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... practical 
...visual 

...exciting i 

no previous knowledge 
no unnecessary theory 

no "maths" 

electronics 
I really 

mastered 

kur/ 
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. 

r' 

1/ BUILD AN 
OSCILLOSCOPE 

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

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

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

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

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

FREE 
POST NOW 

for 
BROCHURE 

or write if you prefer not to cut page 

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

we do not employ representatives 

BLOCK CAPS NAME 

ADDRESS PLEASE WL14 

special free gift also to all our students 
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PRACTICAL 
WIRELESS 

BRITAIN'S PREMIER MAGAZINE FOR THE D4-IT-YDURBELF 

EDITOR Morris A. Colwell 

ASSISTANT EDITOR 
Lionel E. Howes, G3AYA 

ART EDITOR Peter Metalli 

TECHNICAL EDITOR 
Eric Dowdeswell, G4AR 

PRODUCTION & NEWS 
EDITOR Colin R. Riches 
PROJECTS SUB -EDITOR 

Geoffrey C. Arnold 
TECHNICAL ARTIST 

Alan Martin 
SECRETARIAL 

Jenny Maunder 
01 -634 4292 Susan Corne 
ADVERTS. MANAGER 
01 -634 4293 Roy Smith 
CLASSIFIED 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 Rates for one 
year to any part of the world £2.65 
including postage. Enquiries to Sub- 
scription 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 "message to 
payee ". 
Binders (£110) 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 CO Column. 

VOL 49 NO. 9 

ISSUE 803 

JANUARY 1974 

ADIO AND ELECTRON #GS : CON! 

NEWS & COMMENT 
834 "CON DITIONED"-Leader article and February preview 

835 NEWS ... NEWS ... NEWS 

845 TELEVISION- Coming in the January issue 

846 PRODUCTION LINES -Products reviewed by Colin Riches 

859 NEXT MONTH IN PRACTICAL WIRELESS 

870 HOTLINES on recent developments by Ginsberg 

878 ON THE AIR - Reports on Broadcast Bands 

878 Short Wave -Malcolm Connah 

881 Medium Wave -Charles Molloy 

881 VHF /FM -Simon David 

882 Amateur Bands, Short Wave /VHF -David Gibson G3JDG 

R 

CONSTRUCTIONAL 
836 TROUBLE TRACER, Part 1 -F. G. Rayer 

849 MODULE CABINET -M. G. Skeet 

853 EXPERIMENTAL WORKSHOP, Astable Multivibrator 
M. J. Hughes, M.A. 

860 ULTRASONIC REMOTE CONTROLLER, Part 1-Roland Perry 

871 I.C. AMPLIFIER for the "POP STAR " -F. G. Rayer 

873 GOING QUADRAPHONIC- PROJECT Q4, Part 4 -D. Bollen 

885 TAKE 20 No. 56 Trafficator Audio Repeater -David Andrews 

OTHER FEATURES 
865 TECHNICROSS No. 2 

868 1973 AUDIO FESTIVAL AND FAIR -Co /in Riches 

877 CURING RADIO INTERFERENCE -Brian L. Phillips 

COPYRIGHT AND QUERIES 
IPC Magazines Limited 1973. 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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GROUP /DISCO UNITS 
50 WATT 

SPEAKER 
100 WATT 
AMPLIFIER 

50 WATT 
SPEAKER 

HEADPHONES 
MICROPHONE TWIN TURNTABLE 

WITH PRE -AMP 

RSC DISCO- MASTER 
DISCOTHEQUE CONSOLE with integrated power 
supply. 100w OUTPUT TWIN JACK OUTPUT 
SOCKETS Inc. twin Garrard SP25 Mk111 or 
BSR Macdonald MHO type turntables, Pick -ups 
with high compliance cartridges and diamond 
styli. Separate volume controls for each turntable. 

FULL MONITORING FACILITIES plus Treble and Bass controls. Separate input for 
. 

with vol. 
control switch. Roane covered cabinet size approx. 321" x 161" x 71" with lid 

ONLY Terms: Deposit £20 and 12 monthly payments £780 (Total £11120). Carr. £2.50. 

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

PHONES 
(c) MATCHING DYNAMIC 
`MIKE' (attached to h'phone) 
(d) PAIR 50 WATT SPEAKERS 

Black Rexene covered 
Cabinets Size. approx. 
18"x 18,8" 

(e) RSC TDI DISCO CONSOLE 

(a) (c) (d) 

£149.95 Carr. £3.00 

Terms Deposit £30 and 18 monthly 
payments of £8.33 (Total £17994). 

TDI DISCO 

CONSOLE 
Incorporating twin Garrard SP25 
or ESE 1111.60 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 
Cabinet with lid. see illustration 
on left 

£,x9.5 
Or Dep. £995 and 
12 mthly pymts £5.85 
(Total £8015) 

Carr. £110 

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

High flux ceramic magnets. ALL CARRIAGE FREE. 
`POP' 100 

I 'POP' 60 'POP' 50 
18" 100 Watt 

14,000 gauss 
8/150 

£25.95 

15" 60 Watt 
14,000 gauss 
8/150 

£ 14.75 
Dep: £5.95 and.9 Dep. £3.75 and 9 
mthly payments monthly payments. 

£2.58 (Total £22991 £1.50 (Total £1715) 
FOR BASS GUITAR, ELECT. ORGAN. ETC 

12" 50 Watt 
13,000 gauss 
ISIS £II.99 

Dep £299 and 9 
monthly pay- 
ments £1.28 
(Total £14511 

PAIR SUITABLE 
ALL PURPOSES 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rexìne and Vynaù AND PUBLIC ADDRESS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C132 30 -40 WATTS Fitted two TYPE C313 60 WATTS Low feedback 

efficient, low feedback howl char- coneacteristic Fitted three 13" x " deep 
exceptionally e 9 voce high Rux speakers with high power 
,cookers. high Rux 13 x 8° 50 watt £21.95 voice coils. 9 approx. 54" x 14" x Terms: pep. ..5 and 9 Dep. £4.36 & 9 mthly r. 81g mthly payments £243 (Total 124121 Carr. 65p £358 (E36.94) Carr. 85p £32.72 
TYPE C4100 100 WATTS inc. four 12" 60 watt speakers for conserva- 
tive rating. Extra heavy construction. Size approx. 5.1,6.10" Acoustically 
tilled and Pressurised. Terms: Dep. £1550 & 12 mthly. pyts. £5.48 (Total £8102). Carr. £1.50 

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

£7.95 
or Dep. 21.25 and 9 

other than Bass Guitar or e V9 mthly payments 899 
Electronic Organ). Carr. free (Total £9281. 

DISCO PACKAGE OFFER £45 Pair BSR MP60 T /tables GP91 PU Cartridges. 
FAL Disco Pre -amp. Totel Rec. Ret. Price £50.11 Carr. £1 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
8 watts 1.5p.5. Continuous. 3 Jack Inputs for .Microphone and 
Instrument. Mains Neon Controls: Volume, Tone, Tremolo 
Speed Tremolo Intensity. 
Terms: Deposit 22.75 and 9 monthly 
payments £2.17 (Total £2228). 19.9 

Carr. free 

^._ 

FANE 

CRESCENDO 

SPEAKERS 
Full 

net available at 
ALL BRANCHES 

FAL PHASE 50 Mk.II1 AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled inputs Plus master vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard against damage from accidental' shorts. Output for 
Speaker's 3 to 30 ohms. Size 17" x 7" x 79 -. 200 -250v. A.C. 
mains. Output 50 watts music rating. /s¡Irtrrs (I 
Or deposit 2893 & 9 monthly pay- 

J },iYi l4! UUt{J 
Carr. 

manta £4.22. Total £44.91. 85p. 

RSC PHANTOM '506 Combined 50W Amplifier 
and 12ín. Louds peaker. 

For Lead Guitar, Mk., Gram, Radio, Tape (Not for use with Bass 
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. 
Output Jack for additional 15 ohm Speaker Attractively 0 i h d' bl k with 
silver -finished fascia and trimmings. Compact size. Fitted carrying handle. 
Terms: Deposit 

(Total 
and monthly ONLY £5995 payments 24.87 (Total £8258). Carr. £1 0 

SAE for leaflet 

GROUP /DISCO EQUIPMENT PACKAGE OFFERS 
639.93 PACKAGE PRICE 
£15.80 j[ I .50:,....;r6 
£55.83 L.7 

£39.93 PACKAGE PRICE 
£23.92 £59.50 cart. £1 10 
£8391 

£89.83 PACKAGE PRICE 
£28.80 £1 

cary. 
35 

£66.23 

£69.85 PACKAGE PRICE 
£47.98 Lilo Zee' 

£1117 81 

F.A.L. PHASE 50 MK.III AMPLIFIER 
PR. FANE POP 25/2 25W L /SPEAKERS 
Terms: Deposit £750 and 12 monthly 
payments of £4.29 (Total £58.98) 
F.A.L. PHASE 50 MK.III AMPLIFIER 
PR. FANE POP 50 L /BPEAHERS 
Terms: Deposit £9.50 and 12 monthly 
payments of £4.88 (Total £8808) 
F.A.L. PHASE 50 MK.III AMPLIFIER 
PAIR L12/20 25W L/8 in cabinets 
Terms: Deposit 010 and 12 monthly 
payments of £5.17 (Total 172-04) 
F.A.L. PHASE 100/2 AMPLIFIER 
4 FANE POP 50 L /BPEAHERS 
Terms: Deposit £20 and 18 monthly 
payments of 2835 (Total 113430) 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 E37.95 watt high flux speakers for conservative `, 
rating. Impedance 8 -15 ohms. Carr- £1.50 
Or deposit 23.95 and 9 monthly payts. of 24.34. Total 143-01 
L12/20 12" 20-25 WATT 13,0D0 L12/10 10 -15 Watt veneer 
Tines 15 ohms finish cabinet 12" unit 8.15 L8.25 Dep £2.15 & 9 £ 12, IS ohm. Size approx. 14" x 
mthly pymts £150 14" x 9 ". Carr. 50p. Dep. £1.25 & 9 
(Total £1565) Carr. 55p. mthly pymts £1.06 (Total £10.79). 

CREDIT TERMS AVAILABLE ON PURCHASES OVER 
£I0 (Kits Excepted) INTEREST CHARGES REFUNDED 
ON CREDIT SALES Settled in 3 months 

RSC BASS- REGENT 
50 WATT AMPLIFIER 
A powerful high quality all- purpose unit 
for lead, rhythm, bass guitar, vocalists, 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal or 
vertical mounting. * Two extra heavy duty 12in. 50v. 

Loudspeakers. * Four 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 £1530 tfrtri 
& 12 monthly payments of 

J }7 
ill £5.55. (Total £8212.) Carr. £2.50 

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

handles. :Attractive blar0(silver P.V.C. fascia. Neon indicator. 
For 200 -250v. A.C. mains, For 3 or 15 ohm 

£Y 
speakers. Send S.A.E. for leaflet. Terms: 2J s Can. 
Deposit £4.40 and 9 monthly payments o G 75p 
£2.75 (Total £215). 

NOW SIX NEW BRANCHES 
BOLTON 23 DEAMSGATE 
COVENTRY 17 SHELTON SQUARE 
DONCASTER 3 QUEENSGATE 

WATERDALE CENTRE 
NOTTINGHAM 19/19A MARKET ST 

STOCKPORT8 LITTLE UNDERBANK 
SUNDERLAND 5 MARKET SQUARE 
NEW LARGER PREMISES AT HULL, 
DARLINGTON, NEWCASTLE & 
DERBY See Addresses 

ege 
H1 -F1 CENTRES LTD. 

11 boa's 
suMect to 
availability. 
Prices correct 
at 25.10.73 

MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 13. 
Tel: Pudsey (09735) 77631. 
TERMS C.W.O. or C.O.D. No C.O.D. under £1. 
POSTAGE 28p EXTRA UNDER £2. 33p 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 

FAL PHASE 100/2 AM 
100 WATTS MUSIC 
RATING. Solid State. 
Sep. Bass and Treble 
Controls. 4 separate 
controlled inputs plus 
master control. Output 
for speakers 3 -30 ohms. 
Dtcludes protective circuit against £5 A 

YV 

A 
VX 

damage from short circuits. i6, Terms: Deposit £7.85 & 12 monthly 
payments £6.05 (Total 280451. 

PLIFIER 

e q) AMPLIFIERS , FAL TWIN 
CHANNEL 

Solid State. 4 sep. 
controlled inputs plus 
master volume con - 

ut for 
typ Individual Bass 

and Treble controls. Output speakers 3 -30 ohms. 
Protective circuitry against damage from short circuits. 
FAL `SUPER 50' £59'50 50 WATTS MUSIC RATING 
Terms: Dep. £8.50 & 12 mthly. pymts. 14.97 (Total 

£68.14) 
FAL 'SUPER 100' £79'95 100 WATTS MUSIC RATING 
Terms: Dep. £1195 & 12 mthly. pymts. £6.63 (Total 
69159. Prices above include protective dust cover. 
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HUGE DISCOUNTS 
AKAI GXC 40D 

0DS 
Tape Unit £62.95 (Rec. Price £89.74)9(' 

Tape Unit £68.95 (Rec. Price £97.50) Cr. E; 

AKAI 1721L Tape Unit £66.95 (Rec. Price £104.50) Cfjr' 
ON LEADING BRAND TAPE AKAI CR81 D Tape Unit £58.95 (Rec. Price £84.10) CËIr' 

AND TURNTABLE UNITS GOLDRING GL72 T /Table & P.U. £29.95 (Rec. Price £37.29) W,;. 
Also FREE with above GL72 Goldring G800 cartridge worth over £10 

CREDIT TERMS AVAILABLE B.S.R. MACDONALD MP60 TYPE T /Table & P.U. £10.95 
Minimum Deposit 10% Prices shown correct (Req. Price £14 95 Carr. 40D 10% at time of going to press (12/11/73) ( ) 

DISCOUNT WAREHOUSE PRICES ON LEAK, WHARFEDALE etc. etc. -visit your nearest RSC Hi Fi Centre 

FARE ' MODE ONE' NIGH FIDELITY SPEAKER KIT 
Incorporating a model 803 13,000 Gauss Bass Speaker 

with 
ultra low resonanc e. C. surround cone. 

Printed circuit cross -over assembly with ferrite 
cored coils. Model 303 Pressure Tweeter, Acoustic 
damping material, Screws, Panels etc and in- 
structive diagrams, 

Hz-20 kHz. 
£ I 0-98 post 

Response 25 Hz -20 kHz. 8 -1552 free 
Price per pair £ 19.99 Or Dep. E198'o 9 mthly 

£I`28 (Tot. E1350) 

ALL R.S.C. PRICES INCLUDE VAT FULL LABOUR AND MATERIAL 
GUARANTEES FOR 12 MONTHS 
HI -FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. a PProx. Carr. 35p. per enc. 
JE8 Size 16" x 11" x 9 ". SES For optimum perform 
Pressurised. Gives pleasing ance with any 8i n. íb 50 results with any Hi -Fi speaker, y .v £5.50 

' 8in. Hi -Fi speaker. Size 19 x 1 o x gin. 
SE12 For excellent ;x;` - 

SE10 For outstanding results performance with 12ín. .- , 

with IOin. Hi -Fì Hi -Fi speaker and tweeter 
spkr. Size 25} x 16 £6, 75 Size £7.95 x gin. Ported 25} x 16 x 4in. 

RSC G66 Mkli 6s6 WATT high quality STEREO AMPLIFIER 
Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Outputx} 
rating LH.F.M. Frequency range 

Treble Control 
000 c.o.s. Bass Control ± 12db. 

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

0 # standard 200 -250v. A.C. mains operation. 0 8 Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUITT and 

Or FACTORY BUILT 
WIRING DIAGRAMS INSTRUCTIONS £12.65 Carr. 

FACTORY BUILT Ie TEAK VENEERED CABINET 40p 
as Illustrated 81850 or dep. £2.50 and s monthly payments ßL8ß (Total 81897). 

- 7 
ay) 

() 
\ _ 

rI 
¡1 AUDIOTRINE HI -FI SPEAKER SYSTEMS 

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
UUVw/ high quality speaker, cross-over unit and tweeter. Smooth 

1 response and extended frequency range £6.50 Carr. I 
ensure surprisingly realistic reproduction. 33p 

HF126 15,000 LINE PEER DING £7, b5 Carr. 
AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Plasticised Cone surround- "D" indicates Tweeter Cone providing 

-r extended frequency range up to 15,000 c.p.s. Impedance 3 or 
8 -15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HF8OST 8" TOW £2.98 HF120D 12" 15W 8650 
HF102D 10" TOW 8330 HF126 12" 15W 085 
135120 12" 15W £4.95 HF126D 12" 15W 8685 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200 -2bOv. AC male operated. Frequency Response 30.20,000 card 
-2dB. HarmonieDistnition 0.3Sá at 1,000 c -p-e- Separate Bass and 
Treble 'lift and cut' controls. 3 Input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 3 -15 ohm spkre. 
Output rating I.H.F.M. Fully enclosed enamelled case, 91x2 
brushed silver finish facia plate 101 x 31in. and matching knobs. 
Complete kit of parts with full wiring diagrams and instructions. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £12.05 

."`s' _. <: 
/h ñ 

w -uy s# 
Max. eel,. nosy SnrV 

}x5 }in. Attractive 

£8.50 ero. FARE 807T HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voter c 
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter 
cone is fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gauss 10,000. Impedance 3 or 8 -15 O. £3.99 PLEASE STATE IMPEDANCE REQUIRED List FÁ99 
MODEL HOST 8" 15w, with parasitic Tweeter. £5.50 Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8 -1552. Lift 36.99 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE SM1. An all -dry battery eliminator, Size 53 x 41 x gin. 
approx. Completely replaces batteries supplying 15v and 90e ' :" to battery radio where A.C. mains 200/250v. Poet 30pt,4 
50e /e ie available. £4.15 - 

ASSEMBLED READY FOR USE 

R.S.C. TRANSFORMERS, L.F. CHOKES 
MIDGET CLAMPED TYPE 21 x 21 x 2Iin. 
250v., 60mA, 6.3v. 2a £1.10 
250 -0- 250v., 60mA 6.3v 2a £1.16 

FULLY SHROUDED UPRIGHT MOUNTING 
250 -0 -250x. 60mA, 6.3e. 2e., 0- 5.ó.3v. 2a. £1.55 
250- 0 -250v. 100mA, 6-3v. 4e., 0- 5 -6-3v. 3e. £2.45 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3e. 52.45 
300- 0 -300v. 130mA, 6.3v. 4a. c.t., 6.3v. le. 

For Mullard 510 Amplifier £2.95 
350- 0 -350v. 100mA, 6.3v. 4a., 0 5 -6.3v. 3a. £2.45 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 52.95 
425- 0.425v. 200mA, 6-1v. 4a., a t., 5v. 3a. 25.45 
425- 0-425v. 200mA, 6.3v. 4a., 6 3v. 3a., 5v. 

3e 85.80 
450- 0 -450v. 250mA, 6-3v. 4a., c.t., 5v. 3e. 86.09 

&RECTIFIERS FULLY 
s 20Ó25v Pri e 200-250v. b0c 

TOP SHROUDED DROP -THRO' TYPE 
250.0 -250e. 70mA, 6.3v. 2a., 0 -5 -6 3v. 2a. £1.49 
250- 0 -250v. 100mA, 6 -3v. 3-5a. 81.71 
250- 0 -250v. 100mA, 6.3v. 2a., O-3v. la. £1.75 
350- 0 -350v. 80mA, 6.3v, 2a., 0- 5 -6.3v. 2a 51.91 
250- 0 -250v. 100mA, 8-3v. 4a., 0- 5 -6.3v. 3a 82.45 
300- 0 -300v. 400.A, 6.3v. 4a., 0- 5 -6.3v. 3a 12.45 
300- 0 -300v. 130mA, 6.3v. 4e., c.t. 6.3v, 1a. 

Suitable for Mullard 510 Amplifier £2.85 
350- 0 -350V. 100mA, 6.3v. 4a., 0.5.6.3v. 3a. £2.45 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a. £2.85 

FILAMENT or TRANSISTOR POWER PACK 
Types t-3v. 130. 55p; 4-3v. 2a. Bop; 6.3v. 3e. 85p; 

-43v. 6e. 5145: 12v. la. filp; 12v. 3e. or 24v. 
15a £150 :O.9 -18v 11551.25; 042- 25 -42v 21£1.95. 

Impregnated and Iaterieared where necessary. 
/s Screened 

CHARGER TRANSFORMERS 0- 9 -15v. 1 }a. 81.10, 
2ta. 81.25; 3a31.40; óa.£160: 6a.21.86: 8a12-20 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0.110/120v. 200 -230 -250v. 50.80 watts 8125, 
150 watts, £210 250 watts ß30O; 500 watts £340 
OUTPUT TRANSFORMERS 
Standard Pentode 5.000 S) or 7,000 (1 to 3 S) 554 
Push -Pull 8 watt. EL84 to 3 0 or 15 a -. 95p 
Push- Pu1110 watts 6 V6, ECL86 to 3, 5, 8 or 

16 n £165 
Push -Pull EL84 to 3 or 15 1) 10.12 watts 51.50 
Push -Pull U ltra Linear for Nullard 510, etc £2.45 
Push -Pull 15 -18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 í2 £2'20 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 S) 8845 

RECTIFIERS 
F. W. (Bridged) 

All 6/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 28p. 2a, 89p. 
3e. bhp. 4a, 721. 

6a, 88P 
SMOOTHING 

CHOKES 
150mA, 7 -10H, 250 

SZ 77p; 100mA, 
10H, 200 S) 66r; 
80mA, 10H, 350 S) 
55p, 60mA, 10H, 
400 t1 ß8p.. 

R.S.C. MkIII SUPER 30 HIGH 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING 
Only high grade components by leading, manufacturers 
* Push Button Selector Switching For 
* Jack Socket for Headphones Ceramic 
* Neon Indicator regardless 
e Satin Silver Finish Metal Fascia Output 
* Solid State Circuitry nel) 
* Twenty Silicon Transistors into 
* Four Diodes, Four Rectifiers quency 

Send S.A.E. for 7 Hz 
full descriptive leaflet. ± I} 

R.S.C. STEREO FM III TUNER. FACTORY 
in cabinet CABINET 

Visually matches £37.50 antee. 
Super 30 Mk. III payments 

FIDELITY STEREO 

CABINET 

Magnetic or 
Pick -Ups 

of Price. 
(per chan- 

15 watts RMS 
852,. Fre- 

Response 
to 70 KHz 
dB. 

BUILT 
with 12 

Or Dep. £7 
£4.54 (Total 

AMPLIFIER 

-r 
COMPLETE KIT 
(less cabinet). 

JJ Y . 
fl Carr. 70p. Ulf 

Cabinet if req. 
£5 extra. 

UNIT INC. 
months' guar - j/AQ j0¡ 

and 9 monthly Jrt}(sdU 
£47.86). 

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

approx. ` 

* Response 30- 20,000 c.p.s. COMPLETE KIT 
Impedance 15 ohms £25.25 * Performance comparable with 

units costing considerably more Carr. 65p 

Consists of (I) 12ín. 15 watt Bass 
unit with cast chassis, Roll rubber cone surround 
for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter section series cross -over system. 
(3) 8 x Sin. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and full instructions. Terms: Deposit £5.25 and 
9 monthly payments £2.56 (Total £28.29). 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK DONCASTER 3 Queenagate, Waterdale Centre. MANCHESTER 60A Oldham Street (Closed Wed.). 

OPEN ALL DAY SATURDAY E01014 BLotRh án1 Rd. (Closed Wed.). 
(Closed 

Tel 2 9h 901 MIDDLESBROUGH 106 Newport Rd. (Cl sed Wed.). 
St Tel. 47096 BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 GLASGOW 326 Argyle : (Closed Tues.). 

NEWCASTLE UPON TYNE 24 Newgate Shopping BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 Tel 248 4158 
Centre (Closed Wed.). Tel. 21469 BIRMINGHAM 30/31 Great Western Arcade. HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505 

Tel. 021 -2361279 (Closed Wed.). LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 NOTTINGHAM 19/19A Market Street 
COVENTRY 17 Shelton Square, The Precinct. LEEDS 5 -7 County (Mecca) Arcade, Briggate (Closed Thorn.). Tel. 48068 

DERBY 97 St. Peter's Street. (Closed Wed.). (Closed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 
Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPORT (Closed Thurs.). Tel.20716 

DARLINGTON 19 Northgate (Closed Wed.). LONDON 238 Edgware Road, W.2. (Closed Thurs.). 8 Little Underbank (Closed Thurs.). Tel. 480 -0777 
Tel. 68043 Tel. 7231629 SUNDERLAND 5 Market So. (Closed Wed). Tel. 70573 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
EDITION 

RSGB AMATEUR RADIO CALL BOOK 
Lists holders of G, GC, GD, GI, GM, GW and El callsigns: 
clubs and societies affiliated to RSGB, and much useful 
operating information. 
A larger completely revised edition produced by a new 
system and incorporating amendments and additions notified 
by the MPT up to August 1973. 
144 pages Price 75p 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 

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 

AMATEUR RADIO AWARDS 
by C. R. Emary, G5GH 

Lists all the world's major awards from national societies and 
how to obtain them. 
Includes reproductions of certificates and maps, and 
operating information. 
Loose -leaf binding allows insertion of amendment pages at 
a later date. 
194 pages Price £1.40 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. 

B 

RADIO -SOCIETY. OF GREAT BRITAIN:. 
35 DOUGHTY STREET, LONDON, VVC1N 2AE TEL: 01.837 8688 

R 

ALLOWS COMPLETE 

HTSNG CONTROL 

The DEXTER DIM MASWITCH 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 f2.97 

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 CH1 2AH 

0244-25883 

AS SUPPLIED 

TO N.M. GOVERNMENT 

DEPARTMENTS, HOSPITALS, 

LOCAL _AUTHORITIES, 

Etc. 

812 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include P. & P. and 10 °., VAT 
12 or 24 Volts 

Output V. ä Amps. Ref. No. Price 
12V x 2 250mA x 2 MT111CS "+ . £1.32 
I2V x 2 500mA x _ MT213 "$ £1.65 
1.2V x 2 lA x a MT71CT$ . £2.17 
12V x 2 2A x 2 MT18CT .. 52.63 
Jae x 2 3 A. X 2 MT7OAT .. .. £3.40 
12V x 2 4A x 2 MT108AT .. .. £3.86 
12V x 2 5A x 2 MT 72AT .. . 24.48 

30 Volts. All tapped at 0- 12- 15.20 -30V. 
Output Ref. No. Price Output Ref. No. Price 
Amps. Amps. 
500mA MT112CT$£1.43 4A MT21AT £4.51 
lA MT79CT$ £2.22 5A MT51AT £5.21 
2A MT SAT 5322 8A MT88AT 28.33 
3A MT20AT £3.65 10A MT89AT 29.66 

50 Volts. All tapped at 0- 19.25- 33- 40 -50V 
500mA MT102AT$£2.(17 3A MT105AT £546 
lA MTIOIAT$£3,00 4A MT106AT 56.79 
2A - 111T104AT 24.01 5A MT107AT 29.69 

60 Volts. All tapped at 0- 24- 30- 40- 48 -60V. 
500mA MT124AT £2.33 2A MT127AT 24-36 
IA MT126AT 23.23 3A b1T125AT £6.41 

AUTO -WOUND RANGE 
Power 
output' Winding tapped at Ref. No. Price. 
20VA 0 -11.5 -210 -240 XMT113CT £1.26 
75VA XMT64AT £2.51 
150VA. 0 -115. 200 -220.24(, XMT4AT 23.06 
200VA XMT65AT £3.65 

'400V. Output at 50HZ. 
(-D Ignition System by R. M. Marston. Es,i.. 

Wireless World. 
Reference 1T3AT £3.00 

EQUIPMENT RANGE 
Sec. Output (r.ut.s.) Ref. No. Price 
3.0.3V 200nmA MT238CS "t £1.41 
9-0-9 100mA MT13CS "1. £1.36 
12 -0 -12 50mA MT239C14"1 £1.41 
20.0.20 30mA MT241CS "f £1.41 
0.20 x 2 300mA e, 2 MT214CT "t £1.87 
0 -8 -9 x 2 500mA x 2 MT207CT"t £2.22 
0.15 -20 x 2 500mA x 2 MT205AT "1. £2.95 
0.15.27 x 2 500mA x 2 MT203AT" 53.38 
0 -15 -27 x 2 lA x 2 MT204AT" £538 
20- 12 -0 -1? 20 700mA (d -c.) MT221AT" £1.74 
AT indicates open universal fixing with tags: CT is open 
1T -:lamp fixing with tags; CS is open P -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. 
LEI' 7AD 

Stave Enamelled 
STEEL 
CABINET 

List price £6 87 

OUR PRICE E.0 
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 time and 
space saving unit. Size of cabinet 
21;" x 11f" x 6f ", size of drawers 
61 "x2,"X1 #ee. 

Callers welcome. 
SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern DriveSurbiton Surrey 
(TOO yards rrom 01 -399 4383 Rids BerrylandsiTalway Station) 
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TOP QUALITY - LOW COST ( RADIO - STEREO EQUIPMENT 

(r_, 

P.R.40 
SOLID STATE R.F. PRESELECTOR 

fn) 

The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which is now supercedes. 

It employs Silicon "N" Channel FET (Field Effect Transistor) front end, 
followed by silicon NPN Broad Band R.F. Amp., and will substantially 
improve receiver performance over the range 1.5 to 35 MHz, providing 
a considerable increase in gain up to an overall average of 30 dB, with 
improved image rejection and noise ratio. 

Supplied complete with co -ax plug (less standard 9 volt PP6 Battery), 12 

months Guarantee. 

110.12 V.A.T. /Carr. Paid. 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 

metres) complete coverage -no gaps. Medium waves- Trawlers- 
Ship /Shore Telephone -All Six Amateur Bands 160 -10 metres- Inter- 
national Broadcast from Australia, Far East, Russia, USA etc. using 
4 miniature plug in Coils. 

Hi -Gain FET Regen, Det. /AF /AF Module giving full loudspeaker output 
to any external 2/3 ohm speaker. Receives AM /CW /SSB. 

Separate Electrical Bandspread, Calibrated Main Tuning. 

A Quality CODAR -KIT with 12 months Guarantee. No technical. 
knowledge required, simple to built, printed circuit and Pictorial 
Instruction Manual, fully detailed step by step. 

Complete Kit with 4 Coils (less standard PP6 battery). 

11490 V.A.T. /Carr. Paid. 

C R 70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communica- 
tion receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160 -10 metres, International broadcast, Met. stations etc. etc. 
giving world -wide reception, Exclusive features include Air -spaced 
CODAR -COIL Hi -'Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW /SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. Complete ready built. 131 00 V.A.T. /Carr. Paid. 

SEND FOR YOURS TODAY! 
FREE LEAFLETS ON REQUEST. 

NOTE: These CODAR Receivers meet the B.R.E.M.A. specification 
for Communication Receivers. Some portable receivers being advertised 
as Communication Receivers do not meet these requirements. 

TRADE DESCRIPTIONS ACT 1968 

It is illegal to make false claims or misleading statements in advertising. 
The following are just a few extracts from the many letters received 
from satisfied customers. All are unsolicited and can be inspected at 
any time. 
Mr. S. Keightly, Southsea, Hants. 
I am delighted with the CODAR equipment I am using . ..everything 
has come up to your specifications. 

Dr. R. E. Wood, Louisiana State University, U.S.A. 
Congratutlaions on an excellent product. The PR40 Preselector is the 
first preselector I have found to operate efficiently with ample gain, 
and without feedback or image problems. 

Mr. W. R. Jones, Woy, N.S.W., Australia. 
The PR40 peaked signals remarkably and performed as you claim. I 

am very satisfied. 

M. G. Bennett, Bath, Somerset. 
I am very pleased with my CR70A- results are excellent with many 
overseas stations I have not heard before and excellent results on the 
Amateur Bands. 

Mr. J. Macdonald, Coningsby, Lincoln. 
Received Multiband Kit OK. Assembled it in two hours, worked a 

treat first time. 

Mr. E. Joy, Chesham, Bucks. 
The performance of the CR70A is out of this world for its price, and its 
construction and design, great. I am really delighted . . . I cannot 
fault it. 

NEW! HI -FI STEREO EQUIPMENT 

NOW AVAILABLE FROM CODAR -A COM- 
PLETE RANGE OF QUALITY EQUIPMENT 
SELECTED BY US FOR TOP RESULTS AND 
MONEY VALUE -PLUS OUR BIG CASH 
DISCOUNTS! 

ú 

l. n 

NEW! AMTRON KITS 
We are now also marketing the outstanding range 

of AMTRON Kits. The quality of these Kits is 

first class, with circuit details and drawings making 

construction simplicity itself. 

SEND FOR FREE ILLUSTRATED BROCHURES NOW 

ON THE DESIGN STAFF- c DA R ® TELECOMMUNICATIONS AND ELECTRONIC 

G3SZM G31 RE EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090 -63 -61901 BNI5 8TZ 

813 
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Why pay more look at our 
Fantastic 9argain Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all "Whit;' Hi -Fi Stereo System to blend with modern furnishings 
Solid state, fully transistorised tuner /amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long /Medium /Short /VHF, 8 watts per channel 
(music power) output. The latest BSR C129 4 speed Mono /Stereo 
record changer. Two white matching bookshelf speaker units. Also 
available in teak finish. OUR PRICE £55.00 

_ --- 

Credit terms 15.00 deposit plus E2.50 p. & p. followed by 12 pay- 
ments of /500. Total Credit Terms £0500 SEND /7.50 TODAY, 

KLINGER 
FIVE NINETY THREE 
UNIT AUDIO SYSTEM 
with BSR McDonald 
4 -speed Record Player. 
matching 4 -unit Loud- 
speaker Systems and 
FREE Stereo Head- 
phones. 
High performance Stereo 
Amplifier designed for home 
entertainment at economical 
cost. Represents a considerable advance in solid state, high fidelity 
stereo amplifiers. Outstanding performance is allied to meticulous 
construction, comprehensive facilities, installation simplicity and 
attractive styling. 
10 watt RMS per channel; push button electors; tone controls: 
balance control; tape record and replay facilities. Stereo headphone 
socket on front panel with automatic speaker muting; Teak finish. 
Our price E7500 + £2.00 p.& p. 
Credit Terms /7.50 deposit + £2.50 p. & p. 18 monthly payments 
of E4 ' 75 (total E93.00) SE N D £10.00 TODAY. 

THE AVON AUDIO SYSTEM 

The uncabineced system is ideal as an economical replacement for 
an 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 /MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma- 
types of 7in., IOin., and 12in. nent 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 KNOW- 
LEDGE REQUIRED. List Price £4574. OUR PRICE 

£3500. Credit Terms E3,50 
deposit plus £2 Post & Packing 

/ followed by 12 payments of E3.15 
(Total Credit Terms £41.30) 
Don't miss this bargain. 
SEND £550 TODAY 

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE 

CALLERS WELCOME 

814 

t 
100 Chase Side, Southgate, 

PW 1/74 London 1414 5PL 
Tel: 01 -886 3733/9666 

111111111.1111. MN 

PRACTICAL. , 
WIRELESS 

ALL 

SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 

recently described in Practical Wireless and has proved ex- 
tremely popular. We are able to offer the kit in two forms; the 
standard kit containing the electronic components only enab- 
ling the customer to tailor these to his own layout, or the 
de -luxe version containing a ready -drilled roller- tinned printed - 
circuit board and fully machined die -cast case with A.M.P 
Electrical Spade Connector Block. Each kit is supplied with a 

custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
.for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 
components available separately. Case size 4" x 3$" 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% 
Mall 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 1UZ 
Tel. Walsall 34365 

Designed for easy evaluation of new ICs by 
electronic engineers, these kits are simple enough 
for the amateur constructor. The finished unit 
works in the office or the bedroom; the lounge or 
the laboratory. 

5316 -LC: Pairs the National Semiconductor MM5316 digital alarm clock 
chip with the RCA TAB055 liquid crystal display. Four digits 
show hours and minutes, minutes and seconds, alarm set time, 
sleep set time. The chip features a pre- setable 59 minute sleep 
counter and a 10 minute snooze delay input, The LC is AC driven 
for long life on a common line operating with the common segment 
source from a square wave generator. Two switched outputs are 
provided to drive buzzer and /or radio. - 

Kit contains chip, socket PCB, TA8055 and connector, instructions 
You supply 13 res, 2 caps, 1 N4001, 4 BC109s, transformer, case. 

£32 

5017 -PD: Mostek MK5017AA alarm clock chip with four DG12 phosphor - 

£24 diode digits (expandable to six). Chip has snooze, buzzer, power 
backup. Kit contains chip, socket, PCB, 4 DG12s, instructions. 

5314-J Based on National Semiconductors MM5314 clock chip plus 
Litronix's new DL747 (JUMBO) 0.6 inch LED. 
Details and price to be announced. 

ALL CHIPS, DISPLAYS AND PCBs AVAILABLE 
SEPARATELY 

VAT All prices exclude VAT. CATALOGUE 15p 
TEL. 0442.62757 FOR ADVICE OR ORDERS. 

BV[t10DD 
BYWOOD ELECTRONICS 
181 EBBERNS ROAD 
HEMEL HEMPSTEAD 
HERTS. HP3 9RDA 
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J 1 -PAK 
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 

Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

EX. G.P.O. Only} I O5 P &P 
p45p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 
Only 271,2P 

POST & PACKING 16 U 
rTested and 
Guaranteed = 

Paks 

c. 

B78 

B81 

4 i óóóáñili map'ct5tle.a 55P 
10 }"d áSHigh SpeedlPA. 55P 

type 
B99 200 

H4 250 

H35 100 

H38 

H30 

Mixed Capacitors. 55p Approx. quantity, 
counted by weight P & P 15 

Mined Resistors. 55p Approx. quantity 
counted by weight P & P 15p 
Mixed Diodes, Germ, 
Gold bonded, etc. 5 P 
Marked and Unmarked. 

30 Short lead Transistors, 55p NPN Silicon Planar types 
6 Integrated Circuits. 55 4 Gates BMC 962, 2 Flip P 

Flops BMC 945 

H41 2 Sil Power transistors 55p comp pair BD131/132 

B1 

B66 150 Germanium Diodes 55p Min. glass type 
B84 Ioo Silicon Diodes DO -7 55 

glass equiv. to 0A200, P 
0A202 

B86 100 Sil. Diodes sub. min. 55p IN914 and IN916 types 
HIE 15 Experimenters' Pak of 55p Integrated Circuits, Data 

supplied 
H2O 2V Rectifiers 

Type pi plastic. 5.. 
Mixed volts. 

H34 15 Power Transistors, PNP, 55p Germ. NPN Silicon 
TO -3 Can. 

Unmarked 
Untested Paks 

50 Germanium Transistors 55 PNP, AF nod RF P 

% i 
rA 

Cross Hatch 
Generator £3.85 paid 
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. '72 edition 
of Television. 

Electronic Transistor Ignition 
Now in kit term, we offer this "up to the minute" 
electronic Ignition system. Simple to make, 
full instructions supplied with these out- 
standing features 
Transistor' and conventional switchability, 
burglar proof lock up and automatic alarm, 
negative and positive computability. This 
project was a "star" feature in the September 
1973 edition of "Electronics Today Inter- 
national" magazine. Our kit is recommended 
by the ETI magazine. 
Ready built and tested unit£9.90 inc. V.A.T. 

f6-60p p & 
pp"pe kit incl. V.A.T. 

-41 

New Paks 
TESTED & GUARANTEED 

H83 4 
translstorse Below srpec.devices 55p 

H64 4 3819 
N3819 nhplastic case 55p 

H65 4 TO-5 can comp of H6óansistors 55p 
UNTESTED, UNMARKED 

11:1' 
Hß6 4 TO-5 Tge comp or H65anslstors 55p 
H87 I0 plastic Channel 

case type 
ETs 55p 

'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 

syste 
anal 

m. 
coil ignition 

each 
0, #0 

f. 

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. 

Silicon Planar Plastic Transistors 
Unmarked, untested factory clearance. A 
random sampling showed these to be of 
remarkably high quality. 
Audio PNP, similar to ZTX500, 2N3702/3, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9, 
BC107/8/9, BC168 /9 etc. 
ALL AT 500 for £330, 1,000 for £5.50, 10,000 
for £44 P. & P. 11p/1 ,000 

Please state Audio NPN or Audio PNP when 
ordering. 

Our very popular 4p transistors 
TYP '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 

L8 
RELAYS FOR E' ®p 

VARIOUS TYPES 
P & P 27 }p J 

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 26-56 
40 Watt 22p 209 186 
90 Watt . 26fp 24 +9 22p 
Range 2. VCE. Min. 40, HFE Min 40 

1 -12 - 13 -25 26 -50 
40 Watt 33p 31p 29p 
90 Watt 381p 36 =,p 33p 
Complementary pairs matched for gain al 
3 amps. 11p extra per pair. Please state NPN 
or PNP on order. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very con) 
petitive prices (from tip each), These are all 
listed in our FREE Catalogue, see coupon 
below. 

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. 
Pocket Size 15p Wall Chart 18p 

LOW COST DUEL IN LINE I.C. SOCKETI 
14 pin type at 16+p each t Now new low profil 
16 pin type at 18p each f type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. Details are in our. 
latest Catalogue. Send for it TODAY. using 
the coupon below. 

Send for lists of publications 

/ / / / //1777 / / // / /T/I / / / / / / / // /I //////////////////////// / 
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, 

Please asar PakeP1 only SSp 

Please send me the FREE Si -Pm -Pak Catalogue 

NAME 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 11p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY E GOODS WIT ACS 

BI-PREPAK LTD 
áE-_; ^+o820grg 

Dept. D. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 46344. 
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FREE Headphones or Speakers; Suitably Terminated Connectors; 
Handbook; Carriage; Insurance. In addition a JOYSTICK 
V.F.A.; JOYMATCH A.T.U.; feeder external mounting 
insulators are supplied FREE or greatly reduced when you 
buy a PARTRIDGE PACKAGE. 

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION -ready to use however confined 
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers, 
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long 
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker, 
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents 
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE -24 HOUR DELIVERY (MON -FRI.) 
ADD £4.00 -OUR RISK! 
PARTRIDGE PACKAGE (PRICE REDUCTIONS!) 
No. 1 with Gen. Coverage AM /CW/SSB (MW /SW) 9R59DS Receiver .. .. £6591 (Save £15.30) 
No. 2 with Amateur Bands 80 thru 10m AM /CW /SSB JR310 Receiver .. .. £9097 (Save £22.35) 
No. 3 with Amateur Bands 160 thru 10m plus 2m AM /CW /SSB JR599 .. .. £165.00 (Save £19.48) 
No. 4 with Amateur Bands 80 thru 10m TS /PS 515 Transceiver, 180w . . . £231.00 (Save £3708) 
NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by 'phone 
JOYSTICK V.F.A. £13.75; JOYMATCH TX /RX A.T.U. 111A 16 -32mHz £13.75; JOYMATCH A.T.U. 111 RX only 500kHz- 
32mHz £13.75; JOYMATCH A.T.U. LO -Z500 TX /RX 500w SSB (PA input), Built -in RF meter £19.91; Communications an head- 
phones (suitable TRIO, EC10 etc.) £3.14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £2.00; 
TRIO: Linear Amplifier TL911 £172.15; TR2200 2m personal transceiver £87.45; TR7200 2m car transceiver £142.45; Spare set 
valves for 9R59DS £2.35; 0A2 Mains Stabiliser 74p. 

NEW : World -wide reception on the amazing "DX- CRYSTAL SET" £2.42 incl. unique aerial. 
NEW : AMTRON QUALITY KITS -send for brochure and prices. 
PARTRIDGE BUDGET LINE 
Artificial Earth -solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5.80; Aerial Bandawitch 
-tuned aerial for domestic receivers £5.80; A.T.U. KIT -for use with transmitters and Communications Receivers 
£580; (assembled £7.01); Mini SWR Bridge -1.8 to 180mHz, 2kw P.E.P., 75 or 5052, SO239 sockets; 1:1 to 1 :3 ratio, 
80 x 30 x 30mm £5.60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.) 
Send 34.p stamp for full illustrated details. Special TRIO brochures (state which) 3;p stamp extra. 
NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders 

' 5 
A ̀ P,w G3CED - G3VFA BOX %.BAWDS-TAW 01717 EdGLAA'0 

LEITRIM( LraI 
FOR EXPERT ADVICE AND INFORMATION 

Telephone: 0843 62535 or 62839 evenings and weekends 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88- 108Mcs, with circuit diagram. £230p. 
P -C BOARDS (not computer panels) 
1 off =6 transistors single wave band 
1 off ''4 transistor audio 
1 off 3 transistor £1.60 the three. 
LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each, 
4 for £1.00. 
All Transistor STEREOGRAM CHASSIS. Medium, Long 
and VHF /FM. 3 Watts per channel S/M rating. With circuit 
service manual. Less tuning scale which can be obtained from 
well known British manufacturer . £20. 
Colour Translator panels, as used on well known British E.V.R. 
Teleplayer. All new panels and components. Type and contents 
of transistors listed below. Each panel £3.50 each. 
X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4.433618MHz. 
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 
ca3045(ic). 
2608..23 off BC148. 2 BC158. 
2612..12 off ME4102. 2 BC251B. 1 BFY50. 
CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 
controlled heterodyne wave -meter covering 500KHz -10MHz 
(harmonics up to 30MHz) power required 300V DC 15mA. 
12V 0.3A DC. Test equipment for 62T M /RC. £2.50 each. 
WIRE -WOUND RESISTORS. Our selection of mixed Ohms 
and Watts. 25 for £1.50, 50 for £2.50, parcel of 1,000 £30.00. 
CONDENSER -ELECTRET MIC INSERT incorporating 
FET Preamp 1f volt Supply. Details of connections included 
£1.75. 
AUDIO AMPLIFIER MODULE (Mullard LP1173). Output 
power, nominal 10 watt. Supply voltage + 24 volt With reference 
data £3.25. 

ALL ITEMS INCLUDE VAT 
All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 I)D, BEDS. 

816 

.1 BAKER 12" MAJOR E9.901 
30- 14,500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic mag- 
net assembly, flux density 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MAJOR MODULE KIT £12.50 
30- 17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size 19in x I3in. 

NOTE -When ordering state 3 or 6 or 15 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Regent 12 in. 15W 18.80 Superb 1E in. E0W 516.50 ! New Group 50/1E 
ILO. lE in. E0W 56.90 Group 25 12 in. 25W 58.80 

it 

12 in. 50Wpd f) 7.60 
Deluxe lE is. 10W 511.00 Group 85 3E in. 35W 59.90 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE 

THORNTON HEATH, SURREY Tel. 01 -684 1665 
PRICES INCLUDE Y.A.T. HI.FI ENCLOSURE PLANS 42p 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Potentiometers, 
Knobs, Rotary, Slide, Key Switches, IF's, Tag Strips, Drive Drums, Springs, 
Handles, Coil Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets, 
Transistor Panels, etc., etc. 
Save yourself L's on these well selected parcels. 6lbs net weight £1.00, 
p. & p. 40p. 
Brand new Wire -Wound Resistors 1 -7 Watts. Good selection 100 for £1, 
p. & p. 15p. 

Assorted Computer Panels. These panels are exceptionally good value and 
contain a minimum of 75 Transistors, Stacks of Diodes, plus Trim Pots, 
Polyester Capacitors, Resistors and include a few I.C.'s. 10 panels for £1, 
p. & p. 27p. 
Mullard Ferrite Cores LA3 100 to 500kHz 50p, LA4 10 to 30kHz 75p, LA 2100 
3 to 200kHz 50p. 
Assorted Electrolytic Capacitors, bibs net weight £1, p. & p. 40p, 
Please include 10% V.A.T. to total cost of goods, 

MAIL ORDER ONLY 

XEROZA RADIO 
1 EAST STREET, BISHOPS TAWTON, DEVON 
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HOME RADIO (Components) LTD , Dept PW 234 -240 London Road, Mitcham,CR4 3HD. Phone 01 -648 8422 

2147 i4T 
aAL 23T 

s'. 
REQu ESS 

fOR 
HOME "AIO 

CATALOGUE 

It's nice to see that Santa is still so sprightly that he 

can dance to the rock record he is using to test that 
stereo player. But Rudolph is getting impatient - 
keen to be up and away delivering the goods, 
especially all those Home Radio Components 
Catalogues Santa is using as speaker stands! 
Probably your name and address is on that pile of 

requests pinned to the door. If not, don't despair - 
send us the coupon.below with your cheque or P.O. 

for 77p and we'll see that the old chap brings you a 

Our famous catalogue lists 
6,800 items -1,770 of them 
illustrated. Regularly up -dated 
price lists are supplied to you 

free, and full details of our 
popular Credit Account 
Service are given in the 

catalogue. 

The price of 77p applies only 
to catalogues purchased by 

customers in the U.K. and to 
BFPO addresses. 

Home Racto 

copy on one of his first deliveries. (If you call at the 
address on the coupon you can collect your copy 
for only 55p. Santa won't be offended -and you'll 
save yourself 22p.) 

By the way, our catalogues still contain 10 vouchers 
each worth 5p when used as directed. But coupons 
or no coupons, the catalogue is marvellous value, 
and once you get a copy you'll wonder how you ever 
managed without it. Happy Christmas! 

POST THIS COUPON with your cheque 

or postal order for 77 pence 

Please write your Name and Address in b lock capitals 

Name 

Address 

HOME RADIO (Components) LTD 

Dept. PW, 234 -240 London Rd., Mitcham, CR4 3HD 
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en rs 
FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRI DGES- SCR's -TRIACS 
INTEGRATED CIRCUITS 
F.E.T. -LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES 
ENTIRELY NEW 1973 EDITION 
SEND FOR YOUR FREE 

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 

Semi- conductor Users 
(ask for booklet No. 36) 

COPY TODAY 

INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded I.C's 
are to the FULL'manufacturers specifications. 

ALL others are not. Henry's sell onfy.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! 

TS'pr. 1/11 12/29 30f99 
8 p O p ß p 

Type 

\rrrirrrl 

liti 12/29 30/99 
8 p ß 0 89 

8474004 0 20 0 18 016 0474484 1.50 1.27 1.13 
8N7401N 0.20 0 18 0 16 812745030 0.20 0.18 0.18 
8N7401AN 0 88 0 38 0 33 5474514 0.20 0.18 0.16 
8N7402N 0 20 0 18 018 5474534 0.20 048 0.16 
8N7403N 0 20 0 18 0.16 5474544 0.20 0.18 0.16 
8N7403AN0 38 0.88 083 0474604 0.20 0.18 0.16 
8147404N 0 24 021 0.18 5474704 0.88 0.30 0.27 
BN7405N 0 20 0 18 018 030747230 0.38 0.88 0.34 
8N7405AN 0 44 0 44 088 5474734 0.44 0.41 0.37 
8N7406N 0 0 0 88 0 35 030747430 0.48 0.48 0.42 
53P7407N 040 
847408N 0 25 

0 38 
0 22 

085 
0 19 

5474754 
5474764 

0-59 
0.45 

0.55 0.51 
0.38 0.82 

6474094 0 38 0 33 0-28 5474804 0.80 0.70. 0.50 
1347409AN 0.44 0 44 0 38 53074814 1.25 1.10 0.96 
8474104 0 20 0 18 0 16 54748230 0.87 0.80 0.72 
847411N 025 0 23 0 21 030748330 1.20 -1.10 1.00 
8N7412N 0 28 0.28 0.25 54748530 17 87 1.87 1.83 
S47412AN 0 38 0 88 0 83 0474864 0.50 0.50 0.44 
0474134 0-30 0 27 0 25 030748930 4.32 4.32 3.78 
8474144 0-02 0 72 0 63 8474904 0.75 0.70 0.03 
0474164 0 30 0 27 0 25 847491AN1.10 1.00 0.90 
5474174 0-80 027 0 25 S474924 0.75 0.70 0.68 
0474204 0 20 0.18 046 5474934 0.75 0.70 0.88 
8474224 0 28 0 28 0 25 830749430 0.85 0.80 0.75 
547422AN 0-88 0 38 0 33 83074954 0.85 0.80.0.75 
8474234 0-37 034 0 32 830749630 1.00 0.90 0.83 
8N7425N 0 87 0 37 032 54741004 2 -18 1-89 1.89 
8474274 037 0.37 0 32 0307410430 0.80 0.53 0.45 
0474284 0 43 0 48 0 87 84741054 0.60 0.53 0.45 
8474304 0 20 0 18 016 54741074 0-51 0.51 0.45 
0474324 0 37 0.37 0 82 547411030 0.57 0.57 0.50 
0474334 0 43 0 43 0 38 8474111N 0-88 0.86 0.75 
547433AN057 0 57 0.50 5474116N 2.16 2.16 1.89 
0474374 0 43 0 43 0 37 84741184 1-00 0.90 0.83 
8474384 0 43 0 43 0 37 84741194 1.92 1-92 1.68 
047438AN 0,57 0-57 0 50 5307412030 1.05 1-05 0.92 
0474404 0 20 0 18 0.18 84741214 0 57 0.57 0.30 
047441 AN 0-85 0 79 0 73 8474122N 0.80 0.80 0.70 
S47442N 085 0 79 0.78 5307452330 1.44 1.44 1.26 
017744312 1 501871 18 84741254 0.69 0.69 0.600 
0474444 1 50 1L 27 148 84741264 0-69 0.69 0.60 
8474454 2 16 216 1 89 54741324 0.72 0.72 0.68 
BN7446N 2.16 216 189 84741364 0.63 0.63 0.55 
0307447A301.80 1.80 1.57 84741414 1.00 0.90 0.80 

Type 1 /11 12/29 30/99 
8 5 8 1 1 8 9 

51774142N 2.88 2.88 2.52 
94741454 144 1.44 1.26 
94741474 2.30 2.80 1.83 
0474148N 2.01 2.01 1.63 
51474150N 2.30 2.80 2.01 
54741514 1-15 1.15 1.00 
84741534 1.09 1.09 0.95 
8307416430 2.80 2.30 2.01 
5474155N 1.15 1.15 1.00 
94741564 109 1.09 1.00 
9474157N 1-09 1.09 0.95 
54741554 2.44 2.44 2.14 
0307416030 1.58 158 1.88 
54741614 1.58 1.68 1.88 
0307416230 1-58 1-58 1.88 
54741634 1.58 1.58 188 
9474164N 2.01 201 1.78 
830741654 2.01 2.01 1-76 
04741664 246 2-18 1.89 
04741674 4.10 4.10 8.59 
8N7417030 2.88 2.88 2.52 
5474172N 5.70 5'76 6.04 
54741734 1.66 1.66 1.45 
5N7417430 180 1.80 157 
830741754 1.29 1.29 1.18 
9474176N 1.44 1.44 1.28 
84741774 144 1.44 1.26 
5307418030 1.44 1.44 1.26 
8474181N 5.18 5.18 4.58 
8474182N 1.44 1.44 1.26 
047410430 2.18 216 1.89 
SN 74185AN 

2.16 2.16 1.89 
047410830 6-48 6.48 6'87 
64741954 2.80 2.30 2`01 
54741914 2.80 2.80 2.01 
0474192N 2.80 2.30 2.01 
5474193N 2.80 2.80 2.01 
04741944 1.72 1.72 1.51 
84741954 144 1`44 1.28 
54741964 158 1.58 1.38 
0474197N 1-58 1.58 1.88 
54741984 8.16 818 2.77 
84741994 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 ... 14p 

TRANSISTORS gOÓKLETT 36 T DÁY 
FULL LIST SEND FOR ' 

AAZ13 10p BCI82 129 BYZ13 35p 0C36 '6,52 
AC107 85p BCY32 85p CI06D 555 0044 18p 
ACI28 20p BCY39 1-00 OET111 0045 18p 
AC187 20p BCY55 2-50 55p 0071 151. 
ACY17 35p BCY70 15p GET115 75p 0072 25p 
ACY39 65p BCY71 20p GET880 55p 0077 555 
AD149 50p BCY72 13p LM3094 0081 28p 
AD161 89p 111i124 805 1-87 0083 25p 
AD162 395 BD131 45p MAT121 25p 0C140 85p 
AF117 20p BF115 22p MJE340 505 00170 259 
AF118 505 BF180 83p MJE520 85p 0C200 55p 
AF139 83p BF194 13p MJE3055 0C202 909 
45'186 40p BFX13 25p 75p OCP71 1-00 
AF239 44p BFX34 555 MPF105 46p ORP12 55p 
ASY27 86p BFX88 22p NKT217 45p ORP60 459 
BA116 lOp BFY50 20p NKT404 60p P346A 20p 
BAX13 bp BFY51 20p OA5 60p TIL209 25p 
BC107 12p BFY64 45p 0A81 10p TIP29A 49p 
BC108 12p BFY90 75p 0A200 Sp TIP30A 585 
BC109 12p BLY36 6.25 0A202 10p TIP31A 61p 
1201090 14p B8X20 15p 0016 86p TIP41A 745 
ECUS l6p BU105 2-20 OC20 1-25 TIP42A 80p 
BC147 125 BY100 15p 0028 65p TI843 26p 
BC169C 14p BY127 15p 0015 55p V405A 25p 

'.ZTX108 10p 
ZTX300.149 
ZTX302 18p 

;. ZTX500 15p 
, 24301- -409 

211897 15p 
24706 '10p 
24930 20p 
24987 459 
241132 25p 
241304 22p 
241613 29p 
241671 1'00 
242147 75p 
242160 69p 
242926 10p 
243053 20p 
243054 45p 
243055 95p 
243440 50p 
03442 1.10 
243525 SOp 
243614 59p 
243702 lip 

243714 180 
-243771 1-76 
243773 2.25 
243790 2-25 
243819 355 
2N3866 75p 
243903 159 
244002 14p 
244126 159 
2N4871 855 
245457 88p 
28001 3-00 
28026 8-90 
20303 70p 
40250 45p 
40381 45p 
40362 40p 
40408 50p 
40486 752 
40636 i00 
40430 85p 

J 

TRA1100 6 WATT I.C. 
Suitable alternative to 
SL403D. 5/30 volt oper- 
ated. 8/16 ohm 5 watt 
output. 
With circuits and 
data Lt-50 

Sinclair IC12 
with circuits and data. 
6 watt IC 

board 
printed 

circuit opera ¿ 
28 volt operated E1-111 

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

Toshiba Power and 
Preamplifier 

H90i3P 20 watt 
Power amplifier 22 -0 -22 
or single 45 volts 
operated £4.57 - L 
TG9014P Stereo on 
two channel preamplifier. £1.56 
(circuit book No. 42 price 10P) 

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 £8.00 
TA960 IC with socket £1.00 - 

3015F 7 SEG. 
I.C. size complete with 
data price £2 each or 
4 for £7 

ref. No. 31 15p)rcults 

TRANSISTORS SPECIAL OFFER 
2N3055 

25 47p ea 
100 42p 
500 39p 

1000 34p 

BY127 
25 t2p en 

100 10p.. 

500 9P 
1000 8p . 

ZENER DIODES 
400 m/y7 BZY88/ 
BZX33. From -3.3 
volt - 33 volta lop 
each 
1-3 wette 5% Mini- 
ature Tubulars 
144700 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 
144001 to. IN4007 
From 6p ea 
1-5 amp. 
PL4001 to 'PL4007 
From Sp ea 
3 amp 
PL7001/I5400 
From 14p ea 
Send for full list 36 

MORE OF 
EVERYTHING 

HENRY'S 
See pages 819.820, 
and Back Cover of 
this magazine. 

BEST VALUE 

AF117 
25 

100 
500 

1000 

15p ea 
13p 
12p 
10p 

OC35 
25 46p ea 

100 42p 
500 38p 

1000 34p 

LINEAR LC. 
702C (T05) 75p 
709C (T05) 39p 
709C (D.I.L.) 39p 
723C (TO99) 90p 
723C (D.I.L.) 90p 
728C (D.1.1.) 45p 
728C (T099) 45p 
741C (T05) . 50p 
741C (D.LL.) . 50p 
747C (T099) £1-Op. 
748C (D.I.L.) 61p- 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 
Type P.I.V. 
SC35A 100v - 80p 
SC35B 200v 85p 
SC35D 400v 90p 
SC35E 500v £1.20 
6 AMP RANGE 
SC40A 100v 90p 
SC4OB 200v 95p 
SC40D 400v £1.20 
SC40E 500v £1.50 
10 AMP RANGE 
SC45A 100v LI -05 
SC45B 200v £1.15 
SC45D 400v £1.45 
SC45E 500v £1.85 
15 AMP RANGE 
SC50A 100v £t-45 
SC50B 200v £165 
SC50D 400v £t 95 
SC50E 500v £2.25 
TRIACS - Additional Type 
40430 TRIAC (T(166) 85p 
40689 TRIAC (Plastic) 

90p 
40486 TRIAC (T05) 75p 

Semi - 

Conductor 

QUANTITY 

DISCOUNTS 
10% 12 -, 15% 
25 +, 20% 100+ 

Any one type 
except where 
quantity 
discounts shown. 
Min. order £1.00 
please. 

1 -11 
Price ea. 

3Amp 
T048 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes, are approx. 
2505/A QUARTER AMP 
8025/05 50 PIV 16p 
5025/10 100 Ply 18P 
}x }x # "dia, 

AMP 1.11 Pricing 
Type P.I.V. Price ea. 
805/05 50v 20p 
805/10 100v 22p 
805/20 200v 23p 
B05/40 400v 25p 
B05/60 600v 27p 
#H x #L dia. 
1 AMP P.I.V. 
B1/05 50v 25p 
81/10 100v 25p 
81/20 200v 28p 
B1/60 600v 30p 
#H z IL x r's" dia. 
1 AMP P.I.V. 
W005 50v 29p. 

W01 100v 30p 
WO2 200v 
W06 600v 35p 
I x 5" Tubular 
2 AMPS P.1.V. 

B2/110 100v Op 
B2/20 200v 45p 
82/60 - 600v 50p 
B2/100 1000v 55p 
#H x #L x y}" dia. 
4 AMPS P.I.V. 
B4/100 100v 55p 
54/200 200v S9p 
84/400: 400v 65p 
B4/600 600v 75p 
84/800_ 800v £1.00 
#51 x #L x-r" dia. 
8 AMPS P.I.V. 
86105 50v 85p 
86/10 100v 70p 
86/20 200v 80p 
86/40 400v 90p 
B6/630 800v £1.00 
#Hx #Lx Ella. 

85l 

IL - 

J 

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 (T04ß) 
CRS 3 /05AF 50v 40p 
CRS 3 /10AF 100v 409 
CRS 3 /20AF 200v 45p 
CRS 3 /40AF 400v 55p 
CRS 3 /60AF 600v 6Sp 
FIVE AMP 
CRS 5/400 400v 60p 
SEVEN AMP (T048) 
CRS 7/100 100v 80p 
CRS 71200 200v 67p 
CRS 7/400 400v 559 
CRS 7 /600 600v 95p 

All types offered subject to availabilty. Prices correct at time of press E. & O. E. 10% VAT to be added to all orders. UK post, etc, 1 Sp. per order. 

He n rs riknfiDi 

ED 
EDGWARE ROAD, W2 

404 -406 Electronic Components and Equipment01- 4028381 
354 -356 High Fidelity and Tape Equipment 01- 4025854/4736 
309 PA Disco- Lighting High Power Sound 01-723 6963 
303 Sp ciel offers and bargains store 
All mail to 303 Edgware Road London W21BW 

Open: - 
9am -6pm 
6 days a week 
All stores 
open all day 
Saturday 
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UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

TEST 

EQUIPMENT 

MULTI METERS 
(cary. etc. 30p) 
200H (M210) 20K /Volt Slimline wì h case 4.95 
TLH33D 2K /Volt Robust with case 4.95 
U437 10K /Volt Steel case. AC up to 40 KHz 4.95 
U4324 20K /Volt with AC current ranges 9.00 
AF105 50K /Volt with Leather case 9.50 
U4313 20K/Volt AC current. Steel case 10.50 
U4341 Plus Built in transistor tester 1050 
Model 500 30K /Volt 9.95 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector 1.90 carr. 15p 
SE500 Pocket Signal Tracer 1.50 carr. 15p 
TE15 Grid Dip meter 440kHz- 

280mHz 13.45 carr. 30p 
TE40 AC Millivoltmeter 1.2mHz 1975 carr. 35p 
TE65 28 Range valve voltmeter 1925 carr. 40p 
TE20D 120kHz-500mHz RF Generator 

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

19.75 carr. 40p 
SE350A Deluxe Signal Tracer 9.95 carr. 20p 
SE400 Volts /ohms /R -C sub./ 

RF field /RF gen. 1125 carr. 20e 

New Revolutionary Supertester 680R 
680R Multi- tester Accessories 
£1850 Transistor tester 11.00 

Electronic voltmeter 19.00 
Ampclamp 11.95 
Temperature probe 11.95 
Guess meter 1195 
Signal Injector 5.95 
Phase Sequence 5.95 
EHT Probe 5.95 
Shunts 25/50/100A 4.50 

each 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 5.50 p & p 15p 
81300. Mono mag. cart. preamp. - 1.95 p & p 15p 
81310 Stereo mag. cart. preamp. 4.95 p & p 25p 
Easiphone telephone amplifier 6.15 P&P 25p 
01203 Teleamp. with PU coil 3.60 p & p 20p 
LL1 Door Intercomm. and chime 11.95 p & p 25p 
Chattalite (lights as you talk) 1390 pa p 20p 
1 Kw Dimmer /controller 3.00 papilla 
9" Twin spring unit For 2.75 p & p 15p 
16" Twin spring unit Reverbs 6.50 p & p 25p 
Car Tachometer Electronic 7.50 p & p 15p 
VHF 105 Aircraft Band Corrector 3.95 p & p 15p 
B2005 4 Ch. min. mixer 2.95P & P150 
B2004 2 ch. Stereo mixer 4.7508,190 

BUILD THIS RADIO 
Portable MW I LW 
radio kit using Mallard 
RF /IF module. Features 
MW - bandspread for 
extra selectivity. Slow 
motion tuning. Fibre 
glass PVC cabinet. 600MW e 

_ 

output. All parts £7.98 (battery 22p), carr. etc. 32p. 

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 
AVOMETER UHF TV TUNERS 
MOVEMENTS CHANNELS 21 TO 64 
AVO 8 or 9 50mA MOVE- Brand new transistorised 
MENTS. Ex Brand New geared tuners for 625 Line 
AVO's £3.50 Post 20p. 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 Mic. 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 feed control 
235 Acoustic Alarm for driver 
465 Quartz XTAL checker 
220 Signal Injector 
390 VOX 
432 Testakit 
670 Buffer Battery Charger 
885 Capacitive Contact Alarm 
850 Electronic Keyer 
820 Electronic Digital Clock 

2-98 
5.95 
5.95 

1233 
1.40 
3.90 
4.70 
5-70 
3-60 
4.55 
4-55 
5.73 
2.93 
5.90 
6.08 

15.80 
14-60 
12.85 
8.00 
8-15 
2$7 
7.00 
6.80 

10.75 
9.65 
685 
4.25 
6.15 

1315 
2.25 
6.15 

10-30 
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 

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 corn-- 
plete with head circuits. 
£9.50 Carr. 30p 

TOP QUAL- 
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controls cotn- 
plete with knobs (post, 
etc. 15p any quantity). 
Singles Log and Lin 
5K, 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. 

MARMOT 
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. 
75p pair. 
Erase Heads for '17' and 
'18' 75p 
'63' 2 track mono, 
Hi imp. £1.75 
'43' Erase Head for '63' 

751) 

(Post, etc. 15p any 
quantity). 

SINCLAIR, MINIATURE AMPLI- 
FIERS & TUNER /DECODER 
AMPLIFIERS (carr., etc. 20p) 
4 -300, 0.3 watt 9 volt SINCLAIR (carr. 209) 

7.75 
104, 1 watt volt 2.20 
304, 3watt 9 volt 2.50 
555, 3 watt 12 volt 2.85 
81208, 5 watt 12 volt 4.50 
608, 10 watt 24 volt 4.10 
410,- 10 watt 28 volt 4.95 
Z30,15 watt 30 volt 3.57 
E1206, 30 watt 45 volt 

9.75 
Z50, 30 watt 50 volt 4.37 
E1210, 24- + 24- watts 

12 volt 5.25 
RE500, 5 watt IC mains 

operated Amplifier 
with controls £6.30 

SAC14, 7 t- 7 watt 
Stereo with controls £00 

SAC13, 15 -I- 15 watt 
Stereo with controls 

£1100 

Z30 3.57 Z50 4.37 
Stereo 60 Preamp. 7.97 
PZ5 £3.97, PZ6 £6.37 
PZ8 (for Z50) £4.77 

AFU £4N S 
£2.95) 

New SINCLAIR 
PROJECT 90 
Stereo Preamp. 9.56 
Audio Filter Unit 5.50 
Z40 15 Watt Amp. 4.30 
Z60 25 Watt Amp. 5.50 
PZ5 Mod. for 1 on 2 Z40 

3.98 
PZ6 Mod. (S Tab) 

1 on 2 Z40 8.25 
PZ8 Mod. (S Tab) 
1 on 2 Z60 6.30 
TRANSFORMER FOR 
PZ8 2.95 
Protect 605 Kit 19.95 

EXCLUSIVE: SPECIAL OFFERS 
MW /LW CAR RADIO AKA1 GXC40 
+ or - Earth with speaker Stereo cassette recorder. 
and fixings. £6.50 carr. / £59.95 carr /packg. 50p. 
packg. 30p. Pair Akai ADM micro- 

phones. £6.95 carr /packg. 
8 TRACK CAR STEREO 20p. 
(- Earth) with speakers in 5 WAVEBAND PORTABLE 
Pods & fixings. £1250 TWIN SPEAKER RADIO. 
carr /packg. 40p. FM/MW/SW/AIRCRAFT - 

PUBLIC SERVICES. £10.45 
HANIMAX HC1000 carr /packg. 30p. 

Battery cassette recorder. PORTABLE CASSETTE 
£10.50 carr /packg. 25p. TAPE PLAYER - 

for car or carry around. £7.25 
HANIMAX HC2000 carr /packg. 20p. 
Battery /Mains cassette re- HANIMAX POCKET 
corder. £13.50 carr /packg. CALCULATOR WITH 
30o % KEY. £33 S0 

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

MULTi -USE & RADIONIC KITS 
10-1 10 Projects 3.60 
50-1 10 Projects 8.00 
150-1 150 Protects 13.20 
Telephone Communicator 7.20 
X20 20 (Elec.) 1 Projects 4.95 
X40 40 (radio) 9.45 
(carr. /packing 40p) 

All transistor circuits with hand books 

All types offered subject to availability. 
Prices correct at time of press E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order unless stated. 

Henri LIMITED 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 

4040 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/7 #/9 volt 300 MA (includes Multi- Adaptor for 

Tape Recorders, etc.) 1.95 post 20P 
Car Lighter Voltage Adaptors 300mA (State voltage 

6v, 7 4-v, 9v) 1.95 ea. post 25p 
SC202 3/6/7 1/9 volt 400mA 3-25 carr. 30P 
HC244R Stabilised version 4.25 carr. 30p 
P500 9 volt 500mA 2.80 post 20p 
P11 24 volt 500mA (chassis) 2.60 post 20p 
P15 26/28 volt 1 amp (chassis) 2.70 post 20p 
P1080 12v 1 amp (chassis) 3.25 post 200 
P1081 45v 0.9 amp (chassis) 4.40 post 20p 
P12 4£-12 volt 0.4 -1 amp 6.75 post 30p 
SE101 A 3/6/9/12 volt 1 amp (Stab.) 9.15 post 25p 
RP1646/7 #/9/121 amp (Stab.) 9.95 post 30p 

FIBRE OPTICS 
0.01 Diam. Mono Filament 
£1.50 per 25 metre reel 
0.13 Diam. 64 Fibres 
Sheathed. £100 per metre 
SPRAYS 15mm DIam. 
Mares Tails £9.50. 

\t111111Y 
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Henry's LIMITE! 

/ 

STEREO AMPLIFIERS 
(Carr. /packing 50P) 
AKAI AA5200 0170 

AA5500 7850 
AA5800 117-50 

AMSTRAD 1C2000 Mk. II 29.50 
4000 Mk II 2395 

EAGLE TSA149 25.10 
TSA151 3485 
AA2 3080 
AA4 42.45 
AA6 55-95 

HOWLAND WEST DA1000 22.45 
HENELEC TEXAN Kit 28.50 
HENELEC TEXAN Built 35-00 
NIKKO TRM300 25.95 

TRM400 32-50 
PIONEER SA500A 3425 
ROTEL RA 211 32.65 

RA311 41-15 
RA611 6080 
RA810 75.75 
RA1210 92.50 

SINCLAIR 2000 22-95 
3000 28.95 

TANDBERG TA300 66.10 
TELETON SAQ206B 2250 

SAQ307 22.50 
GA202 28.50 

STEREO RADIO TUNERS 
(carr. /pecking 50p) 
AKAI AT550 60.50 

AT580 94-50 
AMSTRAD 3000 23-55 
EAGLE AA8 40- 50 

TST152 2945 
HENELEC Stereo Kit - 21.00 
HENELEC Stereo Built 2495 
HOWLAND WEST DA1000T 25.35 
PIONEER TX500A 48-75 
ROTEL RT222 3265 

RT322 43.75 

SINCLAIR 2000 26.95 
3000 2695 

TELETON GT202 30-50 

DECODERS / 
SYNTHESIZERS (carr. etc. 30p) 
DYNACO QUADRATOR 16.90 
EAGLE AA10 1200 

TATS 1 

TATE 3 j 
AA26 17.95 

. Chassis 15-75 
TATE 4 19.95 
TATE 7 Boxed 2595 

MATCHED SPEAKER 
SYSTEMS 
Recommended pairs 8 ohms 
(Carr. I Packing £1.50 pair) 
RANK DOMUS 
150 26.95 pr. 
175 33.75 pr. 
250 5375 pr. 
MARSDEN HALL 
110 10 watt 2250 pr. 
150 15 watt 27.50 pr. 
200 20 watt 3450 pr. 
DYNACO 
A10 l 13.00 pr. 
A25 1} 20-60 watts 69.00 pr. 

79.90 
WHARFEDALE 

pr. 

Denton 2 18 watt 27.20 pr. 
Linton 2 20 watt 32.85 pr. 
Melton II 25 watts 51.80 pr. 
Triton 25 watt 40.80 pr. 
LEAK 
150 18 watt 32.65 pr. 
250 18 watt 44.30 pr. 
CELESTION 
120 20 watt 3780 pr. 
COUNTY 25 watt 33.60 pr. 
15 30 watt 50.40 pr. 
44 44 watt 81.20 pr. 
UK's largest stockists far KEF 
Acoustic Research, Mordaunt Short 
6 Cambridge Audio speakers. to 
stock and on demonstration. Phone 
for keenest price. 

BATTERY CASSETTE 
RECORDERS (carr. etc. 30p) 
Ameres 100 11.00 
Wien ET1008 11.00 
Philips EL3302 1440 

N2203 16.60 
N2211 1995 

Sanyo M1101 14.65 
° M1102 12-95 

DISCOUNT HI -FI, TV, TAPE AND CAR ENTERTAINMENT 
P Low prices means less VAT - Henry's give full guarantees and demonstrations for callers. Plus big savings. 

Also at Modern Electrics (Retell) Ltd., 120 Shaftesbury Avenue, W.1. -Your Sony dealer. 

STEREO MAGNETIC 
CARTRIDGES (carr. etc. 15p) 
SHURE 
M3Dm 3.20 M756/11B 
M44.7 3.95 M75 EDIT 
M44E 4.25 M75 EJII 
M55E 495 M75GII 
GOLDRING 
G850 2.85 G800SE 
G800 3.95 G820 
G800H 3.95 G820E 
G800E S95 G820SE 
ADC 
Q36 10.70 Q30 
032 8.70 
GRADO 
FTR 
F3E 
EMPIRE 

BATTERY / MAINS 
CASSETTE cary. etc. 35131 

4-25 Wien RT452 1365 
675 Ameren AC101 1200 
8.50 Elizabethan LZ315 12.25 
7-95 Amerex AC104 1600 
7.25 Philips N2204 20-75 

N2205 2950 
PYE 9115 27.75 

9118 21.20 
Hitachi TRQ291 27-50 
Sanyo M2000G 23.25 

MR4010G 28.95 
5.90 M4000G 49-90 

BASF CC9201 37.25 
Hitachi TRQ2335 49 -50 
BATTERY / MAINS RADIO 
CASSETTE RECORDERS 
(carr. etc. 30p) 
Amerex ACR200 

ACR201 
Elizabethan LZ416 

LZ516 
BASF CC9301 
Philips RR322 

RR413 
RR712 

Sanyo M4141FG 
M2400W 
M2400FG 
M4400EG 

Grundig C250 
Hitachi TRK1240E 

TRS1161 
KCT1210L 

STEREO RECORDER 
DECKS (cary: /packing Sop) 
Cassette 
Philips N2506 44.50 

N2510 £87.10 
Pye 9145 44.50 
Tandberg TCD300 112.00 
Akai CS3OD 5085 

CS33D Dolby 62-50 
GXC36D 65-15 
GXC400 5740 
GXC36D Dolby 81.45 
GXC46D Dolby 89.15 
GXC45D 74-30 

TEAC A250/A350 -A450 Stocked 
Reel to Reel 
Akal 4000DS 82 -SO 
Tandberg 3321X/3341X 107.70 
Large range Akai /Tandberg /Revon /Teat 
stocked. 

STEREO PHONES 
(carr. /packing 20p) TTC 

63000 .',. 6-60 
G2222 5.95 
LOW COST 
M D802 1.95 
M D806 3.75 
PIONEER 
SE20A 5.90 
SE3OA 9 -45 
SE50 16-35 
SEL20 7-90 
SEL25 11.15 
SEL40 12.99 
ACCESSORIES 
H1012/JB3 
Junction Box 1.40 
JB3DE Din 
Junction Box 1-60 
JB11D De Luxe 
Junction Box 1.95 
0250 Phone 

9.95 Switch 4-75 
11.25 CONTROL 
7-95 BOXES 
7.85 G1301 

17-50 (two phones) 2.62 
12.45 61305 
15.95 Controller 2.15 
2195 FF172 -pairs 

1900 
6.70 

10.00 
1335 

5-25 FTE 8-25 
11-25 F2 1875 

999TEX 1495 
999REX 3.70 
9990UX 4.80 
999XEX 8.50 

RONETTE SM500/7 4-60 
SM500 /5 4-50 
SM500 /E 6.95 

STEREO COMPACTS 
Complete with Speakers (c./p. LI.25) 
Fidelity UA3 39.90 
Sanyo G2601KL 12550 
Sanyo G2615N 71-50 
Sanyo GXT4520KL 103.50 
Sanyo GXT4730KL 97.50 
Philips GF908 102-75 
Philips RH802 159-95 
Philips RF836 57-20 
Philips GF826 41.75 
Philips RH811/RH421 84.95 
Philips RF839 55.95 
Philips GF829 39.95 
Philips 6E815 4775 
Philips GF808 05.75 
Philips RH814/RH411 96.75 
Philips GF603 19.95 

8 TRACK STEREO 
HOME UNITS (carr /packing 70p) 
Amerex ACR301 48.95 
(with MW /FM stereo radio) 
PORTABLE TV 
BATTERY /MAINS (c. /p. £1.00) 
Elizabeth TO 9" 43.90 
Crown 9TV 9" 4050 
Elizabethan T12 12" 43.95 
Teleton TW12 12" 48-95 
Sanyo 10T150 9/10" 52.50 

Actually the price far 
belies the quality of 

he superb player. It 
is of beautiful 
quality both in 

sound and looks. 
Features wind, 

rewind. volume and 
tone controls. Speaker is 

very good irdee d. Comes complete 

CAR CIGAR LI0NTE0. 
with earphone. batteries. Full 

PARCH AR RIM £l5í guarantee. Optional adaptor to 
run off car or mains. 

