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Over ISO 
ways to 

engineer a 
better future 

SECURITY 

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 du 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 farm the Institution informing that my 
application for .1.<o, -late Ai iiiiI,rhip had been approved. I can honestly 
say that this has Is -en the List value for money 1 have ever obtained - a 
view echoed by two colleagues who recently commenced the course.. - 

Student i).LB., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".- .Student I.A.U. Dublin. 
"My training with B.I.E.T. quickly changed i y earning capacity and, 
in the next few years, my earnings increased fourfold" -Student 
C.C.P., Bucks. 

F/NO OUT FOR YOURSELF 
These letters - and there are many more on file at Aldermaston Court 
- speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's in, surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help vou. Write to 
B.I.E.T. Dept. BPW01 Aldermaston Court, Reading RG7 4PF. 

Certificate course includes a 

learn while you build fftE E 3 transistor radio kit. 
Everything you need to know 

Practical Radio Et Electronics 

about Radio & 
Electronics 

This FREE 
715 took can Page 

ou the road to úal 
rhrougha B.0.cc 

StAdMir onow!urse r 
ne 
se 

JeCt 

maintenance and 
repairs for a spare 
time income a n d 

a career for a 

better future. 

man-CUT OUT THIS COUPON- - - 
Tick or state subject of interest. 

Post to address below. 
MECHANICAL 
Society or 
Engìncers- 
A.M.S.E. (Meen.) Institute of 
Engineers & 
Technicians 
A.M.I.E. 

CI'T'Y & GUILDS 
lien. Mech. Eng. 
Maintenance Eng. 
Welding 
Gen. Diesel Eng. 
sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
ELECTRICAL & 
ELECTRONIC 

rs 
I?ngineers- 
A.M.S.E. (Elec.) 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 
installations 
Electrical Maths 
Computer 
Electronics 
Electronic Eng. 
Practical Radio 
E- Electronics 
with kit) 

MANAGEMENT & 
PRODUCTION 
Institute of Cost 
& Management 
dectnts. 
('omputer 
l'rogramming 
Works M'inent. 
kork Study 
Gen, Production 
Eng 
Estimating & 
I'(anning 
.Storekeeping 
Management 
ti Kills 
Lei al it y Centre - 

DRAUGHTSMANSHIP 
Institute of 
Engineering 
Designers 
IA.M.I.E.D., 
General 
Draughtsmanship - 

Elec.Draughts- 
manship 
Architectural 
Draughtsmansh ¡Pi 
Technical 
Drawing - 

RADIO & TELE- 
COMMUNICATIONS 
CITY & ('L l ILDS. 
Radio, TV 
Electronic 
CITY A GUILDS 
Telecom,-. 
Gen. Rade A TV 
Eng. 
Radio Amateurs 
Exam - 

Radio Servicing 
TV Servicing 
Colour TV 

AUTOMOBILE & 
AERONAUTICAL 
ina I t ate el the 
Mot,a Industry 
A.SI lI. 
MAA IMI 
CITY & GUILDS 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment. 
ARS Aero Engi- 
neering Certs. 
Gen. Aero Eng. 

CONSTRUCTIONAL 
sae le ty of 
Engineers- 
. -A. M.S.E. (Civ.) 
Institute,,fRuild- 
;le -I. Li r-Ii- 

A.B.T. Clerk of 
Works 
Construction 
Surveyorslnsti- 
tute-L.C.S.I. 
CITY & GUILDS 
General Bùllding 
(all branches, 
Heating & Vent. 
Inst. Clerk of 
Works 
Site Surveying 
Health Engineer- 
ing 
Road Construc- 
tion 
Quantities, 
Estimates 
Hydraulics 
St rust weal Ene. 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Institutions 
Farm Science 
Plastics 

Supplementary 
coutses far Nat. 
Certificates. 

G.C.E. 
- choose from 
58 '0' & 'A' 
level subjects. 

nnchinq far mast, 
cans, including 
at; 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPWI QN 
Aldermaston Court, Reading RG7 4PF 
NAME _.. 
Block Capitals Please 
ADDRESS 

OTHER SUBJECTS 

4< ideal hc C ( 

BPWU1 

AGE 

Vcnnci e of A.U.(..( 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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PRACTICAL 
WIRELESS 

VOL. 50 NO. 2 

ISSUE 808 

JUNE 1974 

BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR 

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 Rate for one 
year to the UK is £3 25 and to the rest 
of the world £3.50 Including postage. 
Enquiries to Subscription Department, 
IPC Magazines Ltd., Carlton House, 
68 Gt. Queen Street, London, WC2 
5DD. Phone 01-242 4477. International 
Giro facilities Account No. 5122007. 
Please state reason for payment "mes- 
sage to payee". 
Binders (£1.34) and indexes (11p) can 
be supplied by the Binders Dept at the 
same address. 

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

NEWS & COMMENT 
116 COMPONENTS 'FREEZE'-Leader article and July preview 

117 NEWS ... NEWS ... NEWS .. . 

134 TELEVISION-Coming in the June issue 
139 NEXT MONTH IN PRACTICAL WIRELESS 

181 ON THE AIR 
161 Broadcast Bands, Short Wave-Malcolm Connah 

161 Medium Wave-Char/es Molloy 

162 VHF/FM-Simon David 

165 Amateur Bands-Eric Dowdeswell, G4AR 

CONSTRUCTIONAL 
118 CAR RADIO DESIGN. Review of some techniques used in modern 

designs with a practical example-Richard Co//in 

37 STATION SEPARATOR-N. Graham 

'40 SOUND TO LIGHT CONVERTER for the discotheque-Peter Richards 

'145 TAKE 20 No. 60 Light -Controlled Oscillator-David Andrews 

148 EXPERIMENTAL WORKSHOP Potential Divider Biasing and 
Grounded Base Amplifiers-M. J. Hughes, M.A. 

151 "P.W. CRATA" Cassette Recorder and Tuner Amplifier Part 4- 
Richard Collin 

OTHER FEATURES 
124 IN -CAR ENTERTAINMENT A look at examples of current commer- 

cial car radios, cassette and cartridge tape players-Colin Riches 

126 UNDERSTANDING DISTORTION Part 1-A. Foord 

156 OSCILLOSCOPE TECHNIQUES Part 4-Alan C. Ainslie 

SPECIAL ANNOUNCEMENT 
116 "P.W. BUYERS GUIDE TO ELECTRONIC COMPONENTS" 

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

HEADPHONES 
MICROPHONE 

50 WATT 
SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP 

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

(e) RSC TDI DISCO CONSOLE 

L())(e)(d)£14 
Cart. x3.00 9.95 

Terms Deposit £50 and 18 monthly 
payments of £7.06 (Total £177.08). 

1 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

Antrim 15 Ohms covered in Resins and Vine& AND PUBLIC ADDRESS 

TYPE C132 30-40 WATTS Fitted two TYPE 0818 60 WATTS Low feedback 
exceptionally efficient, low feedback howl char- ohacahigh i,le. Fitted three 18" x 8" deep 
ea erietle high flux 13 x 8' 20 watt cone high flux epeaken with high power 
meeker. Terms: Dep. £8'96 and 8 121.95 voice coo.. Size approx. 54" x 14" x 11". 

Dep. 84.72 A 8 mthly pymts £32.72 m'thlypaymeot° 8287 (Total 82681) Carr. 65p. 1446 (Total £87.92) Carr. 85p 
TYPE C4100 100 WATTS inc. four 12" 50 watt speakers £59.95 
for conservative rating. Extra heavy construction. Size approx. 
58 x 16 x IO" Acoustically filled and pressurised. Terms: Dep. £20-00 
& 12 mthly. pymts. £3.90 (Total £66.80). Carr. L I 50. 

ALL RSC PRICES INCLUDE VAT sam INTEREST CHARGES 
REFUNDED on Credit 

Purchases settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
8 watts R.M.S. Continuous. 3 Jack Inputs for Microphone and 
Instrument. Mains Neon Controls: Volume, Tone, Tremolo 
Speed Tremolo Intensity. y.95 Terme: Deposit ¿896 and 8 monthly 
payments 8239 (Total 62807). Cart. free 

FANE 

CRESCENDO 

SPEAKERS 

Full range 
available at 

ALL 
BRANCHES 

FAL PHASE 50 Mk. III AMPLIFIER 50 WATT 
Solid state. 4 Separately controlled Inputs Plus master vol. control. 
Ind. Base and Treble Controls. Protective Circuitry against eerioue 
output overloading. Output for Speaker/e 3 to 30 ohms. Size 17" x 
7" x 75". 200-250v. A.C. mains. Output 50 watts 

39.93 music rating. Or deposit 29'88 & 8 monthly Pay- 
ments £4.81. Total £44.41. 

RSC PHANTOM '50' Combined 50W Amplifier 
end 12In. Loudspeaker. 

For Lead Guitar, Mlo., Gram, Radio, Tape (Not for aras with Bac 
instrumenta). Inc. 9 input» and 2 vol. control» plus Treble, Bus and Presenee. 
Output Jack for additional 10 ohm Speaker. Attractively flnl.hed In black with 
eilver-flniehed fascia and trimming.. Compact else. carrying handle. 
Terme: Deposit 1699 and 8 monthly Pay 0 N LY manta eat. (Total £6761). Carr. 61.50 
SAE for leaflet UK Mainland For one month only, normally 169.96 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard SP25 
oz B3E äP80 type turntables and 
Sonotone or Acos Cartridges with 
diamond atylil. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bau Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with see 
illustration on 

£69.95 Or Dep. 228.60 and 
12 mthly pymta £4.04 
(Total 277.ß8) Carr. 4150 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
All power rating. are R.M.S. continuous. 8 TEARS' GUARANTEE 

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

14,000 puse 
9/ISO 

129.70 
Dep: 99.80 and 8 
mthly payment. 

2880 (Total £8420) 

15r' 60 Watt 
14,000 gauss 
8/150 

.£16.95 
Dep. £2.17 and 8 
monthly payments. 
£8.17 (Total £19.63) 

FOR BASS GUITAR, ELECT. ORGAN. ETC. 

12" 50 Watt 
13,000 gauss 

150 f12.99 
Dep 8195 and 8 
monthly pay- 
ments 2171 
(Total 21668) 

PAIR SUITABLE 
ALL PURPOSES 

Gauss 15,000 Imp 8/1552 Or Dep £2.45 & 
8 monthly payments £2 (Total £18.45) Carr. Free 

NEW 'POP' 55 12" 60W £15.95 

FANE SPEAKERS 'POP' X5/2 12 in. 30 WATT 
Dual Cone 15 n (for uses ¡t gts¡ff CREDIT TERMS (PAIRS 
other than Bass Guitar or 

1£ 8 {99 
ONLY) Dep. £280 à 8 
mthly pymts. 2280 Electronic Organ). Carr. free (Total 281.80). 

GROUP EQUIPMENT PACKAGE OFFERS 
P.A.L. PHASE 60 ME.III AMPLIFIER 
PR. VANE POP 86/8 36W L/SPEAKERS 
Term»: Depute 817.82 and 42 monthly 
paymsnte of 1886 (Total 667.88) 
F.A.L. PHASE 60 ME.III AMPLIFIER 
PE. PANE POP 60 L/SPEAEIOIS 
Term.: Depoeit 220 and 12 monthly 
payments of 2890 (Total 66 680) 
P.A.L. PHASE 50 AMPLIFIER 
PAIR L12/20 SPERS (in Cabinets) 
Tern.: Deposit £2000 and 12 monthly 
payments £8.90 (Total DM 801 

289.98 PACKAGE PRIOR 
¿17.98 t vrt. 
£67-91.1£51.954i )9 

£89.)8 
196.98 

166.91 

18899 
£26 30 

¿8828 

PACKAGE PRICE 

E59.99g 
PACKAGE PRICE 

£59.9982 00 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
1125 50 WATT Fitted pair of 12" 50 

£39.95 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or depoeit ¿7.96 and 8 monthly payta. of £472. Total 446.71 
L13/20 32" 26 WATT 13,000 L12/10 10-15 Watt Veneered t line» 16 ohms cabinet 12" unit 8-15 ohm. (7.75 Dep £416 A 8 f 13.15 Approx. 14" x 14" x 9". 
mthly pymts 6148 Carr. 65p. Terme/Pr.. Dep. 2806 & S 

(Total 21561) Cart. 559. mthly pymte 2206 (Total £1846) 

REGENT 50 AMPLIFIER feral 
f' 

I 

A powerful high quality all-purpose unit 
for leas, rhythm, bass guitar, vocalist.. 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal or 
vertical mounting. * Two extra heavy duty 121n. 50w 

Loudspeakers,. * Four Jack Inputs and two Volume 
Controls for Instant use of up to tour 
pick-ups or -'mike,'. Baas and Treble 
controls. Send B.A.E. for leaflet. 
Credit Terma: Depoelt 126 
A 12 monthly payments of 

44 / 2488. (Total £88.52.) Carr. 4210 

GP3O AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 Input, 2 vol. control Hi-Fi 
90 watt unit with Separate Base 
and Treble control,. Current 
valve.. Peak output rating. 
Strong Remise covered cabinet with 

handle.. Attractive black/saver P.V.C. Mesta. Neon Indicator. 
For 200.250,. A.C. main.. For 3 or 15 ohm 
epe Sane S.A.E. for 58leaflet. £27.95 Terms : Deposit £3.58 and 8 
monthly payments of £3.58 
(Total £32-22). ('arr.75p 

R.S.C. BATTERY/MAINS 
CONVERSION UNITS 

TYPE BM1. An 
all -dry battery 
eliminator. Size 
5} x 4} X 2}in. 
approx. Complete- 
ly replaces bat- 

teries supplying 1.5v and 90v, to 
battery radio where A.C. mains 
200/250v. 50c/s is available. "A 

1 r Carr. 30p. L 

NOW SEVEN NEW BRANCHES 

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

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

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

Tel. 41361 DARLINGTON 19 Northgete (Closed Wed.). 
Tel. 68043 

NEW LARGER PREMISES AT HULL, 
DARLINGTON, NEWCASTLE & DERBY 

ate =:1 
Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correc at 24.4.74 E. & O.E. 

HI-FI CENTRES LTD 
DONCASTER 3 Queenegete, Waterdale Centre. 
EDINBURGH (Closed Thure) 

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

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

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dele St. (Closed Wed.). Tel. 230 3573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 729 1629 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE, LEEDS. 18. 
Tel: Podia, (09785) 77831. 
TERMS O.W.O. or O.O.D. No 0.0.D. under £l. 
POSTAGE 28p EXTRA UNDER W. 118p EXTRA 
OVER 12 OR AS QUOTED. TRADE SUPPLIED. 

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

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

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

Centre (Closed Wed.). Tel. 21489 
NOTTINGHAM 19/19A Merket Street 

(Closed Thure.). Tel. 48068 
PRESTON 41 Frlergate Welk, St. Georges Shoppg Prec 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 
STOCKPORT (Closed Thurs.). Te1.20716 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 
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Model No. Price 
(incl. VAT) 

505 22.73 
506 £2 61 
507 61.08 
508 .98 
801 £283 
802 £3.89 
802T £3.82 
805 £3 25 
806 ,22 56 
1001 £427 

HUGE DISCOUNTS 
ON LEADING BRAND HI-FI 

ALL R.S.C. PRICES INC VAT 
`Full labour and material guarantees for 12 months 

LOW DEPOSIT TERMS OVER 8 MONTHS 
List Price RSC Price 

Wharfedale 150 H PHONES 
£24.05 f 17 95 

WHARFEDALE DENTON £43.09 Pr. £31.95 
WHARFEDALE LINTON £53.35 Pr. £38.95 
LEAK 150 SPEAKERS £51 .30 Pr. £31.95 
LEAK 250 SPEAKERS £60.86 Pr. £42.50 
LINEAR 202 AMPLIFIER £39.93 £24.75 
Wharfedale Denton Tuner/Amp £95 £59.95 
Prices shown correct at time of going to press 24.4.74 

AKAI TAPE UNITS Rec. Price Rec. Price 
GXC 36D £76:95 £112.75 GXR 82D £89.95 £124.90 
GXC 38D (99.95 £139.90 4000 DS £95.95 £132.50 
GXC 36 £89.95 £125.50 1721 L £86.95 £120.75 
GXC 40T £135.95 £189 50 CR 8ID £69.95 £84.10 
GXC 46D £114.95 £160.50 £I Carriage All Models. 
GOLDRING GL72 T/Table & P.U. £29.95 (Approx. value £47.30) Carr.75p 
with Free Goldring G800 Cartridge worth over E10 fitted to above unit. 

GOLDRINGG L75 T/Table & P.U.£34 95 (Approx. value £67 20) Carr. 85p 

with Free Goldring G800 Cartridge worth over E10 fitted to above unit. 

T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER 

GARRARD SP25 with G850 or G800 Special Price £19 95 (Carr. Cl) 

MacDonald MP60 with G800 or G850 f 18.95 (carr. co 

GARRARD AP76 with G800 £28.95(carr. co 

GOLDRING GL75 with G800 £39.95 (carr. co 
MARQUESS 30 MARQUESS 30 

. x..,._.... MacDONALD MP60 
MODEL 60 
AMPLIFIER 

A HI -FI -30 + 30W STEREO SYSTEM 
AUDIO 

FIDELITYOMARQUESSDEL 
60 

h30 SPKRS. 
PLIFIER. 199.95 PAIR 

GARRARD SP25 Mk IV or McDONALD MP60 Total Value 
with G800 Cartridge. Ready wired on Plinth with Cover. approx. £165 
Cabinets finished in Teak Veneer. Send S.A.E. for leaflet. Carr. £3 

HI-FI 10 + 10W STEREO SYSTEM 
AUDIOTRINE STEREO 20 AMPLIFIER SPECIAL 
GARRARD TURNTABLE with Sonotone PURCHASE 
Cartridge wired -on Plinth with cover. Worth Double 
PAIR DIPLOMAT low SPEAKERS. Teak Veneer finish. Carr. £2 

f55 
RSC G66 Mkt' 6.6 WATT hi.h quality STEREO AMPLIFIER 

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output 
rating 1.H.F.M. Frequency range 20-20,000c.p.s. Bass Control ± 12db. 

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

COMPREHENSIVE WIRING DIAGRAMS A INSTRUCTIONS f 1).75 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
as Illustrated £18-60 or dep. 22.12 and 8 monthly payments £242 (Total £1808). 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy conetructlon. Latest high edlclency ceramic magnets. 
Plaaticised Cone surround. "D" or "T" indicates Tweeter Cone 
providing extended frequency range up to 15,000 c.p.s. 
Impedance 3 or -8-15 ohme. PLEASE STATE CHOICE. 

Exceptional perlormance at low cost. 
HF808T 8' 10W 62.56 HF1800 12' 15W 2050 
HF102D 10 10W £8.30 HF126 12- 15W £7.95 
HF120 12- 16W 25,95 HF126D 12- 11W £8.50 

FANE 807T HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in euitabie 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.e. Tweeter 
cone Is fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gases 10,000. Impedance 3 or 8-15 R. £3.99 PLEASE STATE IMPEDANCE REQUIRED List £4.99 
MODEL 808T 8" 16w. with parasitic Tweeter. 15.50 Response 25 Hz to 16 KHz. Gauss 13.000 Imp 3 or 8-151.1. List £8.99 

HI-FI SPEAKER ENCLOSURES Teak 
approx gCare. 4 p.per all 
veneernish. Acoustically lined. 

JE8 Size 16" x 11" 9". SE8 For optimum perform - 
Pressurised. Gives pleasing ance with any 8in. tt results with any £5 50 Hi-Fi speaker. L6.50 
8in. Hi-Fi speaker. Size 19 x 10} x 9in. 
SE10 For outstanding results SE12 For excellent per - 
with 10in. Hi-Fi formance with 12ín. Hi-Fi 
spkr. Size 251 x 16 £6.75 speaker and tweeter£7.95 
x 9in. Ported 251 x 16 x 9in. 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
1p Consisting of matched 12ín. 11,000 line 15 Watt 15 ohm 

1 high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £7,45 Carr. 
ensure surprisingly realistic reproduction. 45p 

Me OR SENIOR 15 WATT 
HF126 15,000 LINE SPEAKER 

INCLUDING £7 95 50pr. 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250e. AC mains operated. Response 30-20,000 c.p.s. - 2dB. 
Separate Base and Treble 'lift and cut' controls. 3 input sockets for O -r 
Mike, Gram, Radio or Tape. Input selector switch. Output for 
3-15 ohm apkrs. Max. sensitivity Sissy. 0/P rating I.H.F.M. Enclosed enamelled cave 
91 x 21 x 511n. Silver finish facia 101 x 31ín. £795 Carr FACTORY BUILT 
Complete kit, wiring diagram, and instructions. . q0p,. £10.95 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
Fully Transistorised. Hi-Fi ofp of 8.5 watts per channel. Optimum performance with any 
crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. Input Bel. Switch, Bass, 
Treble, Vol S Bal. Controls. COMPLETE KIT OF PARTS WITH FULL £ 1299 fir. Send S.A.E. for leaflet. WIRING DIAGRAMS dc INSTRUCTIONS 40p. 
Factory built with 4.1.95 Or in Teak f 19.95 Dep. £2.50 R8 mthly pymte 
12 mthg guarantee Veneer housing £2.50 (Total £2260). 

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

Push Button Selector Switching For Magnetic or 
Jack Socket for Headphones Ceramic Pick -Ups 
Neon Indicator regardless of Price. 
Satin Silver Finish Metal Fascia Output (per than- 
Solid State Circuitry nel) 15 watts RMS COMPLETE KIT 
Twenty Silicon Transistors into 851,. Fre- (less cabinet). 
Four Diodes, Four Rectifiers quency Response Carr. 70p. 

Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. 
full descriptive leaflet. ± 1} dB. £5 extra. 

R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. 
in cabinet CABINET with 12 months' guar- 

£42.50 Visually matches £37.50 antee. Or Dep. £7 and 8 monthly b4G 
Super 30 Mk. III payments £5.17 (Total £48.36). 

AUDIO FIDELITY FR1 SPEAKER KIT 
Response 30Hz-15KHz. Rating 15 watts in sealed cabinet. 
Imp. 8-15 ohms. 8" Bass Unit with P.V.C. Cone surround 
for ultra low resonance. Pressure Tweeter. Printed Circuit. 

Inductive/Capacitive Cross -over. Damping 
Material, Screws, Terminal Panels. 

£11 each. SPECIAL £14.99 Pair 
Carr. Free. OFFER Carr. 50p 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 X loin. approx. 
* Response 30-20,000 c.p.s. Impedance 15 ohms 
Performance comparable with COMPLETE KIT 
units costing considerably more ts/1G Carr. 
Consists of (l) I2in. 15 watt Bass £ffgo 75p 
unit with cast chassis. Roll rubber cone surround 
for ultra low resonance. (2) 3 -way quarter section 
series cross -over system. (3) 8 x 5in. high flux 
middle range speaker. (4) Dome Pressure Tweeter. 
(5) Quantity acoustic damping material. (6) Handsome Teak 
veneered cabinet. (7) Circuit and full instructions. Terms: 
Deposit £3.71 and 8 monthly payments £3.12 (Total £28.67). 

FANE HIGH FIDELITY LOUDSPEAKERS AT LESS THAN HALF-PRICE 
UNREPEATABLE OFFER BRAND NEW - BOXED FULLY GUARANTEED for High -Fidelity NOT Group Disco use 

Available by Mail Order only due to small quantities of some models. SAE for leaflets. Please state Impedance required. 
Model No. Price Model No. Price Model No. Price Model No. Price 

(incl. VAT) (inc. VAT) (incl. VAT) (inc. VAT) 
122/10TLR 26.86 122/14LR 29.19 152/10 £288 
122/12 8275 122/14ALR £9.52 152/12 61089 
122/12A 6708 122/17 21088 152/12A £1188 
122/12D £8.88 122/17A £1059 152/14 81899 
122/12T £7,08 122/17T 21059 

153/17 £1449 122/14 28.47 122/17LR £1098 
122/14A £820 122/17ALR 61131 153 21748 

Model No. Price Model No Price 
(incl. VAT) (incl. VAT) 

1002 6419 121/15 £4.61 
1005 28.85 121/15LR- 2688 
1006 23.50 138/10 £218 
1008 22.93 138/10T £2.31 
1001LR £5.09 138/10LR £2.50 
1005LR £4 37 138/10TL K £2.63 
121/10 £347 138/11 £3 65 
121/10T £3 37 138/11LR £3.87 
121/11 £3.58 138/13 £383 
1211 I 1 T £3.78 138/13LR £4 15 

138/15 
138/16LR 
138/15TLR 
101/l0A 
101/14 
101/14A 
122/10 
122/10A 
122/10LR 
122/10T 

£488 
£4p8 
£427 
2084 
213-74 
2518 
2549 
£8 03 
£5 49 All Transformers available as previously advertised 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
NEW ! 

TEST EQUIPMENT 
for the radio amateur 

by H. L. Gibson, CEng, MIEE, G8CGA 
This book explains in detail the theory behind modern meas- 
urement techniques, and describes many items of equipment 
of special interest to the home constructor. Readers are taken 
through the basics of indicating and electronic instruments 
and on to techniques of frequency, power and noise measure- 
ment, using up-to-the-minute components and methods. 
Other topics include signal sources, attenuators, oscillo- 
scopes, swept measurements, aerials and transmission lines. 
There is also an extensive section of reference data. 
Detailed instructions are given for the construction of many 
items of test gear; including a wide -range fet multimeter, a 
transistorized dip oscillator, an oscilloscope for use up to 
146MHz, an i.f. sweep generator and digital frequency meter. 

Price £2, including p & p 

TELEPRINTER HANDBOOK 

by D. J. Goacher, G3LLZ, and 
J. G. Denny, G3NTT 

This recent RSGB publication covers the theory and practice 
of radio teleprinter techniques. In addition to full descriptions 
and maintenance data for all widely used machines, both 
European and American, the handbook fully covers the design 
and use of ancillary equipment. There is also an extensive 
reference section covering commercial equipment and 
terminology, and a bibliography. 
The contents include: theory, practice and standards; tele- 
printers; associated machines; power supplies; terminal 
units; auxiliary equipment; frequency shift keying; filters; 
test equipment; interconnection and control; operating 
procedures. 
A "must" for every rtty enthusiast, this volume is also 
invaluable to all who use, design or service teleprinter 
equipment. 
376 pages £5 35 (inc. p & p) 

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

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

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

PRACTICAL 
WIRELESS 

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

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

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

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

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

ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WSt lUZ 
Tel. Walsall 34365 

PLUGS & LEADS 
Plugs 
Pack 107 5 pin Din 25p 
Pack 108 3 pin Din 20p 
Pack 135 1" lack 309 
Pack 130 }" Jack Stereo 50p 
Pack 103 Loudspeaker Plug 20p 
Pack 100 Phono Plug lop 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 35p 
Pack 234 Loudspeaker 

Socket 35p 
Ready-made Leads 
3 pin toi pin Din 70p 
3 pin to open end 55p 
5 pin to S pin Din fl 00 
5 pin to open end 70p 
5 pin to 4 phono plugs E1 00 
All leads approx. 6ft. in length 
Speaker lead Din to spade 

12fí 50p 
Extension lead Din plug to 

socket 12ft. 80p 

DIAMOND STYLI 
STA; 9TA; 9TAHC; GP9I; 
ST4; ST9; EV26; GC8.All at 80p 
each. 
Double Diamond £1.25 
Diamond suitable for Orbit 
NM22; 0800; M3D £2.25 each 

CARTRIDGES 
Goldring G800 
Orbit NM22 
Shure 75/6 
Sonotone 9TAHC (Dia) 
Sonotone 8T4A (Dia) 
Ronnette 105 (Dia) 

£6 00 
£400 
C6 00 
E2 00 
E150 
£1.25 

RECORD CARE 
Cecil Watts Dust Bug El 20 
Parastatic Disc Preener 45p 
Antistatic Fluid 20p 
Dust Bug Spares 

(Brush & Roller) I5p 
CASSETTE TAPES 
Audio -Magnetic C60 
Qty 3 6 10 20 
Pricel[I.00',[1'901E3 2046.30 
Cassette Caddy CI 20 
Cassette Head Cleaner 35p 

ZONAL ILFORD TAPE 
5" Standard 600ft 25p 
5}" Standard 900ft 50p 
7" (Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

I800ft CI 25 
7" Reel of Leader Tape 

(Blue or green) 7Sp 

HEADPHONES 
Sennheisser HD4I4 C1250 
AKG K50 E650 
Beyer DT48S £35,00 
MICROPHONES 
AKG D109 E1265 
AKG D202EI E4345 
AKG D190C E1870 
AKG D190E £20.02 
AKG D224 [55.00 
Sennheisser MD21IN £49.50 
Sennheisser MD413N £2970 
Sony ECMSO £93'50 
Audio RMS7F Radio Mike 

£231 00 

SPEAKERS 
E.M.I. 350 Kit 8ohms £8.20 

Prices include VAT and post E.M.I. 450 Kit 8ohms £4.50 
Prices correct or time of going to press but subject to change without notice 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CM17 ORS Telephone; Matching 476 
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Trannies 
All orders to be sent to our new 
retail shop at: - 
4 Bush House, Bush Fair, 
HARLOW, ESSEX. 

Telephone: 37739 - 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

P. & P. 10p. - Catalogue 10p. 

74 Series TTL 
(National Semiconductors and I.T.T.) 
LOW PRICES, HIGH QUALITY 

100 plue less No's 1+ 25+ No's 1+ 25a - 
on 10% the 25+ 7446 2231 1918 74122 21.70 21.59 
column 7447 £148 81.84 74123 2335 £3.28 
No 'a 1+ 25+ 7448 £1'98 £1'81 74141 21 10 99p 
7400 202 182 7450 20p 16p 74145 2165 21 48 
7401 202 182 7451 209 199 74150 2330 £2 75 
7402 202 18p 7453 202 199 74161 21 21 21 15 
7403 209 18p 7454 202 189 74153 2132 £1.15 
7404 212 19D 7460 202 18p 74154 £2 20 £1 87 
7405 21p 19p 7470 332 27p 74155 2185 £1.21 
7406 54p 49p 7472 332 302 74150 £1 85 2131 
7407 54p 48p 7473 462 42p 74157 2154 21.48 
7408 29p 249 7474 442 409 74160 £2 18 £2.05 
7409 29p 249 7475 83p 57p 74181 £248 £2 05 
7410 209 189 7976 55p 519 74162 £4.84 £454 
7411 23p 21p 7480 8110 99p 74163 2484 £4.54 
7412 902 839 7481 £137 2126 74164 £2.78 £2 83 
7413 Slp 29p 7482 £1.10 99D 74165 £2'78 £283 
7416 49p 47p 7483 £132 £1'29 74166 £4 28 £3 94 
7417 57p 532 7494 £1'82 £121 74174 £2'78 £2'68 
7420 20p 18p 7485 2275 2254 79175 £194 £181 
7422 130p 58p 7486 49p 419 74176 £1 99 £1 87 
7423 809 589 7489 2495 2429 74177 22.75 £2 84 
7425 802 53p 7490 82p 71p 74180 £2.76 £2 84 
7426 85p 319 7492 84p 85p 74181 28 49 £6 05 
7427 552 615 7493 822 869 74182 22.16 £2.02 
7428 85p 79p 7494 2104 93p 74184 £269 £2.42 
7439 20p 189 7495 2114 21.08 74190 £3 08 2269 
7432 422 83p 7496 2125 2115 74191 £230 £2.24 
7433 97p 919 74100 2275 4258 74192 £2 53 £230 
7437 77p 742 74104 21.18 21.14 74193 £253 £2.30 
7439 779 74p 74105 £148 2144 74194 8327 £315 
7440 202 189 74107 48p 469 74195 2242 £2 30 
7441 812 78p 74110 872 852 74196 02.18 2206 
7442 812 78p 74111 £1.52 2140 74197 2218 £2.06 
7443 2140 2132 74118 2110 80p 74198 £8.85 28.05 
7444 2157 £1.52 74119 2184 2154 74199 £6.85 28.05 
7445 £231 2218 74121 47p 422 74200 22840 22142 

Linear 
Intergrated 
Circuits 
301 DIL 502 
301 T099 559 
301 8 PIN OIL 969 
301A DIL 692 
301A T099 69p 
301A 8 PIN DII, 882 
307 DIL 892 
307 T099 89p 
307 8 PIN DI I. 662 
308 TO99 6.452 
308A TO99 6.40p 
709e DIL 359 
709e T099 31p 
723c DIL 992 
723c T099 95p 
741e 8 PIN DIL 38p 
741e 14 PIN DI I. 39p 
741e TO99 41p 
747c DIL 46p 
748c DIL 39p 
248e T099 41p 
2N414 138 
MCI 310P 3 38 

Resistors 
9 watt 5% carbon 1p 
9 watt 5% carbon 1p 
1 watt 10% carbon Sip 
range m nge 10 ohms to 4.7 egobma. 
9- watt m/o 2 % 4p 
range 10 ohms to 1 megobma. 

MINITRON DIGITAL 
INDICATOR TYPE 30I5F 

Read 0.9 and decimals. ONLY 21-86 

VEROBOARD 
01 

29 x 39 24p 
29 x 531 

x 27 
272 

31 x 531 81p 
17 x 29 822 
17 x 38 21.10 
17 x 5 (Plain) 
Pin insertion too 572 
Spot face gutter 469 
Pk 36 Pins 202 

015 
192 
232 
232 
Sip 
SSD 
87p 
990P 
579 
48p 
20p 

Electrolytic 
Capacitors 

4 VOLT 16 VOLT 
47µF 68p 15µF 69p 
100µF 89p 33µF 69p 
220µF 89p 150µF 8 p 
330µF 89p 150µF - 8p 
1000µF 18p 220µF Op 
47001.F 29p 680µF 172 

1000µF 17p 
1500µF 952 
2000µF 48p 

6.3 VOLT 
33µF 69p 
08µF 69p 
160µF elp 
470µF lip 
690µF 189 
1500µF 182 
2200µF 182 
3300µF Sep 

IO VOLT 
22pF 692 
47µF 89v 
100µF 89p 
220µF 81) 
330µF 10p 
470µF 10p 
1000µF ).lp 
1000µF 209 
2200µF 242 

25 VOLT 
10µF ß9v 
22µF 69p 
47µF 69p 
100µF Sp 
150µF 132 
220µF 109 
470µF 18 
680µF SOP 
1000µF 28p 
2200µF 89p 
5000µF 68p 

40 VOLT 
68µF 892 
15µF 69p 
33µF 699 

40 VOLT 
47µF 60v 
100µF 9D 
68µF lop 
220µF 119 
470µF 192 
880µF 252 
1000µF 25p 
3200µF 442 

63 VOLT 
2 2µF Bjp 
47µF 69p 
68µF 89p 
10µF 69v 
22µF 59v 
88µF 10p 
100µF lip 
160µF 18p 
220µF 190 
330µF 229 
470µF 289 
1000µF 44p 

VOLUME CONTROLS 
P otentiometers 
Carbon track 5000 to 22M1). 
Log or Linear. 
Single 13p. Dual gang (stereo) 44p. 

with type D.P. switch 189 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100-5 meg ohme. 
-1 watt 89 each - 2.5 watt 69p each 

THYRISTORS 

PE RONDO 
KIT AVAILABLE 

SAE for List 

SLIDE SWITCH 
SPAT 119 each. D.P.D.T. 13p each. 

MINIATURE NEON 
LAMPS 
240V or 120V 1.4 52. 5 plus 49p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 001µF, 0015, 0.022 892. 0033, 0047, 0 068 42. 0 1 49p. 
0.15, 0.22 592. 0-33 7p. 0.47 992. 0.68 129. 1µF 14p. 1.6µF 229. 2-2µF 272. 

C296 SERIES 
400V: 0001µ9', 00015, 00022, 00033, 00047 32. 0-0068, 001, 0015, 0022, 0-033 89D. 
0.047, 0068, 0.1 49p. 0.15 892. 022 899. 033 129. 0.47 149P. 
160V: 001µF, 0015, 0022, 0033, 0-047, 0068 89p. 0.1 4p. 015 4p. 0.1 499. 
015, 022 59p. 033 7p. 0.47 9911. 0.88 129. 1µF 1492. 15µF 229. 2'2µF 242 

£1 BARGAIN 
PACKS 

£1 10 Silicon NPN Power transistors 
(2N3055( tented/unmarked. 

£1 30 Plastic FRT'e unmarked/untested, 
similar to 2573819. 

£1 20 TO5 Transistors NPN 2 to b amp 
untested/unmarked. 

21 20 TO18 transistors PNP like BC178, 
BC179 etc. untested/unmarked. 

£1 30 Plastic 2N3055 unmarked/untested 
T0220 case. 

* 5 packs £4.50 * 
P/P 10p for each Pack. 

BIG DISCOUNTS 
PLUS full 12 
months guaran- 
tee and after 
seise service. 
-k All prices 1'. 

CLUDE V.% I 

* Callers wvl 
come - Mote,, 
and look at 
our new retail 
premises 

Amstrad 4000 Stereo System. I wi mice 
IC4000 Amp. 12 watts RMS. Hilton 
speakers, Garrard SP25 Mk IV turntable, 
0800 cartridge, P. & C. R.R.P. £11230. 
OUR PRICE 269-80 (carr. £1.50) or 21.08 
weekly. 
Amstrad 2000 System. Includes 102000 
Mk II Amp. 20 watt EMS, Hiltone 20+20 
speakers, Garrard SP25 Mk IV turntable, 
0800 cartridge, P. & C. R.R.P. £11200. 
OUR PRICE 284-90 (caer. 21.50) or 21.15 
weekly. 
Hiltons 10+10 System. Includes Hiltone 
10 watt RMS Amp., Hilton speakers, 
Garrard 2025TC turntable, complete 
cartridge and P/C. R.R.P. 283-00. 
OUR PRICE £54-80 (caer. £1.50) or £130 
weekly. 
}Intone 20+20 System. Includes Hiltone 
20 watt EMS Amp., Hiltone speakers, 
SP25 Mk IV turntable, G800 cartridge, 
P. & C. R.R.P. £104-00. 
OUR PRICE 279-80 (carr. £1.80) or £1.08 
weekly. 
Hiltone TA100 Systems. Hilton 10 watt 
Tuner Amp., Hiltone speakers, Garrard 
2025TC turntable with cartridge and 
P. & C. R.R.P. £11400. 
OUR PRICE 28450 (care. 21-801 or £130 
weekly. 

Transformers 
Primary 200-220-240 volt. P/P 
MT111 12 volt .5 amps £1.11 16p 
MT111/B 24 volt -25 amp 2135 20p 
MT71 12 volt 2 amp 21-78 22p 
MT71/I3 24 volt 1 amp £178 22p 
MT18 12 volt 4 amp 2247 389 
MT18/B 24 volt 2 amp 22.47 362 

30 volt transformers 
Prim 200-220-240v. Secondary voltage. 
12 15, 20, 24, 30v or 12-0-12v or 15-0-15v. 
1IT112 -5 amps 81-32 22p 
3íT79 1 £1.80 389 
MT 3 2 £2.96 36p 
MT20 3 £8.80 42p 
MT51 5 24-84 49p 

50 volt transformen 
Prim 200-220-240v, Secondary volt. 19, 
25,33, 40. 50v or 25-0-25 volt. 
31T102 .5 ampo 2178 30p 
31T103 1 2268 38p 
lIT105 3 84.84 522 
N T108 4 2602 52p 

60 volt transformer 
Prim 200-220-240 Secondary 24. 30, 40, 
48, 60v or 24-0-24v or 30-0-30v 
MT124AT -2 amp £1-76 38p 
MT126AT 1 2247 34p 
]íT127 2 2890 44p 

Miniature transformers 
Prim 220 volt 
BT006 100mA 8-0-6v 982 15P 
BT909 100mA 9-0-9v 98p 1ßp 
ßT12012 100mA 12-0-12v 2108 lop 
BT24024 100mA 24-0-24v £1.95 162 

Trannies Disco Unit 

* DJ 100 watt discotheque :001, 
with full mixing & PFL facilities £9875 

* Stereo Headphones with boom 
microphone 2990 

* Trannies Disco Console with 2 
Garrard SP25 Mk IV turntables 
with 0800 cartridges 227-50 

* Pair 50 watt Speakers 243-00 
or Complete System £18260 (cary 23.00). 
* Terms 2238 weekly over two years 
(total £8261 * 
We stock a full range of Disco Equipment 

Bend for list or pay ue a visit 

OUR NEW 
RETAIL SEMICONDUCTORS 

BRG 
ggIDÌ 

E 

AC126 14p 
AC127 189 

0C44 
0045 

189 
102 

FIERS 
1 Amp 

AC128 169 
AC141K289 

OC71 
0081 

ilp 
122 

100V 92p 
200V 24p SHOP IS NOW 

AC142K 28p 
AC176 182 
AC187 24p 

2N706 
2N1131 
2N1132 

149 
242 
88p 

600V 27p 
THETIS- 
TORS OPEN 

AC188 249 2572904 20p 1 Amp Monday to Saturday 9-5-30 
AC187K 989 
AC188K 289 
ADI49 49p 

2512926 
2N3053 
2N3054 

119 
28p 
569 

50V 99p 
100V 8822p 

200V 84p Friday late opening 6 o'clock 
ADI61 88p 2N3055 492 400V 449 
AD162 409 2N3702 14p S Amp 
AF114 20p 2N3703 18D 60V 899 
AF115 20p 
AF116 209 

2N3704 
2N3705 

149 
18p 

100V 44p 
200V 982 AMTRON KITS 

AF117 20p 
BC107 18p 
BC108 12p 

2N3706 
2N3707 
2/63708 

199 
182 
11D 

400V 88p 
6 Anil, 

50V 48p 
We have been appointed stockist of 
Amtron high quality construction kite. 

BC109 189 2N3709 122 100V 67p (20p P/P on all kite) 
BC147 18p 2N3710 191, 200V 88p UK65 Transistor tester 22.60 
BC148 18p 2N3711 195 400V 77p UK120 H1 -F1 Amplifier 12w 25.20 
BC149 18p 2N3819 Sbp TRIACS UK110 Stereo Amp 5+5w £11 07 
BC182 189 40361 55p 8 Amp ÚK115 HI -Fi Amp 8w 2431 
BC183 11D 40362 55p 100V 33p UK220 Signal Injector £2 57 
BC184 14p 40836 89p 200V 55p ÚK300 Four Channel Radio Control 
BC212 18p 1N914 Bp 400V 77p transmitter 28 55 
BC213 18p 1N916 82 8 Amp 11K310 Radio Control Receiver £3 28 
BC214 189 1N4001 7p 100V 862 UK325 41XC2' Channel Splitting 
BD131 68p 1N4002 89 200V 882 Unit. 1000 & 2000 Hz 27.85 
BD132 Sop 1N4003 109 400V 992 ÚK330 'GXC2' Channel Splitting 
BF194 18D 1N4004 lOp 10 Amp Unit. 1500 & 2500 Hz 27.88 
BFI95 17p 1N4006 16p 100V 992 UK415 Resistor Box 88 69 
BF244 97p 1N4148 82 200V 182 ÚK425 Capacitor Box 2839 
BFY50 18p 1N5400 18D 400V 1'48 UK515 MW Radio Receiver 27-88 
1319r51 189 1N5401 179 4°°21W UK790 Capacitive Burglar Alarm 27-57 

MP81 1 Sep 
0C28 509 

1N6402 
1N5404 

199 
242 

DIODES 
3-3 to 33 

Many other kits available. Send for the 
free Amtron Catalogue. 

0038 50p 1N5406 28p volt lipeach * These Kit Prices include VAT * 
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R rizi FOR AUDIO 
I ON A BUDGET 

PUSH BUTTON*) The first time Motor 

CAR RADIO KIT mnominatedehave 

button car radio for 
their Top Ten 

Accessory Awards 

ifiljtjbj 
¿6C 250 ^YJ 3C:J .r 

,.. ,30O fSCYJ ep(rpm 

NOW BUILD YOUR OWN AWARD 
WINNING PUSH BUTTON CAR RADIO 

Technical specification: 
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt 

operation on negative or positive earth. 
2.) Integrated circuit output stage, pre built three stage 

IF Module. 
Controls Volume, manual tuning and live push buttons for 

station selection, illuminated tuning scale covering full 
medium and long wave bands. 
Size Chassis 7 ins. wide, 2 ins. high and 4;Pg ms. deep approx. 

NOTE: The ability to solder on a printed circuitboard is 

necessary to complete this kit successfully. Circuit diagram 
and comprehensive instructions 55p.free with kit. 

Car Radio Kit 
£6.60 55p. postage ft packing. 
Speaker including baffle and fixing strips 

£1.65 + 23p. postage Ft packing. 
Recommended Car Aerial - fully retractable and locking. 

£1.35 post paid. 

Stereo 21 easy to assemble audio system kit, - no soldering 
required. Includes:- 
BSR 3 speed deck, automatic, manual facilities together with 
ceramic cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 

For the technically minded:- 
Specifications: 
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power 
output 2.7 watts per channel: Output impedance 8-15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Provision for auxiliary inputs -radio, tape, etc., and outputs for 
taping discs. Overall Dimensions. Speakers approx. 
151" z 8" z 4". Complete deck and cover in closed position 
approx. 15;" » 12" 6". Complete only £18.95 
Extras if required. 

£1.37 ,E1.60 p B p. 
Optional Diamond Styli 
Specially selected pair of stereo headphones with individual 
level controls and padded earpieces to give optimum 
performance, £3.85. 

DISCO 50 

DISCO 

AMPLIFIER 
Reliant Mk IV Mono Amplifier, ideal for the 

small disco or house parties. 
Outputs 20 watts R.M.S. into 8 ohms (suitable 

for 15 ohms). 
Inputs 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 Transis - 
tots). Solid State Circuitry. *Attractive Styling. 

INPUT SENSITIVITIES 

1) Crystal Mic or Guitar 9mV. 2) Moving coil 
Mic or Guitar 8mV. 3), 4). 5) Medium output 

equipment (Gram. Tuner, Monitor, Organ, etc.) 
- all 250mV sensitivity. 

AC Mains 240V. operation. 
Size approx.14 insx 6 ins 3§ ins 

£15.00 + 60p4 
postage ft packing 

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER 
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency 
Response 3dB points 30Hz and 18KHz. Total Distortion: less than 
2% at rated output. Signal to noise ratio: better than 60dB. Bass 
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at 
10KHz. Inputs: 4 inputs at 5mV into 410K. Each pair of inputs 
controlled by separate volume control. 2 inputs at 200mV into 
470K. Size: 191 102: 8ins. approx. Amplifier £27.50+£1.50 p. ft p 

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 144/780 
(as illustrated on opposite page). Complete £57,00 £4.00 pf1p. 
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COMPLETE'*' 
STEREO SYSTEM 

£51.00 
40 Watt Amplifier. 
Viscount Ill - R102 now 20 watts per channel. 
System I includes, 
Viscount Ill amplifier- volume, bass, treble 
and balance controls, plus switches for mono/ 
stereo on/off function and bass and treble 
filters. Plus headphone socket. 
Specification 
20 watts per channel into 8 ohms. 
Total distortion@ Iowa 1 kHz 0-1%. P.U.1 (for 
ceramic cartridges) 150mV into 3 Meg. P.U.2 
(for magnetic cartridges) 4mV@ 1kHz into 47K. 
equalised within 1 dB R.I.A.A. Radio 150mV 
into 220K. (Sensitivities given at full power). 
Tape out facilities: headphone socket, power 
out 250mW per channel. Tone controls and filler 
characteristics. Bass: ---12dB to -17dBe 
60Hz. Bass filter: 6dB per octave cut. Treble 
control: treble -.12dB to -12dB @ 15kHz. 
Treble filter: 12dB per octave. Signal to noise 
ratio: (all controls at max.) -58dB. 

Crosstalk better than 35dB on all inputs. 
Overload characteristics better than 26dB on all 
inputs. Size approx. 13k" ., 9"...3d". 

Garrard SP25 deck, with magnetic cartridge, 
de luxe plinth and hinged cover. 

Two Duo Type Il matched speakers - 
Enclosure size approx. 17h" - 10d" . 6" in 

simulated teak. Drive unit 13"x 8" with parasitic 
tweeter Complete System £51.00 Available complete for only 1:59.00{14p b p 

£69.00 
System II 

Viscount Ill amplifier (As System I) 

Garrard SP. 25 (As System I) 

Two Duo Type IIIA matched speakers - 
Enclosure size approx. 31" x 13" x 111". 
Finished in teak veneer. Drive units 'approx. 

13) 81" with 31" HF speaker. Max. power 
20 watts. 8 ohms. Freq. range 20Hz to 20kHz. 

Complete System £69.00 
PRICES: SYSTEM 1 

Viscount Ill R 102 amplifier (2420+fl p&p 
2 Duo Type II speakers C14 -00+E2.20 p & p 

Garrard SP25 with 
MAG. cartridge de luxe plinth 
and hinged cover E21.00 r- C1.75 p b p. 

total C59.20 

Available complete for only £51.00+f3.50 P. & P. 

PRICES: SYSTEM 2 

Viscount R102 amplifier C24.20 f1.00 p. & p 

2 Duo Type IIIA speakers f39 00 f4.00 p. & p 

Garrard SP25 with 
MAG cartridge de luxe plinth f21.00 f1.75 p. & p. 

and hinged cover - 
total f84 20 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 
THE ULTIMATE COMPLETE SPEAKER SYSTEM 
EMI LE 315 listed price £86.00 

4 professional standard five way speaker 
system with enclosure giving top quality 
performance. 
Enclosure Dimensions 
approx. (3ft. - 2ft. 1ft.). 
Drive Units 
Hand built - 15" diameter bass with 3" 
voice coil, - two 5" diameter Mid Range 
units. -two 31" HF. units, plus matching 
crossover panel with two variable 
potentiometers for mid and high frequency 
adjustment. 
Power Handling 
Continuous rating 35 W rms., Peak pawn! 
rating 70 W. 

Frequency Response 
20 Hz 20.000 Hz. Imp 0 ohms. 

Our price £45.00 £3.50 p. Ft p. 

1I11M111118. 

15" 14A/780 BASS UNIT 
Bass unit on a rigid diecast chassis. 
Superior cone material handles up to 50 

watts RMS, and is treated to give a smooth 
frequency response. Resonance 30 Hz. flux 
density 360,000 Maxwells. Impedance at 
1 kHz is 8 ohms. 3" voice coil. 

Recommended retail price £40.80. 

OUR PRICE £18.70 + £1.50 p ír p 

mBUILD YOUR OWN 
STEREO AMPLIFIER(*) 

For the man who wants to design his own stereo - here's your chance to start, 
with Unisound - pre -amp, power amplifier and control panel. No soldering - 
tust simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV 

(for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic 
power chips which ensure very low distortion over the audio spectrum. 
240V. AC only. £7.64 + 55p . p Fr p 

Just Write your order giving 
your credit card number 

DO NOT SEND 
YOUR CARD 

Mail orders to Acton. Terms C.W.O. 
All enquires Stamped Addressed Envelope. 
Goods not despatched outside U.K. 

Leaflets available for all items listed 
thus(*) 
Send stamped addressed envelope. 

¡ 

950 
KIT 

Five matched speakers and crossover unit 
for handling up to 45 watts, frequency 
response from 20 to 20,000 Hz. 

Huge 19" 14" (approx.) high efficiency 
Bass -Speaker with 16,500 -gauss magnet 
built on a heavy diecast frame. 
The four 10,000 gauss tweeters, each 3á" 
dia. approx., are fed by the crossover which 
critically adjusts signal for maximum 
fidelity. Impedance at 1 kHz is 8 ohms. 
Bass coil 2", others 0.5". Recommended 
list price f44 00 OUR PRICE f19.50 
-+- £1.50 p Ft p Special Offer 

8TRACK CARTRIDGE 
PLAYER(*) 

Elegant self selector push button player for use with your stereo system. 
Compatible with Viscount Ill system. Unisound module and the Stereo 21. 

Technical specification Mains input, 240V, Output sensitivity 125mV 
Comparable unit sold elsewhere at £24.00 approx. 

Yours for only £10.95+ 90p. p Et p 

T V C 
Radio and TV Components (Acton) Ltd. 

21 High Street, Acton, London W3 6NG /c 

323 Edgware Road, London W2 
Personal _ Edgware Road: 9a.m.-5.30p.m. Half day Thurs. 

Shoppers Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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BIPRE-PAJ( 
,AUDIO BARGAIN&4 

STEREO .a DECODER 

84.95 
incl. P. & P. and V.A.T. 

Ready built unit, ready for connection to the I.F. stages of 
existing FM Radio or Tuner. A tell take light can be connected. 
The Unit is a small printed circuit, no further alignment 
necessary. 
L.E.D. is recommended as the indicating light. Suitable 
device available from us at 36}p. Instructions included. 

3 Ww.M.sI.C. AMP 
Only £1.65 Met. P & P.and VAT 

,1 Y Order Code I.C.A. 1 

on P. . Board with all components 
or 2 on one board for £2 86 
Order Code 1.C.A.11S 
These amps. are supplied with a free booklet 
on connecting up, specifications and easy to 
build projects using the I. C. A.1 

5W & 10W AMPS 

SWONLY £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 2}"x 1f". 
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 Flt -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. 

