / 50µA / 5 / 60 / 150 / 
500mA / 5A D.C. 0 / 3K / 300K / 9 meg. 
1695. Post 20p. 

HIOKO MODEL 700X 
100,000 O.P.V. Overload 
protection. Mirror scale. 
3/6/1ß/1.5/3/6/12/30/60/ 
120/300/600/1200V DC 
1.513/6/12/30/60/150/300/600/ 
1200 V. A.C. 
15/301A/3/6/30/80/150/300mÁ 
6/12 AMP. DC. 2K/200K/2 
Meg/20 Meg ohm -20 to 
+83,iB. 81660. P. & P. 20p. 

MODEL C-7080 EN 
Giant 6' mirror scale. 
20,000 o.p.v. 0 / -25 / 1 / 
2.5/ 10/ 50/ 250/ 1000/1 
5000V. D.C. 0 / 2.5 / 10 / 
50 / 250 / 1000 1 5000V. 
A.C.O/50µA/ 1 110/100/ 
500mÁ / 10 amp. D.C. 
0/2K / 200K / 20 meg - 20 to + 50 dB. 
81895. Pout 36p. 

U4312 MULTIMETER 
Extremely etunly inetrumeut for 
electrical use. 687 o.p.v. 
0/-8/1.5/7.5130/00/150/300/ 
800/900 VDC and 75s,V. 
0/-3/1.617.5/30/601150/300 
800/900 VAC. 
01300µA/1.5/6115/60/150 
600MA/1.5/6 AMP. D.C. 
0/1.5/6/10/60/150/000MA/ 
1.516 AMP. AC. 
0/200 0/3K/30K 0. 
Accuracy DC 1%. AC 1.5%. 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying ease, leade and 
instructions. 8-50 plus P. & P. 25p. 

general 

Selected TEST EQUIPMENT 
FTC -401 TRANSISTOR TESTER 

Full capabilitlee for measuring 
A, B and ICO. NPN or PNP. 
Equally adaptable for check- 
ing diodes. Supplied complete 
with Instructions, battery and 
leads. 
67.50. Post 20p. 

egg 

Model S-IOOTR MULTIMETER 

TRANSISTOR TESTER 

100,000 o.p.v. mirror scale/ 
overload protection. 0012/ 
41/3/12/30/120/600 V DC. 
0/6/30/120/600. V AC. 0/12/ 
600µA/ 12/300mA/12 AMP 
DC. 0/10 K/1 MEO/100MEG. 
-20 to +50db. 0.01--3 MFD. 
Transistor tester measures 
Alpha, beta and Ice. Complete 
with batteries, Instructions 
and leads. 218.50. P/P 25p. 

MM. 

MODEL 449A IN 

CIRCUIT TRAN- 

SISTOR TESTER 

Checks true A.C. 
beta In / out. Cheeks 
Icbo. Checke diode. 
In / out. Checke 
SCR, etc. Beta 
HI 10 500. 

LO 2 - 50. lobo 0-5000µA. 220/240 V AC. 
operation 
617.50. Post 25p. 

TE -20D RF SIGNAL GENERATOR 

Accurate wide range sig- 
nal generator covering 
120 Kc/s 500 Mc/e on 
6 bands. Directly cali- 
brated Variable R.F. at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions 615. Carr. 371p. 
Size 140 x 215 x 170 mm. 

MODEL L -S5 FET 

V.O.M. 
Input Impedance 10 meg 
ohms. O/-8/1.2/8/30/ 
120 / 600V. D.C. O / 3 / 
12 / 60 / 120 / 600V. A.C. 
0 / 120µA / 120mA D.C. 
0 / 1K / 100K / 10 meg 
/100 meg ohms 
115-97. Post 15p. 

CI -5 PULSE 

OSCILLOSCOPE 

For display of puined 
and periodic waveform. 
in electronic circuits. 
VERT. AMP. Band 
width 10MHz. Sensi- 
tivity at 100K Hz VRMS/ 

tin. -1-25; NOR. AMP. Bandwidth 500K Hz. 
Sensitivity at 100KHz, V RMB/mm. B25; 
Preset triggered sweep 1-3,000usec.; free 
running 20.200,000Hz in nine ranges. 
Calibrator pips. 220 x 360 x 430,,,,0. 
115-230V. AC operation. 
689.00. Carr. paid. 

TO -3 PORTABLE OSCILLOSCOPE 

310. tube, Y amp. Sensitivity 
01v p-p/CM. Bandwidth 
1b cps -1.5 MHz. Input imp. 
2 meg Cl 25pF X amp. 
sensitivity 0.9v. p-p/CM. 
Bandwidth 1-5cpa-800kH z. 
Input imp. 2 meg R 20pF. 
Time base. 5 range. 10 cps 
300 kHz. Synchronization. 
Internal/external. Illuminated 

male 140 0 215 0 930 mm. Weight 1551b. 
220/240V. A.C. Supplied brand new with 
handbook. 140-00. Carr. 50p. 

RUSSIAN CI -16 DOUBLE 

BEAM OSCILLOSCOPE 

5 me/. Pam Band. Separate 
Y1 and Y2 amplifiera. 
Rectangular 51n. x 4in. 
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 mole. Built - 
In time buse calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and Instruction manual 
687. Carr. Paid. 

TRANSISTORISED SIGNAL 
GENERATOR 
5 ranges 400kHz-301:1Hr.. 
An inexpensive instru- 
ment for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
61 x 55 x 31in. 
Complete with Inetruc- 

tions and leads. 6797. Post 25p. 

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

A new portable 
bridge offering ex - 

cellent range and 
accuracy at low 
cont. Ranges: R. 
I0 11.1 megO 
6 Ranges ±1% 
L.1 µ H - Ill 

HENRYS 6 Ranges 3 = % C.10pF ± 1110mFd 
8 Ranges ± 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 21n. 820. P. & P. 25p. 

MODEL TE.IS 
GRID DIP METER 
Transistorised. Operates as 
Grid Dip, Oscillator, Absorp- 
tion Wave Meter and Oscil- 
lating Detector. Frequency 
range 440Kc/s-280Mc/e lu 
6 coll.. 500µA Meter. 91' 
battery operation. Size 180 s 
80 x 40nun. 
21660. Poet 20p. 

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

Rine 18 x.200.000 Hz: Square 18 x50,000 Hz 
Output max. 
+ 10 dB. 
010 K ohms) 
Operation In . 

ternal batteries 
Attractive 2 - 
tone case 71' e 
5' x 2. 
Price 617.80. 
Carr. 171p. 

MODEL 10Ge100 
SINE SQUARE WAVE 
AUDIO GENERATOR 
Range 19-220,000115 
Sine Wave 19-100,000 
Hz Square Wave. 
Output Sine or Square 
wave 10v. P. to P. 

Size 180 x 90 x 90mm. 
Operation 220/240v. A.C. 

117.50. Post 37p. 

MODEL AT201 
DECADE 
ATTENUATOR 
Frequency range 0-- 

200KHz. Attenuator 
0-111db, 04d6 step. 
Impedance 600 ohms. 
Max. input power 

301ám. Size 180 x 90 x 55mm. 
21680. Post 37p. 

TE -65 VALVE VOLTMETER 
28 ranges. D.C. volt. 
105-1,500v. A.C. volts 
1.5-1,500v. Resistance up 
lo 1,000 megohmn. 200/ 
140v. A.C. operation 
Complete with probe and 
instructions. 
817-80. P. A P. 90p. 
Additional probe. avail- 
able: R.F. 82121; H.V. 
8850. 

MODEL U4311 SUB -STANDARD MULTI- 
RANGE VOLT AMMETER 

Sensitivity 330 ohms/Volt 
AC and DC. Accuracy 

5% D.C. 1% AC. Scale 
length 165mm. 0/300/750µA1 

15/3/75115/ 30/ 751 
150 / 900 / 750mA 11.5 18 / 
7.5AMP DC O/3/7.5/15/ 

30 / 75 / 150 / 300 / 
750mA / 1.5 13 / 7-S 
AMP AC O / 75 / 1501 
300/ 750mV / 1.5/3/ 

7.5/15/30/75/ 150/ 300/ 750V DC 
0/750mV / 1.5/ 3 / 7.5 / 15 / 30/ 75 / 150J 300 

com- 
plete V with test leads, manual 

AC. Automatic cut 
tand testcertifi- 

cates. 64800. Pont 50p. 

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

Also see opposite page 
and next two pages 
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UNR-30 
RECEIVER 

4 Bands covering 
550Kc/s- 3OMc/e. 
B.F.O. Built-in 
Speaker 220/240v 
A.C. Brand new 
with inetzuctione. 81676. Carr. 374p. 

UR -IA SOLID STATE COMMUNICATION 
RECEIVER 

4 Bands covering 550Ke/e-30Mc/e. FET 
S Meter. Variable BFO for SOB, Built-in 
Speaker, Bandepread, Sensitivity Control. 
220/240v. A.C. or 12e. D.C. 121"x 41" x 7" 
Brand new with instructions. £25. Carr. 371p. 

SKYW00D CX203 COMMUNICATION 
RECEIVER 

©csA©ee©a 
Solid elate. Coverage on 5 bande 200-420 
KHz and .55 to 30 MHz. IBundnated elide 
rule dial. Bandepread. Aerial tuning BFO, 
AVC, ANL, '8' meter. AM/CW/BBB. Inte- 
grated speaker and phone socket. Operation 
220/240v AC or 12v DC. Size 325 x 266 x 150 
mm. Complete with instruction and circuit. 
88860. Carr. 501, 

LAFAYETTE HA -600 SOLID STATE 
RECEIVER 

General coverage 
150-400Kc/e. 550 
Kc/a-3OMc/e. PET 
front end. 2 mech. 
filters, product 
detector, variable 
B.F.O., note. limi- 

ter. 8. Meter, Bandepread, RF Gain. 15" x 
95" x 85". 18 Ibe. 220/240v. A.C. or 12V. D.0 
Brand new with instructions. 150. Carr. 50p. 

TRIO 9RS9DS 
COMMUNI- 
CATION 
RECEIVER 

4 band cover- 
ing 550Kc/e. to 
30 Mc/e. con- 
tinuous and 

electrical haidspread on 10, 15, 20, 40 and 
80 metres. 8 valve plus 7 diode circuit. 
4/8 ohm output and phone lack. SSB-CW. 
ANL. Variable BFO. 8 meter. Sep. band- 
apread dial. IF frequency 455 Kc/a audio 
output 15w. Variable RF and AF gain 
controls 115/250v. A.C. She: 7" x 13" x 10" 
with instruction manual. 24950. Carr. Paid. 

EMI LOUDSPEAKERS 

Model 350. 13" x 0" 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. £8.62 each. 
P. & P. 25p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.I00 

Can be panel or 
bench mounted. 
Basic meter mea- 
curee 1 volt D.C. 
but can be used to measure a wide range of 
AC and DC volt. current and ohms with 
optional plug in carde. Specification: Accu- 
racy: i 02, t1 digit. Resolution: 
Number of digits: 3 plus fourth overrange 
digit. Overrange: 100% (up to 1999). Input 
impedance: 1000 Meg ohm. Measuring cycle: 

1 per second. Adjustment: Automatic zero- 
ing, hull scale adjustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power. 
110-230v. A.C. 50/60 cycles. Overall size: 
59in. x 2 13/16in. x 83/161n. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED. 23650. Can. SOp. 
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List Price 

rr£2.98OUR 

PRICE L evo 
P.& P. lOp 

SINCLAIR EQUIPMENT 

Protect 60 
Package 
offers. 
2 x Z30 amplifier. stereo 60 pre -amp, FZ5 
power supply. 81895 Carr. 374p. Or with 
PZ6 power supply 81800 Carr. 374p. 2 x Z50 
amplifier, stereo 60 pre -amp. PZ8 power 
supply. £8086. Carr. 37Ip. 
Transformer for PZ8. £9974 extra. 
Add to any of the above £445 for active 
filter unit and £1800 for pair of Q16 speakers. 
All other Sinclair products in stock. 
2000 Amp £21.95 Carr. 37Ip-: 3000 Amp 
£8860 Carr. 37(P.: Neoteric Amp £4396. 

Carr. 375p IC12 £1.80 p. & p. 10p. 
NEW PROJECT 605 - £2097, Carr. 37p. 

ittllll® * * * * 

SPECIAL OFFER! 
GOODMANS AXIOM 301 

Hi Fi 12' 20 watt twin coo 
full range speaker. 30-10,000 
Hz. 16,500 gauss. 8 ohm 
impedance. Brand new and 
]axed. 
(List price 121.72) OUR 
PRICE £1260 each. Carr. 50p. 

EA.4I 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 744' x 9' x 
71". 8 shuts. 8 watt 
RMS. 16 watt peak. 
Complete with DIN lead. 
£1296 pr. Carr. 50p. 

HA -10 STEREO 
HEADPHONE 
AMPLIFIER 
All silicon trans- 
istor amplifier oper- 
ates from magnetic, 

ceramic or tuner inputs with twin etereo 
headphone outputs and separate volume 
controls for each channel. Operate, from 9v 
battery. Inputs SMU/100MU. Output 50MW. 
5397. P. & P. 15p. 

SPECIAL PURCHASE ! 

NEAT G30) 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. AP aine wave 
18 Hz to 220 KHa. 
AF square wave 
18 Ha to 100 KHz. 
Output eine / square 
10v. P -P. RF 100K Hz 

to 200 MHz. Output Iv. maximum. Opera- 
tion 220/240v. AC. Complete with Mann, 
Guns and leads. 111.92. P.o,l 5 Op. 

AKAI BARGAINS 
SUPER MONEY SAVING OFFERS - 
BUY NOW WHILE STOCKS LAST ! 