MAINS ADAPTOR L1.M 

Made 

to tell 
at [12.50 
OUR PRICE 

DOLBY / NRU (carr. /packing 30P) 
Teleton SNR100D 29.50 
Philips N6720 15.00 
Teac AN60 /AN80 /AN180 stocked 
RECORD DECK PACKAGES 
(carr. /packing 75p)°Less cart. -rest with 
(HL) SP25 111/800 or H 15.95 
(M) SP25 III /M756S 19.45 
(HL) AP76 /G800 25.55 
(M) AP76 /M756S 2910 
(HL) GL75 P/C 33-50 
(HL) GL75 P/C G800 30-65 
(HL) GL75 P/C G800E 39.15 
(HL) 

HT70 (TPOI) 
6800 

00 19.59 
RANK DOMUS BD200 4360 

BA400 50.95 
"Pioneer PL12D 31.75 
Thorens 10165 43.80 
Thorens TD160C 50.80 

10% VAT to be added to all orders. 
Prices & description correct at time of press E&OE. All goods offered subject to 
stock availablity 

22.00 
30.00 
27-25 
29.10 
50.75 
28.75 
32-90 
48-30. 
43-20 
36-90 
36.90 
4850 
47.95 
29.50 
35-00 
33.50 

AKAI 
ASE11 4.75 
ASE20 7-30 
ASE22 825 
DOLCI 
SH650D 2.25 
SHa50GX 3 95 
SH1300VS 5.25 
AKG 
K60 9-25 
ROTEL 
RH630 4.85 
RH700 675 
SENHEISSER 
HD414 11.25 
WHARFEDALE 
ODI 8-95 
ISODYN 15.00 
KOSS 
1(13 

K6/LC 
K711 
KRD711 
HV1 
K0727B 
K0747 
PRO4AA 
PRO5LC 2395 (Sliders) 625 
HOWLAND WEST Koss T4A 4-20 
CIS200 2-75 T5A 4.95-. 

CIS250 5-25 T10A 9.50 
CIS1000 7.50 HW Mk.11l 

8 Track 
Akai CR81 D 

CR80DSS 

STEREO RECORDERS 
(carr. /packing 70p) 
Akai 1721L 
Cassette 
Akai GXC40 Dolby 

GXC46 Dolby 
Philips N2400/RH411 

N2401 /RH411 
N2401S/RH411 
N2405/RH401 

8 Track 
Akai CR81 

STEREO TUNER 
AMPLIFIERS (Carr. /packing 75p) 

53.60 
93-65 

67.20 

59.95 
8995 
63.75 
74.50 
79.85 
49.50 

66.20 

Akai AA8030 
Goodmans Module 80 
Goodmans Module 90 
Goodmans One/Ten 
Pioneer SX525 

5X626 
Rotel RX150A 

RX200A 
RX400A 
RX600A 
RX800 
RX154A 

Tandberg TR200MPX 
TR100®MPX 
TR1010MPX 

Teleton TSFSS 

92.50 
59.20 
75.75 
88-50 
90-75 

124.75 
4195 
53-95 
64-95 
90.00 

114.50 
78.30 
9515 

143.75 
149.95 
57-20 

8 TRACK PLAYER DECKS 
(carr. /packing 35p) 
Elizabethan 8 /LZ1 13-40 
McDonald /BSR T1385 12-75 

TD83V . 15-25 

IN CAR ENTERTAINMENT 
CAR RADIOS (carr /packing 35p) 
MW /LW Complete with speakers 
SHIRA Touring 7-00 
SHIRAMATIC 9.00 
PHILIPS RN270 13-65 
PHILIPS RP305 17.40 
PYE 2844 26-75' 
PYE 2062 18.25 
COURIER MC101 10 -95 
COURIER PC51 14 -75 
SHARP ATR 933 12-45 
SHARP AR 947 16.60 
STEREO CASSETTE (carr/packg 35p) 
Complete with Speakers 
SHIRA NA300 18.50 
SHIRA CP401 23.75 
PHILIPS N2607 26-40 
R /MOBILE 302CS 32.00 
PYE 2252 24.75 
PYE 2253 28.40 
HANIMAX HC6010 38.95 
SELMAR 

STEREO 8 
MW/LW I RACK (carr /packg 35p 

95 
) 

Complete with speakers 
SHIRA ST805 15.00 
WALTHAM THE 1500 21.00 
8 TRACK WITH MW /LW 
RADIO (carr /packg 35p) 
Complete with speakers 
SHIRA ST1000 25.70 
SHIRA ST2000 31.50 

MW /STEREO FM (carr /packg 35p) 
Complete with Speakers 
SHARP AR953 CAR RADIO 30.50 

CIS2000 15-25 Controller 5-90._A t J i r 211;). ua O InO Ol 42-65 

YOU CAN PAY BY 
BARCLAYCARD OR 
ACCESS 
For callers or by phone 
01-402 4736 
Easy credit terms for callers to 
309 and 354-356 

ALSO STOCKED AND 
DEMONSTRATED 
Armstrong - Acoustic Research 
Cambridge Audio Leak - Lux 
Marantz - Quad - Revox - Sansui 
Tandberg - Sugden - Wharfedale 
Goodmans - Celestion - Grundig 
Kef - Teac - Bose - Sherwood 
Call or phone 01 -402 4738 for 
best prices. 

EDGWARE ROAD, W2 

404 -406 Electronic Components and Equ- pment01- 4028381 Open:- 
354-356 354-356 HighFidelityandTapeEquipment01- 4025854/4736 9.m-6 Pm 
309 PA- Disco- Lighting High Power Sound 01- 723 6963 6days e week 
303 Special offers and bargainsstore All stores 
All mail to 303 Edgware Road, London W2 18 W pe,, aNdáy 

Saturday. 
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MAPLIN ELECTRONIC SUPPLIES 
ORGAN BUILDERS 

Model 120 

PROJECTS DESERVE A Centurion 
PROFESSIONAL QUALITY INSTRU- 
MENT CASE -4 MODELS 
Model 120 all aluminium two part :- " 
construction. Top and sides, blue 
hammer finish, front, rear and 
base: white. Others: mild steel 
three part construction. L 
Top, base, sides and detachable 
rear panel, blue hammer. Detach- 
able aluminium front panel finished so white. 

Dimensions in inches. Model 320 

Model W 11 D Price 
120 8 25 6 £1.85 
220 8 6 35 £2.85 
221 8 6 6 £2.80 
320 12 8 12 £5.00 
Chassie for model 320 £175 extra. 

Please send s.a.e. for free illustrated leaflet. 

LARGE 
or 

SMALL 

MES announce the very latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from CS to C9. * Each frequency 
digitally derived from a SINGLE h.f. master oscillator 
* Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT * Relative tuning NEVER 
DRIFTS ! * External control allows instant tune -up 
to other musicians. * Outputs will directly drive most 
types of dividers including the SAJ110. * And each 
output can also be used as a direct tone source. * Vari- 
able DEPTH AND RATE tremulant optional extra. 
* Gold- plated plug-in edge connexion. * Complete 
fibre glass board (including tremulant if required) ONLY 
37ín. x 4.51n. * Very low power consumption. 

* S.a.e. please 
for full technical 
details. 

* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DMO2T (with tremulant) ONLY 
£1425. 
DM02 (without tremulant) £1225. 
SAJ110 7 -stage frequency divider in one 14 pin DIL 
package. Sine or square wave input allows operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw -tooth by the addition 
of a few components. SAJ110: £2.83 each OR special 
price for pack of 12: £2500. S.a.e. please for data sheet. 

Trade enquiries 
welcome. 

#S9,ME 
DA'Y 

SERSVICE 

MAPLIN: Projected site of London's third airport. 

TRANSISTORS, DIODES & IC's. 
AC127 25p BF194 15p 0A90 7p 
AC128 20p BFY51 13p OA91 6p 
AC176 170 MPF102 36p 11,914. 4p 
AD149 47p 0044 20p 11,4148 4p 
AD161/2 69p 0071 20p 1N4001 65 
BC107 10p TIS43 28p 1N4002 OSp 
BC108 10p 21,1711 24p 1N4003 7p 
BC109 10p 21,2219 25p 11,4004 7íP 
BC147 10p 21,2646 45p 1N4005 Sp 
BC148 10p 2N2905 83p 1N4006 85P 
BC149 12p 2N2907 25p - 

1N4007 Sp 
BC168 13p 2N29260 10p W005 30p 
13C1690 12p 2N2926Y 10p WO4 38p 
BC182L 10p 2762926G 10p 7410 8 -pin 
BC204 14p 2N3053 18p D.Z.L. 88p 
BC209C 14p 2N3055 49p 741C 14 -pin 
BD131 45p 21,3819 24p D.E.L. 45p 
BD132 54p AA119 7p D.LL. Sockets 
BD131/2 £1.20 BY127 189 8 -pin 20p 
BD135 88p BY164 4Op 14 -pin 15p 

See our catalogue for our full range of transistors. 74 series 
1.0.'s bridges etc. 

CAPACITORS 
Sub-miniature 
Axial lead electrolytic 

Mfd V Price Mfd V Price 
1 63 Op 68 6.38p 
1.5 63 Op 68 16 Op 

2.2 63 Op 68 63 lOp 
3.3 63 8p 100 4 Bp 
4.7 63 Op 100 10 Bp 
6.8 40 6p 100 25 Op 
6.8 63 Bp 100 40 6p 

10 25 Op 100 63 12p 
10 63 Op 150 6,3 BP 
15 16 Bp 150 16 Bp 
15 40 Op 150 25 Op 

15 63 Op 150 40 10p 
22 10 8p 150 63 129 
22 25 8p 220 4 Bp 
22 63 Op- 220 10 Op 

.88 6.36p 220 16 Op 
33 16 8p 220 25 lOp 
33 40 OP 220 40 121, 
47 4 Op 220 63 18p 
47 10 6p 330 4 8p 
47 25 Op 330 10 Bp 

47 40 8p 330 16 lOp 
47 63 Op 330 63 22p 

PLUGS ANO SOCKETS 

Mid 
470 
470 
470 
470 
680 
680 
680 
680 

1000 
1000 
1000 
1000 
1500 
1500 
1600 
2200 
2200 
3300 
4700 

V Price 
63 Op 

10 10p 
25 12p 
40 l8p 
6.3 10p 

16 120 
25 18p 
40 22p 

4 10p 
10 12p 
16 18p 
25 22p 
6312p 

10 18p 
16 22p 
6318p 

10 22p 
6.3 229 
4 22p 

OMNIUM - 

GATHERUM 
PP3, 6 etc. battery clip dual min. 9p 

PP1, 9 etc. battery clip separate per pair Bp. 

Pair crocodile clips 1 red, 1 black insulated 
sleeve. 7P 

Solder Multitore 22swg 10 metres 20p 

Silicone grease in special dispenser 20m1. 48p 

Red neon 240V panel mounting 25p 

Lacing Cord Strong rayon cored PVC 
25m. 485 

Panel fuse holders 20mm 20p; 15" Sop 

Transformers 
LT700 min. output transformer Pri. 1.2k S2 

Sec. 5 S2 200mW 85p 

Sub -min. Mains Transformer 
6.0 -6V 100mÁ 95P 

12 -0 -12V 50mA 95p 
Size:Botb approx..) x 27 x Ilium. 

Min. Mains Transformer (Size: 46 x 31 x 
38mm) 0 -12V 250mA, 0 -12V 250mA £1.35 

Mains transformer MT3AT 
Pri. 200-220-240V, Sec. 12-15.20-24.30V 2A 

£2.48 

Mains Transformer MT206AT 
Pri. 200- 220 -240V, Sec. 0- 15 -20V 1A, 
0- 15.20V lA £310 

Also in stock: Wide range of brass and nylon 
nuts, bolts and washers + solder tags, 
shakeproof washers etc. 

DIN PLUGS 
2 pin (1 fiat) 8p 
3 pin 8p 
4 pin, 5 pin A 
(180 °), 5 

pia IOp 

DIN Sockets 
2 pin 8p 
3 pin, 4 pin, 5 pin 
A (180.), 5 pin B 
(240.), 6 pin 7p 

MAINS 
P360 3 pin 1.5A 
chassis plug with 
line socket. Per 
pair 24p 
SA 2190 3 pin 5A 
chassis plug 17p 
SA 1862 Line socket 
for above 19p 

McMURDO 
RP8 8 way chassis 
plug 385 

. 
s 

RS8 8 way chassis 
Bocket 52p 

PHONO 
Plug plastic 5p 
Plug screened 9p 
Chassis socket 4p 

JACK 
Std. 0" mono plug 
Plastic 13p 
Screened 17p 

Std. 5" stereo plug_ 
Plastic Bp 
Screened 255 
Open mono socket 

10p; Moulded 
mono rocket 5 " with 
2 o break contacte 
13p; Moulded stereo 
socket 5" with 3 
break contacts 18p; 
3.5mrn. plug plastic 
SP; screened Ilp; 
open socket Sp. 

WE KNOW YOU NEED 
IT! 

The MRS 1974 Catalogue 
is STACKED with dozens 
of tempting new lines. 
BRIMMING OVER with 

clear illustrations 
and detailed data. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system, EX- 
CITED by our BIG 
VALUE discount vouch- 
ers, STAGGERED by our 
UNBEATABLE speed of 
service. Take the first 
step towards real service 
NOWI Send ONLY 25p 
for our beautifully 
produced catalogue and 
leave the rest to us! 

POTENTIOMETERS 
Rotary miniature carbon track 5" spindle 

Single gang Lin or Log 
5k, 10k, 25k, 50k, 100k, 250k, 
500k, 1M, 2M (and lk Lin)12p 

Dual gang 
(Stereo) without 
switch Log or Lin 
5k to 2M as 
above 38p. 

Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M as above 23p 

PRESETS 
Sub -miniature 0.1W 
Vert or Mori. 
100, 250, 500, lk, 
2.5k, 5k, 10k, 25k, 
50k, 100k, 250k, 
500k, 1M Bp 

Wirewound 10% 1W 1" spindle 10, 50, 100R S4p; 250, 500, lk, 5k 
88p; 10k, S7p; 25k 40p; 50k 44p. 

KNOBS All 3" shaft. Grub screw fixing 

Diameter shown in brackets 

2630/1 K30/3 K30/2 
(13mm) (17mm) (13mm) 
24p 22p 28p 

F18 (26mm) 
with number- 
ed skirt 21p 

BK12 32mm 
long, black 41p 
pointer with 
white stripe Op 

F12 (33mm) 
21p - 

1030/8 (32mm) 

MK50 (34mm) 
27p 

CK4 (36mm) 
145p 

RESISTORS 
Carbon Film dW 5% 1 0 to 1M; 10% 1.231 to 10M E12 1p 
Carbon Film 5W 5% 1 S2 to 1052 ; 10% 1.251 to 10M E12 1p 
Carbon Film 5W 5% 11 S2 to 910k E12 A E24 1p 
Carbon Film 1W 5% 10 12 to 10M Ell 3p 
Metal Oxide 4W 2% 10 S2 to 1M El2 & E24 4p 
Wirewound 2 }W 10% 0'22ohms to 0'47ohms E12 10p 
Wirewound 25W 5% lohm to 270°h/es El2 10p 

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades 
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades 

sWiTeNEs 
Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 way; 
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p. 
Mains rotary DPDT 250V 2A 20p. 

Push to make 
non -locking 
12p 

Toggle 250V 1.5A 
with ON /OFF 
plate 25p. 

Slide 
Miniature 

DPDT 9p 

Sub -miniature toggle DPDT 
(12 x 12.5 X 14mm excl. 
toggle) 250V 3A 81p 

VATPlease add lotal. 'Post % & packing FREE in U.K. 
to the final to (10p handling charge on orders under 50p.) 

Orders and enquiries for catalogues to MAPLIN 
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh, 
Essex. PHONE SOUTHEND (0702) 44101 
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IIS'llhI4j0 
FULL 12 MONTH 

AFTER SALES 
SERVICE 

with probably the best 
discounts offered in the U.K.. 

ALL PRICES ARE INCLUSIVE OF V.A.?. 

FANTASTIC OFFER 
GARRARD SP25 Mk III. 
Goldring G800. Teak finish, 
plinth and tinted cover with 
mains lead and DIN plug and 
screened lead. All fully wired. 
Please add 11 75 14.95 for P. & P. and Ins. 

TURNTABLES 
Please add 95p P & P and Ins. 
ESP MP60 L9-25 
Garrard SP25 Mk Ill 19.95 
Garrard SL658 £1295 
Garrard AP76 £16 -65 
Garrard 401 £2750 
Garrard Zero 100 (sgle) 130.95 
Garrard Zero 100 (Auto) £34.95 
Goldring GL85 /P. P & C £65.95 
Goldring GI0I /P P & C £21.95 
Goldring GL72 £24.95 
Goldring GL721P £31.95 
Goldring GL75 £30 -95 
Goldring GL75 /P £38 -95 
Goldring GL75 Lid £4.25 
Thorens TD125 £60.95 
Thorens 70125 AB Mk ll 193.95 
Thorens TD 160 AB & C £51 -95 
Thorens TD165 AB & C 145.95 
Condor Auto Cleaner 

(Star Value) LI 40 P & P ISp 

TUNERS 
Please add 95p P & P and Ins. 
Alpha Highgate F7150 £32.95 
Amstrad Multiplex 3000 £23.90 
Metrosound FMS 40 £37.75 
Philips RH 621 £72-95 
Metrosound FMS 20 Mk II 137.75 
Rogers R /brook FET 4 (Cha) 132.95 
Rogers R /brook PET 4 (Cased) 

136.50 
Sinclair cased tuner 127.50 
Teleton GT202 (N /P) 132.95 

SPEAKERS 
El 65 for P & P (Per Pair) 
Amstrad Acoustra 1500 126.90 
Amstrad Acoustra 2500 £30.75 
Celestion Ditto, 15 L50.75 
Celestion Dicton 44 £79.45 
Goodmans D /Maxim £4095 
Goodmans Mezo 3 £5095 
Goodmans Havant £35.25 
Keletron KS4 11385 
Keletron KS8 £22 -50 
Sinclair QI6 E11.95 
Sinclair Q30 £30.95 
Wharfedale Denton II 126.80 

SPEAKER UNITS 
Wharfedale Linton Kit £1685 
Wharfedale Glendale Kit £29 -95 
Wharfedale Unit 3 £1630 
Wharfedale Unit 4 £270 
Wharfedale Dovedale Kit £44-95 

All prices correct 
at time of press 
(E. & O. E.) and 
ore subject to 
.Iterations 

AMPLIFIERS 
Please add 95p P & P and Ins. 
Amstrad 8000 Mk II £15.85 
Amstrad IC2000 Mk II 132. I5 
Amstrad Integra 4000 £2395 
Alpha Highgate FA400 £39.05 
Global 10 -f- 10 119.75 
Global 20 + 20 £2545 
Keletron 1000 £2295 
Keletron 1500 125.75 
Metrosound ST2OE Mk II /29.95 
Metrosound ST60 151.95 
Rogers Rlbrook (Ch) £41-IS 
Rogers R /brook Mk Ill (Ca) £44.50 
Rogers R /bourne (Ch) 654.25 
Rogers R /bourne (Ca) £56.95 
Sinclair 2000 £24.90 
Sinclair 3000 f31.95 
Sinclair 605 £21.45 
Sinclair PRO 602 x Z30 /PZS £16.40 
Sinclair PRO 60 2 x Z30 /PZ6 £19 -45 
Sinclair PRO 60 2 x Z50 /PZ8 

Trans £25.25 
Sinclair AFU PRO 80 (Filter 

Unit) P.O.A. 
Sinclair Stereo 80 Pre -amp P.O.A. 
Sinclair Z30 Amp £385 
Sinclair Z50 Amp 14.50 
Sinclair PZ5 Power Supp. 14.20 
Sinclair PZ6 Power Supp. £6-15 
Sinclair PZB Mains Trans. £4.95 
Sinclair PZ8 Power Supp. 66 -15 

TUNER /AMPLIFIERS 
Please add E110 P & P and Ins. 
Alpha FR 3000 E61.35 
Goodmans Module 80 £62.95 
Goodmans Mod 80 Com £10995 
Goodmans Mod. 90 £7695 
Goodmans One -Ten £92.95 
Rogers R /brook (Cha) 161.95 
Rotel 150A £4525 
Rotel 200A £57.95 
Status STA160 £89.95 

PLINTH AND 
COVERS 

£3.35* 
For Gar- 
rard SP25. 
2025 TC, 
3000. 
AP76, SL72B, SL958, etc 
L4-85 + 71p P. & P. 

CARTRIDGES 
Please add I 1p P & P and Ins. 
Goldring G850 
Goldring 0800 
Goldring 0800E 
Goldring G800SE 
Shure M3D 
Shure M44E 
Shure M55E 
Shure 75E0 Type 2 
Shure V15 
Shure M75EI Type 2 
Sonotone 9 TAMC 
Sonotone V 200F 
Audio Technica AT 66 
ADC 10E Mk IV 
Rosette SM 50017 
Rosette SM 500íE 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

£2.75 
E3.50 
£6-30 

610.90 
£3.25 
£4.51 
65-00 
19-25 

£25.95 
£7-95 
£1.20 
£8.55 
13.15 

£14.95 
L5-25 
L7.95 

Dent Pw I.174 Pentonville Road, London, N1. Telephone 01- 278 1 769 

Or: 4 Nigh View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01-550 1086. 

Open Monday to Saturday 9.30 a.m. to 
6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS- 
Order with confidence Send Postal Order. Cheque 

. Money Order. Bans graft. Giro or Cash by Registered 
Mad. CALLERS: Please note that cheques can only be accepted togetner' 
worn cheque cards ¡not Barclay Card/ 

2 minutes from KING'S CROSS, FUSION Si ST. PANCRAS 

on main road leading to the East and West Country 

822 

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

18 swg, 18p 
Size 15 
60/40 alloy 

22 swg, 22p 

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

and Savbit alloys 
in 7 gauges 25p 

Size 12 REEL 
for Service 
Engineers and 

Electricians. 
18 swg 

Savbit alloy. 75p 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 

cling catch. plastic- covered handles. Case 

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

Pricës shown are recommended retail, excluding VAT 
From Electrical and Hardware Shops. If unobtainable, send IOP p &p direct to: 

Multitore Solders Ltd., Hemel Hempstead, Hertfordshire 1-1P2 7EP 

WEYTRONIC 
IN 4003 
IN 4006 
IN 4148 
BC 107 
BC 108 
BC 109 
BFY 50 
2N 3055 (Solidev) 

TRIAC (Plastic) 
8 amps 200v. 
40668 (RCA) 
8 amps 400v. 
40669 (RCA) 

DIAC 

1-99 
5p 
ßp 
5p 
9p 
9p 
9p 

17p 
48p 

100 -í 
4p 
7p 
4p 
8p 
8p 
8p 

14p 
43p 

69p 59p 

78p 69p 

45412 (RCA) 25p 18p 

LINEAR (Teledyne) 
741 8 pin 39p 36p 
Prompt despatch by post. 
All Devices Brand New. 
Please add 10% V.A.T. plus 10p postage. 

Cash with order to:- 

WEYTRONIC 
5, ROYAL TERRACE, WEYMOUTH, DORSET 
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN 
YOUR HANDS "! ALMOST UNBELIEVABLE! Think of 
the year 1984 and what might be produced then -now get the 
fantastic ASTRAD 17 and SEE for yourself that the incredible 
Russians have done it all NOW! It's the radio perfectionist's 
dream come true! THIS ONE SUPERSEDES ALL EARLIER 
MODELS! It will probably make your present radio seem like 
a "crystal set "! Complete with optional battery eliminator for 
both battery and mains use! We're almost giving them away at 
only £18.50 -a mere fraction of even today's Russian miracle 
price! We challenge you to compare performance and value with 
f80 radios! *Send quickly, from receipt of goods test on mail 
order 7 days approval, refund if not delighted. Or call. Volume 
controlled from a whisper to a roar that would fill a hall! Much 
wider band spread, for absolute "pinpoint" station selec- 
tion! Plus "MAGIC EYE" tuning level indicator for ultra 
perfect tuning sensitivity! Yes, the Russians have surpassed them- 
selves, proving again their fantastic ability in the field of electronics 
and brilliantly reflecting their advanced micro-circuitry techniques 
in the field of spaceship and satellite communications. Yes, EVERY 
WAVEBAND instantly at your fingertips including Standard 
Long, Medium, Short and Ultra Short Waves to cover the 
four corners of the earth during 24 hours a day including all 
normal transmissions, VHF, FM /USW, AM:LW, MW SW, 
gets, locally. local & new stations, not yet operational, and 
messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on expensive 
T.V.'sl). Every waveband clicks into position giving incredible ease 
of station tuning! Genuine push -pull output! ON -OFF volume and 
separate Treble and Bass tone controls for utter perfection of 
reproduction and tone! Press -button dial illumination! Take it 
anywhere =runs economically on standard batteries (obtainable 
everywhere) or direct through battery eliminator from 220/240V 
AC mains supply. Internal ferrite rod aerial plus built -in "rotatable" 
telescopic aerial extending to 39 in approx. It's also a fabulous 
CAR RADIO. Can also be used through extension amplifier, 
tape recorder or public address system. SIZE I3in x 10in x 
4 }in overall approx. Magnificently designed, in highly polished cases. 
Made to give years of perfect service. Purer & sweeter tone than 
ever. (U.K. service facilities & spares available for years & years to 
come, if ever necessary!). With WRITTEN GUARANTEE, manual 
with simple operating instructions & circuit diagram. PLUS 
ultra sensitive earphone for personal listening. ONLY £18.50 
(with mains /battery eliminator £2.25 extra) BOX, POST, ETC. 
45p. NO MORE TO PAY! *BUT WAIT, for only 75p 
extra you get the sensational "COMPUTERISED" WORLD 
TUNING GUIDE (it enables you to zone & time in a flash for 
transmissions the whole world over -even a child can do it in a 

flash -it even lets you know when to tune into the U.K. 
when abroad. NO GUESSING! NO MESSING!) PLUS Standard 
'longlife' batteries and Converter Plug. (Sorry -We cannot 
change these new radios for any earlier model purchased.) Send 
quickly to Uxbridge Road address, or call at either Store. But 
HURRY! SHOPERTUNITIES SAVE YOU ffE's and ELL's 

LATEST RUSSIAN RADIO TECHNOLOGY 
SHRINKS THE WORLD! *COMPUTERISED? 

SFABULOUS ASTRAD 17 
'' f RTABLE RADIO &COMMUNICATIONS 

RECEIVER WORLD WIDE 
EssutREFPrtn. 

ISTORS TRANS 

28 A DIODES! 

WAVEBANDS: 

Phis 
STANDARD WNGand MEDIUM 

5SHORT WAVEBANDS 
pue( ULTRA SHORT WAVES 

(V.H.EAMW ÚSW 
y M i V c 

04Bo5x Pp 
MAINS/BATTERY 
ELIMINATOR £225extra 

Combined 
V.H.F AMIE M 

RADIO and 
CASSETTE 

TAPE RECORDER `` \ _ 
II 

REG D..-- £4 & PLAYER 

oa f 
sop 

WITH REMOTE 
CONTROL MICROPHONE 

FIRST TIME EVE 
*NOWAVAILABLE WITH 

fabulous"COMPUTERISED` 

WORLD TUNING GUIDE! 
NO MORE GUESSWORK- 

INSTANT DATA at your fingertips - 
enables youtoZDNE &TIME INAFLASH 

for transmissions the world aver! 

f ' '' TAVE£16D2e1 
avg4m9Azov AC /DC BATTERY /MAINS 

(qgcette 
TAPE 

RECORDER 
&PLAYER 
With remote 

control 

microphone. 

FIRST 

CLASS 

MAKERS 

WE COULD 
CHARGE UPTO 

£26'07! iI °` ETC 50 
Shopertunities "thunder" ahead with an offer that's FANTASTIC (even 
by our standards!). We've snapped up 500 magnificent machines. Latest sen- sation in the world of sound! First -class makers! Fabulous VHF, AM /FM Radio AND Cassette Tape Recorder & Player combined & it also runs off standard batteries or mains. (Simply plug in the 220/240V AC line cord.) 
Record and play back anything, anywhere! IMPORTERS RECOMMENDED RETAIL PRICE £44! WE OFFER AT UNDER HALF PRICE 
Wonderful features * Press -button Keyboard Control Panel or latest 
MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery 
check /recording level indicator or built -in automatic Leveller! * Separ. ate ON/OFF and HI -LO volume controls! *Heavy duty built-in speaker! * Earphone (for personal listening or "monitoring ") and extension speaker sockets! * Remote control microphone! * Built.in swivel 
telescopic extension aerial (24in. approx.)! Magnificently made case with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 
90 or 120- minute Cassette Tapes, obtainable everywhere. AND the amazing built -in full circuit VHF, AM /FM Radio gives you superb clarity of tone, incredible station selection. Unique rotating Station Selector Dial -gets, locally, 
local city and regional stations in every part of the country, plus B.B.C. National, 
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could pay E££'s more for a Car Radio or Car Cassette player ALONE! E20.97, carr. etc:, 50p-NO MORE TO PAY! Complete with simple instructions, 
remote control microphone with on /off switch and microphone stand. WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day 
approval from receipt of goods, refund if not delighted. Or call. 
BONUS OFFER Batteries and Cassette Tape 28p extra if required. Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb 
de luxe portable BATTERY /MAI NS tape recorder and player -and incredible 
Shopertunities bring it to you for ONLY L10.95. Due to our cut price we 
cannot name first -class makers -but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. 
No fiddling with awkward tape and reels, just "slap -in" a cassette and off 
you go! (Takes 30, 60 or 90 minute standard cassette tapes obtainable every- 
where.) Amazing performance ensures perfect tapings and superb repro- 
duction! Remote control microphone. Rapid Rewind! Fast forward! Beautiful 
tone from a whisper to a roar! Complete- record anywhere, indoors or 
out! Runs on standard batteries AND 220 /240V AC mains. Separate 
lacks for remote control microphone, etc. Size 9 4.in x Sin x 2 4in approx. 
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full 
instructions. (Importers recommended selling price £26.970 OUR PRICE 
ONLY f10-95, post, etc. 50p. NO MORE TO PAY! *Send quickly, 
test on mail order 7 days approval from receipt of goods- refund if not 
delighted. BONUS OFFER -Cassette tape, Standard batteries AND 
microphone stand 55p extra, if required. 

! Order by post to Uxbridge Road address or call at either store. Bargains 
I galore at both stores. -- (COMMERCIAL TRAVELLERS PLEASE I NOTE Merchandising office at Holborn Store.) 

SHOPERTUNITIES LTD. 
Dept. WP /NC /36, 164 UXBRIDGE RD. (facing Shepherds Bush Green), 
LONDON WI2 BAH. (Thurs. I, Fri. 7). Also at 37/39 HIGH 
HOLBORN (opposite Chancery Lane), LONDON. W.C.1. (Thurs. 
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
la GLOUCESTER ROAD. LITTLEHAMPTO PI, SUSSEX 
All prices inclusive of V.A.T. Telephone 6743 

0A2 .40 
OB2 .40 
004 .47 
1A3 .52 
1A5GT .50 
1A7GT .85 
1B3GT .52 
SHOOT .65 
1L4 .14 
1NSGT .65 
1115 .38 
184 .83 
104 .65 
1175 .90 
2021 .49 
20115 .55 
8A4 .42 
9D6 .19 
3Q4 .49 
3Q5GT .55 
384 -33 
40136 -55 
6008 .55 
5T4 30 
6Ú4G -30 
5V4G .54 
5Y9GT .88 
5Z4G .35 
5Z4GT 35 
6/30L2 .60 
6Á8G 1.25 
6AC7 .49 
6AG5 .27 
6AH6 .50 
6AJ5 .75 
6AK6 .34 
6AK6 .60 
6AMSA 55 
6AN8 .49 
6AQ5 .40 
6AB5 .55 
6A87 1.00 
OATS .33 
6AÚ6 .30 
BAVE .38 
6AWBA .65 
6A %4 .55 
6B8G .80 
6BA6 - .28 
6BCS .60 

6BE6 .28 
6BH6 .70 
6BJ6 .50 
6BQ7A .50 
BBR7 .95 
5E58 .85 
61387 1.40 
6BW6 .85 
6BW7 .68 
6BZ6 .49 
6CB6A .40 
6C4 28 
609 1.00 
6CD60,.80 
6CGBA .75 
WHO .80 
BCL6 .55 
6CM7 .75 
60175 .75 
6CW4 .70 
6DE7 -75 
6DT6A -75 
fiEW6 .75 
6E5 1-00 
BF1 .70 
6F60 .50 
6F13 .55 
6F14 .75 
BF18 .55 
6E23 .85 
6E24 .85 
6E25 1.00 
6E28 .70 
6E32 .65 
6G1f8A .75 
60116 .85 
6GU7 .75 
6H6GT .18 
6J5GT .32 
8J6 .25 
6J7G .30 
607(M) .88 
6JU8A .75 
6K7G .19 
6KeG .35 
OLI 2.00 
6L6GT .58 
6L7 2.00 
6L38 .49 
6119 2.00 

6LD20 .55 
6N7GT .80 
6Q7G .50 
6Q7GT .50 
6Q7(M) -55 
6R7G .60 
6R7M 75 
68A7 .44 
68C7GT .83 
68H7 .44 
68K7GT .44 
68Q7GT .38 
BV6G .17 
6V6GT .38 
6%4 .80 
6%6GT .38 
7B6 .75 
7B7 " .50 
7117 .75 
7R7 1.60 
7Y4 .85 
7Z4 .80 
9D7 .65 
1002 .86 
lODE7 .55 
10F1 .60 
10F9 .85 
10E18 .55 
lOLD11 .70 
10P13 .70 
1OP14 2.00 
12A6 1.00 
12AC6 .65 
12AD6 .85 
12AE6 .85 
12AT6 .35 
12AU6 .45 
12AV6 .40 
12BA6 .30 
12BE6 .38 
12BH7 .27 
12J7GT .55 
12K5 .95 
12K7GT .88 
12Q7GT45 
12807 .50 
12807 .38 
128117 .35 
12807 .44 
128Q7 851 

13E86 .80 H11309 1.40 PIMA .55 UF89 .38 AC128 22 BC115 OA85 09 EF89 .27 HVR2 .58 PL82 .87 UL41 .65 AC132 .22 BC116 .28 0A90 14 EF91 .30 HVR2A .58 PL83 .89 UL84 .38 AC154 28 BC118 25 0A91- .10 EF92 .80 KT2 .25 PL84 38 UM80 .44 AC156 22 BCY10 .50 0A95 10 EF98 .80 KT41 .98 PL504/600 UY41 .49 AC157 -28 BCY12 -55 OA200 10 EFI83 .29 KT44 .75 47 UY85 .88 AC165 88 BCY33. 22 OA202 11 EF184 .82 KT66 2.40 PL508 .90 U10 1.00 AC166 .28 BCY34 25 0C22 42 EH90 .45 KT81 2.00 PL609 1.15 U12/14 1.00 AC168 42 BCY3S -25 0023 42 EL32 50 KTW61 £1 PL802 .95 U19 1.73 AC176 81 BCY39 -28 0C24 .42 14H7 .55 85A3 40 EAF801 .55 EL34 .54 KTW62 £1 PY33/2 .50 U25 .65 AC177 -31 BCZ11 42 0025 42 19AQ5 .42 9001 .75 EB34 .25 EL35 1.00 MHLD6 £1 PY81 .31 U26 .60 ACY17 88 BF158 $2 0035 .35 19G6 1.40 9000 240 EB91 .15 EL37 1.00 P61 1.00 PY82 .25 17191 .70 ACY18 22 8F159 28 0C36 .47 20D4 2.00 150B2 .75 EBC41 .55 EL41 .60 PABC80.38 PY83 .88 U251 .80 ACY19 81 BF163 22 0C44 11 20E2 .75 807 .59 EBC81 .35 EL81 .60 PC86 .60 PY88 .88 U301 .58 ACY20 .20 BF173 .43 0C46 12 20L1 .88 5702 80 EBF80 .89 EL83 .55 PC88 .80 PY500 .80 17403 .75 ACY21 21 BF180 33 0C46 .17 20P1 .55 5763 2.00 EBF83 .48 EL84 .23 PC96 .75 PY500A .80 U404 .49 ACY22 17 8F181 .44 0070 44 20P3 80 7475 1.00 EBF89 .30 ELIO .40 PC97 .45 PY800 .81 U801 .76 ACY28 20 BF185 .44 0071 12 20P4 .88 AC/PEN88 EBL21 1.50 EL86 .88 PC900 .45 PY801. .31 U4020 .55 AD140 40 BF194 1.7 0072 12 20P5 1.38 AC2/PEN/ EC86 .50 EL91 .88 PCC84 .40 PZ30 .48 VP23 .75 AD149 55 BFY50 .35 0074 -25 25A60 .38 DD .98 EC88 .59 EL95 .89 PCC85 .44 QQV03/10 VP41 .75 AD161 .50 BFY61 21 0075 12 25L6G .50 AC6PEN.38 EC92 .45 EL360 1.20 PCC88 .60 1.20 V17133 -35 AD162 .50 BFY62 -22 .0076 17 25Y5G .70 AC/TH1 £1 ECC33 1.60 ELL80 1.00 PCC89 .50 Q275/20 £1 W107 .85 ADT140 89 BYI00 .20 0077 30 25Z4G .33 AL60 LOO ECC35 -95 EM80 .40 PCC189 .53 QS95/10 21 W729 .60 AF106 55 BY105 -20 0078 17 25Z5 80 ATP4 40 ECC40 75 EM81 .40 PCF80 28 QV04/7 21 %65 .85 AF114 B8 BY114 .20 0078D -17 25Z6G 70 AZ1 .80 ECC81 .29 EM83 .65 PCF82 33 R19 .88 %66 .65 AF115 .17 BY126 17 0081 12 281/7 1.00 AZ31 .80 $CC82 .28 EM84 .40 PCF84 .59 TH233 .98 Transistors AF117 .21 BY127 .20 OC81D 12 30A6 .85 AZ41 .65 ECC83 .28 'È3185 1.00 PCF86 .44 TP2620 .98 & Diodes AF121 .33 BYZ10 28 0082 -12 30C16 .75 CLS3 1.50 ECC84 '80 EM87 .68 PCF200 .67 UABC80.88 2N404 20 AF124 .28 BYZ11 28 0082D 12 30C17 .90 CV63 .53 ECC85 .88 EMM803 £2 PCF801 .48 17AF42 .55 227966 88 AF125 49 BYZ12 -28 0083 -22 30018 .73 CY1C 1.00 ECC86 85 EY51 .40 PCF802 .50 UBC41 .53 2N1756 .55 AF126 20 BYZ13 28 0084 26 30E5 .85 CY31 .29 ECC88 .44 EY81 .40 PCF806 .70 UBC81 .45 2N2147, 94 AF139 72 CG12E .33 00123 25 30FL1 .75 DAF91 .30 ECC189 .53 EY83 .64 PCH200 .70 UBF80 .88 2N2297 25 AF178 .75 GD9 OC139 .35 30FL2 .75 DAF96 .44 ECC804 .60 EY84 .70 PCL82 .32 UBF89 .85 2E2369 24 AF180 .53 GET113 83 0C169 -25 30FL121.00 DF91 .30 E00807180 EY87/8 .83 PCL83 .54 UBL21 .77 2N2613 .43 AF186 .81 Ml .17 0C172 .39 30FL13 .55 DF96 .44 ECF80 .84 EY88 .40 PCL84 88 UC92 .45 2N3053 38 BA115 -15 0A5 81 OC200 24 30FL14 .85 DH63 .50 ECF82 .84 EZ40 .55 PCL806/85 UCC84 .75 2N3121 875 BA116 -28 0A9 .14 OC201 -42 30L15 .75 D1176 .45 ECF86 .75 EZ41 .50 .55 UCCSS .38 2N3703 21 BA129 14 °A10 .47 0C203 88 30L17 .70 DK40 .70 ECF804 EZ80 .24 PCL86 .47 UCF80 .65 2N3709 .22 BA130 .11 0A47 .11 0C204 .88 30P4M4 DK92 .70 2.10 EZ81 .25 PD600 1.44 UCH21 .86 2N3988 .55 BA153 .17 0A70 17 0C205 .47 1.00 DK96 .55 ECH21 1.50 GY501 .75 PF.N45 .80 UCH42 .65 22323 .55 BC107 .14 0A73 17 30P12 .80 DL92 .28 ECH35 .85 OZ32 .54 PEN46 .20 TIC/181 .88 AA119 .17 BC10S -14 OA79 10 30P19¡ DL96 .88 ECH42 .70 GZ33 1.00 PEN453DD UCL82 .88 AA120 17 BC113 28 OA81 10 30P4 .75 DM70 .44 ECH81 .30 GZ34 .57 2.00 1.7CL83 .60 AA129 17 30PL1 .88 DM71 2.00 ECH83 .44, GZ37 .67 PENDD- UF41 .70 AAZ13 -20 
30PL13 .75 DY87/6 .30 EC1184 .44 HABC80.44 4020 .88 UF42 .70 AC107 17 30PL14 .80 DY802 .83 ECL80 .40 HL23DD.75 PL33 40 UF80 .35 AC113 .28 
30PL15 -.95 ESOCC 1.65 ECL82 .84 HL41DD 32 PL36 .56 17F85 .44 AC126 -14 
35A3 .65 E8OF 1.20 ECL83 .57 HL42DD.70 PL81 .44 UF86 1.00 AC127 2-0082 .53p. Set of 3-0083 .726. 35D5 .75 E83F 1.20 ECL84 .60 
35L6GT .5b E88CC 80 ECL85 .80 VALVES ALSO REQUIRED FOR CASH LOOSE OR BOXED, BUT MUST BE NEW. OFFERS 35W4 .83 E92CC 1.00 ECL86 .40 MADE BYRETURN. 
35Z40T .32 EISOF 1.00 EF22 1.50 All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only. 35Z5GT1.00 E182CC1.00 EF40 .60 Despatch charges:-Orders below £5, add 10p per order up to three items, each additional item 3p 50B5 85 E1148 .53 EF41 .70 extra. Orders between £5 and £10 add 25p total. Orders over £10 are post free. Same day despatch. 5005 .45 EA60 .27 EF42 .55 by first class mail. Any parcel insured against damage in transit for only 3p order extra. Terms 5001160 1-25 EA76 1.00 EF73 1.50 of business free on request. 
SOEHS -55 EABC80 .30 EF80 .28 Business hours Mon.-Fri. 9-5.30 p.m. Closed 1-2 p.m. and Flats. We do not handle seconds or 60L6GT .65 EAC91 .75 EF83 .63 rejects, which are often described as "New and Tested" but have a limited and unreliable life. No 85A2 .80 EAF42 .50 EF85 .34 enquiries answered unless S.A.E. is enclosed for reply. No overseas orders accepted. . 

MATCHED TRANSISTOR SETS: - 
LP15 (AC313. AC154. AC157. AA120) -58p 
per pack. 1 -008110 & 2 -OC81, 47p. 
1 -0044 & 2 -0045, -47p. 1- 0082D. & 

PLUGS & LEADS 
Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 135 }" Jack 27p 
Pack 130 +". Jack Stereo 50p 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 
Ready -made Leads 
3 pin to 3 pin Din 70p 
3 pin to open end S5p 
5 pin to 5 pin Din 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs 11.00 
Speaker lead Din to spade 

12ft 40p 
Extension lead Din plug to 

socket 12ft. 70p 
All leads approx. 6ft. in length 

DIAMOND STYLI 
8TA; 9TA; 9TAHC; GP9I; 
ST4; ST9; EV26; GC8.AlI at 80p 
each. 
Double Diamond 1E1.25 
Diamond suitable for Orbit 
NM22; G800; M3D £225 each 

CARTRIDGES 
Goldring G800 £6.00 
Orbit NM22 £4.00 
Shure 75/6 16.00 
Sonotone 9TAHC (Dia) £200 
Sonotone 8T4Á (Dia) £1.50 
Ronnette 105 (Dia) El .25 

RECORD CARE 
Cecil Watts Dust Bug 
Parastatic Disc Preener 
Antistatic Fluid 
Dust Bug Spares 

(Brush & Roller) 

f1.20 
45p 
20p 

I,5p 
CASSETTE TAPES 
Audio -Magnetic C60 
Qty 3 6 10 20 
PricejL1001EI.901E3.201E6.30 
Cassette Caddy EI 20 
Cassette Head Cleaner 35p 
ZONAL ILFORD TAPE 
5" Standard 600ft 25p 
5 2" Standard 900ft 50p 
7" (Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

1800ft El .25 
7" Reel of Leader Tape 

(Blue or green) 75p 

HEADPHONES 
Sennheisser HD414 
AKG K50 
Beyer DT48S 

110.60 
£6.50 

£35.00 
MICROPHONES 
AKG D109 ffI.50 
AKG D202E1 E39.50 
AKG D190C £17.00 
AKG D190E E18.20 
AKG D224 E50.00 
Sennheisser MD21IN £4500 
Sennheisser MD413N £27.00 
Sony ECMSO E8S00 
Audio RMS7F Radio Mike 

¿210.00 
SPEAKERS 

All prices include VAT and E.M.I. 350 Kit 8ohms E8.20 
postage E.M.I. 450 Kit 8ohms £4SO 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CMI7 ORS Telephone; Matching 476 

824 

PHOTOELECTRIC KIT 
CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra -Red Photo - transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady - Light Photo -Switch /Counter /Burglar Alarm, etc. (Project No. 1) which can be modified for modulated -light operation with a few additional components. 

PMOTOELECI RIC 

.v,seu 
ALARM 

t vc.M 

PHOTOELECTRIC KIT 
E2.85 - 

Postage and Pack. 15p (U.K.) 
Commonwealth 

SURFACE MAIL 25p 
AIR MAIL £1.40 

Australia, New Zealand, 
S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plane for Building 
10 advanced Designs 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms. Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks. Infra -red filter, pro- jector lamp holder, screws, nails, brackets, building plans, etc. Price £1.45. Postage and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p. 

LONG RANGE INVISIBLE BEAM OPTICAL KIT CONTENTS: As above. Twice the range of standard kit. Large Lenses, Filter, etc. Price £2.10. Postage 15p (U.K.) Commonwealth: Surface 20p. Air Mail £1.15. 

BIOFEEDBACK AMPLIFIER KIT 
Tunable, General- Purpose. Interference -Rejecting Differential Amplifier for experi- mental investigation of signals produced by the brain, heart and muscles. When used with an oscilloscope, or aural indicator, it enables you to monitor your brain - waves, learn to relax, \meditate, etc. 
CONTENTS: All Capacitors, Resistors, Pots, Semiconductors, I.C., Electrodes, Leads, Chmsis, Case, Batteries, Plans and Instructions. Price 24.75 postage and pack. 25p (U.K.). Commonwealth: Surface 30p. Air Mail £1. 

ALPHA -BETHA -THETA BRAINWAVE MONITOR KIT Aural Brafnwave Indicator for use with a Biofeedback Amplifier. Converts subsonic brain frequencies into audible signals for easy recognition. 
CONTENTS: Resistors, Pots, Capacitors, Transistors, Diodes, Leads, Chassis, Case, Earphone, Battery, Plans and instructions. Price 2 825, postage and pack. 15p (U.K.) Commonwealth: Surface 25p. Air Mail 75p. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 

Send S.A.E. for full details, a brief description of all Kits and Projects. 
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YOU AIN'T HEARD NOTHIN' YET!! 
.. until you tune in to stereo perfection with 'Varicap' 

'p.e.' f.m. varicap stereo tuner. Size approx. 84" x 24" x 62" 
This elegant and practical stereo tuner features 
push button "spot -on' tuning with up to five 
simple pre -set stations (no difficult tuning dial 
and drive cord). It's easy 'no problem' construc- 
tion requires only a few simple setting adjust - 
ments with a D.C. Voltmeter. It incorporates NEW 
pre -set modules for R.F. and I.F. circuits, this 
eliminates the need for the usually difficult circuit 
alignment. 
All this, cpupled with the latest Motorola high 
efficiency, Integrated Circuit 'phase lock loop' 
stereo decoder and automatic stereo lamp indi- 
cator, ensures perfect stereo reception. 
The 'Varicap' is, in our opinion, THE most easily 
constructed stereo tuner available which will 
achieve professional results. 
The kit comprises Fibre glass P.C. board, elegant 
slimline teak veneer cabinet, brushed aluminium 
front panel, push buttons, instructions, in fact 
everything you need. 
We also supply any of these kit components as 
separate items. 

Total kit price ONLY £28.50 (inclu- 
sive of VAT and postage). 

IDEAL FOR USE WITH THE 'TEXAN', 
'GEMINI' OR ANY OTHER GOOD QUAL- 
ITY STEREO AMPLIFIER. 

PARTS FOR PRACTICAL WIRELESS PROJECTS: 
After many requests, Electro Spares are supplying lists of com- 
ponents for ALL projects featured in 'Practical Wireless' from July 
1973 issue onwards. We regret that we cannot supply lists for 
projects published before this date. 
All you have to do is send us a stamped addressed envelope, not 
less than 9" x 4 ", stating which project is of interest to you. We 
will then forward you an individually priced list of the components 
required, there is, of course, no necessity to purchase a full kit, you 
may purchase only the parts you require at any one given time. 
W: believe this method of 'one source' buying can save you time 
and postage - AND THAT MEANS MONEY I ! 

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES 
ARE NEW, BRANDED PRODUCTS OF REPUTABLE 
MANUFACTURERS AND THEREFORE CARRY THE 
MAKERS FULL GUARANTEE. 

'P.E. "GEMINI' STEREO AMPLIFIER. 
The 'Gemini' is a quality hi -fi stereo amplifier for the home cons- 
tructor, featuring a genuine 30 watt R.M.S. per channel output 
into 8 ohms. Total harmonic distortion of 0.02% and a frequency 
response ( -3dB) 20Hz - 100kHz, at all power levels. 
We are continuing to supply components for this fabulous ampli- 
fier, which is now recognised as practically THE ultimate in 
High- Fidelity. 
We know no better unit for the home constructor - hundreds have 
been supplied throughout the world. 
Electro Spares have available a booklet containing full specification, 
complete constructional information, wiring diagrams and fault 
finding guide etc. 
The price is 55p + 4p postage, along with which we will send 
you our new LOW PRICE LIST. Price list available separately on 
receipt of a large S.A.E. 
Our new Mail Order department address is set below. We aim for 
quick, efficient service - or why not pay us a call, we make all 
enthusiasts welcome and there are no parking problems. 

ELECTRD 

eS 

288 Ecclesall Road, 
Sheffield S11 8PE. 
Tel: (0742) 668888 

THE COMPONENT CENTRE OF THE NORTH 
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Exciting...the Stereo 21! 
Can you really get 
sound quality like 
this FOR LESS 
THAN f19? 
YES, YOU CAN! 
WITH THE NEW 

STEREO OO 

1 

Until now, richly satisfying sound has always cost a richly satisfying price. But not 
any more! For an almost unbelievable £18.45, you can have Stereo 2I -audio for the 

connoisseur! Whatever your taste in music, you can hear it on STEREO 21 
the way its composers heard it in their dreams! Beethoven or 

Mahler ... Ellington or Jellyroll Morton ... Das Nibelung 
or Jesus Christ Superstar . .. Carols from King's 

College Chapel or the return of a Beatle . 

from a prettily fluting baroque 
organ to the newest pop group at full 

throttle- STEREO 21 does them 
all justice! 

And have you ever seen a handsomer 
audio installation? Compact enough 

to go in a university student's bedroom - 
study, elegant enough for the suavest 

penthouse pad in Town, STEREO 21 
offers you all the pride of possession as 

well as a thrilling musical experience! 
Top -quality amplifier, BSR turntable, match- 

ing speakers. Deck and speaker cabinets you 
simply wrap round and glue to build. Screw 

in the amplifier and connect up (all push 
fit no soldering whatsoever), so simple 
literally anyone can do it. Except for glue 

and panel pins all parts supplied in- 
cluding full instructions -all for £18.45 

(plus the cost of post and packing if 
you buy by mail), and -to round 

it all off-a money refund if not 
satisfied if your pleasure in 

STEREO 21 is not complete! 
Just think -in only a few days 

you could be giving your ears 
the treat of a lifetime -AND 

introducing your envious friends 
to STEREO 21 

Power Output 2.7 Watts per channel and 
headphone socket with automatic cut out 

provision for auxiliary inputs -radio, tape, etc. 
and output for taping discs. Overall Dimension: 

Speakers approx. 15f" x 8" x 4 ". Complete deck and 
cover enclosed position approx. 15f" x 12" x 6 ". 

Personal shoppers and mail order price 

£1845 INCLUDING VAT 
plus £I -60 p + p. 

Diamond stylii, if required, L1.37 extra 
Specially selected pair of stereo headphones with 
individual level controls and padded earpieces to 
give optimum performance, if required £3.85. 

EMI SPEAKERS AT 
UNBELIEVABLE PRICES 
950 Kit. Five matched speakers and 
crossover unit for handling up to 
45 watts, from 20 to 20,000 Hz. 
Huge 19" x 14" (approx.) high 
efficiency 16, 500 -gauss bass unit 
built on a heavy diecast frame. The 
four 10,000 gauss tweeters, each 
34" dia. approx., are fed by the 
crossover with a critically adjusted 
signal for maximum fidelity. Imped- 
ance at I kHz is 8 ohms. Bass coil 2 ", 
others 0.5 ". Recommended list price 
£4400. 
OUR PRICE £2500 1- £1.50 p & p 

R 
826 

C 

15" 14A!780. Bass unit on a 
rigid diecast chassis. Superior 
cone material handles up to 
50 watts RMS, and is treated to 
give a smooth frequency res- 
ponse. Resonance 30 Hz. Fluse 
360,000 Maxwells. Impedance 
at I kHz is 8 ohms. 3" voice 
coil. 

Recommended retail price 
£40.80. 

OUR PRICE £18.70 
+ £I 50 p & p 

RADIO AND TV COMPONENTS (ACTON) LTD, 2IC HIGH STREET 
ACTON, LONDON W3 6NG 323 EDGWARE ROAD, LONDON W2 
Edgware: 9 a.m. to 5.30 p.m., half day Thurs. 
Acton: 9.30 a.m. to 5 p.m. Closed all day Wed.; also see opposite. 
Mail orders to Acton. Terms C.W.O. All enquiries Stamped Addressed Envelope 

Goods not despatched outside U.K. 
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F61 VISCOUNT III 
a boost in the output, 

VISCOUNT III now gives you an imposing 20 watts per channel -and the price quoted is 
actually INCLUSIVE OF VAT! 
The money's important, of course, but not nearly so important as value for money! And that's something you get in abundance with VISCOUNT Ill. We design it ... we make it ... we sell it direct to you -passing on all the economies that come from cutting out middle -men! That's the only way you can get so much quality for so little money! 
The unique VISCOUNT 111 amplifier, plus the Garrard SP25 Mk III deck, plus the magnificent 
Duo Type III matched speakers (or Duo Type II for a small room) give you an audio installation 
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en- 
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli- fier you'll find all the facilities you need -volume, bass, treble and balance controls, plus 
switches for mono /stereo, on/off function and bass and treble filters. Plus headphone socket 
on the back. 
The heart -stopping timbre of Tom Jones at his most virile ... the last lingering harmonics of a 
solo performance by Heifetz or Menuhin... , the pathos and the panache of Liza Minelli the 
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist- 
hear every nuance with a fidelity that you have never experienced before! 
Come and hear VISCOUNT Ill! If it's inconvenient to travel, buy by post in the confidence 
that you won't be disappointed (and with a 24 -carat Money -Back Guarantee to give you extra 
reassurance). Don't settle for second -best! 
SPEAKERS: Duo Type II Size approx. filin x I01in x bin. Drive unit 13in X Bin with 
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14.00 a pair 4- £2.20 
p. & p. Duo Type III Size approx. 234in 11*in x 9 1in. Drive unit approx 13;ín x 8,, =in with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 201-Iz to 20kHz. Teak veneer 
cabinet. £3200 a pair + £3.30 p. & p. 

PRICES :SYSTEM I 
Viscount III R102 

amplifier £2420 r LI p&p 
2 Duo Type II speakers £14.00 -r'42.20 p&p 
Garrard SP25 Mk Ill 

with MAG. cartridge 
/plinth & cover 618.00 + £1.75 p & p 

total £5620 
Available complete £49'00 ±"*" for only p &p 

PRICES : SYSTEM 2 
Viscount R102 

amplifier £24.20 ; LI p & p 
2 Duo Type III speakers £3200 -f £3.30 p & p 
Garrard SP25 Mk Ill with 

MAG cartridge 
plinth & cover £18.00 -f £1.75 p & p 

total £74.20 

Available complete 
r 

£65.00 
P 8 p 

THE TOURIST PUSH- 
BUTTON CAR RADIO 
KIT £6.60 The Tourist PB is 

suitable for 12 volt 
working on both negative and 
positive earth vehicles. It covers 
the full medium and long wave 
bands. It is permeability tuned and 
sturdily constructed. Output is a full 2.5 
watts into an 8 ohms speaker. But the Tourist 
PB will operate into any loud- speaker from 8 to 15 ohms. 
Apart from the output stage, which is an integrated circuit, the only other 
electronic components that need soldering are some capacitors, resistors, 
etc. The kit includes a pre -built RF tuner unit, and fully modulised IF 
stages which are pre -aligned before despatch. As well as electronic com- 
ponents this kit also contains 2 diamond -spun aluminium knobs, elegant 
matching front panel, dial, washers, screws and wire. 
The Tourist PB can be mounted in any standard size dash panel and it has an 
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4Tin deep. 
Circuit diagram and comprehensive instructions 55p free with parts. 
Fully retractable and lockable car aerial LI-37 post paid. 

STILL ONLY £49 COMPLETE 

CAR RADIO KIT £6.60 P and p. 55p. Speaker with baffle and fixing 
strips LI -65, + 23p p. & p. post free if 

bought with the kit. Send stamped addressed envelope for leaflet. If you can solder on printed circuit board, you can build this push- 
button car radio kit. It's simple -just follow the step -by -step instructions. 

PE TAPE LINK 
CO NSTR UCTORS 
Suitable 3 speed tape deck, less 
heads. Caters up to 51ins. spools. 
240V AC mains. Unused but store 
soiled hence no warranty. tf/f 

aY1 
.D® 

LI p. &p. 

RELIANT Mk IV 
MONO AMPLIFIER 

*5 Electrically Mixed inputs. 
*3 Individual Mixing controls. 
*Separate bass and treble 
controls common to all 5 
inputs. *Mixer employing F.E.T. 
(Field Effect Transistors). *Solid 

State Circuitry. *Attractive Styling. 
INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving toil 

Mic. or Guitar BmV. Inputs 3, 4 & 5 are suitable for a wide 
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.) 
All 250mV sensitivity. Output 20 watts into 8 SI. £13 QUO P. 

& p. 60p (suitable for 15 a.) Size approx. 12 =, x 6 x 3 ins. 

UNISOUND MODULES 
ONLY £7.64 + 55p. p & p 
For the man who wants to design his 
own stereo-here's your chance to 
start, with Unisound- pre -amp, power 
amplifier and control panel. No solder- 
ing -just simply screw together. 4 
watts per channel into 8 ohms. Inputs: 
12OmV (for ceramic cartridge). The 
heart of Unisound is high efficiency 
I.C. monolithic power chips which 
ensure very low distortion over the audio spectrum. 

IN -CAR ENTERTAINMENT 
AT HOME 
With this elegant stereo 8 track add on unit, 
audio enthusiasts now have the opportunity 
to extend their systems to include the play- 
ing of 8 track cartridges. Simply select your 
channel, by push button, four digital lamps 
indicate channel selected. The Viscount III, the 

fabulous Stereo 21 and the Unisound Modules Lsi O,SO 
will accept this unit, simply connect up. oTr P P & P. 

SEE OPPOSITE PAGE FOR ADDRESS DETAILS 
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ELECTRONIC MAINS TIMER 
A reliable unit 
ideal for timing 
Bathroom /Toile) 
Ventilators 
Stairway/ 
Cloakroom 
Lighting etc. 
Gives up to 30 
mine delay belee 
switching off. 
Delay: 1 -30 min. 
adjustable. 
Max Load: 400VA or 1000 
Ivory Case: 3/" x 3/" 
instructions included. 
Trade Price; £5.80. Post 20p. 

rau.. 
X 2". 

esistive. 
Fitting 

DIMMER SWITCH 
Type CI. 
300 Watt 
Light 
Dimmer for 
200/250 Voll 
A/C 
operation. 
ivory Case: 

ll ". 
Fitting 
Instruction. 
included. 
Price: £2.80. Post 20p. 10 fur £2.15 each. 
£5.00 per pair. Post 25p. Post 30p. 

POWER UNIT Type P1076 

Output switched 3,45, 6, 7'S 9 and 12 Volts 
at 500mA D.C. Operates from 240 V. mains, 
suitable for Radios, Tape Recorders, Record 
Players, etc. Size 7.5 x 5.0 x 14.0 cm Price 
£3.95. Post 25p. 

A.S.P. LTD. 

TRANSFORMERS 
SAFETY ISOLATING 50 Volts 
Prim. 120/240V. Sec. 120/240V. Centre Tap Prim:- 200-240V. 
with screen Sec: - 19, 25, 33, 40, 50V. 
VA Ref. P & P Price 

£ 
2.86 
3.15 
5.30 
7.05 
9.40 

13.55 
24.97 
41.25 
64.54 

(watts) No. 
00 149 

100 150 
200 151 
'250 152 
350 153 
500 154 

1000 156 
2000 158 
3000 159 

t)38 
0.52 
05'2 
065 
080 
100 
I.20 

LOW VOLTAGE 
Prim:- 200 -240V. See : - 12 & 24V. 
Amps Type Price P & p 
12V 34V No. £ g 
0.5 0.25 111 1.00 0.22 

1 0.5 213 1.23 0.22 
i 71 1.80 0.22 

4 2 18 2.25 0.38 
6 3 70 2.70 0.42 
8 4 108 3.00 0.52 

10 5 72 3.55 0.52 
12 6 116 4.50 0.52 
16 8 17 5.50 0.52 
20 10 115 8.95 0.69 
30 15 187 12.90 0.97 
40 20 232 18.80 1.00 
60 30 226 23.70 1.10 

30 Volts 
Prim:- 200 -240V. Sec:- 12, 15, 20, 24, 30V. 
Amps Type Price p & p 
0.5 112 1.20 0.22 

1 79 1.84 0.38 
3 2.45 0.38 

3 20 3.00 0.42 
4 21 8.55 0.52 

51 4.40 0.52 
fi 117 5.25 0.52 
8 88 6.80 0.67 

10 89 8.36 0.67 

Amps Type 
0.5 102 

1 103 
104 
105 

4 106 
6 107 

118 
10 119 

Price 

1.80 

2.35 

3.25 

4.40 

5.48 

8.65 

11.27 

14.15 

l'm P 
0.30 
0.38 
042 
0.52 
0.52 
0.67 
0.97 
0.97 

60 Volts 
Prim:- 200 -240V. 
Sec:- 24, 30, 40, 48, 00V. 
Amps . Type Price 
0.5 124 1.60 
1 126 2.25 

2í 3.55 
3 123 5.40 
4 123 8.98 
5 40 8.48 
6 130 9.20 
8 121 11.80 

10 122 15.25 
12 189 16.43 

l'&P 
0.38 
0.38 
0.42 
0.52 
0.67 
0.67 
0.82 
1.00 
100 
1.10 

MINIATURE AND EQUIPMENT 
Prim 240V with screen 

Volts 
Sec. 1 See. 2 
3 -0 -3 
0 -6 0 -6 
0 -6 0 -6 
9 -0 -9 
0-9 0-s 
0-8-9 0-8-9 
0-8-9 0-8-9 
15-0-15 - 
0-15 0-15 
20-0-20 
0-20 0-20 
0-15-20 0-15-20 
0-20 0-20 
20-12-0-12-20 
0-15-20 0-15-20 
0-15-27 0-15-37 
0-15=27 0-15-27 

Milliamps 
Nec. 1 Bec. 2 
200 
500 .500 

1000 1000 
100 
330 330 
500 500 

1000 1000 
40 - - 

200 200 
30 

150 150 
500 500 
300 300 
700(D/C1 

1000 1000 
500 500 

1000 1000 

Type 
No. 
238 
'234 
212 

13 
235 
207 
308 
240 
236 
241 
237 
205 
214 
221 
206 
203 
204 

Prhe 
£ 

1lE 
1.18 
1.28 
0.95 
1.28 
1.70 
2.30 

' 1.28 
1.28 
1.09 
1.28 
216 
1.38 
1.21 
3.10 
2.38 
2.40 

£ 
010 
0.10 
022 
0l0 0l0 
0.22 
0.30 
0.10 
0.10 
0.10 
010 
0.38 
0.22 
0.30 
0.38 
0.38 
0.38 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp, Four Amp Six Amp 
50 Volt 25p 50 Volt 35p 100 Volt 55p 50 Volt 65p 

100 Volt 25p 100 Volt 40p 200 Volt 59p 100 Volt 709 
200 Volt 28p 200 Volt 45p 400 Volt 65p 200 Volt 80p 
600 Volt 80p 400 Volt 50p 600 Volt 75p 400 Volt 90p 

I PLEASE ADD 10% FOR V.A :T. I 

BYRE HOUSE No.2 UNIT SIMMONDS RD WINCHEAP 
CANTERBURY KENT CTI 3RW Canterbury (0227) 52436 

ADD 10p P & P PER ORDER 

Lion problems with this 
4- Station Transistor Intercom system (1 master and 
3 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 0V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 47p 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £18.95 
P. & P. 60p 

TERCOM BABY ALARM 

OUR 
PRICE 
ONLY 
£4.85 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. De -Luxe Model complete with 66ft. connect- 
ing wire. Complete with Battery. P. & P. 35p 

T a n s, s!a TE 1 [PHONE RMFV F/ER 

£4.25 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Complete with Battery. 
P. & P. 27p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.12) 
189 KENSINGTON HIGH STREET, LONDON, W.B. 
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BARANI PRESS 

ON SALE NOW! 

BP SECOND BOOK OF 

14 TRANSISTOR 
EQUIVALENTS AD 
SUBSTITUTES B. Babani 

Over 5000 entries and cross 

references. 
Follows on from 

Book No: 1 but does not 

duplicate it. 
95P 

224 pages 44;" x 7" 

AVAILABLE 
SHORTLY 

An important addition to our 
technical books 

Book INTEGRATED CIRCUITS 
202 (I.Cs.) EQUIVALANTS & 

SUBSTITUTES B. Babani 

"A goldmine of valuable information" 

LOOK FOR THESE BOOKS 
AT YOUR LOCAL RADIO & 
HI -FI SHOPS, MAIL ORDER 
HOUSES, BOOKSHOPS AND 
LARGER BRANCHES OF 
W. H. SMITH IN MAJOR 
TOWNS 

BERNARDS(puhlishersllTD 

RECHARGEABLE 
Mallory Cells in U2, U11 and 
Penlite U7 sizes, 
KESTREL BATTERY 
CHARGING UNIT .. 

Use for 

Tape recorders, Portable radio and TV, 
Radio controlled model aircraft and 
boats, Cine cameras, Flashguns, Cord- 
less shavers and other battery appli- 
ances. 
Whenever you must have 
utterly dependable battery 
power -then these new 
Alkaline- Manganese re- 
chargeable cells will provide 
it. The cells can be recharged 
many times, a simple job 
with the Kestrel Charging 
Unit which has been speci- 
ally designed for these new 
ype batteries. 

PRICES 
Batteries U2 
equiv. £1.52 
tax paid 
Penlite U 
equiv., it II 
tax paid 
U11 equiv. 
£1.24 tax paid 
Charging 
unit £7.70 tax 
paid with one 
battery 
holder 

ALL PRICES INCLUDE V.A.T. 
Send to: 
275 WEST END LANE 
LONDON, N.W.6 1QS 
01 -794 9611 
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Reg. No. 393594 

oldering equipment up to 

MODEL CCN 
220 volts or 240 volts. The 15 watt 

miniature model CCN also has neg- 
ligible 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 8p 

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 &P8p. 

MODEL X25 
Soldering Iron 

220 -240 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 

MODEL G 18 watt miniature iron, fitted 
with long -life iron-coated bit 3/32 ". Voltage 
240, 220 or 110. PRICE £226 (rec. retail) 
P & P 8p 

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 8p. Suitable 

Of' 

for production work and 
/f as a general purpose iron. 

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 
and 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, stand and 
"How to Solder" booklet. 
PRICE £3.25 (rec. retail) 
P & P 10p 

00000 

MODEL SK.1 KIT 
Contains 15 watt miniature iror 
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. retail) 
P & P 12p. r Please send the following: 

I 
Please send the 
ANTEX colour catalogue. 

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. 
PRICE: £1 -00 (rec. 
retail) P & P 10p 

00004 
From radio or electrical dealers. 

car accessory shops or in case of NAME 
difficulty direct from: 

ANTEX LTD. FREEPOST 
PLYMOUTH PL1 1BR 

(no stamp required) Tel 0752 67377. 

ALL PRICES include VAT at 10% 

I enclose cheque /P.O. /Cash 
. (Giro No. 258 1000) 

11e 

ADDRESS 

PW I 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE! P. &P. 

AMPLIFIERS £ 
Keletron KSA 700 7 +7 watt 23.00 
MK II KSA 150015 +15 watt 32.50 
Tripletone MkII Hi -Fi 77 7 +7 watt 27.50 
MK II Hi -Fi 181818 +18 watt 5500 
Teleton MkIISAQ307 8 + 8 watt 27-00 
EMI 1515 15 +15 watt 3700 
Rotel RA210 .. .. 3200 

RA310 .. 44.00 
Rote! Tuner /Amp. RX150A .. 51.00 
SANSUI models in stock. 
RECORD DECKS 
Garrard 2025TC /9TAHC /G .. 1100 

SP25 Mk. III .. .. 11.00 
BOR MP60 /0X511 .. .. 11.00 
Connoisseur BD1 Kit.. .. 11.00 

BD2 Chassis . 29.50 
SA1J2 Pick -up Arm 12.25 
SCU1 Cartridge 4.95 

RECORD DECK PACKAGES 
Garrard SP25 Mk.III /G800 C. & P. 1950 

AP76 /G800 C. & P. 3000 
Plinth & Cover for Garrard 

SP25/2025TC .. 895 
SPEAKER BARGAINS 
EMl 13" x 8" 5, 8 or 15 ohm 

Plain .. .. .. 2.35 
with Co -Axial Tweeter .. 2.50 
Twin Tweeter .. .. .. 3.95 

Type 350 8 ohm, 20 watt .. 8.50 
65" 8 ohm, 10 watt .. 2.65 
8" 8 ohm, 10 watt .. 310 

12" 8 ohm, 20 watt 575 
8" x 5" C /Mag. 5 watt 1.40 
8" x 5" Dualcone 8 ohm, 
10 watt 

NEW 
ELECTRONICS 

2-70 

FANE 7" x 4" 3 or 8 ohm .. 115 
8" Dualcone 8 ohm .. 2 -50 

CELECTION 8" 15 ohm .. 1.75 
ADASTRA 10" 8 or 15 ohm, 

10 watt 
BAKER GROUP 25 

12" 8 or 15 ohm, 25 watt .. 6-50 
5" 8 ohm, 5 watt C /Mag... 95 
24" 8 ohm or 64 ohm 60 

SELECTION OF GOODMAN AND 
WHARFEDALE SPEAKERS ALSO 
AVAILABLE. 
KIT FORM CABINETS- -TEAK 

VENEER 
12 x 12 x 6 with 8 ", S" x 5 ", 

or 64" and 35" cutout 2.75 
17 x 10 x 9 with 8" or 13" x 8" 

cutout 3.95 
18 x 11 x 9 with 13" x 8 "cut 

out for EMI 350 .. 4.60 
TWEETER & CROSSOVER 
EMI 35" 3 or 8 ohm C /Mag. 1.10 
Cone Tweeter 8 or 15 ohm, 10 watt 2.00 
Cone Tweeter 8 ohm, 3 watt 1.10 
Horn Tweeter 8 ohm, 20 watt 3.60 
Dome Tweeter 8 ohm, 30 watt 4.00 
Crossovers CN23 (3 ohm), CN28 

(8 ohm), CN216 (16 ohm) .. 1.10 
CARTRIDGES 
ACOS GP91 /2SC or GP91 /3SC 

Stereo comp. .. .. .. 1.05 
GP93/1 Stereo crys. .., 1-35 
GP94/1 Stereo crys. .. 1.75 
GP95/1 .. .. .. 1.35 
GP96 /1 .. .. .. 1.75 
GP101 .. .. .. -75 

SONOTONE 
9TAHC Stereo ceramic, diam. 1.80 
9TAHC /G Slim fit, stereo ter. 

diam. 1.80 
19 -TI Stereo crystal .. -85 

BOR SC5M Stereo ceramic 2.25 
SX511 Stereo crystal 1.85 
SXSM Stereo crystal 1.85 
X5H Mono /stereo 1 -80 

MAIL ORDER DEP 
(PW 

BELMONT STREE 
MONTON, ECCLES 
MANCHESTER 

XbM Mono /stereo .. 1-80 
GOLDRING G800 .. .. 3.85 

G850 .. 2.95 
STYLI For Above Cartridges 

Sapphire .. .. .. -80 
D. Diamond .. 1.25 

GOLDRING G800 G850 1.95 
MICROPHONES 
CM20 Crystal Hand -60 
CM70 Planet stick metal, switch 

crystal . 1.70 
DM160 Dynamic uni -dir, ball 

metal . 4.00 
11D130 50K/600 ohm, uni -dir, 

ball metal .. .. .. 4.65 
TW206 5.90 
CONDENSER MIKE 600 ohm, 

uni -dir. 7.90 
Cassette STICK MIKE with R. 

Control on /off switch (2.5 & 
3.5 mm J /Ply).. .. 1.45 

MIKE MIXERS Mono.. 4.10 
Mono /stereo de luxe 5-50 

CASSETTES 
Type Low Pin- Phil- Mem- Am- 

noise nacle lips orex pex 
C45 - = - 50p 45p 
C60 85p 40p 509 55p 55p 
C90 45p 55p 69p 75p 75p 
C120 55p 75p 105p 110p 110p 
Cassette Head Cleaner .. .. -45 
BIB Stereo Test Cassette .. 1.85 
AMPEX Head Cleaner De- 

magnetiser .. . 1.65 
PLASTIC LIBRARY CASES for 5" 
Reels 20p. 55" Reels 25p. 7" Reels 30p. 
CASSETTE CASES .. .. 122 
TAPES Stnd. L.P. D.P. 
5" 55p 65p S0p 
51" 65p 75p £1.00 
7" 75p £1.00 £1.20 
ARAI TAPE DECK 

4000DS Tape .. .. 7350 
GXC4OD Cassette .. .. 64-95 
CS35 + CS58 .. .. .. 79.95 

T. CALLERS WELCOME AT OUR 
/1) BRANCHES 
T Manchester Liverpool 

30 -32 Shudehill 15 Whitechapel 
061 -832 7710 051 -236 0738 
Leeds Sheffield 
4 New Market St. 20 Pinstone St. 
0532 42708 0742 79308 ALL MERCHANDISE FULLY GUARANTEED Tel. 061 -789 5268 

BARCLAYCARD 

Buy it with aess \ cc 

Credit Terms for Callers 
BUDGET SYSTEMS 

BUSH Stereo System with 
independent Volume, Bass and 
Treble controls on each Speaker 
for optimum reproduction. Using 
GARRARD 2025TC Auto Change 
Deck in deluxe teak plinth and 
cover. 
Today's Value £49-50. 

OUR PRICE L27.50 
+£1.50 p. & p. 

12 months Guarantee by Maker. 
THIS IS A BARGAIN NOT TO 
BE MISSED! 

HEADPHONES £ 
AMSTRAD HPS5A .. 4-95 
ROTEL 430 .. .. 4-90 

630 .. .. .. 6.2 

AKA1 ASE 115 .. .. 5.75 
ASE 20 .. .. 7.9 
ASE 22 .. 9.2 

KOSS K711 (Black or Red) 9-95 
K6 . 1195 
K6LC (with Vol. 

control) .. .. 13.2 
K0727B .. .. 15-75 
K0747 .. .. 19.50 
HVI 
PRO4AA .. .. 2695 
PRO5LC .. .. 2875 
ESP6 .. . 42.75 

LEESSON ELECTROSTATIC 19-50 
Mono /stereo super de luxe 8 -1652 2.75 
Headphone Adaptor .. .. 2-50 
Curly Ex, Lead 20ft, 1.10 
IN -CAR ENTERTAINMENT SECTION 
Car Cassette Stereo Player and 

Two Speakers .. .. 20.95 
Car 8 -track Stereo Player and 

Two Speakers .. .. 16.50 
SHIBUYA 8 -track Player Mains/ 

Car detachable with 2 separate 
sets of Speakers .. .. 39.95 

Pair of Car Stereo Speakers 8.85 
Pair of Car Stereo Speakers 

(Door Mounting) .. .. 8.95 

VHF /FM TUNER for 88 -102 MHz. Self- powered for 
200 -250v. a.c. Valves ECC85, EF89, EF80, ECC82, 
2 diodes. metal rect. Chassis 8" x 8" x 54". 
£13-75(60p). 

Kit and wiring uncles. for 12Vr windscreen wiper delay control; metal box 31" x 
SI" x 15" with faxing strap, relay and all compta. E7-65 se ffi p 25p. 

MAINS TRANSFORMERS, 240 -250v. ac. input. 
E. 250v. 50m.ä. 6.3v 14A, 55p (27p) V. 
J. 37v. 2A; 24- 0 -24v. 150mA; £2.75 (70p). V 
K. 250- 0.250v. 150 mA; 20v. 500mA; 15v. 1A; 6.3v. 5A £2.20 (80p). DT 
Q. 100v. 100mA; 25v. 250mA; 6.3v lA 55p (30p) V. 
R. 230v. 60mA; 6.3v. 24A 70p (30p) V. 
T. 100v. 100mA. autotransf. 35p. (30p) V. 
W. 230v. 50mA; 22v. 1A; 6.3v. 1A 75p (30p). V. 
X. 300- 0.300v. 80mA; 6.3v. 2 ¡A; 6.3v. lA £1.25 (30p) V. 
Z. 250v. 25mA tapped at 90e. for 100mA 60p. (30p). V. 
AA. 100- 0 -100v. 100mA 80p (30p) DT., V. 
BB. 12.6v. 250mA; 6.3v. 5A 75p (40p) .V. 
CC. 270v. 50mA; 6.3v. centre tapped, 2A. 75p. (40p). V. 
DD. 250- 0 -250v. 45mA; 6.3v. 3A. 75p (30p). V. 
FF. Mains isolation (1 to 1) 200 VA. £4. (80p). V. 
GG. 250- 0 -250v. 150mA; 6.3v. 6A; 5v. 2A. £2.50 (80p). DT. 
HH. 6.3v. 15A 50p. (25p). V. 
DT is drop through; V. is vertical mtg.; DT. V. is either. 

1,000 resistors 4W. & 1W £1.20 (30p). 
1,000 silvered caps. 2pí to 5,000pí £2. (30p). 
1,000 ceramic caps. }pf to 2,000pf £5. (30p). 
1,000 high stab resistors, 10 -ohm to 2M (1, 2 & 5%) £5. (4Op). 
50 transistors, mixed £1 (20p). 

Relays. I.T.T. 240v. a.c., 3 -pole changeover, 11 -pin hase & socket, dustproof cover. 
transparent, 4K -ohm toll £1. (lop) or £18 for 20 post paid. 
OMRON relay 50v. a.c., 3 -pole c /o, 11 -pin base, transparent dustproof cover 2" x 
15" x 14 ". 50p (8p) or £9 for 20. 

0 watt Mono Mains Amplifier. EZ80, 2 -EL84 push -pull, ECC83. Bass, treble, vol - 
on -off. For record player or tuner, 12" x 34" X 5" high. £6 Post paid. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants GU11 1LP 

Prices shown include V.A.T. Postage in brackets. 

830 

MONEY BACK IF NOT SATISFIED 
All brand new, full spec. Top grade. 
FREE fabulous NEW catalogue. Send S.A.E. 

Red + data. 1/8" pin source LED's 17p! Til 209 and clip 22p 
BIG }" panel clip and RED LED 26p. GREEN and clip 59p. 
INFRA RED LED £1. IC photo amp 44p and amp /switch 85p. 

DIGITAL DISPLAY. LEO 1/3" 0 -9 DP. DIL. £1.69. Minitron type 0 -9 DP DIL 
£1.19. SOCKETS 13p. Calculator bait /mains from £19. 

