


RAPY 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

electronics I really' 
is mastered 

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

1/ BUILD AN 
OSCILLOSCOPE 

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

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

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

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

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

receivers, etc. 

FREE 
POST NOW 

for 
BROCHURE 

I or write if you prefer mot to cut page 

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

NAME 

ADDRESS 

Please send your free brochure, without obligation, to: 
we do not employ representatives 

BLOCK CAPS 

PLEASE WL44 

I 

J 
special free gift also to all our students 
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Lionel E. Howes, G3AYA 
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Eric Dowdeswell, G4AR 
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Alan Martin 
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01-634 4292 Susan Cornell 
ADVERTS. MANAGER ? 

01-634 4293 Roy Smith,?: 
CLASSIFIELD ADVERTS. 
01-634 4301 Colin R. Brown 

Published by IPC Magazines Ltd., 
Fleetway House, Farringdon Street, 
London EC4A 4AD. Tel. 01-634 4444 

SUBSCRIPTIONS 
Publisher's Subscription Rate for òne 
year to the UK is £3.25 and to the rest 
of the world £3.50 including postage. 
Enquiries to Subscription Department, 
IPC Magazines Ltd., Carlton House, 
68 Gt. Queen Street, London, WC2 
5DD. Phone 01-242 4477. International 
Giro facilities Account No. 5122007. 
Please state reason for payment "mes- 
sage to payee". 
Binders (£1.34) and indexes (11p) can 
be supplied by the Binders Dept at the 
same address. 

BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless. 
Readers are recommended to enquire 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CQ Column. 

COPYRIGHT AND QUERIES 
p IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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HUGE DISCOUNTS 
ON LEADING BRAND HI-FI 

ALL R.S.C. PRICES INC VAT 
* FULL LABOUR AND MATERIAL 
GUARANTEES FOR 12 MONTHS 

LOW DEPOSIT TERMS OVER 8 MONTHS 
List Price RSC Price 

WHARFEDALE DENTON £39.93pr£29.95 
WHARFEDALE LINTON £48.69pr £35.95 
LEAK 150 £46.82pr £37.50 

Prices shown correct at time of going to press 12.2.74 

MARQUESS 30 MARQUESS 30 

MacDONALD MP60 

MODEL 60 
AMPLIFIER 

AKAI GXC 36D Tape Unit £76.95 (Rec. Price £109.50)C£ir. 
AKAI 4000DS Tape Unit £76.95 (Rec. Price £109.50)CÉir 
AKAI 1721L Tape Unit £79-95 (Rec. Price £114.50)Cf¡r 
AKAI GXC46D Tape Unit £104.75 (Rec. Price £149.50) Ccir. 
GOLDRING GL72 T/Table & P.U. £29.95 (Rec. Price £37.29) j'57. with Free Goldring G800 Cartridge worth over £10 fitted to above unit. 
GOLDRI NG GL75 T/Table & P.U. £34.95 (Rec. Price £47.19) Carr. 85p. with Free Goldring G800 Cartridge worth over £10 fitted to above unit. 
BSR MP60 T/Table & P.U. £9.95 (Rec. Price £ I4.95) carr. 4op 
T/TAi6LES with MAGNETIC CARTRIDGE/PLINTH & COVER 
GARRARD SP2S with G850 £16.95 SPECIAL PRICE (Carr. LI) 
MacDonald MP60 with G800 f1795 SPECIAL PRICE (Care. LI) 
GARRARD AP76 with G800 £28.95 SPECIAL PRICE (Carr. El) 

A HIGH FIDELITY 30 30W STEREO 
SYSTEM 

AUDIO FIDELITY MODEL 60 AMPLIFIER. 
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS. 
McDONALD MP60 with G800 Cartridge. Total Value over £165 Readywired Plinth with Cover. 
Cabinet finisheded 

Carr. £3 

in Teak Veneer. 
Send S.A.E. for leaflet. 

HI-FI SPEAKER ENCLOSURES Teak veneer finish. Acoueticallylined' 
Sizes aDprox. Carr. 45p.per enc. JE8 Size 16" x 11" x 9". SES For optimum perform - Pressurised. Gives pleasing ance with any 8ìn. results with any £5 50 Hi-Fi speaker. £6.50 8in. Hi-Fi speaker. Size 19 x 101 x 9in. 

SRIO For outstanding results SEI2 For excellent per - with loin. Hi-Fi formance with 12ín. Hi-Fi spkr. Size 251 r, 16 £6.75 speaker and tweeter£7.95 x 9in. Ported 25* x 16 x 9M. 

HI-FI 10 + 10W STEREO SYSTEM 
SPECIAL AUDIOTRINE STEREO 20 AMPLIFIER 

GARRARD TURNTABLE with Sonatone (:art- PURCHASE 
ridge ired n Plinthwith cover North PAIR DIPLOMAT 10w SPEAKERS Double Teak Veneer 111 0,1 arr r" 

RSC G66 Mkt! 61 WATT high quality STEREO AMPLIFIER 
Controls: Bdm, I rcblc. 'n ol. and Hal. JO l rdnStstota plus Diodes. Output rating I.H.F.M. Frequency range 20-20,00c.p.s. Bass Control ± 12db. 

Treble Control A 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal tàscia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and COMP1tEHRNa1 VE wIItING DIAGRAMS & INSTRUCTIONS 1995 Carr. Or FACTORY BUILT IN TEAK VENEERED CABINET 40p as Illustrated £1860 or dep. £2.12 and S monthly payments £242 (Total £1908). 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. Plasticised Cone surround. '0" indicate. Tweeter Cone providing extended frequency range up to 16,000 c.p.e. Impedance 3 or 8-15 ohms. PLEASE STATE CHOICE. 

HF808T 8" 10W 
Exceptional 

£988 
performance at 

112' 
ow 

016 W £6.60 HF102D 10' 10W 2880 11E120 12' 18W 16.85 HF120 12' 16W 24.95 HEI28D 12' 15W 68.86 

FANE 807T HIGH FIDELITY SPEAKER 
A full range Sin. 10 watt unit for excellent eound quality, in suitable enclosure. Cast chassis Roll P.V.O. cone surround and long throw voice coil to achieve very low fundamental resonance of 30 c.p.e. Tweeter cone Is fitted to extend high note response. Frequency range 25 Hs to 15 KHa. Gauss 10,000, Impedance 3 or 8-15 D. PLEASE STATE IMPEDANCE REQUIRED List 04.09 f 3 L,7.99 9 
MODEL 803T 8" 15w. with parasitic Tweeter. £5.50 Response 25 Hu to 16 KHz. Gauss 13,000 Imp 3 or 8-15f2. List £6.00 

AUDIOTRINE HI -Fl SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm high quality speaker, cross -over unit and tweeter. Smooth response and extended frequency range £650 Carr. ensure surprisingly realistic reproduction. 33p OR SENIOR 15 WATT 
1íF126 15,000 LINE SPEAKER 

INCLUDING £7.65 Carr.9 

R.S.C. TA6 6 Watt HI -Fl AMPLIFIER 
200-250v. AC mains operated. Response 30-20,000 c.ps. -2dB. Separate Bass and Treble 'lift and cut' controls. 3 input sockets for Mike, Graso, Radio or Tape. Input selector switch. Outp rt fo 3-15 ohm spkrs. Max. sensitivity 510V. 0/P rating LN.F}f. Enclosed enamelled cane 91 x 21 x 51in. Silver finish facia 10; x 31in. Complete kit, wiring diagrams and instructions. f795 Carr. OR FACTORY BUILT £10.95£7.95 Opp. 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
Fully Transistorised. Solid State. Hi-Fi ofp of 6.5 watts per channel. Designed for optimum performance with any crystal or ceramic Oran). P.C. Cartridge, Radio Tuner, Tape Recorder, etc. 
COMPLETE KIT OF PARTS WITH FULL. 12.99 Carr. Factory built with 

E 16.95 WIRING DIAGRAMS & INSTRUCTIONS 40p - 12 [Mho guarantee 
Or in Teak Veneer housing £19.95 Dep. £950 & 8 mthly pyints £850 (Total £2250). Send S.A.E. for leaflet. 

AUDIO FIDELITY FRI SPEAKER KIT 
Response 30Hz-15KHz. Imp. 8-15 ohm 8" Hass Unit, Pressor,. 
Tweeter. Croo. -over etc. £1 l eac h Carr Free 

R.S.C. Mklll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET Only high grade components by leading manufacturers 

Push Button Selector Switching For Magnetic or 
* Jack Socket for Headphones Ceramic Pick -Ups Neon Indicator regardless of Price. Satin Silver Finish Metal Fascia Output (per chan-. Solid State Circuitry nel) 15 watts RMS COMPLETE KIT Twenty Silicon Transistors into 811. Fre- (less cabinet). Four Diodes, Four Rectifiers quency Response Carr. 70p. 

£22,50 Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. full descriptive leaflet. r 11 dB. £5 extra. 
R.S.C. STEREO FM HI TUNER. FACTORY BUILT UNIT INC. in cabinet CABINET with 12 months' guar- 9A 9.50 Visually matches £37.50 antee. Or Dep. £7 and 8 monthlyVI* Super30 Mk. III payments £5.17 (Total £48.36). 
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FrY GUARANTEED. Impregnated and Interleaved where necewary. 
MIDGET CLAMPED TYPE 21 x 21 x 2tí1. 
260v., 60mA, 6.3e, 2a £1.10 250.0.250v., 60mA 6.3v 2s. £1.18 

FULLY SHROUDED UPRIGHT MOUNTING ' 250-0-250v. 60mA, 6.3v. ha., 0-5-6.3v. 2a. £1.55 260-0-250v. 100mA, 6.3v. 4e., 0.5-6.3v. 3a. £2.45 300.0-300v. 100mA, 6-3v. 4a., 0-5-6.3v. 3a. £8.46 300-0-300e. 130mA, 6.3v. 4a. c.t., 6.3v. la. 
For Nullard 610 Anipli&er £2.95 S50 -0-360v. 100ro A, 6.3v. 4a., 0 0-6.3v. 3a 12.45 360.0-350e. 150mA. 6.3v. 4a., 0.5-6.3v. Sa £2.95 426.0.425v. 200mA, 6.3v. da.. c.t.. 5v. 3a 85.45 425.0.425v. 200nmA, 6.3v. 4a., Twice 5v. 3a £5.60 400.0-450v. 260mÁ, 6.3v. 4a.. c.t., 5v. la £8.00 

TOP SHROUDED DROP-THRO° TYPE 
260-0-260v. 70mÁ, 6.3v. 2a.. 0.5-6 3v. Is £1.49 
250-0-260v. 100mA, 6.3v. 3.6a. 11.71 250.0.250v. 100mA, 6.3v. 2a., 6.3v. la. 11.75 350.0-350v. 80mÁ, 6.3r. 2s., 0.5-6-3v. 24 £1.81 250-0-250v. 100mA, 6.3e. 4e., 0.5-6.3v. 3a 22.45 300.0-300v. 100mA, 6.3v. 4a., 0.5-6.3v. 3e 22.45 
300.0.300v. I30mA, 6.3e. 4a., c.t. 6.3v. la 

Suitable for Millard 610 Amplifier 68.86 350.0-350v. I00niA, 6.3v. 4a., 0 -b -3.3v. 3s 12-45 350.0.360v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a £2.85 
FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 55p; 6.3v. sa. 80p; 6.3v. 3e. 85D; ó.3v. 6a. £145; 12v. Ia. 81p; 12v. 3a. or 24v. l'Sa 21.50;0-9-18, lla 11.26; 0-12-35-42v 2.£1.95. 

. seni.. floreen, 
CHARGER TRANSFORMERS 044-1áv. 11a. £1.10, 
24a. 11.26; 3.-21.40; 5a-£1.80; fa.£116; ßa.£2.20 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0.110/1200-. 200.230.250v. 50-80 watts 61.25. 
160 watt., 62-10 260 watte 13-00; 500 watts £6.40 
OUTPUT TRANSFORMERS 
Pueh-Pull S watt. EL84 to 3 1) or 15 D.. 96g 
Pueli-Pun 10 watts 6V6, ECL88 to 3.5-8- 

15 R 11 -SS 
Push -Pull EL84 to 3 or 16 n 10.12 watts 61.60 Push -Pull Ultra Linear for Musard 510, etc £2.45 
Push -Pull 15-18 watts, sectionally wound 

6L6, %TOO, etc., for 3 or 15 fl 62.20 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT86 etc. to 3 or 1b D £8.85 

SPECIAL OFFER £14.95 Pair Carr. 45p. 

`YORK' HIGH-FIDELITY 3 SPEAKER SY TEM * Moderate size only COMPLETE KIT 25 x 14 x 10in. approx. `r_ 

* Response 30-20,000 c.p.s, Impedance 15 ohms 
* Performance comparable with DOG Carr. 

units costing considerably more 10414..4g0 75p 
Consists of (I) 12in. 15 watt Bass 
unit with cast chassis. Roll rubber cone surround 
for ultra low resonance. (2) 3 -way quarter section 
series cross -over system. (3) 8 > 5ín. high flux 
middle range speaker. (4) Dome Pressure Tweeter. 
(5) Quantity acoustic damping material. (6) Handsome Teak 
veneered cabinet. (7) Circuit and full instructions. Terms: 
Deposit £3.71 and 8 monthly payments £3.12 (Total £28.67). 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 0/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, ß8p. la, 89D. 
3a, 65p. da, 7ßp. 

6a, 889. 
SMOOTHING 

CHOKES 
150mA, 7.10E, 250 
R 77p; 100mÁ, 
IOH, 200 £2 SSp; 
80mA, 10H, 350 a 
55p; 60mA, 10H, 
400 fl 28P. 
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50 WATT 
SPEAKER 

1 

HEADPHONES 
MICROPHONE 

DISCO SYSTEM 
100 WATT 
AMPLIFIER 

50 WATT 
SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP 

+exceptionally efficient, low feedback howl char- cone high flux epeakere with high power acterlstic high dux 13- x 8' 20 watt £21.95 voice coils. Hire a speakers. Terms: Dep. 23-95 and ri 
peso:. 54" x 14" x 11". 

mthly payments £2.67 (Total £2531) Carr. 65p. 
Dep. £4.72 & H nobly pymts £32.72 £4.15 (93792) Carr.e,SO86p 

TYPE C4I00 100 WATTS Inc. foin 12.60 watt speakers for conserve- £66.00 tire rating. Extra heavy Construction. Size approx. 58 X 16 X 10' Acoustically 
filled and pressurised. Terms: Dep. £2&00 & 12 mthly. pyts. 24.29 (Total £7348). Care. 41.50 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

Ail types 15 Ohms covered in Resins and Vynair AND PUBLIC ADDRESS 
TYPE 14100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C132 30-40 WATTS Fitted two TYPE C818 60 WATTS Low feedback 
characteristic. Fitted three 13" r B" deep 

ALL RSC PRICES -INCLUDE VAT 
INTEREST CHARGES REFUNDED 

on Credit Purchases 
settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" r 8" or 10" Speaker. Output 
8 watts R.M.S. Continuons. 3 jack Inputs for Microphone and 
instrument. Mains Neon Controls: Volume, Tone, Tremolo 
Speed Tremolo Intensity. £19 95 Tenus: Deposit £3.95 and 8 monthly 
payments £2.39 (Total £2307). Carr. free 

FANE 
CRESCENDO 

SPEAKERS 

Full range 
available at 

ALL 
BRANCHES 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled Inputs Plus master vol. 
control. Ind. Base and Treble Controle. Protective circuit to 
guard against damage from accidental shorts. Output for 
Speaker/s 3 to 30 ohms. Size 17' x 7' x 71'. 200-r220v. A.C. 
mains. Output 50 watts music rating. Or deposit }39.93 £993 &8 monthly payments £4.31. Total £4441. 4i 

RSC PHANTOM `50' nd 21e dLouds:=1 
or 

Nor Lead Guitar, Mic., Gram, Radio, Tape (Not for usa with Bass 
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. Output Jack for additional 16 ohm Speaker. Attractively finished in black with silver -finished fascia and trimmings. Compact size. Fitted carrying handle. Terms: Deposit Total and monthly 

ONLY £59.95 payments 23.90 (Total £8880).). Carr. £150 
SAE for leaflet TIR Mainland 

REGENT 50 AMPLIFIER 
A powerful high quality all-purpose unit 
for lead, rhythm, base guitar, vocalists. 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal m 
vertical mounting. 
* Two extra bean)- date Alto. 10n 

Loudspeakers. 
* Poor Jack Inputs and two Volume 
Controls for instant use of up to four 
pick-ups or "mikes". Bass and Treble 
controls. Send S.A.E. for leaflet. 
Credit Terms: Deposit £24.50 

l145D 
& 12 monthly payments of IL 
£4.68. (Total £80.68.) Carr. £22.50 

NOW SEVEN NEW BRANCHES 

BOLTON, COVENTRY 
DONCASTER, STOCKPORT 
SUNDERLAND, PRESTON 
and NOTTINGHAM 
R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 

OPEN ALL DAY SATURDAY 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 
DERBY 97 St. Peter's Street. (Closed Wed.). 
DARLINGTON 19 Northgate (Closed Wed.) 

el. 41361 

Tel. 68043 

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

PHONES 
(c) MATCHING DYNAMIC 
'MIKE' (attached to h'ohone) 
(d) PAIR SO WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx, 
18"X 18" r: 8" 

(e) RSC TDI DISCO CONSOLE 

(*)`"")£149.95 & (e) 
Carr. £8-00 

arms Deposit £50 and 18 monthly 
ayments of £7.06 (Total £177.08). 

goa TDI DISCO 
CONSOLE 

Incorporating twin Garrard SP25 
or BSR MP60 type turntables and 
Sonotone or Acos Cartridges with 
diamond stylii. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinetion 5h lid, see 

69.9 
illustration on left. 
Or Dep. £23.50 and 
12 mthly pymts £4.54 
(Total £77.98) t.'arr. £150 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
All power ratings are R.N.H. continuons. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CAItRIAOI,! FREE. 
'POP' 100 'POP' 60 'POP' 50 
18" IOO Watt 15" 60 Watt 12" 50 Watt 

14,000 gauss 14,000 gauss 13,000 gauss 
¡ 8/I5D 8/150 Iso £12.75 £27.50 £ 15.75 Dap £1 71 and 
Clop: £3.50 and 8 Dep. £2 and H monthly pay- 
rnthlypayment« monthly payments. scents 21.71 

£350 (Total £3150) 22 (Total £18) (Total 215. 39), 
FOR BASS GUITAR, ELECT. ORGAN, ETC. PAIR HCI TABLE 

ALL SUITABLE 

` POP' 55 12" 60W X15:95 Gauss 15,000 Imp 8115 Or Dep £2'45 and, 
8 monthly payments £2 (Total £18'45) Carr. Free 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 n (for uses or'Iron. £1.15 and 8 
other than Bass Guitar or .tU lVL / Yn mthly payments £1.15 
Electronic Organ). Carr. free (Total 210-351. 

GROUP EQUIPMENT PACKAGE OFFERS 
P,A,L. PHASE 60 ME./II AMPLIFIER 
PR. PANE POP 26:2 25W L/BPEAEERB 
Terms: Deposit £17.32 and 12 monthly 
payments of £3.88 (Total 957.88) 
F.A.L. PHASE 60 ME.III AMPLIFIER 
PR. FANE POP 60 L/SPEAKERS 
Terms: Deposit 220 and 12 raontbty 
payments o1 £3.90 (Total £6680) 
F.A.L. PHASE 50 AMPLIFIER 
PAIR L12/20 BYERS (in Cabinets) 
Terms: Deposit £2000 and 12 monthly 
payments £8.90 (Total 26680) 

489.98 
817.50 
257.48 

999.93 
925.50 
295.43 

£3993 
£2680 

26623 

PACT{ -N0£ PRICE 

£51..95,74 
PACKAGE I'EICB 

£59.99£1 oa 

PACKAGE PRICE 

£59.99`.0 
HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 

£37.95 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit £5.95 and 8 monthly payte. of £4.72. Total 24371 
L12/20 12" 25 WATT 13,000 L12/IO 10-15 Watt veneer 

p lines 15 ohms 
7 

finish cabinet 12" unit 8-15 £8.25 Dep 24.15 & 8 £I3. I5 ohm. Size approx. 14" 
mthly pymts £1.42 14" x 9". Carr. 50p. Dep. £2.25 & 8 
(Total £1551) Carr. 55p. mthly pymts £1.04 (Total £10.57) 

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

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

e SendD S.A.E. for lea 

£ 2 585 Terms: Deposit £4.40 and 8 
monthly payments of £3.09 
(Total £29.12). Carr. 75p 

NEW LARGER PREMISES AT HULL, 
DARLINGTON, NEWCASTLE & DERBY 

All items subject to 
availability, Prices correct at 
12.2.74 E. & O.E. 

HI -F1 CENTRES LTD. 
DONCASTER 3 Queensgate, Waterdale Centre. 
EDINBURGH (Closed Thurs) 

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

Tel. 248 4158 
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.),Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Brig9ate 

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

Tel. 723 1629 

R.S.C. BATTERY/MAINS 
CONVERSION -UNITS 

TYPE BM1. An 
all -dry battery 
eliminator. Size 
Sy x 44 x 2+in. 
approx. Complete- 
ly replaces bat- 

teries supplying 1.5v and 90v, to 
battery radio where A.C. mains 
200/250v. 50c/s is available. £AA.1 r Carr. 30p. `! 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: Pudsey (09785) 77681. 
TERMS C.W.O. or C.O.D. No C.O.D. under 81. 
POSTAGE 28p EXTRA UNDER £2. 88p EXTRA 
OVER £2 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 

MANCHESTER 60A Oldham Street (Closed Wed.). 
Tel, 236 2778 

MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 
NEWCASTLE UPON TYNE 24 Newg ate Shopping 

Centre (Closed Wed.). Tel. 21469 
NOTTINGHAM 19/19A Market Street 

(Closed Thurs.). Tel. 48C68 
PRESTON 41 Friargate Walk, St. Georges Shoppg Prec 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 
STOCKPORT (Closed Thurs.). Te1.20716 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices. nclusive.of V.A.T. Telephone 6743 
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ECL84 .60 VALVES ALSO REQUIRED FOR CASH LOOSE OR BOXED, BUT MUST BE NEW. OFFERS 
20185 .60 MADE BYRETURN. 
ECL86 - .40 All good" are mined and subject to the standard 90 day guarantee. Cash or cheque with order only. 
EF22 1.50 Despatch charges:- Orders below £5. add 10p per order up to three iteme, each additional item 31) 
13040 .80 extra. Orders between 15 and £10 add 251' total. Orders over £10 are post free. Same day despatch 
ßF41 .70 by test class 'nail. Any parcel in.eured against damage in tranvit for only Sp order extra. Termae 
EF42 .55', of business free o,. request. 
ßF73 1.50, Business hours Mon. -Fri. 9-5.30 p.m. Closed 1-2 p.m. and Sato. We do not handle seconds o 
8180 .26I rejects, which are often described as "New and Tested" but have a limited and unreliable life. No 
ßF93 .60' enquiries answered unless S.A.E. is enclosed for reply. ALL PRICES VALID UNTIL 5.4.74. 

ERNIE 

LEARN THE 

DIGITAL COMPUTER 

LOGIC TECHNIQUES 

NEW ! 

SUPERBLY 
IMPROVED 

MINICOMP 100 MINICOMP 1000 

Build something completely out of the ordinary: Build the fascinating MINI - 
COMP* the miniaturised ERNIE. 
The MINICOMP employs sophisticated LOGIC techniques and brilliant 
NIXIE tubes to display truly RANDOM NUMBERS. At the mere touch of a 
button the neon numbers "WHIP" round spectacularly at high speed, before 
a random number within a pre-set range is selected and displayed. 

MINICOMP 190 
Includes four range selections within 00-99. 
* DICE : 1-6 * ROULETTE : 00-36 * POOLS : 00-59 * BINGO : 00-99 
Kit includes 7 latest LOGIC I.C.'s, 3 transistors, 2 NIXIES, fibreglass P.C. 
board, the power supply and various other components. 

MINICOMP 1000 
After tremendous popularity of MINICOMP 100 we are now pleased to intro- 
duce MINICOMP 1000, which has all the original features of MINICOMP 100 
but in addition it provides two higher ranges: 

QUARTO : 000-399 KILO : 000-999 
Kit includes 9 latest LOGIC I.C.'s 3 transistors, 3 NIXIES, 2. P.C. boards, the 
power supply and various other components. 
The MINICOMP is extremely easy to build as the P.C. boards are supplied 
with I.C.'s fully assembled and tested. The illustrated instructions include an 
introduction to the LOGIC techniques employed in the MINICOMP. Attractive 
blue or red NYLON coated and elegantly sized case, approx. r, 4=,", 3" and 
silk aluminium panel. 
APPLICATIONS: The MINICOMP simulates electronically all phenomenon in 
nature or activity in daily life with random occurance. RANDOM PULSE 
TRAINS are found useful in medical and statistical research. Digital LOGIC 
makes possible a modern and exciting means of playing any number of 
NUMBER GAMES the human mind can conjure up: 
A PROFOUND ATTRACTION FOR PARTY GAMES, FETES, RAFFLE AND 
POOLS DRAWS. A purely random selection of the draws could well contri- 
bute to your winning combination. 
U.K. PRICES: Overseas and quantity prices on request. 
240V, 50 HZ. OR 110V, 60 HZ. mains operated. 
MINICOMP100, KIT: £3950 Built & Guaranteed Units: £42.50 All prices In- 
MINICOMP1000, KIT: £49.50 : £53.50 elude V.A.T. 
TERMS: C.W.O. or C.O.D., MAIL ORDER ONLY. and P&P. 

MICROELECTRONICS (M 1 2i O 
51 Mexfield Road, London SWI5 2RG. Tel: 01-870 2368 

Patent applied for. 

Why pay. more - look at our 
fantastic Bargain Offer! 

THE AVON AUDIO SYSTEM 

e 
The uncabineted system is ideal as an economical replacement for 
on outdated chassis. Stereo Amplifier for Stereo/Mono record 
reproduction. Tuner with medium, long and short wavebands provides 
Worldwide coverage, even the weakest continental stations can be 
received with superb clarity. Push button band selection, 10 watts 
total output. Frequency response 25-18000 Hz. 
LATEST BSR STEREO/1;1ONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma- 
types of 9in., IOin., and 12ín. vent magnet units have been 
Mono or Stereo records. Manual specially selected to provide 
or automatic play. the fullest range of audio 

reproduction. 

EASY TO INSTALL -NO TECHNICAL KNO W - 
LEDGE REQUIRED. List Price £4574. OUR PRICE 

de500. Credit Terms k30 
deposit plus £2 Post & Packing 
followed by9 payments of £4-10 
(Total Credit Terms £44.40) 

\\ Don't miss this bargain. 
SEND £5.50 TODAY 

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE , 
CALLERS WELCOME 

100 Chase Side, Southgate, 

1'w 4/74 London N14 5PL , 
Tel : 01-886 3733 X9666 ----u ------ Mal radio 
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I.L.P. (Electronics) Ltd 

SECOND GENERATION 25 WATT HYBRID 
A brand new hybrid fabrication technique, recently perfected in our laboratories, has 
enabled us to achieve our latest range of completely integrated devices. 
We have now finally reduced the modular amplifier to a simple input/output device 
requiring only the addition of a basic unstabilized (split line) power supply. 
The HY50 takes medium power modules to their logical conclusion by incorporating 
with it a heatsink, which is designed in special high conductivity alloy, sufficient for 
normal audio use without additional chassis sinking. All this without significantly 
increasing the size of the module comparable in size to a packet of 'King-size' 
cigarettes. 
Consistent with modern thinking a triple rated output circuit with a load fuse allows 
for peak transient response without distortion but ensures the necessary protection. 

OUTPUT POWER: 
LOAD IMPEDANCE: 
INPUT SENSITIVITY: 
INPUT IMPEDANCE: 
TOTAL HARMONIC DISTORTION: 
SIGNAL/NOISE RATIO: 
FREQUENCY RESPONSE: 
SUPPLY VOLTAGE: 
SIZE: 

SPEC. 
25 watts RMS. 50 watts peak music power 
4-160 into 80 
Odb (0775 volts RMS) 
47KO 
Less than 0.1% at 25 watts typically 0.05 
better than 75db 
10Hz-50KHz ± 1db 
± 25 volts 
105 x 50x25 mm 

Price £5.80 mono, £1160 stereo 

Price inclusive of VAT & P & P 

NEW HY5 PRE -AMPLIFIER 
Unchallenged for two tears, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought into line with the advancements in our power hybrids. 

- 
Like the HY50, the new HY5 has no external components & has been redesigned to run off a split power - line with improvements in signal/noise, overload, capability & reduced distortion. The output has been increased to match the power module (Odb), and to share the same power supply. 
Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions 
of the earlier device. 
When combined with the HY50 & power supply only potentiometers are required to complete a simple mono amplifier with input & output facilities expected to be found on Hi-Fi amplifiers. 
The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a balance control to form a complete stereo system. 
INPUTS SPEC. 
Magnetic Pick-up 3mV (within 1db RIAA curve) 
Ceramic Pick-up up to 3mV 
Microphone 10mV 
Tuner 250mV 
Auxiliary 3-100mV 
Input impedance 47kO 1kHz 

OUTPUTS 
Tape 100mV. 
Main output, Odb (0.775volts) 

ACTIVE TONE CONTROLS 
Treble ± 12db atlokHz 
Bass ± 12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db 
DISTORTION 0.05% at 1kHz 
SUPPLY VOLTAGE ± 16-25 volts 
SUPPLY CURRENT 15mA 
Price £4.85 mono, £9.70 stereo 
Price inclusive of VAT & P & P 

POWER SUPPLY PSU50 
The new PSU50 has a low profile look being only 2k inches high and can be used for either mono or stereo 
systems. 

SPEC. 
OUTPUT VOLTAGE ± 25 volts 
INPUT VOLTAGE 210-240 volts 
SIZE L. 70,D. 90,H. 60 mm 

Price £5.23 
Price inclusive of VAT & P & P 

CROSSLAND HOUSE - NACKINGTON-CANTERBURY° KENT 

CANTERBURY 63218 
Please note we reserve the right to substitute at our discretion updated versions of advertised designs 

where applicable. 
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enrys 
UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

TEST 
EQUIPMENT ©` 

MULTIMETERSeek 
(carr. etc. 30p) 
M210 (Case £1-25) 20K/Volt Slimline 6.75 
TLH33D 2K/Volt Robust 7.50 
U437 10K/Volt Steel case. AC up to 40 KHz 4.95 
U4324 20K/Volt with AC current ranges 8-00 
AF105 (Case £1.90) 50K/Volt 11.95 
U4313 20K/Volt AC current. Steel case 10-50 
U4341 Plus Built in transistor tester 10-50 
Model 500 (Case £1.95), 30K/Volt 9-95 

OTHER EQUIPMENT 
SE25OB Pocket Signal Injector 2-10 carr. 15p 
SE500 Pocket Signal Tracer 1.70 carr. 15p 
TE15 Grid Dip meter 440kHz- 

280mHz 15.00 carr. 30p 
TE40 AC Millivoltmeter 1-2mHz 19-75 carr. 35p 
TE65 28 Range valve voltmeter 22-50 carr. 40p 
TE20D 120kHz-500mHz RF Generator 

18-95 carr. 40p 
TE22D 20Hz-200kHz Audio Generator 

19.95 carr. 40p 
SE350A Deluxe Signal Tracer 12-50 carr. 20p 
SE400 Volts/ohms/R-C sub./ 

RF field/RF gen. 14.75 carr. 20p 

New Revolutionary Supertester 680R 
680R Multi -toe, - Accessories 
£18.50 Transistor tester 11.00 

Electronic voltmeter 18-00 
Ampclamp 1195 
Temperature probe 11.95 
Guass meter 11.98 
Signal Injector 5.95 
Phase Sequence 5.95 
EHT Probe 5.95 
Shunts 25/50/100A 4.50 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 6.50 p & p 15p 
04002 Photoelectric System £13.70 
61310 Stereo mag. cart. preamp. 4.80 p & p 25p 
Easip hone D1201 telephone amplifier 7.50 p & p 25p 
D1203 Teleamp. with PU coil 4.95 p & p 20p 
LL1 - Door Intercomm. and chime 8.40p&p25p 
1 Kw Dimmer/controller 3-00p&p1Op 
9" Twin spring unit For 3.30p&p15p 
16" Twin spring unit Reverbs 6.85 p & p 259 
US50 Ultrasonic Switch Transmitter/Receiver £12.75 
C3041 1-250 MHz £4.25 
C3043 5CH 1-300 MHz £5.75 
VHF 105 Aircraft Band Convertor 4.50 p & p 15p 
82005 4 Ch. mic. mixer 4.20 p & p 15p 
B2004 2 ch. Stereo miner 6.75 p & p 15p 
PK3 Kit. Etch your own printed circuits 

£195 p & p 20p 

EXCLUSIVE: SPECIAL OFFERS 
MW/LW CAR RADIO AKAI GXC40 
+ or - Earth with speaker Stereo cassette recorder. 
and fixings. £6.50 carr./ £59.95 carr/packg. 50p. 
packg. 30p. Pair Akal ADM micro- 

phones. £6.95 carr/packg. 
8 TRACK CAR STEREO 20p, 
(-- Earth) with speakers In PORTABLE CASSETTE Pods & fixings. £12.50 TAPE PLAYER- carr/packg. 40p. - for car or carry around. £7-25 
Portable Battery Cassette carr/packg. 20p. 
Tape Player £7.25. HANIMAX BC808 POCKET 
Car Lighter Plug and adaptor CALCULATOR WITH 
for all cassette and radio % KEY. £2895. 
6/7f19 volt output (state HANIMAX BC811M width) £1.95 each 

MEMORY VERSION £37.50 
Rotel Stereophones 
RH630 £4.50 
RH700 £6.75 
RH430 £3.30 

Rotel RA310 15+15 watt 
Stereo Amplifier (List 
£5200) £34.52. 

Wein W500 Battery/Mains 
Cassette Recorder £1275 

MAINS UNIT for BC808, 
BC811M £2.85 (state model) 
HANIMAX , H101 STEREO 
COMPACT RECORD 
PLAYER 2 x 7 watts 
Complete with Speakers 
(List £54.50) Price £39-95 
Plus free pair of stereo 
phones. 

PANEL METERS TRANSFORMERS CONTROLS RELAYS 

IRONS TOOLS VALVES POT CORES MOST TYPES OF COMPONENTS 

You need a catalogue! 55p post paid complete with Discount Vouchers 

SPECIAL PURCHASES 
UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transis- 
torised geared 
tuners for 625 Line 
Receiver IF output. 
£2.50. Post 20p. - 

EASY TO BUILD KITS 
BY AMTRON-- 

EVERYTHING SUPPLIED 
Model No. 
310 Radio control receiver 
300 4 -channel R/C transmitter 
345 Superhet R/C receiver 
455 AM signal generator 

65 Simple transistor tester 
115 8 watt Amplifier 
120 12 watt amplifier 
125 Stereo control unit 
130 Mono control unit - 

605 Power supply for 115 
610 Power supply for 120 
615 Power supply for 2 x 120 
230 AM/FM aerial amplifier 
240 Auto packing light 
275 Mie. preamplifier 
570 LF generator 10Hz-1mHz 
575 Sq. wave generator 20Hz-20Khz 
590 SWR meter 
620 Ni -CAD Charger 1-2-12v 
630 STAB Power supply 6-12v 0.25-0-1A 
690 DC motor speed Gov. 
700 Electronic Chaffinch 
705 Windscreen wiper timer 
760 Acoustic switch 
780 Metal Detector (electronics only) 
790 Capacitive Burglar alarm 
835 Guitar preamp. 
840 Delay car alarm 
875 CAP. Discharge ignition for car engine 

(-Ve Earth) 
80 Scope Calibrator 

255 -Level Indicator 
525 120-160mHz VHF timer 
715 Photo cell switch 
795 Electronic continuity tester 
860 Photo timer 
871 Slide projector auto teed control 
235 Acoustic Alarm for driver 
465 Quartz XTAL checker 
220 Signal Injector 
390 VOX 
432 Testakit 
870 Buffer Battery Charger 
885 Capacitive Contact Alarm 
850 Electronic Keyer 
820 Electronic Digital Clack 

2-98 
5-95 
595 

12-33 
1.40 
3.90 
4-70 
570 
3.60 
4.55 
4-S5 
5-73 
2.93 
5-90 
6.08 

1580 
14.60 
12.85 
800 
8-15 
2-87 
7-00 
6.80 

10-75 
9-65 
6-85 
4.25 
6-15 

13.15 
2.25 
6.15 

11.30 
7.70 
4.30 

13-25 
7.15 
7.60 
8.75 
2.30 

15.50 
19-30 

6.55 
6.25 

18.75 
58.50 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

Prices correct at 
time of preparation. 
Subject to change 
without notice. 

BUILD THIS TUNER 
MW/LW Radio Turner to use with any amplifier. 
Features Mullard RF/IF module Ferrite aerial, built 
In battery. Excellent results. Size 7" x 2f" x 3f". 
All parts £4.85 carr. 15p. 

MULTI -USE & RADIONIC KITS 
10-1 10 Projects 
50-1 10 Projects 
150-1 150 Projects 
Telephone Communicator 
X20 20 (Elec.) 1. Projects 
X40 40(radio) ' I 
(carr./packing 40p) 
All transistor circuits with hand books 

3.60 
8.00 

13.20 
7.20 
4.05 
0.45 

BUILD THIS; RADIO 
Portable MW / LW 
radio kit using Mullard 
RF/IF module. Features 
MW - bandspread for 
extra selectivity. Slow 
motion tuning. Fibre 
glass PVC cabinet. 600MW 
output. All parts £7.98 (battery 22p), car, etc. 32p. 

Henry's LRIAMDI D 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 

FIERS & TUNE 
AMPLIFIERS (carr., etc 
4-300, 0.3 watt 9 volt -' 

1.75 
104, 1 watt 9 volt 3.10 
304, 3watt 9 volt 3.95 
555, 3 watt 12 volt 4.10 
0208, 5 watt 12 volt 5.10 
608, 10 watt 24 volt 4.95 
410, 10 watt 28 volt 4.95 
E1206, 30 watt 45 volt 

9.95 
61210, 2f + 24- watts 

12 volt 7.75 
RE500, 5 watt IC mains 

operated Amplifier 
with controls . 6-30 

SAC14, 7 + 7 watt 
Stereo with controls 

11-75 
SAC13, 15 + 15 watt 

Stereo with controls 
14.95 

SP40-5 2Z40/Stereo 80/ 
PZ5 2500 

SP40-6 2Z40/Stereo 80/ 
PZ6 27-75 

IATURE AMPLI- 

fïenrye 
Cataloye) 

covt Oui^ ovinrlly 

GARRARD BATTERY TAPE 
DECK - 

GARRARD 2 speed 9 volt tape decks. Fitted record/ 
play and oscillator/Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com- 
plete with head circuits. 
£9.50 carr. 30p 

TOP QUAL- 
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controls com- 
plete with knobs (post, 
etc. 15p any quantity). 
Singles Log and Lin 
514, 10K, 22K, 50K, 100K, 
250K, 500K, 1 Meg. 
45p each. 
Ganged Log and Lin 
10K, 22K, 50K, 100K, 
250K, 65p each. 
(Quantity discounts 
available) 

Complete with knobs. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance 

£2.00 
'18' Med. Impedance 

£2.00 
R730/E73 2 track mono 
Record/Erase low imp. 
759 pair. 
Erase Heads for' 17' and 
'18' 75p 
'63' 2 track mono, 
Hi Imp. £1.75 
'43' Erase Head for '83' 

75p 
(Post, etc. 15p any 
quantity). 

SINCLAIR, MIN 
R/DECODER 

. 20p) 
SP60 2Z60/Stereo 801 

PZ8 30-45 
Transformer PZ8 3.95) 

New SINCLAIR 
PROJECT. 80 
Stereo Preamp. 11.95 
Audio Filter Unit 6.95 
Z4015 Watt Amp. 5.45 
Z60 25 Watt Amp. 6.95 
PZ5 Mod. for 1 on 2 Z40 

4.99 
PZ6 Mod. (S Tab) 
1 on 2 Z40 7.98 
PZ8 Mod. (S Tab) 
1 on 2 Z60 7-98 
TRANSFORMER FOR 

P oject605 Kit 10.95 
Project 805 26.95 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/74./9 volt 300 MA (Includes Multi -Adaptor for 

Tape Recorders, etc.) 2.15 post 20p 
Car Lighter Voltage Adaptors 300mA (State voltage 

6v, 74v, 9v) 1.95 ea. post 25p 
SC202 3/6/7}/9 volt 400mA 3-35 carr. 309 
HC244R Stabilised version 4.35 carr. 309 
P500 9 volt 500mA 2.99 post 20p 
P11 24 volt 500mA (chassis) 2.90 post 20p 
P15 26128 volt 1 amp (chassis) 2.90 post 20p 
P1080 12v 1 amp (chassis) 4.50 post 20p 
P1081 45v 0.9 amp (chassis) 7.50 post 20p 
P12 44--12 volt 0-4-1 amp 7.15 post 30p 
SE101A 3/6/9/12 volt 1 amp (Stab) 10-30 post 25p 
RP1646/7f/9/121 amp (Stab.) 12.95 post 309 

FIBRE OPTICS 
0-01 Diam. Mono Filament 
£3.08 per 50 metre reel 
0.131 Diem. 64 Fibres 
Sheathed. £1.00 per metre 
SPRAYS 15mm Diam. 
(Mares Tail Spray £10-50 
7mm. Diam. £5.00) 

All types offered subject to availability. 
Prices correct at time of peas E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order unless stated. 
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enry's 
FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRIDGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T.-LIGHT DEVICES 

UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL 

MoreDevices 
New Prices 
New Ranges 

This is a must 
for all 

OVER 1500 DIFFERENT DEVICES Semi -conductor Users 
ENTIRELY NEW EDITION (ask for booklet No. 36) 

SEND FOR YOUR FREE COPY TODAY 
INTEGRATED CIRCUITS VERY 

Y to h 
IMPORTANT.FULL ONLY 

branded 1. ns 
ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXAS I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under 
spec. devices when you can purchase the genuine article from us -ex stock... 
need we say more! 

1rrrrrrrl 

Type 1/11 12/29 30/99 Type 1/11 12/29 30/99 Type 1/11 12/29 30/99 
£ p£ p£ p SPOOL, £ 9£ 9£ 9 0077400N 0.20 0.18 0-16 SN7448N 1.50 1-27 1-13 8247414224 2.88 2.88 2.52 

024740124 0-20 0.18 0.16 SN7450N 0.20 0.18 0.16 SN74145N 1.44 1-44 1-26 0N7401AN 0.38 0.88 0.33 02,7745121 0.20 048 046 132774147N 2.30 2.30 1.83 
024740224 0.20 0-18 0.16 8017453N 0-20 0.18 0.18 8247414850 2.01 2.01 1.63 
01,7740324 0.20 0.18 046 8N7454N 0.20 0.18 0-18 0247415024 2.30 2.80 2.01 8N7403A24 0.38 0-38 0.33 SN7460N 0.20 0-18 0-16 82474151N 1.15 1-15 1.00 0077404N 0.24 0.21 048 024747050 0-33 0.30 0.27 - 0247415324 1.09 1.09 0.95 
324740524 0.20 0.18 0.16 SN7472N 0.38 0.38 0.34 0N74164N 2.30 2.30 2.01 
82'77405A71 0-44 0.44 0.38 82,7747314 0-44 0.41 0.37 00774155N 1.15 1.15 1.00 
024740624 0.40 0-38 0.35 0N7474N 0.48 0.48 0-42 0247415620 1.09 1.09 1.00 SN7407N 0-40 0.88 0.35 SN7475N 0.59 0.55 0.51 0247415724 1.09 1.09 0.95 824740824 0.25 0.22 0-19 81,7747650 0.45 0.36 0.32 0N7415924 2.44 2.44 2.14 
020740924 0.33 0.33 0.28 01,7748024 0-80 0.70 0.50 9247416020 1.58 1.58 1.38 9N7409A240-44 0.44 0.38 SN7481N 1.25 140 0.95 0247416100 1.58 1.58 1.88 
824741024 0-20 0.18 0.18 9N7482N 0.87 0.80 0.72 0N74162N 1.58 1.58 1-38 024741124 0.25 0.23 0.21 824748311 1.20 140 1.00 9247416324 1.58 1.58 1.38 
82,7741224 0.28 0.28 0.25 820748524 1.87 1.87 1.68 0247416410 2.01 2.01 1-76 SN7412AN 0.38 0.88 0.33 924748624 0.50 0.50 0.44 00774165N 2.01 2.01 1.76 
81,7741324 0.80 0.27 0.25 01,7748924 4.82 4.32 3.78 0107416627 2.16 2.16 1.89 
02,7741430 0.72 0.72 0.63 024749024 0.75 0.70 0.83 8247416720 410 410 3.59 SN7416N 0.80 0.27 0.25 07i7491A501-10 1.00 0.80 82,77417020 2.88 2.88 2.52 
S10741724 0.30 0.27 0.25 SN7492N 0.75 0.70 0.68 8107417200 5.78 5.76 5.04 9107420N 0.20 048 0.16 SN7493N 0.75 0-70 0.63 8N74173N 1.86 1.86 1.45 924742270 0.28 0.28 0.25 8N7494N 0.85 0.80 0.75 0007417424 1.80 1.80 1.57 0247422AN 0.08 0.38 0.83 01,7749524 0.85 0.80 0.75 81,77417510 1.29 1.29 1-13 SN7423N 0-37 0.34 0.32 SN7496N 1.00 0.90 0.83 9247417620 1.44 1.44 1-28 8N742524 0-37 0.37 0.32 0107410024 2.18 1.89 1.89 82,77417720 1-44 1-44 1.26 
024742724 0.37 0.37 0.32 0207410424 0.60 0.55 0.45 01,77418050 1.44 1.44 1.26 8N7428N 0.43 0.43 0.87 9247410510 0.60 0.53 0.45 9277418120 5.18 5.18 4.53 8N7430N 0.20 0-18 018 8107410750 0.51 0-51 0.45 8247418224 1.44 1.44 1.28 03743250 0.37 0.37 0.32 9107411010 0.57 0.57 0.50 0247418424 2.18 246 1.89 924743310 0.43 0.43 0 38 SN74111N 0.86 0.86 0.75 82474105A10 8N7433AN0.57 0.57 0.50 8107411610 2.16 2-16 1.89 2.18 2.16 1.89 
020743710 0.43 0.43 0.37 01,774118N 1.00 0.90 0.83 8247418810 6.48 8.48 5.67 81,7743824 0 43 0 43 0.37 SN74119N 1.92 1.92 1.88 81,77419050 2-30 2.30 2.01 8N7438AN0.57 0.57 0.50 8247412024 1.05.1.05 0 92 81'27419131 2-30 2.30 2.01 010744014 0.20 0-18 0-16 82474121N 0 57 0.57 0.50 8247419224 2.80 2.30 2.01 8N7441AN0-85 0.79 0.78 0147412224 0.80 0.80 0.70 8107410310 2.30 2.30 2.01 820744210 0.85 0.79 0.78 8N7412324 1.44 1.44 1.26 01,77419427 1.72 1.72 1.51 
820744370 1.50 1.27 1.13 80174125N 0.69 0.69 0.60 8277419514 1.44 1-44 1.26 024744424 1.50 1.27 1.18 8N74126N 0.69 0.89 0.60 8107419624 1.58 1.58 1.88 024744594 2.18 2.18 1.89 0107413220 0.72 0.72 0.68 8107419720 1-58 1.58 1.38 824744624 2.16 2.18 1.89 8347413624 0.63 0.88 0.55 8107419814 3.18 3.18 2-77 9147447AN1.80 1.80 1.57 0247414124 1.00 0.90 0.80 0147419910 2.88 2.88 2.52 
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED REGARDLESS OF MIX. SN74... HIGH POWER ... SN74... LOW POWER SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE SOCKETS 14 PIN ... 15p 16 PIN ... 17p. 8 PIN .. t4p 

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR 
BOOKLET 36 TODAY 

AAZ13 10p BC182 129 BYZ13 35p 0036 859 ZTX108 10p 
AC107 35p. BCY32 85p CIO6D 55p 0044 189 ZTX300 14p 
AC128 20p BCY39 1-00 GET111 0045 18p ZTX302 18p AC187 20p BCY55 2-50 55p 0071 15p ZTX500 159 ACY17 35p B0Y70 150 GET115 759 0072 25p 2G301 40p ACY39 65p BCY71 20p GET880 55p 0077 55p 2N697 15p AD149 50p BCY72 13p LM309K 0081 28p 2N706 10p AD161 89p BD124 80p 1-87 0083 25p 224930 20p AD162 39p BD131 45p MAT12125p 00140 65p 2N987 45p 
AF117 20p BF115 22p MJE340 50p 00170 25p 2241132 25p 
.924118 509 BF180 33p MJE520 65p 00200 55p 2N1304 22p AF139 83p BF194 18p 32E3055 00202 90p 2N1613 20p AF186 40p BFX13 25p 75p OCP71 1.00 2N1671100 
AF239 449 BFX34 55p 21P0105 46p 0111'12 65p 2242147 75p A82427 30p BFX88 22p NKT217 45p ORP60 45p 2072160 69p BA115 10p BFY50 20p NKT404809 P346A 20p 2072926 lOp BAX13 5p BFY51 20p 0A5 60p TIL209 25D 2243053 209 BC107 15p BFY64 45p 0A81 lOp TIP29A 49p 2243054 45p 30108 159 BFY90 75p 0A200 8p TIP30A 58p 2243055 45p BC109 15p BLY36 6.25 OA202 lOp TIP31A 61p 2N3440 50p BC109C 149 B8X20 159 0016 852 TIP41A 74p 2243442 110 BC113 16p 1411105 2-20 0020 1-25 TIP42A 90p 2243525 SOp 
BC147 129 BY100 15p 0028 85p TI043 262 2N3614 59p BC169C 149 BY127 15p 0035 55p V405A 259 2243702 119 

2243714 1.60 
2243771 1.75 
2N3773 2.25 
2243790 2.25 
2243819 35p 
2N3866 75p 
2243903 159 
2244002 149 
2244126 15p 
2244871 85p 
2245457 36p 
23001 3.00 
23026 8.90 
28303 70p 
40250 45p 
40361 459 
40362 40p 
40408 509 
40486 75p 
40636 1.00 
40430 85p 

2N3055 
25 

100 
500 

1000 

47p ea 
42p 
39p 
34p 

BY127 
25 12p ea 

100 10p 
500 9p 

1000 8p 

ZENER DIODES 
400 m/w BZY86/ 
BZX63. From 3.3 
volt - 33 volts 10p 
each 
1.3 watts 5% Mini- 
ature Tubulars 
IN4700 series. 
From 3.3 volt - 33 
volt 18p each. 
10 watts. Stnd 
Mounting. ZS 
series 6.8 volts - 
100 volts 5% 40p 
each. 

SILICON 
RECTIFIERS 
1 amp series 
IN4001 to IN4007 
From 6p ea 
1.5 amp 
PL4001 to PL4007 
From Op ea 
3 amp 
PL70001 /I N5400 
From lop ea 
Send for full list 36 

MORE OF 
EVERYTHING 

HENRY'S 
See pages 1126 4 
1127, and Outside 
Back Cover of this 
magazine. 

BEST VALUE 

TBA800 5 WATT I.C. 
Suitable alternative to 
SL403D. 5/30 volt oper- 
ated. 8/16 ohm 5 watt 
output. 
With circuits and 
data £1.50 

Sinclair 1C12 
with circuits and data. 
6 watt IC with printed ',. 
circuit board 
28 volt operated £2.00 

ZN414 IC 
Integrated circuit radio as 
featured by many magazines 
(PW Jan. 73 Reprint 
Ref. No. 19 for 10p) £1.20 

STROBE TUBE 
ZFT4A/XTF2. Suit- 
able for Dec. '73 
Pract. Electronics 

£2.50 
ST2 (D32) DIAC 25p 
CRS1/40 SCR 45p 

i 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair £5.90 
TA960 IC with socket £1.80 

3015F 7 SEG. 
I.C. size complete with 
data price £1.70 each 
(digital clock circuits 
ref. No. 31, 15p) 

TRANSISTORS SPECIAL OFFER 
AF117 

25 15p ea 
100 13p 
500 12p 

1000 1Op 

0C35 
25 46p ea 

100 42p 
500 38p 

1000 34p 

LINEAR I.C. 
702C (T05) 75p 
709C (T05) 39p 
709C (D.I.L.) 39p 
723C (T099) 90p 
723C (D.I.L.) 90p 
728C (D.I.L.) 45p 
728C (T099) 45p 
741 C (T05) 50p 
741C (D.I.L.) 50p 
747C (T099) £1 -Op 
748C (DI.L.). 61p 

Semi - 

Conductor 

QUANTITY 

DISCOUNTS 
10% 124-, 15% 
251, 20% 100+ 
Any one type 
except where 
quantity 
discounts shown. 
Min. order LI.00 
please. 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1-11 
Type P.I.V. Price en. 
SC35A 100v 80p 
SC358 200v 85p 
SC35D 400v 90p 
SC35E 500v £1.20 
6 AMP RANGE 
SC40A 100v 90p 
SC40B 200v 95p 
SC4OD 400v £1.20 
SC40E 500v£1.50 
10 AMP RANGE 
SC45A 100v £1.05 
SC45B 200e £1.15 
SC45D 400v £1.45 
SC45E 500v £1.85 
15 AMP RANGE 
SC50A 100e £1.45 
SC5OB 200v £1.65 
SC5OD 400v £1.95 
SC50E 500v £2-25 
TRIACS - Additional Type 
40430 TRIAC (T066) 85p 
40669 TRIAC (Plastic) 

90 
40486 TRIAC (T05) 75p 

3 Amp 
T048 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes. are approx. 
250M/A QUARTER AMP 
8025/05 50 Ply 16p 
0025/10 100 PIV 18p }x}x}"dia. 
} AMP 1-11 Pricing 
Type P.I.V. Price ea. 
805/05 50v 20p 
B05/10 100v 22p , B05/20 200v 23p r , 

B05/40 400v 25p 
805/60 600v 27p 
+H x -4L x-tr" dia. 

11 AMP P.I.V. 
B1/ 50v 
B1/10 100v 
81/20 200v 
B1/60 600v 
}H x 4 L x -ta" dia. 
1 AMP P.I.V. 
W005 50v 
WOt 100v 
W02 200v 
WO6 600v 
tI x j" Tubular 
2 AMPS P.I.V. 
B2/05 50v 
B2/10 100v 
132/20 200v 
82/60 600v 
B2/100 1000v 
}H x }L x -A" dia. 

25p 
25p 
28p 
30p 

29p 
30p 
32p 
35p 

35p 
40p 
45p 
50p 
55p 

4 AMPS P.I.V. 
B4/100 100v 55p 
84/200 200v 59p 
84/400 400v 65p 
84/600 600v 75p 
B4/800 800v £1.00 
}H x }L x " dia. 
6 AMPS P.I.V. 
B6/05 50v 85p 
136/10 100v 70p 
136/20 200v 80P 
86/40 400v 90p 
86/6x0 600v £1.00 
+H x }L x dia. 

OMB 

SILICON CONTROLLED 
RECTIFIERS Te 
ONE AMP (T05) P.I.V 

1-11 

CRS 1/05AF 50v 30p 
CRS 1/10AF 100v 30p 
CRS 1/20AF 200v 35p 
CRS 1/40AF 400v 45p 
CRS 1/60AF 600v 55p 
THREE AMP (T048) 

50v 40p 
100v 400 
200v 45p 
400v 55p 
600v 85p 

CRS 3/05AF 
CRS 3/10AF 
CRS 3/20AF 
CRS 3/40AF 
CRS 3/60AF 
FIVE AMP 
CRS 5/400 400v 
SEVEN AMP (T048) 
CRS 7/100 100v 
CRS 7/200 200v 
CRS 7/400 400v 
CRS 7/600 600v 

600 

60p 
87p 
85p 
95p 

All types offered subject to availability. Prices correct at time of press E. & O. E. 10 °%, VAT to be added to all orders. UK post, etc, I5p. per order. 

Henr's Ml ED 
EDGWARE ROAD, LONDON W2 

4r - r lebtronic omponents and Equipment 01-402 8381 
309 PA Disco L ght,ng Hugh Rower Sound 01 723 6963 
303 Bag ns Store Callers only 
Hn,- - Car -E r ta eurC Yre, Li, t , anriDr l c...flow ope 
120 Shaftesbury Avenue London W1 01 -437 9692 
104 -auree Oak Broadway, Burnt Oak. Edgware 01-952 7402 
190-194 Station Road. Harrow. M,ddlesex-01-6637788.9 
354-356 Edgware Road. Landon W2 01-402 5854 4736 

All mall to 
303 Edgware Road, 
London W21BW 
All 3171 to 
0 {r/fl Sr. ,fa¡ d Ce?, 

t , /t rnk trot .5 

Free at oil stores 
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MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL 
AMPLIFICATION EQUIPMENT AMPLIFICATION COMPANY LTD. 
SPECIALISTS IN QUALITY TRANSISTOR A A a DEPT. W 
EQUIPMENT 

v TUAC 163 MITCHAM ROAD, LONDON SW 17 9PG 
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 01-672 3137/9080 

TUAC DISCOTHEQUE MIXER WITH AUTO FADE 

oicy fessional standard. Offering a vast variety 
--- c. - Designed for the discerning D.J. of pro- 5.50 

V of functions. 
Controls: Mic Vol, Tone, --- TL.J W Over -ride depth, Auto Manual 
Sw. Tape Vol, L&R Deck Faders. Deck Volume. Treb. &Bass. 

O H. Phon Vol, Selector. Master Vol, on/off sw. Max. output 'Ew MIN 1V RMS. PANEL SIZE 18" x 44" DEPTH 3" 
POWER SUPPLY £3.50p 

11 \ E ' Y.g^Y 4 z1 ìeñ am3.,Y,Rda 

3 CHANNEL LIGHT MODULATOR 
9 

* 1,000 watts per channel 
* Operates from ,th watt to 100 watts , 
* Full wave control 
* Fully fused and suppressed * 12 easy connections x 

r: 

£17 25 ':QÆá-"..'., -:;;z°."z. i.>.`. 
,.: ká.`'es,.K ... 

Single channel version £6.50p 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P.` ARRANGED THROUGH PAYBONDS 

ALL PRICES INCLUDE VAT 

BARGAIN PARCELS 14Ió at £1.60 plus 35p p.p.; 28th at £3.00 plus 
574p p.p.; 56Ib at £4.95 plus £1 374 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/B116 4VH, medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £1.55 post paid. 

NEW HEAVY COAX CABLE dia. 4 70 ohms approx. 50ft. lengths £1.55, 
p. & p. 34p. 100 ft. lengths £2.97, p. & p. 55p. 

AERIALS. New Condition Whip Type, 4ft. 22p; 11 ft. 824p. all collapsible 
type. P. & p. 4ft. lOp, lift. 15p. New bases on adjustable clamp for the 
above, 67jp. p. & p. 274p 

CRYSTALS AS NEW. He 6u; 5,030; 4,945; 4,875; 4,840; 4,795; 4,580; 
4,660; 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p. 
TRANSISTOR BOARDS-consisting of transistors, diodes and resistors 
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 25p. 
Quotations for quantity. 
OUR SELECTION OF 6-Ex. ECM. METERS consisting of 3in., 24ín., 2M. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 27413, 
minimum order of six. 

AERIAL POLES 4ft high 2" in diameter push -in type as new 75p each p. & p. 
25p each minimum four. 

AERIAL MAST POLES approx. 5ft high 2" dia. Interlocking ends. Mini- 
mum order three. New condition, £1.10 each section. Carriage 374p each 
section. 4" 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price £1.10 + 324p P.P. 
AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£1.10 each, p. & p. 10p. 

COMMUNICATION.RECEIVER PCRS price £10. post paid. PCR No. 2 
6 to 22 Mexs. 

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. 

4,1/4, ALL 
SILICON! 

PRACTICAL 
WIRELESS 

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 43" x 33" x 2". 
Complete assembly and wiring manual 25p, supplied with de- 
luxe kit only, refundable on purchase of kit. 

Suitable for 12v systems with Pos. or Neg. earth. 
Price: Standard Kit £7.97 U.K. Post Free 

De -Luxe Kit £9.62 U.K. Post Free 
Quantity Discounts: 

Trade and Overseas 1-5 Nett 6-9 Less 10% 
Enquiries Invited 10-49 Less 15% 50-99 Less 20% 
Mail Order Only 100-999 Less 25% 1000 up Less 30% 

ALL PRICES INCLUDE VAT 
PLEASE STATE POS. OR NEG. EARTH WHEN 

ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WS1 111Z 
Tel. Walsall 34365 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

DEPT. W 
163 MITCHAM ROAD, LONDON SW I7 9PG 

01-672 3137/9080 

TP125 
illustrated 

£1525 

£11 50 

£9 iS 

£750 

TUÀC POWER MODULES 
125 Watts RMS continuous sine wave output 
4 RCA 150 Watt 15 Amp output transistors 
Special layer wound driver transformer 
Short, open, and thermal overload protection 
Compact size: 7 x 6; x 3 in. 

100 Watts RMS sine wave 
2 RCA 15 Amp output transistors 
Rugged transformer driver 
Full thermal overload protection 
Compact size: 5 x 5 x 3in. 

60 Watts RMS sine wave 
RCA 115 Watt output transistors 
Only six connections to make 
Same size as TL100 

30 watts RMS sine wave 
Rugged transformer driver 
2 RCA output transistors 
Full thermal overload protection 

Power supplies vacuum impregnated 
Transformers with supply board incorp- 
orating stabilised pre -amp supply: 
PS 125+ 50 volts for one TP125 £8.75 
PS 100+ 45 volts for one TL100 £8.00 
PS 60 + 40 volts for one TL60 £6.75 
PS 30 + 30 volts for one TL30 £4.50 
PSU 2 for supplying disco mixer £3.50 

Specification on all three power modules: 
All output power ratings + 1dB. Output impedance 8-15 Ohms. THD at full power 
1% typically 0.5%. Input sensitivity 60mV into 10k. Frequency response 10Hz-25kHz 
+2dB. Hum and noise better than -75dB. 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER 

H.P. ARRANGED THROUGH PAYBONDS 

WHAT READERS SAY 

BASI ELECTRICITY(5vols) 
ELECTRONICS(óvols) 
TELEYISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach -to -learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will be of ex- 

ceptional value in 
training mechanics and 

technicians in Electricity. 
Radio and Electronics. 

I am well pleased with this pictorial system. 
Everything is clearly set out in diagrams. 

L. P. Antrim 
I was very pleased with the set of Basic Elec- 
tronics. Please send be Basic Electricity. 

D. W. Ramsgate 
I am very pleased with the books for they are of 
great assistance to me in my employment. 

S. A. K. Luton 
These books are, without a doubt, the best 
explanatory books that 1 have ever possessed. 

M. J. Sunderland 

r 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £5.30 _ D 
BASIC ELECTRONICS 6 parts £6.40 
BASIC TELEVISION 3 parts £3.60 D 

Tick Set(s) required. Prices include Postage and Packing. 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 
NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 

t 

_ J 
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EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors -COMPONENT VALUE £1.50. 
3 for ONLY 55p + p & P 30p 

SPECIAL ONE. As above PLUS Power Tran- 
sistors ONLY 55p each + p & P 15p 

STABILISED POWER MODULES 
Complete with circuit diagrams, etc. 
99D each + p & p 15p 

PAXOLINE BOARDS 75 x 9" approx. 
4 for 80D + p & p 20p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
164 x 4" approx. 2 for 55p 

DECON-DALO 33PC Marker 
Etch resistant printed circuit marker pen 
909 each 

VEROBOARDS 
Packs containing approx., 50sq. ins. various 
sizes, all -1 matric 55p 

REPANCO CHOKES & COILS 
RF Chokes 
CHI. 2-SmH 25p CHI. 5'0mH 259 
CH3, 7.5m11 25p CH4. 10mH 25p 

CH5. 1.5mH 259 
COILS 
DRX1 Crystal set 819 DRR2 Dual range 45p 

COIL FORMERS & CORES 
NORMAN 5" Cores & Formers 7p 
1" Cores & Formers Sp 

SWITCHES 
DP/DT Toggle 25p SP/ST Toggle 159 

FUSES 
14" and 20mm. 100mA, 200mA, 250mA, 
500mA, lA, 1.5A, 2A 
QUICK -BLOW 4p ea. ANTI -SURGE 5p ea. 

EARPHONES 
Crystal 2.5mm plug 33p 
Crystal 3.5mm plug 33p 
8 ohms 2.5mm plug 22p 
8 ohms 3.5mm plug 22p 

DYNAMIC MICROPHONES 
B1223. 200 ohms plus on/off switch and 
2.5mm and 3.5mm plugs £1.80 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

111012 51.87 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion loss 3dB £1.21 

CAR STEREO SPEAKERS 
(Angled) £3.85 per pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

(Black Vinyl covered) 
No. Length Width Height Price 
BV1 8" x 55" x 2" 90p 
BV2 11" x 6" x 3" 51.20 

ALUMINIUM BOXES 
BA1 55" x 25" x 14" 42p 
BA2 4" x 4" x 14" 419 
BA3 4" x 21" x 14" 41p 
BA4 55" x 4" x 14" 47p 
BA5 4" x 25" x 2" 419 
BA6 3" x 2" x 1" 84p 
BA7 7" x 5" x 24" 88p 
BA8 8" x 6" x 3" 84p 
BA9 6" x 4" x 2" 54p 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1.84 
Chrome Finish Model \ t- 

80 £1.50 - a It in MIMI 
Ref. 36A. Record/Stylus Cleaning Kit 28p 
Ref. 43. Record Care Kit 52.35 
Ref. 31. Cassette Head Cleaner 549 
Ref. 32. Tape editing Kit £1.54 
Model 9. Wire Stripper/Cutter 83P 

Ref. P. Hi -F1 Cleaner 31p 
Ref. 32A. Stylus Balance 21.38 
Ref. J. Tape Head Cleaning Kit 519 
Ref. 34. Cassette Case £1.27 
Ref. 56. Hi -Fl Stereo Hints & Tips 829 

ANTEX SOLDERING IRONS 
X25. 25 watt £1.93 
CCN 240. 15 watt £2.15 
Model G. 18 watt £2.15 
SKI. Soldering Kit £2.88 
STANDS: ST1 51.21. ST2. 77p 
SOLDER: 18SWG Multicore 7oz 821) 

22SWG 7oz B2p. 18SWG 22ft 281) 

22SWG Tube 22p 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CN240 3/32" 38p 
104 For model CN240 3/16" 88D 

1100 For model CCN240 3/32" 38p 
1101 For model CCN240 3/8" 38g 
1102 For model CCN240 5" 88D 

1020 For model G240 3/32" 88p 
1021 For model G240 1/8" 883 
1022 For model G240 3/16" 38p 

50 For model X25 3/32" 389 
51 For model X25 1/8" 88p 
52 For model X25 3/16" 88D 

ELEMENTS 
BCE 240 £1.18 
EG 240 £148 

ECCN 240 £1.32 
EX 25 £148 

ANTEX HEAT SINKS 10p 

V.A.T. included in all prices. Please 
add 10p P. & P. (U.K. only). Overseas 
orders -please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty. Description Price 
Cl 250 Resistors mixed values approx. 

count by weight 0.55 
C2 200 Capacitors mixed values approx. 

count by weight 0-55 
C3 50 Precision Resistors 1%, 2% 

mixed values 0.55 
C4 75 4th W Resistors mixed preferred 

values 0.55 
C5 5 Pieces assorted Ferrite Rods 0.55 
.,6 2 Tuning Gangs, MW/LW VHF 0.55 
C7 1 Pack Wire 50 metres assorted 

colours 0.55 
C 8 10 Reed Switches 
C 9 3 Micro Switches 
C10 15 Assorted Pots & Pre -Sets 
C11 5 Jack Sockets 3 x 3.5m 2 x 

Standard Switch Type 
C12 40 Paper Condensers preferred 

types mixed values 
C13 20 Electrolytics Trans. types 
C14 1 Pack assorted Hardware- 

Nuts/Bolts, Grommets etc. 
C15 4 

C16 20 
C17 10 

C18 ,4 
C19 3 
C20 4 

0.55 
0.55 
055 

0.55 

PLUGS AND SOCKETS 
SOCKETS 
PS 35 DIN 2 Pin (Speaker) 
PS 36 DIN 3 Pin 
PS 37 DIN 5 Pin 180° 
PS 38 DIN 5 Pin 240° 
PS 39 Jack 2.5mm Switched 
PS 40 'Jack 3.5mm Switched - 
PS 41 Jack 5" Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 45 Car Aerial 
PS 46 Co -Axial Surface 
PS 47 Co -Axial Flush 

0.06 
0.10 
0.10 
0-10 
0.09 
0.10 
0.17 
0.28 
0.08 
0.10 
0.09 
0.09 
014 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker) 
PS 22 D.I.N. 3 Pin 
PS 23 D.I.N. 5 Pin 180° 
PS 24 D.I.N. 5 Pin 240° 
PS 25 Jack 2.5mm Plastic 
PS 26 Jack 3.5mm Plastic 
PS 27 Jack 4" Plastic 
PS 28 Jack 1" Screened 
PS 29 Jack Stereo Plastic 
PS 30 Jack Stereo Screened 
PS 31 Phono Screened 
PS 32 Car Aerial 
PS 33 Co -Axial 

0-13 
0-17 
0-17 
0-17 
0.10 
0.15 
0.24 
0.28 
0.22 
0.32 
014 
0.15 
0.17 

PLUGS 
PS 1 D.I.N. 2 Pin (Speaker) 
PS 2 D.I.N. 3 Pin 
PS 3 D.Y.N. 4 Pin 
PS 4 D.I.N. 5 Pin 180° 
PS 5 

PS 6 

PS 7 

PS 8 

PS 9 

PS 10 
PS 11 
PS 12 
PS 13 
PS 14 
PS 15 
PS 16 

D.I.N. 5 Pin 240° 
D.I.N. 6 Pin 
S.I.N. 7 Pin 
Jack 2.5mm Screened 
Jack 3.5mm Plastic 
Jack 3.5mm Screened 
Jack 5" Plastic 
Jack Screened 
Jack Stereo Screened 
Phono 
Car Aerial 
Co -Axial 

0.11 
0-12 
015 
014 
0.15 
0-15 
0.15 
0.10 
0.09 
0-12 
0.18 
0.18 
0.29 
0.08 
0.15 
0-10 

CABLES 
CP 1 Single Lapped Screen 0.08 
CP 2 Twin Common Screen 0.08 
CP 3 Stereo Screened 0.08 
CP 4 Four Core Common Screen 0.23 
CP 5 Four Core Individually Screened 0.30 
CP 6 Microphone Fully Braided Cable 0-10 
CP 7 Three Core Mains Cable 0.07 
CP 8 Twin Oval Mains Cable 0.08 
CP 9 Speaker Cable 0.04 
CP 10 Low Lose Co -Axial 040 

CARBON 
0.55 POTENTIOMETERS 
0.55 

Mains Slide Switches 0.55 
Assorted Tag strips & Panels 0.55 
Assorted Control Knobs 0.55 
Rotary Wave Change Switches 0.55 
Relays 6-24V Operating 0.55 
Sheets Copper Laminate 

approx. 10" x 7" 0.55 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (A10) 

Open Mon.-Thurs. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61593 

Log and Lin 
47K, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2M 
VC 1 Single less Switch 014 
VC 2 Single D.P. Switch 028 
VC 3 Tandem Less Switch 0.44 
VC 4 1K Lin Less Switch 044 
VC 5 100K Log anti -Log 0.44 

HORIZONTAL CARBON 
PRESETS 
0-1 watt 008 each 
100, 220, 470, 1K, 2.2K, 4.7K, 10K, 22K, 
4K7, 100K, 220K, 470K, 1M, 2M, 4.7M 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Transistors - Germ, and Silicon Rectifiers - 
Diodes - Triaca - Thyristors - I.C's and 
Zeaers ALL NEW AND CODED. 

APPROX 100 PIECES 
Offering the amateur a fantastic bargain Pak 
and an enormous saving -identification and. 
data sheet in ever? Pak. 

Only £2 p. & p. 20p 

EX -COMPUTER BOARDS 
BY THE BOXFULL!! 

20 Boards packed with Semiconductors and 
other Electronic Components. Each board 
approx. size 8" x 7". All known type no's 
and easily recognisable. 

FANTASTIC VALUE AT 
£2.20 per BOX p. & p. 52p 

SPECIAL PURCHASE 
2N8055. Silicon Power Transistors NPN. 
Famous manufacturers out -of -spec devices 
free from open and short defects -every one 
able! 115w. TOI. Metal Case. 