BRAND NEW AND FULLY GUARANTEED 

1721 Tape Rec. 
15000 Tape Rec. 
G1370 Tape Deck 
4000D Tape Deck 
4000D8 Tape Deck 
1201 D Tape Deck 
X221D Tape Deck 
0X220D Tape Deck 
01280D Tape Deck 
X181OD Tape/8 track Deck 
coil 900D Tape/Case Deck 
X20008D Tape/Caa/8 Track Ree. 
CR81 8 track Rec. 
CR81D 8 track Rec. 
CR81T 8 track/Receiver 
CR8088 8 track system 

£73.95 
£9995 

£29595 
161.50 
573.95 

£13295 
£169.95 
1148-50 
£249-40 
£16996 
117795 
128380 
18095 
58595 

111890 

G%C40 Cassette Rec. 
G%C4OD Cassette Deck 
O%C4OT Cassette/Receiver 
131%040D Cassette Deck 
GXC46D Cassette Deck 
UXC6OD Cassette Deck 
G%065D Cassette Deck 
C835D Cassette Deck 
AA6200 Receiver 
AA6300 Receiver 
AA6600 Receiver 
AA8500 Receiver 

£14500 ADM11 Microphone. (Pair) 
Carriage 50p extra. (Recorders A Decks 75p) 

-25 
£66-95 

£12395 
£9595 

£10350 
811126 
£11025 

15950 
17495 
282.50 

110900 
117500 

£7 50 

Improves the performance of cassette and 
semi-profemional recorders. Reduces tape 
hiss by 9dB at 600Hz, 6dB at 12001Ia 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 19k1Iz 

35dB. Size 151" x 9" x 3E". AC 200/250V. 

2Ru cE E32.50 Carr. SOp. 

1021 STEREO 
LISTENING 
STATION 
For balancing and 
gain selection of 
loudspeaker, with 
additional facility 
forstereo headphone 
,witching. 2 gain 

controls, speaker on -off elide switch, stereo 
headphone socket. 6" x 4" x 21". 12255. 
P. & P. 15p. 

MIXER PREAMPLIFIER 
5 microphone in- 
puts each with 
individual gain 
control. enabling 
complete mixing 

facilities. Battery operated. or o 5" x 3" 
Inputs Mice: 3 x 3mV 50K:2 x 3mV 600 ohm. 
Phono meg. 4mV 50K. Phono ceramic 
I00mV 1 meg. Output 250mV 100K. 

18.97. P. A P. 20p. 

7E-1035 STEREO 
HEADPHONES 
Low coat high perform- 
ance stereo headphones. 
Foam rubber ear cupe 
Adjustable head -band. 
8 ohm impedance 25- 
18,000 Hz. With lead and 
atereo jack plug. ONLY 
81979. P. & P. 124p. 

NEW GARRARD 
MODULES 

Popular range of Garrard decks with Shure 
cartridge fitted in deluxe plinth with 
hinged lid. 
SP25 III Module/M75.6 22260 
AP76 Module/M75-6 28880 
AP96 Module/M75-6 53875 
Zero 1000 Module/M93E 16280 

Carr. 50p extra any item. 

HOSIDEN DH -085 DE -LUXE STEREO 
HEADPHONES 

Features unique mech- 
anical 2 way units and 
fitted adjustable leve,, 
controls. 8 ohm im- 
pedance 20-20,000cps. 
Complete with spring 
lead & stereo jack plug 
27.971. P. & P. 121p. 

GENUINE BARGAIN! 
KOSS SP.3XC 
STEREO 
HEADPHONES 
Response 
10-15,000Ra. 
Impedance 4-6 ohms. 
Brand new, Boxed a 
fully guaranteed 
(List £9.50). 
OUR PRICE 8050. 
P. & P. 25p. 

HOSIDEN DH -023 STEREO HEADPHONES 
Wonderful value 
and excellent per- 
formance combined. 
Adjustable head- 
band. 8 ohm im- 
pedance. 20.12,000 
cps. Complete with 
lead and plug. 
ONLY 8287. P. & 

P. 129p. 

TAPE 
CASSETTES 

Top 
quality 
Hi -FI 

Low Noise 
n Library 

cases. 
C60 3 for 75p. 
C90 3 for 21.05 
C120 S for 1185 
Tape Head Cleaner 80p each. 
P. A P. 10p extra. 

IO for 2536 
10 for 88.30 
10 for 1430 

SPECIAL OFFER! 
ROTEL RH700 
STEREO HEADPHONES 

20-20,000112. 8-16 ohm. 
(List £9.95). OUR PRICE 
28'76. P. & P. 25p. 

SPECIAL PURCHASE! 
LEAK MINI -SANDWICH 

SPEAKERS 

Brand new and fully 
guaranteed. 8 watts, 
8 ohm. Teak finish. 
(Rec. list £5950 pr.) 

OUR PRICE 
23960 pair 
Carr. £1.00. 

TRANSISTORISED FM TUNER 

6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 8 x 4 x 24iu. 
3 I.F. stages. 
Double tuned dis- 
criminator, Ample 
output to teed most 

amplifiera. Operates on 9V battery. Coverage 
88-108Mc/s. Ready built ready for use. Fan- 
tastic value for money. ££1874. P. & P. 12/p. 
Stereo multiplex adaptors 14-974. 

TE 1018 DE -LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Sensitive, soft rarpads, 
adjustable headband. 
Magnetic, Impedance 2,600 
ohms. 
2197, P. A P. 15p. 

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

Also see previous pages 
and opposite page 
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FANTASTIC OFFER ! 
NIKKO 
TRM 50 
STEREO 
AMPLIFIER 
17 + 17 watts rms stereo amplifier with Inputs for Magnetic and 
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Outputs 
for two pairs of stereo speakers and Tape. Stereo headphone 
socket. Full range of controls including loudness control, scratch 
alter, etc. Size 13" x 9I" x 31. Unrepeatable offer -limited 
stocks) 

List price £5950 
OUR PRICE 

£39.95 
Carriage 50p 

1//-1/EQl//P4KAIT 
SAVE UP TO 
33sä% 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 & 
cover. Goldring 
6800 cartridge, 
pair of Linton 2 
speakers and all 
leads. 

PRI CE 
OUR EIV770 Carr. and 

Ins. LISO 

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 £122.550 Carr. and 
PRICE Ins. LI.50 

TELETON SA6120613 
SYSTEM 

Teleton SAQ206B 
8 + 8 watt Ampli- 

"I# fier, BSR MP60, 
plinth & cover, 
Goldring G800 

'c. ;I; cartridge, pair 
of Apollo 

speakers and all 
leads. 

OPRIICE £54.40 la -50 
Amplifier only, £22.95. Carr. 50p. 

MW/LW 
CAR RADIO 

Fully transis- 
torised, dual waveband. 
Size 6f" x 41" x 2". 
12v. D.C. Neg. or Poe. earth. Complete with 
fixing kit, speaker and leads. 
ONLY 17.50. Post 20p. 

SUPER BARGAIN! 
8 -TRACK CAR STEREO TAPE PLATER 

Tone, volume and balance controls. Track 
selector. Complete with matched pair of 
stereo speakers, connections and fittings. 
ONLY £16.96. Post 80p. 

BH.00I HEAD 
SET AND BOOM 
MICROPHONE 

Moving Coil. Ideal for 
language teaching, com- 
municatlons. Headphone 
imp. 15 ohms. Micro- 
phone imp. 200 ohms. 
64.82. P. a P. 15p. 

WHARFEDALE 
LINTON SYSTEM 

Wharfedale 
Linton Ampli- 
fier, Linton 
Turntable, pair 
of Linton 2 
peakers and 

all leads. 

OUR £104.00 Carr. and 
PRICE Ins. LI 25 

AMSTRAD 8000 II 
SYSTEM 

Amstrad 8000 II 7 + 7 
watt amplifier. BSR 
MP60, plinth and cover, 
Goldring G800 
cartridge, pair 
of Apollo 
speakers and 
all leads. 

OUR £47 50 PRICE 
Carr. 
LI.00 

Amplifier only, £14.50. 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 50p 

SPECIAL PURCHASE! 
FERGUSON 
3414 STEREO 
TUNER 
AMPLIFIER 
TURNTABL 
UNIT 
10+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 

£ 
PRICE £75'00 
Carr. & Ins. El -SO. 

G.W.SMITH &CO (Radio) LTD 
Personal Callers Welcome -All Branches Open 9-6 Mon. to Sat. 

SAVE £E£'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 leas cartridge 
(List £36551. 
OUR PRICE 194.50. P. a P. 50p. 
GA308 PU with GP400 stereo magnetic 
cartridge (List £47.65). 
OUR PRICE 129.96. P. Jr P. 50p. 
LIMITED NUMBER ONLY! 

LEAK BARGAINS! 
LIMITED OFFER! 

ALL STOCKS BRAND NEW AND 
,a11A4118AN i7l....._ 

***% 
Data 30 ... 
Delta 70 ... ... ... £57.95 
Delta FM ... ... E55.95 
Delta AM/FM ... £67.95 
Delta 75 ... ... ... £127.50 
Leak ISO pair £37.50 
Leak 250 pair ... £47.95 
Leak 600 each .. £33.95 
P. & P. 50p extra each item. 

ROTEL BARGAINS! 
All brand new and guaranteed 

RA2I0 Amp ... 
RA3I0 Amp ... 
RA6I0 Amp ... 
RXI50 Receiver 
RX200 Receiver 
RX400 Receiver 
P. & P. 50p extra any item. 

£22.50 
£35.95 
£48-2S 
£45.95 
£57-S0 
£70.95 

WHARFEDALE MID -RANGE HI-FI UNITS 

Aa used in world famous .--, 
system. 5" dia. Imped- 
ance 4/8 ohms. High flux - 
ceramic magnet, 20 watts 
rms. Brand new 6150. 
Carr. 37p. 

HOMER INTERCOMS 

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

2 Station, 22.97, 3 Station 25 25, P. a P. 16p; 
4 Station £8.62, P. a P. 17p. 

CREDIT TERMS AVAILABLE FOR 
CALLERS. ACCESS & 

BARCLAYCARD WELCOME. 

10 TOTTENHAM CT. RD. LONDON. W.1 
27 TOTTENHAM CT. RD. LONDON, W.1 
2571258 TOTTENHAM CT. RD. LONDON, W.1 
3 LISLE STREET. LONDON, W.C.2 
34 LISLE STREET. LONDON, W.C.2 
311 EDGWARE ROAD, LONDON, W.2 

RECORD DECKS (P. a P. 5Op) 

BE.R. MoDONALD 
C114 Mini 14.97 
C129 Mono £860 
C137 £8.85 
MP60 29.75 
610 £12.66 
810 13125 GOLDRIMO 
210/TPD3 £8.75 GL69/2 £1850 
MP60/G800 £12.95 GL72 £20.95 
MP60/TPD1 £18.05 áL72/P £2750 
MP60/TPD3/6800 Plinth 69/72 £708 

11950 LID 72 £325 
51P60/TPD2 11485 GL75 12895 
810/TPD1 11895 GL75P £8525 
510/TPD1 £1796 Plinth 76 £7 35 
11T70 51899 LID 75 £3.00 
HT70/6800 11795 1199 £19 
HT70/TPD1 12085 GL85P/C . 16995 
HT70/TPD1/0800 oioip/C 220.50 

810 Plinth/Cover 
29.25 

CONNOIBBEIIR 
BD1 Kit 11090 
BD1 Chassis 118-60 
BD1/SAU2/Plinth 

63810 
BD2/SAU2/Chaesle 

626.96 
BD2/SAU2/Plintb/C 

£88.86 

GARRARD 
2025 T/C Stereo 

£8.50 
4011 Stereo 19.25 
SP25 III £10ß5 
SP25 III/M75-6 

11696 
SP25 III Module/ 

M75.6 £28.50 
SL65B 61875 
AP76 11796 
AP76 Module/ 

M75-6 £33820 
SL72B £2196 
SL95B 682ß6 
401 22695 
ZERO 100A 13896 
ZERO 1008 £88.96 
ZERO 1008 Mod/ 

M93 -E 252-60 
AP96 Module/ 

M75.6 13875 
Go0DMANS 
TD100 Teak 15695 
TD100 White 658.25 

LEAS 
Delta Turntable 

£6250 

1111C110 -BEISL 
MR111 189.60 
MR111 Plinth it 

Cover £9 50 

PHILIPS 
GA105 £18 95 
GA160 £27 
GA308 Teak £24 
GA308 P.U. T,-ak 

£29.96 
GA212 £56.76 

PIONEER 
PL12D 
PL15C 
PLA35 
PL50 
PL41D 
PL61 

£34 50 
£5135 
£8265 

£111 85 
£11850 
£11995 

THORENS 
TD125 II £0660 
TD125AB II 199-95 
T X25 £6.96 
TD160C £58.96 
TD150 228.95 
TD150A II £35.96 
TD150AB II 639-95 
TD150 Plinth £3.80 
TX11 £380 

WHARFEDALE 
Linton Turntable 

228.95 

PLINTHS & COVERS (P. a P. Sop) 
Budget SP26, etc. 
Budget SP2S Play on 
Budget AP76/Zero 1005 
Budget B.B.R. 
SME 2000 System 

63.20 
2480 
£4.50 
£3225 

£34 

RECORD DECK PACKAGES (P. te P. 50p) 
Decks supplied with 
stereo cartridge 
ready wired in plinth 
with cover. 

GARRARD 
2025TC/9TAHCD 
SP25 III/0800 
SP25 III/M75-6 
SP25 I11/3444.7 
SP25 111/M44 -E 
SP25 III/MISE 
AP76/0800 
AP76/M75-6 
AP76/1155E 
AP78/M75E.1 
AP76/0800E 
AP76/1144E 
AP76/M7SED 

B.8.E. XeDONALD 
MP60/6800 
MP60/M44-7 
MP60/M44-E 

GOLDKINO 
(:1,75(17800 
l'. L7b(r+ooE. 

Tel: 01-837 2232 
Tel: 01-635 3715 
Tal: 01-580 0870 
Tel: 01-437 8204 
Tel: 01-437 9155 
Tel: 01-262 0387 

£1275 
£1850 
£18-50 
21976 
£2095 
£2240 
£2795 
£80.26 
£8050 
£3250 
£3076 
£30 
£3895 

£17.50 
£1950 
220.25 

£3950 
642.50 

.611 1481 Order, to 
11-12. rbdinrton Wow, 

London. WT 
Tel 01202 eNr 
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Practical Wireless Classified Advertisements 
Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV corn nies 

ITV 
BBC' & 2 
BLACK, 
WHITE & 

COLOUR 
Guaranteed 

Perfect Pictures. 
Save ££s. We sup- 

ply this genuine 
U.H.F. aerial for only 

£1.99, can be fitted out 
side or Inside. Quality 

made, technically advanced 
design. Precision grid re- 

flector eliminates ghosting. 
Complete with clamp, Instruc- 

tions, advice. 
Money Back Refund Well/ 

Caravan Bracket25p. Low Loss Cable 
10p per yard. Plug Sp & FREE with 
order maps & channel reference of all 
Radio & TV Transmitters. 