IC IGISfil. CLOCK CHIPS. Texas etc. with 4 displays £12.6 displays 
and chip £14.Mostek data bed alarm chips with 6 displays £19. pcb £1.49.. 
KIT: All parts and case. National chip. 4 digit £20. 6 x £23. 
GAS sensor TGS 308 £2. KIT £4.69. Fully built £8. 
With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p, 
748 33p, 709 21p, 710 35p, 723 59p, 555 timer 79p. ZN414 rx. £1.10. 703 rf if 28p, 
me 1310 and led £276, me 1339 £1.20, TAD 100 and if £2 
1 AMP + REGULATOR 7805, 5 (& 7 -20) V. also 12 & 15V £1.49. 
AUDIO AMPS: mfc 4000 50p; 1 and 2W £119; 3W L1ß9.. 

7491 TTL low prices 

Gates 7400, etc. 16p, 7413 32p, 7447 £1.25, 7470/72 32p, 7474/76 39p, 7490 63p, 
7492 69p, 74121 49p and all others in cat. 
NEW 16 pin counter /driver 90/47 £2.25. DALO p.c.b. PEN 69p -, 

DIL SOCKETS: Professional /gold P. Pins hi or lo Profile 8, 14, 16 Pin 13p. 
2N3055 33p four £1. BC107, BC108, BC109 all 7p each. 
IN914 3p, ZENERS BZY88 8p, 1A RECTS 50V 34p, 400V 5p, BRIDGE 20p, 
FETE: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 11p, 
BCY7013p, 131313112 35p ea., BFY51 /2/3 15p, TIS43 25p, 2N2926 Oy 7p, 2N3053 15p' 
2N3702/3/4/5/6/7/8/0/10/11 all 9p ea.,2N3904/6 14p. HEATSINKS 5f/T05, 18f/T018 
5p. TO3: 4YL 29p. TV3 14p 

CAPACITORS: 25V 10, 50, 100 of Sp, DISCS 4p, PRESETS 5p, CARBON- 
PIG 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea. 
FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2.59. 

ranpvs 
Ig c t r o ll i c 5 P.O. BOX 29, BRACKNELL, BERKS. 

ADD 10% VAT TO PRICES. 
P. & P. 10p CWO. 
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Callers side entrance "Lavelle" ahop. 

* Open 10 -1, 2.30 -4.30, Mon. -Fri. 9 -12 Sat. 

STREET, BEDFORD, MK40 ISA 

(Dept. PW24.) 

i Bi 

831 

Total Building Costs 

27`5 .pow£105ap 

-(+ 10% VAT 72p) 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

NEW EDU -KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. * 6 Transistor Push Pull * Batteryle.es Crystal 

Amplifier. 
* Signal' Tracer. * 7 Transistor Loudspeaker 

* Signal Inject. Radio MW /LW. or *: 5 Transistor Short Wave 
*. Transistor Tester NPN -PN I'. Radio. 

* 4 Transistor Push Pull * Electronic Metronome. 

Amplifier. * Electronic Noise Generator 

* 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 31' Loudspeaker Mica 
Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1 Tuning Con- 
denser 3 Knobs Ready Wound MW /LW /SW Coils Ferrite Rod 6} yards of wire 

1 Yard of sleeving etc. Parts Price List and Plans 50p, (Free with parts)./ 

Nine Transistors, 9 Tuneable wavebands as Roamer Tel, 
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. Attractive all white case with red grille 
and carrying strap. Size 91." x 7" x 21" approx. Parts 
Price List and Plans 30p (Free with parie) 

Total 
Building 
Costs 

POCKET 

FIVE 

£6.95 
(.i 10% VAT 69p) 

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

STn wavebands. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive 

Total Building Costs rod aerial, moving coil 
loudspeaker, attractive black £2.28 P P & 

d gold case. Size 50" o lb" LQ Ins. 
30" approx. Plans and Parts 26p 
Price Lint 15P (Free with parts). (+10% VAT 22p) 

(Overseas P & P £1.25) 

Total Building Costs 

£2.50 !:6T,' 
ln° 

(+10% VAT 25p) 

TRANSONA 

FIVE 
Wavebands, transistors and 
'pecker as Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning 
Dial. Plans and Parts 
Price List lip (Free with 
parts). 

(Overseas P & P £1.25) 

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 51" x 21" approx. 
Parts Price List and Plans 15p. Free with parts. 

Total 22,73 PP&lns.30p 
Building (+ 10% VAT 27p1 
costs (Overseas P & P £1251 

E.V.B. Case and looks as above. 0 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 Plane 15p. Free with parts. 

Total £360 PP&Ins. 
Building (+ 10r VAT 36p) 
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 £4.08 P P & Ins. 31p 
Building v Overseas P & P £185 
COSH (+ 10% VAT 40p) 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW I. 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chrome plated Telescopic aerial for 
Short Waves. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors pins 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). 

(Overseas P & P £ 

In Total building coats £ 0 &a. 
69p) 

47p 
185) 6 v v8 ( 

P P 
+ 10 % VAT 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 

10 Transistors. 
9 Tunable Wavebands, 
MW1, MW2, LW, SW1 
SW2, SW3, Trawler 
Band, VHF and Local 
Stations also Aircraft 
Band. Latest 4" 2 watt 
ferrite magnet 
loudspeaker. 
Built in Ferrite Rod Aerial ton 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 
parte). 
Total building costs r O 50 - 

P Y' 

(Overseas P & P £1.85) £8 Ins. 52p 

1+ 10% VAT 85p) 

Build Radios, 
Amplifiers, ele., 
from easy stage 

diagrams. 

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 2.1m. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list (+ 10% VAT 44p) 
and plans 25p (FREE with parts). (Overseas P & P £1.25) 

4.48 P P & Ins. 33p 

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, 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker' 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total Y P P Ins. lip 
Size 9 x 51 x 21 in. approx. Plans and building (Oversees 
parts price list 25p (FREE with parts). costs P & P £1851 

(+ 10% VAT 39p) 

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 0" 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 25"50 P P ns & I. 335 

Coats (Overseas P & P £1.85) 

(+ 10% VAT 55p) 

RADIO EXCHANGE LTD 
* 

To RADIO EXCHANGE CO., 61a HIGH 
Tel. : 0234 52387. Reg. No 

le nclose 

Name 

Address 

. 788372. 

for 
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BRAND NEW FULLY GUARANTEED DEVICES 
Type Prico p Type Price p Type Price p Type Price p 
AC107 22 AD161 and BC150 20 ßD131 55 
.AC113 20 AD162(512) 75 BC151 22 BD132 66 
AC115 22 ADT140 55 BC152 19 1DD133 72 
AC117K 32 AF114 27 BC153 31 BD135 44 
.4C122 13 AF115 27 BC154 33 BD136 44 AC125 19 AF116 27 BC157 20 13D137 50 
AC126 19 AF117 27 BC158 13 ßD138 55 
AC127 20 AF118 39 130159 13 BD139 61 .40128 20 AF124 33 BC160 50 BD140 66 
AC132 16 AF125 33 BC161 55 BD155 88 
AC134 16 AF126 31 BC167 13 BD175 66 
AC137 16 AF127 31 BC168 13 BD176 66 
AC141 : 20 AF139 33 13C169 13 BD177 72 
AC14IK 32 ÁF17$ 55 BC170 13 BDI78 72 AC142 20 AF179 55 BC171 16 BD176 77 
AC142K 28 AF180 55 30172 16 BD180 77 
AC151 17 AF181 55 130173 16 BD185 72 AC154 22 ÁF186 55 BC174 16 ßD186 72 
AC155 22 Ak'239 41 3C175 24 ßD187 77 
AC156 22 AL102 72 30177 21 BDI88 77 
AC157 27 AL103 72 ßC178 21 BD189 83 
ÁC165 22 ASY26 28 130179 21 BD190 83 AC166 22 ASY27 33 13C180 27 BD195 94 
AC167 22 ASY28 28 B0181 27 BD196 94 
AC168 27 ASY29 28 3C182 11 ßD197 99 
AC169, 16 ASY50 28 130182L 11 BD198 99 
AC176 22 A8751 28 8C183 11 BD199 21.05 
AC177 27 A8752 28 BC183L 11 BD200 21.05 
AC178 31 ASY54 28 8C184 13 ßD205 88 
AC179 31 ASY55 28 BC184L 13 BD206 88 
AC180 22 A6756 28 130186 31 111)207 £1.05 
10180K 32 ASY57 28 110187 31 BD208 £1.05 
AC181 22 ASY58 28 110207 12 BDY20 £1.10 
AC1811( 32 ASY73 28 110208 12 BF115 27 
AC187 24 AS221 44 110209 13 BF117 50 
.4C187K 25 110107 12 13C212L 12 B2118 77 
AC188 24 110108 12 BC213L 12 B2119 77 
40188K 25 110109 13 130214L 16 B2121 50 
ACY17 28 110113 11 B02.28 28 ßF123 55 40718 22 BC114 17 110226 39 BF125 50 AC719 22 110115 17 110301 30 BF127 55 10720 29 ßC116 17 110302 27 BF752 61- 
ACY21 22 B0117 20 110303 35 B0151 50 .40722 18 BC118 11 BC304 40 BF154 50 
ACY27 20 BC119 33 130440 34 BF155 77 .40728 21 BC120 88 110460 40 BF156 53 .90729 39 BC125 13 130730 27 BF157 61 10730 31 110126 20 130731 29 BF158 81 
ACY31 31 BCI32 13 130732 33 111159 66 
ACT34 23 110134 20 BCY33 24 ßF160 44 
ACY35 23 BC135 13 B0Y34 28 B1,162 44 AC736 31 110136 17 B0770 16 BF163 44 
.A0Y40 19 BC137 17 130771 22 132164 44 ACY41 20 110139 44 130772 le BF165 44 10744 39 110140 33 130210 22 112167 24 
AD130 42 110141 33 BOZ11 28 BF173 24 
11)140 53 BCI42 33 130212 28 112176 39 AD142 53 BC143 33 131)115 68 BFI77 39 .4D143 42 BC145 50 BD116 88 111178 33 AD149 55 110147 11 13D121 66 13F179 83 11161 39 110148 11 13D123 72 110180 33 AD162 39 130149 13 1315124 76 112181 33 

Type Price p 
ßF182 44 
BF183 44 
BF184 28 
BF185 33 
ßF187 30 
BF188 44 
112194 13 
ßF195 13 
B2196 16 
112197 16 
ßF200 50 
BF222 £1.05 
ßF257 50 

BF259 94 
BF262 61 
BF263 61 
132270 39 
132271 33 
BF272 88 
BF273 39 
BF274 39 
BFWIO 68 
BFX29 30 
BFX84 24 
BFX85 33 
BFX86 24 
132X87 27 
BFX88 24 
BFY50 22 
BFY51 22 
BFY52 22 
112753 19 
BPX25 94 
BSX19 17 
BSX20 17 
B8Y25 17 
135726 17 
BSY27 17 
118728 17 
BSY29 17 
BSY38 20 
BSY39 20 
BSY40 31 
138741 31 
BSY95 14 
B8Y95A 14 
Bu105 £2.20 
0111E 55 
C400 33 
C407 28 
C424 28 
C425 55 
C426 39 
0428 22 
C441 33 
C442 83 
C444 39 
C450 24 
MAT100 21 
MAT101 22 
MAT120 21 

Type Price p Type Price p Type Price p 
222192 39 
222193 39 
222194 39 
2512217 24 
222218 22 
2502219 22 
222220 24 
222221 22 
222222 22 
222368 19 
2N2369 16 
2223691 16 
2N2411 27 
222412 27 
222646 52 
222711 23 
222712 23 
222714 23 
222904 19 
2702904A 23 
222905 23 
2229051 23 
222906 17 
2229061 20 
222907 22 
2229071 24 
2N2923 16 
222924 16 
222925 16 
2N2926(G) 14 
222926(7) 12 
222926(0) 11 
222926(1) 11 
2N2926(B) 11 
223010 77 
223011 16 
223053 19 
223054 51 
222055 55 
222391 16 

MAT121 22 20308 39 
MJE2955 95 20309 39 
268E3055 62 20239 22 
MJE3440 55 2G339A 18 
MPF102 46 2G344 20 
M22104 41 20345 18 
MPF105 41 20371 18 
OC19 39 2G371B 13 
0020 70 20373 19 
0022 52 20374 19 
0023 54 20377 33 
0024 62 20378 18 
0C25 42 2G38I 18 
0026 32 20382 18 
0028 55 20401 33 
0029 55 20414 33 
0035 46 2G417 28 
0036 55 22388 39 
0041 22 223881 61 
0042 27 22404 22 
0044 17 2N404A 31 
0045 14 22524 46 
0070 11 22527 54 
0073 11 257598 46 
0072 16 22599 50 
0074 16 22696 14 
0075 17 22697 15 
0076 17 2N698 27 
0077 28 2N699 39 
OC81` 17 2N706 09 
00811) 17 227061 10 
0082 17 2N708 13 
0082D 17 22711 33 
0083 22 22717 89 
00139 22 22718 27 
00140 22 227181 55 
00169 28 22726 81 
00170 28 22727 31 
00171 28 22743 22 
00200 28 22744 22 
OC201 31 2N914 16 
00202 31 22918 33 
00203 28 22929 23 
00204 28 22930 23 
00205 39 221131 22 
00309 44 221132 24 
00271 48 221302 16 
011212 48 221303 16 
P20 55 221304 19 
P21 50 221205 19 
P346A 22 221306 23 
P397 46 221307 23 
ST140 14 221308 26 
ST141 19 2211309 26 
71843 33 221613 22 
17746 30 221711 22 
22414 £1.20 221889 35 
20301 21 2211890 50 
20302 21 221893 41 
20303 21 222147 79 
20304 27 222148 63 
20306 44 222160 - 66 

AA119 
AA120 
AA129 
AAY30 
AAZ13 
BA100 
BA116 
BA126 
BA148 
BA154 
BA155 
BA156 
B7100 
BY101 
BY105 
27114 
27126 
137127 
137128 
,137130 

Type P p 
2N3391A 18 
2N3392 16 
2573393 16 
2N3394 16 
223395 19 
223402 23 
2503403 23 
223404 31 
2N3405 46 
2203414 17 
^513415 17 
2N3416 31 
223417 31 
223525 83 
223614 74 
2513615 82 
2213616 82 
223646 10 
223702 13 
223703 13 
223704 14 
223705 13 
2213706 13 
223707 14 
223708 09 
223709 10 
223710 10 
223711 10 
223819 31 
223820 55 
223821 39 
223823 31 
223903 31 
223904 38 
22-3905 31 
223906 30 
224058 13 
224059 11 
224060 13 
224061 13 

Type Price p 
224062 13 
224284 19 
224285 19 
2N4286 19 
224287 19 
2N428ß 19 
224289 19 
224290 19 
224291 19 
224292 19 
224393 19 
225172 13 
2N5294 60 
2575457 35 
225458 35 
225459 44 
226211 75 
28301 55 
283021 46 
28302 48 
25303 81 
28304 77 
28305 86 
28306 86 
28307 86 
20327 62 
28322 46 
283221 46 
28323 62 
28324 77 
28325 77 
28326 77 
28327 77 
28701 46 
40361 44 
40362 50 

DIODES AND RECTIFIERS 
9 
9 
9 

10 
11 
11 
23 
24 
18 
13 
18 
15 
17 
13 
19 
13 
16 
17 
17 
18 

BY133 23 
BY164 55 
BYX38/30 46 
BYZ10 39 
BYZ11 33 
BYZ12 88 
BYZ13 ,28 
BYZ16 44 
137217 39 
BYZ18 39 
137219 31 
CG62 
(OA91 Eq.) 8 
00651 
(0A70-OA79 

015 ) 89 
OA5SL 23 
OAlO 39 
0.447 8 

0A70 
0A79 
0181 
0.485 1 
0190 
0A91 
OA95 
0A200 
01202 
8110 
81)19 
1N34 
1N34A 
1N914 
12916 
1241413 
10021 1 
18951 

LINEAR I.C's -FULL SPEC. 
Price 

Type No. I 25 100+ 
72703, 502 48p 452 
72709 35p 33p 30p 
72710 45p 43p 40p 
72741 40p 38p 852 
727410 48p 43p 3p 
727412 385 36P 344p 
727482 38p 36p 34p 
ßL2010 59p 45p 40p 
827010 50p 455 40p 
ßL7020 50p 45p 40p 
TAA263 

- 80p 705 60p 
TAA293 £1.00 95p 90p 
TAA350A £1.85 £180 £1.70 
017030 280 26p 24p 
017090 35p 339 309 
µA711 45p 43p 40p 

N UMERICAL 
INDICATOR TUBES 

CD66 .. .. .. .. £1.87 
GB116 .. .. £1.70 
3015F Minitron £1.50 
All indicators 0.9 + Decimal point. 
All Ode viewing. Full data for all 
types available on request. 

7.70414 .. £120 each 
1.C. Radio Reo. tncl. full cir. data. 

DTL 930 SERIES 
LOGIC I.C's 

Price 
TyPe 1 , 25 100 + 
BP930 159 149 13p 
BP932 16p 15p 149 
BP933 113p 15p 14p 
ßP935 16p 15p 14p 
132936 16p 152 142 
ßP944 16p 15p 14p 
132942 309 282 25P 
ßP946 15p 145 13p 
132948 30p 28p 25g 
ßP951. 70p 65p 60p 
B70962 155 14p 13p 
13709093 45p 43p 40p 
B29094 459 43p 40p 
BP9097 45p 43p 40p 
1329099 45p 43p 40p 
Devices may be mixed to qualify 
for quantity price. Larger quantity 
prices on application. (DTL 930 
Series only). 

VOLTAGE REGULATORS 
TO.3 Plastic 1-5 Amps 
111.7805. 5v. (Equiv. to M711, 5V) 

£1.78 
1"1.7812. 121. ,. 4IVR 12V) 

£1.78 

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

R.T.L. LOGIC I.C's DUAL -IN -LINE I.Cs. TWO Ranges 
Price each PROFESSIONAL A NEW LOW COST. 

7 -24 
Price 

a 100 up PROF. TYPE No. 1 -24 25 -99 100up. 
TOO 14 pin type 33p 30p 27p UL900 38p 38p 29p TOO 16 38p 25p 32p 

13L914 38p 36p 29P LOW COST No. UL923 55p 51p 49p BPS 14 169 14p 12p 
BPS 16 17p 15p 13p 

ALL PRICES INCLUDE VAT. 

832 

74 Series T.T.L. 1.C's 
BI -PAK STILL LOWEST IN PRICE. FULL SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS 
Type Quantities Type Quantities Type Quantities 

1 25 100+ 1 25 100+ I 25 100+ 
£ p £ p SP £ p S p £ p £ p £ P S P 7400 0-18 0.17 0.18 7448 210 1.07 1.05 74122 1.50 1-45 1.40 

7401 0.18 0.17 0-16 7450 048 0-17 0.18 74123 3.00 2-90 2.80 
7402 -0.18 0.17 0.16 7451 0.18 0.17 0.16 74141 0.85 0.82 0.79 
7403 0.18 0.17 0.16 7453 0-18 0-17 0.16 74145 1.85 1.55 1.45 
7404 0.18 0.17 0.16 7454 0.18 0.17 0.16 74150 2.90 2.80 2.70 
7405 0.18 0.17 0.16 7460 0.18 0.17 0.16 74151 1.10 1.05 1.00 
7406 0.89 0.84 081 7470 0.32 0.29 0.27 74153 1.30 1.20 1.10 
7407 0.39 0.84 0.31 7472 0.32 0.29 0.27 74154 1.98 1.90 1.75 
7408 020 0.19 0.18 7473 0.41 0.39 0.35 74155 1.50 1.45 1.35 
7409 0.20 0.19 0.18 7474 0.41 0.39 0.35 74156 1-50 1.45 1.85 
7410 0.18 0.17 0-16 7475 0.60 0.48 0.46 74157 2.00 1.90 1.80 
7411 0-28 0.27 0.26 7476 0.44 0.43 0.42 74160 2.10 2.00 1.90 
7412 0.89 0.34 0.31 7480 0.74 0.71 0.64 74161 240 2.00 1.90 
7413 0.32 0.31 0.30 7481 1.30 1.25 1.20 74162 4.40 4.15 3.85 
7416 0.48 0.44 0.42 7482 0.96 0.95 0.94 74163 4.40 4.15 3.85 
7417 0.48 0.44 0.42 7483 1-20 145 1.05 74164 2.20 2.10 2.00 
7420 0.18 0.17 0.16 7484 1.10 1.05 1.00 74165 2-20 2.10 2.00 
7422 0.55 0.53 0.50 7485 3.50 3.30 3-30 74166 3.20 3.10 3.00 7423 0.55 0.53 0.50 7486 0.55 0.34 0.33 74174 2.50 2.40 2.30 
7425 0.55 0.53 0.50 7489 4.00 375 3.50 74175 1.75 1.85 1.55 
7426 0.50 0.46 0.44 7490 0.74 0.71 0.64 74176 1.85 1.75 1-65 
7427 0.50 0.46 0.44 7491 1.10 1.05 1.00 74177 1.85 1.75 1.65 
7428 0.55 0.53 0.50 7492 0.74 0-71 0.64 74180 1.50 1.40 1.80 
7430 0.18. 0.17 0.16 7493 0.74 0.71 0.64 74181 5.00 4.50 4-00 
7432 0.50 0.46 0-44 7494 0.85 0.82 0.75 74182 2.00 1.90 1.75 
7433 0.75 0.73 0.70 7495 0.85 0.82 0.75 74184 3.20 8.10 3.00 
7437 0.70 0.88 0.65 7496 0.96 0.93 0.88 74190 2.15 2.10 2.00 
7438 0.70 0.68 0.85 74100 1.50 1.45 1.40 74191 2.15 2.10 2.00 
7440 0.18 0.17 0.16 74104 1.07 1.04 1.00 74192 2.15 2.10 2.00 
7441 0.74 0.71 0.84 74105 1.07 1.04 1.00 74193 2.15 2.10 2.00 
7442 0.74 0.71 0.64 74107 0.44 0.42 0.40 74194 2.98 2.88 2.75 
7443 1.20 1.15 1.10 74110 0.80 0.55 0.50 74195 2.00 1.95 1.90 
7444 1.20 1.15 1.10 74111 1.38 1.27 1.21 74196 1.95 1.90 1.85 
7445 1.98 1.95 1.90 74118 1.10 1.05 1.00 74197 1.95 1.90 1.85 
7446 1.20 1.15 1.10 74119 1.50 1.40 1.30 74198 5.00 4.75 4.50 
7447 1.10 1.07 1.05 741.21 0.50 0.48 0.45 74199 5.00 4.75 4.50 
Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for the 
above series of l.C.'s in booklet form. Price 13p. 
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RAND NEW TEXAS 
ERM. TRANSISTORS 
oded and Guaranteed 

ak No. EQVT 

1 2(13713 0071 
2 D1374 0075 
3 01216 0081D 
4 20381T 0081 
5 20382T 0082 
6 2(1344B 0044 
7 2034513 0045 
8 2(4378 0078 
9 20399A 251302 
10 20417 AP117 

All 55p each pak 

D 120 NIXIE DRIVER 
RANSISTOR. 
tillable replacement for 
SX 21, C 407, IN 1893 
20veb. 
1 25 100+ 
19 0.17 0.16 

li. trans. suitable for 
.0. Organ. Metal TO -I8 
qvt. ZTX300 Op each. 
ny Qty. 

-P 100 T03 METAL 
ASE GERMANIUM 
'ebo =80V. Viceo =50V. 
.C. =10 amps. Ptot= 
OW. hie =30 -170. 
:enlaces the majority of 
ermanium power tran- 
istors in the OC, AD 
nd NKT range. 

1 25 100+ 
-48 0.44 0.40 

kP 300 TO3 METAL 
ASE SILICON 
'ebo =100V. Vceo =60V 
.C. =15 amps. Ptot= 
15W. hfe =20. IOOfT.= 
MHz. Suitable replace - 
cent for IN 3055, 
WY 11 or BDY 20. 

1 25 100+ 
.55 0.53 0.51 

VEW 8th EDITION 
250 pages 

' RANSISTOR EQUIVA- 
,ENTS BOOK. A c 
Mete cross reference and 

American A eran and 
ápanese Transistors. 

Cxclusive to BI -PAK. 
85p each. 

LARGE RANGE OF 
!ECHNICAL AND DATA 
WOKS ARE NOW 
1VAILABLE EX STOCK. 
LEND FOR FREE LIST. 

UT 46 UNIJUNCTION 
TRANSISTORS 
Direct replacement for 
T1S 43rand BEN 3000 
also electrically equiva- 
lent to 2872646 

1 25 100+ 
0.30 028 0.22 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 221705/8. BOY - 
27/28/95A. All usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
202906, BCY70. When 
ordering please state 
preference NPN or PNP. 

£p 
20 For 0.55 
50 For 1.10 

100 For 1.92 
500 For 8.25 

1000 For 1430 

SIL. G.P. DIODES Op 

300mW 30.. 0.55 
40PIV (Min.) 100 ..1.65 
Sub -Min. 500..550 
Fully Tested 1,000..9-90 
Ideal for Organ Builders. 

R 2400 TO3 NPN 
SILICON HIGH 
VOLTAGE 
Vebo =250V. Viceo= 
100V. I.C. =6 amps. 
Ptot =30W. hfe= typ.20 
fT =5MHz. 

1 25 100+ 
0.55 0.50 0.44 

ADI61/162 
PNP 

M/P COMP GERM 
TRANS. OUR LOW- 
EST PRICE OF 750 
PER PAIR. 

LOOK FOR OUR 

AUDIO & 
ELECTRONIC 

COMPONENTS 
ADVERTISEMENTS 

in PRACTICAL 
ELECTRONICS 

RADIO CONSTRUCTOR 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lens end 
NPN Sim. toBPX25 and 
P21. BRAND NEW. Full 
data available. Fully 
guaranteed. 
Qty. 1- 2425 -99100 up 
Price ea. 69p 44p 38p 

QUALITY TESTED SEMICONDUCTORS 

Pak No. Price 
£p 

QI 20 Red spot transistors PNP 0.55 
Q2 16 White spot R.F. transistors PNP 0.55 
Q3 4 OC 77 type transistors 0.55 
Q4 6 Matched transistors 0044/45/81/810 0-55 
Q5 4 OC 75 transistors 0.55 
Q6 5 OC 72 transistors 0.55 
Q7 4 AC 128 transistors PNP high gain 0.55 
Q8 4 AC 126 transistors PNP 0.55 
Q9 7 OC 81 type transistors 0.55 
Q10 7 OC 71 type transistors 0.55 
Q11 2 AC 

277/8 
Complementary paire 

PNP/NPN 0.55 
Q12 3 AF 116 type transistors 0.55 
Q13 3 AF 117 type transistors 0.55 
Q14 3 OC 171 H.F. type transistors 0'55 
Q. 7 2N2926 Sil. Epoxy transistors 

mixed colours 0.55 
Q16 2 GET880 low noise Germanium 

transistors 0.55 
Q17 5 NPN 2 x ST.141 & 3 x ST.140 0.55 
Q18 4 MADT'S 2 x MAT 100 & 2 x MAT 

0 -56 120 
Q19 3 MADT'S 2 x MAT 101 & 1 x MAT 

121 0.55 
Q20 4 OC 44 Germanium transistors A.F 0.55 
Q21 4 AC 127 NPN Germanium transistors 0.55 
Q22 20 NKT transistors A.F. P..F. coded 055 
Q23 10 OA 202 Silicon diodes sub- min 0.55 
Q24 8 OA 81 diodes 0.55 
Q25 15 I0914 Silicon diodes 75 PIV 75mA 0.55 
Q26 8 OA95 Germanium diodes sub -min 

IN69 9 55 
Q27 2 l0A PIV Silicon rectifiers IS425R 0.55 
Q28 2 Silicon power rectifiers BYZ 13 0.65 
Q29 4 Silicon transistors 

os692 
x 20696, 

0.55 
Q30 7 Silicon switch transistors 20706 

NPN 0.55 
Q31 6 Silicon switch transistors 20708 

0 NPN 65 
Q32 3 PN 

2871con 
transistors 2 x 201131, 

0.55 
Q33 3 Silicon NPN transistors 201711 0.55 
Q34 7 Silicon NPN transistors 202369, 

065 5003111z (code P397) 
Q35 3 Silicon PNP TO -5. 2 x 202904 & 

0.65 1 x 202905 
Q36 7 203646 TO -18 plastic 30011113. NPN 0.55 
Q37 3 203053 NPN Silicon transistors 0.55 
Q38 7 NPN transistors ansistors 4 x 203703, 3 x 

0.55 

ELECTRONIC SLIDE -RULE 
The ME. Slide Rule, designed to simplify Elec- 
tronic calculations features the following scales: - 
Conversion of Frequency and Wavelength. 
Calculation of L, C and fo of Tuned Circuits. 
Reactance and Self Inductance. Area of Circles. 
Volume of Cylinders. Resistance of Conductors. 
Weight of Conductors. Decibel Calculations. 
Angle Functions. Natural Logs and 'e Functions. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A must for every electronic engineer and enthusi- 
ast. Size: 22 em x 4cm. Complete with case and 
instructions. Price each: £3.89 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI -PAK UNTESTED 

SEMICONDUCTORS 
Money back refund if not satisfied 

Pak No. Description Price 
£p 

U 1 120 Glass Sub-Min. General Purpose Germanium Diodes .. 0.55 
U 2 60 Mixed Germanium Transistors AF /RF 0'55 
U 3 75 Germanium Gold Bonded Sub -Min. like OAS, OA47 0.55 
U 4 40 Germaniuni Transistors like 00-81, AC128 0.55 

0.55 U 5 60 200mA Sub -Min. Silicon Diodes 
U 6 30 Sil. Planar Trans. NPN like ES1-95A. 20706 0.55 

U 7 16 Sil. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 1000 0.55 

U S 50 Sii. Planar Diodes DO -7 Glass 250mA like 0Á200/202 0.55 
U 9 20 Mixed Voltages, 1 Watt Zener Diodes 0.55 

U10 20 BAY60 charge storage Diodes DO -7 Glass 0.55 
1711 25 PNP Sil. Planar Trans. TO -5 Ilke 201182, 202904 0.55 
1112 12 Silicon Rectifiers Epoxy 600mA,up to 800 PIV 0.55 

U13 30 PNP -NPN Sil. Transistors 00200 it 25 104 0.55 

1714 150 Mixed-Silicon and Germanium Diodes 0.55 
1715 25 NPN Sil. Planar Trans. TO-5 like BFY51, 2N697 0.55 
1716 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.55 
U17 30 Germanium POP AF Transistors TO-5 like ACY 17 -22 0.55 
U18 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0.55 
U19 25 Silicon NPN Transistors like BC108 0 -55 

U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.55 

1721 30 AF. Germanium Alloy Transistors 20300 Series & 0071 0.55 

U23 30 MADT's like MHz Series PNP Transistors 0.55 

U24 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 055 
1725 25 300 MHz NPN Silicon Transistors 20708, 130Y27 0.55 
1726 30 Fast Switching Silicon Diodes like IN914 Micro -Min. 0.55 

2327 12 NPN Germanium AF Transistors TO -1 like AC127 0.55 
5129 10 1 Amn SCR's TO -5 can, up to 000 PIV CR51/25 -600 1'10 
U30 15 Plastic Silicon Planar Trans. NPN 202926 ....... 0.55 
U31 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 203707 0-55 

U32 25 Zener Diodes 400mW DO -7 case 3 -18 volts mixed 0.55 

U33 15 Plastic Case 1 Amp Silicon Rectifiers 104000 Series 0.65 

U34 30 Silicon PNP Alloy Trans. TO -5 BCY26 20302/4 0.65 

U35 25 Silicon Planar Transistors PNP TO -18 202906 ..... 0.55 

U36 25 Silicon Planar NPN Transistors TO -5 BFY50 /51/52 0.55 

U37 30 Silicon Alloy Transistors 50 -2 PNP 00200, 25322 0.55 
038 20 Fast Switching Silicon Trans. NPN 400 MHz 203011 0.55 

U39 30 RF. Germ. PEP Transistors 201203/5 TO -5 0.65 

1740 10 Dual Transistors 6 lead TO -5 202060 0.65 

1741 25 RF Germanium Transistors TO -1, O045, NKT72 0.55 
U42 10 VHF Germanium PNP Transistors TO -1 NKT667, AE117 0.55 

U43 25 Sil. Trans. Plastic TO -18 A.p'. BCI13 /114 0.56 
044 20 Sil. Trans. Plastic TO -5 ßÇ115/116 0.55 
045 7 3A SCR. TO66 up to 600PIV 1.10 

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

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2 -38V. 400mV (DO -7 
Case) 12p ea. 1 }W (Top- 
Hat) 18p ea. 1.0W (50 -10 
Stud) 32p ea. 

INTEGRATED CIRCUIT PAKS 
danufacturers " Fall Outs" which include Functional and Part -Functional Units. 
These are classed as -out -of -spec' from the maker's very rigid specifications, but 
ure ideal for learning about I.C's and experimental work. 

'ak No. Contents Prise Pak No. Contents Pries Pak No. Contents Price 

IICOO =12 x 7400 0.55 171046= 5x7446 0.55 171090= 5x7490 055 
JIC01 =12 x 7401 0.65 131048= 5x7448 0.55 171C91= 5x7491 0.55 
31002= 12x7402 0.65 Ú1050= 12x7450 0.55 171092= 5x7492 0.65 
31003= 125<7403 0.55 U1061- 12x7451 0.55 171093= 5x7493 0.55 
J0004= 125<7404 065 171053= 12x7463 0.55 Ú1094= 507494 0.55 
JIC05= 1207405 0.55 UIC54 =12 x 7454 0.55 1/1C95= 5x7495 0.65 
JIC06= 8x7406 0-55 U1060 =12 x 7460 0.55 111096= 5x7496 0.65 
71007= 85<7407 0.55 UIC70= 8x7470 0.55 U10100= 5x74100 0.55 
JIC10= 12x7410 0.55 UIC72= 8.x7472 0.55 1110121= 5x74121 0.55 
JI020= 12x7420 0.55 U1C73= 8x7473 0.55 1110141= 55<74141 0.65 
71030= 12x7430 0.55 U1074- 8x7474 0.55 Irwin = 5x74151 0.65 
01040= 12x7440 0.55 171076= 8x7476 0.55 UIC154 =5 x 74154 0.55 
111041= 55<7441 0.55 171080= 5x7480 0.55 UIC193= 5x74193 0.55 
151042= 5x7442 0.55 UIC81= 5x7481 0.55 U10199= 5x74199 055 
1(1043= 55<7443 0.55 131082= 5x7482 0.55 
1(0044-- 5x7444 0.55 111083= 5x7483 0.55 UICXI =25 Assorted 
01045= 5x7445 0'55 U1C86= 5x7486 0.55 74's 1.65 

Packs cannot be split. but 25 assorted pieces (our mix, is available as PAK MC X1. 

NEW LOW PRICED TESTED S.C.R: s 

PIV IA 3A 5A 5A 7A 10A 16A 30A 
TO5 TO66TO66TO64TO48TO48TO48TO48 

50 0.26 0.28 0.39 0.39 0.52 0.55 0.59 1.27 
100 0.28 0.37 0.52 0.52 0.55 0.64 0.70 154 
200 0.39 0.41 0.54 0.54 0 63 0.67 0.83 1.76 
400 0.48 0.52 0.82 0.62 0.74 0.83 103 1.93 
600 0.59 0.63 0.75 0.75 0.85 1.07 1.38 - 
800 0.70 0.77 0.88 0.88 0.99 1.32 1.65 4.40 

F.E.T.'S 
POST OFFICE 203819 Sip 205458 35p 
TELEPHONE 203620 55p 205459 44p 
DIALS 60p each. 203821 30p BFW10 66P 

203823 31p MPFI05 41p 

FREE 
CADMIUM CELLS One 55p Pak of your 

ORP12 48p own choice free with 
orders valued £4 or over 

2N3055 
115 WATT SIL 
POWER NPN 
55pEACH 

B1P 19/20 TO3 NPN PLASTIC SILICON 
2 Amp. BRIDGE RECTO 01699 NPN SILICON Vebo =100V. Viceo =50V. I.C. =10 amps. Not 

v RMS 35p each DUAL TRANSISTOR 50W. hfe =typ. 100 fT =3MHz. 

100 v RIS 40p , (Similar to 2872060) B1P 19120 Matched P i 

400 v RMS 505 , 1 25 100+ 1 25 100+ 1 25 100 

Size 16 mm x 16 mm. 0.28 0.26 0.23 0.38 0.35 0.32 0-00 0.61 0.55 

SIL. RECTS. TESTED 
PIV 300mA 750mA IA 1.5A 3A l0A 30A 

50 0 04 0.06 0. 6 0.08 0.16 0.23 0.66 
100 0.04 0.07 0.06 0.15 0.18 0.26 0.83 
200 0.06 0.10 0.07 0.16 0.22 0.27 1.10 
400 0.07 0.15 0.08 0.22 0.30 0.41 1.38 
600 0.08 0.18 O. 1 0.26 0.38 0.50 2.05 
800 011 0.19 0.12 0.28 0.41 0.61 2.20 

1000 0.12 0.28 0. 6 0.33 0.51 0.70 2.75 
1200 - 0.37 -- 0.42 0.63 0.83 - 

DIACS 
FOR USE WITH 
TRIACS. 
BRI00 (D32) 41p each 

10 amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
IDOPIV 99p each 

TRIACS 
VBOM 2A 6A 10A 

TO-5 TO-66 TO-48 
£p Sp £p 

100 38 55 83 
200 55 66 99 

400 77 83 1.27 

Giro No. 388 -7006 

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

BI- 
P.O. BOX 6, WARE - HERTS 

Postage and packing add Hp. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 

833 
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CONDITIONED? 
HAVE you ever been aware of being "con- 

ditioned"? We are subject to influences at 
sometime during our lives because we are human; 
because we are also British we seem often to fall for 
something just because the pundits say it is good. 
Only when the word gets around does it become an 
acceptance of standard. 

When the "experts" told us about twenty years 
ago that the sound emitted from the radiogram was 
nowhere near authentic reproduction, a cult was de- 
veloped in an effort to improve sound quality from 
records and radio. The term coined was high fidelity or 
"hi -fi ". It took a long time to educate the listener in 
these terms, but eventually the term and its impli- 
cations were accepted as part of our way of life. 

CHANGING FACE 

When the first Audio Festival was opened some 
17 years ago, the organisers must have been thinking 
of future developments. Although strictly reserved 
for many years as the exhibition for better quality 
sound, it was inevitable that the other influential 
element, money, should be responsible for its 
changing face. From conditions and strict terms of 
reference for sound performance and unified 
presentation in hotel rooms, we have now seen the 
change to include anyone who is willing to pay the 
price for stand space, whether strictly in the accepted 
high fidelity bracket or just out to sell anything 
remotely connected with audio. 

In the past, the Audio Fair must have been seen 
as the only alternative to the old Radio Show for 
showing domestic entertainment electronics, but 
there were many visitors who chose not to get 
involved in technical excellence. The cry today is 
the same, but the scene is changing. 

The Audio Fair, once a paradise for studio 
technicians is now the all- comers show for the 
non -technical, where accepted sound reproduction 
standards for the Fair are lower; the electronics are 
in one package and a selection of tasteless repro- 
duction cabinet work is offered. Throw in some 
thoughtlessly conceived visual display gimmicks 
that must cost the earth to construct and we seem to 
have turned full circle to where the Radio Show 
finally left off. Peripherals include a BBC disc- jockey 
show, colour video tape recorders, synthesised 
artificial sound, kits of components to build electronic 
gadgets, and a magazine called Black Music. 

SATURATED MARKET 
Where, oh where has all the top hi -fì gone? Some 

of the top hi -fi names were there, but in an overall 
impression of the show, they were a smaller pro- 
portion. However, it was interesting to note that the 
established high quality end of the market attracted 
the best crowds. 

Being conditioned to the term hi -fi, therefore, 
commercial exploitation of it is now saturated, so 
it is sad that, in some cases, what is passed as hi -fi 
at very high prices needs careful scrutiny. The 
inflation disease has attacked much of the market, 
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particularly where the equipment falls within a 
"mid -fi" bracket. 

NOISES 
On another subject, we have seen and heard much 

about pollution in most of its facets, but one such 
is a perpetual headache and nuisance that influences 
all of us. We become accustomed to patterning or 
break -up on television screens, clicks and plops on 
sound equipment, and whistles and burbles on radio. 
Even background noise is hardly noticeable when 
we are conditioned to a particular quality of sound 
reproduction. 

Only when we hear high fidelity sound with neglig- 
able noise, do we notice the difference, but the 
trouble is that we seem to acquire "new" noises 
that perhaps one never realised existed: scratches 
on discs, drop -outs on tape, intermod on f.m., 
adjacent stations swamping a.m. They are not really 
new, but we have to learn to tolerate them or do 
something to eradicate them. Not all forms of inter- 
ference can be completely eradicated, but we can 
do much to reduce the effects to a reasonable level. 

INTERFERENCE 
Some of the most mysterious forms of interference 

arise from airborne radiation from other equipment. 
The mains supply can also carry pulses from one 
end of the street to the other. The transistor is partly 
responsible for some of the trouble arising in 
domestic equipment. In some circumstances 
Amateur transmissions can break through on to 
high gain transistor equipment, the long loudspeaker 
leads acting as an aerial. The surprising fact is that 
the person responsible for effecting a cure is not the 
amateur transmitter licence holder, but the owner 
of the domestic equipment. The R.S.G.B. has a 
Committee to deal with this kind of interference 
problem, and in cases of unsettled dispute, the 
Ministry of Posts and Telecommunications will act 
as mediator, maybe enforcing a temporary period 
of rest from the transmitter. 

An interesting and useful article on the subject, 
suggesting what can be done, is published in 
abridged form in this issue; a more detailed version 
which includes applications to television reception 
is being published in Television magazine (January 
issue). 

M. A. COLWELL- Editor. 

The February issue will include three star 
items; two pieces of valuable test equip- 

= ment and a stop watch. Also a look at 
some simple experimental techniques with 
amplifier circuits, and the start of a special 
new series, helping you to understand and 
get the best from an oscilloscope. Also 
don't miss our advanced information re- 
vealing the identity of CRATA, and a pre- 
view of P.W. Datacards Nos. 7 and 8. 

Further details on page 859 
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Leicester show 
THE National Amateur Radio 

1 and Electronics Exhibition 
was held at the Granby 

Halls, Leicester on the 25th to the 
27th October. The main theme 
was equipment especially for the 
radio amateur and indeed some of 
these items were quite sophisti- 
cated. Several stands concentrated 
on electrical components and they 
were doing a roaring trade. 

Talk -in stations on various 
amateur bands were operating 
from the hall. GE3RAE was pro- 
viding talk -in on 80m. 

The British Amateur Radio 
Teleprinter Group (BARTG) were 
operating sever al teletype 
machines. Other groups were 
demonstrating amateur TV, slow 
scan and closed circuit TV. 

For the 2 metre enthusiast, 
there was an extremely wide 
selection of gear, ranging from a 
six channel portable transceiver 
with re- chargeable batteries to a 
more sophisticated transceiver 
with a phase locked synthesised 
v.f.o. and digital read -out. 

Equipment on show was by 
Heathkit (who were also showing 
their new 12in. portable TV) 
Drake, Yaesu (new FT101B trans- 
ceiver), Trio, K. W. Electronics, 
Codar, J. Beam. 

WIRELESS TELEGRAPHY 
ACT 

Readers and advertisers are 
reminded of the requirements laid 
down by the Wireless Telegraphy Act. 
It is an offence in the U.K. to install or 
operate wireless telegraphy apparatus 
except under the provisions of the 
Act and, except in the case of broad- 
cast sound -only receivers, a licence 
must be obtained from the Minister 
of Posts and Telecommunications. 

Included within the provisions of 
the Act are any apparatus transmitting 
deliberate signals for any purpose 
such as "walkie - talkies ", radio - 

controlled models or servos and some 
types of metal detectors. Apparatus 
radiating interference signals are 

subject to controls which also come 
under the administration of the same 
Ministry. If you require full information, 
please write to the Ministry of Posts 
and Telecommunications, Waterloo 
Bridge House, Waterloo Road, London, 

SEI 8UA. 

P.W. multimeter competition 

IN the June 1973 issue of P.W., readers were asked to put eight 

features of the Sinclair Radionics DMI multimeter in order of appeal 

to the average P.W. reader. 
The four prizewinners were invited to a presentation at the Practical 

Wireless offices to receive their prizes. Our picture shows (from the 
left) Mr. J. R. Mann from Knaresborough, Yorkshire, Mr. R. Harris from 

Bristol and Mr. Bertram from Newcastle- upon -Tyne. The fourth winner 
was Mr. G. Rider from Southampton who received his prize by post. 

Each winner receives a Sinclair digital multimeter and a year of 

Practical Wireless free. 
The Editor of Practical Wireless, Morris Colwell, is shown here 

sharing a joke with the winners after the presentation. The presentation 
was followed by a special luncheon also attended by Mr Roy Smith the 

Advertisement Manager, Mr. Lionel Howes, Assistant Editor of P.W. 

and Television, Mr. Roy Muggleton the Publisher and Mr. Kenneth Coad 

the. Assistant Publisher. 

The BBC and quadraphonics 
merits. The BBC is actively 
investigating all the various pro- 
posals but at the moment is not 
ready to make a firm decision. 
In the United States, the National 
Quadraphonic System Committee 
(NQSC) has been set up and the 
BBC is in close touch with them. 
It is also actively co- operating 
with the European Broadcasting 
Union. Until there is a clear 
decision on a system to be 
adopted internationally and 
assurance that mono and stereo 
listening will not be affected, the 
BBC would not wish to imply 
recognition of any one system 
and thereby lead its listeners to 
the purchase of equipment which 
might later become useless. 

THE BBC is often asked about 
quadraphony. Demonstra- 
tions of quadraphony by 

four discrete channels have 
usually been impressive but un- 
fortunately, the transmission of 
four separate signals by radio 
involves technical processes 
which either consume bandwidth 
that is not at present available 
or result in signal -to -noise ratio 
problems. A number of `matrix' 
systems, which reduce the trans- 
mitted information to manageable 
proportions, show promise but 
there are several different pro- 
posals, each having its own 
advantages and disadvantages. 
There is, as yet, no international 
agreement on their relative 
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PART 1 F GRAVER 

tip JDILA =4V 
THIS is a multi -purpose signal generator which 

covers VHF in addition to the usual long, 
medium and short wave bands, providing 

either a tone modulated or continuous wave output. 
The audio tone is also available for quick fault find- 
ing in audio circuits. For signal tracing, a high gain 
amplifier is included for audio circuit checks through 
all stages of audio equipment, together with a plug -in 
RF probe for tracing the course of a signal through 
RF and IF circuits. 

CIRCUIT 
Fig. 1 is a block diagram of the instrument which 

is constructed as five small units or modules, as 
follows. - 

Tone Generator. This produces an audio tone, 
which is used to check audio circuits or switched 
to the HF or VHF oscillator to provide amplitude 
or frequency modulation of the RF outputs. 

VHF Oscillator. This unit provides an RF output 
over the range 75MHz to 150MHz and has its own 
calibrated scale. 

HF Oscillator. Five switched ranges allow complete 
coverage of the long, medium and short wave bands, 
for testing, alignment and similar purposes. 

AF Amplifier. The three stage circuit operates a 
small internal speaker and a test probe allows the 
presence of an audio signal to be checked stage 
by stage through a receiver or audio amplifier. 

RF Probe. The probe, on a co -axial lead, extends 
the range of circuit tracing so that the presence of 
a signal can be checked in RF and IF circuits. 

Switching allows CW (unmodulated) or tone 
modulated RF outputs or AF output to be selected. 
A potentiometer is fitted as an output attenuator to 
reduce the output signal level as required. A control 
of this kind is satisfactory for audio frequencies and 
the lower frequencies in the RF range but due to 
stray circuit capacitance and RF leakage its 
efficiency in reducing output falls off as frequency 
is increased. However, in practice this simple type 
of attenuator is useful despite this drawback. 
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The tracer amplifier has its own switch and gain 
control, so it may be used by itself or simultaneously 
with the generator. It can also be used for other 
incidental purposes for which a small amplifier and 
speaker are required. The diode RF probe can be 
plugged into the audio amplifier input socket. 

LKSL9 .$`t/- 
Tone/CW 

v0 i Output -ir Input 
Fig. f : Block diagram of the Trouble Tracer. C'rcuit diagrams of the units are given separately rather than as a complete circuit diagram. 

Construction is simplified by having separate units. 
Each unit can be built, and operated by itself, for 
testing or other purposes. When the units are con- 
structed they are fixed in the case, which allows 
the function switches, output and input sockets and 
other wiring between units to be completed. 

VHF OSCILLATOR 
This unit tunes approximately 75MHz to 150MHz 

so as to include the VHF FM frequencies from 
around 88MHz to 108MHz, as well as 144MHz and 
other frequencies. The VHF oscillator is amplitude 
modulated at base and collector which intro- 
duces frequency modulation when the switch is at 
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Fig. 2: Circuit of the VHF oscillator which tunes from about 75 to 
150MHz. 

"Tone." With this switch at "CW" modulation is 

removed. 
Fig. 2 is the VHF unit circuit. Both L1 and L2 

are self -supporting and VC1 is a separate panel 
control. For a narrower band, such as 88- 108MHz or 
coverage around 144MHz, VC1 may be 5pF instead. 

The unit is assembled on a tagboard about 112 

x 114ín, Fig. 3, cut to leave six tags. Plain perforated 
Veroboard may be used instead, but the pins must . 
be cut off at the front of the board, to prevent 
shorts to the metal panel. The board is mounted 
by the bush and fixing nut of VC1. Washers are put 
between the board and metal panel, so that the 
tags are clear of the metal. 

Connections in this unit are short and direct. L1 
and L2 are wound with 20SWG tinned copper wire 
to 38in outside diameter. For L1, wind 434 turns on 
a pencil or similar object, spacing the turns so that 
the coil is 78i11 long. Ll lies over the tags, near VC1. 
One end of Ll is lin long and goes down directly 
to tag 2 at Y. The other end is 12in long and is 
soldered to X of VC1, from which a lead runs to 
tag 6. 

This photograph shows the VHF oscillator at the top with the tone 
generator below, mounted on the panel by the frequency selector 

switch. 

L1 is one turn, with ends shaped to reach tags 1 

and 3, as shown. A space of about 14in is left 
between the coils. 

A lead from tag 1 runs to the metal panel. Tag 2 

is wired to switch Si so that a positive voltage is 
supplied when the switch is in the VHF position. 
Tag 3 is connected to this switch so that output 
from L2 goes to the potentiometer and output 
socket. Other tags support resistors etc. as shown. 

Operation of the VHF oscillator can . be checked 
by listening for the signal on a VHF receiver, with 
the switch at "Tone." Battery current for this section 
should be around 3mA to. 4mA. 

If necessary, the frequency tuned can be lowered 
by compressing L1, or raised by stretching the coil 
to separate the turns. 

This range may be calibrated by means of a sensi- 
tive wavemeter, or by means of a VHF receiver, 

52 (output) 

LK549 

Fig. 3: Constructional details of the VHF oscillator which is mounted 
directly on to the panel by the nut holding the tuning capacitor. 

over the frequencies for which calibration points 
are available. 

The dial is a disc of perspex 2in in diameter, which 
is most easily cut out with an adjustable tank or 
washer cutter. The disc is secured to the control 
knob with. two 6BA bolts though self- tapping screws 
could be used instead. Alternatively, the disc could 
be held with adhesive. 

A black line on the disc travels over a card scale, 
held to the panel with adhesive. The main purpose 
of the disc is to avoid finger marks on the scale. 

TONE GENERATOR 
This unit is a single transistor audio oscillator 

using the circuit in Fig. 4. The phase of the collector 
winding 1 -2 and the base winding 5 -6 is arranged 
to sustain oscillation, the values used giving an 
audio tone of about 400Hz. 

The third winding on the transformer, tags 3 -4, 

provides a 9V supply for the HF or VHF oscillator, 
according to the setting of the switch. This modu- 
lates these oscillators. To remove modulation, switch 
contacts short the collector winding. 
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51 

53 ( +ve) 

52 

-ve 

Fig. 4: The simple circuit of the tone generator shown in the previous 
photograph. 

The tone generator is assembled on a small piece 
of Veroboard, as in Fig. 5. The two MC points are 
tags secured by 6BA bolts. Later, additional nuts 
on these bolts allow the board to be mounted on a 
bracket, which is secured by the switch brush and 
nut. The points MC are thus common to the metal 
panel. 

Pin connections for T1 are when viewing this 
from below, as shown. If a different transformer 
is used, it may be necessary to experiment with 
connections to obtain oscillation, and some circuit 
values might have to be changed to obtain a suitable 
frequency. 

Veropins or leads can be provided for external 
connections. The positive circuit is completed at 

53(+) t 

2x12- 

838 

b 

o 

0 

o 

o 

o 

0 

o 

o 

O 0 0. o 0 0 0 0 0 o e 

o o o o o o o o o o 
R1 6 1 c 

O 0 0 0 ._.-. 
o R30 pFj o o .o 0 0 0 

o J,4 0 0 ó o b o 0 

0 0 e o 
2 

o R2 o o o o o o o 

o o o o o o o o o o 

MC MC 

Fig. 5: Board layout of the tone generator components. 

* components list 

VHF Oscillator (Fig, 2) 
R1 10kQ Cl 1000pF 
R2 10k5) C2 4 7pF 
R3 1kt-) C3 A 41uF 
Tri Bí'200 VC1 25pF(Jackson C804) 
Tagboard 1 f x 1 fin. Knob for VCI. 

Tone Generator (Fig. 4) 
R1 47kí2 Ci 001µF 
R2 10kí2 Tri BCt09 
R3 3.3kO Ti* T /T3 (RS Components) 

Intended for 0071 into 2 x 0071, 3.6 : 1 4- 1 

Plain Veroboard, 0 =151n matrix, 2 x 14in. 

HF Oscillator (Fig. 6) 
R7 12k52 Ci 
R2 10kf2 
R3 22kfì 
R4 2-7kf2 
Tr1 13F167 

0.01µF 
C2 < 10pF 
Ca ß-OfµF 
C4 ; 0-01µF 
VC1 365pF (dackson 00) 

S6,2 pole 5 way wafer switch. Coils: Li to L5:(Cienco 
`Blue' miniature valve type coils, Ranges 1 to 5). 
Paxolin , 6 x 2in. Dial, preferably slow- motion, for 
VC1, 

Audio Amplifier (Fig. 8) 
R1 2-2MS2 R4 220kS1 R7 
R2 8.2kIZ RB 2.7k52 R8 
R3 270k12 Râ 6801) R9 

Cl 0-02µF 500V 
C2 0-047µF 
C3 0.1;uF 

VR1JS5 10k5ì log. 
Tri BC109 
Tr2 BC149 
Plain Veroboard, 

RF Probe (Fig. 12) 
Ri 56kO C1 22pF 500V. 
R2 22kí1 C2 _0 01,uF 

01 ' CA70 
Felt -pen casing, clip, screened cable and plug: 

All resistors 1W .5% 

Miscellaneous 
Universal Chassis members, 10 x 2in. (1), 10 x 4in. 
(1), 6 x 4in. (2). Panel 10 x 6ín. (see text) (Home 
Radio). Speaker 2414. 150 and upwards, or similar. 
Plywood and handle for cabinet. Co -axial sockets 
(2). VR2, 25kO linear potentiometer. S112 and S3/4, 
2 pole 3 way wafer switches. Knobs. Cx (Fig. 11) 
0.02µF 500V. 

C4 100µF 10V 
C5 3201LF 10V 

potentiometer with 
Tr3 ACf27 
Tr4 AC128 

0.15in. matrix, 3 

both "Tone" and "CW" positions of the switch. The 
circuit from pin 3 of T1 is switched to the VHF or 
HF oscillator. Leads from 1 and 2 of T1 run to the 
switch so that T1 primary is shorted when the switch 
is in the "CW" position. 

When the equipment is switched for audio output, 
the audio tone generator is switched directly to the 
output potentiometer, so that an audio tone is 
available at the output socket. 

A bracket cut from scrap metal is drilled for the 
switch bush and the bolts MC. Extra nuts are run 
on these bolts to give a little clearance for other 
joints and leads. The tone generator board is looked 
to the bracket by further nuts. 

Current drain by the tone generator itself is about 
ImA to 2mA. It can be tested by noting that the 
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This look into the cabinet of the Trouble Tracer shows the positioning of the various modules. Bottom left is the audio amplifier board mounted 
on the tone selection switch. In the centre is the HF oscillator module and, to its right, the VHF oscillator. Bottom right is the tone generator in 

front of the band selector switch. 

audio tone is present on a signal tuned in on a 
receiver, of by checking the audio output with 
headphones, or by taking the output to the signal 
tracer section input. 

HF OSCILLATOR 
The circuit for this unit is shown in Fig. 6. The 

transistor is used as a grounded base oscillator, the 
emitter being switched to tappings on the inductors, 
via C3. Section B of the switch is used for this 
purpose, while section A of the 5 -way switch S6 is 
employed for the collector circuit. 

S2 (output) 

Each of the inductors L1 to L5 is selected in the 
same way, only the inductor for the required band 
being in circuit. Each inductor has a large winding 
and a smaller coupling winding. Pins 6 and 8 are 
joined, as shown, to form the tapping. 

Output is taken from the small capacitor C2. 
Switch Si allows the oscillator to be switched on, 
and to be modulated by the tone generator when 
wanted. 

The layout is shown in Fig. 7. The transistor, 
resistors and capacitors are first assembled and wired 
on a piece of Veroboard about 1 x Pain. Provide 
pins or projecting leads for the external connections 

R4 from this board. The board is 
fixed with a single 6BA bolt, 
with extra nuts. 

A paxolin board 6 x 2in 
carries the coils, and this 
board is shaped approximately 
as shown to allow it to be 
placed in the case more 
easily. VC1 is secured to the 

L5;41 board by a 4BA bolt with a 

2.7k 
S1(+) 

R1 
12k Tr1 

C2 
10 pF 

1 

BF167 o2 
c 

b 

R2 ®C7 
10k am.' 

pF 

C13 

01NF 

R3 
2.2k 

03 

0 04 L1 

VC1 
6 

365pF 
1 

02 
S6b 03 

04 

5 

3aEìvCC VALVE Cc t 1.5 -13uy z t1616-E 
4- 5 
L4 . 

few washers between capaci- 
4b 5b tor and board, to clear the 

bottom frame tag marked 
MC in Fig. 7. A metal bracket 
is cut to hold the rotary 
switch which is fixed with 
two short 6BA bolts. 

itt rn i{a s ve 

01pF 

4'ry- íi 
14l41, 

)3i?vYiiz 

l°f . r . .5 e. 
. 

Fig. 6: Circuit details of the HF oscil- 
lator which has five switched bands. 
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SI 

Fig. 7: Circuit board and layout of the HF oscillator. The board is held 
to the panel by the locknut on the range switch and a screw into the 

frame of the tuning capacitor. 

When wiring is complete, the unit is held to the 
panel by the fixing nut of the switch and by a short 
4BA bolt which passes through the panel into one 
of the tapped holes in the front of VC1. This bolt 
must not be so long as to short circuit the capacitor 
or bend the capacitor plates. 

Switch connections to the inductors are straight- 
forward if carried out systematically. If necessary, 
set the switch in the first position and check with 
a meter to make sure the correct outer tags are 
selected. Then connect L1 and check that the unit 
will oscillate when a battery is temporarily clipped 
to R4 and the negative line. A whistle or heterodyne 
should be heard with a receiver tuned to a LW 
transmission. L2 and the other inductors can then be 
wired to the switch one by one. 

Cl 
in 0.02yF 

C2 

R2 F44 
82k 

R1 

2.2M 

C 

VR1 
10k 

840 

0047yF r e 
Tri 
BC109 

C3 
0.1uF 

I 

R5 

General view of the finished HF oscillator unit. 

In order to ensure that the circuit will oscillate, 
the point 6-8 should be regarded as a virtual tap 
on a single winding, with no reverse of winding 
direction all the way from pin 1 to pin 9. If one 
range fails to oscillate it is worth checking that 
this is so. With pins wired as in Fig. 6 and Fig. 7 this 
was correct, but it was observed that connections 
to pins 1 and 5 on a further similar coil suitable for 
the L5 position were reversed during manufacture. 
Should an examination of any coil show that this is 
so, wiring to the pins 1 and 6, or 8 and 9, should 
be changed over. 

The tuning dial for VC1 was arranged as for the 
VHF unit, but with a Perspex disc 3in in diameter. 

AUDIO AMPLIFIER 
This employs four transistors, Fig. 8, and has quite 

high gain. VR1 is the gain control and S5 is integral 
with this, so the amplifier can be used alone or in 
conjunction with the generator units. 

Output is fed into a small speaker, handling about 
250mW, which is adequate for this purpose. Though 
an 181/ speaker is indicated, a 25 -35f/, or even higher 
impedance unit, will be found satisfactory. 

The components are 
55 assembled on a 3 x 112in 

board, as in Fig. 9. Two 12in 
len 6BA bolts are secured at the 

T\ points MC, each with a tag, 

2.7k +9V 

Tr3 
R6 AC127 

680 c 

e + C5 
320yF 

R8 
R3 22 
270k 

°C1OÓyF 

R4 
220k 

R7 
47 

C 

Tr2 
BC149 

e 

R9 
2.2 

e 
Tr4 
AC128 

C 

c= C5 ® 200pF 

VR1 /S5 ganged 

and a 24SWG wire is soldered 
between these. When the 
amplifier is completed, these 
bolts allow the amplifier to be 
mounted on a bracket made 
from scrap metal, in a similar 
manner to the tone generator 
unit. Extra nuts give a little 
clearance to avoid shorts to 
the metal bracket, and fur- 
ther nuts are put on so that 
the negative line, MC in Fig. 
9, is returned to the metal 
panel. 

' 8: The four transistor circuit of 
the audio amplifier. 
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VR1 
b 

Tr1 
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I° °I 

T r2 

e c 

Tr3/Tr4 

Wiring should be straightforward. Sleeving is put 
on leads which can touch each other or bare joints. 
Pins or leads are again provided for the external 
connections to VR1, battery positive (via switch S5) 
and the speaker. 

The amplifier can be tested by applying he signal 
from a tuner or any other suitable input to VR1. 
Current drain is about 10mA, rising to peaks of 25mA 
or more with good volume. 

The 3 -way switch S3 /S4 holds the bracket and 
amplifier, and the lead from C2 to VR1 runs round 
this, against the panel. 

PANEL AND WIRING 
Dimensions for drilling the front panel are shown 

in. Fig. 10. This also shows the positions of the various 
controls and of the speaker aperture and input and 
output sockets. 

All the units are supported on the panel which 
allows any checks to be made quite easily, with the 
units in position. 

Wiring behind the panel is shown in Fig. 11. VR1 
with its switch S5 and the audio amplifier are quite 
separate from other circuits, except that all units 
operate from the same battery. 

The switch S3 /S4 switches the generator units on, 
as required, resulting in either tone modulated or CW 
output, according to the switch position. 

The remaining switch Sl /S2 selects the appropriate 
units to give VHF, HF or AF output. VHF and HF 
outputs will be CW or modulated, according to the 
position of the other switch. When this switch is set 
for AF output S3 /S4 must be at "Tone" or no AF 
signal is available. The lIF bandswitch is in opera- 
tion only when S1 /S2 is at the HF position. 

VR2 provides some control over the output level, 
especially at lower frequencies, as explained. 

KG55 

Fig. 9, left: Component layout and wiring 
information on the audio amplifier board. The 
board is mounted on a metal bracket as can 

be seen in the photograph above. 

CABINET 
The cabinet is metal and totally enclosed to help 

reduce stray radiation from the oscillators. As the 
sloping front is not essential and requires a little 
more work, it should be pointed out that similar 
parts can be used to make a case with a vertical 
front panel. 

For the sloping front cabinet the bottom is a 
flanged universal chassis member 10 x 4ìn and the 
top a flanged member 10 x 2in. Each side is a 6 x 4in 
flanged member. To form a side, cut away the top 
flange for 2in and the adjacent front flange for 512in. 
The 512 x 2in flat triangular portion now projecting 
is gripped in a vice and the member is bent over to 
form a 90° flange. As this flange will be triangular, 
it is cut about 32in wide to match the other flanges. 
A matching side is made for the other end of the 
case. The bottom is then fixed on using the holes 
which are punched during manufacture. At the top, 
bolt holes are drilled to fix the 10 x 2in member. 

Because of the slope, the panel is 10 x 633in in 
size. The bottom '2in is bent to match the flanges 
of the sides. This can be done by gripping the panel 
between two pieces of wood clamped in a vice. The 
panel can then be fixed by 6BA bolts run through 
top, bottom and side flanges. The top will fit better 
if its front flange is gripped in the vice and turned 
outwards slightly, to match the slope of the panel. 
The back is 10 x 8in, secured with self- tapping screws 
into the flanges. 

To avoid the work of shaping the sides for the 
sloping panel, the 6 x 4in members may be used as 
obtained. For the top, another 10 x 4in flanged mem- 
ber is required, the 10 x 2in member not being 
necessary. The parts are simply secured together by 
passing 4BA bolts through the holes' already punched 
in them. The panel is then a 10 x bin flat plate, 
secured with 6BA bolts or self -tapping screws. 
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Fig. 11: inter -unit wiring behind the 
panel. The wiring to the frequency 
selector switch from the individual 
oscillators should be as direct as 

possible. 

AFam 
C2 

Tone gen. +ve 

Tone gen 

AF amp +ve 

C--I cl J 

Input 
_-- 

+VéBattery rtz/LLwL 

To improve appearance, two side members can be 
cut from plywood, and secured by the same screws 
which hold the top, bottom and sides together. These 
wooden sides project about 14in. The top and panel 
can be finished with silver paint or in any way 
required. A stippled finish can be obtained by wait- 
ing until the paint is half dry, then dabbing lightly 
all over the surface with the empty brush. 

All the panel holes are drilled or punched to clear 
the bushes of the switches and potentiometers. A 12in 
or 58in hole is required for the HF tuning capacitor. 
Check that the central pins of the co -axial sockets 
are easily clear of the metal. 

The speaker is a small unit fixed behind a 2in 
diameter hole, which is covered with perforated zinc. 
There is space to accommodate a slightly larger 
speaker, if so desired. 

A metal bracket bolted to the bottom of the case 
holds a PP6 (9V) battery here. 

RF PROBE 
The circuit and construction of the probe is shown 

in Fig. 12. Cl is to isolate circuits tested, so it should 
be a 350 or 500V mica capacitor. An OA70 or similar 
point- contact diode will operate at up to 100MHz 
but most tests are likely to be in IF circuits or other 
relatively low frequency circuits. 

A felt -tip pen casing was used about 5in long and 
38in in diameter. The capacitors, diode and resistors 
will readily fit inside this, if arranged as shown. 
Solder a stiff wire (16 or 18SWG) to Cl. Sleeving 
is put on leads which 'may touch other leads or joints. 

842 

MC 

Fig. 10: Suggested layout of units and 
controls on the front panel. Position 
of VHF and HF units may depend on 

types of dial used. 

VHF osc VHF osc 
2 3 

Tone gen. 
Cl 

HFosc 

HF ósc / / 
MC 

Tone gen (3) 

CX 
Out 

2w' z ¡wÁ.ñv^'V" 
The inner conductor of a screened lead is soldered 
to the ;unction of Dl with C2 and R2. The outer 
conductor is soldered to Ill, C2 and R2 and a 24SWG 
or similar wire is also soldered on here. 

The assembly is then inserted in the pen casing. 
The tip piece was filed to fit, using a part of the 
14in insulated shaft cut from one potentiometer. It 
is cemented in, with the stiff wire passing through 
a small hole drilled in its centre. A little wire is then 
wound round the stiff wire near the end piece and 
soldered. This prevents pressure on the point pushing 
the wire back in. The wire is then cut to length and 
pointed. 

The 24SWG wire from the co -axial or screened lead 
outer conductor is threaded through a small hole in 
the casing and bound a few times round it. It is then 
soldered, together with a short flexible lead equipped 
with a clip. The top of the casing is plugged with the 
original pen top. 

USING THE PROBE 
When the probe point is touched on any circuit 

where modulated RF is present, demodulation by Dl 
gives an audio frequency output which is amplified 
by the tracer amplifier. 

One of the most useful applications is the quick 
testing of IF amplifiers. There is sufficient amplifi- 
cation for the signal to be normally traced onwards 
by this means from the mixer collector circuit (or 
frequency changer valve anode). After one or two 
stages of IF amplification, it may be necessary either 
to turn back the volume control of the tracer or 
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LEARN about MODERN TV Design 
by building this Heathkit 12" B/ W Portable 

The new Heathkit GR -9900 portable 12" UHF 
Monochrome Television kit. A unique chance to double 
the pleasure available from any other television set - 
because you build this yourself. 

We've used the latest modular construction and 
advanced design concepts to produce an outstandingly 
high performance TV worthy of the Heathkit name. 
All the main electronics are mounted on two easy -to- 
assemble printed circuit boards -this plus the use of no 
less than four integrated circuits perform the complex 
function of IF, video, sound, line and frame scan. 
Factory pre -aligned coils make alignment very easy and 
there are four presetable pushbutton controls for 
channel tuning -a luxury found in very few other models. 
The quality and fidelity is therefore excellent, and of a 

far higher standard than most ready -built televisions 
in the shops. 

The GR -9900 is portable too -equally at home on 

FREE 
Heathkit 
Catalogue 
Contains something for 
everyone : Hi -Fi Stereo, 
Testers & Instruments, SWL, 
Metal Detectors ... even a 
Battery charger Kit. 
Mail the coupon ... Today ! 

Heath (Gloucester) Limited, 
Gloucester GL2 6EE. 

LONDON showroom 
233 Tottenham Court Roar) 
Tel 636 7349. 

the mains or off your 12 volt battery for car, boat or 
caravan use. Add to this Heath's world renowned 
experience in the design of equipment for first -time kit 
builders, and you will be impressed on all counts of 
engineering, styling, and performance. 

The instruction manual is surprisingly simple with big, 
clear illustrations to map out your way. Would -be 
TV engineer? Here's your chance to learn -by actually 
building a television yourself. The manual not only 
shows you how to get 100% personalised quality control 
on your own; in the event of anything going wrong, a 

Trouble- Shooting section enables you to find the fault - 
and, in most cases, to put it right unaided. 

The GR -9900 is a kit you'll be proud to build and. 
own. You have a choice of fully finished cabinets in 
teak or modern white and the kit price, £62.70 (carriage 
extra), includes a FREE high performance indoor aerial. 

Choose cash or Heath Monthly Budget Plan 
(Mail order prices and specifications subject to change without notice) 

Please send mea FREE Heathkit catalogue 

Name 

Address 

HEATH Dept PW /01/74 
Heath (Gloucester) Limited, 

Schlumberger Gloucester GL2 6EE. Telephone 0452 29451 L 
843 
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Discoun 
ALL PRICES INCLUDE V.A.T. 

SPEAKER BARGAINS £ £ 
EMI 13" x 8" 3, 8 or 15 ohm - ELAC8 "8ohm Dualcone .. 2.10 

Plain .. .. .. .. 2.05 FANE 7" x 4" 3 or 8 ohm .. 100 
With Co -Axial Tweeter .. 2.20 8" Duaicone 8 ohm.. 2.40 
Twin Tweeter . 3.55 CELESTION 8" 15 ohm .. 1.55 

Type 350 8 ohm, 20 watt 8.00 ADASTRA 10" 8 or 15 ohm, 
61" 8 ohm, 10 watt 2.70 10 watt . 2.75 
8" 8 ohm, 10 watt 3.75 BAKER GROUP 25 12" 8 or 

12" 8 ohm, 20 watt 5.50 15 ohm, 25 watt . 8.45 
8" x 5" C /Mag. 5 watt 1.20 P. & P ,25 8" x 5" 5" 8 ohm, 5 watt C /Mao... -85 8 ohm, 10 watt 2.45 

GOODMANS B #" 8 ohm 2 #" 8 ohm or 64 ohm .. .50 
Dualcone .. .. .. 1.80 P. & P. .. '10 

TWEETER & CROSSOVER 
EMI 31" 3 or 8 ohm C /Mag .. 1.00 Dome Tweeter 8 ohm, 30 watt 4.00 
Cone Tweeter 8 or 15 ohm, Crossovers CN23 (3 ohm), 

10 watt 1.90 CN28 (8 ohm), CN216 (16 
Cone Tweeter 8 ohm, 3 watt 1.00 ohm) .. .. 1.00 
Horn Tweeter 8 ohm, 20 watt 3.50 P. á P. .. 10 
KIT FORM CABINETS TEAK VENEER 
12x12 x6 with 8 "8 "x5 "or 18x11 x9 with 13 "x8 "cutout 

6 }" and 3;" cut out.. . 2.45 for EMI 350 .. .. .. 
17x10 x9 with 8" or 13" x 8" 

cutout .. .. .. 3.50 
MICROPHONES TW206 .. 5.75 
CM20 Crystal Hand .. .. -50 CONDENSER MIKE 600 ohm, 
CM70 Planet stick' metal, uni -dir . 7.90 

switch crystal 1.55 Cassette Stick Mike with R. 
DM160 Dynamic uni -dir, ball Control on /off switch 

metal .. 3.95 (2.5 & 3.5mm J /Ply) .. 1.35 
UD130 50K /600 ohm, uni -dir P. & P. 15 

ball me'ai .. .. .. 4.50 
SOLDERING IRONS 
ANTEX CN240 15 watt .. 1.60 X25 25 watt (low 

SK1 Kit (15 watt iron leakage) 
2 spare Bib etc.).. 2.65 P. á P. 10 

4 25 

P. & P. ea. 35 

CARTRIDGES 
ACOS GP91 /2SC or GP91 /3SC 

Stereo comp. .. 1.00 
GP93/1 Stereo crys... 1.35 
GP94 /1 Stereo crys... 1.75 
GP95/1 
GP96 /1 .. .. 1.75 

SONOTONEI 
75 

9THAC Stereo cer. diam. 1.80 

19 -TI Stereo crystal '80 
BSR SC5M Stereo ceramic 2.25 

SXSH Stereo crystal .. 1.60 
SX5M Stereo crystal .. 1.60 
X5H Mono /stereo .. 1.25 
X5M Mono /stereo 1.25 

GOLDRING G800 5850 £3.85 £2.95 
STYLI for above cartridges 
Sapphire 35 D. Diamond 1.25 
GOLDRING 5800 G850 1.95 

P. & P. 05 
BATTERY ELIMINATORS 
240v input 6, 7.5 or 9 300mA 2.20 
12v d.c. Input (fits in car 
TAPES Stnd. LP DP 
5" 45p 55p 70p 
51" 55p 65p 95p 

lighter socket) 6, 7.5 or 9 
d.c. output at 300mA .. 2.20 

P. & P. .10 

Stnd. LP DP 
7" 65P 95p 110p 
P.& P. 1 -3, 9p ea. 4 or more, lot 30p 

LOW NOISE CASSETTES 
1 -5 6 -10 11 -20 

CEO 35p 33p 30p 

C120 55p 2p 50p 

Cassette Head Cleaner 35p 
P. á P. 1 -5, 3p ea. 6-10, 15p lot. 
11 -20, Post Free. 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 18p 

51" Reels .. .. .. 22p 
7" Reels .. .. .. 25p 

BIB ACCESSORIES 
Tape Editing Kit Ref. 23 1.30 
Recording Tape 

Splicer Ref.20 1.15 
Cassette Tape, 

editing .. Ref. 24 1.40 
Cassette Salvage Kit Ref. 29 40p 
12's Cassette Case Ref. 34 £1.00 
Stylus Balance Ref. 32A 1.15 
Spirit Lever .. Ref. 46 -50 
Hi -Fi Stereo Test Cassette 1.90 
Groove -Kieen Record Cleaner 190 

P. &P. -10 

CASSETTE CASES .. 10p 
P. á P. 1-3, 5p ea. 4 or more, 20p 

SPECIAL OFFER 
BUSH Stereo System with 
indep. Vol., Bass & Treble 
controls on each Speaker for 
optimum reprod. Using Gar- 
rard 2025TC Auto Change 
Deck in deluxe teak plinth and 
cover. Today's Value £49.50. 
OUR PRICE £27.50 + £1.50 
P. & P. 12 months Guarantee 
by Maker. 
THIS IS A BARGAIN NOT 

TO BE MISSED 

Send 25p for COMPLETE CATALOGUE, refundable upon first order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Mail Order Department 
P.O. Box 470, Manchester M60 4 BU. 

844 

ALL PRICES INCLUDE VAT 
BARGAIN PARCELS 141b at £1.60 plus 35P P.P.: 28113 at £300 plus 
571p p.p.; 561b at £4.95 plus £1.371 p.p. Contain pots, Res. Valves, Diodes 
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH, medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as. new. Price £1.55 post paid. 
NEW HEAVY COAX CABLE dia. I" 70 ohms approx. 50ft. lengths £1.55, 
p. & p. 321p. 100 ft. lengths £297, p. & p. 55p. 

AERIALS. New, Condition Whip Type, 4ft. 22p; lift. 822p. all collapsible 
type. P. & p. 4ft. 10p, lift. 15p. New bases on adjustable clamp for the 
above, 671p. p. & p. 271p. 

CRYSTALS AS NEW. He 6u; $,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. Equ. METERS consisting of 3in., 21in., 2in. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 271p, 
minimum order of six. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft 50p, 100ft. 
60p, p. & p. 22p. 

AERIAL POLES 4ft high 2" in diameter push -in type as new 75p each p. & p. 
25p each minimum four. 
AERIAL MAST POLES approx. Mt high 2" dia. Interlocking ends. Mini- 
mum order three. New condition, £1.10 each section. Carriage 37p each 
section. }" 75 ohms Coax in Soft coils with BNC plugs good condition. 
Price £1.10 + 321p p.p. 
AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£110 each, p. & p. lop. 
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. 

HOURS FOR YOU 
With minutes and even seconds if you wish. 

Our LSI 'digital clock chips offer you instant 
clocks with the following features - 
MM 5314 Fouror six digit display, clock runs in either £720 12 or 24 hour Mode. Use dìsplaysA B C or D. `. 
MM 5311 Similar to above plus BCD Outputs for TTL, £11.50 Data Loggers, Computers, etc. L 

MK5017 
Four or six digit, Alarm and Snooze, 
on -chip Oscillator for buzzer and Rower £14.00 failure back -up. Use displays A B or E. 

N!M5316 
Four digit ,Alarm,Snooze& Sleep ! Display 
modes -HHMM, MSS, MM sleep &HHMM £16.00 alarm. Use displays E or F. 

DISPLAYS - 7segment. £ 
A.TIL360 Six LED digits in al6pin pack.Common cathode. 15.00 
B. DL34 Four.1 LED digits in a 14pin pk. 10.00 
C. DL707 One .3 "LED anode. 2.00 
D. DL747 One.6" LED . .- - - 2.65 
E. DG1L One .3" Phosphor -diode digit in glass tube. 2.00 
F. TA8055TFour transmissive .6'iiquid crystal digits. 13.00 

KITS- 
1.5017 +Socket +PCB +four DG12s £24 
2.5316+ + -. 4. TA8055 £32 
Sockets: 24pin(5314,5017) and 28pin(5311) I15x 

4Opin(5316) 13 p 

VAT Al I prices exclude VAT. P &P 12p. Catalogue 15p. 
BYWOOD ELECTRONICS 
181 Ebberns Rd, Hemel 
Hempstead, HP3. 9RDA. 

0442 -62757.' 
13Y!IU 

Telephone for advice or to order 
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Co -axial lead 

Fig. 127 Details of the construction of the RF probe used with the 
Trouble Tracer. 

merely to put the point of the RF probe against the 
insulation of a lead in the appropriate part of the 
receiver circuit. 

On no account should any connection or contact be 
made with a mains receiver which is of AC /DC type, 
or which derives HT directly from the mains, as the 
chassis may be alive, and dangerous. 