Ate 
NMI je IBM - 11 - - Min- BIM 
nclose t lo,. - Decoders, 

'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 

1 BIPREPAK 
Dept. D, 222/224 West Road, 
Westcliff-on-Sea, Essex SS09DF 

Refit tJo820919 
IBM - - -- Telephone: Southend (0702) 46344 

o. ---J 

TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Pri. 120/240 V Sec. 120/240 V Centre Tapped and Screened 
Ref. VA Weight Size cm. P & P 
No. (Watts) lb oz E p 

07 20 1 7.0x 6.0x 6.0 2.55 30 
49 60 3 I 9.9 x 7.7 x 8.6 3.79 36 
50 100 5 9.9 x 8.9 x 8.6 4.17 52 
51 200 8 2.1 x 9.3 x 10.2 7.09 52 
52 250 13 1 2.1 x l t -8 x 102 9.25 67 
53 350 15 4.0 a 10.8 x 11.8 12.32 82 
54 500 19 4.0 x 13.4 e 1 1 -8 17.87 - 
55 750 29 7.2e 14.0x 14.0 24.31 
56 1000 38 7.2 x 16.6 x 14.0 29-87 
58 2000 60 21-6 x 15.3 x 18.1 4925 

AUTO TRANSFORMERS - 

Ref. VA Weight Size cm. Auto Tops P & P 
N ó (Watts) lb oz C p 
113 20 1 0 5.8 x 5.1 x 4.5 0-115-210-240 1.34 22 
64 75 2 4 7.4 x 6.7 x 6.1 0-115-210-240 2.64 30 

4 ISO 3 4 8.9 x 7.7 x 7.7 0-115-200-220-240 3.18 36 
66 300 6 4 9.9 x 9.6 x 8.6 ,. 6. 19 52 
67 500 12 8 12.1 x I 1 2 x 10.2 9.20 67 
84 1000 19 8 14.0 x 13.4 a 14.3 "" 1671 82 
93 1500 30 4 14.0 x 15.9 x 14-3 24.19 
95 2000 32 0 17.2 x 16.6 x 14.0 "" 

," 
31-57 

73 3000 40 0 216 x 13.4 x 18.1 ,. 3917 
CASED AUTO TRANSFORMERS 

115V 500W enclosed transformer, with mains lead and two 115V outlet sockets. E9-49. P & P 67p. 20 Watt version £2.02 P 8 P27p 

TRANSFORMERS 
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size em. Secondary Windings P & P 
No. 12V 24V lb oz E 
11 10.5 0-25 8 4.8 x 2.9 x 3.5 0.12V at 0-25A x 2 1.34 22 2131.00.5 I 4 6 -te 5.8e 4.80.12V at O.5Ax 2 1.58 22 
71 2 1 I 12 7.0 x 6.4 x 6.1 0.12V at IA x 2 2.09 22 
18 4 2 212 8.3x 7.7x 7.00.12V at2Ax2 2-95 30 
70 6 3 3 8 8.9 x 8.O x 7.7 0.12V at 3A x 2 3-52 42 

108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 3.96 52 
72 10 5 6 4 9.9 x 9.6 x 8.6 0-12V at 5A x 2 4.67 52 

116 12 6 612 9-9e 102e 8.60.12V at 5A x2 5.61 52 
17 16 8 812 I2 -1x 9.9x10.2 0.12V at 8A x2 712 52 

115 20 10 11 8 14-O x 9.6 e I I -8 0. I2V at 10A x 2 9.20 67 
187 30 15 15 8 14.0 a 12.1 x I l -8 0.12V at I5A x 2 16-94 82 
226 60 30 32 0 17.2 x 15.3 x 14.0 0-12V at 30A x 2. 3128 

30 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. lb oz C p 
112 0.5 1 4 6.1 x 5-8e 4.8 0-12-15-20.24.30V 1.56 22 
79 1.0 2 4 7.0x 6-7e 6.1 

." 
2.11 36 

"" "" 

3 2-0 3 4 8.9 x 7.7 x 7.7 3.18 36 
20 3.0 4 8 9.9 x 8.3 x 8.6 3.96 42 
21 4.0 6 4 9.9 a 9.6 a 8.6 4.67 52 
51 5.0 6 12 12.1 x 8.6 x 10-2 5.83 52 

117 6.0 8 0 12.1 a 9.30 10.2 6.94 52 
88 8.0 12 0 12.1e 11.8x10.2 9.00 67 
89 10.0 13 12 14.0 x I O.2 x 11'8 1 1 .36 67 

50 VOLT RANGE 
Aef. Amps. Weight Size em. Secondary Taps P & P 

No. lb oz E 
02 0.5 I 12 7.0 x 6.4 x 6.1 0.19-25-33-40-50V 2.09 30 
03 1.0 2 12 8.3 x 7.4 x 7-0 3-08 36 
04 2.0 5 8 9.9 x 8.9 x 8-6 ,. 4.26 42 
05 3.0 6 12 9.9 x 10.2 a 8.6 5.79 52 
06 4-0 10 0 12.1 x 10.5 x 10.2 7-69 52 
07 6.0 12 0 14.0 x 10.2 x 11.8 11.38 67 
18 8.0 18 0 14.0x 12.7e 118 12-40 97 
19 10.0 25 0 17.2x 12.7x 14.0 18-62 

60 VOLT RANGE 
Ref. Amps. Weight Size em. Secondary Taps P & P 
No. lb oz f p 
124 0.5 2 4 7.0 x 6.7 a 6.1 0-24.30-40.48-60 2.12 36 
126 1-0 3 4 8.9 x 7.7 x 7.7 2.97 36 
127 2.0 6 4 9.9 x 9.6 x 8-6 4.67 42 
125 3.0 812 12.1x 9.9x10.2 7.11 52 
123 4-0 13 12 12.1 x 1 1 -8 e 10.2 ,. 9.20 67 
40 5.0 12 00 14.0 x 10.2 x 1 1 .8 10 83 87 

120 6.0 15 8 14.O x 12.1 x 11.8 13-35 82 
121 8-0 25 00 14.0x 14.7e 11.8 15-01 
122 10.0 25 0 17.2 a 12.7 x 14.0 22.10 
189 12.0 29 00 17-2x 14.0x 14-0 2474 

MINIATURE TRANSFORMERS WITH SCREENS P &P 
Ref. MA. Weight Size cm VOLTS C p 
238 200 2 2.8x2.6x2-0 3.0.3 1.44 10 
212 IA IA I 4 6Ix5.8x4.8 0-6 0-6 1.67 22 

13 100 4 3.9x2.6x2.9 9-0-9 1.23 10 
235 330.330 4 4.8e2 9x35 0-9, 0-9 1.67 10 
207 500, 500 100 6.1x5.4e4.8 0-8-9, 0.8-9 2.23 22 
208 IA, IA 112 7.0e6.4x6.1 0-8.9,0-8-9 3 00 30 
236 200,200 4 4.8e2 -9x3-5 0.15.0-15 1.67 10 
214 300.300 I 4 6-Ie5.8x4-8 0-20.0-20 1.76 22 
221 700 (D.C.) I 8 7.0x6. Ix6.1 20-12-0.12-20 1.55 30 
206 IA, IA 2 12 8.3e7.7x7.0 0-15-20,0.15-20 4.05 36 
203 500,500 2 4 8.3x7.0x7.0 0-15-27.0-15-27 3.10 38 
204 IA, IA 3 4 8.9x7.7x7.7 0-15-27, 0-15.27 3.15 38 

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

PLEASE NOTE 
NEW ADDRESS 

AS BELOW 

BARRIE electronics 
3,THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 
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jP) I.L.P. (Electronics) Ltd 

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

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

SPEC. 
25 watts RMS. 50 watts peak music power 
4 1857 Into81) 
Odb (0 775 volts RMS) 
47K fl 
Less than 0.1% at 25 watts typically 005 
better than 75db 
10Hz-50KHz ± 1db 
± 25 volts 
105 x 50 z 25 mm 

Price £5.80 mono, £11 60 stereo 

Price inclusive of VAT & P & P 

NEW HY5 PRE -AMPLIFIER 
Unchallenged for two tears, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought 
into line with the advancements in our power hybrids. 
Like the HY50, the new HY5 has no external components a has been redesigned to run off a split power - 
line with Improvements in signal/noise, overload, capability & reduced distortion. The output has been 
Increased to match the power module (Odb), and to share the same power supply. 
Overall size Is reduced by the use of a new thin film circuitry whilethe device still retains all the functions 
of the earlier device. 
When combined with the HY50 Q power supply only potentiometers are required to complete a simple 
mono amplifier with input a output facilities expected to be found on HI -Fl amplifiers. 
The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a 
balance control to form a complete stereo system. 
INPUTS SPEC. 
Magnetic Pick-up 3mV (within 1db RIAA curve) 
Ceramic Pick-up up to 3mV 
Microphone 10mV 
Tuner 250mV 
Auxiliary 3-100mV 
Input Impedance 47ko 1kHz 

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

ACTIVE TONE CONTROLS 
Treble ± 12db at 10kHz 
Bass ± 12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input 
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db 
DISTORTION 0.05% at 1kHz 
SUPPLY VOLTAGE ± 16-25 volts 
SUPPLY CURRENT 15mA 
Price £4 85 mono, £9.70 stereo 
Price inclusive of VAT & P & P 

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

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

Price £523 
Price inclusive of VAT & P & P 

CROSSLAND HOUSE - NACKINGTON, CANTERBURY- KENT 

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

wtflere applicable. 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE! P.&P, 
AMPLIFIERS S 
Keletron 

ESA 1000 10+10 watt Mk. II 8200 
KSA 1500 15+15 watt Mk. II 8760 

Tripletone 
Hi-Fi 77 7+7 watt Mk. II 3500 
Hi -Fl 1818 18+ 18 wa.t Mk. 11 3996 

Teleton SAQ307 8+8 watt 2700 
Rotel RA 211 87-00 
Rotel Tuner/Amp. RX150A 6900 
SANSUI models in stock. 
RECORD DECKS 
Garrard SPIS Mk. III .. .. 11-00 
BSR MP60/SXSH .. 11-00 
Connoisseur BD1 Kit .. 11.00 

BD2 Chassis .. 29.60 
SAU2 Pick-up Arne 1225 
SCUT Cartridge 4.99 

RECORD DECK PACKAGES 
SP25 Mk.II. in Plinth & Cover 
Garrard wired .. . 119.96 

8P25 Mk.III/G800 C. & P.19-60 
AP76/G800 C. & P. 8000 

Plinth & Cover for Garrard 
SP25/2025TC . .. 8.95 

SPEAKER BARGAINS 
EMI 13" x 8" 3, 8 or 15 ohm 

Plain .. 2.15 
with Co -Axial Tweeter .. 230 
Twin Tweeter .. 8.95 

Type 350 8 ohm or 15 ohm, 20 watt 7 99 
64" 8 ohm, 10 watt .. 2 65 
8" 8 ohm, 10 watt .. 890 
12" 8 ohm, 20 watt 5.75 
8" x 5" C/Meg. 5 watt 1.40 
8" v 5" Dualtone 8 ohm 
In watt 2.70 

NEW 
ELECTRONICS 

FANE 7" x 4" 3 or 8 ohm .. 1.16 
8" Dualcone 8 ohm .. 2.60 

CELESTION 8^ 15 ohm 1.76 
ADASTRA 10" 8 or lb ohm, 

10 watt .. .. 8.25 
BAKER GROUP 25 

12" 8 or 15 ohm, 25 watt .. 7.75 
5" 8 ohm, 5 watt C/Mag... -95 
21" 8 ohm or 64 ohm .. -60 

ELAC 8' Bohm Dualcone 2.35 
10' B0ohm Dualtone, lOwatt 3.45 

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

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

or 64" and 34" cutout .. 276 
17 x 10 x 9 with 8" or 13" x 8" 

8.95 
18 x 11 x 9 with 13" x 8" cut 

out for EMI 350 .. .. 4.80 
TWEETER & CROSSOVER 
EMI 34" 3 or 8 ohm C/Meg. 1.10 
Cone Tweeter 8 or 15 ohm, 10 watt 260 
Cone Tweeter 8 ohm, 3 watt 1.60 
Horn Tweeter 8 ohm, 20 watt 6.96 
Dome Tweeter 8 ohm, 30 watt 4-95 
Crossovers CN23 (3 ohm), CN28 

(8 ohm), CN216 (16 ohm) .. 1.16 
CARTRIDGES 
ACOS GP91/2SC or GP91/3SC 

Stereo comp. . .. 1.05 
GP93/1 Stereo crys. .. 1.85 
GP54/1 Stereo crys. .. 1.75 
GP95/1 .. .. .. 186 
GP98/1 .. .. .. 1.75 
GP101 .. .. .. -76 

1.85 
SONOTONE 

9TAHC Stereo ceramic, dlam. 1.80 
9TAHC/G Slim fit, etereo cer. 

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

Malt 8C5M Stereo ceramic .. 226 

SXSH Stereo crystal .. 11-86 
8X2M Stereo crystal .. 1.86 
XIH Mono/stereo .. 1.80 
X6M Mono/stereo .. 1.80 

GOLDRING 0800 .. .. 8.86 
G850 .. .. 8.96 
G800E .. 7.60 

AUDIO Technics AT -55 1.75 
STYLI For Above Cartridges 

Sapphire .. .. .. -80 
D. Diamond . .. 1.95 

GOLDRING G800 G850 
G800E .. .. 3.95 

MICROPHONES 
CM20 Crystal Hand -80 
CM70 Planet stick metal, switch 

crystal .. .. 1.70 
DM160 Dynamic uni -dir, ball 

metal {.pp 
110)130 50K/600 ohm, uni -dir, 

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

uni -dir. 
Cassette STICK MIKE with R. 

Controlon/off switch (2.5 & 
3.5 mm J/Ply).. .. 1.46 

MIKE MIXERS Mono.. 410 
Mono/stereo de luxe 6.50 

CASSETTES 
Type Low Phil- Mem Am - 

noise lips orez pez 

C60 85p 60p ó5p 65p 
C90 469 69p 76p 769 
C120 669 105p 110p 110p 
Canette Head Cleaner .. .. -46 
BIB Stereo Test Cassette 1.06 
AMPEX Head Cleaner De- 

magnetiser .. 1.86 
PLASTIC LIBRARY CASES for 5" 
Reels 20p. 51" Reels 259. 7" Reels SOp. 
CASSETTE CASES .. 12p 
TAPES Stnd. L.P. D.P. 
5" 55p 655 809 
51" 65e 75p 1100 
7" 90p 51-05 1140 

MAIL ORDER DEPT. 
(PW/5) 

BELMONT STREET 
MONTON, ECCLES 
MANCHESTER 

ALL MERCHANDISE FULLY GUARANTEED Tel. 061-789 5268 

5.65 
6.90 

PERSONAL CALLERS WELCOME 

Manchester 
30-32 Shudehlll 
061-832 7710 
Leeds 
4 New Market St. 
0532 42708 

Liverpool 
15 Whitechapel 
051-236 0738 

BARCLAYCARD 

Credit Terms 

rt wìth Actea 

for Callers 

BUDGET SPEAKER SYSTEMS 
I. Pr. of 10watt Bohm 2 speaker 

system In deluxe teak veneer 
cabinet 18" z 11" x 9" wired, Inc. 
plugs. 125-00 per pair. 

2. Pr. of 20watt Bohm 2 speaker 
system freq. response 50c.p.s. 
to 17,000c.ps. Teak veneer 
cab. 214" x 12" x 9" with 12ít, 
cable and plugs. 62895 per pair. 

AKAI TAPE DECK 
4000DS Tape .. 
GXC4OB Casette 

.. 9995 
.. 83.00 

HEADPHONES f: 

AMSTRAD HPS5A .. .. 4 95 
ROTEL 430 .. .. .. 4.90 

630 .. .. .. 6.20 
700 .. .. .. 8.95 

AKAI ASE 115 .. .. 6.75 
ASE 20 .. 795 

KOSS K711 (Black or Red) 9.95 
K6 .. . 1195 
K6LC (with Vol. 

control) .. .. 1325 
K0727ß .. .. 1575 
K0747 .. .. 1950 

VI 
PRO4AA PRO4AA .. .. 26 95 
PROSLC .. .. 2875 
ESPE 42.76 

LEESSON ELECTROSTATIC 1960 
Mono/stereosuper deluxe 8-lOL 8.75 
Headphone Adaptor .. .. 2.50 
Curly Ex, Lead 20ft, .. .. 1.10 

IN -CAR ENTERTAINMENT SECTION 
Car Cassette Stereo Player and 

Two Speakers .. .. 20.96 
Car 8 -track Stereo Player and 

Two Speakers .. .. 1950 
Pair of Car Stereo Speakers 3.86 
Pair of Car Stereo Speakers 

(Dear Mounting) .. 8.00 

á 

become 
a RADIO -AMATEUR 

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

free! Brochure, without obligation to. 

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

NAME: 

ADDRESS' 
W B64 

BLOCK CAPS please 

Why pay more - look atoar 
Fantastic Bargain Offer! 

THE AVON AUDIO SYSTEM 

The uncabineted system is ideal as an economical replacement (or 
so 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 watt, 
total output. Frequency response 25-18000 Hz. 
LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perm, 
types of lin., IOin., and 12ín. nent magnet units have beer, 
Mono or Stereo records. Manual specially selected to provide 
,r automatic play. the fullest range of audlc 

reproduction. 

EASY TO INSTALL -NO TECHNICAL KNO W - 
LEDGE REQUIRED. List Price C45-74. OUR PRICE 

E35-00. Credit Terms E3.50 
deposit plus E2 Post & Packing 
followed by 9 pay monts of E4 I 0 

(Total Credit Terms £14.401 
Don't miss this bargain. 
SEND £5.50 TODAY 

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

100 Chase Side, Southgate, 

PW 6/74 
London NI45PL ® radio 
Tel: 01-886 3733'9666 ----am Im--a No 
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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 

EXPRESS 
POSTAGE 
6p for 1 Valve. 
Each additional Valve 
add 2p. 

application. PC86 0.76 
PC88 0 76 

ºL84 068 
P1604 0 88 

30C16/ 
PCF800 1.06 

DM70 48 EF80 0 48 PC97 0 46 31.508 1 06 30017 100 
DY61 0 8 EF83 1 09 PC900 0 56 PL609 1 66 30018/ 
D788/7 0 48 SF85 43 PCC84 0 52 PL802 0 96 PCF806 0.90 
DY802 0 46 EF88 0 90 PCC88 0 80 PY33 0 66 30F6/PF818 
EABC80 1 00 EF89 0 81 PCC89 0 86 PY81/800 0 50 1.10 
EB91 EF91 1 80 P00189 0 86 PY82 0 66 30FL1/ 
EBC81 076 EF92 1 40 PCF80 0 51 PY88 0 60 PCE800 0-75 
EBF80 000 EF96 136 PCF82 1 80 PY500A 1 06 80FL2 0-76 
E13789 008 EF183 0 80 P0786 046 PY800 0 60 30FL12 1-05 
E6789 0 68 EF184 030 PCF200 0-86 PY801 0 60 301,1.14 0.86 
EON 076 &H90 0 64 PCF201 0-87 1128 1 00 30L1/PCC84 
6088 0 77 6L84 0 96 PCF801 0 86 0191 1-00 0-52 
ECC81 0 46 E1.88 1 05 PCF802 0 71 0193 0 60 30L16/PCC806 
ECC82 0.48 EL81 0 90 PCF808 0 88 UABC80 090 1-05 
ECC83 046 
ECC84 0 56 
60086 04/ 

EL84 0 47 
FLEW 0 56 
6L86 0 06 

PCH200 0 88 
PCL82 0 54 
PCL83 0 86 

UBC81 0 70 
UBF89 040 
UC086 0 80 

80L17 0-90 
30P4MR 1.80 

63088 076 EL96 0 70 P0124 0 69 UCH81 1 00 80P12/PC801 
E00189 071 EL91 1 81 3CL85 0 88 001.82 0 70 1.05 
ECF80 0 68 ELL80 1 80 PCL88 0 88 ÚC1.83 0 70 30P19/PC802 
60782 073 E684 1 18 PCL806/86 UF89 0 80 1-00 
ECF88 . 0 71 6687 111 0 68 01.84 096 30PL1/PCL801 
ECH81 1 00 E161 0 88 PD600 1 66 UY86 0 60 0.96 
E0H83 1 00 
ECH84 078 
E0L80 033 
ECL82 0 41 
ECL83 0 48 

EY88/87 0 48 
6Y88 034 
EZ80 0 51 
6Z81 0 40 
07601 0 90 

PFL200 0 80 
P1.38 88 
PL81 0 76 
PL81A 0 88 
PL82 0 60 

8/3012/ 
ECC804 1 00 
81,23/EF812 

1 06 
3001/PCF80 

80PL18/ 
PC1.800 1-20 
30PL14/ 
PCL88 1ß6 

ECL88 0 88 OZ34 0 78 PL83 0 98 061 30PL15 106 

NEW VALVES 
8P41 8-00 
BP81 0-76 
T41 1-00 

ßJ8 0.80 
6J7M 0.46 
6370 0.40 

Individually boxed and 014 1-00 
026 0-86 

666OT 0.75 
0K7M 0.45 

guaranteed but of Euro- U28 0.85 
UI91 0-75 

8670 0.80 
6K8M 0.70 

pean or other origin at UABC80 040 
UAF42 0-76 

6K80 0.45 
6E25 076 

greatly reduced prices. UBC41 0-75 
108081 0.46 

61.60 066 
6Q7M 0.60 

Quotations for any UBF80 0-40 
UBF89 0.40 

0Q70 0.60 
08L70T 0-48 

valve not listed. Send UCC8b 0.46 
UCH42 0.76 

66N70T 048 
08070T 0.60 

SAE for lists. U0H81 0-40 
00182 086 

6060 0.76 
6V80 0.40 

UCL83 070 6VBOT 0.46 
All 0.60 EF80 0ß5 PC86 060 11F41 0-75 6E4 0.40 
AZ81 0.56 EF85 0 85 PC88 060 UF89 0-40 6X50 0.40 
CBL31 1-20 EF88 0 80 PC97 0.00 UTAl 0-86 6X507 0.46 
CL83 1.60 EF89 0 88 PC900 0.48 01.84 0-48 766 0.76 
CY81 0-50 EF91 087 PCC84 0.40 UY41 0-48 787 0-70 
DAF9I 080 EF92 0 60 PCC88 0.56 0785 0.40 705 1.80 
DAF98 0.60 EF96 0 40 PCC89 0.50 VR]06-30 0.40 708 0.75 
DCC90 1.85 EF98 0-06 PCC189 0-60 VR150-30 0.40 7117 0.70 
DF91 0.80 EF183 080 PCF80 080 0A2 0.40 7R7 0.76 
DFBB 0.60 EF184 086 PCF82 085 OBI 0-40 787 2-25 
DK91 0.45 EL82 0 60 PCF88 0.60 1E5 0.46 774 0.75 
DK98 0.70 EL88 1-76 PCF801 0.60 186 0.80 12ÁT6 0.40 
DIC96 0.00 11134 0 60 PCF802 060 1T4 0-80 12AT7 0.40 
DL92 0.40 EL38 060 PCF805 0-90 384 0-40 12AÚ8 0.45 
DL94 0.48 EL87 8 60 PCF800 0-76 3V4 0.70 121.1.17 0.89 
DL98 0.66 EL4I 090 PCF808 0-90 66407 0-80 12AX7 0.83 
DY8817 0.88 EL42 090 PC1A2 0-85 6040 0-40 ISBAS 0.46 
DY803 0.87 EL84 028 PCL83 0.04 áV40 0-50 1IBE8 0.50 
6ABC80 0.88 EL95 0 40 PCL84 0.45 5Y307 0.46 3001 0.80 
EAF42 0.76 ELL80 1 00 PCL86 0.50 6240 0.46 30016 1.06 
EB91 0.08 EM80 0 46 PC1A8 0.45 6/30L2 0-90 30C17 1.10 
EBC33 100 EM81 0.50 PCL806/86 OAKS 0-40 30018 090 
EBC41 0.76 6684 0 86 0-60 BAM6 0.90 3076 1.10 
EBC81 0.88 E686 100 PD600 1.80 8AQ6 045 80711 0.80 
EBF80 0-40 6731 040 P6N45 0-76 8.670 0-85 3071.2 0.75 
6BF88 0.40 6Y86 040 PL38 0-66 8ÁT8 0-45 3071.14 0.90 
EBF89 0.81 E240 0-75 PI.81 0.60 8AU8 0-80 301-16 1-06 
EBL31 1.60 
6CC81 0.40 
6CC82 0.88 

6Z41 0 76 
6180 088 
6281 0 89 

PL82 0-45 
PL83 0.46 
PL84 0.40 

8BÁ6 0.28 
66E6 0-85 
811115 0-75 

30L17 0.95 
SOP4MR 1.80 

ECM 0.83 07601 0.90 PL500 0-76 81135 0-55 301.12 1.05 
6CC84 080 0Z30 0.46 PL604 0.76 8BQ7A 0-66 30P19 1.00 
6CC86 0.40 0232 0P50 P1.608 0.90 BBR7 1.00 S0PL1 0.95 
60.088 0.40 
SCH36 1.26 
ECH42 1.00 

0234 036 
0107 1-25 
HN309 1-60 

PL609 1-66 
PL802 0-06 
PX4 8.50 

ßB87 1-85 
6BW8 0-90 
66W7 090 

80PL13 1-20 
30PL14 1.26 

ECH81 0'80 KT81 1-75 PX25 8-60 604 086 3áW4 0-50 
6OH88 0.46 KM 2-50 PY83 063 8CD80 1 80 362411T 0.70 
ECL80 0.55 KT81 (706) PY81 0.60 8C006 1.40 000D60 1.80 
6CL82 0.86 
6CI.83 0-70 
ECL86 040 

180 
KT81 175 
KT88 2 90 

PY82 085 
PY83 088 
PY88 0-40 

8CW4 1 00 
61,23 1 06 
ßF25 1.00 

807 0.50 
813 ITT 118 

ECLL800 3-20 KTW81 1-00 PY500 1.05 61,28 0-70 813 118811 
EF37A 1-20 6(714 1-00 PY81 '800 0.50 6J5M 086 06-76 
EF39 1 50 2 75 PV+nl 0 SO 0 45 1 00 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
All transistors, I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
8p for Ont Tranddor, 
for each addlticnoi odd lard, Texas, RCA, Fer- 
1p. ranti, Motorola, ITT, 

Fairchild, Lucas, etc. 
AA119 
AAZ18 

07 
0.10 

BD132 0.50 
137115 Oß2 Quantity discounts on 

AAZ16 
AC107 

0.10 
0.85 

BF387 0ß6 
BF173 Oß8 application. Send SAE 

AC126 
AC127 

0-26 
026 

BF179 088 
BF180 0-86 for full lists. 

AC128 Oß0 BF181 0.86 
AC176 026 BF194 0-18 OC18 1 00 ZTX601 0-15 2x2904 Oß0 
AC187 0-80 BF195 0-18 0020 200 2.111503 046 2N2904A 0-26 
AC188 Oß0 BF197 0.15 0C23 126 27X531 0.25 2x2905 0.82 
ACY21 0-22 BF200 032 0025 0.40 171.550 0-18 2N2908A 0.25 
ACY39 0.65 BF981 0.26 0C28 070 1N914 0.06 2x2908 0.20 
AD140 0.50 BF898 0.23 °C36 0.56 IN4001 0.6 2N292á 0.10 
AD149 050 BFX29 Oß8 0038 0.66 IN4002 0.7 2143053 Oß0 
AD161 089 BFX88 Oß2 0042 0.40 IN4003 0.8 2N30á6 0.60 
AD182 089 BFY50 0.20 0C44 0-18 IN4004 0.8 2x3526 0.80 
AF115 026 BFY61 Oß0 0C46 0.18 IN4006 0.10 2x3814 039 
AF118 Oß6 BFY52 0-20 0071 0.15 IN4006 0.12 2x3015 0.65 
AF117 Oß0 BFW10 0-81 0072 0-25 IN4007 0.12 2x3702 0.11 
AF188 0 40 BY100 016 0076 0.30 1N4009 0-06 2N3703 0.12 
AF239 044 BY128 0.14 OC77 0-56 1804148 006 2N3704 0.14 
A6Y27 0.80 BY127 0-16 0081 0-28 18921 0.07 2X3705 0-12 
ABY28 0.26 BZX81 series 0081D 0-28 182033 Oß0 2N8706 0.10 
BA1.02 0.25 Oß0 OC812 0.45 182051.4 010 3N5707 0.18 
BA115 010 BZ288 series 0083 0ßa I82100A Oß0 2x3708 0.07 
BC107 0-12 0-10 00140 0-65 183010 Oß56 2x3709 0.10 
BC108 012 CR81-05 0-80 00170 0.25 2N098 0.16 2N3710 0.11 
BC109 012 CR81-40 046 0C171 080 2N897 0.15 2x3711 0.11 
110113 0.18 CR83-06 0-40 00200 0.56 2N708 0.10 21.13819 036 
BC117 Oß1 CR83.40 0-65 OC201 0.80 2N708A 0.18 ßN3820 060 
BC143 080 51.76340 0-50 OC202 0.90 2.11131 0-25 2x3823 0-50 
BC147 018 10J6370 0-88 OCIOS 0.55 2N1132 0.26 2x8903 0.15 
BC148 0.10 MJE520 0.86 OCP71 100 2N1302 048 2803904 Oß0 
BC189C 014 MJ62966 1.10 ORP12 0.65 2N1303 0.18 2x3906 026 
BC182 0.12 6363066 0.75 ORP80 0-45 2N1304 0.22 2Nß908 0.16 
BC182L 018 MPF102 0.40 T1005 0.20 2N1305 0.82 2x4068 0.15 
BC184L 0-18 MPF103 036 TIC44 0-29 2N1308 0.28 2x4069 0.10 
BCY32 120 MPF104 0.85 TIC226D 1.50 2801807 0.28 2x4060 0.18 
BCY88 038 MPF106 0 48 TIL200 Oß6 2N1308 0.88 2x4061 0.18 
BCY34 046 NKT404 0.80 71843 0-28 2N1609 0.80 2x4002 0.14 
BCY70 046 0A5 0-80 ZTX107 012 2N1813 0-20 2N42ß9 020 
BCY71 0-20 0A10 0-40 ZTX108 010 2N1814 0.46 391141 0.11 
BCY72 016 0A79 0-10 2TX300 0.14 2N2147 0.76 40860 0.40 
BCZ11 085 OA81 040 2111301 0.14 2N2180 100 40381 0.45 
BD121 1 00 OASI 0 7 ZTX302 0.20 2N2369A 046 40882 0.40 
BD124 080 0A200 0-08 ZTX304 0-24 2N2848 0-50 40430 086 
130131 045 0A202 010 27X600 0.15 

8N7400 0-28 8N7425 0.87 8E7473 044 88074107 0-51 88074157 1-09 
8807401 0.20 8N7427 0-87 8E7474 0-48 BN74110 0.67 88074170 288 
8N7402 020 8E7428 0.48 8E7475 0-69 8N74111 0-88 88074174 1.80 
8N7403 080 8E7430 0-20 8N7470 0.45 88074118 1.00 88074176 1.29 
81!77404 0ß0 8N7432 0-87 BN7480 0-80 88074119 1-92 88074178 1-44 
8217406 Oß0 8517433 0.48 8N7482 0-87 88074121 0-57 88074190 2.80 
8N7408 0.40 8N7437 0-48 8E7483 1-20 83074122 0-80 98074191 2-80 
8N7407 0.40 8N7438 0-48 8N7484 1-00 88074123 1-44 88074193 2-80 
8N7408 025 8E7440 030 8N7486 0.60 88074141 100 88074198 2.80 
BN7409 0.83 8N7441AN 8E7490 076 88074146 1-44 88074194 1-72 
8N7410 Oß0 0-86 8N7491AN 8E74120 2.80 8674196 1-44 
8N7411 0-28 8E7442 0-85 1.10 8N74161 1-15 88074198 1-58 
8N7412 Oß8 8N7450 0-80 8N7492 0-75 8N74154' 2-80 98074197 1-68 
8X7413 030 8E7451 0-20 8N7493 0-76 8E74105 1-16 6N74198 8-16 
8N7418 0.80 8E7453 0-20 81.17494 0-86 8E74158 1-16 88074199 2-88 
8N7417 
8147420 

080 
020 

8E7454 020 
8N7480 0-20 

8N7496 0-85 
BN7490 1.00 DIL 14 pin 15p 

BN7422 
8N7423 

0.28 
0-40 

8N7470 0-88 
8N7472 0-88 

8E7497 432 
8N74100 2.16 SOCKETS 16 pin lip 

VAT 
10% to be 
added to 
all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8'00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A/c's available to approved 
companies on application. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon. -Sat. 
Closed Sat. 1-3 n m Prices correct when poinp to press 

RST 
VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2118 

Tel: 01-677 2424 Telex: 946 708. 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI-FI AUTOCHANGER 
STEREO AND MONO 
Plays 12", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 200/250v. 
SW 18; x 111in. 
Above motor board 31in. 
Below motor board 2tio. 
With STEREO and MONO XTAL E6.7á Post asp. 

PORTABLE PLAYER CABINET 
Modern design. Size 18" r 16" x 7"Black urine .- A,,50 covered. Silver front grille. Padded Lid. Chrome 
fittings. Motor board cut for above BSR deck. Post 45p. 

4 TRANSISTOR MONO AMPLIFIER 
Powerful 3 watt output. 16 ohm. AC main, operated with 
transformer. 8 -Controls, volume, treble, bau and On/Off 
,witch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Sise Sin. wide x 4in. deep oSin. high. £5.95 Posi 
Suitable 7" o 4" speaker, al. ß5p 

BSR JUNIOR 
SINGLE PLAYER 

motor with Heavy duty 
pick-up .e patate Dmk-up arID fitted 

LP/78 turnover mono £4.95 compatible cartridge. 

GARRARD DECCA HI-FI DECK 
Single play Stereo/ 
Mono Derain 
transcription ,. 

head and arm. 
Four speeds. 

urntable. 

compensation. 
Anti -rumble alter. 
Bias compensation. 7 
Laboratory motor. 

fI8a Post 5I 
_.. _. 

SPECIAL Ideal for 
PRICE 25p Disco -Deck 

METAL PLINTH AND PLASTIC COVER 
Cut out for t Garrard orB.B.E. 1 Most will playy with 

w 
cover in position. 

12; o 141 x 73in. 
L4.95 

Covered in black leatherette. Post 95p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH -0695 

COMPACT PORTABLE STEREO HI-FI 
Two full size loudspeakers 131 x 10 x 31ín. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 131 x 10 x 84in. 8 watts per 

channel, plays 
all records 83 
rpm 45 rpm. 
Separate vol- 
ume & tone 
controls 240v 
AC main. 

Attractive '2 Bargain Price 
Teak finish E25 
Weight 13114e. 85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two-way Surface mounting 
with fixing screws. Will replace existing 
well switch to give light for return home, 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at full or intermediate settings. 
Fully insulated. Maker, last list price £4.50. Brand new and 
tally guaranteed. OUR PRICE £ 1.65 Post 252 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in sides 
6 x 4in 45p; 8 o 8in 53p; 10 x lin 85p; 12 x 8in 85p; 
14 x 8in 90p; 16 x Sin 909; 12 x Sin 50D; 18 x loin 21 
ALUMINIUM BOXES 3 x 3 x 3 in. 60e. 4 x 4 x Sin. 70P. 
S x 4 x 4 in. 80p. 9 o 4 x 919. 21, 12 x 4 x 4in. £1.80. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 120; 8 x 6in 19p; 
14 o 3in due: 10 o lin 249; 12 x Sin 26p; 12 x 8in Sap; 
16 x 8in 39p; 14 x 9in 40p; 12 x 12in 47p; 16 x loin 60p. 
PAXOLIN PANEL 10 x Bin 20D. 

Minch DIAMETER WAVECHANGE SWITCHES, 25p. 
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way, 26p each. 
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way, 25p. 
TOGGLE SWITCHES, cep. 18p; dp. 22p; dp. dt. 22p. 
Bub -miniature, .D. 33p; do. 40p; dp. dt. 509. 

R.C.S. STABILISED POWER PACK KITS 
All parte and Instructions with Zener Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer, 
Input 200/240V a.c. Output voltages available 6 or 9 or 12 
or 16 or 18 or 20V d.c. at 100mA or lees. 
PLEASE STATE VOLTAGE REQUIRED. 
Details S.A.E. Size 33 x 15 x liin. £2.20 éDD 

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

Ideal for Mike, Tape P.O.. Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size If" x li" x I". Response 26 c.p.s. to 25 Kc/a.r,a26 db gain. 
For use with valve or transistor equipment. 77 Post 
Full instructions supplied. Details S.A,E. P lip 
NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/8á0V 14p 230/25V 14p 18+16+18/276v46D 
4/ß50V lap 500/26V 20p 50+50/800V 60p 
8/460V 18p 1000/25V 85D 60+100/ß50V 86p 
16/450V 22P 1000/50V 471. 82+82/230V 20p 
82/500V 50p 8+8/400V 22p 82 082/460V 60p 
26/25V lop 8+16/450V 25p 850+50/826V Up 
50/50V 109 16+113/460V 40p 100+60+50/350V66p 
100/25V lip 82+52/550V 40p 82+32+82/850 85p 
LOW VOLTAGE ELECTROLYTICB. 
1, 2, 4, 6, 8, 18, 26, 80, 50, 100, 200mF 16V 10p. 
600mF 12V 15p ; 26V 20p ; 00V 80p. 

1000mF 12V 20p ; 25V 85p ; 60V 47D ; 100v 70p. 
2000mF (IV 25p ; 26V 42p ; 60V 57p. 
2500mF 00V 82p ; S000mF 26V 47p ; 60V 659. 
6000mF 8V 25p ; 12V 42p : 25V 76p ; 86V 86p ; 60V 96p. 
CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 860V-0.1 4p; 0 5 13p; lmF 16p; 2mF 150V 16p. 
600V-0001 to 005 4D; 0.1 5p; 025 8p; 047 25p. 
SILVER MICA. Close tolerance 1%. 2.2-600DF 89; 660- 
2,200pF 10D; 2,700-6,600pF 20p; 6,8009F-0.01, mfd 80p each. 
TWIN GANG. "0-0" 208pF+176pF, 758. 
Slow motion drive 365pF + 885DF with 26pF <- 25PF, 50p; 
600pF standard 85P. 
SHORT WAVE SINGLE. 109F, 30p; 26pP. 55p; 600, 06p. 

SHORT WAVE SINGLE GANG. Precision Silver Plated 
Gangable Tuning Condensers. 
Values up to 1009F. 50P each 
Section Couplers supplied FREE with two or more gangs. 

NEON PANEL INDICATORS. 250V AC/DC Amber, 20p 
RESISTORS. l w.,; w.. 1 w., 20%, 1p; 2 w. 5p. 1011 to 10M. 
HIGH STABILITY. ; w. 2% 10 ohms to 6 meg., 10p. 
Ditto 5%, Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohms to 100K. 10p each; 2w 0.6 ohm to 8B ohms 10D. 
TAPE OSCILLATOR COIL. Valve type, 85p. 
FERRITE ROD 8" x - 20p; 6 x 1" 20p; 3 x 1" lOp. 

MAINS TRANSFORMERS ALLL; ,S 
Eagle MT12 12-O-12, SOMA 90p 
250-0-250 80 mA. 6.3 v. 3 5 a. 6 3 v. 1 a. or 6 v. 2 a 2260 
300-0-360 80 mA. 6.8 v 3 6 a, 6 3 v. la. or 6 v. 2 a. £8.00 
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.; 6.3 v. 2 a. £4.26 
MINIATURE 200 v. 20 mA., 8 3 v. 1 a. 2; x 2; x tin. 75P 
MIDGBT 220 v. 46 mA., 6.3 v. 2 a. 21 x 2; x 2in... 90p 
HEATER TRANS. 6 8 v. la 60p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4, b, 6, 8.9, 10, 12, 15, 18, 24 and 30 v. £300 
1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 80, 38, 40, 48, 60 £4 00 
2 amp., 8, 8, 10, 12, 16, 18, 20, 24, 80, 86, 40. 48, SO £4.00 
6 amp., 6, 8, 10, 12, 18, 18, 20, 24, 80, 36, 40, 48, 80 £9 75 
5, 8 and 13 v. 6 amp. 21-20. 3 amp., 8, 5, 8, 10, 18 and 
5-0-5 v. 2130, Ditto 5 amp. £150: 8-0-6 v. 600 mA 90p. 
9 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 600 mA 85p. 
12 v. 750 mA 95p. 40v. 1 amp £1.75. 
AUTO TRANSFORMERS. 115v to 280v or 230v to 115v, 
160w. 23.00 ; 800w. 26.25 ; 700w. 210 ; 1000w. 216. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., 14 amp. £1.50; 2 amp. £1.80: 4 amp. 23 
BATTERY CHARGERS. Ready built with leads and clips 
13 amp. £2 ; 4 amp. £4; 6 amp. 24.60. 
FULL WAVE BRIDGE CHARGER RECTIFIERS : 

8 or 12v. outputs. 1; amp. 40p; 2 amp. 55p: 4 amp. 85P. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240v. Secondary 0-240v. 8 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with axing feet. E I n Carr. Famous make. (Value £19) OUR PRICE 60p 
Can be used as 800 watt auto transformers 240-110V. 

SET OF 3 MOTORS 
FOR COLLARD STUDIO 

115 volt TAPE DECK E2.50 Post 50p. 

VOLUME CONTROLS 

Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 15p. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. 
Edge 5K. S.P. Transistor 25p 

80 Ohm Coax 5p yd. 

BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 02; 60 yd. £3. 
FRINGE LOW LOSS 10 per 
Ideal 625 and colour. p yd 

Wirewound controls limn. diem. 3 watts. 10 ohms to 100K 
British made with long spindles lin. dia 45p ea. 
HELICAL POT 10k LIN List 63, Bargain 759. 
DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P. 
switch. Inner spindle Ellin; outer spindle 2lin. 750. 

E.M.I. I3 x 8 in. 
SPEAKER SALE ! 
With twin tweeters. ÿa50 And crossover. 10 £ 
watt. State 3 or 8 or 
16 ohm. As illustrated. Post 269 

With flared tweeter cone and ceramic 
magnet. 

ps. 

10 watt. £2.75 Bass res. 45-60 c. 
Flux 10,000 gauss. 
State 8 or 8 or 16 ohm. Post 259 

Bookshelf Cabinet 1Teak Ve Gier £6.60 
Post 36p 

E.M.I. 6/in. HI-FI WOOFER 
B ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. rA 
Frequency response 30-12,000 LY cps. Ideal P.A. Columns, 
Hi-Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 8 £4.00. 
Suitable Tweeter 2200. 

ELAC CONE TWEETER 
The moving cod diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cut to 18,000 cps. Size 80 x 
3; x Pin. deep. Rating 10 watt, 8 ohm. 
Crossover £1.22 L I -90 Post 20p 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bau 
resonance 35 cps. Frequency 
response 30-8,000 cps. 
Ideal base unit for £3.75 Hi-Fi systems 

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1.26; 63In. 8160; 
8 x 6in. 21-60; Sin. £1.75; 10 x 6in. £1.90; loin. £2.00. 
SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
3 ohm, thin: 21 in; 83in; Sin. 8 ohm, limn; 21 in; Sin x 8in; 
bin. 15 ohm, 3;in; Sin: 6 x 4in; Sin o lin; 7 x 4in; 8 x 6in. 
25 ohm, Blin; Sin; 3in; 5 x 3in; Sin. 35 ohm, 2in; Sin; Sin. 
80 ohm, lain; 21íu. £ 1 EACH 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in. 
diameter 4W £2.50, loin. diameter 5W 1260; Post 26p. 
12in. diameter, 8W, £2.95; 3 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large B.A.E. 
Horn Tweeters 2-16Kc/e. 8W 8 ohm or 8 ohm £1.95. 
De Luxe Horn Tweeter. 2-18 Kc/s, 15W, 8 ohm £8.60. 
TWO-WAY 8,000 c.p.a. CROSS OVERS 3, 8 or 16 ohm £1.25 

TWO-WAY CROSSOVER NETWORK 3,000 c/s 
With variable tweeter attenuator giving accurate high/low 
frequency balance. Mounted on panel Olin. o 4in. with 
control knob, tweeter and woofer leads and input E3.7SSPoat 
terminals. Suitable for 3 to 8 ohm impedance. 209 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5v d.c. operation over 250 hrs. continuous on SP2 battery. 
fully adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome; strobe etc. 95p, Post 209 

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

WEYRAD COILS 
P50/1AC-40D. RA2W 85p. 
P50/2CC-4Op. OPT1 650. 
P50/3CC-40D. LFDT4. 85p. 
Printed Circuit 60p. Twin Gang 751, 

COAXIAL PLUG 10p. PANEL SOCKETS 10D. LINE 189 
OUTLET BOXES, SURFACE MOUNTING 2óD. 
BALANCED TWIN RIBBON FEEDER 300 ohms, 5p yd. 
JACK SOCKET Std. open -circuit 149, closed circuit 28p; 
Chrome Lead Socket 45p. Phono Plugs 5p. Phone Socket 6p 
JACK PLUGS Std. Chrome 209: 8.5mm Chrome 12p. DIN 
SOCKETS Chassis 3 -pin lip; 6 -Din lip. DIN SOCKETS 
Lead 3 -pin 18p; 6 -pin 15p. DIN PLUGS 3 -pin 18p; 6 -pin 230 
VALVE HOLDERS Sp; CERAMIC 10D; CANS Sp. 

BRITISH FM/VHF TUNING HEART 
88 to 108 Mc/, British made. 2 Tran- Our Price 
sisters ready aligned-requires 10.7 £3.95 Mc/a IF. Complete with tuning gang. 
Connections supplied but some 
technical experience essential. Post 20p. 

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

RADIO COMPONENT 
Illustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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(Exports Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst 

ALL 
E.M.I. TVWEETERKTOOFER D 

THE PAIR. Post 25p. 
(Available separately. 

£6.75 Woofer 06 25; Tweeter 
8180). 

Comprising a fine example of a Woofer 
101 x thin. with massive Ceramic 
Magnet. 44os. Oaues 13,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 81ín. square has a special 
lightweight paper cone and magnet Ong 
10,000 lines. Crossover condenser and 
lull instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 25 to 18,000 cps 
Ban Resonance 45 cps 

SUITABLE ENCLOSURE 20 x 13 x gin. 
MODERN DESIGN. TEAK WOOD FINISH. 

OUR PRICES INCLUDE V.A.T. 
BAKER H1 -FI SPEAKERS 
HIGH QUALITY - BRITISH MADE 

£ 10.50 
Post 45p 

8in.or I Oin. ELAC 

HI-FI SPEAKER 
Dual cone plastictsed roll sur- 
round. Large ceramic magnet. 
50-18,000 cps. Bus resonance 
55 cps. 8 ohm impedance. 
Bin. 10 watts £3.75 
loin. 12 watts 

TEAK VENEER HI-FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A". 20 x 13 x gin. 
For 12in. die. £ 10.50 Post 
10in. speaker. 45p 

MODEL "B". 18 x 10 > tin. 
For 13 x 81n. or £6,60 Post 
Sin. speaker. 85p 
MODEL "BO" ditto. Triangular 
corner version. 

MODEL "C". 18 x 8 
For 8 x Sin. 5 Post 
speaker. 25p 

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

BARGAIN AM TUNER. 
Medium Wave. 
Transistor Superhet £4.95 
Ferrite aerial. S volt. 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and mound effects 
to recording.. Will mix 
Microphone, records, tape 
and tuner with separate 
controls into single output. 
g vote battery £4.50 

4-á ß 

operated. 
STEREO VERSION OF ABOVE Lb 95. 

BARGAIN FM TUNER. 
88-108 Mc/e Six Traasletor. 
9 volt. Printed circuit. 
Calibrated .11de.dial tuning. 
Walnut Cabinet. 

1 2.05 Size 7 x 6 4in. 
BARGAIN FM TUNER. f8, 
As above leas cabinet. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £4.50 bau controls. 18 volt battery operated. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all Rises of 
tape reel.. A.C. mains 2001250V. 
Leaflet B.A.E. £350 Post 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES tor every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
size 10i x 81 x in. Operating voltage 200/2506. a.c. 
250 watts approx. Printed circuit element enclosed In 
asbestos fitted with connecting wires. Completely flexible 
providing sale Black heat. British -made for nee in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heater.. etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal tor 
airing cupboards. Ideal Inc anti -frost device for the garage 
--preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubator., etc., etc. Can 
be used in aeries for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR LI -50) 

ALL POST PAID -Discounts for quantity. 

BAKER MAJOR 12" £9.90 
Poet Free 

80-14,500 c/s. 12in. double 
. cone, woofer and tweeter cone 

together with a BAKER 
ceramic magnet assembly 
having a dux density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bass 
resonance 40 ch Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

k 

Module kit, 80-17,000 cis 
with tweeter, crossover. baffle 
and instructions. £12.50 

Please elate 3 or 8 or 15 ohms. Post Free 

BAKER 
"BIG SOUND" 

SPEAKERS 
Robustly constructed to eland up to 
long periods of electronic power. 
As need by leading groups. 
Useful response 10-13,000 cps. 
Bass Resonance 85 cps. 

GROUP +e25" £8.80 
12in. 25 watt L VV vO 
8, 8 or 16 ohms. 

GROUP "35" 
121n. 85 watt 
3, 8 or 15 ohms. 

Poet Free 

£9.90 
Post Free 

GROUP "50" £22s X00 
15ín. watt i 
B or 1 ohms. 

GROUP 50/I2in. £ 17.60 50 watt 8 or 15 ohms V 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose irandetorised. 
Ideal for Group., Disco and P.A. 
4 inputs speech and music. 4 way 
mixing. Output 8/16 ohm. a.c. Maine. £49 Carr. Separate treble and bass controls. 
Guaranteed. Details SAE. 8100 

CALLERS ONLY! DE LUXE 100 WATT 
AMPLIFIER CHASSIS 
7 valve version, 4 input 10 wide range controls. For mike', 
Discos, Organs, Guitars, etc. 4, 8 & 15 ohm loudspeakers 
matching 889.00. 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered finch thick wood 
cabinet. Size 18;io x 1811n x 
Shin. Weight 28Ibs. This 
cabinet teatures a wide mesh 
Silver Grill covering a separate 
compartment for mounting 
Tweeters or Mid -Range Horn. The fully sealed bass com- 
partment is cut out for a Chinch Woofer. 

Price 07.50 Carr. 50p. 
Rosewood Version 08.50. Carr. 50p. 

SPECIAL OFFER 
100 Ohm 20 watt Rheostat 
Erin diem. Ceramic Former. Screw Terminals lin. diem. 
spindle. 95D. Post 25p. 

SPECIAL OFFER 
8 inch Panel Meter 50 Microamp, unusual .aale require 
recalibrating. 0175 post 25P. 

REVERSIBLE 4 POLE MOTOR lr 1,400 r.p.m. Reversible 42 
3i"x 

Watt, £2,25 
spindle li" x rise'. 
As illustrated, 240v. AC mains. Pod 25p 

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

£1.00 
Post 25p. 

REGENT 
I2in. 15 watts 
An Inexpensive unit tor the 
beginner in high fidelity and 
for general purposes. May be 

used to improve any Radio. 
Amplifier, Hi-Fi or Television 
receiver. 
Bass Resonance 45cps 
Flux Density 12,000gauee 
Useful resoon.e 45-13,000cps 
3 or 8 or 15 ohm models. 

£8.80 Post 
Free 

DE -LUXE Mk II 
I2in 15 watts 
Especially designed to provide 
lull range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built-in concentric 
tweeter cone. 
Bass Resonance 80cpa 
Flux Density 14,000gauee 
Ueetul response 25-18,000cps 
8 or 15 ohm» model». 

£II Post 
Free 

SUPERB 
I2in. 20 watts 
A high quality loudspeaker. 
Its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register.. 
Bass Resonance 25cps 
Flux Density 18,S00gaues 
Beeful re.ponee 20-17,000cp» 
8 or 15 ohm. models. 

£ 16.50 Pod 
Free 

AUDITORIUM 
I2in. 25 watts 
A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
eysiems, electric organs. 
Ideal for Hi -Fl and Disco- 
theques. 
Bass Resonance Bbcps 
Flux Density 15,000gaess 
Ueetul response 25-18,000cps 
8 or 15 ohms models. 

£ 15.40 Post 
Free 

AUDITORIUM 
I5in. 35 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic Instruments and the 
home. 
Bass Resonance 85cps 
Flux Density 15,000guee 
Useful response 20-14,000ops 
8 or 15 ohm. models. 

£22 Post 
Free 

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

CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9-I. SATURDAY 9-5. 

SPECIALISTS 337 WHITEHORSE ROAD 

Telephone 01-684-1665 
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RESISTORS 
,w& +W 

CARBON FILM 

Manufactured by AEL 
to DEF 5112A 

E24 Series 
1W 5% 4E7 tp 1M then 10% to 10M 
#W 5% 4E7 to 2M2 then 10% to 10M 

As Appointed Distributors we welcome trade enquiries 

Write or phone Trade Dept. W 
ERITH 30737 

PW 0.4 PROJECT 
Unit 'A' Rs, Cs, S/C's £1 20 
Unit 'B' Rs, Cs, S/C's £3 88 
Multi -System Decoder Extra Rs, Cs, Pots, Sw £4-91 
Power Supply Rs, Cs, S/C's, T/former £2 92 
PCBS (Set of 5) Fibreglass, drilled, tinned £260 
Send S.A.E. or International Reply Coupon for Free List of 
other kits & PCBS for PW & PE projects, individual component 
prices, and with all other enquiries. 
U.K. Orders add 15p P&P and 10% V.A.T. to total (incl. V.A.T.) 
Overseas Orders P&P will be charged at cost (weights in list) 
Mail Order only Write to Dept PW6 

PHONOSONICS, 25 KENTISH ROAD, BELVEDERE, KENT, DA17 5BW 

New Product 
CASED AUTO TRANSFORMERS 
240 Volt Mains to 115 Volts, smart steel - 

cased unite coated in tough resin, fitted 
with power lead, fusee and 115 Volt American 
type socket up to 500VA, above 590VA 
cable entry. 
VA (Watts) Price Poet 
200 £5.56 £0.38 
500 £9.60 £0.67 

1000 £15 92 £0.82 
2000 , £29 70 £1.60 
20VA version 

uncoated, no fuse £252 £0.30 

POWER UNIT Type A125 
Supplying 6 or 9 Volt DC 
at 200 mA. 
In moulded case forming ) 
a 2 pins Amain plug. 
2 metre output lead with 
4 -way multiplug giving 2.1 
and 2.5 mm sockets and 
3.6 min plugs. 
Price £2.25. Poet 10p. 

POWER UNIT Type P1076 

Output switched 3, 4.5, 6, 7.5, 9 and 12 Volte 
at 500mA D.C. Operates from 240 V. mains, 
suitable for Radios, Tape Recorders, Record 
Players, etc. Size 7.5 x 6.0 x 14.0 cm. Price 
£3.95. Post 25p. 

MAINS KEYNECTOR 
The sate, quick, con- 
nector for electrical 
appliances, 13 Amp 
rating, fused, will 
connect a number 
o1 appliances 
quickly and 
safely to 
the mains, 
Ideal for 
testing, dem- 
onstrating, 
window dis- 
plays, etc. 
Warning Light, interlocked to prevent 
connecting when live. 
Trade Price: 62.96. Poet 25p. 

Pi" 1 

PANEL METERS 2" & 4" 
Modern Wide View Face. Moving Coil. 
Wired for Illumination (lamps extra). 

60 mA 1250 ohms 
1 mA 170 ohms 

VII 6250 ohms (with Detector) 
Face Size 60 x 45 x 40mm (2") 

110 x 82 x 43mm 14") 
PRICE: 2" 22.95 4" 63.95 + POST 10p 

TRANSFORMERS 
SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Gate Tap 
with Screen. 
VA 
(watts) 

Ref. Price 
No. Cased Open 

60 
100 
200 

149 
160 
161 

- 
- 

! 948 
250 152 1206 
350 163 1400 
500 154 15-80 

1000 166 8070 
2000 168 8095 
3000 159 79-53 

6 374 
4-16 
748 
907 

11 44 
1320 
2746 
5544 
72-49 

P 
£ 

0.38 
062 
0.02 
0-66 
0.80 
1.00 
1-20 

50 Volts 
Prim. 200-240V. 
Sec. 19, 26, 88, 40, 50V. 
Amps Ref. 

No. 
05 102 
1 103 
2 104 
3 106 
4 106 
8 107 
8 118 

10 119 

Price 

l2-11 
8.08 
4.29 
8-77 
7.48 

11.00 
1419 
1780 

Pd:P 
£ 

£0.30 
0.38 
0.42 
0.52 
0.52 
0.67 
0.97 
0.97 

60 Volts 
Prim. 200-240V. 
Sec. 24, 80, 40, 48, 60V. 
Amps 

0.6 

2 

4 
6 
6 
8 

10 
12 

Ref. 
No. 
124 
126 
127 
125 
123 
40 

120 
121 
122 
189 

Price 

!2 10 
2.97 
5.77 
7.15 
9.35 

1155 
1867 
1600 
1840 
2182 

P 
£ 

£0.38 
0.38 
0.42 
0-52 
0-67 
0.67 
0.82 
1-00 
1.00 
110 

12 & 24 Volts ºrim- . 24 v. 
Amps 
12V 
0.3 
0.6 

2 
4 
8 
8 

10 
12 
16 
20 
30 
40 
60 

Ref. 
24V No. 
0. 6 242 
0. 5 Ill 
O 219 

71 
18 
70 

108 
72 

116 
17 

1 116 
1 187 
2 232 
3 228 

Price 

1.34 
1-84 
1.69 
2.09 
276 
8.68 
8.98 
4.87 
6.87 
884 

1023 
1375 
1828 
2262 

P@P 

0.22 
0.22 
0.22 
0.22 
0.38 
0.42 
0.52 
0.62 
0.52 
0.52 
0.69 
0-97 
1.00 
1.10 

30 Volts 
Prim. 200-240V. Sec. 12, 16, 20, 24, 80V. 
Amps Ref. Price P Jr P 

No. £ £ 
0.5 112 61.58 £0.22 
1 79 220 0.38 
2 3 819 0.38 
9 20 8.98 0.42 
4 21 4.88 0.52 
6 61 5.80 0.82 
6 117 8 93 0.62 
8 88 900 0.87 

-10 89 1000 0.87 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volte Milliampe 
Sec. 1 Sec. 2 Sec. 1 Sec. 2 

3-0-3 
0-6 
0-6 
9-0-9 
0-9 
0-8-9 
0-8-9 1615 
0-16 
20-0-20 
0-20 
0-16-20 
0-20 
0-20 
20-12-0-12-20 
0-16-20 
0-16-27 
0-15-27 

0-6 
0-6 

0-9 
0-8-9 
0-8-9 

0-15 

0-2- 0 
0-16-20 
0-20 

0-15-20 
0-15-27 
0-15-27 

Ref. 
No. 

200 238 
600 500 234 

1000 1000 212 
100 - 13 
330 330 235 
600 500 207 

1000 1000 208 
40 240 

200 20- 0 236 
30 241 

160 15- 0 237 
600 600 206 
300 300 214 

3500 NO 8CRt:EN 1116 
700 (D/C) - 221 

1000 1000 208 
500 600 203 

1000 1000 204 

Price P S P 
! £ 

1.88 
1-80 
1.88 
1.28 
1.48 
&88 
8.08 
1.23 
1.80 
1-28 
1.80 
2-97 
1.78 
800 
1.55 
8.80 
308 
2.24 

0.10 
0-10 
0-22 
0.10 
0-22 
0.30 
0.10 
0.10 
0-10 
0.10 
0.10 
0.38 
0.22 
0.40 
0-30 
0.38 
0.38 
0.38 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp Six Amp 

60 P.I.V. 259 60 P.I.V. 899 100 P.I.V. 659 60 P.I.V. 859 
100 P.I.V. 266p 100 P.I.V. 40p 200 P.I.V. Epp 100 P.1.V. 70p 
200 P.I.V. 28p 200 P.I.V.459 400 P.I.V. 85p 200 P.I.V. 80p 
600 P.I.V. 80p 400 P.I.V. sOs 600 P.I.V. 75p 400 P.I.V. 90p 

ADD 10p P dr P PER ORDER 

e 
AUTO TRANSFORMERS (Open) 

VA (Watts) Ref. Price Post 
No. £ £ 

Tapped at 115, 220, 240 Volts 
20 113 61.82 22p 
75 64 62.68 30p 

Tapped at 116, 200, 220. 240 Volts 
160 4 9329 399 
200 85 2896 409 
300 66 
500 67 

1000 84 
2000 95 
3000 73 

E4-64 62p 
£8-03 67p 

£1350 82p 
£2580 £100 
l88-00 41-20 

PLEASE ADD 10% FOR V.A.T. 

QUALITY INSTRUMENT CASE 

Strongly moulded in High Gloss Grey Plastic (Flame 
Retardant ABB). 

Two Interlocking halves secured 
by tour corner bolts (supplied). 

Interior Size: 65" x 6t" x 2p". 

Wall Thickness: 5" 

Weight: 115 ozs. 

Price: 11.50. Post 15p. 