OUR SPECIAL PRICE 8 for £1 

LOW COST CAPACITORS 
-01ÚF 400v. Sp. each 
500ÚF 50v. Elect. 10p each 

RECORD STORAGE/ 
CARRY CASES 

7" EP. 184" x 7" x 8". (50 records) 52.10 
12" LP. 115" a 74" x 115". (50 records) £2.95 

CASSETTE CASES 
Holds 12. 10" x 31" x 5". Lock & Handle. 

£1.80 

8 -TRACK CARTRIDGE 
CASES 

Holds 14. 13" x 5" a 6". Lock & Handle 
£1.95 

Holds 24. 134" x 8" x 54". Lock & Handle 
£2.70 

COLOURS: Red, Black and Tan -Please 
state preference. 

REPANCO TRANSFORMERS 
240v. Primary. Secondary voltages available 
from selected tappings 4v, 7v, 8v, 10v, 14v, 
15v, 17v, 19v, 21v, 25v, 31v, 33v, 40, 50 
and 25v -0-25v. 
Type Amps. 

MT55/1 1 
MT50/2 2 

Price P & P 
£1.98 80p 
52.42 85p 
£3.30 40p 

CARTRIDGES 
ACOS GP91.1SC. 200mV at 1.2cros/sec £1.18 
ACOS GP93-1. 280mV at 1cm/sec £1.65 
ACOS GP96-1. 100mV at 1cm/sec 62.85 
TTC J-2005. Crystal/Hi Output 959 
TTC J-20 10C Crystal/Hi Output Compatible 

£140 
TTC J-200 CS Stereo/Hi Output £1.80 
TTC J-2105 Ceramis/Med. Output £1.64 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistors, 
1/8th watt available in PAKS of 50 pieces, 
assorted into the following groups: - 
RI 50 Mixed 100 ohms -820 ohms 40p 
R2 50 Mixed 1K ohms -0.2K ohms 409 
11,3 50 Mixed 10K ohms -82K ohms 40p 
R4 50 Mixed 100K ohms -1 Meg. ohms 40p 
THESE ARE UNBEATABLE PRICES - 
LESS THAN 1p EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
COO, 32p C90, 419 0120. 52p 
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- the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

AL10/AL20/AL30 50W pk 25w (RMS) 
AUDIO AMPLIFIER MODULES 

The ALM , AL20 and AL30 units are 
similar in their appearance and in their 
general specification. However, careful 
selection of the plastic power devices bas 
resulted in a range of output powers from 
3 to 10 watts R.M.S. 
The versatility of their design makes them 
ideal for use in record players, tape recorders, 
stereo amplifiers and cassette and cartridge 
tape players in the car and at home. 

Parameter Conditions Performance 

HARMONIC DISTORTION Po = 3 WATTS f=1KEz 0.25 

LOAD IMPEDANCE - 8 -1612 
INPUT IMPEDANCE f=]KHz 100 kI2 

FREQUENCY RESPONSE CE 3dE Po=2 WATTS 50ßz-25KHz 
SENSITIVITY for RATED 0/P Vs=25V. RI=BD 1=1KHz 75mV. EMS 

DIMENSIONS 

The above table relates to the AL10, AL20 and AL30 
modules. The following table outlines the differences 
in their working conditions. 

Parameter AL10 ALSO AL80 

Maximum Supply Voltage 25 30 30 

Power output for 2% T.H.D. 
(RL = 8 2 t = 1 KHz) 

3 watts 
- EMS Min. 

5 watts 
ROIS Min. 

10 watts 
ROIS Min. 

AUDIO AMPLIFIER 
MODULES 
AL 10. 3 watts EMS 
AL 20. 5 watts EMS 
AL 30. 10 watts ROIS 

£219 
£239 
£3.91 

POWER SUPPLIES 
PS 12. (Use with AL10 & ALM)) 88p 
SPM 80. (Use with also AL30 & AL50) 

£325 
FRONT PANELS SP 12 with Knobs 

£1.10 

PRE -AMPLIFIERS 
PA 12. (Use with AL10 & AL20) £4.85 
PA 100. (Use wills AL30 & AL50) £1315 

TRANSFORMERS 
T461 (Use with AL10) £1.38 P & P 15p 
T538 (Use with AL20) £193 P & P 15p 
BMT80 (Use with AL30 & AL50) £2.15 

P 25p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier has been designed to snatch into 
most budget stereo systems. It is compatible with the 
AL 10, AL 20 and AL 30 audio power amplifiers and it 
can be supplied from their associated power supplies. 
There are two stereo inputs, one has been designed for use 
with *Ceramic cartridges while the auxiliary input will 
cult most tMagnetie cartridges. Full details are given in 
the specifications table. The four controls are, from left to 
right: Volume and on/off switch, balance, bass and treble. 
Size 152mm x 84mm x 35mm. 

Frequency response- 
20Bz- 50KHz.f - 3dB) 

Bass control - f 12dB at 601Iz 
Treble control- 

} 14dB at 14K1z 
*Input 1. Impedance 

1 Meg. ohm 
Sensitivity 300mV 

¡Input 2. Impedance 
30 K ohms 

Sensitivity 4mV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Wireless 
Wireless World 

Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and tested 
on a one-piece chassis measuring 20 cm x 14cm x 5.5 CIA. ` 
This compact unit comes complete with on/off switch 
volume control, balance, bass and treble control., 
Transformer, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The 'Stereo 20' has been %! designed to fit into most turntable plinth 
without interfering with the mechanism or, 
alternatively, into a separate cabinet 
Output power 20w peak. Input 1 (Cer.) 
300mV into 1M Freq. res. 25Hz-25kHz. 
Input 2 (Aux.) 4rnV into 30K. Harmonic 
distortion. Base control t 12dB at 

£14 45 6011. 
coon 

typically 0.259' at 1 watt. 
Treble 

. f 74dR :rt l4k'Hz. 

01% DISTORTION ! 

HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1 dB. 

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

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

ONLY 

£3.58 each 

* Supply voltage 10-35 
Volts. 

* Overall size 63mm * Signal to noise ratio 80dB. 105mm x 13mm. 

Tailor made to the most stringent specifications using top quality component. 
and incorporating the latest solid state circuitry and .ALSO was conceived to 011 
the need for all your A.F. amplification needs. 
FULLY BUILT TESTED --GUARANTEED. 

STABILISED POWER 
MODULE SPM80 

.íP80 is especially designed to power 2 of the ALI: 
Amplifiers, up to 15 watt (r.m.s.) per channel simut 

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

circuit protection. With the addition of the Mains Trans 
former MT80, the unit will provide outputs of up to 1.3 

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

quality at a hitherto- unobtainable price. Also ideal for mane 
,,they applications including: --Disco Systems, Public Addres, 

Intercom Units, etc. Handbook available lop PRICE £3.25 
TRANSFORMER BMT80 £2.15 p. & p. 28p 

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 bas been conceived from the latest circuit technique: 
Designed for use with the AL50 power amplifier system, this quality made unit incorporate - 
no less than eight silicon planar transistors, two of these are specially selected low noisy 
NPN devices for use in the input stages. 
Tiares switched stereo inputs, and rumble and scratch filters are features of the PA100. 
which also has a STEREO/MONO switch. volume. balance and continuously variabt 
bass and treble controls. 

SPECIFICATION 
Frequency Response tolls - 20KHz ± Id6 
Harmonic Distortion better than 0.1% 
Inputs: 1. Tape Head 1.25 mV into 50K SZ 

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

All input voltages are for an output of 250mV. Tape and P.O. input 
equalised to RIAA curve within ± 1dB, from 20Hz to 20Kß z. 

Bass Control f 15bß at 2011z 
Treble Control f 15dB at 20 KHz 
Filters: Rumble (High 'ass) 10011z 

Scratch (Low Pass) 0KHz 
Signal/Noise Ratio better than -65d It 
Input overload. + 26dB 
Supply -h 35 volts at 20mA 
Dimensions 202mm x 82mm x. 35nun 

ONLY £13.15 
SPECIAL COMPLETE KIT COMPRISING 2- AL50's, 1 

SPM80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p. & p. 

Giro No. 388-7006 - 

P/ease send all orders direct to warehouse and despatch department 

BIA-PAK 
P.O. BOX 6, WARE - HERTS 

Postage and packing add 11p. Overseas add extra for airmail. 
Minimum order 55p. Cash with order please, 

Guaranteed Satisfaction or Money Back 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Pri. 120/240 V Sec. 120/240 V Centre Tapped and Screened 
Ref, VA Weight Size cm. P & P 
No. (Watts) lb oz £ p 
07 20 I 7.0 a 6.0 a 6.0 2.32 30 

149 60 3 I 9.9 x 7.7 a 8.6 3.45 36 
150 100 5 9.9 x 8.9 x 8.6 3.79 52 
151 200 8 2.1 x 9.3 x 10.2 6-45 52 
152 250 13 I 2.1 x I 1 -8 x 102 8.41 67 
153 350 15 4.0 a 10.8 x 1 1 8 1 1 22 82 
154 500 19 4.0 a 13.4 a 11.8 1625 - 
155 750 29 72e 14.0 x14.022.10 
156 1000 38 7.2 x 16.6 x 14.0 2987 
158 2000 60 21.6 a 15.3 a 18.1 4925 

PLEASE NOTE 

NEW ADDRESS 
AS BELOW 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Taps P & P 
No. (Watts) 1b oz C 
113 20 I 0 5.8 x 5.1 x 4.5 0-115-210-240 1.22 22 
64 75 2 4 7.4 x 6.7 x 6.1 0-115-210-240 2.40 30 

4 150 3 4 8.9 x 7.7 x 7.7 0.115-200-220-240 2.89 36 
66 300 6 4 9.9 x 9.6 x 86 5-63 52 
67 500 12 8 12.1 x 11 2 x 102 . 8.36 67 
84 1000 19 8 140 x 134 x 143 1519 82 
93 1500 30 4 14.0 x I5.9 x 14.3 21-99 - 
95 2000 32 0 172 x 16.6 x 14.0 2870 
73 3000 40 0 21.6 x 13.4 x 18.1 

, 
39.17 

CASED AUTO TRANSFORMERS 
115V 500W enclosed transformer, with mains lead and two I15V 
outlet sockets. £9.49. P & P 67p, 20 Watt version £2.02 P & P27p 

TRANSFORMERS 
PRIMARY 240.250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P 
No. 12V 24V lb oz - e p III 0.5025 8 4-8e 2.9x 3.5 0-12V at 0.25A x 2122 22 
213 1.0 0.5 1 4 6.1 x 518 a 4.8 0.12V at 0-5A x 2 1.44 22 

71 2 1 1 12 7.Ox 6;4e 6.1 0-12V at IA x2 I.90 22 
18 4 2 2 12 8.3 e. 7.7 e 7.0 0.12V at 2A x 2 2.68 30 
70 6 3 3 8 89x 8.Ox 7.7 0-12V at 3A x2 3.20 42 

108 8 4 5 8 9.9x 8.9x -8-60.12V at4Ax2 3.60 52 
72 10 5 6 4 9.9 x R-6 x 8.6 0-12V at SA'x2 4.25 52 

11612 6 612 9.9x102x 8.6 0.12V at 5A x2 5.10 52 
17 G, 0 81212.1 x 9.9e 10.2 0.12V at 8A 2 6.56 52 

115 20 10 11 814.0x 9-6e 11.8 0-12V at 10A 2 8.36 67 
187 30 15 15 8 14.0 x 12.1 o 11.8 0-12V at I5A x 2 15.40 82 
226 60 30 32 0 172 x 15.3 x 14.0 0.12V at 30A x 2 2844 

30 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps 
No. lb oz 
112 0.5 I 4 6.1 x 5-8x 4.8 0-12-15-20-24-30V 
79 1.0 2 4 7.0 x 6.7 x 6.1 

3 2-0 3 4 8.9 x 7.7 x 7.7 
20 3-0 4 8 9.9 x 8.3 x 8.6 ,. 

21 4.0 6 4 9.9 x 9.6 x 8.6 
51 5.0 6 12 12.1 x 8-6 x 10-2 

117 6.0 8 0 12.1 x 9.3 x 102 
88 8-0 12 0 121 x 11.8 x 10.2 
89 19.0 13 12 14-0x 10.2x 11.8 

Ref. 
No. 
02 
03 
04 
05 
06 
07 
18 
19 

Ref. 
No. 
124 
126 
127 
125 
123 

40 
120 
121 
122 
189 

P&P 
£ p 

142 22 
192 36 
2-90 36 
3-58 42 
425 52 
5-30 52 
6-31 52 
8-18 67 

10-33 67 
50 VOLT RANGE 

Amps. Weight Size cm. Secondary Tops P & P 
Iboz £ 

0.5 112 . 7.0 x 6.4 x 6.1 0-19-25-33-40-50V 1.90 30 
1.0 2 12 8.3 x 7-4 x 7-0 2.80 36 
2.0 5 8 9.9 x 8.9 x 8.6 ., 3.87 42 
3.0 6 12 9.9 a 10.2 a 8.6 5.26 52 
4-0 10 0 12.1 a 10.5 a 10-2 6-99 52 
6.0 12 0 14-0x 10-2 x 11-8 10-35 67 
8.0 18 0 14.0x12 -7x11.8 13-51 97 

10.0 25 0 172 x 12.7 a 14.0 16.93 
60 VOLT RANGE 

Amps. Weight Size cm. Secondary Tops P & P 
lb oz L p 

0.5 2 4 7.0 x 6.7 x 6.1 0-24-30-40-428-69C I.93 36 
-0 3 4 8.9 x 7.7 x 7-7 2.70 36 

2.0 6 4 9.9 x 9.6 x 8.6 4.25 42 
6.46 52 
8.36 67 
9 85 87 

12-14 82 

3-0 8 12 12-1 x 9-9 x 10-2 
4.0 13 12 12-1 x II -8.x 102 
50 12 00 14.0 x 102 x 11 -8 
6.0 15 8 14.0 x 12-1 x 11-8 
8-0 25 00 14 -Ox 14-7x 11.8 13-65 

10-0 25 0 17-2 x 12-7 x 14.0 20.09 
12-0 29 00 172x 14.Ox 14.0 22.49 
MINIATURE TRANSFORMERS WITH SCREENS P & P 

Ref. MA. Weight Size cm VOLTS £ p 
238 200 2 2.8x2.6x2.0 3-0-3 1.31 10 
212 IA IA I 4 6 -1x5 -8x4-8 0-6 0-6 1.52 22 

13 100 4 3.9x2.6x2.9 9-0.9 1.12 10 
235 330,330 4 4 -8x2 -9x3.5 0-9, 0.9 1.52 10 
207 500, 500 100 6 -1e5 -4e4-8 0-8-9, 0-8-9 2.03 22 
208 IA, IA 112 7.0x6.4x6-I 0-8-9.0-8-9 2.73 30 
236 200, 200 4 4.8x2.9x3.5 0-15.0-I5 1.52 10 
214 300, 300 I 4 6-1x58x4-8 0-20.0-20 1.60 22 
221 700 (D.C.) I 8 70x6-1x6I 20-12.0-12-20 I.41 30 
206 IA, IA 2 12 8 -3x7 -7e7-0 0-15-20, 0-15-20 3.08 36 
203 500,500 2 4 8 -3x7 -0x7 -O 0-15-27, 0-15-27 2.82 38 
204 IA, IA 3 4 89x7 -7x77 0.15-27, 0-15-27 2-86 38 

PLEASE ADD .10% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST. 

I 
I 

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

EASY -TO -USE 
DISPENSERS 

Size 5 

Savbit alloy 
18 swg, 24p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 25p 
Size 15 
60/40 alloy 

22 swg, 28p 

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

and Savbit alloys 
in 7 gauges 36p 

dow.." 

Size 12REEL 
for Service 
Engineers and 
Electricians. 
18 swg 

Savbit .alloy.£1 

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

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

Prices shown are recommended retail, excluding V.A.T. 
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct to: 

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

ENGINEERS 

üThispaook ge 

how? 
YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Co you want promotion, a better job. The B.1.E.T. guide to success should be 
higher pay? "New Opportunities" shows read by 'every ambitious engineer. 
you how to get them through a low-cost Send for this helpful 76 page FREE book 
B.LE.T. home study course. There are no now. No obligation and nobody will call 
books to buy and you can pay -as -you- on you. It could be the best thing you 
learn. ever did. 

NIMaCUT OUT THIS COUPON 11111i 
CHOOSE A BRAND NEW FUTURE HERE! 

Tick or state subject of interest. Post to the address below. 

I 

I 

General Electrical 
Engineering 

Society of Engineers 
(Electrical Eng.) 

Electrical Installa- 
ens and Wiring 

C & G Electrical 
ti 

Technicians 
(Primary) 

C & G Tele- 

I 
Maintenance & Engineering communications , 
Repairs Practise 

City & Guilde Radio, C & G LI Installa - 
'TV Electronics fions and Wiring 

Mechanics j 
To B.I.E.T. BPW 01 Aldermaston Court, Reading RG7 4PF QK lam 01 

NAME (81ockCapitals Please) . 

ADDRESS . .. 

I 

I Practical Radio & 
Electronics 
(Technatron) 

Electronic 
Engineering 

TV Maintenance 
& Servicing 

General Radio & 
TV Engineering 

Radio Servicing, 

Radio Amateurs LJ 
Practical TV 
Colour Television D 
Computer Electronics D 
C & G LI Radio 

TV Servicing Cert. D 
Post Master General 

1st & 2nd Class 
Certa. 

C & G Electrical 

Other subjects 

Accredited by C.A.C.C. Member of A.B.C.C. 

E.7 111 

I 

1 

Ass 

I 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Total Building Costs 

£7.23 PP& Ins. 44p 

l%%ü 

(Overseas 
P & P £1.85) 

(+ 10% VAT 72p) 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten 
Built in ferrite rod aerial for MW/LW. Retractable 
chrome -plated telescopic aerial for VHF' and SW. Push 
Pull output using 600 mW transistors. 9 'Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 9" o 7" x 29" 
approx. Parts Price List and Plans 30p (Free with parts). 

Total £6.95 Building 
Costs 1+ 10% VAT 69p) 

P P & Ins. 44p 
(Overseas 
Y & P £1.85) 

POCKET 

FIVE 
3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive 
ferrite rod aerial, moving coil Total Building Costs 
loudspeaker, attractive black £2 P P & 
and gold case. Size 59" x 19" x l L VX Ins. 
39" approx. Plans and Parts 26p 

rice List 15p (Free with parts). (+10% VAT 22p) 
(Overseas P & P £1.25) 

TRANSONA 

FIVE 
Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 

£2.50 }Total 
Building Costs 

Speaker Grille and Tuning 

£2 50 26 

P Plans and Parts 
P P &IDs. Price List 15p (Free with 

p parts). 
(+10% VAT 25p) (Overseas P & P £125) 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN-PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW/LW 

* 5 Transistor Short Wace 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* Batteryless Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Tester. 
* Sensitive Pre -Amplifier. 

Components Include: 24 Resistors 41'21 Capacitors la Transistors 3f" Loudspeaker Earpiece 
Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1 

Tuning Condenser 3 Knobs . Ready Wound MW/LW/SW Coils Ferrite Rod 61 
yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 50p. (Free with parts). 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 

E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered 
by 41 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and loudspeaker. Attractive case with 
red speaker grille. Size 9" x 5f" x 21" approx. 
Parts Price List and Plans 15p. Free with parte. 

TotalZ1 
Building pT,273 P P & Ins. 30p 

(+ 10% VAT 27p) . 

costs (Overseas P & P £1.25) 

E.V.6. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3' loudspeaker, etc., MW/LW coverage. Push Pull out- 
put. Parts Price List and Plans 15p. Free with parts. 

Total £3.60 P P & 30p 
Building (+ 10 % VAT 36p) 
Costs (Overseas P & F £112) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW/LW, Trawler Band, SW1. 
SW2, SW2, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plans 20p. Free with 
parts. Overseas P & P £1.05. 

Boi 

£4.08 
O & Ins. 31p 

Building VX Overseas rseas P & P £1.85 
Costs (+ 10% VAT 40p) 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1. 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chrome Mated Telescopic aerial for 
Short Waves. Push pull output using 600mW tronsistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4" 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 
4in. approx. Easy to follow instructions and diagrams. 
Parts price list and plana 25p (FREE with parts). 

OveTotalrseasfP & P £1 85) 
ding costs £6.98 + l0%nVATp 

69p) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
6 Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler Band: 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. Sin. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts. Total building costs 
Size 9 x 5; x 29in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list 1+ 10% VAT 44p) 
and plans 25p. (FREE with parts). (Overseas P & P £125) 

ROAMER SIX 

£4.48 P P. -33p 

CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2 

Trawl. band plus an extra Medium waveband for easier tuning of Luxembourg,' 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. Sin. Speaker' 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total 

3 
P P & Ins. 31p 

Size 9 x 55 x 2lin. approx. Plana and building (Overseas 
parts price list 25p (FREE with parts). costa P & P £1.85) 

(+ 10% VAT 39p) 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 

10 Transistors. Latest 4" 
2 watt Ferrite Magnet 
Loudspeakers. 
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. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4". Easy to follow instructions and 
diagrams.-. Parts price list and plans 30p (FREE with 
parts). 
Total building costs Z1 e O P P & 
(Overseas P & P £1,855) £8 Ins. 52p 

1+ 10% VAT 85p) 

` EDU- 

KIT" 
Build Radios, 

Amplifier'', etc.. 
from easy stage 

diagrams. 

Five units 
including mater unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: 2 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three 9" Knobs. Units 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. 
Parts price list and plans 25p (FREE with parts). 

Total building £5.50 P P & Inc. 33p 
costs (Overseas P & P £1.85) 

(+ 10% VAT 551,1 

RADIO EXCHANGE LTD 
* Callers side entrance "Lavells" . shop. 
* Open 10-1, 2.80-4.80, Mon. -Fri. 9-12 Sat. 

3311311111111111111111111111111 
To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, MK40 ISA 
Tel. : 0284 52367. Reg. No. 788872. 

I enclose £ 

Name 

Address 
(Dept. PW25.) 

UUUUU B 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI-FI AUTOCHANGER 
STEREO AND MONO 
Plays 12", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 2001250v. 
Size 180 x 111ín. 
Above motor board 31in. 
Below motor board 21in. 
With STEREO and MONO XTAL £6.75 Post 255. 

PORTABLE PLAYER CABINET 
Modern design. Size 18" x 15" x 7" Black rexine £4.50 covered. Silver front grille. Padded Lid. Chrome 
fittings. Motor board cut for BSR deck. Post 45p. 

4 TRANSISTOR MONO AMPLIFIER 
Powerful 3 watt output. 15 ohm. AC mains operated with 
transformer. 3 -Controle, volume, treble, bass and On/Off 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Size Sin. wide x 4in. deep x Sin, high. £5.95 Post 
Suitable 7" x 4" speaker, £1. 25p 

BSR JUNIOR 
SINGLE PLAYER 
Heavy duty 4 -speed motor with 
separate pick-up arm fitted ,.. 

LP/78 turnover mono £4,95 
compatible cartridge. 

GARRARD DECCA HI-FI DECK 
Single play Stereo/ 
Mono Deram 
transcription 
head and arm. 
Four speeds. 
109 
Anti -rumble filter. 
Bias compensation. "" +p 

Laboratory motor. 

SPECIAL Poat Ideal for £ 18 50 Post 
PRICE 25p Disco -Deck 

METAL PLINTH AND PLASTIC COVER 
Cut out for most Garrard or B.S.R. 64.95 Most will play with cover in position. 
121 x 143 x 71in.. 
Covered in black leatherette. Post 450 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH -£5.95 

COMPACT PORTABLE STEREO HI-FI 
Two lull size loudspeakers 131 x 10 x 81ín. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 131 x 10 x Otis 3 watts per 

all records 33 
rpm 45 rpm. 
Separate vol- 
ume & tone 

channel, 

controls 240v ,-.;'a.:s 
AC mains`. 

Bargain Price Attractive 
Teak finish -..ejciiiisuu- mat.*- £25 
Weight l3lbs. 859 carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two-way Surface mounting 
with fixing screws. Will replace existing 
wall switch to give light for return home. 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at full or intermediate settings. 
Fully insulated. Makers last list price £430. Brand new and 
fully guaranteed. 

OUR PRICE £ 1.65 Post 25p. 
or £3 pair. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 29in sides 
6 x 4in 45p; 8 x Oin 53D; 10 x 7ín 65p; 12 x Bin 85p; 
14 x Sin 90p; 16 x 8in 90p; 12 x Sin 500; 18 x 10in £1 
ALUMINIUM BOXES 3 x 3 x 3 in. 609. 4 x 4 x 4in. 70p. 
6 x 4 x 4 in. 80p. 9 x 4 x 4in. £1.12 x 4 x 4in. £1.30. 
ALUMINIUM PANELS 18 s.w.g. 8 x en up; 8 x Sin 19p; 
14 x 8in 2up; 10 x 7in 24p; 12 x 5in 25p; 12 x 8ín 34p; 
16 x Sin 849; 14 x 9in 400; 12 x 12in 479;18 x 10in BOP. 

PAXOLIN PANEL 10 x Sin 20p. 

flinch DIAMETER WAVECHANGE SWITCHES, 25p. 
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way, 25p each. 
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 8 -way, 25p. 

TOGGLE SWITCHES, sp. 189; dp." 220; dp. dt. 22p. 
Sub -miniature, ep. 33p; dp. 409; dp. dt. 50D. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zaner Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltages available 6 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or less. 

Details S.SE ÁTE. Size 3ATE 4 TAGEx 
19nREQUIRED. £2.20 tog 

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

Ideal for Mike, Tape P.U., Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size 
19" x 11" x 1". Response 25 c.p.s. to 25 Kola, 28 db gain. 
For use with valve or transistor equipment. 99 Post 
Full instructions supplied. Details S.A.E. P 10p 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V _ 14p 
4/850V 149 
8/450V lOp 
18/450V 229 
82/500V 50P 
25/25V 10p 
50/50V 10p 
100/25V 10p 

250/25V 149 
500/25V 209 
1000/25V 85p 
1000/50V 47D 
8+8/450V 229 
8+18/450V 259 
18+16/450V 409 
32+32/850V 40p 

16 +16 +16 /275v45p 
50+50/800V Sop 
80+100/850V 859 
32+32/250V 209 
82+82/450V 60p 
350+50/325V 55p 

100+50+50/35OV55p 

LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V lOp. 

500mF 12V 15p ; 25V 20p ; 50V 309. 
1000mF 1217 20p ; 25V 35p ; 50V 47p ; 100V 70p. 
2000mF 8V 25p ; 25V 42p ; 50V 57p. 
2500mF 50V 62p ; 3000mF 25V 47p ; 50V 859. 
5000mF 8V 25p ; 12V 42p ; 25V 759 ; 35V 850 50V 95p. 
CERAMIC 11F to 021mF, 4p. 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 Sp; 225 Sp; 0-47 25p. 
SILVER MICA. Close tolerance 1%. 2.2-5009F 89; 560- 
2,2000F 10p; 2,700-5,600pF 20p; 8,800pF-0.01, mfd 30p each. 
TWIN GANG. "0-0" 208pF+176pF, 059; 
Slow motion drive 365pF+ 385pF with 255F ;-259F, 50p; 
6000F standard 65p; small 3 -gang 500pF £1.60. 

SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p. 

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

NEON PANEL INDICATORS. 250V AC/DC Amber, 209. 
RESISTORS. 1 w., 1 w., 1 w., 20%, 1p ; 2 w. 5p. 10 S2 to 10M. 
HIGH STABILITY. 4 w. 2% 10 ohms to 6 meg., 10p. 
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; 2w 0.5 ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type, 35p. 
FERRITE ROD 8" x '," 20p; S x 1" 20p; 3 x 9" 10p. 

MAINS TRANSFORMERS ALL POST 
259 each 

Eagle 11T12 12-0-12v SOMA 90p 
250-0-250 80 mA. 8.3 v. 3.5 a. 08 v.1 a. or 5 v. 2 a. £230 
350-0-350 SO mA. 8.8 v 3.5 a, 8-8 v. la. or 5 v. S a. £8.00 
300-0-800 v. 120 mA., 6.8 v. 4 a. C.T.; 6.3 v. 2 a. £425 
MINIATURE 200 v. 20 mA., 6.8 v. 1 a. 24 x 29 x 2in. 75p 
MIDGET 220 v. 45 mA., 8.3 v. S a. 22 x 21 x 2ín... 90p 
HEATER TRANS. 6.3 v. 3a 609 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. £3.00 
1 amp., 6, 8,10, 12, 18, 18, 20, 24, 30, 86, 40, 48, 80 £4.00 
2 amp., 6, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 24.00 
5 amp., 6, 8,10,12, 18, 18, 20, 24, 80, 88, 40, 48, 60 £9.75 
5, 8 and 13 v. 5 amp. £1.20. 3 amp., 3, 5, 8, 10, 13 and 
5-0-5 v. £1.30, -Ditto 5 amp. £1.50; 6-0-6 º. 500 mA 90p. 
9 v. 1 amp 95p. 12 v. 800 mA 75p. 12 v. 500 mA 85p. 
12 v. 750 mA 95p. 40v. 1 amp £1-75. 
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v. 
150w. £3.00 ; 500w. £6.25 ; 750w. £10 ; 1000w. £15. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 6 or 12v., 11 amp. £1.50; 2 amp. £1.80: 4 amp. £2.50 
BATTERY CHARGERS. Ready built with leads and clips 
1+ amp. £2 ; 4 amp. £4; 5 amp. £4.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 19 amp. 40p; 2 amp. 55p; 4 amp. 85p. 

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 Cur. 
Famous make. (Value £19) OUR PRICE 50p 
Can be used as 800 watt auto transformers 240-110V. 

SET OF 3 MOTORS 
FOR COLLARO STUDIO 

115 volt TAPE DECK £2.50 Post 50p. 

VOLUME CONTROLS 

Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 159. D.P. 250. 
STEREO L/S 55p. D.P. 75p. 
Edge 5K. S.P. Transistor 25p 

80 Ohm Coax 4p yd. 

BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £1.40; 80 yd. £2. 
FRINGE LOW LOSS I0 per 
Ideal 625 and colour. p yd 

Wirewound controls lain. diem. 8 watts. 10 ohms to 100K 
British made with long spindles dio, dia 45p ea. 
HELICAL POT 101e LIN List £3, Bargain 75p. 
DUAL CONCENTRIC POT 500k LOG + 500k -LIN D.P. 
switch. Inner spindle 31in; outer spindle 21in. 75p. 

E.M.1. 13+ x 8 in. 
SPEAKER SALE ! 
With twin tweeters. £4.50 And crossover. 10 L 
watt. State S or 8 or 
15 ohm. As illustrated. Post 25p 

With flared tweeter cone and ceramic 

Bassmagnet. 
10 

res. 5-60tt. cps. £2'7,5 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 25p 

Bookshelf Cabinet Teak ve = £6.60 
Post ß5p 

E.M.I. 6;ín. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. 
Frequency response 30-12,000 £4 cps. Ideal P.A. Columns, 

Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 6 £4.00. 
Suitable Tweeter £2.00. 

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 x 
81 x 2ín. deep. Rating 10 watt, 8 ohm. 
Crossover £1.25 £ 1.90 Post 20p 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bass 
resonance 35 cps. Frequency 
response 80-8,000 cps.f 
Ideal bass unit for £3.75 Hi-Fi systems 

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1.25; 61in. £1.50; 
8 x 5in. £1.80; Sin. £1.75; 10 x Bin. £1.90; 10in. £2.00. 
SPECIAL OFFER: 80 ohm, 21 in. 21in. 35 ohm, 2in.; Sin; 
25 ohm, 21in. dia.; 8tn. dia.; 5 x 3 in. 15 ohm. £ 1 EACH 
31in. dia.; 5in. /6 x 4in.; 7 x 4in.;8 x 5in TYPE 
3 ohm, 21ía, 21in., 31in., 5in. dia. (6 x 4ín., 8 ohm, £1.50). 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. 
diameter 4W £2.50, 10in. diameter 5W £2.50; Post 25p. 
12ín. diameter, 6W, £2.95; 3 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2-18Kc/s. SW 8 ohm or 15 ohm £1.95. 
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £3.50. 
TWO-WAY 3,000 c.p.s. CROSSOVERS 3, 8 or 15 ohm 95p. 

TWO-WAY CROSSOVER NETWORK 3,000 c/s 
Wit' variable tweeter attenuator giving accurate high/low 
frequency balance. Mounted on panel 51in. x 4in. with 
control knob, tweeter and woofer leads and input£2.20Pest 
terminals. Suitable for 3 to 8 ohm impedance. 20p 

VALVE OUTPUT TRANSFORMER 25p 
MIKE TRANSFORMER MU. metal 100-1 £1.25. 
5 WATT MULTI RATIO. 3, 8 and 15 ohms, 80p. 
PUSH-PULL VALVE OUTPUT TRANSFORMERS. 
50 watt £12.50 100 watt £15 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1-5v d.c. operation over 250 hrs. continuous on SP2 battery. 
fully adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome; strobe etc. 95p, Post 20p 

R.C.S. VALVE AMPLIFIER 
2 Stage Triode Pentode valve. 3 watts 3 ohm output. Volume 
on/off and tone controls AC mains. Complete and tested. 
£4.50. Post 25p. 

WEYRAD COILS 
P50/1AC-40p. RA2W 85p. 
P50/2CC lOp. OPTI 65p. 
P50/3CC-40p. LFDT4. 65p. 
Printed Circuit 609. Twin Gang 75p. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 250. 
BALANCED TWIN RIBBON FEEDER 300 ohms, 5p yd. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p; 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p 
JACK PLUGS Std. Chrome 209; 3-5mm Chrome 128. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS 
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 8 -pin 18p; 5 -pin 259 
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p. 

BRITISH FM/VHF TUNING HEART 
88 to 108 Me/a British made. 2 Tran- Our Price 
sistors ready aligned -requires 10.7 £3.95 Mc/s IF. Complete with tuning gang. 
Connections supplied but some 
technical experience essential. Post 209. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 20n. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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ALL OUR PRICES INCLUDE V.A.T. 
E. M . I . TWEETER KIT 

THE PAIR. Post 25p. 
.(Available separately. 
Woofer £4.25; Tweeter 
£1.90). 

Comprising a fine example of a Woofer 
101 x fitin. with a massive Ceramic 
Magnet. 440e. 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 25 to 18,000 ces 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 x 13 a 9in. 
MODERN DESIGN. TEAK WOOD FINISH. 

f9.90 
Post 25p 

8in.or I Oin. ELAC 

HI-FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50-16,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
Bin. 10 watts f3./5 

TEAK VENEER HI-FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A". 20 s 1e3 9in. 

lFoin. speak 
a. 
r. 

or £9.70 25p 
t 

MODEL "B". 18 a 10 x 9in. 
For 13 a 8in. or £6.60 Post 
Sin. speaker. 25p 
MODEL "B2" ditto. Triangular 
corner version. 

MODEL "C". 18 s 8 z Bin. 
For 8 x 5in. £4.40 Post 
speaker. 25p 

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

BARGAIN AM TUNER. 
Medium Wave. 

f Transistor Superhet £4.95 Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effect. 
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 
BARGAIN FM TUNER. 
88-108 Mc/s Six Transistor. 
º volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. f 12.85 Size 7 x 5 x 4in. 

BARGAIN FM TUNER. £8115 As above less cabinet. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £4.50 bass controls. 18 volt battery operated. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all sizes of 
tape reels. A.C. mains 200/250V. 
Leaflet S.A.E. £3.50 Post 

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). Approx. 
eize 103 a 81 a c' in. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos Stied with connecting wires. Completely flexible 
providing safe 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 -frost 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 bouses, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR £1.50) 

ALL POST PAID --Discounts for quantity. 

BAKER MAJOR 12" f9.90 
Post Free 

30-14,500 cis. 12in. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bass 
resonance 40 cis Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

Module kit, 30-17,000 cis 
with tweeter, crossover, baffle 
and instructions. £ 12.50 

Please state 3 or 8 or 15 ohms. Post Free 

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. 
Bass Resonance 55 cps. 

GROUP "25" .80 
12ín. 25 watt is 

£Qvv 

3, 8 or 15 ohms. 

GROUP "35" 
12in. 35 watt 
3, 8 or 15 ohms. 

GROUP "50" 
15in. 50 watt 
8 or 15 ohms. 

NEW 12" 
VERSION 
50 watt 8 or 15 ohms 

£9.90 111, 

a20ail() 20 
£17.60 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groupe, Disco and P.A. 
4 inputs speech and music. 4 way 
mixing, Output 8/15 ohm. a.c. Mains. 
Separate treble and bass controls. 
Guaranteed. Details SAE. 

Post Free 

£49 cr.. 
£1 00 

CALLERS ONLY! DE LUXE 100 WATT 
AMPLIFIER CHASSIS 
7 valve version, 4 input 10 wide range controls. For mikes, 
Discos, Organs, Guitars, etc. 4, 8 & 15 obm loudspeakers 
matching £89.00. 

Q MAX CHASSIS CUTTERS 
A die, punch and Allen Screw 

Sizes 11" f1-70 
" 74p Key 'B' for above 10p 

83p 2" £2.25 
Key 'T' for above 6p 2-31," £2.50 
4", T" 4" 90p 24" E3.30 
+1" 1" 92p Key 'C' for above 
13", 4" 99p 13p 
Key A' for above 6p 24" E4.50 
el" I", Imo" I4" £1.00 24" f5.75 

", I - ', 14" ... f115 3" E9-00 
I ë", 14" £1.20 Key 'E' for above 20p 
14" fl -35 I" Square, with key 
I}" EI.70 £2.10 

SPECIAL OFFER 
100 Ohm 20 watt Rheostat 
21in diem. Ceramic Former. Screw Terminals tin. diam. 
spindle. 95p. Poet 250. 

SPECIAL OFFER 
3 inch Panel Meter 50 MicroamD, unusual scale require 
recalibrating. £1.75 post 250. 

REVERSIBLE 4 POLE MOTOR 
kr 1,400 r.p.m. Reversible 42 Watt, £11 .95 

spindle 11" a 'iss", size 35" a 3". 
As illustrated, 240v. AC mains. Post 25p 

E.M.I. GRAM MOTOR 
120e. or 240v. A.C. 2,400 rpm. 2 -pole 
70mA. Size 21 a 21 x 21in. £1.00 

Post 25p, 

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 45cp. 
Flux Density 12,000gauss 
Useful response 45-13,000mms 
3 or 8 or 15 ohm models. 

£8.80 Post 
Free 

DE -LUXE Mk II 
I2in 15 watts 

Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built-in concentric 
tweeter cone. 
Bass Resonance. 80cpe 
Flux Density 14,000gause 
Useful response 25-18,000cpe 
8 or 15 ohms models. 

£II 

SUPERB 
I2in. 20 watts 

A high quality loudspeaker. 
its remarkable low cons 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentrie 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cp. 
Flux Density 18,500gaus. 
Useful response 20-17,000mm 
S or 15 ohms models. 

£ 16.50 

Post 
Free 

Pod 
Free 

AUDITORIUM 
I2in. 25 watts 
A full range reproducer for 
high power, Electric Guitars. 
public address, multi -speaker 
systems, electric organ.. 
Ideal for Hi-Fi and Disco- 
theques. 
Bass Resonance 85cp. 
Flux Density 15,000gause 
Useful response 25-18,000cps 
8 or 15 ohms model.. 

£ 15.40 Post 
Free 

AUDITORIUM 
15in. 35 watts 

A high wattage loudspeaker 
of exceptional quality with a 
level respon.e to above 
8,000 cps. Ideal for Publie 
Address, Discotheques, Elec- 
tronic instruments and the 
home. 
Bass Resonance 35cD. 
Flux Density 15,000gau.s 
Useful response 20-14,000cps 
8 or 15 ohms models. 

Poet £22 Free 

Hi-Fi Enclosure Manual containing 20 plans, designs, 
crossover data and cubic tables, 42p. Yost Free. 

CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9-I. SATURDAY 9-5. Closed for lunch 1-15-2-30 

S P E C I .A L I S T S 337 WHITEHORSE ROAD . CROYDON 

WOOFER AND 

(Exports Remit cash and extra postage.) Buses SO, 68, 159. Rail Selhurst Telephone 01-684-1665 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 

RADIO AMATEURS' EXAMINATION 
MANUAL 

by G. L. Benbow, G3HB 
The standard work for all would-be licensed radio amateurs 
studying for the Radio Amateurs' Examination. 
Success in the RAE should be assured if all that it contains 
is understood and remembered. 
84 pages Price 90p post paid 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

This extensively revised 15th edition is an indispensable aid 
to all who want to know more about amateur radio. 
Specially designed to assist the newcomer to the hobby, 
it covers technical, operating and licensing matters. 
96 pages Price 90p post paid 

TELEPRINTER HANDBOOK 
by D. J. Goacher, G3LLZ, and 

J. G. Denny, G3NTT 
A brand new book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely -used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages £5.35 post paid 

AMATEUR RADIO TECHNIQUES 
by Pat Hawker, G3VA 

(4th Edition) 

A source book for many useful circuits and aerials. 
An ideas book aimed at extending the reader's awareness of 
new devices and techniques. 
256 pages £1.80 post paid 

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

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the General Manager and ask for full details. 

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

STILL at £4250 
Solartron CD 7115.2 Double 
Beam Oscilloscope DC -9 me/s; 
3 my/cm; trigger delay; crystal 
calibrator; 4; flat faced tube, in 
good working condition. Carr. 
£1.50. 

12" LONG PERSISTANCE CRT 
Full spec. Price £7.50 to Include 
V.A.T. and Carriage. 

MAKE YOUR SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
.look up a 9 volt battery and connect 
to your scope and have two traces 
for ONLY £5.50, P. & P. 25p. (Not 
cased, not calibrated.) 
NEW WIDE RANGE WOBBU- 
LATOR. 5 MHz to 150 MHz up to 
15 MHz sweep width. Only 3 controls, 
preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF 
alignment, filters, receivers. Can be 
used with any general purpose scope. 
Full instructions supplied. Connect 
6 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£5.75, P. & P. 25p. (Not cased, not 
calibrated.) 

20 Hz to 200 kHz WB. 
SINE and SQUARE GENERATOR. 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. £7.85 
each, P. & P. 25p. (Not cased, not 
calibrated.) 
GRATICULES. 12cm x 14cm high 
quality plastic 15p each, P. & P. 5p. 
£1 worth of 'U FS'. Six Brand New 
capacitors all between 15V and 100V. 
Total -Capaciatnce not less than 
7,000mfd. P & P 45p. 
PHOTOMULTIPLIER type 931A 
£3.25 ea. P & P 25p. 

ROTARY SWITCH PACK -6 
brand new switches (1 ceramic; 2 off 
4pole 2 way etc.). 50p P & P 20p. 

PLEASE ADD 10% V.A.T. Open 9 a.m. to 6.30 p.m. anyday. 

IMNIIL.TMEA® L I U 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605/65916 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors ; and # watt, many high 
stabs, etc. Fine value at 50p, P. & P. 
17p. 
P.C.B. PACKS S & D. Quantity 
2 sq ft -no tiny pieces. 50p plus 
P. & P. 20p. 
FIBRE GLASS as above £1 plus 
P. & P. 20p. 
Ferric Chloride Resistance Pen 
FREE (whilst stock lasts) on all 
purchases of our £1 Fibre Glass pack. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
5 MOVING COIL METERS. 
Various. £2, P. & P. 37p. 
CAPACITOR PACK -50 Brand new 
components, only 50p, P. & P. 17p. 
POTS -10 different values. Brand 
new. 50p, P. & P. 17p. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min. strip with 4 preset 5/20pF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
25p the lot, P. & P. 10P. 
FLAT FACED 4" TWIN BEAM 
TUBE type CV2193. Green trace. 
Brand new £4 each, P. & P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New. 
Up each. Holder 1p each. Inform- 
ation 5p. 
PHOTOCELL equ. OCP71, 139 each. 
PHOTO RESISTOR type Clare 703. 
Two for 50p. 
MODERN TELEPHONES type 706. 
Two-tone grey, £3.75 each. Two-tone 
green £3.75 each. Black £2.75 each. 
P & P 25p ea. 
Also TOPAZ- YELLOW £4.50 each, 
P. & P. 25p. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1.75 each P. & P. 
25p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £3.50. 

SpINNN1TENLK ri 
ELECTRONIC 

IGNITION KIT 

COMPRISES 

Everything: - 
Ready Drilled Case and Metalwork, Cables, Coil Connectors, 
Silicon Grease, Printed Circuit Board, 5 year guaranteed com- 
ponents and a lull 8 -page instruction leaflet. 

WHEN COMPLETE THE UNIT CAN BE FITTED TO 
YOUR CAR IN ONLY 15 MINUTES USING THE 
STANDARD COIL AND CONTACT BREAKER 
POINTS: TO GIVE YOU: - 
Instant all weather starting, Up to 20% fuel saving, Longer 
battery life, Higher top speed, Faster acceleration, Spark plugs 
last about five time longer, Misfire due to contact breaker, 
bounce electronically eliminated, Purer exhaust emission 
resulting in less air pollution, Contact breaker burn eliminated. 

Suitable for all petrol engines up to 8 cylinders 

PRICE ONLY £12.65 

Ready Built Unit £14.85 
Unit for Motor 
Cycles with twin coils Please state whether Positive 
and twin C.B. Points £19.80 or negative earth units are 
(prices include VAT and post required when ordering. 
& packing). 
(NOT AVAILABLE IN KIT 1 ORM) 

SEND FOR YOUR UNIT OR FULL 
BROCHURE NOW 

FROM 
ICE ELECTRONIC SYSTEMS DEPT P.W. 
114 PARK FARM ROAD 
BIRMINGHAM B43 7HH 
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AUDIOTRONIC Model ATM1 
Top value 1,000 
opv pocket multi. 
meter. Ran9es:- 
0/10/50/250/1,000 
volt AC and DC. 
DC current 0-1mA/ 
100mA. Resistente: 
0/150k ohms. 
Decibels: -10 to 
+22dB. Size 90 x 
60 x 28mm. 
Complete with 
test leads. 

OUR PRICE £2.95 P&P 15p 

AUDIOTRONIC Model ATMS 
Jewel movement, 
attractively moulded 
case with edgwise 
ohms adjustment. 
Ranges: 0-3/15/150/ 
300/1200V AC, 
(2500 one/. 0.6/30/ 
300/600V DC, 
15000 Opel. 0-300 
u A/0-300mÁ DC. 
Resistance: x 10 & 
x 100. -10 to +16dB. 
Supplied with battery 
test leads and data 
booklet. Size: 121 x 73 x 29mm. 
OUR PRICE £3.50 P&P 15p 

MODEL C1092 MULTIMETER 
Features 5,000 opv 
jewel 

selection ofard 
a 

ange 
functions. Edgwise 
ohms adjustment. 
Ranges:- 0-3/15/150/ 
300/1,200V AC 12,500 

0-6/30/300/600 .0 /3 DC 
current. 0-300uÁ/ 
300mA. Resistence: 
R x 10, R x 1,000. -10 t +16dB. 
Complete with battery, test leads and 
data booklet. Size: 120 x 73 x 28mm. 

OUR PRICE £3.75 P&P35p 

MODEL U437 MULTIMETER 
10,000opv. A first 
class, instrument 
manufactured in 
USSR to the highest 
standards. Ranges: 
2.5/10/50/ 250/ 
500/1000V DC. 
2.5/10/50/250/ 
500/1000V AC. 
DC current 100uA/ 
1/10/100mA/1A. 
Resistance 300 ohms/ 
3/30/300k/3 Meg. 
ohms. Complete with batteries, est 
leads, instructions and a sturdy s eel 
carrying case. 

OUR PRICE £4.95 P&P25p 

MODEL TH12 .w 
20,000 opv. Overload 
protection. Slide switch IFS" 
selector. 0/0.25/2.5/10/ 

0/10/ 
5OuA/2 í000V AC. 
0/3k / 0mÁ DC. 
-150dB. k/300k/3 Megohms. -20 to 
+5046. 
OUR PRICE £5.95 P&P 15p 

U4323 MULTIMETER 
20,000opv. Simple 
unit with audio/IF 
oscillator. Suitable 
for general receiver 
tuning. Ranges: 
0.5/2.5/10/50/250/ 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistance: 5/ 
50/500 ohms/5/10/100k ohms/lMeg. 
Battery operated. Size: 160 x 97 x 
40mm. Suppl led in carrying case com- 
plete with test leads. 

OUR PRICE £7.00 P&P 20p 

MODEL TE300 
30,000opv. Mirror 
scale. Overload 

60/300/1200/V DC.0.6/3 

1', 

0/6/30/120/600/ 
1200V AC. 0/30uA/ 
6mA/60mA/300mA 
600mA. 0/8k/80k/ 
800k/8 Meg ohms. 
-20 to +63dB. 

OUR PRICE £7.50 P&P 15p 

ALL PRICES 
EXCLUDE VAT 

Also see following pages 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

HIOKI Model 720X VOM 
A versatile, 
accurate measur- 
ing instrument. 
20000 opv. 0/ 
5/25/100/500/ 
1000V DC. 0/10r 
50/250/1000V 
AC.O-50uÁ/ 
250mA. 0-20k/ 
2 Megohms. 

OUR PRICE 
£5.97 
P&P 20p 

114324 MULTIMETER 
High sensitivity over. 
load p tected. 
20000opv. Ranges 
0.4/1.2/3/12130/ 
6DC. 200V 
DC, 3/6/15/60/150/ 
300/600/900V AC. 
Current: 0,06/0.6/ 

00mA/3A DC. 
0.3/3/30/300mÁ/ 
3A AC, Resistance: 
25/500 ohmsels:-10 

to 
ohms/5 

Mohms. Decibels: -10 to +12dß- Size 
167 x 98 a 63mm. Supplied comp- 
lete with test leads, spare diode and 

st there. 
OUR PRICE £8.00 P&P 20p 

TMK MODEL TW50K 
46 rang9es, mirror 
scale.50k/V DC 
5OkN AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Voles 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50uÁ/2.5/5/25/ 
50/250/500mA/5/ 
10A. k rite: 
10k/10000k/1/i Meg/ 
10 Meg ohms. -20 to +61.54&. 

OUR PRICE £8.50 P&P 17p 

U435 MULTIMETER 
20,000opv. Overload 
protected. Ranges: 
75mV/2.5/10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist- 
ance: 0.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm. Sup- 
plied complete with leads, crocodile 
clips and steel carrying case. 

OUR PRICE £8.75 P&P 20p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 

667ep 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, mirror scale. Complete with 
sturdy metal carrying case, leads and 
instructions. . 

OUR PRICE £9.75 P&P 25p 

KAMODEN 360 MULTIMETER 
High sensitivity. 
DC 100kohm/V 
AC lokohm/V 
5" mirror scale, 
overload protect 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10, 
50/250/1000V 
AC. Current: 
0.O1mA/0,5/5/50 
500mA/10A. 
Resistance: 0.1/ 
1/10/100 ohms,' 
1/10/100k ohms 
10/100M ohms. 
Decibels -20 to 
+ 62dB. Battery operated. Size 180 
140x 80mm. Supplied complete with, 
test leads etc. 

OUR PRICE £13.95 P&P25p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age end current without 
breaking circuit. Ranges: 
300/600V AC. Current: 
1Accuracy4%Site 

228Á3-x 
94 a 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £10.50 

MODEL 500 
30,000 opv with 
overload protect. 
ties. Mirror scale. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000v DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0/60k/6 meg/60 mellow. 
OUR PRICE £10.95 Carr. paid 
Leather case for above £1.75 

HIOKI 750X VOLT-OHM- 
MILLIAMETER 
43 ranges: 0-0.3/0.6/ 
1.5/3/6/12/30/60/150/ 
300/600/1,200V DC. 
0 3/6/15/30/60/120/ 
300/600/1,200V AC. 
Current: 0-30/60uA/ 
1.5/3/15/30/150/300 
mA/6/12A. Resistenta: 
0-3/300k/3/30Mohms. 
Decibels: -10 to +1748. Output. - 
0 -3/6/15/30/60/120/300V. Accur- 
acy t 3% DC, t 4% AC. Sensitivity: 
50,000 any DC, 5,000 opv AC. 4 inch 
meter. Built in protection. Size: 57 x 
102 x 153mm. 
OUR PRICE £11.95 P&P40p 

KAMODEN HM720B FET VOM 
Input impedence 10 
Megohms. Ranges: - 
0/.25/1/2.5/10/50/ 
1000V DC. 0/2.5/10 
50/250/1000V AC. 
0/25uA/2.5/25/250 
mA DC. 
0/5k/50k/500k/5 M 
500 Megohms 

OUR PRICE 
£14.95 P&P 30p 

P&P 209 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000opv. 
0/0.5/2.5/10/50/ 
250/500/1000V DC 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
mA/1/10A DC. 
0/100mA/1/10A 
AC. 0/5k/50k/500k/ 
5 Meg/50 Meg. 
Decibels: -20 to +62d6,' 
OUR PRICE £17.50 P&P 25p 

TE40 HIGH SENSITIVITY 
AC VOLTMETER 
10 
10 ranges: 0001/ 
0.03/0.1/0.3/ 
1/3/11/30/100/ 
300V RMS. 
5cp -1.2MHz. 
-40 to +50dB 
supplied complete 

with 
leads and 

structions. 

OUR PRICE £17.50 P&P 25p 

MODEL U4311 Sub -standard 
Multi -range Volt -Ammeter 
Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/760mA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/1.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/45/30/75/150/300/750V 
AC. Automatic cut out device. Supp- 
lied complete with test leads, manual 
and test certificates. 
OUR PRICE £49.00 P&P 50p 

U4317 MULTIMETER 
High sensitivity 

vi nstrument for field ¡\, 
and laboratory work. 
Knife edge pointer, '- 
136mm. mirror scale. -.----=-111w- 
Ranges: 100mV/ 
0.5/2.5/10/25/50/100/250/500/1000 
V DC. 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 50uÁ/0.5/ 
1/5/10/50/250MA/1/5A DC. 0.25/ 
0.5/1/5/10/50/250mA/1/5A AC. Res- 

e: 0.5/10/100/200 ohms/1/3/ 
30/300k ohms. Decibels: -5 to+10dB 
Battery operated. Size: 210 x 115 x 
90mm. Supplied in carrying case com- 
plete with leads. 

OUR PRICE £15.00 P&P20p 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof circuits. 
9.5uA Meter with 
mirror scale. Sensitivity r 
100kV. Polarity charge 
switch- Ranges 0.5/2.5/ y 

1-/50/250/500/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistesue 0-20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uÁ/2.5/25/260 
mA/10A. AC current: -0-1OÁ. -20 
to +67dß. Operates from 2 0 1.5V 
batteries. Size: 180 x 134 x 79mm. 

OUR PRICE £15.00 P&P40p 

TE65 VALVE VOLTMETER 
28 ranges. DC volts 
1,5-1500V, AC 
volts 1.5-1500V. 
Resistance up to 
1000 Megohms, 
200/240V AC 
operation. Com- 
plete with probe 
and instructions. 
OUR PRICE £17.50 P& 309 
Additional probes available. 
RF £2.12, HV £2.50 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 

red periodic 
forms n. electronic 

Bandwidth: 
nh:VE AMP 

Bandwidth: t 
100k Sensitivity at .1-k5VRM. 

AMP. 
Band- 

wOR. AMP. Band- 
dsi i 50ity kHz. 

Sensitivity ay .3-2Hz 
VRMS/mm:gg 0ed 1-25 30 0tri sen.ed sweep 
kHz Free running 20-200 
22z ranges. C12 pips. 
220 x 360 x 430mm. 115-230V AC. 
OUR PRICE £39.00 Carr. paid 

RUSSIAN C116 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate Y1 and Y2 
aplifiers. Rectang- 
lar5"x4"CRT. 

Calibrated triggered 
sweep from 0.2usec. 
to 100 milli-sec/cm. 
Free running time 
base, 50Hz-1MHz. 
Built-in time base 
Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. / 
OUR PRICE £87.00 Carr. paid 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 

OUR PRICE 
£4.50 P&P 20p 

U4341 Multimeter & 
Transistor Tester 
27 ranges. 16,700opv. 
Overload protected. 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06/0.6/ 
6/60/600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.06/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 215 x 90mm. 

OUR PRICE £10.50 P&P 20p 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP/NPN. Operates 
from 9V battery. 
Instructions supplied. 
OUR PRICE 
£3.95 P&P 20p 

KAMODEN HM350 
TRANSISTOR TESTER 
High quality 
instrument to 
test reverse leak 
current and DC 
current. Ampli- 
fication factor of 
NPN, PNP, diodes, 
transistors, SCR's 
etc. 4" square 
clear scale meter. 
Operates from 
internal batteries. 
Complete with 
instructions, leads 
carrying handle. 

OUR PRICE £12.50 P&P 30p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 

ale. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01-0.2 MFD 
Transistor tester measures Alpha, Beta 
and CO,I Complete with instructions, 
batteries and leads. 

OUR PRICE £15.95 P&P 25p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges, 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the handy -man. 
Op 
battery. Wide V 
easy to read 
scale. 800kHz 
modulation. 
Size: 149 x 149 z 92mm. Complete 
with instructions and leads. 

OUR PRICE £8.97 P&P 25p 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six bands. 120kHz- 
260MHz. Dual output 
RF terminals. Separate 
variable audio output. 
Accuracy t 2%. Audio 
output to 8V. Power mets: 
105-125V, 220-240V AC. 

265 x 150mm. Complete with test 
leads etc. 
OUR PRICE £17.50 P&P 40p 

ARF 300 AF/RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz. Output Square/ 
Sine wave 10V, 
P -P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC operation. Complete 
with instructions and leads. 

OUR PRICE £29.95 P&P 50p 

AT201 Decade 
ATTENUATOR+. 
Frequency range 0- 
200kHz. Attenuator 
0-111dB, 0.1dB 
steps. Impedance 600 ohms. Input 
p aximum 30dBm. Size: 180 x 
90 xe55mm. 
OUR PRICE £12.50 P&P37p 

MCA220 Automatic 
Voltage Stabiliser 

1 put 88-125V AC or 
176-250V AC. Output 
120V AC or 240V AC. 
200V/A rating. P&P 50, 
OUR PRICE £11.97 

PS100B Regulated POWER 
SUPPLY UNIT 
Solid state. Output 
6, 9 or 12V DC up 
to 3 Amp. Meter to 
monitor current. 
Input 220/240V AC. 
Size: 100 x 82 x 
159mm. 
OUR PRICE £11.97 P&P 25p 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variebl. r output 5-20V DC 
up to 2 Amp. Inde 
pendent meters to 
monitor voltageenv 
current. Output 
220/240V AC. 
Size: 190 0 136 x 
98mm. 
OUR PRICE £19.95 P&P25p 
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 
Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL SD640 
Size: 86 x 64mm 

50uA .. .. .. £3.35 
£3.30: 
£3.30, 

500uA .. £3.25 
50.0-50uÁ £3.35 
100-0-700uA.. £3.30 

£3.20 
£3.20 

10mA.. ,. .. £3.20 
50mA .. .. .. £3.20 
100mA .. .. £3.20 
500mA .. .. £3.20 
lA DC .. .. £3.20 
5A DC .. .. £3.20 
10A DC .. .. £3.20 
5V DC .. .. £3.20 

20V DC .. .. 
50V DC ., .. 
300V DC .. .. 
15V AC .. .. 
300V AC .. .. 
VU Meter .. 

£3.20 
£3.20 
£3.20 
£3.30 
£3.30 
£3.45 

CLEAR PLASTIC MODEL SW100 
Size: 100 x BOmm 

SOuA .. .. .. £4.55 
£4.35 

500uA .. £4.10 
50-0-50uA .. £4.35 
100-0-100uA.. £4.30 
1mA .. .. .. £3.95 
lA DC .. .. £3.95 

£3.95 
20V DC .. .. £3.95 
50V DC .. .. £3.95 
300V DC .. .. £3.95 

300V AC .. .. £4.00 
VU Meter .. £4.75 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

500A .. .. .. £4.15 
100uA .. .. £3.95 
200uA .. .. £3.76 
500uA .. £3.50 
50-0-50uA .. £3.95 
100.0-100u A.. £3.85 
lmA .. .. £3.50 
300V AC .: .. £3.50 
VU Meter.. .. £4.25 

IQìlluqtuslql_, 
R 

\ 13` 

leteee 
MODEL ED107 EDUCATIONAL METER 
Size: 100 x 90 x 150mm including terminals 
A range of high quality 
moving coil instruments 
ideal for school experi- 
ments and other bench 
applications. 3" mirror 
scale. The meter move. 
ment is easily accessible 
to demonstrate internal 
working. 

100uA 
50-0-50uA .. 
lA DC .. .. 
5A DC .. .. 
5V DC .. .. 
10V DC .. .. 
15V DC .. .. 
20V DC .. .. 
50V DC. .. .. 

£7.60 
£7.05 
£7.05 
£6,55 
£6.55 
£6.55 
£6.55 
£5.55 
£6.55 
£6.56 

300V DC .. 
500mA/5A DC 
5V/50V DC .. 
5V/15V DC .. 
1A/15A DC .. 

£6.55 
£7.70 
£7.70 
£7.70 
£7.70 

CLEAR PLASTIC MODEL 85P 
Size: 120 x 110mm 

£4.85 
100uA .. .. £4.70 
200uA .. .. £4.45 
500uÁ .. £4.30 
50-0-50uA £4.70 
100-0-100uA.. £4.45 
500.0-500uA.. £4.30 

£4.30 
1-0.1mA .. .. £4.30 
5mÁ .. .. .. £4.30 
tOmA.. .. .. £4.30 
50mA.. .. .. £4.30 
100mA .. .. £4.30 300V DC .. .. £4.30 
500mA .. .. £4.30 15V AC £4.35 lA DC .. .. £4.30 300V AC .. £4.35 
5A DC .. .. £4.30 S Meter lmA.. £4.30 
15A DC .. .. £4.30 VU Meter. £5.00 
30A DC .. .. £4.35 lA AC .. * £4.30 
10V DC .. .. £4.30 5A AC * £4.30 
20V DC .. .. £4.30 10A AC . * £4.30 
50V DC .. .. £4.30 20A AC . * £4.30 
150V DC .. .. £4.30 30A AC . .. * £4.30 

*Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL SD830 
Size: 110 x 83mm 
50uA .. .. .. £.75 

500uA 
50.0-50uA 
100-0-100uA.. 

100mA .. .. 
500mA ,. .. 
lA DC .. .. 
5A DC . .. 
10A DC .. ., 
5V DC .. .. 

£3.70 
£3.65 
£3.45 
£3.75 
£3.70 
£3.40 
£3.40 
£3.40 
£3.40 
£3.40 
£3.40 
£3.40 
£3.40 
£3.40 
£3.40 

10V DC 
20V DC .. 
50V DC ,. 
300V DC .. 
15V AC 
300V AC .. 
VU Meter.. 

£3.40 
£3.40 
£3.40 
£3.40 
£3.65 
£3.65 
£3.85 

CLEAR PLASTIC MODEL 45P 
Size: 50 x 50mm 
50uA .. .. £3.00 
100uA .. .. £2.85 
200uA .. .. £2.75 
500uA ,. £2.70 
50-0-50uA £2.90 
100-0-100uA .. £2.75 
500-0-500uA.. £2.65 loA .. .. ,. £2.65 
5mÁ .. .. .. £2.65 
10mA.. .. £2.65 
50mA .. .. £2.65 
100mA .. ., £2.65 
500mA .. .. £2.65 300V AC .. £2.70 lA DC .. .- £2.65 S M er lmA . £2.75 
5A DC ,. .. £2.65 VU Meter.. ., £3.00 
10V DC ., .. £2,65 lA AC * £2.65 
20V DC .. .. 62.65 5A AC * £2.65 
50V DC .. .. £2.65 10A AC .. * £2.65 
300V DC .. .. £2.65 20A AC .. * £2.65 
15V AC .. ., £2.70 30A AC .. ., * £2.65 

CLEAR PLASTIC MODEL 38P 
Size: 42 x 42mm 
50uA .. .. £2.80 
10OuA. .. .. £2.70 
200uA .. .. £2.65 
500uA .. £2.50 
50.0-50uA .. £2.75 
100-0-100uA .. £2.65 
500-0-500uA.. £2.50 
lmA . .. £2.50 
1-0-1mA .. .. £2.50 
2mA .. .. .. £2.50 
6mA .. .. .. £2.50 
10mA .. .. .. £2.50 
20mA .. ,. .. £2.50 

100mA 
150mA 
200mA 
300mA 
500mA .. .. £2.50 
750mÁ 
lA DC 
2A DC .. .. - £2.50 
5A DC 
1A DC 
15A DC 
20A DC 
3V DC 
10V DC 

15V DC .. .. 
20V DC .. .. 
50V DC .. .. 
100V DC .. .. 
150V DC.. .. 
300V DC .. .. 
500V DC .. .. 
750V DC .. ,. 
15V AC .. .. 
50V AC .. .. 
150VAC.. .. 
300V AC .. .. 
500V AC .. .. 
S Meter 1mA.. 
VU Meter.. .. 

£2.50 
£2.50 
£2.50 
£2.60 
£2.50 
£2.50 
£2.50 
£2.50 
£2.55 
£2.55 
£2.55 
£2.55 
£2.55 
£2.55 
£2.90 

CLEAR PLASTIC MODEL SD460 
Size: 59 x 46mm 
50uA .. .. .. £3.10 
100uA .. .. £3.05 
200uA .. .. £3.00 
500uA £2.80. 
50-0-50uA.- £3.10 
100-0-100uA.. £3.05 
imA .. .. .. £2.85 
5mA .. .. .. £2.85 
10mA.. .. .. £2.85 
50mA .. .. .. £2.85 
100mA .. .. £2.85 
500mA .. .. £2.85 
tADC .. .. £2.85 
5A DC .. .. £2.85 
10A DC .. .85 
5V DC .. .. £2.85 

o 

10V OC .. .. 
50V DC . 

300V DC .. .. 
15V AC .. .. 
300V AC .. .. 
VU Meter.. .. 

£2.85 
£2.85 
£2.85 
£3.00 
£3.00 
£3.20 

POSTAGE & PACKING 15p 

100uA .. .. 
500uA 
.50-0-50uA 
100-0-100uA.. 
500-0-500 A.. 
1mA .. 
1-0-1mA .. .. 
5mA ., 
10mA .. 
50mA .. 
100mA 
500mA 
lA DC 
2A DC 
5A DC 
15A DC 
30A DC 
50A DC 
5V DC 
10V DC 
20V DC 
50V DC 
150V DC . 

300V DC . 

CLEAR PLASTIC MODEL 65P 
Size: 86 x 78mm 

50uA .. .. .. £4.10 
100uA .. .. £3.45 
200uA .. .. £3.35 
500uÁ .. £3.05 
50.0-50uÁ £3.45 
100.0-100uA.. £3.40 
500-0-500uA,. £2.85 
lmA .. .. .. £2.85. 
5mA .. .. .. £2.85 
70mÁ .. .. .. £2.85 
50mA .. .. .. £2.85 
100mA .. .. £2.85 
500mA .. .. £2.85 50V AC .. £3. 0 lA DC .. .. £2.85 150V AC .. .. £3. 0 5A DC .. .. £2.85 300V AC .. ..£3. 0 t0Á DC .. .. £2.85 500V AC .. £3. 0 
15A DC .. .. E2.85 S Meter lmA.. £3. 5 20A DC .. £2.85 VU Meter.. £4. 0 
30A DC .. .. £3.10 lA AC .. * £2. 5 
50A DC .. .. £3.20 5A AC .. * £2.85 
5V DC .. .. £2.85 10A AC .. * £2.85 
10V DC .. .. £2.85 20A AC .. * £2. 5 

50V DC .. .. ££2.85 50mA AC * £2.85 
150V DC .. .. £2.85 100mA AC * £2.85 
300V DC .. .. £2.85 200mA AC * £2.85 15V AC .. .. £3.10 500mA AC ,. * £2.85 

BAKELITE MODEL S80 Enlarged Window 
Size: 80 x 80mm 

100uA .. .. 
500uA 
50-0-500A . 

100-0.100uA.. 
imA .. .. .. 
lA DC .. .. 
5A DC .. .. 
20V DC .. .. 
50V DC . 

300V DC .. .. 
300V AC .. .. 
VU Meter .. 

£3.85 
£3.75 
E3.35 
£3.75 
£3.65 
£3.00 
£3.30 
£3.30 
£3.30 
£3.30 
E3.30 
£3.30 
£4.05 

CLEAR PLASTIC MODEL 52P 
Size: 60 z 60mm 

100uA .. .. 
500uA 
50-0.50uA 
100-0-100°A.. 

tOmA., .. .. 
50mA.. ., .. 
100mA .. .. 
500mA .. 
1A DC ,. .. 
5A DC .. .. 
10V DC .. .. 
20V DC .. .. 
50V DC .. .. 
300V DC .. .. 
15V AC ., .. 
300V AC .. .. 

£3.85 
£3.30 
£2.90 
£3.35 
£3.25 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.75 
£2.85 
£2.85 

S Meter lmA.. £2.85 
VU Meter.. £3.95 
1A AC .. * £2.75 
5A AC .. * £2.75 
10A AC .. * £2.75 
20A AC .. * £2.75 
30A AC .. .. * £2.75 

BAKELITE MODEL 65 Size: sox OOmm 

£5.05 
£3.90 
£3.30 
£3.00 
£3.35 
£3.30 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.86 

.. £2.85 

.. £2.85 

.. £2.85 
£2.85 
£2.85 
£2.85 
£2.85 

.. £2.85 

., £2.85 

.. £2.85 
£2.85 

,. £2.85 
.. £2.85 

30V AC .. . * £2.85 
50V AC .. . * £2.85 
150V AC .. .. * £2.85 
300V AC .. .. * £2.85 
500V AC .. .. £2.85 
VU Meter.. . £4.00 
lA AC .. . * £2.85 
5A AC .. . * £2.85 
10A AC .. . * £2.85 
20A AC .. . * £2.85 
30A AC .. . * £2.85 
50A AC .. .. * £2.85 
500mA AC .. £2.85 
50mV DC .. £3.20 
100mV DC .. £3.20 

POWER RHEOSTATS 
High quality ceramic 
construction. Wind. 
egg embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
rating. Wide range 
available ex -stock. 
Single hole fixing. '/." diameter shafts. 
Bulk quantities available. 

25 WATT 10/25/50/100/250/500/ 
1000 Ohms £1.15 P&P 10p 

50 WATT 10/25/50/100/250/500/ 
1000/2500/5000 Ohms. 

£1.62 P&P lop 
100 WATT 1/5/10/25/50/100/250/ 
500/1000/2500 Ohms 

£2.34 P&P 15p 

ALL PRICES 
EXCLUDE VAT 

Also see previous page 
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AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 
Fully shrouded. 

80 WATTS £2.75 P&P 18p 
150 WATTS £3.50 P&P 18p 
300 WATTS £4.50 P&P 23p 
500 WATTS £6.95 P&P 33p 

1000 WATTS £9.50 P&P 38p 
1500 WATTS £12.50 P&P 43p 
2250 WATTS £20.95 P&P 50p 
5000 WATTS £44.95 P&P £1 

CP110 CHASSIS PUNCH SET 

Carefully machmed top grade steel. 
Contains 1/2", 5/8", 3/4", 1" and 
1 1/8" punches complete with gripper 
and accessories. 

OUR PRICE £3.00 P&P 40p 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50/60Hz. Output 0-260V. ' 

MODEL S260 BENCH MOUNTING 
P&P. 

lA £10.50 30p 
2.5A £12.00 35p 

5A £17.50 37p 
8A £30.35 50p 

10A £33.75 75p 
12A £29.50 75p 
20A £85.00 125p 
25A £95.00 130p 
40A £120.00 150p 
MODEL S260B PANEL MOUNTING 

to £10.00 30p 
2.5A £12.00 35p 

BVD5 Vernier TUNING DIAL 
App. 7:1 ratiodial. etary 
drive vernier dial. Logs. 
scale 0-180 degrees. 
Blank scales 1-5. - 
Dial size 128 x 76mm. Overall sore 
190 x 117 x 41mm. deep including 
knob and coupling. ''/*" diam. shaft 
OUR PRICE £1.62 P&P 15p 

2 TRANSISTOR RADIO KIT 

No Soldering required. All connect. 
made with spring clips. Kit includes 
all parts and wire including ear -piece. 
Will receive all normal broadcasts on Medium Wave 535-1605kHz. Oper- 
ates from standard 9V battery or 
Solar Cell included. 
OUR PRICE £1.30 P&P30p 

SWR METER Model SWR3 
Handy SW meter for 
transmitter antenna align- I 

ment, with built-in field 
strength meter. Accuracy 
5%, Impedence 52' Indic- 
ator 10DuA DC. Full 
scale 5 section collapsible 
antenna. Size 145 x 50 x 
60mm. 
OUR PRICE £4.25 P&P 25p 

CLEAR PLASTIC PANEL METERS Rig 
TRIO 
equipment 

TRIO JR599 RECEIVER 

Nine wave -bends covering 1.8-29.7 
MHz, 144-146MHz and 10MHz WWV 
SSB, CW, AM and FM. AF output is 
more than 1 watt. S Meter. Squelch 

control. 
BFO. Variable AF and RF 

controls. 4-16 ohm output and jack 
for phones. Power requirement 100/ 
240V AC, 12/14V DC. Size: 270 x 
140 x 310mm. 