Send direct to 
Dept PW10, 219 Mansfield Rd., Nottingham. 

IMPERIAL TRADING (AERIALS) LTD, 
the quality Aerial Specialists 

Direct from the 
Manufacturers 

UHf. AERIALS 

EASYA 
10 Element 

125 
14 Element IB Element 

£ISO íl75 
Hase a.mP cprenal extra 

Readermumblea add 20p 

Please Harf wn,eh 
thannelso,ßn4 

geoup 

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 £3.90 
MBM 46 £6.00 MBM 70 £1100 
VHF FM Aerials 
Dipole £1.40, FM/H £2.00, FM3 £300, FM4S £5 55, 
FM55 E7.80 
Masthead Pre -amps 
Single Stage £6.00, Two stage £6.00, Wideband £7.00 
Accessories: SAE for full list. Co -as Sp, low loss 9p 

'1 Dale Cres., Tupton, Chesterfield 542 6OR 

For Sale 

BBC 2 TV'S 7.5o Del 50 Includiiverngy. 

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, C.W.O.. postage included. 

Send S.A.E. for list of TVs, Tubes. 
Valves, etc. Allow 10-14 days delivery. 

TRADE DISPOSALS (PW), 
Midlands & North: 1043 Leeds Road, 

Bradford 3. 
Scotland: Unit 5, Peacock Cross Indus- 

trial Estate, Burnbank Road, 
Hamilton. 

Cornwall: l'encoys, Four Lanes, Red- 
ruth. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PWa 
NEW MILLS, Stockport. 
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JULY 1942 to July 1946 PW. For Sale. 
OFFERS? M. White, 14 Grays Road, 
Headington, Oxford. 

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. 

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 

CIRCUIT DIAGRAM needed for Fer- 
ranti Radiogram Model No. 1055. 
Lawson, The Grange, Irlam Road, 
Flixton, Lancashire M31 3JU. 

Books and Publications 

Radio BOOKS 
Handbk of Transistor Equiv and Substitutes 
Handbook of Tested Transistor Circuits 
Rad & Electr Colour Codes and Data Chart 
Hi Fi, PA & Disco Amplifier Design Hbk 
Boys Bk of Crystal Sets and Simple Circuits 
How to make FM & TV Aerials, Bands 1,2,3. 
Radio Servicing for Amateurs 
High Fidelity Loudspeaker Enclosures 
Practical Tape Recording Handbook 
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 
Pratt 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 47pß V 
Practical Transistor Novelty Circuits 

(All prices include Postage & Packing) 
FREE lists of other titles avail on request. Send to: 

47p...I.] r 47p--L 
20p 
82p 
23p 
23p 
25p 
47p 
36p 
36p 
47p 
20p 
20p 
36p 
30p 
47p 
25p 
30p 
42p 
47p 
57p 
15p 
47p 

47p -,/ 
RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

a a * KILRIMONT BOOKS FOR 1973 * * * 

110 I.C. Projects (1971) £1.20 
Plus 5p post. 

Electronic Designers Handbook (1970) £3.40 
Understanding Electronic Components 

(10721 £3.50 
Computer Science (1971) £2.00 
Audio Technicians Bench Manual 

(1972) £3.00 
TV Technicians Bench Manual (1971) £2.50 

All orders over £ 2 post paid. 
KII,RIMONT BOOKS (A), Kilrimont House, 

London Road. BRAINTREE CM7 SQL 

WORLD RADIO TV HANDBOOK 
(1973 edition) £2.80. Fortnightly World 
Radio Bulletin (ask for free copy) £3.13. 
How to Listen to the World, £190. SWL 
Address Book, stations' QSL policies. etc., 
£1.50. Confidential Frequency List -Forces 
Air, Spy. etc., £I.70. Shortwave Voices Of 
the World, £1.70. Delivered first class. 

P&P 100 per book. 
DAVID McGARVA (PW) 
Box 111, Edinburgh, EHI 1HP 

Giro a/c 17 412 0001 

4- SERVICE SHEETS MANUALS BOOKS 4 
SERVICE SHEETS OVERADIOS ! SERVICE SHEETS 

AND 
AND 

.RECORDERS, 
STOCK SERVICE SHEET 

30p+Postage IPLEASE ENCLOSE S.A.E. WITH ENQUIRIES... (Catalogue 20p. 
NEW BOOKS & PUBLICATIONS PRICE + R A P. 

1. COLOUR TELEVISION SERVICING by G.J. King. 332 pages í4.4O 30p 
2. COLOUR TEL PICTURE FAULTS by K.J. Bohlman. Illustrated in Colour . £2.50 15p 

3. MAZDA BOOK OF PAL RECEIVER SERVICING by D.J. Seal. FSERT.MRTS. 288 pages £3.80 30p 

6. T.V. TECHNICIAN'S BENCH MANUAL by G.R. Wilding. 187 pages. 127 Illustrations . £2.25 15p 

9. BEGINNERS GUIDE TO TELEVISION 5th Edition by G.1 .King. 212 pages. Illustrated 

£E£3111.800600 

1.60 ISp 

30. RADIO TECHNICIANS BENCH MANUAL by H.W. Hellyen. 215 pages. 131 Illustrations £3.00 15p 

36. TRANSISTOR AUDIO AND RADIO CIRCUITS by Mallard Ltd. 2M pages. New Edition . . £1.80 15p 

38. SERVICING WITH THE OSCILLOSCOPE by G.J. King. 176 pages. 
(£21..87°5 

15p 

44. TAPE RECORDERS by H.W. Hellyer. Guide to Purchase & Operating. 239 pages 
57. THE HI-FI AND TAPE RECORDER HANDBOOK by G.J. King. M4 pages . . £2.00 20p 

62. GUIDE TO PRINTED CIRCUITS by G.J. King. 140 pages. 95 Illustrations í2.S0 15p 

76. RADIO, TV & AUDIO TEST INSTRUMENTS. 2nd Edition by Gordon J. King . í3.60 30p 

85. MANUAL OF SOUND RECORDING. 2nd Edition by J. Aldred. 269 pages. £3.50 15p 

87. PICKUPS & LOUDSPEAKERS by John Earl. 203 p s. 156 Illustrations . í3.O0 ISp 

88. PUBLIC ADDRESS HANDBOOK. A Manual of Sound Reinforcement by V. Cape) . í3.O0 15p 

123. AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182 pages. 114 Illustrations. £3.00 
124. TUNERS & AMPLIFIERS by John Earl. 187 pages. 127 Illustrations £2.10 15p 

125. WORLD RADIO-TV HANDBOOK 1972. Immense amount of tabulated matter . . . . . . f2.80 25p 
126. VIDEO -RECORDING: RECORD & REPLAY SYSTEMS by G. White. 216 pages . . £3.25 top 

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television nowavailable to 

BELL'S TELEVISION SERVICS 4 Albert Place, Harrogate, Yorks. Tel. 0423-86844 4 
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i THE PICTURE BOOK METHOD OF LEARNING 
BASIC ELECTRICITY 5pts £4.5a.BASIC ELECTRONICS 6pts £5.4o.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. 
The 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 

DENCO CLACTON LIMITED 
355-7.9 Old Road 

Clacton -on -Sea, Essex 

Catalogue 20p post paid 

S.A.E. all enquiries 

Situations Vacant 

MEN! 
£50 p.wt. 

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 

M94, Oxford House 
9-15. Oxford Street, W.I. 
Telephone: 01-734 2874 

127. The Piazza. Dept. M95, 
Piccadilly Plaza. Manchester I. 

Telephone: 061-236 2935 

% Educational 
RADIO, TV, RTEB ,Certs., city and 
Guilds, Cq luters, dio ateurs 
Cert., Pracc[[üccal Electronics ( kit). 
Thousands of successes. Details of 
home study courses and illustrated 
book-FREE. BIET (Dept ZL BPW 24), 
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 35), 
Aldermaston Court, Reading RG7 4PF. 
Accredited by CACC. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

Receivers and Components 
BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V. 1, 
2.2, 4-7, lOmfd.-312p. 22 474p (50V - 
5p) 100-5p (50V -6p). Subminiature 
bead -type tantalums 0.1/35V, 0.22/35V, 
O.47/35V, 1/35V, 2-2/35V, 4.7/35V, 10/ 
16V -8p. Mylar Film 100V, 0-001, 0.002, 
0.005, 0.01, 0-02-2p. 0.04, 0.05-212p. 
0.068, 0.1-3p. Polystyrene 63V, El2 
series lOpf-10,000pf-2p. Miniature High - 
stab resistors E12 series 5% 13W 
Carbon Film 111-10Mí) (10% over 1M) 
and 1W Metal Film 2711-10MI2 8 for 5p 
Insured Postage 8p. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield S8. 

S -N -CHANNEL FETs 3619E-51 
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 

THE 

TEXAN 
NOW ON DEMONSTRATION 

Designer approved Kit only £2850 
Instructions only 35p 

Pack 1. RESISTORS 80p 
Pack 2. SMALL CAPS £1.50 
Pack 3. LARGE CAPS £1.40 
Pack 4. SUNDRIES £1 90 
Pack 5. SWITCHES 90p 
Pack 6. CONTROLS £1.45 
Pack 7. SEMI COND. £8.25 
Pack 8. TRANSFORMER £4.95 
Pack 9. P.C. 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 

SOLDERCON 
DIY PIN SOCKETS FOR I.C: S 

4p per pin precut l's and 8's or any length. 
DALO 

FIBRE PEN FILLED WITH ETCH RESIST 80p 

JEF ELECTRONICS (P.W.3) 
York House, 12 York Drive, Grappenhall, Warrington, 
WA/ 2EJ. Mail Order Only. C.W.O. P. & P. 9p order. 
Price List free. Satisfaction or your money back. 

HEADPHONES. Matching 9R59DS, 
EC10 and all low impedance receivers. 
Luxury lightweight adjustable, foam 
padded. Japanese: £2.60. Partridge 
Electronics Ltd., Broadstairs, Kent. 

MINI MAINS PACK KIT. Safe double 
wound mini transformer, silicon rects., 
1000µF smoothing. Delivers 9V d.c., 
120mA. Components with data sheet; 
pack buildable to size of PP6 etc. 
battery. £0.90+U.K. post 5p. By mail 
only from AMATRONIX LTD., 396 
SELSDON RD., SOUTH CROYDON, 
SURREY, CR2 ODE. 

All Brand New. Money Back 
It dissatisfied. Fast Service. 
6V DIGITAL INDICATOR 
O-9DP, with socket and r 
Filter 41.39. 7447 41-30 
IC GAS DETECTOR. Smoke. 
Butane, Vapour, etc. 4199. 
data 9p. ULTRASONIC TRANS- 
DUCER. Transmit or receive. 
42. LIGHT EXIT DIODES. 
Visible red/panel clip/data, Sep` 
INFRA RED (invisible beam), 2119. 
DIGITAL CLOCK integrated circuit, 2$ plu D1L. 
12/24 hr. 4/6 digit. 41160, data 16p. P. 41.19 
COMPLETE KIT with Plastic Case 521-- 
NEW IC RADIO ZN414 
PW TEXAN HIT lesa chassie 421.49. PARS: le/semi 

doctor 4649. Cafe 5249 Res 41. Transformer 
4267. TIP 41/42 pair 41.50. 741/748 86P ea. 
INTEGRATED with data. 
741 Op amp DI 29p, 09 TO5 21p, DIL 29p, 
710 83p, 748 88D: O DETECTOR/amp 44p. 
VOLTAGE REGULATORS: 19 amp 5 or 12 v type 
1167. 723 66p, 556 TIMER/stab oscillator 89p. 
AUDIO AMP 3.5W ni -FI etc. 4124. Stereo: Dual 
Pre -amp 4149, MPx Decoder for any FM RX 4269. 
7419: Data Booklet 12p, gates 7400 etc. 160.-749t 
59p, 7470/72 29p, 7479 39p, 7492 780, 741&E9 
DIL SOCKETS low profile 14 or 16 pin, for 74N 
SEMICO TORS 
2113056 /S9p.) BC107, 7p. BC1ON. 7p. 1BC109 
ACI25/ AC127/8, Aa /8, 117, 
AD161/2. 86p; BCI67/8/' 

. 

BC177/8/9, 
BC182/3/4, 1 BC212/. e: BCY70, 16p; 
BFY50/51/5 17 TIS43 UJT 2N708A, 12p; 
FET 2E3819 280 2926 O. Y., . ; 2193053, 17p; 
2N3702/7/4/ 2N3700/9/10/11, Sp. 
lA RECTS: 50 00V Sp, 50V Bridge 239. 
1N914/6 3p, OA 91 7p, 04200/202 lOp. 
ZENERS: 117.1788 4 10p, 0-1V/bOW no, 
MINI SCR 4A/400 ó6p, RIAC 6A/400V 879. 
CAPACITORS: 25/30 ectr 
10,50/100µF bp 200)5000F, 8 1,0000P, 6p. 
DISC: 22pF ñ ' to 0-0470F, p; 0.01 to 0, 
RESISTORS 9W 5%, 10. PRESETS 0.25W, Sp. 
VERO 16p123p, etc., DIN plugs, 18p; sockets. 9p. 
A.M. MEDIUM WAVE RADIO KIT 52.99. 
ELECTRONIC : PW CAR IGNITION HIT, 56.67. 
FREE CATALOGUE, SAE, Data Sht. Op ea. 
CWO. P & P 7p, Overseas 35p. Discount 10+10q. 

P.O. BOB 29, BRACKNELL, BERMS. 

INCOMPARABLE 
"GLOBE -KING" 

VHF & S.W. KITS 
N EW, exciting range of our renowned kits 
(world wide sales), containing top grade parts 
and easy -build diagrams. 
VHF-Johnsons CV2 unique triple -purpose 
(Converter, Receiver, Tuner -Feeder) Transistor- 
ized covering 80-180MHz-only £4. 
5W-Johnsons UNIT 1. 9v Transistorized 
(Mains Valve Kit also available) with plug-in 
coils covering 10-350 metres-only £7 -SI. 

Crystal Set Kits also availably soon. Please 
send SAE for literature on any kit it required. 
International Reply Coupon with overseas 
enquiries. 

JOHNSONS (RADIO) 
(note our new address) 

"ST. MARTINS", SA SHAW ST., 
WORCESTER WRI 3QQ 

Est. 1943 (a John Banner Co.) Tel: 24864 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy - 
combe Rd., Richmond, Surrey. TW9 
2EQ. 01-948 3702. 