A.S.P.LTD BYRE HOUSE No. 2 UNIT SIMMONDS RD WINCHEAP 
CANTERBURY KENT CTI 3RW Canterbury (0227) 52436 
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Ptee/d 
GUARANTEED -TO -SPECIFICATION COMPONENTS 

THIS MONTH'S SELECTION OF 

Ee er3 thing Brand Neu * Attractive Discounts * Free Postage (U.K.) 
TRANSISTORS 
end semi -conductors of many types from simple 
diodes to ICS photo -sensitive devices, threshold 
switches, etc. etc. 
MINITRON DIGITAL INDICATORS 
3015F Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
Omm characters In 16 lead D1L (some alphabetical 
symbols available) E1.20 
Suitable BCD decoder driver 7447 E1.15 
3015G showing + or - & 1 & dec. pt. E1.20 

CAPACITORS 
DALY ELECTROLYTIC 
In cans, plastic sleeved 
1000mF/25V 28p 1000/50 41p 
5000/100 £2.91 '000/50. 57g 
6000mF/25V 62p 5000/50 £1.10 
POLYESTER TYPE C.280 
Radial leads for P.C.B. mounting. Working voltage 
250V d.c. 
0.01, 0-015, 0-022, 0.033, 0047 ea. 3p 
0-068, 0.1, 0.15 ea. 4p 
0-22, SP: 0.33 7p; 0.47 tp; 0.68 11p; 1.0 14P; 
1.5 21p; 2.2 24p 
SILVERED MICA 
Working voltage 500V d.c. 
Values in pFs-2.2 to 820 In 32 stages ea. Op 
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3800 12p; 
4700, 5000 15p; 6800 20p; 8200, 10,000 25p 
TANTALUM BEAD 
0.1, 0.22, 0-47, 1.0 mF/ 35V. ea. 130 
2.2/16V, 2ß/35V, 4-7/16V, 10/6-3 ea. 13p 
4-7/35V, 10/16V, 22/6-3V ea. 18p 
10/25V, 22/16V, 47/6-3V 100/3V ea. 18p 
POLYCARBONATE 
Type B432540 Working Voltage -250V 
Values in mF: 
0-0047, -0.0068; 00082; 0 01; 0012; 0-015 ea. 31, 
0.018; 0022; 0-027; 0-033; 0039: 0-047; 0-056 
0068; 0082; 0.1 ea. 41) 

CERAMIC PLATE 
Working voltage 50V. d.c. 
In 26 values from 22pf to 6800pF, each, 2p 

POTENTIOMETERS 
ROTARY, CARBON TRACK. Double wipers 
for good contact and long working life 
P.20 SINGLE linear 100ohms to 2 2megohms, ea. 14p 
P.20 SINGLE log. 4.7Kohms to 2ßmegohms, ea. 14p 
JP.20 DUAL GANG lin. 47Kohms to 2ßmegohms, 

ea. 48p 
JP.20 DUAL GANG log. 4.7Kohms to 2.2megohms, 

ea. Up 
JP.20 DUAL GANG Log/antilog 10K, 22ÌC, 47K, 

1 megohm only ea. Up 
JP.20 DUAL GANG antllog 10K only 48p 
2A DP mains switch for any of above 14p extra. 
Decades of 10, 22 and 47 only available In ranges 
above. 
Skeleton Carbon Presets Type PR, horizontal or 
vertical 6p each. 
SLIDER 
Linear or log. 4.7K to 1 meg. In all popular velues 

ea. 30p 
Escutcheon plates, black, white or light grey, ea. 10p 
Control knobs, blk/wht/red/yel/grn/blue/dk, grey/it. 

grey , ea. 7p 

JACKS AND PLUGS 
Sockets 
2 -circuit unswitched S1/SS 12p 
2 -circuit /2 break contacts S1/BB 15p 
3 -circuit unswitched (Not GPO) S3SSS 17p 
3 -circuit with 3 break contacts S3/BBB 20 20p 
2 circuit with chrome nut and black/white/red/green 
or grey unswitched S5/SS 16g 
with 2 break contacts S5/BB 20p 
Miniature 3.5mm 2 -circuit, (black) 2 br. con! S6/BB 

9p 
Plugs 
2 circuit screened top entry P1 24p 
side entry SEP1 36p 
Line socket mono 231 40p 
Line socket stereo 244 45p 
3 circuit unscreened, bl/grey/wh. P4 36p 
2 circuit, unscreened, bl/whi/red/bl/grn/gry P2 18P 
3 circuit screen top entry P3 51p 
side entry SEPS 55p 
Miniature 3-5mm 2 -circuit screened P5 13p 
Min. 3.5mm 2-circ. unacrnd. various colours P6 10p 

EV CATALOGUE 
2nd printing 

112 pages, thousands of items; Illustrations; 
diagrams; much useful technical Information. 
The 2nd printing of this catalogue has been 
updated as much as possible on prices. It 
costs only 25p post free and Includes a refund 
voucher for 25p for spending when ordering 
goods list value £5 or more. 

INSULATED SCREW TERMINALS 
In moulded polypropylene, with nickel plate on 
brass. With Insulating set, washers, tag & nuts. 
15A/250V In blk/brwn/red/yel/grnibl/pry/wh. 
Type TP.1, ea. 14p 

ZENER DIODES 
Full range E24 values: 400m W : 2.7V to 33V,14p each; 
1W: 6-0V to 82V, 21p each; 1-5W: 4.7V to 75V, 
410 each. 20W:75V to 75V, Oep each. Clip to In- 
crease 1.5W rating to 3 watts (type 288F), Sp. 

RESISTORS 
Code Watts Ohms 114,4 

C 1/3 
C 1/2 
C 3/4 

MO 1/2 
WW 1 

WW 3 
WW 7 

-7-470K 
4-7-10M 
4-7-10M 
4.7-10M 

10-1M 
0-2249 

1-10K 
1-10K 

1-3 iW' OO nett 
1.3 1-1 0.9 nett 
1.5 1.2 0.9 nett 
3-2 2'5 1-9 nett 
4 3.3 2.3 nett 
e s 9 
7 7 e 
e e e 

Codes: 
C e carbon film, high stability, low noise. 
MO metal oxlde, Electrosll TR5, ultra low noise. 
WW = wire wound, Plessey. 

Values: All E12 except C 5W, C 1W, and MO (W. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 58, 68, 82 

and their decades. 
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36 43, 51, 

62, 75, 91 and their decades. 

Tolerances: 
5% except WW 10% ±0.050 below 10O and 

MO 5W 2%. 

Prices are In pence each for quantities of the 
same ohmic value and power rating. NOT 
mixed values. (Ignore fractions of one penny 
on total value of resistor order.) Prices for 100 
up In units of 100 only. 

VEROBOARD 
Copper clad 0.1 matrix -2.5 x 3.75 ins. 37p: 3'75 x 

3.75 ins. -30p: 2.5 x 5 Ins. -30p: 3.75 x 5 Ise. -33p. 
Copper clad 0-15 In. matrix 2.5 x 3.75 Ina. -200: 
3.75 x 3.75 Ina. -30p: 2.5 x 5 Ins. -30p: 3.75 x 

5 Ins. -38P. 
Vero spot face cutter (any matrix) 43P. 
0.040 pins (for 0.1 matrix) per 100-35g. 
0052 pins (for 0.15 matrix) per 100--350. 

ELECTROLYTICS 
Axial Lead 

pF 3V 6.3V 10V 16V 
0.47 

10 
2.2 - - 
4.7 - - 

10 - - 
22 - - 
47 Bp - 

100 9p Bp 
220 8p 8p 
470 9p 10p 

1,000 lip 13p 
2,200 15p l8p 
4,700 26p 30p 

10,000 42p 46p 

8p 
9p 
8p 
9p 

10p 
13p 
23p 
39p 

Ilp 

8p 
8p 

10p 1 i 
17p 
26p 
44p 

25V 40V 63V 
Ilp 

IIp - 
Ilp - Bp - 8p 9p 

8P 9P 
8p. 

9p 8p 8p 
Bp 8p IOp 
9p 10p 12p 

IOp IIP 17p 
13p 17p 24p 
20p 25p 41p 
37p 41p - 
58p - - 

100V 
B 
8p 
9p 
813 
8p 

IOp 
13p 
19p 
28p 
45p 

ELECTRO ALOE LTD 

KNOBS 
Ina great variety of modern types, fors- shaft, from 
plastic to solid aluminium from typically, 03p per 
pack of two 

CONNECTORS 
DIN from two way to 7 way plugs and sockets, phono 
types mains connections, etc. etc. Page 88 in Cata- 
logue 7 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall end described 
originally in "Wireleey World." Simple to 
assemble, fastest fly plod results end a greeter 
money se r watts RMS, 15 ohms 

"Imped4R x 121n x 101n. Complete kit, 
Including peck- cabinet, £1400. 
The size and weight of this product obliges us to 
charge 70p part cost of carr. In U.K. 
Equaliser Assembly, E230. 
Loudspeaker Unit 59RM109, E2.45. 
Cabinet Kit (to Baxandall design). £10 -OS. 

Cross -over choke included In full Mit above. EI 30. 

This is EV Service 
DISCOUNTS 
Available on all items except those shown with 
NETT PRICES. 10% on orders from £5 to £1499. 
15% on orders £15 and over. 

PACKING AND POSTAGE FREE 
In U.K. For pre-oaid mall orders, except Baxandall. 
For order list value £2 end under there Is en 
additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All goods are sold on the understanding that they 
conform to manufacturers' specifications and 
satisfaction le guaranteed as such-no rejects, 
'seconds' or sub -standard merchandise Is offered 
for sale. 

GIRO ACCOUNT No. 38/671/4002 

Prices quoted do not include V.A.T., for 
which 10% must be added to total nett 
value of order. Every effort is made to 
ensure correctness of Information and 
prices at time of going to press. Prices 
subject to alteration without notice. 

All.postai communications, mail orders 
etc. to/Head Office at Egham address, 
Dept. PW6. S.A.E. with enquiries re- 
quiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 

Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m. 

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 

Box 27, Swarthmore PA 19081. - 
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TWO NEW ADDITIONS TO FANE 'POP' RANGE LOUDSPEAKERS 
POP 40 10" 40 Watt 
Impedance 
8-15 ohms 
Gauss 14,000 
Voice Coil 
Diam. 1 }in 
Fitted 
Tweeter Cone 
Range 
50-15,000 Hz 

Rec. Retail Price 

£10.95 
Brief details of other 'POP' Speakers 

Rec. Retail 

POP '15' 12" 15 Watt £5.95 
I" Voice Coil 

POP '25/2' 12" 30 Watt E8.99 
2" Voice Coil 

POP r50' 12" 50 Watt EI2.99 
2" Voice Coil 

POP'60' 15" 60 Watt £1695 
2" Voice Coil 

POP `100' 18" 100 Watt £29.70 
3" Voice Cod 

Also for those who can 
afford the very best 

For Bass Instrument 
Reproduction 

BASS CRESCENDO '12' 
12' 100 Watt 3" Pole Diam. 

BASS CRESCENDO '15' 
15" 100 Watt 3" Pole Diam. 

gehroeit 

Rec. Retail Price 

CRESCENDO .12' 

Rec. Retail Price 

CRESCENDO '15' 

£39.95 £48.83 
Please send S.A.E. for leaflet on 

'POP' or 'CRESCENDO' 
Range Speakers 

POP 55 12" 60 Watt 
Impedance 
8-15 ohms 
Gauss 15,000 
Voice Coil 
Diam. tin 
Range 
50-9,000 Hz 
AN ALL PURPOSE 
UNIT OF HIGH 
sensitivity 
Rec. Retail Price 

f15.95 
There is also a 12" Crescendo 
Speaker for General Purpose 
Public Address, and another 
one for Lead or Rhythm Guitar 

NOW AVAILABLE 

MODEL 920 High Frequency 
HORN UNIT 
Rating with filter 

100 WATTS 

Rec. Price 

£39.95 
ALL PRICES INC. VAT Apri1r20t1974 

Distributors to Wholesale and Retail Traders-LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS. Manufacturers enquiries to-FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS 

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 179/ Til 209 anu u,p 22p 
BIG 0" panel clip and RED LED 28p. 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 
£119. SOCKETS 13p. Calculator bait/mains from £19. 

CHIPS. Texas etc. with 4 displays £12.6 displays 
and chip £14.Mostek date and 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, 709 219, 710 35p, 723 59p, 555 timer 79p. ZN414 rx. E1-10. 703 rf il 28p, 
me 1310 and led £2.76, me 1339 £1-20, TAD 100 and if £2 
1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 6 15V £1.49. 
AUDIO AMPS: mfc 4000 50p: 1 "'W £1.19; 3W £1.29 

74N TTL low prices 

Gates 7400, etc. 16p, 7413 32p, 744i £125, 7470/72 32p, 7474/76 39p, 7490 639, 
7492 89p74121 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 I Profile 8, 14, 16 Pin 13p. 
2N3055 33p four £1. 00107, BC108, BC1 9p each. 
IN914 3p, ZENERS BZY88 8p, 1A RECTS 50V }p, 400V Sp, BRIDGE 20p. 
FETS: 2N3819 199, 2N3823E 20p, 4416E 25p, BCt82/3/4 10p, BC212/3/4 11p, 
BCY7013p, BD131 /2 35p ea., BFY51/2/315p, TIS43 25p, 2N2926 Oy 7p, 2N3053 15p, 
2N3702/3/4/5/6/7/8/9/10/11 all 9p ea.,2N3904/6 14p. HEATSINKS 51/T05, 18f/T018 
Sp. T03: 4YL 29p. TV3 14p 

APACITORS: 25V 10, 50, 100 ut Sp, DISCS 49, PRESETS 5p, CARBON- 
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea. 

FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2.59. 

ADD 10% VAT TO PRICES. 
P. & P. 10p CWO. 

[] 
C1 I 

[] 
C1 

¡1 n i ruin s P.O. BOX 29, BRACKNELL, BERKS. 

FERRMTI 
Nay from the experts! 

ALL DEVICES BRAND NEW, TOP GRADE, & TO FULL 
SPECIFICATION. We sell only the best quality stamped devices 
from the maker's current production. 
WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE 
DELIVERY 
WE CAN SUPPLY ANY FERRANTI DEVICE TO ORDER. Send 
SAE for quotation. 
WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS, 
WITH A STAFF OF EXPERIENCED ENGINEERS. 

ZN414 £1-32 WITH CIRCUITS AND DATA 
BFS59 15p ZTX310 9p ZTX504 43p ZS170 10p 
BFS60 20p ZTX311 10p ZTX510 17p ZSI71 13p 
BFS61 20p ZTX312 10p ZTX530 21p ZS172 16p 
BFS96 15p ZTX313 11p ZTX531 22p ZS174 17p 
BFS97 23p ZTX314 13p ZTX550 lip ZS176 23p 
BFS98 20p ZTX320 31p ZTX551 17p ZSI78 38p 
ZTX107 9p ZTX330 15p 2N3055 76p ZS270 llp 
ZTX108 8p ZTX331 16p ZS271 16p 
ZTX109 11p ZTX382 13p ' DIODES ZS272 18p 
ZTX212 14p ZTX383 15p ZS120 8p ZS274 19p 
ZTX213 14p ZTX384 18p ZS121 10p ZS276 26p 
ZTX214 15p ZTX450 17p ZS122 13p ZS278 37p 
ZTX300 12p ZTX451 17p ZS123 16p 
ZTX301 13p ZTX500 12p ZS124 18p ZENERS * 
ZTX302 17p ZTX501 13p ZS140 25p KS030A to 
ZTX303 14p ZTX502 17p ZS141 43p KS180A all 
ZTX304 21p ZTX503 14p ZS142 33p types l9p 
MOTOROLA MJE2955 £1.30, MJE305575p each. 
RCA PRICES SLASHED! CA3090Q stereo decoder £3.25 each. 
PE TRIFFID ZT1711 24p, 2N1132 25p. 

PE SCORPIO Mk II Printed circuit 
9 Siemens BSTB0246 SCR £125. 

Full kit of semiconductors £4.70 (state 6 or 12 volt). 

FREE I 
Our comprehensive catalogue giving data and connection 
diagrams for a wide range of Ferranti semiconductors. 
Juxt send an SAE. Copy sent with every order. 

POSTAGE 6 PACKING 10p. FREE ON ORDERS OVER £2.00. 
ALL OUR PRICES INCLUDE V.A.T. 

DAVIAN ELECTRONICS 
PO BOX 38 .OLDHAM LANCS , OL2 BXJ 
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* 
Total Building Costs 

P P 4p 1 (Oversee. 
P &P£185) 

(+ 10"ó VAT 72p) 

dill 0 

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

* Signal Tracer. 

* Signal Injector. 

* Transistor Teeter NPS{-PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW/LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

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

Radio. 
* 3 Transistor Regenerative 

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

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3}" Loudspeaker Earpiece 
Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches I 

Tuning Condenser 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). 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable waveband. as Roamer Ten 
Built in ferrite rod aerial for MW/LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Traneistoro and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and wavechange controls: Attractive all white case with 
red grille and carrying strap. Size 94" x 7" x 21" 
approx. Parts Price List and Plans 30p (Free with parts). 

Total 
Building £6.95 
Costs (+ 10";, VAT 69p) 

POCKET 

FIVE 
3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive 
ferrite rod aerial, moving coil Total Building Colts 
loudspeaker, attractive black £2 / /4 P P & 

and gold case. Size 51" x 11" x L 28 Ina. 
34" approx. Plane and Parte 26p 
Price List 15p (Free with parte). (+10% VAT 22p) 

(Overseas P & P £1.25) 

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

TRANSONA 

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

Total Building Costs 
Speaker Grille and Tuning 

£2»50 
Pic Plans and Pute 

P P Ins. Price List ]5p (Free with 
26p parte). 

(-70°o VAT 25p) (Overseas P & P £1.25) 

NEW 
Everyday 
Series 
Build this 
exciting New 
Mel of designs 

E. V.5. 5 Transistors and 2 diodes. MW/LW. Powered 
by 44 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 r n a 7 3 P P& Ins. 30p 
costsfig j (a (+ 10% VAT 27p) 

coils (Overseas P & P £125) 

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

Total £3.60 P P & Ins. 30p 
Building v (+ 10% VAT 36p) 
Cost» (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. 
Parte Price List and Easy Build Plans 20p. Free with 
parts. Overseas P & P £1.05. 

Total £4.08 Building 
Costs 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MWI, 
MW2, LW, SW1, SW?, 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 plus 3 diodes. Latest 4' 2 watt ferrite magnet 
1 oudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/of, tuning, wave change and tone controls. Attractive 
case In rich chestnut shade with gold blocking. Size 9 x 7 x 
41n. approx. Easy to follow instructions and diagrams. 
Parts price list and plane 25p (FREE with parts). 

Total building costa £6 s e P P Jr Ins. 47p 
Overseas P & P £1.851 v Q (+ 10% VAT 

P P & Ins. 31p 
Overseas P & P £1.82 
1+ 10% VAT 40p) 

TRANS EIGHT 8 TRANSISTORS and 8 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 knobe with polished metal inserts. Total building coda 
Size 9 x 51 x 2tin. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list 
end plans 25p (FREE with parte). (Overseas P & P £1.25) 

ROAMER SIX 

£4.48 P P & Ins. 33p 

(+ 10% VAT 44p) 

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

Trawl. band plus an extra Medium waveband for easier tuning of Luxembourg, 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total 

3 
P P & Ins. 31p 

Size 9 x 54 x 21in. approx. Plans and building a (Oversew 
parte price list 25p (FREE with parte). coats P & P £1.85) 

1+ 10% VAT 39p) 

ROAMER 

TEN 
WITH VHF INCLDD- 
ING AIRCRAFT 

10 Transistor.. Latest 4' 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Waveband», 
MW1, MW2, LW, SW1, 
8W2, 8W3, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 
Latest 4. 2 watt ferrite magnet loudspeaker. 
Built In Ferrite Rod Aerial for MW/LW. Retractable, 
chrome plated 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 30 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4". Easy to follow instructions and 
diagrams. Parts price list and plans 30p (FREE with 
parts). 

0 Total building costs gC P P & 

(Overseas P & P £1.85) 
£8 8 Y Ins. 52p 

(+ 10% VAT 85p) 

tt EDU- 

KIT " 
Build Radios. 

Amplifiers, etc., 
from easy stage 

diagrams. 

Five units 
including master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Ariel: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 4" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to be stored for future use. Ideal for 
Schools, Educational Authorities and all those Interested 
in radio construction. 
Parts price list and plans 25p (FREE with parts). 

Total building £5 x50 P P & Ins. 33p 
coats (Overseas P & P £1.85) 

-- 10% VAT 53p) 

RADIO EXCHANGE LTD 
* Callers side entrance "Lavelle" shop. 
* Open 10-1, 2.30-4.30, Mon. -Fri. 9-12 Bat. 

1111 
To RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFORD, MK40 

Tel.: 0234 52367. Reg. No. 788372. 

I enclose £ for 

I 
ISA 

IlName 
la (Dept. (Dept. PW24.) 3 
B B NI ZI B IE B B I Z W I W ill 
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The largest selection 
EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors-COMPONENT VALUE 81.50. 
3 for ONLY 55D + P & P 30p 

SPECIAL ONE. As above PLUS Power Tren- 
sl.tore ONLY 555 each + p & p 15p 

STABILISED POWER MODULES 
Complete with circuit diagrams, etc. 
99p each + p & p 16p 
PAIOLINE BOARDS 72 x 9" approz 
4 for 30p+p& P 20P. 

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

DECON-DALO 33PC Marker 
Etch resistant printed circuit marker pen 
90p each 

VEROBOAROS 
Packs containing approx., 50sq. Ins. various 
elses, all 1 matrlc 5i1) 

REPANCO CHOKES & COILS 
RF Chokes 
CHl. 2'5mH 259 CH2. 5 OmH 25p 
CHs. 7.6mH 25p CH4. 10mH 250 

C115. 1.5mH 252 
COILS 
DRX1 Crystal set gip DRR2 Dual range 45D 

COIL FORMERS & CORES 
NORMAN 4" Cores & Formers 7p 
1" Cores & Former. Sp 

SWITCHES 
DP/DT Toggle 25p SP/ST Toggle 18p 

FUSES 
14" and 20mm. 100mA, 200mA, 250mA, 
500mA, lA, 1'5A, 2A 
QUICK -BLOW 4p ea. ANTI -SURGE 5p ea. 

EARPHONES 
Crystal 2.5mm plug 33p 
Crystal 3.5mm plug 38p 
8 ohms 2.5mm plug 22p 
8 ohms 3.5mm plug 22p 

DYNAMIC MICROPHONES 
B1223. 200 ohms plus on/o6 switch and 
2.5mm and 3.5mm plugs £100 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

H1012 £187 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion loss 3dB 2121 

CAR STEREO SPEAKERS 
(Angled) £385 per pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

(Black Vinyl covered) 
No. Length Width Height Price 
BVl 8" x 15" x 2" Opp 
BV2 11" x 6" x 3" 4120 

ALUMINIUM BOXES 
BA1 55" x 21^ x 14" 42p 
BA^_ 4" x 4" x W 41p 
BA3 4^ x 21^ x l4^ 41p 
BA4 51" x 4" x l4^ 47p 
BA5 4" x 21^ x 2^ 41p 
BA6 3" x 2" x 1^ &4p 
BA7 7" x 5" x 24" Bgp 
BA8 8" x 8" x 3" 84p 
BA9 6" x 4" x 2^ 549 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1 84 

Chrome Finish Model 60 £1 50 

Ref. 96A. Record/stylus Cleaning Kit 28p Ref. P. HI-FI Cleaner 31p 
Ref. 43. Record Care Kit 8285 Ref. 32A. Stylus Balance 8188 
Ref. 31. Cassette Head Cleaner 84D Ref. J. Tape Head Cleaning Kit 51p 
Ref. 32. Tape editing Kit 5154 Ref. 34. Cassette Case 5127 
Model 9. Wire Stripper/Cutter 88p Ref. 56. HI -Fl Stereo Hints & Tip. 82p 

ANTEX SOLDERING IRONS 
X25. 25 watt £193 
CCN 240. 15 watt 8215 
Model G. 18 watt 5215 
SKI. Soldering Kit 5286 
STANDS: ST1 5121. 8T2 775 
SOLDER: 188WG Multicore 7oz 821) 

22SW0 70e 82y. 188WG 22ft 28p 
22SWG Tube 2Ip 

ANTEX BITS and ELEMENTS 
Bits No. 
102 For model CN240 3/32^ S8p 
104 For model CN240 3/18" 88p 

1100 For model CCN240 3/32" 88p 
1101 For model CCN240 3/8' 88p 
1102 For model CCN240 2" 889 
1020 For model 0240 3/32" 389 
1021 For model 0240 1/8" 88p 
1022 For model 0240 9/18" 389 

60 For model X25 3/32" 88p 
51 For model X25 1/8" 88p 
52 For model X25 9/IS" 88p 

ELEMENTS 
ECN 240 21.18 
EG 240 21.16 

ECCN 240 5132 
EX25£116 

ANTEX HEAT SINKS 10p 

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

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

count by weight 055 
C2 200 Capacitor. mixed values approx. 

count by weight 055 
C3 50 Precision Reelstors 1%, 2% 

mixed values 065 
C4 75 4th W Resistor. mixed preferred 

values 0.55 
CS b Pieces assorted Ferrite Rods 055 
CO 2 Tuning Gangs, MW/LW VHF 0'55 
C7 1 Pack Wire 50 metres assorted 

colours 065 
C 8 10 Reed Switches 055 
C 9 3 Micro Switches 066 
C10 15 Assorted Pots & Pre -Sete 066 
C11 5 Jack Sockets 3 x 3.1m 2 x 

Standard Switch Type 0.55 
C12 40 Paper Condensers preferred 

types mixed values 0.55 
013 20 Electrolytic. Trans. types ' 055 
C14 1 Pack assorted Hardware- 

Nute/B olts, Grommet. etc. 0 55 
C15 4 Mains Slide Switches 055 
C16 20 Assorted Tag /trips & Panels 055 
C17 10 Assorted Control Knobs 0.55 
C18 4 Rotary Wave Change Switches 055 
C19 3 Relays 6-24V Operating 0.55 
C20 4 Sheets Copper Laminate 

approx. 10" x 7" 055 

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

Open Mon. Thur.. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 01593 

PLUGS AND SOCKETS 
SOCKETS 
PS 35 DIN 2 Pin (Speaker) 
PS 36 DIN 3 Pin 
PS 37 DIN 5 Pin 180° 
PS 38 DIN 5 Pin 240° 
PS 39 Jack 2.5mm Switched 
PS 40 Jack 3.5mm Switched 
PS 41 Jack 4" Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 45 Car Aerial 
PS 46 Co -Axial Surface 
PS 47 Co -Axial Flush 

006 
010 
030 
010 
009 
010 
017 
028 
0.00 
010 
009 
000 
014 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker) 
PS 22 D.I.N. 3 Pin 
PS 23 D.I.N. 5 Pin 180° 
PS 24 D.I.N. 5 Pin 240° 
PS 25 Jack 2.5mm Plastic 
PS 26 Jack 3 5mm Plastic 
PS 27 Jack 4" Plastic 
PS 28 Jack 6" Screened 
PS 29 Jack Stereo Plastic 
PS 30 Jack Stereo Screened 
PS 31 Phono Screened 
PS 32 Car Aerial 
PS 33 Co -Axial 

048 
0.17 
0.17 
017 
010 
012 
024 
028 
022 
082 
014 
0.18 
017 

PLUGS 
PS 1 

PS 2 
PS 3 

PS 4 
PS 5 
PS 6 

PS 7 
PS 8 
PS 9 

PS 10 
PS 11 
P8 12 
PS 13 
PS 14 
PS 15 
PS 16 

D.I.N. 2 Pin (Speaker) 
D.I.N. 3 Pin 
D.I.N. 4 Pin 
D.I.N. 5 Pin 180° 
D.I.N. 5 Pin 240° 
D.I.N. 6 Pin 
B.I.N. 7 Pin 
Jack 2.5mm Screened 
Jack 3.5mm Plastic 
Jack 3.5mm Screened 
Jack 2" Plastic 
Jack 2" Screened 
Jack Stereo Screened 
Phono 
Car Aerial 
Co -Axial 

011 
0.12 

0.15 
0.14 
045 
0.15 
0.15 
010 
000 
0.10 
018 
018 
029 
008 
0.15 
0-10 

CABLES 
CP 1 Single Lapped Screen 006 
CP 2 Twin Common Screen 0.08 
CP 3 Stereo Screened 008 
CP 4 Four Core Common Screen 028 
CP 5 Four Core Individually Screened 080 
CP 6 Microphone Fully Braided Cable 010 
CP 7 Three Core Mains Cable 007 
CP 8 Twin Oval Mains Cable 0.08 
CP 9 Speaker Cable 004 
CP 10 I.ow Loss Co -Axial 0 10 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K, 10K, 22K, 47%, 100K, 220K, 470K, 
1M, 2M 
VC 1 Single less Switch 0.14 
VC 2 Single D.P. Switch 0ß4 
VC 3 Tandem Less Switch 044 
VC 4 1K Lin Lees Switch 044 
VC 5 100K Log anti -Log 0.44 

HORIZONTAL CARBON 
PRESETS 
o 1 watt 006 each 
100, 220, 470, 1K, 2.2K, 4.7K, 10K, 22K, 
4K7, 100K, 220K, 470K, 1M. 2M, 4.7M 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Transistors - Germ, and Silicon Rectifiers - Diodes - Trlacs - Thyriatore - I.C's and Zeno ALL NEW AND CODED. 

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

Only £2 p. & p. 20p 

EX -COMPUTER BOARDS 
BY THE BOXFULLI! 

20 Boards packed with Semiconductor. and other Electronic Components. Each board approx. size 8" r 7^. All known type no's and easily recognisable. 
FANTASTIC VALUE AT 

£2.20 per BOX p. & p. 52p 

SPECIAL PURCHASE 
288055. Silicon Power Transistor. NPN. 
Famous manufacturers out -of -spec device» 
free from open and short defects-every one 
able! 115w. T03. Metal Case. 

OUR SPECIAL PRICE 8 for £1 

LOW COST CAPACITORS 
-0117F 400v. 8p. each 
500UF 50v. Elect. 10D each 

RECORD STORAGE/ 
CARRY CASES 

7" EP. 181" x 7" x 8". (50 recorde) £210 
12" LP. 134" x 71" x 121". (50 records) £295 

CASSETTE CASES 
Holds 12. 10" e 3)" x 5". Lock & Handle. 

21.30 

8 -TRACK CARTRIDGE 
CASES 

Holde 14. 13" x 5" z 6". Lock & Handle 
81- 

Holds 24. 131" z 8" x 65". Lock & Handleim 
£270 

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

REPANCO TRANSFORMERS 
240v. Primary. Secondary voltages available 
from selected tappings 4v, 7v, 8v, 10v, 14v, 
15v, 17v, 19v, 21v, 25v, 31e, 33v, 40, 50 
and 25v -0.25v. 
Type Amps. Price P & P 
MT50/4 4 £198 80p 
MT50/1 1 2242 35p 
50T50/2 8 8320 40P 

CARTRIDGES 
ACOS GP91-18C. 200mV at 1.2cme/sec El 16 
ACOS GP93-i. 280mV at 1cm/sec £1 65 
ACOS GP96-1. 100mV at 1cm/sec £265 
TTC J-2005. Crystal/HI Output 95p 
TTC 3.20 1OC Crystal/Hi Output Compatible 

E. 
TTC 3-200 CS Stereo/HI Output 6160 
TTC J-2105 Ceramic/Med. Output 4164 

CARBON FILM RESISTORS 
The E12 Range of Carbon Film Resistors, 
1/8th watt available in PAKS of 50 piece,, 
assorted Into the following groups:- 
RI 60 Mixed 100 ohms -820 ohms 40p 
RI 60 Mixed 1K ohms -8.2K ohms 40p 
R3 50 Mixed 10K ohms -82% ohms 40p 
R4 50 Mixed 100K ohms -1 Meg. ohms 40p 
THESE ARE UNBEATABLE PRICES- 
LESS THAN 1p EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
Co0, 32D C90, 41p 1120. 52p 
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-the Iòwest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

AL10/AL20/AL30 
AUDIO AMPLIFIER MODULES 

The .\1,10, ÁL211 ana ALSO units are 
cintilar in their appearance and in their 
general specification. However, careful 
+election of the plastic power devices has 
resulted in a range of output powers fro 
:i to 10 watts R.M.S.R.M,S. 

The versatility of their design stakes then, 
steal for use in record players, tape recorders, 
-tereo amplifiers and cassette and cartridge 
tape players in the car and at honte. 

Parameter Condition. Performance 

HARMONIC DISTORTION Po - 3 WATTS f=1KHz 025% 

LOAD IMPEDANCE - 8-160 
INPUT IMPED.4Nl'E t-1KHz 100 kíì 
FREQUENCY RESPONSE::: 3.111 Pu=2 WATTS 50 Hz-2SKHz 

SENSITIVITY for RATED 0/P Vo -2.5V. RI=SR f=1Kliz 75n,V. EMS 

DIMENSIONS - 3" x 24u x 1" 

The above table relat s to the ALIO, ALSO and AL30 
modules. The fullowi g table outlines the differences 

in their working co ditinn+. 

Parameter ALSO ALPO ALSO 

Maximus: Supply Voltage 25 :30 30 

Power output fur 2°á 
(RL - nit t = t KHnT.li.lt. 

3 watt+ 
8518 )tin. 

watts 
1011-3 Min. 

10 watts 
RMS Olin. 

AUDIO AMPLIFIER 
MODULES 
tl. 10. 3 watt+ It M+ 
Al, 20. 5 watt+ Il\t+ 
At, 30. 10 wat is ItMet 

!2 1S 
52.59 
1:SD1 

POWER SUPPLIES 
PS 12. (Use with ALIO h AL -20) 88p 
SPM 80. (Use with also AL30A ALSO) 

23.25 
FRONT PANELS SP 12 with Knobs 

41110 

PRE -AMPLIFIERS 
P.t 12. Il".+e with ALIO @ AL21):. 5435 
P.\ 100. (Cse with ALSO @ .\L50) !1115 

TRANSFORMERS 
T461 (Use with ALIO) 01.38 P @ P 15p 
T538 (Use with AVM) 01.98 P @ P lap 
It]1T80 (Use with .íL30 @ AL50) 12.15 

P @ P 25p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier has been designed to match into 
most budget stereo systems. It Ice compatible with the 

AL 10, AL 20 and .4L 30 audio power amplifiera and it 
can be supplied from their associated power supplies. 
There are two stereo inputs, one has been designed for use 
with Ceramio cartridges while the auxiliary input will 
suit most 1Magnetic cartridges. Full detail, are given in 
the specification table. The four control, are, front left to 
right: Volume and on/of switch, balance. bass and treble. 
Size 152mm x 84uun x :i5mm. 

Frequency response- 
201Iz-50KHz (-3dB) 

Bass control- * 12dB at 60Hz 
Treble control- * 141B at 14KHz 
Input I. Impedance 

1 Meg. ohm 
Sensitivity 30011tV 

tlnput 2. Impedance 
30 K ohms 

Sensitivity 4mV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Wireless Everyday Electronics 
Wireless World Audio 

Radio Constructor Electronics Today International 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and test 
on a one piece chassis measuring 20 cm x 14 cm x 55 m. 
This compact unit comes complete with on/o0 switch - 
volume control, balance, bass and treble controls, 
Transformer, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The' Stereo 20' has been 
designed to fit into most turntable plinth.. 
without Interfering with the mechanism t:e 
alternatively, into a separate cabinet. 
Output power 20w peak. Input 1 (Cer.) 
300mV into 1M. Freq. res. 25ffe'SSh114. 
Input 2 (Aux.) 4inV into 30K. Haretort,. 
dietortiom Baza control *12.1B at / 

1 
6011z typically 0.2225°6 at I watt. 

C}RI Treble con. * 14.1 Ii at 14h1).. 4.45 

s. >y 

NOW WE GIVE YOU 
50w PEAK (25w R.M.S.) 
THERMAL PROTECTION! 
The NEW ALSO 
Hi-Fi Audio Amplifier 
FOR ONLY £3.95 

Max Heat Sink temp. 90'c. 
Frequency Response 20Hz to 
100KHz 
0.1% Distortion 
Distortion better than 1 º;; at 
1KHz 
Supply voltage 10-35 volts 

Thermal Feedback 
Latest Design Improvements 
Load -3, 4, 8 or 16 ohms 
Signal to noise ratio 80dB 
Overall size 63mm x 105mm 
13mm 

Especially designed to a strict specification. Only the finest component, 
have been used and the latest solid state circuitry incorporated in the. 
powerful little amplifier which should satisfy the most critical A.I 
enthusiast. 

STABILISED POWER 
MODULE SPM80 

.\PNO I.s e.pecially designed to power 2 of the AL. -,o 
Amplifiers, up to 13 watt (r.m.s.) per channel simul- 

taneously. This module embodies the latest component+ 
and circuit techniques iucoeporat ing complete short 

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

unpa at 35 volts. Size: Osttun x 105mm x 301nm. 
These units enable you to build Audio Systems of the highest 

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

Intercom UnB+. etc. Handbook available lop PRICE £3.25 
TRANSFORMER BMT80 £2.15 p. á p. 28p 

STEREO PRE -AMPLIFIER TYPE PA100 
Built tu a specification ami NOT a price. and yet still the greatest value on the market 
the PA100 etereo pre -amplifier hart been conceived from the latent circuit techniques. 
Designed for use with the ALSO power amplifier system. this quality made unit Incorporate+ 
no lees than eight allicon planar transistors, two of these are specially selected low noise 
NPN devices for use in the input stages. 
Three switched stereo Inputs, and rumble and scratch filters are features of the PÁ100. 
which also has a STEREO/MONO switch. volume, balance anti continuously variable 
bass and treble controls. 

SPECIFICATION 
Frequency Response 20116 - 20KHz * 1:11; 
Ilarmonlc Distortion better than 0-1% 
Inputs: 1. Tape Head 1 25 mV into .50K11 

2. Radin, Tuner 35 mV into 50K i? 
3. Magnetic P.t 1.5 nil' into 50K R 

111 input voltages are for ate output of '2501.V. Tape and P.U. input+ 
equalised to RIA :\ curve within * IdB. from 20Hz to 20KHz. 

I tens Control * 15bB at 20Hz 
ereble Control * 15:111 at 20 K Hz 

I illera: Rumble thigh Pass) 10011e 
Scratch (Low Pass) «HA 

Signal/Noise Ratio better than -65d1: 
I uput ueerina,l - 9611B 
+upPly - 35 volts at 20mA 
Dimension+ 202mtm .. fauns 35mm 

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

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

- Giro No. 388-7006 

Please send all orders direct to warehouse and despatch department 

1314.41K 
P.O. BOX 6, WARE - HERTS 

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

Guaranteed Satisfaction or Money Back 
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CON PONENTS 'FREEZE' 
NOW that we have a good idea of what effects the 

1974 Budget will have, the time is right for a re- 
appraisal of our spending. There are, as always, two 
sides to the coin-the reader who may also be a 
constructor and therefore component buyer; the 
advertiser or component supplier, usually doing his 
best to satisfy a demand or looking for a new sales 
line. 

Where shortage of cash and credit may well serious- 
ly affect the sales of commercial equipment, the 
devotee will look more towards cutting his costs by 
"doing -it" himself. There are, however, some areas 
that claim buoyant interest and of late this has been 
in the "ICE" (in -car entertainment) sector in partic- 
ular. 

IN -CAR ENTERTAINMENT 
In this issue of Practical Wireless we are publishing 

two articles on ICE, one on commercial equipment, 
the other as a technical appraisal. In this latter one 
we show you a first class design that has been made 
and is now touring the country in the designer's car. 

Of course this particular design was conceived 
before anyone really believed that the industrial 
situation was so serious. Here we have an example 
where energetic investigations to find readily avail- 
able components for it may have been frustrated. 
Alas, there is now, not only a shortage of steel and 
other materials, but price increases are imminent. 

We could not in all honesty, commit readers know- 
ingly to become victims of this situation through a 
popular published project without warning. In par- 
ticular there are problems in getting the push button 
tuner head, and other items used by the author; 
current output is concentrated on long standing 
orders with commercial manufacturers. 

Even so, these difficulities do not deter us com- 
pletely from publishing an otherwise excellent design 
for its own sake. We know that British ingenuity will 
come to the rescue as it so often does. Many of you 
will have old car radios that need up -dating. In most 
cases the tuner head mechanism may still be service- 
able. Unfortunately we cannot tell you if yours is 
suitable; we can only suggest that you look into it 
thoroughly or ask a knowledgeable friend for advice. 

COMPONENT SUPPLIES 
Readers will probably have read or heard about 

other component shortages from some manufac- 
turers, coupled with long delivery times and re- 
organised or rationalised stock holding. At retail 
level this is now being felt, although most of our 
advertisers may still boast large stocks. It all depends 
really on whether they have what you want at the right 
price. 

We hear a great deal about the "information and 
communication rift" between suppliers and custo- 
mers. On the one hand there are those suppliers who 
do not keep customers fully informed about delays, 
so aggravating customer relations and creating un- 
necessary complaints; on the other hand there are 
those constructors who do not make out their orders 
in a clear and concise manner, and often pose irrele- 
vant questions or fail to send adequate money to 
cover VAT and carriage charges. 

To solve all these problems to everyone's satis- 
faction is almost impossible with the limited resources 

Next month: FIRST AGAIN, this time with 
E TELE -TENNIS. You have probably seen 
E the slot-machine version-see ours in the 

July issue and make one yourself. Also 
included are a 4 -band portable radio, a wide- 

- band high quality amplifier for audio and 
radio applications, advance details of new 
projects. Further details on page 139. 

at our disposal. What we can do is to help inform 
readers through the magazine. 

BUYER'S GUIDE 
We are planning to launch a special supplementary 

operation in the autumn aimed to provide readers 
with details of product lines and trading terms or 
retail component outlets. To carry any measure of 
value to both parties we need your help. However, 
there are limitations and we cannot hope to please 
everyone. 

We shall be adding to our normal October issue an 
extra centre pull-out section which will contain in- 
formation on components, components suppliers 
and trading terms. Unfortunately this has to be limited 
in size, so we shall be including further sections in 
the following three issues. You will be able to collate 
all these sections to form a valuable "Buyer's Guide" 
reference book which you will always want to keep 
handy. 

INVITATION 
Component suppliers in the retail sector, who sell 

through shops or by mail order, are invited to submit 
catalogues or price lists of components only that 
they always carry in stock or are likely to have in stock 
regularly by the end of 1974. Trading terms must be 
included stating minimum order charge (if applicable), 
carriage and packing terms and quantity discount 
arrangements (if any). Any non -availability or waiting 
time in excess of one month for items listed should 
be indicated. The closing date for sending informa- 
tion to us is 17th June. 

We regret that we cannot entertain telephone 
queries in respect of this operation. All correspon- 
dence should be addressed to "P.W. Electronic Com- 
ponents Buyer's Guide", Practical Wireless, Fleetway 
House, Farringdon Street, London EC4A 4AD. 

Component suppliers will be pleased to learn that 
extra space is being made available for inclusion of 
their own personal announcements in the booklet, 
offering a permanent record to all readers. Special 
publicity support is being organised so that the best 
advantage will be taken to circulate this information 
among a larger audience. 

Full details of the advertisers' announcements 
facility are available from our Advertisement Mana- 
ger and bookings for space (no matter how small) 
should be made by the 1st July for the October issue 
section and by 1st August for all subsequent sec- 
tions. 

In undertaking this exercise we are confident that 
this Buyer's Guide will be welcomed by all readers. 
To make sure you do not miss out, we recommend 
you order your copies of Practical Wireless now. 

M. A. COLWELL-Editor 

3. 
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NEWS... NEWS... NEWS... 

HOW! 
THE womenfolk of the Navajo 

Indian tribe were sitting 
round the camp fire one 

balmy, summer evening. One 
woman, who was sitting on a deer 
skin, had a son who weighed 
1401b. Another woman sitting on 
a buffalo skin had a son who 
weighed 1601b. A third woman, 
who herself weighed a staggering 
total of 3001b, was sitting on a 
hippopotamus skin. 

What mathematical theorem 
does this remind you of and why? 
*Answer at foot of page. 
The aforementioned was extrac- 
ted from the April issue of The 
Cornish Link, the official magazine 
of the Cornish Radio Amateur 
Club. Club call is G4CRC. 

Subscription to the C.R.A.C. is 
£1.25 per annum. All enquiries 
should be addressed to the club 
p.r.o., Bill Locke G3NKE, "Hill- 
side," Kehelland, Camborne, 
Cornwall (Tel. Camborne 2419). 
Sheila Locke, G3NKE's xyl, is 
Editor of the Cornish Link. 

The C.R.A.C. annual mobile 
rally will be held on July 21st, 
1974 on the campus of the Corn- 
wall Technical College, Pool, Red- 
ruth. Prospective exhibitors may 
obtain further information and 
stand details from Bill Locke. 

The Source of Sound 

A feature at this year's Ideal Home Exhibition was a pavilion which showed, in sound and vision 
the development of sound recording from early wax discs. Five room -settings were on view, 

dating from 1920 to the present. Our picture shows the 1930's setting. 

Going Buck 
We have received a letter 

from Roger Goodman, 
who wanted some infor- 

mation on the instrument we in- 
cluded in our November 1973 
issue (page 667). He says he 
would like to express his thanks 
to "Going Back" for the help he 
received in providing information 
on his "linesman detector". He re- 
ceived 21 replies and would like 
to sincerely thank those people 
who wrote to him, from Adrian 
Moss, aged 10, to a 71 year -old 
radio amateur. 

¡!H saplq oMl Jail° 
ait uo sMenbs ait Jo suns ay; 
02 Ienba seep snmelododdtq ail uo 
Menbs awl asneaag seao2eg2Sd* 

Weekend Course 

W 
HAT now looks massive 

and dominant in our 
society, only 50 years ago 

was tentative and experimental. 
The beginnings of radio lie deep 

in the past; indeed one could look 
back thousands of years to those 
persons whose curiosity was 
aroused by small amber beads be- 
coming attracted after polishing. 
This was investigated by Gilbert 
in experiments with "electricity" 
shown to Queen Elizabeth I. There 
followed the discoveries of 
Ampere and Volta, Faraday, Max- 
well, Hertz and Marconi, which 
prepared the world for what was 
to be one of the great revelations 
of all time-the means of com- 
munication by radio broadcasting. 

The weekend course will range 
from the early inventions and in- 
ventors of wireless and television 
to reminiscences of Savoy Hill, 
while not too technical language 
will describe Radio and Television 
studios. The social impact of the 
growth of broadcasting will be 
reviewed and its reflection on 
programming. 

The weekend is enlivened with 

demonstration and illustration, 
using working exhibits and 
archive recordings - Marconi - 
Reith - Nellie Melba, leaning 
heavily on the tradition of Infor- 
mation - Education - and Enter- 
tainment. Antiquities will be on 
working display, a crystal set of 
1920-the pre -broadcasting era 
and "fireworks" in the form of a 
replica of Marconi's spark trans- 
mitter and receiver. Modern high 
power equipment will be used 
for transmission and reception 
throughout the world, during 
the weekend, under the callsign 
GB2HF. 

The weekend will begin on Fri- 
day 7th June (evening) in an 
amenable social atmosphere, culti- 
vated in a comfortably furnished 
guest house and will be led by Mr. 
Ralph Barrett, C.Eng. MIEE, 
MIERE. 

Further details may be obtained 
by telephoning 01,203-3381. 

SORRY WE ARE LATE! 
We apologise for the late 
appearance of Practical Wire- 
less. The delay has been 
caused by an industrial dispute 
in the printing industry. 
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CAR 

THE first car radio receivers were essentially 
mains -type valve receivers with a special 
power supply. The 12 volt DC battery voltage 

was 'chopped' by a mechanical vibrator into a rough 
AC which was applied to a special type of power 
transformer, followed by considerable smoothing 
circuits. These receivers were very bulky and pro- 
duced a large amount of noise from the vibrator. 
So much, in fact, that in many designs the power 
supply was separate to allow mounting outside the 
passenger compartment. These receivers were pro- 
duced for almost 30 years until the transistor arrived 
on the scene. 

Initially, only one transistor was used in the output 
stage. This led to a significant simplification of the 
receiver. Valves were still used in the earlier stages, 
although they were specially designed to operate 
with a 12 volt 'HT' rail, the receivers being known 
as 'hybrid' sets. The more expensive 'hybrid' 
receivers used a transistor driver stage and two 
power devices in a push-pull transformer output 
circuit. Up to 5 watts output could be provided into 
a 3 ohm loudspeaker. 

The fully transistorised car receiver did not appear 
until high -frequency transistors became available 
at an economic price, when the car receiver under- 
went a complete change in design and the efficiency 
increased considerably. The old valve receivers con- 
sumed about 40 watts of power (3.5A at 12V) whilst 
the present generation of receivers require only 12W 
(lA at 12V). This reduction of heat output allowed 
more effective screening and helped to reduce size, 
the average car radio now measuring 7in x 2in x 4in 
deep, approximately. 

CIRCUITRY 
Fig. 1 is an example of the circuit of a modern 

car radio which, in general, is fairly standard, but 
there are some special considerations. The RF stages 
must be high .gain and the AGC must be fast acting. 
The oscillator stages must have very low drift and 
the whole set must operate successfully over a wide 
temperature range. In addition, the power supply 
circuits must effectively filter out the spikes and 

DI ESIGN 

RICHARD COLLIN 

transients and whistles produced by the car elec- 
trical system. Allowance also has to be made for 
connection to either negative or positive chassis cars. 

AERIAL INPUT CIRCUITS 
A car radio aerial invariably has a high value of 

capacitance resulting from the screened feeder that 
is used to minimise interference pick-up and the 
input circuits have to accommodate this. A pre-set 
capacitor (C5, Fig. 1) is provided to balance out the 
feeder capacitance. This is adjusted once and for all 
with the receiver finally installed in the car. The 
normal procedure is to 'trim' for maximum sound 
output whilst tuned to a weak signal on the high 
frequency part of the MW band. A similar function 
is provided by Cl on the LW band. 

The tuned circuits (AE, RF and OSC) are provided 
by a ganged permeability tuner. L2 tunes the aerial 
circuit and L3 is a loading coil, switched into cir- 
cuit on LW. 

To achieve the high gain necessary in a, car 
receiver a tuned RF stage is used. Transistor Trl 
is a conventional amplifier with AGC applied to the 
base circuit, via R2/R14, and a tuned circuit, L4, 
C10/C12 providing coupling to the next stage. L4 
is also part of the permeability tuner. This is 
switched out of circuit on LW. The signal from the 
RF circuit is fed into the base of Tr2, the mixer 
oscillator stage. 

The oscillator circuit is provided by L6 in conjunc- 
tion with C16-18 on MW plus C20/L5 on LW. 
The reason for using C17 and C18 (200pF plus 
220pF) instead of just one single capacitor is to 
provide temperature drift compensation. In the 
receiver shown C'18 is an NTC capacitor with a 
coefficient of -1500ppm. This compensates for any 
drift in the value of L6 and maintains an essentially 
stable oscillator frequency from -20°C to over 50°C. 

The IF output is taken from Tr2 collector via IFT1 
primary L7. The primary is capacitively coupled via 
C23 to the secondary L8 which feeds directly into 
the base of Tr3 the IF amplifier. The amplified IF 
is applied to the detector diode D4 via IFT2. AGC 
is developed by D2, D3 and fed back to the RF stage. 
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Bias is applied to D4 via R16 to improve signal 
quality at low output levels. 

C31, R17, C32, R18 and C33 provide filtering for 
the signal. VR1 is the volume control and VR2 pro- 
vides top -cut tone control in conjunction with C36. 
Transistors Tr4 to Tr8 form a conventional audio 
amplifier providing 5W output into a 3fl load with 
a fully charged battery (14.4V). 

Capacitors C53, C52 and the feed -through types 
C47, C48 and C51 provide RF filtering of the DC 
supply. LF smoothing is effected by L12 and C49. 
An interesting feature is the use of separate diodes 
D5 -D8 which form a bridge rectifier, allowing con- 
nection to cars with either negative or positive 
chassis. An important feature of this design is the 
method by which the RF earth of the radio is DC 
isolated from chassis by C2 and C4, but connected 
to the car chassis by either D6 or D7 depending on 
the battery polarity. 

RECENT TRENDS 
The advent of low cost, high performance inte- 

grated circuits has recently brought further simpli- 
fication to car receivers. The audio stages have been 
replaced by a power IC producing 4 watts output 
from the detector signal at the volume control. 
More recently complete AM subsystem IC's have 
appeared and these allow integration of the RF and 
IF stages so that it is now possible to produce a car 
radio with just two integrated circuits. 

EXPERIMENTAL TWO-IC CAR RADIO 

Battery Supply: 

Power Output: 
Tuning Range: 

Temperature Range: 
Active Devices: 

12-16V, positive or negative 
chassis. 
3.5W/4í1 or 4W/312. 

MW 185-577 metres. 
LW 1000-2000 metres. 
-20°C to 60°C. 
RCA CA3123E 
RF-IF-OSC-AGC. 
SGS TBA810AS Audio 

In the following pages a two -IC 4W car radio 
built by the author is described, the radio having 
been in use very successfully for over four months. 
It must be stressed that anyone wishing to build a 
similar receiver should ensure that they can obtain 
the permeability tuner unit before they begin work 
as these are not readily available to the home con- 
structor. 

A full circuit board layout and circuit description 
is given but the chassis work is left to the indi- 
vidual as it consists of little more than an aluminium 
surround with top and bottom plates. 

CIRCUIT DESCRIPTION 
The circuitry is shown in Figs. 2 and 3. The whip 

aerial is coupled via an RF choke, Ll, into the RF 
amplifier by a conventional car radio tuned input 
circuit consisting of L2 and capacitors C3, C4, C5 
and Rl. C3 is a preset capacitor which is adjusted 
only after the receiver is finally installed in the car. 
Its purpose is to balance out the capacitance of the 
aerial feeder and provide optimum power transfer 
into the RF stage. On LW, Cl and C2 perform a 

* components list 

Resistors 
RI 2.2k12 
R2 1.2k0 
R3 3.3k0 
R4 3300 

R5 150kí1 
R6 1 2kí2 
R7 100ki1 
R8 270 

R9 1000 
R10 10 
VR1 10k0 logs 
VR2 22k0 log" 

Resistors # or *W 10% 
concentric controls, ganged with S5, long bush 

Capacitors 
Cl 390pf ceramic 
C2 30/140pf pre-set 
C3 
C4 47pF ceramic 
C5 1500pF 
C6 0.047µF 
C7 470µF 10V 
C8 0.174F 
C9 10µF 16V 
C10 47µF 16V 
C11 390pF ceramic 
C12 180pF 
C13 470pF 
C14 30/140pF pre-set 
C15 180pF ceramic* 
C16 120pF polystyrenet 
C17 0.015µF 
C18 10/4F 16V 
C19 56pF ceramic 
C20 0.0047µF 

C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 1000pF feedthrough 
C38 
C39 100µF 16V 
C40 01µF 

0.01µF 
0.047µF 
180pF ceramic 
0.047µF 
0-1µF 
470µF 6V 
0.0047µF ceramic 
1500pF 
0.1µF 
100µF 16V 
1000µF 25V 
01µF 
1000µF 25V 
1000µF 25V 
0.1µF 

"temp. coeff.-47ppm t -150ppm 

Inductors 
L1 6µH RFC L3 Toko YXNS 6A139BA 
L2-) L6 Toko YXNS 6A140HM 
L4 Tuner, see note L7 see text 
L5 

IFT1 Toko YHCS/1A/590R 
IFT2 Toko YHCS/1A/589R 
IFT3 Toko YHCS/111 00/AC2 

Semiconductors 
D1 0A90 IC1 CA3123E (RCA) 
D2/5 50V 1.5A bridge IC2 TBA810AS 

(SGS/ATES) 
Miscellaneous 

S1 to 54 are ganged. In the prototype a 6 pole change- 
over was used. For a manually tuned set the switch 
can be a 'push -on push -off' type. With a push- 
button set this switch is operated by the buttons 
changing from MW to LW automatically, in which 
case the return spring and lock must be removed 
from the switch. S5, on/off switch, Is part of VR1/2 
assembly. LP1, 14V LES bulb and holder. F1, in -line 
fuseholder and fuse 1-5A. 

similar function while a loading coil L3 is also 
switched into circuit. 

The. RF stage is gain controlled by a frequency 
counter AGC circuit which allows control of the 
AGC response by selection of the coupling capacitor, 
C19. The output of the RF stage is coupled to the 
mixer stage by a further tuned circuit L4, C11, C12 
and C13. On the LW the circuit is untuned and L4 
switched out of circuit. 

The oscillator stage is tuned by L5 together with 
C14, C15 and C16. On LW a further loading coil, L6, 
is switched into circuit. Because of the temperature 
range experienced within a car, extra care has to be 
taken in the design of the oscillator circuit. Tem- 
perature stability is provided by using three tuning 
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L6 -LW loading coil (05c) 

Fig. 2, above, RF section of the experimental car radio with the audio section, Fig. 3, below. 

VR1 
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R7 

1C2 TBA810AS 
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uF pF 

+ 
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00pF 

12 

C 35 
0.1pF 

6 

C26 
470pF 

R8 
27 

capacitors with specific negative temperature co- 
efficients to compensate for any positive drift in the 
values of LS and L6. The three main tuning induc- 
tors L2, L4 and L5 are ganged together in a com- 
plete permeability tuner which can have push-button 
facilities and automatic waveband switching. 

The IF output (470kHz) is taken from the mixer 
and coupled to the IF amplifier via a double tuned 
arrangement IFTJ and IFT2. After amplification the 
signal is fed to the detector diode via IFT3. The 
detected audio output is developed across the detec- 
tor load formed by the volume control VR1. Capaci- 
tors C20 and C21 provide filtering in conjunction 
with R6. 

C28 

1500E 

T0.0047pF r 
C27 

C31 

L7 

C36 
1000pF 

1000pF 

R10 
1 

C 29 
0_,yF 

I 

&F. Out 

C21í 
-01 spa 
yF 

R6 
1.2k 

0.O047jF 
C20.11 

D1 
0A91 

J 

-1 
1000pF 14V 

S 

Io 

3or40 
speaker 

C37 
1000pF 

o 

F1 

Top -cut tone control is provided by V R2 and C24. 
The gain of the audio amplifier is set by C26 and 
R8 which form a potential divider with the feed- 
back resistor in the IC. Capacitors C27 and C28 
determine the top frequency roll -off characteristic. 
A Zobel network (R10, C29) is effectively connected 
across the loudspeaker load which thus always 
appears essentially resistive to the output devices 
in the IC, protecting them from transients that 
could occur across inductive loads. 

Capacitor C31 is sufficiently large to provide a 
lower bass limit of -3dB at 40Hz. Capacitors C36, 
C37 and C38 are ceramic feedthrough types used 
to further suppress RF interference by decoupling 
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At the top is shown the full size layout of the PCB. The photograph above shows the PCB and the 
tuner unit. The photograph at the top of the next page is of the PCB with component locations. 

The copper areas below are showing through the board. 
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From aerial socket 

via C36 

To LS 

via C37 

Power input 
via C38 

Bend tag up for 
heat sink A' 

1 i2 and down for 
heat sink'B' 

o- 
Circuit 

11íp ' board 
Heatsinks used with IC2. 

the loudspeaker lines and the power input. The main 
smoothing is provided by the 1.5mH choke L7 and 
C32, C33, C34 and C35. These components greatly 
attenuate interference produced by charging and 
ignition circuits. Diodes D2 -D5 form a bridge recti- 
fier and provide automatic polarity correction, re- 
gardless of which battery pole is connected to the 
radio case. The earth rail is isolated from the chassis 
at DC by capacitors C8, C9, which have negligible 

10 010 

A Heat B 
sinks 

Spacer 

IC2 

6BA bolts soldered 
to circuit board 

impedance at RF so that the circuit is effectively 
earthed to the case. 