Our Price £132.50 Á D 
TRIO 9R59DS RECEIVER 

Four bends covering 550kHz to 30 
MHz continuous and electrical band - 
spread on 10, 15, 20, 40,and 80 mtrs. 
9 valve plus 7 diode circuit. 4 to 8 
ohm output and phone jack. SSB- 
CW, ANL, variable BFO. S Meter and 
separate band spread dial. IF freq. 

ency 445kHz, audio output 1% watt. 
Variable RF and AF gain controls. 
115/250V AC, with instructions. 

Our Price £42.50 Á o 
TRÍO TR2200 TRANSCEIVER 
Fully transistor- 
ised portable 
VHF transceiver 
Will transmit and 
receive on six 
channels between 
144-146MHz. 
1 watt trans- 
mitter. 12V DC 
internal or ext- 
ernal supply. 
Built-in charger 
for Ni -Cad cells. Powerme 
switch,. squelch elch control, channel sel- 
ector, min- socket, earphone/external 
speaker socket. Complete with micro- 
phone and 144.48, 144.72 & 145.32 
crystals- Size: 734 x 58 x 180mm. 
OUR PRICE £79.50 Carr.paid 

BELTEK W5400 CAR 
TRANSCEIVER 

Solid state mobile tranacerver for 12 
volt DC neg. Transmits and r.eives 
on 12 of 28 channels between 
144 and 146MHz. Power output 10W 
and 1W switchable. Controls: On/off/ 
volume, .squelch and channel select- 

. Internal 3" speaker. Complete 
with dynamic mio. PTT switch, three 
sets of crystals for 144.48, 144.6 and 
145MHz, mountingbracket and ins- 
tructions. Size: 150 x 70 e 220mm. 
OUR PRICE £75.00 P&P 5op 

WALKIE 
t TALKIES 

SKYFON 100mW 

OUR PRICE £24.95 per pair 
P302 Two Channel 300mW 
OUR PRICE £52.50 per pair 
P1003 Three Channel 1 Watt 
OUR PRICE £71.25 per pair 
P&P 50p per pair 
NB. Licence required for use in UK 

Master and twosub-stations. Can be 
used on desk or wall mounted. Comp- 
lete with cable and batteries 
OUR PRICE £5.25 P&P 50p 



INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

LH02S STEREO HEADPHONES 
Light weight head- 
phones with padded 
ear pieces. 4/16 ohms 
20-20,000Hz. 
Complete with 6' 
lead end plug. 
OUR PRICE 
£1.97 P&P 301, 

TE1018 Deluxe Mono High 
Impedence Headset. 
Sensitive magnetic 
headset with soft ear 

ó ms (600 
ads.e 

ohms DC). 
Frequency response: 
200-4,000Hz- 
OUR PRICE £2,25 P&P 30p 

DHO2SSTEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined. Adjust- 
able head band. 
Impedence 8 ohms 
20-12,000Hz. 
Complete with 
lead and plug. 
OUR PRICE £2.25 P&P 30p 

TE1035 Stereo HEADPHONES 
Low cost with exc- 
ellent response. Foam 
rubber earcups. Adjust. 
able headband, 8 ohms 
impedence. Frequency 
esponse 25Hz-18kHz. 

Complete with cable 
and stereo jack plug. 
OUR PRICE £2.60 P&P 30p 

SH8DV MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
impederrce. Frequency 
response 20Hz-18kHz. 
Complete with 10ft. 
coiled lead and jack plug 
OUR PRICE £4.97 Poe Sop 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching, 
communi- 
cations etc. 
Headphone impedance 16 ohms. Mic- 
rophone impedance 200 ohms. 
OUR PRICE £5.95 P&P30p 

SPECIAL BARGAIN!! 
PHONIC 10 Two Way Speakers 
Matched pair 
of compact 
book -shelf I- --I. speakers 

of 
nique design. 

freeq 

Incorporating 

a 

qhigh 
uency r. 

& 6' woofer. 
8 ohms imped- 
ence. Sae:e: z 
2288 x 110mm.m. 

OUR PRICE £8.85 Pair P&P 50p 

SPECIAL BARGAIN !! 
STEREOSOUND SPEAKERS 
Matched pair of 
stereo bookshelf 
speakers. Deluxe 
teak veneered 
finish. Size: 
368 x 229 x 
190mm. 8 ohms. 
8 watts RMS, 16 
watts peak. 
Complete with 
Din lead. 

OUR PRICE £12.95 P&P50p 

AUDIOTRONIC CRITERION 
SPEAKERS 
High quality three way 
speaker wstem offering 
a performance better 
than more expensive 
units. Teak finished 
with dark front, 
Frequencyresponse: 

0kHz, 8 ohms 
- peoenc 

Maximum power 20 watts. Size: 476 
232 x 232mm- 

OUR PRICE £27.50 Pr. P&P £1 

e 
JOSTY KIT 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits are complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee.. 
Post and Packing 15p per kit. 

AE1 100mW output stage........ £1.65 
AE2 Pre -amplifier .................... £1.26 
AE3 Diode receiver £2.00 
AE4 Flasher £1.09 
AE5 Astable multi -vibrator £1.05 
AE6 Monestable multi -vibrator £1.02 
AE7 RC generator £1.06 
AEB Bass filter 99p 
AE9 Treble filter 99p 
AE10 CCIR filter 99p 
AF20 Mono amplifier £4.80 
AF25 Mixer £3.60 
AF30 Mono pre -amplifier £2.61 
AF35 Emitter amplifier £2.27 
AF80 0.5W mic. amplifier £4.22 
AF305 Intercom... ............ £9.52 
AF310 Mono amplifier £5.91 
AT5 Automatic light control- £2.58 
AT25 Window wiper robot £5.82 
AT30 Photo cell switch unit.-- £5.70 
AT50 400W triec light 

dimmer/speed control--..-.-. £4.80 
AT56 2,200W triec light 

dimmer/speed control...,-.. £6.90 
AT60 1 channel light control £7.80 
AT65 3 channel light control £14.55 
GP304 Circuit board £4.94 
GP310 Stereo pre -amplifier 

for use with 2 x AF310 £21.27 
GP312 Circuit board £11.45 
GU330 Tremolo unit £7.50 
HF61 Diode detector £3.32 
HF65 FM transmitter £2.70 
H F75 FM receiver £2.87 
HF310 FM tuner £15.81 
HF325 Deluxe FM tuner £24.12 
HF330 Decoder (HF310/325) £9.96 
H F380 tw/vhf aerial amplifier £4.94 
HF395 broadband aerial amp. £1.77 
L F380 Quadraphonic device £11.36 
M160 Multi -vibrator £1.71 
M191 VU Meter £4.55 
M192 Stereo balance meter £4.97 
M1302 Transistor tester £8.45 
NT10 Stabilised power supply 

100mA, 9V £6.15 
NT300 Stabilised p. supply £12.51 
NT305 Voltage converter £4.50 
NT315 Power supply 240V AC 

to4,5/15V DC, 500mA-.--- £9.57 
Amateur Electronics by Josty-Kit, 
the professional book for the amateur 
-covers the subject from basic prin- 
cipals to advanced electronic techniq- 

Complete with circuit board for 
AE1 to AE10 above. 

OUR PRICE £3.30 (No VAT) 
P&P 25p plus VAT. 

DT55G DIGITAL CLOCK 
MECHANISM -y,_ 

Features = - \-4" 24 hour 
alarrn 

o /ft =t 9, 
and auto 
alarm 's leep" itch. illuminated rot- 
ary dial with hours, minutes and sec- 

nds. Automatically turns off radio, 
TV, light etc. and with auto -switch- 
ing will turn on again when required. 
240V AC operation, Switch rating 
250V-3 Amp, 
OUR PRICE £5.95 P&P30p 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 
High quality 2 way speaker systems. 
25 Watts 4-8 ohm . 40Hr-18kH 
Size: 560 x 340 x 255mm, approx. 
Wood grain finish with black fronts. 
OUR PRICE £26.95 PR. P&P £1 

RUH6 Reflex Horn Speaker 
Built-in driver 
unit. Impedance 
16 ohms. Power 
rating 10W. 
Response 380- 
7000Hz. Size 
app. 6" x 6". 
Weather and 
shock protected. 
OUR PRICE £4.97 P&P30p 

RECORD DECKS P&P 50p 
BSR McDONALD 
C114 Mini £3.95 
C129 Mono £5.50 
C137 £7.00 

610 £11.35 
£12.55 
£11.35 

610/TPD £16.65 
£22.70 
£28.30 

710 
810 
MP60 
MP60/ADC KS £11.50 
MP60/TPD £14.20 
HT70 £12.50 
HT70/ADC K7E £15.95 
HT70/TPD £17.80 
CONNOISSEUR 
BD1 Kit £10.20 
BD1 Chassis.... ....... . .......... £12.50 
BD2/SAU2/Chassis- £25.50 
BD2/SAU2/Plinth/Cover £32.25 

10251 Stereo £4.95 
2025TC Less cartridge £6.35 
2025TC/KS40A £6.95 
SP25 Mk3 £9.25 
SP25 Mk3/G800 £10.95 
SP25 Mk4 £10.90 
SP25 Mk4/M75-6 £13.90 
86S8 £20.00 
SL658 £11.15 
SL726 £17.75 
SL95B £28.00 
GOLDRING 
G101 Mk2/P/C 
GL72 
GL7ZP 
GL75 
GL75P 

£22.50 
£25.45 
£33.75 
£32.20 
£41.65 

GL78/P/C --_--- ---"- £56.25 
GL85/P/C £72.00 
RECORD DECK PACKAGES 
BSR McDONALD P&P 75p 
210/SC7M £7.95 

SINCLAIR 
CAMBRIDGE 
CALCULATOR 
To build yourself. 
Complete kit of parts 
with step by step 
instructions to build 
a full specification 
pocket sized 
calculator. 

OUR PRICE £24.95 P&P free 
ALSO AVAILABLE READY BUILT 
Recommended Price £29.95 
OUR PRICE £27.20 P&P 25p 
Also available- 
SINCLAIR EXECUTIVE 
Recommended Price £39.00 
OUR PRICE £35.45 P&P 25p 

SINCLAIR EXECUTIVE 
with MEMORY 
Recommended Price £49.00 
OUR PRICE £44,50 P&P 25p 

SINCLAIR Project 80 Modules 
Z40 Power Amplifier 
Z60 Power Amplifier £6.95 
Stereo 80 Pre -Amplifier £11.95 
Active Filter Unit £6.95 
Project 805 £26,95 
PZ5 Power Supply £4.98 
PZ6 Power Supply £7,98 
PZ8 Power Supply £7.98 
Transformer for PZ8 £4.05 
SINCLAIR Project 80 Packages 
2 x 240/Stereo 80/P25 £25.00 
2 x 240/Stereo 80/PZ6 £27.75 
2 x Z60/Stereo 80/P28 £30.45 
POST & PACKING 35p each 

MP60/G800 £19.50 
MP60/TPD/ADC K8 £16.80 
MP60/M44-7 £17.50 
HT70/TPD/ADC K7E £21.25 
610/TPD/ADC K8 £19.25 
GARRARD 
2025TC/9TA-HC/D £11.35 

SP25 Mk3/M44E £18,25 
SP25 Mk3/M44-7 £17.80 
SP25 Mk3/M55E £18.80 
SP25 Mk3 Module/M75-6 £19.45 
SP25 Mk4/G800 £19.95 
SP25 Mk4/AMC50E (M55E) £21.30 
AP76/G800 
AP76/G800E 

£26.75£28.95 

AP76/M44-7 £27.50 
AP76/M44E £28.00 
AP76/M55E £28.60 
AP76/M75ED £35,20 
AP76/M75EJ £31.20 
GOLDRING 
GL72/G800 £35,65 
GL75/G800 £40.90 
GL75/G800E £43.35 
GL78/G800 £45.65 
GL78/G800E f48-15 
G701/P/C/G800 £23.70 
RANK DOMUS 
1302000 £43.60 
BA4000 £53.95 
BD6000 £67.50 
WHARFEDALE 
Linton W30 Teak £23.90 
Linton W30 White £25.10 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 
C60 £1.27 £3.00 
C90 £2.24 £4.25 
C120 £2.73 £5.17 
AUDIOTRONIC 
Cr02 CASSETTES 
TYPE 5 10 
CR60 £3.92 £7.72 
CR90 £5.32 £10.46 
AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 85p £4.00 £7.50 
80M £1.15 £5.40 £10.25 
P&P Cassettes 3p, Cartridges 5p each 
OVER 10 of either POST FREE! 

EMI LOUDSPEAKERS 
Model 350 13 x 8" with 
s' gl tweet / osso 
20-20,000Hz. 15 watts 
RMS. Available 8 or 
15 ohms. 

OUR PRICE 
£7.25 each P&P 37p 
Model 450 13 x 8" with 
twin tweeter/crossover. 
55-13,000Hz. 8 watts 
RMS. Available 8 or 15 ohms 
OUR PRICE £3.62 each P&P 25p 

25 
£7.08 

£10.00 
£12,24 

25 
£19.12 
£25.22 

AUDIOTRONICAHA101 
Stereo Headphone Amplifier ' 

All silicon, 
transistor 
amplifier oper 
ates from mag 
netic, ceramic 
or tuner 
inputs with 
twin stereo headphone outputs and 
separate volume controls for each 
channel. Operates from 9V battery. 
INPUTS: 5mV and 100mV. 
OUTPUT: 50mV per channel. 
OUR PRICE £8.50 P&P 20p 

1021 Stereo Listening Station 
For balancing 
and gain selection 
of loudspeakers 
with additional 
facility for stereo 
headphone 
switching. Two 
gain controls, speakers on -off slide 
switch, stereo headphone socket. 
OURPRICE £2,25 P&P 15p 

MP7 MIXER PREAMPLIFIER 
5 Microphone 

inputs 
each with 

ndividuai gain 
controls enabling 
complete mixing 
facilities. Battery operated. Size: 235 

127 x 76mm. Inputs: Mics. 3 x 3mV 
50k; 2 x 3mV 600 ohms. Phono. Mag, 
4mV 50k; Phono Ceramic 100mV 1 
Meg. Output 250mV 100k. 
OUR PRICE £8.97 P&P 20p 

EA41 REVERBERATION 
AMPLIFIER -°- 
Self contained, 
transistorised, 
battery operated 
Simply plug in -----, 
microphone guitar etc end output to amplifier. plifendier. Volume control and depth of reverberation control. Beau - walnut cabinet. 184 x 77 x 108mm. 
OUR PRICE £7.50 P&P 20p 

Model A1018. 
FM TUNER 
6 transistor high 
quality unit - 

stag. and S. 

douuble tuned 

For use with most amplifiers. Coven 
88-108MHz, Powered by 9V battery. 
OUR PRICE £9.65 P&P 30p 
Stereo multiplex adapter £4,97 extra. 

ALL PRICES 
EXCLUDE VAT 

CALL INTO YOUR 
NEAREST 

R WIT 
BRANCH 

OR H 
CONFIDENCE BY 
MAIL ORDER 

CENTRAL LONDON 
10 TOTTENHAM CT. RD. 
27 TOTTENHAM CT. RD. 
33 TOTTENHAM CT. RD. 
42/45 TOTTENHAM Cr. RD. 
87 TOTTENHAM CT. RD. 
257/8 TOTTENHAM CT. RD. 
21 OLD COMPTON ST. 
3 LISLE 5T. WC2 
34 LISLE ST. WC2 
118 EDGWARE RD. W2 
193 EDGWARE RD. W2 
207 EDGWARE RD. W2 
31I EDGWARE RD. W2 
346 EDGWARE RD. W2 
382 EDGWARE RD. W2 
109 FLEET ST. EC4 
1543 FLEET ST. EC4 
378 HARROW RO. W9 

01-637 2232 
01.636 3715 
01-636 2605 
01-636 0845 
01.580 3739 
01.580 0670 
01-437 9369 
01-437 8204 
01-437 9155 
01.723 9789 
01.723 6211 
01.723 3271 
01-262 0387 
01.723 4453 
01.723 4194 
01-353 5812 
01.353 2833 
01.286 9530 

ESSEX 

86 SOUTH ST. ROMFORD 70-20218 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01.681 3027 
27 EDEN ST. KINGSTON 01-546 7845 
32 HILL ST. RICHMOND 01.948 1441 

KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892.23242 

45 MARKET PLACE, LEICESTER 
0533-537678 

ALL BRANCHES OPEN FROM 
9am to 6pm MON. TO SAT. 

HEAD Off/CE AND MAIL 
ORDER DEPARTMENT 
AUDIOTRONIC HOUSE, 
THE HYDE INDUSTRIAL ESTATE, 
THE HYDE, LONDON NW9 6JJ." 
TELEPHONE: 01-205 3735 & 5651. 

MAIL ORDER SPECIALISTS 
We offer a speedy and efficient 
service by mail order, 
Remember to add 10",ó VAT to 
total value of goods including 
carriage and packing and send 
cash with order to head office. 
TO AVOID DELAYS PLEASE 
PRINT NAME AND ADDRESS 
CLEARLY IN CAPITALS. 

BARCLAYCARD 
& ACCESS 

Holders welcome ® call into any branch 
or telephone your 
order to head office, 

CREDIT TERMS available for 
Personal Shoppers on sales of 
£50 and over 

BARGAIN CENTRE 
Many special clearance offers 
and end of stock lines at 
87 TOTTENHAM COURT RD. 
FOR PERSONAL SHOPPERS. 

EXPORT Personal experts 
arranged for overseas visitors 

t II u b ch s 
Goods despatched to all parts 
of the world through our Export 
Mail Order Department. 
Immediate attention given. to 
orders. 

CHEQUESACCEPTED 
FROM PERSONAL 
SHOPPERS ONLY WITH 
BANKERS CARD. 

All prices correct at 
12-2-74 but subject 
to change. 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit -£24.95! A.) 

The Cambridge - new from 
Sinclair 
The Cambridge is a 

new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 

compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price - and by building it 
yourself you can save a 

further £5.50 ! 

Truly pocket -sized 
With all its calculating 
capability, the Cambridge 
still measures just 
42"x2"x IV. That means 
you can carry the Cambridge 
wherever you go without 
inconvenience - it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16 -type 
batteries which give weeks of 
life before replacement. 
Easy to assemble 
All parts are supplied - all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
;step-by-step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 
Total cost? Just £27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £3295 - so you're 
saving £5.50 ! Of course we'll be happy to 
supply you with one ready -assembled if 
you prefer - it's still far and away the best 
calculator value on the market. 

ä1,f: -!v' 
2R1ÇN.ld 

ií 

4 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

42"x 2" x - ", weight 32 oz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry fea-dre. 
*Fully -floating decimal point. 
*Algebraic logic. 
*Four operators (-I-, -, X. =), 

with constant on all four. 
*Constant acts as last entry 

in a calculation. 
*Constant and algebraic 

logic combine to act as a 

limited memory, allowing 
complex calculations on a 

calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
10'20 to 1079. 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U16 -type batteries. 
(MN 2400 recommended.) 

:::11Se: 

r 
- - : : 

..L : '.L';, 
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A complete kit! 
The kit comes to you packaged in a 

heavy-duty polystyrene container. It 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents : 

1. Coit. 
2. Large-scale integrated circuit. 
3. Interface chip. 
4. Thick -film resistor pack. 
5. Case mouldings, with buttons, 

window and light -up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off 
switch. 

10. Soft wallet. 

This valuable book -free! 
If you just use your Sinclair Cambridge for 
routine arithmetic -for shopping, 
conversions, percentages, accounting, 
tallying, and so on -then you'll get more 
than your money's worth. 

But if you want to get even more out of it, ' 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

How? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact -packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations. 

Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no : 699483 England 
VAT Reg. no : 213 8170 88 

'To : Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE17 4HJ 

' a Sinclair Cambridge calculator kit at 
I£24.95 + £2.50 VAT (Total : £27.45) 

a Sinclair Cambridge calculator ready 
Ibuilt at £29.95 + £3.00 VA7 
(Total: £32.95) 

I 
'*Please debit my *Barclaycard/Access 
account. Account number 

Please send me 

*I enclose cheque for £ , made 
out to Sinclair Radionics Ltd, and 
crossed. 

I*Delete as required. 

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair- Europe's largest electronic calculator 
manufacturer- have the necessary combination of skills and scale. 
Sinclair Radionics are the makers of the Executive -the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best-seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 
But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them - the Sinclair Project 60 stereo modules. 
It seemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch -and we guarantee a correctly -assembled calculator for one year. 
Simply fill in the preferential order form below and slip it in the post today. 
Price in kit form : £24.95 + £2.50 VAT. (Total : £27.45) 
Price fully built: £29.95 -I- £3°00 VAT. (Total: £3295) 

VIM Ma 111111111, MIN IN» s ®s Mal IIIMN®MIR 1111111 MIMI MIMI ® 
PW 4/74 

Name 

Address 

PLEASE PRINT 

' 
' 
I 
1 

I 
I 
1 

IMI3 MUM MIMI - MEW MIN MIIIM 
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SAFETY FIRST 
TO encourage safety in the mere presence of electrical, 

electronic, radio or television apparatus, 'let alone 
during their operation, is not only laudable but vital. Hence 
the British Electrotechnical Approvals Board for Household 
Equipment (now affectionately BEAB) is extending the 
BEAB Approval Scheme to include audio and radio 
products including record players, radios, radiograms, 
mains/battery portable receivers with (curiously) "con- 
tinuously rated audiö outputs up to 6 + 6 watts stereo or 
10 watts mono". Manufactured equipment that is licensed 
to bear the BEAB approval marking has to be first subjected 
to some detailed and stringent tests at the BSI laboratory. 

The specification for the tests, detailed in BS 415: 1972 
(with amendments), highlights for the more casual of the 
manufacturers, and probably some of the amateur con- 
structor fraternity, areas of potential risk in mains driven 
equipment that all too often are taken for granted. There 
are, of course, extreme cases like the ladies' dangling 
necklace test and the test which inserts artificial fingers 
into apertures almost in determination to find live contact. 

Generally the scheme is an excellent one. In most British 
equipment, that is designed and manufactured by 
responsible people, it is unlikely that no thought will be 
given to hazards such as shock, fire risk, ionised radiation, 
implosion and the like. 

What has been needed is some form of yardstick by 
which a known hazard can be measured. Let us not be 
carried away by any thought that this standard is for manu- 
facturers only. There are frequent cases where more strict 
attention to detail is needed by everyone who has mains 
driven appliances or electronic equipment. 

We have only one serious complaint: that is the use of 
graphical symbols to indicate the nature of the supply 
(a.c. or d.c.) and to indicate live terminals. To the uninitiated 
layman, technical symbols mean nothing and he will not 
be inclined to buy BS3939 to find out before operating his 
new purchase. 

Elsewhere in this issue we have highlighted only a few 
of the points in BS415 that we feel the general public need 
to know about. It is stressed that the detailed specification 
is designed to cover most contingencies of normal opera- 
tion'; we recommend manufacturers, suppliers and users 
to refer to this for more information. 

M. A. COLWELL-Editor. 

'OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL'II!IIIIIIIIIIIIIIII!IIIIIIIIIIIIIIII IIIIIIIIIIIIIII!III!IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIP= 

The May issue of Practical Wireless will include 
a special pull-out feature to make a handy 
booklet "Guide to Long Distance Reception of 
Radio and TV", (useful for locals, too!). Also 
a ppearing will be constructional projects: ,the 
medium wave "Mini -Pop" (goes in a jacket 
pocket); an audio booster and power supply to 
enable you to hear cassette recordings in the 
c ar; a trace doubler to enable you to convert 

- a single-beam oscilloscope for four displays. 
We shall also be giving first details of a super 
new project that we know will appeal to sports 
fans all over the world. Don't miss out-order 
your copy regularly NOW. 
(All advanced details are subject to the current 
national industrial situation). 

Further details on page 1167 

; 

Export sales of 
British made Dolby 
IN a recent statement Phoenix 

Videosonic Ltd., of Braintree, 
Essex, Europe's only manu- 

facturer of Dolby Noise Reduc- 
tion Units announced significant 
export sales to Europe, North 
America and Japan. 

A Videosonic spokesman stated: 
"Videosonic leads the world' in 
the technical specification of its 
equipment: in the PD4 we have 
introduced a new high level 
Dolby 'B' circuit providing a 
unique range of over 95dB be- 
tween noise and 0.1% distortion. 
At this time the PD4 represents 
the ultimate way to take the 
PSSST! out of tape. 

To further extend our lead in 
the World Hi-Fi market, the 
PD2b has been introduced as the 
world's first battery operated 
Dolby Unit, allowing `field' use in 
the most rigorous conditions. The 
integral microphone pre -amplifier 
makes this an ideal unit for re- 
porter or similar usage. 

World recognition of Video - 
sonic technical manufacturing 
competence has been most encour- 
aging, and we can only take 
pride in our immediate penetra- 
tion of the Japanese market in 
the face of very strong local com- 
petition. We are advised that our 
range of Dolby products will be 
displayed and demonstrated in 
the top 850 Hi-Fi Retail Shops in 
Japan, and that local response to 
date has been very positive. Our 
first shipment to Japan leaves 
this week. 

Portable Fluorescent 
Lamp (March P.W.) 

WILL readers please note, 
that the transformer 
specified is now no longer 

available. An improved trans- 
former is available from Messrs 
G. F. Milward at 77p plus 20p 
p & p. This includes full modific- 
ation details and uses fewer com- 
ponents. A 21 in. 13W tube is 
available at 50p + 20p p & p, 
and it is claimed that this tube 
gives a greater light output than 
the 15W tube. S.A.E. to G. F. 
Milward for further details. 
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Bargains galore 
TF you are in the "Ally Pally" area on March 24th, pay a visit to the 

Collector's Bazaar which is being held in the Palm Court. 
This is a five -bazaar event which includes militaria, vintage post 

cards, vintage toys, transport relics and, of most interest to our readers, 
vintage records, horn gramophones, phonographs and probably some 
items of vintage radio equipment. 

Practical Wireless visited one 
of these bazaars held at St. Johns 
Wood a few months ago, and it 
was there that Colin Riches pur- 
chased an Edison "Gem" phono- 
graph to be featured in a future 
"Going Back." 

If any readers want to find out 
the details of hiring a stall at the 
bazaar (£3.50 for the day) con- 
tact the organiser John Carter, 
Smewins, Shottesbrooke, nr. 
Maidenhead, Berks, SL6 3SR 
(Tel. Shurlock Row 539). 

Otherwise, put on your cycle 
clips and pedal along to Alexan- 
dra Palace, Wood Green, London 
N.22, on March 24th. They'll let 
you in at 1 p.m. but be sure to 
have your entrance fee of 30p at 
the ready. 

Hi -Fidelity 74 
HI -FIDELITY 74 is a rival - 

exhibition to the Sonex 
show. It will be run at 

the same time and held at the 
Heathrow Hotel, Bath Road. It's 
the idea of Malcolm Blockley 
who is the Hi-Fi Division Sales 
Manager of Pyser-Britex Ltd.- 
the sole UK distributor of 
Marantz, Teledyne and Kensonic 
equipment. 

The organiser states that this 
show has been arranged because 
many manufacturers are fed -up 
with trying to demonstrate their 
products in small, cramped hotel 
bedrooms. 

Hi -Fidelity 74 will run from 
March 27th to 31st inclusive but 
the first two days will be for the 
trade and press only. 

Blast them out ! 
IN order to reduce the effects 

of interference from an East 
German station at night, the 

BBC has increased the transmit- 
ting power of the Radio 4 Moor - 
side Edge transmitter to 300kW. 

Public Address 

R and TV 
Components Ltd. 

\ their March advertisement, 
the price of postage and pack- 
ing for the "Stereo 21" should 

have read £1.60. Apologies to 
R and TV Ltd. 

Exhibition 
Readers who have an interest 

in outdoor activities, such as 
rallies, will be planning events for 
the coming season. To get up to 
date on public address installa- 
tions, it would be worthwhile to 
visit Sound '74, the international 
exhibition of the Association of 
Public Address Engineers. A lec- 
ture programme will be held con- 
currently on' p.a. design, building 
acoustics, microphones, and the 
financial side of public address 
work from the practical point of 
view. 

The A.P.A.E. has received more 
stand space bookings than pre- 
viously, but there are still a few 
left for those who wish to come 
in at a late stage, including sup- 
pliers of disco equipment. 

Admission is free to all in- 

terested persons: tradesmen, 
manufacturers, buyers, and users 
of public address and allied equip- 
ment in the entertainments busi- 
ness. Tickets can be obtained 
from exhibitors or from the 
A.P.A.E. Secretariat, 6 Conduit 
Street, London W1R 9TG. 

The scope of activities covered 
is extended to include audio-visual 
effects. 

Overseas readers will be in- 
terested to learn that the A.P.A.E. 
are exhibiting in Hall 9A at the 
Hanover Fair from 25th April to 
3rd May 1974 and at the 
I.C.E.T.I.A. exhibition at Mel- 
bourne, Australia from 7th to 
11th October. 

Practical Wireless will be on 
show at the Hanover Fair. 

UK wavebands and frequencies 
THE BBC Engineering Department have issued a useful data shee1. 

which shows the frequencies and wavebands allocated to broad- 
casting in the United Kingdom. Below we give the details from 

that sheet: 

Band 
Low frequency (1.f.) 

(long waves) 
Medium frequency (m.f.) 

(medium waves) 
High frequency (h.f.) 

(short waves) 

Band I (v.h.f.) 
Band II (v.h.f.) 
Band III (v.h.f.) 
Band IV (u.h.f.) 
Band V (u.h.f.) 
Band VI (s.h.f.) 

Frequencies 
160-255kHz (1875-1176m) 

525-1605kHz (571-187m) 

3950-4000kHz (75-m band) 
5950-6200kHz (49-m band) 
7100-7300kHz (41-m band) 
9500-9775kH-z (31-m band) 
11709-11975kHz (25-m band) 
15100-15450kHz (19-m band) 
17700-17900kHz (16-m band) 
21450-21750kHz(13-m band) 
2560G-26100kHz (11-m band) 

41-68MHz (channels 1 to 5) 
88-97 6MHz 
174-216MHz (channels 6 to 13) 
470-582MHz (channels 21 to 34) 
614-854MHz (channels 39 to 68) 
11700-12500MHz 

(11. 7-12 . 5GHz) 

Service 

a.m. radio 

405 -line television 
f.m. radio 
405 -line television 
625 -line television 
625 -line television 
Not yet in use for 

broadcasting 
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IMAGINE the situation: you are driving your car 
in. drizzly rain, you put on the windscreen wiper. 
One sweep is sufficient. so you switch it. off. Five. 

ten or fifteen seconds later the windscreen needs 
another wipe, so you switch on the wiper again for 
another single stroke. This could go on for some 
time and tends to be wearisome. 

The circuit here described saves this tiresome 
routine and allows you to relax in the automation 
of a variable time -sweep wiper. Although the circuit 
is designed for wiper motors with automatic parking 
facility, there is some information at the end of the 
article which will be helpful to those who have 
wiper motors without this facility. 

A VARIABLE 
TlE SWEEP 
WINDSCREEN 
WIPERRs.Co«INs 

Fig. 1. Circuit of the Quickwlpe 
fora vehicle with a POSITIVE 
earth system. It is essential to 
be::quite sure which side of the 
>1ery is connected to chassis. 

Fig. 2. In this 'devil: f 
NEGATIVE earth..: :System 
different transistors: ate.. tteei' :::; 

and capacitors and Mode* are 
reversed compared tp ihC&e.: 
Fig, 1.., 
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Figures 1 and 2 are the circuits for positive and 
negative earthed vehicles; the difference lies only 
with the active components and reverse connection 
of the polarised ones. The circuit action remains the 
same. Trl and Tr2 form a multivibrator generating 
a pulse of fixed length vtith a variable repetition 
rate. VR1 allows this rate to be varied between 
approximately 3 and 30 seconds. Tr3, 4 and 5 form a 
pulse amplifier to drive the wiper motor. 

The fixed pulse length is 34. second which is 
sufficient time to drive the motor long enough for 
its internal switches to take over the drive and thus 
return it to the park position. Switch SI is centré 
off. One switch. Sib. switches for continuous opera- 
tion, earth being directly applied to the motor. 

In the other position, S1 a, applies 12 volts to the 
circuit and Slb connects the. motor as the load for 
the pulse amplifier. The vehicle wiper switch' may 
now be regarded as redundant. or left in the circuit. 
as desired. 

CONSTRUCTION 
The whole unit can be comfortably housed in a 

die-cast box measuring 312 x 138 x 118 in. Figure 3 

_' ; ., 
rr: 2i 

RF E D C'--- 
r 

I 
je k;? 

T 

Case earthing 
via fixing bolt 

IAM 015B1 
Terminal block 

Transistor must be 
insulated from lid 

r 

Tr5 b 
e 

o 

o 

Increase delay 

Printed circuit 
board 

G 

Vehicle 
chassis 

Terminal block ,_ -12V 

Vehicle 
chassis 

Ignition 
switch 

IAM 01591 

Fig. 3, left, shows PCB actual size and component layout for POSITIVE 
earth unit. Fig. 4, above, illustrates external wiring of Quickwipe. 

shows the printed circuit board. Tr5 is mounted on 
the lid with insulating washer and bushes. All leads 
from the circuit board and. Tr5 are connected to 
a five -way terminal strip fixed' to the side of the 
box. This enables easy connection to the vehicle's 
wiring, as shown in Fig. 4. 

Confirm the chassis polarity of the vehicle before 
constructing the unit, then use Fig. 1 OR Fig. 2 as 
appropriate. 

Box lid, with output transistor, removed to show PCB which is norm- 
ally bolted into box, as in Fig. 4. 
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* components list 

Resistors 
R1.' 68ki3 
R2 100ks2 
R3 220k32 
R4 8°8kS2 
Resistors 10% +W ex 

Capacitors 
:.;C1.1000/iF 25V 

Semiconductors"-, '. 
D1 9V zener 400irrW.'.` :::l32'' 1N99 

Positive Earth..: A,C12$ . Tr5 

Negative Earth .`Tr1..4 BC108.: -..; Tr5 

R5. 
R6. 47{cD .....::.. 

:..:: 

:: , .; VFtt ::.: 2M..E1, 
rPt;;R7 3W- 

Miscellaneous 
Si, Double pole -double throw switch, centre off. _ 
Diecast box (RS "Camps.--93ox: 992' .: Printed': 
circuit : board. Insulation, kit for Tr r. five way 
terminai block. 

NOTE: It may be possible to arrange the fixed 
pulse length to correspond with the time taken for 
the wipers to travel one complete sweep, in the case 
of wipers without the self -park facility. This could 
be achieved by altering the values of R.3 and C3. 

These points are offered only as helpful guides. 
The author has conducted no tests in this regard 
and cannot therefore give any facts regarding 
accuracy or success. 

w TECHNICHOS 

011IfI V o. 3 Solution 

'u 2S E 
4V51 B6RA7TO8R 

9CRAG 
E I 

SPEC 
M E 

I 

U 

F I 

E 

C 
V"N I P 0 T I al TA A 13PRESET 
C 14L 0 C K D A 

:ESS E 16M "TOL 
0 
i`' 0 

0 
U 

L 
21U 

. 

P0 0 
a 
0 T 

re 
U 

L 

F E a 1 L 
R 

AME 
24L irr E 0 

vI C 
D 
E D 

E I 

KOCHELLE 
I I D E S 

TS 

CLOSED-CIRCUIT TV 
Next month we start a new series aimed at 
giving an essentially practical account of closed- 
circuit TV equipment, its use and, the servicing 
techniques required. To start with, the basic 
element in CCTV work, the vìdicon camera tube, 
is explained along with its basic circuitry. 

° TRANSISTOR FIELD TIMEBASES 
Fully transistorised field-timebases have been - 
around for some time now, particularly in colour 
receivers, and have proved to be generally very ,. 

reliable. Nevertheless it is time we took a looked 
common faults and their causes, also at the 
operation of the class A output stage generally 
used. 

THE DIODE° DROPPER 
The use of a diode dropper in the heater circuit 
reduces heat dissipation and is also cheaper 
than using a completely resistive dropper. The 
action of the diode dropper circuit is often 
misunderstood however, which can lead to the 
use of an incorrect accompanying resistor value -- 

and damage to the valves in the chain. The 
circuit action will be explained and the -procedure 
for determining the value of the accompanying 
resistor given, either for designing a new circuit 
or for working out a diode dropper substitution 
for an existing set,, 

SERVICING TELEVISION RECEIVERS 
Thenext chassis to be dealt with by Les Lawry 
Johns is the Pye 169 single -standard mono 
Chrorrie chassis and its derivatives, the 569, 769 
and 173 

PLUS ALL THE REGULAR FEATURES 

Details of the April issue are subject to the curre 
national situation at the time of going to press. 

TO 

:. rt.,.. . ...i +`Yw .n r r ,..-.m . ..... 

(Name of Newsagent) 

Please reserve/ deliver the APRIL issue of 
TELEVISION (25p) and continue every month until 
further notice. 

NAME 

ADDRESS 
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GUIDE TO 

multi -range 
test meters 

IT does not seem many years since test meters 
were so expensive that, in the radio and TV 
trade, at least, one was shared between several 

engineers, the losers having to make do with wet 
fingers and neon screwdrivers! Test meters are now 
relatively cheap so that no enthusiast or handyman 
can really afford to be without one; whether it be 
for attending to the Hi-Fi system, fixing the car, or 
even sorting out a fault on the front door bell. 
Despite their simplicity in operation these meters 
can deceive the unwary and so it is hoped that a 
little basic theory will be of practical assistance. 

The multi -range test meter commonly contains 
ranges such as AC and DC voltage, DC current and 
at least one resistance range. Other functions may 
be included on the more elaborate instruments but 
all use the basic meter movement plus the switching 
of various internal components in or out of circuit. 

The DC Voltmeter 
The meter movement fitted to most modern test 

instruments needs a current of something in the 
range of 1 to 1/100 of a milliamp to move a pointer 
across the full extent of the scale. The theoretical 
circuit of the basic meter movement is shown in 
Fig. 1. The "internal resistance" is not an actual 
resistor, but is the resistance of the coil of wire 
in the meter movement. From Ohm's Law, (volt- 
age = current X resistance) this lmA meter move- 
ment shown will require a voltage of 0.1 volt for 
full scale deflection, (1/1,000X100/1=0.1 volt). This 
basic meter could therefore be used to measure 
voltages of up to 0.1 volt or currents of u_p to 
1 milliamp-not very useful! 

lmA 

Internal 
resistance 
100n 

Fig. 1: Representation of meter movement must 
include resistance of moving coil. 

The meter movement is basically a current 
operated device, but it can be made to read various 
quantities. A little thought will show that a lmA 
meter movement will read full scale if 1 volt is 

H. LEEMING G3LLL 

applied to it through a series resistance which, in- 
cluding internal resistance, totals 1,000 ohms. From 
Ohm's Law, 1 volt across 1,000 ohms causes a cur- 
rent of lmA to pass. A voltmeter using a lmA 
meter movement is said to have a sensitivity of 1000 
ohms per volt. 

1mA 

90011 9.9k 99.9k 999.9k 

10V 100V 

1000v 

Fig. 2: Series resistors for voltmeter allow 
for coil resistance. Only of importance on 
lower ranges. 

Fig. 2 shows the meter wired to read four 
ranges of voltage and it will be seen that the total 
resistance of the meter is 1,000 ohms for every volt 
of the range in question. For this reason it is 
referred to as 1,000 OPV and this would usually be 
marked on the meter scale. 

Such a meter does have its disadvantages arid its 
relatively low resistance can greatly affect circuit 
voltages as will be shown. In Fig. 3a two 1 ohm 
resistors are connected across the supply and the 
voltage between X and Y is measured. If the meter 
is switched to the i volt range it has a total resis- 
tance of 1,000 ohms (remember 1,000 OPV) this resis- 
tance being shunted across R2. As the meter resis- 
tance is very high, compared to Rl and R2, its 
effect is negligible and the reading is given 
accurately as 0.5 volts. If, however, the meter is 
transferred to the circuit in Fig. 3b and another 
reading is taken the resulting accuracy is quite 
different. Once again, the reading should be 0.5 
volts, but note what happens when the meter is 
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connected across R2. R2 is shunted by the meter's 
resistance of 1,000 ohms and the resistance of the 
bottom half of the circuit drops to around 900 ohms. 
The voltage divides itself according to the ratio 
of the resistors and the meter reads just below 0.1 
volts. 

(a) (b) 

Fig. 3 (a) and (b) : to demonstrate effect of meter resistance on high and low resistance circuits. 

The meter is not really wrong, it simply reads the 
voltage that is present when it is connected. Using 
the same meter a more accurate reading could be 
taken by switching to the 10 volt range when the 
test meter's resistance would rise to 10,000 ohms; 
the meter's resistance in parallel with R2 would then 
total 5,000 ohms and whilst the voltage reading 
would still be low at 0.33 instead of 0.5, it would 
be a little more realistic. Could we take the same 
argument further and switch to the 100 volt range 
with a meter resistance totalling 100,000 ohms, and obtain an accurate result? Unfortunately, no, since 
when the meter was switched to this range the pointer would move so little that we would not be able to take an accurate reading from it. 

If we want a more accurate reading in a high resistance circuit the answer is a more sensitive meter movement that will allow us to insert larger values of voltage multiplier resistors. If for instance, 
we substitute a meter with a 50 micro -amp move- ment, (0.05mA), we will obtain 'a sensitivity of 20,000 OPV. Using circuit Fig. 3b we would then obtain, on the T volt range, a reading that was almost correct, (20,000 ohms being shunted across R2), or by switching to the 10 volt range using this higher sensitivity meter we would obtain a reading that was accurate to within all normal requirements. 

As has been illustrated, the DC voltmeter can only read the voltage which is present when it is connected. It cannot guess at the voltage which appears when it is disconnected. When using a voltmeter one should get into the habit of com- paring the resistance of the range being used with the resistance of the circuit being measured. 
In many cases when operating in a high resistance circuit a more accurate reading will be obtained if a higher voltage range is used. If in doubt a reading should be taken on two adjacent ranges of the test meter. With any good quality instrument these read- ings should be about the same, but if they are not it implies that the meter is loading the circuit on the lower voltage range. 

Valved or Transistorised Voltmeters 
To obtain higher sensitivities using normal tech- niques requires very expensive and delicate meter movements. It is not common practice, therefore, to make multi -range test meters with a sensitivity 
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of much over 50,000 OPV. In some circumstances an 
even higher sensitivity is required, so that test meters of as high a sensitivity as this would be of little use at measuring, say, 0.1 volts in a circuit 
with resistance of several megohms. To enable 
higher sensitivities to be obtained, the valve and. then the transistorised voltmeter were introduced. 
In these devices amplification is used so that an input resistance of 10 megohms or more is pre- sented, even on the lowest voltage ranges. Such instruments are essential if tests are to be made 
in some high impedance transistorised circuits where 
very small voltages are present. 

Frequency Response 
Most test meters are basically intended for making 

tests at the mains frequency and their accuracy 
often falls off at frequencies in the audio range. 
One should check the frequency response of a test meter before relying upon it to check audio or bias frequency voltages. In the latter case it should be remembered that high frequency bias voltages can damage the rectifier in some test meters, and also that even if the meter's frequency response is ade- quate that its loading (possibly only a few hundred 
OPV) can, in many circuits, much reduce any vol- tage present. If it is desired to accurately measure 
voltages at high audio or radio frequencies the valve 
or transistorised voltmeter is again essential. 

The AC Voltmeter 
The AC ranges of multi -range test meter func- 

tion in very much the same way as the DC ranges except that a rectifier is incorporated to enable the basic DC meter movement to function, see Fig. 4. 
As with the DC voltage section of the meter, the amount of loading on the circuit being tested is indicated by the sensitivity in ohms -per -volt. Recti- 
fiers have a tendency to be non-linear at low current 

The Heathkit IM -104 mu timeter, a modern design providing 53 
ranges on four scales. Frequency response up to 50kHz on AC voltage 
ranges. Input resistance of 10 ma on DC voltage ranges. 

(Courtesy Heath (Glos.) Ltd.) 



Bridge type 
metal rectifier 

1V 

CKG661 

10V 100V 

1000V 

N 
ac volts 

Fig. 4: Incorporation of meter bridge rectifier on AC voltage ranges. 

levels and so, in the interest of accuracy, it is 
common to reduce the sensitivity of the test meter 
when switched to the AC ranges. The popular Avo 
Model 8, for instance, has a sensitivity of 20,000 
OPV on the DC ranges but only 1,000 OPV on the 
AC ranges. 

The Direct Current Ranges 
The basic DC meter movement, as we have seen, 

will reach full scale when a small current is passed 
through it. The example shown in Fig. 1 needed 
lmA for full scale deflection. If it is desired to 
measure a larger current, some of the current must 
be by-passed. The circuit with various resistors which 
are known as "shunts" is shown in Fig. 5. The value 
of shunt resistor R3, for instance, is calculated so 
that when the test meter is measuring lA, 999 mil- 
liamps go via R3 and lmA passes through the meter. 

1mA 

Fig. 5: Switchable shunts to increase current range of 
basic meter. 

It is important to note that when measuring cur- 
rent, some voltage is required to operate the meter, 
as was shown earlier, when dealing with the DC 
voltmeter. In this case 0.1 volts will be dropped 
across the meter terminals. In most cases when 
making measurements, as in Fig. 6a, this small volt- 
age drop will make negligible difference, being 
small in relation to the voltages in the circuit. If 
we try to make a test as shown in Fig. 6b however, 

CKG6L3 (a) (b) 

Fig. 6 (a) Correct and (b) incorrect method of inserting meter in -tran- 
sistor circuit. 

this is not the case. Here the effect of adding the 
meter in series with the circuit is to considerably 
increase the value of the emitter resistor. Increasing 
this effective value would mean that the current 
which flowed with the test meter connected would 
be much less than the current which normally flowed 
in the circuit. 

When checking current flow in low impedance 
circuits, it is better to measure the voltage across 
a known resistor and then to calculate the current. 

The Resistance Ranges 
Figure 7 shows a basic method of resistance 

measurement. If the test prods are touched together 
112 can be adjusted until the meter reads full scale, 
the current being provided by the battery. As we 
have seen a lmA meter when used as a voltmeter 

An excellent view of the latest AYO Model 8. It uses printed circuit 
techniques for shunts and switchboards. (Courtesy AVO LW. Dover) 
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has a sensitivity of 1,000 OPV and here, if the bat- 
tery is exactly 1.5V, Rl plus R2, plus internal resis- 
tance must equal 1,500 ohms, when R2 is set to pro- 
vide full scale deflection with the test prods touching. 
If now, instead of touching the test prods together, 
we connect them to a resistor being tested, of 1,500 
ohms, the meter will then read half -scale as an ex- 
ternal resistor of the same value as the built-in 
resistance has been added to the circuit. The centre 
of the scale would be marked 1,500 ohms and with 
suitable calibration resistors of between, say, 50 and 
50,000 ohms, resistors could be checked using this 
set-up, with reasonable accuracy. 

1.5V 
battery 

1mA 

1.5k 

Resistor to 
be tested 

R1 

R2 

Fig. 7: Basic circuit for measuring resistance. 

To divide the range by 10 we can shunt the 
meter as was done on the current ranges so that 
the sensitivity of the circuit becomes 100 OPV, en- 
abling RI and R2 to be reduced to 1/10 of their 
previous value. Alternatively, we can multiply the 
range by 10 by fitting a 15V battery and increasing 
Rl and R2 tenfold. In this way we obtain a meter 
with a centre scale range of 150, 1,500 and 15,000 
ohms on three ranges enabling resistors from below 
10 to above 500,000 ohms to be checked with good 
accuracy. 

A large, clear scale with an anti -parallax mirror is the 
highlight of the latest AVO. 

Use of Ohms Range 
From the above discussion it will be seen that a 

current is passed through the component to be 
tested and that a voltage is also applied across it. 
In most cases this will do no harm, but it is wise 
to be aware that voltages of up to 25 or so are 
possible on the high resistance ranges and that 
currents in the order of 100mA or more may be 
found on the low ohms ranges of some test meters. 
When checking circuits where there is the slightest 
risk of damage being caused, it is wise to avoid 
using the highest or lowest ohms range on the test 
meter and to concentrate tests on the range which 
applies low voltage and low current. If magnetic 
devices, such as tape heads, are tested, note that 
they will be magnetised by the meter current. These 
tests should not be made, therefore, unless a de- 
fluxer is available to remove the residual magnetism. 

It should be noted that no checks of resistance 
can be made unless the circuit which is being tested, 

1mA 

- -1 
Ohmmeter 
circuit 

Voltmeter J 
circuit 

Red (-I-) Black(-) 
probe probe 

Fig. 8: Illustration of reverse polarity of probes in an ohm- 
meter circuit. 

is completely dead. All voltage sources should there- 
fore be disconnected before tests take place, as, 
quite apart from giving the wrong results, severe 
damage can be caused to the test meter and equip- 
ment if resistance tests are attempted on live 
circuits. Devices such as transistors, diodes and elec- 
trolytic capacitors are inherently polarity sensitive 
so the polarity of the voltage output of the test 
meter should be noted whilst making tests on these 
devices. As will be seen from Fig. 8 using normal 
circuit arrangements the polarity of the test prods 
is normally opposite on the ohms range to that 
marked on the meter for the voltage and current 
ranges. 

Decibels 
Many test meters have a scale marked in decibels 

marked in + and - values over a total of 15dB's 
or so. It must be clearly understood that the decibel 
is not an absolute value, such as the ohm or volt, 
but, as will be seen from the shape of the dB scale, 
is a logarithmically based system of comparison. 
Whilst many test meters are calibrated so that 
0dB=0.775V this is just an abitrary figure. In 
practical use, such as measuring the frequency re- 
sponse of an amplifier, the signal level is adjusted 
so that the output when measured with the test 
meter set to a suitable range, reads OdB. If the 
input frequency is then varied the output variation, 
and hence the frequency response of the equipment 
being tested, can be read off directly in decibels. 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
D7170 0,83 E F80 0.48 
DY51 0.85 F.F83 1-03 
DY86/7 042 EF85 0.43 
DY802 0.45 EF86 090 
EABC80 1-00 EF89 0.81 
EB91 0-88 EF91 1 30 
EBC81 0.75 EF92 1.40 
F.BF80 0.60 EF95 1.35 
EBF83 0.62 EF183 0.80 
EBF89 0.58 EF184 0'60 
ECM 075 EH00 0.58 
EC88 0.77 EL34 0.95 
ECC81 045 ELIO 1 05 
ECC82 0.48 EL8I 0.90 
ECC83 0-45 EL84 0.47 
ECC84 0.55 EI.85 0.55 
ECC8b 0.58 F,I.86 0.95 
ECC98 0-75 EL95 0.70 
ECC109 0-71 EL91 181 
ECF80 0.50 ELL80 1.30 
ECF82 073 EM84 1.1.8 
ECF86 0-71 EM87 1-18 
ECH81 100 F.Y51 0-88 
EC H83 1-00 EY86/87 0-42 
F,CH84 0.78 EY88 0-84 
13CL80 0.58 EZ80 0.51 
ECLB^_ 0.61 EZ81 0-40 
ECL83 0.88 GY501 0.90 
ECL86 0.63 GZ34 0.78 

13086 
PC88 
PC97 
PC900 
PCC84 
PCC88 
PCC89 
1300189 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH200 
1011.82 
PCI,83 
PCL84 
PCL85 
PCI.86 
PCL805/85 

0-63 
PD500 1.55 
PFL200 0.80 
PL36 0-88 
PL81 0 75 
PL81A 0.88 
PL82 0-50 
PL83 0-96 

0-75 
175 
0-45 
0.56 
0-52 
0.80 
0-65 
0-65 
0-51 
180 
0.65 
0-85 
0.87 
0 65 
0-71 
0-86 
0.88 
0.54 
068 
0-59 
0-83 
083 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations .for any 
valve not listed. Send 
SAE for lists. 
a71 0.60 
AZ31 035 
CBL31 1-20 
CL33 1.50 
CY31 0-50 
DAF91 0-30 
DAF96 0.50 
DCC90 185 
DF91 080 
DF96 0-50 
DK91 0-45 
10392 0.70 
DK96 0-60 
DL92 0.40 
DL94 0.48 
DL96 0'55 
DY86/7 0B6 
DY802 0-37 
EABC80 088 
EAF42 0-75 
EB91 0-22 
EBC33 1.00 
EBC41 0-75 
EBC81 0-88 
EBF80 0.40 
EBF83 0.40 
EBF89 082 
EBL31. 150 
ECC81 0-40 
ECC82 088 
E.C,C83 083 
ECC84 080 
ECC85 0-40 
ECC88 0-40 
ECH35 1-25 

.ECH42 1.00 
ECH81 0'80 
ECH83 0-45 
ECL80 0-55 
ECL82 085 
ECL83 0.70 
ECL86 0.40 
ECLL800 3.20 
EF37A 1.20 
EF39 1-20 

EF80 0.25 
EF85 0.35 
1:586 0-80 
EF89 0.28 
EF91 0.37 
EF92 0-50 
E1,95 0-40 
E1,98 0.75 
EF183 080 
EF184 0-35 
EL32 0-60 
EL33 1-75 
EL34 0.50 
EL36 0-50 
EL37 2.50 
EL41 0-90 
E1.42 0-90 
EL84 0.28 
EL95 0-40 
ELL80 1.00 
EM80 0.45 
EM81 0.80 
EM84 0.35 
EM85 1-00 
EY51 0-40 
EY86 0-40 
EZ40 0-75 
EZ41 0.75 
F.Z80 0.28 
EZ81 0-29 
GY501 0.80 
OM() 0.45 
GZ32 0-50 
11534 0.65 
G7,47 1-25 
HN309 1-50 
KT61 175 
KT06 2.50 
KT81 (705) 

1-30 
KTBI 1.75 
hT88 2.90 
KTW61 1-00 
MU14 1-00 
178 2-75 

PC86 
PC88 
PC97 
P0900 
PCC84 
PCC88 
FCC89 
PCC189 
PCF80 
PCF82 
PCF86 
PC1'80I 
PCF802 
PCF805 
PCF806 
PC1'808 
PCL82 
PCL83 
PCL84 
PCL85 

0.80 
0.60 
050 
0.48 
0-40 
0-55 
0.50 
0.80 
0.30 
0.36 
0.80 
0.50 
0.50 
0.90 
0.75 
090 
0.35 
0.88 
0.45 
0.50 

PCL805/85 
0.50 

PD500 1-30 
I'EN45 0.75 
PL36 Oß5 
PL81 0.50 
PL82 0-45 
PL83 0.45 
PL84 0.40 
PL500 0P75 
PL504 0-75 
PL508 0.90 
PL509 1-55 
PL8O2 0-95 
FX4 3.50 
PX25 3-50 
PY33 O -sa 
PY81 0.30 
PY82 0 35 
PY83 0$8 
PY88 0.40 
PY500 1-00 
PY81'800 0.50 
PY801 0 50 

EXPRESS 
POSTAGE 
5p for 1 Valve. 
Each add itio al Valve 
add 20. 

PL84 0 66 30C15/ 
PL504 0-88 PCF800 1-05 
PL508 1-05 30017 1-00 
PL509 1-55 30018/ 
PL802 0-96 PCF805 0-90 
PY33 0.66 30F5/PF818 
PY81/800 0.50 110 
PY82 0-55 30FL1/ 
PY88 0-60 PCE800 0.75 
PY500A 105 30E1.2 0-75 
PY800 0-50 30E1.12 1.05 
PY801 0-50 30FI.14 0.85 
1*26 1-00 30L1/PCC84 
1/191 1.00 0-52 
17103 0-50 30L15/PCC805 
UABC80 
UBC81 

0-90 
0-70 1.05 

GB F89 0.60 30L17 0-90 
UCC85 0-60 30P4MR 180 
UCF181 1-00 301'12/PC801 
UCL82 0.70 1-05 
UCL83 0.70 30P19/P(:802 
UF'89 0-80 1-00 
111,84 
UY85 
6/30L2/ 
ECC804 

0.95 
0.50 

1-00 

30PL1/PCL801 
0.95 

30PL13/ 
6F23/EF812 PCL800 1.20 

1-05 30PL74/ 
3001/PCF80 PCL88 1-25 

0-51 30PL15 1.05 

811141 3-00 OJO 080 
81161 0.75 63751 0 45 
T41 1-00 697(0 0.40 
1114 1.00 6KOGT 0.75 
U25 0-85 6K751 0.45 
9)26 0-85 6K7G 080 
9)191 0-75 6K8I 0.70 
UA B(380 0-40 61{8(1 0-45 
UA F42 0-75 61{25 0-75 
17E041 0-75 SLOG 0-55 
UBC81 0 45 6ß7M 0.50 
UBF30 0-40 6070 0.50 
1713F89 0 40 68L7GT 0.48 
11C085 0-45 6897711T 0.48 
UCH42 0-75 69Q7GT 0-50 
UCH6I 0.40 6Ú5G 075 
UCL82 085 ß66G 0.40 
UCL83 0 70 6V6GT 0-45 
111,41 0.75 614 0.40 
UF89 0-40 615(4 0.40 
UL41 0.85 6X5GT 0.45 
17L84 0 43 7B6 0.75 
17141 0-48 7B7 0.70 
17Y8.5 0 40 705 1$0 
VR105-30 0-40 706 0.75 
VR150-30 0-40 7117 0.70 
OA2 0-40 7117 0.75 
0132 040 797 2.25 
IR5 0-45 7Y4 0.75 
155 0-30 12AT8 0-40 
1T4 0-30 12AT7 0-40 
304 0-40 12AÚ6 0-45 
3V4 0.70 12AÚ7 083 
5R4GY 080 12AX7 0.38 
5U4G 0-40 1211A6 0.45 
5V4G 030 1213E6 0-50 
5Y3GT 0-45 1001 080 
5Z4G 0-45 30015 1-05 
0/30L2 0-90 30C17 1.10. 
OAKS 0-40 30018 0.90 
6AbF5 090 3úF5 1.10 
6Aß5 0-45 30FL1 0.80 
6A970 0.85 30FL2 0.75 
OATS 0.45 30FL14 0.90 
6AU6 080 30L1ß 1.05 
OB A6 
6BE6 

0-28 
0.35 

30L17 0.95 

613116 0-75 30P4MR 180 
6BJ6 0 55 301312 1-05 
6BQ7A 0-55 30P19 1.00 
68R7 1.00 30PL1 0.95 
63357 
()MVO 

1-35 
090 30PL13 1-20 

63W7 0.90 30PL14 1.25 
6C4 085 3ßW4 0.50 
6CD6G 180 35Z4GT 0.70 
60146 1 40 5001)60 1.20 
6CW4 
61,23 

100 
1.05 

807 0.50 
6E25 1-00 813 ITT 813 
6E28 0 70 813 'USSR 
635M 0-65 05.75 
6JSC 0 45 056A 1.00 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 

3p for firnt Tranriab'r. 
fee each additO-mal add lard, Texas, RCA, Fer- 
1p. ranti, Motorola,- ITT, 

Fairchild, Lucas, etc. 
AA119 
AAZ73 

07 
0.10 

BD132 0-50 
BF115 '0 22 Quantity discounts on . 

A1515 
AC107 

0.10 
085 

BF167 0 25 
BF173 0-28 application. Send SAE 

AC126 
10127 

025 
025 

BF179 0-33 
BF180 0-35 for full lists. 

AC128 0.20 BF181 085 
AC176 0.25 BF194 013 
10187 020 13E195 013 OCIO 1.00 2'1X500 0.15 2N2046 050 
AC188 020 BF197 015 0020 2.00 ZTX501 0-15 2132904 0.20 
ACY21 0-22 BP200 0 32 0023 1.25 ZTX503 0.16 25/29041 0-25 
ACY39 065 BF861 0 25 0(325 0 40 ZTX531 0-25 212905 012 
AD140 0 50 BF898 0 25 0(328 0.70 ZTX 550 0-18 2N2905A 0.25 
AD149 060 BFX29 0-28 0035 0 55 11914 0-06 2N2900 0-20 
AD161 0.39 BFX88 0.22 0036 0-85 IN4001 0.6 25129.26 0.10 
ADIB2 089 BFY50 0-20 0042 0-40 114002 07 2N3053 0.00 
AF11i, 025 BFY51 0-20 0(344 0.18 114003 0-8 2N3055 0.60 
AFI16 0.25 BFY52 0.20 0(345 0.18 1574004 0 8 2133525 080 
A 011 020 BFWIO 061 007) 0-15 íN400.5 010 2N3614 0.59 
A F186 040 BY100 0.15 0072 0-25 114006 0.12 213615 0.65 
11,239 0.44 BY126 0-14 0076 0-39 I974007 0-12 2573702 0.11 
A8Y27 080 BY127 OP15 DC77 0.55 114(109 0 06 2N3703 0.12 
A9Y26 0.25 BZX61 merles 0081 0.28 IN4148 0-06 2/3704 0.14 
BA 10'2 025 0.20 0(7811) 0 28 10921 0-07 213705 0-12 
131115 010 BZY88 belles 00812 , 0-45 182033 0.20 2813706 0-10 
BC107 0.12 010 0083 0-25 182(151.1 0.10 2163707 0-13 
BC108 0.12 CR91-05 080 00140 0.65 1921001 0.20 213708 0.07 
BC109 012 CR81-40 0-45 00170 0.25 I93010 0-25 213709 0.10 
140113 0.16 CR83-05 0 40 00171 080 21696 OP15 2E3710 0.11 
BC1.17 021 CR83-40 0 55 00200 0-55 21697 0.15 2N3711 011 
BC143 080 b1JE340 0-50 00201 0.80 213700 0.10 2N3819 035 
BC147 0.12 MJE370 0-88 00202 0-90 2N706A 0.12 2513820 0.50 
BC148 0.10 MJE520 0.65 00203 0.55 2NI131 0.25 213823 0.50 
BC160C 0.14 MJE2955 1.10 OCP7I 1.00 211132 0.25 2N3903 0-15 
BC182 0.12 MJE3055 0-75 ORP11 0-55 213130.2 0.18 213904 0.20 
BC182L 012 MPF102 0.40 ORP60 0-45 2N1303 0.18 2N3905 0.25 
BC184L 013 MPF1O3 0-36 T1005 0.20 2131304 0-22 213908 0.18 
BCY32 1 20 MPF104 0.35 TIC44 0.29 2131305 022 214058 0.15 
BCY33 088 MPF105 0-46 TIC226D 150 2131306 0-28 214059 0-10 
BCY34 0.45 NKT404 0.60 TIL209 0-25 2/31307 0-28 214000 0.13 
BCY70 0.12 OA5 0.60 TI543 0-28 211308 088 2874061 0.13 
B0Y71 0 20 0A10 040 ZTX107 0-12 211300 0B0 2N4002 0.14 
BCY72 015 0179 010 ZTXI08 0-10 211613 0-20 31141 081 
BCZI1. 0 65 OA81 0.10 ZTX300 0-14 2131614 0-45 40360 0.40 
BD121 1.00 OA91 0 7 ZTX301 0-14 2132147 0.75 40361 0.45 
BD124 080 0 120 0.08 ZTX302 020 212160 190 40362 0.40 
130131 045 0A202 0-10 ZTX304 0.24 2N2369A 0-16 40430 0.85 

8N7400 0.20 8Nî425 087 8977473 044 9174107 0.51 81374157 1-09 
817401 0.20 8137427 0-37 0977474 0.48 09774110 0.57 ßN74170 2-88 
8517402 0.20 0877428 0-43 0/7475 0-59 8174111 0.86 ßN74174 1-80 
ßN7403 0.20 0147430 0.20 9977476 0-45 05(74110 1.00 01674175 1-29 
0,877404 0.20 817432 0.37 87(7460 0.80 58774119 192 07474176 1.44 
BN7405 0.20 ßN7433 0.43 07(7482 0.87 8/474121 057 81374180 2-30 
ßN7406 0.40 0977437 0-43 8137483 1.20 ßN7412.2 0.80 82674191 2-30 
817407 0.40 8/7438 0.43 0067484 1.00 98774123 1.44 91374192 2-30 
8977408 0.25 0957440 0.20 ßN7486 030 02674141 1.00 88774193 2-30 
0877409 083 9N7441AN - 0907490 0-75 0/74145 1.44 SN74184 1-72 
BN7410 080 0.85 0977491/97 5174150 2.50 ßN74195 1.44 
0/7411 010 017442 0.85 1.10 9174151 1.15 ßN74196 1-58 
8977412 0.28 8137450 0.20 0877492 0.75 02674154 2.30 01174197 1-58 
017413 0-30 0977451 0.20 017493 0.75 8N74155 115 0N74198 3-16 
0977416 0-30 8117453 0-20 017404 0.85 01374156 1.15 ßN74199 2-88 
8/7417 080 0/37454 0.20 817495 0.85 

DIL 14 pin 15p 
SOCKETS 16 pin 17p 

ßN7420 
0147422 
817423 

0.20 
0.28 
0.40 

ßN7460 0.20 
0N7470 083 
13517472 0.38 

9/47496 100 
0957497 482 
09774100 2.16 

VAT 
10% to be 
added to 
all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8'00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A/c's available to approved 
companies on application. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. 

' 

-VALVE MAIL ORDER CO. 
16a Welffield Rd., London, SW1 S 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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Goodmans 
Goodmans 
Goodmans 
Goodmans 
Goodmans 
Goodmans 
Goodmans 

ohm £39.6 
Goodmans Audiom 100 £9.5 
Goodmans Axent 100 £6.6 
Goodmans Axiom 401 £15- 
Goodmans Twinaxiom 8, 8 or 15 ohm £6.7 
Goodmans Twinaxiom 10, 8 or 15 ohm £7.6 
Kef T27 E4.7 
Kef T15 £5.7 
Kef BI10 £6.7 
Kef B200 £7S 
Kef B139 £11.7 
Kef DN8 £1.9 
Kef DN12 £4.12 
Kef DNI3 £2.75 
Richard Allan 12" d/c 3 or 15 ohm £2.50 
Richard Allan CG8T 8" d/c 8 ohm £6.35 
WMTI speaker match, trans. 3-I5 ohm El IO 
Wharfedale Super 10 RS/DD £9 80 
2f" 64 ohm, 70mm 8 ohm, 70mm 80 ohm -65 
7" x 4" 3, 8 or 15 ohm £1.38 
8" x 5" 3, 8 or 15 ohm £1.38 
10" x 6" 3, 8 or 15 ohm fí92 

WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
Baker Group 25, 3, 8 or 15 ohm 
Baker Group 35, 3, 8 or 15 ohm 
Baker Group 50/12, 8 or 15`ohm 
Baker Deluxe 
Baker Major 
Baker Superb 
Baker Regent 
Celestion PST8 (for Unilex) 
Celestion MFI000, 8 or 15 ohm 
Celestion HFI300, Mk II 
Celestion GI2M, 8 or 15 ohm 
Celestion G12H, 8 or 15 ohm 
Celestion GI5C, 8 or 15 ohm 
Celestion GI8C, 8 or 15 ohm 

£6.60 
E7.50 

£12.50 
£9.75 
£7-50 

£12.00 
£7.00 
£2.55 

£10.45 
£6.16 

£12.00 
£15.00 
£24-00 
f33-00 

EM 13 x 8, 3, 8 or 15 ohm £2.15 
EM 13 x 8 d/c, 3, 8 or 15 ohm E2.35 
EM 13 x 8 t/tw, 3, 8 or 15 ohm £3.60 
EM 13 x 8 type 350, 8 ohm £8.25 
EM 8 x 5, cer. mag., 8 ohm El .65 
EM 8 x 5, 10 watt d/c roll surr., 8 ohm £2.50 
EM 64" 93850, 4 or 8 ohm £2.80 
EM 5" 98132CP, 8.ohm £2 30 
Elac 9 x 5, 59RM 109 15 ohm, 59RM 114 

8 ohm 
Elac 6f" d/c roll surr., 8 ohm 
Elac 6f" d/cone, 8 ohm 
Elac Tweeter TW4 4" 
Elac 1O" 8 ohm 

£2.65 
£3.35 
£2.65 
£1.21 
£2.65 

Fane Pop 100 watt 18" £22.50 
Fane Pop 60 watt 15" £13.00 
Fane Pop 50 watt 12" £11.00 
Fane Pop 25/2 12" £6.40 
Fane Pop 15 watt 12" £4.40 
Fane Crescendo 12A or 12B £29.00 
Fane Crescendo 15 £36 00 
Fane Crescendo 18 £47.50 
Fane 807T 8" d/c roll surr. 8 or 15 ohm £3.85 
Fane 808T 8" d/c 8 or 15 ohm £2.75 
Goodmans 8P 8 or 15 ohm £4.49 

SPEAKER KITS 
Wharfedale Linton 2 (pair) £19.25 
Wharfedale Glendale 3 (pair) £34.50 
Wharfedale Dovedale 3 (pair) £52.00 
Richard Allan Twinkit (each) £8.25 
Richard Allan Triple 8 (each) £1300 
Richard Allan Triple (each) £18.00 
Richard Allan Super Triple (each) £21.50 
Goodmans DIN 20 (each) £8.75 
Fane Mode I (each) £9.96. 
Peerless 20-2 (each) £10.41 
Kefkit 2 (each) £23.50 
Kefkit 3 (each) £34.00 
Helme XLK25 (pair) £18.17 
Helme XLK50 (pair) - £37.18 
Baker Major Module £9.50 

1 
P.A. and Hi-Fi Speaker Cabinets. 
Send for Free booklet "Choosing a Speaker". 
Carr. and Insurance 75p per kit (£I -50 pair). 

PA/DISCO AMPLIFIERS 
Carriage and Insurance f100 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 

OP 8 or 15 ohm £4.70 RADIOS/CASSETTES 2P 8 or 15 ohm fl 1.65 GrundigSoloBoy 8 or 15 ohm £18.00 o y 
8P 8 or 15 ohm £31.00 Grundig Top Boy 
2P -D 8 or 15 ohm £15.25 Grundig Party Boy 500 
2P -G 8 or 15 ohm E14.50 Grundig Melody Boy 500 
2AX Audiomax 8 or 15 -Grundig Elite Boy 500 

5 Grundig Signal 500 
o Grundig Yacht Boy 210 
o Grundig Melody Boy 1000 
o Grundig Satellit 2000 
9 Grundig C410 Cassette 
I Grundig RF430 mains radio 
5 

Grundig RF310 mains radio 
an erg TP41 

5 TT Weekend Auto 
TT Golf Preset 

0 TT Colt 
5 TT Europa 
2 TT SL53 Cassette 

TT Studio 60M Cassette 
TT Studio 73 Cassette 

Bush VTRI78 5 band (inc. air) 
Koyo KTRI770 II band 
Koyo KTR1663 or 1664 8 band 
Koyo KTRI883 5 band 
Murphy BA209 Radio/Cassette 

£46.00 
£25.00 
£30.00 
£55.00 

. £16.00 
£17.75 
£22.75 
£26.75 
£26.75 
£26.50 
£34.00 
£38.75 

£121-00 
£28.50 
£26.75 
£22.00 
£43.00 
EI8-00 
£24.50 
£11-50 
£20.50 
£25-75 
£32.75 
£48.00 
£29.00 
£58.95 
£42.00 
£22.00 
£32.75 

Carriage and Insurance 75p. 
FREE with each radio -World radio stations 
book. 

FREEwith speaker orders over £7 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and perfect. Prompt despatch. - 

Carriage and insurance 35p per speaker (tweeters and crossovers 20p) 
ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 IHF. Radios etc: IO Swan St., Wilmslow, Cheshire SK9 IHF. 
Telephone Wilmslow 29599 

SINCLAIR CALCULATORS 
Cambridge Kit £2395 (£2.80) 
Cambridge Assembled £2595 (£3.00) 
Executive £32.,95 (£3.70) 
Executive Memory £3995 (£4.40) 

FERRANTI ZN414 
IC radio chip with data £1.20 (23p). Also available kit of parts to build a MW/LW radio £2.39 (35p). 
Send sae for free leaflet. 

SINCLAIR PROJECT 80 . 

AFU £5.95 (80p) I ' SI 
240 £4.65 (67p). 

á;l Z60 £5.95 (80p) 
~. 

016 £6.70 (87p) 
PZ5 £4.28 (55p) .. 
PZ6 £6.95 (92p) 
PZ8 £695 (92p) 

.. 