For audio circuit tracing or testing, an insulated 
probe is required, with a few feet of screened lead. 
This can be plugged into either panel socket, as 
required. The probe can be made from the casing 
of a ball -point pen. The screened lead outer con- 
ductor is equipped with a flexible lead and clip so 
that this can be grounded to the earthed side of 
equipment under test, when necessary. 

HF CALIBRATION 
Though frequency calibration is not necessary for 

testing purposes to locate a fault, or for alignment 
of circuits for best results, it is convenient to provide 
some calibration of the five HF ranges. One method 
is to tune in the signal on a receiver, as explained for 
the VHF range. 

Band coverage is approximately as follows: 
Band 1 150- 350kHz 
Band 2 400-- 1300kHz 
Band 3 1.4- 4.0MHz 
Band 4 4 -10MHz 
Band 5 10 -36MHz 

The positions of the adjustable coil cores have 
considerable influence on the actual band covered 
by each range. 

For more accurate calibration it is necessary to 
have available some suitable means, such as a cali- 
brated receiver or signal generator, or crystal 
harmonic marker. 

Some calibration marks can be found by har- 
monics. For example, if a receiver is tuned to 600kHz 
the generator will be heard when also tuned to this 
frequency; in addition, the signal is heard at reduced 
strength when its second harmonic falls on 600kHz, 
so this gives a calibration point for 300kHz. Similarly, 
harmonics may be heard when the receiver is tuned 
to 2x, 3x, 4x and other multiples of any frequency 
generated, depending upon the receiver sensitivity. 

IN NEXT MONTH'S PART 2 PLENTY OF PRACTICAL 
INFORMATION WILL BE GIVEN TO ENABLE READERS 
TO MAKE THE MOST OF THE 'TROUBLE TRACER' 

i 
r-- 
CURING RF INTERFERENCE 
Curing r.f. interference can be a tricky business, 
especially if you are not sure how to go about it. 
Next month we provide a detailed guide covering 
not only TV sets but audio equipment as well. 
Practical filters are described together with notes 
on audio circuit modifications to try. 

RBM S -S COLOUR CHASSIS 
A guide to the stock faults experienced with this 
chassis, also some fault finding procedures to use 
to track down more elusive troubles. 

FET /VARICAP PREAMPLIFIER 
A long- distance reception enthusiast provides 
'full data on the f.e.t. /varicap aerial preamplifier 
he built. The cascode circuit adopted can be 
tuned over the whole of Band 1 by altering the 
bias on the varicap tuning diodes. Excellent 
results have been achieved. 

BRC 1400 CHASSIS 
John Law's next fault finding guide deals with 
the popular BRC 1400 chassis. 

COLOUR RECEIVER FORUM 

The main items next month will be a decoder 
alignment procedure using just a multimeter, and 
suggestions for improving the performance of the 
i.f. strip and the line oscillator. 

L 
PLUS ALL THE REGULAR FEATURES 

ORDER YOUR COPY ON THE FORM BELOW 

TO 
(Name of Newsagent) 

Please reserve /deliver the JANUARY issue 
I of TELEVISION (20p), on sale DECEMBER 17, 

and continue every month until further 
I notice. - 

NAME 

ADDRESS 

L 1 

845 
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PROlMJCTION 
I.I \Tl'sS 

P.C. KITS 
GSPK Electronics Ltd. have launched 
three kits aimed at the prototype 
printed circuit enthusiasts. 

The first is a P.C. board marking 
pen, sold in a pack of two for £1.20. 
The pens provide a quick and easy 
method of marking on a copper -clad 
laminate, the special ink acting as an 
etch resistant to most commercial 
etchings. , 

Kit 2 contains the pens, and six 
pieces of 6 x 4 in. copper laminate, 
some GSPK etching powder and a 

plastic dish. This sells at £4.50. 
The third kit contains all the tools 

necessary to cut to size and drill the 
laminate plus the contents of kit 2. 
Named the "Professional" kit, this 
retails at £8. 

Further gen from GSPK Electronics 
Ltd., Hookstone Park, Harrogate, 
HG2 7BU, Yorkshire. 

AUDIO FAIR PRODUCTS 

On page 869 we include details of 
some of the new products introduced 
at this year's Audio Fair. 

846 

colin riches 

THE 810 

I recently had the opportunity to try 
out the latest BSR 810 transcription 
turntable. Although this unit was 
introduced some time ago, it is still 
the leader of the BSR range of decks. 
It employs a pre - programmed 
sequential cam system and a low 

mass transcription tone arm which 
floats in a concentric gimbal, helping 
to eliminate tracking error. The arm 
also has precise zero balance adjust- 
ment over the full range of stylus and 
cartridge masses. 

The turntable weighs a massive 
6, lbs. and is driven by a high torque 
synchronous dynamically balanced 
4 -pole motor. Other features include 
a variable pitch control, rotating 
stub spindle, dual -range anti -skid 
unit, stylus position gauge and a 
special "pause" control operated by 
a special friction clutch mechanism. 

The unit tracks, with a high - 
compliance magnetic cartridge, down 
to 0.5 gm. 

All in all, this is a very nice unit 
and if you would like further details 
of this and the other turntables in the 
BSR range, write to BSR Limited, 
Monarch Works, Crad /ey Heath, 
Warley, Worcs. 

The latest 810 
deck from BSR 

AMTRON CABINETS 
Amtron UK Ltd supply a range of 
metal cabinets suitable for housing 
equipment. They are made of alumin- 
ium and the side and top panels are 
of an open grid structure to assist 
ventilation. 

The front panel escutcheon is made 
of high- impact plastic material which 
gives the unit a very professional 
finish. Plastic feet are supplied 
together with a fold -down tilt support 
bracket at the front. The kits come 
complete with all metal hardware 
necessary for assembly. The picture 
shows an "exploded" view of kit 
00/3009 -10, the internal dimensions 
of which are 224 x 138 x 120 
millimetres. 

For further information and prices 
cf the other cabinet kits available, 
contact Amtron UK Limited, The 
Trading Post, 4 it 7 Castle Street, 
Hastings, Sussex, TN34 3DY. 
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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. 
DM70 0.68 EF80 0-48 
DY51 0.85 EF83 1-03 
DY86/7 0.42 EF85 0.43 
DY802 045 EF88 590 
EABC80 1.00 EF89 0.81 
EB91 088 EF91 130 
EBC81 076 EF92 1.40 
EBF80 0.80 EF95 1-35 
EBF83 082 EF183 0-80 
EBF89 0-58 EF184 0.80 
EC88 0.75 E1190 0.68 
EC88 0.77 EL34 0-95 
ECC81 046 EL36 1.05 
ECC82 0.48 EL81 0-90 
ECC83 0.45 EL84 047 
ECC84 0.55 EL86 0-55 
EC086 0.58 EL88 0-95 
ECC88 0.75 EL95 0.70 
EC0189 0-71 EL91 1.81 
ECF80 0.58 ELL80 1-30 
ECF82 0.78 EM84 1.18 
ECF86 0.71 EM87 1-18 
ECH81 1.00 EY51 0-83 
ECH83 1.00 EY 86/87 042 
ECH84 0.78 EY88 0-84 
ECL80 0.53 EZ80 0.51 
ECL82 0.01 EZ81 0.40 
ECL83 0.08 GY501 0.90 
ECL86 0.68 GZ34 0.78 

0086 
PC88 
PC97 
PC900 
PCC84 
PCC88 
PCC89 
PCO189 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH200 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 

0-75 
0.75 
0.45 
036 
0.52 
0'80 
0-85 
0.85 
0.51 
1.80 
0.85 
0-85 
0-87 
0.85 
0-71 
0.88 
0.88 
0-54 
038 
0-59 
0.88 
0.88 

PCL805/85 
0-83 

PD500 1.55 
PFL200 0.80 
PL36 0.88 
PL81 0-75 
PL81A 0.88 
PL82 0.50 
PL83 0.98 

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. 
AZ1 
AZ31 
CBL31 
CL33 
CY3I 
DAF91 
DAF96 
DC090 
DF91 
DF96 
DK91 
DK92 
DK96 
DL92 

0.60 
0.55 
1.00 
1.50 
0.50 
0.80 
0.50 
1.85 
0.30 
0.50 
0.45 
0.70 
0.60 
0.40 

DL96 0.55 
DY86/87 0.87 
DY802 0 37 
EABC80 0-38 
EAB42 0-05 
EB91 0.22 
EBC33 1-00 
EBC41 0.75 
EBC81 0-83 
013080 0-40 
EBF83 0-40 
EBF89 082 
EBL31 1.50 
ECC81 0.40 
ECM 0-88 
ECC83 088 
ECC84 0.80 
ECC86 0-40 
ECC88 0.40 
ECH36 1-25 
ECH42 1-00 
ECH81 0'80 
EC1183 0-45 
ECL80 0.45 
ECL82 085 
ECL83 0.88 
ECL86 0.40 
ECLL800 2.25 
EF37A 1.20 
E019 1.20 

EF80 0-25 
EF85 0.85 
EF86 0.30 
EF89 0.28 
EF91 0.37 
EF92 0.85 
EF95 0-40 
EF98 0.75 
EF183 0-30 
EF184 0.35 
EL32 0-80 
EL33 1-75 
EL34 OP50 
EL36 0.50 
EL37 2-50 
EL41 0.90 
EL42 0.90 
EL84 095 
EL95 085 
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 
E280 0-28 
EMI 0.29 
GY501 580 
GZ30 0.45 
G232 0.50 
GZ34 0.00 
GZ37 1.25 
11E309 1.50 
KT61 1-75 
KT66 2-50 
KT81 (7051 

113 
KT81 1-75 
KT88 2-90 
KTW61 106 
611714 ' 1.00 
N78 1-80 

PC86 0.80 
PC88 040 
PC97 0-45 
PC900 0.48 
PCC84 0.40 
PCC88 0-55 
PCC89 0.50 
PC0189 0.80 
PCF80 0.80 
PCB82 0-35 
PCF86 0.80 
PCF801 0-50 
PCF802 050 
PCF805 0 80 
PCF806 0.75 
PCF808 0.85 
PCL82 035 
PCL83 588 
PCL84 0.45 
PCL85 0.50 
PCL86 0-45 
PCL805/85 

0.50 
PD500 1.30 
PEN45 0.75 
PL36 0.55 
PL81 0-50 
PL82 0.45 
PL83 0-45 
PL84 0-40 
PL500 0-75 
PL504 0.75 
PL508 0.90 
PL509 1-55 
PL802 095 
PX4 8.00 
1X25 8.00 
PY33 0-83 
PY81 0-80 
PY82 0.35 
PY83 OP88 
PY88 0-40 
PY500 0.47 
PY81 ,800 0.50 
PY80I 0.50 

EXPRESS 
POSTAGE 
5p for 1 Valve. 
Each additional Valve 
add 29. 

PL84 
PL504 
PL508 
PL509 
PL802 

0.88 
0-88 
1 05 
1-55 
0-98 

30C15/ 
PC0800 1.05 
30017 1.00 
30018/ - 

PCF805 000 
PY33 0-88 30F6/PF818 
PY81/800 0-50 1.10 
PY82 0-55 30FL1/ 
PY88 0-80 PCE800 0.75 
PY500A 1.05 30FL2 0-75 
PY800 0-50 30FL12 1-05 
PY801 0.50 300L14 0.85 
1126 1-00 30L1/PC084 
21191 1.00 0.52 
11193 
UABC80 
UBC81 
UBF89 

0.50 
0.90 
0.70 
0-80 

30L15/000800 
1-05 

30L17 0-90 
110085 0-80 30P4MR 1-80 
UCH81 1-00 30P12/PC801 
UCL82 0.70 1.05 
UCL83 0.70 30P19/PC802 
17089 0.80 1.00 
U1,84 0-95 
UY85 0.50 
6/30L2/ 
ECC804 1.00 
6F23/EF812 

30PL1/PCL801 
0.95 

300113/ 
PCL800 1-20 

1.05 30PL14/ 
3001/80880 PCL88 1-25 

0-51 30PL16 1-05 

8P41 8 00 6J6 0.30 
8061 0.75 627M 0.45 
T41 1.00 6J7G 0.40 
1714 1 00 6K6GT 0.75 
1.725 0 85 6K7M 0.48 
U26 0.85 6117E 0.30 
17191 0 75 6K8M 0.80 
UABC80 0 40 6K8G 0.45 
UAF42 0 76 6K25 0.75 
UBC41 0.75 616G 555 
1713081 0 45 6Q7M 0.50 
UBF80 0 40 6Q7G 0-50 
UBF89 0-40 60170T 0.45 
170085 0-45 68N7GT 0-45 
UCH42 0.75 68Q7GT 0.50 
1701.181 0 40 616G 0.75 
170182 0 85 OV6G 0.40 
170183 0-70 6V6GT O-45 
UF41 0 75 6X4 0.40 
UF89 0.40 6X5G 540 
UL41 0 85 6X5GT 545 
U184 0.48 7B6 0.75 
UY41 0.48 7B7 0.70 
T7Y85 0.40 705 1.00 
VR105-30 0 40 706 0.75 
VR150-30 0-40 7117 0.70 
0A2 
OB2 

0 40 
0.40 

7R7 0.75 
787 2.25 

1115 0.45 7Y4 0.75 
185 0.30 12AT6 540 
1T4 080 12AT7 0.40 
384 040 12AÚ6 0.45 
3V4 048 12AU7 588 
5R4GY 0-75 12AX7 0.88 
5U4G 0-40 12BA6 0.45 
5V4G 0.50 1213E6 0.50 
5Y3GT 0-45 3001 0.80 
5Z4G 0.45 30015 1.05 
6/3012 0.80 30017 1.10 
OAKS 0.40 30018 0.80 
6AM5 0-90 3006 1-10 
6AQ5 0.42 30FL1 0.75 
6A87G 0.85 30FL2 0.75 
6AT6 0.88 30FL14 0.85 
6AU6 0.80 30115 1.05 
6BA6 
6BE6 
6BH6 

028 
0-32 
0.75 

30117 0.90 
30P4MR 1.80 

61376 0.55 30012 _1.05 
6BQ7A 0.55 30019 1.00 
613E7 0.90 30PL1 0.95 
61387 
6BW6 

1-35 
0.90 30PL13 1.20 

6BW7 0.90 30PL14 1.25 
604 0.35 35W4 0.40 
6CD6G 1-80 35Z4GT 0.70 
6CH6 0.80 50CD6G 1.20 
60W4 
6023 

0-70 
1-05 

807 550 
6F25 1-00 813 ITT 213 
6F28 0.70 813 USSR 
6J56I . 0.80 05.75 
6,150 045 1611 0.85 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 

89 for first Transistor. 
for cash additir -nai add lard, Texas, RCA, Fer- 
19. ranti, Motorola, ITT, 

Fairchild, Lucas, etc. 
AA119 
AAZ13 

0.7 
0.10 

B1/132 0.80 
BF115 0.25 Quantity discounts on 

AAZ15 
ACI07 

010 
0.85 

BF167 0.25 
BF173 0.25 application. Send SAE 

AC126 
AC127 

0.25 
0.25 

BF179 0.30 
BF180 0-80 for full lists. 

AC128 025 8E181 0-82 
AC176 0.26 BF194 0-15 
AC187 0.25 BF195 0.15 OC16 0.75 ZTX500 0.15 2202646 0.60 
AC188 0.25 80197 045 0020 0.95 ZTX501 0.18 2112904 0-18 
ACY21 0-20 BF200 0.85 0023 0.85 ZTX503 0.17 2N2904A 0-25 
ACY39 0-55 13E961 0.25 0025 0.40 ZTX531 0.20 2112905 028 
AD140 0.50 B0898 0.25 0028 0-65 ZT51650 0.20 2512905A 0B8 
AD149 0.50 BFX29 0-25 0035 0.50 IN914 0.7 2E2906 0-20 
AD161 0-85 BFX88 0.20 0036 585 IN4001 0-8 2612928 0-10 
AD162 0.85 BFY60 0-20 0042 540 IN4002 57 2263053 020 
AFI15 0-24 BFY51 020 0044 0.15 I104003 0.8 2203055 055 
AF116 0.25 130Y62 0-20 0015 0.15 IN4004 0.8 2263525 0-75 
AF117 0-20 BFW10 0-81 0071 0.15 IN4005 0.10 2613614 0-59 
AF186 0.40 BY100 0.15 0072 0-25 IN4006 0-12 2E3615 0.76 
AF239 0-40 BY126 0-15 0076 540 I614007 045 2513702 0.10 
A9Y27 080 BY127 0.15 0077 0.45 JN4009 0.6 2513703 010 
A9Y28 0-25 BZX61 series 0081 0.25 1614148 0-8 21(3704 0.10 
BA102 0.80 0-12 0081 13 0.25 I9921 0-10 2N3705 0.30 
BA116 07 BZY88 series 00812 0.55 182033 0.20 2E3706 010 
BC107 010 0.10 0083 0.25 182051A 0-20 2E3707 0.10 
BC108 040 01181-05 0.25 00140 0.55 I82100Á 0.20 2613708 040 
510109 0-10 01191-40 0.85 00170 0.25 183010 0-25 2N3709 0.10 
BC113 0.15 CR83-05 040 00171 0.80 226696 0.15 2513710 0-10 
BC117 0.20 CR83-40 0-45 00200 0.45 2N697 515 2E3711 0-10 
BC143 0-85 MJE340 0-50 00201 0.75 261706 0.10 2673819 0-85 
B0147 0.12 MJE370 0.70 00202 0-80 2N706A 019 2N3820 0-50 
BC148 0-10 61JE520 075 00203 0.50 2E1131 0-25 2N3823 0-02 
5101690 0.12 MJE2955 1-10 OCP71 1.25 2/01132 525 2263903 0.16 
B0182. 0-10 MJE3055 0-75 ORP12 0.50 2511302 0.18 2E3904 0-17 
BC182L 0-12 6100102 0.42 ORP60 0.40 2E1303 0-18 2E3905 521 
BC184L 011 MPF103 0.85 T1005 0.30 2E1304 0.22 2E3906 0.19 
BCY32 0.80 MPF104 0.87 TIC44 0.85 2E1305 0-22 2E4058 0-10 
BCY33 0.84 MPF105 0.40 TIC226D 1.50 29(1806 0.22 2104059 59 
BCY34 0.85 NKT404 450 TIL209 0.80 29(1307 0-25 2104060 0-15 
BCY70 0-15 0A5 030 TI943 0.85 2E1308 0.25 284061 0-12 
BCY71 9.20 0A10 0.85 ZTX107 015 2511309 0-87 2E4062 018 
BCY72 0-15 0A79 0.7 ZTX108 0.12 2E1613 0B0 3E141 0.81 
BCZ11 0.50 0A81 0-10 ZTX300 0.12 2E1614 0.20 40380 0.40 
BD121 0-75 0A91 0.7 ZTX301 0.15 2E2147 075 40361 0-40 
BD124 0.80 OA200 0.7 ZTX302 0.18 2612160 0-59 40362 0-50 
BD131 0.75 OA202 0-10 ZTX304 0.25 2N2369A 0.15 40430 1-00 

8E7400 0.20 8E7425 0.48 8E7473 040 0E74107 0-50 8/074157 180 
8/07401 0-20 8/07427 0.42 8E7474 0.40 8E74110 0-80 85174170 4-10 
8517402 0.20 89(7428 0.50 8E7475 0.55 8E74111 1-45 0X74174 2.00 
8E7403 0.20 8517430 0.20 8107476 0.45 9/074118 1-00 86174175 1-85 
8E7404 0-20 8/07432 0.42 8107480 0.80 0E74119 1.90 91074176 1-00 
8107405 0.20 8/07433 0.70 8107482 0.87 8E74121 0.80 89(74190 1-95 
8517406 0-30 9517437 0.85 8E7483 1-00 8E74122 1.85 05174191 1-95 
8E7407 0-80 8E7438 0.85 8107484 0.90 8E74123 2-70 8E74192 2.00 
8617408 0.20 8367440 0.20 8E7486 0-45 8E74141 100 86774193 2.00 
89(7409 0.45 87(7441AN 8E7490 0-05 9E74145 1-50 81674194 2-50 
0X7410 0-20 0.75 8N7491AN 8E74150 8-85 13E74195 1-85 
8E7411 0-28 e9(7442 0-75 1-00 82674151 1.10 95174198 1.00 
8267412 
8617413 

0.42 
0.80 

8267450 0.20 
8E7451 0-20 

8,17492 0.75 
9617493 0.75 

8N74154 
93674155 

2.00 
1-55 

92674197 1.50 
86174198 4-80 

8517416 0.80 8E7453 0.20 8617494 0-80 8N74156 1.55 13E74199 4.80 
8517417 
8107420 
8E1422 
8E7423 

0.80 
0.20 
0.48 
0-48 

8X7454 0.20 
8107460 0.20 
9E7470 0-30 
8517472 0.80 

8N7495 0.80 
8E7496 1.00 
8E7497 8.25 
8E74100 2.50 

DIL 14 pin I5p 
SOCKETS 16 pin Ú7p 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

® OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8k00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A /c's available to approved 
companies on applica ion. 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. 

R 
STVALVE MAIL ORDER CO. 

16a Wellñeld Rd., London, SW16 26SÌ'' 
Tel: 01 -677 2424 Telex: 946 708. 
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SPEAKERS 
13x8,3,8or 15 ohm £203 
13 x 8,150 d/c 3, 8 or 15 ohm £225 
13 x 8,450 1 /tw 3, 8 or 15 ohm £3.60 
13 x 8 type 350 8 ohm £825 

E280 
£2.50 
£6.60 
£7.50 
£9.62 
£750 
£467 
£5.50 
£6.16 
£7.42 

£10.72 
£1.92 
LI -37 
£4.12 
£2.75 

£21.45 
£1226 
£10.17 
E5.94 
£4.40 

£27.50 
Fane Crescendo 12A 100w 8 or I5ohm £2420 
Fane Crescendo 12B 75w bass 8 or 15 £24-20 
Fane 807T 8" d/c roll /s 8 or 15 ohm £3.85 
Fane 808T 8" d /cone 8 or 15 ohm E2.64 
Goodmans Axent 100 tweeter E6.60 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Twinaxiom 8 
Goodmans Twinaxiom 10 
Elac 9 x 5 5" 59RM109 15 ohm, 

59RM 114 8 ohm 
Elac 61" d/c roll /s 8 ohm 
Elac 6 }" d /cone 8 ohm 
Elac 4" tweeter TW4 
Wharfedale Bronze 8 RS /DD 
Wharfedale Super 8 RS /DD 
Wharfedale Super 10 RS /DD 
Coral 6 +" d /cone roll /s 8 ohm 
Siran 6 +" 3 or 8 ohm 
Richard Allan 12" d/c 3 or 15 ohm 
10" x 6" 3, 8 or 15 ohm 
8 "x5 "3or8ohm 
7 "x4 "3or8ohm 
2 +" 64 ohm or 70 mm 80 ohm 
Adastra Hiten 10" lOw 8 or 15 ohm 
Eagle DT33 dome tw. 
Eagle HT15 tweeter 
Eagle CT5 tweeter 
Eagle CTIO tweeter 
Eagle MHTIO tweeter. 
Eagle FR4 

EM 
EM 
EM 
EM 
EM 
EM 

WILMSLOW 
AUDIO 

THE Firm for speakers! 

61 " 93850 4 or 8 ohm 
8 x 5, d /Cone Roll /s 8 ohm 

Baker Group 25 3, 8 or 15 ohm 
Baker Group 35 3, 8 or 15 ohm 
Baker De Luxe 12" d /cone 
Baker Major 12" 
Kef T27 
Kef T15 
Kef 8110 
Kef B200 
Kef 8139 
Kef DN8 
Kef DN9 
Kef DNI2 
Kef DN 13 

Fane Pop 100 watt 8/15 ohm 
Fane Pop 60 watt 8/15 ohm 
Fane Pop 50 watt 8/15 ohm 
Fane Pop 25/2 25 watt 8/15 ohm 
Fane Pop 15 watt 8/15 ohm 
Fane Crescendo 15" 8 or 15 ohm 

E3.80 
E4.49 

£11.55 
£17.05 
£29.70 
£6.79 
£7.61 

£2.53 
£3.22 
£2.59 
LI.21 
£3II 
£5.50 
£9.80 
£242 
£1.44 
£2.20 
Eí92 
LI.38 
LI.38 
£0.65 
£2.80 
£5.45 
£3.66 
LI.25 
£2.54 
£3.74 
£445 

Eagle xover CN23, 28, 216 El 10 
Sp. matching transformer 3 -15 ohm CI.10 
Celestion MFI000 25w horn 8 or 15 ohm 

£10.45 
Celestion PS8 (for Unilex) L2.16 
Celestion G I2M 8 or 15 ohm £12.00 
Celestion G12H 8 or 15 ohm £1500 
Celestion G 15C 8 or 15 ohm E24.00 
Celestion GI8C 8 or 15 ohm £33.00 
Car Stereo speakers -ask for leaflet. 

SPEAKER KITS 
Wharfedale Unit 3 
Wharfedale Unit 4 
Wharfedale Unit 5 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple Assem. 
Richard Allan Super Triple 
Goodmans DIN 20 
Fane Mode One 
Kefkit 2 
Kefkit 3 
Peerless 2 -8 
Peerless 10 -2 
Peerless 20 -2 
Helme XLK 25 (Pair) 
Helme XLK 50 (Pair) 

£8.25 
£14.50 

21.00 
£7.95 

£II.75 
£17.50 
£20.75 
£8.58 
£900 

£25.75 
£35.50 
£5SO 
L8.47 

£10.41 
E18.17 
£37.18 

Stephenspeaker kits and cabinets -send for 
free booklet "Choosing a Speaker ". 
Prices include VAT. 
Carriage and. insurance 75p per kit. 

RADIOS /CASSETTES /AMPS. 
Grundig Mariner TR865 E32.00 
Grundig Elite Boy 500 £27.00 
Grundig Melody Boy 500 E27.00 
Grundig Melody Boy 1000 - E3875 
Grundig Yacht Boy 210 £34.25 
Grundig RF430 mains E27.00 
Grundig RF310 mains L22.75 
Grundig RF3IO £21.25 
Grundig Top Boy £16.75 
Grundig Satellit 1000 E121 00 
Grundig C402 cassette £27.00 
Grundig Signal 500 £27.00 
Grundig C230 Cassette £28.00 
Tandberg TP4I L42.00 
BASF 9301 radio /cassette £58.00 
Bush VTR 1785 Band (Inc. Air) £29.00 
Trio KA2000A £33.00 
Trio KA2002 £41.00 
ITT Colt £9.95 
ITT /KB Golf Preset Ell 25 
ITT /KB Weekend Auto £16.00 
ITT /KB Europa £18.00 
ITT /KB SL53 cassette £2282 
ITT /KB Studio 73 stereo cassette £44.00 
Koyo KTR1664 8 waveband £40.00 
Koyo KRT 1770 11 waveband E56.50 
Koyo KTR1883 5 Band (Inc. Air) E23.50 
Tec C200 Radio /Cassette £31 00 

Prices include VAT. 
Carriage and insurance 75p. FREE with each 
radio -"World Radio Stations Book" 

PA /DISCO AMPLIFIERS 
Carriage and insurance LI 00 
Baker 100 Watt £40.00 
Linear 30/40 £25.00 
Linear 40/60 E30.00 
Linear 80/100 £55.00 

FREE with 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: 10 Swan St., Wilmslow, Cheshire SK9 IHF. 
Telephone Wilmslow 29599 

848 

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 semiconductor 
device with manufacturer's numbering 
-not user's numbering. 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 number on the last page in your datalogue- 
and we will send you all the latest update releases 
(up to page 25). 

AMBIT -the linear microcircuit specialists- 

for Phase Locked Loops 
NE561B AM /FM coil -less radio receiver or 
(16 DIL) IF strip £3.50 

AM /FM demodulator kits with 
mechanical 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. 
£360 

NE565 High stability -low frequency tele- 
(14 DIL) metry demodulator and NBFM demod- 

ulator £2.80 
567 A P.L.L. for accurate tone decoding 
(8 DIP) and NBFM reception (5 -9) V working 

£2.80 
555 Versatile timing IC, use as 'one shot' 
(8 DIP) or multi -vibrator 86p 
555/2 Two 555's in one package 

Use one for ultra sonic carrier -and 
the other as the modulator £1.63 

LSB039 A unique triangle /square /sine wave 
(14 DIL) function generator up to 1MHz- 

complete signal generator in a chip. 
A FULL data sheet is included with 
each device on request L3.20 

for Audio 
LM3R0 Simple, safe and versatile 2W RMS 
(14 DIL) at 12V: 4W RMS at 18V 

Use only 3 external components £1.40 
TBA810S SGS power IC. 7W RMS at 16V £170 

for Radio 
(see last month's advertisement for our radio 

IC feature) 
TBA651 1,vV sensitivity AM /FM /SSB with RF 
(16 DIL) mixer and IF £2.00 

low external parts count* 
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 £2.20 
(14 DIL) 
*MC131OP P.L.L. Stereo decoder IC, with layout 

spec. £3.15 each 
*(14 DIL) FULL kit with PCB £3.98 each* 

for TOKO Filters at 455KHz and 10.7MHz 
Ceramic CFT455B 8KHz bandwidth 50p 

CFT455C 6KHz bandwidth 50p 
CFU455C 4BKHz bandwidth 55p 
CFS10.7 Wide band FM (2 required 
per set) 40p each 

455KHz MFH -T A 4, 5, or 7KHz version £1.50 
Mechani- For a complete ignition interference 
cal cure, a suppression booklet on tracing 

and curing interference 45p 
Screened plug connectors, straight or 
angled 50p 
Plug in distributor suppressors 36p 
1/F with lucar/large lucar /wire ter - 
minations 
2µF with lacar or large lucar wire ter- 
minations 30p 
Other items to order 

Plus LED Displays, 250MHz decade counters, 
voltage regulators, kits for tone coders, NI Cads - 
In fact everything to lead you through the micro- 
circuit maze. 

PW FERRET KIT 
Electronics only* £9SO 
a with improved circuit and full modification 

details 

Callers now welcome at 

37a HIGH STREET, BRENTWOOD, ESSEX 
CM14 4RH 

Tel. (0277) 216029 

Terms: C.W.O. All Prices include V.A.T. 
Handling charge now 10p per order. ' 

FIRST CLASS POSTAGE on all items under 8oz. 
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MODULE 
CABINET 

M.G.SKEET 
Aplug -in module system allows the maximum 
use to be made of a given space as far as 
`tucking away' circuitry is concerned. To be 

able to pull out a `card', with the circuit components 
on it, for modification or maintenance, makes these 
tasks much easier. The cost of commercial designs 
(and their availability) must deter experimenters from 
using this desirable system. Described here is a 
method of building this system quite cheaply in terms 
of purchased items. A plywood box, hardwood 
runners, aluminium alloy sheet fabrications, RS 
Components small perforated sheet and edge con- 
nectors are the main items needed. A word or two 
first about the uses that the system can bé put to. 
In the author's case such a unit stands beside a 
tape deck to provide versatile record and playback 
preamplifier facilities. However, it is suitable for a 
modular preamp or mixer etc. The dimensions quoted 
are to suit the author's particular requirements in 
that other factors dictated the maximum size 
possible. 

DESIGN 
Major requirements of the design were :- 

detachable screening of cards from each other, space 
on the panel for potentiometers, switches etc., ease 
of getting the leads away from the unit for external 
connections and the use of an external power supply. 
The latter was considered necessary because of the 
space it would take and because of possible hum 
induction problems. 

Part of the detachable screen protrudes above the 
box by approximately 8mm and it is this which is 
used to pull out the cards. The perforated sheet as 
supplied measures 172mm by 133mm which, in the 
author's case, was cut to give two cards 123mm by 
83mm. 

154 
mm 

Authors box 300mm long giving 
7plug in modules 

6x6 mm 'runners' glued and pinned 
to sides 

iJ 

1'I1 III 

tihi,s,r.h, I Allows leads to 
run to end of box 

100 mm 

t.-11mm 
I.-48mm 

Cross section of the box detailing method of con- 
struction and mounting of edge connectors. The photo- 
graph shows the hardwood runners which are spaced to 
suit the gauge of metal used for the modules. 

CONSTRUCTION 
The photographs and drawings show the overall 

construction method. If the idea of painting with 
emulsion paint appeals then butt joints, pinned and 
glued, can be used. A filler glue such as Cascamite 
is suitable. The alloy sheet can be as thin as 20SWG; 
this is fine for the job due to its mechanical proper- 
ties, easily cut, drilled and bent yet rigid enough 
to maintain shape. If aluminium is used it should be 
at least 18SWG. 

The spacing between the runners is governed by 
the metal thickness. No fixing is provided in the 
top panels to hold the modules in place because the 
friction of metal against runner as the modules are 
pushed home holds everything firm. The inside of 
the detachable screens are Fabian covered to avoid 
contact with the wired side of the perforated sheet. 
It is necessary to bend the protruding part of the 
screens slightly inwards to allow the module along- 
side to slide in and out. 

849 
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WIRING 
Inter -module wiring is run from connector to con- 

nector in the bottom recess of the box. The same 
ways should be reserved for earth and power sup- 
plies on each connector to prevent possible damage 
should a module be plugged into the wrong position. 
Sockets may be fitted at the end of the box for the 
external connections, but in the author's case the 
leads are run straight out through holes. Clips are 
fixed near the edge connectors to hold the cables in 
place. A removable cover for the base of the box 
can be added if required. 

Countersunk 6BA screws, washers and nuts hold 
together the alloy top panel, perforated sheet, bottom 
runner and 8 -way plug. As an aid to countersinking 
the screws in the thin alloy sheet, 2BA nuts are 
used over the screws immediately they are passed 
through the alloy sheet. These give the desired 
spacing between the perforated sheet and the alloy 
pieces. Earthing of the metal -work is achieved via 
one of the screws passing through the 8 -way plug 
which is fitted with a solder tag. The plug point for 
earth is connected to it and from there a bare wire 
is suitably routed around the perforated sheet. Con- 
tact between the lower runner, the detachable screen 
and the top panel has been relied upon to extend 
the screening earth over these components. Earth 
loops due to contact between the top panels of 
adjacent modules could be a possible source of 
trouble. A strip of Fablon or pvc tape on the top 
panel flange should cure any problems here. 

* Materials List 

Edge connectors, 8-way 
Edge plugs (cut down to give four 8 -way plugs) 
Perforated sheet, small 
Turret tags, small (to fit the perforated sheet). 

All these parts are by RS Components Ltd., available 
only via retailers handhng that company's components. 

Details of module construction 
showing, from left to right: - 
(a) A typical module, assembled 

and wired. 
(b) The detachable screen with 

insulating plastic covering in 
position. 

(c) The top panel, perforated sheet 
and lower runner. 

850 

Inside' of 
top panel 

Lower 
runner 

o o 
8 way plug 

14mm 

16mm 

Cutting, drilling and bending of the module metalwork. 
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Transistors from 8p 
Capacitors from 2p 
Resistors from 1p 

Pots from 12p 

Constructional Hardware 
Knobs 
l.Cs 
Diagrams, Data 

Genuine Discounts 

NOW READY 

25p Send 25p for your copy of EV 
Catalogue 7. It includes a Refund 
Voucher for 25p allowable on 
orders for £5 or more, list value. 

FROM CATALOGUE 7 

Volume Controls -Mono, 12p: Matched two-gang 
429: Switch 12p extra either type. 

Transistors - 
2N2646 unijunction 51p 

2N3055 high power 60p 

AD161 medium power NPN 42p 

AD162 medium power PNP 40p 

BC109 Low Noise 15p 

7400 quad 2 input NAND. 25p 

S DeC 4 -pack £6.37: T DeC £3.30: Micro -DeC £3.75 
Photo- conductive cell TPMD 40p 

Ceramic Disc Capacitors -50V. 0-01 & 0.02 mFd, 

ea. 2p: 0.04 mFd 3p 

Main Line 70 amplifier £1260 nett 

112 pages (plus covers) and our best yet! Practically all items in 

Catalogue 7 are there as the result of information fed by our own 
computer, enabling us to control stock -buying in relation to demand 
with remarkable accuracy. This means that your orders, which we 

micro -film for record keeping, is handled with utmost speed and 
efficiency. EV prices remain keenly competitive and in addition 
there are discounts as well, to give you further savings. Among 
the well -known firms whose products we carry are those of 
SIEMENS, NEWMARKET, RADIOHM, SOLDERSTAT, 
GUEST INTERNATIONAL as well as Texas Instruments, 
Mullard and others. 

ZENER DIODES 
Full range E.24 values 
400mW 2.7V to 36V 149 
1 Watt 6.8V to 82V 21p 
1.5W 4.7V to 75V 48p 
Clip to increase 1-5W rating to 3W (Type 266F) 4p 

MINITRON DIGITAL INDICATORS 
30151F seven segment, filament, compatible with 
standard logic modules. 
0 to 9, + decimal point. 9mm characters. In 16 lead 
DIL. Some alphabetical symbols available £1.20 
Suitable BCD decoder driver 7447 £1.15 
No. 3015G showing + or- and 1 and dec. pt. nett £1.20 

NUTS, BOLTS, KNOBS, SWITCHES, etc. 
BABANI TECHNICAL BOOKS 

V.A.T. 10% must be added to nett value of order 
for Value Added Tax. 

U.S.A. CUSTOMERS 
are invited to contact Electrovalue America, P.O. Box 
27, Swarthmore P.A. 

28 ST JODES RD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 

Telephone Egham 3603 Telex 264475 

Hours 9 -5.30, 1.0 p.m. Saturdays Bus, Reg. No. 1047769 

* NORTHERN BRANCH 
For the convenience of many friends and customers in the north we are 

opening a branch in Manchester early in January. 
.Watch for further details. 
All postal communications to Englefield Green address, please 

This is EP Service 
DISCOUNTS 
Available on all items except those shown with NETT 

PRICES. 10% on orders from £5 to £15.15% on orders 
£15 and over. 

PACKING & POSTAGE 
FREE in U.K. For mail orders for £2 'list value and 

under, there is an additional handling charge of 10p. 

TERMS OF BUSINESS 
All Items are offered for sale in accordance with our 
standard terms of business, a copy of which is avail- 
able on request. Due to the length of time between 
preparing this ad., and its publication, prices quoted 
may be subject to alteration without notice. 

ELECTROVALUE CATALOGUE 7 PLEASE 

I enclose 250 

NAME 

ADDRESS 

Write in BLOCK LETTERS PW 
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TWO NEW 

SOLDER 
SIPPERS 

MAKE DE- 

SOLDERING 

QUICK 

EASY 

Longs Ltd. 
Hanworth Lane 
Trading Estate 
Chertsey Surrey 
KT16 9LZ. 

MI NM 
PLEASE FORWARD 
® 

without obligation 

1 
further details. 

1 NAME 

1 COMPANY 

ADDRESS 

Maxi -Super HT 1810 and 

Maxi -Mini HT 1800 
Solder Sippers 
Designed for use when working 
or re- working P.C. Boards. Per- 
mits removal of molten 'solder 
from Multi -leg components, en- 
abling easy extraction. The sol- 
der is 'sipped' through the noz- 
zle, and automatically ejected 
when the instrument is next used. 
A Swiss precision instrument 
manufactured to a high degree 
of accuracy. 
The anti-corrosive outside casing 
has a knurled finish for more 
positive grip, and encases plated 
internal parts. 
The Maxi -Super has been design- 
ed with a 3.5 kg. spring action 
recoilless plunger, whilst the 
Maxi -Mini with its conveniently 
shaped operating button, has a 

2.5 kg. spring action plunger, 
protected by a channel guard. 
Both models have been designed 
with an easy- to- replace 'dupont' 

1 
teflon screw -in nozzle. 

... MI IIIII OBI MOM En MN 
PLEASE SUPPLY PLEASE SUPPLY" 
Maxi -Super HT Maxi -Mini HT 
1810 at £6.60 1800 at £4.95 

I enclose cheque value £ 

POSITION 

SIGNED 
® Prices include VAT Reg. England 68496 ® ® ® ® ® ® ® ® ® ® ® ® ® ® 

SPECIAL 40 MHz SCOPE - 
SOLARTRON C01212 ONLY £50. 
Has to be a snag. There are no 
plug -in Y amps available. 
TB-100 nanosecs per cm to 5 secs 
per cm in 24 calibrated ranges. 20 
nanosecs per cm with times 5 expan- 
sion. 5in flat faced tube. Trace 
locator. 0.2 microsec signal delay. 
Built -in calibrator 1kHz square wave. 
200 micro volts to 100 volts in 18 
calibrated ranges. Tube sensitivity 
3V /cm. Main Frame Y Amp boosts this 
to better than 200 MV per cm at 
40 MHz. 240V 50 Hz input. Complete 
with full manual including plag -in 
circuits. Come and see one working 
or Carriage £150. 
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. 
Hook up -a 9 volt battery and connect 
to your scope and have two traces 
for ONLY £550, 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. á 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. 

PLEASE ADD 10% V.A.T. 

®ti11 

Open . to 6.30 p.m. day. 

LTD MI 
7/9 ARTHUR ROAD, READING, BERKS. 

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

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors k and f: watt, many high 
stabs, etc. Fine value at 50p, P. á 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. á P. 20p. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
5 MOVING COIL METERS. 
Various. £2, P. á P., 37p. 
CAPACITOR PACK -50 Brand 
new components, only 50p, P. 6 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. 
2515 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. 
38p each. Holder tp each. Inform- 
ation 5p. 
PHOTOCELL equ. OCP71, 13p each. 
PHOTO RESISTOR type Clare 703. 
Two for 50p. 
MODERN TELEPHONES type 706. 
Two -tone grey, £3.75 each. The same 
but black, £2.75 each, P. á P. 25p 
each. 
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. 

IDELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £350. 

WHAT READERS SAY 

BASIC ELECTRICITY(5vols) 
ELECTR®1lIICS(6vols) 
TELEVISION (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 serles 
will be of ex. 

ceptional value in 
training mechanics and 

technicians in Electricity, 
Radio and Electronics. 

I purchased Basic Electricity and I have found 
them to be the best books of their kind that I 
have ever read. Will you please send Basic 
Electronics. G.S. Portsmouth. 

"EVERYTHING IS MADE SIMPLE" which 
makes reading a pleasure. V. S. Farley 

"BOOKS ARE WONDERFUL ", thank you. 
A.C.S. Colwyn Bay 

I earnestly believe these manuals make the 
subject become a "Cake Walk ". 

S.S. Lewisham 

852 

,:,;;;7011141141.111111 111 h5'. 

YOUR 

GUARANTEE 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money wift e re- 
funded by rturn 
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 £4.50 
BASIC ELECTRONICS 6 parts £5.40 
BASIC TELEVISION 3 parts £3.60 

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 

J 
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J. HUGHES 

BY PRACTICAL PROJECT STEPS 

PART 4-THE ASTABLE MULTIVIBRATOR 

THE basic circuit that we shall describe this 
month is called the astable multivibrator. Some- 
times it is called a free running multivibrator. 

Whereas last month's circuit required an input pulse 
to make the output voltage change in level for a fixed 
period of time the astable circuit causes the output to 
change to a new level for a fixed period -just as 

before -but after a dwell time with the output in its 
original state the circuit re- triggers itself. The opera- 
tion continues indefinitely with the output level stay- 
ing at a high voltage for a fixed period and then 
reverting to a low level for a fixed period; because 
this is a self sustaining process the circuit comes into 
the general category of oscillators and as such finds 
its way into many simple Circuits. Its main attractions 
are that it needs no inductors and is very simple to 
build; at the same time it is reliable and can be 
designed to cover a vast range of frequencies. Its 
only limitation is the shape of its waveform which is 
rectangular. 

Nevertheless there are many useful applications 
for such a signal as we shall see. First of all have 
a look at the basic working circuit shown in Fig. 21. 

The diodes D1 and D2 serve no purpose other 
than providing reverse voltage protection for the 
base emitter junctions of Trl and Tr2. With the 
components suggested the circuit oscillates at a 

Fig. 21: Slow running astable multivibrator. Monitor the waveforms 
at points A and B with a 20,000Û/V meter. 

low frequency and the output waveform can easily 
be monitored on a 20,00011 /V meter. 

First of all check the frequency of the signal by 

counting the number of times the voltage at point 
A goes through a complete cycle in a minute and 
note that the extremes of output signal level ap- 

proach the maximum +ve rail and zero voltage 
(negative) rail. The length of time the voltage is 

high should approximately equal the time in the low 

state -we say that the waveform has a unity mark 
space ratio. 

Circuit operation 
To understand the circuit's operation imagine. that 

Trl is not conducting; the voltage at its collector 
will thus be +9V. Likewise assume that Cl has 
just discharged through the circuit of Rl and R2. 

This discharge will not be complete because when 
the potential at the base of Tr2 reaches 600mV (this 
corresponds to 1.2V at point B) Tr2 will be driven 
into conduction and the voltage at point A will fall 
to zero from an original +9V. The action of this 
drop in voltage at Tr2's collector causes a negative 
going voltage to appear on the negative plate of C2. 

This ensures that Trl is well and truly switched 
off. You can see that the negative plate of C2 

actually goes negative by monitoring the voltage 
there; connect the positive lead of your meter to 
ground and the negative lead to the junction C2 and 
Dl. The voltage is driven to approximately -8.5V. 
If, however you keep monitoring this voltage you 
will find that it starts to rise in a positive direction 
as C2 discharges through the circuit of R4 and R3. 

When ß1.2V is reached Trl switches on and the 
voltage at its collector falls. In a similar manner 
this negative going change makes Tr2 switch off and 
the voltage at A rises to + 9V. The junction of D2 

and Cl will now be found to be at -8.5V and the 
level will return according to the time constant of 

Cl with 112 and Rl until eventually Tr2 switches 
on again -thus repeating the cycle. 

You can say -in simple terms -that when Trl is 

switched on Tr2 is switched off and vice versa. The 
length of time Tr2 is on is set by C2 114 and 113, but 
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-4 Fig. 22: R2 has been reduced 
in value so that the width of the 
positive level of the waveform 
at A is reduced. This produces 
a short repetitive flash from 
the lamp. 

Fig, 23: Layout for Fig. 21 
(left portion only). Layout for 
Fig. 22 (left and centre portion). 

OV 

6y'IAM01061 

qiftx .67-( zz 

Tr 3 
BC108 

R5 
100 

R3 is very large compared with R4 so the former 
has most effect. The time can be calculated from 
the formula 
T,,,,= 0.7xR3XC2 (R in ohms, C in farads and T iii 
seconds). 

In a similar way one can say that the time Tr1 is 
switched on is controlled, effectively by R2 and Cl. 
This is the length of time Tr2 will be off during that 
part of the cycle. We can thus write 

T rr =0 7XR2XC2 

854 

+ 

T 
1B1 
9V 

CC3 

T` 
LS 
3511 

Reducing the values of 
an C2 brings the operating 

frequency into the audio range. 
If a key is inserted at point X 
the circuit makes a useful 
morse practice oscillator. 

If we make the circuit symmetrical so that R2 
equals R3 and Cl equals C2 the on time will equal 
the off time and the frequency of operation becomes 

I 
f I.4XC2XR3 

It you halve the value for R2 you will halve the 
off time of the waveform. This means that we get 
an asymmetric mark space ratio. Increasing the value 
for R2 will change the ratio the other way. One can 
vary the ratio over wide limits and the only 
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IV Money saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

Better built 
Better performance 
Better value 
SAXON HI -FI POWER AMPS FOR DOMESTIC 
& COMMERCIAL USE 

New Versions using 3A 
"Plastic Power" Driver 
Transistors now available. 

To meet demand, we have 
included a more powerful 
module In our well - 
estahvshed and proven 
rann.,. All these power 
amplifiers are carefully 
assemb 'd, tested and 
guaranteed. 
They offer superb value for 
reliability and versatility, 

SA35 
SA50 

35 watts RMS. Uses 7 £445 transistors and 7 diodes 
Carr. paid. 

50 watts RMS. 7 an- 

£5165 sìstors, 7 diodes. Carr. 
paid. 

SA100 disco assem 
makes an ideal 

b 

unit in 
A 210.90 lies. 

real glutton for work. 
Reliable, tough and compact, 11 transistors, 6 diodes. Carr. paid. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate OPEN AND SHORT CIRCUIT PRO- 
TECTION, plus proof against over- dissipation and faulty inductive 
loads in the SA.100. 
Freq. response 15-40,000 Hz ± f dB 
Distortion 0.2% at 1kHz 
Loads 4 t 16 ohms 
Quiescent current 15 mA 
Noise Better than -75dß 
Supply voltage SA35 45 volts 

SA50 45 -65 volts 
SA100 40 -70 volts 

Size 
4" x 3" x 1" (SA35 /SÁ50) 

Circuits, connecting instruction and application data are supplied 
free with all modules. 

POWER SUPPLIES 
FOR THE SA35, SA50 AND SA100 POWER AMPS. ABOVE 

PU.45 2 S tabdised 
supply for £4 90 

PU.70 one e or two SA50 or 
SA100 Carr. 40p 

PS 45 
Stabilised module for £3 50 two Stels or one SA50 V1 
Carr. free 

MT 45 hTransformer foCarrb. o2v0ep , 22.85 
MT.30 

Transformer for un- £3 50 ptete 
with 

supply tlf com- 
plete with rectifier di- 
odes mounted Carr. 20p 

PS 70 
Stabilised supply mod- 
ule 

90 
Sta for is one 

supply 
two Cllr!/ 

SA100's Carr. free 

MT.70 
Transformer for PS70 £4 VO Carr. 40p 

ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD 
wun moor ign Pille Y TESTED 

SAXON P/A MIXER 
CONTROL UNITS 

In extra slimline easy -fit case 
Using grouped pairs of inputs (high Z and 
low Z inputs) with individual bass, treble 
and volume controls on each pair, plus master 
controls. These low -noise units will feed all 
makes of amplifiers, making them ideal for 
clubs, discos etc. Standard jack sockets. 
Compact design. In strong metal cases. All 
units guaranteed for 3 years. 

HIGH AND LOW IMPEDANCE 
INPUTS 

BASS/TREBLE/VOLUME ON EACH 
PAIR 
MASTER CONTROL ON OUTPUT 

M4H 
4 high Z, 4 low Z inputs, 4 sets £18 50 of controls. Case 10"x 8" x2-1". 
Carr. paid. + V.A.T. 

M6HL Case18 "x8 "z2} "£27.50 
12 inputs (6 high Z, 6 low Z), per( 
Carr. paid. + V.A.T. 

Channel section modules, for Z15 50 
building your own: gain -16 z aj J 
(24dB). Tone controls -18dB 
swing. Carr. paid. + V.A.T. 

CONTROL£ o 8 Unbeatable for quality & value 

UNITS Stereo Unit Carr. 30p 

Mono (as shown) . 
For 9v battery operation. As stereo mode 
less mie. input 

Carr. 20p 

Two decks, and full headphone monitoring. The unit is mains operated and measures 17} "x 3" x 4" deep 

and is finished with a smart white on black facia. The controls are: Left /Right deck fader, volume, bass, 

treble. Headphone 
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. 

treble, mains on/off. 
E 

£6.50 

AKG 
MICROPHONES 

World famous D.190C -the 
one the professionals use - 
at special bargain price of 

£1950v Á.T. 

120 WATT HEAVY DUTY MODULE 
Rugged class A driver stage. This module will run from all our mixers, 
etc., and most other makes. Delivers 120 watts into an eight ohm load 

and employs 4 TO3 can (115 watt) output transistors. 

SPECIFICATION 
Power output 120 watts into 8 ohms 
Freq. response 20- 20,000 Hz ± 2dB 
Input sensitivity 200 mV into 10K 
Construction Fibreglass board 
Size 8" x 4" x 4" (5" with 

supply) 
Low distortion parallel push -pull 
output stage. 

Module & 1 g 95 power supply at 
(Carr. 40p) 

160 watt version 
with 
power 
supply 

(Carr. 50p) 

£27.90 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3kW (3000 watts) of 
lighting and Incorporates versatile sound control arrangement to 
enable professional standards to be achieved. Both units are 
excellent examples of Saxon quality and value. 

SINGLE CHANNEL UNIT 
Operates from to 100 watt amplifiers. Supplied 
for bass note operation, is easily adapted for 
treble or mid -range at a cost of about 5p. 

Carr. pd. £8.90 

3 CHANNEL UNIT 
Includes bass, middle and treble as well as master 
controls. 2 amplifier sockets eliminate need for 
split leads. Up to 3kW lighting Smartly 
finished ca se. Carr. 30p. £19.7 
COMPLETE 
AMPLIFIERS CSE 100 
The versatile unit Is now available in a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 

watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. 

£34.90 carr. free 

SAXON 100 £48.50 carr. free 
With an RMS output of 120 watts speech and music, 
100 watts continuous power, four individually 
controlled FET input stages and wide range base 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! - I Prices subject to altera- 

12" 25 watt 8/15 ohms £5.95 cary. 30p 15" 50 watt 8/15 ohm £14.50 care. 50p. tion without notice. 
12" 40 watt 15,000 gauss magnet system 8/15 ohm £11.50 cari. 40p. E. & O.E. 

V.A.T. (inc. carr.) for Value Added Tax. with written enquiries. 
Please add 10'./ to total value of order Please include S.A.E. 

Orders and personal shoppers to: 

SAXON ENTERTAINMENTS LTD 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS. 

Telephone -OI -684 6385 

Hours 9.30 a.m. -5.30 p.m. 

TRADE & EXPORT ENQUIRIES INVITED 

TERMS OF BUSINESS 
Cash naith order (C, W.O.) For COD: please add 35p' 

extra, cash by regd. letter, please 
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GIRO NO. 331 7056 
C.W.O. only. P. & P. IOp on orders below £5 

Discount: £10 -10 %, £20 -15% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS 
10E12 }W KIT: 10 of each E12 value, 10 ohms -1M, a total of 610 (CARBON FILM 5 %), £3.10 net 10E12 ,W KIT: 10 of each E12 value, 10 ohms -IM, a total of 610 (CARBON FILM 5 %), E3.20 net 25E12 kW KIT: 25 of each E12 value, 10 ohms-1M, a total of 1525 (CARBON FILM 5 %), £7.20 net 25E12 4W KIT: 25 of each E12 value, 10 ohms -I M, a total of 1525 (CARBON FILM 5 %), £7.35 net 20E12 4W KIT: 20 of each EI2 value, 10 ohms -IM, a total of 1220 (METAL FILM 5 %), £7.50 net 15E12 I KIT: 15 of each E12 value, 10 ohms -IM, a total of 915 (METAL FILM 5 %), £8.15 net 10E12 2W KIT: 10 of each E12 value, 10 ohms -IM, a total of 610 (METAL FILM 5 %), E12.65 net 

Official Orders accepted from 
Educational &Government Departments 

ALL PRICES INCLUDE VAT 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: O.OIUF, 0.015ßF, 0.022ßF, 0.033ßF, 0.047ßF, 34p. 0.068ßF, 
0. 1ßF, 44p. 0.15ßF, 44p. 0.22ßF, 54p. 0.330, 8p. 0.47ßF, 9p. 0.68ßF, 11p. IUF, 
I5p. 1.5µF, 22p. 2.2ßF, 25p. 

MULLARD POLYESTER CAPACITORS 0296 SERIES 
400V: 0.00IUF, 0.00150, 00022ßF, 00033ßF, 00047µF, 2; p. 0.0066ßF, 0.OIUF, 
0.015yF, 0.022ßF, 0.033ßF, 3+p. 0.047ßF, 0.068ßF, O.IUF, 44p. O. ISuF, 6fp. 022µF, 84p.0 33uF, 12p.0 47ßF, 14p. 
160V: 0.010, 0. 015µF, 0.0220,í24p. 0.047ßF, 0.068ßF, 34p. O. 1ßF, 0. 15ßF, 44p. 
0.22uF, Sp. 0.33.F,6p. 0.47ßF, 7,p- 0.68ßF, 11 p. 10, 121p, 

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220,270, 330, 390, 470, 
560, 680, 820,1K, I K5, 2K2, 3K3, 4K7, 6K8, (pF) 0.01, 0.015, 0022, 0.033, 0.047, 
21p. each. 0. 1, 30V, 4,p.; 0.1; 100V, 5,p 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 
4700, 4p. 6800, 10,000, 4}p. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. 
W. Type Range I -9 10 -49 50 -99 100 -249 250 -499 500 -999 1000+ Size mm } CF 22 -IM I 0.8 0.65 0.62 0.55 0.5 0.45 2.4x 7.5 t CF 22 -2M2 1 0.8 0.65 0.62 0.55 0.5 0.45 3.9x10.5 
4 CF 22 -IM 1 0.8 0.65 0.62 0.55 0.5 0.45 5.5x16 
, MF I0 -2M2 1 - 0.9 0.8 0.7 0.65 0.65 0.6 4- 2x108 

1 MF 10 -10M I.5 1.25 1.25 1.1 I 0.95 0.88 6.6x13 
2 MF 10 -10M 3 2.5 2.5 2 1.75 1 -75 I 6 8x175 
For value mixing rices, please refer to our catalogue. (price in pente each) 
VALUES AVAILABLE-E12 Series only. 
PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 6p each I K, 2K2, 4K7, 10K, etc. 
S to I M 12 

SUU B -MIN 0.05W Vertical, 10012 to 220K D 5p each 

B. H. CO,VAPONEN FACTORS LTD. 
(P.W.) 61 CH EDDINGTON ROAD, PITSTONE, 
NR, Tl.:C eOgon6846Std.ECode 

LOY916) 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Nullard Electrolytics 
I OUF 63V 6p 68ßF 16V bp 
1 .SUF 63V 6p 68ßF I6V 1bp 
2.2ßF 63V 6p lOOUF 10V 6p 
3.3µF 63V 6p 100µF 25V 6p 
4.7ÚF 40V 6p 100ßF 63V 14p 
4.7µF .63V 6p ISOUF 16V 6p 680 63V 6p 150ßF 63V 15p 

8.0FF 40V 6p 220µF 
6.4V 

V 6p 
OUF 16V 6p 220ßF 10V 6p 
OriF 63V 6p 220µF 63V 21p 
5ßF 16V 6p 33OUF I6V 12p 50 63v 6p 330ßF 63V25p 
6ßF 40V 6p 470ßF 6.4V 9p 

22ßF 25V 6p 470µF 6'4 20p 
22ßF 63V 6p 680ßF 16V I5p 
32ßF 10V 6p 680ßF 40V 25p 
330 16V 6p I000tF 16V 20p 
33ÚF 40V 6p 1000ßF 25V25p 
32ßF 63V 6p 15000 6.4 I5p 470 10V 6p 15000 16V 25p 
47ßF 25V 6p 2200µF 10V 25p 

`47ßF 63V Op 33000 6.4 26p 

VEROBOARD 0.1 0.15 
3.i x lit, 28p 28p 

26p 19p 
33p 

POTENTIOMETERS 
Carbon Track 5K(ì to 2M D, log or lin. Single, 164p Dual Gang 46p. Log Single with switch 26p Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p. 

3e x 3e" 
32p 

21 x I" 7p 7p 2i x 5" (Plain) - 14p 
2} x 3 }, (Plain) - 12p 
5 x 3f" (Plain) - 22p 
Insertion tool 59p 59p 
Track Cutter 44p 44p 
Pins, Pkt. 25 IOp IOp 

DIODES 
N4001 64p 
N400274p 
N4003 9p 
N4004 94p 
N4005 12p 
N4006 14p 
N914 7p 
N916 7p 

BAI 00 lop 
OAS 
OA47 42p 
OA41 11p 
OA200 Sp P 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° 15p 
Std. Jack 144p 
2.5mm Jack 1 1 p 
Phono 5fp 
SOCKETS 
DIN 2 Pin 10p 

3 Pin lop 
5 Pin 180° 12p 

Std. jack 144p 
2.Smm Jack lip 

Phono 54p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 22/25, 2.2/63, 4.7/10, 47/25, 47/63, 22/10, 22/25, 
22/63, Sp. 2/10, 10 /I0, 50/10, 100 /10, 10/25, 50/25, 10/50, 54p. 
200/10, 100/25, 50/50, 64p. 500/10, 200/25, 100 /50, 9p. 1000 /10, 
500/25, 200/50, I Ip. 2000 /10, 1000/25, 500/50, 164p. 1000/50, 
39p. 1000 /100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p. 
2500/50, 62p. 3000/50, 72p. 5000/25, 66p. 5000/50, 94p. 7000/50, 
SOp. 25,000/25, 74p. 1-1I-VOLT: 8/350, 14p. I6/350, 19p. 32/350, 
255.50 ¡250, 18p 100/500, 33p. 
METALLISED PAPER CAPACITORS 
250V: 005ßF, O'IµF 44p, 0.25ß.F, 54p, 05ßF, 64p, If'F, 9p. 
500V:0.0250F,0. 050,44-p. 0 I uF, 54p, O. 25ßF, 64p. 0.5ßF, 9p. 
IOtlOV: OOIµF, IOp. 0022ßF, 12p.0047uF, O. 1ßF, 16p. 0.22ßF, 
31 p, 0.47ÚF. 39p. 

- 

TRANSISTORS 
AC127 164p BC212L 12p 
AC128 22p 60213E 12p 
BC I07 11p BC2I4L 17p 
BC 108 12p 0C44 18p 
BCIO9 13p 0071 13p 
BC148 12p OCSI 16p 
BC149 12p OCI70 23p 
60182E 12p TIS43 33p 
BCi83L 12p 2N2926 I 1p 
BC184L 13p 2N3702 I Ip 

Integrated 
Circuits 
uA709C 50p 
µA7410 55p 
ßA7230 £I 
µL914 35p 

Screened Wire, Metre 5! 
Twin Screened Wire, Metre 1Óp 
Stereo Screened Wire, Metre l?p 
Connecting Wire, All colours, Metre 2= 
Neon Bulb, 90V Wire Ended 5 for 24p 
Panel Neon, 240V Red, Amber. Clear 160 

QUANTITY DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 

PROJECTS AND TRADE 

0 
mm 

become 
a RADIO- AMATEUR ! 

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

I free ! Brochure, without obligation to: 

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

I NAME : 

I ADDRESS: 

BLOCK CAPS please I 

I 
I 

WBI4 I 

856 

FELSTEAD ELECTRONICS (PW76) 
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 

RECORDING TAPE: BEST BRITISH 
MYLAR 5" 600fí -40p. 55" 900 -55p. 
7" 1200 -62p. 5" 900ft -55p. 51" 1200 -62p. 
7" 1800 -61.00. (Charges: 5 S 55 ", singles 
10p. 2 to 4, 9p each. 5 and over, 335 the 
lot). 7" 1 and 2, 115p each. 3, 4 and 5, 33p 
the lot. 6 and over 39p lot). 
CARTRIDGES with fitt'gs and Styli. 
Mono- Stereo compat BP9IJSC -98p. Stereo 
0P93- 61.35. Stereo Ceramic 5594- £1.75. 
X5M- £1.25. SX5M- £1.60. X5H- 61.25. 
SX511- £1.55. TC8H- £1.40. TC8S- £2.00. 
SONOTONE 9TAHC (Ceramic, diamond) 
£1.70. (All cartridges, 8p each). 
STYLI. Single tip, for Acos GP37, GP58, 
GP65/67 and GP71. Collaro 'O'. GAR - 
RARD (102, GCB, GCE12, 50510. 
RONETTE B1,40, DC254, PHILIPS 
3307./2/3/4/5, 3060, 3063, 3220, 3010/12/13/ 
25, 3016, 3019, GP316. SONOTONE 
19T/20T. All at 35p. DIAMOND, 113p 
SAPPHIRE. 
Two -tip Turn -over for ACOS 0573, GP91 
(for stereo cart'ges GP93. 94, Ac.) 559150 
for mono -stereo compat, types, 05104, 
BSR STI, ST4, ST5, ST8, ST9, STIO 
ST12, ST14, ST15, ST16, ST17, GAR - 
RARD 503121, 22, 24, GC823, GKS25 
and 0E526, GC3121T/22T/24T, GCS23T, 
GKS25T /26T, GCS35/36, 2509, KS40A, 
3549, 3559. PHILIPS 3306, 3310, 5531.0, 
3230, 3228, 05228, SONOTONE 2T, 3T, 
STA, 9TA, 9TAHC. ALL available in 
SAPPHIRE ST /LP + 

. 
78. ST /LP + 

ST /LP both at 325, DIAMOND ST /LP + 
Saph. 78 at 65p, and DIAMOND ST /LP + 
DIAMOND ST /LP (Double Diamond) at 
£120. GOLDRING DIAMOND G800, 
G80011 and G850 at £2.25 also 0.800E at 
£3.75. SHURE, DIAMOND N55 /E- 
£3.83 and others incl. PICKERING. 
(Charges all styli 9p up to three). 
PICK -17P WIRE, Super -thin, flex, seed. 
sheathed 2 -Core 7p and 4 -core 13p per 
yard. (Up to 6, Sp). 
MICROPHONES. LAPEL 14" dia. Lead + 
3.5mm plug 89p (95). MIC 45, Curved 
metal grip £1.10 (12p). DYNAMIC 
Cassette type, black /chrome 50K, switch, 
Lead with 2.5 and 3.5mm plugs (remote 
control £1.37 (11p). MANY MORE 
SPLENDID MIKES, Crystal, Cardioid, 
Magnetic, condenser, full details in LIST. 
SPEAKERS. 12 ", fitted tweeter, 3, 8 or 
15 ohms, (state which), 6 watts undis- 
torted, £2.10 (37p) or pair for stereo at 

£4.65 charges paid. 24 ", 3, 8 or 64 ohm 
(state which) at. 50p (9p). More in list. 
EARPIECES. Magnetic, with 2.5mm or 
3,5mm plug on lead 12p. CRYSTAL (with 
3.5 plug only) 30p. (ALL up to 6 for 9p). 
HEADPHONES. High resistance, 2000 
ohms, adjustable, £1.15 (15p). (MANY 
STEREO types in list). 
SOLDERING IRON. Slim mod. Brit. 
high speed. 81 ", high quality, all parts 
replaceable, £1.29 (11p). 
TRANSFORMERS. Sub -min, 11 x 11 x 
12mm OUTPUT, (30 ohm for 0072, &c. 
16p, or DRIVER 17p (up to 12 for 9p). 
CONNECTING WIRE. Packs of 5 coils, 
asstd. cols. ea. coil 5 yds. Solid core lOp 
(8P). Flexible Core 18p (100)., 
VIBRATORS 12v/4 pin Non -synch. 
121HD4, 25" ex pins 83p. Same but 35" 
ex pins, USA 1650, 12v/7 pin SYNCH. 
(125117 type) 72p (any type 9p). 
ELIMINATORS for use with most cassette 
recorders and players, sets, Le. Mains 
input 240v. AC, front switch, pilot lamp, 
leads output 3, 6, 75 and 9v. 400 mA, 
stabilised Model SC with multi output 
adaptor £560 (30p). Model NR, extra 12v. 
output, and 500mA £ 600 (30p). 
We supply all types of British and Con- 
tinental PLUGS, SOCKETS and LEADS, 
detailed in our LIST, as are many more 
of all above items, also cartridge and 
styli comparisons, non- repeatable special 
offers, aerial rods, CASSETTES, TAPE A 
GRAM, accessories, cleaners, &e., dials, 
transistors, volume controls, Neons, 
indicator lamps, multi- meters and other 
test equipment, pocket screwdriver 
testers, Telephone puck -ups, amplifiers, 
wire, cable, terminals, Test Prods, Vero - 
board, Valve holders and many more 
components and accessories at lowest 
prices. TRADE quantity enquiries invited 
on several items. 

Our list is supplied free if requested on 
an order or sent against a stamped 
addressed envelope (also required for 
replies for all enquiries). CHARGES are 
shown in brackets after all items. CASH 
WITH ORDER ONLY. PRICES IN- 
CLUDE VAT, and charges apply to UK 
and EIRE only. Overseas purchasers can 
deduct 10% from all prices shown but 
postage is required. This includes Eire 
and the Channel Isles. 
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R1 
1k 

Cl 

VR1 
100k 

R2 
4.7k 

R3 
22k 

R4 
1k 

C2 Tr 3 
BC 108 

05NF .05yF 

Tri 
BC108 

Tr 2 
BC108 

D1 D2 

1N4148 1 N 414 8 1 
100 

VR1 

.4 Fig. 25: Variable frequency 
astable multivibrator. In con- 
junction with S1 a melodic 
scale can be produced by 
adjusting VR1. For a wider 
frequency range substitute a 
ganged potentiometer and an- 
other 4.7kS2 resistor for R3. 

Note: for Fig. 25 layout connect VR1 as shown 
and reconnect R2 (top end) to hole H3 

OV 
.41 

+9V 
(via S1 for Fig.25) 

1AM 01071 

o ,-,eoo22 
.00023 0a =02g 

o m026 
e . moao2g 
0 0 0 02g 
oo®oo,pt 
o c o32 

o 
mo.o 

o . mo=o,®a37 0 
e 

Fig. 26: Layout for Fig. 24. For Fig. 25 layout see note (above). 

factors that set the extreme values for R2 (or for 
that matter R3) are the maximum base current that 
is safe to pass into the transistor (thus do not reduce 
either of them below lkf),) and the minimum base 
current that will ensure the respective transistor will 
switch on completely so do not use values greater 
than about 200kfl. 

You can couple the output signal from point A 
into any of the lamp drivers we have already des - 
cribed-we show one possibility in Fig. 22. By adjust- 
ment of the timing resistors (R2 or R3 or both) you 
can make a simple repetitive lamp flasher. 

Tone generator 
To change the range of operating frequency there 

is the further possibility of different values for Cl 
and C2. Fig. 24 shows an identical circuit that 
operates within the audio range. One cannot use a 
meter or a lamp to monitor the output this time 
because they do not have a fast enough response; 
however we can use our emitter follower as a simple 
loudspeaker driver with the aid of an extra resistor 
and capacitor. The circuit now becomes a tone 

generator and could be used for morse code practice 
if a key was inserted into the supply rail. 

One of the timing resistors could be changed for a 
variable potentiometer (it is preferable to keep a 
small value of fixed resistance in circuit to prevent 
damage to the base emitter junction of the transistor) 
as shown in Fig. 25. With a push button in the 
supply line one can make a rudimentary form of 
organ; the tone being selected by means of the 
potentiometer and the button pressed to produce 
the note -obviously some skill is required to produce 
anything melodic! A wider range of frequency with 
unity mark space ratio can be obtained if a ganged 
pair of potentiometers was used to replace both 
timing resistors. 

Simple organ 
For the more ambitious one could substitute a set 

of preset resistors for one of the timing resistors 
and have keys which connect each preset up to the 
positive rail. When a key is pressed a tone set by 
that particular resistor will be produced. Obviously 
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R1 
tk 

R2 

VR1 VR2 
100k 100k 

VR3 
100k 

52 s 

R3 

Cl C2 100k 

10yF 10}.7F 

Tri 
BC108 

Tr2 
BC108 

D2 

Tr4 
BC108 

D4 

1N4148 1N4148 

CK056 

1N4148 1N4148 

To further 
tone switches 

Tr5 
BC108 

R10 
100 

t 

TV 

C5 

TZF 
3511 

T\ 
Fig. 27: Circuit for a simple monophonic organ. As long as R5 is in circuit the slow running multivibrator provides a degree of vibrato to the 

audio generator. 

Fig. 28: Layout for Fig. 27. 

only one note at a time could be generated but with 
careful selection and adjustment of these presets 
one can make a very effective little solo instrument. 

To wind up this month you could experiment by 
adding vibrato (of sorts) to the tone generator. This 
is done with the help of the low speed astable 
similar to that described earlier. We use the signal 
at its output to modify the discharge rate of one of 
the capacitors in the tone generator circuit and if this 
is done at a rate of about 6Hz quite an effective 
vibrator (or warble -tone) can be produced. We show 
a working circuit for the latter two suggestions in 
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Fig. 27. Of necessity we have not shown a complete 
range of notes nor have we given full details of a 
keyboard but the suggested sketch (Fig. 28) which 
uses phospher bronze door strip and brass screws 
could be used as the basis for experiment. There 
is no limit to the number of notes that can be set - 
all it requires is investment in the form of preset 
potentiometers. Remember, though, that you can 
only get a single note from the instrument at a time! 

Next month we shall look at some amplifier 
circuits. 
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IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

BENCH STABILISED 
PA POWER SUPPLY 

ZENER DIODE 
APA TESTER 

When experimenting in the workshop a well stabilised. With zener and other types of diode now commonly 
variable voltage DC power supply is absolutely available in lots of 100 or more it is a good idea to have 
essential. Switched ranges on this unit provide 0 to 10 on hand a test meter to sort out the dud and dodgy 
volts, 10 to 30 volts as well as a balanced 5 to 15 plus ones! 
5 to 15 volt output, all at a maximum current of one 
ampere. A switchable panel meter continuously 

SOLiD -STATE monitors output voltage or current. Full constructional 
details are given to enable you to make this desirable 

STOP WATCH piece of equipment without the problems of hard -to -get 
components. 

FEBRUARY ISSUE ON 

SALE 4th JANUARY 

Once calibrated the meter on this unit will indicate 
elapsed time, in three switched scales of 5, 15 and 50 

seconds at full scale. With the low current consumption 
the unit's internal battery will last a long time. Readout 
to 0.05 seconds is possible on the lower ranges. 
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PART 1 

REMOTE `wireless' instigation of various func- 
tions is very largely associated with radio as 
a medium for transmitting the information. 

Here, the medium is ultrasonic sound eliminating 
the need for an MPT licence and providing some 
degree of system `security' -that is, until everyone 
in your neighbourhood begins to appreciate the 
tremendous scope of remote command, and ultra- 
sonic channels become just as full of those on VHF. 
Apart from the carrier medium, the rest of the 
system is very largely applicable to various forms of 
radio control. No doubt the model enthusiasts 
amongst the readers will quickly spot the potential. 

The intelligence is transmitted by means of various 
tones which are frequency modulated upon the ultra- 
sonic carrier; the heart of the system is the NE567 
phase locked loop tone decoder modules. The 567 is 
an eight pin DIP IC containing about 110 com- 
ponents, and in order to programme the frequency 
and bandwidth, a further eight resistors and capa- 
citors are necessary. Each decoder section is con- 
structed along modular lines, so that they can be 
used as building blocks for larger and more 
sophisticated systems. 

OPERATIONAL THEORY 
The decoder firstly has to receive and demodulate 

the ultrasonic carrier. A SN76660N FM IF integrated 
circuit, Fig. 1(a), is used to amplify the transducer out- 
put to a level that will operate the first of the NE567 
decoders, whose frequency is set at 40kHz (i.e. that 
of the transducer). This allows for the first, and the 
simplest, of the command functions. It means that 
the on /off control of some device can be controlled 
by means of the transmission of the 40kHz, unmodu- 
lated carrier. As long as the carrier is present, the 
output from the tone decoder is activated. 

However, the system is extended greatly by the 
next sections which are the individual command tone 
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SN76660N 

Amp T 

40kHz 
transducer 

Demodu 
FM output 

To other command 
function decoders* 

NE567 
40kHz 
tone 
decoder 

NE567 

Function 
relay 

ated 

Command 
tone 
decoder 
ON' Combiner 

and 
relay 
drive 
circuit 

to be 
1 Circuit 

switched 

(a) 

NE567 
Command 
tone 
decoder 
'OFF' 

Signal 
input 

r 
1 

13 

o 

Co 

5 

6 

Phase 
sensitive 
detector 

Current 
controlled 
oscillator 

Quadrature 
detector 

L 

(b) 

+ Vcc 

7 
21 

Z 

NE567 

Trigger 81 
1 

1 

C3 

FM 
C2 output 

+ve 

RL 

Output 

AM 0109 

Fig. 1 (a) top, function diagram of the remote controlled receiver 
with a single function switched by a relay, 

Fig. 1 (b) bottom, identifies the functions performed by a single 
NE567 command tone decoder. 
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+12V0 
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R1 
10k 

Cl 
10jF 

14 

13 

5 

C3 
100pF 

11 8 10 

Cl 
SN76660N 

2 1 3 4 12 7 
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C3=22pF 
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Fig.5 

e RL1 /1 
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9 +5V 
Inputs 

Decoded 
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IC2 
NE567 

R1 = 27k 
Cl =0.22pF 
C2=10pF 
C3=22pF 

IAM 01101 

AM 
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R3 
270k 

C4 
0.1}IF T 

A 

Input. 

O IC3 
NE567 +. D1 

R1 =4.7k 
Cl = 022pF 
C2=10yF AM 22k 
C3= 22pF output 

Tr2 
ßC108 

Carrier 

Tone S1 R7 
150k 

Y+5V Decoded 
output 

+30V 

1N914 

R6 

R4 
10k 

2N3702 

R5 
270k 

i 

Fig. 2. interconnection of the IC's comprising the complete receiver 

for one function. This can be operated only when the carrier is present 

or switched on with carrier plus tone Y or switched off with carrier 

plus tone X. The choice of operation is selected by switch Si. 

decoders, Fig. 1(b). These are fed from the FM out- 
put of the 40kHz decoder, and operate from any 
number of assorted tones from 200Hz to 1kHz, with 
a 4% channel spacing. This means that a single ultra- 
sonic carrier can be used to carry many different 
channels of command, and by combining two or 
three tones in sequence, the combinations are almost 
limitless. However, this article will confine itself to 
the simple single tone command signals, since multi - 
tone sequential systems require a good deal of test 
gear to set up properly. 

THE RECEIVER 
The receiver, Fig.2, employs the two modes of 

operation mentioned here, namely carrier, or tone - 
on- carrier. In the carrier -only mode, the decoder 
output from the carrier detector drives the relay 
switch, in this case a BC108. Do not forget to include 
the diode across the coil to prevent inductive surges 
from destroying the transistor. 

In the tone -on- carrier mode, the FM output of the 
ultrasonic receiver drives two further decoders tuned 
to the desired tone frequency. The `ON' tone decoder 
`Y', is operated in latching mode. As soon as an input 
is detected pin 8 is grounded, and the AM output is 
held low by the external diode and 22k11 resistor. 
In order to unlatch the `ON' decoder, the `OFF' 
decoder has to be activated by its appropriate tone, 
whereupon the 2N3702 transistor pulls the output of 
decoder Y up to 5V, and releases it. The relay switch 
now reverts to `OFF'. 

The 2701(0, resistors speed up the response time, 
and increase sensitivity,, while the 0.114F capacitor 
in the unlatch loop prevents the `ON' decoder from 
latching, when the circuit is activated. 

To most people, FM is now synonymous with VHF 
broadcasting, so when thinking about the receiver 
section, it was decided to try out one of the many 
FM IF IC's. Despite the fact that it is designed with 
10.7MHz in mind, the SN76660N performed admir- 
ably at 40kHz, and was therefore adopted. 

Only the limiting amplifier sections are employed, 
since the detection is carried out in one of the tone 
decoder modules detailed later. Whilst there is no 
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10 

objection to using the quadrature detector on the 
IC, it cannot provide the carrier presence facility 
available on the tone decoder. 

Again, it will be seen that IC technology `takes the 
strain', since the ultrasonic receiver itself needs only 
the IC, two resistors and three capacitors. The much 
amplified output is then fed into the tone decoder 
module. 

TONE DECODER MODULE 
The free running frequency of the PLL is deter- 

mined by the values of Cl and Rl +VR1, Fig. 3. A 
table of the more useful values is provided for quick 
reference, Table A. 

0.47 

0.1 

0.04 

C (pF) 

0 01 

0.0047 

0.001 

km (all 

Nam 

MOM 
10 100 1k 10k 

Frequency (Hz) 
100k 1M 

2. 5kû 5kû 7. 5kû 10kf2 20kû 

1.0 400Hz 200Hz (133Hz) 100Hz 
047 850Hz 425Hz (280Hz) 212Hz 
G 1' 4kHz 2kHz (tr33kHz) 1kHz 
0.047 85kHz 4.25kHz (2.8kHz) 2.12kHz 
0.91 40kHz 2ßkHz (13.3kHz) 10kHz 
0.0047 85kHz 42.5kHz (28kHz) 21.2kHz 
0.001 400kHz 200kHz (133kHz) 100kHz 

50 Hz 
106 Hz 
500 HZ; 

1.06kHz 
5kHz' 

10. 6kHz 
50kHz 

Table A. Values of C and R determining the tone decoder frequency. 
Values for other frequencies may be determined from the graph above 

See Fig. 3. 