Basically any three coil ganged permeability coil 
assembly designed for transistor car radio can be 
utilized. The type used by the author was an S. Bird 
type ÁW160. Probably the easiest way of obtaining 
a tuner is to order this as a replacement part via 
a radio dealer or car radio service agent. Either a 
push-button unit or coil pack only can be used. In 
the latter case it will be necessary to rig up some 
form of drive cord and scale pointer. 

TI -1 È IGNITION CHOKE 
Any small choke with an inductance of between 

1.5 and 4mH will suffice. The winding should be 
less than 0.552 and able to carry approximately lA 
DC. The author wound his own using a miniature 
transformer core found in the junk box, the wind- 
ing being 100 turns 18swg enamelled copper wire. 

The Toko IFT's are obtainable from Ambit Inter- 
national, 37 High Street, Brentwood, Essex as well 
as the TBA810AS which costs £1.50 inc. The CA3123E 
costs ;£1.98 inc. from Electronic Component Supplies, 
Thames Avenue, Windsor, Berks. 
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INCAR ENTERTAINMENT 

COLIN RICHES 

In -car entertainment or ICE as it is popularly referred to, is a booming business and it does 
not matter whether you drive an 'old banger' or a gleaming Jensen, music on the move 
adds pleasure to your leisure. 

In this article, I have chosen a selection of ICE units currehtly available. In some cases, 
I have quoted manufacturers' recommended prices, but if readers scout around, they 
will find some very efficient ICE items at quite reasonable discount prices. 

Should readers require any additional information, they should write to the manufacturers 
concerned. 
PHILIPS The RN712 plays stereo cas- 
settes. It receives stereo radio programmes 
and long/medium waves. It records in 
mono from either radio or microphone and 
it costs £177.50. One can console oneself 
over the price however, by working out 
how much a separate tape recorder, stereo 
tape player, stereo tuner -amplifier and 
m.w./I.w. receiver would cost if they were 
purchased individually. 

The RN712 must, without doubt, be 
classified as one of the most sophisticated 
in -car units on the market and it has a list 
of features as intriguing as Aladdin's cave. 

Reception of f.m. signals is generally 
difficult in cars because the multiplex 
signal is extremely sensitive to interference. 
Philips have introduced an "I.A.C." circuit 
to overcome this problem. 

The Interference Absorbtion Circuit 
(I.A.C.) operates on f.m., radio record and 
mono microphone functions. For the 
technical, it cuts off the interfering pulses 
on the audio signal by keeping constant 
the instantaneous value of this signal from 
the point just prior to the pulse becoming 
active until after it has passed on. Opera- 
tion is limited to 50% of signal time as this 
cuts distortion which may occur from the 
absorbtion of too many interference pulses. 

This unit will be featured in a Special 
Product Report in a future issue. Philips 
Ltd., Century House, Shaftesbury Avenue, 
London, WC2H 8AS. 

AIWA The Aiwa TP -1042 stereo cassette 
player starts playing when a cassette is 
inserted and switches off, ejecting the 
cassette when the tape ends. The amplifier 
employs all silicon transistors and controls 
are provided for balance, tone, volume, 
fast forward wind and fast rewind. 
Johnsons of Hendon Ltd., Radlett Road, 
Colney Street, St. Albans, Herts., AL22EA. 

EAGLE A very useful item from Eagle 
International is the FF.21 4 -channel car 
stereo adaptor. It converts and synthesises 
an existing car stereo system with the 
addition of two extra loudspeakers. Any 
8 -track tape player, cassette player or f.m. 
multiplex receiver can be used with this 
unit, allowing 4 -channel stereo to be 
enjoyed In the car. 

The FF.21 we tested proved to be very 
effective. After making a few simple 
connections, the switch on the unit is 
turned to the '2 ch' position and the two 
front slider volume controls are set at 
maximum. The car stereo is then switched 
on with its controls set as usual. The 'rear 
speaker' control on the FF.21 is then 
turned anti -clockwise and the switch set 
to the '4 ch' position. The rear speaker 
control Is then slowly turned clockwise and 
the full 4 -channel effect is obtained. 
Eagle International, Precision Centre, 
Heather Park Drive, Wembley, HAO 1SU. 

PYE Model 2253 is an auto -reverse 
cassette car player. Automatic track 
switching at the end of the tape is achieved 
by reversal of the tape running direction. 
Insertion of a cassette automatically 
switches on the unit and an Illuminated 
indicator shows the direction of the tape 
travel. This unit can be fitted to cars of 
either polarity-a protection diode being 
fitted to prevent 'blowing up the works'. 

When we tested the 2253 with the 'wick' 
turned right up, -the current drawn was 1A. 
Wow and flutter is quoted as less than 
0.3% and frequency response as 40Hz to 
10kHz. Output power is 3.5W per channel. 

Normal fast wind and rewind facilities 
are provided and we found a C60 cassette 
rewound in 64 seconds. 

We have had this unit in constant use 
over the last few months and it has per- 
formed without any troubles whatsoever. 
It is very thoughtfully designed and has 
excellent tonal quality. Recommended 
retail price, inclusive of VAT Is £44.21. 
Pye Limited, P.O. Box 49, Cambridge. 

MUSITAPES Model 8159 is an 8 -track 
stereo cartridge player with a long and 
medium wave receiver. The control on the 
left is for on/off, volume and track change 
with a separate tone control. The knob on 
the right controls radio tuning and channel 
balance. 

Output power is quoted as 10W and fre- 
quency response 30-10,000Hz. Speaker im- 
pedance is 4-8 ohms. Recommended retail 
price is £58 plus VAT. Musitapes (Whole- 
sale) Limited, 402 Edgware Road, London, 
W2 1 ED. 

SANYO The FT 8006E is an 8 -track 
stereo cartridge player combined with a 
m.w./I.w. and f.m. receiver. It has rotary 
on/off, volume, tone, tuning and balance 
controls and push-button waveband selec- 
tion and track change. Output power is 
6W per channel and frequency response is 
quoted as 30-10,000Hz. Operation is on 
12V negative earth vehicles only. Recom- 
mended retail price, including VAT is 
£64.75. Sanyo Marubeni UK Limited, 
Bushey Mill Lane, Watford, Herts. 

HARRY MOSS Apart from marketing a 
good range of in -car equipment, this firm 
also supplies a 12V d.c. unit, operated from 
the mains and Including speakers, that can 
be used to work car -type 8 -track players 
and radios in the home. 

One of their receivers which caught my 
eye was the 344 stereo cassette player and 
a.m./f.m. receiver. Output is 7W per 
channel and the circuit includes 2 l.c.'s, 
28 transistors and 10 diodes. A fast - 
forward button for tape is provided and 
there is an indicator light to show when 
the radio is receiving a stereo programme. 
Harry Moss (London) Limited, 424 Kingston 
Road, London, SW20 8LJ. 

JAVELIN The Javelin Continental 
PU612A is a m.w./I.w. receiver and an 
8 -track stereo tape player. it's a very neat 
looking unit which'performs very well. The 
controls are easy to operate and an 
illuminated indicator shows which track 
the tape is playing at any given time. 
Output is 5W per channel and the price, 
excluding VAT is £67. Javelin Electronics 
Limited, 137-149 Goswell Road, London, 
EC1V 7EY. 
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HEATHKIT The CR9502 comes from the 
famous Heathkit stable and covers long and 
medium waves. Output power is 4.5W and 
a special circuit allows the unit to be 
connected to both positive and negative 
earth vehicles without re -wiring or chang- 
ing any components. 

The circuit embodies two integrated 
circuits and sensitivity is quoted as 814V on 
medium waves and 304V on long waves. 

This kit comes complete with fully 
comprehensive and lavishly illustrated 
instruction manual and costs £19.80. 

We will be including a Special Product 
Report on this receiver kit in a future issue. 
Heath (Gloucester) Limited, Gloucester, 
GL2 6EE. 

R & TV COMPONENTS The 'Tourist' 
comes in kit form at £6.60. It has 2.5W 
output and an 1.c. output stage. It also 
employs a pre -assembled 3 -stage i.f. 
module. We built up one of these kits from 
the instructions supplied and found it to 
work very efficiently. The ability to solder 
on a printed circuit board however is 
essential and we would not recommend the 
absolute beginner to tackle this one. 

Radio & TV Components Ltd., 21 High 
Street, Acton, London, W3 6NG. 

SHARP This stereo radio is designated 
AR/953. It employs a.g.c. and a.f.c. in the 
circuit and covers f.m. and medium waves. 
Output power is 5W per channel and 
recommended retail price £49.95 including 
VAT. Sharp Electronics (UK) Ltd., 48 
Derby St., Manchester, M8 8HN. 

PIONEER This Pioneer TP222 is a 
mini -sized 8 -track stereo cartridge player 
designed to be fitted under the dashboard. 
The circuit employs 4 l.c.'s and 1 diode. 
Output is 3.5W per channel and frequency 
response is said to be 40Hz to 10kHz, 
wow and flutter less than 0.3% and S/N 
ratio more than 45dB. Price is £31.46 plus 
VAT and speakers are extra. Autocar 
Electrical Equipment Co. Ltd.; 1 Chantry 
Road industrial Estate, Kempston, Bedford. 

HITACHI The WM702 retails at £17.90 
(VAT paid) and covers I.w. and m.w. 
Output Is 3W and speaker impedance 
8 ohms. The circuit includes 7 transistors 
and 2 diodes. Supply voltage is 6/12V 
either positive or negative earth. This 
radio comes complete with brackets and 
mounting screws. Hitachi Sales (UK) Ltd., 
New Century House, Coronation Road, 
Park Royal, London, NW10 7QN. 

BOSCH I have chosen the Blaupunkt 
ACR 845 from an excellent range of In -car 
equipment ranging in price from £30 to 
£300. This unit is an 8 -track stereo cart- 
ridge player which plays back on 2 (stereo) 
or 4 (quadraphonic) channels. 

Front panel controls include a tape 
'head tuner' which compensates for 
discrepancies in track position between 
tapes, and slider controls for front and 
rear volume. The ACR 845 comes complete 
with fitting kit and four speakers and costs 
£83.50 Including VAT. Bosch Limited, 
Rhodes Way, Watford, WD2 4LB. 

RADIOMOBILE The 308 CSR is a long/ 
medium wave radio and stereo cassette 
player. The cassette ejects automatically 
at the end of play and within 10 seconds if 
the unit Is switched off with cassette in 
position. Coming complete with two 
speakers, and fixing kit, recommended 
price is £67.95 inc. VAT. Radiomobile Ltd., 
North Circular Road, London, N.W.2. 

GRUNDIG This is the WK 2503 medium/ 
long wave receiver in presentation pack 
which includes fitting kit, speaker and baffle 
and suppression components. Output is 
said to be 5/7W, and circuit has tuned r.f. 
stage and 3 -stage a.g.c. A socket is sup- 
plied for tape recorder connection. Price 
is £39-85. Grundig Ltd., Newlands Park, 
London, S.E.26. 

PHILIPS have introduced a range of 
electric car radio aerials. They are compact, 
lightweight and corrosion resistant. There 
are three models: the Standard, Automatic 
and De -luxe Automatic and the prices, 
including VAT, are £13.50, £15.50 and £18 
respectively. 

An important feature of these aerials is 
the use of a small efficient motor claimed to 
give superior lift capability with a power 
consumption of only 600mA. A 12 -month 
guarantee Is also included and this covers 
free aerial replacement. 

On the picture, (A) is brass/chromed 
dome, (B) plastic seal, (C) injected plastic 
Insulation, (D) metal screening tube, (E) 
sprung slides ensuring good contact 
between rods, (F) plug-in relay operates 
AE from radio on/off switch, (G) limit 
switch cuts motor at end of rod travel, (H) 
motor, (I) water-resistant compartment, 
(J) nylon gears, (K) drain hole, (L) nylon 
casing, (M) ball bearing clutch, (N) sprung 
leaves ensure tight fit, (0) tooth drive 
cable, (P) grommet, (Q) correct capacity 
cable, (R) screening, (S) earthing bar, (T) 
serrated edge gives good contact with car, 
(U) mounting nut, (V) stainless steel rods. 

H 

MEMOREX The tape used to test some 
of the cassette machines in this article was 
the new Memorex MRX2 Oxide. It is claimed 
to have a distinct 2dB advantage over many 
competitive brands especially at high fre- 
quencies. It comes in C30, C45, C60 C90 
and C120 sizes. 
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understanding 
PART I DISTORTION 

THE gain of an amplifier is usually stated as a 
single number, either as a ratio or in decibels. 
Although this is adequate for most practical 

purposes it does imply perfect linearity, or no distor 
tion. In an ideal amplifier, where V is the input, A is 
the gain, and Vow is the output:- 

Vow = AV 

However, since practical amplifiers are not linear 
the input/output transfer characteristics will always 
be curved. The standard form usually assumed for 
this non-linear function is:- 

Vow = Ai + A2V2 + A3V3 + ....AnVn 

If we consider only two terms for this expansion 
and allow V to become the instantaneous voltage of 
a sinewave, we have:- 

Vow = A1V sin wt + A2V2 sine wt 

The second term may be expanded so that the 
result becomes:- 

Vout = A1V sin wt + 
22 

x V2 (1-cos 2wt) 

The output from the amplifier now contains an 
unwanted second harmonic whose amplitude depends 

+ Vo 

Input 

Transfer 
characteristics 

Output 

Fig. 1: The generation of distortion by amplifier non -linearity. 

A. FOORD 

on the square of the input level and the co -efficient 
A2. This means that if the input level is doubled we 
produce four times the amount of second harmonic 
distortion which is one reason why distortion in- 
creases rapidly with signal level. Similarly the third 
term in the original series will produce distortion 
with a strong third harmonic content. 

Fig. 1 shows a typical transfer characteristic for an 
amplifier, with the resulting output signal. If the 
transfer characteristic for an amplifier is known 
then the distortion can be calculated by a graphical 
method. However, this approach is only feasible for 
a considerably non-linear transfer characteristic and 
in practice harmonic distortion has to be measured 
by electronic methods. 

This simplified explanation shows what happens 
when a single frequency is amplified by an amplifier. 
In a practical system two or more signals are applied 
simultaneously to any amplifier. If this contains a 
non-linear element then mixing occurs. This pro- 
duces not only fundamentals and harmonics of the 
signals, but also the sum and difference frequencies 
of the signals themselves and their harmonics. These 
sum and difference frequency components are called 
intermodulation products. For audio applications 
intermodulation measurements are probably more 
valuable than harmonic distortion measurements, 
although both are normally quoted. 

Effects of Non -linearity 
Since audio amplifiers are used for the transmission 

of music and speech any distortion causes a loss in 
quality. In music all harmonics up to and including 
the 6th will "harmonise" with the fundamental, while 
higher order harmonics may become disagreeable. In 
general, intermodulation distortion is more noticeable 
since the products are not harmonically related to 
the original signals. Although harmonic and inter - 
modulation distortion must in theory be related 
through the shape of the transfer characteristic, 
there is no direct and convenient relationship in 
practice. 

Measurement of Non -linearity 
Rather than try to measure small deviations in 

the linearity of the amplifier transfer characteristics 
it is much simpler, and more sensitive, to measure 
the effects of non -linearity. Naturally,. he effects to 
measure are harmonic distortion using a single signal, 
and intermodulation distortion using two signals. In 
spectrum analysis the amplitude of each component 
is measured individually. This demands elaborate 
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C. T. ELECTRONICS 
267 ACTON LANE, LONDON 
W4 5DG 01-994 6275 

MAIL ORDER DEPT./REGISTERED OFFICELCOMPONENT COUNTER 

SEMICONDUCTORS 
AC107 35p BCY33 45p MJE370 75p 0077 40p ZTX501 20p 
AC125 25p BCY34 45p MJE371 80p 0081 25p ZTX504 50p 
AC126 25p BCY38 60p MJE520 60p OC83 25p ZTX331 30p 
AC127 25p BCY39 85p MJE521 75p OC84 25p ZTX550 30p 
AC128 25p BCY55 E1-20 MJE2955£195 0C139 40p 1N914 8p 
AC178 25p BCY70 22p MJE3055 8Sp OC140 25p 1N910 tp 
AC187 25p BCY71 20p MM1613 Up 0C170 25p 1 N4(D1 7p 
AC188 30p BCY72 20p MM1712 60p 0C171 25p 1 N4CO2 tp 
AD140 55p BD121 75p MPF102 45p 0C200 50p 1144003 
AD149 850 BD123 75p MPF103 0C201 60p 1N4004 10p 
AD161 44p 80124 75p (2145457) 35p OC202 75p 1144005 12p 
AD162 44p 130131 75p MPF104 0C205 80p 1N4006 13p 
AF114 25p BD132 75p (2145458) 40p TIP29A 5eP 1N4C07 14p 
AF115 25p BD153 7Sp MPF105 TIP30A 60p 1144148 7p 
AF116 25p B0156 75p (2145459) 40p TIP31A 65p 214696 30p 
AF117 25p BDV11 £1-40 NKTi35 35p TIP32A 75p 214697 25p 
AF118 50p BF152 20p NKT222 25p TIP33A £105 2N69E 25p 
AF172 30p BF194 14p NKT401 75p TIP34A £155 2N7(% 12p 
8A102 30p BF195 15p NKT404 80p TIP35A £335 2N7C6A 1Sp 
BA112 60p 6F196 15p NKT773 25p TIP36A £365 2N7C8 15p 
BA114 16p BFX29 30p NKT774 25p TIP41A 75p 2N930 20p 
BC107 14p BFX84 30p OAS 25p TIP42A 95p 2N7132 25p 
BC708 14p BFX85 30p 0A10 50p T1P298 60p 2N1302 20p 
BC109 14p BFX86 30p OA47 10p TIP3OB 70p 2N1303 20p 
BC109c 16p BFX87 30p 0A70 12p TIP318 75p 2N1304 25p 
BC147 12p BFX88 30p 0A81 10p TIP32B 85p 2N1305 25p 
BC148 12p BFY44 SOP 0A90 10p TIP33B £1 20 2N1306 25p 
BC149 12p BFY50 25p 0A91 10p TIP34B £175 2N1307 35p 
BC157 14p BFY51 25p 0A200 10p TIP35B £2-90 2141308 35p 
BC158 11p BFY52 25p 0A202 10p TIP36B £380 2N1309 35p 
BC159 11p BFY53 259 0A210 35p TIP29C 75p 2141613 25p 
BC169c 15p BFY90 609 0A211 35p TIP30C 85p 2N1711 25p 
BC182 13p BSW63 60p OC16 90p TIP31C 90p 2N2160 85p 
BC183 13p BSW68 75p OC19 85p TIP32C £110 2N2217 25p 
BC784 tlp BSY95a 12p 0C22 5Sp TIP33C £135 2N2218 30p 
BC212 15p BY127 20p 0C26 850 TIP34C £2 00 2N2219 35p 
BC213 15p BY164 SOp 0C28 65p TIP35C £325 2N2222 25p 
BC214 15p 15103 15p 0C35 60p TIP36C £1.25 2N2222A 25p 
BC238 14P MJ340 S0p 0C44 20p TIS50 40p 2N2398 70p 
BC239 14p MJ481 95p 0C45 20p ZTX107 15p 2N2646 50p 
BCY30 40p MJ2801 £1-20 0071 17p ZTX300 15p 2N2046 £150 
BCY31 55p MJ2901 £2 20 0075 25p ZTX500 16p 2N2904 309 
BCY32 95p MJE340 50p 0076 25p 

DIGITAL INTEGRATED CIRCUITS 
SN7400 28p SN7423 52p SN7451 25p SN7493 7Sp SN7451£110 
SN7401 38p SN7425 48p SN7454 28p SN7494 80p SN7'.153£1'35 
SN7402 28p SN7427 Mp SN7460 25p SN7495 80p 5N7.154£2-00 
SN7403 28p SN7428 50p SN7470 30p SN7496 £1 00 SN7,455 £1. 55 
SN7404 40p SN7430 30p SN7472 30p SN7497 £6 25 SN74456£1,55 
SN7405 40p SN7432 dtp SN7473 57p SN74100£2-50 SN7.157£180 
SN7406 40p SN7433 70p SN7474 50p SN74101£1 d5 SN7.160£2.60 
SN7407 58p SN7437 70p 5N7475 96p SN74105£1 45 SN7.461 £2-60 
SN7408 55p SN7438 65p SN7476 60p SN74107 50p 5N74162£3 40 
SN7409 45p SN7440 35p SN7480 80p SN74110 80p SN74163£3-40 
SN7410 20p SN7441 75p SN7481 £1-25 SN71118£1 .00 SN74164£2 75 
SN7411 2/p SN7442 lip SN7482 40p SN74119£1-90 SN74165£1-00 
SN7412 429 5147443 £1.05 SN7483 £1.00 SN74121 65p SN74166£4-00 
SN7413 60p 5N7145 £2-00 SN7484 95p SN74122£1.35 SN74167£6ß5 
SN7416 40p SN7446 £2-00 SN7486 45p SN74123£270 SN74170£110 
SN7417 IOp SN7447 £175 SN7490 75p SN74141 £1-00 SN74174£2,00 
SN7420 20p SN7448 £2-00 SN7491 £1-20 SN74145 £150 SN74175£1-35 
SN7422 Up SN7450 25p SN7492 75p SN74150 £345 

2N2905 45p 
2N2906 25p 
2N2907 30p 
2N2926G 13p 
2N3053 25p 
2N3054 60p 
2N3055 45p 
2N3232 70p 
2N3440 60p 
2143702 14p 
2N3703 12p 
2N3704 12p 
2143705 12p 
2143706 12p 
2143707 12p 
2N3708 12p 
2143709 14p 
2N3771 £2 SO 

2N3772 £3.00 
2N3773 £340 
2N3819 35p 
2N3820 55p 
2143866 8Sp 
2143904 22p 
2N3905 22p 
2144058 12p 
2N4059 12p 
2N4060 12p 
2N4061 14p 
2N4126 17p 
2N4286 iSp 
2144287 1Sp 
2N4288 15p 
2144289 15p 
2144290 15p 
2144444 £1.90 
2144871 35p 
2145191 96p 
2145194 £1.10 
40360 50p 
40361 50p 
40362 55p 

SN74176£1'80 
SN74177£1'00 
SN74180£1-55 
SN74181 £7-00 
SN74182£2.00 
SN74184£2-45 
SN74185£2-40 
SN74190£1 8S 
5N74191£195 
S N74192 £2 00 
SN74193£2'00 
SN74194£2S0 
SN74195£185 
SN74196£1'50 
SN74197£1 ,50 
SN74198£460 
SN74199£480 

S.C.R.s 
CRS1/05 1A 50V 40p 
CRS1 110 lA 100V 56p 
CRS1/20 1A 200V 60p 
CRS1/40 1A 400V 65p 
CR51/60 1 A 600V 90p 
CRS3/10 3A 100V 62p 
CRS3/20 3A 200V 62p 
CRS3/40 3A 400V 90p 
CRS7/400 7A 400A £1 00 
CRS16/100 16A 100V 85p 
CRS16/200 16A 200V 90p 
CRS16/600 16A 600V £1 56 
C106B 6A 200V 45p 
C106D 6A 400V 70p 
40669 SA 400V 90p 
TIC44 35p 
2N4444 £1 90 

BRIDGE RECTIFIERS 
WO2 1A 200V 34p 
BY164 1 -4A 200V 57p 
MDA952/2 

6A 100V 80p 

ZENER DIODES 
BZY88 Series 400mW 
3 -3V -33V. 5% 15p 
1-5W range 25p 
10W range 45p 

L.E.D. 
TIL209 289 
H P5082 28P 
MA2082R 25p 
L.D.R. 
ORP12 60p 

TRIACS 
TXL228B 8A 400V 
SC40D 6A 400V 
SC40E 6A 500V 
SC45D 10A 400V 
SC45E 10A 600V 
SC50D 15A 400V 
SC50E 15A 500V 
DIAC 

95p 
£1-40 
£165 
£1.70 
£242 
£210 
£270 

25p 

LINEAR I.C.s 
LM309K 5V. 1A. Volt- 

age Reg. £2.10 
LM723C 2-37V. 150mA 

Voltage Reg. £1OS 
MFC4000 250mW Audio 60p 
TBA800 SWatt Audio £1 50 
709C Op Amp D.I.L./ 

741C 
TO9 

Op Amp 8/14 
ISp 

D.I.L./T099 55p 
748C Op Amp D.I.L 75p 
747C Dual Op Amp £1.20 
ZN414 Radio I.C £1.25 
TAD100 Radio I.C. 

Inc. Filter £1.90 
CA3014 £1.55 
CA3018 £1 00 
CA3028 £1.20 
CA3036 £1.00 
CA3046 95p 
CA3048 £2.35 
CA3075 £1-10 
CA3090Q £0.85 
MC1303L £2.20 

VEROBOARD 
01 015 

2 :: 3} 24p 19p 
2 .: 5 27p 22p 
3 r: 3} 27p 33p 
3} o 5 31p 31p 
17 o 24 89p 68p 
17 v 3} £110 87p 
17 z 5 (Plain) 99p 90p 
Pin Insertion Tool 57p 57p 
Spot Face Cutter 460 46p 
Pkt.. 36 Pins 209 20p 

AWMINIUM BOXES 
AB? 2} 
AB.I 4 
AB} 4 
AB90 4 
AB11 4 
AB ̀2 3 
AB '4 7 
ABi5 8 
ABt6 10 
ABi7 10 
AB78 12 
AB19 17 

5} z 14In 50p 
4 1 in 50p 
2} o 1 in 50p 
5} o 1 in 50p 
2* x 2in 60p 
2 x lin 44p 
5 z 2}in 84p 
6 z 31n £1-08 
7 x 3in £1ß2 
44 x 3in £1.08 
5 x 310 £1.20 
8 o 3in £t SO 

V.A.T. 
Unless otherwise stated 
a prices are EXCLU- 
SIVE of V.A.T. Please 
add 10% to all orders. 
Carriage: orders under 
f.S + 20p. Over Lo post 
free. 

WAREHOUSE 
20-24 BEAUMONT ROAD, W.4. 

SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc. 
THOUSANDS OF BARGAINS 

Test Equipment * Oscilloscopes * Signal Generators * Counters 
Cabinets * Bridges * Meters * Transmitters * Receivers * Power 
Supplies * Laboratory Equipment * Galvanometers * Audio Equipment * Video Equipment * Meters * Battery Chargers * Motors* Etc. * Etc. 

20 TONS OF ELECTRONIC EQUIPMENT 
Resistors * Relays * Capacitors * Switches * Transformers * Meters * Potentiometers * Component Panels * Semicorductors *Cable * 

Values * Etc. * Etc. * Etc. 
Regret no lists available. Personal callers only. Cash and Carry only. 

AUDIO ACCESSORY SHOP 
17, TURNHAM GREEN, TERRACE, 

CHISWICK W4. 
VALVE AMPLIFIERS 

5 Watt £12.50 50 Watt £39.25 
15 Watt £2450 150 Watt £75.90 
30 Watt £29'50 i 500 Watt £12450 

TRANSISTOR AMPLIFIERS 
FAL Phase 50W £3993 FAL Phase 1]0W ...... £69.95 

DISCO CONSOLES 
FAL Disco Mk 2 £82.99 I FAL Power Disco .... £12375 

(with 70W RMS Amp) 

HEAVY DUTY DISCO LIGHTING 
LOUDSPEAKERS Sound -lighting module .... £7.90 * SPECIAL OFFER PRICE * 3 channel sound -light .... £22.50 

Decca Sin 10 watt HI-FI 
Oilwheel bin dia. £5.25 
Suitable }rpm motor £1'00 

speaker, plus matching 
tweeter £7.50 complete 

Strobengl 4 Joule £ 7.50 

Suitable 2 way Xover £1.21 
Single flashd,box £7 50 
(100W Red, Bice, Gn. Yel.) 

1 Sln. lOW E.M.I.Bohm .... £1850 Triple flash box £1825 
150W Projector and Wheel £2500 

TEAK VENEERED SPEAKER CABINETS 
For 8 x 5in Speaker Size 7} z 11} z 5} £3.50 

Bin + Tweeter 9} a 13) x 5} £5.00 
13 x Bin 10} z 17 x 6 £5,75 
13 z sin + Tweeter 12 x 18} o 81 £7.50 
121n + Tweeter 154 o 18 x 8} £9.00 

REXINE COVERED SPEAKER CABINETS 
Suitable for P.A. or DISCO use; takes 12in. speaker unit. Size approx. 

18 z 18 o 81n. £9.00 
SPEAKER CLOTH 
Available in Black or Green; approx. width 54in. £1.75/yd. 
HEADPHONES 
Type H-202. Features: Mono/stereo switch, Volume controls on each 

channel. Freq. response: 20-20,000Hz. Impedance: 4-16ohms. £4.50 

SGS EA1000 
3W AMPLIFIER 
MODULE £2.45. 
Handbook lop 

Solidev 15W Class 8 
Audio Amp thick film 
Circuit £3.65. 
Handbook 15p. 

TBA 800 5W Audio 
I.C. £1.50. Data 10p. 

UA041 5W Amplifier 
Module £3.75. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

No.k 
No. 

1 500 Carbon resistors, }, 0, 1, 2 watt 
2 100 Electrolytic Condensers 
3 250 Ceramic, Polystyrene, Silver Mica, etc., 

Condensers 
4 250 Polyester, Polycarbonate, Paper, etc., 

Condensers. 
5 25 Potentiometers, assorted 
6 250 High -stab, 1%, 2%, 5% resistors. 
7 50 Assorted Tagstrips 
8 lib Assorted nuts, bolts, washers, spacers, 

etc. 
9 25 Assorted switches, rotary, lever, micro, 

toggle, etc. 
10 50 Preset Potentiometers. 
13 30 Unmarked OC71 Traisistors. 
14 25 Unmarked 250mW Zenerdlode, 4-7V, 5 -IV, 

6.2V, 7-5V, 9;1V, 10V. Measured and tested. 
Please state voltages required. 

15 50 GE Diode 0A47 equivalent. 

ALL COMPONENTS NEW AND UNUSED 
£1 + 25p p.p. per pack, £5 for 5 packs p/tree. 

* * SPECIAL OFFERS * * 
MINIATURE MAINS TRANSFORMER BRI. 240V. SEC. 12V. 100MA 

Manuf.: Hinchley 
Size: 36 a 45 x 40mm. 
F.C. 53mm. 

Price 1-85p. 100-90p ea. 1000 -Sep ea. 10,000-409 ea. 
3 CORE PVC INSULATED MAINS CABLE. GREY ML6650. 307/0.2mm 
Price 100m-£4.50. 1000m-£35. 10,000m-£330. 
O-47mfd. 50V. MYLAR FILM CAPACITOR. Size 1' x 0.35" z 0.65" P.C. 

Mount. 
Price 100-9-9p ea. 1000-5p ea. 10,000-4-3p ea. 
240V. A.C. SOLENOID. Reversible operation; twin cod. Size approx. 
21 x 1} x 11in. 90p ea. 

POWER SUPPLY. 12V. 6.5A. Stabilised Power Supply. Contains 
18-5V. 8-5A. sec. Transformer, 4 x 4000µF 25V. Mallard capacitors, 
2 x 2N3055 on 2 Redpoint heatslnks, 12A., 120V. Bridge rectifier, stabilised 
p.c.b. circuit diagram. The parts alone are worth the asking price of 
£13 each, Inc. carriage. 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
Baker Group 25, 3, 8 or 15 ohm 
Baker Group 35, 3, 8 or 15 ohm 
Baker Group 50/12, 8 or 15 ohm 
Baker Deluxe 
Baker Major 
Baker Superb 
Baker Regent 
Celestion PST8 (for Unilex) 
Celestion MFI000, 8 or 15 ohm 
Celestion HF1300, Mk II 
Celestion G12M, 8 or 15 ohm 
Celestion GI2H, 8 or 15 ohm 
Celestion GI5C, 8 or 15 ohm 
Celestion GI8C, 8 or 15 ohm 
EM 13x8, 3,8or 15 ohm E215 
EM 13 x 8 d/c, 3, 8 or 15 ohm £2.35 
EM 13 x 8 t/tw, 3, 8 or 15 ohm f3.60 
EM 13 x 8 type 350, 8 or 15 ohm E8-25 
EM 8 x 5, cer. mag., 8 ohm EI 65 
EM 8 x 5, 10 watt d/c roll surr., 8 ohm £2.50 
EM 64" 93850, 4 or 8 ohm £2.80 
EM S" 98I32CP, 8 ohm E2.30 
Elac 9 x 5, 59RM109 15 ohm, 59RM114 

8 ohm 
Elac 64" d/c roll surr., 8 ohm 
Elac 64" d/cone, 8 ohm 
Elac Tweeter TW4 4" 
Elac 10" 8 ohm 
Fane Pop 100 watt 18" 
Fane Pop 60 watt 15" 
Fane Pop 50 watt 12" 
Fane Pop 25/2 12" 
Fane Pop 15 watt 12" 
Fane Crescendo 12A or I2B 
Fane Crescendo IS 
Fane Crescendo 18 
Fane 807T 8" d/c roll surr. 8 or 15 ohm E3.85 
Fane 808T 8" d/c 8 or IS ohm E2-75 
Goodmans 8P 8 or 15 ohm E449 
Goodmans 10P 8 or 15 ohm f4-70 
Goodmans 12P 8 or 15 ohm E11-65 
Goodmans 15P 8 or 15 ohm £18.00 
Goodmans I8P 8 or 15 ohm E31-00 
Goodmans I2P-D 8 or 15 ohm E1525 
Goodmans 12P -G 8 or 15 ohm E14-5 
Goodman, I2AX Audiomax 8 or 15 

ohm E39.6 
Goodmans Audiom 100 £9-S 
Goodmans Axent 100 £6.6 
Goodmans Axiom 401 LIS -I 
Goodmans Twinaxiom 8, 8 or 15 ohm E6-7 
Goodmans Twinaxiom 10, 8 or 15 ohm E7-61 
Kef T27 L4 75 
Kef TI5 ES7 
Kef 13110 E6-7 
Kef 8200 E7-5 
Kef 13139 El I.7 
Kef DN8 LI.9 
Kef DN12 £4.1 
Kef DNI3 E2 7S 

Richard Allan 12" d/c 3 or 15 ohm E2 -S 
Richard Allan CGBT 8" d/c 8 ohm f6-3 
WMTI speaker match. trans. 3-I5 ohm LI I 

Wharfedale Super 10 RS/DD f98 
21." 64 ohm, 70mm 8 ohm, 70mm 80 ohm 6 
7" x 4" 3, 8 or 15 ohm E1-38 
8" x 5" 3, 8 or 15 ohm El -38 
10" x 6" 3, 8 or 15 ohm LI -92 
S.T.C.400I G Super Tweeter £6 19 

SPEAKER KITS 
E775 Wharfedale Linton 2 (pair) £19.25 
u.so Wharfedale Glendale 3 (pair) E34-50 

£12.50 Wharfedale Dovedale 3 (pair) E52-00 
E10.75 Richard Allan Twinkit (each) E8-25 

£8.50 Richard Allan Triple 8 (each) E13.00 
E14 -S0 Richard Allan Triple (each) E18-00 

E7.75 Richard Allan Super Triple (each) £21.50 
Goodmans DIN 20 (each) E8-75 
Fane Mode 1 (each) £9.90 
Peerless 20-2 (each) [10-41 
Kefkit 2 (each) E23-50 
Kefkit 3 (each) E3400 
Helme XLK25 (pair) E18-17 
Helme XLK50 (pair) £37.18 
Baker Major Module E10-75 

P.A. and Hi-Fi Speaker Cabinets. 
Send for Free booklet "Choosing a Speaker". 
Carr. and Insurance 75p per kit (LI -50 pair). 

L2S5 
E10.45 
E6.16 

£12.00 
E1S-00 
f24-00 
£33.00 

E2.65 
£3-35 
E2.65 
L1-21 
E2.65 

E22-50 
E13-00 
E11.00 

E6-40 
E4-40 

£29.00 
E36-00 
E47S0 

0 

0 

0 

5 

0 

9 

S 

S 

o 
5 
2 
2 

0 
S 

0 
0 
S 

PA/DISCO AMPLIFIERS 
Carriage and Insurance LI -00 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 

£46- 00 
E2S00 
E30- 00 
f55- 00 

RADIOS/CASSETTES 
Grundig Solo Boy E16-00 
Grundig Top Boy f17.75 
Grundig Party Boy 500 ¿22.75 
Grundig Melody Boy 500 £26.75 
Grundig Elite Boy 500 £26.75 
Grundig Signal 500 £26.50 
Grundig Yacht Boy 210 E34.00 
Grundig Melody Boy 1000 £3875 
Grundig Satellit 2000 E121.00 
Grundig C410 Cassette £28.50 
Grundig RF430 mains radio £26.75 
Grundig RF310 mains radio E22-00 
Tandberg TP4I E43-00 
TT Weekend Auto £18.00 
TT Golf Preset E24 -S0 
TT Colt LI1-S0 
TT Europa E20 -S0 
TT SL53 Cassette E25-75 
TT Studio 60M Cassette £32.75 
TT Studio 73 Cassette 648.00 
Bush VTRI78 5 band (inc. air) E29-00 
Koyo KTRI770 II band E58-95 
Koyo KTR1663 or 1664 8 band E42-00 
Koyo KTR1883 5 band £22.00 
Murphy BA209 Radio/Cassette £32.75 

Carriage and Insurance 75p. 
FREE with each radio -World radio stations 
book. 

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 AU DIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 I HF. Radios etc: IO Swan St., Wilmslow, Cheshire SK9 I HF. 

Telephone Wilmslow 29599 

AM BIT INTERNATIONAL 

'74 Datalogue issue: 
The latest datalogue has more 
data, more new devices than 
ever. Linear, Digital, Discrete, 
LEDS. now 20p 
New trace and professicnel 
price structure for quartity 
buyers. 
NE561B AM/FM PLL £c'9 
NE 562E FM (synth) £; -19 
NE565A FM/FSK £2.55 
N1567V AM/FM tone £2.75 
N'E555V Tinier 772 
CA3089E FM IF £1.95 
CA30900 Stereo dec. £2.55 
SN76660N FM IF £1.01 
,íA753 FM gair £0.919 
MC1310P Stereo dec £2 85 
T5A651 AM/FM/SSB £1-81 
TAD 1C0 AM £1.47 
LM309K 5v lamp £1.90 
NE550/,A723 rag. IC £0- 
710 corr¡parator £0.47 
741 op amp £0.38 
3900 quad amp n 14 DIL really 

versatile £4. : 

1496 bai mix. (SSB) £'í-C2 
LM380 Eudio power amp £Ii- 
T3A81CS 7w rrrs AF £i 50 
8038 sane : ecluare : triangle 

generator. 1300: 1 sweep 
complete aucio generator - 
including 12 pages of da:a 

£3.10 each 
See the dataleoue for more 
details Df more devices. 

TOKO INDUCTORS AN 'D 

FILTERS. Only from AMBIT 
CFS 10.7 FM ceramic £OLO 
CFT 455 cerai>gc £0L5 
CFU 45 ceramic £)50 
MFH *T mechanical £1-35 
KACS 586 HM (CA3089) 30p 
150J now 220K 15p 
CA309CQ 2mH coil 3Up 
MW & IF coi (10mm) 30p 
BLR2011N 19 & 381.;Hz frltel for 

stereo £1.80 
TOKO irductors and filters - 
only Pram' Amb . 

DFM & T=MER constructors: 
FND70 7 seg. LED display 'vjfh 

7490 & 9368 or a DS FG PC3 
£4.50 ea. £4.25 ea z off 

9SH9ODC 220 MA -1z divide bi 1.0 

prescaler ch p. With data 
£7.80 --this month only. 

AMBIT INTERNATIONAL 
(PW7) 

37a High Street, Brentwcod, 
Essex CM14 4RH. (216029) 
New devices I- data .... ... 
PLEASE ADD 10 VAT. P.P. 10p. 
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test equipment but gives detailed information on the 
distortion mechanisms for design work. The other 
standard measurement methods give no indication of 
the relative amplitudes of the various components, 
and are therefore more suitable for routine testing. 

Causes of Non -linearity 
There are many causes of non -linearity, and in- 

clude:- 
1 The inherent curvature of the amplifier 

transfer characteristics. 
2 Mismatch between halves of push-pull stages, 

which causes an excessive even harmonic 
distortion for class A and AB stages. 

3 Cross -over distortion in class B push-pull 
stages, which may produce an increase in per- 
centage distortion as the signal amplitude is 
reduced. 

Spectrum Analysis 
In spectrum analysis the amplitude of each indi- 

vidual frequency component of a waveform is 
measured separately, and these components can be 
summed to calculate a total harmonic distortion fac- 
tor if required. This instrument is called a spectrum 
(or wave) analyser or a frequency selective volt- 
meter. It can be designed on two different principles, 
but is essentially a narrow band filter which can be 
tuned over any part of the audio band. It can be used 
to measure harmonic distortion as shown in Fig. 2. 

The bandwidth of the filter is very narrow, per- 
haps 3Hz, so that it is possible to measure the ampli- 
tude of any selected harmonic without measuring 
an unwanted harmonic or the fundamental. If for 
example the fundamental were 1V and the amplifier 
output had a 2nd harmonic content of 0.01%, then 
the analyser has to measure a 011mV signal at 2kHz 
without reading the 1V fundamental. This 80dB 
dynamic range illustrates the complexity, and hence 
cost, of this technique. 

Spectrum analyser 

0 
Low distortion Amplifier Narrow band Meter 
oscillator under test tunable filter 

Amplitude 

OdB 

f, 
input spectrum 

Amplitude 

OdB 

-40dB 

Frequency Frequency 
ti f2 t3 f4 

Output spectrum 

Fig. 2: Harmonic distortion measurement by spectrum analysis. 

A low distortion input signal is applied to the 
amplifier under test, and the spectrum analyser is 
used to measure the amplitudes of the fundamental 
and each harmonic in turn. This measurement can be 
made either in absolute terms, or as shown in the 

figure, in relative terms. If a single figure is required 
for total harmonic distortion the terms can be sum- 
med on an RMS basis. Then total harmonic distortion 
D% is given by;- 

D -- v v22 
+ V32 + V42 

V, 
> 100°;, 

For example, if: 
Vi=IV (Fundamental) 
V2=0.1mV (2nd Harmonic) 
V3=0.3mV (3rd Harmonic) 
Vi= 0 . lmV (4th Harmonic) 

Then:- 

%/0-12 + 0.32 + 0.12 
1000 

100° 0.033% 

A similar arrangement can be used to measure 
intermodulation products, as shown in Fig. 3. To simu- 
late actual operating conditions the two frequencies 
and their relative levels can be varied, producing 
an infinite variety of test conditions! In instrumenta- 
tions applications these values would be chosen to 
represent particular test requirements, but for audio 
applications two standard methods may be used. 

Two tone source Amplifier Spectrum analyser 
under test 

Amplitude 

u 

Amplitude 

Frequency 

Mermodulation 
terms 

I 1. Frequency 

Fig. 3: Intermodu/ation measurement by spectrum analysis. 

One advantage of two frequency intermodulation 
distortion measurements is that the test signals need 
not have a low HARMONIC distortion content if suit- 
able frequencies are used. For example if signals of 
1.1kHz and 900Hz are used, then possible intermodu- 
lation terms are:- 

A+B =1100+ 900=2kHz 
A-B =1100- 900=200Hz 
A+ 2B =1100+ 1800 = 2.9kHz 
A - 2B =4100 - 1800 = 700Hz 

etc etc 

The harmonic distortion terms inherent in the two 
sources will be 

2A 2.2kHz and 2B 1.8kHz 
3A 3.3kHz 3B 2.7kHz 
4A 4.4kHz 4B 3.6kHz 

etc etc 

These harmonic distortion terms are well separated 
from the intermodulation terms, allowing them to be 
distinguished on the spectrum analyser. 
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Distortion Factor Meter 
If a plot of total harmonic distortion against fre- 

quency is required for several different amplifier 
power levels then it is laborious to use a spectrum 
analyser and calculate the results. The distortion 
factor meter is designed to make such measurements 
quickly and simply, but cannot indicate the indi- 
vidual distortion components. The basic block dia- 
gram is shown in Fig. 4. 

CKce 7 

o > 
THD meter 

1 

V -2° 

Low distortion Amplifier Notch 
oscillator under test filter 

Fig. 4: Total harmonic distortion measuremen t. 

Meter 

The fundamental is eliminated by a narrow band 
rejection filter and the total harmonic content of the 
residue measured. The narrow band filter may be a 
bridged or parallel T or a Wein bridge and can be 
tuned over the audio band. When the switch is in 
position 1 the fundamental plus distortion is 
measured, while in position 2 the distortion only is 
measured. Then the THD is given by: 

VV22 i V32 + V42 -+ . 

THD= y 100°; 
1/V12 F' V22 -i- V32 .i V42 + .... 

In normal audio equipment the distortion is low 
(less than 1%) and this expression approximates to 
the previous equation: 

THD = N/ V22 .f V32 + V42 + .... 100°; 
V, 

This assumes that the final detector and meter 
measures a true RMS value. In practice such meters 
are expensive, and either an average or pseudo- 
RMS reading meter may be used. A pseudo-RMS 
reading meter uses diodes or other non-linear ele- 
ments to give a reading which is approximately cor- 
rect for waveforms with a high harmonic content 
such as a squarewave or noise. When an average 
reading meter is used the difference between this and 
the correct RMS reading is less than 1 part in 100 
even for distortions of up to 14% and may be ignored. 
However true RMS reading meters are important 
for some other applications. 

CCIF Intermodulation Measurement 
As previously discussed the main advantage of the 

two frequency methods of intermodulation measure- 
ment is that a very low distortion source may not be 
required. There are methods to CCIF (Comite Con- 
sultatif International Telephonique) and SMPTE 
(Society of Motion Picture and Television Engineers) 
standards. The two methods may give widely differ- 
ing results and it is revealing to use them both in 
performance measurements. For the CCIF measure- 
ment the test signal consists of two sinewaves of 
equal amplitude but close together in frequency. The 
basic block diagram is shown in Fig. 5. 

Fig. 6: Intermodulation distortion measurement (SMPTE standards). 

In the measurement the low frequency tone fi is re- 
moved by a high pass filter, leaving an amplitude 
modulated waveform at a carrier frequency of f2 

which is detected and indicated on M2. The inter - 
modulation distortion is given by the conventional 
expression for modulation depth. 

sidebands level M2 x 
carrier level 

Practical Information 

Two tone source Amplifier 
under test 

Low pass 
filter 

áM1 
IM (CCIF) meter 

M2 

Fig. 5: Intermodulation distortion measurement (CCIF standards). 

Two frequencies (perhaps J-1kHz and 900Hz) are 
summed and applied to the amplifier under test. The 
low pass filter removes all the odd order inter - 
modulation products, (2f1-f2), (3f1 -2f2), etc, and 
the sum components, (fi+f2), (2f, + f2), etc. The even 
order intermodulation products, (fi-f2), 2(fi-f2), 
3(fi-f2), etc, are indicated on a peak reading meter 
M2. This is compared with the peak reading on Ml 
for the input signal and the IM distortion cal- 
culated:- 

IM(CCIF)'=M1 x 100% 

Although this technique only indicates an inter - 
modulation distortion figure obtained by measuring 
certain even order components it is still useful for 
routine testing. 

SMPTE Intermodulation Measurement 
In the SMPTE method two tones widely separated 

in frequency are used, with the amplitude of the low 
frequency fi being four times that of the high fre- 
quency f2. Typical frequencies would be 1kHz and 
10kHz. When this two tone signal is amplified by a 
non-linear system the intermodulation will produce 
sidebands symmetrically spaced about f2. For 
example, (f2±fi), (f2±2f1), etc. The basic block dia- 
gram is shown in Fig. 6. 

High pass 
filter Detector 

M1 

M2 

Two tone source Amplifier IM(SMPTE) meter 
under test 

IM (SMPTE) = 
M1 

When measurements are made on an amplifier 
using the techniques discussed it is found that there 
is no simple rule for comparing the different results, 
and each technique has its own advantages and dis- 
advantages. Most published amplifier specifications 
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SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD 

Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

EX. G.P.O. Only la05p P59 &eP 1ach 
TELEPHONE DIALS 

Standard Post Office type. Guaranteed in 
working order. 

Only 2112 p POST & PACKING 16i fi/rrrGrrrr 
Tested and 
Guaranteed 
Paks 

B79 

881 

H35 

H38 

4 

10 

100 

30 

1 0000 PIVilla 1p Plaºliés 55p 
Reed witches, i' long. 
+" diaS. High Speed P.O. 55P 
type 
Mixed Diodes, Germ. 55p Gold bonded, etc. 
Marked and Unmarked. 
Short lead Transistors, 55p NPN Silicon Planar types 

H39 Ó 4 Gates BMC 
rated 

r962, 2 Flip 55p 
Flops BMC 945 

SII Power translators CC., H41 

H63 

H64 

2 

4 

4 

comp pair BD131/132 
2N3055 type NPN SII. 55p power transistors. Below 
spec. devices 
3819 N Channel FETs 55p 2N3619 In plastic case 

Unmarked 
Untested Paks 

BI 5U GerPm,aniumqnd 
RF 

Transistors 
PN AF 

B66 150 Germanium Diodes 
Min. Blase type 

884 
100 glass equivato 0A200, 

0A202 
Sil. Diodes sub. min. 55p IN914 and 18916 types 

H16 15 Experimenters' Pak o1 55p Integrated Circuits, Data 
supplied 

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

H67 i o 3819N Channel FETs 55p plastic case type 

886 100 

55p 

55p 
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 
normal coil Ignition 

rlalOp system. 
each 

\ 

X Fl ' us : ton 
Intercom Telephones 
Exactly as internal telephone systems still in 
everyday use when automatic internal ex- 
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable 22p per 
yard. Price of each instrument is independent 
of the number of ways. 

£2.75 p.p.38Lp Per Instrument 

p 

Cable can be sent by Parcel Post. Post and 
Packing per 50 yds. 731p. 
Extension Telephones.,711p each. p.p 271p. 
£1.37} for 2. P.&P. 55p. 
These phones are extensions and do not con- 
tain bells. 

Electronic Transistor 
Ignition £6.60 Complete kit 

incl. V.A.T. 
p.6 p. 11p 

Ready built & tested unit £9'90 int. V.A.T. 
Now in kit form, we offer this "up-to-the- 
minute" electronic ignition system. Simple to 
make, full instructions supplied with these 
outstanding features. Transistor and con- 
ventional switchablllty, burglar proof lock -up 
and automatic alarm, negative and positive 
compatibility. 

ro - 

New X Hatch 
Our new vastly improved Mark Two Cross 

Hatch Generator is now available 
Featuring plug in IC's and a more sensitive 
sync. pick-up circuit. The case is virtually 
unbreakable-Ideal for the engineer's tool 
box-and only measures 3' x S}' x 3'. We have 
already received a large order from a major 
T.V. Rental company. 
Ready built Co kplete 

only J} {y1G}7/( I L 
(includes V.A.T. and p. & p.but no batteries) 

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 tree 
catalogue. 

Our very popular 4p transistors 
TYPE "A" PNP Silicon alloy, TO -5 can 
TYPE "B" PNP Silicon, plastic encapsulation 
TYPE "E" PNP Germanium AF or RF 
TYPE "F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

RELAYS FOR 
VARIOUS TYPES 7r_ I I 

On 
P 

High Speed 

Magnetic 
Counter 

4 digit (non -reset) 24V or 48V (state which) 
4 x 1 x 1 ,n. 33p. P.6P. Sp. 

l'I 

Plastic Power 
Transistors , 

NOW IN 
TWO 
RANGES 
These are 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available 
In NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 
Range 1. VCE. Min 15. HFE Min 15. 

1-12 13-25 26-50 
40 Watt 22p 20p 18p 
90 Watt 204P 240 22p 
Range 2. VCE. Min. 40. HFE Min 40 

1-12 13-25 28-50 
40 Watt 33p 31p 29p 
90 Watt 3$4p 36}p 33p 
Complementary pairs matched for gain at 
3 amps. 11p extra per pair. Please state NPN 
or PNP on order. 

LM380 Audio I.C. as featured In Practical 
Wireless Dec. issue, complete with application 
data Et 10p. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very com- 
petitive prices (from 11p each). These are all 
listed in our FREE Catalogue, see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, liquid 
measure, weights etc. 
'ocket Size 15p Wall Chart ISp 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 1819 each 1 Now new low profile 
16 pin type at 10p 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. N.B. Books are void of 
V.A.T. 

Send for lists of publications 

iiimiAiiiiiid 

Our famous P1 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. 

lip P 6 P on this Pak. 

Please ask for Pak P.1. only 22p 
01%1/ 

% 

Ì 
lease send me the FREE Bi -Pre -Palls 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 THESE GOODS WITH ACCESS 

Dept.D. 222.224 WEST ROAD, WESTCLIFFON-SEA, ESSEX. 

TELEPHONE. SOUTHEND (0702) 46344. 
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ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS E 
EMI 13" x 80 3, 8 or 15 ohm 

With Co -Axial Tweeter .. 
Twin Tweeter 

Type 350 8 or 15 ohm, 
20 watt 

64" 8 ohm, 10 watt 
8" 8 ohm, 10 watt 

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

8 ohm, 10 watt 2 45 
GOODMANS 64" 8 ohm 

Dualcone .. .. .. 

2 05 
2.20 
3.55 

0.00 
2.70 
3.75 
5.50 
1.20 

1.00 

ELAC 8' 8 ohm Dualcone .. 
FLAC 8 ohm Dualcone 10 watt 
FANE 7"x4" 3 or 8 ohm.. 

8" Dualcone 8 ohm.. 
CELESTION 8" 15 ohm .. 
ADASTRA 10" 8 or 15 ohm, 

10 watt 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt 
P. & P. .. 

5" 8 ohm, 5 watt C/Meg. .. 
2}" 8 ohm or 64 ohm .. 

P. & P. .. 

E 
2-10 
3.35 
1-00 
2.40 
1.55 

3-05 

7a5 
25 
05 
50 
10 

TWEETER & CROSSOVER 
EMI 3f" 3 or 8 ohm C/Mag .. 1-00 
Cone Tweeter 8 or 15 ohm, 

10 watt . 2.40 
Cone Tweeter 8 ohm, 3 watt 1.40 
Horn Tweeter 8 ohm, 20 watt 5.85 
KIT FORM CABINETS TEAK VE 
12 x 12 x 5 with 8" 8" x 5" or 

63" and 3f" cut out.. . 2.45 
17 x 10 x 9 with 8" or 13" o 8" 

cutout .. .. .. 350 

Dome Tweeter 8 ohm, 30 watt 4.65 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (16 

P. & P. .. 

NEER 
18x11 o9 with 13"x8"cutout 

for EMI 350 .. .. .. 

P. & P. ea. 

1.05 
10 

4.25 

.35 

MICROPHONES 
CM20 Crystal Hand .. -50 
CM70 Planet stick metal, 

switch crystal 1.55 
DM160 Dynamic uni -dir, ball 

metal .. 3.95 
UD130 50K/600 ohm, uni -dir 

ball me al .. .. .. 5.50 
SOLDERING IRONS 
ANTEX CN240 15 watt .. 1.60 

SK 1 Kit (15 watt Iron 
2 spare Bib etc.).. 2.65 

5.75 
CONDENSER MIKE 600 ohm, 

uni -dit . 7.90 
Cassette Stick Mike with R. 

Control on/off switch 
(2.5 & 3-5mm J/Ply) .. 1.35 

P.4. P. 15 

X25 25 watt (low 
leakage) .. 1.60 

P. 6 P. 10 
CARTRIDGES 
ACOS GP91/2SC or GP91/3SC 

Stereo comp. .. 1.00 
GP93/1 Stereo crys... 1.35 
GP94/1 Stereo crys... 1-75 
GP95/l .. . 1.35 
GP96/1 .. .. 1.75 
GP101 .. .. .. .75 
GP104 .. .. .. 1.60 

SONOTONE 
9THAC Stereo cer. diem. 1.80 

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 

LOW NOISE CASSETTES 
1-5 6-10 11-20 

C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 10p 

5f" Reels .. .. .. 22p 
7" Reels .. .. .. 250 

19 -TI Stereo crystal 00 
BSR SC5M Stereo ceramic 2.25 

SX5H Stereo crystal .. 1.60 
SX5M Stereo crystal .. 1.60 
X5H Mono/stereo .. 1.25 
X5M Mono/stereo 1.25 

GOLDRING G800 G850 £3.05 E2-05 
STYLI for above cartridges 
Sapphire .35 D. Diamond 1.25 
GOLDRING G800 G850 1.65 

P. 6 P. OS 

lighter socket) 8, 7.5 or 9 
d.c. output at 300mA .. 2.20 

P. B P. .10 

Stnd. LP DP 
7" 70p 1.O0p 1.30p 
P. & P. 1-3, 9p ea. 4 or more, lot 30p 

Cassette Head Cleaner 35p 
P. & P. 1-5, 3p ea. 6-10, 15p lot. 

11-20, Post Free. 

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. 29 400 
12's Cassette Case Ref. 34 51.00 
Stylus Balance Ref. 32A 1.15 
Spirit Lever Ref. 46 '50 
HI -Fi Stereo Test Cassette 1.90 
Groove-Kleen Record Cleaner 1.90 

P. 6 P. -10 

CASSETTE CASES lop 
P. & P. 1-3, 5p ea. 4 or more, 20p 

BUDGET SPEAKER 
SYSTEMS 

1. Pr. of 10watt Bohm 2 speaker 
system in deluxe teak veneer 
cabinet 18' x 11' x 9' wired, 
Inc. plugs. E25.00 per pair. 

2. Pr. of 20watt Bohm 2 speaker 
system, freq. response 50 c.p.s. 
0 17,000 c.p.s. Teak veneer cab. 

211' x 12' x 9" with 12ft. cable 
and plugs. £29.05 per pair. 