Decoder £6.45 (85p) Trans for PZ8 £2.95 (50p) 
Tuner £9.95 (£1.20) Stereo 80 £9.95 (£1.20) 

SINCLAIR 
SUPER IC12 
6W rms power 
with 44 page 
booklet and 
printed circuit 
£2.10 (43p) ..r 
SWANLEY IC TOMORROW 
The world's most powerful IC amplifier. Similar 
to the ICI2 but rated at 10W rms power. Supplied 
with data but no printed circuit £2.60 (47p) 

DELUXE KIT FOR THE IC12 
Includes ail parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.55 (26p). Stereo 
model with balance control £3.50 (46p). 
IC12 POWER KIT 
Supplies 28V 0.5 Amps £2.47 (50p) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1.10 (27p). 5" x 8" 8 ohm £1.55 (37p). 
PREAMPLIFIER KITS FOR THE IC12 
Type 1 for magnetic pickups, mics and tuners. 
Mono model £1.30(24p). Stereo model £2.30 (34p). 
Type 2 for ceramic or crystal pickups. Mona 609 
(17p). Stereo £1ß0 (23p). 
SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY 
ELIMINATOR £3.75 (60p) 
BARGAIN ; 

The most versatile î+`. 
battery eliminator ever 
offered. Switched out- - ë 
put of 3V, 4.5V 6V, 
7.5V, 9V and 12V at 
500mA. r Other eliminators stocked 
50 mA unless stated:- 
4=,V £1.50 (30p); 6V £1.50 (30p); 9V £1.50 (30p); 
7kV cassette type £2.25 (30p); Double 4=V + 4kV 
£2.50 (35p); 6V + 6V £2:50 (35p); 9V + 9V £2.50 
(35p). 

IC RADIO CHIP TBA651 
The world's most advanced IC radio chip. Con- 
tains RF Amp, oscillator, mixer, IF Amps, wide 
range AGC circuitry and voltage stabilizer. With 
data £2.10 (32p). Send S.A.E. for free leaflet. 
A kit of resistors, capacitors and IF filters is 
available to go with the chip for £1.75 (29p). 

S-DECS AND T-DECS 
S -DEC £1.98 (31p) FI 
T -DEC £3.63 (47p) k1` l 

µ-DEC A £3.99 (51p) 
tr-DECB £6.99(8íp) o , 
IC carriers:- 4. 
16 di! £1.77(25p) 
10105 £168 (24p) 

ZIPPY CABINETS 
Attractive plastic instrument cases in 4 sizes. Pl 
80 x 50 x 30mm 60P (25p). P2 115 x 65 x 40mm 87p 
(30p). P3155 x 90 x 50m m £1.20 (35p). P4 210 x 125 x 
70mm £1.80 (45p). 

ECONOMICAL QUADRAPHONICS 
£9.95 (£1.30) 

Complete self contained matrix quadraphonic 
synthesizer in attractive cabinet. Just feed 
output of ordinary stereo hi-fi into it and hook 
Op to 4 speakers to obtain the latest experience 
in sound. 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 BTQ. 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. Officiai 
credit orders from schools etc. welcome. 
No vat on overseas orders which are most 
welcome. 
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Fig. 9: Basic circuit of the Model 8 Avometer Mk II to show the complexity of a modern multi -meter. 

To be really useful in making this kind of test 
the response of the test meter and the output of 
the audio generator must be flat with frequency, 
otherwise one is liable to end up in the position of 
the wheel -tapper who condemned 100 wheels only 
to find he had a cracked hammer! Remember, it costs 
next to nothing to print a decibel scale on a meter 
but it costs pounds to incorporate the response and 
accuracy needed to make it really meaningful for 
even simple audio frequency response measurements. 

Precautions in use 
Multirange test meters are precision instruments 

which can easily be damaged by over -loading. Whilst 
many meters have built-in automatic protection, 
these circuits only give a limited protection; they 
do' not cater for gross overloads. A moments care- 
lessness can leave an instrument which is beyond 
economical repair. To avoid disasters follow the 
makers' instructions, together with the following 
suggestions: - 

1. Always leave the instrument switched to a 
high voltage range when not in use. Never 
on a current or ohms range. 

2. Never connect meter to any live circuit when 
switched to ohms. 

3. Be extra careful to avoid short circuits when 
using the current ranges. 

4. When measuring unknown voltages or cur- 
rents switch to the highest range first, and 
only change over to a lower range if less 
than, say, one third of full scale deflection 
is registered. 

Buying a meter 
There is a host of small test meters available, 

many of which should be more than adequate for 
the average hobbyist. Aim to get a meter which 
has a sensitivity of 10,000 OPV or more on the DC 
ranges and which has a scale which is clear to read. 
A resistance range coverage of from, say, 1 ohm 
to 2 megohms, will fill most needs. AC current 
ranges are not really of any great importance, as 

(Courtesy AVO Ltd. Dover) 

This valve millivoltmeter, type AV -3U, is mains operated and 
has a sensitivity of 10mV f.s.d. on the lowest range and 300V 
RMS on top range. (Courtesy Heath (Gros.) Ltd.) 

current can always be calculated from resistance 
and voltage measurements, but a few DC current 
ranges will be found useful. 

When comparing meters it can be advantageous 
to take along a battery and a few known values of 
resistors. There is nothing like a practical test to 
prove whether readings are plain and straight- 
forward or confused and ambiguous. The cost?- 
£15 will buy a meter which is likely to be more than 
good enough but look around and testers costing 
well under £10, which are by no means cheap and 
nasty, can be found. 
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LEARNING BY PRACTICAL PROJECT STEPS 

PART 6 -GROUNDED EMITTER 
AMPLIFIERS 

AST month's emitter followers were all types of 
current amplifiers. In every case the output 
voltage was the same, or slightly less than the 

input voltage. Many applications require voltage 
amplification-e.g. raising the output level of a 
microphone to an extent that when current amplifica- 
tion is applied the resultant signal could drive a 
loudspeaker. The grounded emitter amplifier will pro- 
vide a reasonable degree of voltage and current 
amplification and is, perhaps, the most used type of 
amplifier stage in the whole of electronics. Because 
both voltage and current is amplified we call the 
grounded emitter stage a power amplifier but not 
necessarily in the sense that you can expect several 
watts of useful output; specialised power stages are 
better equipped for the latter purpose and these will 
be covered later in the series. 

Fig. 42: It is difcul to predict a value for R2 to set the potential at 
A to mid -rail unless the hFE for Tr'l is accurately known. 

Referring to Fig. 42, we know that we can make 
the voltage at point A go to +9V by ensuring that 
the transistor is cut off (i.e. by passing zero base 
current) and conversely we can make it fall to zero 
volts by passing a certain amount of base current 
through R2. By knowing an accurate value of hFE 
for the transistor we could calculate a value for R2 
that will cause just sufficient collector current to 
flow that the voltage drop across Rl will be 4.5V. 
Theoretically we could hold the voltage at A exactly 

mid -way between the two supply rails. At the same 
time we could connect a source of voltage through 
a capacitor to the base of the same transistor and 
(assuming the source voltage was zero at the time) 
this would not affect our bias condition. However, as 
soon as we begin to generate a 'voltage from the 
source this would cause current to be added or 
subtracted from the bias current (depending on the 
polarity of the a.c. signal) and would cause the 
voltage at A to rise and fall in exact relation-except 
for the 180° change of phase. Having point A biased 
"mid rail" allows maximum peak swings of voltage 
without the transistor clipping (going totally out of 
conduction) or bottoming (going into saturated con- 
duction) unsymmetrically. In the ideal amplifier the 
voltage seen at A should faithfully represent that 
from the source. 

In: practice the method of obtaining this mid -rail 
bias shown in Fig. 42 is not very satisfactory because 
the hFE for the transistor must be accurately known 
and this can vary widely from one device to another 
(even though they may be of the same type number). 

Base current 
A simple way of compensating for this device 

variation is to use the potential at A as the voltage 
source for providing the base current-shown in 
Fig. 43. If the potential at A is too high the base 
current will be increased, hence the collector poten- 
tial falls; conversely if A tends to be too low the 
base current decreases and the potential at A is 
forced to rise. By careful selection of component 
values this feedback bias circuit caters well for 
quite wide variations in the gains of transistors. It 
is not perfect by any means but is an improved way 
of getting a mid rail voltage reliably. You can make 
up the circuit of Fig. 43 on T Dec and try different 
BC108 devices. The voltage you measure should not 
fall outside the range of +3.5 to +5-5V. For those 
interested it is quite easy to arrive at the compo- 
nent values. First of all assume that the collector 
load is to be lk12. For the potential at A to be 
+4.5V (assuming a 9V supply) the drop of 4.5V 
across Rl will be caused by a collector current of 
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SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD 

EX. G.P.O. 

Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

Only 1.05 P&P 
p 45p each 

Only 271,2 p POST 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 

& PACKING 164 tj 

Tested and 
Guaranteed 
Paks 
B79 4 IN4007 Sil. Ree, diodes. 

1,000 PIV lamp plastic 
1381 I0 Rf" ed Switches, 1" long, 

dia. High Speed P.O. 
type 

B99 200 Mixed Capacitors. 
Approx. quantity, 
counted by weight 

H4 2a50 Mixed Resistors. 
Approx. quantity 
counted by weight 

55p 

55p 

55p 
P & P 15p 

55p 
P & P 15p 

H35 100 Mixed Diodes, Germ, 55p Gold bonded, etc. 
Marked and Unmarked. 

H38 30 Short lead Transistors, 
NPN Silicon Planar types 55P 

H39 cuits. 6 4 nGates BMCrated r962, 2 Flip 55p 
Flops BMC 945 

H41 2 Sil Power transistors 55 comp pair 8 01 31 /1329" 

Unmarked 
Untested Paks 

BI 50 Germanium Transistors 55p PNP, AF qnd RF 
666 ISO Germanium Diodes 55p Min. glass type 
B84 100 Silicon s 00-7 

lá ev. Diodes 
0A220, 55p 

OA202 
B86 100 IN9144 and IN916 types 

Sil. Diodes sub. min. 
55P 

H16 15 Experimenters' Pak of 55 Integrated Circuits, Data P 
supplied 

H2O 2O BY126Rectifiers 7 
1 ampe pIplastic. 55P 

Mixed volts. 
H34 15 Power Transistors, PNP, 55p Germ. NPN Silicon 

TO -3 Can. 

Ì 

Make a rev counter 
for your car 

The 'TACHO BLOCK'. This encapsulated 
block will turn any 0-1mA meter into a linear 
and accurate rev. counter. for any car with 
normal coil. ignition 

£I 
\system 

'lop each 
\ 

Ex GPO Push Button 
Intercom Telephones 
Exactly as internal telephone systems still in 
everyday use where automatic internal ex- 
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable 22p per 
yard. Price of each instrument is independent 
of the number of ways. 

£2.15 p.p.381 
Cable can be sent by Parcel Post. Post and 
Packing per 50 yds. 731p. 
Extension Telephones. 715p each. p.p 271--p. 
£1.37; for 2. P.&P. 55p. 
These phones are extensions and do not con- 
tain bells. 

Per Instrument 

A Cross Hatch - 

Generator £3.85 P -d 
A complete kit of parts including Printed 
Circuit'Board. A four position switch gives 
X -hatch, Dots, Vertical or Horizontal lines. 
Integrated Circuit design for easy construction 
and reliability. A project in the Sept. '72edition 
of Television. 

New Paks 
TESTED & GUARANTEED 

H63 4 2N3055 type NPN Sil. power 55p transistors. Below spec. devices 
H64 4 

2N38 9 inplastic ca a 55P 
H65 4 

061 
Te NPN Sil. 

5 can comp to H66ansistors 55p 
H66 4 

T065 can comp to 465ansistors 
55p 

UNTESTED, UNMARKED 
1167 IO plastic case typeETs 55p 

i. 

Over 1,000,000 
Transistors 
in stock 
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. 

Our very popular 4p 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 

8 
RELAYS FOR 

VARPI& 
SP27YPE$ I I On 

High speed 
Magnetic 
Counter 

4 digit (non -reset) 24V or 48V (state which) 
4 x 1 a l in. 33p. P.&P. 5p. 

\\\\\\\\\\\\\\\\\\\\\\\ 
Plastic Power 
Transistors 
NOW IN 
TWO / 
RANGES 
These are 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available 
in NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 
Range 1. VCE. Min 15. HFE Min 15, 

1-12 13-25 26-50 
40 Watt 22p 20p 18p 
90 Watt 

- 264p 24úp 22p 
Range 2. VCE. Min. 40. HFE Min,40 

1-12 13-25 26-50 
40 Watt 33p 319 29p 
90 Watt 384p 36f 10 33p 
Complementary pairs matched for gain at 
3 amps. 11p extra per pair. Please. state NPN 
or PNP on order. 

LM380 Audio I.C. as featured in Practical 
Wireless Dec. issue, complete with application 
data £1 dap. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very com- 
petitive prices (from 11p each), These are all 
listed in our FREE Catalogue, see coupon 
below. 

1 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, liquid 
measure, weights etc. 
'ocket Size 15p Wall Chart 18p 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 16 -kp each t Now new low profile 
16 pin type at 18p each I type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. are in our 
latest Catalogue. Send for it TODAY, using 
the coupon below. N.B. Books are void of 
V.A.T. 

Send for lists of publications 

1////1111 /111 

Our famous Pl Pak 
is still leading in value 

Full of Short Lead Semiconductors & Electronic 
Components, approx. 170. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 

11p P & P on this Pak. re 
Please ask for Pak P,1. only 22p 

Please send me the FREE Bi -Pre -Pak Catalogue 

NAME 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 500. CASH WITH ORDER 
PLEASE. Add 11p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

Co Reg No 820919 

Dept.D. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 463,44. 
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TUNERS 

TRANSMITTERS 

AMPLIFIERS..1 

NEW FROM 
WOLFFERS ELECTRONICS 

INEXPENSIVE BUT RELIABLE EQUIPMENT 
IDEAL FOR, THE YOUNGER RADIO ENTHUSIAST 

W.T.7 AIRCRAFT BAND TUNER 
From 110 Mhz-130 Mhz 
I.F. 1.5 Khz 12 volt supply 

£14.45 

Not Illustrated 
W.T.9. V.H.F. TUNER 
142 Mhz-162 Mhz 
I.F. 1.5 Khz 12 volt supply 
£14.45 

W,T.15 
TWO METRE 
VARICAP TUNER 
144 Mhz-146 Mhz 
1.F. 1.5 Khz 
12 volt supply 
£14.08 

Not Illustrated 
W.A.7 V.H.F. ANTENNA AMPLIFIER 60 Mhz- 
150 Mhz. 15 d.b. gain at 100 Mhz 
9-15 volt supply. 6 M/Amps £2.97 

W.Z.9 TWO METRE 
F.M. Transmitter 
V.F.O. Control 
Output: 
200 M/Watts 
Frequency 144-146 12 volt supply £18.63 

Also Available: 
CRYSTAL SET KIT which comes complete 
with all components and earphone £1.99 
*All Prices shown are. recommended retail 

and include VAT. 

Available through leading Radio and Hi-Fi 
Dealers or direct from:- 

TRADER IMPORTS 
4 & 7 CASTLE STREET HASTINGS SUSSEX 

Telephone Hastings 2875 
Sole Distributors for the United Kingdom 

Trade Enquiries Welcome. 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

SPECIAL OFFER 
Used 19" TV Tubes. Type AW 47.91. Perfect condition. 6 months 
guarantee. £3 carr. paid. 

Complete untested TV Sets 19" 405 -line Types £3.50 carr. and 
ins. paid. 

19" 625 -line types untested. Complete with UHF Tuner £5.50 
carr. and ins. Paid. 

One Students and One Instructors Wireless Procedure Training 
Set, each unit housed in a small wood box and comprises Mike, 
Single L.R. Phone and connectors. Requiring Bell Battery (not 
supplied) to make intercom. £1.30 post paid. 

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains 
motor with Gear train (ex slot machine) Fair condition 60p 
post paid. 

+ cwt. of ex Government Scrap Resistors, Panels, Gears, etc 
30p carr. 80p. . 

Speakers removed from TV sets. All 3 ohm, 2á watts 7 x 4, 6 x 4, 
8 x 2+. All at 27p. Post and packing 12p. 

Top Quality Tape, Reel to Reel 5" LP 55p. 5;" LP 60p. 7" ST 66p. 
7" LP 80p. Cassette Types C60 35p, C90 4Sp. Post on any tape 12p. 

Jap Earpiece, 8 ohm, magnetic, 3.5 12p post paid. 

Ex Equipment Valves all Tested before despatched. 3 months 
guarantee on all valves. Single valves post 3p, over post paid. 

ARPI2 " 6p EF184 20p PY801 17p 
DY86 20p PCF80 6p PY82 10p 
EB9l 5p PCC84 6p PY33 20p 
EF80 lop PCL82 I5p UI91 20p 
EBF89 I5p PCL84 15p 6BW7 12p 
ECC81 12p PCL85 20p 6F23 I5p 
ECC82 12p PL36 17p 30F5 12p 
EY86 20p PY8I IOp 30FLI 20p 
EFI83 20p PY800 17p 30PI9 10p 

ABOVE PRICES INCLUDE V.A.T. 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today-both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio & Electronics School, P.O. Box 156, 
Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

W.C. 44 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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+9V 

Fig. 43: Using the potential at A as the driving source for base current 
helps compensate for variations in hFE. 

-TM 

-gag -$--g- 

M1 

BC108 

Fig. 44: Component layout for Fig. 43. 

+9V 

OV 
u. 

1AM 01531 

4.5mA. If we expect an 45 of around 200 for the 
BC108 this means that the base current needed to 
cause 4.5mA collector current is 4.5/200 = 
0.0225mA. The value of R2, to give this current is 
calculated from the potential difference across 
it (potential at A minus the 06V base 
emitter drop) divided by the base current 
3.9/0.0225kí2 = 170kí2. The small base current 
drawn will theoretically modify our original assump- 
tion of the potential at A but is so small that it can 
be ignored. Strictly speaking we should have shown 
R2 as having a value of 170k12 but because of other 
experiments to follow we have made it 150k12. The 
effect of this is to cause the quiescent voltage to be 
slightly less than paid-rail-but near enough for the 
experiment. 

A crystal microphone is a very easily obtainable 
source of a.c. voltage that is of a capacitive nature 
and this can be connected straight across the base 
of Trl and ground of our circuit without affecting 
the bias conditions (see Fig. 45). Note that we have 
split the value of our original R2 between two re- 
sistors (R2 and R3) in series. Initially leave out the 
capacitor Cl and connect a meter set to a low a.c. 
range through a capacitor to point A. Most modern 

test meters have this capacitor built into them if you 
use the input socket marked "Output". The capacitor 
is there so that the meter only responds to a.c. com- 
ponents on top of the d.c. quiescent voltage at A. 
Whistle loudly into the microphone and you should 
see a slight movement of the meter (probably IV 
maximum) . 

Remember, though, that the output from the 
microphone is unlikely to be greater than a few tens 
of millivolts. Clearly there is some form of voltage 
amplification. If you think about it, though, the a.c. 
fluctuatiòns at A are being fed back, out of phase, 
to the base through resistors R2 and R3. This will 
negate the input signal and the overall gain of the 
amplifier is going to be considerably impaired. We 
can, however prevent the a.c. component of the 
feedback signal reaching the base by connecting a 
capacitor from the junction of R2 and R3 to ground. 
Do this while whistling into the microphone and you 
should see at least a two to one improvement in 
amplification. We call Cl a decoupling capacitor and 
it should be of a high enough capacitance to shunt 
even the lowest frequencies to ground. 

+9V 

o oC2 
e O.47JJF 

M 
V 

16V 

a.c. 

C 

Fig. 45: A signal from a crystal microphone can be superimposed on 
the bias current but the components have to be slightly modified. Use 
a meter with an "Output" connection switched to a.c. or alternatively 

insert C2 when using an a.c. voltmeter. 

Fig. 46: Component layout for Fig. 45. 

+9V 

0V 

(if necessary) 

IAM 0151( 
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mic 

The, output current from a crystal microphone is 
very small-because of its high impedance-particu- 
larly at low frequencies but there must be quite a 
reasonable current generated between collector and 
emitter of the transistor to give rise to the voltage 
swings we can see at point A. Thus the transistor 
can be seen to give both current and voltage amplifi- 
cation. The component values in Fig. 45 are not 
really ideal for coupling from a crystal microphone 
because we require a fair amount of a.c. base current 
from the source, and as mentioned earlier, there is 
not much of this available at low frequencies. The 
low frequency response of this amplifier would there- 
fore be pretty poor. We can, however, use exactly 
the same approach to make a stage that needs only 
one tenth of the input current by increasing all our 
resistance values by factors of ten (the first stage of 
Fig. 47. The output from the collector df Trl is 
now coupled as an a.c. signal source to the base of 
Tr2 which, excluding C4, is identical to the stage we 
have just described. Before connecting C4 or Tr3 
measure the a.c. signal at point A exactly as before; 
you should see a really high voltage swing (getting 
on for three or four volts) and more than that, you 
can get a useful reading for ordinary speech a few 
inches away from the microphone. 

The circuit is clearly providing more voltage gain 
and has a more useful response at the lower fre- 
quency of the human voice. Obviously by increasing 
the gain at low frequencies we must be overdoing 
it at high frequencies therefore we insert capacitor 
C4 which is used, deliberately, to feedback signal 
from the collector of Tr2 to its base. Because it. has 
a low value it will provide more negative feedback 

R7 +9V .4 Fig. 47: A basic amplifier capable of 
driving a small loudspeaker from 

edgie) a crystal microphone and suitable 
for an intercom or baby alarm. - 

Fig. 48: Component layout for 
Fig. 47. 

at high frequencies than at low frequencies and 
hence helps to linearise the frequency response of 
the two stage amplifier. Use the "whistle and speech" 
test to see that the amplitude for the whistle is 
reduced but the level for normal speech has not been 
appreciably affected. Because we now have a useful 
voltage sWing at A for speech we can use a current 
amplifier (an emitter follower) to give sufficient 
current at that voltage to drive a loudspeaker.'This 
is provided by Tr3. 

Note that it is necessary to decouple the power 
rail between the output stage and the amplifiers by 
means of R7 and C6. Without these components the 
current drawn by the output transistor could cause 
voltage variations on the line which are then seen as 
a form of signal by the preceding stages and ampli- 
fied. This leads to instability and the whole circuit 
would oscillate wildly. 

The amplifier of Fig. 47 does not have a particu- 
larly good frequency response but is quite adequate 
for intercom or baby alarm applications. No volume 
control is provided and in some circumstances you 
might encounter accoustic feedback, (howl -round). 
This can be prevented by keeping the microphone 
and the loudspeaker well apart. 

A problem with the circuits we have covered, so 
far, is that the voltage gain is very much dependent 
on the h55 of the transistor in question. There are 
other circuits which-at the expense of a little gain- 
enable us to get what -there is under reasonably 
accurate control. 

To be continued 
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The 
Hot Head 

You know his type...always blowing hot and cold... 
getting overheated just when you need him to be controlled 
and efficient. It's the same with some people's soldering irons. 

Hopelessly inefficient heat control can make 
soldering operations a nightmare; if this is what soldering means to you 
it's time you woke up to Antex. 

Choose a new model from the comprehensive Antex range 
of soldering instruments, with low -leakage characteristics, 

unique construction advantages and really precise heat control. 

MODEL X25 lot 

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 its truly remarkable 
heat -capacity will easily "out -solder" 
any conventionally made 40 and 
60 watt soldering irons, due to 
its unique construction 
advantages. Fitted long -life 
iron -coated bit 1/8". 2 other 
bits available 3/32" and 
3/16". Totally enclosed 
element ceramic and steel 
shaft. Bits do not "freeze" 
and can easily be removed. 
PRICE £2.05 
(rec. retail) P & P. 10p. 
Suitable for production work 
and as a general purpose iron. 

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 £3.48 (rec. retad) 
P & P 120. _safer' 

Please send the following: 

Choose ANTEX-the warm 
hearted iron 
(dnd keep 

yourcooi) 

MODEL G 
18 watt 

miniature iron, 
fitted with long -life 

iron -coated bit 3/32" 
Voltage 240, 220 or 110 

2 other spare bits available 
1/8" and 3/16" 

PRICE £2.26 (rec. retail) 
P & P 10p. 

t MODEL CCN 
220 volts or 240 volts. `I\) 

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" including Heat Shield. 

PRICE £2.48 (rec. retail) P & P 10p. 

MODEL MLX KIT 
Battery operated 12v. 

25 watt iron fitted with 
15' lead and 2 heavy clips 

for connection to car battery. 
Packed in strong plastic wallet 

with booklet "How to Solder". 
PRICE £2.54 

(rec. retail)P & P 12p. 

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, 
and "How to Solder" booklet. 
PRICE £3.25 (rec. retail) 
P & P 10p. 

pnddon 
wldnlM kN 

ALL PRICES 
include VAT at 10% 

0 0 0 0 0 
Please send the 
ANTEX colour catalogue. 

From radio or electrical dealers, 
car accessory shops or in case of 

difficulty direct from: 
ANTEX LTD. FREEPOST 

PLYMOUTH PL1 1BR 
(no -stamp required) Tel 0752 67377 

4 MODEL C 
Miniature 15 watt soldering iron 
fitted 3/32" iron -coated bit. 
Many other bits available 
from 3/64" to 3/16". 

Voltages 240, 220, 110, 
50 or 24. 
PRICE £2.05 (rec, retail) 

P & P 10p. 

ST3 Stand - This stand is made 
from high grade insulation material 
with a chromium plated strong 
steel spring. It is suitable for all 
models and replaces all previous 
stands. The two sponges at the 
side which are easily replaceable 
serve to keep the soldering bits clean. 
Spare bits can be accommodated 
as shown on the illustration. 

I enclose cheque/P.O./Cash 
(Giro No. 258 1000) 

NAME 

ADDRESS 

PRICE: £1.00 
(rec. retail) P & P 10p.. 

PW4 
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TRANSISTORS, ZENER DIODES etc. Fully guaranteed 
Individually packed 

VALVES 
1312H £3 00 ECL86 40p N78 £2^5 
CY31 45p 0E30 60p OA2; - 40p 
DAF96 45p EF37A £L00 OB2 40p 
DF96 45p EF40 62p PABC80 35D 
DE96 60p EF41 65p PC97 41p 
DL92 35p EF80 25p PC900 48p 
DL94 45p EF83 £L00 PCC84 36p 
DL96 55p EF85 31p FOCOS 40p 
DM70 60p E1086 27 PCC88 554 
DY86 35p EF89 25p PCC89 45p 
DY87 30p EF91 37p PCC189 50p 
DY802 30p EF92 40p PCF80 25p 
08800/01 EF95 35p PCF82 35p 

£1.08 EF183 26p PCF84 54p 
E180CC 65p EF184 31p PCF86 55p 
E182CC £115 EFL200 60p PCF200 75p 
EA50 18p EL34 50p PCF201 75p 
EABC80 38p ELIO 47p PCF801 50p 
EAF42 55p EL41 55p PCF802 45p 
EB91 20p EL81 52p PCF805 90p 
EBC33 60p EL82. 52p PCF806 65p 
EBC41 65p EL84 21p PCF808 85p 
EBF80 40p EL85 44p PC11200 70p 
EBF80 40p EL86 36p PCLS1 50p 
EBF83 40p ELIO 31p PCL82 35p 
11BF89 27p EL95 36p PCL83 65p 
E0081. 35p EL500 70p PCL84 35p 
E0082 - 25p EL504 70p PCL86 45p 
ECC83 33p E3/31 60p PCL805 50p 
ECC84 27p EM80 45p PD500 £1-30 
E0085 36p EM84 35p PFL200 65p 
EC086 80p E3I87 70p PL36 55p 
ECC88 39p EY51 40p PL38 85p 
ECC189 65p EY81 40p PLO] 40p 
ECF80 31p EY86 40p PL82 40p 
ECF82 35p EY88 40p PL83 45p 
ECF83 67p EZ40 50p PL84 30p 
ECF801 56p EZ41 75p PL500 75p 
EC1142 70p EZ80 231, PL504 750 EC1181 30p F.Z81 271, PL508 90p ECH83 40p GY501 
EC1184 40p G'L34 

pL802 95 ECL80 40p GZ37 63p P 
P,CL82 31p KT66 £2.30 PY33 63p 
ECL83 70p KT88 £2 90 PY80 35p 

V.A.T. 

60p PL509 £1.10 

AC 07 35p 
AC113 .15p 
AC126 20p 
AC 27 20p 
AC128 20p 
AC132 25p 
AC176 20p 
AC187 25p 
AC188 25p 
ACY17 35p 
ACY28 35p 
AD139 40p 
AD149 50p 
AD161 35p 
AD162 35p 
AF118 25p 
Ab'127 30p 
AF139 30p 
AF178 48p 
AF180 48p 
AFlfll 48p 
AF186 40p 
AF212 £1-00 
ASY26 25p 
ASY28 25p 
110107 lOp 
BC108 lop 
BC113 16p 

PY81 30p 
PY82 30p 
PY83 35p 
PY88 38p 
PY500 £1.00 
PY800 45p 
PY801 45p 
QQV03-10 

£1.20 
1019 35p 
TT2] £4.20 
1525 85p 
1726 85p 
U191 68p 

BC118 20p NKT222 30p 0075 25p ORP61 45p 2512411 55P 
BC182A llp OAS 609 0076 25p ()RPM/ 95p 2512646 45p 
BC212A 13p OA10 40p 0077 45p ()RIM £1.10 2512904 20p 
BCY72 15p OA70 10p 0078 25p RAE311AF 2512989 £4.00 
BD136 45p OA71 lOp 0078D 25p 2513053 20p 
1110115 25p 0A73 15p 0081 20p SD94 21p 2513054 45p 
BF167 25p 0A74 15p OC81D 20p V405A 25p 2513055 55p BF173 25p 0A79 10p 0C81DM 20p ZRlI 50p 2513646 30p BF173 25p OAK O8p 0082 25p ZR21 30p 2513730 65p 
13F177 20p OA91 07p OC82DM 30p ZR22 25p 2513731 70p BF180 85p OA200 -07p 0083 25p ZT20 £1.00 2513819 25p BF200 30p 0A202 lOp 0084 25p ZT83 60p 28303 70p BFY51 20p OAZ200 50p 00122 £1-00 ZT84 £1-00 20304 80p 
BFY52 20p 
BFY90 75p 
BSY29 30p 
BYZ13 35p 

0AZ201 45p 
OC16 £1-00 
0022 £1.00 
0025 40p 

00139 25p 
00140 65p 
00141 60p 
0C170 25p 

ZT91 £2.00 
ZT202 500 
ZT203 50p 
ZTX302 20p 

28307 £1.60 
23702 75p 
40594 65p 
40595 75p BYZ16 60p 0026 35p 00171 30p 1N823A 65p 40636 £1.00 CRS1/10 30p 0028 65D 00200 40p 1N4785 75p 40669 90p CRS1/20 40p 0029 BSp OCLO] 75p 2N918 37p 

CR91/40 46p OC35 50p 00202 90 2E987 48p ZENER CRS3/40AF 0036 65p 00203 55 2E1304 22p DIODES 
50p 

CRS25/025 
75p 

GET115 75p 
GET118 85p 
GF,X66 £1.50 

0044 17p 
0045 12p 
0070 12p 
0071 12p 
0072 20p 
0073 30p 

00204 65 
00205 £1.00 
00206 £110 
OCP7]. £1-00 
ORP12 55p 
ORP60 50p 

2N1305 22p 
2511306 25p 
2511307 25p 
2511308 27p 
2N1309 28p 
2N2147 75p 

10W/1V 45p 
10W/2V 45p 
10W/6.2V 451 
10W/7.5V 45p 
10W/11V 45p 
10W/15V 45p 

UBC41 489 ÚY41 45p 3Q4 60p 6AC7 45p 613A6 25p UBF80 35p 1TY85 35p 384 35p 6AH6 60p 613E0 32p UBF89 40p VR105/3040p 3V4 45p 64E5 35P 613060 70p UBL1 ^Op Z80011 £2.00 5ß/25431 6AK8 38p 6BY6 55p UBL21 70p Z801Ú £2.00 £3.00 6AL5 20p 6BQ7A 55p UCC81 45p Z80311 £1.25 5B/255M 6AL5W 50p 6BR7 £1.00 UCF80 60p 2900T £1.10 £3.10 6A1SI6 35p 6BW6 90p UCH42 70p IL4 20p 5R4GY 75p 6AN8 60p 6BW7 90p 
1501181 35p I115 45p 5174G 35p 6AQ5 42 604 30p UCL82 35P I84 30p 5V4G 45p 6AQ5W 65p 606 40p 
UCLOS 65p I05 lop 5Y3GT 45p 6A06 50p 60116 55p 
ÚF41 65p IT4 SOP 5Y4G 35p 6AT6 38p 6CL6 50p ÚF80 30p 
UF85 35D 
í'F85 3$p 

IX2A. 60p 
1X21. 60p 
2K25 £8-00 

5Z3 70p 
524 75 D 

6AÚ6 30p 
6AX4GT 75p6EÁ8 

6D6 35p 
7 Op 

ÚL41 60p 3A4 50p 5Z4GT 45p 6AX5GT Sp 
ÚL84 40p 3D6 40p 6Aß7 45p 6B7 55pSOp 

IN STOCK 
6F6F533ß £3'25O 

Uß01 SOp 
UAB080 40p 
UAF42 55p 
MANY OTHERS include Cathode Ray Tubes and Special Valves. O. E. Postage lip to £1 l2p, £1-£2 17p, £2-£3 22p. Over £3 post free. C.O.D. 25p extra. 

Please add 10% to all 
orders 

METERS Full List of our very large 
stack of meters on request. 

29/41FT. AERIALS each consisting of ten 3ft., tin. 
dia. tubular screw -in sections. 11ft. (6 -section) whip aerial with adaptor to fit the 7in. rod, insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to erect, 
in canvas bag. £7.50 new £4.50 slightly used. 
Carriage £1 -50. 

ALL valves 
guaranteed 

611831 25p 
6Y4WA £1.00 
6Y5 55p 
6Y5GT 40p 
6Y6 25p 
6Y7G 30p 
6Y731 45p 
6K6GT 70p 
6E7 40p 
6K70 25p 
6K8GT 40p 

LQ711T 409 
12807 40p 
1457 S0p 
19AQ5 SOp 
19(03 £700 
1906 £5.75 
19114 £825 
20P4 £100 
25L6GT 60p 
30CI5 90p 
30017 £1110 

6064 45p 
6065 65p 
6080 £220 
6148 £200 
8020 £3.75 
9001 30p 
9002 50p 
9003 55p 
9004 25p 
9006 25p 

6E25 70p 30018 90p 
6L631 £1-35 30F5 £1-00 C.R. Tube, 
6SA7 40p 
6SA7GT 25p 
6SC7GT 20p 
6907 40p 
6SY7 40p 

28p 6SY7GT6SK7 

30FL1 75p 
30FL12 95p 
30FL14 80p 
30L15 95p 
30L17 95p 

D07-5 £7.50 
DG13-2 

£1800 
"013-34 

£1200 
45p 

65L7GT 45p 
6857703 45p 
69Q7 45p 
6V60 15p 
6V6GT 45p 
6X4 

3030P1P192 95p95p 

30PL1 SOp 
30PLI3 £1.00 
30PL14 £100 
35L6GT 50p 
35W4 40p 

01W13-35 
£1500 

VCR139A 
£7 50 

VCR517B 
£900 

3ßP] £4 00 40p 
63150 40p 
6X5GT 45p50CD60 
6Y6G 75p 

35Z4GT 55p 
5005 45p 

£110 

88D £810 
88Y £7 00 
SOL 810 

6Z4 40p 75 70p 
6-30L2 - 85p 
7B7 70p 
7Y4 60p 

76 55p 
78 50p 
80 55p 

Special Valve, 
CV2339 

9D6 40p 723A /13 £7110 £4500 
"11E2 £4.80 803 £5.50 YP 9/7D 
124106 35p 805 £1200 £3500 
12AT7 35p 867 50p K301 £4.50 
12A1J7 33p 813 £4.75 K305 £1100 
12AV6 50p 866A £1.00 K308 £1450 
12AX7 30p 931A £4-75 K337 £1450 
12BA6 40p 
1213E0 50p 
12BH7 50p 
12Cß 45p 

954 50p 
955 40p 
9.i6 30p 
95î 40p 

KRN2A 
£6.00 

WL417A 
£1 35 

12E1 £2.85 2051 70p 3Y/92/E 
12E5 95p 5933 £3-00 £3500 
12K7GT 45p 6057 60p 5022 £2200 
12K8GT 60p 6060 60p 725A £22.50 

Colomor (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. 

MjfNgIUHf%Sor aes of 
IRANS/STOB EQUIPMENT IPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Mains unit supplied 
complete and ready to 
plug into your cas- 
sette -recorder. (Stara 
voltage, make and 
type of plug required, 
if in doubt send dia- 
gram of recorder 
socket). 

ONLY £2.75 P & P 20p 

PLUS -3 MAINS UNIT 
Provides three separate 
switched output voltages 
6v., 71v. and 9v. DC. 
Attractive case mains lead 
output socket, plug and 
lead. Size 41 x 31 x 21in. 

P&ONP20p £3.30 
Extra lead with plug to fit your cassette recorder 
50p. (State model and plug required.) 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 6v, 9v £2.20 
For two separate outputs, 6v + 6v.. 
9v + 9v, £2.75 P. & P. 20p per unit. 
(Please state outputs required). 

All units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 
ALL PRICES INC VAT 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.) 

36 Raymond . Ave., South Woodford 
London, EIS 2HG 

Roue Enamelled 
STEEL 
CABINET 

esiilúh csin! 
Ieuesiet+m 
enjitifflnlillagS1 

List price £9.90 
OUR PRICE 

£7.75 
incl. V.A.T. 
Carriage 44p 

With 48 see-through Drawers 
Ideal for the Radio Constructor 
As supplied by us to SCHOOLS, 
TECHNICAL COLLEGES, HOSPI- 
TALS, SHOPS and industry 
throughout the country. Silver grey 
stove enamelled steel cabinet with 
48 transparent styrene drawers fitted 
with moulded handles and label slots. 
Dividers can be supplied at a small 
extra charge to enable each drawer 
to be sub -divided into six compart- 
ments. See-through drawers allow 
swift selection of contents at a 
glance. A really first-class finie and 
space saving unit. Size of cabinet 
21+" x 11;" x 61", size of drawers 
6f" x 2¡" x 1#" 

Callers welcome. 
SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern DriveSurbiton Surrey 

^IdsRids 
(100 yards Iron 01-399 4383 
aerrylands Railway Station) 

H.A.C. KITS 
SHORT-WAVE 

WORLD-WIDE RECEPTION 

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

1974 "DX" RECEIVER 
Complete kit -Price £4.30 (incl. p. & p. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume." -"I have now heard over 300 stations including many Amateurs. I have 
received 32 Q.S.L. verified reports -from all continents. An amazing one-valver." 
This kit contains all genuine short-wave com- 
ponents, drilled chassis, valve, accessories and full instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range of other S.W. kits, including the famous model "K plm"(illustrated above). All orders despatched 
by return. Send now for free descriptive catalogue, 
of kits & components. Test Report available. EXCITING .COMPETITION for Short -Wave listeners. Send stamped envelope for detall . 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 
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THE WHYS AND WHEREFORES 
HE concepts of input impedance and output 

impedance are not really difficult to under- 
stand although there is no single rule to cover 

every situation. What is correct practice depends 
almost entirely on the individual design require- 
ments. 

The most important rule of impedance matching 
is derived from the maximum power transfer 
theorem. 

The maximum power transfer theorem 

If a signal source with a purely resistive output 
source is required to drive a purely resistive load, 
maximum power will be transferred from source to 
load when the load resistance is equal to the output 
impedance of the source. It should be noted that 
the theorem assumes that the input and output im. 
pedances to be purely resistive, which will rarely 
be the case in practice, and that to deliver maximum 
power to the load is the sole requirement. 

1 -AM 01401 

Fig. 2: Equivalent cir- 
cuit of resistive load. 

lam owl 

'I 

Fig. 1: Equivalent cir- 
cuit of signal source 
with resistive output 

impedance. 

r- 7 

I I 
I 

L J 1AM01421 L J 
Fig. 3 : Equivalent circuit of the source of Fig. 1 driving the load of Fig. 2. 

C. BUDD 
Assuming that our signal source may be repre- 

sented by an a.c. voltage source in series with a 
resistance (Fig. 1) and that our load may be repre- 
sented by a pure resistance (Fig. 2), we can com- 
bine the two (Fig. 3) and write some pertinent 
equations as follows. 

Calling the power delivered to the load P 

Vs 
RL by potential divider action VL 

and I = Vs where I is the a.c. current flowing 
RL + Rs 

P = IVL 

Vs2 Ri 
P - 

(RL + Rs)2 

where VL = load voltage, Vs = source voltage, RL 

= load resistance, and Rs = source resistance. 

Given the source voltage and the source and load 
resistances we can, with this formula, calculate the 
power delivered to the load. But we can do more 
than that. If we assume arbitrary values for Vs and 
Rs we can plot a graph of RL ag:'nst P. The curve 
obtained will be similar to that in Fig. 4. From the 
graph it may be seen that the power transferred is 
at maximum at approximately the point where RL 

equals Rs. It may be shown that P reaches a maxi- 
mum when RL is exactly equal to Rs. 

Maximum power transfer between source and 
load occurs when the source resistance is equal to 
the load resistance. 

Other considerations 

In practice, however, it is not as straightforward 
as this because maximum power transfer may not 
be our only concern. Consider the simple audio out- 
put stage shown in Fig. 5. The purpose if Tl is to 
match the speaker impedance to the output impe- 
dance presented by the transistor. 

From the maximum power transfer theorem, one 
could reasonably assume the the "correct" load re- 
sistance would be the output resistance of the tran- 
sistor, but this is not so. In this case maximum 
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efficiency (i.e. power transfer from amplifier to load) 
is not our main concern. 

Of greater importance is the maximum power 
that the stage will deliver without distortion due 
to bottoming (the transistor being turned off by the 
input signal) or saturation. In fact the load resis- 
tance into which the stage will deliver the maximum 
power without distortion, known as the optimum 
load, is equal to the supply voltage divided by the 
quiescent collector current and has nothing to do 
with the actual output resistance of the stage. 

Pt 

1AM01L3 

Rs 2Rs 3Rs 
RL 

Fig. 4: Sketch graph showing that the power delivered to thé load is at 
a maximum when RL = Rs. 

In a practical case the optimum load will gene- 
rally be higher than the output resistance for an. 

audio power amplifier, and this is the reason that 
commercial audio power amplifiers, intended to 
drive load impedances of 3, 8 or 16 ohms, often have 
output impedances of a fraction of an ohm. 

Fig. 5: Simple audio output 
stage. 

Reactive components 

Au input or output impedance will have reactive 
components as well as a resistive one. If pos- 
sible, the reactive element of the source impedance 
should be cancelled by those of the load im- 
pedance. In other words, a source with an equiva- 
lent series capacitance should "see" a load with an 
equivalent series inductance, the reactance being 
equal, but opposite, to that of the source capacitance. 

In this way, the source capacitance and the load 
inductance form a series -tuned circuit which, ideally, 
has zero dynamic impedance (zero resistance). Any 
net reactance in the source -load circuit is undesir- 
able since it reduces the maximum power that can 
be delivered to the load by the source. Such "reac- 
tance balancing" is only possible at a single fre- 
quency and in a system of large relative bandwidth 
(e.g. an audio preamplifier) it is of no use. 

1162 

At r.f. however, the relative bandwidth will gene- 
rally be much less and it is usually easy to make 
the reactive elements of source and load cancel out. 
in the frequency band in use. As an example, one 
of the functions of the aerial tuning unit in a 
transmitting system is to cancel out the reactive 
elements of the aerial impedance. 

Equal load and source resistance 

Now let us consider another situation in which 
it would be better to deviate from the rule of 
making the load resistance equal to the source re- 
sistance because maximum power transfer is not 
our only concern. Fig. 6 shows the equivalent cir- 
cuit diagram of a typical crystal microphone or 
ceramic pick-up. The output impedance of such a 
device consists of a fairly large resistance (typically 
a few megohms) in series with a small capacitance 
of perhaps two or three hundred picofarads. If the 
capacitive element was absent, the transducer drives 
a pre -amp with an input resistance equal to Rs and 
all would be well. 

IAM0115 

Fig. 6: Equivalent circuit of typical crystal microphone or ceramic 
pick-up. 

However, at the lower audio frequencies, the re- 
actance of C. in a practical transducer becomes large 
enough to be significant in comparison to R and 
attenuation of the bass frequencies would result if 
the input impedance of the pre -amp were equal to 
R. 

Since an inductance in series with the transducer 
would only cancel the capacitance at a single fre- 
quency and would, in any case be ridiculously large, 
the simplest solution to the problem is to make the 
input impedance of the pre -amp very large com- 
pared to R. The reactance of C, at bass frequencies 
would then be insignificant compared to the total re- 
sistance in circuit and no significant attenuation of 
the bass frequencies would occur. 

High impedance input 

The circuit diagram of a crystal microphone driv- 
ing a pre -amp with an ample input resistance of 
10M12 is shown in Fig. 7. One could reasonably 
think, from the maximum power transfer theorem, 
that the large ratio between the resistive component 
of the source impedance and the load resistance 
would result in a large loss of available power. 

This is the case, but it may be shown that the 
power gain of a common source f.e.t. stage (and 
that of a common cathode valve stage) is propor- 
tional to the value of the resistor (R1 in Fig. 7) 
shunting the input, which is roughly equal to the 

-continued on paga 1166 



SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

A superb solid state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
plus 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

r.m-, into s ohm. Frequency response 12112-30KHz 
± 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 o 6" wide x 74" deep. 
AC 200/250V. PRICE £1160. P. & P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v - Using 
heavy duty 
fully isola- 
ted mains 
transform - 
er with full 
wave recti- 
fication 
giving ado - 
q u a t e 

nsoothing with negligible hum. 
Valle lio. up: t ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
built & tested to a high standard. PRICE £9.90. PAT. 50p. 

POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched fully smoothed D.C. outputs giving 6v. and 
74v. and 9v. and 12v. at 1 amp on load. 
Fittedinsulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 34" x 24". 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc etc Ready 
built and tested- PRICE £5.00 R. & P. 35p. 

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS. 
For TO3, complete with mica's and bushes. Size 24" x 
3" approx. 28p pair. P. et P. 6p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0 -5 -10 -15 -20 -25 -30 -35 -40 -60v - 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 3in. long x 34ím wide x 3in- deep. 
Price £2.31 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1.10. P. & P. 25p. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. £1.21. P. & P. 26p. 
Fri. 200/240v. Sec. 10-0-10 at 2 amp. £1.82. P. & P. 35p. 

For personal callers only I 

Limited number of stereo radiogram chassis, covering LW/ 
MW/FM bands. Mono radio and stereo gram. 
Overall size-approx. 1640 W, 64" H, 8" Depth. 
4 watts per channel output. only £16.50. 

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 A.T- line 200/300v. Frequency 
response I511z-25K11z. Gain 26dB. Solid encap- 
sulation size 14" s 11" x 8". Brand new complete 
with instructions. Price £1.00. P. & P. 15p, 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 
3 Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character- 
istics, diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents .. .. .. .. 80p 
Transistor Equivalents .. .. .. .. 90p 
Transistor Characteristics .. .. .. .. £1.15 
POST FREE 
All three together .. .. .. .. .. £2.60 

NEW ISSUE 
Thyristor, Trias, Dian etc. encyclopedias 95p, Post Free 

8 pole 3 way 2 bank low loss Yaxley type switches 11" 
sections. Standard spindle. 2 switehe 66p + 10p P. & P. 

RECORD PLAYER BARGAINS 
Mains models- All brand new in maker's packing. 
LATEST H.S.R. C1091C129 AUTOCHANGER UNITS 
with latest stereo/mono compatible cartridge £7.00 + 
50p P. & P. 
SPECIAL BARGAIN OFFER! 
Limited number of ESE C123 Ants Changer De Luxe 
with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY £8.00 + p. & D. 609. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 2500, 5100, 
SP25 II and III, SL65B, AT60 etc. or B.S.R. C109, 
C129, All etc. Black leatherette finish. Size 124" se 

144" x 34" high (approx. 74" high- including rigid 
smoked acrylic cover). 
NOW ONLY £4.95, P. & P. 701, 

LATEST ACOS áP91/1SC mono compatible cartridge with 
t/o stylus for LP/EP/7S. Universal mounting bracket. 
£130, P. & P. 15p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £230 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £2.80, P. & P. 15p. 
LATEST RONETTE T/O STEREO / COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. £163 P- & P. 15p. 
LATEST RONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only £150, P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size lin. wide x 3in. deep x bin. high. Ready 
built and tested. PRICE £4.40, P. & P. 50p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE £5.85, P. & P. 60p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size 16" high x 104" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 

OUR PRICE E9.25 Carr. 75p 
Cabinet Available Separately £4.95, Carr. 65p. 
Also available in 8 ohms -with EMI 13" x 8" bass 
speaker with parasitic tweeter £715, Carr. 75p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
'notated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only lin. wide 
x 3in, deep x bin. high overall. AC mains 200/240v. 

Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £3.30 

P. & P. 40p BARGAIN PRICE 

LOUDSPEAKER BARGAINS 
5in. 3 ohm £1.25, P. & P. 15p. 7 x gin. 3 ohm £140, P. & P. 
20p. 10 x bin. 3 or 15 ohm £210, P. & P. 30p. E.M.I. 
8 x 5in. 3 ohm with high flux magnet £1.70, P. & P. 20p4 
E.M.I. 134 x Bin- with high flux ceramic magnet with 
parasitic tweeter 5, 8 or 15 ohm £3.50, P. & P. 30p. 
E.M.I. 13 x Bin. 3, 8 or 15 ohm with two inbuilt tweeters 
and crossover network £4.85, P. & P. 30p. 
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 34". 
Available 3 or 8 or 15 ohms, £1.25 + 20p, p. & p. 
BRAND NEW. 12ín. 15w. II/13 Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Ilifux ceramic ferrobar magnet assembly £7.50. 
Guitar models: taw. £7.50, 35w. £9$5, P. & P. 45p. 

SPECIAL OFFER! 
LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

8 ohm impedance. £3.70. P. & P. 35p. 

Also available specification as above but size 10" 's 6" 
£2.70 and size 8" round £2.60. P. & P. 35p. 

LIMITED NUMBER EMI 21" 8 ohm Tweeters. Mounted 
on flat bracket size 24" wide x 74" long. 
Ex equipment but new and tested 70p per Pair plus 
15p P. & P. 
12in. "RA" TWIN CONE LOUDSPEAKER- 10 watts 
peak handling. 3, 8 or 15 ohm £2.45, P. & P. 36p. 
35 ohm SPEAKERS 3in- only 70p P. & P. 25p. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 114" x 1414" x 1 ,," deep. Weight 190z. Power 
handling 20W a m.s. (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 £635 each. 
P. & P. 34p. 

VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price £110 yd. length. P. & P. 15p 
per yd. (min. 1 yd.). S.A.E. for samples. 

HARVERSONIC SUPER SOUND 
10 IO STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT 
BOARD WITH COMPONENT IDENTIFICATION 
CLEARLY MARKED FOR EVEN EASIER CON- 
STRUCTION 

A really first-class Hi -F1 Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first five 
tages on each channel resulting in even lower noise. 

level with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges.' Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 5 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled printed circuit board, smart 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response ±SdB 12-30,000 Hz Sensitivity: 
better than 80mV into 1M 63. Full power bandwidth: 
+3dB 12-15,000 Hz. Bass boost approx. to +12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 2I"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT -. £1155 P. & P- 25p 
(Magnetic input components 33p extra) 
POWER PACK KIT -. .. £3.30 P. & P. 35p 
CABINET .. .. .. £&30 P. & P. 35p 

(Post Free if all units purchased at sante time) 
Full after sales service 

Also available ready built and tested £2310. Post Free. 
Note: The above amplifier ix suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Hi -Si Discotheque use, etc. 

Open 9-5.30 Monday to 
Friday. 9-S Saturday 
Early closing Wed. 
A few minutes from South Wimble- 
don Tube Station. 

3 -VALVE AUDIO 
AMPLIFIER HA34 MK II. 
Designed for Hi-Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74"w. x 4"d. x 
44"h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc.. 
wired and tested for only £530. P. & P. 45p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. £4.50- 
P. & P. 45p. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifies 
with an output of 
14 watts from 2 
EL84s in push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow record, 
and announcements 
to follow each other. 
Fully shrouded section womnd output transforu,or to 
match 3-15 º speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
15p + SAE (Free with parts)' All parts sold separately. 
ONLY £8.80 P. & P. 60p. Also available ready built and 
tested £1.210 P. & P. 70p. 

HI -F1 STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo xin jack 
plug. Frequency response 30-15,000Hz. Matching 
mpedance 8-16 ohms. Easily converted for Mono. 

PRICE £3.30, P. & P. 25p. 

PRICES INCLUDE VAT 

HARVERSON SURPLUS CO. LTD. 
(Dept, P,w.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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GettheHeathkit 
Catalogue..and 
save 

Handcrafted electronics with built-in quality and kit form 
savings. 
Hundreds of models to choose from. 
Heath offer you outstanding specifications and plus values 
that will impress you, your family and friends. Want to know 
more 1 Send for your personal introduction to the international 
world of Heathkit electronics ... the Free Heathkit Catalogue. 

Free Please send me the FREE Heathkit Cata- 
logue & details of Monthly budget plans. 

NAME 

ADDRESS 

HEATH 

Schfumberger 

HEATH (GLOS.) LTD. DEPT. PW/4/74 
Bristol Road, 
Gloucester GL2-6EE 

Kit comprises EVERYTHING: 

Case, cables, coil connectors, 

Silicon grease. ti 
8 page -instruction leaflet 

Silicon grease. 

Fascinating to build. Fantastic improvement to your car's 
performance. Complete Capacitive Discharge ignition system, 
fully proven, components fully guaranteed. Printed circuit 
design. All metalwork drilled ready. Fitted to car in 15 
minutes when built. 

Sustained peak performance. Up to 20% fuel saving. 
Instant all-weather starting. Faster acceleration, higher 

top speed. Suitable for all engines up to 8 cyls. Longer 
spark plug life. Longer battery life. Contact breaker 
burn eliminated. Purer exhaust gas emission. 
A new development from the manufacturers of Gunton ignition. Price: £11.62Inc. 
V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also 
available £1485 inc. V.A.T. and postage. GUARANTEED 5 YEARS. 

ORDER NOW -send P.O./Cheque direct to: 
ELECTRONICS DESIGN ASSOCIATES, Dept. PW4 
82 Bath St., Walsall WS1 3DE. Phone: 33652 

ELECTRONIC & AUDIO BARGAINS 
HILLS HEADPHONE 
JUNCTION BOX 
MODEL JB3 
For connecting head- 
phones to amplifiers. 
OUR PRICE £1.37 

AUDIO EXTENSION CABLES 
15ft. straight headphone cables £1.10 
20 ft. single screened coiled cable. 88p 
6 metres twin screened coiled cable 

949 
5 pin -5 pin record lead 66p 
5 pin-4RCA phono plugs 76p 

VYNIAR SPEAKER CLOTH 
Black or Black and Sliver. 
Sizes : 18in. x 251n. 66p 

36in. x 25in. £1.10 
36in. x 50in. £2.20 

Send 7p stamp for our samples of Vyniar and Audio Components 
Catalogue. 

SOLDERING IRONS 
CCN240 15 Watt £1.99 
X25 25 Watts £1.65 
Replacement Elements £1.10 
Replacement Bits 38p 
ST3 Stand 96p 

SWITCHES 
Small Slide Switch 10p 
Large Slide Switch 
SPST Toggle Switch 16p 
DPDT Toggle Switch 20p 
Small (Biased) Push to Test 

Switch 10p 

VEROBOARD Plain 
0.1 0.15 0.15 2.5in. x 3.75in. 21p 17p 11p 2.5ìn. x 5in. 25p 24p 12p 

3.75in. x 3.75in. 26p 24p 
3.75in. x 5in. 29p 28p 19p Spot Face Cutter 39p 39p 
Pin Insertion Tool 50p 50p 

HILLS DYNAMIC HEADPHONES 
MODEL H101 VSM 
Extremely high quality 
with padded headband j . 
& earcups with volume fj' 
controls & mono stereo 
switching, 
OUR PRICE £4.50 P& P30p 
"HOMM ER"INTERCOM 
2 Station inc. Volume ----- 
Control On -Off Switch. 
Batteries & 66ft of 
Cable, OUR PRICE £3.70 
CARTRIDGES 
Acos 
GP91-3SC Mono Crystal 

Compatable 85p 
GP93-1 - Stereo Crystal £1.15 
GP96-1 Stereo Ceramic £1.65 
Sonotone 9TAHC Diam. £1.80 
SPEAKERS 
6 x 4 Std. Magnet 8C2 £1.10 
7 x 4 Std. Magnet 352 £1.10 
8 x 5 Std. Magnet 8Q & 30 £1.26 
ALUMINIUM BOXES 
HB1 51" x 25" x t,=" 
HB2 4" x 4" x 1;" 
HB3 4" x 2I' x 1i" 
HB4 51" x 4" x t;" 
HB5 4" x 2=," x 2" 
HB6 3" x 2" x 1" 
H87 7" x 5" x 2=," 
HB8 8" x 6" x 3" 
HBO 6" x 4" x 2" 

42p 
41p 
41p 
47p 
410 
34p 
66p 
84p 
54p 

CASSETTE TAPE RECORDER 
DYNAMIC MICROPHONE with 
Remote Control On -Off Switch. 
OUR PRICE £1.60 
TELEPHONE PICKUP COIL for Amplifiers or Tape Recorders. 
OUR PRICE 40p 
VISIT OUR TRADE COUNTER 

ALL CALLERS WELCOME 
MON. -SAT. 9 a.m. till 5.30 p.m. 

HILLS COMPONENTS LTD. 
DEPT. (PW3) UNIT NO. 6, MELINITE INDUSTRIAL ESTATE,. BRIXTON ROAD, WATFORD, HERTS. WD2 5SL. Tel. Watford 27711 

ALL PRICES INCLUDE V.A.T. 
Please add 10% for PA". 
Min. Order £1-00. 
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AUTOMATIC 12V 
CAR BATTERY 
CHARGER 

Richard Collin 

TT 
HIS simple automatic battery charger was 
originally designed for use with the very popu- 
lar battery operated fluorescent lamp described 

in the December issue of Practical Wireless. Its 
purpose was to keep the battery in a fully charged 
state, restoring energy used when mains power is 
available. 

The circuit is of course suitable for charging any 
12 volt car battery at a maximum rate of 2.25A. 
When the battery reaches full charge (13.5 volts) a 
"crowbar" circuit operates and shuts off the charge ' 

current. Interruption of the mains supply restores 
the crowbar to its off state. 

Circuit description 
The circuit diagram is shown in Fig. 1. A mains 

isolation transformer with a 30V centre -tapped 
secondary winding feeds a full -wave thyristor circuit 
to provide the charging current. The thyristors are 
triggered by the d.c. potential applied to the gate 
electrodes via diodes Dl and D2 and the associated 
smoothing capacitor Cl. 

Resistors Rl, R2 and R3 limit the gate current 
together with the indicator lamp LP2. Resistor Rl 
and lamp LP2 also limit the current through the 
crowbar thyristor CSR3 when it is 'on'. Resistors 

S 

LP1 

FS1 

R4 and R5 are connected in parallel. They limit the 
charge current to 2.25A to protect the transformer, 
CSR1 and CSR2. Diode D3 is included to stop current 
flowing back from the fully charged battery into the 
crowbar circuit once it has triggered. 

The crowbar trigger potential is set by the 6.8V 
zener diode D4 in the gate circuit of CSR3. By using 
the potentiometer across the circuit output it is 
possible to adjust the voltage of the output to a pre- 
determined level at which the crowbar circuit `fires'. 
The crowbar thyristor `shorts' the main gates to 
earth and stops them from receiving gate pulses, so 
stopping conduction. 

* components list 

R1 6852 5W wirewound resistor 
R2, R3 27052 1W 
R4, R5 1 S2 10W wirewound 
6.ìEl. 1 -2kS2 ;W.... : 

R? :' 330£21W 

VR1 2-2k pïï#ëittiometer'(tni»iature preset) 

Cl 8.40uF 251/ 

LP1 Mains neon indicator ..:: 

LP2 6.3V 0c2A la1'tlp:. 

S1 Single pole, single throw. toggle 
FS1 3A fuse .. 

Ti Mains transfórïner, secondary 30V 
tapped, 3A : : . 

CSR1 .:2N3228 TO -66 or any $OV 5A thyristor, and 
mounting hardware 

CSR2 2N3228 TO -66 or any 50V 5A thyristor, and 
mounting hardware 

CSR3 TIC44 
DI :..1N4001< 

02 1 N4001 
D3 1N1612R or any 50V 5A stud type (stud is 

anode) and moüniting. hardware 
6eY :i: watt zener diode 

centre 

lamp holder (m.e.s.) connecting wire, mains lead, 
fusehotder, nuts, bolts;. etc.: Heatsinks (see Fig. 3.) 

T1 15V 

V 

L N E 

A.C. mains 
240V,50^ 

[\Ko62 

a 
CSR1 

(see text) k 9 R2 V D1 
LP2 1N4001 

R1 von 
6a1 

R4 R5 k g 2701 in 11 

D3 
1N1612R 

12V 

VR1 
22k 

Battery being charged 

R3 

ACSR2 
a (see text) 

R6 D4 g 

1.2k (see text) 

R7 
3301 

a 

AD2 
1N4001 

CSR3 
kTIC44 C1^ ® 

640NF 

Fig. 1: Schematic circuit of the automatic 
battery charger. 
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4" o. 

AC 
(15V) 

CT 
41(0v) 

+ve out 

Heat sink 'B' 

R2 her {R3}+ 

411.1 D1 1 R }^ D2 F 
CSR3 T AC 

k t i VR 

(15V) 9 

Stud insulated 
from heat sink 

D3 

6" 

Fig. 2: Printed circuit board and component layout. 

The circuit board layout is shown in Fig. 2. All 
components should be mounted onto the board and 
soldered up. Ensure that electrolytic Cl is connected 
correctly and check also the polarity of the thyristor 
and diode connections. The main thyristors, CSR1 and 
CSR2 and diode D3 must be mounted with insulators 
on their respective heatsinks. A smear of silicon 
grease should be applied to each side of the mica 
washers to ensure good thermal contact. Resistors R4 
and R5 should be spaced clear of the board as they 
will run quite warm. 

3e 

216 

Fig. 3: Heat sink details, in 16 s.w.g, aluminium. 

When the board is complete and all wires to the 
transformer are connected make a final wiring check. 
Then set VR1 fully anticlockwise, and switch on the 
mains. Measure the voltage across Cl; it should be 
approximately 20V. 

Then connect a fully charged 12V battery (about 
13.4V off load) across the output terminals. Advance 
VR1 slowly until the crowbar circuit just operates 
(lamp LP2 comes `on'). The voltage measured be- 
tween earth and R4, R5 and D3 junction should then 
be about 14V. Do not move the setting of VR1 again 
-sealing with a dab of glue is a good safeguard. 
Switch off the unit and disconnect the battery. 

Connect a discharged battery to the unit and 
switch on. If an ammeter is available check the 
charge rate-about 2.25A. Alternatively measure the 
voltage across R4, R5; this should be about 1.1V. 
The crowbar circuit should not operate until the 
battery is fully charged and reaches 13.4V. Once 
operated the crowbar cannot be reset unless the 
mains supply is interrupted. 

During power cuts this will be "automatically' 
accomplished. 

IMPEDANCE MATCHING-continued from page 1162 

input impedance of the stage. Thus, a high input 
impedance makes for higher power gain and, hence, 
greater output power from the stage as well as 
improving the bass response, as it does in this 
particular application. 

(AM01L61 

0.01yF 

Crystal R1 

microphone 10M 

+Vs 

~tPi 

0V 

Fig. 7: A crystal microphone driving an audio preamp with a high 
input impedance. 

Power fall -off 

There are many such situations in which maxi- 
mum transfer of power from source to load is not 
our only concern and load resistance should not be 
made equal to source output resistance. But the 
basic principles should be borne in mind. The maxi- 
mum possible power will be delivered to the load 
when the input resistance of the load is equal to the 
output resistance of the source and any reactive 
components in the source impedance should be can- 
celled out by equal but opposite reactive elements 
in the load impedance. 

In many practical cases exact equality of source 
and load resistances is not easy to achieve. It may 
be seen from Fig. i that the power transfer falls 
off more rapidly with decreasing load resistance than 
it does with increasing load resistance. Therefore, 
if it is necessary for a mismatch to occur, it is 
clearly much better to make the load resistance 
greater than the source resistance. 
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IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

¡MINI -POP" RADIO 

This is the miniature radio you can hold in one 
fist. Brings in the popular radio stations on the 
medium waves. Construction details provided- 
it's easy to make! 

OSCILLOSCOPE TRACE DOUBLER 

In conjunction with our current series, aimed to 
help you get the best out of oscilloscopes, this 
simple i.c. add-on unit can convert a single 
beam oscilloscope to double -beam. With twin 
units, a double -beam oscilloscope can be con- 
verted to show four waveforms simultaneously. 

CAR CASSETTE AUDIO BOOSTER 

All ready for the new fair-weather motoring 
season or that long trip on holiday. Relax with 
music in your ears-don't let the car noise 
drown your enjoyment. Useful for car radios, 
too! 

The reception of stations far away is a fascinating hobby. When it can be done 
on a domestic receiver it becomes even more exciting. Read how radio signals 
are propagated over thousands of miles, how to choose a short wave receiver, 
how to select a suitable aerial and how to get FM stereo and TV pictures from 
the Continent. 

ORDER YOUR COPY NOW! 
MAY ISSUE ON SALE APRIL 5th 

PRACTICAL WIRELESS -THE MAGAZINE WITH THE 

BEST CONSTRUCTIONAL ARTICLES EACH MONTH 

The above details are subject to the current national industrial situation at the time of going te press. 1167 



1Nf`SIIMIINf' 

i Telescopic 
A7 F Aerial 

The output front the n axr. 
stiefeeds into the first IF trans- 
forme' e IFT1 and amplified by 
Tr8 and Tr4. The capacitors 
across the windings are part of 

the.IFT assemblies. 

R13 
2+lNIn 

VC 4 

4 5pF 

3 

e 
ui,l 

1 6 

Tr I Drain BFYI95 : 

Yellow 

Rs 
* 47K 
- CIO 
T6µF 

Flg. i. First part of the circuit of 
the Slimline receiver. This con- 
tains the mixer stage Tri and the: 

`,oscillator Tr2. Padders. Gl't 
C6 are automatically connected 
into circuit when the appropriate.`. 

coil L2 is inserted. 

200µF 

4- 

D7 

AA119 

R11 

27K 

Fie 3. The audio signal from the 
detector diode Di in Fig. 2 is fed 
via the volume control to Tr5 and 
further amplified by Tr6, 7 and 8 

and thence to the speaker. 
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THIS portable receiver is in a 7 X 5in. case only 
lin. deep, though to these dimensions must be 
added those of the Trimmer, Fine Tuning and 

Volume/On-Off controls at one end, and the Band - 
setting dial on the front. These do not however 
increase the size very much. The receiver may be 
operated with its own telescopic rod aerial, with an 
improved aerial such as a few yards of thin insulated 
flexible wire or with a conventional aerial. 

The coverage of the five bands is approximately as 
follows:- 

Band 1 160-350kHz 
2 580-1500kHz 
3 1.755-4.0MHz 
4 5.9-11.5MHz 
5 13-27MHz 

The receiver thus has a wide general utility, tuning 
medium and long waves, if required, in addition 
to the most popular short wave bands. 

Eight transistors and one diode are employed and 
the receiver is wired and assembled in separate 
units. A dual -gate 3N141 mixer is used with an 
MPF102 FET oscillator, followed by two BFY195's 
and AA119 diode for IF amplification, demodulation 
and AGC. The audio section has a BC109 pre- 
amplifier and BC107 driving an AC127 and AC128 
complementary output stage, which provides adequate 
power for the internal speaker. 

CIRCUIT DETAILS 
The telescopic aerial, or a short wire aerial, is 

connected to socket A2 Fig. 1, but longer indoor or 
outdoor aerials are plugged into socket Al, using 

F. G . RAYER 

the primary coupling winding of the aerial coil Ll. 
This circuit is tuned by VC1 and the panel trimmer 
VC3 is provided so that this can be peaked for 
maximum efficiency with any aerial. Signals are 
taken to gate 1 of Trl and gate 2 is coupled by C7 
to the oscillator Tr2. The oscillator coil L2 is tuned 
by the second section of the ganged capacitor 
VC1/VC2. VC4 is a bandspread tuning control to 
allow easy tuning on the short wave bands. 

Ll and L2 are plug-in coils so there is no need 
to obtain coils for those bands which are not 
required. Band 1 is for long wave coverage and may 
not be wanted in some areas. The extreme high 
frequency end of this band is not used (above about 
350kHz) as instability arises when this stage is tuned 
near the intermediate frequency, as would .be 
expected. 

Band 2 is for medium wave coverage while Band 
3 includes shipping and other transmissions, as well 
as the 160m and 80m amateur bands. Most general 
short wave broadcasts come in Band 4 and also 
Band 5. 

Capacitors C5 and C6 in Fig. 1 are padders and the 
correct value is brought into circuit for each coil 
when it is inserted, by wiring to the appropriate 
socket pins. TC1 is an integral trimmer on VC2. 
If VC1/2 is a type without trimmers a separate 
30pF or similar small pre-set must be connected 
here, 

Fig. 2 is the circuit of the IF amplifier. IFT1 and 
IFT2 are double tuned and IFT3 single tuned and 
these, with the two BFY195's, result in good 
selectivity and gain. The demodulator diode D1. 
provides audio signals for the volume control VR1, 
and automatic gain control bias for the first IF stage. 
Current for the IF stages is taken from the 9V 
supply, through R12, the mixer drain circuit being 
supplied through the primary of IFT1. The on -off 
switch Si is incorporated with the volume control 
VR1. 

The circuit of the audio stages is shown in Fig. 3. 
Tr5 is a low level high gain amplifier with output 
to the driver Tr6 which drives the NPN/PNP pair 
Tr7 and Tr8, R17 providing stabilisation of the DC 
operating conditions. The circuit is intended for an 
18 ohm speaker but it will be found that good results 
are obtained with a 25 ohm or 35 ohm unit. 

CONSTRUCTION 
Both sides of the mixer/oscillator board are shown 

in Fig. 4. Plain perforated Veroboard is most suitable, 
with 0.15in matrix. The resistors and capacitors are 
inserted as shown and the board turned over and 
leads soldered underneath. In most places the wire 
ends of the components are long enough to reach 
other points. Soldered joints should be small and 
leads kept near the board, with sleeving on leads 
which may touch each other. The tag MC is later 
secured with a 6BA or 8BA bolt, to hold the board 
clear of the panel and to form a negative or earth 
return. 
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Pinti L1 Green 

Pin8 L2 Pins1,7L2 

Trl 

0 0 0 

g sd 
Tr 2 

Fig. 4. Layout of the mixer/oscillator board. Veroboard pins can be 
used where necessary, if component leads are too short. 

Important. An insulated gate transistor of the 
3N141 type has an extremely high gate internal 
resistance and it can be destroyed by the static 
charge of metal or plastic tools, or by touching its 
leads with the fingers. Despite this, there is virtually 
no danger to the transistor if it is installed correctly 
and once R1,, R2- and R3 are connected to it, these 
protect the gate circuits from static charges. 

Leave Trl until other wiring on this board is 
finished. Trl, as supplied, should have a thin spring 
or loop which short circuits its four leads, to protect 
it. This is not removed until the transistor is soldered 
in place. If it has to be unsoldered for any reason, a 
length of thin, clean wire should be wound round 
the four leads, under the transistor, before this is 
done. Spread the leads with a matchstick so that 
they come through the holes shown in Fig. 4, bend 
over the wires from R1, R2 and R3, and solder them 
to the transistor leads. 

It is convenient to use colour coded leads for the 
external connections. These may be green from C2 
For VC1 and pin 6 of Ll, yellow for the drain circuit, 
white from Tr2 drain to pin 8 of L2 and black for 
VC2 and pins 1 and 7 of the holder for L2. 

The IF board is shown in Fig. 5. Holes for the IFT 
=pins and screening can tags should be drilled first. 
The pins are identified by their spacing, and should 
be arranged as in Fig. 5. A very small round file may 

be useful in adjusting the positions of holes, if 
drilling is not quite correct, so that the IFTs fit 
without strain on their pins. Holes should also be 
drilled so that the cores can be reached. Two small 
tags are secured with the bolts MC, which also fix 
two angle brackets in place. These brackets allow 
the board to be fixed to the receiver panel. 

Note the polarity of C10, C12 and Dl. Proceed with 
the wiring as for the mixer -oscillator board, with 
insulated sleeving where required. The wire ends 
of R12 and C14 can be left projecting, so that other 
connections, can be soldered on later. 

The AF amplifier board is built in a similar 
manner, components being positioned as in Fig. 6. 
As it is rather difficult to see the transistor lead 
positions when these are in place, short pieces of 
coloured 'sleeving may be put on these wires first. 
to identify them-green for emitter, blue for base 
and orange for collector. 