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. 
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PRECISION 
POLYCARBONATE CAPACITORS 

FRESH STOCK - FULLY TESTED 
Close tolerance. High stability. All 63V d.c. 

047µF: a6 % 80p; ±2% 40p; *1% 60p 
1-04E: f69ó 40p; *2% 60p: *1% 80p 
2-2µ5: ±6% 605: ±2% 609: *I% 75p 
4-7µF: a5% 70p: a2% 90p; t1%81-15 
680F: a6% Obp; a2%21.15; a1% g1-b0 
10µF: a5%8110: a2% 11.40; *1%11.80 
15µF: a5% 11.80; a2% 12.10: a1% 8270 

TANTALUM BEAD CAPACITORS - 
Values available 0.22, 0.47, I.0, 2.2, 4.7, 
6-hoF at 35V, 1011F 25V, 150F 20V, 22µF 
I5V, 330F IOV, 47µF 6V, 100µF 3V -all 
at 9p each; 6 for 50p; 14 for El. Special pack 
6 off each value (72 capacitors) LS. 

NEWT -TRANSISTORS. BCI07, BC108, 
BC109, All at 9p each; 6 for 50p; 14 for LI. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. 

POPULAR DIODES IN914-7p each, 8 for 
SOp; 18 for [I. IN916-9p each, 6 for 50p, 14 

for [I. 1S44 -5p each, 11 for SOp, 24 for [I. 
All brand new and marked. 
NEW LOW PRICE -400 mW Zoner.' 
Values available 4.7, 5.6, 6.8, 7.5, 8.2, 9.1, 10, 11, 

12, 13 -5, I5V. Tol. ± 5% at 5 mA. All new and 
marked. Price 10p each, 6 for 50p. 14 for LI -00. 
Special offer 6 off each voltage (66 zeners) [4.50, 
RESISTORS. Carbon film JW 5%. Range from 
2.217 to 2-2M LI in E12 series, i.e. 10, 12, 15, 18, 
22, 27. 33, 39. 47, 56, 68, 82 and their decades. 
High stability. tability. low noise. All et Ip each; Op 
for I0of any one value; 70p for 100 of any one 
value. Special development pack -10 off each 
value 2.2 n to 2-2M (] (730 resistors) [5. 
440V A.C. CAPACITORS. 0 1µF, size I ¡in x 

Spµ 
0 25µF, size 

e 
l fin x lin, 30p; 0-47 

and O fin, 35p; I -OµF, size 2in 
x in, 45p; 2.00F, size 2in x lin, 75p each. 

SILICON PLASTIC RECTIFIERS 1-5 Amp 
Brand new wire -ended 0027. 100PIV at Op each 
or 4 for 30p; 400PIV at 9p each or 4 for 34p; 
800PIV at 14p each or 4 for 50p. 
Sp post and packing on all orders below L5. 

V. ATTWOOD, DEPT. D4, P.O. Box 8, 
ALRESFORD, HANTS. 

REED UNITS 
Contain; 31 14A 250V reeds 
mounted round a drum 
with magnet inside, also 
resistors, sockets ecc. LI 
(25p); 2 for L1.65 (35p). 
BC107-8-9 8p, 14 for [I; 
2N3055 25p; uA74IC 25p; 
µA709C 2Sp; Ferric Chlo- 
ride 11b 40p (15p), IOIbs 
[3.50 (40p). 

Capacitors: 250u/25V 8p, 13 for LI; 500u/25V 12p; 
1000u025V 16p; 20000/25V 24p; 80 + 80 + 20o1 
350V IOp, 10 for 75p (25p). Resistors: 300 5% 60p 
(15p). 200 5% Hi -Stabs 60p (12p); 100 1 & 2% 60p 
(10p): 100 metal oxide 60p (8p); one of each pack 
£2 (25p). Tape Amplifier, 4 valve, 20µV i/p 2W 
o -p, with speaker and case L3 (LI). 

GREENWELD (PW I0), 24 Goodhart 
Way, West Wickham, Kent 

Telephone 01-777 2001 
Post in brackets, small parts 3p. SAE List 

TAPE -HEAD reconditioning service. 
Guaranteed satisfaction. Send worn 
head with £2 to: Sara Electronics, 
Fawkham Avenue, Longfield, Kent. 

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. 

COMPONENTS -Integrated Circuits, 
Digital Displays, Diodes, Resistors, 
Capacitors, Switches. List 3p. Cavern 
Electronics, 29 Clarefield Road, 
Leicester LE3 6FB. 

Wanted 

TOP PRICES PAID for NEW VALVES 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C). 

367 Kensington Street. Bradford 8, 

Yorkshire. 

WANTED. Pre-war PYE radio or 
radiogram, table or floor model. Con- 
dition immaterial. Write: Collins, 131 
Hazleton Way, Cowplain, Hants. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

Miscellaneous 
SLEEVINGS, Varnished Glass, Tery- 
lene, Cotton, PVC. Fast delivery any 
quantity. Carlingwood Ltd., Bridge 
Green, Prestbury, Cheshire. Telephone: 
Prestbury 48342. 

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. 
BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

RECORD T.V. SOUND 
using our loudspeaker isolating trans- 
former. Provides safe connection for 
recorders, Hl -F1 equipment or exten- 

sion speakers. 
£ 1 post free. Instructions included. 

Crowborough Electronics (PW) 
Eridge Road, Crowborough, Sussex. 

"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 

appli- 
cations 
uitean AMAZING obvious 

for SCHOOL PROJECTS. LANGUAGE 
LABORATORIES, SCOUT CAMPS, ecc. 

GET YOURS! SEND [5.50 NOW 
'(S.A.E. for details)' 

TO: 'BOFFIN PROJECTS' 
DEPT. KW2010 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

Darned 
Electronic 

Wizardry 
by Dewtron 
Famous kits, e.g. waa-wan complete 
kit £2.95; Fuzz kit £4.75. auto 
rhythm modules P & P 200 min. 
Ring Modulator modules £S and 
whole range of synthesiser modules, 
musical novelties, etc. Catalogue 15p 
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 2 ra I rs for July EI.90' 
CY22 0072 2N3702 

BC108 r TS OC202 N3703 
BC109 BSY27 ZTX30022N3705 
BCI6 OC45' 2N706I 2N3706 
BC 169' 0071 O2N2926.-2N3708 

Money back guarantee, P. &'P. 10p. 

J. M. KING (H) 
17 Buckridge, Portpool Lane, London, E.C.I 

EXPERIMENTERS! Hundreds of un 
usual items cheap. 1973 catalogue 5p 
Grimsby Electronics, 64 Tennyson 
Road, Cleethorpes, Lincs. (Mail Order 
Only.) 

Newest, neatest 

system 
ever de - 

sed for coring 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, 

terlock together inmnscou 
\1 

vertical and - 
horizontal com- 
pinat rent s. Trans- 

ICES parent plastic 
Trans - 

drawers have label 
slots I removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5x24"x2}') LI.35 Dozen 
DOUBLE UNITS L2.25 Dozen 
TREBLE (3D) £2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) [3.65 
for8 extra large size (601) L3.30 for 8. 
PLUS QUANTITY DISCOUNTS! Order [5 and over Deduct 5% in the C. Order 
£10 and over Deduct 75% in the C. Order C20 and over Deduct 10% in the [. 
Pack ./Post. Carr., Add 35p to all orders under C5. Orders over [5 P/P/C free. 
I r (Dept PW3) 124 CRICKLEWOOD 

BROADWAY, LONDON N.W.2 
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AUTOMATIC EMERGENCY SUPPLY 
250v 50Hz-150 watt Inverter. Full kit of parts excluding meter. Circuit as 

appeared in December P.W. Complete kit -£1895 + 80p P. 6 P. 

OTHER INVERTERS AVAILABLE IN KIT FORM 
150 Watt -£1350 + 60p P. 6 P. 75 Watt -£7.00 + 60p P. 6 P. 
300 Watt -£1790 + 85p P. 6 P. 40 Watt -65.20 + 40p P. 6 P. 

25 Watt -£2.60 + 20p P. 6 P. 

All above operate from 12v. battery and give 250v.-50Hz. Output. 
24 volt types are also available, alternative outputs or taps can be supplied. 

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 --64.20 post paid. Lame discounts available for quantities. 

TEXAN AMPLIFIER 
Fibre glass P.C. board -£2.00 + 10p P. 6 P. 

Transformer -£4 00 + 30P P. 6 P. 
Other components Including Teak Cabinet -£2400 + Postage. 

ASTRO ELECTRONICS 
I, BARNES ROAD, CHESTERFIELD, DERBYSHIRE 
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Fully guaranteed 
Individually packed 

VALVES 

D1,96 45p 
D5F70 80p El 40 50p 
DY86 83p EF-41 85p 
DY87 32p EF80 25P 
DY802 48p F1F83 66p 
E88CC/O1 EF85 35p 

£100 111+86 30p 
E180CC 42p F,F89 28P 
E181(.0 90P EF91 309 
11162CC F:F92 351. 

£1ß0 1tF95 35p 
EA50 20p 1E1,183 80p 
L:ARC80 30p EF184 86p 
EA 1,42 62p EF1:200 75p 
E1391 18p l'.L34 60p 
E13033 60p EL41 53p 
Eß041 60p KI ,84 24p 

E1,85 42p 
EL86 40p 
EL90 35p 
EL95 85p 1'FL200 
EL500 65p PL36 
EM31 25p PL81 48p 
EMAO 40p PL82 40p 
EM84 85p PL83 42p 

ECC85 40p EM87 70p PL84 36p 
RC0A6 95p EY51 40p PL500 73p 
ECC88 37p 11Y86 40p PL504 75p 
ECCI89 62p EY81 40p PL509 £1.26 
ECF80 35p EY88 40p PX4 £2-60 
ECF82 Sbp EZ41 50p PY33 80p 
11CF83 75p E280 25p PY80 35p 
F,CF801 82p EZ81 27p PY81 27p 
ECF802 625 0Z34 68p PY82 86p 
ECH35 90p (:237 70p PY83 36p 
EC1142 81p KTO6 22 05 PY88 87p 
ECH81 28p K 18 £2 40 F'Y800 40p 
F,CI183 40p N78 £1 76 PY 801 50p 

1,ßC81 81p 
ER1,80 40p 
E11F83 40p 
EB F89 ß0p 
ECC81 30p 
ECCA2 28p 
EC083 Sop 
ECC84 30p 

131211 £1-75 ECH84 45p 0A2 85p 
CY31 35p EC1I200 02p OB2 S5p 
DAF96 43p ECM() 42p PA11C80 87p 
DF96 45p F,CL82 35p PC97 45p 
11K96 48p ECL83 70p PC900 
DL92 82p EO1,86 40p 1'0084 
DL94 45p. EF36 45p PC089 

EF37A 21.25 PCC189 
PCE800 
I'CF80 
P11F82 
PCF84 
PCF86 
l'CF200 
PC F201 
PCF801 
l'CF80'2 
I'CF805 
PCF806 
PCF808 
í'C11:.00 
PCL81 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 

47p 
40p 
500 
65p 
75p 
80p 

80183p 

80p 
78p 
73p 
95p 
50p 
BOp 
70p 
BSp 
747p09 

85D 
80p 
429 
42p 
43p 
ß1D 
88p 

TR1143 TRANSMITTER RECEIVER 100/126 mcs. 
Price £1200 Carriage £1.50. 
H.F. TRANSCEIVER TR26 
Brand new £1500 Carriage £1.50. 
SCR 522 RECEIVERS -no valves. £2.50 carriage 50p. 
RS METERS 0-8 amp. 21' (U.S.A.) £2.25 Carriage 15p. 

METERS Full List of our very large 
stock of meters on request. 

SPECIAL OFFER p & p 
O91 TUBE £2.50 lOp 
005 20p 0071 12p 
0010 25p 0072 20p 
0A70 10p 0073 80 
0071 10p 0075 26p 
0A73 75 0076 26p 
0A74 7p 0081 20D 
0079 (0015 OC81D 2OD 

10D OC81D36 20p 
0.181 Op 0082 25D 
0091 7p OC82DM 80p 
OA200 7p OC83 26p 
0A202 lOp 0083B 159 
0A210 55p 0034 255 
00211 80p 00122 60p 
OAZ200 se 0C139 26p 
OAZ201 60p OC140 40p 
OC18 60p 0C170 26p 
0022 60p 0C171 80p 
0(:25 40D oc 172 87p 
0C26 25p 0C200 40p 
0C28 60p 00201 751) 
0029 80p 00206 96p 
0035 60p IN2111 80p 
0C36 68p 16125 60p 
0038 42p IN43 10p 
0C44 17p IN70 7p 
0C45 12p 116677 12p 
0070 120 I16702 ̂ 2588p 

TRANSISTORS, ZENER DIODES etc. 
1N823A £1 30 3N154 96p BC108 
1144785 60p 3N159 8145 130113 
IZMT5 36p 6FR5 45p BC118 
IZMT10 88p 12E1160 78p BCY72 
IZTS 87D 40954 8126 13F115 
IZTIO 835 40595 8126 BF173 
2G385 61p 40636 81ßb 13F1(51 
2(1403 619 40668 11ß6 13F1(52 
2N918 87p 40669 8140 B9 
2N1304 22p AC128 26p B82 
2N1306 24 AC127 26p 
2NI307 235 AC128 80p 
2N2147 84D AC176 20p 
2N2411 £1.60 ACY 17 25p 
2N2904A 2,51. ACY28 17p 
2N2989 £4.00 AD149 60p 
2N3053 20p AD161 Up 
2N3054 60p 011362 850 
2N3055 64p AF118 50p 
2N3730 60p AF127 20p 
2N3731 02 76 AF139 80p 
2N4172 óop AF178 48p 
82303 60p AF186 40p 
3F100 82D A8Y26 26p 
3FR5 82p A8Y28 251, 
3N128 870 A8Y67 48p 
3N139 8176 BAW19 28p 
3N140 97p BC107 10D 

B8Y29 
BU100 £1.80 
BYZ13 ßbp 
BYZ16 68p 
CR81/I0 26p 
CR81/20 88p 
CR81/30 40p 
CR81/35 48p 
CR81/40 48p 
CR89/05 80p 
CR83/20 S85 
CR83/30 48p 
CR8:.5/025 

66p 

lOp GET115 46p 
lOp GET116 60p 
20p GEX66 8160 
16p NKT222 20p 
26p NKT304 60p 
20p RA8310AF 
20p 88p 
90p 80919 1280 
45p 8D928 Sip 
47p 815938 82p 
86p 8D94 91p 