The PLL will lock on to an input whose frequency 
lies within the loop capture range. As we wish to vary 
the detection bandwidth the simplest way is to pro- 
gramme the capture range. The single capacitor C2 
determines the bandwidth, and being part of the 
feedback low pass filter, it also provides a demodu- 
lated output for the FM tone. Again, a table of 
recommended values is provided for quick reference, 
Table B. 

In order that the loop can detect AM, or merely 
the presence of a carrier, the input is mixed with 
the locked . VCO frequency, but shifted through 90 °, 
in a simple quadrature mixer. Pin 1 of the NE567 
provides the AM signal, which, if it exceeds a certain 
value, then switches the output driver stage at pin 8. 
This then drives pin 8 low in the presence of signal 
within the capture range of the IC. 

The capacitor C3, at the output of the AM detector, 
is determined from a consideration of the speed of 
the response of the loop, and its immunity to 
spurious triggering. Unfortunately, the one is at 
862 

the expense of the other, so some form of compromise 
needs to be reached, and the recommended value is 
that C3 should be about twice the value of C2. 

The input is capacitively coupled, since there 
exists an internal arrangement for the input stage 
bias voltage. The capacitor C5 is chosen to have a 
low impedance at the desired frequency. 

The decoder gives optimum results with an input 
in excess of 200mV, but it will operate at lower 
levels, at the expense of the bandwidth. The degra- 
dation of the bandwidth is typically to 10% at 
200mV, 7% at 100mV and 5% at 20mV. 

Decoupling of the supply is necessary to smooth 
out the fast edges of the switch transients in the 
decoder and this is provided on the module. Although 

MIR"6 

MIMI=2 

o 

14 

ti 

o 
o 
l 

100 
10 0118( 

1k 10k 100k 
Frequency (Hz) 

1M 

pf 2% 

0.01 
0.047 
t!-1 620kHz 
047 130kHz 
1.0 62kHz 
47 13kHz 

100 6.2kHz 
47.0 1.3kHz 

Bandwidth 
6% 

` 10% 14% 

280kHz 130kHz 
55kHz 28kHz 

73kHz 26kHz " 13kHz 
15kHz ' 5.5kHz 28kHz 

7.3k}iz 2'6kHz 1 3kHz 
15kHz 550 Hz 280 Hz 
730 Hz 260 Hz 130 Hz 
150 Hz - 

Table B. Va lues of capacitor C2 setting the bandwidth or loop cap Lure range. The graph enables intermediate values to be determined 
See Fig. 3. 

Fig. 3. Basic circuitry of a tone decoder module illustrating the corn - 
ponents which fix the operating frequency. The LED is optional, see 

text. 
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To SKI 
mains out 

To PL1 
mains in 

N 

Key to tone decoder 
module connections. 
a decoded output 
b -ve line 
c +5V 
d FM output 
e AM output 
f Input 

Cl 

VRt` 

2 b 
c* C4 

B 3 

C5,1=``4f 
(a) 

C2 

IAN 01121 

5-1illl 

IAM 01131 

(b) 

Phono plug to X1 

Fig. 4 (a) top, full size copper foil layout of a tone decoder pcb and component location. Three of these are required for one function. Certain com- 
ponent leads are extended below the board to mate with holes in the main receiver pcb, Fig. 4 (b), bottom. Note that the power supply circuitry of 

Fig. 5 is included on this pcb which is also full size. 

it is desirable that the supply be regulated, the tone 
decoder frequency is not too closely voltage 
dependent. 

The printed board layout of the module is shown 
in Fig. 4a, and the leadout connections, in the example 
shown, are by means of short pins soldered to the 
reverse side. The pins can simply be the cutoffs from 

resistor leads, since these provide quite adequate 
rigidity when mounted to the larger board of the 
system, Fig. 4b. 

The PLL free running frequency must be set to 
the frequency to be decoded, in order to obtain a 
symmetrical bandwidth i.e. a 10% bandwidth 
represents 5% high and 5% low. If the tone is in 
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* components list 

RECEIVER AND POWER SUPPLY 
R1`10kû R4 10k1) R7 150k0 
R2 4.7k12 R5 270kû R8 10.0 

R3 2701iû R6 22kS2 R9 12052 
Cl 10µF 16V tantalum C5 1000µF 18V 
C2 10µF 16V tantalum C6 '1000µF 18V 
C3 1OOF 25V electrolytic C7 22pF 35V_- 
C4 01µF 16V tantalum 
Tri 2N3702 Tr2 BC108 
D1/2 114914 03(4 1N4001 05 5-1 V zener 

ICI SN76660 

Miscellaneous 
RL1, relay 30V, SP on /off minimum, see text.. 

,r6 Si, miniature SP changeover. S2, miniature onfoff. 
X1, transducer 40kHz (Ambit), plus phono plug 
Connector. 
Ti, transformer 240V/12--0-12V. Aluminium box and 
lid, 5 x 3 x 14-in approx. (Type AB7). 
PCB, 5I x 
Cable, 3 core, as required with main 
Cable -end socket. 

TONE DECODER MODULES 

MODULE 

R1 
C1 
03 
C3 

X Y 

27kû 47k0 
; 022µF 022µF 

10µF 10µF 
22µF 22H.F 

Z 

15kû 
1500pF 
0.047p.F 
22µF 

C4 0-1pF 
C5 0-047µF 
VR1 2-5kû miniature prese 
102/3/4 NE567 

TRA 
RI 6 .8kS2 R4 
R2 10kS2 R5 
R3 39052 R6 

VR1 25k0 VR2 
Ci 0 1l F polycarb. 
C2 90µF tantalum 
C3 01µF polycarb. 
C4 0221..F tantalum 

Miscellaneous 
IC1/2, NE555. S1(4, 4- button switch assembly (Ambit) 
X2, transducer 40kHz plus phono plug connector 
(Ambit). Aluminium box type A67, PCB, 3l x 28ín. 
SS, miniature onjoff. 

All resistors 4. or 4W 5 %.' 

The following items can be obtained from Ambit 
International, 37 High Street, Brentwood, Essex. 
All prices include VAT and P(P :- NE555, 860 each. 
NE567, £2'75 each. SN76660 99p each. Transducers, 
£5-50 a pair. Transmitter PCB, 77p. Receiver PCB 
82p, Tone Decoder PCB's 10p each. 

SMITTER 
150k0 R7 33k0 
18k0 R8 1.210 
1 2kt2 R9 12k0 
1ßkí2miniature pre-sets 
C5 1000pF disc ceramic 
C6 '47µF 25V electrolytic '. 
C7 10µF tantalum 

the audible range, then a crystal earpiece can be 
connected to pin 5 of the IC, and the tuning accom- 
plished by ear. The ideal equipment is a digital 
frequency meter, and an oscilloscope and it is 
assumed that owners of such instruments will be 
aware of how they should be used to set up the 
decoder. If neither of these is available, then the 
following procedure should be observed: - 
864 

View of completed receiver with power supply components down 
the left hand side and three decoder modules at the right and bottom. 
The input transducer is shown fixed to the lower side of the box. 

Receiver with mains plug and fully insulated socket for plug from 
apparatus being controlled. 

1: Inject the input tone and monitor the output 
with a meter. 

2. Rotate the preset potentiometer until the out- 
put goes low. (Tone being detected.) Continue to 
rotate until the output goes high again. 

3. Note these two positions and set the preset to 
the midpoint, which should then correspond to 
the centre frequency. 
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DECODER COMPONENTS 

The most critical components in this design are 
those which determine the frequency, Cl and VR1 
plus Rl should all be chosen for temperature and 
time stability. Wide tolerances in their absolute 
values are quite permissible, due to the latitude of 
adjustment available on the preset. 

The bandwidth and decoupling capacitors are not 
critical, a 50% tolerance being acceptable. As a rule, 
it is best to standardize on a range of components 
when preparing for construction, so polycarbonate 
capacitors of 0.1µF and below, and tantalum bead 
capacitors for values above 0.1µF are chosen. Both 
these types of capacitor enjoy good stability com- 
bined with small physical size. In the PCB layout, the 
holes for the capacitors are given as either 0 lin. or 
0.3ín. spacing, so that either variety can be used. 

RECEIVER PSU 

A multipurpose PSU, Fig.5, is employed to 
supply:- 
12V DC to the SN76660N (15mA) 
5V (stab. DC) to the tone decoders (50mA approx.) 

30V DC to the mains function relay (according to 
relay). 

A 30V relay was employed for no better reason 
than one was available at the time. Any relay which 
can be fed with an available voltage, that can be 
switched by the BC108 or similar, will suffice. 

Mains in 

PL1 
o- 

RL1 /1 

Bypass o On 

52 

Mains out 
SK1 n 

-C 

L 

E 
o 

a 

D3 1N4001 

T1 R8 10 
12V D4 -VM, 

00 1N4001 R9120 

ö C5 D5 
12V ° 5.1VM 

1000yT Zener 

+12V 
O 

+5V 

C6 

T000yF 

+30V 
O 

C7 
122}F 

{ 
N 

IAM011C! 

E 

C 

Fig. 5. Circuit of power supply which is accommodated on receiver pcb. 

Remember that the contacts should be rated accord- 
ing to the power requirements of the system you 
wish to control. 

One advantage of feeding the relay from 30V is 
that it will be a low current drain on the transformer 
which will help to maintain voltage stability on the 
other parts of the receiver. 

PART 2 next month will describe the construction of 
the transmitter, the procedure for adjusting the tone 

frequencies and the final alignment. 

PwIECHNICHOSS 

No.2 
®® 

ACROSS 
1 Should I scan about a record? (4) 
4 Wet trees damaged h.f. loudspeakers (8) 
9 Pinky recorded in tyro sync! (4) 

10 Only agree about me making a coil? (8) 
11 See 3 Down 
12 A unit of the core of stem filaments? (4) 
13 Make a crossing.to wipe a tape? (6) 
14 First man in farad amplifiers? (4) 
15 Ringing tone on an old record? (4) 
17 They turn on some signalling methods? (4) 
20 Sound component that may need adjustment (4) 
21 Not as selective around a curtain hanging (6) 
23 Short course in maths (4) 
24 Tune in this manner? (3) 
25 What a charge for so small a part! (8) 
27 True guarantee written into a thermionic? (4) 
28 Alpine sound transmitter (8) 
29 A backwater in bed dynamo production (4) 

DOWN 
2 Mighty atom active in radio! (7) 
3 & 11 Across A sparkling receiver in the right spot 

(7, 3) 
5 Go to court for half the speaker? (3) 
6 The first group in the game (6) 
7 Get away with oriental pole switches? (5) 
8 Sorry state of Edna's rebuilt vessel (7) 

10 High fidelity on a short instrument? (5) 
15 Package deal in the power game (7) 
16 Italian specialist from antenna centre (5) 
17 Ted tore round with such a valve? (7) 
18 Like a book on circuits? (7) 
19 Learnt about the borrowing fee? (6) 
22 M.p.h. or r.p.m.? (5) 
26 No receiver has crude metal connections? (3) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit -£2495! usA., 

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;6 ". 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. 
The cost? Just £27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 -so you're 
saving f5.50 ! 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. 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

42 "x 2 "x ;; 6 ", weight 32 oz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry feature. 
*Fully- floating decimal point. 
*Algebraic logic. 
*Four operators (+,-, 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.) 

:: 

.................... 

, 

-::"::a:;;:s:::':'';°: :°::?=: :':'::.'; 

:. .. .. .. .. .. .. .. .. 
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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. Coil. 
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 unlockthe full potential of this , 

piece of electronic technology. 

,v]4561 a 

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 like: 
Logs. Sines Cosines 
Tangents Reciprocals nth roots 
Currency Compound 
conversion interest . 

and many others ... 

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

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 calculato.rfor 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 + £3.00 VAT. (Total: £32.95) --- =III __--- _- MEN - MOO =Ill NMI _ =IN n 

PW 174 
To Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE1 7 4HJ 

Please send me Name 
a Sinclair Cambridge calculator kit at 

£24.95 - £2.50 VAT (Total : £27.45) 
a Sinclair Cambridge calculator ready 

built at £2995 + £3.00 VAT 
(Total : £32.95) 
*1 enclose cheque for £ made 
out to Sinclair Radtonics Ltd, and 
crossed. 
*Please debit my * Barclaycard /Access 
account. Account number 

Address 

I 

i 
I 
I 
1 

I 
I 
1 

*Delete as required. PLEASE PRINT' 
LENIN= IOW -- ___ MIN =II _ MI MEIN EMI _ - - NMI _ 
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THE 1973 IIITERMATIOIAL 

AUDIO 
FESTIUáLdMD MIR 

gill ' 
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II 

Whereas in previous years we have had 
stereo, quadraphonic, tape and cassette 
"revolutions" this year's Audio Fair gave 
me nothing that I could put a finger on any 
say "Ah yes, that was the "innovation" 
introduced at the '73 Audio Fair ". 

However, one thing that was noticeable 
was that many companies are offering 
"complete" systems which can be brought 
home from the shop, plugged in and used 
without any fuss or wiring problems. 
These systems are "one -up" from the 
unit audio equipment at present on the 
market, and cater for the person who 
requires something a little better than the 
usual run of "Mid -fi" equipment. 

Below, I have made a selection of items 
of equipment exhibited at the Audio Fair 
which I feel will interest Practical Wireless 
readers. 

ALBA Ltd. were showing their medium 
price -range units with accent on the new 
UA800 a.m.ff.m. tuner to match the popular 
UÁ700 amplifier. The UA800 pictured, is 
priced at about £38. Alba Ltd., Bull Lane, 
Edmonton, London, N.9. 

together, to make bays for 20 LP's. You 
start with a 4 -bay unit then add 2 -bay 
extensions as your record collection 
grows. Artifact Designs Ltd., 72 Boston 
Place, London N.W.f. 6EX. 

BSR introduced their TD8 -QW 
4- channel 8 track cartridge player. It will 
play ordinary stereo cartridges but if 
4 channel playback is required, 4- channel 
or two stereo amplifiers must be used. 
The unit has a built in preamp with an 
output of 600mV (1 kHz standard ref. level 
tape). Frequency response is 50Hz- 10kHz. 
Power requirements are 105 -130v a.c. at 
60Hz or 210 -250V a.c. 50Hz. Price is about 
£35. BSR Ltd., Monarch Works, Cradley 
Heath, Worcs. 

BANG AND OLUFSEN exhibited their 
complete range of audio equipment but the 
unit which caught my eye was the Beocord 
2200 "Dolby -ised" cassette deck. It looks 
good, sounds good and by gum it is good! 

Bang and Olufsen Ltd., Eastbrook Road, 
Gloucester, GL4 7DE. 

BIB Hi -Fi Ltd. exhibited a cassette 
storage system. Each tray holds ten 
cassettes in a horizontal position. BIB Hi -Fi 
Accessories Ltd., P.O. Box 78, ' Hemel 
Hempstead, Herts, HP2 7EP. 

ARTIFACT DESIGNS Ltd. had their 
Encore record storage system as the main 
feature of their stand. Spacers screw 
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DECCA featured their compact 4 Music 
Centre. It has 10W per channel output and 
plays both records and cassettes. Decca 
also demonstrated their range of in -car 
entertainment units which included three 
cartridge players and one cassette player. 
Decca Radio & Television, Neachells Lane, 
Willenhall, Staffs. 

trar" . 

" 
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FERROGRAPH'S new 20 L 20W 
stereo amplifier matches their new v.h.f. 
tuner. It features steep -cut filters and 
switched pick -up matching. Ferrograph 
Co. Ltd., Auriema House, Bath Road, Cip- 
penham, Bucks, SL1 6BB. 

GRUNDIG showed their latest reel -to- 
reel machine, TK745, recommended price 
is £141.75 excluding mic but including 
VAT. Grundig (Great Britain) Ltd., New - 
lands Park, London, SE26 5NQ. 

JVC demonstrated their 4- channel 
discrete tape on cassette and displayed 
their complete new range of both 4- channel 
and 2- channel tuner amplifiers. All the 
4- channel tuner -amps have a built -in 
CD4 discrete modulator, SQ decoder, 
QS decoder and 2 to 4 channel synthesiser. 
Picture shows the 4VR 5446 a.m. /f.m. 
tuner -amplifier. JVC, Denham & Morley 
Ltd., 453 Caledonian Road, London N.7. 

PHILIPS launched their motional 
feedback speakers -each having two 
output amplifiers, one feeding the woofer 
and the other, the mid -range and tweeter. 
This is said to allow for bigger output 
powers from existing amplifiers and 
better reproduction from smaller enclos- 
ures. Philips Electrical Ltd., Century House, 
Shaftesbury Avenue, London, WC2 8AS. 

QUADRASONICS Q4 -20 unit audio 
system is claimed to be the first European 
system that will play any of the quadra- 
phonic discs, stereo and mono records, 
was a feature of their stand. Also featured 
were the " Quadratine" loudspeakers. 
Quadrasonics Ltd., Spencer House, Bret - 
tenham Road, Edmonton, London N.18. 

SANYO. Shown here is the DCX3300 KA 
a.m. /f.m. 4- channel tuner amp. Reproduces 
SQ discs and 4- channel reproduction of 
8 -track discrete tapes is a feature. Price 
is £176.75. Sanyo Marubeni UK Ltd., Bushey 
Mill Lane, Watford, Herts. 

SCAN -DYNA'S new 1400 record deck 
was one of the features of the stand. It 
employs a specially designed motor and 
suspension and comes complete with an 
Ortofon AS 212 arm and F150 cartridge. 
Scandinavian Dyna Production Co. AIS, 
Hulum 7600, Struer, Denmark. 

SIEMENS demonstrated their RS502 
stereo tuner with 4- channel amplifier. 
This unit covers six wavebands and 
reproduces 4- channel and stereo records. 
Siemens Ltd., Great West House, Great 
West Road, Brentford, Middlesex. 

SINCLAIR exhibited their Project 80 
units and shown here is the f.m. tuner. 
Covers 87 -108 MHz and distortion is 
claimed as 0.3% at 1kHz for 75kHz devia- 
tion. Price is £11.95 + VAT. Sinclair 
Radionics, Ltd., London Road, St. Ives, 
Huntingdonshire, PE17 4HJ. 

TOSHIBA Amongst the display was 
the SA -504 4- channel tuner /amplifier 
which has a suggested selling price of 
£289 (inc, VAT). Tokyo Shibaura Eleckic 
Co. Ltd., Consumer Products Export Division 
2 -1 Ginza J- Chome, Chuo -Ku, Tokyo, 104, 
Japan. 

WHARFEDALE. How better to finish 
this little review than with a pretty girl. 
Actually, she is cuddling a pair of the 
Design- Council award -winning electro- 
magnetic phones in their presentation 
case. Price including VAT is L21.95 (the 
phones, not the girl). Rank Radio inter- 
national Ltd., P.O. Box 596, Power Road, 
Chiswick, London, W4 5PW. 
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ENERGY CRISIS 

corn- 
' 

HERE'S an energy crisis co- 
ing, claim the experts. They're 

probably right, too. The current 
world situation regarding oil has 
made many people aware of the 
importance of finding a "new" 
source of energy. Trouble is, it has 
to be cheap. 

Two interesting ideas have 
thrust themselves forward recent- 
ly. One is being vigorously pur- 
sued in the U.S. and the other is 
experimental and the work being 
carried out in the U.K. 

First, if you take little balls of 
frozen hydrogen and suddenly 
shine a dirty great laser beam on 
them, these little balls collapse 
and melt almost instantaneously. 
When they do so, they release 
collosal energy. Problem at the 
present time is that this method 
of getting energy requires a laser 
beam considerably in excess of 
anything currently available. But 
then transistors began in a small 
way with very tiny currents, 
didn't they? 

In the U.K. the work is focussed 
on solar cell research. For many 
years, the silicon photocell has 
been the key word in the utilisa- 
tion of daylight -or better still, 
sunlight. Recently, an American 
Company displayed some large 
silicon solar cells in London. 
Similar cells are being used to 
" power " offshore navigation 
systems. 

Trouble with silicon is that the 
efficiency of the cells is so very 
low, commonly around 10% al- 
though 12% and a shade higher 
has been quoted. The U.K. ex- 
periments employ Gallium Arsen- 
ide /Gallium Aluminium Arsenide 
to form heterostructure junction 
semiconductors. Because the 
GaA1As is transparent to sun- 
light, the surface layer can be 
made quite thick. Because it is 
thick, its electrical resistance is 
low and thus a higher power can 
be generated. An efficiency of 
20% is claimed to be possible in 
theory. Although very little in- 
formation is presently available, 
results so far seem promising. 

ES ON RECENT DEVELOPMENTS 

ELECTRONIC HOUSEWIFE 

I predict that the time will come 
(and soon, too) when housewives 
will carry electronic calculators 
on their wrists when they do their 
shopping. The price will drop to 
such a level that this will be 
easily possible. Schoolboys too 
will have these units. 

Take a look at electronic cal- 
culators two years ago. Mostly 
expensive items. Now comes an 
announcement that a £20 unit is 
on the market -the Calate 44. 
This calculator has a keyboard 
where the only moving element is 
rubber. Around 30 hours of 
"normal" use is expected from a 
9V alkaline battery. Although the 
IC chip employed performs cal- 
culations to eight digits, only 
four are shown on the display. 
The four most significant digits 
are shown, however, by depress- 
ing a button, the next (least 
significant) four digits are dis- 
played. 

It is interesting to note that the 
manufacturers achieve the long 
life of the battery by pulsing the 
chip /display instead of running 
these continuously. This is the 
technique which was employed 
by Clive Sinclair to achieve the 
same ends. 

In the U.S. one source quotes 
that IC calculator chips will 
reach the next stage of their 
development: 200 mils square, 
accomodating up to 25,000 m.o.s. 
transistors and costing around 
five dollars. 

RADARMOBILE 

Electronics seems a natural 
ally to the motor car and yet the 
marriage of the two has been a 
slow process. It appears that 
legislation is the only thing which 
will cause any real progress here. 
However, this has not deterred 
many manufactuers from making 
numerous experiments and com- 
ing up with prototype equipment. 

One manufacturer at the recent 
Motor Show talked of a radar 
system for locating obstacles in 
the path of the vehicle. The very 

first units were large and bulky, 
and required a considerable 
amount of modification to the 
car when they were fitted. Now, 
the system has been miniaturised 
and very little modification indeed 
is needed. The aerial array has 
been fabricated on a p.c.b. and 
the unit has interesting pos- 
sibilities. 

£2.50 CALCULATOR? 

Talking of miniaturisation, my 
ears gave an excited flap when I 

heard about the projected pro- 
gress in memories- electronic 
types, of course. I'm always 
fascinated by the number of 
"bits" of information which these 
chips manage to accomodate. 
At present we have a 4,096 -bit 
chip which has evolved after only 
two years from the 1,024 -bit chip. 
The prediction is that by 1976, we 
will see a 16,384 -bit component to 
be followed some years later by a 
65,536 -bit chip., 

It is scarcely possible for the 
mind to grasp what this means in 
circuit complexity and packaging 
in terms of miniaturisation, but 
the fact remains that more and 
more is being packed onto these 
tiny chips. One person I spoke to 
recently, believed that the £200 
computer was not quite so far 
fetched as many supposed and 
neither was the £2.50p electronic 
calculator. It is known that one 
UK source is poised to announce 
a £10 calculator. 

Perhaps the most impressive, 
yet factually true, way to think of 
it is in real terms of transistors 
and ICs. Today, one can purchase 
a chip containing 10,000 -12,000 
transistors for the price which 
once had to be paid for a single 
transistor. Truly, the advances 
made in electronics have sur- 
passed the boldest imagination. 
Think what is possible in the next 
decade! 
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I.C. AMPLIFIER* 
for the 

F. G. RAYER 
SUGGESTED ALTERNATIVE I.C. AMPLIFIER TO REPLACE THE SL403D 

THE "PW Pop Star" i.c. radio featured in our 
September issue was very popular; in fact it 
created supply problems regarding thé. S1. 03D 

amplifier. Readers who do not have one of these i.c.s. 
will be pleased to learn that they can still make the 
Mark 2 version of this radio and obtain almost the 
same result. The answer is to use the TBA800 inte- 
grated circuit for the amplifier section, but do not 
carry out a direct replacement procedure. 

The TBA800 is not a direct .substitute for the 
SL403D. Circuit requirements, tags and encapsula- 
tion are different. Reference to he revised compo- 
nent list will show that changes are made to the 
items in the audio section. 

To R4 

5 ar 1611 
LS 

_ve 
4 

IAM 00901 

Fig. 1: Revised circuit of the "Pop Star" amplifier. 

Revised Circuit 
Fig. I is the revised amplifier circuit. The early 

section of the receiver, including R4, C6 and the 
volume control VR], remains unchanged. The new 
and modified part of the receiver is that from R5 
onwards. 

As the receiver operates from a 9V battery, none 
of the electrolytic capacitors need have a higher 
voltage working rating than this. However, capacitors 
of higher voltage rating are in some cases more 
easily obtained, and are of course suitable. 

Resistors R7 and. R8 in parallel, each of 2 252, may 
be replaced by a single lit resistor. Two 2.212 
resistors are shown because these are readily avail- 
able, while a number of stockists do not appear to 
carry the Ill value. 

To VR1 
(-ve) 

/Z To VR1 
slider 

Y To 
LS 

o o o R5 0 0 C10 

o .--MBEH /MN, 0 0 II 

o 5 
0 0 0 

o 

. 

c> ' e 
o 

o 
10 1 

0 C7 o 0 012 

0 0 0 0 0 0 

0 0 

0 0 0 o R7 R8 0 

0 0 0 0 0 0 0 0 0 0 0 0 

JAM 00911 

Fig. 2: Components viewed from the top side of the Veroboard. 
Note the indent on the i.c., adjacent to pins 1 and 12. 
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ToVR1 
(-ve) Z 
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Fig, 3: Underside view of the Veroboard showing the additional wiring. 

The TBA800 
Some pins are unused. The i.c. is positioned as in 

Fig. 2, and will fit the 0.15 matrix Veroboard. Pin 1 

is indicated by the figure 1 near it, and an indenta- 
tion also marks this end of the ì.c. The integral heat 
sink tabs are bent up so far as is necessary to clear 
the pins and board. 

Fig. 2 indicates the positions of all the components 
on the board, including the original IC1 stage, which 
is unchanged. 

Underneath wiring is shown in Fig. 3. The com- 
ponents are easily accommodated on the original 
board. Wires are soldered directly to the projecting 
pins of IC2, underneath. 

Volume control . connections are unchanged, but 
R5 is soldered to the central tag Y, a lead from here 
running to C7 and tag 8 of IC2 when the board is 
fixed in position. 

Battery drain is about 8mA, rising to some 20 -30mA 
or so, with average good volume. The heat sink tabs 
alone are suitable for operation with up to 1W, and 
as the amplifier is operated from a 9V supply only, 

* components list 

Revised components shown in :italics 
Resistors 

Rl 100k12 
R2 lid/ 
R3 47052 
R4 2.7kí2 All resistors IW 5% 
R5 3.9kß 

-R6 .560 
R7 2.20 
R8 252 
(RT and R8 may be replaced by a sí 
VR1 100k52 log pot with switch 

Capacitors 
Cl 32pF 
C2 470pF 
C3 0.01izF 
C4 01µF 
C5 0 047,uF 

. C6 64pF.64V 

I ' 
C7 47pF 
C8 100pF64V. 
C9 2700pF, 
C10 330pF 
C11 220pF 10V 
C12 0 1,uF 
C13 1000pF 10V 

Miscellaneous 
VC1 Jackson 00, 208J176pF 
TC1 '400- 1250pF compression type VC29SA 
L1 Denco FR5, medium wave ferrite rod 
Transparent medium wave 2 #in dial 
ICI ZN414 
1C2 TBA800 
15 or 16U 34in square speaker 
Veroboard, Veropins 
1 -pole 2 -way rotary switch 
Two knobs 
Case: 

6mm. plywood: Top 8 x 44in 
Bottom 8 x 44in 
2 off 44 x 41in 
Back 8 x 3/fain 

Hardboard 8 x' 41n, *in thick 
Panel: Universal chassis flanged member 

gte 15â resistor 

x4in 

and at lower volume levels than this, no additional 
heat sink is fitted. 

Tuning adjustments, and other details of construc- 
tion, remain as originally described. 
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CRATA can "TALK" 
CRATA can "PLAY MUSIC" 
CRATA is in "STEREO" 
CRATA can "LISTEN" 
CRATA is "EXCLUSIVE" 
CRATA is "COMING" 
CRATA in "MARCH" 
CRATA is "REVEALED" 

SEE NEXT MONTH'S P.W. 
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GOING 
QUADRAPHONIC 
PW 

OS recordings 

SO Poiogs 

PROjECT Discrete CO -4 recordings I SUH000ND SOUND PART4 D. BOLLEN 

Power supply components are grouped on a piece 
of 0lin. Veroboard 1.9ín. wide by 21in.long. Note 
that the end of the diodes marked positive in Fig. 25 
corresponds to the cathode, and to a black or 
coloured band on the component itself. Tr9 is fitted 
with a push -fit heat sink before being soldered into 
position. 

The power supply can be tested by temporarily 
connecting it to T1, but take care not to short the 
output as this will almost certainly destroy Tr9. 

Decoder wiring 
Position and mount all circuit boards on the chassis 

tray, and fit SK1 -SK10, Tl, and a power supply screen 
made of scrap aluminium sheet or tinplate. Wiring 
can commence with the earth connections shown in 

5 6 7 8 9 10 11 12 13 17, 15 16 17 18 19 20 21 

OV 

To T1 
secondaries 

To T1 screen 
and 

Fig. 25: Power supply circuit board. 

Veropins 
(5-off) 

+20V to 
units.A and B 

Note: 
all exposed 
Wiring must 

be sleeved 

E 

To earth wiring 

IAM 00871 
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Fig. 19. The layout of the earth wiring is arranged 
to avoid hum loops and should be adhered to. 

Transformer Tl output terminals consist of two 
pairs of tags marked 0 and 20V. The two inner tags 
are linked together and connected to the tag marked 
SCN, which is in turn wired to the appropriate ter- 
minal on the power supply board. The outer 0 and 
20V tags an TI are then wired to the power supply 
board as in Fig. 19. 

Low number SK11 tags are positioned under S1 
and it is therefore advisable to wire these up first 
while they are still readily accessible. The following 
wiring procedure can be adopted. Connect SI to the 
circuit boards and SK11, starting with the middle 
wafer S1E and SIF (Figs. 26, 27) and then S1G and 
SDI. Next link up SK11 tags 6 and 7 to unit B and 
SK11 tags 8 to 11 to VR1 and VR2 sliders, then wire . 

the front switch wafer starting with SHI. 
Connect the outputs of unit A to VR5-VR8 and VR9 

IAM 0119) 

014 

and then wire up the rear switch wafer S1A -S11D. 
Take a red wire from the power supply output ter- 
minal to the +20V terminal pins on unit A and unit 
B, not forgetting to link together the supply rails 
of the two unit B channels, and then complete the 
wiring with a mains lead to Tl. 

Cabinet 
Details of a cabinet for the decoder are given in 

Fig. 28, The front panel sits in a groove and is a per- 
manent fixture in the front of the cabinet. The de- 
coder chassis will slide in from the back of the 
cabinet and is retained in position by a couple of self - 
tapping screws. Self- adhesive vinyl or wood veneer 
will give a smart appearance to the finished cabinet. 

G 

Ti 

SK8 SK7 

Power supply +20V 

circuit board 
S1B SiA 

SIE SIG 

S1L S1K 

SiJ 

Si' 

Resistor network board Unit A 
circuit board 

Unit B 
circuit board 

S1A 

Li 

S1B 

tR 

a U 

Fig. 26: Mufti- system decoder wiring 
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Testing the decoder 
Ideally, the decoder should be tested with an audio 

generator and a high impedance a.c. voltmeter or 
calibrated oscilloscope, but failing these certain tests 
can be carried out with music signals or a stereo test 
record. 

If instruments are available, proceed as follows. 
Set VR9 to full gain and VR5 -VR8 mid -way. Connect 
the a.c. voltmeter or oscilloscope to SK7 and inject 
a 1V 1kHz signal into SK3. Trim VR8 for a reading 
of 1V. Repeat for LB, RF, and RB inputs and outputs 
while trimming controls VR6, VR7, and VR5 
respectively. 

Set VR1 and VR2 to the mid position, and S1 to 
the RM mode. Inject a 1kHz 1V signal into the left 
input SKI., and, without altering the settings of VR5 - 
VR9, look for a voltage of 0.92V at the LF and LB 
outputs SK7 and SK9. There may be minor voltage 
discrepancies of a few percent, due to circuit 
tolerances, but a large discrepancy will indicate a 
circuit fault. 

Without altering the input signal (SKI.), transfer 
the a.c. voltmeter or scope to the RF output SK8 and 
adjust VR1 for a reading of 0.38V. Repeat for the 
RB output and VR2. Still with the same input to 
SKI, switch Si to the QS mode and check for the 
following output voltages; LF= 0.92V, RF= O.38V, 
LB= 0.92V, and RB =0.38V. Transfer the 1kHz 
input signal to the right input SK2 and this should 
give LF= O.38V, RF= O.92V, LB =O.38V and RB= 
0.92V in the RM and QS modes. 

To test the SQ section of the decoder, set VR3 and 
VR4 to maximum resistance (fully clockwise) and 
inject the 1V 1kHz signal into the left input SKI. 
The following outputs should be obtained; LF =1V, RF 
=OV, LB =0.71V, and RB= 0.71V. When the input 
signal is transferred to SK2, the LF and RF readings 
will be transposed, with LB and RB outputs remain- 
ing the same. 

Music signal testing 
Set up the decoder with outputs connected to four 

amplifiers with speakers (see Figs. 2 and 5 and 
instructions for speaker phasing in the October issue 
of PW), and with a stereo music signal applied via 
a pre -amplifier to the decoder left and right inputs. 
The decoder mains lead can be temporarily con- 
nected to any convenient supply source at this stage. 

Place S1 in the RM position, VR5 and VR6 to 
minimum gain, VR9 to maximum gain, and VR1 
fully clockwise. Balance VR7 and VR8 for normal 
front speaker stereo, and then unplug the input to 
SK2. The sounds issuing from the LF speaker should 
move to centre front when VR1 is rotated fully anti- 
clockwise. Repeat with the input to SK1 discon- 
nected and an input signal on SK2. The sound image 
should then move from RF to centre front when 
.VR1 is rotated. Repeat the above tests in the QS 
mode. 

Set VR7 and VR8 to minirhum gain and balance 
VR5 and VR6 for a stereo output from the rear 
speakers only in the RM mode. Disconnect the input 
to SK2 and rotate VR2 anti -clockwise to shift the 

sound image from LB to centre back. Repeat with 
a right input only on SK2 for a sound image moving 
from RB to centre. 

Using a similar test procedure, controls VR3 and 
VR4 should shift the sound image from left or right 
to centre when Si is set to SQ. 

Installing and balancing 
When installing the decoder, its main lead can 

be wired to the main equipment on -off switich. Do 
not earth the decoder chassis as this could set up 
a hum loop. Earthing is normally achieved via the 
outer braiding of the screened interconnecting leads. 

The importance of correct balancing cannot be 
stressed too highly, and it is worth taking trouble 
over this until experience is gained in quadraphonic 
listening. Set controls VR1, VR2, and VR5 -VR8 mid- 
way, and S1 to RM. Adjust VR9 for the desired 
level of sound output with a stereo signal on SK1 
and SK2, and then remove the plugs from SK9 and 
SK10. 

Using a mono recording, or a stereo recording 

1AM 01201 

0° R output 
Unit B 1 
0°L output 
Unit B 

VR2B track 

VR2A track 

-L output Unit A 

-R output Unit A 

RB input Unit A 

R62 Input board 

R61 Input board 

LB input Unit A 

SK11 tag 19 

VR4 slider 

SK11 tag 17 

VR4 track 

L input Unit A 

R input Unit A 

L input Unit B 

R input Unit B 

C25 Input board 

C26 Input board 

VR1B track 

SK11 tag 3 

+L output Unit .A 
1- 

SK11 tag 4 

+R output Unit A i 
VR1A track 

3 

0 °L output UnitB 

+90°R output Unit B 

E 

S1 E,F, G,H 

3 

3 

SK11 tag 18 

SK11 tag 16 
1 S1I,J,K,L 

SK11 tag 2 

SK11 tag 1 

SK11 tag 5 

SK11 tag 12 

SK11 tag 14 

VR3 track 

Sall tag i 
VR3 slider 

SK11 tag 15 

LF input Unit A 

R59 Input board 

R60 Input board 

RF input Unit A 

Fig. 27: Mode switch (SI) with wafers as seen from the front of chassis 
and in the RM position. 
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with a known centre front image, trim VR7 and 
R8 for correct location of the centre front image. 
If there is a balance control on the pre -amp, which 
feeds the decoder this should be in its normal posi- 
tion. Insert the SK9 LB plug and remove the SK8 
RF plug and SK2 right input plug. Trim VR6 for 
a left sound image, mid -way between the LF and LB 
speakers, when the listener is seated equidistant 
from all four speakers and is facing centre front. 

Insert SK8 RF plug and SK10 RB plugs, and re- 
move SK7 I,F and SK9 LB plugs. Adjust VR5 for a 
right hand sound image mid -way between RF and 
RB speakers with the listener positioned as before. 
Remove SK8 RF and insert SK9 LB plug, then check 
for a centre back image mid -way between the LB 
and RB speakers. Listening tests can now be con- 
ducted on a variety of stereo and quad recordings 
to establish mean balance settings. Thereafter, one 
or more of the balance controls can be trimmed to 
suit individual preferences and recordings. 

Using the decoder 
Where the listener wishes to be completely im- 

mersed in sound, as though sitting in the middle 
of a group of musicians, the following settings can 
be tried. With stereo discs, tapes, or radio, the mode 
switch is set to RM, VR1 is adjusted for a separa- 
tion of 1 -5dB, and VR2 for a separation of 1 -3dB. 
Some stereo sources can sound slightly better in the 
QS mode, where blurring of back sound images is 
less pronounced than with RM. 

For QS discs in the QS mode, front and back 
separation settings should be 3dB, but it is worth 
experimenting with these settings to obtain optimum 
results. Most SQ discs, in the SQ mode, will sound 
well with a front separation of 10 -20dB and a back 
separation of 5 -10dB, but again it is worth experi- 
menting with these settings. It may be necessary 
to reduce back channel gain with SQ recordings for 
a well balanced effect. 

A more realistic listening position, with the musi- 
cians at the front and mainly ambience from the 
back, can be achieved by reducing the settings of 
VR5 and VR6, and with stereo or QS sources, adjust- 
ing VR1 for high separation (20dB) and VR2 for low 
separation (1dB) in the RM and QS modes. With SQ 
discs in the SQ mode, VR3 can be set to 25dB and 
VR4 to 5dB. 
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Fig. 28: Q4 decoder cabinet 
detail. 

Generally speaking, when the decoder separation 
controls are set to low values this will give an 
increase in front to back separation, and conversely. 
The effect of altering the separation settings from 
optimum is to alter the shape of the sound stage 
from a circle to an ellipse, with the major axis lying 
from left to right at high separations, and from front 
to back at low separations. 

For conventional front speaker stereo, or mono, 
VR5 and VR6 are adjusted for minimum gain and 
the front separation controls set to maximum. With 
normal quad settings, a mono signal input will, how- 
ever, give a centre front sound image without the 
need for adjustments. Centre of the room stereo or 
mono can be achieved by placing all separation con- 
trols at maximum with VR5 and VR6 at normal 
quad settings. 

When applying four channel signals to SK3 -SK6, 
S1 should be placed in the RM or QS positions for 
maximum separation, and this will make VR1 and 
VR2 inoperative. Alternatively, where a measure of 
separation control is required with discrete signals, 
S1 can be set to SQ and VR3 and VR4 adjusted for 
front and back separation. SK3 -SK6 can also be 
employed for mixing in other signals when the de- 
coder is handling two -channel inputs. 

In Fig. 8 (October issue) the 110kft resistòrs linking 
-R and RF and -R and RB should be connected to 
+R instead of -R. 

COilING soon 
ATRIH 

ATE M 
Watch for further details! 
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IN some localities, problems are experienced with 
interference caused to audio systems by nearby 
radio transmitters, which may be amateur, public 

service or military. Such interference can occur even 
though there is nothing wrong at the transmitting 
end. 

What happens is that the locally powerful signal 
enters the audio system via one or more routes and 
causes interference or distortion, or at worst "mutes' 
the output completely. Such effects may occur in 
tape recorders, record players and hi -fi amplifiers. 
or in fact in any unit using transistors, integrated 
circuits or valves. In solid -state equipment, the niter effect 
fering signal voltage injected into the ampfifier..ean 
be greater than the standing DC bias on the:'ti 
sistors, or ICs, pushing them into non -linearity 
higher electrode voltages used in valved equipm 
mean that it suffe#`s..far less from this effect, 

In tackling suë i : problem, the first stepais:ato: 
to establish hi:0't4e RF signal is.::e.ntcrusg::: 
amplifier, which nr be either by di:r:ect::radiation::or 
via the input í?: k ; :Ur mains su:tipltr:::lead:s 

level of interference, or it útrp:i.tiggtug a lead stops 
the effect.' Small value ceramic éäpacrtors around 100 

to 500pF placed across the ini1iut e ncerned may stop 
the trouble. Ferrite beads Íltted ä't the input grid 
at the first stage may also,Iieip; :Sometimes a good 
RI` earth attached to the screen ttg: of the offending 
lead will prevent the signal: :ëeäct ing the amplifier. 

TRANSISTORISED E MENT 
Transistor amplifiers will. .e:sptsfid far more readily 

to the effects mentioned twit r áhd the problem can 
be difficult to cure in soriftt nstI Ices. Pickup via the 
speaker leads needs the s3hì* .- Hatment as for valve 
amplifiers, but usually f t tit :beads and capacitors 
at amplifier inputs are l'$ Clft dive due to the low 
input impedances pres tai ransistor circuitry. 
Some success has beerk t iiwved by placing small 
capacitors between basq. pollector on each stage 
(about 50 to 500pF) to e negative: feedback at 
the unwanted frequencyt preventing the trans- 
istor from either detecting or amplifying the inter - 
tering signal_ The effect on audio response will vary 
and depends' finally on the act circuitry and values 
used. The usual effect ;is: a slight loss of treble 
response, but :this çä? tobably be corrected by 
increasing the :ire lo;;h t in.;;:.11.Ie amplifier; At all 
events, the owner will p ;tki?ä#.1 : accept slight loss of 
treble rather thá;ü;:i ?;;:?:':local transmitter belting 
through his equipm.i 

In severe cases : :.. 
seems to fail, insentt 
existing emitter lead2close to the trartslstär cart.;; 
wonders. Being unb rpassed, negative 
produced lowering the stage gal' s 
-no:ugft:::to prevent the RF it clt1Ct 

Values around 47 tä;; 
utecessfüliy. The slight logs i ._ 

ouer:eome by increasiti 'kt '.; :; ri ëi tfrOEl ettri g. 
itijilar resistor in ;i s stir has ,':lead can 

t also::1iü effective, forming a to : 

in:put::capacitance of the transistor: 
r l >identaily, an amplifier employing field effect 

transistors will not respond as much to RF fields 
because the characteristics ' of such devices are 
similar to those of the thermionic valve. In cases 
where such an amplifier is picking up RF signals. 
the techniques recommended for valved equipment 
should be applied. 

}ët-ference, wh :té all else 
ä low value,teSistor in the 

r 

VALVE 
Valved. :] r taen t: #,9esn't:::often "stsporsd to direct 

pickup.Oi3 #t; radii tr i:t:ter:s::unless t signal level 
is very: e:can be effected by 
the ái3 xtï<#;:;:;ä$íis`íti pi`s" in each control 
grid' 'l'ë:ad cl a to' ? f5e::holder. This forms ari 
11F filter:: capacitance in 

parallel vk 
Often l ? e till r tit:: anti audio equipment where 

ton gii it ©d f ? ätl s. ; are used the interfering fgt}a7;:tthese leads back into the ampli- 
the negative feedback loop to 

Cage. Usually low frequency RF. 
`mateur transmissions, finds its 
áethod and a cure can often be 
capacitors across each speaker 

il:fier. Values of the order 0.01 to 
and should not affect the audio 

cspotFSp ca, the low output impedances 

RatÉìä: tit? i rÿ_ pickup on the input leads (gramo- 
phori ::pickups; tt icrophone lines etc.) is usually 
respot fhië:: f:; ltejing the volume control affects the 

INTEGRATED CIRCUITS 
Audio equipment utilising ICs can be very unpre- 

dictable in its response to RF pickup. It has been 
found that one IC may be entirely unaffected whereas 
another of the same type may completely defy efforts 
to cure interference. In some IC stereo units, it is 
possible for one channel to be riddled with RF 
interference whilst the other channel is perfectly 
clear. Audio response and performance may be 
normally balanced despite the difference in RF 
response. Possibly manufacturer's characteristic 
spreads allow widely differing RF responses between 
(Cs; it is not unusual for some audio ICs to give a 
hefty output up to 1 or 2 MHz! 

Electrolytic decoupling capacitors can make the 
satiation worse because of their increasing imped- 
ance with frequency. Very often the circuit opera- 
tion at RF is so different from the normal operation 
at audio frequencies. even though the same physical 

-continued on page 886 
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SHORT WAVE DX 
by MALCOLM CONNAH 

THE FEW paragraphs which I wrote a few 
months ago on the subject of ex- government 
receivers seems to have aroused a great deal of 

interest from readers. 
About ninety per cent of your letters asked the 

same basic question : where can these receivers be 
obtained? 

The main source of these receivers is, the second- 
hand market. The best place to look for them is at 
the various Amateur Radio Rallies which take place 
during the summer months. Also the For Sale 
columns of Amateur Radio magazines should be 
studied. 

Construction Season 
These dark, winter months are always the best 

time for turning one's thoughts, and hands, to the 
subject of constructional projects. Apart from the 
building of a new receiver, a lot of pleasure can be 
derived from building some of the simpler circuits 
which contribute to the efficient operation of a 
receiving station. 

The construction of a preselector, or a Q- multiplier 
or the addition of crystal filter will greatly improve 
the performance of most average receivers. A crystal 
calibrator or other means of frequency determina- 
tion will prove invaluable in identifing some of those 
rare DX catches. 

Readers' Logs 
John Spinks of Norwich has recently invested in 

a Trio 9R -59DS receiver, with this connected to 75 
feet of aerial wire John heard: 
6605 R. Pyongyang, N. Korea at 2055. 
9009 Jerusalem, Israel, news at 2000. 
9023 R. Tehran, Iran, news at 2000. 
9570 R. Australia noted at 2100. 
9605 AIR, Delhi noted at 1810. 
9750 R. Vilnius with Mailbag at 2245. 

11815 NHK, Tokyo, Japan noted at 2050. 
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11845 R. Canada Int., SW Club at 2115. 
15012 Voice of Vietnam, Hanoi, news at 1000. 
15150 R. Grenada, Windward Is., music at 2125. 
15185 WINB, Red Lion, USA noted at 2100. 
15415 R. Kuwait with news at 1730. 
17755 HCJB, Quito, Ecuador, DX pgr. at 1930. 
17890 U.N. Radio, New York, news at 1805. 
21550 RSA, South Africa, news in French at 1200. 

Steve Fletcher of Bromsgrove describes his equip- 
ment as follows: "Receiver is a very unaligned 
Heathkit SW717 and the antenna is 150 feet of 
copper wire, wound around the loft." However, this 
did not prevent Steve from hearing: 
6035 TWR, Monte Carlo noted at 1415. 
7250 Vatican Radio at 2054. 
9520 ORTF, France noted at 1419. 
9525 All India Radio, Delhi at 2005. 
9590 Swiss Broadcasting Company at 1323. 
9630 Radio Sweden noted at 1100. 
9833 Radio Budapest, Hungary at 1730. 

11765 Radio Australia at 0645. 
11775 R. Nacional de Espana at 1030. 
11940 R. Bucharest, Rumania noted at 0658. 
15165 Radio Denmark at 1200. 
15185 Radio Finland at 1820. 
15245 Radio Sofia, Bulgaria at 2330. 
17800 Radio Norway noted at 1810. 
17825 NHK, Tokyo, Japan at 0805. 
21945 Radio Portugal noted at 0730. 
25790 RSA, South Africa noted at 1415. 

Christopher Hodgson of Sunderland is still using 
the same equipment; Codar Multiband 6, PW A.T.U. 
and 50 foot end -fed; and although his return to 
school has curtailed listening hours the following 
stations found their way into his log: 
6180 BBC, Cyprus relay, s /on at 1700. 
7210 Red Cross Broadcasting Service Geneva, 

s /on at 1700. 
7245 Austrian Radio in German at 0900. 
9006 R. Tehran, Iran, s /on at 2000. 
9620 Radio Belgrade noted at 1540. 
9745 Radio Baghdad, Iraq at 1945. 
9830 Radio Kiev noted at 1940. 

11765 Radio Australia at 0955. 
11880 Voice of Turkey, Ankara at 2215. 
11900 RSA, South Africa at 2215. 

Michael Johnson of Hockley in Essex used his 
Ferguson 6 valve domestic receiver and 25 metre 
long -wire to hear: 

6070 Radio Sofia in English at 1930. 
7215 All India Radio, Delhi at 1830. 
9620 Radio Belgrade in English at 1430. 
9665 R. Damascus, Syria in English at 2030. 

11770 R. Vilnius in English at 2230. 
11925 R. Tashkent in English at 1400. 
15295 ORTF, France in English at 1100. 
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THE SPECIALISTS IN 
QUADRAPHONIC KITS 
AVAILABLE NOW! 
THE COMPREHENSIVE KIT FOR THE 

P.W. Q4 PROJECT 

SEND NOW FOR FULL DETAILS AND PRICES -SEE COUPON BELOW 

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED 
IN PRACTICAL ELECTRONICS 

P.E. RONDO 
COMPLETE QUADRAPHONIC HI -FI SYSTEM 

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KIT 

PRE AMPLIFIER BOARD. COMPLETE KIT 
MASTER VOL. /TONE /4 CH. BALANCE BOARD. COMPLETE KIT 
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT 
POWER SUPPLY BOARD. COMPLETE KIT 
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS 
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS 
MAINS TRANSFORMER 
CHASSIS, PUNCHED & DRILLED WITH SCREENS 
REAL WOOD CASE 
HARDWARE PACK 
CONTROL SECTION FASCIA 
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK /WHITE 

GOLDRING G101/2 Turntable 
DEUSCHE ELAC STS 144/17 CARTRIDGE 

£800 Post Free + 80p V.A.T 
Inc. CBS Licence Fee 

£3.00 Post Free + 30p V.A.T. 
£850 Post Free + 85p V.A.T. 
£750 Post Free + 75p V.A.T. 
£500 Post Free + 50p V.A.T. 
£0.75 Post Free + 7p V.A.T. 
£0.75 Post Free + 7p V.A.T. EA. 
£625 Post Free + 62p Y.A.T. 
£225 Post Free + 22p V.A.T. 
£1.75 Post Free + 17p V.A.T. 
£2.00 Post Free + 20p V.A.T. 
£3.50 Post Free + 35p V.A.T. 
£42 per pair + £2 p & p 

+ £440 V.A.T. 
£17.90 + £1 p & p + £1.89 V.A.T. 
£6.90 Post Free + 69p V.A.T. 

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY 
DETAIL. TRADE AND EXPORT ENQUIRIES WELCOME 

STUDIO 
ELECTRONICS 

P.O. BOX 18, 

HARLOW, ESSEX, CM18 6SH 
Telephone HARLOW 25457 (STD 0279) 

Please send me: Please tick box CHASSIS 
CBS SQ DECODER P.W. Q4 PROJECT Full Details 
PRE AMPLIFIER BOARD CASE 
MASTER VOL. BOARD HARDWARE 
POWER AMP. BOARD FASCIA 
POWER SUPPLY BOARD - 

TEAK/WHITE SPEAKERS PR. 0 
SMOOTHING CAPACITORS GOLDRING TURNTABLE 
MAINS TRANSFORMER ELAC CARTRIDGE 

MONEY ENCLOSED £ 
CHEQUE /P.O. /MONEY ORDER 

Block capitals please 
NAME 
ADDRESS 

P. W.1 
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MODE 
ONE 

HIGH FIDELITY 
LOUDSPEAKER KIT 

Recommended 
retail price 

£10'98 
including V.A.T. 

Please 
send S.A.E. 
for fully 
descriptive ' 

leaflet. 

Consisting of a Fane Model 803 ultra -low 
resonance 8" speaker unit with PVC cone 
surround, and a Fane Model 303 high frequency 
pressure tweeter together with a printed 
circuit cross -over assembly with ferrite cored 
coils. 

SPECIFICATION OF UNITS 
Model 803 Model 303 8, 3" 

30Hz 
*35Hz 1200Hz 

1 ". 
13,000 gauss 
3011.-8kHz 

Impedance 8 -15 ohms 8 -15 ohms 
Power Handling *15 watts *15 watts 

Very easy to assemble, this boxed kit comes 
with acoustic foam damping material, panels, 
screws, wire, wiring diagrams and instruc- 
tions to provide a remarkable loudspeaker 
assembly -a pair is ideal for stereo. 
CABINETS for the 'Mode One' are available in Teak 
veneer finish. SIZE l5t" x t0}" x 9 ". 

*When used with above cabinet. 

Overall Diameter 
Natural resonance 
Main resonance 
Magnet Pole Diameter 
Magnet Flux Density 
Frequency response 

é,r 

10,000 gauss 
2kHz -17kHr 

Distributors to the wholesale Manufactured by 
and retail trade 

FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 
Electron Works, Armley, Leeds Hick Lane, Batley, Yorkshire. 
LS12 3SA. Tel 630126 Tel. Batley 6431 

DABAR MN3 MIXER KIT 

INTRODUCING THE NEW DABAR MINI THREE CHANNEL 
MIXER KIT WITH THE FOLLOWING FEATURES: 
* Three inputs easily adjustable to suit users input requirements, e.g., Mic., Tape, Disc., etc. * Uses advanced design with five integrated Circuits. * Slider fader volume controls mount directly on P.C. board. * Full range bass and treble controls. * Guaranteed top grade components with fibreglass printed circuit board, ready -drilled and tinned. * Battery operated (2 x PP3) not supplied with kit. * Easy to follow assembly instructions (available separately 25p). * Attractive ready punched facia plate, available at extra cost, gives that professional finish to the unit. * Size: 9-5" x 4.3" x 2 ". 
PRICE: KIT ONLY £1100 - - 

FACIA PLATE £1.50 
MANUAL AND ASSEMBLY INSTRUCTIONS 25p 
AVAILABLE READY BUILT WITH FACIA £1500 

ALL PRICES INCLUDE V.A.T. 3 POSTAGE IN U.K. 
S.A.E. ALL ENQUIRIES. 

DABAR ELECTRONIC PRODUCTS 
98, LICHFIELD STREET, WALSALL, STAFFS, WS' I UZ. 

880 

CASED AMPLIFIERS 
, Polished wooden cabinet 14 x 

t3 x 9" containing a sensitive 
(2011V) 4 valve amplifier with 
tone and vol. controls. 3 watts 
output to 7 x 4" 312 speaker. 

_. Also tope is k 
standard tape deck wed 
solenoid operation. Supplied 

; C pooe whrcirc coagram. / complete with circuit diagram. 
Standard mains operation. 

'1i Only £3 (£1 up to 200 miles, 
£1.25 over). Suitable cassette 
£1. Spare head 30p; Amplifier 

chassis only, complete and tested £1.65 (37p). 
71b BARGAIN PARCELS 

Hundreds of new components -resistors, capacitors, crystals, pots, switches, 
computer panels with transistors and loads of odds and sods. Still only £1.65 
(37P). 

COMPUTER. PANELS 
alb asstd. panels £1 (30p); 71b £2 (40p); 561b £13 (c. pd.). 12 top quality panels 
containing power transistors, IC's, trimpots, etc. £2 (30p); 100 boards £12 (£1). 

NEW COMPONENTS 
SCR's: 200V 5A 40p; 400V 5A 60p; BYZ10 1200V 6A 40p; OC16 20p, 0C45 Bp; 
0071 Sp; OCt40 25p; OCt70 15p; OC171 15p; BFY18 12p; BCY72 8p; 2N3055 
35p; XC121 5p: BCt07 8p; 2N3708 8p; 741C TO99 or 8 pin OIL 32p; 100V 8A 
diodes 20p; 3.9V or 274/ 400mW zeners 7p; 22V 1W 10p. 

BULK COMPONENTS 
500 asstd. resistors £1 (20p); 300 capacitors, all types £1 (30p) 25 asstd. 10X 
crystals 75p (30p); 40 asstd. pots £1 (30p). 

EX-COMPUTER EQUIPMENT 
1200' }" tape pn 7" NAB spool 88p (30p); 1800' ?" tape on 101" NAB spool in 
case Sop (40p); Screw top electrolytic capacitors: 20,000uF 50V 60p (25p); 
46,5000 25V 60p (25p); 35,000,015V 40p (20p); 40,0000 10V 40p (20p); 20,0000 
30V 40p (20p); 25,000AF 25V 40p (20p). 
Fans: 230V 50Hz 62" dia. blades 2800 rpm complete with grill and mounting 
plate £2.50 (40o). 
Heavy duty heat sinks 6 x 5 x 3" with 2 power transistors 80p (30p). 

TEST GEAR 
TF144G sig gen, 85kHz- 25MHz, 18V -1 V output £16. BFO No. 8 audio oscillator, 
50Hz -20kHz 100 or 60012 output, mstered. £9. Oscilloscopes in stock, ring for 
details. 

ODD UNITS 
Useful module containing OC35, 2x 0C44, GET103, R's, C's, etc. 40p (10g) 
Cats whisker and crystal 15p; Unit with 2 modern clo lever switches, 3 trim - 
pots. etc. 60p (10p). 

ADD 10% TO TOTAL'FOR VAT 
Carr. in brackets; small parts 5p. 

GREENWELD ELECTRONICS (PW8) 
24 Goodhart Way, West Wickham, Kent: Shops at21 Deptford Broadway 
SEL. Tel. 01.692 2009 and 38 Lower Addiscombe Road, Croydon. 
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ON THE 
Ì AIR 

MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

Mark Webster (Ipswich) reports good daytime 
reception of Radio Nottingham on 1520kHz and Radio 
Norway 1578kHz which broadcasts in English on 
Sunday afternoons from 1400hrs to 1430hrs GMT. 
During the evening Mark has logged RNE (Radio 
Nacional Espana, Spain) stations at Murcia 854kHz; 
Barcelona 737kHz; San Sebastian 773kHz; Madrid 
584kHz; La Corunna 638kHz; Seville 683kHz 
together with BBC Local Radio stations at London 
1457kHz; Sheffield 1034kHz; Medway 1034kHz. 

Ross Galbraith (Lifford, Co Donegal) is using a 
domestic Mullard receiver and a Pye table model along 
with a 150ft longwire aerial. He reports BBC Radio 
Leeds at 1600hrs on 1106kHz; Radio Blackburn at 
1230hrs on 854kHz; Radio Merseyside at 1500hrs on 
1484kHz; Radio Carlisle at 1530hrs (testing on 
755kHz); Radio Teesside at 1430hrs on 1546kHz; 
Radio Bristol at 1500hrs on 1546kHz; AFN Berlin 
at 2200hrs on 935kHz; Manx Radio at 1500hrs on 
1594kHz and Radio Sweden at 2300hrs in English 
at 2300hrs on 1178kHz. Ross has been DXing for 
three years and has acquired 25 medium wave QSLs. 

C.MaeVicar (Felixstowe) has used his Sanyo 10 

transistor portable with internal aerial to log BBC 
Radio London at 0835hrs on 1457kHz; Radio 
Medway at 1630hrs on 1034kHz; Radio Tirana, 
Albania at 2220hrs on 1394kHz; AFN low power 
relays at 2300hrs on 1502kHz and at 2000hrs on 

611kHz; AFN Frankfurt 2130hrs on 872kHz; Trans 

World Radio, Monte Carlo 2156hrs on 1466kHz; 
Madrid (EAJ2) at midnight on 917kHz; RNE Seville 
0445hrs on 638kHz; RNE Barcelona 0500hrs on 
737kHz. 

Chris Webster (Ringwood, Hants) does his MW 
DXing with a Hallicrafter Super Pro, a PCR receiver, 
a 260ft longwire and a medium wave loop antenna 
located in the loft and controlled by string rotation 
and motorised tuning. He reports hearing Radio 
Nottingham on 1520kHz at the same strength as 
Radio Stoke 1502kHz; New York City (WINS) at 
0515hrs on 1010kHz as strong as Lopik (Holland) 
an 1007kHz; a weak unidentified Middle East station 
on 1010kHz at 0100hrs (both India and Pakistan use 
this frequency). Chris has built the Audio Frequency 
Processor -(Practical Wireless July 1972) which gives 
very good results with the PCR receiver. 

The BBC Radio 4 medium wave service in North 
East England is now being radiated on 908kHz 
(330m) from Scarborough and Stagshaw (near Hex - 
ham) while a new transmitter serving Teesside will 
be brought into service on 1052kHz (285m). The 
BBC states that a number of changes were made in 
September 1972 to prepare for the introduction of 
local commercial radio; to permit the BBC Local 
Radio stations to transmit on the medium waves; 
and to release an additional frequency for use by the 
BBC's External Services. It was a part of the plan 
drawn up at that time that the BBC should change 
the frequency used in the North East. The BBC 
go on to say that 980kHz is also used by three other 
transmitters in the South of England and to avoid 
mutual interference it is necessary that all five 
transmit the same programme. Local news and 
weather will in future be transmitted on Radio 4 
v.h.f. but items of local interest, including new and 
weather forecasts are broadcast by BBC Radio New- 
castle on 1457kHz (206m) and BBC Radio Teesside 
on 1546kHz (194m). 

VHF /FM DXING 
by SIMON DAVID 

THE f.m. DXing season is not over yet, although 
probably the more difficult catches will 
hibernate until the spring. During the coming 

months I shall be looking into my aerial system 
(thanks to Gordon King's recent articles). I rather 
fancy one of those twin array 6- element jobs hoisted 
atop a rotating mast. Rotators vary in price some- 
what starting at around £23 basic and for driving 
one array only these lower priced units are quite 
good. If you are a multiple DX enthusiast with 
amateur bands aerials as well you will probably 
need a more robust rotator costing more than about 
£30. I still think that the prices are high for the job 
they do and would be reluctant to recommend one to 
anyone unless the anticipated field of coverage is 
likely to justify their use. 

From readers' reports some very good results can 
be had with a three or four element aerial, so again 
before getting carried away with those impressive 
whoppers, make sure that the extra outlay is likely 
to be worthwhile. 

There is very little further development on the 
tuner front judging by what I saw at the Audio Fair, 
but then these exhibitions are more concerned with 
just local reception of BBC or IBA programmes. 

Talking of the latter reminds me that I read a very 
critical report in my local newspaper on the pro- 
gramme content of the new London IBA stations. 
Has any reader some comments on the technical 
side? I am trying at home to get a decent signal 
strength from them and they are sandwiched be- 
tween the police and the BBC local radio stations. I 

was amused to hear about the expected re- allocation 
of that particular police frequency. 

Last month I gave some details on BBC local 
radio stations and frequencies. From time to time I 
shall try to include more on European stations for 
a start here is the French listing. 

V.H.F. /F.M. TRANSMITTERS IN FRANCE 
MHz MHz MHz kW 

Carcassonne 88.2 90.9(S) 96.6 125 

Le Mans 89.1 92.7 96.9(S) 100 
Lille 88.8(S) 94.8 98.1 150 
Limoges 89.4 93.0 97.5(S) 150 

Nantes 90.6 94.2 99.0(S) 200 

Niort 91.2 96.3 99.3 200 

Reims 89.1(S) 96.9 98.7 150 

Rennes 900(S) 93-6 98.4 100 

Rouen 92-1(5) 93-9 96.6 100 

These frequencies are subject to deviation by up 
to 150kHz. Frequencies used for stereo transmission 
are shown with (S). 
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ON THE 
AIR 

SHORT WAVES 
by DAVID GIBSON, G3JDG 

T HE festive season is with us once again, which 
is more than can he said for DX if the past 
month is any indication. Listening at the right 

times seems to be half the battle; like scanning 
topband at 0100 hours to hear the dulcet c.w. tweets 
of PY1R0 and WB8APH. 

Before you start stoking up with goodly portions 
of Christmas pud, how about some serious thought 
to Amateur Radio? Your receiver deserves a pressy; 
a good antenna? No room? How about the loft, a 
veritable haven for an invisible aerial /antenna? 

All you need is some cheap single lighting flex and 
a packet of insulated staples (uninsulated ones will 
do if you're in a Scrooge -like mind). The wire can 
be simply stapled to the woodwork around the sup- 
porting beams in the roof, and the lead smuggled 
down to the receiver unobtrusively. Don't lay the 
wire on the floor, it could be a bit too close to mains 
wiring. Most average lofts can easily accommodate 
100ft. of wire (twice round ending in a neat granny 
knot) and if you feed it into an a.t.u. before your 
faithful receiver "sees" it, you'll have an all -band 
aerial for only a few pence. Have a go; it'll keep you 
out of the kitchen and from under the XYL's feet. 

What sort of a.t.u. Wind a coil with tinned copper 
wire spaced one turn between individual turns. All 
you need then is a tuning capacitor. You can wire 
the coil and capacitor up either in series or parallel 
and you can short out however many turns you like 
on the coil. Once you've found the optimum set up 
for each band, you can work out something a bit 
more permanent. 

Another thought; how about a useful pressy for 
you? An Amateur Radio map of the world showing 
,countries with their callsigns costs only a few pence 
-well, about 50p for a small one. You could also 
treat yourself to an up -to -date countries list, too. 
This is a must because of the amazing rapidity with 
which callsigns seem to change over night. 

You should also join your nearest Amateur Radio 
Club. There, you can ask all sorts of questions and 
be virtually certain that someone in the club will 

have the answers. It's like having access to a com- 
plete Amateur Radio brains trust; free! 

Lastly, before I rush off to order the canary (0k, 
so I'm the one in a Scrooge -like mood), don't forget 
the numerous Christmas morning nets. Topband is a 
favourite with two metres running a close second. 

Readers' Logs 
Well bless my base- loaded bodkin, first log out 

of the postbag covers four bands. Stephen Fletcher 
(Bromsgrove, Birmingham) borrowed a KW2000 
from the Bromsgrove and District Amateur Radio 
Club and poked the end of a 150ft. wire in the 
aerial socket. Results of this are as follows. On 
3.5M'Hz; ZL3GS, ZL4BA, ZL4BX. Up to 7MHz (brave 
lad); PA25WTA, SM7CRW, 4U1ITU. Twenty parted 
with; CR7IC, CT1DW, EL2BA, ET3DS, ISORUA, 
JA1AAT, KP4DHD, PY2DVX, PY6FH, PY7VJS, 
SV1DX0, VE1BAB, VE2BPE, VE3BHR ?, VK2AM, 
VK2ATB, VK2BNG, VK3AD, VK3ANQ, VK3RV, 
VK3SX, VK3TE, VK7IL, VOlCV, VO1KF, VP2AZA, 
VP9GE, VU2MA, YV5CVE, ZC4SB, ZD7SD, 3V8DM, 
WA3SBW /6Y5, 9G1GG, 9H1CD, 9M2TR. Stephen 
mentions that the Club meets on every second 
Friday of the month. 

Goodie bagger John Turner has heard some juicy 
morsels of DX on 7MHz. He runs a Pye Cambridge 
receiver model 1101 and has an 85ft. end fed antenna. 
The unit now has a b.f.o. fitted (Practical Wireless 
design using varicaps from the Take Twenty series). 
Best of forty included;, CR7IC', EL2DL, FL80M, 
JA2BAY, TR8DG, VU2AIK. A peep at 21MHz 
revealed signals from; A2CCY, A4XFF, A4XFJ, 
CE3IF, CN8HD, CN8P0, EL2DG, EL9C, EP2SP, 
EP2TW, ET3DS, FP8DH, HC1ME, HI8LI, HK4CJB, 
KA6BQ, KG4DS, KP4>3CL, KP4ZM, KV4FC, KZ5JM, 
KZ5OH, MP4BJR, OA4AQ, A OD5CS, TI3BVF, 
UAOAR, UI8NE, VKSEL, VO1BT, VP1KR, VP2SV, 
VP8KF, VP9AD, VU2DK, VU2GVG, XT2AJ, YS3FH, 
ZD7FT, ZS1ZE, 3B6CF, 3DGAW, 3V8DM, 5H3AP, 
5N2ESH, 5X5NK, 7XOWW, 9G1HG, 9H1AF, 9H1AQ, 
9H4L, 9H5D, 9J2EP, 9J2WR, 9M2DQ, 9X5VA, 9Y4B0. 

Michael Best (Cwmbran, S. Wales) uses an R209 
Mk. II and describes his antenna thus, ". . is coax 
thro' the window and over the roof in a West /East 
direction terminating in an 8ft. Vee ". (Doesn't get 
many signals but it sure confuses the birds). The 
best of Best on 14MHz is; A4XFD, EA1MU, EP2WOU, 
VE1ADU, VE3EWJ, ZL4LL, ZM1AJZ, 9H1NJD. On 
7MHz, squeaks were heard from; KZ5PW, OD6MV, 
VE4SI, VK3ZL, VK7AZ, ZL1BKX, ZL4BQ. 

R. Donaldson (Trimdon Colliery) is a mine of 
information on happenings around 3.5MHz. The gear 
is a CR70A Mk. II, 19 set and "several aerials ". The 
3.5MHz log reads; MP4MA, WA2UNS, WA4ISZ, 
VE6MC, ZL4KE, 5B4LR, 7XOWW, 7X2MD. A peru- 
sal of 14MHz brought forth; HB9TZ, JA9JNF, JA9SP, 
K6OFN /MM, PY1BOU, VE3VOA, VE6UM, VE8YK, 
VK7NE, VO1FX, VQ9DAS, . YV5CKR, ZD8RR, 
4X4DK, 9Y4LK. Pickings from 21MHz are; MP4BJD, 
PJ1HV, ZK5AFZ, 4114OK, 6W8WL, 9Q5WQ. 

BROADCAST BANDS 
Short Wave Reports by 15th of the month to Malcolm Connell, 59 Windrush, 
Highworth, Swindon, Wiltshire, SNa 70T. 
Medium Waves Logs to Charles Molloy, 132 Setzars Lane, Southport, PITS 3J G. 

VHF /FM Reports to Simon David, cío Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 
Short Wave /VHF 
Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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ALL OUR PRICES INCLUDE Y.A.T. 
BSR LATEST SUPERSLIM 
STEREO AND MONO 

Playa 12 ", 10" or 7" records. 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 200/250v. 
Size 181 x Win. 
Above motor board 81io. 
Below motor board 21ía. £8.25 Post 259 With STEREO and MONO XTAL 

PORTABLE PLAYER CABINET£4.50 
Modern design. Black rerine covered. 
Silver front grille. Chrome fittings. Post 25p. 
Motor board cut for BSR deck. 

COMPACT PORTABLE STEREO HI -FI 
Two full size loudspeakers 181 x 10 x 3$in. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 183 x 10 x 81in. 3 watts per channel, plays 

all recorde 33 
grpm, 45 rpm. 

Separate vol- 
ume & tone 
controls. 240v 
AC mains. 

Attractive 
Teak finish 
Weight 181bs. 

SPECIAL OFFER 
SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 
Single pole two -may, 
Surface mounting with fixing 
screws. Will replace existing wall 
switch to give light for return home, 
garage, automatic anti -burgular lights, etc. Variable knob. 
Turn on or off at full or intermediate settings. Two types 
available 0 to 80 minutes Type A or 0 to 8 hours Type B. 
Makers last list price £4.50. Brand new and fully guaran- 
teed. Fully insulated. 
OUR PRICE 81.85 or £3 pair Post 25p 

(PLEASE STATE TYPE A OR B WHEN ORDERING) 

WEYRAD P50- TRANSISTOR COILS 
;A2W Ferrite Aerial. .855 Driver Trans. LFDT4. .65p 
use. P60 /lAC 405 Printed Circuit, PCA1. .655 
,F. P50 /2CC 470 he /s 40p J.B. Tuning Gang .... 85p 
rd I.F. P50 /3CC 40p Wegrad Booklet 10p 
pare Cores 3p OPT1 85p 
unite Rod 8 x 'in. 20p 6 x lin. 20p 3 x lin. 10p 

iOLUME CONTROLS 80 Ohm Coax 4p. yd. 
K. ohms to 2 Meg. LOG or 

IN. L/S 15p. D.P. 25p. 
TEREO L/S 55p. D.P. 75p. 
Age 5K.S.P. Transistor 25p Ideal 825 & colour 1 UP yd. 

In 8. 10in ELAC 
HI -FI SPEAKER 
huai cone plasticised roll 
arround. Large ceramic 
cagaet. 50- 18,000 cis. 
lass resonance 55 cis. 
ohm impedance. £3.75 

25p 

in. 10 watt, Poet Otn. 12 watt 

BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. £140; 80 yd. £2. 
FRINGE LOW LOSS 

mein power. 

=.M.1. 132 x Bin. 
SPEAKER SALE! 

odh osso tweeters 

a4/ crossover, 10 watt. 4 
fate 3 or 8 or 15 ohm. 
As illustrated) Post 25p 
Pith flared tweeter cone and ceramic 
raget. 10 watt. £275 tees see. 45 -80 o/s. 
7uI 10,000 gauss. 
tate 8 or 8 or 15 ohm. Post 25p 
IOOKSHELF CABINET 
Ire 18 x 10 x 9in. teak finish £5.50 z°s°P 

SET OF 3 MOTORS FOR 
COLLARD STUDIO 

TAPE DECK £2.50 Post 50p 
CLANK ALUMINIUM CHASSIS. 18 s,w.g. 2Iin. aides 

x 4in. 45p; 8 x bin. 55p; 10 x lin. 65p; 12 x Bin. 85p; 
4 x 9in. 90p;1ß x Bin. 90p;12 x 3in. 50p;16 x 10in. £1, 
1LUMINIUM BOXES 3 x 3 x lin. 80p; 4 x 4 x 4in. 70; 

x 4 x 4in. 80p; 9 x 4 x 4in. £1; 12 x 4 x 4in. £1.30 
iLUMINIUM PANELS 18 s.w.g, 6 x 4in. 9p; 8 x 6fn. 15P, 
4 x 8in.18p; 10 x 7in.19p;12 x 5in. 20p; 12 x Sin. 28P; 
B x Bin. 28p;14 x 9in.84p ;12 x 12in.40p;18 x 10in. 50p 
.AXOLIN PANEL 10 x Sin. 15p. 

ANOTHER RCS BARGAIN! 
4 Transistor Mono Amplifier 

Powerful 3 watt output. 15 ohm. AC mains operated with 
transformer. 3- Controls, volume, treble, bass and On!OIf 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Fanions make. £5,95 Post 
Size Bin. wide x 4ín. deep x Bin. high. 255 
Suitable 7" x 4" speaker, 81. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200 /240V a.c. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or lees. 

20 PLEASE STATE VOLTAGE REQUIRED. Post 
Details S.A.E. Size 31 x 11 X 1 }in. SOP 

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

Ideal ion Mike, Tape, P.U., Guitar, etc. Can be used with 
Battery 9 -12v. or H.T. line 200 -800V. d.c. operation. Size 
13" x 1 }" r 5 ". Response 25 c /e. to 25 Kc /e, 28 dB gain. 
For use with valve or transistor equipment. 90p Post 
Full instructions supplied. Details S.A.E. 20p 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 10$ x Olin. Ceramic Magnet, 44oz. 13,000 lines, 
Tweeter 8 }in. square, 10,000 lines. Crossover condenser 
lull instruction supplied. Impedance 8 ohms. 
Power 12 watts. £5.75 Post 259. 

BRITISH FM /VHF TUNING HEART 
88 to 108 M /CS British made. 2 Transistors ready aligned 
requires 10-7 M /CS I.F. Complete with tuning gang. 
Connections supplied but some technical experience 
essential. Our price £3.95 Poet 20p 

MAINS TRANSFORMERS All 2 
poet 

Eagle Mill 12 -0 -12V 50mA 905 
250 -0 -250 80 mA. 8.3V 3.5A 8.3V lA or 5V SA £2.50 
350 -0 -850 80 mA 8.3V 3.5A, 8.3V lA or 5V LA. £3.00 
800- 0 -300V 120mA, 8.3V 4A C.T.; ß.8V 2A.... £3-20 
MINIATURE 200V 20mA, 6-3V lA 21 x 21 x 2ín.....759 
MIDGET 220V 45mA, 8.8V SA 2$ x 21 x 2in 90p 
HEATER TRANS. 6-3V 3A 60p 
GENERAL PURPOSE LOW VOLTAGE. Trapped outputs 
at 2 amp, 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 30V £2.80 
1 amp, 8, 8, 10, 12, 18, 18, 20, 24, 80, 38, 40, 48, 00 52.25 
1 amp, 8, 8, 10, 12, 18, 18, 20, 24, 30, 88, 40, 48, 80 £2.25 
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 80, 38, 40, 48, 60 2380 
5 amp. 8, 8, 10, 12, 16, 18, 20, 24, 50, 36, 40, 48, 80 18.75 
5, 8 and 13V 5 amp 11.20. 3 amp, 3, 5, 8, 10, 13 and 
5 -0 -5V £1.80, Ditto 5 amp. £1.50. 6 -0 -8V 500mA 90p 
9V 1 amp 95p 12V 300mA 75p 12V 500mA 85p 12V 750mA 
955. 40V 1 amp £1.75. 
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V 
150W £2.25; 500W £6.25; 750W £10; 1000W £15 
CHARGER TRANSFORMERS. Input 200 /250V. 
for 8 or 12V, 11 amp £1.50; 2 amp £1.80; 4 amp 2250 
BATTERY CHARGERS. Ready built with leads and clips 
11 amp £2; 4 amp £4; 5 amp. £450. 
FULL WAVE BRIDGE CHARGER RECTIFIERS; 
6 or 12V outputs. 11 amp des; 2 amp 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240V. Secondary 0 -240V. 3A. 720W. 
Insulated terminals. Varnish impregnated. Folly enclosed 
in steel ease with fixing feet. OUR PRICE £ i n Carr. 
Famous make. (Value £19) 50p 
Can be used as 800W auto transformers 240 -110V. 
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
2/350V .. 14p 100 /25V .. lop 82 +82/350V .. 40p 
4/850V .. 14p 250/25V .. 14p 50 +50 /850V .. 50p 
8 /450V .. 18p 500/25V .. 205 80 +100/350V .. 85p 
16/450V 229 1000/25V .. 85p 32 +32/250V .. 20p 
82/450V 85p 1000 /50V .. 47p 82 +32/450V .. 60p 
82 /500V 50p 8+8/450V.. 22p 350+50/325V 55p 
25/25V .. 10p 8 +18/450V 25p 100 +50 +50 /350V 55p 
50/50V .. 10p 18 +113/450V 40p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF. 15V. lop. 
500mF. 12V. 15p; 25V. 20p: 50V. 30P. 
1000mF. 12V. 20p; 25V. 85p; 50V. 47p; 100V. 70p. 
2000mF. 8V. 25p; 25V. 42p; 50V. 574. 
2500mF. 50V. 62p; 3000mF. 25V. 47p; 50V. 65p. 
5000mF. BV. 25p; 12V. 42p; 25V. 75p; 35V. 85p; 50V. 95p. 

CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V -0.1 4p, 0.5 18p; lmF 15p; 2mF 150V 15p. 
500V -0001 to 0.05.4p; 0.1 5p; 0.25 Sp; 0.47 25p. 
SILVER MICA. Close tolerance 1% 2.2 -500pF 8p; 580 -2,200 
pF 10p; 2,700- 5,800pF 20p; 6,800pF -0.01, mfd 30p; each. 
TWIN GANG. "0 -0" 208pF +178pF, 65p; 500pF standard 
75p; 865 +865 with 25 +25pF Slow motion drive 50p. 
SHORT WAVE, SINGLE. 105F 30* 25pF 55p; 50pF 559. 
NEON PANEL INDICATORS. 250V AC /DC Amber 20p. 
RESISTORS. 1W, 1W, 1W, 20% 1p; 2W, 5p. 10 Si to 10M. 
HIGH STABILITY. l 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; 0.5 ohm to 8-2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve Type 35p. 