Send 25p for COMPLETE CATALOGUE, refundable upon first order 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Riversdale Electronics 
Mail Order Department = 

P.O. Box 470, Manchester M60 4 BU. 

AR -2020 
Quadraphonic Receiver 

Digital Thermometer ID -1390 «EDO 
Pocket Calculator IC-2006Dato; 

QUO' 

Ultrasonic Cleaner GD -1150 

Small Engine Tune -Up Meter 
CM -1045 

there's always 
something new 
from Heathkit 

Handcrafted electronics with kit savings and plus values. 
Whatever your requirements ... Quadraphonics, Calculators, 
Digital home electronics, Ultrasonics, Automotive testers, etc., 
we offer something for every interest - every walk of life. 

Want to know more? Read all about the wonderful world 
of Heathkit electronics in the FREE Catalogue. 

Free 
Please send me the FREE Heathkit Cata- 
logue & details of Monthly budget plans. 

NAME 

ADDRESS 

HEATH (GLOS. ) LTD. DEPT PW/6/74 
Bristol Road, 
Gloucester GL2-6EE 

SHOWROOM LONDON:- 233 Tottenham Ct. Rd. 
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give the total harmonic distortion curves for various 
power levels, but intermodulation methods are valu- 
able for very low distortion levels (less than 0.25% ). 
In general for intermodulation measurements the 
peak to peak input voltage should be the same as for 
simple harmonic distortion measurements, and all the 
frequencies involved should be within the pass band 
of the amplifier under the test. 

Naturally the test signals should be combined in 
a way which does not introduce any intermodulation, 
the virtual earth summing amplifier is ideal, and the 
measuring instrumentation itself should be above 
reproach from a distortion and noise viewpoint. 

Basic Causes and Cures 
In a class B push-pull amplifier one output transis- 

tor conducts for one half of the cycle, and the other 
transistor conducts for the other half of the cycle. 
This gives an improved efficiency over a class A 
amplifier and is extensively used in audio power 
stages. However, due to the 0.6V base to emitter 
potential required for each transistor there is a 
region of input voltage around OV where the output 
voltage is very small. 

V¡ 

Output transistors 
+Vcc 

vo 

1.2 volts 

vo 

O 

Output transistors 
+v« 

Fig. 8 : Reduction of distortion of output stage by overall negative 
feedback. 

response around the loop has to be maintained far 
outside the audio band. If an amplifier had 2% 

v« distortion without feedback, and its gain were re- 
duced by 26dB, we would now expect the distortion 
to be reduced to 0.1%. 

vo For a conservatively designed system this would 
be correct in practice, and at low levels. However 
at high signal levels the slope of the input/output 
gain characteristics will change. It can be shown that 
although the 2nd harmonic distortion may be re, 
duced, the 3rd and higher order distortions may be 

+v" INCREASED by the feedback around the loop. The 
net result might be that the amplifier might actually 
need 35dB of feedback to reduce the THD to 0.1%. 
Clearly, it is important to reduce the distortion to an 
absolute minimum BEFORE applying overall feed- 

cKcs7e back. 

Fig. 7: Distortion production in complementary c/ass B emitter follower 
power amplifier output stage. 

As shown in Fig. 7 this produces considerable 
crossover distortion and a reduction of gain in this 
region. The main problem in audio power amplifier 
design is the reduction of crossover distortion with- 
out degrading the thermal stability of the output 
stage, and many articles have been written on this 
aspect. The simplest remedy is to enclose the class 
B output stage within a negative feedback loop to 
reduce this distortion, as shown in Fig. 8. 

The loop gain "forces" the input voltage of the 
output stage so that this non-linear transition is as 
rapid as possible. This arrangement has several 
disadvantages. Firstly, the amount of feedback 
needed is considerable and, secondly, the distortion 
has a high harmonic content so that the frequency 

cKcsa 

Bias network 

Output transistors 
+vec 

20 mA quiescent 
current 

-v« 

Fig. 9: Distortion reduction in class B output stage by means of a small 
quiescent current. 
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±-17- 

Fig. 10: A plot of output voltage against input current for the output 
stage of Fig. 7. 

The basic circuit of Fig. 8 can be improved by 
biasing the transistors so that each conducts slightly 
even when there is no input signal, as shown in Fig. 9. 
This is very effective in reducing crossover distortion 
but may introduce the danger of thermal runaway. 
One treatment has the driver stage directly coupled 
to the load at low signal levels, but allows the output 
stage to conduct only at high signal levels. This gives 
a high efficiency but needs a special driver trans- 
former. Another proposal adds a non-linear resistance 
network in the base circuit of complementary output 
transistors to compensate for the non-linear input 
impedance at low signal levels. 

16 

14 

STD8112 

2N3055 

o 
0.01 0 1 1 

Collector current (amps) 
10 

ctrcó°a 

Fig. 11: The beta dropout characteristics for two transistor types. 

However since a transistor is essentially a current 
operated device, the output voltage of Fig. 7 more 
closely reproduces the input CURRENT, as shown 
in Fig. U. There is still a residual non -linearity near 
the crossover due to the decrease in /3 at low current 
levels in the output transistors, and also non -linearity 
over the whole transfer characteristics due to 
changes over the whole region. The popular 2N3055 
type is poor in this respect, with the triple diffused 
planar power transistor giving an improved perfor- 
mance at a price. This is illustrated in Fig. 11. 

Since the input impedance of the output transistors 
becomes high when the input voltage is near zero, 
the current drive must be supplied from a high 
impedance source. At each zero crossing the transis- 
tor drive can more readily step the necessary 1.2V. If 
suitable precautions are observed then thermal 
stability is not impaired. 

To be continued 

iE 
IN THE 

JUNE ISSUE 

THE VLP SYSTEM 
The Philips video long play disc system at present 
under development offers a reasonable cost home 
colour video playback system. The discs them- 
selves are similar to conventional gramophone LP 
records and can be mass -pressed in the same way. 
The whole system has many ingenious features, 
from the way in which the full PAL signal plus 
sound is impressed on the disc as a modulated 
pattern of pits and scanned for playback by a laser 
to the signal encoding and automatic control 
techniques used. 

PYE COLOUR RECEIVER FAULTS 
Paul Soanes describes various fault conditions 
commonly experienced in the Pye group's 691, 693 
and 697 single -standard colour chassis. 

IC IF PREAMPLIFIER 
Lack of gain in an i.f. strip can be overcome by 
adding a preamplifier between the tuner unit and 
the i.f, strip. The problem can occur when a 

different type of tuner unit is being used or a set 
is being assembled from various surplus units 
The preamplifier to be described uses a itA703C 
i.c. and was designed for use in a colour receiver. 

SERVICING TV RECEIVERS 
The next chassis to be dealt with by Les Lawry - 
Johns is the Philips 300 series single -standard 
monochrome chassis. 

PLUS ALL THE REGULAR FEATURES 

Details of the June issue are subject to the current 
national situation at time of going to press. 

TO 
(Name of Newsagent) 

P/ease reserve/deliver the ' JUNE issue of 
TELEVISION (25p) and continue every month until 
further notice. 

NAME 

ADDRESS 
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MAPLIN ELECTRONIC SUPPLIES 

Model 120 

Centurion PROJECTS DESERVE A 
PROFESSIONAL QUALITY INSTRU- 
MENT CASE -4 MODELS 

i'llAi: 
Model 120 all aluminium two part 
construction. Top and sides, blue 
hammer finish, front, rear and 
base: white. Others: mild steel 
three part construction.Top, 

base, sides and detachable 
rear panel, blue hammer. Detach- 
able aluminium front panel finished in white. ' 

Dimensions in inches. Model 320 
Model W 
120 8 
220 8 
221 8 

LARGE 
or 

SMALL 

H D 
20 6 
fi 30 
fi 6 

920 12 12 
Chaalis for model 320 21.75 extra. 
Please send s.a.e. for free illustrated Lead t. 

Price 
£1-85 
£2 85 
£2-90 
£575 

ORGAN BUILDERS 
MES announce the .ery latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from C8 to C9. * Each frequency 
digitally derived from a SINGLE hi. master oscillator. * Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 
DRIFTS I * 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 
3710. x 4.5in. * Very low power consumption. 
* EXTREMELY ECONOMICAL 
PRICE. * Ready built, ,tested 
and fully guaranteed. 
DMO2T (with tremulant) ONLY 
£1425. 
DM02 (without tremulant) £1285. 

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

Trade enquiries 
welcome. 

SAJIIO 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 
DMO.2 (when 07 notes are available). Square wave 
outputs may be modified to saw -tooth by the addition 
of a few wmpone,nts. SAJ110: £2.63 each OR special 
price for pack of 12: 225-00. S.a.e. please for data sheet. 

*SAME 
GDAGY 

SERSVICE 

MAPLIN: Prniected site of Lon.iiiiiiii third airport. 

TRANSISTORS, DIODES & IC's. 
AC127 25p IIF194 lop OAP() 7p 
AC128 lop BFY51 22p 0A01 Op 
ACI76 17p MPF102 389 1N914 4p 
AD149 97p 0C44 20p 1N4148 49 
A D161/2 729 0071 20p 1N4001 Op 
BC107 lop TIS43 28p 1N4002 Bhp 
ßC108 10p 2N1711 24p 1N4003 7p 
BC109 10p 2N2219 25p 1N4004 75p 
BC147 10D 2N2648 45p 1N4005 Op 
BC148 10p 2N2905 83p 1N4006 8{p 
BC149 12p 2N2907 25p 1N4007 9p 
BC168 18p 2N29260 10p W005 80D 
BC169C 12p 2N2926Y 10p WO4 83p 
BC1S2L 10p 2N29280 lop 741C 8 -pin 
BC204 149 2N3053 18p D.I.L. 88p 
BC209C 14p 2N3055 49p 741C 14 -pin 
BD131 459 2N3819 80p D.I.L. 45p 
BD132 549 AA119 7p D.I.L. Sockets 
BD131/2 £180 BY127 18p 8 -pin 20p 
BD135 3119 BY164 58p 14 -pin lop 
See our catalogue for our full range of transistors. 74 series 
I.C.'e bridges etc.. 

CAPACITORS 
Sub -miniature 
Axial lead electrolytic 
Mfd V Price Mfd V Price 

1 63 Op 68 6-38D 
1.6 63 ' 8p 68 16 8p 
2.2 63 Op 68 63 10p 
3.3 63 8p 100 4 Op Mfd V Price 
4-7 63 Bp 100 10 Op 470 6.3 Bp 
8-8 40 Op 100 25 Op 470 10 10p 
8-8 63 Op 100 40 Op 470 25 12p 

10 25 Op 100 69 12p 470 40 18p 
10 83 Op 150 6-3 Op 680 6-3 lop 
15 16 Op 150 16 Op 680 16 12p 
15 40 Op 150 25 Op 680 25 18p 
15 63 Op 150 40 10P 680 40 229 
22 10 Op 150 63 12p 1000 4 lOp 
22 25 Op 220 4 Op 1000 10 12p 
22 63 Op 220 10 Op 1000 16 18p 
33 6.3 Op 220 16 Op 1000 25 22p 
33 16 OD 220 25 10p 1500 6-3 12p 
33 40 Op 220 40 12p 1500 10 18p 
47 4 Op 220 63 18p 1500 16 22p 
47 10 Op 330 4 8p 2200 6-3 18p 
47 25 Op 330 10 Op 2200 10 22p 
47 40 Op 330 16 lOp 3300 6.3 22p 
47 63 Op 330 63 22p 4700 4 22p 

OMNIUM 
GATHERUM 

PP3, 6 etc, battery clip dual mis. 91) 

PPI, 9 etc. battery clip separate per pair Op 

Pair crocodile clips 1 red, 1 black insulated 
sleeve. 10p 

Solder Multitore 22swg 10 metres 20p 

Silicone grease in special dispenser 20m1. 43P 

Red neon 240V panel mounting 25p 

Lacing Cord Strong rayon cored PVC 
25m. 51p 

Panel fuse holders 20mm 20p: 15" 35p 

Transformers 
LT700 min. output transformer Prl. 1.2k 11 
Sec. 50 200mW 50p 

Sub -min. Mains Transformer 
6-0-6V 100mA 95D 

12.0-12V 50mA 95p 
Size:Both approx. 30 x 27 x 25mm. 

Min. Maine Transformer (Size: 48 x 31 x 
38mm) O.12V 250mA, 0-12V 250mA £1 -SO 

Mains transformer MT3AT 
Prl. 200-220.240V, Sec. 12-15-20-24-30V 2A 

2831 
Mains Transformer MT208AT 
Pri. 200-220-240V, Sec. 0.15-20V 1A, 
0-15.20V IA £895 
Also in stock: Wide range of brass and nylon 
nuts, bolts and washers + .solder tags, 
shakeproof washers etc. 

PLUGS AND SOCKETS 

DIN PLUGS 
2 pin (1 fiat) Op 
3 pin 99 
4 pin, 5 pin A 
(180°), 5 pin B 
(240°), 6 pin 10p 

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

ilt° 
MAINS 
P360 3 pin 1 -IA 
chassis plug with 
line socket. Per 
pair 28p 
SA 2190 3 pin 5A 
chassis plug 20p 
SA 1862 Line socket 
for above 23p 

McMURDO 
RP8 8 way chassis 
plug 47p 

cf09 .1 
RS8 8 way chassis 
socket 82p 

PHONO 
Plug plastic 5p 
Plug screened l2p 
Chassis socket 4p 

JACK 
Std. I" mono plug 
Plastic 18p 
Screened lip 

Std. 5" stereo plug 
Plastic 18p 
Screened S0p 
Open mono socket 
I" 10D: Moulded 
mono socket I" with 
2 break contacts 
14p; Moulded stereo 
socket I" with 3 
break contacts 18p; 
3lmm. plug plastic 
9p; Bereelled 15p; 
open socket OD. 

WE KNOW YOU NEED 
IT! 

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

clear illustrations 
A 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 Bret 
step towards real service 
NOWI Send ONLY 25p 
for 

r 
beautifully 

produced catalogue and 
leave the rest to us! 

POTENTIOMETERS 
Rotary miniature carbon track I" spindle 

Single gang Lin or Log 
5k, 10k, 25k, 50k, 100k, 250k, 
500k, 1M, 2M (and lk Lin) 14D 

Dual gang 
(Stereo) without 
switch Log or Lin 
5k to 2M as 
above 44p. 

Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M as above 29p 

PRESETS 
Sub -miniature 01W 
Vert or Boris 
100, 250, 500, 1k, 
2-8k, 5k, 10k, 25k, 
50k, 100k, 250k, 
500k, 1M Op 

á 

c LINEARS A3o4s 69p 
LI10042C. TO99 (TO5), FET i/p Op Amp £4 .25p L\í301A. 8 -pin DIL. Op Amp 50p 
MC1303L. 14 -pin DIL. Stereo Preamplifier £l -39p 
MC131OP. 14 -pin DIL. Fed Stereo Decoder (no coils 

needed) £S -15p 
MFC6040. electronic attenuator 95p 
NIt'C8010. 8 -pin base, 1W Audio Power Amp £1'37p 
M FC4000B I watt Audio Amp 38p 
NE555V. 8 -pin DIL, Precision Timer 79 NE561B. 16 -pin DIL, Phase Locked Loop £4 48p 
803402N Amplifier/Multiplier £1.89p 
SG1495D. 14 -pin DIL Four Quadrant Analogue Multi- 

plier £2.70P 
µÁ723C. TO99 (TO5), 2 to 37V Voltage Regulator 80p 
4A723C. 14 -pin DIL, 2 to 37V Voltage Regulator 80p 
µA741C. 8 -pin DIL. Op Amp 38p 
µA741C, 14 -pin DIL, Op Amp 45p 
µ.4747C. 14 -pin DIL, Dual Op Amp £105p 
µA748C. 8 -pin DIL. Op Amp 39p 
ZN414. T05. TRF Radio £1 20p 
Full data, pin connexions. etc., on nearly all types listed in our catalogue. Price 25p 

RESISTORS 
Carbon Film 5W 5% 111 to 1M; 10% 1.2M to 10M Ell 
Carbon Film IW 5% la to 10lì; 10% 1-2M to 10M E12 
Carbon Film IW 5% 110 to 910k E12 a E24 
Carbon Film 1W 5% 10R to 10M E12 
Metal Oxide IW 2% ó 100 to 1M E12 A E24 
Wirewound 2IW 10% 0.42obms to 0.47ohms E12 
Wirewound 25W 5% 'ohm to 270ohme E12 

lp 
lp 
lp 

Sip 
9p 

l2p 
l2p 

Ell values 10, 12, 15, 18, 22, 27, 33, 39, 47, 58, 68, 82 and decades 
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 82, 75, 91 and decades 

SWITCHES 
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 82p. 
Mains rotary DPST 250V 2A 20p. 

AilDE Push to make 
non -locking 
14p 

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

Slide Sub- 
miniature 

DPDT 9p 

Sub -miniature toggle DPDT 
(12 x 12.5 x 14mm excl. 
toggle) 250V 3A 79p 

VAT Please add 10% 
to the final total. 

Post & packing FREE in U.K. 
(lOp handling charge on orders under 50p.) 

Orders and enquiries for catalogues to MAPLI N 
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh, 
Essex. PHONE SOUTHEND (0702) 44101 
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TOP QUALITY-LOW COST 

(N[[í1[1/ Lam] 

P.R.40 
SOLID STATE 

R.F. PRESELECTOR 

The PR40 R.F. Preseleccor is the solid state version of the world famous 
PR30 which it now supercedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the rage 1.5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee ... E1I 13 Carr./VAT 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 rage-no gaps. Medium waves-Trawlers-Ship / Shore 
Telephone-All Six Amateur Bands 160-10 metres-International Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM/CW/SSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). [16.40 
Stamp brings illustrated leaflets. Carr VAT Pa.d 

ON THE DESIGN STAFF- 
G3SZM G3IRE 

AMATEUR RADIO EQUIPMENT 

CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres wich 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 E32-56 Carr./VAT Paid 

NOTE. The CR70A has achieved a world wide reputation for quality 
and performance, and is exported to many countries throughout the 
world. 
Illustrated leaflets are sent on request, together with lists of un- 
solicited testimonials, the original letters being available for inspection 
at any time. 

CD DA R It EQUIPMENT SUPPLIERSS TO H.M. ANO OVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090-63-61901 BN I5 - 8TZ 

E5, SIR! .there are over 
8,000 electronic 
components 
WITHIN A FEW 
FEET OF YOU ! 

The first thing you need, to enable you to get your com- 
ponents quickly, easily, economically, is a copy of the 240 

page Home Radio Components Catalogue. 
Apart from listing the vast range of lines we stock, it contains 
details of our popular Credit Account Service and many 
other items of useful information. For example, as there are 
several ways of ordering, several ways of paying and several 
ways of delivery, the pros and cons of all methods are clearly 
set out in the catalogue. 

r 

i 

Please write your Neme and Address in block capitals 

Name i 
I 

Home Radio (Components) Ltd. "ºa No º+nw. tondun 

Dept.PW, 234-240 London Road, Mitcham, CR4 3HD. 
mm a.a. a. s, s.a.a. sa.r 

Address 

That is, assuming you 
are on the telephone. 

If you're not, the distance is 
between you and your near- 
est post box. 

We have the reputation of providing the best -organised 
service ever offered to buyers of electronic components. Of 
course, to make good use of this service you need the cata- 
logue. It costs 55 pence, plus 22p post and packing, and when 
you recieve your copy you'll agree it's the best investment 
you've made for a long time. Moreover with the catalogue we 
give you 10 Vouchers each worth 5 pence against orders, an 

up-to-date price list and a Bookmark with a useful list of 
technical abbreviations. 

Send off the coupon today with cheque or 
Postal Order for 77p. Your catalogue will 
come by return post. 

The price of 77p applies only to catalogues 
purchased by customers in the U.K. and in 
BFPO addresses. 
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station 
SEPARATOR 

N. GRAHAM 

WITH the onslaught of local radio stations, 
BBC and IBA, to the medium wave band 
some form of frequency separation may 

be required in some areas. The writer decided to 
make something more compatible with the living 
room than the now famous PW frame aerial. Con- 
sequently it was decided to try a ferrite rod aerial 
as a possible solution. Of course, if the radio is a 
transistor one then it will almost certainly have an 
internal ferrite rod aerial so the set can be rotated 
to eliminate unwanted stations. 

365pF To receiver 
aerial terminals 

(a) 

Tuning 
capacitor 

X2 

11111111111111111111111 

30 turns 
Windings all 20 s.wg 
enamel and in same 
direction. 

lturn 
X1 

II II II30I III 

uIIrnsI 
II I 

t 

(b) 

Ferrite rod 
8"x 8'dia. 

CCNGe 

Fig. 1(a): Prototype circuit for medium waves only. (b) shows con- 
struction of circuit using a ferrite rod. 

Wanted signal 
o, 

Unwanted signal / 
// 

Ferrite 
rod 

CKG517 

enamel 

j 

Results proved exciting and the circuit shown in 
Fig. la was effective in separating stations having 
only a small front -to -back angle, Fig. 2. It occurred 
to the writer to add ,another winding to the rod to 
cover the long wave band, Fig. 3. Going a step 
further another coil was added for the short wave 
bands, Fig. 4, according to the table. When fixing 
this coil on the rod tune to the highest frequency 
and slide the coil along the rod for maximum 
signal. 

At this point thoughts turned to the possibility 
of switching the coils and producing an aerial tuning 
unit (ATU). The tuning capacitor can be changed 
for a two -gang capacitor and connected as in Fig. 5, 
using an external aerial. 

120 turns 
36 s.w.g 

X2 fig lb .: III111111111 h,. 
11111111111111111. 

Grommets 
Y1 CI<G6/a 

Y2 

Fig. 3: Construction of the long wave coil on one end of the ferrite rod. 

Z1 

Wound with 
20 s.wg. 
enamel 

Grommets 

3t 6-26MHz 
4t 5-22MHz 
5t 4-20MHz 
6t 3.5-18MHz 
7t 3-16MHz 

Fig. 2: The ferrite rod aerial has a broad maximum pick-up at right Fig. 4: The short wave coil at the other end of the rod, the number of angles to its axis and a very sharp minimum off each end. turns depending upon the tuning range required. 
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Construction 
Construction is simple, as shown in Fig. lb and 

Figs. 3/4, the rod being mounted in a plastic or 
wooden case. The case must not be of metal, which 
would screen the rod aerial. First make the single 
turn link at the centre of the rod, holding it down 
with polystyrene cement or plastic insulating tape. 

Aerial 

Fig. 5: When an external aerial is used the single tuning capacitor is 
replaced by a two -gang unit. 

Next wind on the two 30 -turn coils either side of 
the link and join their inner ends together and take 
them to earth. The outer end of each coil can be 
held with cement or under a grommet chosen to be 
a good fit on the rod. Do not be tempted to use 
more than one turn for the link. It may increase 
the signal transfer but will reduce 
the short wave and long wave coils if these 
required, Fig. 6. 

To receiver 

Ferrite rod 
LW /,,,,..... MW 

11 

Aerial 

365+365pF 

The tuning unit is contained in a plastic box, the ferrite rod being 
mounted in the square plastic tube which swivels on top of the box. 

It was found necessary to use a reduction drive 
on the tuning capacitor as the point at which an 
unwanted signal could be eliminated was quite 
critical. 

Ul 

Fig. 6: The complete circuit as finally adopted. Complete short wave 
coverage is obtained with one tapped coil and range switch. 

In use 
If the receiver has an S -meter peak the wanted 

signal and then rotate the rod to eliminate the un- 
wanted signal at the same time keeping the circuit 
tuned using the unit's tuning capacitor. A point 
will be found where the wanted signal level is accept- 
able, consistent with minimum unwanted signal. If 
the receiver has a manual RF gain control keep 
the gain as low as possible to prevent the signal 
operating the automatic gain control which would 
tend to negate any adjustments made. 

NJ . 4 Solution 0. Solution 4 
'A 2 L 3R LI SE NE N'C E 

8NA I F DRS A 
O S 9BANDMI DTH 
'D A T E M E D S 
E E "U 12F R E E { ` , 
¡MINES 
0 E "ESAKW 

R SIONE 
M C 

'AIRE 
D COIG 

MPPLEE 
E N U P 

ro R A iti jaLAT 
HAD IOGRAM S I 

G L I L HERO O 
UOLLECTOR S N 

WATCH P.W. FOR DETAILS OF 

P.W. STEREO SUPER SEPARATES 
COMING SOON ! 
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If Wimbledon is IN NEXT MONTH'S 

washed out! 
Have a go with... 

Have you seen those slot- 
machine games where you 
play tennis on a television 
screen? Now you can make 
your own! TELE -TENNIS is 
designed to be plugged into 
the aerial socket of a 625 -line 
television set. Switch on and 
the game commences. The 
"court" outline is shown; you 
can move the two "bats" by 
simple controls; press the 
button and the "ball" is 
served. 
Fascinating fun for all the 
family. Raise funds at garden 
parties, fetes, rallies or clubs. 
Part 1 in the July issue. 

ALSO 

PRACTICAL 
WIRELESS 

`SEVERN' 4 -BAND 
PORTABLE 

Four switched bands cover the long, medium and short 
waves from 160kHz to 15MHz. Each stage can be built 
and tested separately before final assembly. Initially 
you may fit only the bands of interest to you 

GENERAL PURPOSE 
PREAMPLIFIER 

Wide bandwidth 10Hz to 700kHz with gain switched in 
five steps, 20, 30, 40, 50 and 60dB and maximum output 
of 4 volts RMS 

JULY ISSUE ON SALE IN JUNE 

The above details are subject to the national industrial situation 
at the time of going to press. 
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Peter Richards 

T O -DAY, many young electronics enthusiasts are 
involved with discos of one sort or another. 
For most of these some sort of light show is 

required. The unit described here will flash, in time 
with the music, three independent lamps, (or sets 
of lamps) up to 250 watts per channel. One lamp 
responds to bass, one to middle, and the other to 
treble. Also provided is a facility to turn any of the 
lamps on full, or off completely. The channels are 
identified as follows-Red for bass, Green for middle 
and Blue for treble. 

AF CIRCUITRY 
The audio input is applied to the filter network 

which divides it into treble, middle and bass. The 
signal levels in the three channels are controlled 

r 
- 

EI 
for the discs 

by VR1, VR2 and VR3 respectively. A master control' 
is not required as the filter network, being entirely 
passive, cannot be overloaded. Each filter is based 
on: simple tone control networks which favour the 
appropriate frequency range. The separation of 
treble, middle and bass is not complete, but is 
sufficient for this application. 

The following description applies to the Blue 
channel, the others are similar. The separated signal 
is passed through capacitor C8 to the base of Trl. 
This transistor is biased by R4 and normally draws 
about 100mA, so a small heatsink is required. The 
6.3V winding of T2 forms the collector load, whilst 
the 240V winding goes to the SCR. Note this 
carefully. The change in collector current induces a 
large voltage across the mains winding and this is 
used to trigger the SCR. 

This view shows the com- 
ponent layout. The SCRs 
shown here are in TO66 
packages and are not widely 
available. A stud -mounted 
version is specified in the 
components list. 
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tie 
)theque 

The power supply for the transistors comes from 
Ti via a standard rectifier arrangement. and gives 
about 18V DC on load. 

SCR OPERATION 
Without wishing to go too deeply into the theory 

of silicon controlled rectifiers (SCRs), some explana- 
tion of their operation may be helpful here. Normally 
an SCR will block current from both directions. 
However, when triggered by a positive voltage on 
the gate it conducts like a diode until the current 
through it is reduced to zero. With 50Hz AC mains 
the current reaches zero one hundred times every 
second, so there is no problem in turning the SCR 

off. 
To trigger the SCR a current above a certain level 

has to flow through the gate and also, in this circuit, 
through R5, D5 and T2. If R5 is too small, the 
leakage through the SCR from the cathode will 
trigger the device and the lamp will glow. The value 
of R5 is therefore chosen so that this just fails to 
happen. This value depends entirely on the indivi- 
dual SCR and was found to lie between 47kû and 
180kû for one batch tested, averaging about 150k11. 

In most cases use of a preferred value resistor 
will be satisfactory. Occasionally it may be necessary 
to use the next higher value and connect a second 
resistor of 1Mû in parallel to achieve the desired 
effect. If R5 is too large, the Blue channel will be 
insensitive. 

' When an audio signal appears at the secondary of 
T2 it will be superimposed on the mains frequency 
voltage applied to the gate of SCR1. At some stage 
the two voltages will add and the resultant increase 
in gate current will trigger the SCR. Having fired, it 
will remain in conduction until the end of that 
mains half -cycle. The abruptness of the switching 
is smoothed out by the thermal delay of the lamp 
filament and so the overall effect is flashing in time 
with the music. 

MAINS WIRING 
The mains input is via a three core lead as a good 

earth is essential both for safety and for interference 
suppression reasons. The output is via three 13A 

sockets. The earth of these must be connected to the 
mains input earth. 

When any of the switches is in the Bypass position 

full power is applied to the lamp in question. With 
all three switches in the Bypass position the trans- 
former T1 is switched off, thus removing the power 
supply from the transistors. If double pole switches 
are used, the poles should be connected in parallel. 

To avoid shorts, hum loops, etc., the input circuit 
is not earthed except via Rl and C2, the static drain 
and spike suppression components. When connected 
to an amplifier the earth follows through from the 
amplifier. 

INTERFERENCE SUPPRESSION 
In the switching circuit used here the SCRs are 

firing at random points during the AC mains cycle. 
The resulting voltage transients can cause consider- 
able interference to nearby radio and TV reception 

* components list 

Resistors 
R1 4.7Mû 
R2 10122W 
R3 47kû 
R4 22kû 
R5 See text 
VR1 100kû log 

R6 5.8kû 
R7 22kû 
R8 See text 
R9 3.9kû 
R10 47kû 
VR2 10kû log 

R11 1kû 
R12 22kû 
R13 See text 
All }W 10% car- 

bon except R2 
VR3 100kû log 

Capacitors 
Cl 1000µF 25V C8 4µF 25V 
C2 47pF C9 01µF 
C3 0.047µF 250VAC C10 0.047µF 
C4 0047µF 250VAC C11 4µF 25V 
C5 0.1µF 250VAC C12 0047µF 
C6 0 033µF C13 10µF 25V 
C7 0047µF 

Semiconductors 
Trl-Tr3 BFY52 
D1-D4 1N4002 
D5-D7 0A81 
SCR1-SCR3 CRS 3/40AF 

Miscellaneous 
T1 240V: 12V 1A, T2 -T4 240V: 6V 2A Both types 

from RSC (Hi-Fi Centres) Ltd.; S1 -S3 SPCO 

250V 3A; SK1-SK3; L1 see text; Heatsinks for Tr1-3 

141 

www.americanradiohistory.com

www.americanradiohistory.com


Eo 
Signal 
input 

L. 

POWER SUPPLY 

C1 
1000yF 

!BLUE CHANNEL! 
Treble 

C6 
0.033pF 

VR1 
100k 

R3 
47k 

!GREEN CHANNEL! 
Middle 

C9 
0.1 F 

VR2 
10k 

R6 
5.6k 

(RED CHANNEL] 
Bass 

R9 
3.9k 

C7 
0.047yF 

C8 

1] 
4yF 

1] 

C2, 47pF 

R1,4.7M 

RVVV' 
22k 

Tr1 
BFY52 

C11 

C10 
0047yF 

VR3 
100k 

4yF 

6V 
R7 

22k 

Tr 2 
BFY52 

C13 

1_ 
10yF 

R12 

22k 

T4 

6Vá 

Tr 3 
BFY52 

R2 
10 

T2 

a b Vo io240V 

l 

T3I 
Jo 

0A 81 
g240V 

12V 

D5 
OA 81 

SCR1 

S1 

240v 

>I 
D6 

SCR2 

S2 

D7 
0A81 

SCR3 

S3 

240v 

0.047jF 

C4 
0.047jF 

Bypass 

R8 
SOT 

Bypass 

Mains 
m 

< 
142 

Fig. 1: Circuit diagram of the converter. The mains input should be via a suitably (used plug. 
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Choke LI is mounted on the left-hand end of the box using grommets 
and aluminium -angle feet. 

and even to audio amplifiers. It is therefore essential 
to incorporate some form of suppression, which in 
this unit comprises C3, C4, C5 and Ll, a bifilar-wound 
ferrite cored choke. Winding data for Ll is given 
later in the article. 

As load currents are increased it becomes more 
and more difficult to obtain adequate suppression. 
whilst keeping the filter circuits simple and inexpen- 
sive. The limit of 250W per channel is set for this 
reason. 

The length of leads between the unit and the 
lamps also has quite an effect on the interference 
problem. These leads should be kept as short as possible-preferably not much over a couple of 
yards. 

CONSTRUCTION 
In the interests of reliability the unit was built on 

a printed circuit board housed in a 10 >C7 x 3in. 
aluminium box. The PCB should be mounted on 
spacers giving adequate clearance between the metal 
box and the printed tracks carrying mains potential. 

The SCRs and switches are mounted on the box, 
the potentiometers are mounted on the circuit board. 
The three 13A sockets are fixed to a length of 
plywood which is bolted to the back of the box and 
provides a safety cover over the SCR anode studs. 
The ply must be recessed to clear the studs, other- 
wise leakage may occur via the wood with conse- 
quent risk of shock. 

All four transformers are small enough to bolt 
direct to the PCB, though this should preferably be 
of fibre -glass to take their weight safely. 

Exact drilling details are not given for the PCB 
because the layout may have to be changed slightly 
to allow for variation in component size, especially 
Cl. However, plenty of room is available on the 
board. 

The SCRs are mounted using insulating kits and 
silicone grease. The anode leads are soldered to a 
busbar joining solder tags which are placed on the 
bolts holding the SCRs. 

The mains wiring must. be done very carefully, 
, using wire of adequate gauge. The mains filter choke 
Ll is wound on a 38in. diameter ferrite rod 4in. long. 

Each winding is 20 turns of 14/0.0076in. or 
16/0.2mm pvc insulated wire, requiring a length of 
about 36in. including flying leads. The two windings 
are put on together so that the turns of one are 
between the turns of the other. Capacitor C4 must 
be mounted as close as possible to the SCR anodes. 

When construction is complete the values for R5, 
R8 and R13 can be determined by test. It is suggested 
that Veropins are fitted to the circuit board in these 
positions, and the resistors soldered across them. 
In this way it is easier to experiment with different 
values. 

Presets are unsuitable for R5, R8 and R13. Because 
of the voltages involved, small sparks from slider to 
track cause pitting. It is in order to use a preset 
initially to determine R5 etc., but it should be 
replaced by a fixed resistor afterwards. 

Any channel may be omitted if desired. No other 
modifications are needed if this is done. Just omit 
the appropriate parts. 

Finally a sleeve of 14in. ply was made to go round 
the box and fixed to it by four self -tapping screws, 
which also secure the four rubber feet. 

OPERATION 
Turn all three controls to minimum, and all three 

switches to Bypass. Connect to amplifier and mains. 
Plug in 3 lamps, each should come on as it is 
plugged in. Set each switch to Flash, the appropriate 
lamp should then go out. With all three switches in 
the Flash position, play a record and advance each 
control until the corresponding lamp just flashes. 
Overloading spoils the effect. 

The input to the unit comes from across one of 
the speakers. For good operation 2VAC or more 
is needed, but negligible power is taken. This repre- 
sents slightly over 1W and should present no 
problem in any disco. Adjustments to volume, tone, 
etc. on the amplifier will probably mean that the 
controls for the lights need readjusting. 

A domestic sound system operating at normal 
listening levels will probably not provide adequate 
drive for this unit. 

The lights should be wired to a standard 13 amp 
plug, fitted with a 3 amp fuse, in the conventional 
way. All metal parts must be earthed. 

Any lamps may be used but banks consisting of 
many low wattage bulbs, as opposed to 250 watt 
spotlights, flash better. The effect is improved by 
colours. 

Input and output connections are at the rear. The live SCR studs are 
protected by the socket mounting block. 
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TAKE 2 
DAVID ANDREWS 

A series of simple transistor projects, 

No. 60 
LIGHT CONTROLLED OSCILLATOR 

using not more than twenty components. 

THIS is a very simple project that employs a 
voltage controlled oscillator. Admittedly not a 

very sophisticated oscillator nor any guarantee 
of a well definable law relating voltage to frequency 
but the principle is so simple that it may prove an 
interesting sound source to electronic music experi- 
menters. This application uses the output voltage 
from a photo -resistive cell/resistor combination 
(PCOI and VRI1) to control the frequency of the 
signal. 

Circuit 
Trl and Tr2 are the active members of a fairly 

conventional free -running multivibrator; C2 and C3 
form the timing element for one half of the cycle but 
the usual timing resistor from the base of Tr2 has 
been replaced by a resistor and Tr3, Fig. 1. Tr3 acts 
as an emitter follower and sets the potential at the 
top end of R2. It is this potential that governs the 
rate at which the voltage at the base of Tr2 rises, 
controlling the time of the other half of the multi - 
vibrator's cycle. The higher the potential at the top 
end of R2 the higher the frequency of the oscillator. 
This potential MUST, however, be greater than 
600mV otherwise no oscillation will occur. This 
potential is controlled via the base of Tr3; any input 
voltage in the range of 1.2V to 4.5V on the base of 
this transistor will effect frequency control. 

Fig. 1: Circuit of light controlled oscillator. 

The lower portion of this range gives an exponential 
relationship between voltage and frequency but the 
law tends to linearise at the top end. In this appli- 
cation the control voltage is taken from the junction 
of PCO1 and VR1; the potentiometer being used to 
set the input to respond to any range of ambient 
lighting. Any shadow falling on the cell will reduce 
the frequency. This could be caused by persons pass- 
ing the detector or, with care, the hands could be 

used to control the shading and thus produce a 

"Theremin" type of music. 

Alternative Inputs 
There is no reason why other sources of input 

voltage should not be used provided that they fall in 
the correct range and comes from a source im- 
pedance not greater than 100kí1. Note that only one 
half of the multivibrator's waveform is controlled 
hence it is not possible to maintain unity mark/space 
ratio. This could be effected, together with a wider 
range of frequency sweeps if the Tr3/R2 combination 
was repeated on the other side of the astable. The 
same voltage source could be used to drive both 
halves or, alternatively, two independent non - 
interacting voltage sources could be used for dif- 
ferent effects. 

OV 

o 

O 0 
O 0 

O 0 

O 0 
O 0 

O 0 
O 0 

O 0 
O 0 

Direction of conductors 

O 0 0 

O 0 0 

O 0 0 
O 0 0 

O 0 0 
O 0 0 

O 

0I00 

To VR1 

Fig. 2: Author's layout of circuit shown in Fig. 1. 

«le 

A suitable layout of the unit on veroboard is 
shown in Fig. 2. VR1 could be mounted at the left 
end of the board provided the copper rails were 
broken to prevent short circuits. Finally, the board 
could be fitted in a box with a suitable aperture for 
the light to reach the photo cell, together with the 
battery. 

* components list 

R1 1ki2;W 
R2 4.7k12 
R3 10ki2 
R4 lid) 
Cl 0.114F 
C2 0 22µF 
VR1 10ki2 pot. 

PCC1 ORP12 
Tri BC108 
Tr2 BC108 
Tr3 BC108 
Tr4 BC108 
LS1 35 ohm (min) 
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Sinclair Project 80 
exciting 

only 4" deep x 2" high 
Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken away out of sight in a similar manner. The possibilities opened up by Project 80 are endless - superb hi-fi systems can be installed in ways hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of knobs and all modules in the range incorporate new up -dated circuitry with emphasis on performance standards and built-in protection against overload and shorting. The aim was to re -think modular construction completely - to make it infinitely more versatile, even simpler and more reliable - the result - Project 80 - another triumph for Sinclair, and the most exciting construction modules ever. 

the slimmest,most elegant hi-fi modules ever made 

Typical Project 80 applications 
System The Units to use Units cost 

Simple battery record player Z.40 £545 
-54pVA.T 

Mains powered record Z.40, PZ.5 
player 

£1043 
, £1.04 V.A.T. 

30W. RMS continuous 2 .. Z.40s, Stereo 
sine wave stereo amp. 80; PZ.6 

£3083 
£3.08 V.A.T. 

50W (8 0) RMS continuous 2,'. Z.60s, Stereo 
sine wave de luxe stereo amp. 80; PZ.8 

£3383 
£3.38 V.A.T. 

Indoor P.A. Z.60, PZ.8 £1493 
£1.49 V.A.T. 

Project 80 FM tuner. decoder, and A.F.U. may be added as regwred 

Mount Project 80 on a bookshelf, 
a loudspeaker, a lampshade base 
a false wall with two 0.16 Ipud- 
speakers ... almost anywhere. 
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new thinking in modular hi.fi 
.40 : .60 power amp ifiers 

totally short-circuit proof 
Stereo 80 pre -amplifier 
and control unit 

For P.U., radio and tape 

Tape monitoring switch 

Simplest ever fixing 

Each channel has its own separate tone and volume controls operated by 

sliders, enabling ideal environmental matching to be obtained. A virtual 
earth input stage forms part of the up -dated circuitry that ensures the 

finest possible quality from all signal sources. Generous overload margins 
are allowed on all inputs. Clear instructions with template are supplied. 

TECHNICAL SPECIFICATIONS 
Size -260 < 50 x 20mm (10* < 2 x fins) 
Finish- Black with white indicators and transparent sliders 
Inputs- Magnetic pick-up 3mV RIAA corrected; Ceramic pick-up 300mV 
Radio 300mV; Tape 30mV 
Signal/noise ratio -60dt. 
Frequency range -20Hzto 15KHz i 1dB:10Hzto 25KHz + 3d8 
Power requirements -20 to 35 volts 
Outputs -100mV + AB monitoring for tape 
Controls- Press button for tape radio and P.U. Sliders for volume, 
bass (+12dBto-14dBat100Hz) treble (+11dBto-12dBat10KHz) 

R.R.P 

Project 80 FM tuner 
and stereo decoder 

£11.95 +£1Á1T 

Twin dual varicap tuning: On the decoder, solid 
4 pole ceramic filter: state stereo indicating 
switchable A.F.C. beacon. 

Making the Project 80 F.M. tuner and decoder available separately gives 
a wider choice of systems and saves money where stereo reception may 

not be required. The tuner is a triumph of electronic design and assures 

excellent performance. The decoder gives a 40dB channel separation with 
150mV output per channel. Both. units may be used with other than 
Project 80 systems. 

TECHNICAL SPECIFICATIONS OF TUNER 
Size -85 x 50 x 20mm (3; x 2 x fins) 
Tuning range -87.5 to 108 MHz 
Detector- I.C. balanced coincidence for good A.M. rejection 
One I.C. equal to 26 transistors 
Distortion -0 2% at 1 KHzfor 30% modulation 
4 pole ceramic filter in I.F. section 
Aerial impedance- 75 O or 240-300 O 

Sensitivity -4 microvolts for 30dB quieting 
Output - 300 mV for 30% modulation 
Power requirements -23 to 33 volts 

DECODER 
Size -47 x 50 x 20mm (1¡ x 2 x }ins) 
One,19 transistor I.C. 

Guarantee 
If. within 3 months of purchasing any product direct from us, you are 

dissatisfied with it, your money will be refunded on production of receipt 

of payment. Many Sinclair appointed stockists also offer this guarantee. 
Should any defect arise in normal use, we will service it without charge. 

R.R.P. £11.95 +V9 1A1T. 

R.R.P. £7.45 H V.AT. 

Z.40 Z.60 

Intended for use in Project 80 installations, these modules readily adapt 

to an even wider range of applications. Both incorporate built-in protec- 
tion against short circuiting and risk of damage from mis -use is greatly 
reduced. 
Z.40 TECHNICAL SPECIFICATIONS 
Size- 55 x 80 x 20mm (2} x 3f x fins) 9 transistors 
Input sensitivity -100mV 
Output -1 5 watts RMS continuous into 8 0 (35v) 
Frequency response-10Hz - 100KHz ± 1dB 

Signal/noise ratio - 64dB 
Distortion - at 10 watts into 8 0 less than 0-1% 
Power requirements -1.2 to 35 volts 

2.60 TECHNICAL SPECIFICATIONS 
Size -55 x 98 x 15mm (2f x 3f x fins) 12 transistors 
Input sensitivity-100-250mV 
Output -25 watts RMS continuous into 8 O (45V). 
Distortion - typically 0.03% 
Frequency response -10Hz to more than 200KHz E t dB 

Signal/noise ratio - better than 70dB 
Built-in protection against transient overload and short circuiting 
Load impedance -4 O min: max. safe on open circuit 

Z.40 R.R.P. £5.45 0.54 V A.T.. Z.60 R.R.P. £6.95 - 0.69p V.A.T. 

Project 80 active filter unit 
Makes a highly desirable part of 
any worthwhile system where 
inputs may be from rdcord, radio 
or tape. As with Stereo 80. 
separate controls applied to 
each channel make it easier to 
obtain ideal stereo balance. 

TECHNICAL SPECIFICATIONS 
Size -108 x 50 x 20mm (4; x 2 x fins) 
Voltage gain - minus 0.2dB 
Frequency response- 36Hz to 22KHz controls minimum 
Distortion - at 1 KHz-0.03%using 30V supply 
HF cut off (scratch) - 22KHz to 5.5 KHz.1 2dB/or_t. slope 
L.F. cut off (rumble) - 26dB at 20Hz. 9dB/oct. slope 

R P. £6.95 'V6A9. 

Power supply units 
PZ.8 

Stabilised. Re-entrant current limit- 
ing makes damage from overload or 
even direct shorting impossible. 
Normal working voltage (adjust- 
able) 45V. 

R.R.P. f7.98 + 0.79p V.A.T. 
Without mains transformer 

PZ.5 30V unstabilised 
R.R.P. f4.98 + 0.49p V.A.T. 

For scratch and 
rumble control 
Transistorised 
active circuitry 

PZ.6 35V. stabilised 
R.R.P.f7'98 

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

Please send post paid 

lindar 
Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ 

, _ ,ÖAOn\ CACAC 

for which I enclose Cash/Cheque for £ 

Name 

Address 

including V.A.T. 
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LEARNING BY PRACTICAL PROJECT STEPS 
PART 8 -POTENTIAL DIVIDER BIASING & 

GROUNDED BASE AMPLIFIERS 
ONE often wishes to have a fairly simple 

grounded emitter amplifier stage that gives 
reasonably well defined gain and at the same 

time will work with transistors having a fairly wide 
spread of hFE. The feedback bias method of control- 
ling the working point of the output is one tech- 
nique but the quiescent output voltage (typically 
mid -rail) is still dependent on the hFE of the device 
in question. It was shown last month, that we can 
define the gain of a stage very' accurately by using 
two transistors and associated negative feedback, 
but sometimes this is too sophisticated a circuit for 
simple applications. 

A very commonly used method of biasing is to 
use the potential divide method; this has the advan- 
tage of being less dependent on hFE and at the same 
time allows us to tailor the signal gain of the stage 
by using negative feedback. It is not as predictable 
a circuit as the two transistor version we saw pre- 
viously but nevertheless is frequently used by 
designers. 

Biasing 
The basic potential divide biasing method is shown 

in Fig. 59. R1 and R2 between them set the bias but 
R4 is also a very important component because it 
helps stabilise the quiescent output voltage. Let's 
see how this is done. To arrive at component values 
we must first decide what we need as a quiescent 
output and what current we want to flow in the 
collector circuit of the transistor (Trl). As a rule 
of thumb one should aim for a collector current that 
is at least ten times higher than the current that 
needs to be drawn from this circuit to power another 
stage. At the moment we have not given ourselves 
any specification in that direction so it need not 
bother us too much. If we specify a mid -rail output 
of 4.5V and a collector current of about 0.1mA the 
value of R3 has to be -i kn. In practice we have 
made it 39k11 so the voltage at A (provided we do 
everything else right) will be slightly higher than 
mid -rail but this is no hardship! 

We must now turn our attention to how we 
generate the necessary base current to control 
0.1mA of collector current; this is where Rl, R2 
and R4 come in. Base current is that which flows 
between points B and C. This is going to be part 
of the current flowing down Rl and will go through 
the base emitter junction to add to any collector 
current already flowing through R4. We now rely 
very much on the fact that we can predict, fairly 
accurately, that there will always be a potential dif- 
ference of 600mV between points B and C (this is 
the forward voltage drop across a silicon pn junc- 
tion); also we hope that the transistor we use will 
have a fairly high hFE so that when the base current 
adds to the collector current through R4 it will make 
insignificant contribution to voltage changes at point 
C. Provided hFE is 200 or more the increase in cur- 
rent through R4 caused by this will be less than 
0.5%. 

In practice we usually try to select a value for 
R4 that will give us a quiescent potential at C of 
about 1V. Assuming our original quiescent collector 
current is all that flows through it (i.e. ignoring base 

current) its value works out at 
011 

kit to 10k0. 

We can now say that the potential at B will be 
600mV more positive than the 1V at C (i.e. +1.6V). 
It is now a simple matter to calculate the values 
for R1 and R2 provided that we set ourselves the 
criterion that the total current flowing down the 
chain of R1 with R2 should be four or five times our 
desired base current. If we say 5 times Ib flows down 
Rl then only 4 times Ib will flow down R2 (because 
one unit of Ib is extracted at point B to feed the 
transistor's base emitter circuit). If we assume hFE 
to be approximately 200 we can expect a base cur- 

ICrent requirement of 0 1 (don't 
hFE 200 

worry about whether the hFE is exactly this in prac- 
tice for the moment). 

Having assumed this we can now work out the 
theoretical values for Rl and R2. We know that the 
potential at B is +1.6V hence if five times Ib flows 
through R1 the resistor should have a value of 

9-1-6 kit=a 
5 x0005 pprox. 3,000kí1 (or to a near aproxi- 
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R1 

3-3M 

R2 
820k 

Fig. 59: The values of the bias resistors, R1 and R2, are usually chosen 
to set point A at a mid -rail voltage. 

0V 

+9V 

R2 

BC108 

Fig. 60: Layout for Fig. 59. 

mation 3.3M11). The voltage drop across R2 is 1-6V 
and it has four times Ib flowing through it so its value 

1.6 
works out as 

4 x 0.0005 
kf= 800ká1 (we have 

rounded it up to 820k11 to match the rounding up 
of Rl). 

Make up this circuit and using a 20,00011 per volt 
meter, measure the potentials at A, B and C and 
see how near we are to our predicted requirements. 

Within reasonable limits the quiescent output level 
is controlled by the potential at C and the forward 
voltage drop across the base emitter junction. 

The transistor works, to some extent, like an 
emitter follower; i.e. provided there is sufficient hFE 
in the first place (and we have sufficient total current 
flowing through R1 and R2) the transistor will draw 
the necessary amount of base current to keep the 
potential at C 600mV more negative than that at B. 
If we ensure we have several times the predicted 
base current flowing through the potential divide 
resistors then small variations in actual base cur- 
rent drawn will not significantly affect the potential 
at B. It would, obviously, be better to reduce the 
values of R1 and R2 to ensure that the standing 
current was very much higher than Ib but this is 
undesirable for some applications. For example if 
we wish to use a crystal microphone or cartridge as 
a source of signal for amplification these two resis- 
tors act as if they were both connected in parallel 

R1 

3.3M 

MIC 1 

(xtal) 

Tr1 
BC108 

-- 
óC1 T 50yF 

C2 
(01yF) 

M1 
6V a.c. 

+9V 

OV 

Fig. 61: The small current injected into the baselemitter circuit by 

the microphone produces an amplified signal at Tr1's collector. 
Negative feedback has to be suppressed by capacitor Cl. Some a.c. 

multimeters might incorporate the d.c. blocking capacitor C2. 

+9V 

(if necessary) 

OV 

lAM 01821 

M1 
6V ac. 

Fig. 62: Layout for Fig. 61. 

across the source and thus reduce the input im- 
pedance of the amplifier with the predictable drop 
in low frequency response from a high impedance 
capacitative source. 

Why not use a crystal microphone (in the same 
manner as last month) and measure the a.c. voltage 
changes at the collector of Trl-use the circuit and 
layout for Fig. 61. 

At first leave out the capacitor Cl and try the 
"hum and whistle" test. You will probably see very 
little signal. The reason for this is that not much 
of the extra current, supplied by the microphone, 
is being used to modulate the collector current. The 
reason is that as soon as you try to inject more 
current into the base, the potential at the emitter 
rises to combat it (negative feedback). This negates 
the effect of the extra base current-in so doing it 
shows that we have a nice stable biasing system! 
However this is not particularly desirable when it 
comes to amplifying a signal so we have to do some- 
thing about it. As our applied signal is a.c. by nature 
it will flow through a capacitor so we connect a 
high value capacitor between the emitter of Trl and 
ground. Any a.c. signal applied to the base will cause 
maximum a.c. base current to flow and this produces 
maximum modulation of the quiescent collector cur- 
rent. 

Connect Cl into the circuit and try your test again; 
you should now get a much larger response at the 
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Fig. 64 : Layout for Fig. 63. 

R4 
loon 

Fig. 63: A simple microphone amplifier (for use as an Intercom or 
baby alarm) using a potential divider biased stage. Volume Is controlled 

by VR1. 

collector. We still have negative feedback to d.c. 
(thus stabilising the bias) but, provided Cl is of 
high enough a value, we have removed all negative 
feedback to a.c. We call Cl an emitter by-pass or 
decoupling capacitor. We obviously get more ampli- 
fication by including Cl but at the expense of fre- 
quency response. 

Because we are drawing maximum current from 
the a.c. source we can say that the input impedance 
of our amplifier is much less when we reduce 
the negative feedback; this means that although 
the amplification at high frequencies increases 
dramatically it is severely reduced at low frequen- 
cies. Usually one has to compromise with the 
amount of emitter decoupling as shown in Fig. 63. 
This circuit allows you to apply more or less of the 
effect of Cl by adjustment of VR1. With the extra 
power stage you can experiment and hear the dif- 
ference between high gain and poor frequency res- 
ponse or low gain with better response. Some circuits 
use the technique of adjustable feedback to control 
volume, in which case you trade volume for quality. 

(TO BE CONTINUED) 

ARE YOU 

ORDERING COMPONENTS P 

During the past few months the components 
supply situation has undergone significant 
changes, creating long delivery times and 
price alterations. Catalogues now available 
may not carry current prices and availability. 
We strongly recommend readers to ascertain 
these points, including V.A.T. and carriage 
charges before placing orders to avoid 
disappointment and embarrassing situations 
arising. 

See also the Leader article on page 116. 

C IJ: ! ! (Co! co! c 
EXCHANGE 

...R209 in perfect working order, exchange for other communication receiver (eg 
AR88, HRO, CR70A, etc), or sell.-P. J. Kay, 85 Northway, Maghull, Liverpool. 
ISSUES WANTED 

Practical Wireless Sept., Oct., Nov., and Dec. 1971.-R. Vye, 97 Grange Drive. 
Melton Mowbray, Leicestershire LR13 1EZ. 

...Practical Television for March, April end May 1954 on "Simplex TV".-P. 
Loxdale, 3 Elm Lane, Redland, Bristol. 

Practical Wireless January/February 1973 with details of the W. Cameron 10 -I- 
10W ampllfler.-Lawrence French, 181 Thomas Street, Kitty, E.C. Dem., Guyana, S.A. 

.Series of Practical Wireless required: Vol. 42 Noe. 1, 2, 3, 4, 9, 10. Vol. 43 Nos. 
2, 3, 4, 7, 8, 9, 10, 11, 12. Vol.44 Nos. 1, 2, 3, 4, 5, 0, 7, 8.-Cyril Moriarty, Railway View, 
Athlone, Eire. 

...Practical Wireless October/November 1984 end April end November 1985.- P. J. 
Bowyer, 204 Bournemouth Park Road, Southend-on-Sea, Essex SS2 5LU. 

...Issues of P.W. from May '7t-Aug. '71 Inclusive.-E. J. Houghton, 42 South- 
ampton Hill, Tltchfleld, Fareham, Hants. 

January1973 P.W. required.-M.A. Feirman, 40 St. Mary's Gardens, Trowbridge, 
Wllte. BA147P0. 

..April 1973 Issue of Practical Wireless.-P. J. Arden, 1 Hallam Grange Rise, 
Fulwood, Sheffield S10 4BE. 

December 1969 issue of Practical Television.-L. J. Symes, Titchborne Farm, 
Redlyynch, Salisbury, Wilts. 

.. P. Wireless January and March 1972. July, September, October, December 1971. 
Also Volume 48.-B. G. J. Simeon, S Penlu Court, Tuckingmlll, Camborne, Cornwall. 

...Telefunken 'Partener 101', LW/MW/VHF Transistor Radio. Borrow or purchase 
circuit diagram or any Info.-B. Pendry, 3 Rugby Street, Belfast BT71PX. 

..wanted AR88D Manual to buy or will exchange vintage components.-C. E. 
Clark, 91 Craven Road, Brighton, Sussex. 
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PART 4 RICHARD COLLIN 

ASSEMBLY AND WIRING 
Having constructed the chassis and power supply 

and made up the five main boards, final assembly 
can commence. The boards are mounted on to the 
chassis skeleton frame in the positions shown in 
the photographs. It is important when bolting the 
boards into place to make sure that they are totally 
isolated from the metalwork-transistor mounting 
bushes make neat insulators for this application. 
The power amplifier board should be mounted be- 
fore the heatsink clearance holes in the rear panel 
are drilled. These holes can then be accurately 
marked out. It is important that the transistor leads 
are not strained when the heat sink plate ìs bolted 
to the rear panel. A smear of silicone grease should 
be applied between the plate and the panel to ensure 
good thermal contact. 

Once all boards, switches, potentiometers and 
sockets are mounted, wiring may commence. Be sure 
to follow the wiring diagrams exactly. Take particu- 
lar notice of the screened lead connections. The 

screen is not often connected at both ends as this 
would cause earth loops. This applies especially to 
the wiring to the input sockets. To ensure that earth 
loops are not created by the connection of external 
apparatus (e.g. gramophone deck or tape recorder) 
most screens are not connected at the sockets. 