Capacitors C16 and C20 are arranged vertically. 
Bolts secure the tags MC and small brackets, as 
with the IF board. If necessary, these brackets can 
be cut from a small spare section of flanged universal 

* components list 

Resistors:.::. 
R1 '10010 

R3. loon/ 
R4f. 5.6k52.: 

1MS2 
`R6 :'.:`2.7k12> 

líß;^ 47kSi 
330k9 ':.. 

R10 39052 
r:R11 27kS2 
;R121.5kS2 'í 
`R13 2.2MSZ 

12010 R14 

log15k12.:::::::. 
<,: '>'+t2t:., 2R: 

Ail resistors 5% á wett 
VR1;::: f OkS2 pot. with avid' Ch St 

.. ...... ::. .: ..:.:::.:..:..:.:. .. ...::.. 
: :: :. .. :..:.......... ... 

Capacitors . 

`.C'1::: 27pF ,.::'.:.:..:: 
1 f...", ...::. 

,:"C2 ':'1oopF ,;: : .:,C9.:::>@1riAF.:..:::..:.: 

:: .C3:':0.01µF.::;;.Q:$i:tV..::.::.:. ta 

:C+1.:::0 047/il"":.:,.:f:1i"!!'ii`.::: s','.;,'..:.C7.8 0-0021aF 

C5:..::470pF; ;: ;:.`;:Çi.2<,tFr191F.: ::: aCt9 220µF 6.4i 

'..C7.:.. 

6 :...h50pF,::.: :.,.:.:C:15::'1F ::.':;:::::'100F 14V 
C :: ;;:,'.t4 :::::: `;°::".'..' :. ::'::: 

. : ..:: ... ............Q:::::........ 
... ... : : : . 

. 

...... ... . 

` ::. :.: . 
: .:..:.: .:.. .:.. .....:::.......:..:.,,:.. :...:. ...... . 

. 

': .ilí::.:.208--.176¡ii=:.gi1l'(Täcksöir:ÜO}..::. 
< 

.. 
.: . .:. 

iCs ``:::(atúrsin:-!C811) .:: ::...:..:::.: 
w 

: :.:: :.::: 4bpF>4ort L1 .:::. 
.: 

:::.. .. 

TC1'. : , .áOpF:t'is8et':: 
. .. 

: 
;;. -.: :..:::..:::....::.. : : ... .........:..:.. 

. +frrricondüc;.;.':..' 
Tri :: ;3N14t`:;-::;::Tr+F: 

;..1Y:198: "':;.:'.. .,: ;A.G127 . .' ...; 

Tr2 :MPF102 7"r5 Trß :.AC128 
Tr3,:BFY195` Trhr..;J3t»107.; D1 :QA119 

C15 0:1,uF::.: 
C16 100µF 101/';:r. 
C17 0.1 F 

-1FTl'¡2 :1F Transformer (Denco IFT18j466) ; 

.:IF Transformer (Denco I FT14) 
coils, 9 pin miniature valve ..:. :..;tor ranges:s:tesdired (Denco-'B1iteT.;; 

aerial cctils:.8nd.":'Red' for oscillatiïr:Cöi1"; 

isc4lla 
. neol: .l::;.:rr.::,.::,:..: 

. :. . 

Speaker, about die., 18 to 35 ohms. Telescopic 
aeCiai. Small sockets (2). 89A valveholders, 
Perforated veroboard 0.15in matrix, 1* x lin, 311 
att e x ¡in. Knobs (4). Perspex;íor:dlal.;:::'':-;-: 

;. Casework Plates 7 x 5in (2) (CU168);.: ::: 

Flanged members T x 
Flan ge.l, c members 5 x.1rn 91f4U52A.:......: 

1`runi Wee Radio 
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Drain 
RYellow R8 

Fig. 6. This board com- 
prises the audio' stages. 
Observe correct polarity of 
electrolytic capacitors C16 
and C19. Leads to Tr7 and 
Tr8 may be kept shorter 
than indicated above. 

BC107/9 AC127/8 

MC 

C i3- 

b 
R21 R20 

Fig. 5. Constructional de- 
tails and layout of the two - 
stage IF amplifier strip and 
detector. Note holes In 
board below IFT's to permit 
lower core adjustments. 

Speaker 

chassis, as used later for the coil holders. Both 
brackets and insulated board are drilled for 8BA 
bolts. 

A piece of metal with a flange, for mounting the 
coil holders, is cut 234 X lin so that the holders can 
be fitted as in Fig. 7. A small section is cut away near 
L2 as shown, to allow the speaker to fit. 

The flange is bolted lin. from the edge of the 
panel, as in Fig. 8. There is little free space so 
items should be positioned carefully. The flange 
is held with 6BA countersunk bolts and nuts. The 
ganged capacitor is held with three 4BA bolts, which 
must be cut or filed short so that they do not project 
beyond the thickness of the capacitor's front plate. 

Wiring can then be completed as in the diagrams. 
The IF, AF and mixer -oscillator boards are held 

with 8BA countersunk bolts. The one 5 X lin flanged 
runner is fixed with bolts or self -tapping screws so 
that VC3, VC4 and VR1 can be mounted, but the 
other flanged members are left off until later. Leads 
between units are run against the metal. The 
speaker is cemented over a 134in diameter hole and 
the leads soldered to it. Other connections will be 
seen in Figs. 7 and 8. 

The battery is mounted by a bracket, to which a 
negative snap connector is bolted. This both holds 
the battery and provides the negative connection. 
Two small sockets provide Al and Earth connections. 
When all wiring is finished, except for the telescopic 
aerial, the receiver can be aligned. Do not forget to 
remove the shorting collar or wire from the mixer 
transistor. 
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IF ALIGNMENT 
As the IFT's are supplied pre -aligned, the cores 

should not be touched until reasonable results are 
being obtained. A properly fitting tool must be used, 
such as that available from the IFT maker, as a 
wedge-shaped blade may easily break the cores so 
that they cannot be rotated. Where a signal 

Removal of edge panel permits easy coil changing or replacement of 
battery. 

Inside the Slimline receiver. Main components may be identified 
from Fig. 8. 

generator is available, place the output lead of this 
near the yellow lead (mixer drain) and adjust the 
cores for best output. 

If no generator is available turn the audio gain 
control to near maximum and tune in a weak but 
stable signal, such as that obtained from a local 
BBC transmitter, with no aerial at all in use. With 
this tuned in correctly, adjust the five cores slightly, 
as may prove to be necessary, for best volume. An 
alternative is to connect a high resistance test meter 
across VR1 (positive to chassis) and use a somewhat 
stronger signal, so that cores cari be peaked for the 
best reading. When these cores have been adjusted, 
they should be left alone since their settings are 
not changed when dealing with the mixer and 
oscillator circuits. 

MIXER/OSCILLATOR ALIGNMENT 
If VC1/2 has trimmers, open fully the trimmer 

on VC1 and screw down the trimmer on VC2 and 
set VC3 and VC4 about half open. Each range is 
dealt with separately. Suppose that Range 3 is 
aligned first. Adjust the core of L2 (Red coil) so 
that band coverage is approximately correct. Then 
tune in a signal around 3.5 to 4.OMHz and adjust 
VC3 for best volume. Leave VC3 at this setting and 
tune to a signal around 1.9MHz. The core of Ll 
is then adjusted for best results, after which there 
is little need for much adjustment of VC3, 
throughout the band. When VC3 is peaked for best 
results, it should be neither fully closed nor fully 
open. 

The other ranges are dealt with in the same 
manner. The cores of L2 are adjusted in that 

1172 



Al 

RF 

Trim 

Band 

Spread 

Volume 

Cl 

VC 4 

VR1 

S1 

MC 

VC3 
Yellow 

White 

Green 

Mixer/ Osc. 

Qo Board 

Black 

Pin V 
L1 L2 

6 8 
Pins 

1,Q 

YPin 
1,7. 

VC2 Pin 

VCI 

VC 1/2 

MC 

fPin 

Battery + 

MC 

/ 

IF 

IFT1 

Battery . 

I F Board 

I FT 2 

ÇI 

IFT3 

+ 4 Pïn1 ToC5l/ 

2 

Fig. 8 Location of the three boards and major components. The battery is held in position by the bracket holding the negative clip. 

direction which takes them away from the smaller 
winding for Ranges 1 and 3, otherwise continuous 
oscillation may prove troublesome at the high 
frequency end of these bands. This arises fram the 
degree of coupling between L2 and its feedback 
winding. Should excess oscillation or "squegging" of 
the oscillator be troublesome, R4 could be increased 
in value. On the other hand, if Tr2 has somewhat 
reduced gain the value of R4 could be reduced. 
However, with the value shown, several MPF102 
transistors proved satisfactory, so this should not 
be necessary. 

Al 

L2 

Tr drain 

C8 

eck 

Fig. 7. Arrangement of coil holders on bracket 
and wiring to remainder of circuit. 

FINISHING OFF 
The aerial is fixed to a small right angle bracket 

which is pivoted on a 6BA bolt passing through the 
side of the case. The hole is drilled to take an 
insulated bush and an insulated washer rests 
between the bracket and case. A spring washer 
is placed under the screw head and the nuts locked 
together so that the aerial can be extended vertically 
with the case flat or standing upright. A flexible 
lead runs from the aerial to Cl. 

The dial is marked on card and is about 234in. in 
diameter. The control knob is a shallow type to 
which is attached a 234in. diameter disc of 116in. 

thick Perspex. This can be fixed with adhesive or 
self -tapping screws. A line is marked across the 
Perspex. A disc can be easily cut with an adjustable 
tank or washer cutter, but if this is not available a 
pointer knob could be substituted for the disc. 

The case is completed by screwing on one 7 x lin 
member and the remaining 5 X lin member. The 
5 X lin members fit inside the 7 X lin members so 
that the top 7 X lin flanged member can be taken 
off to change the battery or coils. The back, a 7 X 5in 
flat plate, is permanently attached with self -tapping 
screws, but only one screw is run into the top 
member flanges. 

There is some opportunity for individual choice in 
the way in which the case is finished. If left bare 
or painted, gauze or perforated metal should be 
fitted over the speaker aperture inside. The case 
shown was covered at the front with fabric and 
self-adhesive material as used for shelves, boxes, 
etc. 
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[dASSETTE 
CORDER» 

ND 

ITER P. 9 
111PLIFIER 

PART 2 

o 

RICHARD COLLIN 

POWER AMPLIFIER ASSEMBLY 
The first stage in assembly is to mount all corn- 

ponents except the plastic power transistors onto 
the board, ensuring correct polarity of electrolytic 
capacitors. Solder each joint carefully-do not over 
heat the components, but make sure joints arc 
properly made. Check that all parts are in the correct 
position and then cut off all excess lead wires. Note 
that 113 and C9 are mounted on the speaker sockets_. 
not on the printed board. 

Next fit the output and driver transistors onto 
their respective heat sinks ensuring that the mica 
washers ̀ and nylon bushes are correctly located. 
Check that each device is isolated from the heatsin1. 
after assembly. Then form the leads for insertion 
into the printed board. Do not bend the leads less 
than 18in from the transistor body. Do support the 
leads near the body with long -nose pliers whilst 
forming. Do not radius the bends tighter than 'min. 

Mount the strip of four output devices onto the 
circuit board and solder up the connections. Then 
mount the two driver transistors in a similar fashion. 
Once soldered ensure that the power transistors are 
not bent back and forth on their leads-plastic 
packaged devices can be easily damaged by stressing 
the lead outs. Once complete the power board should 
be put away safely until needed later on. 

TUNER AND IF CIRCUIT (UNIT 3) 
The AM section utilises the Ferranti ZN414 

integrated circuit ICI and a single transistor amplifier 
Trl. A small ferrite rod aerial forms part of a double - 
tuned aerial circuit which is used to eliminate swamp- 
ing effects of strong local transmissions by improving 
the selectivity. The circuit and printed board illu- 
strated are for the single -station version. Further 
channels may be added by inserting a suitable two - 
pole rotary switch at the points marked "X" and "Y" 
in Fig. 10 to select additional pairs of trimmer 
capacitors for each station required. 

The ferrite aerial may be insufficient in some 
areas of poor signal strength. The AM aerial socket, 
which is loosely coupled to the ferrite rod by two 
turns of insulated wire, allows adequate reception 
under such conditions by connection of an external 
aerial. 

In the FM section, a Mullard varicap tuned module 
type LP1186 feeds an RCA IF amplifier integrated 
circuit IC2 through a ceramic filter tuned to 10.7 
MHz. This integrated circuit requires only one IF coil 
to provide the audio output for the decoder and also 
an AFC control voltage. 

The prototype Tuner and IF board sho.i 
here has some variations in layout front 

the final version given in Fig. 12 

1174 continued on page 1176 



Trannies 
All orders to be sent to our new 
retail shop at: - 
4 Bush House, Bush Fair, 
HARLOW, ESSEX. 
Telephone: 37739 - P. & P. 10p. 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

Catalogue 10p 

74 Series TTL 
(National Semiconductors and I.T.T.) 
LOW PRICES, HIGH QUALITY 

100 plus less 10% on No's 1+ 35+ No's 1+ - 250 - 
the 25+ column 7447 £1.48 £137 74123 £3-35 £3.28 
No's 1+ 25+ 7448 £1.98 £1.81 74141 £1.10 013p 
7400 20p lep 7450 20p I8p 74145 £1-65 £1-48 
7401 20p 189 7451 20p 199 74150: £3.30 £2.75. 
7402 20p 18D 7453 20D 19p 74151 £1.21 £1.15 
7403 20p 18p 7414 20p 18p 74153 £1-32 £115 
7404 21p 19p 7460 20p 18p 74154 £2.20 £1.87 
7405 2Ìg 19D 7470 33p 27p 74155 £1.65 £1.21 
7406 54p 49p 7472 33p 30p 74156 £1.65 £1.21 
7407 54p 489 7473 46p 42p 74157 £1-54 £1.43 
7408 29p 24p 7474 44p 60p 74160 £2.18 £2.05 
7409 29p 24p 7475 63p 57p 74161 -£248 £2.05 
7410 20p 18p 7476 55p 51p 74162 £484 £4.54 
7411 23p 21p 7480 £110 99p 74163 £984 £4.54 
7412 40p 33p 7481 £1.37 £1.26 74164 £2.73 £2.63 
7413 31p 29p 7482 £210 99p 74105 £273 £2.63 
7416 49p 47p 7403 £1-32 £1.29 74166 £4.28 £3.94 
7417 57p 53p 74.44 £1.32 £1.21 74174 £2.78 £2.66 
7490 20p 18p 7485 £2.75 £2.64 74171 £1.94 £1.81 
7420 60p 58p 7486 49p 41e 74176 £1.99 £1.87 
7423 60p 58p 7489 £4.95 £4.29 74177 £2.75 £204 
7421 60p 53p 7490 82p 71p 74180 £2.75 £204 
7426 35p 31p 7492 84p 65p 74181 £6.49 £8.05 
7427 55p 51D 7493 82p 88p 74182 £216 £2.02 
7428 85p 79p 7494 £1.04 93p 74184 £269 £2.92 
7430 20p 18p 7495 £1.14 £1.03 74190 £3.08 62.69 
7432 420 33p 7496 £1.25 £1-15 74191 £280 £2-24 
7433 97p 91p 74100 £2.75 £258 74199 £2.53 £2.30 
7437 77p 74p 74104 £148 £1.14 74193 £2.53 £2.30 
7438 77p 79p 74105 £1-18 £144 74194 £3.27 £3.15 
7440 20p 18p 74107 48p 40p 74195 £2.42 £2.30 
7441 819 78p 7411.0 67p 65p 74196 £248 £2.06 
744.2 81p 78p 74111 £132 £1.40 74197 £248 22.06 
7443 £1.40 £1.32 74118 £1.10 80p 74198 £6.65 £8.05 
7444 £137 £1.52 74119 £1.64 £1.54 74199 £6.65 £0.05 
7445 2281 £2.18 74121 47p 42p 74200 12640 £21-12 
1446 12-31 1248 74132 £1.70 £1.59 

Linear Integrated Circuits 
301 
301 
301 
3014 
301A 
301A 
307 
307 
307 
308 
3084 
709c 
709c 

DIL 
TO99 
8 I'IN DIL 
DII] 
T099 
8 PIN DIL 
DIL 
T099 
8 PIN DIL 
TO09 
TO99 
D1L 
TO99 

50p 
55p 
46p 
139p 
69p 
661 
695 
899 
669 

645p 
6.4Op 

35p 
31p 

703c 
741e 
741e 
744e 
7470 
748e 
748c 

DIL 
T009 
8 PIN OIL 
14 PIN DLL 
7009 
OIL 
OIL 
T099 

99p 
95p 
38p 
39p 
41p 
48p 
39p 
419 

THE FERRANTI 
RADIO IC 

22414 £1.32 

Electrolytic 
Capacitors 

4 VOLT 16 VOLT 
470F 65p 150F 61p 
100µF 0}p 33419' 61P 
'220µF 65p 1501,F Gip 
330µF 65p 1500F Op 
1000µF lip 2200F 9p 
4700). F 209 680µF 17p 

1000µF 17p 
1509µF 25p 
2000µP 43p 

6-3 VOLT 
33¡00 65p 
68µF Gip 
150µF Gip 
470µF lip 
O80µ F 139 
1500µF lop 
2200µP lop 
3300µF 269 

10 VOLT 
7`2µF 65p 
47µU' C}p 
1000F Gip 
220µ0 Op 
330µF 10p 
47Oµ0 10p 
1000µF lip 
1500µF 
22O0µ F 

25 VOLT 
10µF 8}p 
2'4.0 0}0 
47µF 6}p 
100µF 80 
l50µ0 Op 
270µP lOp 
470µF 13p 
6804F 20p 
1000µF 22p 
22_00µF 39p 
5000µP 68p 

40 VOLT 
68µF 6}p 

20p 15µF 6}p 
Z40)33µ0 flip 

40 VOLT 
47µF 00p 
1O0µ0 Op 
6Bµ0 lop 
220µF í1P 
470µF 19p 
680µF 25p 
1000µF 25p 
52000, 44p 

63 VOLT 
µ1' 8}P 

22µP 6}P 
47µF 602 
1î8µF 6)p 
10µF Dip 
`22µF Blp 
66µF 
100µF 
1G0µ0 
2º0µF 
330µF 
4700F 
1000µF 

10p 
lip 
13p 
19p 
222 
26P 
44p 

VOLUME CONTROLS 
Potentiometers 
Carbon track 100 0 to 2-23112. 
Log or Linear. 
Single 13p. Dual gang (stereo) 441, 
Single type with D.P. switch 13p 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). 411 valves 100-5 Bieg olrnrs. 
-1 watt Bp each 

watt 65p each 

THYRISTORS 
P.I.V. 50 100 200 
1 Amp 28p 35p 41p 
3 Amps 44p 50p 60p 
P.I.V. 300 400 
1 Amp 44p 53p 
3 Amps - BOp 

SLIDE SWITCH 
SPOT lip each. D.P.D.T. 13p each. 

MINIATURE NEON 
LAMPS 
240V or 110V 1.4 5p. 5 plus 4}p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 0-010F, 0-011, 0-022 34p. 0-033, 0.047, 0-068 4p. 0.1 45p. 
0-15, 0-22 55p. 0.33 7p. 0-47 95p. 0.68 12p. 10F 14p. 1.51LF 22p. 2.20F 27p. 
C296 SERIES 
40000 0-0010F, 00015, 00022, 00033, 0-0047 3p. 0-0068, 0-01, 0015, 0-027, 0-033 34p. 
0-047, 0-068, 0.1 45p. 015 61p. 0.2'2 81p. 033 lip. 0.47 141p. 
160V: 0-010,, 0-015, 0022, 0.033, 0047, 0-068 31p. 01 4p. 0.15 4p. 0.1 45p. 
011, 0.22 51p. 0.33 7p. 0.47 95p. 0-68 12p. 103` 145p. í51,0 22p. 2240 24p 

AMTRON KITS 
We have been appointed stockist of 
Amtron high quality construction kits. 

(20p P/P on all kits) 
13085 Transistor tester £260 
0E170 Hi-Fi Amplifier 15u £5.20 
UE.110 Stereo Amp s+Sw £11.07 
15011.5 Hi-Fi Amp 8w £4.31 
Uí1220 Signal Injector £2.57 
UK300 Four Channel Radio Control 

transmitter - £8.55 
UK310 Radio Control Receiver £328 
0K325 'GXC2'. Channel Splitting 

Unit. 1000 & 2000 lIz £7.85 
UK330 `GXC2' Channel Splitting 

Unit. 1500 & '2500 Hz £7.86 
00415 Resistor Bos £8.69 
430425 Capacitor Box £8.39 
17K515 MW Radio Receiver £7.86 
00790 Capacitive Burglar Alarm £7.57 
Many other kits available. Send for the 
free Amtron Catalogue. 

* These Kit Prices include VAT * 

£1 BARGAIN 
PACKS 

£1 10 Silicon NPN Poorer transistors 
1023015) tested/unmarked. 

£1 30 Plastic FET's unmarked/untested, 
similar to 223819. 

£1 20 TOI Transistors NYN 2 to 1 amp 
untested/unmarked. 

£1 20 T018 transistors PNP like 0,0178, 
B0179 etc. untested/unmarked. 

£1 30 Plastic 203055 unmarked/untested 
TO230 case. 

£1 10 General Purpose, fully tested 
RET's. 

£1 100 carbon resistors 7, 4, 1, 3 matt. 
£1 100 Electrolytic condensers. 
£1 250 Ceramic Polystyrene, Silver 

DIica etc, Condensers. 
£1 250 Polyester, Polo -carbonate, Paper, 

etc. condensers. 
£1 25 Potentiometers assorted. 
£1 270 High Stab 1% 2%, 5% resistors. 
£1 1lb Assorted nuts, bolts, washers, 

spacers, etc. 
£1 25 Assorted Switches, r'otary, lever, 

asicre, toggle, etc. 
£1 50 Preset Botentiometers 

* any 5 packs £4 * 
P/P 10p for inch Pack. 

OUR NEW 
RETAIL 

SHOP IS NOW 
OPEN 

Monday to Saturday 9-5-30 
Friday late opening 6 o'clock 

Transformers 
Primary 200-220-140 volt. l'/ P 

MT111 12 volt. amps £111 16p 
MT111/B 24 volt amp £185 20p 
3ÌT71 10 volt 2 amp. £1.70 22p 
MT71/B 04 volt 1 atop £1.76 22p 
MT18 12 volt 4 amp £2.47 Slip 
31T18/B 24 volt 2 amp £247 36p 

30 volt transformers 
l'rhn 200-020-240v. Secondary voltage. 
12 15, 20, 24,10v or 12-0-1v or 15-0-15v. 
MT 117 amps £132 70p 
MT79 1 £1-00 315 
MT 3 2 £296 36p 
51T20 3 £3-10 42p 
51T11 a £4.84 49p 

50 volt transformers 
Prim 200-200-740v, Secondary volt. 19, 
23,13, 40, 30v or 05-0-35 volt. 
1íT](12 -3amps £1.76 30p 
51T1Ú:31 £238 38p 
31T105 3 14.84 57p 
MTI06 -I £6.02 Gap 

60 volt transformer 
Prins 200-220-240 Secondary 24, 30, 40,. 

48, 60v or 24-0-24v or 30-0-30v 
31T1I.4AT 5 amp ß1.76 38P 
51TI26AT 1 £2.47 34p 
31T177 _ £3.90 44p 

Idiniatyre transformers 
Prim 220 volt 
BT006 let m3 0-0-1v 93p 15p 
BT909 101mÁ 9-0-0v 201, 15p 
BT13015 10 m:l 12-0-17v 11.08 11p 
BT54024 100rnA 24-0-24v 11.95 131/ 

VEROBOARD 
01 (h15 

2} x 3} 24p 19p 
25 x 5 27p 23p 
31 x 31 279 23p 
3a x 5 31p 31p 
17 82p 63p 
17 x 31 £1.10 87p 
17 r. o (Plain) 90p 
Pin 'insertion too 57p 57p 
Spot face cutter 46p lop 
Pk 36 Pins 20p 20p 

Resistors 
} watt 5% carbon 1p 

watt 5% carbon ip 
1 watt 10% carbon 2}p 
range 10 ofºns to 4.7 megohms. 
} watt m/o 2 0 4P 
range 10 ohms to 1 megohms. 

MINITRON DIGITAL 
INDICATOR TYPE 3015F 

Read 0-9 and decimals. ONLY £1.85 

PE RONDO 
KIT AVAILABLE 

SAE for List 

Transistors/ 
Diodes 

BC109 lip 
BC113 15}p 

BC303 50p 
00104 40p 

311'8121 33p 
MP8P32 445 

TIP32A 73p 
TIP33 £105 

Diodes & 
Rectifiers 

00116 16p BCY70 17p MP8123 50p TI í'34A 
AC107- 16p BC125 18p BOY?' 37p NKT2t 1.28P £1.54 12914 8p 
40126 14p B0126 250 BCY7º 17p NKT219 26p TIP35A 12916 Op 
AC127 13p 00137 I8p B1)131 68p NKT21425p £2.53 124148 Op 
40128 13p B0134 16p BD132 90p NKT217 S5p 1'íP36Á 1844 10D 
Á0142K 22p 110135 16p BD135 42p NKT261 23p £349 124007 22p 
AC141K 20p 130137 16p BD136 50p NKT27120p TIP41A 79p 10113 17p 
AC176 15p 00138 36p 110141 £1.87 NKT27420p 71P42Á 91p 114100 16D 
.40187 I8p 110142 330 BD142 50p NKT2 75 250 22706 1'3p 134107 25p 
AC1871f 20p 110143 33p 110159 33p NKT40371p 72930 23p BÁ115 Op 
AC188 18p 130144 30p 130173 °9p N1CT40533p 101121 22P B A144 14p 
ACIBOK 20p 130145 26p BI'177 28p NKY803F 221132 28P BÁ145 22D 
A 1 24p 110147 Bp 11'178 29p 66p 721.013 22p 114.124 14p 
ACY18 21p .120148 Op 00179 35p NIïT613C1 221711 26p 114X11 14p 
ACY19 25p 110149 Op 00104 15p 33p 222904 40p BANG; 14p 
ACY20 22p 130153 í6p BF195 17P NKT67428p 1229044. BAY18 lop 
ACY21 23p ßC154 17p 130744 27p NIïT677I1 44p BAY 31 9p 
ACY22 lop B0157 13p BF260 29p 24p 222005 46P 111100 19P 
ACY39 68p B0158 12p 110329 18p NKT71332p 222024 í8D BY126 I8p 
AD140 40p B0159 14p 110330 18p NKT77327p 291226 10P 137127 19p 
AD142 44p 130167 13p ß1'390 37p 0019 55p 223011 26p 053X10 24p 
ÁD143 39p 110168 lip 1102.84 28p 0C:'0 55p 223054 55D 045 19p 
AD149 38p B0169 lip BFX35 35p 0073 492 727055 55v 01.10 24p 
.40150 80p BC177 15p I9FX86 22p 0025 45p 723707 lip 0447 Up 
ADI61 88p 130170 í5p 100X87 o8p 0078 50p 223703 lip 0470 Sp 
AD101 38p BC182L IOp 130288 26p 0029 50p 223704 llp 0473 lip 
AF114 18p 4101832 lip BFY50 21p 0035 50p 223705 11p 0A79 Op 
AF115 18p B0184L lip BFY51 17p OC:3O 50p 023706 11p OAK Bp 
40116 I8p 130186 33p BFY52 17p 0044 14p 223707 lip 0485 lip 
40117 I8p BC212L lip BFY64 39p 0045 14p 2N3708 lip 0490 OP 
AF11O 92p BC213L lip BPY90 72p 0070 23p 2X3709 í1p 0491 Op 
AF124 27p ß0214L lip 418X29 19p 0071 140 2N3710 11p 0405 Op 
40139 39p 80250 9p 0407 22p 0072 14p '5X3711 9p 04200 lip 
409,39 41p 110259 9p 0426 33p 0081 14p 723794 17P 
AL100 77p B0267 14p 0428" 31p 0083 22p 223019 28p 
AL102 66p 110268 15p 0450 1711 0084 28P 40361 50p 
AL103 55p 410200 40p 5108111 35p 'PII20A 53p 40362 50P 
00107 lip 110301 32p 31P8112 42p T1P30A 64p 401,116 50p 
B0108 llp 110305 30p MP8113 35p TIl'314 645 
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CRATA-continued from page 1174 
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From FM 
aerial 
socket 

*VR1 Pin 24AMtuner*Pint 1S1f, 
slider board tag 5 

Twisted 
nair 

R2 i4 !ÿ 
In 

IG1 

AM output 
to 1 S1a 
via 1 R4 

FM output 
to decoder 

pin 1 i 

151f, 
pole 

VR1 AVR1 
via via 

RIO R11 

51 
AFC 

switch 

U-shaped heat sink 
made from 1,16 aluminium 
(fins 1" high) 

km 0161] 

Fig. 12: Component location and printed circuit layout for the main Tuner and IF board. Both drawings are actual size. 

+34V 

+15V 

Decoder 
. board 

pin 4 

1 Ste 
tag 4 

1 S1e 
pole 
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* components list 

`47oi2 
.68kû 
4.7kS2 

:4.7kS2 
1209 ' 
:560kS2 '.-. 

22052 
0.10 22kS2 

r: . 

J:r Note-The alternative, 
require the following`#1 ::3 

(1) Full range continuous tuning te_ 
Delete R10 ? dii r;í+11 above and add 
R19 6-9kû R20 1kO2 

(2) Preselectelf.:#ljng (Fig. 11b) 
Delete R10, et: and VR1 above , nd 

±R21 1kS2 1iß-VR5 each 2aait.111 

yR6 í0k12 ' 
X il fixed`resìstors it peel, 

tors 
`8pF ceramic 
,0.2212F ceramic:'.,: 

'47,;F polyestëi' :1::.::' 
.ij+.17µF P01Yester 

reset - 

220pF ceramic:;:.: 
0 , 25µF 
250pF 
20012,F ,:.:. 

polyester 
01µF polyester .... 

0.01µF potiester 
polyester 10001LF 16V 

0022µF polyester 47µF 16V 
:0068µF polyester C70 220pF ceramic 

. . 

..:':<.'140pF compression trimmer : 

T,:::1AOpF, 
-.. ..- ,, .....:............::.:::....,....::. 

Semiconductors 
Tr1 BC113 
7r2 2N6288 (RCM.:::'::'r.;t#:,'`:í 

::D1 BZY88 

L1 55 turns of 30swg" 24 dia. ferritocòL.. ... .. ... i ,.... :: ;Síngie-tuned Mediurlt;:.. ee 
,... ..:. e Ghpke 154H Toktï 21,04' :l'lí 

,;:..Toko KACS-K586-1-IM 
,«ï:.Crystal filter Vernitron F1VIkFi:rär;; 

min. toggle 
uning head:Mullard 

drivËt;tÌr0rli 1+" 
:: ei:or6-motion::en(} ̀ .a.driye:spl..:;,::': 
, 

.:: ;...3 small nyldlï pe1 :',. :r.`:".:;::'<:.:::.>:..: :" 

Printed 

: ....: .. .:.. ..:: .. .. .....:.:.... .::....... . ... . sstco.ndïirs;; available fii"órn EC,S. 
::(ViFif:t;s94or)'.[3dr(Beë.0a4 1 of íñis projectl.;: 

Tdiitá.: ::timplsoce8.';'86e:`.ti(aiiable from Ast]#i.it 
Ihitiaiontt'' 

The values given for the tuning control circuit 
allow coverage of 88-100 MHz. A restricted coverage 
has the advantage of making the tuning finer and 
spaces the stations farther apart. The alternative 
circuit of Fig. lla provides coverage of the full band 
88-104 MHz whilst a four -station preselected tuning 
arrangement is given in Fig. lib. 

Insulated loops securing AM aerial. 
ferrite rod aerial socket 

Twisted pair 
Tuner 
and IF 

Pin 5 board Pin6 

L2 
(Hole layout 

to suit 
coil used) 

1AN 0162i 

Fig. 13: Location of components and actual size layout for the AM 
Tuner Board. 

Four power supplies are derived from the main 
34V rail through a series stabiliser transistor Tr2 and 
various filter networks. 
1. The decoder 15V supply is taken direct from the 
stabiliser and decoupled via C18. 
2. The AM tuner 1.5V supply is provided by a 
resistive potential divider across the 15V supply 
R3/R6. Decoupling is provided by capacitor C5. 
3. The FM IF and tuner varicap supply is taken 
from the 15V supply via R14 an -1 decoupled by 
C14/C17. This supply is 12V. 
4. The FM tuner 8V supply is provided from the 
12V supply by R9, Dl/D2 and R7. Decoupling is 
provided by C7, C8 and C9. 

When assembling the printed board care must be 
taken not to overheat the integrated circuit pins and 
also not to short-circuit the adjacent connections as 
they are fairly close together. Ensure that all elec- 
trolytics and diodes are polarised correctly and that 
the ZN414 leads are correctly positioned. The ceramic 
filter CF1 may be mounted any way round-the 
centre pin is earthed and either of the other two pins 
may be input or output. The series stabiliser tran- 
sistor Tr2 does not require isolation from either its 
heatsink or the copper print on the board. 
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acial Offer 
IøI kil 

BE HONEST WITH YOURSELF 
HAVE YOU SEEN YOUR TOOLS LATELY 

DOES YOUR SON BORROW THEM ? 

DO YOU HAVE ALL THE TOOLS YOU NEED FOR MAKINO P.W. PROJECTS? 

ARE THEY STILL AS GOOD AS NEW ? 

DO YOU HAVE NO TOOLS AT ALL ? 

P.W. READERS CAN BECOME P.W. CONSTRUCTORS FOR as little as £3.70* 
Good tools are expensive to buy and it is seldom worth 
paying for low grade tools because they rarely do a good 
job for very long. 

If you add up how much it can cost to invest in the very 
best of all the tools you need, it would very likely come to 
about £12 or more. That's a lot of money in these credit - 
squeeze days so how can you get good value for money? 

Practical Wireless has gone to a great deal of trouble to 
help you solve the problem; all you need is the equivalent 
of a small H.P. deposit and nothing more to pay (except 
postage and packing). Add to this the advantage of good 
quality tools at realistic retail prices, the backing of our 
experts who have already tried them out, and you are bound 
to want our recommended tool kit. The kit does not contain 
high priced items that you rarely need to use and yet it is 
not devised for all your jobs in the home. 

This kit comprises the tools for doing most of the con- 
structional projects that we publish and others too! In it 
you will find: 

Wire cutters with insulated handles; 
Long -nose wiring pliers with stripping and cutting 

blades and insulated handles; 
Small insulated handle screwdriver with neon mains 

tester; 
Large insulated handle screwdriver; 
Soldering iron kit containing 15 watt soldering iron 

with "'bit, two spare bits A" and 5", heat shunt 
clip, stand, solder and instruction booklet "How 
To Solder", 

The normal total recommended retail value of these tools 
is £6. This kit is supplied to readers of Practical Wireless 
at the special price of £3.70 (inc. V.A.T.). 
*To get your special offer P.W. Tool Kit complete the 

attached coupon in ink and send with your remittance of 
£3.70 plus 50p for carriage and packing made payable to 
Stewart Chance & Co. 

Remember, strictly one tool kit per coupon only! Please 
allow 14 days for delivery in U.K. only. 

This offer is limited and subject to stocks still being 
available. 

r_1111110111__________ 

1 

I 

I 

I 

I 

PRACTICAL .WIRELESS TOOL KIT OFFER -- 
To Stewart Chance & Co., APRIL 1974 

I 

Wilburn House, London Road, 1 

Sunningdale, Berkshire, SL5 ODJ t 
Please send to me ONE PRACTICAL WIRELESS 
TOOL KIT. I enclose *Cheque/Postal Order No. 1 

to the value of to cover the cost. 
I understand that you can supply only one Practical 
Wireless Tool Kit per coupon. (Block letters please) 1 

NAME 
I ADDRESS 

(postal 
This offer is subject to stocks remaining available 

Ldate of receipt of this coupon. 

code) I 
at the 

CRATA-continued 

The AFC switch is mounted on the tuner back 
panéi near the aerial sockets-it may be sited on 
the front panel if required, but do not locate it near 
to the mains neon and switch. 

The AM aerial board, Fig. 13, on which the ferrite 
rod is mounted should ideally be mounted such that 
it can be rotated through 90° for maximum signal 
pickup. Alternatively it may be rigidly mounted in 
the correct position if the tuner will always be sited 
in one particular place. The leads between the 
printed board and the rotary switch in the multi - 
station version should be kept very short. A suitable 
position for the switch is immediately above the 
Input Selector. 

1179 



Oscilloscope. 
PART 2 techniques ALAN AINSLIE 

OSCILLOSCOPE DISPLAYS 
The very heart of any oscilloscope is the cathode 

ray display tube. After all the electronic functions 
have been executed the ultimate result is displayed, 
visibly, on the face of the tube. We shall take a 

look at a few types of CRT and their associated 
circuitry as applied to oscilloscopes. 

The electron beam, produced by an electron gun, 
passes through a deflecting mechanism and arrives 
at the screen where it causes the screen material 
to fluoresce. The whole mechanism is housed in an 
evacuated glass container and, in an oscilloscope, 
only the front face is visible. Fig. 1 shows the 
general arrangement. For oscillographic use we 
require a bright spot of light, intense but very small. 

Electron 
gun \ Envelope Deflection 

system 

Fluorescent screen --- 

Fig. 1: Main elements in a CRT intended for use in an oscilloscope. 

It is the purpose of the electron gun to produce the 
narrow stream of electrons of high energy to cause 
local luminescense of the screen. When the beam 
hits the phosphor screen it causes fluorescence. 
However, if the beam is cut off suddenly the screen 
continues to glow with phosphorescent light. It is 
this phosphorescent light that determines the after- 
glow of the tube. 

ELECTRON GUN 
A hot cathode on the axis of the tube produces 

electrons by thermionic emission, as in a conven- 
tional electronic valve. By a suitable arrangement 
of anodes an electric field distribution inside the 
tube is created focusing the electrons into a high 
velocity pencil, arranged to converge on to the 
screen. A simple gun arrangement is shown in Fig. 2 
This type of arrangement is often used and is 
known as a pentode or five electrode gun. 

The cathode is heated to emissive temperature 
and is surrounded by the grid, in this case shaped 
like a top hat with a hole in it, known as a Wehnelt 
cylinder. The grid is maintained slightly negative 
with respect to the cathode and focuses the space 
charge around the cathode along the axis of the gun. 

The first anode (Al) is positive with respect to 
the cathode by perhaps a couple of hundred volts. 
Fig. 3 shows how the electrons are accelerated out 
of the grid area towards the first anode, and in so 
doing are focused at Z by the equipotential lines, 
shown dotted. The diameter at Z is used as an 
"image" and consequently should be as. small as 
possible for a small spot on the screen. The electron 
beam enters the first anode diverging and a number 
of stops are added =to keep the beam width small 
and keep out fringe electrons which impair defini- 
tion. The diverging electron beam emerging from 
the first anode now needs to be focused on to the 
screen, or put another way, an image of Z is pro- 
jected on to the screen. 

Grid \ Áp 

Cathode Al 

Grid 

Heater Z Stop 

A2 A 

\ 
f3 /Ii l 

/ ! !:.-.i\`. 

\ ̀ \ ̀ 

A3 

To screen 

(ÇKG622 

Focus\ 

(CKG62fP 

Fig. 2: top, arrangement of electrodes used in a pentode gun. Fig. 3, 
centre, shows the beam focusing action of the grid and Al. Fig. 4, 

bottom, the effect of the remaining anodes A2 and A3 in focusing 
the beam on to the screen. 

Fig. 4 shows how the second (A2) and third (A3) 
anodes accomplish this focusing. The second anode 
is at a higher potential than Al, and A3, the final 
anode, is at a still higher potential. Thus the equi - 
potential lines are as shown dotted. The beam of 
electrons now converges as it crosses the A2 -A3 
fields and by adjustment of the voltage between A2 
and A3 the beam can be focused on the screen of 
the CRT. 

1180 



YATES ELECTRONICS 
(FLITWICK) LTD. 

ELSTOW STORAGE DEPOT 
KEMPSTON HARDWICK 

BEDFORD 
RESISTORS 
4W Iskra high stability carbon film -very low noise-capless construction. 
+W Mullard CR25 carbon film -very small body size 7.5 x- 2.5 mm. 
4W 2% ELECTROSIL TR5. 
Power Values Price 
watts Tolerance Range available I-99 100+ 

4 5/ 4.712-2.2M D E24 I p 0.8p 
+ lO, 3.3M12 -10M12 E12 Ip 0.8p 
+ 2% IO13-IM12 E24 - 3Sp 3p 
e 10% I D-3.912 E12 Ip 0.8p 
4 5/y 4.712-IM12 E12 Ip 0.8p 
4 10 0 I13-1012 Ell 6p 5Sp 

Quantity price applies for any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5% Iskra resistors 5 off each value 4.7 12 to 1M it. 
512 pack 325 resistors £2.40. 524 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon track 5k12 to 2M 12, log or linear (log 1W, Ifn 4W). 
Single, 129. Dual gang (stereo), 40p. Single D.P. switch, 24p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 50012 and decades to 5M 12. Horizontal or vertical P.C. 
mounting (0.1 matrix). 
Sub -miniature 01W, 5p each. Miniature 0.25W, 7p each. 

TRANSISTORS 
AC107 15p AFI26 20p BFI 15 25p 0C42 12p 2N3707 I2p 
AC126 12p AF139 32p BF173 20p 0C44 12p 2N3708 10p 
ACI27 15p AFI78 32p BF177 28p 0C45 12p 2N3709 Ilp 
AC128 I5p AFI80 40p BF178 32p OC70 12p 2N3710 Ilp 
ACI31 12p AFI8I 40p BF179 32p 0071 12p 2N3711 Ilp 
AC132 12p BC107 12p BFI80 32p 0072 12p 2N3819 32p 
ACI76 15p BCI08 12p BFI81 32p OCBI lip 2N4062 12p 
AC187 22p BC109 12p BF194 14p 0082D 12p 2N4286 20p 
AC188 22p BC147 124, BF195 14p 2N2646 60p 2N4289 20p 
AD140 50p BC148 lip BF197 15p 2N2904 20p 40360 35p 
AD149 45p BC149 12p BF200 32p 2N2926 IOp 40361 33p 
AD161 33p BCI57 14p 'BFY50 20p 2N3054 58p 40362 40p 
AD] 62 36p BC158 14p SFY51 20p 2N3055 60p 40408 40p 
AF114 20p BC159 14p BFY52 20p 2N3702 13p ZTX108 ISp 
AFI15 20p BC187 22p BUY I05 225p 2N3703 12p ZTX300 ISp 
AF116 20p BD13I 75p 0C26 45p 2N3704 13p ZTX302 20p 
AFI17 20p BD132 7Sp 0C28 S0p 2N3705 12p ZTX500 15p 
AFI18 38p BD133 75p 0C35 50p 2N3706 I I p ZXT503 20p 

ZENER DIODES 
I 

WIRE WOUND POTS. 3W, 10, 25, 
400mW 5% 3.3V to 30V, I2p. 5012 and decades to 100k 12, 33p. 

DIODES 
RECTIFIER 
BY127 1250V 

1 N4001 50V 
1N4002 I00V 
I N4004 400V 
1 N4006 800V 
1N4007 1000V 

A 
A 
A 
A 
A 
A 

lip 
7p 
ap 
8p 

10p 
lop 

SIGNAL 
0A85 
0A90 
OA91 
0A202 
1N4148 
BAI 14 

7p 
Sp 
Sp 
7p 
Sp 
8p 

SLIDER POTENTIOMETERS 
86mm x 9mm x 16mm, length of track 59mm. 
SINGLE 10K, 25K, IOOK log. or lin. 40p. 
DUAL GANG, 10K + 10K etc. log. or lin. 60p. 
KNOB FOR ABOVE, 12p. 
FRONT PANEL, 65p. 
18 Gauge panel I2in x 4in with slots cut for use 
with slider pots. Grey or matt black finish com- 
plete with fixings for 4 pots. 

BRUSHED 
ALUMINIUM 
PANELS 
12in x 6in, 2Sp 
12 in x 2fin, 10p 
9ìn x tin, 7p 

THYRISTORS 
2N5060 50V 0.8A 30p 
2N5064 200V 0.8A 47p 
106F 50V 4A 40p 
1060 400V 4A SSp 

ALUMINIUM BOXES 
AB7 21" x Sf" x 14" 
AB/3 4"x4"x 14" 
AB9 4"x21"x I4" 
AGIO 4" x 51" x 14" 
ABI I 4" x 2#" x 2" 
ABI2 3"x2r'x l" 

50p 
30p 
50p 
S0p 
60p 
44p 

AB14 
ABIS 
AB16 
ABI7 
AB18 
ABI9 

7" x 5" x 24" 8"x6"x3" 
IO" x7"x3" 
IO" x 44" x 3" 12"x5"x3" 
12"x8"x3" 

84p 
108p 
122p 
10Bp 
1200 
1600 

HEATSINKS-REDPOINT 
2W 24p 4W 43p TO5 Clip Sp TOI Single Sp 
3W 36p 6W 60p TO18 Clip Sp TOI Double 8p, 

TRANSFORMERS All have 240V primary 
MT30/2 0-12-15-20-24-30V 2A 
MT50/4 - 0-19-25-33-40-50V iA 
MT50/I 0-19-25-33-40-50V IA 
MT50/2 0-19-25-33-40-50V 2A 
MT60/4 0-24-30-40-48-60V 4A 
MT60/I 0-24-30-40-48-60V IA 
MT60/2 0-24-30-40-48-60V 2A 

£2.83 
£1.90 
£2.35 
£3.30 
£2.10 
£2 80 
£3 80 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER £2. 
Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
lOp stamp appreciated. 

Callers Welcome Mon. to Sot. 9 a.m. S p.m. 

PLEASE ADD 10% VAT 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µF, 0.0015µF, 0.0022µF, 0.0033µF, O.0047uF, 24p. 0.0068µF, 0.01µF, 
0.0150F, O. 022µF, 0.033µF, 3p. 0.047µF, 0.068µF, 0.1µF, 4p. 0.15µF, 6p. 0.22uF, 
74p. 0.33µF, Ilp. 0.47µF, 13p. 
160V: 0.01µF, 0.015µF, 0.0220F, 0.033µF, 0.047uF, 0.068µF, 3p. 0 I,F, 31p. 0. 15µF, 44p 0.22µF, Sp. 0.33µF, 6p. 0.47µF, 74p. 0.68µF, Ilp. 1.0µF, 13p. 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.OIUF, 0.015µF, 0.022µF, 3p. 0.033µF, 0.047µF, 0.068µF, 
3#p. 0 IuF, 4p. 0.15µF, 0.22µF, Sp. 0.33µF, 6fp. 0.47µF, 84p. 0.68µF, Ilp I.OPF, 
193p. 1.5µF, 20p. 2.2µF, 24p. 
MYLAR FILM CAPACITORS I00V 

I 
CERAMIC DISC CAPACITORS. 

0.0010F, 0.002µF, 0.005µF, 0.01µF, 0.02µF, I 200pF to I0,000pF, 2p each. 
24p. 0.04µF, 0.05µF, 0.068µF, 0.1µF, 34p. 1 

ELECTROLYTIC CAPACITORS 
(µF/v) 1/63, 1.5/63, 22/63, 3.3/63, 47/63, 6.8/40, 68/63, 10/25, 10/63, 15/16, 15/40, 
15/63, 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6.3, 
68/16, 100/4, 100/10, 100/25, 150/63, 150/16, 220/4,'220/63, 220/16, 330/4, 6p. 47/63. 
100/40, 150/25, 220/25, 330/10, 470/6.3, 7p. 68/63, 150/40, 220/40,330/16, 1000/4, lop. 
470/10,680/6 3,110.100/63,150/63,220/63,1000/10, 12p. 470/25, 680/16, 1500/6.3, 13p. 
470/40, 680/25, 1000/16, 1500/10, 2200/6.3, 18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10,3300/6 3, 4700/4, 21p. 

SOLID TANTALUM BEAD CAPACITORS 
0.10F 35V 2.2µF 35V 

0.22µF 35V 4.7µF 35V 
0.47µF 35V 6.8µF 25V 

1.0µF 35V 10µF 25V 

22uF -16V 
33uF 10V 
47uF 6.3V 

I00uF 3V 

12p 

VEROBOARD 
0.1 

1x 3} 22p 
x 5 24p 

31 x 52 2.7p 
17 x 2 75p 

17 x 5 (plain) 
1- 

17 x 31 (plain) - 
17 x 24 (plain) - 
24 x 5 (plain) - 
24 x 31 (plain) - 

Pin insertion tool S2p 
Spot face cutter 42p 
Pkt. 50 pins 20p 

0.15 
16p 
24p 
24p 
27p 
574p 
78p 
82p. 
60p 
42p 
12p 
Ilp' 
S2p 
42p 
20p 

JACK PLUGS AND SOCKETS 
Standard screened 18p 2.5mm insulated 
Standard insulated I2p 3.5mm insulated 
Stereo screened 35p 3.5mm screened 
Standard socket I5p 2.5mm socket 
Stereo socket I8p 3.5mm-socket 
D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin 
Plug 12p. Socket 8p. 
4 way screened cable, I5p/metre. 
6 way screened cable, 22p/metre. 

8p 
Bp 

13p 
8p 
8p 

BATTERY ELIMINATOR £1.50 
9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS 
1600µF 64V 74p 2500µF 64V 80p 45000F 16V 
2500µF 40V 74p 2800µF 100V 12.60 4500µF 25V 
2500µF 50V 58p 3200µF 16V 509 5000µF 50V 

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0.01µF 10p 0.047µF 13p 0.22µF 20p 
0.022µF lip 0.1µF 13p 0.47µF 22p 

POLYSTYRENE CAPACITORS 160V 24% 
I0pF to I,000pF E12 Series Values, 4p each. 

50p 
£1.68 
£I.10 

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 
The GDI is the world's first semiconductor thatcan convert a concentration of gas or smoke into an electrical signal. The sensor decreases its electrical resistance when it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or 
smoke. This decrease is usually large enough to be utilised without amplification. 
Full details and circuits are supplied with each detector. 
Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but 
excluding case. Mains operated detector 65.20. 12 or 24V battery operated audible 
alarm £7.30. As above for PP9 battery, £6.40. 
PRINTED BOARD MARKER 979 
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
dry, and immerse the board in the etchant. On removal the circuit remains in high 
relief. 

METERS 14" Scale-500uA, ImA, 10mA, IOOmA £1.90 

BULGIN MAINS CONNECTORS 
3 Pin IfA Chassis Plug 

Line Socket 
IOp 3 Pin IfA Chassis Socket IBp 
13p Line Plug I3p 

3 Pin 3A Chassis Plug 10p 
Line Socket 14p 

3 Pin SA Chassis Plug I6p 
Line Socket ISp 

3 Pin 3A Chassis Socket 21p 
Line Plug 23p 

2 Pin 5A Line Plug 20p 

THERMISTORS 
VA I005 15p 
VAI026 ISp 
VA1033 I5p 
VA1055S 15p 
VA1066S 15p 
VA1077 ISp 
R53 £1.34 

WAVECHANGE SWITCH 23p 
IP 12W, 3p 4W. 2p 2W, 2p 6W, 

4p 3W 

ROTARY MAINS SWITCH 
D.P. 2A 32p 

LINEAR IC's 
709 14 pin DIL 40p 
741 8 pin DIL 40p 
741 14 pin DIL 38p 
723 14 pin DIL 95p 
747 14 pin DIL 85p 
748 8 pin DIL 4Sp 
.DIL Sockets 14 pin and 16 pin I6p 
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Ambit 
International 
We are not just another component 
retailer -but a complete semiconductor 
service. We can either supply or tell 
you where to get any 'hard to find' 
I.C.'s, and can now provide data on 
most devices you can think of. See 
our latest datalogue issue for full 
information. 

15p -no S.A.E. required 
For those of you who already have an AMBIT 
datalogue, send us an A5 S.A.E. plus 10p, stating 
the date of your datalogue-and we will send you 
all the latest update releases (to page 25). 
AMBIT -the linear microcircuit specialists - 

for Phase Locked Loops 
NE561B AM/FM coil -less radio receiver or IF 
(16 DIL) strip £3.19 

AM/FM demodulator kits with mech- 
anical filter -see October's PW £5.00 

NE562B Similar to the 561, but without AM 
(16 DIL) facility. The VCO output is separately 

available for synthesizer applications 
£3.15 

NE565 High stability -low frequency telemetry 
(14 DIL) demodulator. and NBFM demodulator 

£2.55 
567 A P.L.L. for tone, NBFM and AM de - 
(8 DIP) coding (5-9)V working £2.75 
555 Versatile timing IC, use as 'one-shot' 
(8 DIP) or multi -vibrator £0.78 
LS8038 A unique - triangle/square/sine wave 
(14 OIL) function generator up to 1MHz-com- 

plete signal generator in a chip. A data 
sheet is included with each device on 
request £2.70 

for Audio 
LM380N Simple, safe and versatile 2W RMS 
(14 DIL) at 12V: 4W RMS at 18V £1.30 
Stereo Stereo AMP P.C.B. for 2 x LM380N 

£0. 80 

TRABIOS 7W RMS 14v £1.65 

for Radio 
(see last month's advertisement for oar radio IC 

features) 
TBA651 lµV sensitivity AM/FM/SSb with RF 
(16 OIL) mixer and IF low external parts count 

£1.82 
TBA120 FM IF strip and detector £1.00 
(14 DIL) 
CA3089E FM IF system AFC-AGC-SQUELCH- 
(16 DIL) TUNING -METER OUTPUT -the very 

best FM IC £1.95 
MC1310P P.L.L. Stereo decoder IC with layout 

spec. £2.85 
(14 DIL) FULL kit with P.C.B. £4.00 

for TOKO filters at 455KHz and 10.7MHz 
Ceramic CFT455B BKHz bandwidth £0.45 

CFT455C 6KHz bandwidth £0.45 
CFU455C 4.8KHz bandwidth £0.50 
CFS10.7 Wide band FM (2 required 

per set) £0.37 
455KHz MFH-T 4, 5 or 7KHz versions £1.35 
Mech- LPF2016 A stereo pilot tone notch 
anical filter (19 and 38KHz) for 

HiFi, recording, etc. Both 
channels £2.20 

Plus LED displays, 250MHz decade counters, 
voltage regulators kits for tone coders, Ni Cads 
-in fact everything to lead you through the 
microcircuit maze. 
ULTRASONIC REMOTE CONTROL PRO- 
JECT. S.A.E. for details of kits and availability. 
PW FERRET KIT. Electronics only £9.50 

LARSHOLT VHF FM TUNERSETS 
iliaV input for 26dB S/N. INCLUDES SQUELCH, 
TUNING METER DRIVE BAND SCAN FACILITY, 
4 VARICAP CONTROL £16.00 
S.A.E. for specification details 

FOR ELECTRONIC SUB ASSEMBLIES 
Audio SINE/SQUARE/TRIANGLE generator with 
sweep facility 001 Hz-1MHz. 
Full kit of components and instructions £11.50 
STOP PRESS ... 
Mk. II Ferret: Phase Locked Loop IC metal 
detector (BFO type) 
Features: *Audible/meter/LED indication of 

presence of metal 
*Vulcan control of search oscillator 
*Phase locked harmonic selection 
*FET reference and search oscillator 
for extra stability 

*Speaker output 
Electronics only kit-P.C.B.-components- 

instructions £1450 
Please send a S.A.E. for details. 

Positively the most technological BFO metal 
detector at the price! 
Ready built and tested -guaranteed 12 months 

£37.50 

'PLEASE NOTE ALL PRICES NOW 
EXCLUDE VAT 

37A HIGH STREET, BRENTWOOD, ESSEX 
CM14 4RH Tel: (0277) 216029 

Terms: C.W.O. All prices EXCLUDE VAT. 
Handling charge of 10p per order. 
FIRST CLASS POSTAGE on all items under 8oz. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include P. & P. and 10% VAT 
12 or 24 Volts 

Output V. & Amps. Ref. No. - - Price 
12V x 2 250m x 2 MT111CS*t - .. £1.55 
12V x 2 500mA X 2 MT213*$ .. .. £1.99 
12V x 21A x 2 MT71CT$ .. .. £2.45 
12V x 22A x 2 MTI8CT .. .. £3.06 
12V x 23A x 2 MT7OAT .. .. £3.95 
12V x 2 4A x 2 MT108AT .. .. £4.49 
12V x 2 5A x 2 MT 72AT .. £5.28 

30 Volts. All tapped at 0-12-15-20-30V. 
Output Ref:No. Price Output Ref. No. Price 
Amps. Amps. 
500mA MT112CT$ £1.81 4A MT21AT £5.22 
lA MT79CT$ £2.51 5A MT.51AT £6.10 
2A MT 3AT £3.77 8A MT88AT £9.88 
3A 111T2OAT £4.31 10A MT89AT £11-97 

50 Volts. All tapped at 0-19-25.33-40-50V 
500mA MT102AT$ £2.38 3A MT105AT 66.34 
IA MT103AT$ £8.50 4A MT106AT £8.02 
2A MT104AT £4.74 5A MT107AT£11-51 

80 Volts. All tapped at 0=24-30-40-48-60V. 
500mA MT124AT £2.80 2A MT127AT £5.15 
1A MT126AT £3.70 3A MT125AT £7.50 

AUTO -WOUND RANGE 
Power 
output 
20VA 
75VA 
150VA 
200VA 

0-20 X 2 300mA x 2 
0-8-9 x 2 500mA x 2 
0-15-20 x 2 500mA x 2 
0-15-27 x 2 500mA x 2 
0-15-27 x 2 lA x 2 
20.12.0-12-20 700mA (d.e.) 
AT indicates open universal fixing with tags; CT is open 
U -clamp fixing with tags; CS is open U -clamp fixing with 
P.C. spills; * with interwinding screen; t untapped 240 
primary; $ tapped at 210-240V.; other primaries tapped 
at 200.220-240V. 
OVER 200 TYPES IN STOCK through Agents or Direct. 

Please send for lists. 
DOUGLAS ELECTRONIC INDUSTRIES LTD., 

Direct Sales Dept, P.W., Thames Street, LOUGH, Lines. 
LN11 7AD 

Price 
£1.48 
£2.95 
£8.61 
£4.81 

Winding tapped at Ref. No. 
0-115.210-240 MT113CT 

MT64AT 
0.115-200-220-240 MT4AT 

MT65AT 
400V. Output at 50HZ. 

C -D Ignition System by R. M. Marston, Esq., 
Wireless World. 

Reference IT3AT 64.26 
EQUIPMENT RANGE 

See. Output (r.m.s.) Ref. No. Price 
3-0-3V 200mA MT238CS*t £1.39 
9-0-9 100mA MT13CS*t £1.39 
12-0-12 50mA MT239CS*t £1.89 
20-0-20 30mA. MT241CS*1- £1-39 

MT214CT*t £2.13 
MT207CT*t £2.53 
MT205AT*t £3.39 
MT203AT* 63.78 
MT204AT* £3.78 
MT221AT* £1.96 

The DEXTER DIMMASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch. It is available as a complete"ready 
to install" unit or "simple to assemble" kit: Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 

.200-250V, 50Hz. All DEXTER DIMMASWITCH 
models have built-in radio interference suppres- 
sion. 600 watt £3.52 Kit form £2.97 

300 watt £2.97 Kit form £2.42 
All plus 12p post and packing 

Prices include VAT. Please send c.w.o. to : 

DEXTER & COMPANY 
5 ULVER HOUSE 

19 KING STREET 
CHESTER CH12AH 
Tel: 0244-25883 

AS SUPPLIED 

TO N.M. GOVERNMENT 

DEPARTMENTS, HOSPITALS. 

LOCAL AUTHORITIES, 

ETC. 

TIME SWITCH 
Smith's mains driven clock with 
15 amp switch, also notes 
showing how you can wake up 
with muait playing, kettle 
boiling or come home to a warm 
house, warn off burglars, keep 
pets warm, halve your heating 
bill. etc. £1.95. 

RECORD PLAYBACK HEADS 
(TRUVOX) 
Individual prices of these are: 2 track record 
playback heads 50p each. 4 track record playback 
heads 72p each. Erase heads are also available 
separately -2 track 33p, 4 track 55p. MU -metal 
mounting shields 39p each. 2 track -heads already. 
fixed on heavy mounting plate with shield £1.22. 

RADIO STETHOSCOPE 
Easiest way to fault find -traces 
signal from aerial to speaker -when 
signal stops you've found the 
fault. Use it on Radio, TV, ampli- 
fier, anything -complete kit com- 
prises two special transistors and 
all parts in- 
cluding probe 
tube and cry- 
stal earpiece. 82.20 -twin stethoset instead of 
earpiece 83p. extra -post and ins. 20p. 

SLIM LINE 
FIVE BAND RADIO 
As featured this issue! Our 1974 catalogue 
lists hundreds of bargains and probably 
many of the parts needed for this project. 
66p brings the catalogue and the next 6 
monthly supplements. 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to - make the metal 
detector as the circuit in Practical 
Wireless, August issue. £3.30 plus 
20p post and insurance. 

MAINS TRANSISTOR P.P. 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PPl, PP3, PPG, PP6, 
PP7, PP9, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
£1.10. 

SLIDE SWITCHES 
Slide Switch. 2 -pole changeover panel 
mounting by two 6B.A. screws. Size 
approx. lin x 'in rated 250v lamp 
8p each, 10 for 73p. Ditto as above but 
for printed circuit Op each, 10 for 63p. 
Sub Miniature Slide-Swtteh. DPDT19mm 

(lin approx.) between fixing centres. 20p each or 
10 for £1.90 SP Change over spring return 220v- 1 
amp Ilp. 
THYRISTOR LIGHT 
DIMMER 
For any lamp up to 1kw. Mounted 
on switch plate to fit in place of 
standard switch. Virtually no ,4.- 
radio interference. Price £2.95 
plus 20p post and insurance. 
Industrial model 5A £3.30. (Not on plate). 

o® 
e 

U.V. LIGHTING 
U seful for flaw detection in metals and for looking 
for water marks, etc., also for fitting over tropical 
fish tanks. African violets and other indoor 
plants which must have 17.V. for healthy growth. 
The outfit comprises of a 8" U.V. tube -choke - 
starter holder and tube ends. Price £2.20 plus 
20p post. 

MULLARD UNILEX 
4 'WATT HI-FI 

AMPLIFIER 
FOR ONLY £1.60 

Sensational "once in a lifetime offer" because 
d ullard over -produced - definitely not repeat- 
able once our stocks (now over half sold) are 
cleared. Hi-Fi 4 transistor amplifier complete 
in case ready to use. Batt., car or mains operated- 
freq. range 50hz-15Khz-distortion better than 
.2%. Comes complete with guarantee and data 
FREE to purchasers. Great handbook published 
by Nullard "tells all you need to know" to build 
your own stereo. Complete Unilex Stereo System 
£11'30, pair of speakers for same £3.80. 

ADD 109' VAT 
AND 25p POST AND SERVICE 
CHARGE IF ORDER UNDER £5 

J. BULL (ELECTRICAL) LTD. - 

(Dept. PW),- 7 Park St., Croydon CRO 1YD 

Callers to: 102/3 Tamworth Rd., CROYDON 
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In simpler types of CRT A2 is omitted giving a 
tetrode electron gun. The final focusing takes place 
between Al and the final anode and geometrically 
is suitable for a fine spot. However, if focusing is 
achieved by varying Al (the final anode potential is 
fixed as we shall see later) this affects the velocity 
of the beam because Al is the primary accelerating 
anode. The change in velocity changes the position 
of the point Z and the range of focus is restricted 
for a good spot size. This situation in practice means 
that when the grid potential (brightness) or the Al 
potential (focus) is altered the other potential must 
be changed as well, giving restricted focus and 
brightness range. It is for this reason that the pen- 
tode type of tube is almost universally used. 

BEAM DEFLECTION 
An electron has a negative charge of 1.6 x 10-19 

coulombs. This is a very small charge, and con- 
versely any electric field acting on the electron will 
produce only a very small force. However the mass 
of the electron is very small and so large accelera- 
tions can be produced with only moderate potentials. 

-VD 

Electron beam 

Fig. 5: Effect of the deflecting plates on the electron beam. 

If a beam of electrons, focused into a fine pencil, 
is allowed to pass between two parallel plates as in 
Fig. 5, the electrons will experience a force towards 
the positive plate and it can be shown that the 
deflection is proportional to the deflecting voltage 
(Vd) and inversely proportional to the accelerating 
voltage (Va). A purely mathematical outlook shows 
that electrostatic deflection produces a (theoretically) 
linear deflection mechanism. 

DEFLECTION PLATES 
In order to keep the sensitivity as high as possible 

the tube is physically large and the deflector plates 
are placed as close together as possible, usually of 
the form shown in Fig. 6 to permit high deflection 
sensitivity to be achieved without the beam catching 
the actual deflector plates. If this occurs (for ex- 
ample if the timebase is overdriven to give X expan- 
sion) secondary emission occurs at the surface of 
the plates, and the low energy secondary electrons 
can be accelerated towards the screen causing flare 
and high background illumination. This undesirable / Y plates 

X plates 

To screen 

Fig. 6: Arrangement of the X and Y plates, the Y plates being nearer 
to the gun system. 

effect can be avoided by coating the plates with a 
material of low secondary emission, or providing 
"beam catchers," small cups that accept the beam 
when driven off the screen. The X plates are usually 
mounted nearer to the tube face so that the Y 
plates have the maximum sensitivity. 

To ensure that the electron beam does not become 
distorted in any way by extra acceleration due to 
the deflector plates they are arranged to be at the 
same potential as the final anode. Of course this is 
only true when the beam is travelling along the axis, 
but to prevent any gross errors on deflection it is 
common to provide symmetrical or push-pull deflec- 
tion. This ensures that the mean electric field is not 
altered by deflection. 

Trapezium distortion on a simple CRT operating with asymmetrical 
deflection on both axes. The focus and definition make this scope 

useful only for the simplest applications. 

If the plates and final anode were at differing 
potentials then there would be a deformation of the 
circular cross-section of the beam (remember it is 
NOT in focus at this point, only at the screen where 
the cross-section area should be almost zero) by the 
plates attracting, or repelling, the outer electrons 
at opposite sides of the beam. This gives a sausage - 
shaped spot and the remedy is to make the final 
anode potential variable so that it may be matched 
to the Y plates. The X plates are then adjusted to 
be equal to the Y plate potential (as we shall see in 
a later section, it would be difficult to alter the Y 
plate potential). The control for setting the final 
anode volts is known as the "Astigmatism" potentio- 
meter and is usually a front panel control. 

The same CRT displaying a 1kHz square wave. Astigmatism is most 
noticeable as is the lack of HF response due to the simple deflection 

amplifier. 
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Another cause of incorrect spot size and shape is 
due to the pencil of electrons tending to spread, all 
being negatively charged. However, in high voltage 
tubes the velocity of the beam is high enough to 
keep the electrons in line by the magnetic field that 
they produce. The mechanism of electrostatic deflec- 
tion relies on the electron beam being in the field 
of the deflector plates for a finite time. This means 
that when a very high frequency, say above 100MHz, 
signal is applied to the plates the signal may have 
changed before the electrons have emerged. 

If, for example, a beam of electrons takes lOns 
to travel through the plates a 100MHz signal will 
have completed one cycle and the deflection will be 
zero. In modern high velocity tubes the effect only 
occurs over 150 or 200MHz and the remedy is to 
arrange a series of deflectors, linked so that the 
velocity of the signal down the plates is the same 
as the velocity of the electron beam. However there 
are few uses for. deflection amplifiers that can pro- 
duce 200MHz output so this is of academic interest 
only. 

THE FINAL ANODE 
In order to produce the high velocity beams that 

are required to display fast transients, a high 
accelerating voltage is required. As we have seen, if 
this is applied to the final anode deflection sensi- 
tivity will be reduced so we apply the accelerat- 
ing potential after deflection, called post deflection 
acceleration or PDA. Several methods of applying 
the FDA potential are used but they all aim at not 
reducing the deflection sensitivity, most important 
when the deflection amplifiers use transistors having 
only a limited output voltage swing. 

(E;(G6.3D 

Graphite spiral 

VPDA 

Fig. 7: Location of post deflection acceleration electrode in CRT. 

The most popular form of PDA until a few years 
ago was the form shown in. Fig. 7 and used in a lot 
of Cossor CRT's. The electron gun and tube are as 
they have been described so far and the beam is 
accelerated and deflected and focused normally. 
Around the inner wall of the tube is wound a resis- 
tive graphite spiral, connected to the final anode, 
and at the other end to a few kV positive. The beam 
is thus accelerated through this field to arrive at 
the screen with high velocity. 

The screen tends to charge negatively at these 
high energies because more electrons are being 
gained than lost by secondary emission from the 
screen. The back of the phosphor is therefore given 
a very thin coating of aluminium and this conducts 
the charge to positive PDA, eliminating "screen 
sticking". This occurs where a.local area of screen 
acquires a negative charge and tends to repel the 
beam, giving low light output. The aluminium also 
produces a more axial accelerating field giving 
better geometry and increased light output by re- 
flecting the light forwards. 

The field of the PDA is such as to produce a 

slightly convergent lens giving a smaller image and 
also, if it penetrates into the deflector plate region, 
causes acceleration before and during deflection, 
decreasing the scan even further. But in spite of 
this the PDA system offers a distinct advantage of 
increased trace brightness. 

A fine wire mesh can be placed in the path of 
the beam just after deflection and if connected to 
the final anode acts as a screen to keep any PDA 
fields out of the deflection system. This arrangement 
gives rise to a PDA field that acts as a diverging 
lens, magnifying the deflection considerably, but also 
the spot size. Alternatively this mesh can be placed 
near the screen and PDA applied between the mesh 
and the screen. This gives very good results without 
affecting geometry but such tubes are prone to 
internal flashover. 

SCREEN PHOSPHORS 
The screen material or phosphor is arranged to 

give the highest possible light output of the correct 
colour and persistence. The table shows the range 
of phosphors used in cathode ray tubes, the most 
usual being Pl or P5, whilst P7 is sometimes used 
for medical applications. 

Phosphor Persistence Fluorescence Phosphorescence 
(Afterglow) 

Uses 

P1 Medium Green Green Scopes 
(Visual) 

P2 Long or Short Blue/Green Yellow/Green Scopes 
(Visual) 

P3 Medium Yellow Yellow 
P4 Medium White White Television 
P5 Short Blue Blue Scopes 

(Photography) 
P6 Medium White White Television 
P7 Long Blue/White Yellow Radar 
P8 Short Blue/White Yellow 
P9 Long White White 
Pt0 Permanent Magenta Magenta Storage Tube 
P11 Short Blue Blue/Green Scopes 

(Photography) 
P12 Long Orange Orange Radar 
P14 Long White Orange Radar 
P15 Short Blue/Green Blue/Green Flying Spot 

Scanners 
P19 Long Orange Orange Radar 

Table of phosphor types and principal applications. 

Although the trace produced on a tube can be 
intensely bright, even with only a couple of kV, the 
contrast between the trace and the background 
(grey/white) is usually quite small. A filter of about 
65% transmission, of the colour of the trace, placed 
in front of the tube can increase the contrast by 
a Iarge amount despite a decrease in light output. 

GRATICULES 
The graticule or measuring scale can be engraved 

on the filter or a better idea is to cut the graticule 
into a piece of 18in. perspex. If the markings are 
on the front, the observer can move so that the 
reflection of the line from the back surface of the 
graticule are in line with the actual lines, This 
ensures zero parallax when making measurements. 
The perspex can be lit from the side by a red bulb 
causing the cuts in the perspex to light up red, 
although white light is better for photography due 
to the uneven spectral response of films. Construc- 
tors making their own graticules out of perspex 
must bear in mind that the clearest line, especially 
with side illumination, is produced by putting the 
perspex with a sharp knife and not by scratching. 
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ELECTIIöVAÏ11É 
CATALOGUE 7 

An A to Z guide to 

* A.. SELECTION 
TRANSISTORS 
and semi -conductors of many types from simple 
diodes to ICs photo -sensitive devices, threshold 
switches, etc. etc. 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
9mm characters in 16 lead DIL (some alphabetical 
symbols available) £1.20 
Suitable BCD decoder driver £1.15 
3015G showing + or - & 1 & dec. pt. £1.20 
DALY ELECTROLYTIC CAPACITORS 
in cans, plastic sleeved 
1000mF/25V 28p 1000/50 41p 
5000/100 £2.91 2000/50 57p 
5000mF/25V 62p 5000/50 £1.18 
POLYESTER CAPACITORS TYPE C.280 
Radial leads for P.C.B. mounting. Working voltage 
250V d.c. 
0.01, 0.015, 0-022, 0033, 0-047 ea. 3p 
0.068, 0.1, 0.15 ea. 4p 
0.22, 5p; 0.33 7p; 0.47 8p; 0.68 11p; 1 -0 14p; 
1.5 21p; 2.224p 
SILVERED MICA CAPACITORS 
Working voltage 500V d.c. 
Values in pFs-2.2 to 820 in 32 stages ea. 6p 
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3600 12p; 
4700, 5000 15p; 6800 20p; 8200, 10,000 25p 

POTENTIOMETERS 
ROTARY, CARBON TRACK. Double wipers 
for good contact and long working life 
P.20 SINGLE linear 100ohms to 2.2megohms, ea. 14p 
P.20 SINGLE log. 4-7Kohms to 2.2megohms, ea. 14p 
JP.20 DUAL GANG lin. 4.7Kohms to 2.2megohms, 

ea. 48p 
JP.20 DUAL GANG log. 4-7Kohms to 2.2megohms, 

ea. 
JP.20 DUAL GANG Log/antilog 10K, 22K, 4711 

1 megohm only ea. 48p 
JP.20 DUAL GANG antilog 10K only 48p 
2A DP mains switch for any of above 14p extra. Decades of 10, 22 and 47 only available in ranges 
above. 
Skeleton Carbon Presets Type PR, horizontal or vertical Op each. 