NEW MODEL "BAKER LOUDSPEAKER" 12in. 50 watt 

range Quality- 8 or 15 
Professionahigh 

power full £ 17.60 
BAKER MAJOR 12" £9.90 

Post free 
`,,' ... 80.14,500 c /s, 12i n. double 

cone, woofer and tweeter cone 
"`. -g together with a BAKER 

s S ceramic magnet assembly ' t ., having a flux density of . 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 must be stated. 

Module kit, 
crossover, 

c/e 
with tweeter, croaaover, baffle 
and instructions. £ 12.50 

ae., 
ag Post free 

- -° Please state 3 or 8 or 15 ohms. 

BAKER 'BIG -SOUND" SPEAKERS Post tree 
'Group 25' 'Group 35' 'Group 50' 
12 inch £8.80 12 inch £9.90 SO watt £22 
8 or 8 or 15 ohm 8 or 8 or 15 ohm 8 or 15 ohm 
TEAK VENEERED HI -FI SPEAKER CABINETS 
For 12in, or loin, dia, speaker 20 x 13 x Sin. £9.90 Post 25p 
For 13 x Sin. or 81n. speaker 18 x 10 x 9in. £5.50 Post 25p 
For 8 x 5in. speaker 18 x 8 x Bin. 14-40 Poet 25p 
For Bin. and tweeter 12 x 8 x Ma. £4.00 Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It 

GOODMANS 6lí11. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. /. 
Frequency response 80- 12,000 1 4 
e/s. Ideal P.A. Columns, /as 
HI -Ft Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 8 £400. 
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 c/s to 18,000 c /s. Size 85 x 
81 x Oto. deep. Rating 10 watt, 3 ohm or 
15 ohm models. £ 1.90 Post 20p 
Crossover 95p, 

SPEAKER COVERING MATERIALS. Sample. Large S.A.E 
Horn Tweeter. 2- 18ke /s, 10W 8 ohm or 15 ohm £1.95- 
De Luxe Horn Tweeters 2 -18 Ke /e, 15W, 15 ohm 83.50. 
CROSSOVERS TWO -WAY 3000cps 3 or 8 or 15 ohm 95p 
LOUDSPEAKERS 3 OHMS. 7 x 4in. 8125; (ilia. 
8 x 5in. £I-ß0 8fn. £1.75; 10 x Oio. £1.80; 10in. £2.00. 
SPECIAL OFFER: 80 ohm, 21 in.; 2$tn. 35 ohm. Ein., 
8in., 25 ohm. filin. dia., 5in. dia, 8" x 4" £ 1 EACH 
15 ohm, Soto. dia.; 8 x 4in.; 7 x 4in.; 8 x 5in. TYPE 
3 ohm, 21ín.; 21in.; 31in.; 5in. dia. (8x4in. 8 ohm 01.50) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 in. diameter 4 watt £2.50. 10in. diameter 5 watt £2.50: 
12 in. diameter. 6 watt £2.95. 
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p. 
5 WATT MULTI -RATIO. 8, 8 and 15 ohms, 80p. 
Mike trans. mu metal 100:1 £1.25. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP 
AMPLIFIER 
All purpose transistorised. Ideal for 
Groups, Disco and P,A. 4 inputs 
speech and music. 4 way mixing. 
Output 8/15 ohm. a.c. Mains. 
Separate treble and bass controls. 
SUPER VALVE MODEL 100 WATT CALLERS ONLY £559. 

BARGAIN AM TUNER. Medium Wave. £4.75 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recording.. 
Will mir Microphone, records, tape and tuner £3.95 with separate controls into single output. 9 volt. 

TWO CHANNEL STEREO VERSION £5.95 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor £4.50 Push -Pull Ready built, with volume, treble 
and bass controls 18v. DC operation. 

COAXIAL PLUG lop. PANEL SOCKETS 10p. LINE 18P 
OUTLET BOXES, SURFACE OR FLUSH, 25p. 
BALANCED TWIN FEEDER 300 ohms 5p yard. JACK 
SOCKET Std. open- circuit 14p, closed -circuit 239. 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket Op. 
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p. DIN 
SOCKETS Chassis 3 -pia lop; 5 -pin 10p. DIN SOCKETS Lead 
8 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25p. 
VALVE HOLDERS. 5p; CERAMIC Sp; CANS 5p. ' 

REVERSIBLE 4 POLE MOTOR £ I.95 
1,400 r.p.m. Reversible 42 Watt, Post 25p 
spindle l-" x , /as ", size 31" x 2 ". As 
illustrated. With Cooling Fan 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 25 in. Post 259. 

SPECIAL OFFER 
3 inch panel meter 50 mirco amps. unusual £ I 75 

Carr. 
£1 00 

Post 25P requires 

RADIO COMPONENT SPECIALISTS 337 
male 

CROYDON 
Open 9 -6 Wed. 9-1 Sat. 9 -5 (Closed for lunch 1.15 -2.30) 

Minimum post 20p. Illustrated Colour Brochure, Radio Books & Components Lists IOp. Buses 50, 68, 159. Rail Selhurst. Tel. 01-684 1665 
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INDICATOR UNIT TYPE 1 

Radar test unit with 3" CRT VCR138 green screen, med 
persistence okay for scope unit, meter 50 Ua 4" dia scale 
0 to 5 linear, 19 misc valves inc min and octal. Klystron unit 
tunable S band, complete in case size 17 x 11 x 16" as internal 
P.U. not 50c /s, supplied with circ, except for power trans 
all P.U. components can be used at 50c /s. Available new 
cond with leads and Cal chart £1245 or good cond less 
leads and cal chart £1045. 

ELECTRONIC MULTIMETERS 
AVO type CT38 for 200/250v mains, 97 ranges covering 
AC /DC Volts, Amps, Res, Watts, supplied with copy of 
Inst book and circ, tested with probe and multipliers, further 
details on request. £21. 

POWER UNIT 917 
I/P 230v 50c /s O /Ps -2-2Kv at 5 Ma, 600v DC 160 Ma (two 
separate 300v 160 Ma supplies), 4v 2a for CRT heaters, 6.3 
at 3 and 2 amps, complete in case, these will supply many 
surplus 3/6" Ind units, with circ. £6.38. 

TEST SET 210 
Test osc covering range 20 to 88 Mc /s in 3 bands also as 
noise generator, 2 Mc /s xtal check, pulse mod, requires 
supplies of 250v DC at 60 Ma and 6.3v. Supplied with Cal 
chart and Ae, in case used good cond £550. 

TELEPRINTERS 
Creed type 7B used good cond £8.25. TCS Rx 1.5 to 12 Mc /s 
in 3 bands RF and 2xIF, BFO, etc supplied tested, fair ext 
cond, req 220v at 100 Ma and 12v AC £1485 few only. 

'METERS 
270 deg scale 0 to 20 FSD 1 Ma also in same case centre 
reading meter 100 -0 -100 Ua centre mark only, flag type on /off 
ind, size 3t" x 3 +" sq, glass 2f" dia, ex aircraft meter. Possible 
use as car rev counter and battery voltage indicator, ex 
equip £3. 

DUAL GANG POTENTIOMETER 
10K ea section, 2 +" dia, W.W. with knob and dial, supplied 
with circ of transis A.F. osc £120. 

YAXLEY SWTS 
4p 11w 4b 76p, 4p 4w 2b 40p, 3p 6w 3b 40p all supplied with 
knobs. 

LAMP ASS 
as red, green, white lenses with 24v MBC lamps 30p 

SILICON DIODES 
100 PIV 20 amps 4 for £1, 600, PIV 12 amps 4 for £1, 200, PIV 
8 amps 4 for 66p, 800 PIV 750 Ma 15 for £1.10. 

SCREENED BOX 
ass with 12x 25/125pí trimmers 12x 1% res 60p 

HEAD AND MIKE 
set for 19 set new, m.c. type £1.80. 

TRANSFORMERS 
all 230v 50c /s. 1125- 0 -1125v 565 Ma £7.70. 415 -143- 143 -415v 
360 Ma on 415 and 120 Ma on 143v £3.40. L.T. type sec 27v 
41 amps cont rat. £13.20. 450 -0 -450 at 200 Ma, 5v 3a and 6.3v 
3a twice £3.30. Fil type 6-3 3a twice with ct and 6.3 la also 
similar 6.3 8a ct, 6.3 2a 6.3 la price either type £1.40. 

VALVES 
5U4, 6X5, 6SN7, EF91, 85A2, 12AT7, 6AK5, 6BH6, 6H6, 6Y6, 
2X2, 6SK7M, EB91, 6N7, 6J5G, 6V6G, 6J6, 12AX7, 6ÁK6, 
6X4, CV173, EF50, 6BA6, 6AS6, CV2179 (Sim N78) OB2, 12J5, 
12SJ7, 12A6, any 3 for 60p also 5763 55p, QQVO3 -20A £2. 

MISC ITEMS 
W.M. Class D No. 2 mains /Batt. good cond £12, Sil Bridge 
rect 200 PIV 200 amps £15, 3 phase 50c /s 600 Va isolation 
trans £17.60, Cossor 1035 and 1049 DB scopes tested with 
circ £22 ea. R1155 Rx with P.U. and spk £23. 

ALL ABOVE PRICES INCLUDE CARR. AND VAT, 
CARR. CHARGES APPLY TO MAINLAND ONLY, 
ALL GOODS NEW OR GOOD COND. S.A.E. WITH 
ENQUIRY OR LIST. 

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

Tel. 444278 (0742) 
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WORM wAir'H C 
A JOINT ANNOUNCEMENT FROM 

IMHOFS 

Due to contractual commitments both at home 
and overseas Eddystone Receivers are in short 
supply. Whilst the manufacturers. are doing 
their best to meet these requirements we 
would ask your forbearance and understand- 
ing of the present delivery situation. Limited 
supplies of the ever popular EC10 and EB37 
will continue to be available. Apologies for the 
necessity to "DIM THE LIGHT " - normal 
brilliance will be resumed as soon as possible. 

IMHOFS 
112 -116 New Oxford St. 
London WC1A1 HJ 

telephone 01 636 7878 

EDDYSTONE RADIO Ltd. 
Alvechurch Rd. 

Birmingham B31 3PP 
telephone 021 475 2231 

R85 

PW Q.4 PROJECT 
PCB's AND COMPONENTS 

FOR THIS AND OTHER PW PROJECTS 

REVERBERATION UNIT 
8 WATT AMPLIFIER & PRE -AMP 

LOUDHAILER PRE -AMP & SIREN GENERATOR 
VIBRASONIC GUITAR PRE -AMP 
DIGITRONIC DIGITAL CLOCK 

AND ALSO FOR MANY P.E. PROJECTS 

SEND AN S.A.E FOR OUR FREE LIST 

PHONOSONICS 
Dept PWI,25 KENTISH ROAD, BELVEDERE, KENT, DAIT SEW 

MAIL ORDER ONLY 

SPECIAL OFFER: Computer boards, ex- equipment 
with a good selection of semi -conductors, resistors, 
capacitors and other useful items. 5 for 75p including 
V.A.T. 
An extensive range of Semi -conductors; Electrolytic 
capacitors; Mylar, Polyester and Ceramic capacitors; 
Fixed and Variable resistors. Brand new by well 
known manufacturers. 

Send S.A.E. for comprehensive list to:- 
W. P. COMPONENTS 

7 Brook Avenue, Edgware, 
Middlesex 
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TAKE 2 
DAVID ANDREWS 

A series of simple transistor projects, using not more than twenty components. 

No. 56 
TRAFFICATOR AUDIO REPEATER 

IN Take 20 we try to bring you good "value -for- 

money" experimental projects. These days one 
can hardly get better value than the electronic 

capabilities of some of the integrated circuits that are 
available on the market. Because of this we have 
decided to incorporate IC's into some of our projects 
from time to time. This month we are using a very 
common IC, the SN7400, in an unusual role. 

Circuit 
Two of the four "gates ", A and B, are cross 

coupled by Cl and C2 to form a very simple astable 
multivibrator, the output of which is directly coupled 
to the third gate C that +ve connection 
acts as a low power driver for 6V systems 

stage for a miniature loud - °- 
speaker. The fourth gate 
D is not used. No doubt we 
are breaking all sorts of 
rules in doing this but the 
fact remains that a 3552 

speaker can be driven re- 
liably without over -running 
the output of the third 
gate. We recommend that 
you do not push your luck 
too far by reducing the 
loudspeaker impedance to 
less than 3511 but you 
can use any speaker or 
earpiece having a higher 
impedance. 

+side of 
indicator lamp 

-ve side of 
indicator lamp 

Application 
The output level is quite high which allows the 

circuit to be used for all sorts of applications, from 
a morse practice oscillator to an electronic door 

* components list 

Rl 10052_fW Cl 0'22¡cF 
R2 10052 ,W C2 (l-22/4,F 

R3 4 7kS2 -1-W C3 .5014F 15V 
R4 47k524.W ICi $N7400 
LS1 Speaker, 35Q minimum Impedance. 

R1 

+ve(12V ) 
100 

Connect across 
existing trafficator 
indicator light 

R2 
100 

R3 
4.7k 

Cl 
221.1" 
YF 

C2 
-22 
)aF 

INOTE POLARITY! 

Direction of strips 

O 0 0 0 0 0 0 0 0 0 0 0 0 0 

o o o o o o 0 0 0 0 0 0 0 

0 

0 0 0 0 

0- 

2 

A 

14 

13 

12 

C 4 11 

5 10 

R4 
6 

g 
47k 

C3 
woo 50u 

D _/ 
7 8 -\ 

1 

Cl I SN7400 

1 Q 14 

2 O 13 c 

o 3e 12 0 

V 4 Q 11 O - ° r N 

Q 10 o 

o ---a- s- - 6 0 9 o 

IC1 
O 70x 8 o o o 

°Indicates breaks in conductor rait 
LKG546 

L51 
35I1(min) 

A Fig. 1: Ci cuit of audio re- 
peater for 6 or 12v operation. 
Observing co rect polarity is 
essential. 

Fig. 2: Layout on veroboard 
of repeater shown in Fig. 1. 

Circuit must be isolated from 
chassis. 
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alarm and on to our suggestion, which is a repeater 
for trafficators on cars where the warning light is 
not very obvious and the tick of the relay is not very 
loud. 

The circuit needs a supply voltage of between 4.5 
and 6V so for 12V systems it is necessary to incor- 
porate the voltage droppers Rl and R2 which MUST 
be of 12W or greater rating. For 6V systems these 
resistors can be omitted and the supply fed in accord- 
ing to the dotted rail of Fig. 1. As a trafficator 
repeater the best place to get the supply power is 
from across the existing indicator lamp. The bleep 
from the circuit will follow the same rythm as the 
flashing of the lamps. The circuit will work for 
positive or negative earth cars provided you connect 
the repeater across the lamp with the correct polarity 
and do not allow any of the circuitry to touch the 
car's chassis. 

CURING RADIO INTERFERENCE 
-continued from page 877 

components are used. Shunting all decoupling electro- 
lytics with 1000pF to 0.01µF ceramic capacitors can 
help to reduce the interference in difficult cases, plus 
trying the usual RF filtering of inputs and outputs. 
In extreme cases, changing the particular IC has 
cured the effect. 

SCREENING 
In practice, no real benefit has been found from 

screening equipment cabinets : aluminium foil has 
been tried but as bonding is difficult and short cir- 
cuits a high probability, it is not likely to make much 
difference in the level of interference to audio equip- 
ment. Earthing the metalwork of the amplifier can 
make a considerable improvement, although mains 
socket earths are not usually very effective at RF 
and can sometimes even give rise to increased inter- 
ference. What is required is a short, stout connection 
to a rising water main or an earth spike. 

Finally, one way in which it is less common for 
RF interference to reach audio amplifiers is via the 
mains lead. Whilst clicks and motor noise will easily 
travel long distances on the cable in the street, 
attenuation of frequencies above about 2MHz is 
considerable. It has, though, been noticed on rare 
occasions that the last few feet of mains lead to an 
amplifier have acted as an aerial and injected RF 
into the equipment. Capacitors around 0.1µF, suit- 
able for 250VAC working, connected between live 
and neutral and between neutral and earth will 
usually dampen the lead enough, fitting being done 
inside the amplifier away from prying fingers. 
An expanded version of this article, covering radio 
interference to TV receivers, will be published in 
the January ' 1974 issue of our sister magazine 
TELEVISION to be published on 17th December. 

: ,ie:WWN,O.WANA:>T;1A:VAN?:NO: 
Ebe Cbítor anb *toff of 

.E Vrartí>af a al írefOz 3. 

iuíj aC reaber a .r.rrp A 
Cfjríltma anb a appp W. 

k 
pal) peJjar,, 

\1. 
FI`i^KiTl iiiy.-w'OTT<`¡ITI^:1iiTl: 
886 

"I MADE IT MYSELF" 
Imagine the thrill you'll feel! Imagine how impressed 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

i 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn - and help qualify yourself 
for a new, better -paid career! No dreary ploughing through 
page after page of dull facts and figures. With this fascinating 
Technatron Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by 
doing actual projects you enjoy - 
making things with your own 
hands that you'll be proud to own! 
No wonder it's so fast and easy to 
learn this way. Because learning 
becomes a hobby! And what a 
profitable hobby. Because oppor- 
tunities in the field of Radio and 
Electronics are growing faster 
than they can find people to fill the 
jobs! 

No mathematics, 
no soldering - yet you 
learn faster than you 
ever dreamed possible. 
Yes ! Faster than you can imagine, 
you pick up the technical know 
how you need. Specially prepared 
step -by -step lessons show you 
how to: read circuits - assemble 
components - build things - 
experiment. You enjoy every 
minute of it! 

You get everything you need. 
Tools. Components. Even a ver-. 
satile Multimeter that we teach 
you how to use. All included in 
the course AT NO EXTRA 
CHARGE! And this is a course 
anyone can afford. You can even 
pay for it in easy payments - in 
fact you could make extra cash 
from spare -time work when you've 
turned yourself into a qualified man 
through B.I.E.T.training. 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know 
now, no matter what your back- 
ground or education, we'll teach 
you. Step by step, in simple 
easy -to- understand language, you 
pick up the secrets of radio and 
electronics. 

You become a man who makes 
things, not just another of the 
millions who don't understand. 
And you could pave the way to a 
great new career, to add to the thrill 
and pride you receive when you 
look at what you have achieved. 
Within weeks you could hold in 
your hand your own powerful 
radio. And after the course you 
can go on to acquire high - 
powered technical qualifications, 
because B.I.E.T.'s famous courses 
go right up to City & Guilds 
levels. 

Send now for FREE 
76 page book - see how 

easy it is - read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, 
or a wonderful hobby you'll 
enjoy for years. Send the coupon! 
now. There's no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: BRITISH INSTITUTE OF QH I' BpW147 
ENGINEERING TECHNOLOGY 
Aldermaston Court, Reading RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76 -eage book that tells 
about all your courses. 

NAME 

ADDRESS 

AGE 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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YATES E LECTRON I CS 
(FLITWICK) LTD. 

ELSTOW STORAGE DEPO,T 
K E M P S T O N H A R D W I C K 

BEDFORD 

RESISTORS 
fW Iskra high stability carbon film -very low noise- capless construction. 
4.W Mallard CR25 carbon film -very small body size 7.5 x 2-5 mm. 

}W 2% ELECTROSIL TR5. 
Values Price 

Power 
watts Tolerance Range available 1 -99 1000+ 

íI 1 y 4.7- 2.2Mí2 E24 I P 

} 10% 3.3M12 -10M11 E12 Ip 0.8p 

i 2/ 1012 -IMO E24 3Sp 3p 
} 10% I0 -3.90 El2 Ip 0.8p 

5% 4. 712 -IMO - 
E12 Ip 0.8P 

4 10% I0 -100 E12 6p 5.5p 
Quantity price applies for any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5% Iskra resistors 5 off each value 4.712 to I M D. 
Ell pack 325 resistors 12.40. E24 pack 650 resistors 14.70. 

POTENTIOMETERS 
Carbon track 5k12 to 2M 0, log or 

log ,switch, if ). Single, 12p. Dual gang (stereo), 40p. 
linear 

D P- 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.0 

mounting (0.1 matrix). 
Sub -miniature 0 I W, Sp each. Miniature 0.25W, 7p each. 

TRANSISTORS 
AC 107 
AC 126 
AC 127 
AC 128 
AC131 
AC 132 
AC 176 
AC 187 
AC 188 
AD 140 
AD 149 
AD 161 
AD 162 
AFI 14 
AFI 15 
AFI16 
AF117 
AFI I8 

lip 
12p 
I5p 
ISp 
lip 
12p 
I5p 
22p 
22p 
Sop 
45p 
33p 
36p 
20p 
20p 
20p 
20p 
38p 

AF139 
AF 178 
AF180 
AF 181 
BC 107 
BC 108 
BC109 
BC147 
BCI48 
BCI49 
BC157 
BC158 
BC159 
BC187 
BD131 
BD132 
BD133 

20p 
32p lip 
40p 
40p 
12p 
12p 
12p 
12p 
12p 

v 
14p 
14p 
21p 
75p 
75p 
75p 

BFI 15 2Sp 
BF173 20p 
BF177 28p 
BFI78 32p 
BF179 32p 
BFI80 32p 
BF181 32p 
BF194 14p 
BFI95 149 
BF197 I5p 
BF200 32p 
BFY50 20p 
BFY51 20p 
BFY52 20p 
BUY 105 125p 
0C26 45p 
OC28 Sop 
0C35 50p 

0C42 
0C44 
0C45 
OC70 
007 I 

OC72 
0081 
OC82D 
2N2646 
2N2904 
2N2926 
2N3054 
2N3055 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 

12p 
lip 
lip 
12p 
12p 
12p 
12p 
12p 
60p 
20p 
10p 
Sep 

p 
13p 
lip 
13p lip 
IIp 

2N3107 12l 
2N3708 101 

2N3709 III 
2N3710 111 

2N37ll III 
2N3819 32: 
2N4062 12i 
2N4286 20i 
2N4289 20, 
40360 35 
40361 35 
40362 40 
40408 40 
ZTXI08 IS 
ZTX300 I S 

ZTX302 20 
ZTX500 15 
ZXT503 10 

ZENER DIODES I WIRE WOUND POTS. 3W, 10, 2 

400mW 5% 3.3V to 30V, 12p. I 500 and decades to IOOk D, 35p. 

DIODES 
RECTIFIER 
BYI27 1250V 
I N4001 50V 
I N4002 100V 
IN4004 400V 
I N4006 800V 
I N4007 1000V 

IA 
IA 
IA 
IA 
IA 
IA 

12p 
7p 
Sp 
8 

10p 
10p 

SIGNAL 
OA85 
0A90 
0A91 
OA202 
IN4148 
BA114 

7 
5 
S 
7 
5 
e 

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, lip. 
FRONT PANEL, 65p. 

18 Gauge panel 12ín 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 
12ín x 6in, 2Sp 
12 in 21in, lop 
9in tin, 7p 

THYRISTORS 
2N5060 50V 0.8A 3 
2N5064 200V 0.8A 4 
106F 50V 4A 4 
106D 400V 4A 5 

ALUMINIUM BOXES 
AB7 2$"x5#"x 
AB8 4"x4"x 1#" 
AB9 4"x21"x 11" 
ABIO 4"x54"xIf" 
ABII 4"x24"x2" 
AB12 3"x2"x I" 

SOp 
S0p 
Sop 
60p 
44p 

ABI4 
ABIS 
ABI6 
ABI7 
ABI 
AB19 

7" x 5" x 21" 
8"x6"x3" 
10"x7"x3" 
10"x4#"x3" 
12"x5"x3" 
12"x8"x3" 

84p 
108p 
112p 
IO8p 
120p 
160p' 

HEATSINKS- REDPOINT 
2W 24p 4W 4Sp TO5 Clip Sp TOI Single 5 

3W 36p 6W 60p TO18 Clip Sp TOI Double 8 

TRANSFORMERS All have 240V primary 
MT3012 0- 12- 15- 20- 24-30V 2A 12.85 
MT50/+ 0- 19- 25- 33- 40 -50V .1A LI-90 
MT50/1 0- 19- 25- 33- 40 -50V IA L2.55 
MT50/2 0- 19- 25- 33- 40-50V 2A E3.50 
MT60/# 0- 24- 30- 40- 48 -60V #A 12.10 

L2 80 
MT60 /2 

0-24-30-40-48-60V 
4- 0 -4 6 2A 13 80 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER O. 

Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
IOp stamp appreciated. 

Callers Welcome Mon. to Sat. 9 a.m. 5 p.m. 

PLEASE ADD 10% VAT 

400V: O. 0014:F, O.O015µF,0.0022µF, 0.0033µF, 
0.0150, 0.0220, 0.0330, 3p. 0.047µF, 0.0680. 
71p. 0.330, Ilp. 0.470, 13p. 
160V: O.OI0F, 0.015µF, 0.022µF, 0.0330, 0.047µF, 
41p. 0.220, Sp. 0.33µF, 6p. 0.470, 7fp. 0680, 
MULLARD POLYESTER CAPACITORS 
250V P.C. mounting: 0.0IoF, 0.015µF, 0022µF, 
3 *p. 0.10F, 4p. 0.15µF, 0.22µF, Sp. 0.33µF, 6 

13p. 1.50, 2.0p. 2.2µF, 24p. 

MYLAR 
0- 002µF, 0 0 5µF, 0 0110, 0.020, 0.001µF, 

2 }p. 0.040, 0.OS0, 0.068µF, 0.1µF, 3 4.p. 

0.0047µF, 2 }p. 0.0068µF, 0.010, 
0.1µF, 4p. 0.150, 6p. 0.220, 

0.068µF, 3p. 0- I µF, 31p. 0.150, 
Ilp. 1.OeF, 13p. 

C180 SERIES 
0.047µF. 0.068µF, 3p. 0.033µF, 

}p. 0.47µF, 81p. 0.68µF, 11p. 1.0µF, 

100pF to O 000D , 2ppea each. 

ELECTROLYTIC. CAPACITORS 
I 

15/63, 22/ÌO, 2225 ?22/63, 
33.33/6633, 

33/¡66g 363./84/04, 

0 
47/4, 47/10,247/25, 

34 
68 /6! 3, 

68/16, 100 /4, 100 /10, 100/25, 150/6.3. 150/16, 220/4, 220/6.3, 220/16, 330 /4, 6p. 47/63, 

100/40, 150/25, 220/25, 330/10, 470/6.3. 7p. 68163, 150/40. 220/40.330/16, 100014, 10p 
470 /10, 680 /6.3, IIp. 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 lip 
O- leF 35V 2.210 35V 220 16V 

0.220 35V 4.70 35V 33µF 10V 

0.470 
35V 6 6. 10µF 25V 100.0 3V 

VEROBOARD 
0.1 0.15 

2} x 31 22p 16p 
2 x 5 24p 24P 

x 31 24p 240 3 
3 x 5 29p 27P 

17 x 21 75p 57 }p 
17 x 31 loop 28p 
17 x 5 (plain) - Sip 
17 x 31 (plain) - 60p 

17 x 2# (plain) - 42p 
21 x 5 (plain) - 12p 
2} x 31 (plain) - 1 l 

Pin insertion tool S2p S2p 
Spot face cutter 42p 42p 
Pkt. 50 pins 20p 20p 

JACK PLUGS AND SOCKETS 
Standard screened ISp 2.5mm insulated Sp 
Standard insulated 12p 3.5mm insulated Sp 

Stereo screened 3Sp 3.5mm screened 13p 

Standard socket 15p 2.5mm socket Sp 
Stereo socket ISp 3.5mm socket Sp 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180°, 5 pin 240 °, 6 pin 
Plog lip. Socket Sp. 
4 way screened cable, 15p /metre. 
6 way screened cable, 12p /metre. 

BATTERY ELIMINATOR 11.50 
9V mains power supply. Same size as PP9 battery. 

r LARGE (CAN). ELECTROLYTICS 
.1600µF 64V 74p 25000 64V 80p 45000 16V SOp 

25000 40V 74p 28000 100V 12.60 4500µF 25V 11.óe 
2500µF 50V Sep 32000 16V SOp 5000µF 50V LI.10 

' HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0.010 10p 0.0470 13P 0.22µF 20p 

0.0220 lip 0.10 130 0.47µF 22p 

POLYSTYRENE CAPACITORS 160V 24% 
IOpF to I,000pF E12 Series Values, 4p each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The GDI is the world's first semiconductor that can 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, 

e methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or 
smoke. This decrease is usually large enough to be utilized without amplification. 
Full details and circuits are supplied with each detector. 
Detector GDI, 12. Kit of parts for detectors including GDI and P.C. board but 
excluding case. Mains operated detector 15.20. 12 or 24V battery operated audible 

alarm 17.30. As above for PP9 battery, 16.40. 

PRINTED BOARD MARKER 97p 

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 

P relief. 
p 
p 
p METERS If" Scale -500µA, ImA, IOmA, 100mA 11'90 

BULGIN MAINS CONNECTORS 
3 Pin IfA Chassis Plug IOp 3 Pin 1 }A 

Line 
Chassis as is Socket ISp 

Line Socket 13p 

3 Pin 3A Chassis Plug 10p 3 Pin 3A Chassis Socket 21p 
Line Socket 14p Line Plug 23p 

3 Pin SA Chassis Plug 16p 
Line Socket ISp 2 Pin SA Line Plug 20p 

P THERMISTORS 
P VA1005 ISp 

VAI026 ISp 
VA1033 15p 
VAI0555 ISp 
VA10775 15p 
Rµ1077 I5p 
R53 1I'3S 

ROTARY MAINS, SWITCH 
D.P. 2A 32p 

- 

LINEAR IC's 
709 14 pin DIL 40p 
741 8 pin DIL 40p 
741 14 pin DIL 3Sp 
723 14 pin DIL 9Sp 
747 14 pin DIL 85p 
748 B pin DIL 45p 
DIL Sockets 14 pin and 16 pin 161 

WAVECHANGE SWITCH lop 
Ip 12W, 3p 4W. 2p 2W, 2p 6W. 

4p 3W 

887 
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UUI G.WSMIHICO(uuwrn)LUi 
AUDIOTRONIC MODEL ATM,1 
Top value 1000 o.p.v. 
pocket multimeter. 
Ranges: 0/10/50/2500000v. 
AC and DC 
DC Current 04mA /100mA. 
Resistance 0/150k ohms. 
Decibels -10 to +22dB. 
Size 90 x 60 x 28mm. 
Complete with test leads. 
£2.95. Post 15p. 

RUSSIAN 22 RANGE MULTIMETER 
Model 11437 10,000 o.p.v. 
A first clase versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 25/10/ 
60/260 /500/1000v D.C. 2.5/ 
10/60/250/500/1000v. A.C. 
DC Current 10CwA/1/10/ 
100mA /1A. Resistance 
300 ohms /3/30/300K/3m 52. 
Complete with batteries. 
test leads, instructions and 
sturdy steel carrying case. - _a 

24-95. P. & P. 25p 

MODEL TE -200 
20,000 0.P. V. Mirror scale, 

1 
-erload otection. 0/5/25/1257 pr 

000V. D.C. 0/10/60/250/ 
1,000V. A.C. 0/30 µA260 mA. 
6/60K/6 mea 12. -20 to +62db. 
£4.95. P. & P. 15. 

O e- 

ñá (6) 

B6-0 

MODEL TE -300 
30,000 0.P. V. Mirror scale. 
overload protection 6/3/15/60/ 
300/1,2000. D.C. 0/6130/120/600/ 
1,200V. A.C. 0 /30µA /6mA/ 
60mA /300m A /600mÁ. 0 /8K / 
80K /800K /8 meg. ohm -20 to 
4.63 db. £7.50. P. & P. lop. 

Ú43I2 MULTIMETER 
Extremely sturdy instrument for general 
electrical use. 607 o.p.v. 
01.3/1.5/7-5/30/60/150/300/ 
600 /900 VDC and 75mV. 
0/-3/1.5/7.5/30 /60/150/300 
000 /900 VAC. 
0 /300µA/1 -á/6/15/60p 50 
600mA /1.5/6 AMP. D.C. 
0/1.5/6/15/60/150/600mA/ 
1.5/6 AMP. AC. 
0/20012/3K/30K D. 
Accuracy DC 0°C. AC 15 %. 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying case, leads and 
instructions. £9.75. P. & P. 25p. 

MODEL 500 
30,000 O.P.V. with over- 
load protection, mirror scale 
0/-5/2.5/10/25/100 /250/500/ 
1,000v. D.C. 0/25/10/25/ 
100/250/500/1,000V. A.C. 
0 /50µA /5/50 /500mA. 12 

D.C. 0 /00 /K /e Mag.! 
60 Meg 11 
£1050. Post paid. 
Leather Case 21.75 

MODEL C -7080 EN 
Liant 6" mirror scale. 
20,000 o.p.v. 0 / .25 / 1 / 
25 / 10/50/250/ 1000 / 
5000V. U.C. 0 / 2.5 / 10 / 
50 / 250 / 1000 / 5000V. 
A.C. o / 50µA /1/10/100/ 
500mA / 10 amp. D.C. 
0 / 2K /J 2200K / 20 meg 

00 to 50 dB. 
£13u95. Post 35p. 

Model S -IOOTR MULTIMETER,/ 
TRANSISTOR TESTER 
100,000 o.p.v. mirror scale/ 
overload protection. 0/ -12/ 
6/3/12/30/120/600 V DC. 

0/6/30/120/600. V AC. 0/12/ 
600µA/ 12/300mA,i12 AMP 
DC. 0 /10 K/1 MEC. /100MEG. 
-20 to +50db. 0.01 -.2 MFD. 
Transistor tester measures 
Alpha, beta and Ico. Complete 
with batteries, instructions 
and leads. 214-95. P/P 25p. 

KAMODEN 72.200 
MULTITESTER 
High sensitivity tester. 
200,000 o.p.v. Overload pro- 
tection. Mirror scale. Ranges: 
01.06/-3 /3/30/120/600/ 
1200V. D.C. 
0/ 3 /12 / 60 / 300 / 11,200V. 
A.C. 
0 / 64A / 1.2mA / 120mA / 
600mA / 12A. D.C. 
0 / 12A. A.C. 
-20 to +63dB. 0 / 2K / 200K / 2 meg 
300 meg ohms. 21095. Post 30p. 

ALL PRICES ARE SUBJECT 
TO I0 °o VAT 
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TMK LAB TESTER. 
100,000 O.P.V. 6 14n. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 5K/ 
Volt A.C. D.C. Volts: 
-5, 25, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 
50, 150, 500, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 2.5, 10 amp. Resistance: 
1K, 10K, 100K, 10MEG, 100MEG R. 
Decibels: -10 to +49 db. Plastic Case 
with Carrying Handle. Size: Thin. x 6$ in. x 
3$in. 219-95. P. & P. 25p. 

KAMODEN HM. 7208 
F.E.T. V.O.M. 
Input impedance 10 meg 
ohms. 
Ranges: 
0 / .25 / 1 / 2.5 / 10 / 60/ 
250 / 1000V. D.C. 
0 / 2.5 / 10/50/250 
1000V. A.C. 
0 / 25µA / 2.5 / 25 / 250 
mA D.C. - 20 to + 62dB 
0 /5K /50K /500K / 5meg 
500meg ohms. 
21495. Post 309 

HIOKI MODEL 700X 
100,000 O.P.V. Overload 
protection. Mirror scale. 
.3/-6/12/1.5/3/6 /12/30/60/ 
120/300/600/12001' DC 
15/3/6112/30/60 /150/300/600 
1200 V. A.C. 
16 / 30pA/3/6/30/60/150/300mA 
6/12 AMP. DC. 2K/200K/2 
Meg /20 Meg ohm -20 to 
+03dß. 21495. P. & P. 20p 

370 WTR MULTI -METER 
Features A.C. current ranges. 
20,000 o.p.v. 0/-5/2.5/10/50/ 
250/500 1000 V. D.C. 
0/2.5/10/50/250/500/1000V AC 
0/50rA/1/10/100mA/1/10 Amp 
D.C. 
0 /100mA /1 /10 Amp AC 
0/5K/50K/500K/5 meg/ 60 
meg. 

20 +62db. 
£1750. P. & P. 25p. 

KAMODEN HM.350 TRANSISTOR TESTER 
High quality Instrument 
to test Reverse Leak 
current and DC current. 
Amplification factor of 
NPN, PNP, transistors, 
diodes, SCR's etc. 4" x 
40" clear scale meter. 
Operates from internal 
batteries. Complete with 
instructions, leads and 
arrying handle. £1250. 

Post 30p. 

MODEL 449A IN 
CIRCUIT TRAN- 
SISTOR TESTER 
Checks true A.C. 
beta in / out. Cheeks 
Leo. Checks diodes 
in / out. Checks 
SCR, etc. Beta 
III 10 - 500, 
LO 2 - 60. lobo 0- 50000A. 220/240 V A.C. 
operation 21750. Post 25p. 

L83 TRANSISTOR TESTE 
Tests ILO and B. 
PNP / NPN. Operates 
from 9v battery. Com- 
plete with all in- 
structions, etc. 1a.á5. 
P. Si I'. 209. 

LB4 TRANSISTOR 
TESTER 
Teste PNP or NPN tran- 
sistors. Audio indication. 
Operates on two 1.5v bat- 
teries. Complete with all 
instructions, etc. £4.50. 
P. & P. 20p. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 
10 eg. input 10 ranges: 
-001/.03/.1 /'3/1/3/10/30/100 
300V. R.M.S. 5ops. -1.2 Mc /s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 21750. 
Carr. 25p. 

TE -65 VALVE VOLTMETER' 
28 ranges. D.C. volts 
1.5- 1,500v. A.C. volts 
1.5- 1,500v. Resistance up 
to 1,000 megohms. 200/ 
240v. A.C. operation. 
Complete with probe and 
instructions. 
£1750. P. & P. 30p. 
Additional probes avail- 
able: R.F. 21.12; H.V. 
22.50. 

MODEL AT201 DECADE ATTENUATOR 
Frequency range 0- 
200KHz. Attenuator 
0- 111db, 0.1db step. 
Impedance 600 ohms. 
Max. input power 
30dbm. Size 180 x 90 x 55mn 
£1250. Poet 37p. 

TMK MODEL 117 F.E.T. ELECTRORIC 
VOLTMETER 
Battery operated, 11 
meg input, 26 ranges. 
Large 40 " mirror scale. 
Size 10" x 40" x 26 ". 
DC VOLTS 0.3 -1200V 
AC VOLTS 3 -300V 
RMS. 8.0 -800V P -P. 
DC CURRENT '12- 
12mA. Resistance up 
to 2000M ohm. Decibels -20 to + 51dB, 
Complete with leads /instructions. £17.50. 
P. Si P. 20p. 

KAMODEN HMG -500 INSULATION 
RESISTANCE TESTER 
Range 0 -1000 Meg - 
ohms, 500 Volt. 
Battery, operated. 
Wide ge clear 
meter 4$" x 4 ". 
Complete with de- 
luxe carrying case, 
batteries, instruc- 
tions. £1995. Post 30p 

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

Sine 18 x 200,000 Hz; Square 18 x 20,000 Hz 
Output max. 
+ 10 dB. 
(10 K ohms) 
Operation in- 
ternal batteries 
Attractive 2- 
tone case 70" x 
O- x 2 ". 
Price £1750. 
Carr. 17p. 

TO -3 PORTABLE OSCILLOSCOPE 
3ín. tube, Y amp. Sensitivity 
0.1v p-p /CM. Bandwidth 
1.5 cps -1.5 MHz. Input imp. 
2 meg 12 259F X amp. 
sensitivity 0-9v. p -p /CM. 
Bandwidth 1. Sops- 800kHz. 
Input imp. 2 meg iz 20pF. 
Time base. 6 ranges 10 cps 
800 kHz. Synchronization. 
Internal /external. Illuminated 
scale 140 x 215 x 330 mm. Weight 1591b. 
220/240V. A.C. Supplied brand new with 
handbook. £5250. Carr. 50p. 

CI -S PULSE 
OSCILLOSCOPE 
For display of pulsed 'i ' 
and periodic waveforms ltV . ®, 
in electronic circuits. 

VERT. AMP. Band- Z M y 
width 10MHz. Sens/- : - 

tivity at 100KHz VRMS/ 
mm. 1 -25; HOE. AMP. Bandwidth 500KHz. 
Sensitivity at 100KHz, V RMS /mm. 3 -25; 
Preset triggered sweep 1- 3,000µsec.; free 
running 20- 200,00011z in nine ranges. 
Calibrator pips. 220 x 360 x 930mm. 
115 -230V. AC operation. £8900. Carr. paid. 

RUSSIAN CI -16 DOUBLE 
BEAM OSCILLOSCOPE 
6 Mc /e Pass Band. Separate 
Yl and Y2 amplifiera. 
Rectangular Sin. x 4in. 
C.R.T. Calibrated trig- 
gered sweep from -2 p /sec. 
to 100 milli -sec. per ern. 
Free running time base 50 c /s -1 me /e. Built- 
in time base calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and instruction manual 
£87. Carr. Paid. 

TE -16A TRANSISTORISED ;i,1y, L 
GENERATOR 
5 ranges 400k11z- 30mHz. 
An inexpensive 
m ent For the handyman. I ^á 
Operates on 9v battery Af 
Wide easy to read scale 
800k Hz modulation. 

á x 5; x 3f,in. 6 

Complete with inetruo- 
tions and leads. £887. Post 25p. 

MODEL U431I SUB- STANDARD MULTI - 
RANGE VOLT AMMETER 
Sensitivity 330 ohms /Volt 
AC and DC. Accuracy 
0.5% D.C. 1% AC. Scale 
length 165mm. 0/300/750µA/ 
1.5 13/ 7.5/ 15 / 90 176/ 
150 / 300 / 750mA / 1.5 / 31 
7-SAMP DC O / 3 / 7-5 / 15/ 
30 / 75 / 150 -/ 300 / 
750mA / 1.5 / 3 / 7.5 
AMP AC OJ 75 /150/ 
300 / 750mV / 15/3/ 
7.5 / 15 / 30 / 75 / 160 / 300 / 750V DC 
0 /750mV / 1.5 / 3 / 7.5/ 15 / 30 / 75 150 / 300 
/750V AC. Automatic cut out. Supplied com- 
plete with test leads, manual and test certifi- 
cates. 24900. Post 50p. 

TMK MODEL TW -50K 
46 ranges, mirror scale, 
50K /Vol. D.C. 5K /Volt A.C. 
D.C.: Volts .125, .25, 1.25, 
2.5, 5, 10, 25, 50, 125, 250, 
500, 1000V, A.C. Volts: 1.5, 
3, 5, 10, 26, 50, 125, 250, 500, 
1000V. D.C. Current: 25, 
60µA, 2,5, 5, 25, 50, 250, 
500mA, 5, 10amp. Resistance: 
10K, 100K, 1 MEG, 10 MEG 
Q. Decibels: -20 to +81.5db 
£8.50. P. A P. 1709. 

MODEL TE.IS 
GRID DIP METER 
Transistorised. Operates as 
Grid Dip, Oscillator, Absorp- 
tion Wave Meter and Oscil- 
lating Detector. Frequency 
range 440Kc /s- 280Mc /s in 
6 coils. 600µA Meter. 9V 
battery operation. Size 180 x 
80 x 40mm. 
21500. Post 20p. 

ARF -300 AF /RF SIGNAL GENERATOR 
All transistorised, 
compact, fully port- 
able. AF eine wave 
18 Hz to 220 KHz. 
AF square wave 18 .Hz 
to 100 KHz. Output 
eine / square 10v. 
P -P. RF 100 KHz to 
200 MHz. Output 1v. 
maximum. Operation 
220/240v. AC. Com- 
plete with instructions 
and leads. £29.95. 
Post 50p. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 

Sine: 2ocps to 200 
kc /s on 4 bands. 
Square: 20eps to 30 
kc /s. Output impe- 
dance 5,000 ohms, 
200/250V. A.C. op- 
eration. Supplied 
brand new and 
guaranteed with instruction manual 
leads. 21750. Carr. 370. 

and 

240° Wide Angle 
ImA Meters 
MW 1 -6 60mm square 
MW 1 -8 80mm square 

P. & P. 15p. 

2397 
24.97 

POWER RHEOSTATS 

High quality ceramic con- 
struction. Windings em- 
bedded in vitreous enamel. 
Heavy duty brush wiper. 
Continuous rating. Wide 
range available ex- stock. 
Single bole fixing. ;in. dia. 
shako. Bulk quantities avail- 
able. 
25 WATT. 10/25/50/100/250 /500/1000 ohms. 
£1.15 P. h P. 10p. 
50 WATT. 10/25/50/100/250 /500/1000/2500 
or 5000 ohms. £1.62. P. & P. 10p. 
100 WATT. 1/5/10/25/50/100 /250/500/1000 
or 2500 ohms. £2.84. P. A P. 15p. 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. Fully 
shrouded. 

80 W £2.35 P. & P. 18p 
150 W £3-00 P. & P. 18p 
300 W £4.00 P. & P. 23p 
500 W £5.80 P. A P. 33p 

1000 W £8 25 P. & P. 38p 
1500 W £1125 P. & P. 43p 
2230 W £1900 P. Si P. 50p 
5000 W £40 00 P. & P. £1 
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HIGH QUALITY 
CONSTRUCTION KITS 

Appointed stoebiett at all .anchet 

o loP St antlPeekin915P 

«. 

Josty Electronics Construction Kits 
AF20 Mono Transistor Amplifier . £4.80 
AF30 Mono Transistor Pre -Amplifier £2.61 
AF310 Mono Amplifier (use two for 

stereo) £5.91 
AT5 Automatic Light Control £2.58 
AT30 Photo Cell Switching Unit £5 70 
AT50 400W Triac Light Dimmer/ 

Speed Control £4.80 
AT55 1300W Triac Light Dimmer( 

Speed Control £5 -70 
AT' T'56 2200W Triac Light Dimmer/ 

Speed control £8.90 
AT60 Psychedelic Light Control, 

Single Channel - £7.80 
ATOO Psychedelic Light Control, 3 

Channel £1455 
HF61 Medium Wave Transistor 

Radio £813 
11E75 FM Transistor Receiver £288 
HF310 FM Tuner Unit £1581 
HF325 Deluxe FM Tuner Unit £24.12 
01F330 Stereo Decoder for HF310/ 

11E325 £9.98 
11E395 Aerial Amplifier for AM /FM 

Bands 1, 2 & 3 £1.77 
GP310 Stereo Pre -Amp for use with 

2 x AF310 £21-27 
GU330 Tremolo Unit for Guitars etc. £7.50 
NT10 Power Supply 100mA, 9V 

Stab. 12V Unstab. 68.15 
NT300 Professional Stabilised Power 

Supply 2 x 30 Volt, 2-2 Amp £12-51 
NT305 Transistor Convertor 12/15V 

AC /DC to 6V, 7-5V or 9V DC £450 
NT310 Power Supply 240V AC to 2 x 

18V DC at 2 Amps £4.80 
NT315 Power Supply 240V AC to 4'5 

-15V DC at 500mA £937 
AEI 100mW Output Stage £1.85 
AE2 Pre- Amplifier £188 
AE3 Diode Receiver £2.00 
AE4 Flasher £1.09 
AE5 Astable Multivibrator £1.05 
AE6 Monostable Multivibrator £102 
AE7 RC Generator £1.08 
AE8 Bass Filter 

-99 AE9 Treble Filter 
AE10 CCIR Filter -99 

IDEAL GIFT FOR ALL AGES! 

AMATEUR ELECTRONICS 
The professional book for the amateur - 
covers the subject from basic theorise to 
the advanced electronics of today. 347 pages 
of invaluable information and diagrams. 
Complete with free circuitboard for building 
10 of the projects described in the book. 
(Components extra). 
P. & P. 25p OUR PRICE J£3.30 

(5E ICLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL 

AUTHORITIES, ETC. 
Over 200 ranges in stock -other ranges to order. Quantity discounts available. 

Send for fully illustrated brochure 

" YAMABISHI " VARIABLE VOLTAGE 
TRANSFORMERS 

Excellent quality at low cost. All modela-. 
Input 230V. 50/60 c /s. Variable output 
0 -260V. 

MODEL S -260 
GENERAL PURPOSE 

BENCH MOUNTING 
E P. &P. 

i Amp S-75 30p 
2.5 Amp 10-00 35p 

5 Amp 1470 37p 
A Amp 2680 50p 

10 Amp 2810 75p 
12 Amp 2950 100p 
20 Amp 7250 125p 
25 Amp 72-60 130p 
40 Amp 103-10 150p 

MODEL S -2608 
Panel Mounting. 

1 Amp 8.75 30p 
2.5 Amp 10-00 35p 

Carriage and 
Packing Extra 

230 VOLT A.C. 
SO CYCLES 

RELAYS 

Type SW.100 100 x 80 mm. 
00µA PUIS 
50-0 -601.4A 5896 
100µA 170 
100 -0- 100µA 63-90 

µA 68.E70 
lmA ß8B0 
20V. D.C. 88.80 
30V. D.C. 68.80 5 amp. D.C. 68180 
300V. D.C. 1880 300V. A.C... 18.70 
1 amp. D.C. £8.80 VU Meter .. 84.80 

Type SD.830 82.5mm x 110mm Fronts 
10mA 5810 
50mA 1810 
100mA 6840 
500mA 68.10 
1 amp 6810 
5 amp £3.10 
10 amp. 68.10 

60µA 2840 6V. D.C. .. 28-10 
50-0-101A 1840 10V. D.C. .. 68.10 
100µ5 58.85 20V. D.C. .. 18.10 
100-0-100µA 6886 50V. D.C. .. £8.10 
200µA 68.80 300V. D.C. 6810 
600µA 68.15 15V. A.C. .. £8.80 
lmA 6810 300V. A.C... £8-SO 
5mA .. 1810 VU Meter .. 5860 

Type SD.640 63.5mm x 8Smm Fronts 
SOuA £8-OS 500mA £290 
60 -0 -6005A 5805 1 amp 12-90 
100µA .. 6800 5 amp. 5290 
100 -0 -1000sA 68-00 10 amp 62.90 
200µA .... 68-00 5V. D.C. 62-90 
5001A .. 22.90 20V. D.C. 12.90 
lmA - AE.90 50V. D.C. £290 
5mA 8290 300V. D.C. 5290 
10mA .: 5290 15V. A.C. .. £8.00 
60mÁ . £2.90 300V. A.C... 6800 
100mA 62.90 VU Meter £845 

Type MR.85P. 44in. x 4 1in. fronts 

600mA ... £3.90 
- 1 amp £8.90 

5 amp £890 
15 amp £8.90 
30 amp £8.95 
10V D.C £890 
20V. D.C. 28.90 

50µA 5440 60V. D.C. 18.90 
50 -0 -50µA 2425 100V. D.C. 68.90 
100pA 5485 300V. D.C. 18.90 
100 -0 -100µA 14.09 15V. A.C. .. 18.95 
20014A 14.05 300V. A.C... 18.95 
500µA 58.90 8 Meter lmA 68.90 
500 -0 -500µA 5890 VU Meter .. 64.55 
lmA 18-90 1 amp. A.C.* 1890 
1 -0 -1mA 28.90 5 amp A.C. 2880 
6mA 28.90 10 amp. A.0. 68.90 
10mA 68.90 20 amp. A.C. í28.90 
50mA 13.90 30 amp. A.C. 1890 

Type MR.52P. 21ín. square fronts 
505A 6860 
60 -0 -50µA 6806 
100µA . 68.00 
100 -0 -100µA 2295 
6004A 22.85 
lmA 2260 
6mA 6950 
10mA 62.60 
50mA . 62.50 
100mA 22.60 
500mA .. 62.60 
1 amp 12.60 
5 amp 62.50 

10V. D.C. .. 8250 
20V. D.C. .. 62.60 

50V. D.C. .. 63.50 
300V. D.C. 1260 
15V. A.C. .. 12.80 
300V. A.C... 2260 
e Meter lmA 1280 
VU Meter .. 68.80 
1 amp. A.C. 12.50 
6 amp. A.C. 12.60 
10 amp. A.C. 12.50 
20 amp. A.C. 12.50 
30 amp. A.C. 22'50 

Type MR.65P. 31ín. x 31in. fronts 
50µA - 68.70 10V. D.C. .. £8.80 
50 -0 -60µA £8.16 20V. D.C. .. 62.60 
100µA .. 6815 50V. D.C. .. 28.80 

Type MR.45P. tin. square fronts 100 -o -100µA 1810 150V. D.C. 1880 
200µA ... 18.06 300V. D.C. 6280 

50µA 12.70 6 amp 22-40 600µA 26.76 15V. A.C. .. 22.80 
60 -0 -64A 1E95 10V. D.C. 12.40 600 -0 -500µA 62-B0 50V. A.C. .. 12.80 

100 -0 -100µA 1100µA 

1280 20V. D.C. 12.40 1mÁ 680 1ß0V. A... 18.80 
860 ß0V. D.C. .. S2-40 6mÁ 

2 .C22.80 

300V. A.C... 12.80 
200µA .... 2250 300V. D.C. 1240 10mA 12.60 500V. A.C. 2880 
5000A .... 22.46 15V. A.C. .. 62-40 50mA 1260 8 -Meter lmA 2985 
500 -0 -500µA 2240 3001. A.C... 62.40 100mA 28.60 VU Meter .. 18.70 
lmA 6240 S Meter lm, 12-50 500mA .... £2.80 50mA A.C. 12E0 
6mA 1240 VU Meter .. 22.70 1 amp 1880 100mA A.C. 62.80 
10mA .... 62-40 1 amp. A.C. * 22.40 6 amp E ß0 200mÁ A.C. 1E ß0 
60mÁ .... 82-40 6 amp. A.C. £2.40 10 amp. 

112.80 
500mA A.C. *22-80 

100mA .... 62.40 10 amp. A.C. 22.40 15 amp. 82.80 1 amp. A.C. 62.80 
500mA .... 62-40 20 amp. A.C. ß2-40 no amp iß60 6 amp. A.C. 22.80 
1 amp 2240 30 amp. A.C. * £2.40 30 amp. .... 82.80 10 amp. A.C. *22-80 

60 amp..... 2290 20 amp. A.C. *82-80 
5V. D.C. .. 1280 30 amp. A.C. *1E80 "SEW" EDUCATIONAL 

METERS 
Type 58.107. Size 
overall 100mm x 
90mm x 108mm 
A new range of high 
quality moving cotl 
instruments Ideal 
for school experi- 
ments and - other 
bench applications. 
3" mirror scale. The 

meter movement Is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 
500A £8.90 15V d.c. .. 25.96 
100µA 86.40 20V. d.c. .. 85-95 
50 -0 -50µA 18.40 60V. d.c. .. 85-95 
lmA 25-95 300V. d.c. .. £6.95 
1 -0 -1mA 16.96 Dual range 
lA d.c. £5.96 500mA /6A d.c. £7.00 
5A d.c. .. 1595 1/15A d.c. .. £7.00 
5V d.c. £5.95 5V /50V d.c. 17.00 
10V d.c 95.95 0 /15V d.c. .. 17-00 

"SEW" EDGWISE METERS 
Type PE.70. 3 I7 /32in. x I 15132in. x 

2 }in. deep 
60µA 28.76 500µA .... £8.20 

100,A 
50-0-60 

00 A0 58.00 
1mÁ £820 

100-0 -100µA 6860 ! 300V. A.C £885 
200µA .... £8.40 VU Meter £885 

.MOVING IRON- - 
ALL OTHERS MOVING COIL 

Please add postage 

Type MR.38P. 1 21 32in. square fronts 
- 

1f 

"' 
50µA 
50 -0 -60µA 
100µA . 

100 -0 -100µA 
200µA 
600µA 
500 -0 -5005.A 
ImA 
1 -0-1mA 
2mA 
6mÁ 
10mÁ 
20mÁ 
60mÁ . 

100mÁ 
160mA 

'° 

"' 

12.66 
126O 
62.45 
£2.40 
5225 
22.25 
6286 
£2.26 
ßR25 
2225 
62.26 
12.26 
62.25 
£2.25 
1225 
£2'25 

200mÁ .. 
300mÁ ... 
600rÁ 
760mÁ 
1 amp 
2 amp 
5 amp 
10 amp. 
3V. D.C. 
10V. D.C. 
15V. D.C. 
20V. D.C. 
50V. D.C. 
100V. D.C. 
150V. D.C. 
300V. D.C. 
500V. D.C. 
750V. D.C. 
15 V. A.C. 
60V. A.C. 
160V. A.C 
300V. A.C 
500V. A.C 
8 Metre 1mÁ 
VU Meter 

£25 
62825 

£2.26 
£2-2S 
£2.26 
62.25 
£225 
£2.26 
£825 
62.25 
£286 
£2.26 
12-26 
12-26 
£5.25 
1286 
£230 
62.80 
$2-SO 
62.80 
42-SO 
2280 
52.85 

Type SD.460 46mm x 59.5mm Fronts 
50µA 
60 -0 -50µA 
100µn 
100 -0-100µA 
200µA 
600µA 
lmA 
OSsA 
10mA 
1000 A 

mA 
600mÁ, 

5280 
£2-SO 
62.75 
£2.76 
12.70 
1266 
1260 
6210 
£2.80 
£2.80 
12.80 
12'80 

1 amp 
5 amp 
10 amp. 
5V. D.C. 
10V. D.C. 
20V. D.C. 
50V. D.C. 
300V. D.C. 
15V. A.C. 
300V. A.C 
VU Meter 

6280 
£2.8S 
22.80 
6280 
£2-SO 
£2.80 
S2-80 
£2.80 
E270 
52.70 
£2'SO 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 31in. square fronts 
2 amp £2.80 
5 amp £2 80 
15 amp. 62.80 
30 amp. 82.80 
50 amp. £2.80 
5V. D.C. 82.00 
10V. D.C. 8280 
20V. D.C. 12.80 
50V. D.C. 82.60 
150V. D.C. 1280 
100V. D.C. 8200 

25µA 14.80 50mV. D.C. 42-00 
50í.A 4855 100mV. D.C. 82-00 
S0 -0 -50µA £5.05 30V. A.C. *.. £20 
100µA . £8.00 50V. A.C. *.. 82.85 
100 -0 -1000aA 8800 150V. A.C. 8986 
d00µÁ - 62.70 300V. A.C. * 88.86 
000 -0 -504A 8980 500V A.C. .. 2265 
1mA 1280 500mA A.C.* 5E40 
1 -0 -1mA 6280 1 amp. A.C. 62.80 
6mA £2.80 6 amp. A.C. * 6980 
10mA £2 CO 10 amp. A.C. £2.80 
50mA £2.80 20 amp. A.C. *12-80 
100mA £2.80 30 arrp. A.C. *S2-80 
500mA . £2.80 50 amp. A.C. * $a-80 
1 amp 52.80 VU Meter .. 83.86 

Type S -80 80 mm. square fronts 
50µA £3.60 
60 -0 -60µA 68.40 
100µA £8.40 
100 -0 -100µA £8.80 
500µA 68.06 
lmA 48.00 
20V. D.C. 
50V. D.C. 58.00 5 amp. D.C. 8800 
300V. D.C. £800 300V. A.C... 28.00 
1 amp. D.C. £8.00 VU Meter .. 48.70 

3 sets of changeover con- 
tacts at 5 amp rating. 40p 
each. P. & P. 12p (100 lote 
£80. Quantities available. 

BVD.5 VERNIER TUNING DIAL 
Approx. 7 -1 ratio planetary 
drive vernier dials. Log 
scale 0 -180 degrees. Blank 
scales 1 to 5. Scale width 
46 ". Dial sire 5" x 3 ". 

Overall size 7 5" x 45" x 15" deep including 
knob and coupling. }" dia. shaft. 
OUR PRICE LI .62 i'. & P. 15p. 

REFLEX HORN SPEAKER RUH.6 
Built in driver unit. 
Impedance 16 ohm. 
Power rating 10 watt. 
Response 380- 70001z. 
Approx. size 6" x 6 ". 
Weatherproof and shook 
proof. 

OUR PRICE £4.97 P. & P. 309. 

P5.1000B REGULATED 
POWER SUPPLY 

Solid state. Output 6, 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
AC. Size 4" x 31" x e5 ". 

£1187. P. & P. 25p. 

MP7 MIXER PREAMPLIFIER 

5 microphone inputs 
each with individual 
gain controls enabling 
complete mixing faci- a-- litiee. Battery oper- 
ated. 95" x 5" x 3 ". 

Inputs Mies: 3 x 3mV 50K: 2 x 3mV 600 
ohm. Phono meg. 4mV 50K. Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

our £8.97 P. z p Price 

P5.200 REGULATED P.S.U. 

Bolid state. Variable output 
5-20 volt D.C. up to 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 220/240 V. 
A.C. Size 75" x 58" x 3I ". 

81995. P. & P. 25p. 

1021 STEREO LISTENING STATION \ For balancing and 
gain selection of 
loudspeakers with 
additional facility 
for eteres head- 
phone switching. 2 
gain controls, 
speaker on -od alide 

switch, stereo headphone sockets. 6" x 3 x 
2 } 

Our £2.25 P. & P. 
Price 15p 

MCA. 220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88 125 VAC or 170, 
250VAC. Output 120VAC 
or 240VAC. 200VA rating 
611.97. Carr. 50p. 

SEND SAE FOR NEW 8 PAGE 
SEMI CONDUCTORS & VALVES 

LIST 

DIU ALSO SEE 
FOLLOWING PAGES 

ALL PRICES ARE 
SUBJECT TO 10% VAT 
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FANTASTIC VALUE TRIO 
QUALITY ENGINEERED 
COMMUNICATIONS UNITS 
TRIO 
9R59DS RECEIVER 

4 bando covering 550 Kc /s to 
30 DIc /s continuous and 
electrical bandspread on 10, 
15, 20, 40 and 80 metres. 
8 valve plus 7 diode circuit. 
4/8 ohm output and phone 
jack. SSB -CW, ANL, Variable 
B170. S meter. Sep. band - 
spread dial. IF frequency 445 
kc /s, audio output 15w. 
Variable RF and AF gain 
controlo 115/250 v. A.C. with 
instruction manual. 

TRIO JRS99 RECEIVER 
9 wavebands covering 18- 
29- 7MH i 144- 146MHz and 
10.00311íz WWV. SSB, CW, 
AM and FM. AF output more 
than 1 watt. S Meter. Squelch 
control. BFO. Variable RF 
and AF controls. 4 -16 ohm 
output and phone jack. 
Power requirements 100/240v. 
AC. 12 -14v. DC. Size 270 x 
140 x 310mm. 

Pr ce £4250 Carr. 
Paid 

Our Li 32.50 Carr. 
Price Paid 

TRIO TR2 200 TRANSCEIVER 

Fully transis- 
torised port- 
able VHF 
Transceiver. 
Will transmit 
and receive on 
0 channels be- 
tween 144 -146 
MHz, 1. watt 
transmitter. 12v DC internal 
or external supply. Built in 
charger for ni -cad cells. 
Power /volume switch, squelch 
control, channel selector, mike 
socket, earphone/external 
speaker socket. Complete with 
microphone, 14448, 14472 
and 145,2 crystals. Size 134 
x 58 x 180mm. 

Price 79.50 Paid - 

TRIO JR310 
SSB 
RECEIVER 
Covers 
3.5, 7, 
14, 21, I, 

28, 
'28.5 
and 29-1 MHz 
bands and 
WWV 15DIHz. SOB, AM and 
CW. AF output more than 1 
watt. Crystal controlled BFO 
for SOB. S meter. ANT tc. 
AC 110/120- 220/240v. Size 

3 30 x 179 x 310mm. 

Price £75'00 Paid 

UR -IA RECEIVER 

4 Bands covering 550Kc /e -30 Mc /s. 
PET, S Meter. Variable BFO for 
SOB. Built -in Speaker, Band - 
spread, Sensitivity Control. 220/ 
240 v. A.C. or 12 v. D.C. Brand new 
with instructions. 

Our £25.00 Carr. 
Price 37p 

LAFAYETTE HA -600 
RECEIVER 

General coverage 150 -400 figs, 550 
Kç /s -30 Mc /s, FET front end, 2 
meth. filters, product detector, 
variable B.F.O., noise limiter, 
S Meter Bandspread. RF Gain. 
220/240 v. A.C. or 12 v. D.C. 
Brand new with instructions. 

Our £50.00 Carr. 
Price 50p 

OWS ALSO SEE 
PREVIOUS PAGES 

890 

UNR 30 RECEIVER 

4 Bands covering 550 Kc /a -30 Me /s 
B.F.O. Built -in Speaker 220/240 v. 
A.C. Brand new with instructions. 
Our 1 5.75 Carr. 
Price 37p 

BELTEK 
W5400 
CAR 
TRANSCEIVER 

Solid state mobile transceiver for 
12v DC neg. use. Transmits and 
Receives on any 12 of 28 channels 
between 144 and 146MHz. Power 
output lOw and 1w switchable. 
Controls: Volume /on /off, squelch 
channel selector Internal 3" 
speaker. Complete with dynamic 
mike, PTT switch, three sets of 
crystals for 144.48MHz, 14460 
MHz, 145.00MHz, mounting 
bracket and instructions. Size 
approx. 150 x 70 x 220mm. 

Our £75.00 P 
& P 

Price 50p 
SWR METER -Model SWR -3 
Handy SWR Meter for 
transmitter antenna 
alignment, with built - 
in field strength meter. 
Accuracy: 5 %, Im- 
pedance: 52, Indica- 
tor: 1001.A DC, full 
scale 5 section collap- 
sible antenna. Size: 
145 x 50 x 60 mm. 

PRICE 
P. & P. 25p 

SH628 STERE0 HEADPHONES 

Outstanding 
value. Soft 
ear-pads, 
adjustable 
headband. 
8 -16 ohms. 
20- 20,000 
Hz. Com- 

plete with lead and stereo plug. 

Our £ I.87 P. & P. 
Price 30p 

LHO2S STEREO HEADPHONES 

Lightweight 
headphones 
with padded 

- earpieces. 
4 -16 ohms. 
20- 20,000 
Hz. Com- 
plete with 

6 ft. cord and plug. 
Our 11,97 P. & P. 
Price L 30p 

TE1018 DE -LUXE MONO HIGH 
IMPEDANCE HEADSET 

Sensitive 
magnetic 
headset with 
soft earpade. 
Impedance 
2,600 ohms 
(d.c. 600 
hme). Fre- 

quency response 200 -4,000 Hz. 
Our £2.25 P. & P 
Price 30p 

BH.00I HEAD SET AND BOOM 
MICROPHONE 

Our 
Price 

MovingCoil.Ideal 
for language 
teaching, com- 
munications. 
Headphone imp. 
16 ohms. Micro- 
phone imp. 200 
ohms. 

£5.95 P. 
30p 

DHO2S STEREO HEADPHONES 
Wonderful 
value and 
excellent 
performance 
combined. 

'Adjustable 
headband. 8 
ohm imped- 
ance 20- 
12,000 epa. 
Complete 
with lead 
and ping. 

Our 
Price £225 P 

30p 

HAND -HELD 

2 -WAY 

WALKIE-TALKIES 

P. & P. 50p. 

SKYFON- 10011W. £2495 pair, 
P302 -2 CHANNEL 300MW. 
£5250 pair. 
P1003 -3 CHANNEL 1 Watt 
£7125 pair. 
LICENCE REQUIRED FOR 
OPERATION IN U.K. 

EA.4I 
REVERBERATION 
AMPLIFIER 
transistorised, 
battery opera- 
ted. Simply 
plug in microphone, guitar, etc. 
and output into your amplifier. 
Volume control, depth of reverbera- 
tion control. Beautiful walnut 
cabinet, 7t x 3 x 

Our £7.50 P'8` P. 
Price 15p 

SPECIAL BARGAIN! 
PHONIC 10 TWO, WAY 
SPEAKER SYSTEM 
Matched 

y 

pair of 
compact 
bookshelf 
speakers of 
unique 
design 
incorpora- 
ting '2" high 
frequency tweeter and 6" woofer. 
8 ohms impedance. 10 watts power 
handling. Size 348 x 228 x 110mm. 

GWS SPECIAL l+Q,BG 
PRICE aka J 

per pair. P. & P. 50p plus VAT. 

AUDIOTRONIC AHAI01 STEREO 
HEADPHONE AMPLIFIER 

All silicon 
t ra n,sis t or 
amplifier op- 
erates from 
magnetic, 

ceramic or tuner inputs with twin 
stereo headphone outputs and 
separate volume controls for each 
channel. Operates from 9v battery. 
INPUTS: 5m V /100mV. 
OUTPUT: 50mV per channel. 

Our £7.50 P. & P. 
Price 20p 

i,, R 

AUDIOTRONIC 
AR.I000 SPORTSMAN 
AM /FM PORTABLE RADIO 
5 wavebands 
covering 
AM535 
1065KHz 
FM 88- 
108MHz. 
AIR 108 - 
135MHz. 
PB 147 - 
174MHz. . 

WB 162. 
5MHz. Large horizontal elide dia 
with logging scale. Slider volume 
and squelch controls. 7 section 
telescopic aerial for FM and built 
in ferrite bar for AM. AFC. 3in. 
speaker. Earpiece soçket. Size 
152 x 79 x 219mm. Battery /mains 
operation. 
OUR 
PRICE E11.50 P. & .P 35p. 

AjJDIOTRONICAMR -900 GLOBAL 
AM /FM PORTABLE RADIO 

lo wavebands 
covering 
AM: 535- 
1605 kHz, 
LW: 150- 
380 kHz, 
ME 1.6- 
4.00 MHz, 
SW1: 4P- 
8 MHz, 

SW2: 8P-1.6 MHz, S W3: 16- 
24 MHz, PSB1: 30 -50 MHz, 
PSB2: 148 -1.74 MHz, FM 88- 
108 MHz, AIR: 168 -136 MHz. 
Features time zone snap and 
timing dial. -Large clear scale. 
Telescopic aerial and built in 
aerial. AFC or FM. 6" x 4" 
speaker and personal earpiece. 
Battery /mains operation. Sise: 
345 x 133 x 305mm. 
OUR 
PRICE £36.00 F. & P- 50p. 

AUDIOTRONIC 
DIGITAL CLOCK RADIO ADC.I 

Covers AM 540 - 1600 KHz. 
FM 88 - 108 MHz with AFC 
Illuminated dial. 24 hour alarm 
setting. Wake up to the sound of 
music or loud buzzer. Sleep switch 
will automatically turn off radio 
etc. Internal speaker plus socket 
for earpiece or pillow speaker. 
AC 240v. Size 254 x 92 x 178mm. 
Complete with earpiece, and 
operating instructions. 
OCR 
PRIM I2.50 P' & P. 50p. 

NOW AVAILABLE! 
ADC II DELUXE 

rVERSION OUR 
PRICE £ 14.95. P. & P. 50p. 

AUDIOTRONIC DOLBY- `B' 
NOISE REDUCTION UNITS 
Reduce tape hiss by 3dB at 60011, 
6dB at 1200Hz and 1ObB for all 
frequencies above 3000Hz. 
Size 16;" x.8" x 3; ". AC 200/250v 

PROCESS FOUR 
For use with semi- professional tape 
recorders. Freq. res. 30Hz -20KHz 
± 2dB. S/N better than 70dB. 
Full source tape monitoring. 
Record /Replay metering. Switch - 
able multiplex filter. Supplied with 
test tape. 
Our £50.00 P & 
Price 50p 
PROCESS TWO 
For use with cassette and tape 
recorders. Freq. res. 30Hz -20KHz 
± 2dB. Off tape monitoring. 
Switchable 111111tiplex filter. Two 
Dolby calibration meters. 9/N 
better than 70dB. 
Supplied with test cassette or tape 
as required. 

Our Price £3450 50p 

FM TUNER CHASSIS 
8 TRAN- 
SISTOR HIGH 
QUAL- 
I T Y 
TUNER. 
S I Z E 
O N L Y 

6 x 4 x 2,din. 3 I.F. stages. 
Double tuned discriminator. Ample 
output to feed most amplifiers. 
Operates on 9V battery. Coverage 
88- 108Me /s: Ready built ready for 
use. Fantastic value for money. 

Our £5.95 P, & P. 
Price 20p 

A1018 FM TUNER 

Specification 
as above 
chassis but 
complete in 
cabinet with 
on /off switch 
Size 

y 

x 
., x5 ". 

Our £9.65 P & P 
Price 30p 
Stereo multiplex adaptor 5497. 

AUDIOTRONIC 
AM/FM Portable Radio AR3000 

4 
wavebands 
ring FM 

87 108 
MHz, 1íW 
510 - 1605 
IUta, LW 
145 - 285 
KHz, BS 
5.8 - 12.5 
MHz. Push 
button wave 
change plus 
AFC and on /off. Thumbwheel 
tuning. Slider volume and tone 
controls. Earphone socket. Built in 
and telescopic aerials. Car aerial 
socket. Battery/Maim operation. 
OUR 
PUCE £ 14.95 F. & P. 50p - 

AUDIOTRONIC 
ACR3500 CAR RADIO 

Manual tuning of Medium and 
Long waves. 12v pos. or neg, 
earth. Complete with speaker. 
mounting brackets and instruc- 
tions. 
Our £750 " P 

P 
Price 50p 
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LONDON'S LARGEST STOCKS, 
INCLUDING PRODUCTS BY- 

GW5 fl 

ARMSTRONG 
CAMBRIDGE 

KEF- LUX -NIKKO 
SANSUISANYO 

SON Y-TEA C 

TRANSCRIPTO RS 
TRIO -UHER 

YAMAHA 

L`'.- Prices on request or 
send S.A.E. for full Discount List 

ALL EQUIPMENT IS FULLY 
GUARANTEED AND COVERED 

'BY 12 MONTHS FREE SERVICE!. 

r.-- PRICES SUBJECT TO 10% VAT1 
Order w Ih con£ dence by Post- but 

value ell orde 
ncled m 

And 
puck ng and send cash mth ceders 
PLEASE PRINT NAME & ADDRESS 
CLEARLY IN CAPITALS. 

TELEPHONED 
ORDERS ACCEPTED 
FROM ACCESS and 
BARCLAYCARD 
HOLDERS 

CREDIT TERMS 
FOR PERSONAL 
CALLERS Ion sales 
of Ebn and over!. 

Pr,C, correct =18-11-78'^ I A n er. seÉ.á o É., ".e. 

SILVEUP i0 33½%DR I ,a= !0W5 
AUDIOTRONIC 
AHP -8D 8 Track Stereo 
Tape Deck 
Can be used 
with most hi -fi 
amplifiers. 
Push button 
track selector 
and illumina- 
ted track 
indicators. Attractive cabinet with 
black and silver trim. Output level 
750mV. AC 220/240v. 

PR CE £ I I.95 P. & P. 50p. 

AUDIOTRONIC 
ACD.660 Stereo Cassette 
Deck 

A beautifully 
styled 4 track stereo 
deck with an outstanding speci- 
fication offered at a remarkably 
lbw price. Incorporates a host of 
features including switchable noise 
fitter normal /chrome tape selector, 
twin VU meter, slider record/ 
playback level controls, front panel 
headphone socket, recording indi- 
cator lamp, phono /Din line input 
sockets, 3.5mm mike input sockets 
etc. etc. Frequency response 
40 -12KHz (40- 16KHz) (Cr02) 
S /N -45dB. Crosstalk 45dB. Separa- 
tion-35dB. Noise limiter -6dB at 
10KHz. Complete with phono 
connecting leads. 
OUR 
PRCE £3950 Z s 50p 

BINATONE 
DSI00 
DIGITAL 
CLOCK 

240v. mains operation. Ivory case 
with large clear numbers for 
hours, inutes and 

s 
a onds. 

Approx. é ze 6'i" x 3" x3h ". 
OIIR 
PRICE £4.50 P. & P. 30p. 

SPECIAL PURCHASE! 
BSR 8 TRACK PLAYER CHASSIS 

Fa 
L BSR 8 track 

chassis as used in 
Model TDSS 
complete 
with silver 
and black 
escutcheon 
ready to fit into cabinet. Output 
125mV. AC 240v. Overall size 
approx. 1885 x 215 o BOmm. 

PRICE £8.95 P & P 50p. 

NEW STORE IN 
TUNBRIDGE 

WELLS 
53/57 Camden Road, 

Tunbridge Wells 
Tel. 23242 

FERGUSON EXPORT MODELS I MINUTEMAN 
MM3 
POCKET 
CALCULATORt 

FERGUSON 3408 STEREO 
TUNER AMPLIFIER 
Covers FM 88 -108 MHz. Five push 
button tuning scales, 8 +8 watts 
rms. Inputs for stereo ceramic 
cartridge and tape etc. Separate 
bass treble, balance and volume 
controls. 

Our £31.50 P. & P. 
Price 50p 

8416 STEREO TAPE DECK 
4 track, 70, 31, 11 i.p.s. Stereo/ 
mono record /play. 7" reels, Inputs 
for dynamic mikes, radio, gram. 
Complete with cover. 

Our £41.95 P. & P. 
Price 75p 

SINCLAIR PROJECT 80 
PACKAGES 
2 o Z40 /Stereo 80 /PZ5 .. £2500 

P. & P. 37p 
2 x Z40 /Stereo 80 /PZ6.. £2775 

P & P 37p 
2 x Z60 /Stereo 80 /PZ8.. £3045 

P. & P. 37p 
Transformer for PZ8 .. £4.05 
Project 80 A.F.U. ...... £6.95 
Project 80 FM Tuner.... £1195 
Project 80 Stereo Decoder £7.45 
All other Sinclair Products stocked. 

PORTABLE 

CASSETTE 

RECORDER 

CT5050 

Instant recording and playing. 
Piano key controls. Automatic 
level control. Built in speaker. 
Complete with remote control 
microphone, carrying case and 
shoulder strap 

/1 OUR 
PRICE £8.50 P. & P. 50p. 

AUDIOTRONIC 
LOW NOISE CASSETTES 
Top Hi -Fi quality in library cases 
TYPE 5 10 25 
COO £189 £253 85.99 
C90 £195 £3.62 £8.59 
C120 £2-29 £4.48 £10-63 
P. & P. 15p. 
Cassette Tape Head Cleaner 30p 

3-STATION INTERCOM KE.630 

Master and two sub stations. Can 
be used on desk or wall mounted. 
Complete with cable and batteries. 

Our £525 P & P 
Price 50p 

Size only 4 " 
X 3" x 1". 
8 digit display with overflow and 
error indicators. Floating decimal. 
Adds, subtracts, multiplies and 
divides. Chain and mixed cal- 
culations. Constant factor for 
series multiplication or division. 
Complete with batteries, instruc- 
tions and case. 
OUR 
PR CE £23.95 P. & P. 25p 

SINCLAIR 
POCKET 
CALCULATORS 

CAMBRIDGE 

To build yourself. 
Complete kit of 
parts with step 
by step instruc- 
tions to build a 
full specification pocket sized 
calculator. 

1<.L - 
LTsIL L 
l L,IL 

is., Li. 
LL+t 

PR CE £24.95 P. & P. Free 

(Also available ready built 
Rec. Price 029.95) 
OUR 
PR CE £27.20 P.' P. 25p 

ALSO AVAILABLE 
SINCLAIR EXECUTIVE 
/ Rec. Price £300 
?I: IL £35.45 
EXECUTIVE -MEMORY 
Rec. Price £4900 
GDR 

CE £40.75 PRI 
P. & P. Free 

AUDIOTRONIC 
Stereo Headphones 
LSH.20 Individual 
volume controls 
Stereo mono 
switch. 8 ohms. 40- 
19,000 Hz. 
£3.50 P & P 30p 

LSH.30 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30- 20,000 Hz. 
£5.50 P & P 30p 
LSH.40 Two way 
speaker system. 
Individual volume 
controls. 8 ohms. 
20- 20,000 Hz. 
£6.95 P & P 30p 

LSH.60 3" speaker 
units. S ohms. 20- 
20,000 Hz. Com- 
plete with zipped 
carrying case. 
£8.50 P. & P. 30p 

LQH.400 4- channel 
dynamic head- 
phones. Each ear- 
piece has 4 drive 
units. 4-32 ohms. 
20- 20,000 Hz. 
£9.95 P. & P. 30p 

e 
th self 

powered energiser -- 

and control unit 
with headphone/ 
speaker selector. 
4 -32 ohms. 20- 

24' 000 Hz. 215.95 P. & P. 30p 

RECORD DECKS 

Carriage and Packing 50p 

B.S.R. McDONALD 
C114 Mini .. 