80988 48p 
V405A 405 
Z2A51CF 78p 
ZR11 88p 
ZR21 48p 
ZR22 42p 

CR83/40 60p 
082A 86p 
CV102 25p 
(1ET103 23p 

ZEN ER 
DIODES 
All preferred 

voltage 
5W 0.17 
1W 0.37 
1.5W 0.25 
7W 0.40 

QQ V03-10 UAF42. 66p UY85 46p 384 860 6AK8 88p 61306G 
21ßb UBC41 46p VR105/3036D 3V4 45p 6AL5 1Sp 613J6 

Q9V06-400 UBF80 40p VR150/3085p 5132545112SO OALIW 40p 6BQ7A 
8640 UBF89 85p 28000 02.00 513/255M 6AM6 80p 611(7 

R17 48p UCC85 40p 2803A 2126 8200 60678 609 6ßW6 
R19 alp UCF80 66p Z900T 96p 5R40Y 76p 60095 ß5p 6ßW7 
ß1V280/40 UCH42 70p IL4 16p 5U40 35p 0AQ5W 60p 604 

23.40 UCH8I 88p IRS 40p 5V4G 45p 6A86 87p 606 
8TV280/80 UCL82 86p 104 40p 5Y40 40p 6A97G 80 60118 

10.00 UCL83 80p 195 80p 5Y3GT 86p 6AT6 80p 601,6 
TT21 £800 UF41 50p IT4 22p 522 55p 6AU6 260 61)6 20p 
U25 720 11F80 86p 1X2A 40p 5Z4 75p 6AX4GT 80p 8EA8 55p 
1126 72p UF89 40p 1 X2B 150p 5Z4(11 40p 6AX5GT 70p 6F23 76p 
1127 Sop U1,41 68p 21125 £7.50 6A B7 80p 6137 405 6E33 £1.50 
U191 70p UL84 600 3A4 859 6007 80p 6BK7 809 611850 209 
U801 80p ß7U5 66D 31)6 ß5p 6AR6 SOp 61306 23p 8J4WA 76p 
UABC80 Up UY41 439 3Q4 4bp OAKS 80p 6BE8 80p 625 40p 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Values. U.K. 
P. & P. Up to 81 In -p £1-22 17p, OS -23 22p. Over £3 poet free. C.O.D. 25p extra. 

TEXAS INTEGRATED CIRCUIT SN 76131N Stereo 
pre -amp £0 -OS. 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. resp. 200-5000 
CPS; Pr i. 6000zCT 3000 TV Sec. 600002 3000 TV Audio 
power 20W. £1.25. Post and packing 25p. 

66p 
46p 
40p 
859 
869 
80p 
80p 
25p 
66p 
495 

625).1' 25p 
026 209 
62765 86p 
627M 40p 
6KOGT 68p 
6147 820 
61170 ZOp 
BKBGT 40p 
61(25 70p 
6807 40p 
69A70T 82p 
680701 25p 
68(17 85p 
6827 S7p 
ß92765T 82p 
60147 40p 
68L70T 820 
6016701 82p 
8097 39p 
68970T 36p 
6 V6G 
6V6GT 
6X4 
61150 
OX5(1T 
6Y6G 
6-30L2 
6Z4 
7117 
7Y4 80p 
91)6 87p 
11E2 8280 
1.2ÁT6 3Op 
12AT7 Bop 
12AU7 290 
12AV6 385 
12AX7 80p 
12ßA6 879 
128E6 40p 
1213107 879 
1208 ß2p 
12E1 82-70 
12115 66p 
12K7GT 40p 
12KOGT 45p 
12Q70T 85p 
12807 35p 
1497 75p 
19AQ5 40p 

íp 
400p 
80p 
Pop 
870 
80p 
805 
88p 
45p 

ALL valves 
guaranteed 

1903 14-25 
19(16 8150 
19114 8600 
20P4 81.00 
25L6GT 40p 
30015 70p 
30017 809 
30018 70p 
30E5 80p 
30FL1 76p 
30E1,12 

£1.15 
50p 
88p 
Bop 
80p 
809 
77p 
76p 
92p 
90p 
50p 
asp 
45p 
50p 
ß0p 
Bop 
40p 
90p 

30FLI3 
30E1,14 
30L15 
30L17 
301'12 
301'19 
30 PLI 
30PL13 
30PL14 
35LOGT 
35 W4 
3524GT 
5005 
50CD6G 
50E115 
75 
76 
78 40p 
80 50p 
7.23A/B 27-00 
803 

807 
813 
832A 
866A 
931A 
954 
955 
956 
957 
991 
2051 
5933 
6057 
6060 
6064 

8826 
£800 

60p 
£4.00 
£2.00 

80p 
£4.00 

40p 
250 
SOp 
80p 
40p 
66p 

11-12 
bop 
50p 
46p 

6065 
6080 
6146 
8020 
9001 
9002 
9003 
9004 
9006 

85p 
8160 
8175 
8286 

20p 
86p 
50p 
15p 
15p 

C.R.Tubes 
VCR97 

£460 
VCR517B 

26 60 
VCR517C 

£7 50 
5F'Y7 £1 32 
881) £900 
882 £9 00 
88L £800 

Photo Tubes 
0M(025 

12-75 
931A £400 
60970 

81760 

Special Valves 
CV2339 

£20-00 
JP9/7 D 

£8760 
K301 25.00 
K305 £1200 
K305 £1800 
K337 £1800 
KRN2A 

£860 
WL417A 

£1.60 
32/92/E 

23760 
5022 £1800 
714ÁY 14-00 
7250 £1800 

Co ornar (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 743 4946 TRADE: 743 0899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

BARGAIN PARCELS 141b at £1 -45 plus 321p p.a.: 221b at £2'75 plus 
525p P.D.; 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/76 4VH, medium 
Persistance, green. Ideal scope tube. 
Also 09J 45in. dia. Length 15ín, Also 7BP7. All unused as new. Price £1.40 
post paid. 
NEW HEAVY COAX CABLE dia. $" 70 ohms approx. 50ft. lengths £1.40, 
D. & P. 300. 100 ft. lengths £2.70, p. & p. 50P. 

AERIALS. New Condition Whip Type, 4ft. 20p: lift. 75p. all collapsible 
type. P. & p. 4ft. 10p, lift. 15p. New bases on adjustable clamp for the 
above, 62)p. p. & p. 25p. 

CRYSTALS AS NEW. He 6u, 5,345: 5,030; 4,945; 4,875; 4,840; 4,795; 
,580; 4,660; 4,520; 4,510; 2,300; 2.295 Kc/s. 509 each plus Sp p. º. 

OUR SELECTION OF 6 -Ex. Equ. METERS consisting of 3ín., 25ín., tin. 
,._L.. mill amps. volts, amps. Mixed at the bargain price of £2 P. & P. 25p. mini- 

- mum order of six. 

ANY HEIGHT AERIAL TUBULAR SECTIONS 2" 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 11 inch 500 mico! 
ampmeter 3 gang tuner 75 PF geared BNC type socket. size 55" x 45" x 
5". Price LI.50, p. & p. 25p. 

HEADPHONES DI. High impedance. Good condition 75p. p. & p. 15P. r8 
R209. Set of valves 6215, p.p. 25p. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 75f. 40p, 90ft 
475p. 10011. 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. 
5" 75 ohms Coax in 50ft coils with BNC plugs good condition. Price £1 + 
30p P.P. 
AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£1 each, p. & p. 10p. 

SLIDING RESISTORS, 12 amp, 1 ohm. Approx. 9ín. 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. 

19° NOW 
£1195 

TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19' £25.95 
FREE 23" £35.95 
CATALOGUE £095 

COLOUR TV 19" Ií145 
OR 25" f185 
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY 

A SELECTION OF RECENT YEARS MODELS 
U.K. MANUFACTURE 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

17" and 19" 15.95; 21" and 23" £6.45 

Exchange Bowls carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 2Sp 
each. Size 9(" x 64" x 34". Post 22p. 
Speakers: 35p. 24" 8f2. Brand 

w. Post 15p. 
Record Player Cabinets. £3.75p 
Designed for the modern auto - 
changer. Size 17' x Is" x 7}'. 
p.p. 55p. 
Radio: £3.95 8 transistor LWI 
M W. Free case, battery. Post 15p. 
Precision Tape Motors: LI -95. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Condensers: 
20p. Miniature AM. Post free. 
Modern Gang Condensers: 30p. 
AM/FM or AM only 20p. Post IOp 
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 Kí2. D/SW 500.100 Kí2. 
C)/SW I meg.0100. Kfl. Si SW 
500/500 Kfl. S/SW 500.1 meg. 

DUKE & CO. (LONDON) LTD. 
611/3 ROMFORD ROAD, MANOR PARK, E.11. Phone 0t-4786001-2-3 
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LOUDSPEAKER 

BARGAINS 

Fane Pop 100 Watt 18' 8/15 ohm £19S0 
Fane Pop 60 Watt 15"8/15 ohm £11 15 
Fane Pop 50 Watt 12"8/15 ohm £9.25 
Fane Pop 25/2 12" 25 watts 8!15 ohm £5 40 
Fane Pop 15 12" 10 watts 8/15 ohm £4 00 
Baker Group 25 12" 3, 8 or 15 ohm E6 60 
Baker Group 35 12" 3, 8 or 15 ohm £8 OU 

Celestion PS8 for Unilex £2 35 
EMI 13 0 8, 3, 8 or 15 ohms £2 25 
EMI 13z83,8or15ohms E260 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3.60 
EMI 13 x 8 type 350 15 watt 8 ohm £8 00 
Richard Allen 8" 3,8 or 15 ohm £2.35 
Richard Alien 12" dual cone 3 or 15 ohm £2 50 
Fane 8" dual cone 808T 8 or 15 ohm £2 85 
Fans8",1/cone roll surround 807T 8 or 15 ohm £3 50 
Elac 59RM109 9" x 5" 15 ohm E2.70 
Elac 59RM114 9" x 5' 8 ohm £2.70 
Elac 64 d/cone 8 ohm £2 25 
Elac 64" d/cone, roll surround 8 ohm £3 50 
Elac 4' tweeter 8 ohm £1 50 
Crossover for above (p. & P. tree) £1 50 
Goodman, 8 P, 8 or 15 ohm £4 76 
Goodman, 10 P, 8 or 15 ohm £5 25 
Goodman, 12 P, 8 or 15 ohm £10 50 
Goodman, 15 P, 8 or 15 ohm £17'00 
Goodman, 18 P, 8 or 15 ohms £27.50 
2', 24' or 3' 80 ohm 65 
Phillips 5" 8 ohm £1 -95 
7" x 4" or 8" z 5" 3 or 8 ohm £1 50 
10" x 6" 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 
LIMITED 

SPECIAL RESISTOR BITS. (tW or 4W 5% Carbon 
Film) 10E12KIT, 10 each E12 value, 10nhmsIM 

A total of 610. £2.80 net 
25E12KIT. 25 each E12 value, 10ohms-1M 

A total of 1525. 48.60 net 
BULLARD POLYESTER C280 250V. (µF) 001, 
0015, 0.022, 0 0-047, Sp. 0-068, 0.1, 0.15, 4p 
0.22, Sp. 0.33, 7p. 0.47. 8p. 0.68, 10p. 1.0, 13p 
1-5, 20p. 2.2, 23p. 
BULLARD POLYESTER C296: 160V. (µF) 001 
0015, 0.022, Sp. 0.047, 0-068, Sp. 0.15, 0-22, 4p 
0.33, 68. 0.47, 8p. 0-68, 1-0, 10D. 400V: (µF) 0-001, 
00015. 0.0022. 00033, 0.01, Sp. 0015, 0.033. 8p. 
NULLARD ELECTROLYTIC 0426. bp. each. (µF/V) 
064/64, 16/25, 4/40, 8/40, 10/40, 10/64, 16/40, 
20/64, 25/25, 32/10. 40/16, 64/10, 80/16, 80/25, 
100/6-4, 125/16, 1.25/10. 
HI-VOLT ELECTROLYTIC: 8/350, 12p 16/350, 17p. 
32/3511, 22p. 50/250, 15p. 32/350, 22p. 100/500, 30p. 
8óp 5000/50, S5p. 2500/50, 55p. 1000/100, 800. 
LARGE ELECTROLYTIC: 500/25, 10p. 500/50, 12p. 
1000/12, 105. 1000/25, 2000/12, 2500/12, 16p. 
1000/50, 86p. 2000/25. 25p. 2500/25, 809. 3000/50, 
CERAMIC PLATE. 50V: (0,1 22. 27, 33, 39, 47, 56, 
68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470. 
160, 680, 820, 1K, IK5, 2K2, 3K3, 4K7, 6K8 (uF) 
0.01. 0015, 0.022, 0.033. 2p. 0.047, 30V. Sp. 
CARBON FILM RESISTORS.: W, 1W. 5% 10ohms 
2.2M 1p. each or 100 for 55p. 
METAL FILM RESISTORS. IW 5% 2712-1M lfp 
each or 100 for £1. 
VEEOBOARD 0 1 0.15 CARBON POTS 
2i" x 5" 25p 25p 5K2M Lng and Lin 
2i" x 31" 23p 17p single 15p, single 
32" x 5" 29p 80p with SW. 24p, dual 
3f" x 32" 25p 25p 42p. 
Pins, Pkt. 25 Sp 8p SCREENED WIRE 
2 Pin DIN Plug 12p, Skt. 10p Single 5y/y.1., twin 
3 Pin DIN Plug 18p, Skt. 10D 9p, stereo 9p, quad 
5 Pin DIN Plug 180° 15p, Skt. 12p. 19p. 
Red Panel Neon 240V. 15p. 
Preset Skeleton Pots 1K -1M Sp 
Neon Bulb 90V, wire ended 5 for 20p 
1N4001, 6p. 1N400.2, 7p. 1N4003, 8D. 1N4004, 9p 
161914, Sp. 7400N, 16p. 7901-7410-7430, 15p 
2N706, 10p. µL914, 50p. BC108, lip. BFY51, 20p 
CWO. po 10p. Discount 510-10"/,. The above item 
are only a few taken from our catalogue which Is 
available free. Money back refund. 
Dept. PW, 61 CHEDDINGTON RD., PITSTONE 
LEIGHTON BUZZARD, BEDS., LUI 9AQ. 
Tel.: Cheddiagton 688446 (STD Code 0298) 

AERIAL BOOSTERS 
We make four types of Aerial Boosters. L4562 5 

UHF, L12 VHF 405, L11 VHF Radio L10 M/W a 
S/ W. Price L45, L12 6 L11 £2-S5. L10 £2.46. 