Each of the +34V and OV leads from the PCB's 
should be taken direct to the tags of 5C3. The nega- 
tive tag is then earthed to an adjacent chassis - 
mounted solder tag. This is important so that the 
power supply and signal earth paths are clearly 
defined. For the same reason, all screened cables 
must have an overall insulating sheath. 

Failure to follow the wiring routes shown could 
result in serious hum and instability problems. Any 
stereo system has critical earth return paths, be- 
cause any length of wire has a finite resistance. 
It is possible to generate voltages across this resis- 
tance which will be added to the intended input 
signals. The phase and magnitude of these unwanted 
voltages can be such that oscillations occur which 
may be at very high frequencies and therefore 
inaudible. They can however cause distortion and 
also lead to failure of transistors. In addition high 
hum levels can be generated. 

INITIAL TESTS 
Having completed all construction and wiring, a 

further very thorough check of all connections, 
electrolytic capacitor polarities and component posi- 
tioning should be made. 

Once everything has been checked out, the loud- 
speakers should be connected, the Volume control 
set at minimum, the Bass, Balance and Treble set 
mid -way. Before connecting the mains supply, the 

+15V 

12 
o 
12 16 

o 
17 

L 

18 1 18 15 
o --b 

PRE -AMP 

o 
2 1 2 

i 
4 
o 

DECODER TUNER/1F POWER AMP 

+34V 

5R1 

5C3 

OV 

Common 
earth point 

lam 01771 

Fig. 20: Wiring diagram of power distribution to PCBs. 
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Mag PU 
5SK7 

Tape head 
5 SK9 

Tape rec. 

55K10 

FM ---"t 
AM6 

Tape rec. 

Key to Mode switch positions 

4o 151a 

pc' 
y 6 

1 Sib 

6d 

5- 

3 

1 

c2 

c.i3 

c4 

02 

c3 
c4 

Left 

R.ght 

1 

10- 

EQUALISER 

Notes: 

1.... The braids of screened cables must be connected only at the points shown. 
They are earthed only via the Pre -amplifier. 

2 Arrows on potentiometers indicate clockwise movement o` wiper 
3 Prefixes to component references indicate unit circuit diagram on which 

components appear. (e.g. 3VR1 is shown on Tuner and IF section) 

Fig. 21: Overall wiring diagram, excluding power and earthing 
(see Fig. 20). Screened wire must be used where shown. The 
Balance, Volume, Bass and Treble potentiometers for the 
Right and Left channels are each ganged. 
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Balance 
1VR1(L) 

Volume 
1 VR2(L) r Bass 

1VR3(L) ; Treble 
1VR4(L) 

02 

01 

04 

--D 

03 

03 

04 

1 

2 

000 
16 15 6 7 

6 
9 10 11 

Left 
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18 

Leads twisted together 

POWER AMPLIFIER 

170 

+34V 

OV 

140 

130 
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130 

Right 

170 

18 

1S2a 
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Bass 
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ce 
15 152b) 
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1VR1(R) 
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ii 

1VR2(R) 
Volume 

1V R) 1VR4(R) 
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=-D 
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05 

06 

DECODER 

o 

o8 

20 

10 

0 
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r +34V 

o 

1 

Left 

Right 

30 

IAN oll8( 

+34V 

+34V 

2R13(L) 

2C9(L) 

OV 

30 

20 

J 

OV 

2C9(R)1. 

2R13(R) 

AM aerial 
551(2 

AM TUNER 

10 02 
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+34V 

6 

0 
6 

1 

0 

ol 

5SK6 
Left LS 

5 SK5 
Righ LS 

03 

2 

6 
0 6 

o 
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\ 03 
02 

1 

+34V 
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07 

o 
+15V 
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o 
5 

017 

0 o 0 0 
13 14 19 18 

2 

FM aerial 
5 SKI 

(y) 

011 90 

010 TUNER/IF 200 

16 

04 

12 

15 

AFC 

3S10---1 
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two preset resistors on each power amplifier should 
be set as follows: 

VR1-midway 
VR2-fully anti -clockwise 

Connect the mains supply and switch on-a faint 
hiss thould then be audible in each speaker. Measure 
the HT supply across the smoothing capacitor 5C3. 
This should be approximately 34V. If the voltage is 
much lower, then switch off and recheck all wiring 
and boards for short circuits-check also the power 
transistors which could have been damaged during 
lead forming or soldering. 

If the voltage is correct, connect a meter (prefer- 
ably a valve -voltmeter) to the emitter of Tr4 on the 
left power amplifier. Adjust VR1 (left) so that 
this voltage is half the HT voltage i.e. 17V. Next 
the bias for the output stage should be set. This is 
best carried out using an oscilloscope and sinewave 
generator. Connect the `scope' across the left hand 
speaker socket and feed a 1kHz sine wave into the 
input of the left power amplifier. Feed in only suf- 
ficient signal to produce a low output volume. The 
output waveform is certain to exhibit crossover dis- 
tortion (see Fig. 22). Adjust VR2 (left) until the 
distortion just disappears. If an oscilloscope and 
signal generator are not available, the bias may be 
set with a milliammeter. Disconnect one end of R12 
and connect the meter (100mA fsd) in series with this 
resistor. Adjust VR2 (left) so that the current 
flowing is 10mA. Reconnect R12 and then repeat the 
entire setting up procedure on the right hand power 
amplifier. 

Next, using a high impedance voltmeter, check 
the operation of Trl/2 in the preamplifiers. Measure 
the voltage on Tr2 collector-it should be about 5V. 
If the voltage is much different, change the value 
of R7 until the voltage is correct. Reducing R7 will 
increase the voltage and vice versa. Check both 
channels. 

To test the preamplifiers and socket wiring, select 
the Magnetic P.U., Ceramic P.U., Tape head and 
Tape recorder replay positions in turn, feeding the 
associated sockets with their respective input signals. 

Top view of CRATA showing unit 
positions with Power Supply at the 
left. The Pre -Amplifier and Decoder 
are at the top, Power Amplifier and 
Tuner/iF at the bottom. 
The Equaliser board, which is not 
shown in this photograph, should 
be mounted near the input selector 
switch. 

Having ensured that each input is working, select 
whichever is the most convenient to use and make 
a more thorough check on the amplifier performance. 
Check that the Tone controls behave as expected, 
check the Bass Cut switch (if fitted) and also the 
action of the Balance control. If a signal generator 
and oscilloscope are available the operation may, 
of course, be checked in greater detail. 

TUNER ALIGNMENT 
Once satisfied that the audio stages are function- 

ing correctly, select AM Radio. Check that +15V is 
present at the emitter of 3Tr2. If a selector switch 
is fitted select the first position. Adjust the appro- 
priate trimming capacitor associated with the fer- 
rite aerial until the desired station is received. 
Orientate the board for maximum volume, with the 
complete receiver in the plane in which it will be 
operating when finally installed. Lock the board into 
position. Then adjust the trimmer capacitor asso- 
ciated with L2 on the aerial board for maximum 
volume. Readjust the two trimmers until no further 
improvement can be obtained. With the multi -station 
version repeat the procedure for each selector switch 
position, being careful not to disturb those trimmers 
already adjusted. 

Next select FM Radio. Without a signal, a high 
background noise is to be expected. Connect an 
aerial (FM dipole), switch off the AFC and rotate 
the Tuning control until a station is located. (If 
using preselected tuning, select any push button 

Fig. 22: Output waveform of sine wave 
(a) With crossover distortion. 
(b) With VR2 adjusted for correct bias on output 
transistors. 
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and adjust the appropriate preset resistor, having 
first set the fine tune potentiometer to mid -way). As 
soon as a signal is located, adjust the core of 3L4 
(the FM IF coil) for maximum volume, using an 
insulated trimming tool. Then select several other 
stations and recheck the IF coil setting. 

DECODER ADJUSTMENT 
Tune to a station broadcasting in stereo. Adjust 

the decoder oscillator coil L1, again using a proper 
tool, until the Stereo indicator lamp lilghts-as it 
does so the decoder should automatically switch 
into the stereo mode, making the previous monaural 
sound image appear to spread out. Continue turn- 
ing the core until the lamp goes out again and the 
decoder switches back to mono. The correct tuning 
point is mid -way between the point where the lamp 
lights and the point where it goes out again. 

Now turn the Tuning until off tune. The lamp 
should extinguish and the audio become louder and 
severely distorted. Switch on the AFC-the station 
should instantly come on tune again and the lamp 
relight. Switch off the AFC and tune back through 
the correct point until a distorted signal is again 
received. Switching on the AFC should again bring 
the receiver on tune. Finally check that the Stereo 
lamp does not come on when tuned to a station 
broadcasting in mono. 

To prevent the decoder being triggered by noise 
or by the 23kHz tone on Radio 4, capacitor 3C20 
was added across the audio output of the FM tuner. 
Too high a capacitance at this point will degrade 
stereo separation with some samples of the decoder 
IC. The value fitted should therefore be the mini- 
mum consistent with correct operation, i.e. lamp On 
for stereo and Off for mono broadcasts.. 

Having completed the alignment, it only remains 
to check the Tape recorder output. This may be 
accomplished with an oscilloscope, or a tape recorder 
set to `record'. This should respond lo the pro- 
gramme being received. The Volume and Tone con- 
trols on the equipment will not affect the tape 
record output. 

The equipment is now fully aligned and fully 
operational. It only remains to mount CRATA into 
its case. 

* Voltage analysis 

Meter 101cí]/Vdc--negative lead to OV rail, all read- 
ings in volts 

H.T. Supply at 5C3 34V Power Amplifier 
(each channel) 

Pre Amplifier 
(each channel) 

e b c 

e b c 

Tr1 BC158 17 16 * 
Tr2 BC148 17 17.5 18 

Tr1 BC149 * * 2 Tr3 2N6288 0 * 17 
Tr2 BC148 * 2 4 Tr4 2N6288 17 18 34 

Tr3 BC149 0 * 5 Tr5 2N6111 17 17 0 

Tuner & IF 
(a) AM Radio selected 

in Out 

IC1 ZN414 1 1.5 

(b) FM Radio selected 

e b c 

Tr1 BC113 0 
Tr2 2N6288 15 

0.6 
16 

0.75 
34 

IC2 Pin 2 3 4 5 6 7 8 9 0 11112 13 14 15 16 

CA3089E Reading 22200 5555 5 1210 2 0 5 0 

NOTE-The reading on pin 
with tuning. 

7 (AFC output varies 

Decoder FM Radio selected-tuned 
broadcast 

to stereo 

IC1 Pin 1 2 3 4 5 6 7 8 9 10 11 12113 14 15'16 

CA3090Q Reading 2 2 0 0 0 6 1 1 10 10 15 0I0 3 515 

e b c 

Tri BC158 15 14.5 15 

* Indicates very low reading due to circuit loading by 
meter. 

FAULT FINDING 
To help with any problems encountered during 

testing, or with any future service requirements, all 
transistor and IC terminal voltages are given in the 
table. 

The Power Amplifier heatsink 
arrangements are visible here. The 
small pcb on the mains trans- 
former tagboard carries the rectifier 
assembly. 
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Oscilloscope 
PART 4 techniques ALAN AINSLIE 

If the switching waveform is not a pure square 
wave it will tend to blur the trace on the CHOP mode, 
but on ALT switching takes place during flyback and 
is of no consequence, unless it is very bad. Beam 
blanking is often employed to render switching 
transients unseen and to produce a clearer trace. 

When using a dual trace plug-in there are difficul- 
ties with timebase triggering, but these will be dealt 
with later. 

Often the dual trace unit has a polarity reversal 
switch for each beam to reverse the direction of 
deflection. Also the ALT/CHOP switch besides having 
positions for Cl -Z1 only and CH2 only has a sum posi- 
tion. The deflection in this position is the sum of 
the signals, or if one channel is inverted, the differ- 
ence. Hence the dual trace unit can be used as a 
differential amplifier. However, results are not 
generally as good as a proper differential plug-in. 

The differential plug-in usually has two inputs, one 
being inverted. A mode switch enables the operator 
to add the two signals and so anything common to 
both inputs at the same level is rejected. The degree 
of rejection is termed the "common mode rejection". 
Elaborate facilities are provided to optimise the 
CMR at all attenuator settings and frequencies. 

Differential amplifiers are used to investigate 
balanced signals, investigate phase changes and in 
the analysis of distortion, as well as for precise 
balancing methods. The average amateur laboratory 
can usually manage with a dual trace unit and a bit 
of common sense. 

A 180kHz beam switching waveform. The overshoot and lack of blank- 
ing during the switching transients cause the overall trace to lack 

definition. 

PROBES 
As mentioned earlier the input impedance of a 

typical scope is perhaps 1Má2 in parallel with 25pF. 
When a screened input lead is connected the capaci- 
tance would be well over 100pF. At 100pF and 
500MHz this is an impedance of a little less than 32 
ohms! 

Probes have been developed to reduce this capacity 
to as little as 1 or 2pF. The simplest types are the 
passive attenuator probes, Fig. 9 shows the arrange- 
ment. The resistors Rp and Ry are the divider, for a 
10:1 probe with Ry (the input resistance) of 1Mfl 

The inside of a double beam plug-in. 
The attenuator switches and the asso- 
ciated trimmer capacitors can be clearly 
seen. Because of the high input im- 
pedances screening between the 
channels is necessary and can be seen 

between the two attenuators. 
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10OpF 

1nF 

Impedance of cable=Zo 
RE=ZO 

Fig. 9. Two simple probe circuits. 

+ 10Ov 

Y input 

then Rp would be 9Mí2. Cp and Cy (input capacity) 
plus the cable capacity form the capacitive divider. 
Cp is adjusted on a 1kHz square wave to give a good 
response. Then:- 

Rp X Cp = Ry X Cy + Cable Capacity 

The capacity seen at the probe tip is therefore 
much less than the capacitance at the scope input and 
even with several feet of coax a 10:1 probe gives a 
capacitance of only about 12pF. Higher ratios are 
available giving even less capacity and are invaluable 
for serious work. 

A passive probe has to be matched to the scope 
by adjustment of Cp the series trimmer, which is 
adjusted to give a good display on a 1kHz square 
wave as shown in Fig. 10. The effect of slight mal- 
adjustment may be thought to be negligible, but 
Fig. 10 also shows the display of a brief pulse. It can 
be seen that in order to keep the amplitude calibra- 
tion accurate at all frequencies the probe must be 
carefully adjusted. 

The second approach, also shown in Fig. 9, is to 
take the input cathode follower right up to the circuit 
under test. The capacitance is reduced to only a few 
pF and there is only a small attenuation (output= 
0.85 X input; sometimes reduced to 0 5 for ease of 

Cp 
correct 

Cp too 
large 

Cp too 
small 

Cp 
correct 

Cp too 
large 

Cp too 
small 

fig. 10. Effect on square wave of various values of Cp. 

calculations). However the input signal range is 
limited and attenuators have to be added to the 
front of the probe. One other major snag is that 
power has to be fed to the probe along the signal 
cable. The resistor RL is to terminate the cable and 
prevent reflections. 

The cathode follower probe is most useful but 
tends to be expensive and easily damaged by over- 
vdltage at the input. These two facts alone mean that 
most amateurs stick to passive probes which virtually 
never wear out, cannot be blown up, unless you try 
very hard, and are reasonably priced. 

Three amplifiers designed for the EMI 
WM16 oscilloscope. The wideband unit 
fully utilises the full main frame bandwidth 
having a rise time of 5ns. The high gain 
amplifier has a rise time slightly worse than 
the wideband unit but has provision for 
providing 5mVlcm sensitivity at 25MHz 
bandwidth. The differential unit has a band- 
width of 25MHz and a common mode re- 

jection of 50dB when correctly set up. 
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SCORPIO Mk2 
ignition system kit 
new from 
ELECTRO SPARES 
*6OR12VOLT 
*+VE AND- VE GROUND 

Here's the new, improved version of the original Scorpio 
Electronic Ignition System - with a big plus over all the other 
kits - the Electro Spares Kit is designed for both positive and 
negative ground automotive electrical systems. Not just + ve 
ground. Nor just -ve ground. But both I So if you change cars, 
you can be almost certain that you can change over your 
Scorpio Mk. 2 as well. 

Containing all the components you need, this Electro Spares 
Scorpio Mk. 2 Kit is simply built, using our easy -to -follow 
instructions. Each component is a branded unit by a reputable 
manufacturer and carries the manufacturer's guarantee. Ready 
drilled for fast assembly. Quickly fitted to any car or motor cycle. 

When your Scorpio Mk. 2 is installed, you instantly benefit 
from all these Scorpio Mk. 2 advantages: 
* Easier starting from cold * Firing even with wet or oiled -up 
plugs * Smoother running at high speed * Fuel saving * More power from your engine * Longer spark plug life * No more contact -breaker burn. 

Electro Spares prices: 
De luxe Kit only £11.50 inc. VAT and p & p. 
Ready Made Unit £14.75 inc. VAT and p & p. 

State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics'. 
Superb Hi-Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components - pre-set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

'GEMINI' STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into 8 ohms. Full power TH D is a mere 0.02%, and 
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now I Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. 
* All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 4p postage. 
* Price List only. Please send S.A.E. (preferably 9 x 4 

minimum) for full details. 

ELECTRO SPARES 
esThe C(1/]I¡uoncnl CctNrc nl the Nurlli 
288 ECCLESALL RD., SHEFFIELD S11 8PE(C) 
Tel: Sheffield (07421668888 

CALIBRATION 
The calibration of the Y deflection system does 

not usually present a very great problem, the main 
difficulty being in the adoption of a standard against 
which the scope is to be set. Usually this standard 
will be the lab voltmeter if it is known to be correct 
within a per cent or so and is reliable. 

Valve scopes should be run for an hour or more, 
then the power supply voltages checked and adjusted. 
After a further hour or so the calibration can be 
started. In order for non -linearity not to affect the 
results, signals are applied to give about 75% max. 
deflection. For example, with the attenuator set to the 
5V/cm position (Y shift range 25V) a DC signal of 
20V would be used. 

The first step is to set the input levels to the main 
frame amplifier. First a meter is connected between 
the two balanced inputs and the Y shift adjusted to 
give zero voltage between them. The drive amplifier 
balance control (centreing) is then adjusted to centre 
the trace (timebase free running) on the central 
graticule line. Then the voltage difference (produced 
by Y shift control) to deflect, say, 2cm is noted. The 
gain preset (main frame) is adjusted to bring the 
sensitivity to the value quoted in the manual (usually 
0.1 to 0.5V for lcm deflection). 

To uhase 
splitter 

k1 

R2 R4 +150V 

-150V 

Fig. 11. Circuit for calibrating Y deflection system. 

The attention can now be turned to the plug -ins. 
The first step here is to calibrate the Y shift if 
necessary. The calibrated shift is set to OV and the 
trace centred by the Y shift. A DC input is applied 
and the calibrated shift adjusted to again centre the 
trace. The reading on the dial is noted and compared 
with the applied voltage. Fig. 11 shows the general 
arrangement of the calibrated shift. The mechanical 
centre (OV) of the calibrated shift Rl is set so 
that the resistance between slider and centre tap is 
zero when the scale indicates OV. R2 is used to 
calibrate the negative half of the rotation and R3 
is used to calibrate the positive half of the rotation. 

When the calibration shift has been set the fine 
gain control (if fitted) is turned to maximum and the 
preset gain (usually the phase splitter cathode resis- 
tor) is adjusted for the required volts/cm from a DC 
input producing three-quarters of full deflection. The 
calibration can be checked by noting the rotation of 
the calibrated shift for a certain deflection both in a 
positive and negative direction. It should be noted 
that the calibrated shift once set is accurate regard- 
less of the settings of the preset gains or the main 
frame gain. 
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STILL at £4250 
Solartron CD 7115.2 Double 
Beam Oscilloscope DC -9 me/s; 
3 my/cm; trigger delay; crystal 
calibrator; 4; flat faced tube, in 
good working condition. Carr. 
El -50. 

2' 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 £5.55, P. 6 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 end 
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. 6 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, 5V supply required. £7.65 
each, P. 6 P. 25p. (Not cased, not 
calibrated.) 

GRATICULES. 12cm x 14cm high 
quality plastic 15p each. P. & P. Sp. 
£1 worth of 'UFS'. Six Brand New 
capacitors all between 15V and 100V. 
Total capaclatnce not less than 
7,000mfd. P 6 P 45p. 

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

PLEASE ADD 10°; V.A.T. Open 9 a.m. to 4.30 p anyday. 

CHULTMEAO LTD 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605/659I6 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors } and # watt, many high 
stabs, etc. Fine value at 50p, P. 6 P. 
17o. 
P.C.B. PACKS S 6 D. Quantity 
2 sq it -no tiny p eces. SOp plus 
P. 6 P. 20p. 
FIBRE GLASS as above E1 plue 
P. 6 P. 20p. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
SANGO 50 micro ampmeter 2(' 
diameter.- Ea -new radiation equip. 
£1-25 each P. & P. 1/p. 
CAPACITOR PACK -50 Brand new 
components, only SOp, P. & P. 17p. 
POTS -10 different values. Brand 
new. SOp, P. & P. 17p. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 113/60pF ceramic; 
2 min. strip with 4 preset 5/20pF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
25p the lot, P. & P. 10p. 
FLAT FACED 4" TWIN BEAM 
TUBE type Cossor MD. Green trace. 
Brand new £4 each, P. & P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New. 
Sip each. Holder 1p each. Inform- 
ation Sp. 
PHOTOCELL equ. OCP71, 13p each. 
MULLARD OCP70-10p each. 
MODERN TELEPHONES type 706. 
Two-tone grey, £3.75 each. Two-tone 
green £3.75 each. Bieck £2.75 each. 
P 6 P 25p ea. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1.75 each P. 6 P. 
25p. 

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

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. 64 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS 
071 and 072 Serles 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
H811 tuF 150V 4p 
H8/2A 3 3pF 25V 4P 
H6/3 3ßF 50V 4p 
H8/3A 4uF 50V 4P 
H8/4 4-7uF 25V 4p 
H8/IA SuF 64V 4p 
H8/5 SuF 10V 4P 
H8/SA 5uF 150V 4P 
H8/6A 10pF 10V 4p 
H8/8A 16uF 10V 4P 
H819 200F 6V 29 
HB/9A 20uF 70V 4P 
H8110 22iiF 50V 4p 
H8/10A 22aF 100V 4p 
H8/I1 25uF 12V 4P 
H8111A 24uF 215V 49 
H8/12 32uF 1bV do 

H8/12A 33000F 0F 10V 4p 
H8/14 400F 25V Sp 
HH8/15 

470F 
8/14A 400F 16V ¿p 

H8/15A 40uF 50V ¿ó 
H7/I 500F BV 39 

H7/ 2A 64uF 
1A 50uF 2 5V 2P 

H//3A 64uF 25V 4p 
H7/4 64uF 15V 4p 

Ref. No. Capacity Voltage Price 
H7/4A 64uF 35V Sp . H7/5 ly 80uF 16V 4p 
H7/8 a 125uF 16V Sp 
H7/8A 100uF 35V 60 
H7/9 100uF 63V 6p 
H7/9A O 122 F 4V 4p 
H7/10 125pF 25V Op 
H7/10A 160uF 2.5V 3p 
H7/11 jy 160µF 22V 6p 
H7/11A a, 160ßF 16V Sp 
H7/13A 200uF 25V 6p 
H7/14 d 220uF 50V 10p 
H7/14A 4A 220uF 16V 6p 
H7/15 - 220uF 25V 5p 
H7/15A 220uF 35V 10p 
H6/1A 250uF 4V 3p 
H6/2 W 250uF 25V 3p 
H6/3A u 320ßF 2.5V 3p 
H6/4 320uF 10V 4p 

11 330uF 18V 5p 
H6/5A l.e 330uF 25V 10p 
H6/SA ell 3300E 35V 1 

4700 25V 
0p 

H6/ 8A 
8 O 470uF 3ßV 20p 

H8/9A d 400uF 40V 20p 

Working Capacitance 
Type No. Voltage Vdc. 1.JCurrent 
oil ís332 16 3300 
071 15472 16 4700 
071 15882 16 6800 
072 15752 16 7500 + 7500 
07215113 16 11000 + 11000 
071 16472 25 4700 
072 10502 25 5000 + 5000 
072 18752 25 7500 + 7500 
071 18681 63 680 

106 and 107 series 
106 16223 25 22000 
108 17103 40 10000 
107 10222 100 2200 

Type No. Voltage Capacitance 
102 15163 16 16000 
10490003 20` 39000 
102 18802 25 8000 
104 00001 45 20000 

A further 10% discount on lots of 100 of 

Please calculate the weight of your order and 

Not over Ordinary Parcels 
1,yib 10+9 
2 b 22p 

81b 32p 
81b 37p 

Max. Ripple 
at 50°C Weight Price 

2.4 amps foz 15p 
3.9 amps loe 17p 
5.8 amps 1}oz 22p 
10.5 amps 30e 37p 
13.8 amps 4}oz 46p 
5.4 amps 1}oz 22p 
9.6 amps 3}oz 37p 
12.6 amps 4}oz 49p 
2.1 amps lox 15p 

17 amps 10oz E1'12 
12 amps 7}oz 64p 
10 amps 5}oz 741' 

Weight Price 
8oz 20p 
16oz 30p 
7oz 25p 
16oz Sop 

any one type. 

Include appropriate postage. 

Not over Ordinary Parcels 
1(eb 429 
tdlb Up 
221b 72p 

ALL GOODS PLUS 10% V.A.T. 
UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25p 

RESISTORS `A7 i CAPACITORS.RDIf 
100 DIODES 

War LI 
SQ NS."ODD P ECES' L VERO 

/T1 i TRANSISTORS ED 

SED 

BC100 ETC. 
DIODES, N 

77 
TRANSISTORS F Li 

INDUCTORS, RESISTORS 
& CAPACITORS 

POSTAGE 20p 1 PACK No. 1 20p I PACK No.3 POSTAGE 20p I PACK No. 5 POSTAGE 27p 
I PACK No. 7 

100 RESISTORS 

£1 100 CERAM 
CAPACITOIRS 
100 POLYSTYRENE 
CAPACITORS 

POOS 
100 i 100 CERAMIC 
CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

1 TRANSISTORISED 
IGNAL TRACER KIT 

1S TRANSISTORISED 
SIGNAL INJECTOR KIT 

100 RESISTORS 

(ASSORTED100 
CAPACITORS 

POSTAGE 20p 1 PACK No. 2 POSTAGE 20p PACK No. 4 POSTAGE 20p I PACK No. 8 POSTAGE 209 t PACK No. 8 

PRINTED CIRCUIT KIT 
BUILD 6e INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES SOX 

CONTENTS: (1) 2 Copper Laminate Boards 4*in n 2}in. (2) 1 Board tor Match- 
box Radio. (3) 1 Board for Wristwatch Radio, e.c. (4) Resist. (5) Resist Solvent. 
(6) Etchant. (7) Cleanser/Degreaser. (8) 16 -page Booklet Printed Circuits for Ama4era. 
(9) 2 Miniature Radio Dials SW/MW/LW. Also tree with esco kit: (10) Essential 
Design Data, Circuits, Chassis Plana, etc. for 80 TRANSISTORISED PROJECTS. 
A very enmprrhemive selection of circuits to suit everyone's requirements. 

EXPERIMENTERS 
PRINTED CIRCUIT KIT 

85p 
Postage & Pack. 15p. (U.K.) 

Commonwealth: 
SURFACE MAIL 20p 

AIR MAIL 75p 
Australia, (slew Zealand, 

South Africa, Canada 

(11 Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler detector. 
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. 
(5) Carrier Power Conversion Receiver. (8) Split -Load Neutralised Double Reflex. 
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with self - 
adjusting regeneration (Patent Pending). (9) (Solar Battery Loudspeaker Radio. 
The smallest 3 deelgna yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers bared on the "Teiflexon" circuit. Let us know 
If you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Sire only 1.62in x 0.951n x 0.25in. (11) Wristwatch Radio 1.15in x 0.801n x 0ß5b. 
(12) Ring Radio 0.701n x 0.70in x 0-551n. (19) Bacteria -powered Radio. Runs on 
sugar or bread. (147 Radio Control Tone Receiver. (15) Transistor P/P Amplifier. 
(16) Intercom. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking 
Animal, Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. 
122) Transistor Tester. (23) Human Body Radiation Detector. (24) Man/Woman Dis- 
criminator. (25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Con- 
stant Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive - 
Loop Transmitter. (90) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/ 
Wire -less Microphone. (32) Rain Alarm. (37) Ultrasonic Switch/Alarm. (94) Stereo 
Preamplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone 
"Photophone". (37) Light -Beam Transmitter. (98) Silent TV Sound Adaptor. 
(39) Ultrasonic Transmitter. (40) Tbyrlotor Drill Speed Controller. (41) Light Dimmer. 
(42) I.C. Pre -amplifier. (43) I.C. Amplifier. (44) I.C. Intercom. (45) I.C. Radio. 
(4B) Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector. 
(49) Proximity Switch. (50) Laser Projector. 
Plea 10 Photoelectric Circuits, Simple Alarms, Long Range Alarms, Projector, etc. 

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

Rend o S.A.E. for foil Moils end a Selrf deemiption of all kits and Proleeh. 

Runyourown 
him§ store 

A unique opportunity 
to become the outright owner 
of a franchise that's the first 

of its kind in Britain. 
Tandy Corporation (Branch UK) is completely new to Britain. 
A division of the Tandy Corporation of America, where its 
'Radio Shack' operation has now grown to approaching some 
2,000 outlets. 
Nowhere else will you find a similar operation, because a 
Tandy franchise is your very own business. 
You'll be selling exclusive Tandy brands of radio. audio and 
communications equipment, plus parts and kits. All of the 
highest possible quality, yet so competitively priced that you 
can be assured of high volume and substantial profits within 
a surprisingly short time. 
Previous radio trade experience is not essential. You get the 
full benefit of Tandÿ s 50 years' experience-covering 
everything from your grand opening to everyday routines- 
plus regular newspaper advertising and full merchandising 
and promotional support. 
A minimum of (14,000 initial investment is required. 
Company -owned and managed shops are now actively 
trading and are available for franchise in Birmingham, 
Coventry, the Potteries, West Midlands and Manchester 
areas. Additional shops will also shortly be available for 
franchise in Bristol, Cheltenham, Doncaster, Gloucester, 
Liverpool, Nottingham, Worcester. Central and Greater London. 
If you would like n ore information, please write in confidence 
to the Senior Vice- President, Mr Richard N O'Brien. 

TANDY 
T A N D V Corporation 

( Branch UK). Bilston Rd. 

Wednesbury. WS10 7JN. Staffs. 
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2 
SHORT WAVE DX 

by MALCOLM CONNAH 
WITH such a large number of reports this time 

I think I should start straight away with the 
contribution from Ian L. Wadman of Didcot 

in Berkshire. Ian has a new Trio 9R-59DS and a 70 
foot end -foot antenna. Some concentration on 60 
metres produced the following excellent results: 
4770 ELWA, Liberia in English at 0615. 
4832 Radio Capital, Costa Rica, Spanish at 0405. 
4860 R. Maracaibo, Venezuela, Spanish at 0420. 
4882 R. Commercial, Dominican Rep., music at 0530. 
4900 R. Juventud, Venezuela, Spanish at 0355. 
4940 R. Yarucuy, Venezuela, Spanish at 0345. 
4970 R. Rumbos, Caracas in Spanish at 0455. 
5030 R. Continente, Venezuela, S/off at 0500. 
5035 Bangui, Cent. Afr. Rep. with music at 0545. 
5050 R. Tirana, Home Service at 0340. 

The Rev. W. John Mckae of Birkenhead has built 
the 3 Band SW receiver described in the December 
issue. This combined with a 45 foot indoor aerial and 
ATU produced the following: 
5995 VOA, noted in English at 2130. 
6045 Hilversum, Holland, English at 1045. 
6065 Radio Sweden in English at 1600. 
6120 Vatican Radio noted in English at 2100. 
7260 Monte Carlo, S/off in English at 0845. 
7310 Radio Vilnius, Lithuania S/off at 2300. 
7345 R. Prague noted in English at 2200. 

11815 WYFR noted in English at 2240. 
15185 R. Finland in English at 1830. 
21520 Radio Switzerland noted in English at 2125. 

Lanford Fevrier sends in our first report from the 
West Indies; St. Lucia to be precise; using a Pye 
valve domestic receiver and 100 foot long wire to 
hear: 

6010 R. Sweden in English at 2114. 
6090 R. Luxembourg in English at 0210. 
9570 Swiss B.S. in English at 0905. 
9635 R. Nacional de Colombia, Spanish at 1539. 

11775 WINB, Red Lion, USA in English at 2130. 
11855 Broadcasting Service of Saudi Arabia at 1855. 
11880 Voice of Turkey in English at 2213. 
11895 R. Senegal in French at 2225. 
11935 R. Portugal in English at 0208. 
15190 La Voix de la Revolution Congolaise at 2010. 

Matthew Phillips of Halstead in Essex is only 12 
years of age but this Domestic receiver is 37 years 
old; using a metal bed frame as an aerial the com- 
bination produced the following log: 
5995 R. Australia in English at 0900. 
6180 BBC, Cyprus relay at 1730. 
7210 Red Cross Radio in English at 1730. 
7245 Austrian Radio noted at 1030. 
9005 R. Tehran, Iran at 2000. 
9520 ORTF, Paris noted at 1415. 
9525 AIR, Delhi in English at 2230. 
9570 R. Australia noted at 1500. 
9670 Adventist World Radio at 0930. 

11710 Radio Kiev, USSR noted at 1930. 
11730 R. Tashkent, USSR noted at 1400. 
11765 R. Australia in English at 0645. 
11770 BBC, Ascension Island relay at 1700. 
11815 NHK, Japan in English at 0800. 
11850 R. Norway in English at 0815. 
11900 RSA, South Africa noted at 1900. 
11970 Radio Tunis in English at 0900. 
17825 RSA, South Africa noted at 1600. 

Robin Ilookham of Stretford, Manchester certainly 
managed to hook'em when he used his Codar Multi- 
band -6 and 40 foot end -fed antenna to record: 
4970 R. Rumbos in Spanish at 2345. 
4980 Ecos del Torbes in Spanish at 0026. 
5920 R. Kiev, Ukraine noted at 1950. 
5940 R. Vilnius with Mailbag show at 0047. 
6130 R. Norway with id. in English at 1900. 
9545 R. Ghana, 'Africa Worldwide' at 2125. 
9670 IBRA Radio with religious pgr. at 2015. 

11720 R. Nacional de Brazil, English at 2312. 
11805 R. Globo in Portuguese at 2008. 
11860 R. Canada Int., SW Club at 2148. 
11880 Voice of Turkey in English at 2203. 
15130 WYFR with news at 1905. 
15300 HCJB, Quito, Ecuador `DX Partyline' at 1944. 
15410 UN Radio noted at 1921. 

Please remember to correct all times to GMT when 
sending in reports and also remember the new 
address. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

HAROLD Emblem (Mirfield Yorkshire) has been 
listening to the Middle East on the medium 
waves with his Eddystone 730 communications 

receiver and MW loop antenna. He .reports hearing 
Riyadh, Saudi Arabia on 587kHz; Cairo on 710kHz; 
Baghdad 760kHz; Tartar, Syria 782kHz; Quazvin, Iran 
841kHz; Damman, Saudi Arabia 885kHz; Izmir, 
Turkey 926kHz; Diyabakir, Turkey 1061kHz; Sharjah, 
United Arab Emirates 1535kHz. Harold also reports 

161 

www.americanradiohistory.com

www.americanradiohistory.com


hearing CSB81 at Santa Maria, Azores on 1570kHz at 
2336hrs GMT. Stations in the Middle and Near East 
can be logged during the evening and after 2300hrs 
GMT, the time when a number of Europeans sign -off 
for the night. A sensitive and selective receiver 
together with a medium wave loop antenna is essen- 
tial for this type of DXing though a few of the 
stronger outlets can be heard with simpler equip- 
ment. Try for Kuwait on 539kHz; Batra, Egypt on 
620kHz; El Beida, Libya on 1124kHz; Tripoli, Libya 
on 1250kHz and Kuwait on 1345kHz. 

Brendon Rooney (Glencar, Co. Sligo in Eire) has 
sent in an excellent log of North American reception. 
Using a Trio 9R59DS, a Heathkit GR78 transistor 
communications receiver and a medium wave loop 
with balanced differential amplifier, he reports hear- 
ing CBN St John's in Newfoundland on 640kHz; WOR 
New York City on 710kHz; WABC also in NYC on 
770kHz; WCCO Minneapolis on 830kHz; WHDH 
Boston on 850kHz; CJON St John's on 930kHz; CBM 
Montreal 940kHz; CHNS Halifax, Nova Scotia on 
960kHz; CBA Moncton, New Brunswick 1070kHz; 
WBAL Baltimore on 1090kHz; WNEW New York 
City on 1130kHz; WOWO Fort Wayne, Indiana 
1090kHz. Although these stations were heard between 
2300hrs and 0200hrs during December it is possible 
to hear North America on the medium waves in the 
UK at any time of year provided there is a path of 
darkness between transmitter and receiver. In June 
stations can be logged during the hour before sun- 
rise. North Americans broadcast on `channels' which 

are multiples of 10kHz and they are easy to identify 
as they use their callsigns frequently (prefix C for 
Canada and W or K for the US.) followed by the 
name of the city or town where the studios are 
located. 

Julian Allan (Hadleigh, Suffolk) has been trying 
the medium waves with his Audiosonic transistor 
portable with internal ferrite rod aerial. He reports 
hearing London Broadcasting on 719kHz (417m); 
American Forces Network (AFN) Frankfurt on 
872kHz (344m); BBC Radio Medway 1034kHz (290m1; 
AFN Munich 1106kHz (271m); Radio Sweden 
1178kHz (254.5m) in English at 2245hrs GMT; 
Radio Tirana, Albania 1394kHz (215.2m); Trans 
World Radio, Monte Carlo 1466kHz (204.6m). On 
the long waves Julian has heard Mainflingen, West 
Germany on 151kHz (1986m); Allouis, France 
164kHz (1829m); Luxembourg 236kHz (1271m). 
Others to look for on the long waves are the Voice 
of America, Munich 171kHz (1734m); Azilal, Morocco 
209kHz (1435m) in Arabic; Tipaza, Algeria 251kHz 
(1195m) normally in French but in English at 1900hrs 
GMT; Lahti, Finland 254kHz (1181m). 

Brian Murray (Edinburgh) has been busy again 
with his Astrad transistor portable coupled to an old 
405 -line TV aerial. His log includes CSB2 Lisbon, 
Portugal on 1034kHz at 0020hrs; Radio Portugal 
1061kHz in English at 2300hrs; Radio Denmark also 
on 1061kHz at 2300hrs; BBC Radio Derby on 1115kHz 
at 2240hrs and BBC Radio Manchester 1457kHz at 
1800hrs, all times being in GMT. 

VHF/FM DXING 
by SIMON DAVID 

LST month I reported on the strange events in 
January. My Correspondent E. W. Earnshaw is 
now on his way around the world as a sea- 

going Radio Officer. The reported Turkish station, 
Radio Ankara news, has been verified by an official 
at the Turkish Embassy who heard the tape record- 
ing made in Newcastle. Other recordings made were 
of f.m. broadcasts from Russian and Polish origin 
followed by a Spanish station. I. hope this will not 
deter others reporting more modest DXing achieve- 
ments. 

Openings of a less dramatic nature in February 
enabled Roy Patrick of Derby to pick up Hessischer 
Rundfunk, Frankfurt on 99MHz. He received a very 
quick QSL card from them. 

George E. Sykes is only 50 feet above sea level at 
Bolton -le -Sands, Lancashire but has a clear view all 
round. On his AR2000, with an Aerialite 264 and 
Stolle rotator 15 feet above his garage, he has 
received local radio stations from Blackburn, Mersey- 
side, Carlisle and Sheffield. He wonders if going 
upstairs means better results! An unidentified 
station was picked up on 102MHz, but best reception 
comes from local mobiles. Kirk O'Shotts, Blaenplwyf 
and Divis have also been picked up. 

Colin Chatfield of Camborne, Cornwall has a home 
made 5 -element Yagi feeding a P.W. design preamp 
and Heathkit FM4-TU tuner. He has received Radio 
Eirean in English and Gaelic, Radio 4 from Wenvoe 
and Haverfordwest, BBC radio from North Hessary 
Tor and ORTF from Brest 97.7MHz. 

Finally, anyone in the home counties who heard a 
foreign station, probably East European, between 
97.7 and 98MHz (above LBC) on 23rd March, please 

let me know. Reception on my receiver was not good 
enough to identify it. 

Please state the date, frequency and country of 
origin in all reports; also your receiver and aerial 
type would be useful. 

Station information 
Among the latest information to hand are the 

following: Perth, BBC Radios 1/2,3 and Radio Scot- 
land are now on 89.0, 91.2, 93.4MHz respectively; 
Campbeltown BBC services are similarly changed 
to 88.6, 90.8, 93.0MHz respectively. Listeners with 
preset push-button receivers will need to alter the 
tuning of the appropriate channels in these areas. 

The IBA station BRMB Radio started broadcasting 
official programmes on 94.8MHz from Lichfield. VHF 
transmissions are said to be better here than the 
alternative medium wave transmissions. The aerial is 
directional, mounted on the 1,000ft television mast, 
and beamed towards Birmingham centre. Polarisation 
is circular to help car radio and portable radio 
reception. 

Piccadilly Radio (IBA) went on the air on 2nd 
April in the Manchester Area. The transmitter 
situated at Saddleworth broadcasts on 97.0MHz using 
a circular polarised directional aerial. The next to 
follow will be Swansea Sound from Kilvey Hill on 
95.1MHz using an omni-directional circular polarised 
aerial. 

Full details of IBA independent radio broadcasts 
on v.h.f. and medium wave can be obtained by send- 
ing a stamped addressed envelope to the Engineering 
information Service, Independent Broadcasting 
Authority, 70 Brompton Road, London SW3 IEY, or 
Crawley Court, Winchester, Hampshire S021 2QA. 

BBC local radio information can be obtained from 
Engineering Information Dept., BBC Broadcasting 
House, London W1A IAA. 
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enry's 
UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

TEST EQUIPMENT 
MULTIMETERS 
(carr. etc. 30P) 
ITI-2 20K/Volt Slimllne '' 5.95 
M210 (Case £1 25) 20K/Volt Slimline de -luxe 8.75 
TLH33D 2K/Volt Robust 7.50 
U437 10K/Volt Steel case. AC up to 40 KHz 4-95 
U4324 20K/Volt with AC current ranges 800 
AF105 (Case £1.90) 50K/Volt 11-95 
U4313 20K/Volt AC current. Steel case 1050 
U4341 Plus Built In transistor tester 10-50 
Model 500 (Case £1.95), 30K/Volt 9.95 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector 2.10 carr. 15p 
SE500 Pocket Signal Tracer 1.70 carr. 15p 
TE15 Grld Dip meter 440kHz-280mHz 15-00 carr. 305 
TE40 AC Mlllivoltmeter 1 -2mHz 19 75 carr. 35p 
TE65 28 Range valve voltmeter 22.50 carr. 40p 
TE20D 120kHz-500mHz RF Generator 1895 carr. 40p 
TE22D 20Hz-200kHz Audio Generator 19 95 carr. 409 
SE350A Deluxe Signal Tracer 12-S0 carr. 20p 
SE400 Volts/ohms/R-C cub./RF field/RF gen. 

14 75 carr. 209 

New Revolutionary Supertester 680R 

Sa- ea' 

680R Multi -tester Accessories 
£18 50 Transistor tester 

Electronic voltmeter 
A m pc la mp 
Temperature probe 
Guess meter 
Signal Injector 
Phase Sequence 
EHT Probe 
Shunts 25/50/100A 

1100 
18-00 
1195 
1195 
11-95 

5.95 
5.95 
5 95 
4 50 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 6'95 p 6 p 15p 
Q4002 Photoelectric System £1370 
E1310 Stereo mag. cart. preamp. 4.80 0 6 p 25p 
Easiphone D1201 telephone amplifier 7.50 p & p 25p 
D1203 Teleamp. with PU coil 4.95p 6p 20p 
LL1 Door Intercomm. and chime 8.40p 6 p 25p 
1 Kw Dimmer/controller 3.00 p& oleo 
0" Twin spring unit For 3 30p 69159 
16" Twin spring unit Reverbs 8.85 D &I, 250 
US50 Ultrasonic Switch Transmitter/Receiver £1275 
C3041 1-250 MHz £4.25 
C3043 5CH 1-300 MHz £5.75 
VHF 105 Aircraft Band Convertor 4.50 p 6 D 15p 
B2005 4 Ch. mic. mixer 4.20 p 6 p 15p 
82004 2 ch. Stereo miner 8.75 p 6 p 159 
PK3 Kit. Etch your own circuits £1-95 p 6 p 209 

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

EXCLUSIVE: SPECIAL OFFERS 
MW/LW CAR RADIO AKAI GXC40 
+ or - Earth with speaker Stereo cassette recorder. 
and fixings. £6.50 c./p. 30p. £59.95 c/p. 509. 
8 TRACK CAR STEREO Pair Akal ADM micro- 
(- Earth) with speakers In phones. £8.95 c./p. 209. 
Pds 6 flogs. £12-S0 c./9.409. PORTABLE CASSETTE 
Portable Battery Cassette TAPE PLAYER -for car or 
Tape Player E7-25. carry around. £7.25 c./p. 20p. 
Car Lighter Plug; nl adaptor HANIMAX BC808 POCKET 
for all cassette and radio CALCULATOR WITH 
6/7+/9 volt output (state % KEY. £2895 
width) £1.95 each HANIMAX BC811M 
Rotel Stereophones MEMORY VERSION £37-S0 
RH630 £4'50 MAINS UNIT for BC808 
RH700 £8.75 BC811M £2.8S (state model) 

Rotel 
RH430 

RA310 15+15£3.30 
HANIMAX H101 STEREO wattCOMPACT RECORD 

Stereo Amplifier (List 
£5200) £3452. 

PLAYER 2 a 7 watts. Comp 
plate with Speakers (List 

Wein W500 Battery/Mains £54501 Price £3995. Plus 
Cassette Recorder £1275 tree pair of stereo phones. 

DON'T RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES 
Hi Fi and Transistors - Up to date 

Brochures on request 

SPECIAL PURCHASES 
UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transistorised 
geared tuners for 625 Line 
Receiver IF output. £2-S0, 
Post 20p. 

get 
EASY TO BUILD KITS BY 
AMTRON-EVERYTHING SUPPLIED 
Model No. 

Radio control receiver 310 
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-20)(hz 
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 
335 Guitar preamp. 
340 Delay car alarm 
075 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 
385 Capacitive Contact Alarm 
850 Electronic Keyer 
820 Electronic Digital Clock 

2.98 
5.95 
5.95 

1233 
1 40 
3-90 
4-70 
570 
360 
4.55 
4.55 
5-73 
2 93 
5.90 
6.08 

1580 
14.60 
1285 
8-00 
8.15 
2 87 
7.00 
680 

1075 
9.65 
8.85 
4 25 
6-15 

13-15 
2 25 
615 

1130 
7-70 
4.30 

1325 
7 -IS 
7.60 
6 75 
2 30 

1550 
1930 

8-55 
6.25 

18-75 
5850 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 
Prices correct at 
time of preparation. 
Subject to change 
without notice. 

BUILD THIS TUNER 
MW/LW Radio Turner to use with any amplifier. 
Features Mollard RF/IF module Ferrite aerial, built 
In battery. Excellent results. Size 7" x 21" x 3+". 
All parts E4 85, carr. 15p. 

MULTI -USE & RADIONIC KITS 
10-1 10 Projects 3.80 
50-1 10 Projects 6.08 
150-1 150 Projects 13-20 
Telephone Communicator 7.20 
X20 20 (Elec.) 

1, Projects 4.95 
X40 40(radio) f 9.45 
(carr./packing 40p) 
All transistor circuits with hand books 

TBA800 5 WATT I.C. 
Su table alternative to SL403D. 
5/30 volt operated. 8/16 ohm 
5 wett output. 
With circuits and data £1.50. 

,., STROBE TUBE 
ZFT4A. Suitable for December '73 '.I Pract. Electronics £3 00. 

ST2 (D32) DIAC 25p 
CRS1/40 SCR 45p. 
ZFT4 £300 
ZFT8 £3-S0 

hENqy, 
Due toCATqL°G° S 

Meer, °r p fd pá e 9es 

a 

ekrsti rals, all Pri 
Perand 

raW 

bepaeai 
A/r,e+w 

aodSOrtla+es+r able fOr 
Au9/ePt. 974. 

UK'S 
LARGEST RANGE OF 
TRANSISTORSAND DEVICES 

JUST A SELECTION 
TBA800 5 Watt IC £1-50 

*Sinclair ICR 6 Watt IC £1.80 
ZN4141C Radio £1.20 
*Ultrasonic Transducers £5.90 pr. 
*3015F 7SEG Indicator £1.70 

TIL 209 LED 24p each. 22p each per 1e 
With circuits/data sheet 

OVER 1500 DIFFERENT SEMI CONDUCTOR 
DEVICES IN STOCK 
Free stock list -latest edition (Ref. 36) on request. 
Includes radio valves, I.C.'s Rectifiers, Triacs, SCR's, 
LED's, etc. More types -better prices -discounts for 
quantity small or large. 

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 complete 
with head circuits. 
£9 50 carr. 30p. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance £250 
'18' Med. Impedance £2.50 
'36' Med. Impedance £5.00 
R730/E73 2 track mono 
Record/Erase low Imp. 
75p pair. 
Erase Heads for '17', '18' 
and '36' £1.00 
'63' 2 track mono, Hi Imp. 

LI -75 
'43' Erase Head for '63' 

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

TOP QUALITY 
SLIDER CONTROLS 
60mm stroke high quality 
controls complete with 
knobs (post, etc. 15p any 
quantity). 
Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 
250K, 500K, 1 Meg. 459 
each. 

Ganged Log and Lin 
10K, 22K, 50K, 100K, 250K, 
65p each. 
(Quantity discounts 
available) 
Complete with knobs. 

SINCLAIR, MINIATURE AMPLIFIERS & 
TUNER/DECODER 
AMPLIFIERS (carr., etc. 209) 
4-300, 0 3 watt 9 volt 1.75 SP40-5 2240/stereo 
104, 1 watt 9 volt 3 10 80/PZ5 2500 
304, 3 watt 9 volt 3-95 SP40-62Z40/stereo 
555, 3 watt 12 volt 4.10 80/PZ6 2775 
E1208, 5 watt 12 volt 5.10 SP60 2Z60/stereo 
608, 10 watt 24 volt 4.95 80/PZ8 30-45 
410, 10 watt 28 volt 4-05 Transformer PZ8 395 
E1206, 30 watt 45 volt 8-95 
E1210, 29 + 2+ watts 

12 volt 7.75 
RE500, 5 watt IC mains 

operated Amplifier with 
controls 6.30 

SAC14, 7+ 7 watt Stereo 
with controls 1175 

SAC13, .15 + 15 watt 
Stereo with controls 

14.95 

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

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

6v, 7+v, 9v) 1.95 ea, post 25p 
SC202 3/6/7+/9 volt 400mA 3-65 carr. 30p 
HC244R Stabilised version 4.90 carr. 309 
P500 9 volt 500mA 3-20 post 20p 
P11 24 volt 500mA (chassis) 2.90 post 20p 
P15 26/28 volt 1 amp (chassis) 2.90 post 20p 
P1080 12v 1 amp (chassis) 4-50 post 20p 
P1081 45v 0.9 amp (chassis) 7.50 post 20p 
P12 4+-12 volt 0.4-1 amp 7-15 post 30p 
SEtOlA 3/6/9/12 volt 1 amp (Stab.) 12 50 post 25p 
RP164 6/7+/9/12 1 amp (Stab.) 12.95 post 30p 

FIBRE OPTICS 
0.01 Diam. Mono Filament £3.00 
per 50 metre reel 0.13 Diam. 64 
Fibres Sheathed. £1.00 per metre. 
SPRAYS 15mm Diam. (Mares Tall 
Spray £10-50 7mm. Diam. £5.00) 

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

Henry's LlAlll ED 
EDGWARE ROAD, LONDON W2 

404-406 Electronic Components and Equipment 01-402 8381 
309 PA - Disco - Lighting High Power Sound 01-723 6963 
303 Bargains Store (Callers only) 
Home and Car Entertainment Centres London and branches now open 
120 Shaftesbury Avenue. London WI 01-437 9692 
114 Burnt Oak Broadway. Burnt.Oak, Edgware 01-952 7402 
190-194 Station Road. Harrow.M-ddleses 01-663 7788'9 
354.356 Edgware Road. London W2 01-402 5854/4736 

All mail to 
303 Edgware Road. 
London W21BW 
All stores open 9 am to 
6 pm six days a week 
Hr -F, - Tape Equipment 
Discount Stock List 
Free at all stores 
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YATES ELECTRONICS 
(FLITWICK) LTD. 

DEPT PW, ELSTOW STORAGE 
K E M P S T O N HARDWICK 

BEDFORD 
RESISTORS 
iW Iskra high stability carbon film-very low noise-capless construction. 
4W Mullard CR25 carbon film-very small body size 7.5 z 2.5 mm. 
4W 2% ELECTROSIL TR5. 
Power Values Price 
watts Tolerance Range available 1-99 100+ 

4 5% 4.70-2.2MO E24 1.3p 1.1p 
9 10% 3-3M0-10MO E12 1.3p lip 
i 2% 100 -IMO E24 3.5p 3p 
1 10% 10-3.90 EIS 1.3p 1 1p 
9 5% 4.70-1M0 E12 1.3p 1.1P 
4 10% 10-100 E12 8p 70 

Quantity price applies for any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5% Iskra resistors 5 off each value 4.70 to 1MO., 
E12 pack 325 resistors £240. E24 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon track 5k0 to 2Mß, log or linear (log } W, lin 4W). 
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 25p. 

DEPOT 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER £2. 
Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
10p stamp appreciated. 

Callers Welcome Mon. to Sat. 9 a.m. 5 p m. 

PLEASE ADD 10% VAT 
NULLARD POLYESTER CAPACITORS CON SERIES 
400V: 0 001µF, 0.0015µF, 0.0022pF, 0 0033µF, 0.0047/4F, 3p. 0.0068AF, 0.01sF, 0015µF, 
0 022AF, 0 033µF, 39P. 0.047µF, 0-068/1F, 0.1pF, 5p. 0-15/4F.6p. 022µF,71.p, 0-33pF, 11p. 
0.47µF, 13p. 
160V: 001µF, 0.015µF, 0.022µF, 0.033µF, 0.047µF, 0.068pF, 3p. 0-1pF, 34p. 0.151íF, 44p. 022pF, 5p. 0.33µF, Sp. 0.47RF, 74p. 0.68µF, 11p. 10µF, 13p. 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 001µF, 0µ015µF, 0 022sF, 3p. 0.033µF, 0.047µF, 0068µF, 34p. 
0.10F, 4p. 0.15µF, 022pF, 5p. 0.33µF, Gip. 0.47µF, Dip. 0.68µF, 11p. 10µF, 13p. 1.5µF, 
20p. 22pF, 24p. 
MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS 
0001µF, 0002µF, 0.005µF, 0.01µF, 0.02µF, 100pF to 10,000pF, 2p each. 
3p. 0.04µF, 0.05µF, 0.0680, 01µF, 4p. 

ELECTROLYTIC CAPACITORS 

22% 0, 2225, 22/63, 33/6-3, 33/16,33/40,63, 47/4, 47/ 0, 47/40, 2547/40, 68/, 
10/25, 

6.3, 68/116,100/4, 
15/63, 

1001 100/10, 
100/25, 150/63, 150/16, 220/4, 220/63, 220/16, 330/4, Op. 47/63, 100/40, 150/25, 220/25, 330/10, 
470/6-3, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p. 470/10, 680/6.3, 11p. 100/63, 150/63, 
220/83, 1000/10, 12p. 470,25, 680/16, 1500/63, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200/6.3, 
18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10, 3300/63, 4700/4, 21p. 

SKELETON PRESET POTENTIOMETERS SOLID TANTALUM BEAD CAPACITORS 
Linear: 100, 250, 5000 and decades to 5MO. Horizontal or vertical P.C. 01µF 35V 2-2uF 35V 
mounting (0-1 matrix), 0ß2µF 35V 4-7pF 35V 
Sub -miniature 0.1W, 5p each. Miniature 0.25W, 7p each. 047µF 35V 6.8µF 25V 

1.0µF 35V 10µF 25V 
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, 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 £2. Kit of parts for mains operated detector, Including GDI but 
excluding case. £5.80. Suitable case £1.50. Kit of parts for 12 or 24V battery 
operation, Including GDI and P.C. Board, £7 70. As above for PP9 battery, £8.90. 
NOTE: The battery operated kits incorporate our patented circuit to minimise 
battery drain. Typically 90mA for 24V. 

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 relief. 

22µF 16V 
33µF 10V 
47µF 63V 

100µF 3V 

12p 

VEROBOARD 
01 015 

24 x 39 24p 20p 
24 x 5 28p 28p 
39 x 31 28p 28p 
3 x 5 32p 320 
17 x 2 85p 67p 
17 x 39 120p 108p 
17 x 39 (plain) 76p 52p 
17 x 21. (plain) - 4to 
24- n 5 (plain) - 12p 
24 x 39 (plain) lip 
Pin Insertion tool 62p 62p 
Spot face cutter 52p S2p 
Pkt. 50 pins 20p 20p 

JACK PLUGS AND SOCKETS 
Standard screened 28p 2.5mm insulated 12p 
Standard Insulated 18p 3.5mm insulated 12p 
Stereo screened 40p 3.5mm screened 18p 
Standard socket 20p 2.5mm socket 11p 
Stereo socket 30p 3.5mm socket IIp 
D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180 , 5 pin 240 , 6 pin, 7 pin. 
Plug 12p. Socket Sp. 
4 way screened cable, 25p/metre. 
6 way screened cable. 30p/metre. 

BATTERY ELIMINATOR £1 70 
9V mains power supply. Same size as PP9 battery. 