SLIDER POTENTIOMETERS 
'Linear or log. 10K to 1 meg. in all popular values 

a. Escutcheon plates, black, white or light grey, ea. 10p Control knobs, blk/wht/red/yel/grn/blue/dk. grey/It. 
grey ea. 7p 

ZENER DIODES 
Full range E24 values: 400m W: -2.7V to 36V,14p each; 1W: 6.8V to 82V, 21p each; 1.5W: 4.7V to 75V, 
48p each. Clip to increase 1.5W rating to 3 watts (type 266F), Sp. 

component buying 
On the index page of Catalogue 7, between "Aluminium Boxes" 
and "Zener Diodes" are over 200 references to contents 
amounting in all to thousands of items, classified, described, 
often illustrated, and priced. There is a wealth of technical 
diagrams and data. At 25p, Catalogue 7 is excellent value by any 
standard. With the 25p Refund Voucher it costs you virtually 
nothing when you order £5 -worth or more. 

n FU VOUCH ER 
LIST VALUEALLO- 

FROM EV CATALOGUE 7 
'RESISTORS 
Code Watts Ohms 1 to 9 10 to 99 100 up 

(see note below) 
C 1/20 82-22011 9 8 7.5 
C 1/3 4.7-470K 1.3 1.1 0.9 nett 
C 1/2 4.7-10M 1.3 1.1 0.9 nett 
C 3/4 4.7-10M 1.5 1.2 0.9 nett 
C 1 4.7-10M 3-2 2.5 1.9 nett 
MO 1/2 10-1M 4 3.3 2.3 nett 
WW I 0.22-3.9 9 9 8 
WW 3 1-10K 7 7 6 
WW 7 1-10K 9 9 8 nett 

Codes: 
C = carbon film, high stability, low noise. 
MO = metal oxide, Electrosil TR5, ultra low noise. 
WW = wire wound, Plessey. 

Values: All E12 except C 4W, C 1W, and MO ºW. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 

and their decades. 
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 

62, 75, 91 and their decades. 

Tolerances: 
5% except WW 10% ±0.050 and MO 5W 2%. 

Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT 
mixed values. (Ignore fractions of one penny 
on total value of resistor order.) Prices for 100 
up in units of 100 only. 

VEROBOARD 
Copper clad 0.1 matrix -2.5 x 3.75 ins. 24p: 3.75 x 
3.75 ins. -27p: 2.5 x 5 ins. -27p: 3.75 x 5 ins. -30p. 
Copper clad 0.15 in. matrix 2.5 x 3.75 ins. 18p: 
3.75 x 3.75 ins. -27p: 2.5 x 5 ins. -27p: 3.75 x 
5 ins. -339. 
Vero spot face cutter (any matrix) 43p. 
0.040 pins (for 0.1 matrix) per 100-30p. 
0.052 pins (for 0-15 matrix) per 100-30p. 

ELECTRO ALUE LTD 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall and described 
originally in "Wireless World." Simple to 
assemble, fantastically good results and a greater 
money saver. Carries 10 watts RMS, 15 ohms 
impedance. Size 18in x 12ín x 10in. Complete kit, 
including pack -flat cabinet, £1490. 
The size and weight of this product obliges us to 
charge 70p part cost of torr. in U.K. 
Equaliser Assembly, £2.30. 
Loudspeaker Unit 59RM109, £2:4S. 
Cabinet Kit (to Baxaridall design), £1045. 
Cross -over choke included in full kit above, £1.30. 

This is EV Service 
DISCOUNTS 
Available on all Items except those shown with 
NETT PRICES. 10% on orders from £5 to £1499. 
15% on orders £15 and over. 

PACKING AND POSTAGE FREE 
in U.K. For mail orders for £2 list value and under 
there is an additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All goods are sold on the understanding that they 
conform to manufacturers' specifications and 
satisfaction is guaranteed as such-no rejects, 
'seconds' or sub -standard merchandise is offered 
for sale. 

Prices quoted do not include V.A.T., for 
which 10% must be added to total nett 
value of order. Prices subject to alteration 
without notice. 

GIRO ACCOUNT No. 38/671/4002 
All postal communications, mail orders 
etc. to Head Office at Egham address.. 
S.A.E. with enquiries requiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily Sat. 9-1 p.m. 
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily Sat 9-1 p.m. 
Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays. 
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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NELSON-JONES FM TUNER KIT 
ti715@5'-41-011; 111 

.hiN.,L,A jy° VARICAP TUNING 
as in 'W.W.' June '73 

Now available to readers of 'Practical Wireless'. The Nelson -Jones tuner uses dual gate MOSFET's in the RF stages, integrated 
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using 
only bipolar transistors and IF coils! 

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as 
well as a pointer for each button showing tuning position in the range 87.5-108MHz, i.e. each 'button' is fully tuneable simply 
by turning. 

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on/off and stereo mute assembly, 
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete 
kits of parts, or separately. LED tuning ind. is also supplied. 

Prices for complete kits start at £23.95 + 50p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in 
the cabinet). Please send large SAE for complete details of special offers and our complete lists. 

GREEN LED's-the latest for 'stereo' lamps. 1-9 69p, 10+ 59p. 

TEXAN AMPLIFIER 
The Cabinet of the Nelson -Jones Tuner is specially designed to match the 

Texan amplifiér cabinet, see photographs, so that owners of Texan's are 
assured of compatibility, both in superb performance and appearance. 

Texan amplifier kits are available at £28.50 -1- 50 p pp. +-. VAT. 
Worried abouttuner alignment? then letouralignment service take over. 

Telephone queries. We have REAL ENGINEERS, not salesmen, to 
answer queries. 

INTEGREX LIMITED, Dept. P.W., P.O. Box 45, Derby, DE1 1TW. Tel. Repton (028389) 3580 

Train for 
televisio 

Course commences 4th September, 1974 

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. 

MOM 1891111118W MOM gin= BMW WIZ ice mow - 
Please send free prospectus to: 

Name 

Address 

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

Newest, neatest 
system ever de- 
ised forstoring 

small parts and 
components : re 
sistors, capacitors 
diodes, transis- 
tors, etc. Rigid 
plastic units,in- 
terlock together 
in vertical and 
horizontal com- 
binat ons. Trans- 
parent plastic 

drawers have Zabel 1 

slots, D,2Dhave lllH 
removable space dividers. Build up+ 
any size cabinet for wall, bench or table cop. 
SINGLE UNITS (5"x 2"x2;,^) £1 .40 Dozen ' 
DOUBLE UNITS 12.30 Dozen 
TREBLE (3D) 12.50 for 8 

DO UB LE TREBLE 2 drawers in one outer case (6D2, £3.60 
for8 EXTRA LARGE SIZE (6D1) f3.40 for 8, Carriage 35p Orders over £10 
post free. QUANTITY DISCOUNTS! 5% in £1 for orders over £10, 
71% over £20, 10% over £50. Quotations for large quantities. 
PLEASE ADD 10'';, VAT TO TOTAL REMITTANCE. 

[12LONDON 4N).W.2 01-450 4844124 

OOD BROADWAY, 

N T E -R -L ©`G-K-I-NWG> I 
PLASTIC STORAGE DRAWERS Nr r/./'...ÿ/lJr-r//!1 

fl'Ip'-.: 
il Ilt 

OISCOUIf `,,. i111; 

PRICES ',j' 
.; 

5 SIZEB 
ALL INTERS) 

FELSTEAD ELECTRONICS (PW78), CHEADLa,CHESHIRE,8K54EE 
STYLI Replacements for virtually all ACOS, BSR, COLLABO, GARRARD, PHILIPS, 
ROSETTE, SONOTONE. Single Tip: Sapphire 16p. Diamond 35p. Double Tip: Can be 
Stereo/LP + 78 or ST/LP + ST/LP Sapphire 32p. Double Tip: Diamond ST/LP + Sap- 
phire 78 65p. Diamond ST/LP + Diamond ST/LP £1.20. For GOLORINO Diamond 
G800, ú80011, and G850 at £1.90 each. G800E at £3.75. (SHtiRE, PICKERING, are in 
Litt.) IF IN DOUBT SEND YOUR OLD ONE, DLMEDIATE RETURN GUARANTEED 
Charges 9p any quantity. 
CARTRIDGES. All with styli and fittings. Replacements for ACOS GP 9ISC (41ono- 
Stereo compat. + 78) series at 98p C P )3 Stem 78, £1,35. GP94 Ceramic Stereo + 70 
at £175. For RONETTE DC400/SC31 (speed change _switch at front for GP67, TCS 
£1.15. SONOTONE 9TAHC iDia, stylus) £1-98. 9TAHC(1 (slimmer for many Garrard 
pick-ups) £218. For BSR X3H, X5H, %53I at £1.25 ea. SXSH, and SY571 at £1.60 ea. 
TCBH at £1.40, TC8 Stereo (3 pine) £2.00. Charges 9p any quantity. 
RECORDING TAPE. 5" 600 ft. 40p. 900 ft. 55p. 7" 1700 ft. 62p. 5" 900 ft. 57p. 5}" 
1200 ft. 65p. 7" 1800 6105. ALL FINEST BRITISH MYLAR. Charges: 5" and Od" 
one to 4, 9p each; 5 and over 33p the lot. Charges for 7" 1-3, lip each. 4 ,6 5, 33p the lot 
O and over 395 the lot. 
PICK -DP WIRE. Super thin. flex Berri. 2 -core 8p yd.'4-core lop yd. Charges up to 10 yds. 
Sp lot. Over 10 yds. no charges. 
SPEAKERS. 70", 3, 8 or 64 ohms (state which) 55p. Charges 9p ea. 12" Round, fitted cone 
tweeter, 6 watts undistorted, 3, 8 or 15 ohms (state which) £220 (charges 30p). OR, PAIR 
FOR STEREO, 64.75 charges paid. 
CONNECTING WIRE. Ykte. of 5 coils. asstd. cols. ea. 5 yds. Solid core 17p (8p charges). 
Flexible 19p (+ 1051. 
EARPIECES. Magnetic, 2e5 or 3.5nmm plug, (state which) 13p. CRYSTAL (3-5mm only) 
30p (all 9p up to 6). 
VIBRATORS. 7 -pin SYNCH. (12SR7 type) 72p. 4 -pin NON -synch. (121 1194) 40p (all 9p ea.) 
SEND SAE NOW FOR FREE COMPONENTS LIST. 

1186 



PHOTOGRAPHY 
Photographic film (even so called panchromatic) 

is most sensitive in the blue region and for this 
reason blue tubes are best suited to making photo- 
graphic records. However, fast film (400ASA) to- 
gether with a wide aperture, f2.8 or better, can 
give reasonably short exposures from a green tube. 

When using single lens reflex cameras, best suited 
to this type of work, it is important to remember 
that the image on the film is scanned from right 
to left (lens inversion) and the direction of motion 
of the blind could well be from left to right, giving 
a small vertical exposure if the scope sweep speed 
is slow. The average shutter takes 1/30 or 1/60 of 
a second to scan the film and so one must be aware 
of these difficulties when dealing with fairly slow 
sweep speeds at fast shutter spéeds. For single shot 
photography it is best to have the shutter com- 
pletely open before the appearance of the trace. 

ABERRATIONS 
The ideal characteristics of a cathode ray tube 

are not always realised in practice due to assump- 
tions in the theory, or plain constructional error 
(anodes off axis, etc.). One of the most important. 
flaws or "aberrations" is that known as "Astig- 
matism" and this has already been dealt with, 
together with its cure. 

f= 

(a) 

CKG632 

Y plates X plates 

r - 

(b) 

(c) (d) 

Fig. 8: Pin cushion distortion (a) can be corrected by shaping the plates 
as in (b). (c) illustrates barrel distortion and (d) trapezium distortion. 

Most of the other aberrations are most apparent 
when the tube is displaying a raster. Ideally such a 
raster should be capable of being focused into a 
perfect square of scan lines, all in focus. Some de- 
focusing occurs in deflections due to lens action 
between the final anode and plates, and between the 
plates. The effect between the plates is reduced by 
placing an "interplate shield" between the two sets 
of plates with a hole for the beam to pass through. 
This shield is at final anode potential and reduces 
the defocusing effects. 

If the raster takes on the shape of Fig. 8a the 
distortion is known as pin -cushion distortion and is 

caused by the deflected beam travelling through a 
greater distance between the second set of plates 
thus arriving at an oblique angle. This can be re- 
duced by making the second pair of plates as in 
Fig. 8b. Fig. 8c shows barrel distortion caused by 
loss of extreme scanning sensitivity due to the PDA 
fields. This can only be reduced by careful design 
of the PDA spiral. Fig. 8d shows trapezium distor- 
tion. This is caused by asymmetrical Y deflection 
accelerating the beam as the driven Y plate goes 
positive and decreasing the X sensitivity accordingly. 
Specially designed plates are available for asym- 
metrical deflection only. 

CRT DEFECTS 
Other defects occur in specific tubes and it must 

be realised that any CRT is a compromise between 
conflicting factors. Consequently the best instrument 
tubes as fitted in laboratory scopes can cost several 
hundreds of pounds, but the home constructor can 
purchase surplus tubes for just a few pounds and 
many quite good home-made scopes have been built 
using these tubes. 

With age or abuse cathode ray tubes tend to 
develop faults the most serious of which is likely 
to occur at virtually any time, is when the mechani- 
cal structure of the electron gun fails. The gun is 
constructed with tiny spot welds and severe shock 
or vibration can cause an element to be dislodged. 
If this happens the tube is almost surely destined 
for scrap. 

Also linked to the mechanical structure of the 
tube is a fault producing what is known as a "soft" 
tube. This occurs when a small amount of air leaks 
into the bulb through an imperfect glass -to -meta] 
seal. This may become evident only after many hours 
of operation and the symptoms are a diffuse display 
and a blue glow in the gun assembly. As the pres- 
sure inside the tube rises further, tracking occurs 
in the gun and external circuits can be damaged. 
In order to avoid this fault occurring it is necessary 
to take great care when handling the tube and mak- 
ing connections to it. Connections should never be 
soldered directly on to the tube pins as this is 
almost certain to break a seal or even crack the 
envelope, with glass flying everywhere at high 
velocity. 

Perhaps the most common fault, linked directly 
to old age, is low cathode emission. The cathode 
surface looses emissivity either by the emissive layer 
evaporating or becoming poisoned by the remaining 
gas in the tube. The effect is that in order to see a 
trace at all the brightness control has to be advanced 
so far that the beam spot goes out of focus and 
silvery. The silvery effect is due to the cathode emit- 
ting in patches and on some scopes, if the focus 
control has sufficient range (making focus anode 
nearly the same potential as final anode), it is pos- 
sible to produce an image of the cathode on the 
screen. The image looks a little like the full moon, 
the dark patches representing areas of low emission. 

Sometimes a low emission tube can be improved 
by deflecting the spot off screen and turning bright- 
ness full up for a couple of hours. If this does not 
work a small transformer supplying 6.3V + 10% can 
be used to supply the heater (common practice in 
TV's). However the insulation of such transformers 
is doubtful over lkV and a breakdown would make 
the tube heater/cathode short or damage it in an 
even worse manner. A small auto transformer is 
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Hill UNITS 
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Total Building Costs 
P P & Ins. 44p 
(Overseas 
P & P £1.851 £7.23 

1+ 8% VAT 57p) 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roame Ten. 
Built in ferrite rod aerial for MW/LW. Letra table 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transisto s and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON OFF 
and wavechange controls. Attractive all white cas with 
red grille and carrying strap. Size 9;" x 7" x 2;" 
approx. Parts Price List and Plans 30p (Free with parts). 

Total 
Building 
Costs (± 8%, VAT 55p) 

£6.95 
P P & Ins. 44p 
(Overseas 
P & P £1-85) 

POCKET 

FIVE 
NOW WITH 3" LOUD- 
SPEAKER 
3 Tenable wavebands. MW . 

L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive 
ferrite rod aerial, retractive black 
and gold case. Size 5h" x 1}" x 
3h" approx. Plans and Parts 
Price List 15p (Free with parts). 

Total Building Costs 

£2.50 sP 
(+8% VAT 20p) 
(Overseas P & P £1.25) 

TRANSONA 

FIVE L8 D P AKER 

Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning Total Building Costs 

£2 75 26 

Da. Plans and Parts 
P P & Ins. Price List 15p (Free with 

p parts). 
(+8%'VAT 21p) (Overseas P & P £1.25) 

NEW EDU KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN-PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW/LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* Batteryless Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Tester. 
* Sensitive Pre -Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3;" Loudspeaker Earpiece Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1 Tuning Condenser 3 Knobs Ready Wound MW/LW/SW Coils Ferrite Rod 4 yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 50p. (Free with parts). 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 

E.V.S. 5 Transistors and 2 diodes. MW/LW. Powered 
by 44 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 3" loudspeaker. Attractive 
case with red speaker grille. Size 9" x 5}" x 21" approx. 
Parts Price List and Plans 15p. Free with parts. 

Total 
Building £2.95 (+ 8rs VAT 23p) 
costs (Overseas P & P £1.25) 

E.V.B. Case and looks as above. 6 Transistors and 3 
dindes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW/LW coverage. Push Pull out- 
put. Parts Price List and Plans 15p. Free with parts. 

Total £3,60 P P &Ins. 30p 
Building (+ 8% VAT 29p) 
Costs (Overseas P & P £1.25) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW/LW, Trawler Band, SW1. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plans 20p. Free with 
parts. Overseas P & P £1.05. 

Total 

£408 
P &ans. 31p 

Building VM Overseas P & P £185 
Costs (+ 8% VAT 32p) 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can be angled and rotated for peak short 
wave listening. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4" 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 
4in. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 25p (FREE with parts). 

Total building costs £¿ 98 P P & Ins. 47p 
Overseas P & P £1.85) u (+ 8% VAT 

56p) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
6 Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler Band. Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractive case in black with red grille, dial and 
black knobs with polished metal inserts. Total building costs Size 9 x 51 x 2 in. approx. Push pull £4 P P.OIns. 33p output. Battery economiser switch for sr 
extended battery life. Ample power to 
drive a larger speaker. Parts price list (+ 8% VAT 36p) 
and plans 25p (FREE with parts). (Overseas P & P £1.25) 

ROAMER SIX CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2. Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, efe. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker 

8 stages -6 transistors and 2 diodes. Attractive black case with red gr' black knobs with polished metal inserts. Total 
Size 9 x 5; x Olin. approx. Plans and building parts price list 25p (FREE with parts) COSts 

dial and 
P P & Ins. 31p 
(Overseas 
P & P £185) 

(+ 8% VAT 32p) 
3.98 

® To RADIO EXCHANGE CO., 61a HIGH 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 

10 Transistors. Latest 4" 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands, 
MWS, MW2, LW, SW1, 
SW2, SW8, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 

Built in Ferrite Rod Aerial for MW/LW. 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. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4". Easy to follow instructions and 
diagrams. Parts price list and plans 30p (FREE with 
parts). 
Total building costs 
(Overseas P & P £1.85) £8.50 

1+ 8% VAT 68p) 

P P & 

Ins. 52p 

" EDU- 

KIT " 
Build Radios, 

Amplifiers, etc., 
from easy stage 

diagrams. 

Five units 
including master unit 

t0 construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Ariel: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 8" Knobs. Units 
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. 
Parts price list and plans 25p (FREE with parts). 

l 11 P & 
costs 

building Tj5 50 (Overseas P & P £1.85) 
P Ins. 33p 

(+ 8% VAT 44p) 

RADIO EXCHANGE LTD 
* Callers side entrance "Lavelle" shop. 
* Open 10-1, 2.30-4.30, Mon. -Fri. 9-12 Sat. 

Mal 

Tel. : 0234 52367. Reg. No 

le close 

Name 

Address 
(Dept. PW11.) E 

111131111111113 

72. 
REET, BEDFORD, MK40 

£ for 
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HUGE DISCOUNTS 
ON LEADING ALL RSC PRICES INCLUDE YAT 
BRAND H 1 -FI LOW DEPOSIT CREDIT TERMS 
*Full labour and material guarantees for 12 months 

List Price RSC Price 
WHARFEDALE DENTON £42.31 Pr. £29.95 
WHARFEDALE LINTON £52.39 Pr. £38.95 
LEAK 250 SPEAKERS £65.48 Pr, £42.00 
LINEAR 202 AMPLIFIER £3923 £36.95 
ROTEL RT222 AM/FM Tuner £50.57 £36 .95 

ROTEL RT322 £73.16 £53.50 
ROTEL RXI50 A Tuner/Amp £77 09 . £5495 
LEAK 2000 Tuner/Amp £165.70 £134.95 
Wharfedale Denton Tun/Amp £93.28 £59.95 
RANK 150a Stereo System £139.90 £79.95 
Also Shure Cartridges, Basf Tape, Koss H/Phones, etc. 

Prices of above correct at Sept 25 1974 

AKAI TAPE JJNITS Ali 21 corr. GXC 510Dp1iC£ 189.90 £ 135.95 
GXC 36D pi3C.,£110 .72 £72-50 GXR 82D £ 122.65 £89.95 
GXC 38 £147-19 £104.95 4000 DS £130.12 £94.95 
GXC 38D £ 137.38 £97.95 4000 DBcoolby)£ 196.27 £ 139.95 
GXC 46D £157 -59 £109.95 1721 L £11858 £84.95 
GXC 40T £186.09 £135.95 CR 81D £98.10 £69.95 
GXC 75D £ 199.90 £ 142.95 CS33D £ 105.81 £75.95 
GOLDRING GL72 T/Table& 6800 £29-95 ( Approx. value £46) Carr. 75p 

GOLDRING G175 T/Table & G800 £34.95 (Approx. value £65) Carr. 85p 

a PIONEER PLI2D T Tble on plinth & cover £41.75 List £61 90 / 
BSR TD8S 8 track player. Special price £14.95 
T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER 
GARRARD SP25 MK IV with G850 Special Price £19.95 (Carr. co 
McDONALD MP60 with' G800 or G850 £19.95 (Carr. cp 
RANK BD2000 Rec. Price £67.27 f48.95(Carr- £1) 

FANE HI-FI LOUDSPEAKERS AT APPROXIMATELY HALF-PRICE 
UNREPEATABLE OFFER BRAND NEW BOXED FULLY GUARANTEED for High -Fidelity NOT Group Disco use 

Available by Mail Order only due to small quantities of some models. SAE for leaflets. Please state impedance required. 
Model Price Model Price Model Price Model Price Model Price Model Price Model Price Model Price 
505 £273 806 £236 121/10 £3.17 138/10LR £230 138/15TLR £4.96 122/10TLR £6.86 122/14ALR £952 152/12A £1188 
506 £2.61 1001 44"37 121/10T £337 138/10TL0. 4268 101/10A £4.27 122112 £6.75 122/17 £10.26 152/14 21249 
507 £108 1002 £449 121/11 £3.58 138/11 43"55 101/14 £8.64 122/12A £7'08 122/17A 210.59 152/17 £14.96 
508 98 1005 £3.85 121/11T £3.78 138/11LR £3.87 101/14A £8.74 122/12D £6.88 122/17T £1038 153 £1748 
801 £3.93 1006 £3.50 121/15 £461 138/13 £3.83 122/10 £518 122/12T £7.08 122/17LR £10.98 
802 43.69 1008 42.93 121/15LR £533 138/13LR 24-15 122/10A £5.49 122/14 £8.47 122/17ALR £1131 
802T £3.82 10011.1I 2509 138/10 4218 138/15 4451 122/10LR £6"08 122/14A £8.80 152/10 £9.26 
vn5 £325 100.;1.1; £4.37 13ä/10T £231 isa/lsi.il £483 122/10T £5.49 122/14LR £919 152/12 .21084 

' RSC G66 Mkll 6*6 WATT high quality STEREO AMPLIFIER 
SOP 

á 
' HI -F1 SPEAKER ENCLOSURES sz Cper 

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output 
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control = 12db. 

Treble Control dr 13db. Selector switch for - 

enam approx. c. 
1E8 16 s 11 X 9in. Cut for Bin. spkr..£5.95 
8E10 25 x 16 x 9in. Cut for IOin. and Tweeter £8.95 
SE I2 25 r 16 x 9in. Cut for 12in, and Tweeter £8.95 

COMPREHENSIVE 
Or 

Crystal P.U. or Tape/Radio. For speaker 

®® p. standard 200-250v. A.C. mains operation. 
® 

output impedances of 3 - 15 ohms. For 

Attractive Black and Silver finished metal 
fascia plate and matching control knobs- 
COMPLETE HIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

WIRING DIAGRAMS & INSTRUCTIONS £12.75 Carr. 
FACTORY BUILT IN TEAK VENEERED CABINET 40p 

AUDIOTRINE HI -F1 SPEAKER SYSTEMS 
/ Consisting of matched 12in. 11,000 Gauss 15 Watt 15 ohm 

high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £7.50 Carr. 
ensures risin 1 urp g y realistic reproduction. .,45p `''"s', OR SENIOR 15 WATT INCLUDING £7.95 Carr. 
HF126 15,000 GAUSS SPEAKER 50p 

as illustrated £1695 or dep. £2.12 and 8 monthly payments £2.12 (Total £1908). 
R.S.C. TA6 6 Watt HI-FI AMPLIFIER -e$ - 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 

"D" "T" 

200-250e. AC mains operated. Response 30-20,000 c.p.s. 2dB O 
_1 

Separate Bass and Treble 'lift and cut controls. 3 input sockets for -e 
Mike, Gram, Radio Tape. Input Output for"`fe 

O 

j . Plasticised Cone surround. or indicates Tweeter Cone 
providing extended frequency range up to 15,000 c.p.s. 
Impedance 3 or 8-15 ohms. PLEASE STATE CHOICE. 

Exceptional perlormanee at low cost. 
HF808T 8" 10W £255. HFi2OD 12" 16W £8.50 

or selector switch. 
3-15 ohm spkrs. Max. sensitivity Mir. O/P rating I,H.F.M. Enclosed rnnm. lhd ca, 
95 x 20 x 5tin. Silver finish facia 101 x 31n, £795 Caii, 

FACTORY BUILT' 
Complete kit, wiring diagrams and instructions. . 40p. £10.95 

=d HF1o2D lo" IOW 23-50 HF126 12' 15W £7.95 
HF120 12' 15W £5.95 HEIM 12' 15W £830 R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 

FANE 807T HIGH FIDELITY SPEAKER 
A lull range Bin. 10 watt unit for excellent sound quality, in suitable /t enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve. very low fundamental resonance of 30 c.p.s. Tweeter 

fitted f 

Fully Transistorised. Hi-Fi o/p of 6.5 watts per channel. Optimum performance with any 
crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. Input Sel. Switch, Base, 
Treble, Vol. & Bal. Controls. COMPLETE KIT OF PARTS WITH FULL £ 12.95 Carr. 

WIRING DIAGRAMS & INSTRUCTIONS 40p. 
Factory built with Or in Teak Dep. £2.50 & 8 mthly pymte 
1"_ mths gn0rantce 1£16.61 Veneer housing £19.55 £2"50 (Total £22.59). 

cone is to extend high note response. Frequency range 25 Hz to 
16 KHz. Gauss 16,000. Impedance 3 or 8.15 O. 
PLEASE STATE IMPEDANCE REQUIRED List £4.42 f 3.9Q - .` 

MODEL 803T 8" 15w. with parasitic Tweeter. £5. 5® Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-150. List £6.38 

5 AUDIO FIDELITY FRI SPEAKER KIT '., 
Response 3011z-15KHz. Rating 16 watts in sealed cabinet. 
Imp. 8-15 ohms. 8" Bass Unit with P.V.C. Cone surround 

, ', a tor ultra low resonance. Pressure Tweeter. Printed Circuit. 

HI-FI 8" x 5" 7 watt SPEAKERS 
with parasitic Tweeter 8 ohm imp. P.P. 209 eV 1125 

V 
Material, 

Cross -over. Damping £10.78 
ive as Panels. `° Material 

Inductive/Capacitive 
Screws, Terminal 

SPECIAL OFFER £14.99 Pair 50p Carr L7ee. 

R.S.C. MkIll SUPER 30 HIGH FIDELITY STEREO 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
* Push Button Selector Switching For Magnetic or 
* Jack Socket for Headphones Ceramic Pick -Ups 
* Neon Indicator regardless of Price. 
* Satin Silver Finish Metal Fascia Output (per chan- 
* Solid State Circuitry nel) 15 watts RMS 

Twenty Silicon Transistors into 8Q. Fie- 
Diodes, Four Rectifiers quency Response 
Send S.A.E. for 7 Hz to 70 KHz 

full descriptive leaflet. 1- 1+ dB. 

AMPLIFIER 

+ .re -s 
;2 ') 

COMPLETE KIT 
(less cabinet) 
Carr. 70p- 
Cabinet if req.(5) 
£4.90 extra, 
Assembled unit in cabinet 

') 5) 
4 

JUrubber 

£42.50 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 X loin. approx. * Response 30-20,000 c.p.s. Impedance 15 ohms 
Performance comparable with COMPLETE KIT 
units at twice the cost s Carr. oT,s25.95 75p t' 
Deposit £4.71 and 8 monthly payments £342 (Total229.67) 
Consists of (11 12ìn. 15w Bass unit with cast chassis. Rol) 

cone surround for ultra low resonance. (2) 3 -way 
quarter section se cross -over system: (e) x 5in high* 
flux middle range Dome Pressure 

Teak uneered Quantity damping material (6) Handsome 
cabinet. (7) Circuit and full instructions. 

R.S.C. TRANSFORMERS, L.F. CHOKES 
MIDGET CLAMPED TYPE 21 x 21 x 21in. 
250v., 60mA, 6.3v. 2a £1.50 
250-0-250v., 60mA 6.3v la £1.60 

FULLY SHROUDED UPRIGHT MOUNTING 
220-0-250v, 60mÁ, 6.3v, 2a., 0.2.63v. 2a. £2.25 
250-0-250v, 100inA, 6-3v. da., 0-5-03v. 3a. £3.75 
300-0.300e. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £3.75 
500.0-300v. 130mA, 63v. 4a. c.t., 6.1v, la. 

For Millard 510 Amplifier £4.50 
350-0-350v. 100mA, 6.3v. 40., 0 5.6.3v. 3a. 23.75 
350-0-350v. 150mA, 63v. 4a., 0-5-6.3v. 3a. £4.50 
425-0-425v. 200mA, 63v. 4a., c.t., 5v. 3a. £8.50 
425-0-425v, 200mA, 6.1v. 4a., Twice 5v. 3a. £8.70 
450-0-450v. 250mA, 6.3v. 4a., Sete, 5v. 3a. £9.00 

& RECTIFIERS Primaries 
GUARANTEED. 

TOP SHROUDED DROP-THRO' TYPE 
250-0-250v. 70mA, 6.3v. 2a., 0-5-6 3v. 2a. £2.25 
250.0-250v. 100mA, 63v. 3-5a. 22.50 
250.O.280v. 100mA, 6.3v. la., 6.3v. la. £2.75 
350-0-350v. 80mA, 63v. 2a., 0-5-63v. la £2.75 
350-0,250v. 100mA, 63v. 4a., 0-5-6.3v. 3a £3.75 
300-0-300v. 100mA, 0-3v. 4a., 0-5-6.3v. 3a 23.75 
300-0-300v. 130mA, 6.3v. 4a., c.t. 6.3v, la. 

Suitable for Mallard 510 Amplifier £4.50 
350-0.350v. IOOmA, 63v. 4a., 0-5-6.3v. 3a. £3.75 
350-0.350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a. £4.50 
FILAMENT or TRANSISTOR POWER PACE 
Types 6.3v.1.5a.77p; 0.3v. 2a. 80p:6.3v.3a.£1.45p; 
63v. 6a. £2 25; 12v, la. 80p;. 12v. 3a. or 24v. 
1.5a £2.25; 0.9-18v 11a £1.95; 0-12-25-42v 2aß2'75.. 

Dregnatd and Interleaved where necessary. 
1:S 

CHARGER TRANSFORMERS 0-9.15v. lIa. £1.75, 
24. £195; 3x.£2.00; 5a.22'45; 6a.£2'75; 8a.£3'00 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-1101120v. 200.230-250v. 50-80 watts £250, 
150 watts, £4.60 250 watts £5.50; 500 watts £650 

OUTPUT TRANSFORMERS 
Push -Pull 8 watts EL84 to 3 SI or 15 2 .. £1.45 
Push -Pull 10 watts OV6, 3.5-8.15 S2 .. £2.25 
Push -Pull EL84 to 3 or 15 5210-13 watts.. 2225 
Push -Pull Ultra Linear for Mullard 510, etc. £3.75 
Push -Pull 15.18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 n 23.20 
Push -Pull 20 watt high quality sectionally 

wound EL34, 61.6, KT66 etc, to 3 or 15 0 £5"50 

SELENIUM 
RECTIFIERS 

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

input 18v. 
la, 38p. 2a, 49p. 
la, 65p. da, 81p. 

6a, 97P. 

L.F. CHOKES 
150mA, 7-10H, 250 
S2 21.10; 100mA, 
1011, 200 0 95p; 
60mA, 10H, 400 
S1 35p. 
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ICOwatt DISCO SY3TEM 

/ 
libIIi nünnn8(1 

50 WATT 50 WATT 
SPEAKER SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP. 

and POWER AMPLIFIER 

Complete 
with lid 

HEADPHONES 
MICROPHONE 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI-FI HEAD- 

PHONES 
(e) MATCHING DYNAMIC 
MIKE' (attached to h'phone) 
(d) PAIR SO WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx. 

(a) (b) (c) 
(d) Carr. 63.00 

DEP. £19.95 & 19 fortnightly. 
payments of £7.87 (Total £169.48). 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard SP2S 
or BSR MP80 type turntables and 
Sonotone or Aeos Cartridges with 
diamond styli'. Separate Vol. con. 
trots for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Control,. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with lid, see ttt(fff ssrr¿ sssttt illustration on left. 5.00 Or Dep. 89.00 and u 
18 fortnightly pymts. 
8428 (Total 884.98) Carr. £1.50 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE 
Garrard 8826 or McDonald MP60 turntables. Sonotone or Aeon cartridges with £99.95 
diamond styli. Facilities as TDI Console but with built-in 100 watt Power Am- 
plifier, complete with lid. Or Deposit £1148 and 18 fortnightly payments £5.74 Carr. £2.50 
(Total £11480) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rexine and TyneAND PUBLIC ADDRESS 

TYPE C 132 30.40 WATTS Fitted two TYPE C8/70 70 ',WATTS. Fitted three 
exceptionally efficient, low feedback howl 

Al 
char- 12" 25 watt Highly sensitive high flux 

acterletlo high flux 13 x 8. 20 watt £ 1 7.95 
speakers with high power voice coils. 

speaker.. Terms: Dep. 23.95 and 8 
Mae approx. 54" x 14" x 11". Dep. £5.11 & 
8 mthly pymts. m'thlypaymente £287 (Total £25.81) Carr. 6óp. (Total £4699) Carr. 85p 

b11 £39.95 

ALL RSC PRICES INCLUDE VAT 
INTEREST CHARGES 
REFUNDED on Credit 

Purchases settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
Y watts R.M.B. Continuous. 3 Jack Inputs for Microphone and 
Instrument. Mains Neon Controls: Volume, Tone, Tremolo 
SpeedTem Treolo Intensity. 

and S 19 95 Terms: Deposit 8 monthly 
// payments 8267 (Total £25.78) Carr. free 

FANE 

CRESCENDO 

SPEAKERS 

Full range 
available at 

ALL 
BRANCHES 

FAL PHASE 50 Mk. III AMPLIFIER 50 WATT 
Solid state. 4 Separately controlled Inputs Plus master vol. control. 
Ind. Bass andTreble Controle. Protective Circuitry against serious 
output overloading. Output for Speaker/e 8 to 15 ohms. Size 17" x 
7" x 75". 200-250v. A.C. mains. Output 50 watts 

£43.95 music rating. Or deposit 25.75 4t 8 monthly 
payments 85.75. Total 251.75. Carr. Free 

RSC PHANTOM '50' Combined 50W Ameliasr 
and 121e. Loudspeaker. 

For Lead Guitar, Mic., Gram, Radio, Tape (Not for use with Bass 
instruments). Inc. 3 Input, and 2 vol. controls plus Treble, Bass and Presence. 
Output Jack for additional 15 ohm Speaker. Attractively finished lu black with 
ellver-flnlshed fascia and trimmings. Compact size. Fitted carrying handle. 
Terms: Deposit and 8 monthly pay- ONLY £49.95 menta 18.89 (Total £57.51). Carr, 8160 
SAE for leaflet UK Malhand SPECIAL PRICE for limited period 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. 
50w Peak 0/P rating. Not for Bass Guitar. 
*Two Fane heavy duty high flux 12in. apkrs. * Four Jack inputs and two Volume 
Controls for instant use of up to four pick-ups 
or "mikes". - Base and Treble controls. 
Send S.A.E. for leaflet. Credit Terms: 
Deposit £7.98. & 18 fortnightly 
payments of £8.99 (Total £7280). £6£/ 

f.95 
Carr. £2.50 

REGENT 50B for Bass Guitar and 
general purposes. Or Dep. 89.18 & 
18 fortnightly payments £4.59. £79.95 (Total £9180). Carr. £2.50 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
All power ratings are R.M.8. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE, 
'POP' 100 'POP' 60 `POP' 50 
I8"100Watt 

14,000 cause 
8/150 

£29.95 
Dap: £880 and 8 
mthly payments 

£8.80 (Total 88480) 

15" 60 Watt 
14,000 gauss 

8/150 
£ 16.95 

Dep. £2.17 and 8 
monthly payments. 
82.17 (Total £19.53) 

FOR BA88 GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
ISO £12.95 
Terms for pairs Dep 
£3.90 & 8 mthly 
pymts £3.16 Total 
£29.18 
PAIR SUITABLE 
ALL PURPOSES 

FANE POP `55' PH50 Power Tweeter 
12" 60 watt 15000E15.99 

mwr 
wh 

vo.c 
fi 

au 
£ C 

.95gaus 8-155 

FANE SPEAKERS `POP' 25/2 12 in. 30 WATT 
Dual Cone 15 n (for uses CREDIT TERMS (PAIRS 
other than Bass Guitar or ONLY) Dep. £2.80 & 8 

Electronic Organ). Carr. free mthly 
(Total 

82.80 
ymts.. 

GROUP EQUIPMENT PACKAGE OFFERS 
P.A.L. PHASE 00 ME. III AMPLIFIER 443.95 PACKAGE PRICE 
PR. FANE POP 116/6 80W L/SPEAKERS 617.90 
Terms: Depod! £7.35 and 8 monthly 
payment, of £7.85 (Total 6118.15) 
P,A.y PHASE 60 M AMPLIFIER 
PR. PANEMOH POP 60 Z./SPEAKERS 
Terme Deposit E2200 and 12 monthly 
payments of £4.20 (Total 872.40) 
F.A.L. PHASE 50 AMPLIFIER 
PAIR L12/20 SPERO (in Cabinets) 
Terms: Deposit £22.00 and 12 monthly 
payment, £420 (Total 272.401 

£81.85 £56.95 E1 ó 
143.95 PACKAGE PRICE 
625.90 

£63.95276 
PACKAGE PRICE 

£63.95ía Qo 

689.85 

E4895 
£2580 
-suss 

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

£43.OÚ watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1-50 
Or deposit 8511 and 8 monthly payts. o1 £511. Total £4599 
112/25G 12" 25 WATT 12,000 L12/10 10-15 Watt Veneered 
linen 15 ohms Terms for Pairs.. cabinet 12" unit 8-15 ohm. £7.95 Dep £8.82 & 8 £ 12.95 Approx. 14" x 14" x 9". 
mthly pymte £8.32 Carr. 65p. Terms for Pairs. Dep. £2.05 et 
(Total £29.881 Carr. 559. 8 mthly pymts £2.05 (Total £18.45). 

GP3O AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input, 2 vol. control HI-FI 
SO watt unit with Separate Bass 
and Treble controls. Current 
valves. Peak output rating. 
Strong Rexine covered cabinet with 

handles. Attractive black/silver P.V.C. fascia. Neon indicator. 
For 200-250v. A.C. mains. For S or 16 ohm es. Send S.A.E. for leaflet. wire 
Terms: Deposit £5.58 and 8 j`, 1(7J 7J monthly payments of £3.58 
(Total £34.22). Can. 76p 

C4/100 HEAVY 
DUTY COLUMN 
SPEAKERS 
Suitable for Public Address or 
Vocal and Instrumental Groups. 
Fitted four 12" 50 watt speaker,. 
Robust attractive Vynide 
covered cabinet 58" x 16" x 10" 
approx. Limited stocks at 
SPECIAL Carr £59.95 PRICE ' £1.50 
Or Dep. £20 and 12 mthly. 
pymts 5890 (Total £6880). 

DISCO LIGHTING AT KE N 

NEW BRANCHES AT 

BOLTON, COVENTRY 
DONCASTER, PRESTON 
and STOCKPORT 

FAL DISCO PRE -AMPLIFIER T/Table mixing inputs. 
Headphone Monitoring. 

Mir. Jack & Tape inputs. Independent Vol. Control Std. 1 8.50 
200.250v A.C. Mains operation i 4 V 

egG HI-FI CENTRES LTD 
R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 

OPEN ALL .DAY SATURDAY 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deanspate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgate (Closed Wed.). 

Tel. 68043 

DONCASTER 3 Queenagate, Waterdale Centre. 
EDINBURGH (Closed Thur,). Tel. 63069 

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

Tel. 248 4158 
HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Briggate 

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

Tel. 723 1629 

TITAN 18" 100W SPEAKERS 
15 ohms (List £33) 1.25 .9G 

Carr. 75p Tr La7 .7aJ 

Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correc at 25.9.74 E. & O.E. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE. HENCONNER LANE, LEEDS. 18. 
Tel: Pulley (09735) 77831. 
MAIL ORDER MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or O.O.D. No O.O.D. under M. 
POSTAGE 40D PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
MANCHESTER 60A Oldham Street (Closed Wed.). 
MIDDLESBROUGH Tel. 236 2778 

106 Newport Road (Closed Wed.). Tel. 47096 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel, 21469 
NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48060 

41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51979 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Te1.20710 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
TEST EQUIPMENT 
for the radio amateur 

by H. L. Gibson,CEng, MIEE, G8CGA 
Explains in detail the theory behind modern measurement 
techniques, and describes many items of equipment of 
special interest to the home constructor. Topics include 
signal sources, attenuators, oscilloscopes, swept measure- 
ments, aerials and transmission lines. Detailed instructions 
are given for the construction of many items of test gear. 
120 pages £2 15 post paid 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

This extensively revised 15th edition is an indispensable aid 
to all who want to know more about amateur radio. 
Specially designed to assist the newcomer to the hobby, 
it covers technical, operating and licensing matters. 
96 pages Price 95p post paid 

TELEPRINTER HANDBOOK 
by D. J. Goacher, G3LLZ, and 

J. G. Denny, G3NTT 
A brand new book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely -used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages £5 40 post paid 

RADIO AMATEURS' 
EXAMINATION MANUAL 

by G. L. Benbow, G3HB 
The standard book for all would-be licensed radio amateurs 
studying for the Radio Amateurs' Examination. 
Fully up-to-date to meet the present examination syllabus 
requirements. 
96 pages Price 95p post paid 

These are just four of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large s.a.e. for the complete list. 
The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the General Manager and ask for full details. 

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

ADCOLA SOLDERING KITS 
/NCWM liff Fillif011e YNVAmiieoIbLWN6 INST ?UMENT 

A quality soldering kit at a price which may never be I 
repeated due to rising costs. The kit comprises of the 
renowned Invader Soldering Tool (high safety standards I 
low leakage with easily removable bits). Two spare specially I 
shaped bits (heavy duty and P.C.B. work). Safety stand I 
with bit storage provision, dispenser of multi cored solder, I 
and hints and tips soldering leaflet, all in a presentation 

_ styrene pack. Attach your plug and solder with Adcola. 

AOS'TNGW ro_/ 
AUCOLA PRODUCTS LTD. ADCOIA HOUSE GAUDEN ROAD LONDON. SW4 BLU 
V.A.T. REGD.No.235 6153 72 REGD.No.442762. 

ENCLOSING PIO, CHEQUE FOR SOLDERING KIT/S £ 
NAME 

111111i.INI11111113 MaMMM 311_11111131111.1i1111.1111111111111111BMIMIIIIIIIIIMIIN MUM 111111111111111s11o11111111sosIIIIMMI1111111sl11111. 
PW 
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PE SCORPIO Mk2 
ignition system kit 
new from 
ELECTRO SPARES 
* 6 OR 12 VOLT 
*+VE AND - VE GROUND 

Here's the new, improved version of the original PE 
Scorpio Electronic Ignition System-with a big plus over 
all the other kits-the PE Scorpio Kit is designed for both 
positive and negative ground automotive electrical 
systems. Not just+ve ground. Nor just-ye ground. But 
both I So if you change cars, you can be almost certain 
that you can change over your PE Scorpio Mk. 2 as well. 
Containing all the components you need, this Electro 
Spares PE Scorpio Mk. 2 Kit is simply built, using our easy - 
to -follow instructions. Each component is a branded unit 
by a reputable manufacturer and carries the manu- 
facturer's guarantee. Ready drilled for fast assembly. 
Quickly fitted to any car. 
When your PE Scorpio Mk. 2 is installed, you instantly 
benefit from all these PE Scorpio Mk. 2 advantages. 

* Easier starting from cold * Firing even with wet or 
oiled -up plugs * Smoother running at high speed 
* Fuel saving * More power from your engine 
* Longer spark plug life * No more contact -breaker burn 

Electro Spares prices: 
De luxe Kit only £11.50 inc. VAT and p & p. 
Ready Made Unit £14.75 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics'. 
Superb Hi-Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components - pre-set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results- or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

'GEMINI' STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into 8 ohms. Full power THD is a mere 0.02%, and 
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now! Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. 
* All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 4p postage. 
* Price List only. Please send S.A.E. (preferably 9 x 4 

minimum) for full details. 

ELECTRO SPARES 
es?/re Cunt{onr r t Cr.n71r :d tlHc lC,nll' 

288 ECCLESALL RD., SHEFFIELD S11 8PE(C) 

Tel: Sheffield (0742) 668888 

The Castle 5.1tSe: 

A highly sensitive, 
fulrange eight inch unit 
designed for use in the recommended cabinet, or 
one of similar dimension. 

Suitable for use with good quality stereo 
installations, tape recorders, car radios, public 
address and background music systems, it has a 
frequency range of 50 to 20,000 kHz - the lower 
limit variable with increases in cabinet volume. 
Recommended retail price is £9.00 excluding VAT, 

Aluminium Voice Coil 
High Flux 14,000 Oersteds Ceramic Magnet 
Roll Surround 
Double Diaphragm 
8" Die-cast Chassis 
8 ohms Impedance 
15 Watt DIN Power Handlingw, 

Park Mill, Shortbank Road, 
Skipton, Yorks. Tel: Skipton 5333. 
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THE NEW NELSON -JONES FM TUNER L............ wme-wn Iwn 

WWI 

PUSH-BUTTON VARICAP DIODE 
TUNING (6 Position) 

(`WW' JUNE '73) 
Exclusive Designer Approved Kits 

What are the important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but it must also embody the latest and best in circuit design such as:- 
MOSFET front end for excellent cross modulation performance and low noise. PHASE LOCKED Stereo decoder with Stereo mute, see below 3 GANG tuning for high selectivity. LED fine tuning indicators. VARICAP tuning diodes in back to back configuration for law distortion. PUSH BUTTON tuning (with AFC disable) over the FM band (88-104) 'CERAMIC titers for defined IF response. IC STABILISED and S/C protected power supply. INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM rejection. CABINET double veneered against warp. 
The Nelson -Jones Tuner has all of these features and many more, and more importan ly the design is fully proven not just with a few prototypes but with many thousands of working tuners spread across the world. 

Typ. Specn: 20 dB quieting 0-75uV. Image rejection -70dB.l.F. Rejection -85 dB. 
Basic tuner module prices start as low as £12.31, with complete kits starting at £26.95 (mono) + P.P. 65p, and of course all components are available separately. 
Our low cost alignment service is available to customers without access to a signal generator. Please send large SAE for our latest price lists which details all of the many options and special low prices for complete kits. All our other products remain available. 
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest distortion P.L. decoder available. THD typically 0.05% (at Nelson -Jones Tuner O/P level)! Supplied complete with Red LED. 
Price £7.02 when bought with a complete N -J tuner kit or £8.29 if bought separately (P.P. 21p). 
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this purpose. 
TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the Texan amplifier (See photograph). Complete designer approved Texan kits are available at £30.78 plus P.P. 65p including Teak Sleeve. 

NEW LOW COST STEREO TUNER Available as basic or complete kits 
Basic stereo tuner £15 post free. 
Basic mono tuner £12 post free. 
6 position push button units with 
integral pots £2.92. 

TYP. SPECIFICATION 
21aV for 30dB S/N 
Image rejection 40dó Complete mono kit £24 
IF rejection 65dB VAT at 8% is included in al! prices P. & P. 65p 
INTEGREX LIMITED, P.Q. Box 45, Derby, DEI 1TW Phone Swadlincote (028387) 5432 Telex 377106 

No alignment required. Mallard LP1186 front end module used with Ceramic IF and IC amplifier. Push button tuning (6 position) with Interstation Mute, restricted range AFC, single LED tuning indicator, phase locked IC decoder, and complete metalwork and veneered cabinet. Complete with IC regulated PSU and full assembly instructions. (Mechanically identical to N -J Tuner.) 
ACOBSS PRICE Complete stereo kit £28 42 

AIL19 

FAST SERVICE. SEND C.N.O. AD 

Digital Displays 
MINITRON 3015E 
0-9P £1.15 ea 

LED 0.3" digit 
0-9P £1.49 e 

JUMBO LED 0.6" 
0-9DP £2.25 ea 

LIQUI CRYSTAL 
6 digit £18 

Eß% í4p. 
MINI PIN SOURCE OR RED DIFFUSE 
LEDS.209 STYLE.NO CLIP. 14P ea 

TIL209 RED LED & CLIP 17P ea 

BIG I. RED LED & CLIP 18P ea 

ORANGE & GREEN LEDS: 
MINI 25P ea.BIG & CLIP 33P ea 

INFRA RED LED £1.215777 33P. 
PS12 PHOTO IC/amp/switch £1. 

Oû;SíiL CLCFi 
MOS INTEGRATED CIRCUITS. 
AY51224 4 DIGIT CLOCK supplied 
with 14pin socket & data £4.25 
hf,M5311/14 6 DIGIT CLOCK with 
28 pin socket & data £7.50 

3)DIGIT DVM AY53500 £7.50 
4DIGIT COUNTER/DRIVER £7,50 

11011E I]f1![i5. L.1 
;:`58-60 GROVE ROAD, 
WIND4OR,BERKS. 

0 ALL PRICES IN U.K. P&P 15P. EUROPE 25P.OVERSEAS ESP. 

702 OPA 69p 
703 RF/IF 28p 
709 TO99 21p 
709 DIL 14 29p 
710 DIL 14 .36p 
720 Radio £1.39 
723 Regulator67p 
741 TO99 29p 
741 DILE 31p 
741 DIL14 31p 
747 Dual 741 89p 
748 DIL 8 36p 
1505 IC A/D 

Converter £7 
7805 !ASV £1.59 
7808 NABV £1.69 
7812 1Al2V £1.69 
7815 1A15V £1.69 
76009 IM AF- 75p 
76013 6W AF£1.39 
8038 Sig Gen £3 

CA3046 69p 
LI4301 OPA 49p 
LM307 OPA 49p 
LM308 HißoPa 95p 
LI4309K Reg.S2.29 
LM371 RF/IF 52 
LM372N AF/IF £2 
LM373 £3 
LM377 2x2W £2.69 
LM380 2W AF 99p 
LM381)2mpre.£2 
LM382)a p £2 
LM3900 4xOPA 69p 

MC1303 

e ( (r ! r IMC 1306 

CASSETTE 4C131ó 

mechanics .50 MC1339 
STEREO CASSETTE MECHANISM. MC1350 

1áC1351 
As used in imported types MC1352 
costing £100.Only requires MC1357 
a case & electronics.Heads. MC1358 
supplied.Send for data 1Sp. I4C1375 

£1.20 
49p 

& LED £2.69 
SQamp £2.50 

69p 
£1 
55p 
71p 
71p 
£1 
£1 

£1.45 

8Q r1C0O Ctlld 
b1FC4000 áIs' AF 35p 
MFC4060 54p 
;iFC6030 52p 
MFC6040 90p 
MFC8010 £1.10 
61FC8040 £1 

NE531 35V/us £2 
NE536 FET OPA£2 
NES40 Driver £1 
NES46 AM Rx£1.50 
NE550 2v ref 79p 

NE555 TIMER 67p 
NE556 Dual"£1.30 

- NE560 PLL £3.15 
NE561 PLL £3.15 
NES62 PLL £3.19 
NE565 PLL 82.69 
1E566 Gen £2.49 
11567 code £2.69 
SN72709 709 29p 
S172741 741 31p 
5172748 748 36p 
SÁ76131 £1.20 
SN76660 FMIF £1 
5176611 IF £1.25 
TAD loo & IF £2 

21400E £3 
ZN402T £1.75 
ZN403 Servo£2.50 

21414 AM Rx£1.09 

SSL 
7400 etc gates 16p 
7413 schmitt 31p 
7447 driver £1.09 
7470/72 32p 
7473/74/76 39p 
7475 48p 
7490 Counter 63.p 
7492 Counter 69p 
74121 mono 45p 
74141 driver 83p 

Full range in Cat.. 

corS 
SPECIAL OFFERS 

741 29p MFC4000 35p 
555 67p 21414 £1.09 

BC107,BC108,BC109 9p ea 
213055 39p Three for £1 
11StG/T03 or 90W plastic 
213819E 16p 213053 17p 
BFY50/51/52/53 all l8p 
lASOVrect 4p ea IN914 4p 

Price each:- PRINTED CIRCUIT BOARD KIT £1.69 
AC127/128 16p TIP2955 90p COPPER BOARD 6x4" 40p. 
AC187/188 19p TIP3055 55p DESOLDER BRAID reel 59p 
AD161/162 35p TIS43 UJT'25p H E A T S IN K S 
BC1332/4/i 18p I14004 6 

114001 
l) 

Sf/TOS & 18f/T018 Sp ea. 

BC147/8/9 IOp í14148/914 4p TV4 12p.TV3/1.03 16p.4YI/T03 29p. 

BC167/8/9 12p 2N706/8 lOp C A PAC I TOR S 
BC177/8/9 18p 2142646 49p 22pf to 0.1uf 4p ea.ELECTROLYTIC 80182/3/4*11p 212904/5 20p 25V 2/10/50/100uf 6p.1000uf 20p BC212/3/4*12p 212926royg Sp PRESETS VERT:Sp.RESISTORS53 lip *A or L 213053 17p 
BCY7o/l/2 15p 213055 39p P OT S AB or EG I N BD131/2 39p 213614 49p 
BFY50/1/2 18p 213702/3 9p ROTARY:12p.SWITCH 13p.DU.AL 38p. 
BFY53 17p 2/3704/5 lOp SLIDERS:SINGLE 26p.DOUBLE 48p. 

SSI2955 2p 
213706/7 9P 
233708/9 8p SWITCHES:SPST 18p.DPDT 25p. 

MJE30S5 62p 213710/11 9l) 
MINI ;': SPST 39p,PUSH 39p. 

MPU131put 49P 213563/64 lip BENCH POWER SUPPLY 3-52V £5. 

P29Á 48P 
213566/67 16p DIN PLUGS all 13p ea.Sockets 9p 

TIP30A 57p 213641/2 16p 
TRANSFORMERS 1A 6/12V £1.34 

TIP31A 61p 213819E 16p BHA 0002 MODULE 15IYATT AMP £5 
TIP32A 73p 213832E 17p EÁ1000 4W AF MODULE £2.49 
TIP41A 78p 213904/6 14p 85/12V FLUORESCENT LIGHT £3. TIP42A 89p 214249 16p al 
B2Y88 400mW TAG 1/400 55P L t7 
ZENERS 9p C107D1 SCR PROFESSIONAL 
BRIDGE RECT 4A/400V 55p GOLD PLATED 
IA NOV 20p & GREY NYLON. 
GAS SENSOR £2 SC146D TRIAC 8,14 or 16 PIN 
GAS " KIT £5 10A 400V 75p ONLY 1íp each. 

MONEY BACK IF NOT SATISFIED. 
LARGE STOCKS. LOW PRICES. 
AIL BRAND NEW TOP GRADE FULL 
SPEC DEVICES.CALLERS WELCOME. 

CATALOGUE/LIST FREE SEND S.A.E. 

vero 
VERO PINSx36 25p. 

etw Pie!? 
COPPER CLAD VEROBOARD 0.1" 
2(x5" 27p.2'x3)" 24p.3 x3V'27p. 
3,x5" 29p.3x17" £1.50 
IL IC's BOARDS 6x4)" £1.50 
24 way edge connector 60p 
36way 90p. PLAIN 3;"x17 £1 
FACE CUTTER 43p. FTC ETCHA5T 

pcnCgp 
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S*WO1ER36NOP1/ 
lit efflaimeNAPIO Whether you're a business 

WM. /P man, an atomic scientist, 

ak7V/iGJ VA/ ° OF a shopkeeper, a housewife 

/MPIDIrrERSR CÁMMENDED -MEMORY- 

SELLING PR/CE, 

live POCKET CALCULATOR 

THE INCREDIBLE NEW WORLD SHATTERING 

OO4_MEMORYTT POCKET SIZE 
ELECTRONIC CALCULATOR 

LYI541ì; ói 

CALCULATOR IS FOR YOU! 

Full Business. Scientific & All Basic 
Mathematical Functions 

V` Basic Arithmetic, Chain Calculations, Percentages, 
V.A.T. Calculations, Net Values, Interest simple and 
compound, Depreciation, Mortgages and hire 

V 
1((CC- 

purchase interest and payments, Counting for stock- O 
taking, Currency conversion, Taxation calculations, 
Statistics, Electronics, etc., etc., etc., Squares, Powers 
of Numbers, Square Root, Reciprocals, Logarithms, y 1u 
Hyperbolic Functions, -Equations, Physics Calcula- yM 
lions, Sum of Product, Polynomials, Computer Maths, mp*£5g1 
nTH Roots, Trigonometric and Inverse Trigonometry 
Functions, Exponential Functions, etc., etc., etc. 

Problems entered as they are spoken 
Large eight digit display 

Fully floating decimal point 
Automatic minus sign 

Automatic true credit balance plus or minus Last answer can be recalled even after during 

Amazing "Brain Button" allows 

random MEMORY Access 

MASSIVE entry and recall capacity 

Never overflows or loses information 

/Ll1qI/NG, 

BRA/N 

NF 

/SIZEOFA CIGARETTE 
PACK 

(ONLY 2% INS X451NS e arN5 OVERALL APPROXI 

Percentages with automatic net value, 
plus or minus 

K Constant an all four functions 

Correction of entry & function entry errors 

Correction of decimal point position 

SHOPERTUNITIES LTD. 

The incredible new 004 "MEMORY" Claculator heralds the 
beginning of a new era in pocket-size electronics! And, thanks 
to a special arrangement we have made with the suppliers, 
you can be among the first in this country to own one 
AN D SAVE OVER £36 INTO THE BARGAIN! Brilliantly 
designed! Manufactured to the highest standards! So much 
is incorporated into this incredibly compact product of advanced 
modern science it's almost unbelievable! Only 2f x 4f x ein. 
overall approx. So small & light -weight you can slip it into 
your pocket or handbag & not know it's there at all! Yet 
wonderful also on Desk Top, in the office, shop or home 
Extremely reliable & robust. Designed to give years of perfect. 
service. Bold, clear visual display reading. Large, well -spaced 

keys for fast accurate use with utmost ease. The most incredibly 
complicated calculations completed in a wink with miraculous 
"space-age" electronic accuracy! Everything worked out with 
utter simplicity! Accountant, schoolboy or professor, the 004 

"Memory" Calcualtor has a virtually limitless capacity to 
solve your every mathematical problem! Works off standard 
batteries (obtainable everywhere) also works off 2201250v. 

A.C. Mains using mains battery eliminator (available as optional 
extra). Brand spanking new. Complete with Owner's Manual, 
Quick Reference Guide, simple instructions with working 
examples, and WRITTEN GUARANTEE, ONLY £15.47, 
post etc. 50p. Standard battery & special protective 
carry case 50p extra. Mains battery eliminator £2.50 
extra, if required. Buy one, or buy as many as you like! What 
an investment! At this incredible price you just can't lose. 

You save ££££'s & ME's! Send quickly, test on 7 days 

Mail Order approval from receipt of goods. Refund if not 
delighted. Or call at either store, 

Order by post to Uxbridge Road or call at either store. 
I Callers: ACCESS & BARCLAY CARDS ACCEPTED j 
I Bargains galore at both stores-(COMMERCIAL I 

TRAVELLERS NOTEMerchandisingg office at Holborn) 

Dept WP/40, 164 UXBRIDGE ROAD, (facing Shepherds Bush 
Green) LONDON WI2 SAfd. (Thurs. 1, Fri. 7). Also at 37/39 
HIGH HOLBORN (opposite Chancery Lane), LONDON, W.C.I. 
(Thur. 7 p.m.) BOTH OPEN MON. TO SAT.'S A.M. TILL 6 P.M. 

for fast,easv 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non -corrosive flux instantly: cleaning 
heavily- oxidised surfaces No extra flux. 

- 
is required_ - 

EASY -TO -USE 
DISPENSERS 

Size 5 

Savbit alloy 
18 swg, 32p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 34p 
Size 15 
60/40 alloy 

22 swg, 36p 

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

and Savbit alloys 
in 7 gauges 56p 

Size 12 Reel 
for Service 
Engineers and 

Electricians. 
18 swg 
Savbit alloyfl72 R 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 

41111411. locking catch, plastic -covered handles. Case 
hardened and precision ground. Adjusts ® .to most wire sizes. Cuts and' strips 

11111, flex, splits plastic twin flex. 

i - Prices show are recommended retail. excluding VAT 
From Elect Icai and Hardware Shops. If unobtainable. send 10p p&p direct to 
Bib Hi-Fi Accessories Limited, Hemel Hempstead Hens HP2 7EP 

Train for 
televisio 

Course commences 8th January, 1975 
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 a0' Level, or equivalent In Mathematics 
and English. 

rm..e_ss->a 
---sue 

Please send free prospectus to: 

Name 

IAddress 

I 
I 

I THE PEMBRIDGE COLLEGE Of ELECTRONICS I 
(Dept. PW7 34a Hereford Rd., London W2 5AJ ea-sle e -e- 
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Wire Wound Resistors. Our selec- 
tion of mixed values. 30 for £1.50. 
100 for £4'00. 
Audio Amplifier Module. Mu!lard 
LP1173, output power, nominal 10 Watt, 
supply voltage +24 volt, with data and 
circuit, £2.50. 
Ferguson Stereogram chassis 
Model 3357, all transistor, medium 
long, VHF/FM. 3 watts per channel 
S/M. with connection data, less tuning 
scale, £20. 
Crystals HC6U: 52 03333 MHz: 
52 02500: 52 01667: 5156667: 51.58330: 
3776250: 37.75000: 12.895.8: 12.891.6: 
12.700 0: 9.458.33: 9.456.25: 9.455.55: 
9.533.33: 9 531 94: 9-530.55: 9.090.62: 
9.087.5: 9-096.87:50p each. 
Electrolytics. 32/32/32/1.F, 325v. 2" 
11 35p: 2000rrF 30v, 2" 11" 25p: 
20001,F 30v, 21" 1" 25p: 2000rrF 35v 
3" 1" 30p: 470,.F 100v 3" 11 25p: 
2000 2000F 25v 2" 11" 35p: 30,0001,F 
25v 41" - 2)" 50p: 7001,F 200v 31" 1-1" 
30p: 16 161uF 275v 12" 1" 20p: 40 40 
20,,F 275v 3" 1" 20p: 4500 900;9000F 
30v 2" 1" 50p: 40000,F 35v 3" 12" 
40p: 200 100 50 1004F 325v 3" 14" 50p: 
40001,F 18v 2" 1" 20p: 470uF 25v 
11" -" 15p. 
Matched pair of bookshelf speakers. 
Teak finish, size 12" 8" 5". 8 5 8" 
ohms ceramic, 5 watts RMS. Complete 
with din leads. £11 00 pair. 
Thorn TV IF chassis, 950 series 
(less valves), £1.75. 
UHF 625 transistor push button tuner 
(NSF Telefunken) as used òn Decca 
MS2400. Brand new and boxed, £3.25. 
Light Dependent Resistors (RCA 
sq3536) 30p each, 4 for £1.00. 
P -C Boards (not computer panels) 

1 off 6 transistor single wave band. 
1 off 4 transistor audio. 1 off 3 transistor 
£1.60, three boards. 
Rank EVR Teleplayer colour trans- 
lator panels, type and components 
on new panels listed as follows, £2.50, 
each panel. Z605-14 off BC148: 
2 RCA ca3054 (ic): 1 crystal 4433618 
MHz -Z607-12 off BC148: 1 BC108: 
1 BC158: 1 RCA ca3046 (ic), 1 RCA 
ca3045 (ic): Z608-23 off BC148: 2 
BC158-Z612--12 off ME4103: 2 BC - 
251B: 1 BFY50. 
Mains Droppers, 10 mixed values, 
£1.00. 
Edgewise Level meters, 200.rA, 
size 1" overall. 50p. 
Chrome Plastic knobs, 3 types, 
4 off each with spring clip, £1.25. 
Die Cast Boxes, 41" 31" 3" 95p: 
81" 51" 2"£120.81";:5 " 4"£1'70. 
Aluminium Chassis, 71" .5;"".2k" 
70p: 10" . 74 21" 85p. 11" 71 ; 24" 
95p. 
BSR P128, similar to HT70 single play, 
with heavy die cast turntable, less 
cartridge, £11.00. 
Transistorised FM tuner head, 
with A.M. gang, slow motion drive 
88-108 Mcs, with circuit diagram, £2-30. 
Mono Amp Transistorised (Mains) 
Ideal for record player 8 ohms 2 watts. 
£3 50. 
Ferguson Stereogram Chassis. MW 
LW VHF with tuning scale (5+5 watts 
sine wave) 15 ohms £28 50. 

ALL ITEMS INCLUDE VAT 
All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 

S.T.K. SERIES 

PRICES INCLUDE VAT AND P&P. 

STK 011 110W (R L=4 ohm) I £3.14 ea. 

STK 025 I 35W (RL=4 ohm) I £5.41 ea. 

STK 032 145W (R L=4 ohm) I £6.92 ea. 

SEND P.O. OR CHEQUE WITH ORDER TO: - 

Guest Distribution 

STK 032 
POWER AMPLIFIER 

1 2 3 1 5 a r e 6 0 

EX- STOCK! 

Redlands, Coulsdon, Surrey, CR3 2HT. United Kingdom. 
TEL: 01-668 7151 TELEX 946880 "ez 

Qualy Loudspeaker 
Systems athalfprice 

Direct from manufacturer as supplied 
by us to the trade. 

Finished in natural Teak veneer 15 
watt 8ohm speaker system containing 
Good mans 8" bass + 3" tweeter 
speakers. 

Cabinet size 20" high x 12" wide 
x 81/2" deep. 

Price,£16.00per pair incl. VAT. 

plus £1.25 packing and carriage U.K. 
(50p only if collected from Rugby). 

Please send cash with order direct to:- 
Ben Ford (Hi-Fi Cabinets)Ltd. 
58 Somers Road Industrial Estate, 
Rugby, 
Warwickshire. Tel: 0788-78213 
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Crescent Quality Components 
74 SERIES TEL 
7400 
7401 
7402 
7403 
7404 
7408 
7409 
7410 
7418 
7420 
7480 

'7441 
7442 
7446 
7447 
7447A 
7448 
7470 

ß0p 
SOP 
90p 

59D 

ß0D 

81p 
815 
£1.80 
21.46 
21ßO 
21.50 
Up 

7473 
7474 
7475 
7476 
7486 
7489 
7490 
7491 
7492 
7493 
74100 
74121 
74122 
74141 
74154 
74192 
74193 
74196 

41p 
415 
Up 
44p 

576 
2142 
8ßp 

1247 
465 
88p 
41.10 
1122 
2$16 

ú8 

LIGHT EMITTING DIODES 
Ell 209 (Red) With Clip 
TU 209 (Green) With Clip 
Tí1209 (Yellow) With Clip 
Wed 500 T092 Type 
LLDD EnixREADOUTS 

DL707 .3 Character 14 Pin D0. 
DL701 as above but f 1 

DL747 6 Character 

3016 
tron 
7 Segment 16 Pin Dli 

3015G as above but f 1 

Clock Chip 
CT7001 MO8)LSI Digital Clock/Calendar Chip Plus 
full Circuits and Information leaflet 28.96 
Circuits and Information Sheet 12 
Lit 704 Led Display for above 21.85 

Or 4 for 86.22 

WAFER SWITOHEs 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
4 Pole 3 Way 
22p each 

255 each 
88p each 
00p each 
l6p each 

58.00 
£8.00 
£ße2 

21.18 
21.15 

POTENTIOMETERS 
All 1" and less diameter Sem Dval 

6K Log or 5K 
80K Lin Less 10K25K 

switch 251K 
50K 15p each 50K Switch 

100K 100K 46p each 
20K Double 250K 
500K Pole 500K 

1M Switch. Uf 
2M 80p each 2M 

PRE SETS 
Sub Miniature Skeleton Type 0.1 Watt Horizontal 
Mounting 100, 280 and 000 ohm, lk, 25k, 5k, 10k 
25k, 50k, 100k, 250k, 900k, and 1M ohm 6p each 

MARIS TR4NSFOEMERB 
Open Type Double Wound Continuously Rated, two 
hole fixing clamp with colour coded flying leads, varnish 
impregnated. Appena. size: it x it x 1}" high 

TRi20-0-90v_1ÓÓ m/a 
TES 12-0-12 v 100 m/a All 
TES 9-0-8 v 100 mist 240 Volt 
T114 6-0-6 v 100 m/a Primary 
TES 3-0-8 v 100 m¡a 
Our Price 21.88 each 

200/250v MUSS RELAY 
Heavy duty contacta 2.00 ohm coil. AU new and unused 
D2.D.T. mains relays 50p. Carr. Free. Special quantity 
640 per 100 off. 

MINIATURE, RELAYS 
Brand new range of British made Relaye, Size 

All two changeovers with 250v 15A contacte 
and suitable for fitting on lm Veroboard. 
Type 

Á 
ta 

Can t 

Ohms 
12v All 

21/A 12v 28M/A 430 80p 
12/A 6v 38M/A 185 each 

DOUGLAS TRANSFORMERS 
All types are standard 240 volt primary. 
MT 102 et. 0 = 19 = 25 = 33 = 40 = 50 at 500M/A 

Eß00 each 
21.25 
£1.06 
2105 
2105 
£1.05 

14T237cs 20-0-20 at 150M/A 
MT241cs 20-0-20 at 30M/A 
MT240cs 15-0-15 at 3020/A 
MT239cs 12-0-12 at 50M /A 
MT238os 3-0-3 at .20011/A. 