VALVE BARGAINS 
Any 5-45P. 10 -MP: 
ECC82, ECL80, EF80, EF85, EF183, EF184, EBF89, 
EB91, EY86, PCC84, PCC89, PC97, PCF80, PCF86, 
PCL82, PCL83, PCL84, PCL85, PL36, PY33, 
PY82, PY800, PY801, 30L15, 30C15, 6-30L2. 

19" UHF/VHF TV £7.50 
THORN 850 SERIES 

Untested but with complete set of spare valves. 
Prime £7S0. Carriage £1.50. 

100 MIXED RESISTORS 80p 
From 4 watt to 2 watt and from 10 -ohms to 
10m -ohms our choice. 

100 MIXED CAPACITORS £1 
From 220PF to 201MFD and from 12v/w to 500v/w 
-our choice. 

POST & PACKING under £1 -Sp. 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. 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
1E5 416 DL98 85 EL33 54 PL36 45 
186 81 DY86 -81 EL41 -52 P1.81 41 
1T4 -14 DY87 81 EL84 -20 PL82 29 
384 -84 DY802 28 EM80 -85 PL83 .81 
3V4 '46 EABC80 86 EM81 -86 PL94 -28 
e/3OL2 84 EBC33 -88 EM84 -80 PL500 -59 
6AT6 -18 EBC41 -47 EY86 87 PL504 .69 
SAQS 21 EBF89 -27 Ey.80 -19 PY81 -23 
6BW7 48 ECC81 16 EZ81 21 PY82 -28 
BFI -67 ECC82 -17 KT61 -64 PY800 -30 
6F28 64 ECC83 -21 KT66 76 PY801 80 
SF25 40 ECC85 -81 N78 -86 R19 87 
12AU7 -17 ECH35 -48 PC86 -44 11251 -80 
261,86T 18 ECH42 58 PC88 44 U329 -66 
SOC15 68 ECH81 86 PC97 85 U801 18 
30017 78 ECL80 27 PC900 28 UABC80 -29 
30F5 60 ECL82 87 PCC84 -27 UBF89 28 
SOFL1 69 ECL86 -82 PCC89 -41 UCC85 .82 
30FL14 EF39 -86 PCC189 -46 UCH -42 -66 
30PL1 -88 EF41 .gd PCF80 -26 UCH81 88 
DAF91 ßl EF80 dt2 PCF86 -44 UCL82 JO 
DAF98 -86 EF85 26 PCF801 -27 UF41 49 
DF91 14 EF86 .87 PCF802 .88 UF89 28 
DF96 EF89 -24 PCL82 -28 UL41 -52 
DH77 18 EF91 18 PCL83 -58 1/1.84 .27 
DK91 .26 EF92 26 PCL84 -81 17Y41 -27 
DK98 -48 EF183 -25 PCL85 $6 11Y86 88 
DL92 -84 EF184 -87 PCI.86 86 W77 -4E 
DL94 -46 EH90 88 PFL200 45 Z77 -18 
Post/Packing on 1 valve 7p. plue 3p. per valve on each 
extra valve. Any parcel insured against damage in transit 
3p. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON N.16 

AUDIO POWER 
AMPLIFIERS 

10W - £4-00 1 

25W - £8-00 OFF 
50W - £11-00 PRICES 

GENEROUS QUANTITY 
DISCOUNTS AVAILABLE 

DETAILS FROM: 
PHOTAIN CONTROLS LTD. 

Randalls Road, Leatherhead, Surrey 
Tel: 72776/75517 STD CODE 037-23 

4 -STATION INTERCOM 

Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 muter and 
3 Saba), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Blaster to Sobs and 
Stabs 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. 4 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 cbntrol. Price 21440 
P. St P. 40-55. 

INTERCOM/BABYALARM 

OUR 
PRICE 
ONLY 

£3.35 
as 4 -Station Ldercou, for two-way instant 

communication. Ideal as Baby Alarm and Door 
Phone. Complete with 6011. connecting wire. 
Battery 145 P P. En "s. 

TELfPNOAfAMPIIT/ER 

£2.99 
Why not boost 
businesseffi- 

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. A P. 22p. Full price refunded it not satisfied in 

7 days. 
WEST LONDON DIRECT SUPPLIES (PW.8) 

169 KENSINGTON HIGH STREET, LONDON, W.8. 

The BATTERIES That 

Won't Let You Down! 

RECHARGEABLE 
Mallory Cells 
in U2, U11 and 
Penlite U7 sizes, 
Kestrel Battery 
Charging Unit 
Usas 
Tape recorders, Portable 
radio and TV, Radio controlled model 
aircraft and boats, Cine cameras, Flashguns, 
Cordless shavers and other battery appliance*. 

Whenever you must have 
utterly dependable battery 
power-then these new 
Alkaline -Manganese re- 
chargeable cells will pro- 
vide it. The cells can be 
recharged many times, a 
simple job with the Kestrel 
Charging Unit which has 
been specially designed for 
these new type batteries. 

IKE6ITREL 

&sktMeksutet 

PRICES 
Batterien U2 
equiv. E'I 35 

Penllte U' 
equiv. 501:, 

U11 equiv. 
£1.03 

Charging 
unit £3 99 
with one 
battery 
holder 

Send to: 
275 WEST END LANE 
LONDON, N.W.S 
01.794 9611 
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Audio 
THE NEW -STYLE MAGAZINE 
TO GIVE GREATER ENJOYMENT 
TO YOUR LEISURE LISTENING 

Written and designed by an expert 
editorial team, AUDIO is about every 
important aspect of the modern 
sound scene-from the make-up of sound, 
to the latest means of reproducing it, 
the equipment, its installation and 
its operation. 

AUDIO examines new trends, 
looks at the latest discs and tapes, 
shows you how to get the most for 
your money-in clarity, definition 
and craftsmanship. 

AUDIO is about people; 
the home environment; and the importance of 
tone and appearance in good 
sound systems as an integral part of good 
planning and good living. 

READ IT EVERY MONTH 20p 

COMPARE OUR PRICES 
Speaker Bargains 
E.M.I. 13 x 8 In 3, 8 l 15 OHMS 

PLAIN 
WITH TWEETER .. £2 25 

Type 350-20 watt with Tweeter 
8. OHM P. & P. 37p. .. £7. 

TWIN TWEETER .. .. £3 
8 x 51n 3. 8& 15 OHMS .. Et. 
7x/1n368 OHMS E1 

FARE 8"6. OHM DUAL CONE £2 
CELESTION r 15.OHM . E1 
GOODMANS 10 x 6 3.OHM.. £1 
BAKER GROUP 25 12" 25 

WATT or15.OHM .. E5.75 
2)" 8 or 64 OHM p. & p. 10p. 
POSTAGE 25p per SPEAKER 

25 
50 
30 
Os 
30 
50 
60 

50 

Kit -Form Cabinets Teak 
(17"x10"x8") with a 13' x 8' 

orb" CUT OUT .. £2. 
(12"x12" x8") with a 8"x5"or 

8" CUT OUT .. £2 - 

(PLEASE SPECIFY CUT OUT) 
Add 35p per Cabinet for P. & P. 

75 

25 

Cartridges with standard fittings 
styli 
ACOS GP91/2SC or GP91/ 

3SC STEREO COMPAT- 

ACOS GP94 STEREO CER. 
ACOS GP95 STEREO CRYS. 
9THAC SONOTONE STEREO 

CERAMIC (DIAMOND) 
ACOS GP6712C MONO CRYS. 
ACOS GP101 COMP. CRYS. 
19 -TI SONOTONE STEREO 

CRYSTAL . 

POSTAGE 5p per CARTRIDGE 

EI. 
E1- 
LI- 

U- 

95 
N 
35 

S9 
65 
75 

99 

Microphone Bargains 
MIC45 "ACOS" metal case, 

crystal hand .. .. 
CM 20 Crystal Hand .. 
DX143 Dynamic, cassette - 

type stick .. .. .. E1 

es 
Is 

N 

Microphone Bargains-continued 
MIC00 "ACOS" stick crystal E1.00 
CM70 PLANET stick metal, 

switch crystal £1 45 
DM180 Dynamic uni -dir, ball 

metal £3 75 
UD130 50K/000 OHM uni -dir, 

ball metal £4 50 
TW209 LESSON DUAL IMP 

ball metal, uni -dir. £5.75 
GUITAR MIKE .. .45 
LAPEL TYPE, crystal .. 40 
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. 6 P. 10p). 
15 Watt Mono Audio Module (Tran- 
sistorised) £3.95 (P. & P. 10p). 
3 Watt Stereo Module (1}" Watt/ 
Channel) £375 (P. & P. 10p). 
5 Watt Stereo Module (2k" 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 £135 
(P. & P. 10P) 

Tapes - "MYLAR" base finest 
quality British made. 
5" 600 fi Sip 51" 1800 ft 85p 
5" 900 ft 45p 7" 1200 1t SSp 
5" 1200 ft 88p 7" 1800 it No 

900 ft 4fp 7" 2100 ft 8Sp 
5r 1203 H S5p 
POSTAGE 9p each. 

THIS MONTHS SPECIAL OFFER 
Converts your battery operated radio or cassette recorder to mains'BIna- 
tone Battery Eliminator' 230V In, 6 or 9 Volts out. Only E1.99 (P. & P. 10p). 

SEND 25p FOR COMPLETE CATALOGUE 

RIVERSDALE ELECTRONICS 
Mall Order Department W3/73, P.O. Box 470, Manchester MSI /BU 

ALL OUR MERCHANDISE IS FULLY GUARANTEED 

INDEX TO ADVERTISERS 
AKG Equipment Ltd. ... ... 963 
Antex Ltd.... ... ... 977 
Apex Aerials ... 1050 
Arrow Electronics ... 969 
Astro Electronics ... 1052 
Attwood, V. ... ... ... ... 1052 

B.H. Component Factors Ltd. ... ... 1054 
Baines, R. ... ... ... ... ... 1050 
Bell's Television . ... 1050 
Bentley Acoustic Corporation Ltd. ... 1034 
Bernard, Gerald ... ... ... ... 1054 
B.I. E.T. 1026, cov. iii 
Bi -Pak Semiconductors ... 965, 966, 967 
Bi -Pre -Pak Ltd. ... 995 
Boffin Projects ... ... ... ... 1052 
British National Radio & Electronic 

School ... ... ... ... 980, 1021 
Broadway Electronics ... ... ... 1034 
Bull, J. (Electrical) Ltd. ... ... ... 1045 
Bush & Meissner ... ... ... ... 1054 
Bywood Electronics ... 970, 1022, 1040 

C.C.I. Ltd. . ... ... ... 970 
Caranna, C. ... ... 1050 
Codar Radio ... ... ... ... 1040 
Colomor Electronics Ltd. ... 1053 
Comet High Fidelity Discount Ware- 

houses ... ... ... 972, 973 
Chromasonic Electronics ... 1003 
Crowborough Electronics ... 1052 

D.E.W. Ltd. ... 1052 
Dabar Electronic Products ... 1034 
Davian Electronics ... 970 
Denco ... 1051 
Dexter & Co. ... ... 1030 
Discosound ... ... 999 
Douglas Electronic Industries Ltd. ... 976 
Duke & Co. (London) Ltd. ... ... 1053 

Electrokit ... ... ... ... ... 968 
Electronic Design Associates ... ... 996 
Electrospares ... ... ... ... 1044 
Electrovalue Ltd.... ... ... 1033 
Elvins Electronic Musical Instruments ... 1030 

Fax Audio Systems ... 
Felstead Electronics ... 
Foulsham, W. & Co. Ltd. 

... 1022 

... 996 

... 1000 

Gladstone Radio ... ... ... ... 1044 
Global Audio Discount Warehouse ... 970 

"HAC" Short-wave Products ... ... 976 
Harverson Surplus Co. Ltd. ... ... 1041 
Heath (Gloucester) Ltd.... ... ... 991 
Henry's Radio Ltd. 1037, cov. iv 
Home Radio (Components) Ltd. ... 

I.L.P. (Electronics) Ltd. ... ... ... 

Imperial Trading ... ... ... 
Ivoryet ... ... ... 
Jef Electronics ... 
lermyn Industries 
Johns Radio 
Johnsons (Radio) Ltd. ... 

K.V.A. Electronics 
Kensington Supplies 
Keytronics ... 
King, J. M. ... 
Kilrimont Books ... 

962 
982 

1050 
1052 
1051 
962 

1030 
1051 

... 964 

... 1052 

... 1030 

... 1052 

... 1050 

Lasky's Radio Ltd. 968 
Lewis Radio ... ... ... 1004 
Lindair (Electro -Tech) Ltd. .. ... 964 
Linear Products Ltd. . 976 
London Computer Operators Training 

Centre ... ... ... ... ... 1051 

Marshall, A. Son.... ... 
Merlin Supply Co. 
McGarua, David . ... 
Multitore Solders Ltd. ... 

Padgetts Radio Store 
Partridge Electronics Ltd. 
Pembridge College ... 
Photain Controls ... ... 
Phonosonics ... ... 

... 992 

... 1040 

... 1050 

... 1004 

... 980 
... 1026 
... 968 
... 1054 
... 1026 

Radio Component Specialists ... 978, 979 
Radio Book Service . ... ... 1050 
Radio Exchange Co. Ltd. 971 

Radio & T.V. Components (Acton) Ltd. 1038, 9 
Radio Society of Great Britain ... ... 996 
Readers Radio ... ... ... ... 1022 
Redhawk Sales ... ... ... ... 1051 
Riversdale Electronics ... ... ... 1055 
ROC Electronics Ltd. ... ... ... 1025 
RSC (Hi Fi Centres) Ltd. ... cov. ii, 961 
R.S.T. Valve Mail Order Co. ... ... 974 

Saxon Entertainments 
Scientific & Technical 
Selray Book Co. Ltd. 
Sinclair Radionics Ltd. 
Shopertunities Ltd. .. 
Smith, G.W. & Co. Ltd. 
Smith, H. L. & Co. Ltd.... 
Sonic Sound Audio Ltd.... 
Surplectronics ... 
Swanley Electronics ... 