C129 Mono .. 

C137 .. 

510/TPD1 .. 
610 
610/TPD1 .. 
710 .. 

810 .. .. 

MP60 .. 
MP60/480ó .. 

MP60/TPD1 . . 

MP60/TPD2 
HT70 
HT70/G80ö 
HT70/TPD1 

CONNOISSEUR 
BD1 Kit .. .. .. 
BD1 Chassis .. 
BD2 /SAU2 /Chassis 
B D2/SAU2 /Plinth /Cover 

GARRARD 
2025 T 
2025TC /KS40A 
SP25 III . - 

SP25111/4800 
SP25/M75 -6 
86SB .. 
SL65B .. 

5172B .. 
SL95B .. 

401 . 

ZERO 100A 
ZERO 100S 
Zero 100 SE 

GOLDRING 
G99 . 

G191P/C .. 

GL69/2 .. 
GL72 .. 
GL72/P .. 
GL75 .. 
GL75P . 

GL78P/C .. 
GL85P/C 

£3.95 
£5.50 
£7.00 

£1395 
21055 
21545 
£2115 
£26.30 

£B -25 
£1090 
£13-20 
£1125 
£1100 
01425 
116 -55 

£9.10 
£1135 
£2270 
£2820 

£685 
£6.95 
£985 

810.95 
£1390 
218.50 
£11.15 
£1775 
£8115 
£2435 
£34.10 
£3140 
62700 

£22-50 
£22-50 
£1576 
£2545 
£5875 
£3280 
841-65 
£5825 
£7200 

RECORD DECK PACKAGES 

Complete units with Stereo cart- 
ridge ready wired in plinth cover. 

GARRARD 
2025 TC /9TAHCD .. £11.35 
SP25 111/0800 .. .. 01880 
SP25 111/M44E .. .. £1795 
SP25 111/9144 -7 .. 817-50 
SP25 111/M55E .. 218.50 
SP25 111 Module /M75 -6 £19-45 
AP76 /0800 .. .. 82545 
AP76 /G800E .. .. £2885 
AP76 /M44E .. .. £2770 
AP76/11144 -7 .. . - 827.20 
AP76 /M55E .. .. £28.30 
AP76 /M75ED .. .. £8490 
AP76 /M75EJ .. .. £80-90 
AP76 Module H75-6 . 229.10 
865E Module /M75 -60M £3250 
AP96 Module M75 -6 £3320 
ZERO 1008 Module/3193E £44.15 
Zero 100SB Module M75.6SM84480 

B.S.R. McDONALD 
210/SC7M .. 
MP60/G800 . 

MP60/TPD1/0800 
MP60/3144-7 . 

HT70/TPD1/0800 

GOLDRING 
GL72/G800 
GL75/0800 
GL75/G800E 
GL78/G800 
GL78/G800E 

£7.40 
£1650 
£1580 
£1750 
£19-20 

£3480 
£3910 
841.55 
£4245 

DIGITAL CLOCK MECHANISM 
DT.55B c - 

ea s 
Features 24 hour alarm setting 
with built -in buzzer. On /off and 
auto alarm 'sleep' switch. Illu- 
minated rotary dial with hours, 
minutes and seconds. Auto- 
matically turns off TV, radio, 
light, etc. and with autosetting 
will switch on again when required. 
AC 240v. operation. Switch 
rating 250v. 3A. 

AME £5.95 P . & P. 3op. 

EMI LOUDSPEAKERS 

Model 350. I3" X 8" 
with single tweeter/ 
crossover. 20- 20,000 
Hz. 15 watt RMS. 
Available 8 or 15 
ohms. £785 each. 
P. & P. 37p. 
Model 450. 13" x 8" 
with twin tweeter/ 
crossover. 55- 13,000 
Hz. S watt RMS. 
Available 8 or 15 
ohms. £3.62 each. 
P. & P. 25p. 

SPECIAL OFFER! 
STEREO 
SPEAKERS 

Matched pair 
of stereo book- 
shelf speakers. 
Deluxe teak 
veneered finish. 
Size 140" x 9" 
x 70 ". S ohms. 
8 watt RMS. 

16 watt peak. Complete with DIN 
lead. 
Our £ 1 2.95 Carr. 
Price L 7 50p 

PHILCO FORD MODEL 5248 
MAINS TAPE 
RECORDER 

4 track, 
2 speeds (35 
i.p.s. & 15 
i.p.s.). Piano 
key type con- 
trols, tape counter, recording level 
meter, volume A tone controls etc. 
Complete with hand microphone, 
direct recording lead, 1800' of tape 
with spare spool. 200/250V AC 
operation fully guaranteed. 
OUR PRICE £2755. C & P 75p. 

SPECIAL OFFER! 

FRUSTRATED EXPORT ORDER 
PHILCO FORD 
MODEL 5245 
MAINS TAPE 
RECORDER 
2 track BOIL 
deck with push 
button controls 
for easy opera- 
tion. Tape 
counter and volume control. 
Complete with hand microphone, 
Direct recording lead, 1200' reel of 
tape & spare spool. 200/250V AC 
operation. Fully guaranteed. 

£44.95 OUR PRICE £1750. C & P 75p. 

ri.IR11.SM1TH S CO (RAo1o)itD 
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES 

CENTML LONDON - - 311. Edgware Road, W.2. Tel :014620387 
257/8, Tottenham Court Rd, W.1. Te1:01- 5800670 382, Edgware Road. W.2. Tel: O1. 7234194' 
10, Tottenham Court Rd, W.I. Tel :01-637 2232 152 /3, Fleet Street,E.C,4. Tel :01- 3532833 
27. Tottenham Court Rd. W.1. Tel .01 -636 3715 378, Harrow Reed. W.B. - Te1:01- 2869530 
S7, Tottenham Court Rd. W.1. Tel 01.580 3739 ESSEX 
21. Old Compton Street, W. 1 Tel :01- 4379369 86, South Street.ROmford. Tel :Remford20218. - 

3. Lisle Street. W.C.2. Tel :01- 437 8204 SURREY 
34. LialeStreet. W.C.2. Tel :01- 4379155 1046. Whitgift Centre. Croydon. Tel :01- 681 3027 

- 118. Edgware Road, W.2. Tel :01-7239789 27. Eden Street. Kingston. Tel: 01. 5467845 
183, Edgware Road, W.2. Te1:01- 7236211 32, Hill Street. Richmond, Te1:01- 9481441 

ALL BRANCHES OPEN 9 a.m. -6 p.m. MONDAY TO SATURDAY 
HEAD OFFICE and MAIL ORDER DEPARTMENT 

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ 
TELEPHONE 01. 205 3735 
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H.qq . 
SHORT -WAVE 

KITS 

WORLD -WIDE RECEPTION 

Famous for over 36 years for Short -Wave Equip- 
ment of quality, ' H.A.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Rams, etc. 

1974 "DX" RECEIVER 
Complete kit -Price 24.80 (incl. p. & p. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume. " -"I bave 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 chassie, 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 
"R plus" (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 details. 

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

EX COMPUTER PC PANELS 
2 x 4 in. packed with semiconductors and 
top quality resistors, capacitors, diodes. etc. 
Guaranteed min. 35 transistors plus data. 

10 boards SOp (12p) 

SPECIAL BARGAIN PACK 
25 boards for LI (30p). 
Panels with 4 Power transistors sim 0C28 

50p (I op) 

ELECTROLYTICS 
6000µ 75v 44 x 2in. dia. 55p (14p) 

5000µF 90v, 8000µ 55v 41 x 3in dia. 50p (24p) 

I0,000µ 35v, 5,00Oµ 35v 44 x 2in 40p (12p) 

2O00µ 25v wire ends ISp (6p) 

3A diodes 4 for 50p (7p) 

250 mixed capacitors 60p (94p) 

250 mixed resistors 60p (9f p) 

250 mixed HI -STAB resistors 60p (91p) 

200 Si Plana diodes S0p (7p) 

Sub -min co -ax. connectors 4 prs. 50p (7p) 

Min. glass neons 12 for 50p (7p) 

Reed Relays mixed 10 for SOp (7p) 

Micro switches 8 for 59p (9p) 

Assorted Relays 8 for El (I8p) 
10 way terminal blocks 10 for 55p (15p) 

Papst extractor /blower fans 100 c.f.m. 
44 x 4¢ x 2in. £3.50 (28p) 

Q.H. bulbs 12v 55w 50p (6p) 

Postage and package shown in brackets. 
Please add 10% VAT to prices. 

KEYTRONICS I 

(Mail Order only) 

44 EARLS COURT ROAD 
LONDON WL 01- 478 8499 

892 

s SINCLAIR 

CAMBRIDGE 
CALCULATOR ONLY £26451 (£300) 
Also available Sinclair Executive Cale £34 (£3.70) 

AMTRON AND JOSTY KITS 
SPECIAL BARGAIN OFFER 
To celebrate our introduction of these famous 
kits we are offering them free of VAT and postage. 
All models stocked. Send sae for a quote by 
return. 

SINCLAIR EQUIPMENT 
e 4+ __e. f+ i+ 

S rrr,: _1 -1 1 l: 
II 

Project 605 ' 

(DEFINITELY IN STOCK!!!) £19.90 (£230) 
System 2000 (Special offer) £26.00 (£2.50) 
240 £4.25 (63p) Q16 £5.90 (79p) 
Z60 £5.38 (74p) PZ5 £3-47 (57p) 
Z30 £3.50 (55p) PZ6 £5.95 (99p) 
Z50 £4.30 (65p) PZ8 £6.40 (84p) 
Stereo 80 Pre -amp £9.53 (£1.05) 
Project 80 Tuner - 

£8.95 (£1.10) 
Project 80 Decoder £5.69 (77p) 
Project 80 AFU £5.38 (74p) 
Project 60 AFU £4.40 (64p) 
Stereo 60 Pre -amp £7.80 (98p) 
Trans for PZB £2:95 (50p) 

PROJECT 60 KIT £2.70 (49p) 
Our extremely popular kit contains the extra 
capacitors, din plugs and sockets, cable and 
fuseholder needed to complete Project 60. 

BATTERY 
ELIMINATOR £3.60 (58p) 
BARGAIN 
The most versatile 
battery eliminator ever 
offered. Switched out- 
put of 3V, 4.5V, 6V, 
7-5V, 9V and 12V at 
500mA. 
Other eliminators 
stocked 50mA unless 
stated: - 
44V £1.50 (30p); 6V £1.50 (30p); 9V £1.50 (30p); 
7fV cassette type £2.25 (30P); Double 4 }V + 4 *V 
£2.50 (35p); Double 6V + 6V £2.50 (35p); Double 
9V + 9V £2.50 (35p); Switched model giving 6V, 
7 +V and 9V at 400mA £4.00 (50p). 

IC RADIO CHIP TBA651 £2.10(320 
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 & T -DECS 
S -DECS £1.44 (25p) I i 
T -DECS £2.88 (40p) 
(2 -DEC A £318 (43p) t 

`-Rÿ 
t 

B £5.94 (71 p) - ' 
is tlil IC carriers .4"-- 

£1.20 (17p) 
, 

SINCLAIR 
SUPER IC12 

With 

44 page 
booklet and 
printed 
circuit 

(43p) r 
DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version 11-55 (26p). Stereo 
model with balance control £350 (46p) 
IC12 POWER KIT 
Supplies 28V 0.5 Amps £247 (50p) 
LOUDSPEAKERS FOR THE 1C12 
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. 
Mono 60p (17p). Stereo £1.20 (23p). 

SEND SAE FOR FREE LEAFLET ON KITS 

ECONOMICAL QUADRAPHONICS 
£1195 (£1.50) 

Eagle AA10 Quadraphonic Synthesizer. Com- 
plete, self -contained matrix system in attractive 
cabinet. Just feed ordinary 2 channel stereo Into 
it and connect outputs to 4 loudspeakers to obtain 
the latest experience in sound. 35 watts rms/ 
channel. 

SWAN LEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. Official 
credit orders from schools etc, welcome. 
Mail order only. No callers, please. 

THE RADIO SHOP 
16 Cherry Lane, Bristol BS1 3NG 
Te/.: Bristol 421196. STD Code 0272 

Your West Country shocefor electronic 
components and solid state devices 

Mains operated relays. B11A base 
3 pole change -over 10A. 35p post paid. 
Bases 1ßp. 
Multiturn Potentiometers 
Ex Equip. Relcon 1K ±1% 
Good condition 25" spindle 30p post 
paid. 
Mains Slow Motion Motors 
1 Rev. per 6 mins. 2" dia 11" Deep 45p 
post paid. 
Hook up Wire 1/024 PVC ins Asst 
colours 4 x 100yd Reels only £1.75 
post paid. 
AIRCRAFT BAND CONVERTER 
Circuit, instructions and components. 
All you need is a tobacco tin. 

Price £1.40, post paid, 
TRANSFORMER 
Mains input 240, output-0.75V-5.5V- 
13V-1 amp. Size, height 3" x 3" x 2f" 
shrouded + 2 fuse holders. 

95p, post paid. 
5 COMPUTER PANELS 
9e x 7" min 35 trans. 0C44 EQ ACY17 
2 Trim Pots min 70 condensers. 
Min 80 diodes inc. 0A81 + resistors. 
Most transistors have long leads. 

£1.25, post paid. 
1973 CATALOGUE 
Over 25 kits. Over 30 books. Plus 
components, cases, etc. 

Only 10p, post paid. 
ALL PRICES INCLUDE Y.A.T. 

AUTOMATIC 
WIRE STRIPPER 

AS SUPPLIED TO 

LEADING ELECTRONIC COMPANIES 

INCL. PP S VAT 

GRIPS AND STRIPS 

WIRE 

IN ONE OPERATION 

IDEALGIFT 
ELECTROLINK 
ULLSWATER CRESCENT 

COULSDON CR3 2UG SURREY 
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POWER 

SUPPLY 

UNITS 
AC-DC L DC-DC 

Different Voltages 
All English make 

Fully Guaranteed 
for parts & labour 

AC.601 240V A.C. INPUT 
OUTPUTS 3V, 4 5V, 6V, 7.5, 9V & 12V D.C. 
MAX. CURRENT 500mA 

AC.301 INPUT 240V A.C. 
OUTPUT 6V, 7.5V, 9V D.C. 
MAX. CURRENT 500mA 

AC.201 INPUT 240V. A.C. 
OUTPUT 9V & 12V. D.C. 
MAX CURRENT 1 AMP 

AC.105 INPUT 240V A.C. 
OUTPUT 12V 
MAX. CURRENT 6 AMP 

AC.101 INPUT: 240V A.C. 
OUTPUT 6V OR 7.5V or 9V 
MAX CURRENT 500mA 

DC.301 FULLY STABILIZED 
INPUT: 12V D.C. 
OUTPUT 6V, 7 5V & 9V D.C. 
MAX CURRENT 500mA 

DC.101 Suitable to use from Car cig. lighter. 
INPUT: 12V DC 
OUTPUT 7.5V or 9V DC 
MAX CURRENT 500mA 

NORMAN ROSE 
(ELECTRICAL) LTD., 

Head Office: 
"Norman House" 
8 St. Chad's Place 
London WC1X 9HJ 
Telephone: 01 -837 9111/3 

Manchester Branch: 
25/27 Harkness St Ardwick 
Manchester M12 6DS 
Telephone: 061 -273 1498 

Birmingham Branch: 
29 Constitution Hill 
Birmingham 19 

Telephone: 021 -236 4710 

Bradford Branch: 
10 Sackville Street 
Bradford, Yorkshire 
Telephone: 0274 26104 

TO SPARK YOUR 
IMAGINATION! 

Kit comprises 
EVERYTHING :, 

Case, cables, 
coil connectors, 
Silicon grease, 
0 -page 
instruction 
leaflet. 

IJFI!ilhI 
Electronic Ignition Kit 

only £9.35 
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: £9.35 inc. 
V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also 
available £11.55 inc V.A.T. and postage. GUARANTEED 5 YEARS r __fif__ ®__Ell 
ORDER NOW To: ELECTRONICS DESIGN ASSOCIATES, 

I82 Bath Street, Walsall WS1 30E. Phone: 33652 
Please send me one SPARKRITE Kit complete. I enclose II 
P.O. /Cheque for f9-35. Or for ready built unit £1.1 55. 

1 

1 

NAME 

ADDRESS 

1 

1 

t 

893 

(Live near Walsall? Call in for an actual workshop 
demo. It really is convincing). PW 
IN M - - ® MIEN 
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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 or £ p 
07 20 I 7.0 x 6.0 x 6.0 2.32 30 
49 60 3 1 9.9 x 77 x 8.6 3.45 36 
50 100 5 9.9 x 8.9 x 8.6 3.79 52 
51 200 - 8 2.1 x 9.3 x 10.2 6.45 52 
52 250 13 I 2.1 x 11.8 x 102 8-41 67 
53 350 15 4.O x 10.8 x I I 8 11.22 82 
54 500 19 4.0 x 13.4 x 11.8 16.25 - 
55 750 29 72x 14.0 x 14.0 22.10 
56 1000 38 7.2 x 16.6 x 14.0 29.87 - 
58 2000 60 21 .6 x 153 x 18.1 49.25 - 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Taps P & P 

No. (Watts) lb or £ p 
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 71x 7.7 0 -115- 200 -220 -240 2.89 36 
66 300 6 4 9.9 x 9.6 x 8.6 5.63 52 
67 500 12 8 12.1 x 11.2 x 10.2 8.36 67 
84 1000 19 8 14.0 x 13.4 x 14.3 ,. ., 1519 82 
93 1500 30 4 14.0 x 15.9 x 14.3 - 
95 2000 32 0 172 x 16.6 x 14.0 3917 
73 3000 40 0 21.6x 13-4x 18.1 28.70 

CASED AUTO TRANSFORMERS 
I I5V 500W enclosed transformer, with mains lead and two I15V 
outlet sockets. £9.49. P & P 67p. 20 Watt version £2.02 P & P 27p. 

TRANSFORMERS 
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P 

No I2V 24V lb oz 

PLEASE NOTE 

NEW ADDRESS 
AS BELOW 

£ P 
Ill 0.5025 8 4.8x 2.9x 3.5 0.12V at 0.25A x21.22 22 
2131.00.5 1 4 6.1 x 5.8x 4.80.12V at 0.5Ax 2 I.44 22 
71 2 I 1 12 7.Ox 6-4x 6I 0.12V at IA x2 1.90 22 
18 4 2' 212 8.3x 7.7x 7.0 0.12V at 2A 2 2.68 30 

70 6 3 3 8 8.9 x 8.Ox 7.7 0.12V at 3Ax2 320 42 
108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 3.60 52 
72 10 5 6 -4 9.9x 9.6x 8.60.12V at5Ax2 4.25 52 
11612 6 612 9.9x10.2x 8-6 0.12Vat 5Ax 2 5.10 52 

17 16 0 8 12 12 -I x 9.9 x 102 0.12V at 8A x2 6-56 52 
115 20 10 II 8 14.Ox 9.6x 11.8 0.12V at IOAx2 8.36 67 
187 30 15 15 8 14-Ox 12.1 x 11.8 0.12V at 15A x2 15.40 82 
226 60 30 32 0 172 x 15.3 x 14 -0 0.12V at 30A x2 28 -44 

30 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 

No. lb oz £ p 
112 0.5 14 6.1 x 5.8 x 4.8 0- 12- 15- 20- 24 -30V 1.42 22 
79 1.0 2 4 7.0 x 6.7 x 6.1 1.92 36 

3 2.0 3 4 8.9 x 7.7 x 7.7 2.90 36 
20 3.0 4 8 9.9 x 8.3 x 8.6 3.58 42 
21 4.0 6 4 9.9 x 9.6 x 8.6 425 52 
51 5.0 6 12 12.1 x 8.6 x 102 5.30 52 

117 6.0 8 0 12.1 x 9.3 x 10.2 6.31 52 
88 8.0 12 0 12.1 x 11.8x 102 8.18 67 
89 19.0 13 12 14.0 x 102 x I I 8 10.33 67 

50 VOLT RANGE 
Amps. Weight Size cm. Secondary Taps P & P Ref. 

No. 
02 
03 
04 
05 
06 
07 
18 
19 

Ref. 
No. 
124 
126 
127 
125 
123 
40 

120 
121 
122 
189 

lb or 
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 x 102 x 8.6 526 52 
4.0 10 0 12.1 x 10.5 x 102 6.99 52 
6-0 12 0 14.0 x 10.2 x 11.8 10.35 67 
8.0 18 0 14.0 x 12.7 x 11.8 13.51 97 

10-0 25 0 172 x 12 7 x 140 ,. 1693 
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 0-24-30-40-428-69C 1-93 36 
1.0 3 4 8.9 x 7.7 x 70 2.70 36 

2.0 6 4 9.9 x 9-6 x 8.6 425 42 
3.0 8 12 12.1 x 9.9 x 102 6.46 52 
4.0 13 12 12.1 x 11.8 x 102 8.36 67 
5.0 12 00 14°0x 102x 11 .8 9 85 87 
6.0 15 8 14.0 x12.1 x 11.8 , 12.14 82 
8.0 25 00 14-0x 14.7x 11-8 1365 

10.0 25 0 17.2 x 12.7 x 14-0 2009 
12.0 29 00 172x 14.0x 14-0 22.49 
MINIATURE TRANSFORMERS WITH SCREENS P & P 

Ref. MA. Weight Size cm VOLTS L p 
238 200 2 2.8x2-6x2.0 3 -0 -3 I.31 10 
212 IA IA 1 4 6-Ix5.8x4'8 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- 0x2-9x3.5 0 -9, 0 -9 1.52 10 
207 500,500 100 6- lx5-4x4-3 0- 8- 9.0 -8 -9 203 22 
208 IA, IA 1 12 7-0x6-4x6-I 0- 8- 9.0 -8 -9 2.73 30 
236 200,200 4 4.8x2-9x3.5 0- 15.0 -15 I.52 10 
214 300,300 I 4 6-1x5-8x4-3 0 -20, 0 -20 1.60 22 
221 700 (D.C.) I 8 7-0x6-1x6 1 20- 12- 0 -12 -20 1.41 30 
206 IA, IA 2 12 8-3x7-7x7-0 0- 15 -20, 0 -15 -20 3.08 36 
203 500,500 2 4 8'3x7-Ox7 D 0- 15 -27, 0 -15 -27 2.82 38 
204 IA, IA 3 4 8-9x7-7x7 7 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. 

894 

Audio 
THE HI -FI 

MAGAZINE FOR 
LEISURE LISTENING 

Britain's exciting new -style magazine in 
music and hi -fi, AUDIO is about every 
important aspect of the modern sound 
scene from the make -up of sound, to the 
latest means of reproducing it . . . the 
equipment, its installation and its operation. 
AUDIO examines new trends, looks at the 
latest discs and tapes, shows you how to 
get the most for your money in clarity, 
definition and craftsmanship. 

Audio 
Published third Friday of each month 20p 

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. 14 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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SUPERSOUND 13 HI -FI MONO 
AMPLIFIER 

A superb Solid state audio 
amplifier. Brand 
new components 
throughout. 5 

silicon transistors 
plus 2 power out- 
put transistors in 
push -pull. Full 
wave ectifica- 
t ion. Output 

' approx. 13 watts 
r.m.s. into 8 ohm. Frequency response 121Tz -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. 4OmV for full output. Sufplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3" high x 6" wide x 70" deep. 
AC 200/250V. 
PRICE £1180. P. & P. 40p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
q u a t e 

Smoothing with negligible hum. 
Valve lice up: -2 x ECL86 Triade Pentodes. 1 x ESN 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
out. 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 Seem /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 withnegligible 
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 £9.90P. &P. 50p, 

POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched fully smoothed D.C. outputs giving 6v. and 
70v. and 9v. and 12v. at 1. amp on load (1 #amp in- 
termittent). 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" o 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready PRICE £5.00 built and tested. P. & P. 35p. 

BLACK ANODISED 18g, ALUMINIUM HEAT SINKS. 
For TO3, complete with mica's and bushes. Size 22:" X 
3" approx. 281, pair. P. & P. 81, 

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6" 
5 for 55p P. and P. 13p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS..Giving 13 alternatives. Primary: 0- 310 -240e. 
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 35in. wide x 3in. deep. 
Price £2.10 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9 -0 -9 at 500mA. £1.00. P. & P. 25p. 
Pri. 200/240v. Sec. 12- 0 -12 -at 1 amp. £1.10. P. & P. 26p. 
Pri. 200/240v. Bec. 10 -0 -10 at 2 amp. £1.85. P. t P. 35p. 

CENTRE ZERO MINIATURE MOVING COIL METER. 
100µA. For balance or tuning. Approx. size 1" z 1" x I" 
deep. Limited number. 88p. P. & P. 12p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER. 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -18v. battery or from H.T. line 200 /300v. Frequency 
response 1511z- 25KHz. Gain 28dB. Solid encap- 
sulation size 13' x 1#' x 5'. Brand new complete 
with instructions. Price,£100 P. & P. I5p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A most for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 
O 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 .. .. .. .. 90 
Transistor Characteriaties .. .. .. .. £1.15 
POST FREE. 
All three together .. .. ... .. . 52.60 

NEW ISSUE 
Thyristor, Trias, Diac etc. encyclopedias. 95p, Post Free 

RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. t 
LATEST B.S.R. 0109/0129 AUTOCRANGER UNITS 
with latest stereo /mono compatible cartridge £7.80+ 
50p P. & P. 
GARRARD SP25 Mk ID with heavy precision machined 
die cast turntable £1058, Carr. 55p. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100, 
SP25 II and III, SL6511, AT60 etc. or B.B.R. C109, 
C129, All etc. Black leatherette finish. Size 125" x 
145" X 35" high ( approx, 7 #" high, including rigid 
crooked acrylic cover). 
NOW ONLY 54.95, PI & P. 701, 

LATEST ACOS GP81I1SC mono compatible cartridge with 
tlo stylus for LP /EP /78. Universal mounting bracket. 
£1.50 P. & P. 15p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.30 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £2.80. P. & P. 15p. 
LATEST RONETTE TÍO STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo178. £1.88 P. & P. 16p. 
LATEST RONETTE TÍO MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only £1.50 P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record amplifier heavy 

double wound mains transformer, 
employing 

C83, EL9 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7fn. wide x 3fn. deep x bin. high. Ready 
built and tested. PRICE £4.40 P. dr. P. 60p 
ALSO AVAILABLE mounted on board with output 
transformer and sneaker. 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 z 105" 
wide x S" deep. Fitted with E.M.I. Ceramic Magnet 
13" z 8° base unit, two H.F. tweeter units and 
crossover. Maximum power handling 70 watts. 
Available 3 or 8 or 15 ohms impedance. 
OUR PRICE E9.25 Carr. 759 
Cabinet Available Separately 54.95 Carr gyp 
Also available in 8 ohms with EMI 13° z 8' bass 
speaker with parasitic tweeter £7.15 Carr. 75p 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in, wide 
x 3fn. deep x bin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 

P. & P. 40p BARGAIN PRICE L J 
LOUDSPEAKER BARGAINS 

Sin. 3 oleo £1.05, P. & P. lop. 7 x 4M. 3 ohm £115, P. & P. 
20p, 10 x bin. 3 or 15 ohm £1.80, P & P. 30p, E.M.I. 
8 x Sin. 3 ohm with high flux magnet £1.82, P. & P. 20p 

Sin. with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm 53.50, P. & P. 309. B.M.1. 13 x 8in. 3, 8 or la ohm with two inbuilt tweeters and crossover network £485. P. & P. 301, EMI Ceramic magnet heavy duty tweeter. Approx 25 ". 
Available 3 or 8 or 15 ohms. £1.25 + 20p p. & p. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well -known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly £7.50. 
Guitar models' 25w. 57.50 35w. £9.35. P. & P. 45p 

o 

SPECIAL OFFER! 
LIMITED NUMBER OP BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

8 ohm impedance. 5570. P. & P. 35p. 

Also available specification as above but size 10" x 6" 
52.70 and size 8" round £2.80. P. A P. 35p. 
LIMITED NUMBER EMI 21" 8 ohm Tweeters. Mounted 
on flat bracket size 24" wide x 71" long. 70p per pair 
plus 15p P. & P. 
Ex equipment but new and tested 70p per pair plus lip P & P. 
loin. "RA" TWIR 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 111" x 14*' z 12s" deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. Response 401z- 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 £8.55 each. P. & P. 34p. 
VYNAIR & REBINESPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price 85p yd. length. P. & P. 50p per yd. (min. 1 yd.). S.A.E. for samples. 

HARVERSON IC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED .MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 

BOARD YWITH COMPONENT IDENTIFICATION 
CLEARLY MARKED FOR EVEN EASIER CON- 
STRUCTION 

A really }fret -claee Hi -Fi Stereo Amplifier Kit. Uses 14 
raneistors including Silicon Transistors in the first five 
tages on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre -amp with 

Base, 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 circule board, smart 
brushed anodised aluminium front panel with snatching 
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 3dB 12- 30,000 Hz Sensitivity: 
better than SomV into 1M IS. Full power bandwidth: 
f3dB 12- 15,000 Hz. Bass boost approx. to d_12dB. 
Treble cut approx. to -- 16dB. Negative feedback 1840 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12'w. x 8 "d. x 20 "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT £11b5 
(Magnetic input components 33p tetra) 
POWER PACK KIT .. £3.30 P. & P. 35p 
CABINET .. .. .. £3.30 P. & P. 35p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested 823.10. Post Free. 
Note: The above amplifier is suitable for feeding two mono 
sources ìn10 inputs (e.g. neike, radio, swim record decks, ate.) 
and will then provide mizinq and fading facililio for ened- 
ianr powered Di Fi Discotheque use, ele. 

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 75" w. x 4" d. x 
45" h. Incorporates ECC83, 

e 

EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate v olmne control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 4; watt'. Front 
pauei can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £5.50. P. Si 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 amplifier 
with an output of 
14 watts from 2 
EL84e in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-15 n 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 E280 rectifier. Simple instruction booklet 
Hp + SAE (Free with parts). All parts sold separately. 
ONLY £8.80 P. de P. 60p. Also available ready built and 
tested £12.10 P. & P. 70p. 

- 

HI -F1 STEREO HEADPHONES 
Adjustable headband with comfortable flezifoam ear- 
muffs. Wired and fitted with standard stereo #in jack 
plug. Frequency response 30- 15.000Hz, Matching 
mpedance .8 -16 ohms. Easily converted for Mono. 

PRICE £3.50, P. P. 25p. 

PRICES NOW INCLUDE VAT M 

Open 9 -5.30 Monday to 
Friday. 9 -5 Saturday 
Early. closing Wed. 
d few minutes from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
(Dept. PW.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(P /ease write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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Fully guaranteed 
Individually packed 

VALVES 
21211 21 75 E01184 40p 0A2 
0Y31 40p ECL80 40p 0132 
DAF96 40p ECL82 Sip PASC80 
DF96 40p ECL83 630 PC97 
DK96 510 ECL86 380 PC900 
D192 32p 2E36 50p PCC84 
DL94 45p EF37A 85p PCC89 
I)1.96 40p 2840 62p PCC189 

2041 65p PCE800 
E080 25p P0F80 
E883 600 00082 
EF85 31p P0084 

E8800101 E886 670 PC086 
E1.08 EF89 25p 001'200 

F.180CC 37p 
E891 27p PC8201 

E18iCC 80p 
2892 819 PCF801 
2895 31p l'0F802 

E182CC El'183 26p PC8805 
£1-08 28184 31p PCF806 

EA50 18p EFL200 679 PCF808 
EABC80 270 EI.34 59p PCIr200 
EAF42 46p EL41 55p l'CL81 
2291 200 EL84 21p POLSI 
EBC33 45p EL85 37p PCL83 
29041 50p ELIO 36p PCI.84 
00081 31p ELIO 811) PCI.85 
E13880 36p 
22E83 40p 
E13P89 27p 
ECC81 27p 
20082 25p 
ECC83 25p 
20084 27p 
20085 
LCC86 
ECC88 
E00189 48p 87.41 45p PL802 
ECF80 31p 1ìZ80 22p P24 
ECF82 31p EMI 24p í'Y33 
ECP83 67p 0234 52p PV80 

F81 
00F801 68p 0237 83p P1-g2 
201181 25p KT66 2230 PY83 
2CH63 40p 278 £1-60 PY88 

V.A.T. 

DM70 40p 
DY86 29p 
DY87 280 
DY802 30p 

EL95 369 POLO 
EL500 76p PFL200 
m504 760 PL36 
EM31 22p 1L81 
F.3180 369 01.82 
23184 310 P1.83 
E1í87 62p P1.84 

36p 0Y51 369 PLS00 
son EY86 360 PI.504 

EY81 40p PL508 
39p I:YSS 40p PL.509 

38p 
35P 
35p 
41p 
420 
36p 
45p 
48p 
759 
25p 

7529 

4p 
50p 
60p 
60p 
44p 
45p 
S0p 
65p 
85p 
659 
50p 
30p 
60p 
35p 
400 
43p 
60p 
50 
40p 
35p 
36p 
30p 

62p 

TRANSISTORS, ZENER DIODES etc. ALL valves 
0A5 20p 0071 12p 12823A 1130 32154 95p BC108 lOp GFT115 45p guaranteed 
OA10 25p 0072 20p 124785 50p 32159 51-45 BC113 10p GET116 50p 9 
0A70 10p 0073 30p IZMTS 85p 6FR5 45p BC118 20p GEX66 21.50 

6J4WA 85p 123t77 40p 6060 50p 
0A71 lOp OC75 25p IZMT10 83p 12FR60 78p BCY72 15p NKT222 20p 

OA73 7p 0076 25p IZT5 67p 40954 11.25 BF115 25p NKT304 60p 635 350 1437 70p 6064 4511 

0A74 7p 0081 20p IZTIO 63p 40595 £1.25 BF173 20p RA9310AF 6J5GT 30p 19AQ5 40p 6065 65p 

0A79 (6D15 008113 20p 2G385 51p 40636 2125 119Y51 20p 33P 0.76 25pI1903 15.75 6080 £1-55 

lOp OOC32DDf 
25p 2N916 37p 40669 Sl 0 BS 459 80928 31p 6J7M 35p 19114 2525 8020 £375 

19G6 gff75 6146 21.75 

0A81 Sp 
0082DM 80p 221304 22p AC126 25p B82 47p 9(1939 32p 5260T 550 2084 £1.00 9001 15p 

0A91 7p 
OC83 25p 2N1306 25p A0127 25p BBY29 25p 9D94 Up 627 40p 25L60T 50p 9002 409 

0A200 7p 
0083B 15p 221307 25p AC128 20p BU100 £180 913989 46p 6K7G 17p 30016 70p 9003 45p 

OA202 lOp 0084 25p 222147 84p AC376 20p BYZ13 25p V405Á 40p 6K8GT 40p 3007.7 85p 9004 12p 

OA'l10 25p 00122 50p 222411 £1.50 AOY37 25p BYZI6 83p 22451CF 78p 6225 70p 30018 75p 9006 12p 

0A211 30p 0.39 250 222904A 25P ACY28 17p CR81/10 25p ZR11- 33p 61.621 135 300 5 BOp 

0022 50p 00140 40p 2,72989 £4.00 AD149 50p CR81/20 38p ZR21 46p 69A7 40p 3OFL1 70p C.H. Tubes 

0025 400 00170 25p 2N3053 20p AU161 85p CR91/30 40p 21122 42p 680701 250 "Fr'. 959 V-CR97 

00171 300 223054 50p AD162 85D CR91/35 43p 6907GT 20p 309214 80p £4.00 
OC26 25P 00172 $7p 223055 84p AF718 50p CC RAI 48p 63G7 40p 30L15 SOp VCR517B 

0C200 40p 223730 60p AF127 20p / 
58J7 409 30L17 SOp OC99 60p CR93 05 $Op E5 00 

0029 BOp 0C201 75p 223731 £275 AF139 30p CR931L0 38p ZENER 69J7GT 28p 30812 75p 
VCR517C 

0035 . 50p 00206 95p 224172 50p AF178 480 0283/30 -43p DIODES 6927 45p 30P19 70p 
27.06 

v- 1R 80p 92303 50p AFi86 40p CR9_5/025 All preferred 68L7GT S5p 30PL1 70p 
0036 56g =-25 69270T 35p 30PL13 90p 8810 £8r10 
0038 42p IN2 Olt 3F109 62p A9Y28 25p 65P voltage 69Q7 45p 30PL14 85p 883 £810 
0044 17p 1243 109 3FR5 82p A9Y28 25p CR93/40 50p +w 0.17 63Q7GT 82p 35L6GT 60p 88L £810 

I9170 7p 3N328 
87' 

A9Y67 480 082A 85p 16V 087 6V6G 15' 35VV} 809 
OC45 12p 191677 i2p 32139 £1-75 BAWD 280 CV102 26p 15W U25 6V6GT 35p 357.4GT 55p Photo Tubes 
0070 l2p I.\'îO2-72538p 32140 97p B010î lOp GET103 23p 7W 0.40 6X4 33p 5005 45p CMG25 

6AH6 50p 6BA6 25pi 6X50 250 500116G 81.10 £260 
OAKS 35pI6BES 25p 6X5GT $5p 502.115 55p 931A £5-00 

OAKS 30p 6BG6G 47p OT6G 75p 75 50p 60970 
6AL5 18p 6636 45p 6-30L2 85p 76 55p £1600 
6AL5W 35p 62Q7A 43p 624 40p 78 50p 
6A51.6 - 35p 6227 £109p 727 50p 80 
6AN8 60p 6BW6 80pI 7Y4 60p 723AJB £7-0550 

p 
CV2339 
Speoial Valvea 

6A95 86p 613027 80p 9D6 30p 803 25-50 £1800 
6AQ5W 45P 6004 25p 11E2 £3-00 805 £1200 389/70 
6A96 SOp óCf 20p 12AT6 35p 007 , 50p £35-00 
6AT6 50p 60110 55p12AT7 27p 813 54-00 0(301 £450 
6AU6 20p 6CL6 509 12AU7 24p 832A 1270 K305 11100 

6D6 15p12AV6 40p 866A 2125 2308 01450 
80p 12AX7 25p 931A 24.75 K337 21450 
80p I'22.46 25p 954 35p ERNIA 

£135 132E8 $5p.955 35p - £315 
25p 122117 23p 956 30p WL417A 

U.K. 1208 SOP 957 35P £1.35 
l'31ì1 £285 g91 40p 23/91/E 
1225 95pI2051 70p 

£36'00 
1°227GT 45p 5022 £2200 
12KSGT 40p 5933 £1-00 714AY £860 
12Q7GT 40p 6057 55p 725A £2250 

PY800 35p UAF42 50p ÚY85 35p 3Q4 55p 
PY801 45p 112041- 48p VR105/30 350 384 33p 
Q9V03 -10 U13880 35p VR150/3035p 3V4 48p 

£1.10 1101!89 34p 280007 £1.40 5ß254M£2.76 
1017 45p 00085 35p 280117 £1.40 5B/255M 
R19 35p U0880 60p 2803U 2110 £3.10 
8TV280 /40 1)01142 60p 2900T 900 5R4GY 65p 

£3.20 07Cß81 35p IL4 13p 5Ú4G 30p 
8TV280/80 150L82 35p I25 350 5V4G 45p 

08.20 UCL83 55p 104 30p 5Y3GT 35p 
TT21 2886 0F80 30p 105 30p 5Y4G 35p 

7Úp U25 705 ÚF89 35p IT4 80p 5Z3 7Úp 
£105 L ?26 70p ÚL41 OOp 1'2A SBp 5Z4 75p 6AX4GT 50p 6EÁ8 830 U'37 45p ÚL84 35p 'X2ß 500 5Z4GT 32p 6AX5GT 60p 6223 £250 Uí91 S5p 225 £7.50 

559 U801 70p 1Ú5 65p 3A4 40p 6ÁB7 S5p 627 35p 6F33 
35p UABC80 30p UN-41 45p 3116 í5p 6AC7 45p 6BK7 60p 611621 

MP MI.4NF OTHERS IN STOCK include Cathode Rag Tube a and Special Vol,. es 

3Úp Postage Up to £1 12p, £i -£2 170, £2 -£3 22p. Over £3 post free. C.O.D. 25p extra. 
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Please add 10% to all 
orders 

METERS 1-Full List of our very large 
stock of meters on request. 

29/41FT. AERIALS each consisting of ten 3ft., ;in. 
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 £450 slightly used. 
Carriage 50p. 

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. 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors. 
diodes, transis- 
tors, etc. Rigid 
plastic units,,in- 

irk -together 

DISCOUNT 
rti tat and 

h orizontal com- 
pirent s. Trans- 

PRICES 
Trans- 

parent 
plastic 

drawers have label 
slots. I D, 2D have 
removable space dividers. Build u 
any size cabinet for wall, bench or able cop. 
SINGLE UNITS (5.x21.x2}) £140 Dozen 
DOUBLE UNITS £230 Dozen 5 SIZES TREBLE (3D) £250 for 8 MINIM .._ 
DO UBLE TREBLE 2 drawers in one outer case (6132) £3.60 
for8 EXTRA LARGE SIZE (601) £3.40 for 8, Carriage 35p Orders o er L10 
post free. QUANTITY DISCOUNTS! 5% in LI for orders over Lll% 
7 }% over £20, 10% over £50. Quotations for large quantities. 
PLEASE ADD 10% VAT TO TOTAL REMITTANCE. 

(Dept. PWI), 124 CRICKLEWOOD BROADWAY, 
LONDON N.W.2 01. 4504844 

-N T E-R-L-D-C-K-1-N-G 
PLASTIC STORAGE DRAWERS -i..- L 

1100 111 

I 

I0¡II I _ iii 11,1 I 

Olio" 
l 

erf 

ELECTROLYTIC CAPACITORS tF /V 
1/50, 1.6/25, 2/150, 2/350, 3/150, 4/15, 4/300, 4,7/16 5/25, 8/50, 8/150, 8/275,10/12, 
10/50,12.5/25,15 /9,16/85,16/300,25 /25,25/60,50 /15,60/10,75/15,100 /18,100/25, 
120/75, 125/15, 150/16, 200/10, 250/72, 300/10, 300/12, 500/12, all at 5p each. 
2502F 25V, 450/35, 500/25, all at 7p each. 
8/350, 16/350, 20/450, 32/350, 32/450, 80/300, 80/450, 100/350, 100/450, 500/50, 
1000 /16, all at 15p each. 
500/100, 1000/25, 1250/25, 2200/25, all at 200 each. 
1000 /50, 1500 /50, 2000 /35, 4500 /25, 5000 /25, 6000 / 30,8000/30,10,000 /15,10,000/25, 
12,500/35, 13,500/38, all at 35p each. 
2000/50, 2000/70, 2500/70, 4500/64, 5000/50, 10,000/50,12,500 /50, 50p each. 
2000/100, 5000/70, 25,000/25, 33,000/25, 45,000/12, 50,000/15, 60p each. 

ADD 10% V.A.T. 

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

London N1 2LJ Tel: 01 -359 4224 

SPECIAL INTRODUCTORY OFFERS -IMPORTER TO CONSUMER ! 
ALL NEW GOODS -FULLY GUARANTEED -PLEASE ADD 10% V.A.T. TO TOTAL ORDER INCLUDING P. & P. 

HILLS HEADPHONE JUNCTION BOX 
MODEL JB -3 
Designed to connect 
headphone to ampli- 
fier previously not 
fitted with head- 
phone socket, or alternatively for remote 
switching 3 position switch allows instant 
switching between speakers and head- 
phones or both simultaneously. 
Rec. Retail OUR £I.5 P. & P. 

£1.75 PRICE 15p 

t0 

" HOMER" 
INTERCOM 
One of the leading 
makes. Ideal for 
home, office, fac- 
tories, etc. This 
2- station intercom 
includes volume control and on -off switch. 
Supplied with 66ft. cable and batteries. 

£3c5 
Retait 

P ICE £2.75 
ttSp& P. 

HILLS DYNAMIC HEADPHONE 
MODEL H -707 VS DE -LUXE 
An extremely - high quality 
headphone supplied with 
Padded Headphone and Ear - 
cups together with SLIDER 
volume controls for precise 
listening levels. Specially 
offered at an unbeatable 
price. 8 ohms 20- 20,00 

fá.75 Retail Price OUR P. & P. 
LI-95 PRICE 25p 

HILLS DYNAMIC HEADPHONE 
MODEL H -101 VSM 
Offered at a remarkably low 
price, supplied with padded 
Headband and Earcups, 
adjustable volume controls 
with stereo and mono 
switch. 8 ohms imp. 30- 
18,000Hz. 

£5 25Retail PRICE E375 
26pá 

CAR STEREO SPEAKERS 
MODEL CRB -200 
These dual purpose Car 
Speakers can be used for 
either shelf mounting or 
converted to door mounting. 
5in 5 watt Speakers ensure a 
brilliant audio performance. 
Rec. Retail OUR £3,52 a £5.25 PRICE P. 

ANTEX LERIN 
REC. 

RETAIL 

2p 

OUR 
PRICE 

X25 25 watt 1 -92 
CCN240 15 watt 2.14 
ST3 Stand 

1-40 
1-60 

08 

X25E replacement 25w element 1.06 

pair CCN240E 15w 1.06 

á PPer . S5p 
Hills Staight Headphone Extension 
Cable. 15ft. 99p 

PLINTH AND COVER FOR GARRARD SP -25 111 OR BSR 
MP -60. OUR PRICE £2.75. plus 65p P. & P. 
ELAC SPEAKER, 8in 8 ohm CERAMIC° AND TWEETER, £2.00, 
plus 20p P. & P. 

, 
OTHER 
CATALOGUE. SPLEASE WRITEPFOREA 

OFFERED IN OUR AUDIO 
(ENCLOSING 3p STAMP). 

COMPONENTS 

P 

HILLS COMPONENTS LTD. 
DEPT. 
ROAD, W TFORD, UNIT 

HERTS. 
MEUNITE 

Tel. Watford 27711 
BRIXTON 
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MAINS MOTOR 
Precision made -as used in 
record decks and tape recor- 
ders-ideal also for extractor 
fan, blower, heaters, etc. New 
and perfect. Snip at 72p. 
Postage 20p for first one then 
10p for each one ordered. 

MUSIC ON TAPE 
A further buy enables us to offer these at an even 
lower price -namely 65p each or 5 for £2.50. Send 
for list of titles. We can't repeat when sold out. 

BALANCED ARMATURE 
UNIT 

\ Jo 500 ohm, operates as speaker or micro- O3 
phone, so useful in intercom or similar 
circuits, 37p each, 10 for 5E76. 

CAR ELECTRIC PLUG 6i Pits in place of cigarette lighter. 
/ Useful method for making a quick 

connection into the oar electrical 
system. 38p eecb or 10 for £3.42. 

12 VOLT If AMP. 
POWER PACK 
This comprises doublewound 
230 /240V mains transformer 
with full wave rectifier and 
2000 mF smoothing. Price 
£2.20 plus 20p port & packing, 

Heavy Duty Ma'ma Power Pack. Output voltage 
adjustable from 15 -40V in steps - maximum 
load 250W -that is front 6 amp at 40V to 15amp 
at 15V. This really is a high power heavy duty 
unit with dozens of workshop uses. Output 
voltage adjustment is very quick -simply inter- 
change push on leads. Silicon rectifiers and 
smoothing by 3,000mF. Price £633 plus 65p post. 

B KELITE INSTRUMENT CASE 
Size approx. Sb" x 3I" x 2" 

deep with brass inserts in four 
corners and bakeiite panel. This is 

a very 
r truments and special triable 

to house 
gs, etc. Price 

503 each. Pixolin lid 11B extra. 
MINIATURE 
WAFER SWITCHES 
2 pole, 2 way-4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 250 
each - 

CONNECTING WIRE 
7 /0076 Copper conductors. 500 metre drums 
available in the following colours: -Red /Brown - 
Yellow - Green /Grey - Blue /Green - Red /Orange - 
Green/White - Grey /White - Blue /Orange - 
Brown/Red - Brown /White - Red /Grey - Blue/ 
Grey - Blue /Brown. Price £2.20 per drum plus 
10p post. State alternative colours. 
Screened Cable 7/0076 core suitable for pick up or 
mike lead for later- connecting amplifiera. 
10 metres. 331, 

U.V. LIGHTING 
Useful for flaw detection in metals and for lòoking 
for water marks, etc., also for fitting over tropical 
hsh tanks. African violets and other indoor 
plants which crust have U.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. 

MINIATURE SEALED RELAY 
American made. Our Ref. No. 
REL Al. Measures only I" wide 
x I thick and I" high and 

it's a double change over, we 
don't know the contact rating 
but estimate this at 3/5 amps. 
The coil resistance is 600 ohms 
and 9 -12 volt will close it. Idea 
for models and miniaturised 
equipment. It's a plug in relay 
but we supply complete with base. 
Price 28p including base. 

6 DIGIT COUNTER 
Resettable, 440 ohm coil 
up to 25 impulses per 
second. Ex- equipment but 
guaranteed perfect. £2.20 
each. 
Ditto but not resetabie £140 
SWITCH TRIGGER MATS 

So thin is undetectable under 
carpet but will switch on 
with slightest pressure. For 
burglar alarms, shop doors, 
etc. 
24" x 18" £1.69 
13" x 10" £1.21 

KETTLE ELEMENTS 
Made by the famous A.E.I. 
Co. Complete with washers 
and combined fixing ring and 
plug shroud. Normal 2 round 
pin and flat pin earth con- 
nection and overload reset 
push button. 2 Models -1 ¡" ( approx.) suitable for 
Swan and other similar models -II" (apprnx.) 
suitable for G.E.C., Hotpoint, etc. All quick boil 
2 #Kw elements at 240v. Price £1.38 each. 

WINDSCREEN 
WIPER 

CONTROL 
Vary speed of your 
wiper to suit con- 
ditions. All parta 
and instructions to 
make. £2.48. 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete with 
heat sinks and connection tags, data supplied. 
Model 1153 500mW power output 72p. 
Model 1172 750mW power output. 94p. 
Model EP9000 4 watt power output £1.60. 
Unilex DIY STEREO. Complete £1130. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quiet 
running-driven by cushioned induction motor with 
specially built low noise bearings. Overall size 4f" x 4 #" 
x 4 ". When mounted by flange, air is blown into the 
equipment but to suck air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, filar drying cabinet or for 
reproving flux smoke when soldering etc., etc. A real 
bargain at £2.05. 
MIGHTY MIDGET Probably the tiniest possible radio, as described in 
Practical Wireless, January 73.' All electronic parts £2.20 post paid. 
6 MAINS TRANSFORMERS 
Our Ref: MTM1 27 volt at 8 amps. Upright mounting fully shrouded -flying 
leads -fully tapped primary. Price £3.30. 
Our Ref: MTM2 12v at 1 amp. Upright mounting with fixing lugs. tag con 
nection. 240v primary -12v 1 amp secondary, Price 833. 
Our Ref: MTM3 6.3v 2 amp upright mounting with fixing lugs, tag con- 
nections, 140v primary 6.3v 2 amp secondary. Price 77p. 
Our Ref: MTM4 18v I amp with thermal cut -out, upright mounting with 
fixing lugs -tag connections. Primary 240v, secondary 18v at 4 amp. Price 88p. 
MAINS ISOLATION 350 watts earth shielded -flex leads -upright mounting 
lugs for fixing terminals for output. Price £6.50 each. 
MAINS TRANSFORMER BARGAIN. Standard mains 240v input. Secondary 
2.4v 9 ans intermittent " sap continuous. Price 55p. 

DISTRIBUTION 
PANELS 

Just what you need for work bench or lab, .4 x 13 amp. sockets in metal box to 
take standard 13 amp. fused plugs and on /off switch with neon warning light. 
Supplied complete with 7 feet of heavy cable. Wired up ready to work. £2'50 
plus 25p post and ins. 
THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on switch plate to fit 
in place of standard switch. Virtually no radio interference. a 
Price £2.95 plus 201) post and insurance. 
Industrial model 5A £3.30. (Not on plate). 

THIS MONTH'S SNIP 
WALL THERMOSTATS. Made by the famous Smiths Instrmnent Co. 
called Colourstat. Wall mounting and in a handsoine plastic passe. (Crease 
and beige). Adjustable by slitter (lockable) and may be set to control 
temperatures from around freezing through to 50 °C. The slide panel is 
engraved and indicates (frost) (warm) (very warm), etc. The thermostat 
will control heaters, etc. up to 15 amp at normal mains voltage and is ideal 
for living room, bedroom and greenhouse, etc. Price £105. Don't miss this. 

PRESSURE SWITCH 
Containing a 15 amp. change over, 
witch operated by a diaphragm 

which in turn is operated by air 
through a small metal 

tube. The operating pressure is adjustable but I.( 
set to operate in approx. loin. of water. These 
are gemite low pressure devices and can in fact be 
operated simply by blowing into the inlet tube. 
Original use was for washing machines to turn oft 
water when tub has reached correct level but m 
dosht bar many other applications. £1.38. 

SOLDER GUN 
.t roust for every busy man, gives 
almost instant heat also illumi- 
nated job, 100 watt £2 47 phis peel 
and ins. 20p. 

PAPST MOTORS 
Est. 1 /40th h.p. hall, 
for 110 -120 volt working 
but two of these woe': 
ideally together off our 
standard 240 volt trains. 
A really beautiful motor. 
extremely quiet running 
assi reversible. £1.65 
each. Postage one 23p. 
Iwo '33p, 2301 model 
£3.30. 

HOUR MINUTE TIMER 
Made by Smith, l'cunplet e 
with control knob and cali- 
brated dial. Useful in kitchen, 
office. dark -room. etc. Bargain 
at 55p. 

DRILL CONTROLLER 
NEW IKW MODEL 
Electron ieaily changea 

speed from approxi- 
mately 10 revs. te 

maximum. Full power at all 
speeds by finger -tip control. 

Kit includes all parts, c 
everything and full instruc- 

tions. £195. Made 
up model also available. £2.95. 

MAINS TRANSISTOR P.P. 
Designed to operate transistor rets and amplifiera. 
Adjustable output 6v., 9v., i2 volts for up to 
500nmA (class Il working). Takes the place of any 
of the following batteries: PP1, PPS, PP4, PP6, 
PP7, PPS, and others. Kit comprises: maims 
transformer rectifier, smoothing and load resistor. 
condensers and instruction`, Real snip at only 
£1.10 

TWENTYLITE 
Fluorescent lighting units with polyester 
choke and finished white enamel. 40 ins. 
model. Ideal kitchen, bedroom, hall- 
way, porch, lift, etc., with tube. As 
se111bled ready to install. Price £2.20 + 
40p p. & p. 

MIILLARD MILLER STEREO SYSTEM 
There to no doubt that it is a good 
systems. we believe that for the money 
it is without comparison. We demon- 
strate gladly at our Tanrwnrth Road 
depot. Prices of the individual items 
for this: - 
1 Uniflex Amplifier Ref. E.P. 900 £1.60. 
1 Unilex Pre -Amp Ref. EP.9001 £1.98. 
1 Uniflex Power Unit Ref. EP.9002 £2.53. 1 Control 
panel kit with spun aluminium faced knobs £3.30. Or the complete outfit - 
£11.30 post paid. Pair of 15 ohm speakers made by E.M.I. are also available 
if required, Price £3.30 the pair. No extra postage if ordered with the above, 
otherwise add 25p. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the drum being 
calibrated in equal divisions for switch setting 
purposes with trips which are infinitely adjustable 
for position. They are also arranged to allow- 2 
operations per switch per rotation. There are 15 
changeover micro switches each of 10 map type. 
operated by the trips thus 15 circuits may he 
changed per revolution. Drive motor is mains 
operated 5 revs. per min. Some of the many uses 
of this timer are Machinery control, Boiler firing. 
Dispensing and Vending machines. Display 
lighting animated and signs, Signalling, etc. Price 
from makers probably over £10 each. Special snip 
price £6.33 plus 25p post and insurance. Dort miss this terrific Is 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to but water 
systems this could programme as follows: - 
Programme Hot Water Central Heating 

0 Off Off. 
1 Twice Daily Off 
2 All Day Off 
3 Twice Daily Twice Daily 
4 All Day All Day 
5 Continuously Continuously 

Suitable of course, to programme other than central heating and hot .eater, for 
instance, programme upstairs and downstairs electric heating or heating and 
cooling or taped music and radio. In fact there is no limit to the versatility of 
this Programmer. Mains operated. Size 3ìn. x 3fn. x 2in. deep. Price 53.85 as 
illustrated but less case. 
TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, most 
efficient, and quiet running. Is as fitted in 
Hoover and blower heaters. Comprises motor, 
impeller, 2kW, element allowing switching 1, 
2W, and with thermal safety cut -out. Can be 
fitted into any metal case or cabinet. Only 
needs control switch, £2.75. Don't miss this. Control Switch 44p, P. & P. 4tp. 

MULTI -SPEED MOTOR. 
Six speeds are available 500, 850. 

ami 1, 00 r.p,m. and 8,000. 12,000 
and 15,500 r.p.im Shaft is 
diameter and approximately 1 ln. 
long. 230 /240v. Its speed may be 
further controlled with the use of 

r Thyristor. coupon,. Very 
powerful and useful motor size 
approx. 2 in. dia. x i in. long. 
Price 97p plue 23p postage and 

IILTRA -SONIC REMOTE CONTROLLER 
As ,featured this issue: Our 1974 catalogne 
liste hundreds of bargains and probably 

any of the parts needed for this project. 
lisp brings the eataingue and the next 
6 monthly supplements. 

MAINS OPERATED CONTACTOR 
220/240v, 50 cye cle solenoid 

at rith lamined y 
silent in operationr. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 21 x 2 s lip. 
£2.20 each. 

15A ELECTRICAL 
PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boiling as you 
awake - switch on 
lights to ward off in. 
traders - have a warm 
house to some home to. 
All these and many 
other things you can do 

i you invest in an electrical programmer. Clock 
by famous maker with 15 amp. on /off switch. 
Switch-on time can be set anywhere to stay on 
up to 6 hours. Independent 60 minute memory 
jogger. A beautiful unit, Price E245 + 20p p. & p. 
or with glass front, chrome bezel, 83p extra. 

MACLAREN THERMOSTAT 
Make and break 20 amp A.C. with the sensor 
probe coupled by 2 feet capillary covering range 
of 10 -100 °C -complete with large engraved 
control knob. Price 83p. 

oTrEdRerMedS, 

: 

seln podissta7t w hf e re 
e a 

g nof t edas 
ittheem 

r J. BULL (ELECTRICAL) LTD. 
items. post free if order for these items is £8.00 
otherwise add 203. (Dept. P.W.) 7 Park Street, Croydon CRO IYD 

Callers to: 102/3 Tamworth Road, CROYDON 

897 
www.americanradiohistory.com

www.americanradiohistory.com


WEYRAD 
IMPORTANT ANNOUNCEMENT 

IT IS WITH GREAT REGRET THAT WE HAVE TO STATE THAT OWING TO 

REVISED COMPANY POLICY WE SHALL NO LONGER BE PRODUCING 

COMPONENTS FOR AMATEUR CONSTRUCTORS OR SMALL QUANTITY USERS. 

THIS CHANGE WILL COME INTO EFFECT IMMEDIATELY AND WE ARE UNABLE TO ACCEPT FURTHER ORDERS 

FROM THE TRADE OR INDIVIDUAL CUSTOMERS. EXISTING ORDERS WILL BE COMPLETED WITH A MINIMUM 

OF DELAY. 

WE ARE SORRY TO HAVE TO TAKE THIS STEP WHICH HAS BEEN FORCED UPON US BY INCREASES IN THE 

COST OF LABOUR AND MATERIALS WHICH NOW MAKE ANY FORM OF SMALL SCALE PRODUCTION 

HOPELESSLY UNECONOMIC. IN CLOSING THIS PARTICULAR FACET OF OUR BUSINESS WE SHOULD LIKE 

TO THANK ALL OUR PAST AND PRESENT CUSTOMERS FOR THEIR VALUED SUPPORT OVER MANY YEARS. 

WEYRAD (ELECTRONICS) LIMITED 

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021 -327 2339 

NEW! NEW! NEW! NEW! 
An aerosol spray providing a convenient means of producing 
any number of copies of a printed circuit both simply and 
quickly. 
Method: Spray 

with transparent 
pr!ntffi board with chht 

circuit spray. Cover ph transparent Nom upon which vit has 
been drawn. Exposer, right and need use ultra-violet.) 
Spray with developer, pose and etch in normal manner. 
Light operand s.. .. .. .. £1 Cage 

Developer and Etchant .. .. .. .. 50p postage 

MICROWAVE DEVICES 
CL 8300 Gunn effect oscillator 9.4 GHz £40 

CL 8370 ditto 9.5 GHz £10. 

CL8380 ditto 10.5 GHz £10 
11 5 GHz £10 

CL 8430 ditto 
9.35 GHz £40 ditto CL 8430 ditto 9-35 GHz £40 

8470 ditto 9.35 GHz £40 

BXY 27 Varactor Diode. Cut Cut -off j O GHz £1 
BXY 28 Frequen Diode. Cut-off 
BXY 32 Frequency Multiplier. "X" Band 150 GHz £1 

BXY 35A /C ditto 25 GHz £1 

BXY 36C /D ditto 75 GHz £1 

BXY 37C /D ditto 100 GHz £1 

BXY 38C /E ditto 120GHz £1 

BXY39C /D ditto 150 GHz £1 

BXY 40D /E ditto 180 GHz £1 

BXY41C /D /E ditto 200 GHz £1 

CV 7777 (AAY 51) Microwave Mixer Diode 18 GHz £2 

CAY 10 Microwave Detector Diode 250 GHz £5 
AEY 13 - 

Microwave Tunnel Diode 6 GHz £5 

AEY 16 ditto 10 GHz £10 

AEY 17 Microwave Detector 18 GHz £3 
AEY 31A ditto 18 GHz £3 

BAW 95 Schottky Barrier Diode 12 GHz 50p 

Fibre 
enabling 
five 

150mm 
150mm 

NEWER THAN NEW! ! ! 

Glass Board pre- treated with light- sensitive lacquer 
you to produce prototype printed circuits within 

minutes. 
75mm x 100mm .. .. .. .. .. ,33p 

x 100mm .. .. .. .. .. 669 
x 200mm .. .. .. .. .. £132 

SILICON 
Type Volts Frequency Price 
BC 108 30 150 MHz 105 
BC 109 30 150 MHz 10p 
BF 179 225 125 MHz 40p 
BF 180 30 625 MHz 25p 
BFW 58 80 80 MHz 15p 
BFX 43 30 500 MHz 20p 
BFX 86 40 50 MHz 17p 
BEY 53 30 50 MHz 105 
BSX 19 40 500 MHz 10p 
BSX 67 30 200 MHz 12p 

N.P.N. 
Type Volts Frequency Price 
2N 697 60 40 MHz 125 
2N 709 15 900 MHz 30p 
2N 718 60 60 MHz 12p 
2N 753 25 250 MHz 12p 
2N 744 20 300 MHz 12p 
2N 1613 75 60 MHz 17p 
2N 2220 60 250 MHz 155 
2N 3053 60 10 MHz 17p 
2N 3707 30 1Zp 
2N 5179 20 90 MHz 40p 

SILICON P.N.P. 
Type Voltage Frequency Price 
BCY 71 45 200 MHz 125 
BFS 92 100 70 MHz 20p 
BES 95 40 70 MHz 175 
BFX 12 25 210 MHz 10p 
2N 2906 60 200 MHz 15p 
2N 3702 40 100 MHz 11p. 
2N 3703HIGH 

FREQUENCY, 100 MHz 12p 
BFR 64 40 1,200 MHz £1 
BLY 89A 35 650 MHz £5 
BLY93A 60 50 MHz £5 
BLY 218 36 1,200 MHz £2 
2N 70 15 
2N 3926 36 

800 MHz 159 
250 MHz £1 

GERMANIUM P.N.P. 
Type Voltage Frequency Price 
ACY 44 50 1 MHz 10p 
ADY 26 80 75 watts £1 
AF 124 20 75 MHz 20p 
AFY 19 32 350 MHz 205 
ASY 32 25 5 MHz 10p 
ASZ 21 15 450 MHz 20p 

GET 
113 32 

32 2 watts top 
OC 123 50 1 MHz 105 
OCP 70 Light- sensitive 209 
2N1307 30 10 MHz 155 
2N 1309 30 15 MHz 159 
2N 443 60 150 watts £1 

SPECIAL OFFER 
Uni- Junction Transistor Similar to 2N2646 -25p 

POSTAGE (MINIMUM) 20p PER ORDER 
/ 

ALL GOODS 10% V.A.T. 

POSTAGE 

100 }-# WATT RESISTORS L 10 CERAMIC 
CAPACITORS 
100 DIODES 

- 

1 VEROBOARD L s 2} in. x 1 in. 
50 SQ. INS. 
VERO 

POSTAGE 20p 

CUTTER 
x 15 BOARDS 

"ODD PIECES" 

20 ASSORTED UNUSED L MARKED, TESTED 
TRANSISTORS 
BC708 ETC. 

A 6 COMPUTER PANELS L CONTAINING MASSES OF 
DIODES, TRANSISTORS, 
INDUCTORS, RESISTORS 
& CAPACITORS 

20p ! PACK No. 1 1 PACK No. 3 AGE 20p I PACK No. 5 POSTAGE POSTAGE 27p I PACK No. 7 

POSTAGE 

100 RESISTORS 
100 CERAMIC 

RS El CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

i CAPACITORS 
50 MULLARD 
CAPACITORS 

POSTAGE 20p 

POLYESTER 

SIGNAL TRACER KIT 
S 1 TRANSISTORISED 

SIGNAL INJECTOR KIT 
i (ASSORT TYPES) 

20p 1 PACK No. 2 I PACK No. 4 POSTAGE 20p I PACK No. 6 POSTAGE 20p I PACK No. 8 
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now... 

Project 80 
...exciting new thinking 
in modular hifi design 

Stereo 80 pre -amplifier /control unit 

Project 80 tuner 

rin itI 

iii rrir iii;tiii 
Stereo decoder Project 80 Active Filter Unit (AFU) 

the slimmest,most elegant hifi modules ever made 

Living with hi -fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance all round; their size and presentation bring exciting new opportunities to install systems in ways hitherto only dreamed about but never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and connect up. Everything that could possibly be wanted in a top quality do- it- yourself domestic hi -fi system will be found in Project 80 - compactness, elegantly ultra- modern styling, ease of fixing and operation, new control methods, and above all superb per- formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just 
a few examples of the system's fantastic versatility. sin lair 899 
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Project 80 new modules 

Stereo 80 pre -amplifier 
and control unit 
As with other Project 80 units, the Stereo 80 is 

mounted by means of two bolts fixed atthe rear 
which pass through holes drilled in the wood or 
plastic on which modules are to be mounted. 
All the electronics are contained within the'' -," 
deep front pane /! Connecting leads are taken 
awafi similarly out of sight. Each channel in the 
Stereo 80 has its own independent tone and 
volume controls operated by sliders. This en- 
ables exceptionally good environmental 
matching to be obtained. Provision is made for 
magnetic and ceramic pick -ups, radio and tape 
in and out. A virtual earth input stage forms 
part of the up -dated circuitry of the Stereo 80 
to ensure the finest possible quality from all 
signal sources. Generous overload margins are 
allowed on all inputs. Clear instructions with 
template are supplied. 

NEW 

TECHNICAL SPECIFICATIONS 
Size -260x 50x 20mm (101x 2x ¡ins) 
Finish - Black, with white markings 
Inputs- Mag. P.U. 3mV RIAA corrected; Ceramic P.U. 300 mV 
Radio 300 mV; Tape 30 mV 
S/N ratio - 60db 
Frequency range- 20Hz to 15KHz ±1 dB: 10Hzto 25KHz ±3dB 
Power requirements- 20 to 35 volts 
Outputs -100mV+AB monitoring for tape 
Controls- Press button for tape, radio and P.U. selection Volume, 
Bass-F12dBto -14dB at 100Hz; Treble4 -11 dBto -12dB at 10KHz 

Project 80 FM tuner 
smaller, more efficient 
A truly remarkable tuner in everÿ way - its unbelievably compact size - 
its original circuitry - its dependable performance - all this in a boldly 
designed modern case measuring 85x 50x 20mm (3 /x 2x ¡ins). 
Greater adaptability (and possibly financial convenience) results from 
the tuner and stereo decoder section being made available separately. 

TECHNICAL SPECIFICATIONS 
Size -85x 50x 20mm (approx. 31x 2x Sins) 
Tuning range -87 to 108 MHz 
Detector- I.C. balanced coincidence, for good A.M. rejection 
AFC- Switchable, with thermistor control to prevent from drift 
One 26 transistor I.C. 
Twin dual varicap tuning 
Distortion -0.3 %at 1 KHz for 75KHz deviation 
Ceramic filter in I.F. section 
Aerial impedance- 75 0 or 240 -300 O 
Sensitivity- 4 microvolts for 30d B quieting 
Power requirements -12 to 45 volts 

Project 80 stereo decoder 
Making the Project 80 decoder separate from the F.M. tuner gives the 
constructor a wider choice of systems as well as saving money in cases 
where stereo reception may not be required. This unit gives a 40dB 
channel separation with an output of 150mV per, channel. The gallium 
arsenide light emitting beacon automatically lights up to show when a 

stereo transmission is tuned in. Designed essentially as an integral part of 
Project 80 systems, this multiplex stereo demodulator may be used in 
many cases with existing single channel frequency modulated tuners to 
provide stereo reception. 
Size -47x 50x 20mm (1áx 2x Bins) 
One 19 transistor I.C. 

900 

20 

15 

For P.U., radio and tape 

Tape monitoring switch 
Two -hole fixing 

R.R.P. £11.95 À'T 

10 

15 

-20 

50 100Hz 

FREQUENCY 

K)KHz 

NEW 
AFC switch 

Twin dual varicap tuning 

4 -hole ceramic filter 

Slider tuning 

R.R.P.£11.95+ vÀ.'T 

NEW 
Solid -state stereo 
indicating beacon 

Readily adaptable 
for use with other 
tuners 

R.R.P. £7.45 V.A.T. 
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new constructional techniques 

...and again Sinclair leads the world 
1962 Micro - miniature power amp small enough to stand on a 

10p. piece. Slimline pocket receiver smaller than a 20 
cigarette pack 
Micro -6 receiver, smaller than a matchbox 1963 

1964 
1965 
1966 
1967 
196$ 

Pocket F.M. receiver; PWM amp. 

Z.1 2 power amplifier module; PZ.3 power supply 
Stereo 25 pre- amp /control unit 
Micromatic: 0.14 loudspeaker; the first Neotenc 
IC.10, the first ever integrated circuit for constructors use 

Project 80 active filter unit 
This efficiently designed 'unit makes a highly desirable part of any 
worthwhile system where inputs may be from record, radio or tape. As 
with Stereo 80, separate controls are applied to each channel thereby 
making it easier to obtain ideal stereo balance in any kind of indoor 
environment. 

TECHNICAL SPECIFICATIONS 
Size -108 >_50Kr 20mm(4ä" 2.'.3Ins) 
Voltage gain - minus 0t 2d B 

Frequency response - 36Hz to 22KHz, controls minimum 
Distortion -at 1 KHz -0 03% using 30V supply 
HF cutoff (scratch) -22KHz to 5 5KHz, 1 2dB /oct. slope 
L.F. cut off (rumble) -28dB at 20Hz, 9d B/oct. slope 

Z.40 & Z.60 power amplifiers 
totally short -circuit proof 
Either of these entrely new poweramplifiers is intended for use in Project 
80 installations a,though, of course, they are readily adaptable to an 
even wider range of applications. Both Z.40 and Z.60 incorporate built - 
in protection against shortcircuiting and risk of damage arising from 
mis -use is greatly reduced. Comprehensive instructions are supplied 
with each of the modules. 

Z.40 Technical Specifications 
Size- 55 <.80, 20mm 
(2äx 3* ¡ins) 9 transistors 
Input sensitivity -100 mV 
Output- 15 watts RMS continuous 
into 8 0 (35V). 30 watts music 
power into 4 4 (30V) 
Frequency response -10Hz- 
100KHz ±1dB 
Signal to noise ratio - 64d B 
Distortion - at 10 watts into 8 0 
less than (41% 
Power requirements -12-35 volts 

Z 60 Technical Specifications 
Size -55x 98., 20mm 
(2áa36 >: Bins) 12 transistors 
Input sensitivity -100 -250mV 
Output- 25 watts RMS into 
8 0 (45V). 50 watts music power 
into 4 (50v) 
Distortion - typically 0 03% 
Frequency response -10Hz to 
more than 200KHz ±1 dB 
Signal to noise ratio - better 
than 70dB 
Built -in protection against - 

transient overload and short 
circuit 
Load impedance- 40min; max. 
safe on open circuit 

Sinclair power supply units PZ.8 
the worlds most 
advanced unit in its class 

Stabilised' power supply unit'Re- 
entrant current limiting makes dam- 
age from overload or even direct 
shorting impossible, a principle 
never before inorporated in a com- 
mercially available constructor mod- 
ule. Normal working voltage (adjus 
table) 45V. 
R. R.P. 67.98 +0.79p V.A.T. 
Without mains transformer 
PZ.5 30V unstabilised 
R.R.P. £4.98 +0.49p V.A.T.. 
PZ.6 35V. stabilised 
R.R.P. 67.98 +0.795 V.A.T. 

sinlair 

1969 0.16 - improved version of 0.14' Systems 2000 and 3000: 
Project 60 launched 

1970 IC.12 Prolect 605 

1971 Project 60 stereo FM tuner. Z.50 PZ 8 

1972 Improvements to Project 60 with Z.50 M K.2 and PZ.8 Mk.3 
The Executive Calculator: Digital multi -meter 
0.30 speaker: 

1973 Cambridge Calculator 
PROJECT 80 LAUNCHED 

... andnext? 

NEW 
For scratch and 
rumble control 
Transistorised 
active circuitry 

R.R.P. f6.95 t V.69p 

R.O. London Road, St. Ives, Huntingdon, PE17 4HJ Reg. No. 699483 England 

NEW 
Z.40 
R.R.P.£ 5.45 +0.54p 

Z.60 
R.R.P. £6.95 V.A.T. 

Recommended Project 80 applications. 
System The Units to use ,Units cost 

- Simple battery record player Z.40 £5.45 
+54p V. A.T. 

Mains powered record Z.40, PZ.5 £10.43 . 

player +£1.04 V.A.T. 

30W. RMS continuous 2'- Z.40s, Stereo £30.83 
sine wave stereo amp. 80; PZ.6 +53.08 V.A.T. 

50W (8 6) RMS continuous 2 x Z.60s, Stereo £33.83 
sine wave de luxe stereo 80; PZ.8 +53.38 V.A.T. 

amplifier Z.60, PZ.8 £14.93 
Indoor P.A. +51.49 V.A.T. 

Car Radio F.M. tuner, £16.40 
Z.40 +51.64 V.A.T. 
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From Sinclair 
the worlds most advanced hi -fi modules 

rSinclair Project 80 the ultra- modern non -obtrusive hi -fi 

A P oject 80 system could 
be built into a book -shelf 
end 

A 21" strip along the edge 
a shelf could be sufficient 
to contain a complete 
system 

The modules mount very easily 
onto a playing plinth 

A novel application 
would be to build 
around the base of a 

lampshade 

Project 80 could 
be easily 
mounted onto a 

loudspeaker 
cabinet 

Two Sinclair Q.16 loudspeakers 
suitably positioned together 
with Project 80 could be 
mounted on to a false wall. 

When you have seen for yourself how 
fantastically slim and cleverly designed these 
modules are, further ways will suggest 
themselves in which they can become a 

pleasing part of your particular domestic 
environment. ll1' 

I To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

Please send post paid 

for which I enclose Cash /Cheque for £ including V.A.T. 

I Name ' Address 

1 iImi ow um Elm um is man me. i 
Guarantee 
If within 3 months of purchasing any 
product direct tromÚs, you are dissatis- 
fied with n, your money will he refunded 
on prod. fun of receipt of payment. 
Many Sui lair appointed Stockists also 
fifer this guarantee 

Should any defect at nr, nrii use, 
we will service it without charge For 
darnelge arising front _mis-use a small 

hárge (typically f l 00) will he made 

Sinclair Radionics Ltd. 
London Road, St. Ives 
Huntingdon PE17 4HJ 
Telephone St. Ives 0480 6431 1 www.americanradiohistory.com
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

THE T.Y. GRAVEYARD OF THE NORTH, AS SEEN ON T.V. 
CLOSE TO THE MOTORWAY. PLENTY OF FREE PARKING 

SPACE. EST. 1935. 

SPECIAL OFFER 
1000 PYE 19" 13 Channel T.V. Sets. Brilliant Picture, Extra Slim 
Bench Tested. Sold with Money Back Guarantee. Hurry, have a 
second set at the price of £5.50. Plus carr. and ins. LI.80. 
Students Wireless Procedure Training Set comprising mike, 
single LR phone and connector in small wood box. 80p post paid. 

COMPLETE UNTESTED T.V. SETS. With back and all valves. 
BBC I and ITV 17" 90° Tubes L1-10. 17" 110° Tube £220. 19" 
£3.30. Carr. and ins. on any set LI 75. 
Fifty T.Y. Valves. Good assortment not- tested 50p. Post -Paid 
} Cwt. of ex Government Scrap Resistors, Panels and Gears, etc. 
30p. Carr. 80p. 
SPEAKERS REMOVED FROM T.V. SETS, all 3 Ohm 2+ Watts. 
7 x 4 ", 6 x 4 ", 8 x 21". All at 27p. Post and packing 12p. 

TOP QUALITY TAPE. Reel to Reel 5" ST, 44p 5" LP SSp. 5}" LP 
60p. 7" ST 66p, 7" LP 80p. Cassette Types C60 35p. C90 45p. 
CI20 55p. Post on any tape 12p. 
Jap Earpiece 8 Ohm Magnetic 3 -5 12p. 
Ex Equipment Valves all tested on our Mullard Valve Tester 
before despatch. 3 months guarantee on all valves. Single Valves 
Post 3p, over Post Free. 
ARP12 6p PCF80 6p PY82 10p 
EB9I Sp PCC84 6p PY33 20p 
EF80 10p PCL82 14p U191 20p 
EBF89 ISp PCL83 15p 6BW7 12p 
ECC8I 12p PCL84 15p 6U4 20p 
ECC82 12p PL82 IOp 6F23 15p 
EF9I Sp PL83 10p 20P1 12p 
EY86 22p PL36 17p 20P3 12p 
EFI83 20p PY8I IOp 30F5 20p 
EF184 20p PY80I 17p 30FL1 

PY800 17p 

ABOVE PRICES INCLUDE Y.A.T. 

a 
S daQ 
PItaaa 

Send this coupon today for your Free - 

copy of Lasky's Famous Hi -Fi, Audio 
and Electronics Catalogue. 

I To LASKYS RADIO, AUDIOTRONIC HOUSE 
I THE HYDE, LONDON, NW9 6JJ 

Please send a copy of LASKYS 1974 CATALOGUE 

NAME 

I ADDRESS 

BIPREPAK 
,AUDIO BARGAINS, 

8TRACK 
ONLY £11 

incl. P. & P. and V.A.T. 

The latest B.S.R. 8 Track cartridge Replay Deck. 
Ready to install in your Hi -Fi Stereo System. 
This unit comes complete with Hi Gain Stereo Pre -Amplifier, 
4- Programme indicator Lamps, Track Selector Switch, all 
leads and plugs, etc. for 230 volt A.C. mains operation. 

3Wn.rnsl.C.AMP 
on1 £165 Incl. 

P. R P. and VAT 
Order Code I.C.A. 1 

on P. . Board with all components 
or 2 on one board for £2.66 
Order Code 1.C.A.1 /S 
These amps. are supplied with a tree booklet 
on connecting up, specifications and easy to 
build protects using the I.C.A.1 

5W& 1OW AMPS 

5WONLY £1.98 
10W ONLY £2.49 

inc. P. & P. and VAT 
These matchbox size amplifiers have an exceptionally 
good tone and quality for the price. They are only 21 "x 1: ". 
The 5W amp will run from a 12V car battery making it very 
suitable for portable voice reinforcement such as public 
functions. Two amplifiers are ideal for stereo. Complete 
connection details and treble, bass, volume and balance 
control circuit diagrams are supplied with each unit. 
Discounts are available for quantity orders. More details on 
request. Cheapest in the UK. Built and tested. 