POWER PACKS 
PPI Switched 3 -6 - 71 -9 volt 40030/A Transistor and 
Renee Stabilised On/Off Switch and Polarity Reversal 
Switch, in a black metal case 25.25 each. 
PP2 Switched 6 - 7) -9 volt Battery Eliminator. Approx. 
size 23" x 21" x 33'. Ideal for cassette recorders £2.75 
each (philips type £3.00). 
PP3 Car converter. Prom 12v Pos. or Neg. to = 6 -71- 9 
volt. Easy to fit and transistor regulated £2.50 each 

VEROBOARD 

2 alp 
21 x b£ 84p 
38x31 349 
39 x 5 891, 
17 x 2} 1.06p 
17 x 39 1.45p 
17 x 5 1859 
Pin insertion tool 
Spot face cutter 
Pkt. 36 pine (state 1 or .15) 

15 

54p 
4845p 

p 

1.16p 

Plain 15 
15p 
189 

60p 
761' 

1.10p 
72p 

25p 

LOUDSPEAKERS 
22}" 

40 ohm 
505" 
50p it 80 ohm 50p 

5" 8 ohm ceramic £1.25 
61" 8 ohm dual cone ceramic 22.50 
10" 8 olun dual cone ceramic 28.75 
7" x 4" 8 ohm ceramic 21.60 
8' x 5" 8 ohm Permanent Magnet 

£1.80 
*EMI 13" x 8" 430 Kit 3-8-15 ohm £8.75 
*EMI 13" x 8" 350 Kit 8 ohm 27.50 
PANE ULTRA HIGH POWER LOUDSPEAKERS 
*Pop 25/2 30 watt 160 ohm 12" £8.18 
*Pop 55 60 watt 8/15 ohm i2" £14.40 
*Pop 50 50 watt lb ohm 12" - 211.81 
*Pop 60 60 watt 8/15 ohm 15" £15.40 
*Pop 100 100 watt 8/15 ohm 18" 22700 
* Carr. on L/S over 13 x 8 and 12" 50p per L/S. 

ALUMINIUM CR48918 
Four-sided with corner platee. All are 21" deep. 

6" x 3" 42p 12" x 5" 869 
6" x 4" 45p 12" x 8" 879 
8" x 3" 48p 14' x 3" 839 
8" x 6 57p 14" x 9" 99p 

10" x 7" 70p 16" x 6" 90p 
12" x 3" 57p 16" x 10" £119 
ALUMINIUM BOXES 
Metal project boxes give your work a professional finish 

L W 
AB7 21 51 

AB9 4 29 
ABlO 4 51 

AABB12 3 
211 4 
2 

AB18 6 4 
ÁB14 7 5 
ÁB15 o '8 
AB16 10 7 
AB17 10 41 
AB18 12 5 
AB19 12 8 

11 

1) 
1} 
2 
1 

2 
21 
3 
3 
8 
3 
3 

4Óp 
40p 
46p 
409 
305 
55p 
889 
859 
96p 
85p 
95D 

£1.28 

ABS PLASTIC BOXES 
Handy boxes for construction projects. Moulded extrusion 
mile for P.C. or rhsosis panels. Fitted with 1mm front 
panels. 
1005 = 105mm x 73mm x 45mm = 61p 
1006 = 150mm x 75mm x 47mm = 86p 
1007 = 184mm x 124mm x 60mm = 981' 
1921 = 106min x 74mm x 45mm (slºping front) = 50P 

BARGAIN BOARDS 
Components galore for the experimenter Ex Computer 
boards with Resistors, Capacitors and useful Transistors - 
at least 4 transistors per board. Five boards 21.00. 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46nsm x 35mm these meters require a 
38mm hole for mounting. 
61E6 =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
MEd =0 to 500 micro amp Full Scale 
ME9 =0 to 1 m/a Full Scale 
ME10 =0 to 5 m/a Full Scale 
11E11 =0 to 10 mia Full Scale 
ME12 =0 to 50 miti Full Scale 
M1813 -0 to 100 m/a Full Scale 
ME14 =0 to 500 m/a Full Scale 
74E15 =0 to I amp Full Scale 
11E16 =0 to 60 volte A.C. Full Scale 
ME17 =0 to 800 volts A.C. Full Seale 
ME18 ="S" Meter. 
11E19 ="VU" Meter 
OUR PRICE 58'00 

Q -MAX. SHEET METAL PUNCHES 
The easiest and quickest way of punching holes in sheet 
metal (up to 1.625mm Mild Steel) 

DECOR DALO aIPO SIZE 

ETCH RESIST PEN r 
The Deeon Dalo 33PC A" 
is a unique instrument 
for the professional and 
amateur electronics eng- 
ineer, enabling him tO 
prepare in minutes a 
perfect printed circuit 
board 
OUR PRICE 80p 

ADD LUXURY TO 
YOUR CAR 

with a motor driven 
car aerial 
SPEC:- * 5 section 

le 
extended 

length 100cm 
*Length under 
fender 40cm * Cable length 

Supplied complete with 
fixing bracket and con- 
trol twitch £6.75 

f., 
}1" 

.. 

1" 

1" 
11" 
l'fes" 
1} 
11 
1t" 

PRICE 
68D Rey 
75p "T" 8D 

83» 
Sap Key 
SaP Ä" 
88p 6P 
889 
98P 1 

98p Rey 
98p "B" 
98p 10p 
2108 
£1.00 
£120 

BB" £1.25 
£1.48 10p 
£1.50 

Key 
"C" lap 

2' £4.10 Key 
2i" 2525"E" 
3" £8.10 20p 

1" SQUARE PUNCH complete with key £210 

£2.05 
2a/er" £2 30 

STOP PRESS 
B11A0002 15 watt Amp Module 
NE555 Timer LC. 
MC1310P Stereo Decoder I.C. 
7805 Regulator 
TIP 29A 
TIP 30A 
BC107 
BC 108 
BC109 

£2.50 
78p 

9809 
£1.40 

55p 
63p 
10p 
lOp 
10p 

I.C. SOCKETS 
D.I.L. 

8 pin 
14 pin 
16 pin 

14p 

CABLE LESS SOLDERING IRON 
WAHL "ISO-TIP" * Completely Portable * Heats 4n 5 seconds * Solders up to 150 joints or more per charge 

* Recharges automatically in its own stand 
* No AC leakage or induced current to damage delicate 

components * Heats to 700 deg. F. * Fine Tip for delicate and general purpose soldering 
* Only 8" long and weighs lust 6 ozs. 
OUR PRICE £9.75 (spare bits are available) 

BARGAIN BOX 
Loud buzzer mounted in a metal box complete with two 
172 battery size holder. 
Designed and can be used as a fire alarm but is ideal as 
a door or morse code practice buzzer. 
Approx. size -21" x 6}" x 11". 
OUR PRICE -50P. 

U.K. POSTAGE 15p 
UNLESS OTHERWISE 

STATED 

V.A.T. Please add 
$ % to all Totals 

CRESCENT RADIO LTD. 
All mail to 11 MAYES ROAD, 

WOOD GREEN, LONDON N22 611. 
Phone: 01-888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 
own one. 

CRESCENT 
CATALOGUE 

Price 20p. 
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PRINTED CIRCUIT BOARD TRANSFER SYSTEMS swww mmummn 
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Acid resistant transfers for direct application to P.C. Board. This is a 
new approach to printed circuit board manufacture, giving a professional 
finish with all details that an electronics engineer would require, 
including all drilling positions automatically marked. 
Ideal for single unit boards or small quantities. All at a very low cost- for example an average 6" x 4" layout would cost less than 30p, and 
the time taken under one hour, including etching to complete. 
The system is simple, briefly it consists of 10 sheets of self adhesive 
acid resistant transfers made in required shapes-i.e. edge connectors, 
lines, pads, dual in line I.C.'s, 8-10-12. T.O.S Cans, 3-4 lead transistors, 
etc., etc., which only require pressing into the required positions on 
the printed circuit board before etching. 

oes 
essee 

1 

l 
The printed circuit transfer system is a genuine offer to the public 
and industry. A full money back guarantee is sent with each order, 
trade prices on application. 

List of Prices 
Complete system including post and VAT £2.00 
Individual sheets 22p 
Sample sheet 22p 
Copper laminate (boards) size 6" x 4;" 6 sheets 

(with six months guarantee) 
50p 

Printed circuit board PCB transfer systems patent applied for. 

E. R. NICHOLLS, 46 LOWFIELD ROAD, STOCKPORT, CHESHIRE 
TELEPHONE NUMBER: 061-480-2179 

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

. :.... 
no iv ion risru in/Iesrrrllr'rl urn rrrrNM min III NZ'MI MI ON an sr 

Brochure, without obligation to: 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS Block caps please ----------rai------------------------- 
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SHEER SIMPLICITY! 
Tuner -O ti-0- 
Gram -0 0_ 
Tape _0 0 Q 

Half 11Y5 

-O -n 0 
--0 
-O 

Tye o.p 

4- 
VOLUME 

BASS 

TREBLE 

4- BALANCE 

o 
Stereo.Mono switch 

PSU50 
-L 
-N 
-E 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 is a complete mono hybrid preamplifier, ideally 
suited for both mono and stereo applications. Internally 
the device consists of two high quality amplifiers-the 
first contains frequency equalisation and gain correction, 
while the second caters for tone control and balance. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick-up 3mV RIAA; Ceramic Pick-up 
30mV; Microphone 10mV; Tuner 100mV; Auxiliary 3-100mV; 
Input/impedance 47kí1 at 1kHz. Outputs: Tape 100mV; 
Main output Ddb (0.775V RMS). Active Tone Controls: 
Treble t 12db at 10kHz; Bass t 12db at 100Hz. Distortion: 
0.5% at IkHz. Signal/Noise Ratio: 68db. Overload Capa- 
bility: 40db on most sensitive input. Supply Voltage: 
± 16-25V. 

PRICE £4.50 -36p VAT 
P. & P. free 

The HY50 is a complete solid state hybrid Hi -Fl amplifier 
incorporating its own high conductivity heatsink her-, 
metically sealed in black epoxy resin. Only five connections 
are provided, input, output, power lines and earth. 

TECHNICAL SPECIFICATION 
Output Power: 25W RMS into 6kf1. Load Impedance: 
4-16k11. Input Sensitivity Odb (0.775V RMS). Input 
Impedance: 47k11. Distortion: Less than 0.1% at 25W 
typically 0.05%. Signal/Noise Ratio: Better than 75db. 
Frequency Reaponae: 10Hz-50kHz±3db. Supply Voltage: 
±25V. Size: 105 x 50 x 25mm. 

PRICE £5.98 
-480 VAT 
P. & P. free 

The PSU50 can be used for either mono or stereo systems. 

TECHNICAL SPECIFICATIONS 
Output voltage: 25V. Input voltage: 210-240V. Sloe: L.70. 
D.90, H.60mm. 

PRICE £5 P4&P. free 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

CROSSLAND HOUSE NACKINGTON CANTERBURY KENT 

CANTERBURY (0227) 63218 
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CUSTOM CABINETS, 331 High Street, Rochester, Kent. Tel: Medway (0634) 404199. 

Speaker Cabinets in kit form represent HUGE SAVINGS 

2' x 12" Cabinet Disco Console (includes lid not shown) 
Takes two slaves 

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show 
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a 
professional finish ih a very short time ! 

Kits are available in all specifications and all the kits contain everything you need as follows :- 
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout 
2) P.V.C. cut to size for frame and back, plusfalse front and back timbers, white front piping and speaker cloth 
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions ! 

4' x 12" Cabinet 

PRICE &TYPE LIST 
Type Size Price manufactured Kit price 

2 x 12" (illustrated above) '36"x18"x13"x4 £19.50 £12.50 
4 x 12" (illustrated above) 31"x31"x13"x4 £24.50 £17.50 
4 x 12" P.A. Column 48"x27"x13"xá £30.00 £21.50 
1 x 18" 31"x31"x13"x2 £24.50 £17.50 
1 x 15" with two top horn cutouts 36"x20"x13"xá £21.00 £13.50 
Mini Disco(statedeckcutoutBSR,GARRARDetc.) 33"x 20"x 10"xz £20.00 £13.00 
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42"x 20"x 10" x £25.00 £18.50 

Please ask for quotation on any other type or size of cabinet you may require. 
ALL OUR PRICES INCLUDE VAT AND UK DELIVERY 

PC ETCHING KIT 
Contains lib Ferric Chloride, 100 sq. 
Ins. copper -clad board, DALO etch - 
resist pen, abrasive cleaner, etching 
dish L Instructions, all for only £3.30 

RESISTORS & CAPACITORS 
500 assorted resistors £1.35. 2500 
£4.70. 150 poly. ceramic, mica etc 
capacitors 80p. 

VEROBOARD 
100 sq. Ins, assorted sizes and pitches 
(no tiny pieces) £1.10. 

3W TAPE AMPLIFIERS 
Polished wooden cabinet 14 x 13 x 9' 
containing a sensitive (2012V) 4 valve 
amplifier with tone & volume controls. 
Gives 3 watts output to the 7 x4'3R 
speaker. Also a non-standard tape 
deck. Supplied in good working 
condition with circuit. Standard mains 
operation. £4.50. Suitable cassette 
£1.10. Spare head 33p. Tape (ex - 
computer) 75p. Amplifier chassis 
only, complete and tested (2xECC83, 
EL84, E2:80) and speaker £3. 

VERSATILE POWER UNIT 
Contains mains transformer, 2A 
thermal eut -out and bridge rec- 
tifier. Will give 1.7-10.5V output 
with 2 extra capacitors (supplied) 
£1.20. Also available as model 
garage with switch, lamp, Jack plug 
etc. (Used for 'Hot Wheels') £1.70. 

LEO III COMPUTER 
Arriving lace -October. All parts 
available, including 3000 reels tape, 
#" decks, power units, etc. 

FERRIC CHLORIDE 
Anhydrous technical quality to Mil 
Spec in 11b double sealed packs. 
1lb 80p, 3113s £1.65, 101bs £4.45, 1001bs 
£35. 

PO AMPLIFIER UNIT 
Contained In steel case 5* x 5 x 31" 
are 2xGET116 transistors on heat 
sinks, 3 pot cores, 2 30V zeners, 4 
audio transformers, 1% resistors & 
caps. With circuit diagram £1. 

7Ib BARGAIN PARCELS' 
Hundreds of new components - 
Pots, resistors, capacitors, switches, 
+ PC boards with transistors and 
diodes, and loads of odds and 
ends. Amazing value at only £2.30. 

COMPUTER PANELS 
3ibs asstd £1.40, 71bs £2.65, 561ós 
£15. Pack containing 500 components 
with at least 50 transistors 95p. 12 
High quality panels with power 
transistors, trimpots, IC's etc £2.50. 
Thousands of boards at shops for 
callers from Op. 

SLOTMETER 
Ex -Pay TV, takes 10p pieces, has 3 
digit mechanical counter, coin 
counter, Sangamo-Weston impulse 
movement, nylon gearing, switch, 
etc. Only £1.20. 

MISCELLANEOUS 
Transformer, Mains pri 16-0-16V 
with 9V tap sec líA £2. Post office 4 
digit counters 60p. Balanced arm- 
ature earpieces, use as mic or spkr 
200 Impedance 30p. 2N3055 38p. 
80 + 80 + 2012F 350V 15p, 10 for £1.15, 
Multimeters: good range in stock 
from £3.50. 

All prices shown include 8% VAT and postage (mainland only) 
SAE list, enquiries. 

GREENWELD ELECTRONICS (PW8) 
Mail order dept., wholesale/retail shop 51 SHIRLEY PARK ROAD, SOUTH. 
AMPTON. Tel 0703 772501. Other retail shops at 21 Deptford Broadway SE8, 
Tel 01-6922009 and 38 Lower Addiscombe Road, Croydon. Callers Welcome. 

le ALL 
SILICON! 

PRACTICAL 
WIRELESS 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 
described in Practical Wireless, and has proved extremely 
popular. 

The kit is supplied with a ready -drilled roller -tinned printed - 
circuit board and fully machined die-cast case with AMP 
Electrical Spade Connector Block together with a custom 
wound transformer, first grade components and full con- 
structional details. 
The original circuit employed Germanium Power Transistors 
for the negative earth version. WE OFFER SILICON P.N.P. 
POWER DEVICES AT NO EXTRA COST! All components 
are available separately. Case size 4;" x 3*" x 2". Complete 
assembly and construction manual free with kit, available 
separately 25p. 

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH. 

PRICE: £9.50 U.K. ORDERS PLEASE ADD VAT 
Quantity Discounts: 
Trade and Overseas 1-5 Nett 6-9 less 10% 
Enquiries Invited 10-49 less 15% 50-99 less 20% 
Mail Order Only. 100-999 less 25% 1000 up less 30% 

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING 

DABAR ELECTRON IC 'PRODUCTS 
98 LICHFIELD STREET 

WALSALL, Staffs WS! ILIZ 
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ALL OUR PRICES INCLUDE V.A.T. 

BSR LATEST SUPERS IM 
STEREO AND MONO 

Plays 12". 10" or 7" records. 
Auto or Manual. A high 

reality 
unit backed bMR 

liability with 12 months' 

Se guarantee. AC ll/250v.. Size - 

Above motor board 85th. 
Below motor board 21in. £6.75 Post 45p. 
With STEREO and MONO XTAL 

PORTABLE PLAYER CABINET 
Modern design. Black ravine covered 
Silver front grille. Chrome fittings. EA so Pont 465. 
Motor board cut for BSR deck. 

COMPACT PORTABLE STEREO HI-FI 
Two full size loudspeakers 181 x 10 x Blin. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 185 x 10 x 8110.8 watts per channel. Plays 

all records 38 
rpm, 46 rpm.Sepa 

vol- 
ume tone 
controls. 240v ^,Y,x 

AC mains. 

Attractive 
Teak finish 
Weight 1311s. 

SPECIAL OFFER 
SMITH'S CLOCKWORK 16 AMP 
TIME SWITCH 0-80 MINUTES 
Single Dole two-way. 
Surface mounting with fixing 
screws. Will replace existing wall 
"witch to give light for return home, 
garage, automatic anti-burgnlar lights, etc. Variable knob. 
Turn on or off at full or intermediate -settings. Makers 
last list price £4.50. Brand new and fully guaranteed. 
Fully Insulated. OUR PRICE £1.95 Post 25p 

Bargain Price 
£25 

85p carriage 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial..35p Printed Circuit, PCA1..050 
LP. P50/2CC 470 itch ..40D 

_ 

J.B. Taming Gang ..£1.20 
1 8rd I.F. P50/3CC 40p Weyrad Booklet 10p 

Spare Cores . , Op OPT% 050 
P50/IAC 80p I Driver Trent. LFDT4.. 65p 
Ferrite Rod 8 x lin. 20p 6 x ,, in. 20p 3 x ;10.100 

VOLUME CONTROLS 
51C. ohms to 2 Meg. LOG or 
LIN. L/S 20p. D.P. 350. 
STEREO L/S 559. D.P. 75p. 

80 Ohm Coax 5p. yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £2; 80 yd. £3. 
FRINGE LOW LOSS 

I yd. Edge SK.S.P. Transistor 25p Ideal 625 & colour 

8in & 10 x 6in ELAC 
HI-FI SPEAKER 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 50-18,000 c/s. 
Bans resonance 55 c/s. 
8 ohm 10 watt.£a Each 

Pod 52p 

10 inch 12 watt Twinin Cone, 8 ohm £4;50 

E.M.I. 134- x Bin. 
SPEAKER SALE! 
With twin tweeter, 
and crossover. 10 watt. 
State 3 or 8 or 15 ohm. 
(As illustrated) Post 25P 

With flared tweeter cone and ceramic 
magnet. 10 watt. 
Bau res. 45-80 c/ä. 
Flux 10.000 gann. 
State 8 or 8 or 16 ohm. Post 259 

4a50 

2'75 
BOOKSHELF CABINET 
Sise 18 x 10 x 9 in. teak finish £6.60 26: 

E.M.I. 13 x 8 in. BASS WOOFER. 20 WATTS 1511 
RUBBER CONE SURROUND. £6.50 Pont 25p. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 251n. "idea 
e x 4in. 45p; 8 x Bin. 535; 10 x 71n. 850.12 x 8111. 850; 
14 x Sin. 90p;18 r: 8in. 90p:12 r Sin. 50p; 18 x 101n. £1. 
ALUMINIUM BOXER 3 x 3 x 3in. 809; 4 x 4 x 41n.70; 
6 X 4 x 41n. 80p; 9 x 4 x din. £I; 12 x 4 x en. £1.80. 
ALUMINIUMPANELS 18 s.w.g.0 x 4ìn.129; 8 x Sin. 19p: 
14 x Sin. 20p; 10 x 7in. 24p; 12 x 5in, 25p; 12 x Sin. 84P; 
18 x 6in.34D;14 z 9im.40p;12 x 12in.47p;16 x 101n. 60p 
PAXOLIN PANEL 10 x Sin. 80p. 

SPECIAL OFFER 
100 ohm 20W Rheostat 21ín. diem. Ceramic Former, screw 
terminals, lin. diem. spindle. 95p, pod 25P. 

ANOTHER RCS BARGAIN! 
ELAC 9 x Oin. HI-FI SPEAKER. TYPE 59EM. THIS 
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE 
AT BARGAIN PRICE £2.95 10 WATT. S OHM. CERAMIC MAGNET. 

R.C.S. STABILISED POWER PACK KITS 
All paru and Instructions with Zeiler Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltage' available 8 or 9 or 12 
or 16 or 18 or 20V d.c. at 100mA or lens. 
PLEASE STATE VOLTAGE REQUIRED. L2'20 Poil 
Details S.A.E. Size 81 x 15 x llin. 200 

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200-300V. d.c. operation. Size 
11" x 11" r 5". Renponle 25 ohs. to 25 Kole, f2A8 dB gain. 

9 use e with valve or transistor equipment. 9 Post 
Full instructions supplied. Details S.A.E. P 200 

TEAKWOOD LOUDSPEAKER GRILLS. Will eaaily fit to 
battle board. Sise 181 x 101in-75p. 101 r. 71in- -45º. 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 101 x thin. Ceramic Magnet, 44oz. 18.000 
Tweeter 81in. square, 10,000 lines. Crossover condenser 
full instructions supplied. Impedance 8 ohm*. 
Power 12 watts. £5.75 Post 45p. 

BRITISH FM/VHF TUNING HEART 
88 to. 108 M/CS Britiah made. 2 Transistors ready aligned 
require, 19.7 M/CS I.F. Complete with tuning gang. 
Connections supplied but some technical experledce 
mential Our price £3.95 1Ó$1ñ/s4IF Pod 20p. 

MAINS TRANSFORMERS 2s9each 
Eagle MT12 12-0-12V 50mA 999 
250-0-250 80 mA. 53V 8.5A 8-8V lA or BV SA 22.50 
850-0-860 80 mA 53V 8SA. &8V lA or 5V SA. £8.00 
800-0-800V120mA, 6 3V 4A C.T.; 8 8V 2A 04.25 
MINIATURE 200V 20mA, 6-8V IA £1 
MIDGET 220V 45mA, 8-3V 2A £1.10 
HEATER TRANS. 82V i amp 85p. 3 amp £1.20 
GENERAL PURPOSE LOW VOLTAGE. Trapped outputs 
al 2 amp. 8, 4, 5, 6, 8, 9, 10. 12, 16, 18, 24 and 80V 8500 
1 amp, 6. 8, 10, 12, 18, 18, 20, 24, 80, 88, 40, 48, 90 £800 
2 amt., e, 8,10. 12, 16, 18, 20, 24. 80, 88, 40. 48, 80 £4.00 
8 amp. 6, 8,10, 12, 16, 18. 20, 24. 8O, 88. 40, 48, 80 £8.00 
6 amp. 6. 8, 10, 12, 18, 18. 20, 24, 30, 86. 40, 48,80 £9.75 
5. 8 and 18V 5 amp L1-20. 8 amp, 3. 5, 8. 10, 13 and 
6-0-5V £1.80. Ditto 5 amp. £1.50; 6-0-8V 500mA 90p 
0V 1 amp 95p 12V 300mA 76p 12V 500mA 85p 12V 750mA 
95p. 12. 36. 48V 2 amp £2. 20V 3 amp £2. 
AUTO TRANSFORMERS, 115V to 230V or 230V t o 115V 
160W £2.95.500W £7.50; 750W £10; 1000W £15 
CHARGER TRANSFORMERS. Input 200/250V. 
for 8 or 12V. 11 amp 21.50; 2 amp £1.80; 4 amp 23 50 
BATTERY CHARGERS. Ready built with leads and clips 
It amp £2; 4 amp 04; 5 amp. £4.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS; 
8 or 12V outputs. 15 amp 40p; 2 amp 555; 4 amp 86p. 

MAINS ISOLATING TRANSFORMER 
Primary 0.110-240V. Secondary 0-240V. SA. 730W. 
Insulated terminals. Varnish impregnated. Fully enclosed 
In 

asl smake. (Vth alue £19)feet. 
OUR PRICE £ 12 Carr. 

Can be used as 800W auto transformers 240-110V. 
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
/850V .. 14p 100/25V .. 10p 50+50/8009 .. 50p 
1850V .. 149 250/20V . lap 350+-50/325 .. 850 

/41%V35p2-3240V é16/4500V 25p 100ó25 8 /5 .. óá 
2/450V 855 1000/50V .. 47p 32+32+ 32/350V 65p 
2/500V 505 8+ 8/450V.. 229 32+82 +82/450V; 859 

25125V .. 105 8+16/450V 25p 9001350V .. 95p 
60/50V.. 10p 18+ 16/450V 405 4700/63V .. 95p 

LOW VOLTAGE ELECTROLYTICS 
2, 4, 5, 8. 18. 25, 80. 60, 100, 200mF. 15V. 100. 

00mF. 12V. 169; 25V. top; 50V. 80p. 
000mF. 12V. 209; 25V. 855; 50V. 47p; 100V. 70p. 

2000mF. 8V, 25p; 25V. 42p; 60V. 679. 
2500mF. 50V. 82p; 8000mF. 25V. 479; 00V. 855. 
6000mF. 8V. 255; 12V. 42p; 25V. 75p; 80V. 85p; 50V. 95p. 

MICRO SWITCH. Single Pole Change Over. 20p. Sub Min 
250. 

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 6000pF, 49. 
PAPER 850V-0-1 4D, 0-5 l8p; 1mF 159; 2mF 150V 160. 
500V-0.001 to 0-05 4p; 0.1 5P; 0.20 89; 0-47 255. 
TWIN GANG. "0-0" 208pF+176pF. £1.20; 500pF standard 
750; 885+885 with 25+25p0' Slow motion drive 500. 
SHORT WAVE, SINGLE. 10pF 809; 25pF 659; 60pF 55p. 
NEON PANEL INDICATORS. 250V AC/DC Amber 259. 
RESISTORS. 1W, 1W, 1W, 20% 1p; 2W, 5p. 10 SI to 10M. 
HIGH STABILITY. h w. 2g 10 ohms to 8 meg., 10p. 
Ditto 5% Preferred values 10 ohms to 10 meg.. 4p. 
WIRE -WOUND RESISTORS. 6 watt, 10. watt, 15 watt 
10 ohms to 100K IOp each. 
TAPE OSCILLATOR COIL. Valve Type 85p. 

NEW MODEL "BAKER LOUDSPEAKER" 12in. 50 watt 
GROUP 50/12 8 or 15 ohm high power fall £ 12.95 range. Professional quality. 

BAKER MAJOR 12" 68.50 
Post free 

80-14,500 c/s, 12in. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 

-f 14,000 gauss and a total flux 
of 145,000 Maxwells. Base 
resonance 40 c/a Rated 20 
watts. NOTE : 8 or 8 or 
15 ohms mast be stated. 

Module kit, 80-17,000 c/s 
with tweeter, crossover. baffle 
and instructions. £ 10.95 Post free 
Please state 8 or 8 or 15 ohms. 

BAKER "BIG -SOUND" SPEAKERS Post free 
'Group 25' !'Group 35' 'Group 50' 
25 

inch £7.75 85 was: t £8.50 50 Á£I7.80 
8 or 8 or 15 ohm 8 or 8 or 15 ohm 8 or 15 ohm 

TEAK VENEERED HI-FI SPEAKER CABINETS 
For 12ín. or loin, dia. speaker 20 x 18 x 9" £10.50 Post 25p. 
For 18 x Bin, or 81n. speaker 18 x 10 x 9" L8.80 Pod 259 
For 8 r Sin. speaker 18 x 8 x 8" £4.95 Pod 25p 
For Sin. and tweeter 12 x 8 x 8" 04.00 Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 20p ft 

EMI 61in. HI-FI WOOFER 
S ohm, 10 watt. Large ceramic magnet. 
Special Rubber cone surround. w 
Frequency response 30-12,000 (,t 
cp. Ideal P.A. Columns, 
Hi -FI Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 6 04.00. 
Suitable Tweeter 52.00. 

ELAC CONE TWEETER 
The moving coil diaphragm gibes a good 
radiation pattern to the higher lreqencie, 
and a smooth extension of total respond. 
from 1,000 c/s to 18,000 chu. She 85 x 
IQ x 21n. deep. Rating 10 watt, 8 ohm 

c ossover £1.80 £ I.90 Post top 

SPEAKER COVERING MATERIALS. Samples Larga S.A.E. 
Horn Tweeters 2-181c/s. 10W 8. ohm or 15 shin £196. 
CROSSOVERS TWO-WAY 3000cps 8 or 8 or 15 ohm 01-80 
LOUDSPEAKERS 3 OHMS. 7 x 41n. 01-25; thin. £1.50. 
8 r Sin. £1.80 Sin. 21.75; 10 x Bin. £1.90; loin. 0200. 
SPECIAL OFFER: 80 ohm. 21in.: 21in. 85 ohm. 21n.. 
3in., 25 ohm. 211n. dia. Sin. dia, 8" x 4" £ 

I 
EACH 

15 ohm, Shia. dia.; Sr 4in.; 7 r 4in.; 8 x Sin. TYPE 
3 ohm, 21ín.; Stla.; thin.; Sin, dia. (8 x 4ín. 8 ohm 01.605 
RICHARD ALLAN .TWIN CONE LOUDSPEAKERS. 
8 in. diameter 4 watt £2.60. loin. diameter 5 watt £2.60; 
12 in. diameter. 8 watt 2295. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 409.. 
Mike trans. mu metal 100:1-£1.25. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP OR DISCO 
AMPLIFIER 
All purpose transistorised. Ideal for 
Groups, Disco and P.A. 4 inputs 
speech and maeic. 4 way mixing.£49 Carr. 
Output 8/15 ohm. a.c. Maims. £1.00 
Separate treble and bus controls. 
MAJOR 50 WATT 4 INPUTS. 2 -WAY MIXING £39 

3 -WAY CROSSOVER 950 CPS and 3000 CPS £ 1.95 with leads ready assembled 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recording". 
Will mix Microphone, records, tape and tuner £4.50 with separate controls into mingle output. 9 volt. 

TWO CHANNEL STEREO VERSION £5.95 
BARGAIN 3 WATT AMPLIFIER. 4 Translator £3.95 Push -Pull Ready built, with volume, treble 
and bass controls 18v, DC operation. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
COAXIAL OUTLET BOXES. surface, 85p. 
BALANCED TWIN. FEEDER 800 ohms 7p yard. DACE 
SOCKET Std. open -circuit 15p. closed-circuit 28p. 
Chrome Lead Socket 45p. Phono Plugs Sp. Phono Socket Op. 
JACK PLUGS Std. Chrome top; 85mm Chrome 125. DIN 
SOCKETS Chauis 8 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
8 -pin 180; 5 -pin 25p. DIN PLUGS 8 -pin lop; 5 -pin 260. 
VALVE HOLDERS. 011; CERAMIC 10p; CANS 5p. 

REVERSIBLE 4 POLE MOTOR £2.25 
1,400 r.p.m. Reversible 42 Watt. Post 25p 
spindle 11" x '/ss", size 31" x 8". As 
illustrated. With Cooling Pan 240V A.C. 

E.M.I. GRAM MOTOR £1,00 120v. or 240v. A.C. 2,400 rpm. 2 -pole 
70mA. Size 21 x 21 x 21 in. Pod 25p. 

RADIO COMPONENT 
SPECIALISTSope,º7swa.º 

WHITEHORSE 
Sat. 9-S(ROAD,forICROYDON 

Minimum post 10p. Illustrated Brochure, Radio Books & Components Lists lop. Buses 50, 68, I59.- Rail Selhurst. Tel. 01-684 1660 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS Prr. 120/240 V Sec. 120/240 V Centre Tapped and Screened 

Weight Size cm. P & P 
lb oz 
1 8 7.0 x 6.0 x 6.0 
3 12 9.9 x 7.7 x 8-6 
5 8 9.9 x 8.9 x 8.6 
8 0 12.1 x 9.3 x 10.2 

13 12 12.1 x 1 1.8 x 102 
15 0 14.0 x 10.8 x 11.8 
19 8 14.0 x 13.4 x 11.8 

155 750 29 0 172x 14 -Ox 14.0 
156 1000 38 0 17.2 x 16.6 x 14.0 
158 2000 60 0. 216 x 15.3 x 18.1 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Taps No. (Watts) lb oz 

Ref. VA 
No. (Watts) 
07 20 

149 60 
150 100 
151 200 
152 250 
153 350 
154 500 

E p 
2-55 38 
3.79 45 
4.17 45 
7.39 53 
9-45 73 
11-35 73 
13-30 91 
21-05 
27-20 
5025 a 

I 0 5.8 x 5.1 x 4.5 0-115.210-240 1.34 64 75 2 4 7.4 x 6.7 x 6-I 0-115-210-240 2-64 4 150 3 4 8-9 x 7.7 x 7.7 0-115_200-220-240 3-29 66 300 6 4 9-9 x 9.6 x 8.6 5-29 67 500 12 8 12 I x 1 1 2 x 102 8.02 84 1000 19 8 14.0 x 13.4 x 14.3 13-50 93 1500 30 4 14.0 x 15.9 x 14.3 17.50 95 2000 32 0 172 x 16.6 x 14.0 2535 73 3000 40 0 21.6 x 13.4 x 18.1 32.80 CASED AUTO TRANSFORMERS 
115V mains lead input and U.S.A. 2 -pin outlets. 20VA f2.64 pp 38p 500VA E9.50 pp 80p I000VA £15.92 via B. R.S. 

TRANSFORMERS 
PRIMARY 240.250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P No- 12V 24V lb oz III 0.5 0.25 8 4-Bx 2-9x 3.5 0.12V at025Ax21.34 23 2131.00.5 I 4 6.1-x S -8x 4-80.12V at 0.5Ax 2 1.58 30 
71 2 I 1 12 7.Ox 6.4x 6.1 0.12V at IAx2 2.09 38 18 4 2 212 8.3x 7-7x 7-00.12V at2Ax2 2.60 38 

108 8 4 5 8 9-9x 8-9x 8-6 0.12V at 4Ax2 3-96 45 72 10 5 6 4 9.9 x 9.6 x 8.6 0.12V at 5A x 2 4.67 53 116 12 6 612 9,9x 102x 8.6 0-12V at5Ax2 5.61 53 17 16 8 81212.1 x 9.9 x 102 O -12V at 8A x 2 6.62 60 115 20 10 II 814 -Ox 9-6x 11.8 O -12V at 10A 2 10.20 73 187 30 15 15 8 14.0 x 12.1 x 11.8 O.12V at 15A x 2 13.70 85 226 60 30 32 0 172 x 15.3 x 14.0 O.12V at 30A x2 22-50 
30 V OLT RANGE Ref. Amps. Weight Size cm. Secondary Taps No. lb oz 

112 0S I 4 6.1x 5.8x 4-8 0-12-15-20-24-30V 
79 1-0 2 4 7-0 x 6-7 x 61 
3 2-0 3 4 8.9 x 7.7 x 7.7 

20 3-0 4 8 9.9 x 8-3 x 8-6 
21 4.0 6 4 9.9 x 9.6 x 8-6 
51 5-0 6 12 121 x 86 x 10-2 - 

117 6-0 8 0 121 x 9-3 x 10-2 
., 

88 8.0 12 0 121 x 11.8x 10-2 
89 100 13 12 14.Ox 102x 11.8 

Ref. 
No. 
02 
03 
04 
05 
06 
07 
18 
19 

Ref. 
No. 
24 
26 
27 
25 
23 
40 
20 
21 
22 
89 

P&P 
£ p 

30 
38 
45 
53 
67 9 

P&P 
E p 

1-58 30 
2-18 38 
3.18 38 
4.12 45 
4.67 53 
5-83 53 
6.94 60 
9-00 67 
9-80 73 

50 VOLT RANGE 
Amps. Weight Size cm. Secondary Taps P & P 

lb oz £ 
0-5 I 12 70 x 6.4 x 6 I 0-19-25-33-40-50V 2-09 3Ó 
1.0 2 12 8-3 x 7-4 x 7-0 3.08 38 2.0 5 8 9-9 x 8-9 x 8-6 4-26 45 3-0 6 12 9-9 x 102 x 86 , 5-79 53 4-0 10 0 12-1 x 105 x 10-2 7-41 67 6-0 12 0 14.0 x 102 x 11.8 I 1 00 67 
8-0 18 0 140 x 127 x 11-8 ., 13 40 85 

10-0 25 0 172 x 12.7 x 140 1760 
60 VOLT RANGE 

Amps. Weight Size cm. Secondary Taps P & P 
lb oz £ p 

0-5 2 4 7.0 x 6-7 x 6-1 0-24-30-40-48-60 2 12 38 
1-0 3 4 8-9 x 7.7 x 7-7 2 97 38 2.0 6 4 99 x 9 6 x 86 540 45 3.0 8 12 12.1 x 9.9x 10-2 7.11 60 4-0 13 12 12-1 x 11.8 x 10-2 9.20 67 

5-0 1200 14Ox102x11.8 1083 73 
6.0 15 8 140x 121 x I18 1335 85 8-0 25 00 14.Ox 147x 11-8 1501 

10.0 25 0 17.2 x 12.7 x 140 19-60 
12.0 2900 17-2x14.0x14.0 21-60 
MINIATURE TRANSFORMERS WITH SCREENS P & P Ref. MA. Weight Size cm VOLTS - £ 

238 200 2 2-8x2.6x2-0 3-0-3 1.40 IO 212 IA IA I 4 6 -1x5 -8x4.8 0-6 0-6 167 30 
13 100. 4 3.9x2 -6x2-9 9-0.9 1.28 13 235 330,330 4 48x2'9x3.5 0-9, 0-9 1.42 19 207 500,500 1 00 6.1x5.4x4-8 0-8-9.0-8-9 2.23 30 208 IA, IA 1 12 7 -0x6 -4x6 -I 0-8-9.0-8-9 3.00 38 236 200,200 4 4.8x2 -9x3.5 0-15.0-15 1.30 19 214 300,300 I 4 6.1x5.8x4-8 0-20.0-20 1.76 30 

221 700 (D.C.) 1 8 70x6.1x6-1 20-12-0-12-20 1.98 38 206 IA, IA 2 12 8.3x7 -7x7.0 0-15-20.0-15-20 3.78 38 203 500,500 2 4 B -3x7 -0x7 -O 0-15-27.0-15-27 3.06 38 204 IA, IA .3 4 8-9x7.7x7-7 0-15-27.0-15-27 3.27 38 

PLEASE ADD 8% FOR V.A.T. - 

INCLUDING P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST 

ALL PRICES INCLUDE VAT 

AERIAL MAST POLES. Approx. 5ft. 2in, high, 2in. dia. Interlocking ends. 
Minimum order 3. As new, £1.25 (each) P. & P. Opp each. 

AERIALS. As new. Whip Type I lft. £1 each. Collapsible type. P. & P. 200. 
New Bases for the above 75p, P. & P. 30p. 

PAIR OF 4 x 150A VALVES complete with bases ex -equip not tested. Good condition £3, P. & P. 30p. 

BARGAIN PARCELS 141b at £1.60 plus 35p p,p.; 281b at £3.00 plus 
57.1p p -p.; 561b at £4.95 plus £1.371 P.P. Contains pots, Res. Valves, Diodes. Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH, medium 
Persistance, green, Ideal scope tube. 

Also 7BP7. All unused as new. Price £2 post paid. 

TRANSISTOR BOARDS -consisting of transistors, diodes and resistors 
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 30P. Quotations for quantity. 

OUR SELECTION OF 6 -Ex. Equ. METERS consisting of 3jn., 2}in., 2in. mill amps, volts, amps. Mixed at the bargain price of £2- 20 P. & P. 30p, minimum order of six. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1, p. & P. 25p. 

AERIAL POLES 4ft high 2" in diameter push -in type as new £1 each P. & P. 25p each minimum four. 

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. 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, 
higher pay? "New Opportunities" shows 
you how to get them through a low-cost 
home study course. There are no books to 
buy and you can pay -as -you -learn. 

This helpful guide to success should be read by every ambitious engineer. 
Send for this helpful 76 page FREE book now. No obligation and nobody will call on you. It could be the beat thing you ever did. 

III UM' ISCUT OUT THIS COUPON BM ISM MIMI 
".7 CHOOSE A BRAND NEW FUTURE HERE! 

I 
Build -As -You -Learn Electronic CITY AND GUILDS 

I AND 

I 
ELECTRONICS 

PRACTICAL RADIO Engineering- D Installations and 
(with kit)Computer Electronics D Wlring El 

CITY AND GUILDS 

I 
Computer Electrical programming Electrical 

Engineering Technicians DI 
General Radio and CITY AND GUILDS 

TV Engineering Telecommunications 
Radio Servicing, 

Repaira D I 

Tick or state subject of interest. Post to the address below. 

I Electrical Installations 
and wiring 

IElectrical 
Draughtsmanship 

Maintenance and 

I Electrical Transistor 
Mathematics Technology 

I 
To ALDERMASTON COLLEGE Dept. BPW95, Reading RG7 4PF 

*LAME (Block Capitela Please) .,... ... 

IADDRESS ...... 

I Other subjects _.. 

Accredited by C.A.C.C. 

Radio Amateurs' 
etc. etc. 

Exam 

BPW 95 

Ape.... 
Member of A.B.C.C. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY' 
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MAPLIN ELECTRONIC 
sGDÁ 

SE&WICE 

ORGAN BUILDERS 
MES announce the very latest development In organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 

Keyboards: High quality adjustable type. 
Sloping front 49 -note C to C 11485 
Flat front 48 -note F to E £14.85 

Contact Blocks OBI (2 make contacts)' 19p 

* 13 frequencies from C8 to C9. 
digitally derived from a SINGLE h.f. 
* Initial tuning for the WHOLE 
SIMPLE ADJUSTMENT. * Relative 
DRIFTS I * External control allows 

-. to other mºelciane. * Outputs will 
types of dividers including the SAJ110. 
output can also be used as a direct tone 
able DEPTH AND RATE tremulant * Gold-plated plug -In edge connexion. 
fibre glass board (including tremulant 
3.7in. x 4.5ín. * Very low power 
* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
11M02T (with tremulant) ONLY 
21485. 
DM02 (without tremulant) 212.25. 
SAJ110 7 -stage frequency divider 
package. Sine or square wave input 

from almost any type of master oscillator 
DM02 (when 97 notes are available). 
outputs may be modified to saw -tooth 
of a few components. SAJ110: 2268 
price for pack 0112: 225.00. S.a.e. please 

* Each frequency 
master oscillator. 
ORGAN: ONE 
tuning NEVER 
instant tune-up 

directly drive most * And each 
source. * Vert- 

optional extra. * Complete 
if required) ONLY 
consumption. 
* S.a.e. please 
for full technical 
details. 

Trade enquiries 
welcome. 

In one 14 pin DIL 
allows operation 

iDcluding the 
Square wave 

by the addition 
each OR special 

for data sheet. 

Palladium earth bar eer octave length 15p 
Stop Tabs rocker type not engraved (white, red. 
grey or black) with DPDT switch 49p 

REVERBERATION UNIT 
Enhances the sound of any electronic musical instrument. 
Ready built spring line driver module suitable for use 
with almost any spring line 25.84 

Two types of spring line available: 
Short line £3.05 

Long line 2759 
S.a.e. please for details, leaflet MES 24 

BASIC ORGAN CIRCUIT 
Leaflet MES 51 shows complete circuit for a baste fully 
polyphonic organ. Send only 15p for leaflet and start 
building now) REMEMBER -when you have built this 
organ you will later be able tO use the same top quality 
component parts as the basis of a large sophisticated 
instrument with all the facilities you want. Watch our 
ads for details. 

t 
4d AHr111eto?Y VLl`ll4 ̀  ,l 

PROFESSIONAL QUALITY INSTRU- 
MENT CASE -4 MODELS 
Model 120 all aluminium two part. f t` 
construction. Top and sides, blue 
hammer finish, front, rear and 
base: white. Others: mild steel 
three part construction. J: 

Top, base, aides and detachable 
rear panel, blue hammer. Detach - 
able aluminium front panel finished in white. 

Dimensions in inches. Model 320 

Model W II D Price. 
120 8 ,. 20 6 12.87 
220 0 6 3i 18.78 
221 6 6 6 1407 
320 12 a 12 18.48 
Cbasein for model 320 22.34 extra. 
Please send s.a.e. for free illustrated leaflet. 

CAPACITORS 
Sub -miniature 
Axial lead electrolytic%9 

V Price Mfd V Price 
1 63 Op 66 6-369 jam/ 
1.5 63 8p 68 18 ep / _ 
2.2 69 89 68 63 14p 
3'3 63 Op 100 4 e9 Mid V Price 
4.7 63 Op 100 10 Op 470 6.3 eº 
6.8 40 6D 100 26 Op 470 10 140 
6.8 69 0D 100 40 eD 470 26 18D 

10 25 89 100 63 169 470 40 25p 
10 83 69 150 6.313p 680 6-3 14p 
15 40 6p 160 16 6p 680 2 25p 
16 40 6D 160 

4025 

680 25 88e 
22 63 By 150 160 000 40 149 
22 10 ep 160 63 ß8p 1000 4 149 
22 25 8D 220 4 ep 1000 10 169 
22 83 6D 220 30 eD 1000 16 259 
93 6.36p 220 16 Op 1000 25 289 
33 16 Bp 220 25 149 1500 6.3 lap 
33 40 Op 220 40 16p 1500 10 259 
47 4 ep 220 63 25p 1500 16 280 
47 10 69 330 4 ep 2200 se 259 
47 25 6p 330 10 6p 2200 10 28p 

PLUGS AND SOCKETS 

{+ - yfÿ 
T 

, ;r''- 
4r 

- 5a 
''' 

DIN PLUGS MAINS ES8 8 way chassis Std. }" stereo plug. 
2 pin (1 flat) ep P360 3 pin 1.5k socket 68p Plastic ß8p 
3 pin. Op chassis plug with Screened 80p 
4 pin, 5 pin A line socket. Per Open mono socket 
(180°), 5 pin . B pair 889 PHONO }" lOp: Moulded 

Plug plastic by (240°), 6 pin 109 SA 2190 3 Mn 5A mono socket }" with 
Plug screened ß2D 2 break contacts chassis plug 209 Chassis. socket 4D SA 1862 Line socket 149; Moulded stereo 

DIN Sockets for above 289 socket 5" with 3 

2 pin Op JACK break contacts 18D; 
3 pin, 4 pin, 5 pin MCMIIRDO Std. }" mono plug 3.5mm. plug plastic 
A (180°), 6. pin B RP8 8 way chassis Plastic 18p 9p; screened 169: 

79. 6 9p 523 Screened 21p open socket 9p. 

WE KNOW YOU NEED 
IT 

The MES 1974 CataloguedonnaMtd 

le STACKED with donna 
liner, of tempting new llor 

BRIMMING OVER with 
clear Illustrations 
and detailed data. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
/ with our POST FREE 
t( / ordering system, EX. 

CITED by our BIG 
- VALUE discount vouch- 

era, STAGGERED by our 
UNBEATABLE speed of 
service. Take the first 
step towards real service 

ry NOW! Send ONLY 25p -. 

'' I II for our beautifully 
( produced catalogue and 

leave the rest to uel 

47 40 Op 330 16 149 3300 . 6.3 28p (240°), pm plug 
47 63 6D 330 63 289 4700 4 289 

POTENTIOMETERS CA3046 
LINEARS 

6811 

OM NI UM 
GAT HERUM 

PP3, 6 etc. battery clip dual min. Op 

PP1, 0 etc. battery clip separate per pair 6p 
Pair crocodile clips 1 red, 1 black insulated 
sleeve. 109 
Solder Multicore 22awg 10 metres 259 
Silicone grease In special dispenser 20mI. bop 
Red neon 240V panel mounting 23p 
Lacing Cord Strong rayon cored PVC 
25m. 51p 
Panel fuse holders 20mm 20p; I}" 859, 
Transformers 
LT700 min. output transformer Prl. 1.2k t1 
Sec. 5 f1200mW 509 

Rotary miniature carbon track j" spindle. 

Single gang Lin or Log 
bk 10k, 25k, 50k, 100k, 250k, r 500k, 1M, 2M (and lk Lin) 16P 

( Single gang with DP switch 
u- 250V 'LA Log or Lin bk to 

2M as above 33p 

Duel gang 
r" i ¡..- (Stereo) without 

9=` 7- : ;;:<1 switch Log or Lin 
Mc to 2M as - 

above 49p. 

PRESETS 
Sub -miniature 0.1W Vert 'or Boris. 100, 250, 500, lk, 2.5k, 5k, 
10k, 25k, 50k, 100k, 250k, 000k, 1M Op 

' 

LH0042C. T099 (TOW. FET i/p Op Amp - ß4.25p 
LM301A. 8 -pin DIL. Op Amp 899 
MC1303L. 14 -pin DIL. Stereo Preamplifier 21.809 
MC1310P. 14 -pin DIL. FM Stereo Decoder (no coils 

1816D needed) 
MFC6040. electronic attenuator 889 
MFC8010. 8 -pin base, 1W Audio Power Amp 21.379 
MFC4000B 1 watt Audio Amp 889 
NE56bV. 8 -pin DIL, Precision Timer 699 
NE661B. 16 -pin DIL, Phase Locked Loop 14489 
S03402N Amplifier/MultiplierFour 41699 
ßG14969. 14 -pin DIL Four Quadrant Analogue Multi - 

plier 12'709 
µA723C. T099 (T05), 2 to 37V Voltage Regulator 759 
µA723C. 14 -phi DIL, 2 to 37V Voltage Regulator 9.5p 
µA741C. 8 -pin DIL. Op Amp 86p 
µA741C, 14 -pin DIL, Op Amp 45p 
.µA7470. 14 -pin DIL, Dual Op Amp 21.059 
µA748C. 8 -pin DIL. Op Amp 899 
ZN414. T05. TRF Radio 11120p 

Full data, pin connexions, etc., on nearly all types listed in our 
catalogue. Price 25p Sub -min. Mains Transformer 

mA 959 
12.0-12V 50mA 959 
Size:Botb approx. 30 x 27 x 25mm. 
Min. Mains Transformer (Size: 46 x 31 x 
38ºu n) 0-12V 250mA, 0.12V 250mA Kee 
Mains transformer MT3AT 

N E555V 9 . 8 -pin DIL 
SWITCHES 

stop 2 pole 2 toy. 12 wa 885 2 pole 2 to 8 Rotaryy;3 to 4 
way; way; 3 pole 2 to 4 ay; 4 pole 2 or 8 way. each gBD. 

Prl. 200.220.240V, Sec. 12-15.20-24-30 V 2A 
28 31 

Mains Transformer MT206AT 
Pri. 200.220-240V, Sec. 0-15-20V IA, 

-: 0-15.20V IA 13.98 

RESISTORS - 

Carbon Film 5W 57 1f2 to 1M; 10% 12M to 10M El'l 1p 

Maine rotary DPST 250V 2A 209 

I ((- II Push to make ,, ä , 
...\ Yle. nomlocking 

14p 

- Toggle 250V 1.1k 
MES CATALOGUE 25p 

Our 80 page catalo ue has over 20 pages g 
showing connexion details and data for our 

Carbon Film 5W 5.2 1Sß to 10í2; 10% 1.2M to 10M Eß2 1p 
Carbon Film 5W 5% 11tì to 910k Eß2 8r E24 Ip 
Carbon Film 1W 5% 10fì to 10M Ell 349 
Metal Oxide }w2% 10 f2 to 1M E12 & E24 4p 
w1Dewound 2}W 10% P2'lohme to 0.47ohmn E72 14p 

° t-. 

% ®_' 
- 

I with ON/OFF High quality " ubminia- 
plate 25p. ture" toggle switches 

SPDT 1.5A 204V AC HP ® DPDT 1.5A 340V AC 75p complete range of transistors, diodes, I.C.'o 
etc. + Over 100 Photographs + Over 100 Wirewound 25W 5% lohm to 270ohms Eß2 ß2D Slide Sub -® DPDT 3A 240 AC 779 
line drawings. Seeing exactly what you're Eß2 values 10, 12. 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades miniature Four Pole DT 3A 240V AC 
buying makes ordering so easy! E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades DPDT OP ti 1! tj 11'87 

VAT Please add 8% 
to the final total. 

Post & packing FREE in U.K. 
(ISp handling charge on orders under El.) 
First class post pre -paid envelope supplied free with every order. 

Orders and enquiries for catalogues to MAPLIN 
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. 
Essex. PHONE $OUTFEWD (0702) 44101 
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TRANSFORMERS NEW A.S.P. from 

SAFETY TRANSFORMER 
750 VA Isolation Unit (Interwinding 
Screen) Housed in a tough Fibreglass 
case, with carrying handle. Complete 
with Heavy Duty 3 core power cable, 
splash proof outlet Plug and socket, 
internal fuse. 110 Volt and 240 Volt 
versions available. Price £E6-20. 

Carriage £1.30 

SAFETY ISOLATING 
:prim. 120/240V, Sec. 1201240V. Carte. Tap 
with sereen. 
VA - Bet Price Price Price 
(watts) No. Cased Plugs Open Post 

£ o Pin -4 £ £ 
1 Earth 

60 149 7-35 0-80 4-00 0.38 
100 150 8.22 0.90 400 0.53 
200 151 10-20 0-80 7.40 0.52 
230 152 11.88 0-80 8-88 0.65 
350 153 14.10 0.80 10-80 0.80 
500 154 15-08 0.80 12-38 1.00 
750 155 24.83 1-00 18-72 1.20 

1000 156 32.19 1-00 º8.50 1.20 
1500 157 38.18 1.00 30.34 O.A. 
2000 158 4520 2.40 34.88 O A 

50 Volts 
Prim. º0 5ß40v. 
See. 19. 25, 88, 40, 1303: 

Ames Ref. Price noel 
No. £ £ 

°'2 102 8$3 0-30 
1 102 8.0o 0-38 
5 104 437 0.4.2 
a 105 3-20 0.112 

106 8.17 0-52 
a 107 11.17 067 
8 11e 14.19 097 

10 119 15.47 0.97 

60 Volts 
º80-ß40V. 

See. ß4g30, 40, 49. oev. 
Amps Ref. Price Post 

- No. g a 
0:, 124 9.08 0.38 

1 126 3.90 0.88 :. 

2 127 4.03 022 
3 III 6 8! 0 82 
4 123 7-94 0.07 ; 

8 
0 

8.89 007 
120 10.1; 0.82 

8 121. 1338 1.00 
10 122 18.15 loo 
12 189 1200 1.10 

2" and 4" PANEL METERS 
2" 4" 

812E: 60mm Wide 012E: 110mrn Wide 
x 45mm High s o 82mm High x 
4omm Deep. 43rnm Deep. 
Movement 1.R. Movement I.R. 

Ohms Ohms 
0-50 micro A. 1250 0-50 micro A. 1400 
0-100 micro A. 580 0-10Q micro A. 730 
0-500 micro A . 170 0-500 micro A. 200 

0 1 ma 170 
0-1 

a ióó 
m 0-19Á 6 0.10mÁ - 8 

0-80 mA 0.5 0-20mA 08 
0-100 mA oe 0-100 mA 0.5 
0-000 mA 0.8 0-500mÁ 0.5 
0-1 AMP 08 0-1 AMP 0-5 
0-2 AMP 0.5 0-2 AMP - 01.5 
0-25 Volt ï 'l5K 0-25 Volt 13K 
0-60 Volt 50K 0-50 Volt. 50K - 

0-300 Volt 500K 0-300 Volt 300K 
"g" Meter 170 'g" Meter 200 
VIT Meter 5250 VU Meter 5250 
VU Meters are complete with detectors. 
Modern wide view. 
Price 2" 62.95 Post 10p. Prier 4" 2895 
Post IOp. harps 36D per set. 

3000 159 68.50 2.40 53.35 O.A. 

12 do 24 Volts. grim. º99-ß4o3. 

Amps Ref. Prior Coat 
12V 24V No. a ! 
0-3 0-15 245 1.84 0-22 
0-5 0-25 Ill 1.88 022 

1 0.5 213 148 0-22 
2 1 71 tee 0.32 
4 2 lb 8.68 088 
6 a 70 180 0.42 
0 4 108 4.20 0.82 

10 8 72 4.80 0.82 
12 d 118 8.01 0.02 
16 8 17 0.22 0.52 
20 19 .lib 9.47 0.69 
30 le 187 U95 0-97 
40 20 332 1885 1-00 
50 30 220 15.30 140 

MINIATURE AND EQUIPMENT 
Prim. 2403 with semen. 

Volt. ltilüampa net. Crh+ Post 
1 Sec. º Arr. 1 Sec. 9 No. 8 

8-0-0 - 200 238 1.28 010 0-0 0-0 200 200 294 1.80 0.10 0-0 0-6 1000 1000 212 1.93 0ß2 
5-0-'p 100 .- 13 198 0.10 
0-0 0-9 330 330 235 1.48 0.10 0.9-9 0-8-9 600 800 207 1.75 0ß2 , 
0-04 0-8-9 1000 1000 208 2.80 0.30 12-0-15 -- 40 -- 240 Ili 0.10 0-15 0-1t. 200 200 236 1.80 0.10 
20-0-2o - 30 241. 1.8$ 0.10 0-20 0-20 150 150 237 1.30 0.10 0-15-2n 0-15- 20 500 500 205 8.47 0.88 0.20 0-241 300 300 214 172 0-22 0-20 3500 NO SCREEN 1116 3-00 0.40 

# watt CARBON FILM RESISTORS 
I watt at 7000 F. 12 range 10 £1-15511 5% 
toI above 470 K D 10% to! at 95p per 100. 

30 Volts 
Prim. 200-240v. Bee. 12, 15, 20, 24, 80V. 
Amps Ref. Price Poet 

0-15-20 13 `e n-15-20 100000011-1/°) 1000 906 
2-31 

°0.38 i 
0-16-27 0-18-27 500 500 203 E13 9.80 
0-15-27 0-15-27 1000 1000 204 3.52 0.88 

ELECTRONIC MAINS TIMER 
A reliable unit ideal for ¢ 
Bathroom/Toilet 
Ventilators 
Stairway/ 
Cloakroom 
Lighting' etc. 
Gives up to 30 
mine delay before 
switching off. 
Delay 1-30 mine. 
adjustable. Max. Load 4001A .n menu as. 
resistive. White Case 31" y 35" - 2". Pitting 
Instruction, Included. 
Trade Price £5.80. Post 20p. 

No. £ 
0;5 115 

9 172 Q-22 

2 - 8 Pß6 0-38 
8 20 4.10 0-42 4 21 46S 0.62 
2 21 6.80 0.52 
0 117 6.60 0'52 
n 88 8.50 0.67 

10 89 8.97 0-67 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp Ola Amp 

00 P.I.V. 25p 00 P.I.V. 355 100 P.I.V. 55p 80 P.I.V. 651/ 
100 P.I.Y. 26p 100 P.I.V. 40p 200 P.I.V. 599 100 B.I.V. 70p 
200 P.I.V. 28p 200 P.I.V.4511 400 P.I.V. 858 200 P.I.V. 80p 
600 P.I.V. 802 400 P.I.V. 605 600 P.I.V. 76p 400 P.LV. 90p 

ADD 10p P. & P PER ORDER 

AUTO TRANSFORMERS 
Cased versions are 340 Volt Mains to 115 Volts, smart 
steel cased unite coated in tough resin with power lead, 
fuse and 1I5 Volt American type socket up to 500VA, 
above 500VA cable entry. 

Price Price Price 
VA Ref. Cased Plugs Open Post 
Watts No. £ 2 & 3 pin £ £ 
Tapped at 115, 220, 240 Volts 

20 113 - 3-00 0-15 1.55 0.30 
Tapped at 115. 200, 220, 240 Velte 

150 4 5-80 0-15 3.98 0.39 
200 65 8.40 0-15 4.50 0.40 
300 66 .7.27 0.15 5.88 0.52 
500 67 9.99 015 0.67 

POWER UNIT Type CO 12-05 yA Output switched 3, 4.5, 6, 7.5 
9 and l'2 volts at 500 mA D.1 
Operates from 240 V mains 
suitable for Radios, Tape. 
Recorders, Record Players etc ¡{ 
Size 7.5 x 5.0 x 14.Ocm. Price P v 
63.95. Post 25p , ?! 11 \- 

5 

MAINS KEYNECTOR 
The safe, quick, connector 
for electrical appliances. 4 .. 
13 Amp rating, fused. ""t'). 
wilt connect a numh,, 
of appliances 
quickly and 
safely to : 

the mains, 
ideal for ,ice t 
testing, den,- L 

onetrating, 
window dis- 
plays, etc. Wanting tight, Intertoeke.) to 
prevent connecting when live. 
Trade Price: 63.25. Post 255. 

8.29 
750 93 19.88 

0.75 
0-75 9-78 1.52 

1000 84 15.70 1240 0.82 
1500 93 19-88 0.75 1638 1.50 
2000 95 30-10 1-44 22.05 1-50 
.3000 73 48.58 1.90 32.00 1.90 A.S.P. LTD . 

PLEASE ADD 8% FOR V.A.T. 
DEPT PWI I, SIMMONDS ROAD, WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 

slots. 1 D have 
space dividers. Build up any 
size cabinet for wall, bench or table top. 
SINGLE UNITS (5"x23" 2}) £2.00 Dozen 
DOUBLE UNITS £3.50 Dozen. TREBLE (3D) £3.50 for DOUBLE TREBLE £4.90 for 8. 5 SIZES 
EXTRA LARGE SIZE (6D1) £4.50 for 8. AUIMIER 
Carriage 40p. Orders over £10 post free. 
QUANTITY DISCOUNTS! 5% in £I for orders over £15 
71% over £30, 10% over £50. Quotations for large quantities. 
PLEASE ADD 8% VAT TO. TOTAL REMITTANCE. 

FLA1113, a[ (Dept. PWI 
N), 12401 RIC 4é4á OOD BROADWAY, 

LONDOsui=Pues 

-N-T-E-R - L- 0 -C -K- I -N -G. 
PLASTIC STORAGE DRAWERS 

- - /i---t_-, .._ 

LI G;; ' owl ihwí I IIIIII¡I r110 
1111111 U11j1l.. 

Il. 

----, 10 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, in- 
terlock together 
in vertical and 
horizontal com- 
binations. Trplans.stic 

PRICES 
parent plastic 
drawers have label 

-K SPECIAL LOUDSPEAKER SALE * 
BAKER 12" MAJOR £8.50 
30-14,500 cps. Double cone woofer. 
Baker ceramic magnet 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MAJOR MODULE KIT £10.95 
30-17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size I9in x 124in. 

NOTE -When ordering state 3 or 8 or 15 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Regent 12 in. 15w £7.75 Group 25 12 in. 25W £7 75 New Group 50/12 Deluxe 12 in. 161V £5.75 Group 3512 in. 35W £830 12 in. 50W£ 12.95 Superb 12in. 00W £1380 Group 5015 in. 50W. 217.80 

RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE ROAD, CROYDON 

ALL PRICES INCLUDE V.A.T. AND POST ALL GOODS IN STOCK 
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HOME RADIO (Components) LTD, Dept Pw 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422 

o 
xasta9eáwítl 

ffh'e- away ca,tQlo9ue 
-uyrtdI spla,oled 

out oh. a. 
HOME RADID 

Cameos -ewe dita/ape 

240 pages 
Over 6,000 items 

Nearly 2,000 pictures 

65p. plus 33p PACKINGD I 

Send off the coupon today. It's 
your first step to solving your i 
component buying problems. 

I HOME RADIO (Components) LTD., Dept. PW, 
234-240 London Road, Mitcham, Surrey CR4 3HD 

L .r 

Splashed out? Invested is more the word! It 
cost me just 98 pence (including packing and 
postage) and I saved more than thaton my 
first order. And if I take into account the satis- 
faction I've gained from using such a compre- 
hensive, clearly set out, well illustrated produc- 
tion, I've saved the outlay many times over. 
Think I'm exaggerating? Why not test it for 
yourself? The coupon below is just waiting to 
be filled in and sent off with your cheque or 
postal order. No need to keep it waiting any 
longer. 

By the way, the catalogue contains 14 free 
Vouchers, each worth 5 pence when used 
against orders -so you can soon get the price 
of the catalogue back anyway, plus 5p towards 
the postage! 

Please write your Name and Address in block capitals 

NAME 

ADDRESS 

The price of 98p applies only to customers in the U.K and 
to B.F.P,O. addresses. 

Regd. No. 
912966 London 

I 
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD. 
163 MITCHAM RD -LONDON SW17 9PG 01672 3137/9080 

TUAC DISCOTHEQUE MIXER WITH AUTO FADE 

'Sc 
Designed for the discerning D.J. of professional 
standard Offering a vast variety of functions. 
Controls; Mic Vol; Tone, over -ride depth; auto/ 
Manual Sw; Tape Vol; L & R Deck Faders; Deck 
Volume; Treble and Bass; H. Phon Vol Selector; 
Master Vol On/Off Sw. Max output IV RMS. 

Specification: Deck Inputs-50mV into I mj2; Deck 
Tone Controls-Treble +28 - I5dB at 12kHz. Bass 
+22- 15dB at 40Hz; Mic input -200 ohms upwards. 
2mV into 10kS2; Mic Tone Control-Total Variation 
Treble 15dB. Total Variation Bass I0dB; Tape input 
-30mV into 47kO; Power Requirements -30-45 
volts at IOOmA. 

PANEL SIZE 
18 x in. 
DEPTH 3in. 

TUAC MAIN DEALERS 
BRISTOL DISCO CENTRE, 86 Stokes Croft, Bristol I. Tel. Bristol 41666. 
CALBARRIE AUDIO, 38 Cromwell Road, Luton Beds. Tel. Luton 411733. 
SOCODI, 9 The ,Friars, Canterbury, Kent. Tel. Canterbury 60948. 
WEC LIGHTING, 35 Northam Road, Southampton, Hants. Tel. Southampton 28102. 

CALLERS ONLY 

NEW! 3 CHANNEL LIGHT MODULATOR i R.C.A. 8 Amp Triacs 1000W per channel O Each channel fully suppressed and fused 
Master control to operate from IW to 100W Full wave control -12 easy connections 

£114.90 
Single Channel Version £6.60 

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT -OPEN 6 DAYS A WEEK 9.30am-6.00pm 
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD. 

163 MITCHAM RD LONDON SW17 9PG 01.672 3137/9080 

NEW TUAC POWER MODULES 
offeri morewer and 
quality than e err before. 

* 4 R.C.A. 150 watt 15 

amp output transistors 

TL60 
5x5x3in 
* 60 watts RMS 

continuous sine 
wave output * 2 R.C.A. 110 watt 15 amp 
transistors 

TLI00 
5x5x3in 

Specification on all power, modules: 
All output power ratings f 0.5dB; 
Output impedance 8-I5 ohms; THD 
at full power 2% typically 1%; 
Input sensitivity 60mV into I0kSl,; 
Frequency response 20Hz-20kHz 
*2dB; Hum and noise better than 
-70d B. 

TP 125 
7x62x3in 

£17.00 
* 125 watts RMS 

continuous sine wave 
output 

TL30 
4x5=x2zin 

£9.30 

* Rugged layer wound driver trans- 
former. * Short-Open-and Thermal overload 
protection * Only 6 connections 

* 100 watts R.M.S. con- 
tinuous sine wave out- 
put * 2 R.C.A. 150 watt 15 amp 
transistors 

1.50 

£ 13.20 

* 30 watts RMS continuous sine wave 
output * 2 R.C.A. 40 watt output transistor 

Power supplies 
vacuum impreg- 
nated Transformers 
with supply board 
incorporating pre -amp 
supply: 

PS 125_+ 50 volts for one TP125 £11.50 
PS 100± 45 volts for one TLI00 fI0.50 
PS 60± 40 volts for one TL60 £9.30 
PS 30+ 50 volts for one TL30 £6.85 
PSU 2 for supplying disco mixer £4.65 

PREAMPLI FERS 
All TUAC audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon 
and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone into 
various wide range tone control circuits producing superb sound quality from any signal. 

VAO8Vol. Treble, Mid and Bass controls. HI, IMP, FET, 
I/P, suitable Mid, Guitar, Radio, Crystal/Ceramic 

P.U. Sensitivity 4mV. Treble +35dB at 16kHz. Mid +20-15dB 
at I kHz. Bass +20-I0dB at 40Hz. £4.90 

VAO6Vol. Treble and Bass controls. sensitivity 
8mV. Treble x-28-15dB at 12kHz. Bass £4. IS 

± 18d B at 40Hz. 

AMFOI TUAC Auto Fade Unit fades music when you 
speak. Auto Mic Over -ride for Disco use. Feed 

Deck and Mic Pre -amps in. Auto fade O/P to main Amp. 38mV 
operating level. Depth and Vol. Controls. £4.90 

ALL PRICES INCLUDE V.A.T.(8%) AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED Just Send or Phone us Your Number . H.P. ARRANGED THROUGH PAYBONDS. 
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G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. 
Tel. 021-327 2339 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
H8/3 30 50V 4p 

12 VOLT FLUORESCENT LIGHTING 
,. -;;; .; . ..,°` ...z .-,* .. x 

H8Í3A 40 50V 4p 

Há5Á 10 F 10V 4pp 

H8/8A 16016V 4p M 
_ 

. - ' ---.- x f MI 11819AW 819A 20µF 70V 4p 
Hallo 22µF 00V 4p .. 

HBni 25µF 12V 4p 

INVERTER TRANSFORMERS 13/15 WATT 70p 
(CIRCUIT INCLUDED) 
"CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p 
"MAXIMUM LIGHT" TRANSISTOR (1.3A) 50p 
RESISTORS/CAPACITORS TO SUIT 15p 

VotTS 
D.. 

i 

= , 
H7/2A 

= J ailH7/4 

Ho/12A 30µF 10V 4p O 
H8/13A 320F 50V 4p 
Ha/f4 4oµF 20V sp 
H8/14A 40µF 16V 4p Itl 
H811í!A 40µF 35V 4p O.. 
MTh A 50uF 10V 4p 

640 2-5V 2p El. 
640 15V 4p In 

H7/9A 1260 4V 4p tu 
LAMPHOLDERS (LONG LEAD) 30p PAIR 

(SHORT LEAD) 20p PAIR 
WHITE ENAMEL CASE, 18" or 21" (Postage 30p) lop 
TUBE, 18"-15 WATT or 21"-13 WATT 45pH7/15Á 
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, 
TO PREVENT POSTAL DAMAGE) 
13 WATT FITTING READY BUILT AND TESTED- 
INCLUDING TUBE (Postage 30p) £3.75 
Post/Packing 25p per order except where shown 

NEW IMPROVED 
CIRCUIT! 
Drives 21" 13 watt 

18" 15 watt 

or adaptable for 
2 x 12" 8 watt 

H7/10n 1600 2SV 3p W H7/11 160µF 25V Sp 
14711íA 1500 16V Sp 0 
H7/14 220µú 50V lOp Q 

220µF 5V 4p H 
FI7¡75 220µF 25V 5p t/J 
H7/15A 2200 35V 10p O 
H611A 2500 4V 3p Q. 
H6/3A 320µF 2.5V 3p 
H6/4 3200 10V 4p 
H6/5 3300 25V 10p 

}16H6/8A 4700330 4770Á 35V 2Óv 

PAC TÓ g RESISTORS 

air 
POI 

100 DIODES L i QP" 
VERONSzODO 

CES L 1 TÁNTRS D 
SED 

BCtei ETC. 

£ i IOSTASSTORS 
INDUCTORS, RESISTORS 
& CAPACITORS 

POSTAGE 25p I PACK No. 1 POSTAGE 25p I PACK No.3 POSTAGE 25p i PACK No.6 POSTAGE 30p 1 PACK No. 7 i 100 
100 

RESISTORS 
CERAMIC 

100 POLYSTYRENE 
CAPACITORS 

£ 1 
100 RESISTORS 

CERAMICCCITRS 

SO MULLARD POLYESTER 
CAPACITORS 

NSISTORISED i1AISSETTRSORID 
SIGNAL INJECTOR KIT 

i 100 
100 RESISTORS 

(ASSORTED TYPES) 

POSTAGE 25p I PACK No. 2 POSTAGE 25p 1 PACK No. 4 POSTAGE 25p I PACK No. 6 POSTAGE 25p I PACK No. 8 

NOTE:- ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS) 

BRISOLES THE RADIO SHOP 0272-421156 

TRIACS 
1-6AMP PLASTIC 
TOS 

.ir-SAABMP ISOLATED 
TAABMP 

ISOLATED 

NAS0161 W 100V -27 NAS0651W 100V 44 NAS1001 W 100V 113 
NAS0161X 100V 26 NAS0651X 100V 44 NAS1001X 100V .10 
NAS0162W 200V .30 NAS0O52W 200V 50 NAS1002W 200V 71 
NAS0162x 200V 20 NAS0652X 200V 56 NAS1002X 200V -74 
NAS0164W 400v 40 NAS0654W 400V 44 NA$1004W 400V 1-01 
NAS0164X 400V 36 NAS0654X 400V -60 NAS1004X 400V 104 
NAS0166W 800V 55 NAS0656W 600V 105 NAS1006W 600V 1.34 
NAS0166X 600V 52 NAS0656X 600V 1-00 NAS1006X 600V 126 
SAMP "CLIPPED 3-SAMP ISOLATED 11AMP ISOLATED TAB" TAB METAL 
NAS0301W 100V 30 NAS0851W 100V 52 NAS1601W 100V 00 
NAS0301X 100V 24 NAS0851X 100V 50 NAS7601X 100V lilt 
NAS0302W 200V 36 NAS0852W 200V .67 NAS1602W 200V 15 
NAS0302X 200V 34 NAS0852X 200V 44 NAS1602X 200V 41 
NAS0304W 400V 52 NAS0854W 400V ' 07 NAS1604W 400V 1-40 
NAS0304X 400V 50 NAS0854X 400V -92 NAS1604X IOOV 1.32 
NAS0306W 600V 70 NAS0856W 600V 1.20 NAS1606W 600V 1.85 
NAS0306X 600V 66 NAS0856X 600V 1-14 NAS1606X 600V t75 
Devices with Internal Trigger have "W" suffix. 
Triad. 