Teleradio Co. Ltd. 
Thacker, A. H. & Sons Ltd. 
Tidman Mail Order ... 
Time Life Books ... ... 
Trade Aids... ... ... 
Trade Disposals . ... 
Trampus Electronix ... 
Trannies ... ... 
Tuac Ltd. ... ... 

Velco Electronics ... 

1029 
- 962 
.. 1051 

... 1042, 3 
981 

1046, 7, 8, 9 
-. 1022 
- 1004 
... 1040 
- 964 

1051 
1053 
1051 
975 
976 

1050 
1051 
1044 
980 

... 1054 

Web Europa ... ... ... ... 1026 
West London Direct Supplies ... ... 1054 
Western Electronics (U.K.) Ltd. ... 968 
Weyrad (Electronics) Ltd. 1000 
Wilmslow Audio ... ... 964, 1022, 1054 

York Electrics ... 

Z & I Aero Services 

1000 

1056 

1055 
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Head Office and Warehouse Z & I AERO SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD 
Please send all correspondence and Mail -Orders to Head Office 

LONDON W2 SSF When sending cash with order, please include 12}np in L for postage and handling 
LONDON W I 

Tel: 727 56411213 Tel: 580 8403 
MINIMUM CHARGE ISnp. 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 BARB 0.85 6F3 0.76 7V4 0.75 EF95 0.40 GZ3I 0.40 PF818 1.00 0301 0.55 

0A3 0.48 6AR11 1.25 6F60 0.46 9BW8 0.70 First Quality Fully Guaranteed (F87 0.65 0Z32 0.60 PFL2000.85 U409 0.70 

OBI 0.40 13A85 0.60 61,11 0.60 1002 0.80 I.F98 0.76 0Z33 0.75 PLIS 0.40 U404 0.70 

OB3 0.70 8A07G 0.86 6F13 0.60 1001 0.86 I:101ß3 0.30 (1Z34 0.80 P136 0.56 U801 0.80 
003 0.40 6ÁT6 0.88 6814 0.70 1002 0.55 EF184 0.35 HABC800.66 PL81 0.60 OTABC80 

003 0.40 6A U6 0.80 8E15 0.85 10F1 0.75 EF804 1.25 

e111/1/BRAND 
HK90 0.50 PL82 0.46 0.40 

1ß30T 0.46 
11.4 0.55 

6ÁV8 0.40 
6ÁW8Á0.65 

8818 0.60 
6F23 0.90 

10F90.86 
10F10E18 0.60 1.:1.331.50 KT88 2.26 PL84 0.40 UAF42 0.80 

1114 0.60 6BA6 0.28 610.14 0.80 101.1 0.60 EL34 0.50 N78 1'80 PL302 0.96 Ú1341 086 
1135 0.45 613E6 0.82 61`25 1.00 101.011 0.70 EL36 0.50 1,ÁßC800.40 P1.504 0.76 ÚßC41 0.55 
184 0.80 61386 0.65 61028 0.85 10P13 0.75 EL37 1.70 PC86 0.50 P1.506 0.90 17B031 0.45 

185 0.80 0.75 8E28 0.70 12AB5 
0:áß ELECTRONIC VALVES 8 0.60 

PC92 
P1.509 1.10 UBF80 0.40 

1T4 0.30 ß13J86 0.65 60K6 0.60 12ÁC6 EL81 0.55 0.05 P1.801 1.00 08889 0.40 

104 0.40 6BK7A 0.75 6J4 0.80 12AD6 0.80 E183 0.50 P097 0.50 PL802 045 UBLI 0.70 

lUb 0.75 6813 0.43 MGT 0.40 12.4E6 0.60 3OAL3 0.40 501115 0.85 D51/0 0.60 1.CC88 0.40 E1.84 0.26 PC900 0.48 PM84 0.80 UBL21 0.70 

1V2 0.66 61386 0.00 6J6 0.80 12AL5 0.65 3001 0.80 60L6GT O.60 D31160 0.88 ECC89 0.60 ELKS 0.48 PCC84 0.40 PY31 0.85 U093 0.46 

11E213 0.65 6805 0.25 6J7 0.46 12AQ6 0.60 30016 1.00 85A2 0.65 DY61 0.55 80091 0.80 81.86 0.40 PCCOS 0.40 PY33 0.88 UCC85 0.45 

2D21 0.40 OBRO 0.76 8K477 0.80 12AT6 0.40 30017 1.10 90AG 2.40 DY88 0.35 ECC1890.85 EL90 0.42 P0088 0.55 PY80 0.40 UCF80 0.70 

9A4 0.46 61387 1.85 6K6GT 0.76 12AT7 0.40 30018 0.90 90AV 2.50 DY87 0.36 E008071.00 E1.96 0.85 PC089 0.56 PY81 0.80 UCH21 0.00 

SA5 0.75 613W6 0.90 8117 0.43 12A1.16 0.45 30F5 1.00 9001 0.76 DY802 0.87 ECF80 0.86 81.821 0.60 F001690.80 PY82 0.85 001142 0.70 

9BP1 8.60 68W7 0.90 6880 0.45 12AU7 0.88 9OFL1 0.80 90CV 2.40 E8800 0.70 ECF8I 0.35 EL822 1.40 PCC80S 0.95 PY83 0.88 UCH81 0.40 

884 0.40 613X8 0.26 6K25 0.76 12AV8 0.45 30FL121.10 807 0.60 8180F 1.00 ECF8041.66 ELL80 0.76 F00806 0.95 PY88 0.40 U01.81 0.80 

3V4 0.86 81328 0.46 8L6GT 0.55 12AV7 0.70 90F1.140.90 813 4.00 8810F 290 ECH42 0.76 E5134 1.00 PCF80 0.80 PY800 0.47 00182 0.65 

51t4GY 0.75 6C4 0.85 61.7 0.46 12AX7 0.88 301,1 0.40 886A 0.85 EABC800.88 ECH81 0.80 EM71 0.80 PCF82 0.85 PY801 0.60 UCL83 0.66 

5134G 0.40 6C50T 0.65 OLIO 0.60 12AY7 0.76 SOL15 0.96 6642 0.70 EAF42 0.60 ECH83 0.45 EM80 0.46 PCF84 0.80 PZ30 0.88 UF9 8.86 
6V40 0.50 60116 0.40 6LD20 0.50 12B4A 0.86 301,17 0.96 6080 1.75 EBC93 0.60 ECH84 0.46 EM8I 0.60 PCF88 0.80 QQV02.6 UF11 0.80 

6Y3GT 0.45 600ß0A 8577GT 0.55 12BA6 0.45 30F12 1.00 6146 1.00 EBC41 0.85 801.80 0.50 EM83 0.60 PCF87 1.10 2.25 UF41 0.86 

583 0.75 1.80 6P28 0.45 12BA7 0.60 301,19 0.96 814613 2.50 EBC81 0.33 ECL81 0.60 8M84 0.35 F08ß010.60 QQV03.10 UF42 0.86 

6240 0.46 6007 0.80 6Q7 0.60 1213E8 0.50 SOPLO 0.96 8360 1.85 EBF80 0.40 801.82 0.86 85185 1.00 PCF802 0,50 1.25 UF43 0.85 

8/3012 0.90 60148 0.80 88Á7 0.46 12887 0.50 SOPL13 1.10 8939 2.25 EBF83 0.40 ECL83 0.70 EM87 0.70 PCF8050.90 QQV03-20A 11860 0.36 

6AB4 0.45 SOLO 0.60 68G7 0.46 120Y7 0.85 3001,141.85 7199 0.85 EBF89 0.82 ECL84 0.55 EN91 0.40 PCF8060.75 5.25 UF86 0.40 

6AF4A 0.60 8016 010 68117 0.60 12K5 1.00 85A3 0.60 7380 3.20 E8131 1.50 EC1.45 0.66 EY51 0.40 P010808 0.90 TT21 9.40 0889 0.40 

SAGS 0.25 6CW4 0.70 681.70T0.46 12K7GT0.60 35A1 0.76 7686 1.60 E053 0.50 ECL88 0.40 EY80 0.76 PCH2000.70 TT22 3.50 11141 065 
6A07 0.45 6CY5 0.60 68117GT0.46 12Q70T0.45 3585 0.85 7896 1.60 EC88 0.60 ECLL800 EY81 0.40 PCL81 0.60 1/18/20 0.76 13184 0.48 

6A118 0.80 60Y7 0.75 61307 0.60 128117 0.60 33C5 0.80 A2293 980 EC88 0.60 2 N EY83 0.56 P0182 0.36 U2ß 0.86 08084 0.80 

6AJ8 0.80 8D3 0.55 88137 0.60 2001 0.80 9505 0.76 AZ1 0.60 EC90 0.85 EF37A 1.00 EY86 0.40 P0I.83 0.55 U26 0.85 UYIN 0.50 

OAKS 0.40 8006 0.80 6T8 0.88 201.1 1.10 351.8010.76 AZ31 0.66 EC92 0.46 8840 0.60 EY87 0.43 P0184 0.45 U91 0.70 UY11 1.00 

OAKS 0.80 6131(8 0.80 61140T 0.70 20F3 0.50 35W4 0.40 CBL1 0.99 EC93 0.60 EF41 0.55 EY88 0.48 PCL88 0.46 U37 8.50 UY41 0.48 

6AL3 0.48 815Q613 0.76 6115G 0.76 201,4 1.10 35Z3 0.76 CBL31 1.00 E0035 1.00 EF42 0.70 EZ40 0.60 1001.88 1.55 1163 0.40 UY82 0.60 

SAL! 0.22 6084 1.26 8118A 0.48 28F5 1.50 36240 0.40 CY31 0.60 80040 0.70 EF80 0.30 
EPOS 0.85 

EZ41 0.75 
EZ80 0.88 

PCL200 0.76 
PCL8001.10 

U78 0.40 UY85 0.40 
6A515 0.40 6EA8 0.85 6V6GT 0.46 2605 0.80 36Z5GT0.70 DAF96 0.50 

DF96 0.60 
ECC81 0.40 
ECM 0.88 EF86 0.80 EZ81 0.29 F01.801 0.95 

078 0.40 
0191 0.75 

W729 0.76 
6AM6 0.87 
OAQS 0.42 
6AQ6 0.70 

6E17 0.80 
60..27 0.36 
6EW8 0.70 

8X4 0.40 
6X50T 0.46 
6X8 0.56 

25L60T 0.50 
26240 0.86 
2526010.76 

ß0A6 0.80 
50135 0.70 
6005 0.60 

DK92 0.70 
DK96 0.80 

ECC83 0.88 
8.0084 0.80 

8889 0.28 
EF91 0.87 

0110 8.00 
GY501 0.70 

P018050.50 
P0500 1.30 

U201 0.50 
0281 0.55 

Yß9 0'76 
2759 8.00 

6A R5 0.65 6F1 0.75 6 Y8 0.80 30A5 0.80 5001)601.20 0196 0.66 80085 0.40 8E92 0.35 GZ3O 0.45 PF86 0.70 0282 0.55 Z80311 1.36 

TRANSISTORS ßD121 0.66 
2897 0.16 8 AC131 0.15 BD123 0.0 
211697 0.16 A0132 0.16 BD124 0.800 
211898 0.80 AC163 0.50 130131 0.75 
211706 0.10 AC157 0.17 B132 0.80 
214708 0.20 AC 0.17 ßEF173 0.20 
2N708 0.16 A0189 0.10 SPIV 0.18 
211753 0.26 A017ß!76 0.17 8F379 0.E0 
214929 0.20 AC187 0.26 8E179 0.80 
2N9ß0 0.20 AC18 0 ßF180 0.80 
2N907 0.80 ACY17 0.26 BF181 0.80 
281131 0.95 ACYI8 0.20 BF184 0.20 - 

2N1132 0.95 ACY19 0.25 BF185 0.20 
2N102 1.25 ACY2 0.20 ßF194 0.14 - 
25113305 0.17 
2N104 0.17 

ACY2I 0.30 
A 0.10 

8F196 0.14 
ßF197 0.1E 

- ¡ . 
li 

.. ( .1 it 
21179504 0.E0 ÁD140 

D1402 
0.60 8F197 0.1E 

281305 0.20 AD149 0.45 BF200 0.86 -- 
2141308 0.26 AD161 0.35 BFW87 0.26 
281307 0.25 ADM 0.06 BFW88 0.20 
2N1308 0.26 ADM! 1.85 BFW89 0.20 
2N1309 0.25 AD212 1.85 BFW91 0.20 
2N1613 0.17 AF114 0.17 810X88 0.50 MULTIMETERS MADE IN USSR 
2111711 0.20 
2511756 0.75 

AF115 0.17 
AF116 0.17 

BFY17 0.40 
BFYI9 0.25 Prices of these exceptionally well made instruments range 

282147 0.76 
2112160 0.60 

AF117 0.17 
ÁF316 0.30 

BFY50 0.20 
ß10Y61 0.20 g from £4.95 to £10.50. Please write for illustrated catalogue. 

2112217 0.25 AF125 0.20 BFY52 0 20 
2242218 0.20 AF127 0.20 B8Y26 0.17 
2572219 0.20 
282369A 0.16 

AF1B0 0.85 
APIO! 0.36 

B8Y27 0.15 
138Y26 0.17 

SYNCHROSCOPE TYPE C1-5 120E CURRENT THYRISTORS 

2112477 0.86 A1i88 0.40 B8Y86 0.20 BTX47.1000R ; 1000V 114A .. .. .. £2.00 
2762848 0.40 AF239 0.88 BOY95A 0.1E BTX47.1200R ; 1200V 11.5A .. .. .. £250 
2112906 0.55 
2N2923 0.18 

AFZll 0.45 
AFZI2 1.00 

0016 0.60 
0022 0.50 

, ¡jT - c Made in USSR 
-- - 

- 

BTX48-100013 ; 1000V 16A .. .. £2 50 

TRANSISTORIZED 
AUDIO SINE -WAVE OSCILLATOR 

2762924 0.18 
0.10 

2N3053 0.20 
283054 0.60 

AOY26 0.25 
ASP17 saw 
ASY28 0.26 
AOY29 0.30 

0023 0.60 
0024 0.35 
0026 0.25 
0026O 

4[i ` 
1111'1 

.' 
°2742928 r 

283055 0.60 A5Y54 0.25 0so 
2113133 0.25 
2143184 0.25 

Á8215 0.70 
A8216 0.70 

0029 060 
0036 0.60 

,,., . TYPE G3'36 
2/43391 0.17 
2113392 0.17 

Á8Z17 0.76 
ABZ18 0.75 

0036 0.45 
0042 0.20° Or: 

- 

Made in USSR 

2143393 0.16 A8Z20 0.26 0044 0.15 
2N3394 0.15 A8Z21 0.40 0045 0.1E 
283995 0.50 AUYIO 140 0070 0.10 
283402 0.16 BC107 0.10 0071 0.1E 
2N3403 0.16 
283404 0.3E 

BC108 0.10 
BC109 0.10 

0072 0.12 
0073 0.30 

... 