Now available for 5 &IOWAMPS 
Pre -assembled printed circuit boards 2' x 3" available in 
stereo only, will fit -15 edge connector. 

Stereo Pre -Amp 1 (Pre 1). This unit is for'use with low gain 
crystal or ceramic pick -up cartridges. £1.21 

Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic 
pick -up cartridges. £1 -69 

Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut. £1 -21 

Instruction leaflet supplied with all units. Post and 
%packing and VAT included in prices. 

E Ma f1 M - - - 
I enclose £ for 8 Tracks( 

3W Amps/ 5W Amps, 10W Amps/ 

Stereo Pre -Amps 1 Stereo Pre -Amps 2 

IStereo Tone Controls 
(Please insert quantities and delete those not applicable) 

Name 

IAddress 

Dept. D, 2221224 West Road, 

Westcliffe -on -Sea, Essex SSO 9DF 

Co. Regn No.820919 Telephone: Southend (0702) 46344 `--------- IltitJ 

I/ 

' 
1 

I 61PREPAK 
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GENUINE FULL 
SIZElTV. 

soct - a28IW 
a colour 
Guaranteed 

Perfect Pictures. 

Save Its. We supply 
this genuine U.H.F. 

serial for only £2.20. can 

be fitted outside or inside. 

Quality made technically 
0 advanced design. Precision 

grid reflectoreliminetesghosting. 
Complete with clamp, instructions 

Veer ,i,,,, , advice. Money Back Refund. i' Wall /Caravan Bracket 25p. Low Loss 

( 
/ I with 

yard. Plug 

r h order maps &channelre reference 
ail Radio & TV Transmitters. 

SEND DIRECT TO DEPT. PW10 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADING I AERIAL sILTD. 
the quality Aerial Specialists 

Practical Wireless Classified Advertisements 
Classified advertisements 10p per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 SJZ. 

Aerials 
BAINES HIGH FREQUENCY AERIALS 

Postage paid on aerials 
UHF Multibeams and Parabeams 
PBM 12 £3.35, PBM 18 £4.30, MBM 30 
£440, MBM 46 £6.90. MBM 70 £12.10, Log 
periodic £6.00. 
VHF Stereobeams 
SBM 1 £2.20, SBM 2 £2.95, SBM 3 £4.40, 
SBM 4 £4.80, SBM 6 £7.25; Stacking kit 
£2.20; Rotator £25.52; Loft kit 44p; 75/300 
Balun £ 1.60. Masthead VHF/UHF ampli- 
fiers £8.75 Setback £4. Accessories: A large 
s.a.e. please, Coax 4p and 8p. 
Il Dale Cres., Topton, Chesterfield S42 6DR 

Tel: 863755 

F.M. /VHF. Stereo Radio Aerials. 
Belling -Lee. loft type £1. Roof type 
£2. Post 25p. 90 Ewhurst Road, Craw- 
ley, 23885. Sussex. 

18 element TV aerial 
as used by leading 
TV companies 

Situations Vacant 

here's the opportunity 
of a 

become a 
lifetime..... 

engineer computer en ineer 
Can you meet the challenge of work- 
ing in the fastest growing service 
company in the U.K.? 
As a result of further expansion, Computer 
Field Maintenance, Britain's largest and 
most successful independent maintenance 
company, have a variety of positions to 
offer in London and the Home Counties. 
Opportunities exist at all levels, and we 
would like to hear from: 
Engineers with experience of large systems, 
minicomputers, or telecommunications, 
£3500 

£3000 

£2500 CFM £2000 
£1500 

Technicians with experience of computer 
peripherals, flexowriters, or teletypes, and 

Electronic /Electromechanical 
Engineers seeking a career in computer 
maintenance: full product training will be given. 
We offer: Generous salaries, bonus, non 
contributory pension, attractive car scheme 

and opportunities to work on a variety of 
equipments, providing a secure future. 
Brief details' of your career to date and your 
preferred location, should be sent to, 
The Personnel Officer 
Computer Field Maintenance Limited 
99 Bancroft, Hitchin, Hertfordshire 
Telephone - Hitchin (0462) 51511 

a member of the Computer World Trade Group of Companies 
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COMPUTER ENGINEERING 
We require additional Electronic and Electro- 

Mechanical Engineers, to be involved in the 
maintenance of medium to large scale digital 
computing systems. 

Training programmes will be arranged for 
successful applicants, 21 years of age and over, 
who have a good technical background to ONC' 
HNC level, City and Guilds or Radio /Radar 
experience in the Forces. 

After training, and in appropriate circumstances, 
shift allowances will enhance the competitive 
basic salary, as will our twice yearly bonus. 

A contributory pension plan includes generous 
life insurance. 

Opportunities also exist for-more junior trainees 
aged 18 and over who should have a good 
standard of education, an aptitude for, and an 
interest in, mechanics, electronics and computers. 

Please write quoting ref. P.W. for an application 
form to :- 
E. J. Young, NCR, 1000 North Circular Road, 
London NW2 7TL 

PLAN YOUR FUTURE WITH N C 

MEN! 
£50 p. w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct -from. 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500 +p.a. 
After training, our exclusive ap- 
pointments bureau -one of the 
world's leaders of its kind- intro- 
duces you FREE to world -wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London 
Computer Operators 

Training Centre 
S60, Oxford House 

9 -15, Oxford Street, W.I. 
Telephone: 01 -734 2874 

1111111® 

Ladders 
LADDERS 'Special Offer' Unvarnished 
Triples. 9ft 7in closed --24ft lin ex- 
tended £13.20 delivered. Home Sales 
Ladder Centre (WLS2) Haldane 
(North), Halesfield (1) Telford, Shrop- 
shire. Tel: 0952 586644. 

Service Sheets 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault- Finding Guide. S.A.E. orders/ 
enquiries. Catalogue I5p. Hamilton 
Radio, 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

seseeeeeeeeeeeeowmetbee 
SERVICE SHEETS MANUALS BOOKS 

e SERVICE SHEETS 40p plus S.A.E. * SERVICE SHEET CATALOGUE 25p 
® OVER 12,000 SERVICE SHEETS 8 MANUALS IN STOCK ON COLOUR /MONO TELEVISIONS 

s RADIOS, RADIOGRAMS, T /RECORDERS, R /PLAYERS, ETC. S.A.E. WITH ENQUIRIES 
NEW BOOKS & PUBLICATIONS 

- PRICE 
ELECTRONICS IN MUSIC by F.C.Judd. 169 pp. Circuit designs and operation £3.15 
RAPID SERVICING OF TRANSISTOR EQUIPMENT 2nd Edition by G.J.King. 184 pp £1.90 s THE HI -FI & TAPE RECORDER HANDBOOK by G.J.King. 304 pp £2.00 
HOW TO READ SCHEMATIC DIAGRAMS by D.E.Herrington. 160 pp £1.20 e MAKING & REPAIRING TRANSISTOR RADIOS by W.Oliver. 126 pp £1.20 
20 Solid State Projects For The Car and Garage by R.M.Marston. 124 pp £1.80 
20 Solid State Projects For The Home by R.M.Marston. 114 pp £1.60 e 50 PHOTOELECTRIC CIRCUITS & SYSTEMS by P.S.Smith. 88 pp £2.30 e 
110 Semiconductor Projects For The Home Constructor by R.M.Marston. 134 pp £1.80 s ® 110 Integrated Circuit Projects For The Home Constructor by R.M.Marston. 138 pp £1.80 
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 pp £1.50 s CREATIVE TAPE RECORDING by Vivian Capel. 183 pp. Shows advanced techniques £3.50 
TAPE RECORDERS by H.W.Hellyer. 239 pp. A must for the enthusiast £2.25 
UNDERSTANDING ELECTRONIC CIRCUITS by Ian R.Sinclair. 204 pp. 127 Illus £3.50 s £3.50 UNDERSTANDING ELECTRONIC COMPONENTS by Ian R.Sinclair. 218 pp. 130 Illus. e FAULT LOCATION EXERCISES in Radio & TV Servicing by K.J.Bohlman. Vol.1 £0.80 
FAULT LOCATION EXERCISES in Radio & TV Servicing by K.J.Bohlman. Vol.2 £1.35 

e WORLD RADIO TV HANDBOOK 1972. 26th Edition. 384 pp. Special reduced offer £1.00 
e WORLD RADIO TV HANDBOOK 1973. 27th Edition. 400 pp. £3.00 

COMPUTER SCIENCE by P.Harvey. Ageneral introduction and principles £2.00 
RADIO TECHNICIANS BENCH MANUAL by H.VJ. Hellyer. 214 pp. 131 Illustrations £3.00 s 
AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182 pp. 114 Illustrations £3.00 

s HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES by B.B.Babani £0.40 
SERVICING WITH THE OSCILLOSCOPE by G.J.King. 176 pp. Illustrated £1.80 e BEGINNERS GUIDE TO RADIO by G.J.King. 7th Edition. 204 pp. Illustrated £1.00 e 

NEWNES RADIO & TELEVISION SERVICING books bought & sold (aIl years) Good prices paid. s *Please add 10% for Postage and Packing on all books. Send large S.A.E. for FREE booklists. 
BELL'S TELEVISION SERVICES 
ALBERT PLACE, HARROGATE, YORKSHIRE. Telephone 0423 -86844 ill Ir ssesefsssss eessesesseesesssesssesssseeees 

Books and Publications 

Radio BOOKS 
Handbk-of Transistor Equiv and Substitutes 45p Handbook of Tested Transistor Circuits 45p Rad & Electr Colour Codes and Data Chart 20p Hi Fi, PA & Disco Amplifier Design Hbk 80p Boys Bk of Crystal Sets and Simale Circuits 23o Electronic Novelties for the Motorist 55p Radio Servicing for Amateurs 25 High Fidelity Loudspeaker Enclosures 45p Practical Tape Recording Handbook 35p Practical Stereo Handbook 

35p Practical Radio Inside Out 
Transistor Circuits Manual No. 1 20p Transistor Circuits Manual No. 2 20p Goil Designand Construction Manual. 35p Radio TV and Electronics Data Book 30p Transis Circuits for Radio Controlled Models 45p Pract Transistor Audio Amplifiers, Book 1 25p Transistor Test Equip and Servicing Manual 30p Handbook of Simple Transistor Circuits 40p Modern Transistor Circuits for Beginners 45p Sound and Loudspeaker Manual 55p Resistor Colour Code Disc Calculator 15 Manual Transistor Audio Amplifiers 

35p Practical Car Radio Handbook p Radio TV and industrial Tube 8& Valve Equiv . 4g55p Transistor Circuits Manual No. 2 20p Television Servicing Vol. 1' gyp Television Servicing Vol. 2 f1 Television Servicing Vol. 3 
95 
95p Television Servicing Vol. 4 5p 

Using an Oscilloscope 
Servicing Transistor Radio Receivers gyp Television Timebase Circuits £1.t Op Getting Started with Transistors £1.30p 

All prices include postage & packing 
FREE lists of other titles avail on re.uest. Send to: 

RADIO 'BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

DENCO CLACTON LIMITED 
355.7.9 Old Road 

Clacton -on -Sea, Essex 

Catalogue 20p post paid 
S.A.E. all enquiries 

WORLD RADIO TV HANDBOOK 1974 
(published December), £3.15. De- livered direct from Denmark if 
ordered before publication. How to Listen to the World, £2, Postage and 
VAT included. Every order acknow- 
ledged immediately. David McGarva, 
PO Box 114, Edinburgh EH1 1HP. 

SW -BC LOG with time indication, post 
free. Pay £0.80 at any post office to 
National Giro account 651 -4154. 
SVERIGES RADIOKLUBB, UK treas- 
urer. 
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DIRECT FROM MANUFACTURER -a 
comprehensive catalogue of UHF & 
VHF /FM aerials, fixing brackets, 
chimney lashings, clamps, masts, am- 
plifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful in- 
stallation hints. Send 3p stamp to 
CLAYDEW ENTERPRISES (PW), 261 
Hardess Street, London S.E.24. 

"SHORTWAVE VOICES OF THE 
WORLD," £1.70, postage and VAT lep. 
"SWL Address Book," £1 -55+11p. 
"Confidential Frequency List," £1.70+ 
lep. "Guide to International Medium 
Wave Broadcasts," 20p+4p. Books and 
full details from any bookshop, or in 
difficulty write to: David McGarva, PO 
Box 114, Edinburgh EH1 1HP. 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS LITERATURE 
before 1934. Johnson Raffles, Haver - 
breaks, Lancaster. Telephone 67770 
evenings. 

NEWNES RADIO and TV Servicing 
Books wanted. From 1960 -1966, £2 paid 
per copy by return post. Any quantity 
bought. Bell's Television Services, 
Albert Place, Harrogate, Yorks. Tele- 
phone 0423 86844. 

COLLECTOR requires old magazines, 
components and valves. Condition and 
price to Box 108. 

OLD TYPE valve car radios of every 
description and age, also spares for 
same. 18 Brook Road, Mangotsfield, 
Bristol, BS17 3DY. Tel. Bristol 565238 
evenings. 

For Sale 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy - 
combe Rd., Richmond, Surrey, TW9 
2EQ. 01 -948 3702. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

FOR SALE: 52 Practical Wireless 
1958/1971; 74 Practical Electronics 
1964/1970; Television 1962/1973 com- 
plete; Radio Constructor 1962/1973 
complete; Wireless World 1962/1972 
complete, ready for binding. Ridley, 
17 Acorn Crescent, Larbert, Stirling - 
shire. 

SPARES - for Philips Cassette re- 
corders, and some for Pye and Stella 
recorders. SAE for enquiries. In 
complete lists. Harvey, 94 Derby Lane, 
Liverpool, L13 3DW. 
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Receivers and Components 

PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. All 63V d.c. 
0.47µF: f5% 80p: d:2% 40p; fl% 50p 
1.OpF: f5% 40p; f2% 50P; d=1% 60p 
2.2pF: f57 50p; +2% 601: t1% 759 
4.7pF: *5% 70p; *2% 90p; f1 %61.16 
6.8µ11: d_5% SOP; d:2 %81.15; d:1% 81-b0 
1511F: d:5 %81.10; d:2 %8140; +I %81 -60 
16µF: f5% II-60; f2 %62.10; t1 %62.70 
TANTALUM BEAD CAPACITORS - 

'Values available 0-I, O-22, 0.47, 1 0, 2 2, 4.7, 
6.6tsF at 35V, 10µF 25V. 15pF 20V, 22µF 
15V, 33µF 10V, 47µF 6V, 100µF 3V -ail at 8p 
each; 6 for 45p; 14 for 95p. Special pack 6 off 
each value (78, capacitors) £4.50. 
NEWT- TRANSISTORS. BC107, BC108 
BCI09, All at 9p each; 6 for 50p: 14 for E1. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. AF178- 
35p each or 3 for 95p. 
POPULAR DIODES. 114914, 6p each; 8 for 
45p; 18 for 90p 1N916, 8p each; 6 for 45p; 14 
for 90p; 1544, 5p each; II for 50p; 24 for EI. 
All brand new and marked. 
NEW LOW PRICE -400 mW Zeners, 
Values available 4-7, 5.6, 6.8, 7.5, 8.2, 9.1, 10, I I 

12, 13.5, ISV. Tot. ± 5% at 5 mA. All new and 
marked. Price 7p each; 6 for 39p; 14 for 84p 
Special offer 6 off each voltage (66 zeners. 
£3165. 
RESISTORS. Carbon film 5 %. fW at 40°C ivy 
at 70 °C, Range from 2.20 to 2.2M C2- in Ell 
series, i.e. 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 
68, 82 and their decades. High nobility, low 
noise. All at Ip each; Op for 10 of any one 
value; 70p for 100 of any one value. Special 
pack -10 of each value 2.211 to 2.2M 0 (730 
resistors) E5. 
440V A.C. CAPACITORS. 0 I/IF, size 1 fin x 
Hu. TSp; O-25pF, size I [in x fin, 30p; 0.47 
and 0.5 F, size Ifin x fin, 35p; I 0µF, size tin 
X fin, 459; 2.0µF, size tin x I in, 75p each. 
SILICON PLASTIC RECTIFIERS 1.5 Amp 
Brand new wire -ended D027. IOOPIV at 8p each 
or 4 for 30p; 400PIV at 9p each or 4 for 34p; 
800PIV at 14p each or 4 for 50p. 
7p Pont and packing on all orders below E5. 

Please add 10% VAT to all orders. 
MARCO TRADING 

Dept. WI, The Makings, Station Road 
Wem, Shropshire 

GUARANTEED SEMICONDUCTORS 
FAST SERVICE . LOW PRICES 

AC107 165 2N706 10p ZENER DIODES 
AC126 13p 2N930 20p 400mW 5% 
AC127 13p 2N1131 22p 3.3 to 33 volts 
AC128 13p 2141132 22p 10p each 
BC107 9p 2N1711 200 1 watt 5% 
BC708 9p 2N2904 18p 6.8 to 200 volte 
AF114 14p 
AF115 14p 

2N2904A 23p 
2N2905 23p 

15p each 

AF116 14p 2N3053 15p 

RECTIFIES AF117 14p 
BCY70 15p 

2N3054 505 
2N3055 38p 

BCY71 20p 2N3702 9p P.I.V. 1 AMP 
BCY72 15p 2N3703 9p 50 1N4001 41p 
BFX84 24p 2N3704 9p 100IN4002 41P 
BFXS5 25p 2N3705 9p 200 íN4003 5p 
BFX86 21p 2143706 9p 400 IN4004 6p 
BFX87 24p 2N3707 9p 600 íN4005 7p 
BFX88 20p 2143708 Sp 800 IN4006 8p 
BSX20 15p 2N3709 Op 10001144007 911 

CASH W.O. PLUS P P. 10p TO 
ROSLESS SERVICES 

PARNDON HALL HAMSTEL ROAD 
HARLOW . ESSEX 

BATTERY ELIMINATOR KITS. Our 
well -known Mini Mains Pack Kits 
now complete with drilled insulated 
base 32 x 55mm. Fits into space of 
most large transistor batteries. Easy 
wiring instructions. Safe, silent mains 
transformer, silicon rects, smoothing 
capacitor, all top grade. For any ONE 
of these voltages (state which): 3V, 
300mA max.; 6V, 180mA; 9V, 120mA; 
18V, 60mA. £1.50 VAT included. By 
mail only, UK post 5p. Amatronix 
Ltd., 396 Selsdon Rd., South Croydon, 
Surrey CR2 ODE. 

EX- COMPUTER EQUIPMENT: Wide 
selection digital linear and power 
components. Large S.A.E. Lists, T. J. 
Oxborrow, "Wimborne ", Walton Road, 
Kirby -le- Soken, Frinton -on -Sea, Essex. 

TREASURE TRACER 

MK III Metal Locator 
Varieap tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Ministry approved design 
As seen on BBC1 and BICI TV 
You only need soldering iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send s.a.e. for leaflet 

ó°,sor£J'8 Post 35p 

MINIKITS ELECTRONICS, 
35a LANGLEY DRIVE, WANSTEAD 

LONDON, E11. 2LN (Mail order only) 

TEXAN AMPLIFIER 

Pack 
1. P.C. Board £2.00 p.p.15p 
2. Chassis 3.00 25p 
3. Front Panel 125 15p 
4. Resistors 80 15p 
5. Capacitors 2.90 15p 
6. Semi Conductors 8.00 15p 
7. Transformer 5.95 25p 
8. Sundries 2.50 15p 
9. Cables 40 15p 

10. Instructions° 30 15p 
11. 100K /100K control 30 15p 
12. Case 2.75 25p 

VAT EXTRA 

TELERADIO ELECTRONICS, 
325 FORE ST., LONDON, N.9. 

Tel. 01 -807 3719 

Send 4p for catalogue of Hi Fi Kits 
including the Quadraphonic System 
as in Practical Electronics. 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stamp for lists. 

R.D.I. Ltd. 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NS 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built In one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built In lack socket for use with earphones or 
amplifier. 

Only 53.50 -Fp. &p 15p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p inc. VAT. P &P free. 

ALL PRICES. PLUS 10% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. SS17 9DE 

INTEGRATED CIRCUIT and FET 
modules for construction of low -cost 
receivers, converters, pre -selectors, 
etc. SAE details. -P. R. Colledge, Glen 
Tor, Torrington, Devon. 
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VEROBOARD 0'1 0.15 
24 x 5 26p 26p 
24 x 31 239 1Bp 
3f x 5 30p. 32p 
3- x 3f 28p 26p 
Track cutter 40p 409 

Toggle switch, 250V 1.5A SPST 18p, DPDT 25p 
Slide switch. DPDT miniature or standard tip 
Push to make, non locking. SPOT 12p 

NEK ELECTRONICS (WI) 
28, Carnegie Road, St. Albans, Herts. 

Please add 10p P. & P. Mail order only. 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V- 
0.47, 1, 2.2, 4.7, lOmfds. -4p. 22, 47- 
4í2p. (50V -5p.) 100 -512p. (50V -7p.) 
220 - 6p. (50V - 9p.). Subminiature 
bead-type tantalums 0-1/35V, 0.22/35V, 
0 47/35V, 1 /35V, 2.2/35V, 4.7/35V, 
10 /16V -8p. Mylar Film 100V-0.001, 001, 
0.002, 0.005, 0.01, 0.02 -2p. 0.04, 0.05 - 
3p. 0.068, 0.1-3'2p. Polystyrene 63V. 
E12 series 10 pf. -1,000 pf. -2p. 1,200 
pf.- 10,000 pf. -3p. Miniature Highstab 
resistors, 5 %, E.12 series- Carbon Film 
13W 151 -10Mß (10% over 1 Meg.) 
Metal Film 18W 104 -2.2Mß and 1W. 
274 -1OM12 all 34p each. Postage 8p. 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £1-f 10p p &p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

TRANSISTOR AMPLIFIERS 50p Vol/ 
Tone Pre -Amps 30p. LW -MW Mixer - 
osc panels 50p all with circuits. Record 
player cabinets £3. Radio cabinets, 
suitable ext speakers, colours 
blue, brown, yellow. 50p Mains 
droppers 7651 + 664 + 6651 + 
25íl + 2411 + 264 30p. Archer, 9 Pine 
Grove, Maidstone, Kent. 

DESOLDERWICK 
SOLDER- ABSORBING WICK 

Approx. I cm. completely desolders a 

P.C.B. joint. Use with any 20 -40W soldering 
iron. 30 cm. Pack Hp inc. P /P, etc. 
Multipack. Four lengths of wick in various 
widths. 80p inc. P /P, etc. 

ORIENTATION LIMITED 
Coverack, Cornwall 

MANUFACTURERS Surplus com- 
ponents. Mixed packs all post free. 
Resistors 20p. Capacitors 60p. Discs 
40p. Hardware 25p. Relays 60p. Four 
digit magnetic counters 20p. Ferric 
Chloride LB 52p. Samples and lists 
20p stamps. Derwent Radio, Scar- 
borough. 

ELEVEN BAND RADIO. SW 1 -4. 
Marine. LW. MW. FM. PSB (76 -86). 
Aircraft (108 -136). PSB (148 -174). Batt/ 
Mains. BFO. Fine Tune, Squelch. Out- 
put 1.3W. £58. SAE full lists, multi 
band radios, also Grundig Bargains, 
Satellit, 12 band, £118. Langtons Radio, 
High Street, ROCESTER, Staffs. 088- 
923 388. 

EX -GOVT: Communications and test 
equipment. Ancient and modern 
valves. Components. Trio equipment. 
Mail Order. S.A.E. Lists. Transelec 
Services, 5 Swan St., Torquay, S. 
Devon. Tel 22740. 

OFFERS IN V IT ED. Capacitors, 
approximately 7,000 1 x 9uF ±20% and 
2,500 4 x luF +20 %. Unused, approx. 
size 312 in x 158 in x 12 in 100 V.D.C. 
Samples on request. Other com- 
ponents available. Enquiries to Aband 
Ltd., Room 20B, Waterloo Buildings, 
66 Hanover Street, Liverpool 1. 

5-N- CHANNEL FETe 3929E -£1 
Full specification devices complete with data and 
circuit detalle for building voltmeter, timer, ohm- 
meter, etc. 
Send 10p for full list of field effect translators and 
other top quality translators available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road. Garrard' Cross, Bucks. 

Mail Order only 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road; 
Tunbridge Wells, Kent. Telephone 
31803. 

Miscellaneous 

24 WATTS PEAK! 
Beautiful bookshelf units in mahogany 
type finish. Employs infinite baffle 
enclosure with dual cone 8 ohm 
drive unit. Brand new with 6' leads. 

GREGGElectronics 

STABILISED 6, 7'S & 9V. FROM SINGLE UNIT 
In -Car Entertainment. 
Battery operated cas- 
sette recorders, radios 
etc., powered by 12v 

Ar r DAPTOR car battery by means 
of ingenious electronic 

adaptor -at virtually no cost. One lead in- 
cluded. Only £3.99 inc. VAT + 12p (p.p.). 
Also Mains Battery Eliminator £3.00. Lead 
(optional) 60p. State type of plug. Parties.: - 
OMNIA PRODUCTS, 25 Wtlbury Gdns., 

' Hove, Sussex. 

Gï 

BA NUTS 
BOLTS and 
WASHERS 
Assrt. length 
bolts, shake- 
proof washers. 

Per 100 

Size Nuts Bolts Wks 
0 Sap 75p 29p 
2 ß6P Sap 22p 
4 951 46p ISp 
6 29p 35p ISp 

Tapping 
% 

SCREW 

Box of i Box 
of 

100 , 
Assrt.29p' 

FASTENERS PVC 100 

NETS 2" 
9132" 

r 

1ta 
s ?S Ze 44P 

Box of \ 

Assrt. 
51p 

5f" SIDE CUTTERS a 

co: 
59p 

5" 

IHnsul 
andated 

PLIERS 

le 
59p 

Post free Orders under £2' All prices 
over £2 I add p & p 15p include VAT 
SILHILL PRODUCTS, Dept. WPI 226 Mary 
SC, Birmingham BI2 9RJ 021-440 3600. 

A.L.S. PRESENTS OUR 
E.C.100 WATT HI -FI AMPLIFIER 
Ready drilled P.C.B. with full instructions 
only £2 -plus 10p post. We also supply: 
Service Sheets, Manuals, Books etc. 
See our Main Advertisement in "TELE- 
VISION" or send S.A.E. for details. 

10 DRYDEN CHAMBERS, 119 OXFORD ST., 
LONDON WIR IPA (B) 

AMTRON KITS. your Devon Stockist. 
E. Wenmouth, 50 South Street, Exeter 
76058. 

Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra. 
Famous kits. e.g. waa -waa complete 
kit £2.95; Fuzz kit £5.50 auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules, 
musical novelties, etc. Catalogue Isp 
from D.E.W. Ltd., 254 Ringwood 
Road. Ferndown, Dorset. 

GLASS FIBRE P.C. BOARD. Large 
supplies available ' in single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot). ' yin double sided one ounce 
copper 1p per sq. inch (under 1 ft.) 
£1 per sq. ft. (over 1 foot). Please add 
10p per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small - 
worth Lane, Garboldisham, Diss, Nor- 
folk. 

Build your next project - in 
a BEC (Book end chassis) 

New improved with alloy 
trim on bottom of all 
cabinets. Now in easy to 
assemble kits. 

GB3 (Illustrated) ... 14" x 9" x 4" ... £4.00 P & P 45y. 
Other sizes. SAE with enquiries 
H. M. ELECTRONICS 275a, Fuiwood Rd, Sheffield 
S103BD 

MOO wrusnseeseuaIMn 
AEA. . K. 

9pJ äá ruf 

"HIGH 
GAIN 
AERIAL" 

SPECIALLY DESIGNED FOR USE WHERE 
SPACE IS LIMITED 
Alloy caged. Ideal for S.W. Enthusiasts 
Beam rotary reception 

366 

ALL WAV 

UNIQUE DESIGN 
Complete Kit, 
Base, mast, aerial, 
charts 
Fabulous 
Value 
£3.50 PP Paid 

Also included in this Kit, CHANTS of Frequency 
Allocations. International call signs. World 
time, Codes, Map, etc. 

TUBULAR METAL PRODUCTS 
7 LOWESMOOR TERRACE, WORCESTER 

ENGLAND 

Versatile 

i0 in 
ONE i' 

e 

îr 
MIN -LAB a Comprising: 

AC and DC Voltmeter Audio Generator 
Ohm Meter Resistance Substitution 
Capacitance Substitution DC Ammeter 
Battery Supply RF Signal Generator 

RF Field Strength Indicator. 

This new, unique instru- 
ment combines all you need 
for testing. Money back if includes 
not satisfied. - VAT & p. & p. 
Cash with order or send s.a.e. for illustrated data 
sheet to: 
J. H. ASSOCIATES LTD. (DEPT. PW) 
Cricketfìeld Lane, Bishop's Stortford, Herts. 

£11.95 

907 

www.americanradiohistory.com

www.americanradiohistory.com


DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention -getters': * Pocket -sized MAXI -VOLT Big 

*inch Spark Generator (instant 
15,000 volts!). Ready -made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send f 1 .35 for your Maxi - 
Volt now! * Unique TRANSMITTER /RE- 
CEIVER Kit. No licence eXamina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£590 for yours now! * Psychedelic. MINI- STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain-freeze' 
'em with vari -speed stop- motion 
flashes. Includes super case too. 
Send £2.20 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 

4 CUNLIFFE ROAD, 
STONELEIGH, EWELL, SURREY 

(Mail order only) 
Or for more details, send I5p for lists, 
plus free design project sheet. 

BUILD IT in a DEWBOX quality 
cabinet. tin x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

BURGLAR AND FIRE ALARMS. 
Amazing new kit £23.50. Full range 
of kits and equipment from Castle 
Alarms, P.O. Box No. 6, Windsor, 
Berks. 

EXPERIMENTERS! Hundreds of un- 
usual items cheap. 1974 catalogue 512 O. 
GRIMSBY ELECTRONICS, 64 Tenny- 
son Road, Cleethorpes, Lincs. (Mail 
Order Only.) 

AIRCRAFT TYPE position indicators 
for transmission or angular displace- 
ment 75p. Also Ex- equipment com- 
ponents. S.A.E. for details. Dunn, 16 
Raven Road, Timperley, Cheshire. 

ELECTRONIC IGNITION. Complete 
Set of parts and circuit diagram, only 
£6.75 plus 25p. P &P. State Pos. or Neg. 
Earth. Dept. PW, 32 Station Road, 
Belmont, Surrey. 

MORE RANGES 

FOR LESS MONEY! 
MULTIMETER AC -DC Type U -437 
10kOhmslV 2,5% Precision 
A -DC 0.1 -1A -5 Ranges 
V -DCIAC 2.5 to 1000 V - 6 Ranges. 
Ohms -100 to 1 MegOhm -4 Ranges. 
Frequency: 45 -40kHz - 2 Ranges. 

TAUT SUSPENSIONS 
MOVEMENT. 
Complete with steel case. 
Dimensions without case: 

212 x158 4.95 75mm. 

AC/DC Multimeter type U4324 
A -DC 0,06 -3A - 6 Ranges. 
A -AC 0.3 -3A - 5 Ranges. 
V -DC 0,6 -1200 V -9 Ranges. 
V -AC 3 -900 V -8 Ranges. 
Frequency: 45 to 20kHz -2 Ranges. 
Resistance: 500 Ohm to 5 MOhm- 
'5 Ranges. Decibel: -10 to +15dB 
-2 Ranges. Accuracy-!- 2.5 %. 
Dimensions: 167 x 98 x 63 mm. 

Only £8.00 SUPERTESTER 680 R ICE 
10 Fields -80 Ranges: Plus 
a lot of accessories for 

'measurements of 500A -AC 
100 AIDC- Temperature - 
-50C to - i -200C- Magnetic 
fields up to 15 KGauss- 
Phase indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Transistor Diode Tester etc. 

300 Dimensions: 128 xV x cmmy 
£1 8.50 300 grams 20kOhmiV Accuracy 

1% DC Ask for free catalogue 
Add 10% VAT to all items +25p P &P 
ELECTRONIC BROKERS LTD. 

,49 -53 Pancras Road, Landon NW1 2QB Tel: 837 7781 

LOW COST I.C. Mounting. I.C. pin 
sockets in lengths of 100 for 60p 
(p &p 5p). Quantity rates, S.A.E. 
details and sample, GASKELL, Oak 
Lodge, Tansley, Derbyshire. 

Another DUO -SOUND Bargain 
TELETON NM33 

MAGNETIC 
CARTRIDGE 

ONLY £I.50P.&P 
Complete with 
Diamond Stylus 

DUO -SOUND 134 Church Road, 
Manor Park, London, EI2 6HL 

LI wmartnut-- 

log InrG 

AERIAL BOOSTERS -E3ß5 
We make three types of Aerial Boosters: B45- 

UHF 625, B12 -VHF 405, B11 -VHF RADIO 

VALVE BARGAINS 
ANY 5 -50e, 10 -75p, 50-£3.30: - 

ECC82, ECL80, EB91, EBF89, EF80, EF85, EF183, 
EF184, EY86, PCC84, PCC89, PCC189, PC97, 
PCF80, PCF86, PCF805, PCF808, PCL82, PCL83, 
PCL84, PCL85, PFL200, PL36, PL81, PL504, PY33, 
PY82, PY800, PY801, 30L15, PC86, PC88. 

19" UHF /VHF (BBC2) £6.00 
Thorn -850 or Pye, with sat of spare valves. 
Carriage £2.00 (Untested). 

100 MIXED RESISTORS -65p 
+ to 2 watt -10 ohms to above 1m -ohms (our 
choice) 100 mixed Ceramic Capacitors from 
1PF to 8200PF (our choice) 65p. 

BARGAINS PARTS 
Transistor UHF Tuners -52.00, 500K -ohms V/C 
with Switch -20p. 50 mixed Tuner Valves -12.25. 
Brand New Transistors BF173, BC171, BC153, 
BC135, BC113, BC117, BC115, BA102, 8A129. 
All 10p each. 
All prices include V.A.T. p. & p.10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 
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MINICOMP FOR FASCINATING PARTY 
GAMES 

SPECIAL CHRISTMAS OFFER 
Built. and Guaranteed Units: £19.87 
For orders received on or before 
31st January, 1974. Usual Price: £24.87 
As described in R& E, Nov. '73 
MINICOMP 100: The Miniaturised ERNIE 
Includes 4 selections 
of purely RANDOM 
NUMBERS. 
I -6 DICE 

0-36 ROULETTE 

0-99 BINGO & ALL 
NUMBER 
GAMES 

0 -59 POOLS DRAWS 

OR: Invent your own Games and have 
your own Party Rules! Case approx. 7" x 
5" x 3 ". Elegant nylon coating in sky -blue 
or grey and brushed Allumihium panel. 

Brilliant NEON numbers. Mains operated. 
Terms: C.W.O. MAIL ORDER ONLY 

MICROELECTRONICS) IN 

5I, Mexfield Road, London SW I5 2RG 
01 -870 -2368 

C R O 

HARDWARE SUPPLIES. Sheet alu- 
minium individual sizes or standard 
packs, drilled to spec. Screws, nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one -off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc- 
tor Services, 29 Shelbourne Road, 
Stratford on Avon. Warwks. CV37 9JP. 

Christmas Gifts 
a 

IDEAL XMAS PRESENTS 
(Please send early) 

"Globe- King" 
Y.H.F. & SHORT WAVE KITS 

Precision standard, low cost valve and tran- 
sistor Kits 10 -350 m. V.H.F. 80 -180 MHz. "Easy - 
Build" diagrams and simplified instructions. 
For free literature send S.A.E. to sole manu- 
facturers. (Overseas: Int. Reply Coupon). 

JOHNSONS (RADIO) Est. 1943 
Shaw Street, Worcester, Witt 3QQ 

Tel. 24864 A JOHN BANNER CO. 

e 

SINGLE CHANNEL. 
SOUND -TO -LIGHT 

CONVERTER 

WITH LIGHT DIMMER 
Max. load 2kW. at 250v. A.C. 

Price Includes ready built and tested module, 
edge connector /mounting bracket, dimmer 
potentiometer, audio sensitivity potentiometer, 
full connecting data. Price £7.90 inc. VAT 

EXTRA FACILITIES. Push- button for Manual 
Pulsing 25p extra. Photocell for turning on the 
lights as the ambient light decreases, 75p extra. 

3 CHANNEL FILTER UNIT 
When used with three single channel modules 
this unit filters the sound into bass, middle and 
top frequencies enabling three coloured light 
displays to be shown. Independent sensitivity 
controls on each channel. Ready built and tested. 

Price £3.50 Inc. VAT 

OIL WHEEL PROJECTOR 
Build your own 

using our 

MULTI- 
COLOURED OIL 

WHEEL AND MOTOR 
KIT 

Suitable for mounting on 
virtually all Slide Projec- 
tors. 

Kit contains: 

* 6" dia. or 4' dia. OIL WHEEL (please state 
size required when ordering). * Suitable Miniature mains motor. * Full instructions. 

For Professional Discotheque use or home enjoyment. 
Price £7.15 inc. VAT 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Pack No. 
1 500 Carbon resistors, t, 1, 1, 2 watt. 
2 100 Electrolytic Condensers. 
3 250 Ceramic, Polystyrene, Silver Mica etc. 

condensers. 
{ 250 Polyester, Polycarbonate, Paper, etc. 

condensers. 
5 25 Potentiometers, assorted. 
6 250 High-stab, 1 %, 2%, 5 % resistors, 
7 50 Assorted Tagstripe. 
8 llb wt. Assorted Nuts, bolts, washers, spacers, 

etc. 
9 25 Assorted switches, rotary, lever, micro, toggle, 

etc. 
10 50 Preset Potentiometers. 

ALL COMPONENTS NEW AND UNUSED. 
E1 + 25p p.p. Per pack, £5 for 5 packs p /tree 

C. T. ELECTRONICS 
Mall Order, Retail Shop, Components- 
267 Acton Lane, LONDON, W4 5DG 01- 994 -6275 

Warehouse, Test Equipment, Surplus Goods - 
20-24 Beaumont Road, LONDON, W4 

Audio Accessory Shop, Components- 
17 Turnham Green Terrace, LONDON, W4 
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TRAN NIES 
All orders to be sent to our new 
retail shop at:- 
4 Bush House, Bush Fair, 
HARLOW, ESSEX. 
Telephone 37739 

Reg. office 1 Dockyard Station Road, 
Old Harlow, Essex. 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

74 Series TTL 
(National Semiconductors and I.T.T.) 
LOW PRICES, HIGH QUALITY 
* 100 plus less 10% on No's 1+ 25+ No's 1+ 25+ 
the 25+ column 7447 £1.48 £1.87 74123 £3.35 £8.28 
No's 1+ 254 7448 £1.98 £1.81 74141 21.10 99p 
7400 20p. 189 7450 20p 169 74145 £1.65 £1.48 
7401 20p 38p 7451 20p 19p 74150 £3.30 22.75 
7402 20p 18p 7453 209 19p 74151 £1E1 £1.15 
7403 20p 18p 7454 20p 189 74153 £1.32 £1.15 
7404 21p 199 7460 209 18p 74154 £2.20 £1.87 
7405 219 19p 7470 2,3p 27p 74155 £1.65 £1.21 
7406 54p 49p 7472 889 80p 74156 £1.65 £1.21 
7407 54p 48p 7473 46p 429 74157 £154 £1.40 
7408 299 24p 7474 44p 40p 74160 £2.18 £2.05 
7409 29p 249 7475 639 57p 74161 £218 £2.05 
7410 20p 18p 7476 55p 51P 74162 24-84 84.54 
7411 23p 219 7480 £1.10 99p 74163 84.84 £4.54 
7412 40p 38p 7481 £137 11.28 74164 £2.73 £2.63 
7413 31p 29p 7482 £1.10 99p 74165 '£2.78 £268 
7416 499 47p 7483 £182 £1.29 74166 £428 £&94 
7417 57p 53p 7484 £1.32 11.21 74174 22.78 £268 
7420 20p 189 7485 £2.75 £264 74175 £1.94 £1.81 
7422 60p 58p 7486 49p 419 74176 £1.99 £1.87 
7423 60p 58p 7489 £495 £4 -29 74177 £2.75 82.84 
7425 609 53p 7490 82p 719 74180 £2.75 8284 
7426 35p 31p 7492 84p 65p 74181 £8.49 £8.05 
7427 55p 51p 7493 82p 669 74182 £2.16 £2.02 
7428 85p 799 7494 21.04 989 74184 £2.89 £2.42 
7430 20p 18p 7495 £1.14 £1.03 74190 £3.08 22.69 
7432 42p 38p 7496 £1.25 £1.15 74191 82.80 82.24 
7433 97p 91p 74100 £2.75 £2.58 74192 £2.58 £2.80 
7437 77p 74p 74104 81.18 21.14 74193 52.58 22 -30 
7438 77p 74p 74105 2118 £1.14 74194 £8.27 £8.15 
7440 209 18p 74107 48p 48p 74195 82-42 82.30 
7441 819 78p 74110 67p 85p 74196 82.18 £2.06 
7442 81p 78p 74111 21.52 £1.40 74197 £2.18 £2.06 
7443 81.40 £1.82 74118 21.10 80p 74198 £8.85 £8.05 
7444 £1.57 81.52 74119 £184 £1.54 74199 26.65 £8.05 
7445 £231 2218 74121 47p 42p 74200 826.40 221-12 
7446 £2.31 .2218 74122 11.70 £1.59 

Linear Integrated Circuits 
301 
301 
301 
301A 
301A 
30IA 
307 
307 
307 
308 
ß08A 
709e 
709e 

DIL 
TO99 
8 PIN DIL 
DIL 
TO99 
9 PIN DIL 
DIL 
TO99 
8 PIN DIL 
T099 
T090 
DIL 
Toes 

509' 
559 
4ßp 
ß9p 
89p 
ß6p 
69p 
899 
8ßp 

8.45p 
8-40p 

85p 
S1p 

723e 
723c 
741e 
741e 
741c 
747c 
748c 
748c 

DIL 
TO99 
8 PIN DIL 
14 PIN DIL 
TO99 
DIL 
DIL 
T099 

99p 
959 
889 
89p 
41p 
4ßp 
899 
41p 

THE FERRANTI 
RADIO IC 

228414 £1.32 

Electrolytic 
Capacitors 

4 VOLT 16 VOLT 
47µF 85p 15µF 81P 
1000F 65p 330F 65p 
2200F 61p 1500' 64p 
3300F 65p 150µF Op 
10000F 13p 2200F 9p 
47000' 29p 6800F 179 

10000F 17p 
15000F 25p 
20000F 43p 

6.3 VOLT 
330F ß1p 
680F 65p 
1500F 65p 
4700F lip 
6800F 18p 
15000F 18p 
22000F 18p 
3300µF 2ßp 

10 VOLT 
228F ß1p 
470F ß1p 
1000F 65p 
2200F 8p 
330µF lop 
4700F lop 
10000F lip 
1500µF Slop 
22000F 24p 

25 VOLT 
10µF ß5p 
22µF ß5p 
470F ß1p 
1000F Sp 
1500F 8p 
220 µF 1µp 

1ßp 4700F 
880µF tOp 
10000F 22P 
22005F 89p 
50000F 08p 
40 VOLT 

6.80F ß1p 
1µ0F 64p 
330F 60 

40 VOLT 
47µF 6513 
1000F 9p 
68µF 10p 
2200F lip 
470µF 19p 
6800F 25p 
1000µF 25p 
22000F 44p 

63 VOLT 
1µF 
2.20F 
4.70F 
68F 
10µµF 
22µF 
68µF 

1100µ0µF 5F 
2200F 
3300F 
470µF 
10000F 

61p 
81p 
651. 
61p 
81P 
85P 
10p 
lip 
13p 
19p 
top 
26p 
44p 

VOLUME CONTROLS 
Potentiometers 
Carbon track 50052 to 2-2M52. 
Log or Linear. 
Single 18p. Dual gang (etereo) 44p. 
Single type with D.P. switch 139 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100.5 meg ohms. -1 watt 8p each 
-2.5 watt 65p each 

THYRISTORS 
P.I.V. 60 100 200 
1 Amp 289 85p 419 
3 Amps 44p 50p ßOp 
P.I.V. 300 400 
1 Amp 44p 58p 
3 Amps - SOp 

SLIDE SWITCH 
SPOT lip each. D.P.D.T. 139 each. 

MINIATURE NEON 
LAMPS 
240V or 110V 1.4 5p. 5 plus 41p 
each. 

Mullard Polyester Capacitors 
C280 SERIES - 

250V P.C. mounting: 0.010F, 0.015, 0.022 84p. 0033, 0.047, 0.068 4p. 01 41p. 
0.15, 0.22 51p. 0.33 7p. 0-47 91p. 0.68 12p. 10F 14p. 15µF 22p. 2.20F 279. 
C296 SERIES 
400V: 0.001µF, 0.0015, 00022, 00033, 0.0047 3p. 0.0068, 0.01, 0015, 0022, 0.033 31p. 
0-047, 0068, 0.1 40p. 0.15 64p. 0.22 81p. 0.33 12p. 0-47 145p. 
160V: 0.010F, 0015, 0.022, 0.033, - 0.047, 0.068 31p. 0.1 4p. 0.15 4p. 0.1 45p. 
0.15, 0.22 5tp. 0.33 7p. 0.47 90p. 0.68 12p. 10F 141p, 1.5µF 22p. 2.20F 24p 

QmTRD 
KITS 

We have - been appointed stockists of 
Amtron high quality Construction Kits. 

(20p P.P. on all kite). 
Other Kite iaclude: 
UK65 Transistor tester £2.50 
UK110 Stereo Amplifier 5 +5w 811.07 
UK120 Hi -Fi Amplifier 12w £5.20 
UK220 Signal Injector ..... t.. .. £2.57 
ÚK235 Acoustic Alarm for Absent 

minded drivers £8.39 
UK300 Four channel radio control 

transmitter £8.55 
UK310 Radio control Receiver £3.28 
UK325 'GCX2' channel splitting 

unit 1000 and 2000 Hz £7.86 
UK330 'GCX2' channel splitting 

unit 1500 and 2500 Hz £7.88 
UK345 Superheterdyne radio con - 

trol receiver 8855 
ÚK515 mW Radio Receiver £7.88 
ÚK525 VHF Tuner 120 to 160 mHz £1244 
UK705 Windscreen Wiper timer £7.48 
ÚK715 Photoelectric cell switch £8.49 
ÚK760 Acoustic switch £1185 
ÚK875 Capactive Discharge Elec- 

tronic Ignition for internal 
combustion engines £1451 

Many other kite available. Send for the 
Amtron Catalogue. 
*THESE KIT PRICES INCLUDE V.A.T. 

VEROBOARD 
0.1 

24 x 35 249 
20 x 5 27p 
30 x 31 27p 
3, .x 5 ß1p 
17 x 21 1329 
17 x 30 211.10 
17 x 5 (Plain) 
Pin insertion tool 57p 
Spot face cutter 4ßp 
Pk 36 Pins 20p 

0.15 
199 
28p. 
23p 
S1p 
ß8p 
87P 
90p 
57p 
48p 
20p 

Silicon Rectifiers 
lamp miniature 
Type Ply 1-99 
IN4001 50 Bp 
IN4002 100 0p 
IN4003 200 61p 
IN4004 400 7p 
IN4005 600 Op 
IN4006 800 lOp 
IN4007 1000 12p 

400mW ZENER DIODES 
BZY88 Series 3.3 volt to 33 volt. 

1 -99 100 plue 
7p 6p 

SIGNAL INJECTOR 
The UK 220 Signal Injector is a "must" for 
repairmen engaged in the repair and ser- 
vicing of radio receivers and AF amplifiers. 
It permits a thorough check of the various 
stages to the antenna coupling circuit due 
to the signal it delivers, which has a 
frequency spectrum extending from the 
lowest acoustic frequencies to the highest 
short wave band frequencies. The unit is 
designed to perform quickly and efficiently 
all the operations involved in fault tracing, 
and many cases that would normally call 
for the set to be taken back to the repair - 
shop can be successfully carried out on 
the spot. 

Specifications 
Frequency: 500 Hz 
Harmonica: up to approx. 30 MHa 
Output voltage: 1 V peak -to -peak 
Maximum voltage applicable to the-probe: 

500 V DC 
Power supply: 1-4 V DC 
Transistors: (2) BC208B 

£2.57 

ANNOUNCEMENT 
Our new Retail Shop will be 
opening on 17th December at: 

4 Bush House, 
Bush Fair Road, 
Harlow, Essex 

Open 9 to 5.30 Mon. to Sat. 
We are looking forward to your 
visit. 

MINITRON DIGITAL 
INDICATOR TYPE 3015E 

sad 0.9 and decimals. ONLY £1.65 

Resistors 
watt 5% carbon 1p 

8 watt 5% carbon 1p 
1 watt 10% carbon 24p 
range 10 ohms to 4.7 megohms. 
l watt m /o2% 49 
range 10 ohms to 1 megohms. 

Transistors/ BC109 lip BC303 50p MP8121 33p TIP32A 78p Diodes & 
Diodes BC113 151p BC304 40p MP8122 44p TIP33 £1.05 Rectifiera 

BC116 18p BCY70 17p MP8123 50p TIP34A 
AC107 16p BC125 16p BCY71 37p NKT21128p £1.54 1N914 Sp 
AC126 14p BC126 25p BCY72 17p NKT21228p TIP35A 1N918 8p 
AC127 13p BC132 18p BD131 88p NKT21425p £2.53 1N4148 Sp 
AC128 13p BC134 16p BD132 90p NKT217559 TIP36A 1844 10p 
AC142K 22p BC135 16p BD135 429 NKT26123p 8319 1N4007 22p 
AC141K 20p BC137 18p BD136 50p NKT27120p TIP41A 79p 18113 17p 
AC176 15p BC138 36p 13D141 11.87 NKT27420p TIP42A 91p BA100 160 
AC187 18p BC142 88p B13142 50p NKT27525p 2N706 189 BA102 25p 
AC187K 209 BC143 83p BF159 33p NKT40371p 2N930 Sßp BA115 8p 
AC188 18p BC144 80p BF173 29p NKT40583p 2N1131 22p BA144 149 
AC188K 20p BC145 28p BF177 28p NKY603F 2181132 28p BA145 22p 
ACY17 24p BC147 9p BF178 29p 88p 2N1613 22p BA154 14p 
ACY18 21p BC148 9p BF179 ß5p NKT613G 2N1711 28p BAX13 149 
ACY19 25p BC149 9p BF194 15p 33p 2N2904 40p BAX16 149 
ACY20 22p BC153 18p BF195 179 NKT67426p 2N2904A BAY18 19p 
ACY21 23p BC154 17p BF244 27p NKT677G 44p BAY31 9p 
ACY22 18p BC157 18p BF260 29p 24p 2N2905 48p BY100 19p 
ACY39 68p BC158 12p BF329 18p NKT71332p 2N2924 18p BY126 18p 
AD140 40p BC159 14p BF330 18p NKT77327p 2302926 lOp BY127 19p 
AD142 44p BC167 18p BF390 37p 0019 55p 2N3053 26p BYX10 24p 
AD143 89p BC168 lip BFX84 28p OC20 55p 2íN3054 55p 04.5 19D 
AD149 88p BC169 lip BFX85 35p 0023 499 3N3055 52p °A10 24p 
AD150 80p BC177 15p BFX86 22p 0C25 45p 2N3702 llp '0A47 Op 
AD161 88p BC179 15p BFX87 28p OC28 - 50p 2N3703 lip OA70 Op 
AD162 88p BC182L 10p BFX88 26p OC29 50p 2N3704 lip 0A73 lip 
AF114 18p BC183L lip BFY50 21p 0C35 50p 2,73705 lip 0A79 Op 
AF115 18p BC184L llp BFY51 17p 0C36 50p 2N3706 lip OA81 pp 
AF116 18p BC186 88p BFY52 17p 0C44 14p 21'73707 lip 0A85 lip 
AF117 18p 130212L lip BFY64 39p 0C45 14p 2N3708 lip 0A90 8p 
AF118 92p BC213L lip BFY90 72p 0070 28p 2N3709 lip OA91 8p 
AF124 27p BC214L lip BSX20 19p 0071 14p 2N3710 lip OA95 8p 
AF139 89p BC258 9p C407 22p 0072 14p 2N3711' Op 0A200 lip 
AF239 41p BC259 9p C426 38p 0081 14p 2N3794 17p 
AL100 77p BC267 14p C428 31p 0083 22p 2N3819 28p 
AL102 BBp BC268 15p C450 17p 0084 28p 40361 50p 
AL103 55p BC300 40p MP8111 85p TIP29A 53p 40362 50p 
BC107 lip BC301 82p MP8112 42p TIP30A 845 40636 50p 
BC108 llp BC302. 80p MP8113 35p TIP31A 64p 
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If you have difficulty in obtaining 

PRACTICAL 
WIRELESS 
Please place a regular order with your newsagent or 
send 1 year's subscription (£2.65) to:- 
Subscription Department, 
Practical Wireless, 
Tower House, Southampton Street, 
London, WC2E 9QX 

i 

MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m. -6.00 p.m 

Arn TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

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

01 -672 3137/9080 

TUAC POWER MODULES 
TP125 
illustrated 

£15.25 

TLI00 

£11'50 

T L60 

£975 

* 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 

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 
PSU 2 For supplying Disco Mixer £3 50 

Specification on all three power modules: 
All output power ratings ±1 dB. Output impedance 8 -15 Ohms. THD at full power 
1% typically 0.5%. Input sensitivity 60mV into 10kO. Frequency response 10Hz -25kHz 
f2dB. 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. 

poly - planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone sneaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB /M for 1 watt electrical input. Input impedance: 
8 ohms. Operating temperature range: -20 °F to +175 °F. Sine 
(WxDxL): 1-7/16"x 11-3/4"x 14- 11/16 ". Weight: 19 ounces. 

Z7-50 each Stereo pair £1450 
post free 

Web europa 
P.O. Box 162, Watford WD1 1AA 

RAYMER MICROCHIP 
This advanced high -fidelity integrated amplifier is 
completely self- contained and only requires con- 
necting to mains, speaker and input. 

Ideally suited for: 
MONO RECORD PLAYERS 
MONO CONVERSION TO STEREO 
STEREO CONVERSION TO QUADRAPHONIC 

la 2 Microchip + Decoder) 
T.V. AMPLIFIER 
TAPE AMPLIFIER 
P.A.INSTALATIONS 
AUDIO ALARM ETC. 
SPECIFICATIONS 
OUTPUT 5 watt RMS (10w peak) 
FREQUENCY RESPONSE 10hz to 50khz t 3db 
TOTAL HARMONIC DISTORTION less than 1% 
LOAD IMPEDANCE 4 to 18 ohms 
INPUT IMPEDANCE 100k ohm Nominal 
POWER GAIN 40db Typical 
SIZE 140 x 60 x 45mm 

RE500 
With free instruction sheet. 

PRICE £6. 93 (inc. VAT) plus 25p p. & p. 

Guaranteed 12 months against failure In normal 
use. 

TRADE ENQUIRIES WELCOMED 

NAME 

ADDRESS 

Please send 

I enclose P.O. /Cheque /Money Order 

RAYMER ELECTRONICS LTD, 
STANLEY RD. CAMBRIDGE CB5 6LB 

Ray, Bus. 1031205 
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WATFORO ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS 
C.W.O. Please. P. & P. add 10p to orders under £2. Prices exclusive of VAT 

PLEASEADD10 %TOFINALTOTAL 

AC125 
AC126 
AC127 
AC128 
AC187 
AD161 
AD162 
AF114 
AF115 
AF716 
A F117 
AF118 40p ¡ 0C35 
BC107 9p 

I 
0C42 

BC108 9p 0C44 
BC109 10p 0C45 

TRANSISTORS DIODES 
12p 8C147 12p 0070 10p 0A85 7p 
12p BC148 12p 0071 10p 0A90 5p 
12p I BC149 12p 0072 10p OA91 5p 
12p ; 130131 49p 2N526 25p 0A200 8p 
12p BD132 49p 2N2926R 9p 0A202 8p 
30p 8F194 15p 2N29260 9p 1N914 5p 
30p BF195 15p 2N2926Y 9p 1N4001/2 6p 
12p BFY50 22p 2N2926G 10p 1N400314 7p 

12p I 13FY51 22p 2N3014 10p 1N4005 7p 
12p 

i 

0C26 40p 2N3053 20p 1N4006 8p 
12p ; 0C28 40p 2N3055 55p 1144007 Bp 

40p 2N3704 12p 1N4148 5p 
10p 2N3705 9p BYZ11 18p 
10p 2N3819 25p WO1 30p 
10p TIS43 30p WO6 34p 

VEROBOARD 
PITCH 0.1 0.15 0.15 

plain 
2g- 33." 24p 18p 12p 
2; x 5" 26p 26p 13p 
3áx 3'- 27p 27p - 
3 x5 " 319. 30p 22p 
20 x 17" 80p 60p 45p 
3', e 17" 105p 84p 63p 
5x17 ".. 1419- 89p 
Pkt. of 50 pins 209 
Spot face cutter 42p 
Pin Insertion tool 52p 

LINEAR IC's 
709C 8 pin 32p 
709C 14 pin 32p 
741C. Spin 369 
741C14 pin 360 
723C 14 pin 80p 

SOCKETS 
8 pin 23p 
14 & 16 pin 15p 
ZENER 
DIODES 
BZY 88 sertes 
400mW 3.3V- 
30V. 
Price IOp each 

JACK PLUGS (CHROME) SOCKETS 
Standard Screened 12p Standard 
Stereo Screened 30p Stereo 
25mm Screened 8p 2.5mm 
3.5mm Screened 10p 3.5mm 

120 
15p 
7p 
7p 

DIN PLUGS, SOCKETS AND COUPLERS 
Pins: 2, 3, 4, 5 (180 °, 240 "), 6, 7 

PLUGS: 12p, SOCKETS: 8p, COUPLERS: 10p 

PHONO PLUGS, SOCKETS AND COUPLERS 
Assorted Coloured Plugs: 5p, COUPLERS: 8p 
SOCKETS single: 5p, Double: 7p, Triple: 10p 

THYRISTOR 
CRS 1/05 50V 1A 20p 
CRS 1 /60 600V 1A 38p 
CRS 3/60 600V 3A 48p 
C107B 200V 4A 58p 

SWITCHES 
Toggle SPST 

DPDT 
Slide 1 amp DP 
Rotary 1 -12 Way 

18p 
22p 
10p 
24p 

ZN414 A COMPLETE RADIO IC £1 15 
A revolutionary AM /FM Receiver IC. As featured in PW Sept. '73. 

RESISTORS 
High Stability low noise carbon film. Miniature wire wound. 
Power Values PRICE 
Watts Tol. Range Available 1 -9 10 -99 
} 5% 2ß -10 Meg. EIS 1p 0.8p 

5% 2ß -10 Meg. EIS 1p 0-8p 
1 5% 2ß -10 Meg. E12 2p 1.6p 
4 10% lohm -10ohm E12 6p Op 

Do not mix ohmic values to obtain quantity prices. Ignore fraction. 

100+ 
O -lp 
0 .7p 
1.4p 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0001µF, 00015µF, 0-0022uF, 00033µF, 0.0047µF, 00068µF, 2 19; 0.01µF, 0 01 EyuF, 

0022µF, 0.047µF, 3p ;0. 068µF, 0.1µF, 0.15µF, 4p; 0ß2µF, 7p; 0.33µF, 10p; 0.4712F, 13p 
160V: 0.1µF, 0 15µF, 4p; 0.22µF, 5p; 0.33µF, 6p; 0.47µF, 7p; 0.68µF, 10p; 1µF, 13p. 
Radial lead P.C. type: - 

250V: 001µF, 0015µF, 0.022µF, 3p; 0.033µF, 0047µF, 0068µF, 3p; 0.1µF, 4p; 0.15µF, 
4p; 0ß2µF, 033µF, 5p; 0.47µF, 7p; 0-68pF, 10p ;1 ouF, 11p. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1µF, 15µF, 2ßµF, 3-3pF, 47µF, 68µF, 10µF, 15µF, 22pF, 47µF, 68µF, Op each. 
40V: 100µF, 6p; 150µF 25V, 6p; 25V: 220µF, 11p; 470pF, 13p; 1, 000µF, 25p. 

CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm leads. 
Range: 22pF- 10,000pF. Price 2p each. 

POTENTIOMETERS: - - Carbon 
Track 0.25W, log and linear values. 
1k4 -2MO Single gang 129 
5K4 -2MO s /gang w /switch 249 
2k4 -2M4 Dual gang 37p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
10kO -100k4 Single gang 409 
10k4 -100k4 Dual gang 55p 

PRESET POTENTIOMETERS 
0-25W 1k4 -1M52 Hor. and Vert. Op 
0.1W 1000- 220k52 Vert. only 3p 

KNOBS 
To fit*" shaft unless specified. 
Black Pointer type Bp 
Slim Silvered 10p 
Black 1" with chrome rim 15p 
Slider Pot knobs (Silvered) 10p 

(Black) 10p 

CAR AERIALS 
3 Stage, Spring up, 
keylock Type £1.05 
Car Aerial Plugs: lop P Name 

WATFORD ELECTRONICS 
35 Cardiff Rd., Watford, Herts, England. 

Enclose 10p stamps for our comprehensive catalogue. 

TGS GAS SENSOR HEAD (ELECTRONIC NOSE) for detection of combustible 
gases with a proven record for a highly reliable Fire Detection. TGS Head can 
detect extremely low gas concentration levels without amplification. (PE July '73) 

"ELECTRONIC NOSE" illustrates amplified alarm system. 
`GS HEAD AND CIRCUIT APPLICATION DATA. PRICE £1.85. 

Address 
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Head Office surd Warehouse Z & I AERO SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE 
85 TOTTENHAM COURT ROAD 

LONDON W2 55F Please send all correspondence and Mail- Orders to Head Office LONDON WI 

, Tel: 727 564112!3 When sending cash with order, please include 0-15 in L for postage and handling Tel: 580 8403 

Open all day Saturday 
MINIMUM CHARGE ISp. No C.O.D. orders accepted 

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER 

SERVICE HAS TO BE CURTAILED. FROM 1ST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL 
BE SUBJECT TO A MINIMUM CHARGE OF E500 EXCLUDING V.A.T., I.E. £550 INCLUDING V.A.T. GOODS OF VALUE 

UNDER E500 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM 

COURT ROAD, W.I, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR 

APPROVED ACCOUNT CUSTOMERS IS E1000 EXCLUSIVE OF V.A.T. 

TAUT SUSPENSION MULTIMETERS 
MADE IN USSR 

- 

8 models of multimeters 
from simple 22 -range instru- 
ment priced at £4.95 to 
sophisticated 43 -range instru- 
ment with full transistorised 
safety trip circuit, priced at 
£17.00. Models available 
with transistor testing fa- 
cilities (U4341) and built -in 
audio /I.F. oscillator (U4323). 

IIII 

'- _ e /Cr" " {iüs t 
. 1 r ' 

All the above instruments and full ronge of other test equipment ore included in our new 1973/74 combined catalogue /price list which covers valves, semi- 

conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons -and magnetrons, as well as transistor substsitution list. 

"SLO-SYN" 3 -LEAD 

SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5° 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to glee DC., to winding for a maximum 
holding torque of 300oz /in with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz/in. Can 
be wired to give 100 or 200 steps per revolution witn 
accuracy of 0.1° per step non -cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4 ", body length 4f ", spindle 
length 2 #" x " dia. Weight 6f lbs. BRAND NEW in 
maker's packing. Offered at less than f maker's price 

£15 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at half normal 
price. A 2 -sided bracket is incorporated for vertical 
or horizontal mounting. Size: 2" x 1f" x 11 ". Pull is 
approximately 2lbs.,-pplunger travel 1f". Fixing eye 
takes up to -1" olt,'plonger non -captive. NEW in 
original maker's £1.20. P. & P.20p. Large num- 
ber available, specs price for quantity. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15 x 1min 
divisions, approximately f" between 
divisions. Panel mounting with chrome 
bezel 3f" dia. £1.40. 15p P. & P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 20012, output 60 or 80 DB at 1 Kc. 
As used in deaf alds, bugging devices, etc. Size (60 
DB) 7/32" x 5/32" x f "; (80 DB) f" x 5/32" x 's ". Ex- 
equipment, all tested. £1.20 each. P. & P. FREE. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi- 
mately 1" through 
hinged "eI bow ". 
Bracket incorporates 2 fixing screws. Length of arm, 
24- ". 240V AC. Pull at coil is approximately 11b. £1. 
FREE P. Si P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
315. pull, 2f" x 1 x 
1f ". Travel 1 ". 90p. 
each. P. & P. 10p. 
240AC type MM4. 21b. pull, 
11" x 1 r" x 1 ". Travel f" 70p 
each. P. & P. 10p. Quantity 
discounts: 10- 5010 %, 50 up- 
wards 25 %. 

SILVANIA 
IMAGNETIC SWITCH - 

Now complete with reference magnet! 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts, 
normally closed. Rated 3amp at 120v. 14-amp 
at 240v. Size: (approx.) 1?y" long o }" dia. 
Ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
is required. 10- for £2.10; P. & P. 15p. 50 for 
£8; 100 for £1050. FREE P. & P. over 10. 

AMPEX 7.5v.. D.C. MOTOR 
This Is an ultra precision tape 
motor designed for use in the 
AMPEX model AG20 portable 
recorder. Torque 450GM /CM. 
Stall load at 500ma. Draws 
60ma on run. 600rpm rE speed 
adjustment. Internal. AF /RF 
suppression. f" dia. x 1" 
spindle, motor 3" dia. x 1f ". 
Original cost £16.50. OUR 
PRICE £3.30. P. & P. 25p. 
Large quantities available 
(special quotations). Mu -metal 
enclosure available 75p each. 
FREE P. &P. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240. AC., 28rpm. NEW 
HIGH TORQUE,approx. 
overall size: 3f" x 3 *" x 
2;" 4- spindle f" dia. as illustrated. £2.70. P. & P. 30p. 
Similar-to above, 19rpm. £2.70. P. & P. 30p. 
11orpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. & P. 30p. 

NORPLEX 
The famous American fibre -glass copper -clad 
laminate. Finest quality with woven glass base of 
Epoxy- resin. Excellent Mech. and Elec. conductive 
properties. Heat resistant, ideal for P.C.'s etc. THIS 
IS A SPECIAL PURCHASE AND ONLY AVAILABLE 
WHILE STOCKS LAST! Sizes: 12" x 12 "; 24" x 12"; 
24" x 24 "; FULL SHEET 43" x 37" (11 sq. ft.). Single - 
sided Copper with thickness of 1/32 ", 3/64 ", 3/32 ". 
Also double -sided 1/32 ", 1/16 ", 3/32 ". Al per sq. ft. 
Cut sizes (1 -10 sq. ft.) 25p. P. & P. Full Sheet £8 each. 
Carr. £1 for 1st sheet plus 25p each additional sheet. 

ALL PRICES NOW INCLUDE 
V.A.T. UNLESS OTHERWISE 
STATED 
All items are NEW and UNUSED. Postal 
or carriage charges are for Gt. Britain only. 
We welcome orders from established 
companies, educational depts., etc. All 
orders under £2.50 C.W.O., please. 
Company orders under £2'50, surcharge 
60p unless C.W.O. 

EL EC TRO - TECH COMPONENTS LTD. 
hook 

an-l 
315/317, EDGWARE ROAD, 

LONDO _,ß.W2. 
Tel : 01 -723 5667 0 I4P2 5580 

912 
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Practical Radio Et Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 

better future. 

Over ISO 
ways to 

engineer a 
better future 

This FREE 76 

t road osúci rhrougha 
8.(E.THo 

StudyCourse,cgo 
se }fair 

sul 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T, and we'll send you full details and a free 
book. B.I.E.T. has successfully trained thousands of men at 
home - equipped them for higher pay and better, more inter- 
esting jobs. We can do as much for YOU. A low -cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay -as -you- learn. 
Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained a 
view echoed by two colleagues who recently commenced the course". - 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects ". -Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold" -Student 
C.C.P., Bucks. 

HMO OUT FOR YO 'RELF 
These letters and there are many more on file at Aldermaston Court 

speak of the rewards that come to the man who has given himself 
the specialised know -how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stwmp to find out how we can help you. Write to 
B.I.E.T. Dept. BPh'46 Aldermaston Court, Reading RG7 4PF. 

_CUT OUT THIS COUPON- - l 
Tick or state subject of interest. 

Post to address below. 
MECHANICAL 
Society of 
Engineers - 
A.M.S.E.(Mech.) 
Institute of 
Engineers & 
Technicians 
(A.M.I.E.) 
CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng. 
Welding C 
Gen. Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
ELECTRICAL & 
ELECTRONIC 
Society of 
Engineers - 
A.M.S.E. (Elec.) 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 

I 
Installations 
Electrical Maths CI 

Computer 
IElectronics 

Electronic Eng. 
Practical Radio 
& r:reccronies 
(with kit) 

IMANAGEMENT & 
PRODUCTION 

IInstitute of Cost 
& Management 
Acctnts. 
Computer 
Programming 

IWorks M'ment. 
Work Study C 
Gen. Production 

ISing. 
Estimating & 

IPlanning 
Storekeeping 
Management 
Skills CI 

Quality Control 

DRAUGHTSMANSHIP 
Institute of 
Engineering 
Designers 
(A.M.I.E.D.) 
General 
Draughtsmanship 
Elec. Draughts- 
manship 
Architectural 
Draughtsmanship El 

Technical 
Drawing 

RADIO & TELE- 
COMMUNICATIONS 
CITY & GUILDS. 
Radio, TV/ 
Electronics 
CITY & GUILDS 
Telecoms. 
Gen. Radio & TV 
Eng. 
Radio Amateurs 
Exam 
Radio Servicing 
TV Servicing 
Colour TV 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 
Motor Industry 
A.M.I.I. 
MAA /IMI 
CITY & GUILDS 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment. 
ARB Aero Engi- 
neering Certs. 
Gen. Aero Eng. 

CONSTRUCTIONAL 
Society of 
Engineers - 
A.M.S.E. (Civ.) 
Institute of Build - 
ing-L.I.O.B. 

A.B.T. Clerk of 
Works 
Construction 
Surveyors Insti- 
tute-L.C.S.I. 
CITY & GUILDS 
General Bhilding 
(all branches) 
Heating & Vent. 
Inst. Clerk of 
Works 
Site Surveying 
Health Engineer- 
ing 
Road Construc- 
tion 
Quantities, 
Estimates 
Hydraulics 
Structural Eng. 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Institutions 
Farm Science D. 
Plastics . 

Supplementary 
courses for Nat. 
Certificates. 

G.C.E. 
- choose from 
58 '0' & 'A' 
level subjects. 

Coaching for mans 
exams, including 
C & G and assistance 
in ONC/HNC. 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW46 QN 
I Aldermaston Court, Reading RG7 4PF I 

BPW46 

NAME.................................................................................. _.............................. 

Block Capitals Please 
IADDRESS......................................................................... ............................... 

I OTHER SUBJECTS. 

I 
Accredited by C.A.C.O. 

AGE ............ 

I 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Published on aprgroximately the lib of each month by IPC Magazines Limited, Fleetway Home, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, Dunstable, 
Beds. Sole A6'ants for Australia and New Zealand -Gordon and Goteh (Asia) Ltd.; South Africa -Central News Agency Ltd. Publisher's subscription rate (including postage): for one year 
to any pa rt of the world, £2.55. International Giro facilities Account No. 5122007. Please state reason for payment "message to payee ". Pnwexiewr. WIRELESS is sold subject to the following 
conditis,ns, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than 
the re lommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mntilated condition or in any unauthorised cover by way of 
TreSle or affixed to or a. port of env nubiieatioa or advertising, literary or pictorial matter whatsoever. 
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You pay less 

VAT with Henry's 

Low Prices 

DONT RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES - 

Order your Iatest.Henry's Catalogue Price 55p post paid 
complete with Discount Vouchers 

BUILD THE 

TAX 
Now built and used by thousands 

of satisfied customers. Features 
slim design overall size in cab. 

4net 151." x 21" x 61 6 -IC's, 10 

T ( transistors, stabilisers Gardners .1 ( low field transformer. Fibre 
Glass PC Panel, complete chassis 

work. Now available built and tested as well as in 
kit form. HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES- DEVELOPED BY Ì 
TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 

, FACILITIES. On /off switch indicator, headphones 
socket, separate treble, bass,volume and balance á 1 

control's, scratch and rumble filters, mono /stereo 
switch, input selector: Mag. P.U., Radio Tuner, 
Aux. Can be altered for Mic., Tape, Tape -head, etc. 
Constructional details Ref. No.21 
30p. Distributed by Henry's throughout UK. FREE -Teak cabinet with complete kit. 

20 + 20 WATT IC 
STEREO AMPLIFIER 

As featured by 
Practical Wireless 

1972 

pri 

5 
(tVAT +SOp or u btell= 

sted £35 00 price ® (arVAT+ing) and 
1+ VAT + 50p 
carr/packing) 
as illustrated. 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 
A completely new high stability stereo FM tuner Features 
variable capacity diode tuning, stabiliser power supply, IC 
Decoder, high gain low noise. IF 
stages. LED indicators. 
Tuning meter, AFC, easy to 
construct and use. Mains 
operated. Slim modern de- 
sign with fibre glass PC, 
teak cabinet, etc. Available 
as a kit to build or ready built. 
Overall size 8" x 2f" x 6f ". ïï 
Produced to give high perform- 
ance with a realistic price. (Parts 
list and constructional details Ref. 
No. 5 30p). Henry's are sole dis. 
tributors UK and Europ a pe. 

KIT PRICE L21.00 l + Y AT)`, 
VAT) -r 

or built and tested £24.95 (± Y ) 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer /preamp, 2 decks all 
facilities. E98.50 
As above but with Slider Controls LI 1850 
100 watt amplifier for above £42.50 
SLIM 100 watt mixer /amplifier with 
slider controls £69.00 
85050 watt mixer /amplifier E4950 
RI00 100 watt mixer /amplifier £57.50 
DISCO AMP 100 watt mixer /amplifier 
chassis unit. £6950 
DISCO MIXER /PREAMPLIFIERS 
(OP for up to 6 -100 watt amplifiers) 
SOLI (rotary controls) E49.50 
SDLI I (slider controls) £58.50 
DISCO VOX (slider controls) the 
complete disco preamp [69.50 
DJ100 100 watt power amplifier for 
above [42.50 
DJ30L 3 channel 3kw sound to light £31.50 
DJ4OL as 30L plus built in microphone C41.95 
DIMAMATIC I kW adjustable speed 
auto dimmer - E25.00 
Carlsboro Reverberation Unit £44.00 
SCENE STROBE £19.00, ROAD STROBE 
£2500. SUPER STROBE £45. 
Disco anti- feedback microphone C11.95 
Colt 150 watt liquid wheel projector [2250 
150 watt QI liquid wheel projector £5000 
150 watt QI cassette wheel:: projector [50.00 
Spare Effects and liquid cassettes large 
range of patterns - [6.00 
6 inch Liquid wheels £5.00 
Mini spot bank feted 3 lamps £12.95 
Auto Trilite (mini with flashers) E17.00 
Bubblemaster with I gall. liquid £41.15 
Mixers /Mica /Speakers /Lighting 
U.K.'s largest range of Disco Lighting. 
FREE STOCK LIST REF. No. IB ON 
REQUEST. 
AKG / RESLO / DJ / CARLSBRO / EAGLE 
MICS., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPEAKER 
SYSTEMS. MEGAPHONES, TURN- 
TABLES, PUBLIC ADDRESS COM- 
PONENTS. 

All prices Carr. paid (UK) (VAT EXTRA) 
Barclaycard /Access call, write or phone your 
order 01- 723 -6963 -easy terms for callers. 

TEXAN 
STEREO SYSTEM 

PLUS PRICE SAVINGS 

The Texan Stereo Systems include the 
high quality Texan Stereo amplifier 
assembled and ready to use. A pair of 
Type 200 20 watt Speaker- Tweeter 
systems size 21" x 12" x 10" and a choice 
of Garrard players built into a plinth 
with cover with Goldring 0800 
magnetic cartridge. System 25 uses 
Garrard SP25 Mk Ill and system 76 the 
Garrard AP76 de luxe turntable. All 
necessary leads are supplied. 

System 25 (list approx. E109) £79.50 
System 76 (list approx. E117) £89.50 
(plus 10% VAT and plus LI -45 carr/ 
packing) 

Barclaycard /Access, call, write or 
phone, your order 01 402 4736 
EASY TERMS FOR CALLERS 

NEW SINCLAIR PROJECT 80 
Stereo PreAmplifier 
Audio Filter Unit 
Z40 15 Watt Amplifier 
Z60 25 Watt Amplifier 
PZ5 Mod. for I on 2 Z40 
PZ6 Mod. (S Tab) I on 2 240 
PZ8 Mod. (S Tab) I an 2 Z60 
TRANSFORMER FOR PZ8 

NEW FM TUNER 
STEREO DECODER 

All items post paid. 
Best price on request, 

£1195 
£6.95 
E545 - 

£6.95,,. 
£4.98' 
£7.98 :. - 

£798 
£2.95 

EII.95 
E745 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TAPES LTD. TO INTERNATIONAL 
STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN REC. PRICES COMPLETE 
WITH LIBRARY CASES 

3 for 6 for 10 (or 25 for 
C 60 El .00 LI .80 £2.80 £6.75 
C 90 [1.33 42.57 E4ß0 E1025 
C 120 .LI.62 £3.15 E5.00 E12ß5 
Quantity and t ade enqu'ries, invited 
LEARN A LANGUAGE -complete with phrase 
book. German - French - Spanish - 
Italian £1.36 per course. E5 for any 4. 

._ 

LOW COST HI -FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8" -full range speakers 
(post20p each or 30p pair) 
150TC -8 ohms Twin Cone 10 watt 
£2.20 each or £4.00 pair. 
450 10 watt C/o Twin Tweeters 3, 8 or 

15 ohms £3.50 each or E6.90 pair. 
EW 15 watt 8 ohms C/o Tweeter £4.30 
each or [7.90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms 
E7.50 each or E14.20 pair. 

Polished wood cabinet 44.60 post 35p. 

8 ohms full range (post20p) 
FR4 4" 5 watt 
FR65 6 4." 10 watt 
FR8 8" - 15 watt 
FR23 9x6" 15 watt 
BASS & MID RANGE -8 ohms (post 20p) 
AA I2 5" 15 watt 

5f" 15 watt 
B200 8' 15 watt 
8139/2 3" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 f0 watt 8 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 ohms 
T27 KEF 
Axcent 100 30 watt 8 ohms 
K4009 IkHz /5kHz C/o - 

SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20 -2 8" 30 watt 
20 -3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

£4.00 
£5.50 
£7.60 
£6.00 

13.20 
£5.60 
[6.45 

[I0ß5 

£3.20 
£3.75 
£4.25 
£4.90 
£2.00 
£1.75 

£10.00 each 
£15.00 each 
£1595 pair 
£2895 pair 
£42.00 pair 
£2040 each 
£3200 each 

BUILD YOURSELF A POCKET CALCULATOR 
complete kit, packaged in a polystyrene con- 

. tainer and taking about 3 hours to assemble - 
thats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick -film resistor pack, printed 
circuit board, electronic components pack. 
Size 41." long x 2" wide x .1-1" deep. 
Free of charge with the kit for the more advanceo 
technologist is a 32 -page booklet explaining how 
to calculate Logs. Tangents. Sines etc. 

224.95 Aas°emblled'e £2322 
+ VAT. ready to use. } VAT. 

10% VAT to be added Le all orders. Pr ces and descriptions correct at time of press. E & 0E. Like a permanent job at Henry's? Experienced and trainee salesmen. required. Tel. 01 -402 8791. ® 
Henrys L!VII ED 

EDGWARE ROAD, W2 

See pages 818 -820 
of this magazine 

404- 406 Electronic Components and Equipment O1, 4028381 
354-356 High Fidelityand Tape Equipment01- 4025854/4736 
309 PA- Disco- Lighting High Power Sound 01 -723 
303 Special offers and bargains store 
All mail 303 Edgware Road, London W21 BW 

Open 
9am -óprn 
ß days a week 
Allstores 
open all day ' turdey t 
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