THYRISTORS 

"X" denotes Standard 

1.6 AMP MIN. TOS 4 AMP ISOLATED 6 AMP ISOLATED 
NAS006P 50PIV -25 TAB TAB 
NAS006Q 100PIV 21 NASIO6P 50PIV 26 NAS206P 50P1V -37 
NAS006R 200PIV 31 NAS106Q 100PIV 30 NAS206Q 100P1V 42 
NAS006S 400PIV 40 NAS106R 200PIV -36 NAS206R 100PIV 50 
NAS006T 600PIV -52 NAS1068 400PIV 57 NAS206S 100PIV -77 

8 ABP 
ISOLATED 16 AMP ISOLATED 

TNAS306P 
SOPIV -41 NAS806P 50PIV -SO 

NAS306Q 100PIV 47 NAS8000 100P1V -5i 
NAS308R 200PIV 59 NAS806R 200PIV 73 
NAS306S 400PIV O5 NAS8O6S 400PIV 1.IS 

Quantity prices on application, S.A.E. 
CLOCK CHIP 7001 £9.95 
The unique 7001 represents a major breakthrough in Clock Chip design. 
incorporating many features available for the first time: 
365 DAY CALENDAR - 12/24 HR. OPERATION - ALARM - SNOOZE 
ALARM - SIX DIGIT CAPABILITY - DIRECT DRIVE TO LED DISPLAY - 
CONTINUOUS OPERATION DURING MAINS FAILURES. 
Copy of data available-please send 10p stamp. 
Special kit comprising 1 7001 0 4 LED 7 segment displays and data sheets 
and socket £15.41 
704 LED -7 seg. display -3' £1 -SO each 
Please add 0% VAT to all listed prices. Postage & packing ISp per 
order. Send 13p for latest catalogue. Callers welcome. 

YOUR CAREER in 
RADIO 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today-both in the U.R. and 
throughout- the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio & Electronics School, Dept W.C. 114, 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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en.rv's 
ASH L CARRY 

PRICES 
or CALLERS or BY POST 

G.B. Carr/Pack 15p pe t m 

Ref. No. 
I D1203 Telephone Amplifier -Suction 

2 D1201 Telephone Amplifier -Cradle 
3 T1206 2 Station Intercomm 
4 T 30 3 Station Intercomm 
5 T1406 4 Station Intercomm 
6 TAIA 2 Station Telephones Intercomm 
7 W 1.2 2 Station Wireless Intercomm 
8 DP303 Door Phone Intercomm 
9 PK3 ETCH your own printed circuits 
0 EA4I Reverberation amplifier 

I US50 Ultrasonic switch 
2 XP4002 Photoelectric alarm system 
3 Solid state tachometer 
4 Power dash transistor assisted ignition 
5 Car auto lock 
6 4 amp 6-12 volt battery charger 
7 FF21 Car radio/tape quad adaptor 
8 Fully disappearing car aerial 
9 Electric disappearing car aerial 

20 ET (F1009) Morse Code Key/Buzzer 
21 VH105 aircraft band convertor 
22 LM300 50K Disco mit. 
23 DF5OB 50K Communications mic. 
24 Car lighter plug 12v voltage adaptors 

300mA (state 6/7+19 volt) - £1.95 ea. 
25 STC time delay module £1 50 
26 Gravenire 931A photo electric unit 

(with data) £3.50 
27 ch. 3 x 500 watt sound to light £21-50 
28 3 ch. 3 x 1000 watt sound to light 

plus overide £41.25 
29 150w. light display proiector with wheel £23.50 
30 MMI (82005) 4 channel 9 volt mixer £420 
31 MXI00 deluxe 4 channel mixer E6.78 
32 H67 (G1320) Stereo headphone amplifier £10.50 
33 MPI2 6 -CH. Slider control mixer £27.95 
34 RE 208 stereo phone adaptor £2.25 
35 MD802 stereo phones £2.20 
36 CIS200 stereo phones. £2.75 
37 CIS 250 stereo phones £6.50 
38 01301 and 01305 stereo phone controls £2.95 
39 Car stereo speakers in pods. Special 

offer £2.95 pr. 
40 Crystal lapel microphone £0.60 
41 E1052 car speakers front/rear fader £1'00 
42 Bib Groove Clean (Ref. No. 42) £1-76 
43 Bib Record care kit (Ref. No. 43) £220 
44 Bib cassette recorder care kit (Ref. 

No. 26A) El .96 
45 Bib cassette Tape splicing kit (Ref. 

No. 24) £1 .64 
46 BASF reel -reel Hobby Box £2.40 
47 2000 OHM Headphones LI -50 
48 4000 OHM Headphones El .55 
49 Cassette Recorder Mic. (2f x 3fmm 

Plugs) 
50 420 ES Microscope 
51 UP050 Low cost 9 volt eliminator 
52 RE 527K Tape Head Demagnetiser 
53 Cambridge pocket calculator 
54 BC808 eo Pocket calculator 
55 BC817 Memory pocket calculator 
56 BCM 850 % and memory calculator 
57 Sinclair scientific calculator 
57A Sinclair Cambridge Memory 
58 Antex soldering iron kit (SKI) 
59 Bib record care kit (Ref. No. 59) 
60 5pc Chassis punch kits 
61 Longs desoldering tool 
62 I amp in line mains suppressors 
63 BSS2 (E1013) 7 way stereo speaker 

switch 
64 Weller 8200D-PK expert gun kit 
65 'S' Dec breadboard 
66 '2' Dec breadboard 
67 '4' Dec breadboard 
68 'T' Dec breadboard 
69 Instant head soldering gun 
70 40 watt soldering iron 

Price 
£4.95 
£7-50 
£4.95 
£9.95 

£1250 
£13.50 
£18.20 
E7.00 
£2.25 

£1175 
£1275 
£13.50 
£11.30 
£1350 
£275 
£4.85 
E4-68 
£2.00 
E7.80 
£1.70 
£4.50 

£1295 
£5.75 

£11.85 
£5.70 
£2.25 
£1.70 

£1795 
£2195 
£2895 
£33.25 
£27.20 
£2395 
£3.30 
£I.17 
E5.50 
£5.50 
£2.50 

TRANSISTORS, VALVES AND SEMI- 
CONDUCTOR DEVICES ANY QUANTITIES 
UK'S LARGEST STOCKISTS 

ELECTRONIC COMPONENTS 

(Post/Packing 15p per 1.6 
items 98 unless stated) 

Ceramic Filters 
Miniature 10.7 MHZ filters 
40p pair. 
IC IF Unit 
CA308910.7 MHZ IC £2.94 
Sinclair 6 w. IC IC12 
with data and PC board 
£2.10 Radio IC Chip 
ZN4I4 Radio IC with 
circuit £1.20 
Stereo Cassette Tape 
Head Replacement for 
most recorders £2.20 
Strobe Tubes 
ZFT8A (simi- 
lar to 4A) E4.00 
ZFTI2A £5.00 
7 segment 
indicators 
3015F with 
data £1.70 ea 
Spring delay 
Units 
HR42 9" twin spring £3.30 
pp 20p HRI6" twin spring 
£6.85 pp 25p 
IC Clock 

JIM 5314 single chip clock 
with CCT £9.00 
Ultrasonic transducers 
with data/circuits E5.90 pr 

h{s 

Fibre optics 
0.01" diam. mono filament 
£5.50 per 100 metres 
0f3í' diam. 64 fibres 
£1 per metre 
15m diam mares tails 
£10.50 each 
Radio Control XTALS 
Matched pair for 465 KHZ 
IF £2.00 pr. for all supernet 
trans. RX's 
Handsets 
Lightweight telephone 
handsets brand new com- 
plete with diagrams for 
intercomms £3.00 pr. 
MARRIOT TAPE 
HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance £2.50 
'18' Med. Impedance £3.50 
'36' Med. Impedance £5.00 
Erase Heads for '17' 

1S' and '36' E1.00 
'63' 2 track mono. 
High Imp. £1.75 
'43' Erase Head for '63' 75p 
(Post, etc. ISp any quantity) 

"Living Sound" made specially for 
Henry's by EMP Tapes Ltd. 
5 screw type with library case 
Post paid (GB) 

3 for 6 for 10 for 
C60 - £1-10 £2.00 £3.15 
C90 El 47 £2.85 £4.65 
C120 £1.83 £3.54 £5.60 

-..,., 

25 for 
£7.50 
£1137 
£14.00 

SPECIAL OFFER CASSETTE STORAGE 
Rotating unit up to 32 cassettes 
stackable £3.60 pp 15p 
Car unit with bracket for 10 
cassettes £2.80 pp 10p 

ELECTRONIC. More selection - bigger 
stocks of electronic com- COMPONENTS "portents and equipment for 

& EQUIPMENT supply purpose. Let us, 
quote for your requirements 

(Please enclose large SAE with all enquiries) 

MW/LW Portable 
radio £7.98 pp 32p. 
MW/LW Radio tuner 

£5.25 pp 20p 
9 volt regulated power 

supply £2.15 pp 15p 

£2.20 - 
15 watt inverter 

£6.20 £5.20 pp 30p 
E1.98 40 watt inverter 
£429 L6-80 pp 40p 
£7.50 Sinclair micromatic radio 
£3 65 £2.25 pp 15p 
£2 30 Sinclair Cambridge Cal - 
El 90 culator £13.84 post paid 

MULTI -KITS 
Ready to use -and use again. 
Educational and practical 
All transistor circuits with 
full hardbacks. 
10 in 1, 10 projects 

£5.95 Post 20p 

50 in I, 50 projects 
£13-95 Post. 25p 

150 in I, 150 projects 
fit.50 Post 30p 

Radionic X 20, 20 (Elec.) 
Projects £4.95 Post 20p 
Radionic X 40 40 (Radio) 
Projects £9.45 Post 20p 

EE NEW '74/7e 

MI-CONDUCTANOR 

Ref 
D 

VALVE LISTS 
No. 3g 

Dnrequest 

TE T 
EQUIPMENT 
MULTI -- 
METERS 

(carr:/packing 35p) 
U4324, 20k/V with 
case £9.25 1. 
U435, 20k/V with 
steel case £8.75 
U4313, 20k/V with steel case £12 50 
U4317, 20k/V with case £16.50 
U4341, 33k/V + transistor tester steel 

case E10.50 
U4323, 20k/V plus I NKH 465KHZ 

OSC with case L7-70 
IT1-2, 20k/V slim type £5.95 
THL33D (L33DX) 2k/V Robust £7.50 
TPSSN, 20k/V (Case E2 00) £8.25 
TPIOS 2K/V £6.25 
TW2OS 20K/V £10.00 
TW5OK 50K/V Ell 25 
EPIOKN I0K/V £9.95 
AF I05 50k/V Deluxe (case El -90) £12.50 
SIOOTR 100k/V Plus trans. tester £22.50 

General Test Equipment 
(t carr/pack 50p. *carr./pack 30p unless 
stated) 
New Revolutionary Supertester 6808 
680R Multi-tester£18.50 
Accessories 
Transistor tester £11 .00 
Electronic volt. £18.00 
Ampclamp £11 95 
Temp. probe £11.95 
Gauss meter £11 95 
Signal injector £5.95 
Phase Sequence £5.95 
ENT Probe £5.95 
Shunts 25/50/10A £4-50 
+3100 IMA Stripchart recorder £4400 
tTE40 AC Multi voltmeter £19.75 
fTEI5 Grid dip meter 440KHZ-28MHZ 

£19.95 
fTE65 28 Range valve voltmeter £22.50 
tTk20D RF Generator 120-KHZ 

500MHZ L18.95 
fTk22D AF Gen 20HZ-200KHZ £19.95 

HM350 In circu it transistor tester E19.50 
*C3025 Deluxe meter I-300 MHZ £6.95 
*TT I45 Compact transistor tester £14 .75 
+G3-36 R/C. osc. 20HZ-200 KHZ £1975 

C3042 SWR Meter £5.75 
*SE350A Deluxe signal tracer £12.95 
*SE400, Mini -lab all in one tester £15.50 
CI -5 Scope 500,000 KHZ (carr. El) £43.00 
.C30435 CH F/A meter 1-300 MHZ £5.75 
Resistance sub box 1,1 Post, etc. f £2.40 
Capacitator f 20p i £2.10 
2 amp var. transformers (carr. El) £6.55 
Radio activity counter 0-10 (carr. El) 

£9.97 
Mains unit for above (carr. 50p) E3.75 

PA -DISCO -LIGHTING Equipment 
Without doubt UK's best range of 
modular and complete equipment, Light- 
ing, mixing, microphones, accessories. 
speakers, amplifiers, lenses, etc., etc 
FREE stock lists (Ref. No. 18) on request 
CALL IN AND SEE FOR YOURSELF 
AT HENRY'S DISCO CENTRE 309 
EDGWARE ROAD 01-723 6963. 

AMTRON 
KITS 

310 Radio control 
reciever £3.29 

300 4 -channel R/C 
trans £6.61 

345 Superhet R/C 
receiver £6.61 

65 Simple transis- 
tor testerEl-66 

115 8watt amplifier 
£4.50 

120 12watt amp 
£4.73 

125 Stereo control 
unit £6.61 

127 Noise reduc- 
tion unit E9 -SS 

157 Private TV loop 
Trans. £4.95 

130 Mono control 
unit £4.16 

605 Power Supply 
for 115 £5.31 

610 Power supply 
for 120 ES -31 

615 Power supply 
for 2 x 120 
£6.64 

230 AM/FM aerial 
amplifier £3.29 

240 Auto packing 
light £6.90 

275 Mic. preamp 
£6.98 

525C 120-160 MHZ 
VHF tuner 
£11.31 

5705 LF generator 
I 01z -I mHz 
£21.45 

5755 Sq. wave gen- 
erator 20Hz 
20Khz £19 77 

590 SWR meter 
£9.47 

630 STAB Power 
supply 6-12v 
O ß5-0-I A E9.24 

690 DC motor 
speed Gov. 
£3.31 

700 Electronic 
Chaffinch £7.92 

707 Windscreen 
wiper timer 
£7.97 

760 Acoustic switch 
£12.57 

780 Metal Detector 
(electronics 
only) £10.91. 

790 Capacitive 715 
Burgular alarm 
£7.92 

835 Guitar preamp. 
£4.99 . 

840 Delay car alarm 
£6.99 

875 CAP. Discharge 
ignition for car 
engine( -Ve 
Earth) £13.19 

80 Scope Calibra- 
tor £2.65 

255 Level . indicator 
£6.98 

525 l20-160mHz 
VHF timer 
El 31 

Photo cell 
switch E8-97 

795 Electronic 
continuity 
tester £4.97 

860 Photo timer 
£15.51 

235 Acoustic Alarm 
for driver 
£8.61 

465 Quartz XTAL 
checker £9.90 

220 Signal injector 
£2.65' 

390 VOX £13.62 
432 Testakit £21 -83 
670 Buffer Battery 

Charger -E7-59 

8% TO BE ADDED 
TO ALL ORDERS 
(Export VAT FREE) 

FOR MORE 
ELECTRONICS, SEE 

BACK PAGE 

HENRYS 
ELECTRONICS & 
HI FIDELITY CENTER 
NOW OPEN IN 
BRUSSELS, BELGIUM 
prices, VAT, stock etc 
subject to Belgian reg- 
ulations 

EDGWARE ROAD, W2 

Electronic Centres 
404-406 Electronic Components & Equipment 01-402 8381 
309 PA -Disco -Lighting High Power Sound 01-7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road. London W2 18W 

Hi Fi and 
Electronics 
Centres Open 
9am - 6pm 

Prices correct at time of preparation. Subject to change without notice. E. &O. E, 
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uP TO 
FANTASTIC 
OFFER 

GARRARD SP25 MkIV 
Plinth & Cover 
Garrard SP25 MkIV deck. Goldring 
6800 Cartridge. Teak finished Plinth/ 
Cover (Non Hinged) All Leads. 
GLOBAL'S PRICE £1980 
Carr. & Ins. £1.93 
TURNTABLES 
Please add £1.05 for p. & p. & Ins. 
Garrard SP25 Mk IV Chassis £12.95 
Garrard 86SB P/C Cart (Hinged 

Cover) .. £47.50 
Garrard 86SB Chassis .. £22.40 
Garrard 401 Chassis . £32.00 
Goldring 101 Mk II P/C G800 £22.50 
Goldring GL75 P/C 6800 .. £39.15 
Goldring 61.78 P/C G800 .. £43.95 
Goldring GL85 P/C .. .. £63.50 

6 /0 
Pioneer PL 12D .. .. P.O.A 
Sansui SR212 .. .. .. P.O.A. 
Thorens TD125Mk11 .. .. £72.25 
Thorens TD125AB Mk II .. £111.95 
Thorens To160 ABC .. .. £5995 
Thorens TD165 ABC .. £52.95 
Transcriptor Saturn With 

Vesti gal Arm .. .. £63.95 
AMPLIFIERS 
Please add £1.05 for p & p & Ins 
Amstrad Integra 4000 Mk II .. £2445 
Amstrad 1C2000 Mktl .. . £31.75 
Amstrad 8000 Mklll .. .. £1795 
Benson 100A .. .. .. £22.95 
Benson 200A .. £2995 
Metro -Sound ST2OE Mkll . £26.15 
Metro -Sound ST40 .. £33.25 
Metro -Sound ST60 .. .. £4675 
Sansui AU101 .. .. P.O.A. 
Sinclair 2000 Mk Ill .. .. £2995 
Sinclair 4000 .. .. £44.95 
Teleton GA202 .. .. £30-50 
Teleton SAQ206B .. .. £2395 
Teleton SAQ307D .. £27.20 
COMBINATION UNITS 
Please add £1.10 for p & p & Ins 
Goodmans Compact80 (Teak) £131.15 
Goodmans Compact90 £16999 
Goodmans Compact 1-10 

(Teak) .. .. .. .. £191 00 

LOBAL 
AUDIO' 

Please Note Every effort is 

made to ensure prices listed are 

correct at time of going to press, 
but are subject to alteration 
without prior notice. (ESOEI 

FULL 12 MONTH AFTER SALES SERVICE 
We give a FULL 12 MONTH GUARANTEE 
on all products purchased at any branch parts 

and labour absolutely FREE 

Tivoli Shopping Tivoli entre. 
1536 Coventry Road, Yardley 
Tel: 9949 

4 High View Parade, 
Redbridge Lane East, 
Woodford Avenue, Ilford. 
Tel: 01-550 1086 

TUNERS 
Please add £1'05 for p & p & Ins. 
Amstrad MLX 3000 .. £24.95 
Eagle AA8 .. .. £45.95 
Eagle TST 152 .. .. £32-95 
Metro -Sound EMS 20 Mk II .. £33.35 
Teleton T300 .. .. .. P.O.A. 
Teleton ST202 .. .. £36.60 
Sinclair 2000 Mk Ill .. .. £29.85 
Sinclair4000 .. .. .. £37.45 
TUNER/AMPLIFIERS 
Please add £1.21 for p & p & Ins 
Amstrad 5000 . .. £55.00 
Goodmans Module 80 .. £7240 
Goodmans Module 90 .. £92.90 
Goodmans 1-10 Module .. £108.50 
SPEAKERS 
Add £1.82 for p & p & Ins per Pair 
Amstrad 1500 .. .. .. £25.65 
Amstrad 2500 .. .. .. £29.60 
Celestion County .. £45.25 
Celestion Dicton 10 Mkli .. £42.65 
Celestion Dicton 15 .. .. £65.50 
Celestion Ditton 25 .. .. £129.95 
Celestion Dicton 44 .. .. £108.45 
Celestion Dicton 66 .. £198.95 
Celestion Hadleigh .. .. £3925 
Goodmans Dimension 8 .. £127.95 
Goodmans Havant SL 
Goodmans Magisters .. £107.75 
Goodmans Magnum K2 SL £8485 
Goodmans Minister .. £36.00 
Goodmans Mezo 3SL £6735 
Marsden Ha11110F/C .. £26.65 
Marsden Ha11150F/C .. £30.95 
Marsden Hall 200F/C .. £38.45 
Marsden Hall 30SF/C £7475 
Wharfedale Denton 2 £2925 
Wharfedale Dovedale £7780 
Wharfedale Glendale.. . £52.65 

LONDON 
328 Edgware Road, W2. 
Tel 01-262 3847 
174 Pentonvilte Road, NI. 
Tel: 01-278 1769 
120 Notting Hill Gate, W11 
Tel: 01-229 1437 
50 Stamford Hill, N16. 
Tel: 01-8(16 4699 

CARTRIDGES 
Please add 12p for p d p d Ins 
Goldring G800H .. 
Goldring G800E ., 
Goldring G800 .. 
Shure V15 Type . 

Shure M75EJ Type 2 .. 
Shure M75ED Type2 
Shure 91ED - .. .. 
Shure M3D .. 
Sonotone 9 TACHD . 

FABULOUS OFFER 

£385 
£6.20 
£3.40 

£2600 
£7.75 
£8.9S 
£8.10 
£2.99 
£1.30 

AMSTRAD IC2000 MkI1 
STEREO SYSTEM 
Amstrad IC2000 Mkll with increased 
power 25+25 watts amplifier. Com- 
plete with a pair of Amstrad Acoustra 
2500 _ speakers. Garrard SP25 MkIV 
deck. G800 Cart. Plinth/Cover (Non 
Hinged) all leads. 
GLOBALS PRICE £8075 
Carr. & Ins. £3.30 
STEREO HEADPHONES 
Please add 42p for p & p & Ins. 
Koss K7/11 Red Devil £9.55 
Koss K6 .. .. £1115 
Koss 747.. .. .. .. £17.49 
Koss HV1 .. .. . £19.05 
Koss HV1/LC .. . £22.50 
Koss K7/11 Black .. £9.45 
Sennheiser HD414 .. .. £10.75 

MOM 
12 London Road, North End 
Tel: 0705 68321 N 
46 Market Place, 
Tel: 0734 595331 

WAT FORD 

105 St Albans Rd. Tel 39832 

H.P. FACILITIES 
AVAILABLE FOR 

PERSONAL CALLERS ONLY 

MAIL ORDERS 
TO .174 PENTONVILLE 
ROAD LONDON. N1. 
Order with confidence. 
Send Postal Order, 
Cheque, Money Order, 
Bank Draft, Giro or 
Cash by Reg. Mail. 

NO HIDDEN PRICES AT GLOBAL 
AUDIO -ALL OUR PRICES ARE 
SHOWN WITH VAT INCLUDED 

PERSONAL CALLERS VERY WELCOME! 
COMPARE OUR PRICES WITH ANY IN THE BOOKI 
OPEN MONDAY TO SATURDAY 9.30 in - 6 pm 

LATE NIGHT FRIDAY OPEN vent 3 per. 

PLEASE NOTE All Cheques, 
Money Orders. Postal Orders, 
Bank Draft, or Giro to be 

ade payable to 
MAUTOMEAD LTD. 

W1!i!IIE MkI[ 
Electronic Ignition... Better onall points 
The SPAR KRITE MK.2 is a full capacitive discharge electronic system. 
Specifically designed to retain the points assembly - with all the 
advantages and none of the disadvantages. No misfire because contact 
breaker bounce is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the 
points bounce open at high rpm. Contact breaker burn is 
eliminated by reducing the current to about 1/50th of 
norm, thus avoiding arcing. But you can still revert 
to normal ignition if need be. In seconds. If points 
go leery unlikely) you can get replacements 
anywhere. All these advantages. 

Fitted in 15 minutes. Up to 20% better fuel 
consumption. Instant all weather starting. Cleaner 
plugs - they last 5 times longer without attention. 

Faster acceleration. Faster top speeds. Coil and battery last longer.Efficient fuel 
burning with less air pollution. 

The kit comprises 
everything needed 
Ready drilled scratch and rust resistant case, 
metalwork, cables, coil connectors, printed 
circuit board, top quality 5 year guaranteed 
transformer and components, full 
instructions to make positive or negative 
earth system, and 6 page installation 
instruction leaflet. 
WE SAY IT IS THE BEST SYSTEM AT - 

ANY PRICE! 

PEA'Lltieig5cm:.:1:7- 

Because you keep your po 
PRICES 

Sparkrite MK 11 - lull capacitive discharge electronic 
system - not just a transistorised inductive discharge booster. 

D.I.Y. Kit only £10.93 incl. VAT and P & P 
Ready Built Unit £13.86 incl. VAT and P & P 
(Both to fit all cars with coil/distributor ignition up to 
8 cylinders). 
We can supply units for any petrol-engined vehicle (boat, 
motorcycle etc) with coil/contact breaker ignition. 
Details on request. Call in and see us for a demonstration. 

i nts ! 

MN BM MU Ill 
ORDER NOW TO 
ELECTRONICS 
(Dept pW 11) 8 
Walsall WS1 3 
Please supply: 
Sparkrite Mk.: 
VAT and P & 

Sparkrite R 
at £13.86 

Sparkrit 
at £13. 

NAM 

AD 

E 

DESIGN ASSOCIATES 
2 Bath Street, 

E Phone 33652 

D.I.Y. Kills) at 610.93 each incl. 
P (Will make pos. or neg. earth!. 

eady Built Neg. Earth Unit(s) 
each incl. VAT and P & P 

Ready Built Positive Earth Unit(s) 
6 each incl. VAT and P & P 

DRESS 

LI enclose cfor br/Poc 0 for.f 
end SAE for brochure. - - ® - IM Mill 
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APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS 

top quality electronic 
components for price -minded buyers 

112 p. CATALOGUE ' FREE POSTAGE (U.K.) ' ATTRACTIVE DISCOUNTS ' SPECS. GUARANTEED 

A 100 OF THE BEST 
From our transistor stock 
2N1307 

- 
47p BC149C 149 

2N2646 51p BC1586 159 
2N3053 26p BC159 15p 
2N3054 60p BC167B 13p 
2N3055 60p BC168B 129 
2N3702 lip BC169B 12p 
2N3703 10p PCI69C 13p 
2N3704 11p BC1798 2fip 
2N3705 10p BC182L 26p 
2N3794 18p BC184L 26p 
2N3819 25p BC212L 12p 
2N4062 11p BC214L 14p 
2N4443 52p BC257A 14p 
2N5052 42p BC259B 14p 
2N5163 20p BC758 30p 
2N5459 32p BD130 90p 
40361 48p 130131 48p 
40362 44p 80132 52p 
40602 46p BD135 37p 
40636 £1.36 BD136 39p 
40669 £1.10 BDY20 83p 
AC128 179 13E194 15p 
AC151R 23P B5R39 23p 
AC153 27p BFR79 23p 
AC153K 37p BFX29 33p 
AC176 24p BFX84 27p 
AC176K 38p BFY51 23p 
AC187K 31p BRY39 45p 
AC188K 29p BY164 51p 
AD133 £1.92 C10681 42p 
AD136 £1.11 C106D1 62p 
AD149 65p C1406 78p 
A0161 42p MJ481 £1.20 
AD162 40p MJ491 £I.35 
AF200U 70p MJ2955 80p 
AF239 60p MJE371 89p 
61906 36p MJE521 819 
BA138 31p MJE2955 £1.12 
BB103 24p MJE3055 68p 
60105 34p 0A91 6p 
BB109 18p SD4 Op 
BC107A 15p TIP31A 70p 
6C107B 15p TIP32A 80p 
BC108B 14p TIP41A 80p 
BC108C 14p TIP42A £1.00 
BC109B 18p WO2 30p 
BC109C 18p ZTX300 14p 
BC147A 12p ZTX304 23p 
BC147B 13p ZTX500 14p 
BC148B 12p ZTX504 45p 
100s MORE IN CATALOGUE 7 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall and 
described originally in "Wireless World." 
Simple to assemble, fantastically good 
results and a greater money saver. Carries 
10 watts RMS, 15 ohms impedance. Size 
18in x 12in x 10 in. Complete kit, including 
pack -flat cabinet, £1490. 
The size and weight of this product obliges 
unto charge 70p part cost of carr. in U.K. 
Equaliser Assembly, £2.30. 
Loudspeaker Unit 59RM109, £2.45. 
Cabinet. Kit (to Baxandall design), £1045. 
Cross -over choke for additional woofer to 
above, £1.50. 

DISCOUNTS. 
Available on all items 
except those shown 
with NETT PRICES 
10% on orders from £5 
to £1499. 15% on 
orders £15 and over. 

FREE 
POSTAGE 
in U.K.. for pre -paid 
mail orders. For mall 
orders for £2 list value 
and under there is an 
additional handling 
charge of 10p. Overseas 
orders - carriage char- 
ged at cost. 
Giro A/C No. 

38/671/4602 

RESISTORS 
Code Watts Ohms f to 9 10 to 99 100 up 

(see note below) 

C 1/3 4.7-470K 1-3 1-1 0.9 nett 

C - 1/2 4.7-10M 1.3 11 0.9 nett 

C 3/4 4.7-10M 1.5 1.2 

C 1 4-7-10M 3.2 2-5 

MO 1/2 10-1M 4 3.3 
WW 1 0.22-3.90 11 10 

WW 3 1-10K 9 8 

WW 7 1-10K 11 10 

0.97 nett 
1.92 nett 
2.3 nett 
8 

Codes: 
C = carbon film, high stability, low noise. 
MO = metal oxide. Electrosil TR5 ultra low noise. 
WW - wire wound, Plessey. 

Values: All £12 except C ;W, C OW and MO ;W. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and their 

decades. 
E24: as £12 plus 11, 13, 16. 20, 24, 30, 36, 43, 51, 62, 75, 91 

and their decades. 

Tolerances: 
5% except WW 10°%±0050 below 100 and MO 00W 2%. 

Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT mixed 
values. (Ignore fractions of one penny on total value of 
resistor order). Prices for 100 up in units of 100 only 

POTENTIOMETERS 
ROTARY, CARBON TRACK, 
Double wipers for good contact and 
long working life 
P.20 SINGLE linear 100 ohms to 4.7 

' megohms, each 14p 

P.20 SINGLE log. 4.7 Kohms to 2.2 
megohms, each 14p 

JP.20 DUAL GANG lin. 4.7 Kohms 
to 2.2 megohms, each 48p 

JP.20 DUAL GANG log, 4.7 Kohms 
to 2.2 megohms, each 48p 

JP.20 DUAL GANG Log/antilog 10K, 
22K, 47K, 1 megohm only, each 48p 

JP.20 DUAL GANG antilog 10k onlynl 

2A DP mains switch for any of above 
lap extra. 

Decades of 10, 22 and 47 only available 
In ranges above. 

Skeleton Carbon Presets, Type PR, 
horizontal or vertical each Op 

SLIDER 
Linear or tog mono 4.7K to 1 meg, in 

all popular values each 309 
STEREO, matched tracks, lin. or log 

in all popular values from 4.71.1 to 
1 meg. 60p 

Escutcheon plates, mono, black, white 
or light grey, each lop 

Control knobs, blk/wht/red/yel/grn/ 
blue/dk. grey/It. grey, each 7p 

ELECTROLYTIC CAPACITORS 
Axial Lead 
qF 3V 6.3V 10V 16V 25V 40V 63V 100V 
0-47 11p Op 
1-0 II - 8p 
2.2 - - - 11p - 8p 9p 
4.7 - - - 119 Op 9p 
10 - - - Op 9P 8P 8p 
22 - Op - 9p 8p 8p 10p 
47 Op - 9p Op Op Sp 10p 

19p 100 9p Sp Op 8p 9p 10p 129 
220 Sp Op 9p 10p 10p 11p 17p 28p 
470 9p 10p 10p lip 13p 17p 24p 45p 
1,000 lIp 138 13p 17p 209 250 41p 
2,200 159 18p 23p 26p 37p 4111 - 
4,700 28p 30p 39p 44p 58p - - 
10,000 42p 46p 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament compatible with standard 
logic modules. 0-9 and decimal point: 9mm characters in 
16 ea OIL 
Suitable BCD decoder driver 7447 
3015G showing + or -L 1 & dec. pt. 

LEDS (Light Emitting Diodes) 
Photo Cells, each 

ANTEX Soldering Irons 
CN340 £1.95 Spare bits 32p 
CCN240 £2.30 Spare bits 40p 

CAPACITORS 
DALY ELECTROLYTIC /n cans, 

plastic sleeved 
1000mF/25V 28p 2200/100 £1.56 
5000/100 £2.91 1000/50 419 
5000/25V 62p 2000/50 57p 

5000/50 £118 
POLYESTER TYPE C.280. Radial 
leads for P.C.B. mounting. Working 
voltage 250V d.c. 
0.01, 0.015, 0022, 0.033, 0-047, ea. 3p 
0.068, 0.1, 0.15 ea. 4p 
0-22 5p; 0-33 7p; 0.47 8p; 0-68 11p; 
1.0149; 1-5219; 2.224p 
SILVERED MICA. Working voltage 
500V d.c. 
Values in pFs-2.2 to 820 in 32 stages 

ea. Sp 
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 
3600 12p; 4700, 5000 15p; 6800 209; 
8200, 10,000 25P 
TANTALUM BEAD 
0.1, 0-22, 0-47, 1 -0 mF/35V, 1.5/20V, 

3.5/16V ea. 14p 
2.2/16V, Z-2I35V, 4.7/16V, 10/6-3V 

ea. 14p 
4-7/35V, 10/16V, 22/8.3V ea. 18p 
10/25V, 22/16V, 27/6.3V, 100/3V, 
6-8/25V, 15125V ea. 20p 
POLYCARBONATE 
Type 642540 Working Voltage -250V 
Values in mF: 
0-0047; 0.0068; 0.0082; 0.01; 0.012; 
.0.015 ea. 3P 

0-018; 0.022; 0.027; 0-033; 0-039; 
0047;0.056;0.068;0.082;0.1 ea. 4p 

CERAMIC PLATE 
Working voltage 50V. d.c. 
In 26 values from 22pf to 6800pF, ea. 2p 

£1.20 
£1.15 
£1.20 

25p 
40p 

DESOLDER BRAID 
6 ft strip - 66p 
WAVECHANGE SWITCHES 
1 pole 12 way; 2 pole 6 way 
3 pole 4 way; 4 pole 3 way each 29p 
TAG STRIP 28 way II 
NUTS, SCREWS, etc. 
in lots of 100 each 
4BA NUTS 28p: 6BA NUTS 28p 

48 Screws 28p:1" 6BA Screws 24p 
Threaded pillars 6BA, 1' hexagonal 

£1.68 
Plain spacers O ' round £1.12 
Other sizes available 
ENAMEL COPPER 
WIRE in 2 ounce reels 
16, 18, 20, 22 SWG 34p 
24, 26, 28, 30 SWG 40p 
32, 34 46p: 36, 38, 40 5p 
DIN CONNECTORS 

Socket Plug 
1 way loudspeaker 10p 12p 
3 way audio 10p 129 
5 way audio 180 12p 15p 
5 way audio 240 12p 15p 
6 way audio 13p 15p 
EV CATALOGUE 7 
2nd printing-Green and yellow 

Cover 
112 pages, thousands of items; 
illustrations; diagrams; much useful 
technical information. The 2nd 
printing has been updated as much 
as possible on prices. It costs only 
25p postfree including refund voucher 
for 25p for spending when ordering 
goods list value £5 or more. 

QUALITY 
GUARANTEE 
All goods are sold on the 
understanding that they con- 
form to manufacturers' 
specifications and satisfac- 
tion is guaranteed as such- 
no reiects, 'seconds' or sub- 
standard merchandise is 
offered for sale. 
Prices quoted do not include 
V.A.T. for which 8% must be 
added to total nett value of 
order. Every effort is made to 
ensure the correctness of 
information and prices at 
time of going to press. Prices 
subject to alteration without 
notice. 

ELECTRO ALOE LTD 
All postai communications, mail orders 
etc. to Head Office at Egham address, 
Dept. EE11. S.A.E. with enquiries re- 
quiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN1 EGHAM, SURREY TW20 OHS 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat. 9-1 p.m. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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Radio Operators. 
How to see more 

of your wife 
without losing 
sight of the sea. 

Join the 
Post Office 
Maritime Service. 
We have openings for 
Radio Operators at 
several of our 
coastal stations. 

The work 
is just as 
interesting, just 
as rewarding as aboard ship, 
but you get home to see your 
wife and family more often. You 
need a United Kingdom General 
or First Class Certificate in 
Radiocommunications, or an 
equivalent certificate issued by a 

Commonwealth Administration 
or the Irish Republic. 

Starting pay for a man of 
25 or over is £2,270, plus cost of 
living allowance with further 

OS 

, 

jIi ii 1 

happy to 
take people 

from 19 up. 
In addition to your basic 

salary, you'll get an average 
allowance of £450 a year for 
shift duties and there are 
opportunities for overtime. 

Other benefits include a 

good pension scheme, sick pay 
and prospects of promotion to 
Senior Management. 

For more information, write 
to: ETE Maritime Radio Services 
Division (Rolo), ET 17.1.1.2., 
Room 643, Union House, 
St. Martins -le -Grand, London, 
ECIA 1AS. 

Telecommunications 

WIRE RECORDERS record only 24v DC I/P complete 
with spool of wire 1/P level 15 Mill/V, running time 75 min 
spools 3*" dia by 1" would take 1" tape, wire speed 30" 
per sec in case size 5; x 11 x 6" in good cond with instruc- 
tions £5.25. POWER UNITS stabilised for use with 
BC221 freq meter mains I/P fits in battery box gives 135v 
& 6.3 with circ tested £716 CONTAMINATION 
METERS No.1 -1 to 10 Mill/Rongt per Hr meter indicator 
also sk for phones complete with mains P.U. & carrying 
case with instructions new boxed & tested £6.10 CT38 
ELECTRONIC MULTIMETERS bench type for 240v 
mains these have 97 ranges of V, A, W, R, etc. with 
H/Bk tested £23. BATTERIES Lead Acid type 24v 25 
amp/hr tapped at 2v steps in lightweight carrying con- 
tainer new with instructions £10.40. AERIAL TUNING 
UNITS ex A/C 2 to 18 Mc/s Tx type remote controlled 
contains 1000pf tun cond, large coil, meter, Ae c/o 
relay etc in case 8 x 7 x 14" £5.15. ELEC CONDS all 
heavy duty types with screw term new ex USAF 82,000uf 
17.5v £3. 44,000uf 27.5v £3. 8,400uf 10v 65p, 4,600uf 20v 
65p, 1200uf 75v 80p, METER UNIT X pointer type dual 
115 Ua for use with 1155Rx approx 3" dia okay for Stereo 
Balance Ind new £1.79. DIODES 200 PIV 8 amps 4 for 
70p, also 800 PIV 750 Ma 15 for £1.10 new. CRYSTAL 
OVEN with 12 type Hc6/u holder can be removed 76p. 
UNI SELECTORS coil 50v 25 way 4 bank with motoring 
contact £2.50 TAG STRIPS solder type 24 way new 10 
for 40p PRESS GAUGE elec scale 0 to 120 vehicle type 
new 55p. METERS 1 Ma FSD 232. sq scale knots £1, 500 
Ua scale 0 to 5 14" dia £1 45. 500 Ua scale 0 to 5 2+" dia. 
£1 -30 200 Ua scale 0 to 200 3;" dia £1.80. 50 Ma 2á sq 
scale 0-50 £1.20. 
Above prices include VAT & Postage, S.A.E. for list or enquiry. 

A. H. SUPPLIES 
57 MAIN RD. SHEFFIELD S9 5HL. Tel: 444278 (0742) 

CARBON SLIDE POTENTIOMETERS 

60mm Single Track including Black Knob 50p (inc. 
V.A.T.), 60mm Twin Track including Black Knob 60p 
(inc. V.A.T.), 60mm Quad Slide Potentiometers- 
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K, 
500K ohms Log, Lin, Antilog. Metal Case. 3.2db 
Matched Track. 15mV Nominal Noise (B.S. 2122). 
Life Exceeds 20,000 cycles. Fixing Holes 2 x M3 on 
80mm Centres. 

Designed, Manufactured and Supplied by:- 

RIVLIN INSTRUMENTS LTD 
DOMAN ROAD, CAMBERLEY, SURREY GU75 3DJ 

Send cash with order to above address. Postage 
and packing 15p per order. Trade enquiries 
invited. 
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& 270 ACTON LANE, LONDON W4 5DG 

AC107 3Sp 
AC125 25p 
AC126 25p 

AAC127 C127 Sip 
AC128 21p 
AC176 P 
ACV18 lop 
ACY19 30 
ACY20 gyp 

P 

BCY30 40p 
BCY31 55p 
BCY32 95p 
BCV33 45p 
SCY34 Bap 
BCY38 85p 
BCY39 [1.00 
BCY55 07.60 
BCY70 22p 
BCY71 22p 

SEMICONDUCTORS 
MJ340 55p 
MJ481 95p 
MJ2801 £1.25 
MJ2901 £2.20 
MJE340 50p 
MJE370 75p 
MJE371 90p 
MJE520 65pOC75 
MJE2955[1 S95 
MJE3055 85p 

0036 8513 

0042 40p 
0044 205 
0045 205 
OC70 15p 
0071 17p 
0072 20p 

25 Pp 
0076 25p 
0077 40p 

TIP41C 95p 
TIP42C £1.10 
TIS50 405 
ZTX107 15p 
ZTX300 15p 
ZTX500 1SP 
ZTX501 20p 
21X504 50p 
ZTX531 30p 
ZTX550 25P 

252846 [1.50 
252904 25p . 

252905 25 
262095 255 
252907 25p 
2N2926 12p 
263053 25 
263054 
253055 50p 

S.C.R.s 
CRS1/05 40p 
CRS1/10 56p 
CRS1/20 80 
CRS1/40 65p 
CRSi/60 4012 

CRS3/10 - 62p 
CRS3/20 62p 
CRS3/40 90 P 
CRS7/400 £1.00 

TRIALS 
TXL228B 8A 400V 95p 
SC40D £1.40 
SC40E £1.65 
SC45D £1 70 
SC45E £2.10 
SCSOD £2.42 
SC50E £2.70 
DIAL 25p 

.*SPECIAL OFFERS** 
MINIATURE MAINS TRANSFORMER. PRI. 
2a0V SEC, 1zV, '00MÁ Menur.; Hincnley. 
Size 30 46 x amm. F.C. 53mm. 

1Price 0.000-48 
. 100 -bop e. 1.000-saP ea. 

0. {qp ea. 

650 
PVC INSULATED PS 

ce 
CABLE, 

GREY 
CORE 

1 f45a. to0am-635. Í0.000m -í33o. 
547mid, SOY MYLAR FILM CAPACITOR 
Size tin 0.35in 0-651n P.C. Mount. 
Price 100-4p e. 1000-3p ea. 

ACY39 55P 
ACY21 30P 
80140 60P 
ÁD149 65p 
AD161 b P 
80/62 1012 

ÁF114 25p 
ÁF115 259 
AF116 25p 
AF177 25p 

BCY72 25p 
B0121 75p 
BD123 75p 
80124 80 pD 80132 75p 
510132 75p 

80153 75p 
5112156 75p 
BDY11 [1.40 
80517 11.60 

MM1613 43p 
MM1712 80p 
MPF102 45p 
MPF103 
(265457) 35p 
(255458 
1255458) 35p 

PF105 
(2654591 40p 
MPSA06 35p 

0081. 25p 
0083 25p 
OC84 25p 
00139 30 
00140170 25p 
00171 25p 
OC171 90p 
0C200 500 
00201 BOp 
00202 75p 

N659 8p 
5914 tP 
N916 8P 
N4001 8 P 
N4003 Sp 
N4003 9P 
54004 top 
56005 12p 
64006 15p 
54002 18P 

253232 78p 
253525 95p 
263702 14p 
253703 12p 
253705 12p 
263706 12 
263706 12p 
253707 12 

253700 1212 

253709 12pp 

CRS16/100 65p 
CRS16/200 90p 
CiiS16/600 £1.60 
C106D lop 
C106D 70 
40669 9Ó D 
TiC44 -35p 
254444 £1.90 
8110/50046 90P 

LINEAR I.C.. 
LM309K 5V, 1A Volt- 
age Reg. F2.90 

LM723C 2-3?V, i5001Á 
Voltage Re £1.05 9 g 

MFC4000250mW Audio 60p 
TBA8009dir..)( A.u,"^...£1.50.. 
709C OpAmp D.I.L./ - 

24oV. A.C. SOLENOID. Reversible opera- 

ºgnaw 
coil. Size appro. 23 x 1} x 1}in. 

30 unmarked OC71 transistors 51.0o 
417V. 25 UNMARKED 9.1V. Ve 

Measured 9 1V. tOV. Measured end 
£1 00 

- leered. 
6 2V. 

voltage Please aura vonepe required. 
50 GE Diode 0447 equivalent. tt 00 

TRANSFORMER: DOUGLAS PRI. O. 115. 
200, 220, 240 SEC. 25-0-25-0-6V, 2}A, [4.60 

AF118 SOP 
AF172 30P 
ASY28 30p 

Bap 

SÁ102 MP 
BA112 SOD 

BDV19 £1.95'MPSA16 
BF152 2110 

BF194 14p 
8E195 15p 
BFX29 30p 
BFX84 30p 

30p 
MPSA56 35p 
MPSUO6 75p 
MPSU56 70p 
NKT135 35p 
NKT222 25p 

TIP29A 49p 
11530A Sop 
11531A 42p 
TIP324 74p 
TIP33A [1.05 
TIP34A £1.55 

64148 75 
2N696 25p 
25697 20p 
25698 25P 
25705 12p 
257064 15p 

253771 [2.70 
253772 [2.75 
253773 [2.95 
2N3819 35p 
253820 Se 
253666 85p 
2N3904 22p 

BRIDGE RECTIFIERS 
W02 to 200V 38p 
BY164 1.4A 200V 57p 
MDA952/2 

6A 100V 80p. 

TOSS Son 

7410 On Amp .6/14 
D.I.L./T099 yyp 

748C Op Amp 0).1.1_. 75p 
7470 Dual 0 Am ., £1.20 P P 
ZN414 Radio I.C £1.25 

t- 50p'P 
TRANSFORMER 
1.2IÁ Áo.55á. O.8P p2P25. 045, SEC. 35-0-35.ASZ21 

MULLARD TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) , 

BA114 /6P 
BÁ156 15P 
80107 tap 
OC108 14p 
OC109 1012 

80147 12P 

BFX85 30p 
BFX86 30p 
BFX88 30p 
BEY1036p PPP 
SF550 gyp 

NKT401 85p 
561404 80p 
NKT773 30p 

0A5774 
25p 

OÁ10 200 

TIP35A £3.35 
TIP36A £2.85 
TIp41A 75p 

11542A 90p 
TIP30B Bñp 

25700 15p 
25930 20p 
251132 25P 
251302 
251303 16p 
251304 2512 

253905 25 
254058 - 12p 
254059 12p 
264060 12p 
254061 12p 
254726 1712 

ZENER DIODES 
BZY88 Series 40056W 
3.3V -33V, 5%..., 11p 
1.5W range .... 25p 

10W range 45p 

TAD100 I.C. 
inc. Filter £1.90 

CÁ3014 £1'55 
CA3018 £1.00 

CA3028 £1.20 

CÁ3036 f1 00 

TO 092 0 8-22p 
TO"Radio 

991 0 5-1 3p } Price lop ea. 

QUANTITY DISCOUNTS PLEASE TELE- 
PHONE 
1000pF Feedibrough capacitor Sp ea. 

BC148 12 P 
BC149 12P5 

BC153 14p 

BC758 j5p 

87552 2512 

BFY53 259 
gyp 

BFV90 8612 
BSW63 65p 

0A47 YO P 
0A701 12p 
OÁ79 10p 
OÁ81 top 
0A90 10p 

TI5315 70 P 
TIP328 612 
TIP338 £1.12 
TIP348 [1.86 
TIP358 £2.81 

251305 25Miniature 0 
251306 255 
261307 25p 
251308 2512 
251309 25P 

2N4287 15p 
254287 15P 
254288 15P 
254289 7512 

254290 15p 

L.E.D. 
TIL509 28p 
HP5082 2612 

MA2082R 25p 

CA3046 95p 
CA3048 [2.50 
CÁ3075 £1 fi0 
CA30900 54.85 

tubular P.C. trimmers 
F 

top aa. 
412 ao varlet' loon relay Wp . 

TO3 VOLTAGE REGULATORS 
BC159 15P D 
1301139013011390 MP 
BC182 14p 

BSW68 80p 
BSY95A 12p 

OÁ91 10p 
05200 10p 
OÁ202 top 

1I7368 [584 
TIP41B 83p 

261613 2SP 
261711 25p 
252147 700 

264444 £1.90 
254871 35p 

L.D.R. 
OR512 80p 

MC1303L f220 
05760236W Audio I.C. 

L005 5V 650mA 
12V SOOA L3 m 

L037 15V 450mA £1.90 ea. 

130183 14p 
C111 50p 
C426 40p 05210 35p 

TIP4213 98p 
TIP29C 71p 262160 8512 

254920 40p 
255191 9612 

NE555 Timer ,.,, 909 with circuit £1.75 
VEROBOARD 

BC184 14P 
BC212 1415 

BC213 14p 
BC214 1ÁP 
80238 120 
BC239 12P 

55100 15p 
BY126 20p 
BY127 20p 
BY164 65p 
18100 15p 
15103 20p 

OÁ211. nip 
0016 90p 
0019 85p 
0022 SSp 
0026 650 

0028 65p 
OC30 60p 

1I530C 78p 
TIP31C 550 
TIP32C £1.05 
TIP33C £1.30 
TIP34C [1.90 
T15350 03.20 
TIP36C £4.10 

262217 250 
252218 2512 

262219 25p 
252222 20P 
2N2222Á 25p 
252398 ' 709 
252646 50p 

255194 [1.10 
40360 50 
40361 spp 
40362 55p 

METAL BOXES. 
ALUMINIUM BOXES IDEAL FOR VEROBOARD WITH BASE 
AND P.R. SCREWS 
AB7 25- Long 55" Wide 1i" High 50p 
ABa 
889 a" z}" t}" Sop 
ÁB10 a" 5}" 1}" 50p 
ÁE11 4" 2}" 2' sop 

0.1 0.15 
2} x 3} 32p 23p 

3} x 350 350 
x 5 {0 75 

o 25 61.43 7ºp 
17 x 3} 01.13 f112 
17 x 5 £104 

DIGITAL INTEGRAL 
SN7400 top 
557401 20p 
557402 20p 
067403 20p 

SN7428 50p 
057430 20p 
857432 42p 
057433 70p 

CIRCUITS 
057473 40P 
557474 40p 
S67475 55p 
067476 45p 

SN7 107 50p 
0574110 top 
0574118 [1.00 
557 119 01.90 

0574166 [4.00 
0574167 £625 
5574170 EÁ.10 
5N74174 [2.00 

ÁB12 3 Up 
8813 6" 2" )OP 
8614 7" 5" 2}" 01- 
ASÍ5 10 6" 3" £1'08 
2816 10" 7" " -[1.22 
ÁB17 10" a}" 3". 61'00 

12" 5" 3" 01.50 

PIN INS. TOOL 72p 729 
CUTTER 2p Sep SP. F 5 

SP. PINS T 52p 300 
100 PINS DS 300 Sop 
500 PINS Ss 01.20 61-20 
500 PINS OS 51.20 £1 .20 
Prices Correct June 12 

SN7404' 20p 
067405 20 P 
557406 3012 

S67407 30p 
067408 20p 

45 P 
SN7410 20p 

0N7437 85p 
SN7438 85 P 
557440 20p 
SN7441AN 75p 
967442 75p 
SN7443 £1.00 
067445 £2.00 

SN7480 OOP 

SN7461 £1.25IDEAL 
$57482 8712 

S57483 £1.00 
SN7484 90p 
SN7486 I Sp 
SN7490 75p 

057 121 65p 
SN74122 £1.35 
557 123 £1.70 
$57 141 £1.00 
SN7 145 L1.50 
SN7 150 [3.35 
SN7 151 [1 10 
SN7 153 £1.35 

0674175 [1.35 
587417Iì f1 -So 
0674180 £1.55 
5571180 £1.55 
SN74181 £7.00 
0574182 £2.00 
5576184 [2.45 
01474185A [2.40 

AB,gAere 01.50 
ALUMINIUM BOXES WITH SLOPING TOP' PANEL 
402 PRE -AMPS, ETC., USING SLIDER CONTROLS 
8820 8" Long s"Wide 3}" Higher beck £2 00 

2" High at front 6" Slope to front 
With P.K. Screws 

AB21 A. above but 10" long OU 20 
As above but 12" long £2"40 

NEW SERIES TRAN313TOR DATA BOOKS 
1, 0783 USA Bend 3 Transistor Charao- 

teriatics. 2521-2N626e All nut. bare. 
2. THT Thyristor, Trice Dlec, Put. UJT s. 
3. DT15 Japanese Transistor50.O 

numbers. 250 numbero. tenancio 2SÁ. 258. 
Comparison 4. OVT Diode. Comparison Tables. 

5 Band 1, Transistor Cherecterietica. 
SN7411 23p 
5N7412 42p 
557413 30p 
057416 30p 

057417 30p 

SN7448 £2.00 
067447 £1.75 
557448 [1.75 
5147450 20p 

SN7451 20p 

087491ÁN [1.00 
SN7492 75p 
SN7493 75p 
087494 Bop 
SN7495 OOp 

SN7 154 £2.00 
057 155 £1.55 
5874156 £1.55 
$N74157 [1.80 
557160 £2.60 

SN74190 £1.95 
SN74191 £1.95 
0674192 £2.00 
0574193 £2.00 
5574194 £2.50 

V822 
V41 VU METER £2,50 
The V41 Is calibrated -20 to -3 and 0-100%, making It 

;,--:,,,,,,-,,,,<%-:...---- level meter or as a power utet. 
Seneftv2y: 130 4A. Internal raIManee: 600 ohms. 
Dimnelds:4o x 4q x 29mm. 

European numbers AC. AF, BC, BE. etc.. 
6. TVT, Trenaietor Equivalent Tables. 

All hooka contain pin rnnectlpne end 
ICE conductor ook.[ia. 

PRICE ,C1Y0 per bock. [e per6 books inc 
SN7420 20p 
SN7422 48p 
SN7423 44p 
557425 480 
SN7427 42p 

QUANTITY DISCOUNTS 

SN7453 20p 
0147454 2012 

057460 20p 
557470 30p 
557472 30p 

-12+ 10%. 

SN7496 £1.00 
SN7497 E6.25 
8574100 £2.50 
0674104 £1.45 
5574105 £1.45 
25+ 15%. 100+ 

0574161 £2.80 
SN7 162 £3.40 
587 163 £3.40 
067 164 [2.75 
SN7 165 F4.00 
20% 

SN74195 £1.85 
SN74196 [1.50 
0574197 £1.50 
0874198 04.60 
SN74190 £4.60 

ALSO STOCKED - 

Electrolytic Capacitors Mallard, Spregoe, Lorlln etc 

Restatoea }W-toW fePOten51ometen.c carbon. wifew end. 
Preset. Rectilinear multiturn. Antex Soldering Irons. 
Switches. rotary. slide, toggle, etc_ Cable. yeroboera. 

V.A.T. 
Onlae 0therwieeetetedellprigee 8.7 e 

dersu nder to WI orders Carrie 
e: 

orders 
º5 - 20p. Over F5 p post free. 

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4 
MICROPHONES TWEETERS CASSETTES 

PRICES INC. VAT PRICES INC. VAT PRICES INC. VAT 
CT5 Cone Tweeter. Freq. 3000-15000Hz. Cross- C60 C90 C120 CM10 Crystal Lapel Microphone with Lead and over freq. 3000Hz. Imp. 8 ohms. Suitable for BASF LH Yp £1.21 £1.78 Plug 80p systems up to 10 watts RMS t-98 MEMOREX 

CM20 General purpoee Crystal Microphone .,. . E1-20 CT10/8 Pressure Unit Type Tweeter. Freq. 046032 Oxide 99p £1.32 £1.76 CM73 Crystal Stick Microphone with Switch 1500-16000Hz. Crossover freq. 3000Hz. CR0X2 £1.47 £1.91 - Lead and Plug [2'20 Imp. 8 ohms. Suitable for syetems up to 20 PHILIPS 85p 21.19 £1.75 C092 Omni Directional Capacitor Microphone watts RMS £2.60 OTV Discounts 12-10%. 24-15%. 36-20%. 60-25%. 
with built-in Preamplifier. Cable end Wind- CT10/16 As above but 16 ohms £2.60 SPEAKER CLOTH 
shield £14.00 0733 Dome Tweeter. Freq. 2000-18000Hz. Cross- Available in Black or Green; Approx. width 54in. 

C096 CardlEid Capacitor Microphone es above, over freq. 300050. Imp. 8 ohms. Suitable for £1.75 pd. 
both types with Switch, both 600 ohms [1500 systems up to 40 watts £5.70 HEADPHONES 

DDt Cassette Dynamic Microphone with Plugs FF27 Dame Tweeter. Freq. 2000-20000Hz. Cross- Type H-202 Features Mono/stereo .witch, Volume 
for signal and etop/stert. 200 ohms £2.20 over freq. 3000Hz, Imp. 8 ohms. Suitable for controls on each channel. Freq. response 20-20.009Hz. 

DD5 51061,51 Paging Microphone, on table stand systems up to 30 watts RMS 06.80 Impedance 4-16 ohms. 04.50. 
with gooseneck and switch. 600 ohms £14.00 FF28- Horn Tweeter. Freq 3000-20000Hz. Cross- TEAK VENEERED SPEAKER CABINETS 

DD6 LSvalier Microphone with Windshield; over freq: 3000Hz. Imp. 8 ohms. Suitable for For 8x 5in. Speaker Size Se o 13i .51 £3.50 
Lovelier Cord, 6 metres Cable, 600 ohms/ systems up to 20 watts RMS - [8.20 Sin., Tweeter 71.011}o50 £0.OS 
50k0 [11.20 1-1715 Horn Tweeter. Freq. 2000-18000Hz. Cross- " 134610. 10301706 [5.75 

DM18HL Dual Impedance Dynamic Microphone over freq. 3000Hz. Imp. 16 ohms. Suitable for 13 x Bin. o Tweeter 12.151,<84 [7.50 
with desk stand, 600 ohms/50kO £10.50 systems up to 30 wette RMS [4.00 1210.0 -Tweeter 155 x 18 x 8} L9-00 

DM73 Omni Directional Dynamic Microphone HT21 Horn Tweeter. Freq. 2500=20000Hz. Cross- VALVE AMPLIFIERS with 
itOdesk 

stand, 6 metres Cable and Plug. 
£10.00 

over freq. 3000Hz. Imp. 8 ohms. Suitable for PRICES INC. VAT 
50DM81 

Remote Dynamic Microphone. Cassette 
systems up to 40 watts RMS £520 Robust unite suitable for most PA/Disco uses. 

Y MHT10 Horn Tweeter. Freq. 2000-10000Hz. 5 watt 2 inputs. Vol, Treble, Base Controls.... £12.50 type with Plugs. 200 ohms £1.80 Crossover freq. 3000Hz. Imp. 8 ohms. Suit- 15 watt 4 t Vol. Treble, Bass Controls [2450 
pus 21. 

DM82 Remote Cassette Cardioid Microphone able for syetems up to 30 wette RMS £4.00 30 wan 4 int Vol, Treble, Bess Controls . £50 with Plugs. 200 ohms £2.40 
50 watt 4 inputs, Vol, Treble. Bees Controls £38.25 DM94 Omni Directional Dynamic Microphone pu 

with Slide on Windshield end Switch. 50kf1 [9.50 150 watt 4 inputs with, s pa5,58 vol. controls 
DM614 Pencil Type Dynamic Microphone with plus 'meter vol., treble. bee. [75.90 

Cable. LSvalier Cord and Base. 50k0 £3.20 CROSSOVERS 500 watt 4 Inputs each with independent vol, 
PROMS Lovelier Capacitor Microphone with Tie PRICES INC. VAT treble end base controls plus overall master 

Clip. 5.8 metres Cable. 600 ohms £1600 CN23 2 Way Crossover Network. Imp. 3 ohms. vol. control £124 50 

PROM10 Omni Directional Capacitor Micro- Crossover 3000Hz. Suitable up to 15 watts MICROPHONE MIXERS 
phone with 6 metres Cable. 600 ohms - [30.00 RMS 1.70 PRICES INC. VAT PROM20 Unl-Directional Capacitor Microphone FF6 3 Way Crossover Network. Imp. 8 ohms. FF1 4 Channel Mono Mixer and Preamplifier with -6 metres Cable. 600 ohms £3200 Crossover freqº 1000 and 5000H2. Suitable with individual slide controls. Battery PROMOS Capacitor Boom Arm Microphone with up to 25 wefts RMS £3.30 operated [2600 Arm, two Windshields. Cable. 600 ohms ....£3460 ' FF30 3 Way Crossover Network. Imp. 8 ohms. FF10 7 Channel Stereo Mixer and Preamplifier 

U1)50HL Cerdiold Dual Impedance Microphone Crossover frogs. 1000 and 5000Hz, Suitable with individual slide controls. Battery 
with Switch. 6 metres Cable and Plug. 600 up to 25 watts RMS E9-20 operated £34-00 ohms/50k0 £1200 0N75 2 Way Crossover Network. Imp. 8 ohms. FF11 Stereo Frequency Controller and Pre - 2000 Slim Line Cryatel Microphone with Switch. Crossover 3000Hz. Suitable for Systems up amplifier. uses five slide controls. Battery Cable and Connector £3.80 to 15 watts RMS £4.60 operated £3400 

All mail order and enquiries to 270 Acton Lane Tel. 01-9946275 
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EXHBITI ONS?! 
WHAT is happening to the R.S.G.B. National Mobile 

Rally? This annual event, as many readers will be 
aware, took place in the grounds of Woburn Abbey 

during the month of August. 
It was not the day of continuous rain that made the 

exhibition part of the rally a wash-out-attendance was 
good despite the climatic conditions. Apathy on the part 
of the organisers and many exhibitors resulted in dismal 
displays on nameless stalls. 

Who were these nameless exhibitors? These people 
were, in effect, representatives of one of our greatest 
national activities-Amateur radio and the amateur elec- 
tronics constructor. The question being asked was, "surely 
this is not the R.S.G.B. National Mobile Rally? I must have 
taken the wrong turning!" 

Exhibitors displaying new equipment and those 
displaying 'surplus' gear were intermixed. Yours truly 
spent a considerable amount of time trying to find the 
whereabouts of various exhibitors, without avail. Little 
information was forthcoming-even from the R.S.G.B. 
stand itself! Well -established and respected manufacturers 
and distributors were conspicuous-by their absence. 
Who can blame them? 

Someone had better pull up their socks or we may see 
the rapid demise of what should be, as the title implies, 
our National Mobile Rally. 

Do you remember the Radio Communications or Hobbies 
Exhibitions sponsored by the Radio Society of Great 
Britain? They were held annually in the London area and 
were extremely popular. What happened to them. 

Practical Wireless and othermajor organisations, gave 
thejr support on numerous occasions and we are justly 
proud of the part that we contributed by showing our flag, 
on behalf of the radio and electronic constructor. 

This hobby of ours encompasses an exceedingly wide 
sphere in the field of electronics and it is the responsibility 
of the Editor and his staff-as a team-to balance the 
editorial contents of each issue-to cater for many tastes. 
The satisfaction that the constructor derives from 
'switching it on' is extremely gratifying and indeed thera- 
peutic. We are indeed fortunate in that we live in an era 
of component plethora. Of course, there are shortages in 
many areas, but we, suggest that the pessimists cast a 
careful eye over the pages of our 1974/5 PW Buyers' Guide 
to Radio and Electronic Components. 

Many new items are included, each month by advertisers 
in their respective columns. Take a good look at the small 
print, you could be pleasantly surprised! 

We shall be exhibiting at the 1974 International Audio 
Festival and Fair, Olympia, London. Many PW construc- 
tional projects will be on show, including unique 
constructional designs not yet published in this country. 
A further exciting development in the PW Tele -Tennis 
constructional project will also be unveiled. 

Members of the editorial and advertising departments 
will be in attendance to deal with enquiries. We shall also 
have a limited number of free 'give-aways' to visitors. 

Don't forget the PW slogan-Stay tuned to PW for full 
coverage of the finest and up -to -the minute constructional 
projects. 

A date for your diary-Practical Wireless, Stand B12, 
International Audio Festival & Fair, Olympia, 28th October - 
3rd November inclusive. 

LIONEL E. HOWES-Editor. 

Crofton move 
CROFTON ELECTRONICS 

have moved. Their new 
address is: 124 Colne Road, 

Twickenham, Middlesex. (Tel: 
898 1569) . 

A foolproof 
Electric Lock 

SOME quite clever ideas have 
appeared in journals for 
electronic locks. But our 

vote goes to a professional ap- 
proach recently announced which, 
as far as we can see, is almost 
fool -proof. The code for this lock 
is carefully stored in a CMOS 
shift register memory. When the 
"electronic" key is inserted, the 
code in the key is interrogated 
by the lock which compares it 
with the code in its memory. If 
the two codes are identical the 
lock will open. The key itself 
contains another shift register 
with the identical code in its 
memory banks. Even a small 
32 -bit memory would provide a 
possible four million combina- 
tions. 

When the key is inserted into 
the lock it activates a micro - 
switch. This causes the lock to 
transmit a series of pulses which 
in turn make the "key" enter its 
code into the lock for comparison. 

Because the key does not emit 
signals (i.e. magnetic or sonic or 
anything else) it is impossible to 
"read" the code from the key. 
Again, any exploratory signals 
sent into the lock would imme- 
diately alter or destroy its 
memory (fail safe). 

One last cunning asset. The 
speed of operation of the memory 
circuits in the lock is fast when 
opening the door with the correct. 
key. But slow by "logic" stan- 
dards. If you were to permutate 
all combinations possible by 
plugging some sort of pulsing 
device into the lock instead of the 
key-it would take well over a 
year to run through all the pos- 
sible combinations. Sorry-not 
available on the market yet and 
that's all the information we can 
get at present. 
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Not to be missed - 
THE LATEST Heathkit Cata- 

logue is now available free 
from: Heath (Gloucester) 

Limited, Bristol Road, Gloucester, 
GL2 6EE. Write, or phone Glouces- 
ter 29451, for a copy. Or if you 
happen to he in London or 
Gloucester, call in and collect one. 
The London Heathkit Centre is 
at 233 Tottenham Court Road. 
and the Gloucester showroom is 
next to the factory in Bristol Road. 

The catalogue contains details 
of the very large range of elec- 
tronic kits, many available for the 
first time in this country. 

It talks in detail about kit 
building "The Heathkit Way" and 
shows how easy it is to build a 
Heathkit. Even a complete novice 
need have no worries as the in- 
struction manual, with the aid of 
large pictorials and step-by-step 
instructions, leads you every step 
of the way. 

Its 64 pages give details of 
many exciting models for home 
construction, ranging from a large 
selection of audio and Hi-Fi equip- 
ment through electronic calcula- 
tors, digital electronic clocks, 
electronic thermometers, an ultra- 
sonic burglar alarm, to test in- 
struments for the electronic 
hobbyist and home car servicer. 
Even a 12 inch black and white 
portable television kit is available. 

Heathkit's 
Catalogue 

New kit models include an l.m. 
tuner with digital readout and 
computer tuner, a 4 channel SQ 
amplifier, a battery powered elec- 
tronic thermometer and a de -luxe 
digital electronic clock with 
alarm. All models are available for 
cash or on extended credit terms 
through the very popular Heath 
Money Budget Plan. A free tech- 
nical consultation service is in 
operation both before and after 
purchase. 

You have been warned! Don't forget to order 
your copy of the December issue of Practical 
Wireless . . look for your Free PW Miniature 
Screwdriver. 

Start building the PW Kempton with our Decem- 
ber issue. This is a quality stereo cassette 
player for your car; build yourself an inexpensive 
capacitance bridge that really works, and the 
third section of our 1974/5 PW Buyers Guide to 
Radio and Electronic Components will also be 
included in our December issue. 

In the January 1975 issue of PW, we start the 
New Year with constructional series on radio 
control. Don't forget to place a permanent order 
with your newsagent, or write to our subscription 
department. 

Furtherdetailsof the December issue on page 609. 

Hi-Fi Accessories 
by Bib 

BIB III -FI Accessories Limited 
announce the publication of 
a comprehensive 16 -page 

full colour catalogue, which 
illustrates and describes their 
very large range of hi-fi acces- 
sories which now comprises more 
than 70 products. 

The catalogue has been de- 
signed so that it can be easily 
reprinted in foreign languages 
and arrangements are already in 
hand to print it in French, Ger- 
man and Italian. 

For the UK market a single 
sheet retail price list is inserted 
in the catalogue. 

Bib Hi-Fi Accessories Ltd., PO 
Box 78, Hemel Hempstead, Herts, 
HP2 7EP. 

Wolsey's 
Colour King 
at sea 

WOLSEY ELECTRONICS 
equipment is now being 
increasingly used on 

marine installations and the most 
recent of these, through Aerial - 
work Limited of Southampton, 
their agents for Southern Eng- 
land, has been the installation of 
a communal TV and radio system 
to the officers and crews quarters 
on the car ferry "Eagle". In order 
to receive various transmitters 
whilst at sea, a Wolsey Broad 
Band "Colour King" u.h.f. aerial 
and FM411 array were erected 
with a rotator motor and remote 
control unit. The aerials and mast 
were specially treated to with- 
stand exposed sea conditions. The 
well -proved Wolsey "Mercury" 
amplifier was fitted and provision 
was made for a monochrome 
video cassette recorder and addi- 
tional outlet points to public 
rooms should this be required at 
some future date. 

The 11,500 ton "Eagle", which 
is controlled by one of the P & O 

Group of Companies-Southern 
Ferries-is the largest on/off car 
ferry to use the port of Southamp- 
ton and operates a regular service 
to Lisbon, Algeciras and Tangier. 
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F M AERIAL pre -amplifier 
ONG-DISTANCE reception of weak FM signals 
is possible provided that a high gain aerial is 
used and that the receiver has high sensitivity. 

Some older types of receiver lack the sensitivity of 
their modern counterparts and the use .of an aerial 
amplifier can improve reception considerably. 

We have to be careful in the use of such an 
amplifier however, since high gain is not the only 
pre -requisite. If the amplifier adds as much noise as 
it increases the signal, then we are no better off. The 
amplifier must have a good noise factor, that is, it 
increases the signal by a much greater amount than 
it increases the noise. 

Another aspect we have to consider is the type of 
reception we expect, having provided the amplifier. 
If the incoming signal is very weak indeed than we 
may be able to improve it, but if it fades away to 
nothing, no amount of amplification will bring it 
back again. This situation can exist during fading 
conditions, when total cancellation of the signal at 
the aerial occurs because of multipath reception. An 
amplifier can be useful, however, since it shortens 
the time during which the signal is unusable. Imagine 
a threshold level below which the signal must not 
fall if a satisfactory signal-to-noise ratio is to be 
maintained; if the amplifier lifts the entire incoming 
signal, this can fall to a lower level before becoming 
unsatisfactory. 

CROSS MODULATION 
The VHF FM band is becoming quite crowded and 

the weak signals we wish to amplify may be situated 
very close to a strong local transmission. Unless our 
amplifier is correctly designed, a strong possibility 
exists that cross -modulation will occur between the 
various signals present, due to the high amplitude of 
the local signals. The signals we wish to receive may 
then become completely lost in the mess which 
results. Once this has happened, it is impossible to 
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1: The two FETs are 
connected in a cascode 
circuit, the first being an 
amplifier while the second 
is a buffer or isolating stage. 
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separate the signals again, so we must prevent such 
a thing happening in the first place. 

Cross -modulation can not only occur in the 
amplifier but also in the input stages of the receiver. 
A valve receiver is far more tolerant of high input 
levels than its transistor counterpart. Too much 
amplification before the receiver's RF stage can 
therefore cause intermodulation and it will be seen 
that èxcessive gain can be a real disadvantage. Any 
aerial amplifier used for FM work should therefore 
not have so much gain that the local signals will 
cause cross modulation, have enough gain to sub- 
stantially improve weak signals, and, itself, have 
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