ENGINEERS 

Ti1/s76page 
FREEbook 

Shows how! 
YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
I n Th, II l I I e should be 

Ight pa, , ii6C.i tnn t .b ad b v ambltl 
you how to get them till nigh a low-cost Send toi thin helpful 76 page FREE boul. 
Ìl.1.I:.T. home study course. There are no now. No obligat ion and nobody will 
books to bus and "u µan pay -as -you- on you. It could be the tit -t Iy,:nt 
Wain. ever did. r CUT OUT THIS COUPON I M - - 

Oh, 5> CHOOSE A BRAND NEW FUTURE HERE! 
TicA or state sub/act of interest. Post to the addo,ss 

1 

' 

I 
I 

I 
I 
I 
I 
I 

Practical Radio n Radio Amateurs ü 
Electronics Practical TV 
(Technatron) 1: Colour Television 

Electronic Computer Electronics D Engineering D C & G LI Radio 
l'y Maintenance TV Servicing Cert. D 

& Servicing - Post Master Genera! 
General Radio & u 1st & 2nd Class 

TV Engineering n Certe. E 
Radio Servicing, C & G Electrical 

Maintenance & Engineering 
Repairs Practise ' 

City & Guilde Radio, C & G LI Installa 
TV Electronics lions and Wiring 
Mechanies 

To B.I.E.T. BPW 03 Aldermaston Court, Reading RG/ 41°F 

NAME (Block Capitals Please) 

ADDRESS 

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

General Electrical 
Engineering 

Society of Engineers 
(Electrical Eng.) 

Electrical Inetalla- 
tione and Wiring 

C & G Electrical 
Technicians 
(Primary) 

C & G Tele- 
communications 

QK I BPW 03 

Age 

1 

i 
i 

I 
I 

1 

I 
I 
1 

I 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

BAKER 12"" MAJOR £11.55 
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 £14.85 
30-17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size 19in X 12}in. 

NOTE-When ordering state 3 or 8 or 15 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Regent 12 in. 15W £1095 Superb 12 in. 20W £1870 New Group 50/12 
Major 12 
Deluxe1n. 

20W 811 55 
12 in. W £1320 Group 3512 in. 35W £11.55 

12 in. 50W£ 17,60 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE 
THORNTON HEATH, SURREY Tel. 01.684 1665 

ALL PRICES INCLUDE V.A.T. HI-FI ENCLOSURE PLANS 42p 

CONTACTLESS ELECTRONIC 

1111 

IGNITION BY MOBELEC 

1up 

öÑ vl £13a9525p 

We break the price barrier with 
this trouble -free inductive dis- 
charge contactless ignition which 
replaces contact points by a 
solid-state trigger -head giving 
high energy spark for excellent 
cold -weather starting and super - 
smooth tick -over. Designed for 4 
or 6 cylinder neg. earth cars at a 

price you can afford. Easy to fit, clear illustrated instructions, 
free fitting kit. State model, make and year. Other Mobelec 
capacitive discharge E series models available. Mobelec E 
series for high performance engines. 4 & 6 cylinder NEG. 
AND POS. EARTH. £2282. 8 cyl. £24.75. Post free. 

Dept. PW/6, 226 Mary Street, 

SILHILL PRODUCTS Birmingham B12 9R1. Tel: 021-440 3600 
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by Eric Dowdeswell G4AR 

FIRST, the bad news! Dave Gibson G3JDG, your 
conductor around the amateur bands for so 
long, reports that for personal reasons he is no 

longer able to produce the monthly page. Dave's 
reports under the heading of 'The Amateur Bands' 
began in October 1964 and the following month 
became part of the feature 'On the Short Waves'. 

We owe a lot to Dave for keeping us up-to-date 
on amateur affairs over the years. His humorous, 
free -and -easy style of writing will be missed. Good 
luck in the future Dave and thanks a lot, keep in 
touch. 

And now, more bad news! This page is being taken 
over by yours truly who will endeavour to give you 
at least as good a service as did JDG. How well I 
shall succeed remains to be seen. A lot depends upon 
the number and quality of the reports received so 
start them rolling to my QTH given below. 

Reporting 
A few pointers which will help all round:- letters 

short, reports accurate and to the point and pre- 
ferably on a separate sheet of paper and above all, 
legible! Call signs, in particular, should be in clear 
block letters but I hope I have enough experience to 
be able to spot the odd boo-boo. I don't want to hear 
about those routine QSO's heard on 20m made by 
fellows using 400W of SSB and a multielement beam. 
But dó tell me all about that unusual callsign, that 
newly activated country or exotic expedition plus 
the DX that is really DX when related to the band/ 
power/distance involved. 

Reports of QRP work may prove of interest as they 
may encourage others to try a little less power and 
more ingenuity and operating know-how to achieve 
the results they do with high power. 

Break for a commercial! As ST2AR in Khartoum, 
Sudan from 1953 to 67 I worked nearly 300 countries, 
using homemade equipment and mostly wire aerials, 
but not one of these QSO's held the same thrill for 

me as did the QSO I had a couple of years ago with 
W1BB on Top Band with a genuine 10W input. In 
recent times G3XAP has worked all continents with 
9W input on this band and now threatens to repeat 
the performance with 5W, which leaves me gasping! 
He does have the slippery slope of the sunspot cycle 
to slide down so others ought to try and emulate him 
while the going is good. The glow of self-satisfaction 
attending success has to felt to be appreciated! 

GB Operations 
With the proliferation of GB prefixes for use at 

just about any event that a club secretary cares to 
dream up their novelty value has decreased to zero. 
However, there are a couple of calls around that 
rise about this modern day mediocrity. In the cen- 
tenary year of the birth of Marconi, GB2MT was 
operated from Bayswater, London from April 25 to 
28 on 15, 20 and 80m SSB. The QTH was the house 
in which Marconi and his mother lived in 1896/7. 

Another event associated with the centenary and 
taking place over the weekend of June 7/9 is a 
House Party at Stratford -Upon -Avon where guests 
will face a programme of films, talks and demon- 
strations to illustrate the progress of radio com- 
munications. GB2HF will be on the air to demon- 
strate how it is done. QSL's and reports to Ralph 
Barrett G2FQS (QTHR) or the Bureau, for both 
stations. 

By the time this appears in print you may have 
heard GB2MT already on April 7 when it was located 
at the top of the GPO building in St. Martins -le - 
Grand in London from where Marconi made the 
first official demonstration of wireless in this country 
to a second station on the Embankment just half a 
mile away. QSL as above. 

Deadlines 
The deadline for your reports each month is a 

rather flexible feast since the date, from month to 
month, when the magazine "goes to bed" can vary by 
as much as seven days. Aim at the middle of the 
month but remember that every effort will be made 
to squeeze in material received after this time. 
Incidentally, I often wonder if the brief listing of 
future events is really of any interest..I have a 
sneaking feeling that anyone with sufficient 
enthusiasm will have already acquainted himself with 
the full details from other sources. 

Starting off with a nil balance of readers' reports 
and an aversion to nicking anything from the other 
scribes the reports on the band conditions must wait 
until next month. Suffice to say that the sunspot 
number is dropping more or less as predicted so 
take the hint and keep an eye on the lower frequency 
bands for your reports. Cheers for now. 

BROADCAST BANDS 
Short Wave Reports by 15th of the month to Malcolm Connah, 27 Lismore 
Road, Highworth, Swindon, Wiltshire, SN6 7HU. 

Medium Wave Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG. 

VHF/FM Reports to Simon David, c/o Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 
Logs covering any amateur 
bands in band/alphabetical order 
by the middle of the month to 
Eric Dowdeswell G4AR, Silver 
Firs, Leatherbead Road, Ash - 
teed, Surrey, KT21 2TW. 
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 70 Series TT[ 
INTERNATIONALLY 

KNOWN BRANDS 

Ist. GRADE DEVICES AT NEW 

I ROCK BOTTOM PRICES I 

SN7400 20p SN7447 £1.45 
SN7401 20p SN7473 41p 
SN7102 20p SN7474 41p 
SN7404 20p SN7475 63p 
SN7408 25p SN7476 44p 
SN7410 209 SN7490 82p 
SN7413 31p SN7492 Up 
SN7420 20p SN7493 Up 
SN7430 20p SN74100 E2.37 
SN7441 81p SN74121 45p 
SN7442 81p SN74141 £1.10 

SN74192 £2.15 

PRICE dARR/ER SIASNED 

lE0 LITRON IX 

DL707 
READOUTS SERIES 
0 3ín high 
characters 

14pm Oil 

ALSO 
1 

REF. 
Ref LEDI LED1A 

>£199 20p VAT = £2 19 

ORME RECTIFIERS 

P.I.V. 1 amp R.M.S. 2 amp 
100V 20p 50V 35p 
200V 22p 100V 40p 
600V 25p 200V 45p 

1000V 38p 400V 50p 

RECTIFIERS 
P.I.V. 1 amp 

50 1N4001 843 p 
100 1N4002 7.3p 
200 1N4003 9p 
400 1N4004 9p 
600 1N4005 11p 
800 1N4006 13p 

1000 1N4007 160 p 

3 amp 
1N5400 150 p 
1N5401 163p 
1N5402 17íp 
1N5404 22p 
1N5406 264p 
1N5407 30p 
1N5408 33p 

BY100 163p BY133 
BY103 22p BY164 
BY105 160 BY176 
BY126 16p BY182 
BY127 164p BY250 

23p 
55p 

£1-65 
£1.65 
25;p 

OR 
FILAMENT INDICATOR 

MITRON 3015F 8 G 

IIII 6pin Oil 

ai 

G 

BREAKTNROUCN 
PRICE f1*9 

23in n lin 
21in x 39in 
2¡in Sin 
3}In xx en 
3}ín x Sin 
17in x 29.in 
17In x 3}in 
171n x 5In 

OVERSEAS CUSTOMERS DEDUCT 

ONE ELEVENTH. 

eroboard 

Copperclad Plain Extra 
0.1in 0151n 015in P á P 

7p 7p - 
24p /8p 12p - 
26)p 23p 13p - 
28311 230 - - 
30p 30p 22p - 
82P 63p 45p 10p 

81.10 116p 60p 10p - - 90p 10p 

Dip Breadboard 115p 
Verostrip .. 28p 
Spot Face Cutter ._. 44p 
Pin Insanion tool asp 
Terminal Pins (packs of 50). state size_. 55p 

Cheapest Opto yet 
CtAsp LED's 

1111i ItTLA 

Ç7 
LED2.0425" Pap 
LED 3. 0175" 177 

Remember 

U 

LEDO. 0125" 69p 
IE115. 0175' 75p 

Vat Inclusive Prices 

DIGITAL CLOCK 
on e git chip 

just imagine, one MOS LSI I.C. eliminating 
15 MSI I. C and numerous other com- 
ponents. Esher 

12 or 24 hour. 4 or6 digit 
50 or 60Hz operation 
leading zero supression 
single voltage supply 
similar to DIGITRONIC m 
P.W. March 1973. 

Only £7.99 

With 4 LED's £16.59 

With 6 LED's £20.75 

electronics 

I 
I.C. SOCKETS I 

DUAL IN LINE: 8 pin 139p, 14 pin 159p, 16 pin 
173p, 24 pin 380,1 26 pin 390 36 pin 41p, 
40 pin 44p. 
ZIG ZAGS 14 pin 193p, 16 pin 21p. 

NEAT SINNS 
TV2 for TO -66 15p. 5F for T.0-5 
TV33forTO 3 16p. 18F forTO-18 

5,2p 

TV4 for T0-126 
1V5 tor TO 220 

14p 

10DN400 4 4Y 1 4 

DIP10 2 for 
SL403D 

DIP14 5 for 
EA1.000 

RESISTORS Price 
Rating Type Tolerance Range Each 

9/9 watt Carbon Film e 5% E12 Series 5(1 to 330Kí1 14p 
f watt Metal Oxide Film m2% E12 Series 10(1 to 1M0 44p 
f watt Cermet" Thick Film m2% E12 Series 56(1 to 150Kfl 8p 
} watt Carbon Film e 5% E24 Series 10(1 to 10M(1 13p 
f watt Carbon Composition x0-5(1 (2.2(112.7(1.3.3(1: 3-91E 4.70. 49p 
1 watt Carbon Composition x 10% (5.60) 6.60: 8.20 51p 
1 watt Carbon Film e5% E12 Series 10(1 to 10M0 3p 
2 watt Carbon Film e 5% El2 Series 100 to 10M0 6p 
23 watt Wire Wound x10% E12 Series 0 220 to0.470 10p 
23 watt Wire Wound e 5% E12 Series 10 to 2700 lap 
5 watt Wire Wound x 5% n. El2 Series 0 50 to 8.2K1( 10p 
10 watt Wire Wound 0.50 to 6.860 11p 
10 watt Wire Wound e5% 10K0. 15K0: 201<(í: 25K0 17p 
15 watt Wire Wound 100 to 6. BKfl 139p 

AC107 lip 
AC126 13p 
AC127 13p 
AC128 13p 
AC176 15p 
AC187 22p 
AC187K 20p 
AC188 22p 
AC188K 25p 
ACY19 Up 
ACY20 22p 
AD140 /9p 
AD149 4ep 
AD181 38p 
AD162 Sip 
AD161/2pr 

AF114 17p 
AF115 17p 
AF116 17p 
AF117 17p 
AF118 112p 
AF124 33p 
AF125 27p 
API 26 27p 
AF127 27p 
AF139 3Sp 
AF172 25p 
AF179 71fp 
AF239 41p 

TRANSISTORS and DIODES 
ASY26 33p 
BC107 11p 
BC108 11p 
BC109 11p 
BC114 15}p 
BC117 22p 
BC147 10p 
BC148 10p 
BC149 lip 
BC157 13p 
BC158 12p 
BC159 14p 
BC168B 11p 
BC169 12p 
BC171 20p 
BC172 173p 
BC174B 3Sp 
BC177 22p 
BC178 Up 
BCi79 24p 
BC182L 11p 
BC183L 12p 
BC184L 12p 
BC1B7 27fp 
BC212L 12p 
BC213L 13p 
BC214L lip 
BC268 15p 
BC327 26fp 
BC328 2/fp 

tl( y/U 17p 
BCY72 17p 
BCZ10 28p 
BCZ11 2ip 
BD115 74p 
BD124 82p 
BD131 55p 
BD132 6615 
BD131/2 

£119 
BD133 72p 
BD135 42p 
BD136 44p 
BD137 50p 
BD138 55p 
BD139 01p 
BD140 06p 
BD201 £159 
BD202£1.49 
BD203 £1e5 
BD204£1.37 
BF109 75p 
BF115 25p 
BF160 25fp 
8F167 24p 
BF173 241) 
BF177 28p 
BF178 29p 
BF179 Up 
BF180 33p 

BF181 33p 
BF184 28p 
BF185 25p 
BF194 15p 
BF195 17p 
BF196 tip 
BF197 16p 
BF200 32p 
BF200 27fp 
BF2448 27p 
BF262 25p 
BF263 25p 
BF272 £1.21 
BF390 37p 
BFS28 £1.01 
BFW10 66p 
BFW11 87p 
BFW87 38p 
BFX29 43p 
BFX30 37fp 
BFX88 26p 
BFY50 22p 
BFY51 22p 
BFY52 22p 
8R100 43p 
BRY39 44p 
BSX20 18p 
85X21 Up 
BSY9SAf4p 
BU150 E1 75 

BU10502 OC171 33p 
E7-92 TIC44 48p 

D13V Up TIC226D 
MJ4000 £1-97 

£149 TIP41A81p 
MJ4010 TIP42A 99p 

£199 TIS43 38fp 
MJE34052p TIS73£210 
MJE2955 TIS91 33p 

£1-82 2N697 18-9P 
MJE3055 2N706 13p 

Up 2N708 161-P 
MPF102 2N914 243p 

2749 2N1302 20p 
MPF103 41p 2N1303 24p 
MPF104 459 2N1304 24p 
MPF105 45p 2N1305 24p 
MPF106 2N1306 24p 

49fp 2N1307 274p 
0C28 50p 2N1308 35p 
0C35 50p 2N1309 3Sp 
0C36 50p 2N1613 22P 
0C44 l4p 2N1711 25p 
0C45 14p 2N1893 523p 
OC71 14p 2N2100 
0072 14p £1.54 
0075 15p 2N2219 41p 
OC81 14p 2N2646 55p 
0083 2Sp 2N2905 lip 
OC170 28p 2N2924 16p 

CAPACITORS 
MULLARD C333, 629 and 630 series 
-Ceramic Plate. E12 series from 
1.8pF to 0 0020F.54p. ' 

CERAMIC DISC -LOW VOLTAGE - 
0.010F. 00220F. 0.047uF, 53p; 
0-19F, 0.220F, 8}p. 
POLYSTYRENE (160V) -From 10pF 
to 0.01uF in multiples of 10pF; 15pF: 
22pF; 33pF; 47pF and 68pF. 4p. 

MYLAR PLATE (10010-1000 PF. 
2000pF. 5000pF. 24p, 0.010F, 0.020F, 
0.040F,0-05uF,30;0.0680F,0.10F, 
5p; 0-2f1F, 8}p. 
MULLARD C280 (250V POLYESTER) 
-001pF 0-015pF, 0.022uF, 
0.033pF, 0.0470F. 34p; 0.0684F, 
4p; 0-1pF. 0,151F, 44p; 0.22uF. 
5}P; 0.334F, 7p; 0.471F, 9p; 0.680F, 
12p; 1'OpF, 144p; 1' 51.1F. 22P; 
2.2uF.280. 

2N2925 lip 
2N2926 all 

10 
2N3053 lip 
2N3054 51p 
2N3055 Up 
2N3391 A 

p 
2N3566 iSp 
2N3638 20p 
2N3702 13p 
2N3703 12p 
2N3704 139 
2N3705 123p 
2N3706 lip 
2N3707 12p 
2N3708 tep 
2N3709 10p 
2N3710 11p 
2N37í1 lip 
2N3711£/'82 
2N3772 

£2.75 

2N3772 
£2.75 

2N3773 
£2.20 

2N3819 28p 
2N3823 99p 
2N390318 fp 
2N3904 19p 
2N3905 23p 
2N3906 25p 
2N4058 1341/ 
2N4289 19p 
2N4441 87p 
2N4442 

£1.00 
2N4443 

£1-45 
2N4444 

£208 
2N4871 {Op 
2N5129 
2N5172 11p 
2N5459 Np 

2N5777 47p 
2N6076 111-99 
3N140£1 .01 
3N141 89p 
3N152 £1.01 
3N153 89p 
40360 51p 
40361 50p 
40362 50p 
40408 55p 
40430 £1-39 
40432 £217 
40673 55p 
AA119 10p 
AA720 iep 
AA129 10p 
AAZ13 11p 
BA100 18p 
BA102 27fp 
BA110 45p 
BA111 Sip 
BA112 eep 
BA114 OP 

BA115 tep 
BA116 Sp 
BA128 11p 
BA129 23p 
BA143U 75p 
BA143 V 67p 
BA144 20p 
BA145 22p 
BA148 Up 
BA154 20p 
BA155 15fp 
BA156 16-33) 
BA182 2ófp 
BA220 7p 
BA221 7p 
BA222 7fp 
BA VIO 11p 
BAW82 10p 
BAX13 ep 
BAX10 10p 
BAY38 41P 
BB705 42p 
88141 top 

AW 
stabilised 

POWER PACK/CONVERTER 
Switched 3, 6. 74 or 9 volts 

Up to 400mA Output 
sain Output Lead 
with 3 5mm plug 
plus FREE muiti- 

so cet a 

ana 
dapte -N. 

Metal 
Case 

Polarise 
ReVeród 
Swnph 

Voltage ' 
Se:et,o' 

y 

Pu..ne F><. 

Power 
Output 
Transistor 

Mains lead 
lover Oft) 

Transistor 

Snd 
Zene, 

tabilise, 
ria 'or Circuit 

9^ Off 
Switch 

Our Price E4.99 + P. 6 P. 169. 
Unstablllsed Version of above . £299 
Other Eliminators (unstabllised) 
6 volts at up to 50mA .. .. £1.95 
9 volts at up to 50mA . £1.65 
9 volts (miniature) up to 50mA £2'90 
d+6 volts et up to 50mA .. £2.75 
9+9 volts at up to SOmA 
79 volts for Cassette Players (small) 

£220 
3,44,6, 7f, 9, 12 volts up to fA £4.99 
Fully Stabilised Car Battery Con- 
verter, giving switched outputs of 
6,7f or9volts .. .. .. £5.49 

P. & P. on all modela 16p 

ZENERS 
All 5% tolerance 

BZY88, 400mW, 3.3V to 33V 

1ZS, 1W. 3.3V to 100V 

BZX70. 2-5W, 7 5V to 75V 

11p 

1Bp 

27p 
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`T M'()I(;E S ON RI;OI1l: S'I' UNLESS SHOWN OTHERWISE P&P ON UK. 

ORDERS IS lop. OVERSEAS ORDERS AT COST 

. 

44111á1d LP1186 
Varactor diode tuned 
F.M. tuning heart. 
84.15, as described in 
P.E. May 1973. 
LP1185 matching I.F. 
strip, 84.85. 

MU 
20 - 20 Watt Integrated 
Stereo Amplifier Kit. 
Superb state-of-the-art 
design by engineers of 
Texas Instruments. 
831.35 - P. & P. 49p. 

tiras EA1000 
3 watt amplifier 
module. Price includ- 
ing handbook and 
FREE heatsink. 
Our price 8249. 
Quantity discounts. 

A1005S 
F.M. tuner chassis. 
fully transistorised. 
9 Volt positive earth 
operation. 
Our Prime U-20. 

A1018 

F.M. tuner, similar 
to A1005S but in 
oiled walnut cabi- 
net, etc. 

Our Price Ell -39. 

ialo& 
A1005MS 

Multiplex Stereo 
Decoder, fully built 
and aligned, to match 
A1005S. 

Our Price VI 80. 

AUDIO ICY 
Audio I.C. Leaflet No. 12. FREE (only 
with I.C.'s-10p separately. 

Pre -Amplifiers 
Dual, MC1303L C1.89 
Low Noise Dual, 
MC1339P al -29 

Amplifiers 
250mW. MFC4000A 

49p 
1 watt. TAA300 

£1 79 
2 watt, LM380 LI -40 
3 watt, SL414 LI -76 
5 watt, TBA800 Et - 59 
7 watt, TBA810S 

£1.70 
15 watt, BHA0002 

£3.95 
35 watt driver 
NE54OL El 32 

NEW SL414 pin for 
pin = SL403D 3 watt 

C1 76 

51 decada DM 
rat 

-(F - comesrat, 

IcI«kI 

1111111 

bcd 10 7 

ah 

oasi 

mos Is, C1up 

Supplied w.th complete data 
All this on 2. single 16 pin DIL packed MOS LSI Integra'r 

Maximum Display - or - 1-999V 

Minimum Display - or - 1mV 

Can be scaled up to read 1.999V 

Automatic Polarity Detection 
Dual Ramp Integration 
Automatic Overange Indication 
Up to 50 readings per second 
Chopper Output provided. 

A State -of -the -Art Digital Voltmeter I.C. 

MC1312 decodes CBS. 
SQ. Free leaflet No. 11 

gives full circuit and 

Our details. "wee 
26.46 

for only f7.79 

Motorola 
compte 
leaflet 

Oar Price 

60 

i.-wtth our 
10. supplied 

FREE 

No. 11 

£3.05 

UADRISONICS 
Inc. all parts for decoder. inc. Veroboard, V.A.T., P. & P. (Leaflet alone top.) 

I%stars 

Hp 40p 35p 
0 35p 40p 39p711 

45p 39p 
%p 95p 

42p 45p 43p 
747 sup 
]<e 42p 45p Up 

CA3046 5Sp MVeSV(L00051 t1.55 
CA3075 t155 MV812V1L005) t1.15 
CA3082 [t45 MVR151(10371 (1.55 
LM1011.1 [1.99 NE555 5Sp 
144201H t1.15 NE5608 t452 
1.M301 t1 OS NE561B [4.52 
LM307N Np NE5628 5442 
LM30821 0145 NE565 t2 80 

LM309K (2.55 NE566 (2.75 
LM3900 77p NES67 52.50 
MC1330 Up SG3402N (3.0e 
MC1350 43p 01440 (2.10 
MC1351 51.10 TM263 ifs 
MC1352 t1-10 TAA293 Mp 
MC1357 [1 59 144310 (1-07 
MC1358 [l 69 1AA320 Wp 
MC1156G el 75 TAA350 t254 
Mcl4secpi t242 TM370 ü15 
MC1495 (SAM TM550 51p 
MC149814 (1.45 TAA570 I15 
MC3401 77p TAA700 t441 
MFC1010A 51p TAD10C [1.55 
MFC1080 7ip 3.40110 M55 
MFC803oA 112p TB651 t200 
0424,41400424,4140 rt.tp ,i, +,IIA rr 1n 

'ea.e£44 1444 
Dept.1. 

56, Fortis Green Road, London. NiO 3HN 

telephone 883 3705 

INDUCTORS 

MULLARD block filter alp 
LP1175 as used with TAD100 
now only £1.49 

R.F. CHOKES, Oil pH to 19mH. For 
full details ask for List No. 5. P.&P.5p. 

DENCO COILS 

Transistor Range: 
Series 1T to 5T inclusive 
Blue, Yellow, Red and 
White all 44p each. 
I.F. Transformers: IFT13 
14. 16 and 17. 55p each. 
IFT 15. 76p; IFT18. 73p. 

Dual Purpose Range: Series 1 to 7 

inc. Blue. Yellow. Red and White. 
44p each. 
1 to 5 Green. List No. 5 gives full 
details. 
Ferrite Aerials: Medium and Long - 
state 300pF or 500pF tuning. 87p each 

Age: 

Type CS04 Type 
5íF lip SOpF T7P 365pF 83p 

10pF 71P 60pF 83P 
3íS+365pF 99p 

00 
150F 71 208 p 75pF 83p 

Type 
1 anF with 

20pF 77p t00pF BSp screen and trlm- m- 
25pF 71p mers Sip 

P & P all types 10p 

NEW 

INRI 
BFS59 
BFS60 
BFS61 
BFS96 
BFS97 
BFS98 

ZTX107 
ZTX108 
ZTX109 
ZTX212 
ZTX213 
ZTX214 
2TX300 
ZTX301 

í5p 
20p 
20p 
15p 
23p 
20p 

10p 
10p 
15p 
14p 
14p 
15p 
12p 
13p 

I't' IZ IZA\'f I RANCE 

The Radio I.C. in a TO18 can. Supplied wits 
our data leaflet No. 10. Giving circuits and 
component information. (Leaflet alone 10p.I 

ZTX302 
ZTX303 
ZTX304 
ZTX310 
ZTX311 
ZTX312 
ZTX313 
ZTX314 
ZTX320 
ZTX330 
ZTX331 
ZTX341 
ZTX382 
ZTX383 
ZTX384 

17p ZTX450 17P Z5121 
14p ZTX451 17p ZS122 
21p ZTX500 12p ZS123 

9p ZTX501 13p ZS124 
tep ZTX502 17p ZS140 
10p ZTX503 lIp ZS141 
11p ZTX504 43p ZS142 
13p ZTX510 17p ZS170 
31p ZTX530 210 ZS171 
15p ZTX531 22p ZS172 
1Sp ZTX550 17p ZS174 
22p ZTX551 17p ZS176 
13p ZS178 
15p DIODES ZS270 
lap zs12o ßp ZS271 

10p 
13p 
lßp 
19p 
25p 
43pp 

lop 
13p 
16p 
17p 
2313 

38pp 

1ßp 

Our Price 
£1.32 

ZS272 18p 
ZS274 19p 
ZS276 asp 
ZS278 37p 

KSO30A 
Zener 
Series 

as 
BZY88 
Series 
lip 
each, 

rs 
uF 4V B 3 10V 16V 

ErEcrR 
25Vot 40Vx ti3V 100V 160V 450V 

1-5 
2-2 
3.3 
47 
é8 

10 
15 
22 

33 
47 
58 

100 
150 

SOP 

640 

SOP 

NP 

lip 

6íP 

6íP 

83P 

b, 
gip 

6íP 

óíp 

p O p p 
lip 

14p 
14p lip 
19p 25p 
24p 

220 
330 
470 

1000 

p 

13p 

6p 
10p 

1500 
2200 
3300 
4700 
6800 

í8p 
18p 
28p 

S OP 

6iP 

lip 
5{p 
6 p 
sip 

sip 

Gip 

Sip 
64P Sip siP 

6íP 'OP 
Sop 6íP 

SOP lip 

S OP Np 

8p wp 
11p /4p 

14p 26p 
20p 25p 
22p 2!p 

011 
tip 
lip 

25íp 
24p 

W 

25p 

lip 

1 

17p 14uF1 

21p 

24p (16uF1 

330 ( u 
25p(50pF) 

1350V) 

31p 
44p 
47p 
S79p 

asp 44p 79p 148p 

25p 44p 44p 79p 149p 252p 
75p 

Pehstielaeters 
5kn 250k 
10kn 505k11 
25kn 1Mn 
50kn 2Mn 
10okn 
Log or lin less switch (and 1k(1 lin) 
Log or lin with switch 
Dual less switch 
Dual with switch 10kn. 1001)n and 
1Mn log only 

10kn 
25kn 
50k 
100k 

New Silver and Black Knob 164P 

Vertical or Horizontal 
0.1 watt 84p 0.25 watt 7}pp 
1000 1kO 101(0 100kí1 1M0 
2500 2.5kí 25k0 250kí 2.5M0 
5000 5k0 50k0 500kí 5Mí 

Cermet Type to 1M 0 only 41p 

13p 
26p 
Mp 

57p 

Single 
40p 

Dual 
up" 

Presets 111 

Mrs t TAermisters 
AtSB 94p GL23 [1.21 
CZ1 1114p 053 11.49 
CZI 19p 054 [1.91 
C213A 18p VA1005 15p 
CZ19 18p VAt026 18p 
E298CD A258 13p VA1633 18p 
E298ED A256 13p VA1034 16p 
E298E0 A260 13p VA1039 16p 

E298ED A262 13p VA1040 16p 

E298E13 A285 13p VA1053 ISp 

E298ED P268 13p VA10555 lip 
E298ZZ 05 13p VA1056S 1Sp 

E29822 06 13p VA1066S 17p 

E299DD P336 lip VA7067S 19p 

E29900 P338 tep VA1077 19p 

E2990D P342 14 VA1098 21p 
E289DD P348 tep VA1101 31p 
0118 [1-21 VAt107 :9p 

Other types obt5mable upon application 
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The items below are from the March Sup 
piement to our 1974 Catalogue. You can 
receive this Catalogue and the next 12 
supplements by sending 66p. IYs1 

Stereo Radiogram Cabinet. Lag, Loo and yl 
Teak veneered with sliding front and taper, 
legs. Speaker spaces each end. Size approx. 41 
""x 15"x 15". Probably cost over £20 to mak. 
Our Price 48-10 each. Carriage £2 per 200 mile. 
Bush Record Player. Bush Ref. No. SRP 64 
Separate bass and treble controls help give th, - 
unusually good sound quality. A suitable amplifier 
speaker unit converts this to full stereo. Cabin 
size 74" x 164" x 18" deep. Finished in [ham,... 
grey leather cloth. Fully transletorised with 8" 

speaker. Controls base, on/off, treble an 
volume. Socket etereo. Makers recommend, 
price £2773. Our Price 417.72. A saving of o'., 
£8. Poet and insurance £2. 
Erres Table Radio. Dutch made. Three waveban I 

L.M. er S.) Nice else (164" x 81" x 5") wood, 
cabinet with high gloss finish. 8" x 4" speak,. 
gives better than average tone -these radios ar 
very well made from good quality component 
and should not be confused with Hong lion. 
uakee. They recently retailed at £18 each an. 

ere well worth It. The ones we have are bran.. 
new and working but have failed final inspect.,.. 
I,ecauee either they will work only on mains 
.,nly on batteries. It le unlikely that the fault 
very much however and we are arranging for 
,ircult diagram. Price 4884 plus £1 post an 
insurance. 
Electric Welder. Big transformer in metal ca 
with carrying handle and control switch, output 
through very heavy duty terminals. Outp, 
volts 1.9-4.25 volts max. 117 amps. noen.. 
maim; Input socket for optional foot switcl, 
219-50 plus £2 carriage up to 200 miles. A furl h, 
£l for each 100 mile. extra. 
24v 8 amp Mains Transformer. Upright mount., 
with fixing clamps, standard primary 240/200 
190/160-£8.50 plus 30p post and service. 
Mains Transformer. (6 -5v -0-6.5v at 500 mA a, 
Iv at 1 amp). Normal tapped primary. Uprigl: 
mounting with fixing luge. 6100. 

Maine Transformer. (18v -37v -39v -41v at 2 au,; r this would function at 18v -0-18v). Primal. 
tapped 110, 115, 127,'100, 220 and 240v selects 
by labelled plug. Primary screen and mull, - 
tapped. Upright mounting with fixing lug, £2-95. 
Midget Two Gangs. Tuning condenser as fitted to 
maay Japanese and Hong Kong radios -probably 
'290pf each section with 4" spindle with terminals 
Ilse trimmer.. Price 38p. With trimmers 50p. 
Ferrite Rods for aerials, etc. The following types 

re in stock Die. 4", 4" long 16p, 5" long 18p: 
i tie. 5/18", 5" long 20p, 6" long 84p, 8" long 80P: 
Ilia. 3/8", 4" long 20p, 5 long 25p, 6" long 800. 
a" long 40p: Dia. 5", 6" long 85p; Ferrite Slab 
:i" long x f" x 1/8th"-20p. 
Photo Resistor. Mulland type. This drops its 
r,eiatance from approx. 250Kohme in dark to 
.,uly approx. 200 ohms in bright light but It is 
only quite small, in fact leas than 5" square with 
leads coming out of corners on one side. Price 22p. 
0-8 Ammeter. 2" square, full vielon face for flush 

t untIng-moving iron, Ideal for charger 
75p each. 
I F. Transormers. Tuneable around 465 KC. 
.Japanese manufacture as fitted to many Japanese 
made portable radios. Three Aires available - 
soh. miniature approx. 4"x 4" x 4" high -Miniature 
..ppeox. 1" x 1" x 5" high -Small approx. 9/16" x 
"/16" x 4" and Standard 9/10" x 9/10" x 4". All 
,t lip each. 
12v Power Pack. "Smooth flow" Double wound 

minx transformer, full wave rectifier and overload 
protection. Completely enclosed in plastic came 
with output terminals and des lead -Ideal t" 
operate models, drive motors, charge small 
lotteries etc. Price 42.25. 
Time Switch. Malnè driven 24 hours clock -driving 

pairs of on/off switches this switch sequence will 
repeat until re -programmed. Complete in preened 
steel case with glans window in front. Continental 
make. Price 48.60. 
Relay. Clare Eliot. Sealed and wire ended. 675 oh", 
.'mil with two pairs change over contacts. Price 
£185 
TERMS: Add 10% V.A.T. 
Send postage where quoted -other items, 
post free if order for these items is 
(6.00, otherwise add 20p. 

(Dept.Pw) 7 Park Street, 
Croydon CRO 1YD. Callers to: 
102/103 Tamworth Rd. Croydon 

M &B COMPONENTS (Leeds) LTD. 

86 BISHOPGATE STREET, 
LEEDS I. Phone 35649 

BULK PURCHASE 
GREEN TRACE MAGNETIC SQUARE FACED 
TUBES. Ideal for T.V./Monitor. Size approx. 
5" x 8" face, 12" neck. New boxed. 41.00 each, 
P. a P. 40p. 

STOCK CLEARANCE LINE 
Small robust 12 volt Model Makers Motors. VE If 
505 each P. & P. lop. 

MEGGER/INSULATION TESTER 
250V (Everehed & Vignoles) (not new) with metal 
box 68.605 each SOP P. a P. 

SPECIAL OFFER 
MOTOROLA CAR RADIO CHASSIS. (Not cons 
píete) Chaeele/I.F. Transformers-Trimmers- 
Ree/Cape Transistors. Complete with Circuit 00p 
each, 15p P. a P. 

NEW RECORDING TAPE (FAMOUS HAKE). 
1,800' min. of tape on 7" spools 8100 each, 
P. a P. 20p. 

8.T.C. 12 VOLT (170 Dl RELAYS. Plug in type 
with base. dp. dt. As new! 80p each P. a P. 10p. 
4 for 6100 P. a P. 20p. 

When in Leeds visit our Walk Round Showroom - 
near City Square, Queens Hotel. Many BARGAINS 
FOR SHOP CALLERS. We shall be visiting all the 
MAJOR RALLIES in the NORTHERN ZONE! 

(ALL PRICES INCLUDE V.A.T.) 

SHORT-WAVE H. e 
KITS ' A 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short. Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 eatlefel 
customers -including Technical Colleges, Hoe - 
vitals, Public Schools, R.A.F., Army, Hams, etc. 

1974 "DE" RECEIVER 
complete kit -Price £4.80 (Incl. p. & p. & 
Customer writes: "Australia, India and America 
at loud volume." -"I bave now heard over 300 
station» including many Amateurs. I have 
received 32 Q.S.L. verified reports -from all 
continents. An amazing one-valver." 
This kit contain» all genuine short-wave com- 
ponents, drilled chassie, valve, accessories and full 
instruction. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, Including the famous model 
"K plum" (Illustrated above). All orders despatched 
by return. Bend now for free descriptive catalogue. 
"f kite a components. Teat Report available. 
EXCITING COMPETITION for Short -Wave 
listeners. Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 SEN 

SINCLAIR CALCULATORS 
Cambridge Kit £1995 (£2.25) 
Cambridge Assembled £21.95 (£2.50) 
Executive With Memory £3495 (83.75) 
New -Sinclair Scientific £3995 (£4.25) 

FERRANTI ZN414 
IC radio chip with data £1.20 (23p). Also available 
kit of extra parts to complete a radio £2.39 (40p). 
Send sae for free leaflet. 

SINCLAIR PROJECT 80 

AFU £8.95 (69p) 
Z40 £5 45 (54p) 
Z60 £6.95 (69p) 
016 £7.70 (77p) 
PZ5 £1.98 (49p) 
PZ6 £7.98 (79p) 
PZ8 £7.98 (79p) 
Decoder £7.45 (74p) Trans for PZ8 £2.115 (50p) 
Tuner £11.95 (£1 .19) Stereo 80 £11-95 (£1-19) 
Project 805 £2695 (£2.69) 
2 x Z40/Stereo 80/PZ5 £25.00 (£2.50) 
2 x Z40/Stereo 80/PZ6 £2775 (£2.77) 
2 x 260/Stereo 80/PZ8/Transformer £3311 (£3.31) 
Write for our most competitive quotation. We 
specialize in exporting Project 80 and charge 
only token postage on large airmail orders. 
Send sae for free leaflet on new quadraphonic 
adapter for use with Protect 80 £9.95 (£1.30). 

SINCLAIR 
SUPERIC12 
8W ems power. 

44 With page 
booklet and 
printed circuit r 
£2.10 (43p) 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controla needed to 
complete the mono version £1.80 (27p). 
Stereo model with balance control £3.60 (48p) 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £2.87 (50p)_ 

LOUDSPEAKERS FOR THE IC12 
5. 8 ohm LI.10 (27p). 5' x 8' 8 ohm £1.55 (37p) 

PREAMP KITS FOR THE IC12 
Type I for magnetic pickups, mica and tuners. 
Mono model LI.35 (25p). Stereo model £2.40 (Sop) 
Type 2 for ceramic or crystal pickups. 
Mono OSp (18p). Stereo £1.30 (25p) 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY 
ELIMINATOR 
BARGAIN 

- The most versatile 
battery eliminator ever 
offered. Switched out- 
put of 3, 4s, 6, 70, 9 
and 12V at 5COrnA. 
£4.15 (70p) 

Other eliminators stocked: 
50mA: 6V £1.80 (30p). 9V £1.60 (30p). 75V 

cassette type £2-2S (Sop). Double 8+8V 
£2'50 (35p). 9+9V £2.50 (35p) 

500mA: Higher current deluxe models. 
6, 75 or 9V (state which) £2.85 (50p) 

S-DECS AND T-DECS 
S -DEC £1.98 (31p) I 1 II 
T -DEC £3.63 (47p) 
µ-DEC £399 (81p) BA 

µ-DEC B £69 (81 p) e-_ e 
IC carriers: 

hl l: plain (150) 16with 
with socket £1i 77 (25D) 
10 TO5: plain 78p (15p) with socket L1-68 (24p) 
Experiment guides: A £1.50 (26p), B £1.77 (290), 
C 90p (15p), D £2.40 (35p), E £4.20 (53p) 

ZIPPY CABINETS 
Attractive plastic Instrument cases In 1 sizes: 
80 x 50 x 30mm 60p(250) 115 a 65 x 40mmS7p(30p) 
155 x 90 x 50mm £1.20 (35p) 
210 x 125 x 70mm £1.80 (45p) 

ECONOMICAL QUADRAPHONICS 
£9.9S (L1 30) 

Complete self contained matrix quadraphonic 
synthesizer In attractive cabinet. Just feed output 
of ordinary stereo hi -fl Into It and hook up to 
4 speakers to obtain the latest experience In 
sound. Send sae for free leaflet. 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
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. 
No VAT charged on overseas orders. 
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AUDIOTRONIC Model ATM1 
To value 1000 
opv pocket multi 

ter. Ranges 
0/10/50/250/1,000 

It AC and DC. 
DC current 0.1mA/ 
100mA. Resisters.. 
0/150k ohms. 
Decibels. - 10 to 
+22dß. Size 90 
60 x 28mm. 
Complete with 
test leads. 

OUR PRICE £2.95 P&P 15p 

e 

AUDIOTRONIC Model ATMS 
ewel movement, 

attractively moulded 
cam with et 
ohms adjustment. 

: 0-3/15/150/ 
3000006 0C, 

6 1.06/30/ 
300/600V 300/0 DC 
15000 opv). 0-300 

Resistance: 
C. 

010stan10 x 10 +1& 
1ppl -1073+attar 

Supplied with battery 
test leads and data 
booklet. Sae: 121 x 73 x 29mm. 
OUR PRICE £3.50 P&P 15p 

MODEL HIOKI 730X 
30.000opv. Over :_ 
load protection, 
5 30 60 300 600 
1200V DC, 12 60 
120 600 1200V AC. . 

60 pA 
30mA 300erA. 
2K 200K 
2 Meg Ohm. 

lOto 63dB. 
OUR PRICE £7.50 
PbP 15p. 

MODEL TE300 
30,000opv. Mirror 
scale. Overload 
protection. 0/0.6/3/15/ 
60/300/1200V DC. 
0/6/30/120/600/ 
1200V AC. 0/30uA/ 
6mA/60mA/300mA/ 
600mA. 0/8k/80k/ 
800k/8 Meg ohms. 
-20 to +63dB. 
OUR PRICE £7:50 P&P 15p 

MODEL C1092 MULTIMETER 
Features 5.000 opv 
jewel movement and a 
good selection of range 
functions. Edgwise 
ohms adjustment. 
Ranges:- 0-3/15/150/ 
300(1.,200V AC 12,500 

600 V C0 /5000 al.)./DC 
current. 0--300uA/ 
300mA. Resistance: 
R x 10. R x 1,000. -10 to 016dB. 
Complete with battery- test leads and 
data booklet. Size: 120 a 73 x 28mm. 
OUR PRICE £3.75 P&P 35p 

MODEL TH12 
20,000 opv: Overload 
protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10/ 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megohms. 
+50dB. 

OUR PRICE £5.95 P&P 15p 

.! 

y# 
-20 to 

U4324 MULTIMETER 
High sensitivity, over 
load otected. 
0.6/ Ranges: 

60/120/600/1200V60/ 
/12130/ 

600/900V 
Curre 006 AC. 
Current: 0.06/0.6/ 
0.30 mA OC. 
0.3 

Resistance: 3A 
25/500 

ohms/0.c/: 

Decibels: 
-10 Size 

a .Decibels: -10 Size 
167 x 96 a 63mns, di comp 
lete with test leads, spare diode and 
instructions. 
OUR PRICE £8.00 P&P 20p 

MODEL 500 
30,000 opv with 
overload protect- 
tion. Mirror wale. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V C. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 

0/560kÿ m2A 
DC. 

eg/60 megohms. 
OUR PRICE f 13.95 Carr. paid 
Leather case for above £1.75 

HIOKI 750X VOLT-OHM- 
MILLIAMETER 
43 ranges: 0-0.3/0.6/ 30/ 0 /3/5//2//6 /15 300/600/1,200V 
0-3/6/15/30/60/120/ 
300/600/1,200V AC. wi 
Current: 0-30/60u A/ 

CC: 1.5/3/15/30/150/300 \C mA/6I12Á. Resistance: 
0-3/300k/3/30Mohms. 
Decibels: -10 to +17dB, Output:- 0-3/6/60/120/300V. Accur 

y i 3% DC, ± 4% AC. Sensitivity: 
50,000 opv DC, 5,000 opv AC. 4 inch 
meter. Built in protection. Size: 57 x 
102 x 153mm. 

OUR PRICE £11.95 P&P 40p 

U4317 MULTIMETER 
High sensiti ry 
instrument forfield 
and laboratory work. L 
Knife edge pointer, L-- 
96mm. mirror wale. '- --ay 
Ranges: 100eoV/ 
0.5/2.5/10/25/50/100/250/500/1000 
V DC, 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 50uA/0.5/ 
1/5/10/50/250mA/1/5A C. 0.25/ 
0.5/1/5/10/50/250.nA/1/5A AC. Res- 
istance: 0.5/10/100/200 ohms/1/3/ 
30/300k ohms. Decibels: -5 to +10d13 
BaBanter 

Supplied in er 
operated. Size: 210 x 115 x 

rymg case com- 
plete with leads. 

OUR PRICE £15.00 P&P 20p 

U4341 Multjmeter & 
Transistor Tester 
27 r load. 

16,700pov. 

Ranngpesn: 0 3/15/66// 
1501300/900/ 

DC, 1,5/7.5/30/150/ 
0V AC. 

Currant: 0.06/0.6/ 
6/60/600mÁ DC. 
0.3/3/30/300mA AC. 
Resistance: 0.06/ 

0.6/2/6Battery 0/200k ohms/2 Mahms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115x215x90mm. 
OUR PRICE £10.50 P&P 20p 

KAMODEN HMG500 
insulation resistance tester 
Range 0-1,000 
Megohms. 500V. 
Battery operated. 
Wide rarrge clear 

ter 4-'x 4%". 
Complete with s deluxe 
case, batteries and instructions. 
OUR PRICE £19.95 P&P30p 

TMK MODEL TW5OK 
46 rang9eess misror 
scale. 50k/V.DC v 
50k/V AC 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50uÁ/2.5/5/25/ 
50/250/500mA/5/ 
10A. 
10k/100h/1 Meg/ 
10 Meg ohms. -20 t3 -81 
OUR PRICE £8.50 

JOB. 

P&P 17p 

HIOKI Model 720X VOM 
A versatile. 
accurate measu 

g i 
r 

instrument. 
20,000 opv. 0/ 
5/25/100/500/ /2V DC. 0 o. 

0A 
50/25050u 
250AC. 

/ 
250mÁ.. 

0 

2 Magphmsms. 

OUR PRICE 
£5.97 
P&P 20p 

MODEL PL436 
20.000 opv DC. 
8000 opv AC. 
Mirror scale 
6 3 1230/120/ 

600V DC.3.30, 
120,600V DC, 
50/600pA 60' 
600mA. 
10'100K 1 Meg'10 Meg Ohm. 

20 to 46 dB. 
OUR PRICE £6.97 Pap 15P 

U435 MULTIMETER 
20,000opv. Overload 
protected. Ranges: 
75mV/2.5/10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
C. 5/25/100mA/ 
0.5/2.5A AC. Resist- 
ance: 6.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm.. Sup- 
plied complete with leads, crocodile 
clips and steel carrying case. 
OUR PRICE £8.75 P&P 20p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking circuit. Ranges: 
300/600V 

/A2CC. 
Current: 

Accus/ac004%. Sizee 283 
94 x 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £10.50 P&P 20p 

HIOK1 MODEL 700X 
100,0000pv. Overload 
protection. Mirror scale. 
0.3/0.6/1.2/1.5/3/6/ 
12/30/60/120/300/ 
600/1200V C. 
1.5/3/6/12/30/60/150/ 
300/600/1200V AC. 
15/300A/3/6/30/60/ 
150/500mA/6/12A DC. 
2k/200k/2M/20MOhms. 
-20 to +63dB. 

OUR PRICE £14.95 P&P2op 

MODEL U4311 Sub -standard 
Multi -range Volt -Ammeter 
Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A C. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/1.5/3/7.5/15/ 
30/75/150/300/750V C.0/750mV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic cut out device. Supp- 
lied complete with test leads, manual 
and test certificates. 
OUR PRICE £49.00 P&P50p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 

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

OUR PRICE E15.95 P&P 25p 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof circuits. 
9.5uA Meter with I. 
mirror scale. Sensitivity 
100kV. Polarity change 
switch. Ranges: 0.5/2.5/ 
1/50/250/500/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistenci 0-20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250u A/2.5/25/250 
mA/10A. AC current: -0-10A. -20 
to 62dB: Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mm. 
OUR PRICE £15.00 P&P40p 

TE40 HIGH SENSITIVITY 
AC VOLTMETER 

110 0 
Meg input. 

ages: 0.001/ 
0.03/0.1/0.3/ 
1/3/11/30/100/ 
300V RMS. 
5c s-1.2MHz. 
-40 to +50dB 

supplied complete 
with leads and 
instructions. 

OUR PRICE £17.50 P&P 25p 

CI5 PULSE OSCILLOSCOPE 
Fror dispd lay of 

wave- 
forms 

pulsed 

f mn electronic 
circuits. VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100k Hz 
V RMS/mm: 0.1-25; 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100k Hz 
V RMS/mm: 0.3-25 
Preset triggered sweep 

k1 Hz l . 

Free running 20-200 
220 x 360rx 43omm. 

Calibrator 
5-230V Á 

OUR PRICE £39.00 Carr. paid 

MODEL AS.1000 VOM 
100.000 opv. 

PMirror 

scale. 
Built-in meter 
protection. 0 3 
12 60 120.300. 
600 1200V DC. 
0 6 30 120 300 
600V AC.0 10pA 
6 80 300mA, 
12 Amp. 0 2K 
200K 2M 200 Meg 
Ohm 20 to 17dB 
OUR PRICE £17.50 P&P 20p. 

TE65 VALVE VOLTMETER 
28 ranges. DC volts 
15-1500V, AC 

Its Iß- 1500V. 
Resistance up to 
1000 Megohms. 
200/240V AC 
operation. Coin. 
pplete with probe 

d instructions. 
OUR PRICE £17.50 P&P 30p 
Additional probes available: 
RF £2.12, HV £2.50 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate Y1 and Y2 
amplifiers. Rectang- 
ular 5" x 4" CRT. 
Calibrated triggered 

asp from 0.2usec. 
to 100 milli-sei/cm- 
Free running time 

50Hz-1MHz.base 
Built- 
Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 

OUR PRICE £87.00 can. paid 

U4323 MULTIMETER 
20,000opv. Simple - 

unit with audio/IF 
oscillator. Suitable fr general receiver 
tuning. Ranges: 
0.5/2.5/10/50/250/ 94', 
500/1030V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistance: 5/ 
50/500 ohms/5/10/100k ohms/1Meg.. 
Battery operated. Size: 160 x 97 e 
40mm. Suppl ied in carrying case com- 
plete with test leads. 

OUR PRICE £7.00 P&P 20p 

U4312 MULTIMETER 
extremely 
instrument s 

sturdy 
for 

general electrical 
use. 667y 
0/0.3/11.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
OC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, miry scale. Complete with 
sturdy metal 

or 
case, leads and 

instructions, 
OUR PRICE £9.75 P&P 25p 

KAMODEN HM720B FET VOM 
Input impedente 10 
M hms. Rary 

10006 
0.5/10/50/ 

1000V DC. 0/2.5/10 
50/250/1000V AC. 
0/25uÁ/2.5/25/250 
mA C. 
0/5k/50k/500k/5 M 
500 Megohms 
OUR PRICE 
£ 21.00 P&P 30p 

KAMODEN 72.200 Multitester 
H Sgh sensrt,000iwty 
re eer. 200 opv 
overload 
Mirrorle. 
3/30/120/600/.3 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0/6uA/ 
1.2mA/120mA/ 
600mA/12A DC le 
0/12A AC. -20 to 
+63dB. 0/26/200k/ 

e 

2 Meg/200 Megohms. 

OUR PRICE £22.50 P&P 30p 

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

MODEL TE15 
GRID DIP METER 
Transistorised. Oper- 
ates as Grid Dip, 
Oscillator, Absorb. 
lion Wave Meter and 
Oscillating Detector. 
Frequency range 
4400kHz 280MHz 
in six coils. 500uA 
meter. 9V battery 
operation. Size: 
190 x 80 x 40mm- 
OUR PRICE £19.95 P&P 20p 

MODEL AF.105 VOM 
50.000 opv. Mirror 
scale, Meter 
protection. 
0. 3 3 12 60 120' 
300 600 1200V DC 
06 30 120 
300:600: 1200V DC. 
0 301A/6 

er. 60 300 mA, 
12Amp.0 10K e 
t!10m 100 m 
Meg Ohms. 20 to 17dB. 
OUR PRICE E12.50 P&P 20p. 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 
ment, with built-in field 
strength meter. Accuracy 
5%, Impedente 52' Indic- 
ator 100eiA C. Full 
scale 5 section collapsible 
antenna. Size 145x50 x 
60mm. 
OUR PRICE £4.25 P&P 25p 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
o two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P&P 2op 

AT201 Decade 
ATTENUATORUy 

200kHzlAttenuaror 
O -111dB, 0.1dB 
step. Impede 600 ohms- Input 

maximum 30dBm. Size: 160 e 
90 xe55m.m. 

OUR PRICE £12.50 P&P37p 

Ale see following pages 

ALL PRICES 
EXCLUDE VAT 
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Also see previous page 

TRANSISTORISED L.C.R. A.C. 

BR/8 MEASURING BRIDGE 
A new portable 
bridge offering 

tallent range and 
accuracy at low 

tì .V cost Resistance: 
r 6 ranges: 0.1 

ohm -11.1 megohm te1% Induct 
ante: 6 ranges: 1 microhenry-111 
henries x 2% Capacity: 6 ranges: 
10pí-1110 mfd r 2 -Turns Ratio: 
6 ranges: 1:1/1000-1.11100 1",'% 

Bridge Voltage at 1.000cps. Opera- 
ted from 9.volt battery. 100 micro - 
amp meter indication. Size 7L" a 

5 e 2 
OUR PRICE £25.00 P&P 25p 

PS100B Regulated POWER 
SUPPLY UNIT 
Solid state. Output 
6, 9 or 12V DC up 
to 3 Amp. Meter to 

for current. 
InSize: 

:100 x240V 
AC. 

82 x 
159mm. 

OUR PRICE £11.97 P&P 25p 

- WALKIE 
ve TALKIES 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variable 
output 5-20V DC r 
up to 2 Amp. Inde 1 
pendent meters to \ 
monitor voltage and 
current. Output 
220/240V AC. 
Size: 190 x 136 x 
98mm. 
OUR PRICE £19.95 P&P25 

SKVFON 100mW 

OUR PRICE E24.95 per pair 
P302 TWO Channel 300mW 

OUR PRICE £52.50 per pair 
P1003 Three Channel 1 Watt 

OUR PRICE £71.25 per pair 
P&P 50p per pair 
NB. Licence required for use In UK 

JOSTY 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

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

KE630 3 Station INTERCOM 

ar 

Muter and two sub -stations. Can be 
used on desk or wall mounted. Comp- 
lete with cable and batteries 

OUR PRICE £5.25 P&P 50p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges, 

es, 400kH '---- 0 . An 
inexpensive 
instrument for 
the handy -man. 
Operates on 9V 
battery. Wide 
easy to read 
scale. 800kHz 
modulation. 
Size:e:11499 x 149 x 92mm. Complete 
with instructions and leads 

OUR PRICE £8.97 P&P 25p 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six hands 120kHz- 
260MHz. Duel output 
RF terminals. Separate 

niable audio output. 
Accuracy i 2%. Audio 
output to BV. Power requirements: 
105-125V, 220-240V AC.Size:193 

l265 
x 150mm. Complete with test 

eads etc. 
OUR PRICE £17.50 P&P40p 

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

25 WATT 10/25/50/100/250/500/ 
1000.'2500 Ohms £1.15 P&P 1op 

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

£1.62 P&P 10p 

100 WATT 1/5/10/25/50/100/250/ 
500/1000/2500 Ohms 

£2.34 P&P 15p 

RUH6 Reflex Horn Speaker 
Built-in driver 
unit. Impedance 
16 ohms. Power 
rating 10W. 
Response 380- 
7000Hz. Size 
app. 6" x 6". 
Weather and 
shock protected. 
OUR PRICE £4.97 P&P 30p 

LHO2S STEREO HEADPHONES 
Light weight head- 
phones with padded 
ear pieces. 4/16 ohms 
20-20,00014z. 
Complete with 6' 
lead and plug. 

OUR PRICE 
£1.97 P&P 30p 

TE -200 RF SIGNAL 
GENERATOR 
Annusate wide range 
signal generator 

wring 120 kHz -500 
MHz on 6 banda. 
Directly calibrated. 
Variable R.F. 
attenuator audio output. Xtal socket 
for calibration. 220/240V ac 
Brand new with instructions. 
Size 140mw e 215mm it 170mm 
OUR PRICE £17.50 P&P 30p. 

-ARE 300 AF/RF SIGNAL 
GENERATOR 
AAll transistorised 
compact fully 
portable. AF sine 

ova 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz- Output Square/ 
Sine wave 10V, 
P -P RF 100kHz to 
200MHz. Output 
1V maximum, 

0V AC operation. Complet 
ins and tructions and leads. 

OUR PRICE £29.95 P&P 50p 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 
Fully shrouded. 