- - 
2N3414 0.20 130113 0.10 0075 0.15 a _ 0.. 
2163415 0.15 8C118 0.20 0076 0.15 
283417 0.25 BC134 0.50 0078 0.25 
2119702 0.10 
1113784 0.10 
9113707 0.15 

ßC147 0.10 

BC149 0.12 
10 

00780 0.20 
0081 0.20 
00830 0.20 

3 -in tube fitted a-ith telescopic viewinghood, giving-3N. 
bright display In full daylight. Sensitiity lOm/mm 

2113707 0.12 ßC162 0.16 0.30 (narrow band) 30 (wide band). 
283709 0.10 BC158 0.15 

00083013 

00199 0.30 
mote.Vimm 

Bandwidth 10 c/e-10 /s. Triggered sweep pre-set 
283710 0.10 80176 0.20 00140 0.35 at 1.2.6.10.30.100.900.1000-3000 gees per stroke. 
2143806 0.250014100170 
20702 0.50 

ßC186 0.25Free-running 
BCY31 0.25 

0.20 
0.26 

time base 20 cis to 200kc/s with built-in 
crystal calibrator providing timing marks at 'OS -.2.1.5- 

Transistorized Audio R -C Oscillator covering a range 
of 20Hz to 200kia in four decade bande. Calibration 

0.50 BCYS3 0.85 00171 0.30 
20.100 µ sec. accuracy 3%. Four 

28728746 0.15 BCY33 0.80 00201 0.30 
Amptltude calibrator directly calibrated In volts. separate output sockets giving 

0.15 BCY7234 0.80 OC202 0.80 Input attenuator 1-10-100. attenuation ratios of 1, 10, 100 and 1000. Micro- 
AC126 0.80 BCC1S 0.16 OC203 0.86 

Power supplies 127/230v AC. ammeter output indicator. Output voltage 5V into p 
AC126 0.20 
AC127 0.17: 

ßC811.00 0.30 
BCZil 0.40 

OC20S 0.40 
00204 0.40 

PRICE 28900. Packing and carriage £110. 60011. £1976 
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FRED! 
Over 150 ways 
to engineer a 
better future 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon below. Mail it 
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T. 
has successfully trained thousands of men at home - equipped 
them for higher pay and better, more interesting jobs. We can do 
as much for YOU. A low-cost B.I.E.T. home study course gets 
results fast -makes learning easier and something 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. Com- 
plete 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 applica- 
tion 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 arid, in the 
next few years, my earnings increased fourfold".-Student C.C.P., Bucks. 

RHO OUT FOR YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know- 
how employers seek. There's no surer way 
of getting ahead or of opening up new 
opportunities for yourself. It will cost 
you a stamp to find out how we can 
help you. Write to B.I.E.T. Dept. BPW 2 

Aldermaston Court, Reading RG7 4PF 

i 

This FREE 76 pageó 

book can t you 

the roa 
through 6.I.EI Home 

Study Course, Choose 

your subject now 

MECHANICAL 
A.M.S.E. (Meth.) 
Boiler Inspection 

& Operation 
C & G Eng. Crafts 
C & G Fabrication 
Diesel Eng. 
Eng. Inspection 
Eng. Metallurgy 
Inst. Eng. & Tech. 
Inst. Motor Ind. 
Maintenance Eng. 
Mechanical Eng. 
Sheet Metal Work 
Welding 

ELECTRICAL & 
ELECTRONIC 
A.M.S.E. (Elec.) 
C & G Elec. Eng. 
C & G Elec. Inst. 
C & G Elec. Tech: 
Computer Elect. 
Elec. Maths 
Elec. Science 
Electronic Eng. 
Electrical Eng. 
Install. & Wiring 
Meters 

& Measuring 
Instruments 

MANAGEMENT & 
PRODUCTION 
Automatic Control 
Computer Frog. 
Electronic Data 

Processing 
Estimating 
Foremanship 
Inst. Cost & Works 

Accountants 
Lust. Marketing 
Management 
Metrication 
Motor Trade Man. 
Network Planning 
Numerical Control 
Operational 

Research 
Personnel Man. 
Planning Eng. 
Production Eng. 
Quality Control 

Coaching form 
including HNC 

Man. Prod.--cont. 
Salesmanship 
Storekeeping 
Work Study 
Works 

Management 
DRAUGHTSMANSHIP 
A.M.I.E.D. 
Design of Elec. 

Machines 
Die & Press Tool 

Design 
Electrical 

Draughtsman- 
ship 

Gen. Draughts- 
manship 

Jig & Tool Design 
Technical Drawing 
RADIO á TELE- 
COMMUNICATIONS 
Colour TV 
C & G Radio/TV/ 

Electronics 
C & G Telecom. 

Tech. 
Prac. Radio & Elec. 

(with kit) 
Radio Amateurs 

Exam. 
Radio Servicing 

pairs & Re 
Radio i TV Eng. 
Transistor Course 
TV Main. & fiery. 
AUTO & AERO 
Aero Eng. 
A.M.I.M.I. 
A.R.B. Cert. 
Auto Engineering 
Auto Repair 
C & G Auto. Eng. 
Garage 

Management 
MAA!IMI Diploma 
Motor Vehicle 

Mechanics 
CONSTRUCTIONAL 
A.M.S.E. (Civil) 
Architecture 
Building 

ONC 
any majoCr exams, 

ote. 

Con structlona I -co nt. 
Building Drawing 
Building Foreman 
Carpentry & Join. 
Civil & Municipal 

Engineering 
Constructional 

Engineering 
Construction 
Suryevors 
Institute 
Clerk of Works 
Council Eng. 
Geology 
Health Eng. 
Heat & Vent. 
Hydraulics 
Inst. of Builders 
Inst. Clerk of Works 
Inst. Works & 

Highway Supers. 
Painting & Dec. 
Public Hygiene 
Road Engineering 
Structural Eng. 
Surveying 

GENERAL 
Agricultural Eng. 
Council of Eng. 

Inst. 
Farm Science 
General Education 
Gen. Plastics 
Pract. Maths 
Pract. Slide Rule 
Pure & Applied 

Maths 
Refrigeration 
RubberTechnology 
Sales Engineers 
Tech. Report 

Writing 
Timber Trade 
University Ent. 

G.C.E. 
58 '0' & 'A' 
LEVELS SUBJECTS 

Over 10,000 
group passes 

POST TODAY FOR A 
BETTER TOMORROW 

MIMI. MI MN MN IMBIBES MI IBM BIN URI IMO MI 

BIET 

CU 

NAME... _... 

Block Capitals Please 
ADDRESS ............_....... 

SUBJECT OF INTEREST _. _ AGE....... 

Accredited by the Council for Ito Accreditation of Correspondence Colleges. 

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: 01-834 4444. Printed In England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zeala id-Gordon and Gotoh (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 /22.81 

PRACTICAL WIRELESS Is sold sublect to the following condition., namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 

otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- 

lated condition or any unauthorised cover by way of Trade, or affixed to w part of any publication or advertising, literary or pictorial matter whatsoever. 
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U. K s LARGEST ELECTRONICS CENTRES! 
HENRY'S RADIO LID. EDGWARE ROAD, LONDON, W.2. 

NOW 
OPEN! 

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381 
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736 
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963 
303 BARGAIN STORE SPECIAL OFFERS All Mail to: 303, Edgware Rd., London, W2 1 B W 

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF. 

,Jos eae11 , .M 

BUILD TEXAN 
20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER * FREE TEAK CABINET ciel kit ¡ 
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 

SPECIAL 
KIT PRICE 

£28.50 P&P 
45p 

COMPLETE WITH FREE 

(As featured in "Practical Wireless" 
May to August 1972) 

dr SLIM 
DESIGN WITH 

SILVER TRIM 
Overall chassis size 14}"x6" x 2- high 

TEAK CABINET 
Designer approved kits distributed by Henrys! 

LOW COST HI-FI SPEAKERS 
E.M.I. Size 13f" x 8f". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms [220. 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, 150TC 450 £4.60. Post 30p. 
ASSEMBLED IN POLISHED CABINETS (8 ohms) 
SERIES 6 (Assembled ISO T/C) per pair £16.50. 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 3}". 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 RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 800 
mW push-pull output, fibre glass PVC' 
covered cabinet, car aerial. Actradti Ke 
appearance and performance. 
TOTAL COST TO BUILD L7.98' 

p.p. 320. (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. 

Post 
PRICE 5p 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. 

TEST EQUIPMENT lust a selection! 
SE250B Pocket Pencil Signal Injector £1 -90 
SE500 Pocket Pencil Signal Tracer £1 -SO 
THL33D Robust 2K/Volt £4.55 with case £4.95 
TEI5 Grid Dip Meter 440 KHz-280 mHz £13.45 
500 30 K/V Multimeter £9.25 

With leather case [10.50 
200H 20K(V Multimeter £4.20. With case ¿4.95 
AF105 50K(V Multimeter £8.50. With case £9.50 
U4341 AC/DC Multimeter with transistor tester with steel 

case E10.50 
TE2OD RF Generator 120KHz-500MHz [15.95. Carr. 35p 
TE22D Audio Generator 20Hz-200KHz £1750. Carr. 35p 
CI -5 3- Pulse Scope 10Hz-IOmHz £39.00. Carr. 50p 
TE65 Valve Voltmeter 28 ranges £17.50. Carr. 40p 

ALL NOMBREX MODELS IN STOCK 

PA -Disco -Lighting Gee' e 
UK's Largest Range -Write ekei et&e5 
phonemotr call in. Detailseu and 
ph or call n. request. 
DJ3OL 3 Channel sound to light unit, 3KW. £29.75 
DJ4OL 3 channel Mic (built-in) to light., 3kW. £38.75 
DJ70S 70 watt Disco amp/mixer. £49.95 
DISCOAMP 100 watt amp/mixer, £66.50 
DJ105S 30 watt Disco amp/mixer, £32.75 Anti -Feedback Quality Mic., [11-50 
D1500, 50 watt PA Amplifier £44.00 
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. 18 

PORTABLE DISCOS - DETAILS ON REQUEST _ CREDIT TERMS FOR CALLERS 
ABU .14.0 THIS VHF FM TUNER 
.-5 TRANSISTORS 300 kc/s BAND- 

WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO AND STEREO O VHF FM Tuner for quality 
and reception of mono and stereo. 
There is nodoubt about it -VHF FM 
gives the REAL sound. All parts old 

A popular 

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 PS6/12 [325. Post 20p 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS( 
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 £1.80; Q16's £15 pr. 
Post etc. 20p per item 

PACKAGE DEALS 
Post 25p 

2xZ30, Stereo 60, PZ5 £15.95 
2xZ30, Stereo 60, PZ6 [1800 
2xZ50, Stereo 60, PZ8 £20.25 
Transformer for PZ8 [2.95 
PROJECT 605 KIT £19.95 

MORE OF EVERYTHING AT LOW PR CES ALWAYS AT HENRY'S 
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there! 
Prices subject to change without notice E. & O.E. 

RECORD DECKS 
CHASSIS (POST 50p) 
SP25/3 CIO -25 HT70 £1450 
MP60 £9.95 MP610 L12.95 
AP76 £17.95 GL75 L28-30 
PLINTH/COVERS 

(State Model) 
SP25/MP60/610 £3.30 post 40p 
AP76 £4.50 post 40p 
CART/PLINTH/COVER 

(Post 70p) 
(HL) MP60/G800H/PC [1850 
MP610/SCSMD/TPD2/PC 

£19.95 
AP76/M756SM/PC [32.50 
AP96/M756SM/PC £39.95 
(HL) AP76/G800/PC £2895 
(HL) PC £18.95 
H 800/TPD II/ T70/PC £24.50 
(HL) 2025/9TAHCD/PC 

[1395 
MP60/SCSMD/PC [1725 
(HL) GL75/G800EIPC £41-95 
(HL) GL75/G800/PC [3895 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kc/s up to 100 
yds. Ideal remote switching 
a d s'g all'ng. Complete with 
data and circuits. 
£5.90 per pair. Post IOp 

MARRIOT TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance [2.00 
'IB' Med. Impedance ,[2.00 
'36' Med.-Low Imp. [3 -SO 
Erase Heads for above 75p 
'63' 2 track mono - 

Hi Imp. [1175 
'43' Erase Head for above 75p 

POWER INTEGRATED 
CIRCUITS 

Plessey SL403D-3 watt with 
8 -page data, layouts and 
circuits LI -SO. P.C. Board 
60p. Heat Sink 14p. 
Sinclair IC12-6 watt with 
data and circuits £1 -80. 
TH90I3P-20 watt Power 
Amp Module £4.57. 
TH9014P-IC Preamp [1 .50. 
Data/Circuits for above 
No. 42 10p 

7 SEG & NIXIE TUBES 
(Post 15p per 1 to 6) 

XN3, XN13, GN6 0-9 side 
view with data, 85p. 
GNP -7, GNP -8 0-9 side view 
with decimal points and data, 
95p. 
3015F 7 seg L2 each. £7 per 
4 with data. 
12 and 24 hour clock circuits 
Ref, No. 31 15p. 

Miniature Amplifier 
5 transistor. 300mW olp. 
Fitted volume and sensitivity 
control, 9 volt operated. 
£1.75 each P/P 15p. 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs, 
5K, 10K, 25K, IOOK, 250K, 
500K. 

I meg, Log and Lin. 40p each, 
IOK, 25K, 50K, IOOK, 250K, 
Log and Lin ganged. 60p each. 

Hi-Fi & Tape Equipment 
Acknowledged 

as U.K.'s 
Largest 
Stockists 
with Lowest 
Prices Plus 
12 months 
Guarantee. 
Write or call 
for FREE 

i '!5t3 t 16 page lists 
(Ref. N. 17) 

Transistors - IC's - SCR'S - 
Rectifiers - Triacs, etc. 
LATEST BROCHURE Ref. 
No. 36 on request, or see 
ou - ---li-- ---e 

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday. 

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H 
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