BO WATTS £2.75 P&P 18p 

150 WATTS £3.50 P&P 18p 

300 WATTS E4.50 P&P 23p 

500 WATTS £6.95 P&P 33p 

1000 WATTS £9.50 P&P 38p 

1500 WATTS £12.50 P&P 43p 

2250 WATTS £20.95 P&P 50p 
5000 WATTS £44.95 P&P E1 

CP110 CHASSIS PUNCH SET 

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

d accessories. 

OUR PRICE £3.00 P&P 40p 

TRIO 9R59DS RECEIVER 

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

euoparate 

band spread dial. IF freq- 

nuy44 RF and 
audio output 1K wart. 

AF gain controls. 
115/250V AC, with instructions. 

Our Price £42.50 PAID 

7E1018 Deluxe Mono High 
Impedence Headset. 
Sensitive magnetic 
headset with soft ear pads.ence 2,600 
ohms 16003 ohms DCI. 
Frequencyy response: 
200-4,00014x. 
OUR PRICE' £2.25 P&P 30p 

DHO2SSTEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined. Adjust- 
able head band. 
Impedance 8 ohms. 
20-12,000Hz. 
Complete with 
lead and plug. 

OUR PRICE £2.50 P&P30p 

AF20 Mono amplifier 
AF25 Mixer 
AF30 Mono preamplifier 
AF35 Emitter amplifier 
AF80 0.5W mic. amplifier 
AF305 Intercom 

£4.80 
£3.60 
£2.61 
£2.27 
£4.22 
£9.52 

AF310 Mono amplifier £5.91 
AT5 Automate light control £2.58 
AT25 Window wiper robot £5.82 
AT30 Photo cell switch unit £5.70 
AT50 40016 trier light 

dimmer/speed control , £4.80 
AT56 2,200W tries light 

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

for use with 2 x AF310 £21.27 
GP312 Circuit board £11.45 
GU330 Tremolo unit £7.50 
HF61 Diode detector £3.32 
HF65 FM transmitter £2.70 
HF75 FM receiver £2.87 
HF310 FM tuner £15.81 
HF325 Deluxe FM tuner £24.12 
HF330 Decoder 1HF310/3251 £9.96 
HF380 lw/vhf aerial amplifier £4.94 
HF395 broadband aerial amp. £1.77 
LF380 Quadraphonic device £11.36 
M160 Multi -vibrator £1.71 
M191 VU Meter £4.55 
M192 Stereo balance meter £4.97 
M1302 Transistor tester £8.45 
NT10 Stabilised power supply 

100mA, 9V £6.15 
NT300 Stabilised p. supply £12.51 
NT305 Voltage converter E4.50 
NT315 Power supply 240V AC 

to4,5/15V DC, 500mA £9.57 
Amateur Electronics by Josty-Kit, 
the professional book for the amateur 
-covers the subject from basic prin- 
cipals to advanced electronic techniq- 
ues. Complete with circuit board for 
AEI to AE10. 

OUR PRICE £3.30 INo VAT) 
P&P 25p plus VAT. 

MODEL MG100 SINE SQUARE 

inWAVE AUDIO 
GENERATOR 
Range 19. 
220,000Hz Sine 

Wave 19-100.000 Hz Square Wave. 
Output Sine or Square wave 100. P. to P. 

Siee 180 e 90 a 9Omm.Operation 
220/240v. A.C. 
OUR PRICE £19.95 P&P 37p. 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50/60Hz. Output 0-260V. 
MODEL S280 BENCH MOUNTING 

P&P 
IA £10.50 30p 

2.5A £12.00 35p 
5A £17.50 37p 
8A £30.35 50p 

10A £33.75 75p 
12A £29.50 75p 
20A £85.00 125p 
25A £95.00 130p 
40A £120.00 .150p 
MODEL S2606 PANEL MOUNTING 

111 £10.00 30p 
2.5A £12.00 35p 

BELTEK W5400 CAR 
TRANSCEIVER 

Solid state mobile transceiver for 12 
volt DC neg. Transmits and receives 
on any 12 of 28 channels between 
144 and 146MHz, Power output 10W 
and 1W ewitchable. Controls: On/off/ 
volume, squelch and channel select- 
or. Internal 3" speaker. Complete 
with dynamic mic. PTT switch, three 

is of crystals for 144.48, 144.6 and 
145MHz. mounting bracket and ins- 
tructions. Size: 150 x 70 x 220mm. 
OUR PRICE £75.00 P&P 50p 

TE1035 Stereo HEADPHONES 
Low cost with exc 
ellent response. Foam 
rubber earcups. Adjust- 
able headband. 8 ohms 
impedente. Frequency 

C m 2 plet withH cable 
d stereo jack plug. 

OUR -PRICE £2.60 P&P 

AEI 10omW output stage ..... £1.50 
AE2 Pre -amplifier £1.15 
AE3 Diode receiver £1.82 
AE4 Flasher 99p 
AE5 Astable multi.vibrator 95p 
AE6 Monostable multi -vibrator 93p 
AE7 RC generator 97p 
AE8 Bas filter 90p 
AE9 Treble filter 90p 
AE10 CCIR filter 90p 

SHBDV MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
impedance. Frequency 
response 20Hz-18k Hz. 
Complete with 10ft. 
coiled lead and jack plug. 

OUR PRICE £4.97 P&P 30p 

SPECIAL BARGAIN !! 
STEREOSOUND SPEAKERS 
Matched pair of 
stereo bookshelf 
speakers- Deluxe 
teak veneered 
finish. Size: 
368x229x 
190mm. 8 ohms. 
8 watts RMS, 16 
watts peak. 
Complete with 
Din lead. 

OUR PRICE £12.95 P&P 50p 

240° Wide Angle 1 mA METERS 
MW 1-660x60mm 
£6.50 P&P 15p 
MW 1-880x8Omm 
£6.90 P&P 15p 

HITACHI FLUORESCENT 
LANTERN 11901 

A portable battery 
operated lantern 
ideal for home. 
motoring. camping 
etc Approx 10" 
tall. Provides 
brilliant light from 9 
1.5v batteries (not 
supplied/ 

OUR PRICE f7 90 
P&P 25p- 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching, 
ommuni 

cations etc. 
Headphone impedance 16 ohms. Mir 
rophone imprudence 200 ohms. 

OUR PRICE £5.95 P&P30p 

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

l 

MCA220 Automatic 
Voltage Stabiliser 
Input 88-125V AC or 
176-250V AC. Output120V 

AC or 240V AC. 
200V/A rating. P&P 50p[7-1 
OUR PRICE £11 97 

BVD5 Vernier TUNING DIAL 
App. 7:1 ratio 
drive vernier dial. 

planetary 
Leg 

scale 0-180 degrees. 
Blank scales 1-5. 
Dial size 128 m 76m. Overall size 
190 x 117 x 41mm. deep including 
knob and coupling. e" diam. shaft 
OUR PRICE £1.62 P&P 15p 

0T55G DIGITAL CLOCK 
MECHANISM 
Features 
24 hour 
alarm 

on/off 
and auto 
alarm sleep' switch. Illuminated rot- 
ary dial with hours, minutes and sec 

ds. Automatically turns off radio, 
TV, light etc. and with auto-switch- 
in9y ill turn on again when required. 
250V AC operation. Switch tiny 
250V-3 Amp. 

OUR PRICE £5.95 P&P 30p 

\_, .s\ 
I 

L9:'3i 
2 :' 

EMI LOUDSPEAKERS 
Model 350 13 x 8" with 
single tweeter/crossover. 
20-20,000Hz. 15 watts 
RMS. Available 8 or 
15 ohms. 

OUR PRICE 
f7,50each P&P 37p 
Model 450 13 x 8" with 
twin tweeter/crossover. 
55-13,000Hz. 8 watts 
RMS. Available 8 or 15 ohms 

OUR PRICE £3.62 each P&P 25p 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Size 
only 153 x 
101 x 63mm 
3 IF stages. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Ope on 9V battery. Covers 88- 
108MHz Ready built, ready for use. 
Fantasticvalue for money. 
OUR PRICE £5.95 P&P 20p 

SPECIAL PURCHASE 
LIMITED QUANTITY' 
Tenney wows 
Bass Speakers 
8 ohms. 30 watt 
Heavy duty, ideal 
for Hi-Fi P 

Group 
OUR PRICE £12.50 
P&P 50p 

Model A1018 
FM TUNER 

quality6 
transistor high 

1F tages' 3 and 
double tuned 
discriminator. 
For use with mont amplifiers. Covers 
88-108MHz. Powered by 9V battery. 
OUR PRICE £13.50 P&P 30p 
Stereo multiplex adapter f5 95 extra. 

ALL PRICES 
EXCLUDE VAT 
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SEW CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL SD640 
Size: 85 x 64mm 

SOuA .. .. .. [3.80 
[3 75 
(3.70 

500uA .. [3.65 
50-0-50uA (3.75 
100-0-100uA.. £3.70 
1mA .. [3.86 
5mA .. £3.66 
10mA.. £3.86 
50mA .. £3.66 
100mA [3.66 
500mA [3.66 
1A DC [3.66 
5A DC [3.65 
10A DC £3.65 
5V DC (3.65 

10V DC .. 
20V DC .. 
50V DC . 

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

£3.66 
£3 86 
[3 65 
£3.65 
(3 75 
f375 
£3 90 

CLEAR PLASTIC MODEL SW100 
Sae: 100 x 80mm 

SOuA .. .. .. £4.60 
£4.50 

SOOuA .. £4 30 
50-0-50uÁ [4.50 
100-0-100uA ., (4.45 
1mÁ .. .. .. [4.30 

£430 
[4.30 
fa30 150V AC 

SOV DC .. £4.30 300V AC .. 
300V DC .. .. £4.30 VU Meter 

£4.45 
f445 
[4 90 

EDGWISE MODEL PE70 
Sien: 90 o 34mm 

50uA .. .. .. £4.15 
£4.10 
[4.05 

500uÁ .. £3.90 
50.0.50uÁ [4.10 
100.0.100uA .. f4.05 
1mÁ .. .. [3.85 
300V AC .. .. £3.95 
VU Meter.. .. £4.30 

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

CLEAR PLASTIC MODEL SD830 
Size: 110 x 83mm 
50.1% .. .. .. f430 
100uA .. .. £4.25 
200uÁ f4.20 
500uA .. £415 
50.0-50uÁ [4.25 
100.0-100uA.. £4.20 
1mA .. .. .. £4.10 
5mA . .. .. [410 
10mA .. .. .. (4 10 
50mA .. .. .. [4 10 
100mA [4 10 
500mA .. .. £4 10 
1A DC .. .. [4 10 
5A DC .. .. £4 10 
10A DC .. .. [4 10 
5V DC .. .. £4 10 

10V DC .. 
20V DC .. 
50V DC . 

300V DC .. 
15V AC .. 
300V AC .. 
VU Met... 

[4.10 
t4 10 
[4 10 
£4 10 
[420 
f4 20 
(4 40 

CLEAR PLASTIC MODEL MR 45P 
Sae: 50 a 50mm 
50uA .. .. .. 

500uÁ 
50.0.50uÁ 
1000.00u A .. 
500--0.5500u A.. 

10mA .. .. .. 
50mA 
100mA .. .. 

500mA .. .. 
IA DC .. .. 
5A DC .. .. 
10V DC .. .. 
20V DC .. .. 
50V DC . 

300V DC .. .. 
15V AC .. .. 

£3 20 
£315 
(3.10 
£3 00 
£3 15 
[3 10 
(2 95 
[2.95 
[2.95 
[2 95 
[2 96 
[2 96 
[2.95 
[2 96 
[2 95 
[2 95 
f295 
£2 95 
£2 95 
£3 05 

300V AC .. 
S Meter 1mA 
VU Meter 
1A AC .. 
5A AC .. 
10A AC .. 
20A AC 
30A AC .. 

f305 
£2 95 
[3.40 
[2 95 
[2 95 
£2 95 
f2.95 
£2 95 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 x 78mm 

SosA 

50-0-50uA 
100.0-100uA.. 
500-0.500uA .. 
1mA .. .. 

1-0-1mA .. .. 

5mA .. .. .. 
IOmA.. .. .. 
50mA.. .. .. 
100mA .. .. 

500mA .. .. 
1ADC .. .. 
5A DC .. .. 
10A DC .. .. 
15A DC .. .. 
20A DC .. .. 
30A DC .. .. 

50A DC .. .. 
5V DC .. .. 
10V DC .. .. 
16V DC .. .. 
20V DC .. .. 
50V DC .. .. 
150V DC .. .. 

£3 95 
£3 85 
£3.80 
£3 76 
£3.85 
f380 
(3.70 
[3.70 
£3.70 
£3.TO 
[370 
£3.70 
£3.70 
£3.70 
f 3.70 
[3.70 
[3 70 
[3.70 
£3.80 
[3.85 
£4.05 
[3 70 
£3.70 
£370 
£3.70 
£3.70 
£3 70 

300V DC .. .. [3.70 

53;,'2 6080 

50V AC .. .. £3.80 
300V AC .. .. (3.90 
500V AC .. . £3.80 
S Meter lmA .. (4.10 
VU Meter .. . f3.70 
1A AC .. . [3.70 
5A AC .. . £3.70 
10AAC .. . f370 
20A AC .. . (3.70 
30A AC . . £3.70 
50mA AC .. £3 70 
100mA AC .. [3.70 
200mA AC .. £3.70 
500mA AC .. £3.70 

MODEL ED107 EDUCATIONAL METER 
Site: 100 x 90 x 150mm including terminals 

A orange of high quality - 

moving instruments l' 
ideal for .hoot experi _ 
manta end other bench - 

a 
- - - 

applications. 3" mirror 
male. The meter move 
ment is easily accessible 
to demonstrate internal 
working. 

100uA .. (7.90 
50-0-50uÁ .. £7 90 
lmA .. £7.80 
1-0-1mA .. .. £7.80 
1A DC .. .. 1'7.60 
6A OC .. .. f760 
5V DC .. .. £7.60 
10V DC .. .. £7.60 
15V DC .. .. £7.60 

2QV DC .. .. 
50V DC .. .. 

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

£7 .60 
[7 60 
[7.60 
£8.60 
(8.60 
£8 60 
£8.60 
£8 60 

CLEAR PLASTIC MODEL MR 85P 
She: 120 x 110mm 
50uA .. .. .. £5.45 

£540 
£5.35 

600uA .. [5.25 
50.0-50u/1- .. [6.40 
100.0.100uA.. [5.35 
500.0-500uA.. £6.20 

£6.20 
(6.20 
(5.20 
£620 
(5.20 
(6.20 

500mA £5.20 
1A DC £5.20 
5A DC £5.20 
15A DC £6.20 
30A DC [620 
10V DC £520 
20V DC £5.20 
50V DC .. .. (5.20 
150V DC .. .. [6.20 

1-0-1mA .. .. 
5mA .. .. .. 

300V DC .. .. [5.20 
15V AC .. f5.30 
300V AC .. . £5.30 
S Meter 1mA.. f5.20 
VU Meter .. . £5.55 
1A AC .. . [5.20 
5A AC .. . (5.20 
10A AC .. . (5.20 
20A AC .. . (5.20 
30A AC .. .. (5.20 

SINCLAIR Project 80 Modules 
240 Power Amplifier £5.45 
280 Power Amplifier £6.95 
Stereo 80 Pre -Amplifier .... £11.95 
Active Filter Unit £6.95 
Project 805 £26.95 
P25 Power Supply £4.98 
PZ6 Power Supply £7.98 
P28 Power Supply £7.98 
Transformer for PZ8 £4.05 
SINCLAIR Project 80 Packages 
2 x 240/Stereo BO/PZ5 £25.00 
2 x 240/Stereo 80/PZ6. £27.75 
2 x 260/Stereo 80/PZ8 £30.45 
POST & PACKING 35p each 

MP7 MIXER -PREAMPLIFIER 
5 Microphone 
ind teethwah 

lcotrollsamin ` 

enabling 
complete mixing 
facilities. Battery operated. Sat:235 

h Ms.3 3w 
50k; 20 600 Cora. 

Phono. 

ArnV Ceramic 100mV 
Output 250mV í00. 

OUR PRICE £8.97 P&P20p 

ALL PRICES 
EXCLUDE VAT 

CLEAR PLASTIC MODEL MR 38P 
Sae: 42 o 42mm 

100uA .. ., £3.05 
200uA .. .. f3.00 
500uA f2.85 
50-0-50uA .. (3 05 
100-0-100uA.. £3.00 
500.0.500u A £2.80 
1mA £2 BO 
1-0-1mA .. £2 80 
2mA .. .. £2 80 
5mA . .. .£2.80 
10mA .. .. f 80 
20mA.. .. £2 80 
SOmA.. .. £2 80 
100mA .. £2 80 
150mA .. (2.80 
200mA ... f2.80 
300mA .. [2.80 
500mA 
750mA 
IA DC 
2A DC 
5A DC 
l0A DC 
3V DC 
1_0V DC 
15V DC 

20V DC .. .. 

50V DC . 

100V DC .. .. 

150V DC .. .. 

300V DC .. .. 
(2.80 500V DC .. .. 
(.280 750V DC .. .. 
£2.80 15V AC 
£2.80 50V AC . 

£2.80 150V AC .. .. 
[2.80 300V AC .. .. 
£2.80 500V AC .. . 

[2 80 S Meter lmA.. 
[2 80 VU Meter.. .. 

f2.80 
£2.80 
(2 80 
t2 80 
f285 
f285 
£2 90 
[2.90 
f2.90 
[2.90 
[2.90' 
f300 
£2 80 
£3.20 

BAKELITE MODEL S80 Enlarged Window 
Size: 80 n 130mm 

50.0.50uA 
100-0.100u A .. 

IA DC .. .. 
5A DC .. .. 
20V DC .. .. 
50V DC .. .. 
3003/ DC .. .. 
300V AC .. .. 
VU Met. .. 

£450 
f445 
f4 20 
£4 45 
[440 
[4.20 
[4.20 
[4 20 
£4 20 
£4.20 
£4.20 
[4 30 
[4.70 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 x 60mm 

50.050u A 
100.0-100uA.. 

10mA .. 

50mA.. 
100mA 
500mA 
lA DC 
5A DC 
10v DC 
20V DC 
50V DC 
300V DC .. .. 
15V AC .. .. 
300V AC .. .. 

[3 70 
[3.60 
[3.35 
£3 50 
(345 
(3.30 
£3.30 
f330 
£3 30 
[3.30 
£3.30 
£3.30 
[3.30 
[3.30 
£3.30 
[3.30 
[3.30 
£340 
£3 40 

S M ter 1mA. 
VU Meter .. 
IA AC .. 
5A AC .. 
10AAC .. 
20A AC .. 
30A AC .. 

£3.30 
(3.80 
£3.30 
t3.30 
[3.30 
[3.30 
(3.30 

CLEAR PLASTIC MODEL SD460 
Sae: 59 n 46mm 
50uA .. .. .. f3.50 
100uA .. .. £345 
200uA .. .. [3.40 
500uA .. (3.35 
50.0-50uÁ [3.46 
100.0.100uA.. [3.40 
1mA .. .. .. [3.30 
5mA .. .. .. [3.30 
10mA .. .. .. £3.30 
50mA .. .. .. [3.30 
100mA .. .. £3 30 
500mA .. .. £3.30 
1A DC .. (3.30 
5A DC .. .. £3'.30 
10A DC .. .. £3.30 
5V DC .. .. (330 

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

[3.30 
£3.30 
[3 30 
[3 30 
f3.45 
(3 45 
(3 65 

POSTAGE & PACKING 15p 

1021 Stereo Listening Station 
For beleneing 
and Win selection 
of loudspeakers 

ith additional 
facility for stereo 
headphone 
switching. Two 
gain controls, speakers on -oft Side 
{witch, stereo headphone socket. 

OUR PRICE £2.25 P&P 15p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 (1.57 £3.00 £7.08 
C90 £2.24 £4.25 £19.00 
C120 £2.73 £5.17 £12.24 
AUDIOTRONIC 
Cr02 CASSETTES 
TYPE 5 10 25 
CR60 -f3.92 £7.72 £19.12 
CR90 £5.32 £10.46 £25.22 
AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 85p £4.00 £7.50 
80M £1.15 £5.40 £10.25 
P&P Cassettes 3p, Cartridges 5p each 
OVER 10 of either POST FREEI 

BAKELITE MODEL MR 65 Sian 80 x 80mm 

50uA .. .. .. £4 90 
[3.96 

500uÁ .. [3.65 
50.0-50uÁ [3.95 
100-0-100uA.. [3.90 
500.0-600uA.. £3.60 

(3.80 
I-0-1mA .. .. £3.60 
SmA .. .. .. £3.60 

(3.60 3UOÇ-5 C ,. .. 
100mA ' .. . t3 80 30V AC .. .. 
SOOmA .. . £3.80 50V AC . .. 
1A DC . . [3.60 150V AC .. .. 
2A DC .. . [3.60 300V AC .. .. 
5A DC .. . [3.60 500V AC .. 
10A DC .. [3.60 VU Met... 

. . 

.. 
15A DC .. . £3.60 1A AC .. .. 
30A DC .. £3.60 5A AC .. .. 
50A DC .. [3.80 10A AC .. .. 
5V DC .. £3 60 20A AC .. .. 
10V DC .. [3. 30A .. .. 
15V DC .. E3.8060 50A ACAC .. 
20V DC .. [3.60 500mA AC . 

50V DC .- [3.60 SOmV DC .. 
150V DC .. [3 60 100mV DC .. 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon. 
transistor amr c 
amplifier oper- 
ates from gag. 
net;', ceramic e a C 
or tun. 
inputs with 
twin stereo headphone outputs asend 

channel. 
arate teme controls9 foreach 

Operates from battery. 
INPUTS: 550 and r 

channel. SOmV per channel. 
OUR PRICE £8.50 P&P 20p 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
trebattery 

operated. battery operated. a (I 
Simply plug in 
microphone, guitar etc. and outpua to your amplifier. Volume control and apth of reverberation control. Beau - walnut cabinet. 184 x 77 x 108mm. 
OUR PRICE £7.50 P&P 20p 

(360 
(3 60 
[3 60 
(3.60 
[3.60 
f 3.80 
[4.10 
[3.60 
[3.60 
[3.60 
£3 60 
[3.60 
£3.60 
t3.60 
£3.75 
£3.75 

EUROPE'S LEADING 
HI-FI RETAILERS 
We've the world's finest high 
fidelity equipment for you to 
choose from, and expert staff who 
will be pleased to help and advise 

n your particular requirements. 
Amplifiers, tuners end receivers 
record decks, tape and cassette 
equipment, loudspeakers, com- 
plete stereo systems, quadra- 
phonic units and systems. in -car 
equipment, television - the choice 
is yours from our extensive stocks, 
and you'll find that Leskys prices 
are the most competitive any - 

here in the country. 
All equipment is offered with a full 

guarantee and 12 
onths free after 

sales service. 
Call. write or tele- 
phone for a copy 

1 ur current 
price lit - it's 
packed with over 
3.000 items by all 
leading manufac- 
turers. 

CALL INTO YOUR 

NEARESTLASKYS 
BRANCH OR ORDER 

WITH CONFIDENCE 
BY MAIL ORDER 

CENTRAL LONDON 
481 OXFORD ST. 

10 TOTTENHAM CT. RD. 
27 TOTTENHAM CT. RD. 
33 TOTTENHAM CT. RO. 
42/45 TOTTENHAM CT. RD 

87 TOTTENHAM CT. RD. 
257:6 TOTTENHAM CT. RD 

3 LISLE ST. WC2 
34 LISLE ST. WC2 
118 EDGWARE RD. W2 
193 EDGWARE RD. W2 
207 EDGWARE RD. W2 
31I EDGWARE RD. W2 
346 EDGWARE RD. W2 
382 EDGWARE RD. W2 
109 FLEET ST. EC4 
152/3 FLEET ST. EC4 

01.493 8641 
01437 2232 
01-636 3715 
01.636 2605 
01436 0645 
01.580 3739 
01-5600670 
01-4378204 
01-4379155 
01-7239789 
01-7236211 
01-723 3271 
01-262 0387 
01-7234453 
01-7234194 
01.353 5012 
01-353 2833 

ESSEX 

86 SOUTH ST. ROMFORD 70-20218 

KENT 
S3/57 CAMDEN RD., TUNBRIDGE WELLS 

0892-23242 

LEICESTERSHIRE 
4S MARKET PLACE. LEICESTER 

0533.537678 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01481 3027 
37 EDEN ST. KINGSTON 01.5467845 

01-948 1441 32 HILL ST. RICHMOND 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

011-236 3501 

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

HEAD OFFICE AND MAIL 
ORDER DEPARTMENT 
AUDIOTRONIC HOUSE, 
THE HYDE INDUSTRIAL ESTATE, 
THE HYDE. LONDON NW9 6JJ. 
TELEPHONE: 01-205 3735 IS 5651. 

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

J 
Holders welcome 
call inloany branch ®or telephone your 
order to head once. 

CREDIT TERMS available for 
Personal Shoppers on sales of 
£60 and over 

BARCLAYCARD 
& ACCESS 

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

EXPORT Personal exports 
arranged for overseas visitors 
et all our branches. 
Goods despatched to all parts 
of the world through our Export 
Mail Order Department. 
Immediate attention given to 
orders. 

CHEQUES ACCEPTED FROM 
PERSONAL SHOPPERS ONLY 
WITH BANKERS CARD. 
All prices correct et 10-4-74 bur 
subject to change 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

DEPT. W 
163 MITCHAM ROAD, LONDON SWI7 9PG 

01-672 3137/9080 

TP125 
illustrated 

£17.25 

£1300T 

TL60 

£12.00 
TL30 

£9.50 

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

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

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

* 30 watts RMS sine wave * Rugged transformer driver * Short, open, and thermal overload protection * 2 RCA output transistors 

Power supplies vacuum impregnated 
Transformers with supply board incorp- 
orating pre -amp supply: 
PS 125± 50 volts for one TP125 £11.75 
PS 100± 45 volts for one TL100 £10.75 
PS 60 ± 40 volts for one TL60 £9.50 
PS 30 + 50 volts for one TL30 £7.00 
PSU 2 for supplying disco mixer £4.75 

Specification on all four power modules: 
All output power ratings ± 1dB. Output impedance 8-15 Ohms. THD at full power 
1% typically 0.5%. Input sensitivity 60mV into 10k. Frequency response 10Hz-25kHz 
rt2dB. Hum and noise better than -70dB. 

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

H.P. ARRANGED THROUGH PAYBONDS 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88-108Mcs, with circuit diagram. £2 30p. 

P -C BOARDS (not computer panels) 
1 off 6 transistors single wave band 

1 off 4 transistor audio 
1 off 3 transistor £160 the three. 
LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each, 

4 for £100. 
ELECTROLYTIC CAPACITORS 32,32í32µf. 325v. 2" 14", 

35p, 3000µf. 500v. 4" 1t", 40p, 20000. 300v. 2" -:1 k", 25p, 20000. 
30e. 2k" 1", 25p, 20000. 35v. 3" 1", 30p, 4700. 100e. 3" \ 1; ", 

25p, 2000'2000µf. 25v. 2 1k", 35p, 30,0000. 25v. 4" 24", 50p. 
200uí. 350v.;300,'100,320, 300e. 3" 2", 50p, 7000. 200e. 34" .1;", 
30p, 16,160. 275v. 14" 14", 20p, 40 40 200. 275v. 3" 1", 20p, 
4000;500'900aí. 30v. 2;".1;", 50p, 25000. 40v. 3" 1;", 40p, 
40000. 35v. 3"> 1f", 40p, 200'100,50 1000. 325v. 3" .1;", 50p. 

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 £350 each. 
X605..14 off BC148. RCA ca3014(ic). 1 crystal 4.433618MHz. 
Z607..12 oft BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 
ca3045(ic). 
Z608..23 off BC148. 2 6C158. 
Z612..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 NI/RC. £2.50 each. 
WIRE -WOUND RESISTORS. Our selection of mixed Ohms 
and Watts. 25 for £150, 50 for £250, parcel of 1,000 £30.00. 

AUDIO AMPLIFIER MODULE. Due to bulk purchase we 

can now offer the Audio Amplifier Module (Mullard LP1173) 

output power, nominal 10 watt. Supply voltage 24 volt, with 
reference data for £2.50. 

ALL ITEMS INCLUDE VAT 
All items post paid in GREAT BRITAIN 

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

SEMI 

ELECTRONIC 

ORGAN 

KITS 

There are four 
excellent quality 
Models for the 
do it yourself 
enthusiast 

*Portable -4 octave keyboard with 10 voices, 3 pitches - 
vibrato, £145.29. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£250.93. *Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, £406.00. *Console 
-2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion, 

3 Couplers, etc., at E572.5S. 

V.A.T. please add 10 %-show separately on order. 

All components can be bought cep ly. Send 50p for 
24 -page catalogue which includes details of specialised 
components plus free vouchers worth 50p. 

Also available -WIRELESS WORLD SOUND SYNTHESIZER 
KITS complete with reprinted instructions. 

Elvins Electronic Musical Instruments 
SUPPLIERS OF COMPONENTS TO 
THE MUSICAL INDUSTRY 
12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455 
8 Putney Bridge Rd., London, SW I8 I H U. Tel: 01 870 4949 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFIS 

ECIALISTSIOIN QUALI YETRANSISTOR /AA\ 
EQUIPMENT r TUAC 
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

163 MITCHAM ROAD, LONDON SW I7 9PG 
01-672 3137/9080 

TUAC DISCOTHEQUE 
. for the discerning 

Offering a vast variety 

-!+ -(T_7} [, i9T} º e Sw. Tape Vol. L & 9 741eß Q 
,/. y. dra Controls: Mk Vol. Tone. 

& Bess. H. Phon Vol. 
Spec/fcatlon: Deck Inputs; 

MIXER WITH AUTO FADE 

of functions. 
D.J. of professional standard. 

`T1JG/ 
Over -ride depth. Auto Manual 

R Deck Faders. Deck Volume. Treb. 
Selector. Master Vol. on/oft sw. Max. output 1V 

50mV Into 1M Ohm. Deck Tone Controls; Treble 
Bass +22 -15dB at 40Hz. Mic Input; 200 Ohms upwards. 
Mic Tone Control; al B. 

Tape Input; 30mV into 4í7K Ohms. Power Requon 

Treble 
dirrements; 

4}In. DEPTH 3ln. 

RMS. 

--Tf! C -r28 -15dB at 12KHz: 
2rnV Into 10K Ohms. 

- tee variation3a 
o 

Bass s dB. 
s at 

Mee - - ^ mu s PANEL SIZE 15 x 

NEW! & i 

3 CHANNEL LIGHT MODULATOR 

* 1,000 watts per channel 
+ * Operates from Ph watt to 100 watts 

* Full wave control 
* Fully fused and suppressed 
* 12 easy connections £15.25. 
Single channel version £6.75p 

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

1/ti- BIT 

23w 
'Ai BIT: 

e..eTW 

o YOU KNOW YOU ARE 
O 

5 L GO tfF CAL ï1EAII11Gl EQ&ip1 . 
G 

T 
1391Please send me the following, items 

'NG A L706 INVADER Soldering instrument £2.42 
When you buy B L646 INVADER Soldering instrument £2.66. 

ADCOLA equipment C L1676 INVADER Soldering Instrument £2.73 [ i 

you are purchasing the D BL646 INVADER 12v Battery model £3.35 
E BL1076 INVADER 12v Battery model £3.50 

best soldering merchandise. F INVADER Soldering Kit £4.73 
These instruments identical G R500 ELECTRIC Desoldering tool £9.79 

to those used in industr world H REEL Desoldering Braid £0.75 
V I L686 SOLDERING stand £1.97 C_ 

wide.The electronics industry J L68 PROTECTIVE stand £1.31 I l 
use ADCOLA for our reliability, 

L 3oz 
K } KILO SOLDER REEL £1.74 

precision and high M SOLDOER PAC KEEL £0.1 ó 
El / safety standards. ADCOLA New Catalogue _ L 

ust be right for you! All prices include 10% VAT Please tick items required 

Treat yourself to the PRINT NAME 
BEST! Order on 

your coupon 
NOW 

PRINT ADDRESS 

Post to ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON SW46LH VAT REG No. 235 6153 72 REGD No. 442762 
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Fully guaranteed 
Individually packed 

PLS09 £1.20 
FL802 95p 
PY33 83p 
PY80 40p 

TRANSISTORS, DIODES etc. 

VALVES PY81 35D 
PY82 85p 
PY83 40p 

AC 113 
AC 126 
AC 127 

AF 139 
AF 178 
AF 186 

BSY 27 
BOY 38 
BS? 95A 

OA 202 
OAZ 200 
OC22 

OC 200 
OC 206 
8X 754 

IN 3053 
2N 3054 
2N 3055 

A1065 £1 25 ECH81 80p GY501 70p PY88 46p AC 128 APE 12 BYZ 16 OC 25 ZR 11 IN 3390 
AE8 50p 
ATP4 S07 
B12H £300 
CY31 507 

ECH83 46p 
ECH84 46p 
ECL80 60p 
ECL82 859 

0234 850 
0237 6100 
KT66 8260 
KT88 £2-90 

PY500 £1.00 
PY800 45p 
PY801 459 
QV03-12 

AC 178 
ACT 18 
ACV' 19 
AC? 20 

AST 28 
AST 27 
AST 28 
BC 108 

CR8 1/10 
CR8 1/20 
CR8 1/30 
CR8 1/40 

OC 28 
OC28 
OC 29 
OC35 

ZR 21 
1N 23A 
1N 25 
1N 32A 

IN 3391 
2N 3730 
IN 3731 
2N 3819 

DAF96 50p ECL83 70p 711114 769 50p ACY 28 BC 118 CRS 3/30 OC 36 1N 38A IN 4038 
DF98 50p 
D%96 800 

ECL80 40p 
EF36 86p 

ML6 60p 
OM 40p 

QQV03-10 
£126 

ACY 39 
ACY 40 

BC 119 
BC 136 

CRB 8/20 
CRB 3/30 

OC 42 
(10 44 

1N 43 
1N 70 

277 4068 
2N 4061 

DL92 40p 
DL96 800 
DM70 809 

EF37A 
£1 00 

EF40 820 

OAF70 66p 
0132 409 
PABC80 

QQVO6-40A 
£8'00 

R19 80p 

AD 149 
AD 161 
AD 182 

BC 137 
BC 148A 
BC 172 

CRS 3/40 
CRS 25/C25 
GET 115 

0 45 
OC 70 
OC 73 

IN 277 
1N 410C 
1N 4148 

IN 4785 
2N 5295 
3N 128 

DY86187 EF41 850 8C1/400 ADZ 11 BC 172A GET 116 OC 78 IN 458A 3N 154 
36D 

DY802 859 
EF80 25p 
EF83 £110 

PC97 446p 
PCC84 40p 

£260 
BC1/600 

ADZ 12 
AF 114 

BC 212A 
BCY 31 

GEX 68 
NKT 222 

OC 78D 
OC 81 

2N 708 
IN 918 

3N 159 
28 303 

E88CC 70p 
E920C 55p 

EF85 86p 
EF86 80p 

PCC85 40p 
PCC88 66p 

£460 
8P61 70p 

AF 115 
AF 116 

BOY 33 
BCY 72 

OA 5 
OA 47 

OC 82 
OC 82D 

2N 1304 
IN 1305 

404 
2082 

E88CC/O1 EF89 27p PCC89 6011 BU41 80p AF 117 BF 115 OA 70 OC 82DM IN 1807 40250 
1115 

E1800C 65p 
EF91 87p 
EF92 50p 

Ptx;189 80p 
PCF80 40p 

TT21 £4.20 
U25 85p 

AF 118 
AF 124 

BF 167 
BF 185 

OA 71 
OA 73 

OC 83 
OC 139 

2N.1309 
2N 2062 

40251 
40688 

E182CC EPOS 86p PCF82 357 U28 85p AF 125 BEY 51 OA 79 OC 140 2N 2147 
£1.25 EP183 80p PCF84 80p U27 605 AF 126 BFY 52 OA 91 OC 170 IN 2411 

EA60 259 EF184 819 PCF86 805 U191 759 AF 127 BFY 90 OA 200 OC 172 2N 2989 
EABC80 EFL200 809 PCF200 75p 0801 80p 

88p EL34 80p PCF201 75p UABC80 
EAF 65p EL36 60p PCF801 557 UL84 409 185 80p BBA6 25p 6F32 609 
EB91 20p EL41 759 PCF802 5011 UAF42 80p UY41 54p 1T4 30p 68E6 82p 6F33 £3.25 -V.A.T.- 
EBC33 75p EL81 559 PCF805 90p UBC41 UY85 85p 1X2A 80p 6B060 70p 8H8 309 
EBC41 850 ELß2 66D PCF806 857 17BF80 409 V R105/30 1X2B 800 Please add 10% 6B76 559 6J4WA 
EBF80 40p 
EBF83 40p 

EL84 28D 
EL85 44p 

PCF808 86p 
PCH2O0 80p 

UBF89 40p 
UBLl 70p V R150/30 

2%25 28.00 
3A4 50p 

to all orders 6BQ7A ß5p 
6BR7 £1.00 

£1.00 
635 869 

EBF89 30p ELM 887 PCL81 80p UBL21 70p 3D6 40p 6BW6 90p 6J5GT 450 
EC82 86p EL90 459 PCL82 409 UCC85 46p X66 550p 384 40p 5Z3 80p 6AN8 857 6BW7 90p 638 807 
EC93 BOp F.L504 709 PCL83 86p UCF80 70p Z800U 6200 3V4 707 524 80p 6AQ5 457 604 8Sp 6J6W 807 
ECC81 35p EM31 809 PCL84 45p UCH42 76p Z80111 £2.00 5B/254M 5Z4GT 45p 6AQ5W 56p 606 409 13.77 45p 
ECC82 889 EM80 46p PCL88 50p UCH81 409 Z803U £500 6AB7 50p 6A86 60p 80B6 40p 5.77G 40p 
ECC83 33p EM84 85p PCL805 80p UCL82 350 £126 5B/255M 8AC7 507 6AT6 459 OCHB £1.40 6K60T 
E0084 SOp EM87 70p PFL200 70p UCL83 057 Z900T £320 6A116 60p 61.06 809 6CL6 Obp 75p 
ECC85 38p EY51 40p PL36 UF41 86p £120 5R4GY 809 OAKS 40p 6AX4GT BDB 40p 8K7 45p 
ECC86 809 EY81 40p PL38 86p UF80 859 1A3 45p 5U4G 40p BAKE 88p 75p nEAB 70p BK7G 80p 
ECC88 409 EY86 40p PL81 S0p 11E85 40p 1L4 20p 5V4G 50p 6AL5 269 6AX5GT 6F7 £1110 6K8GT 50p 
ECCI89 OSp EY88 40p PL82 46p UF89 40p IRS 40p SYSOT 459 BALIW 507 80p 6F5G 509 611.25 759 
ECF80 35p EZ40 60p PL83 46p UL4I O0p 814 30p 5Y4G 40p 6AM6 87p 8B7 809 6E23 909 6L6 £1.50 
ECFB:, 85p EZ41 757 PL84 40D 
ECF801 80p EZ80 28p PL504 769 12121111711 POSTAL ORDER 11. PERSONAL CALLERS WELCOME. 
EC114:. 75p EZ81 27p PL508 £1.00 MANY OTHERS IN STOOK include Cathode Ray Tub. and Spacial Palma. C.K. 

£2-£S Over £3 25p Postage Up to 12 12p. 17p . post tree. C.O.D. antra. 

HIGH CAPACITY CONDENSERS 29/41FT. AERIALS each consisting of ten 3ft., in. 
General Electric 25,000 MFD 25VDC (40VDC surge) dia. tubular screw -In sections. 1tft. (8 -section) whip 

£100 aerial with adaptor to flt the 7in. rod, insulated base. 
Sprague 20,000 MFD 55VDC 1180 stay plate and stay assemblies. pegs reamer, hammer. 
Mallory 20,000 MFD 30V (45VDC surge) £1.16 etc. Absolutely brand new and complete ready to erect, 
Mallory 35,000 MFD 15V (20VDC surge) £1.10 In canvas bag. £7'50 new £4.56 slightly used. 
Sangamo 20,000 MFD 50V £180 Carriage L1.50. 

tiL7G 40p 
6Q7t1 45D 
68A7 45p 
68A7GT 80p 
68C7GT 30p 
6807 45p 
6837 50p 
68J7GT 30p 
681(7 50p 
68K7G 45p 
68L7GT 45p 
68N7GT 

459 
68Q7 500 
MG 15p 
6V6GT 45p 
6X4 40p 
6X50 40p 
6X50T 45p 
eYBG 80p 
6Z4 50D 
4-30122 90p 
7B7 709 
7Y4 75p 
9D6 90p 
11E2 £500 
11E3 £8 00 
12A6 30p 
12AT6 90p 
12AT7 85p 
12AÚ7 33p 
12AY6 50p 
12AX7 339 
12BA6 40p 
12BE6 509 
12BH7 50p 
12C8 455 
12E1 £300 
1:K5 £1.00 
12K7GT 

50p 
12K8GT 

80p 
12Q7GT 40p 
128A70T 

50p 
12807 60p 
12837 45p 
1234 309 
12807 45p 

ALL valves 
guaranteed 

I U+: 80p 
IllAQS 50p 
19G3 £8.00 
1906 £6.80 
19114 £7.00 
20P3 76p 
20P4 £100 
25L0GT 

30015 £1 000 

30C17 £1.00 
30018 909 
30E5 £100 
30FL1 80p 
30FL12 

£106 
30FL14 

86p 
30L15 95p 
30L17 95p 
30P12 96p 
30P19 967 
30PL1 95p 
30PL13 

£110 
30PL14 

£110 
35L6GT 769 
35W4 5011 
35Z4GT 70p 
5oC5 53p 
50CD8G 

£110 
75 701, 
76 80p 
78 657 
80 80D 
723A/B 

£760 
803 £5.50 
805 £12-00 
807 60p 
813 £560 
886A £1-10 
931A 8680 
954 60p 
955 40p 
956 809 
957 409 
1829 50p 

2051 
5933 
6057 
6060 
6064 
6065 
6080 
6146 
8020 
9001 
9002 
9003 
9004 
9006 

80p 
£800 

805 
60p 

70p 
£2.20 
£2 00 
£4.00 

305 
60p 
55p 
30p 
30p 

O.R. Tuber 

D07-5 
£1200 

DG13-2 
61800 

DG13-34 
£1200 

MW13-S5 
£1600 

VCR139A 
£800 

3BPl £400 
88D £O-00 
88J £8-00 
88L £9.00 

Special 
Valves 

CV2339 
£4500 

JP9/7D 
£4800 

K301 £7 00 
K305 611 00 
K308 £14 50 
K337 £14 60 
KENIA 

8800 
V246A/1K 

3J/92/ 
00 

£3550 
725A £2200 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 7434946 TRADE: 7430899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

SLOW MOTION DIALS 4-i" dia 50.1 with vernier 
cursor to fit # shaft £2. XTALS 2 Mcis marker xtal 
with base £1.20. TUNING CONDS 50pf single gang 

shaft 60p. METERS 50 Ma scale 0 to 50 21 sq £1. 
CAMERA CONTROL UNIT with 1 Ma FSD meter, 
Ind Lamps swts, etc new £2. METER 270 deg scale 1 

Ma FSD scale 0 to 20 with centre reading 100 Ua meter 
in same case 31 x 31" £3.30. TRIM MERS 20pf ceramic 
air spaced 10 for 60p. TAG STRIPS solder type 24 
way new 10 for 50p. INST SWTS 2p 23 way with knob 
85p. BATTERIES lead acid type 12 volt 25 A/Hr size 
10 x 4 x 6" new £5.10. VALVES 6SN7, 6X5, 85A2, 
EF50, EF55, 6CH6, 6Y6, 6N7, ECC81, 6H6, 6SK7, 6J6, 
6X4, 6AK6, 5U4, 5Z4, EF91, EB91, 12J5, 12SJ7, 12A6, 
EL85, 2X2, 6BH6, any 3 for 65p. CRT type 7BP7A 7" 
flat face emag def & focus 6.3 heater with base conn 
new blue/yell trace £2. I.F. Trans 10.7 Mc/s valve type 
3 for 60p. C.R.T. type VCR138 3.5; green trace, 4v 
heater, 1.5Kv EHT with base, mumetal shield, front 
ass & data ideal for scope use £4.40 TUNING COILS 
Tx type size 41 x 2} dia 3 different for 85p. INSUL 
TERMINALS in blk, red green, wht, bl, gry, yell & 
brown new, any 4 for 55p. SILICON DIODES 200 
PI V at 8 amps 4 for 75p. SCREENED BOX ASS with 
12 20/125pf trimmers, 12 prec res, size 7 x 4} x 11" 70p 
FIELD TELEPHONES type J £12.80 per pair. 
CAM TUBES with data graded A & B £9.50 & £6.60. 

The above goods are ex equipment unless 
stated otherwise, prices inc Post & VAT. SAE 
for list or enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 5HL 444278 (0742) 

Kit comprises EVERYTHING 
Case. cables. coil connectors. 

Silicon grease. 

8 page instruction leaflet.eo 
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: £1162 inc. 

V A and postage. 112 volt only. State Pos. or Neg. earth). Ready built unit also 

available £14.85 inc. V.A.T. end postage. GUARANTEED 5 YEARS. 

ORDER NOW -send P.O./Cheque direct to: 
ELECTRONICS DESIGN ASSOCIATES, Dept.Pwo 

82 Bath St., Walsall WS1 3DE. Phone: 33652 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

A superb solid state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
plus 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

r.m.s. into 8 ohm. Frequency response 12Hz-30KHz 
± 3db. Fully integrated pre -amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable for 
9-15 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 4OmV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3" high e 6" wide x 74" deep. 
AC 200/250V. PRICE 81800. P. A P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200.240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform - 
er with full 
wave recti 
ficat ion 
giving ade- quate 

smoothing with negligible hum. 
Valve line up: -2 x ECL86 Triode Pentode.. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
base and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output o14 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback In a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
built & tested to a high standard. 

PRICE £1040, P.OP. 50p. 
POWER SUPPLY UNIT 200/240v. A.C. input. Four 
a Itched fully smoothed D.C. outputs giving 6v. and 
75v. and 9v. and 12v. at 1 amp on load. 
Fitted Insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 34" x 25". 
Suitable for Transistor Radios, Tape Recorders, Ampli 
here etc. etc. Ready PRICE £5.00 built and tested. P. á P. 35p. 
FEW ONLY! 
High grade mains transformer with grain. orientated 
lamination. Primary 200/240 secondary 18.5 volts at 
0.8 amps and 4.6 volts at 0.3 amps. 
Size 2" h x 25" w x 2" d overall. £126 plus 25p P. & P. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
hall wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 3in. long x 3)in. wide x 310. deep. 
Price 12.81 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9-0-9 at 500 mA. 21-10. P. & P. 25p. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 2121. P. & P. 26p. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1.82. P. & P. 35p. 

HI-GRADE COPPER LAMINATE BOARDS 
8" x 6", Five for BOp plus 30p P. & P. 

For personal callers only ! 
Limited number of stereo radiogram chassis, covering LW/ 
MW/FM bands. Mono radio and stereo gram. 
Overall size-approx. 164" W, 6f" H, 8" Depth. 
4 watts per channel output. only 21850, 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
une with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 1531z-25KHz. Gain 26dB. Solid encap- 
sulation size 15" z 13" x f". Brand new complete 
with instructions. Price 21.00. P. & P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Poet 5p. 

8 Reference Encyclopedias for Electrode Engineers and 
Designers, covering between them transistor character. 
ietirs, diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents .. .. .. .. 80p 
Transistor Equivalents .. .. .. 90p 
Transistor Characteristics .. .. .. .. £1.15 
POST FREE 
All three together .. .. .. .. .. £200 

NEW ISSUE 
Thyristor, Trias, Dine etc. encyclopedias 95p, Poet Free 

8 pole 3 way 2 bank low loss Yaxley type @witches 13" 
sections. Standard spindle. 2 switch@@ 88p + lop P. & P. 

SPECIAL BARGAIN OFFER! 
Limited number of BOR C123 Auto Changer De Luxe 
with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY 18-00 + p. & D. 605. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 2500, 5100, 
SP25 II and III, BL65B, AT60 etc. or B.O.R. C109, 
C129, A21 etc. Black leatherette finish. Size 124" x 
145" x 34" high (approx. 74" high, including rigid 
smoked acrylic cover). 
NOW ONLY 24 95, P. & P. 70p. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o styl. for LP/EP/78. Universal mounting bracket. 
8150, P. A P. 15p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 82.30 P. B P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £2.80, P. & P. 15p. 
LATEST ROSETTE T/0 STEREO / COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. £168 P. & P. 15p. 
LATEST RONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only 21-50, P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. wide x 31n. deep x gin. high. Ready 
built and tested. PRICE £5.00, P. & P. 501, 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 2880, P. & P. 60p. 

SPECIAL OFFER I 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with moat 
attractive Tygan-Vynair front. Size 16" high z 104" 
wide e 8" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" base unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms Impedance. 

OUR PRICE E9.25 Carr. 75p 
Cabinet Available Separately £495, Carr. 65p. 
Also available In 8 ohms with EMI 13" x 8" base 
speaker with parasitic tweeter £745, 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 31n. deep x Elm. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £3.85 P. & P. 40p BARGAIN PRICE . 

LOUDSPEAKER BARGAINS 
5in. 3 ohm 8125, P. & P. 15p. 7 x 41e. 3 ohm 6140, P. & P. 
20p. 10 x lin. 3 or 15 ohm 22-10, P. & P. 30p. E.M.I. 
8 x lin. 3 ohm with high flux magnet £170, P. & P. 20p. 
E.M.I. 133 x 81n. with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm 8850, P. & P. 30p. 
E.M.I. 13 x 81n. 3, 8 or 15 ohm with two inbuilt tweeters 
and crossover network £4.85, P. I P. 30p. 
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 34". 
Available 3 or 8 or 15 ohms, 8125 + 20p, p. & p. 
BRAND NEW. 1210. 15w. H/D Speakers, 3, 8 or lb ohms. 
State which. Current production by well-known British 
maker. Now with Hiflux ceramic ferrobar magnet 
assembly 69.90.Guitar modele: 25w. £9.90, 35w. £1100, 
P. & P. 45p. 

E LAC 
SPECIAL OFFER! 
LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

8 ohm impedance. £870. P. & P. 85p. 

Also available specification as above but size 10" x 6" 
12.70 and size 8" round £2.80. P. & P. 35p. 

LIMITED NUMBER EMI 25" 8 ohm Tweeters. Mounted 
on flat bracket size 21" wide x 73" long. 
Ex equipment but new and tested 70p per pair plus 
LIp P. & P. 

12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. a or 8 or 15 ohm (state which) £2.95, 
P. & P. 36p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO-DYNAXIC SPEAKER 
Size 11f" x 14 ti" Ifs" deep. Weight 19oz. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Response 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send B.A.E. for full details. Only 2566 each. 
P. & P. 34p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price 8110 yd. length. P. & P. l5p 
per yd. (min. 1 yd.). B.A.E. for temples. 

Open 9.30-5.30 Monday to 
Friday. 9.30-.S Saturday 
Closed Wednesday. 
A few minutes from South Wimble- 
don Tube Station. 

HARVERSONIC SUPER SOUND 
IO -',- 10 STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT. 
BOARD WITH COMPONENT IDENTIFICATION , 

CLEARLY MARKED FOR EVEN EASIER CON- 
STRUCTION 

A really first-class H: -Fi Stereo Amplifier Kit. Uses 14 
raneietora including Silicon Transistors in the first five 
tagea on each channel resulting in even lower nolee, 
evel with improved sensitivity. Integrated pre -amp with 
Base, Treble and two Volume Controls. Suitable for ne 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included 
Output stage for any speakers from 5 to 15 ohma. Compac 
design, all parta supplied including drilled metal work 
high quality ready drilled printed circuit board, amar 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts, bolts -no extras to buy 
Simple step by step instructions enable any conetructo 
to build an amplifier to be proud of. Brief specification. 
Power output: 14 watts r.m.s. per channel into 6 ohms 
Frequency response ±3dB 12-30,000 Hz Sensitivity 
better than 80mV into 1H13. Full power bandwidth. 
±3dB 12-15,000 Hz. Bass boost approx. to ±12dß. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12"w. x 9"d. x 23'7x. 
Fully detailed 7 page construction manual and part» 
list tree with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT £1155 P. & P. 2bp 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. 28.50 P. & P. 35p 
CABINET 18.50 P. & P. 36p 

(Poet Free If all units purchased at same time) 
Full after sales service 

Also available ready built and tested £8510. Post Free. 
Note: The above amplifier ìe suitable for feeding two mono 
mercer into inputs (e.g. mike, radio, twin record decks, ele.) 
and will then provide mixing and fading facilities for med- 
ium powered HiFi Discoihegue use, rie. 

3 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for Hi-Fi reproduc- 
tion of recorde. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chase's size 74"w. x 4"d. x 
45 h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with Improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £8.00. P. & P. 45p. 
ESL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete art of parte, etc. £5.00. 
P. & P. 45p. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s In push-pull. 
Super reproduction 
of both muoio 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 R speaker and 2 Independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84e, ECC83, 
EF86 and EZ80 rectifier. Simple Instruction booklet 
15p + SAE (Free with parts)' Al parts acid separately. 
ONLY 29.00 P. & P. 60p. Also available ready built and 
tested 11800 P. & P. 70p. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo 51n jack 
plug. Frequency response 30-15,000Hz. Matching 
'mpedance 8-16 ohms. Easily converted for Mono. 
PRICE 1580, P. & P. 25p. 

PRICES INCLUDE VAT 

HARVERSON SURPLUS CO. LTD. (Please write c/early) 
GES (Dent. P.W,) 170 HIGH ST,, MERTON, LONDON, S,W.I9 Tel.: 01-540 3985 

PLEASEUOTENOTE: P. & 
U.K.ONLY. QUOTED APPLY TO U.K. ONLY. I 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 
P. & P. ON OVERSEAS ORDERSCHARGED 

EXTRA. 
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NELSON -JONES FM TUNER KIT 

VARICAP TUNING 
as in 'W.W.' June '73 

Now available to readers of 'Practical Wireless'. The Nelson -Jones tuner uses dual gate MOSFET's in the RF stages, integrated 
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using 
only bipolar transistors and IF coils! 

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as 
well as a pointer for each button showing tuning position in the range 87.5-108MHz, i.e. each 'button' is fully tuneable simply 
by turning. 

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on/off and stereo mute assembly, 
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete 
kits of parts, or separately. LED tuning ind. is also supplied. 

Prices for complete kits start at £23.95 + 50p pp. -4- VAT for mono tuners, (phase locked decoders are also available to fit in 
the cabinet). Please send large SAE for complete details of special offers and our complete lists. 
GREEN LED's-the latest for 'stereo' lamps. 1-9 69p, 10+ 59p. 

TEXAN AMPLIFIER 
The Cabinet of the Nelson -Jones Tuner is specially designed to match the 

Texan amplifiér cabinet, see photographs, so that owners of Texan's are 
assured of compatibility, both in superb performance and appearance. 

Texan amplifier kits are available at £28.50 -1- 50 p pp. + VAT. 
Worried about tuner alignment? then let our alignment service take over. 

Telephone queries. We have REAL ENGINEERS, not salesmen, to 
answer queries. 

INTEGREX LIMITED, Dept. P.W., P.O. Box 45, Derby, DEI 1TW. Tel. Repton (028389) 3580 

EX COMPUTER PC PANELS 
4 x 2in packed with semiconductors and 
top quality resistors, capacitors, diodes 
etc. Guaranteed min. 35 transistors, 
plus data. 10 boards 50p (12p) 

25 boards for £1 (30p) 
Panels with 4 Power 

transistors sim 0C28 50p (10p) 
Dural extruded heatsinks outline 10D 

black anodised. Drilled for 4 x TO3 
transistors. 5 x 4 x 1f" 40p (14p) 

Similar to above but 5 x 8 x 1}' drilled 
for 8 x TO3 70p (26p) 

COMPUTER GRADE 
ELECTROLYTICS 
12,000íe 100v, 5 x 24 dia £1 (25p) 
3O,000µ 25v 65p (20p) 

ELECTROLYTICS 
4,000µ 70v, 3,600µ 40v, 10,000µ 50v, 

44 x 2 i dia 55p (14p) 
10,000/r 35v, 5,000µ 35v, 44 x 2 in 

40p (12p) 
2,000µ 30v, wire ends 15p (6p) 
100 piv 20A, Si diodes 4 for £1 (10p) 
100 piv 3A, Si diodes 4 for 50p (7p) 
250 mixed resistors 60p (94p) 
250 mixed capacitors 60p (94p) 
200 Si planar diodes 50p (7p) 
Min. glass neons 8 for 50p (7p) 
Reed relays mixed 10 for 50p (7p) 
Micro switches 8 for 50p (9p) 
Papst extractor/blower fans 

100 c.f.m. 44 x 44 x 2in £3 50 (28p) 
QH bulbs 12v 55w 50p (6p) 
Postage and package shown in brackets. 

" ADD 10% VAT TO TOTAL " 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 

NEW ! TODAYS MOST EXCITING SPEAKERS 
Never before have speakers of such superb performance and low cost been 
available. Produced by us to quality standards the new GS Range offer you true 
high fidelity at a fraction of the cost. Both models employ fully sealed bass 
reflex enclosures made from quality compressed woods and our modern compact 
designs ensure optimum performance at all times. Finished In Rich American 
Walnut effect, Black Satin front these speakers offer todays best value In high 
quality equipment. 
TECHNICAL SPECIFICATIONS GSS00 Power 30 Watts Peak (15 Watts 
RMS) Frequency Range 33Hz to 19000Hz Impedance 8 Ohms Bass Unit 16 cm 
round long throw Treble Unit 7-5cm round Crossover 5kHz Dimensions 
45cm x 22.5cm n 22.5cm (18' x 9' x 91 Volume 17 litres. 
TECHNICAL SPECIFICATIONS 05300 Power 20 Watts Peak (10 Watts 
RMS) Frequency Range 42Hz to 15500Hz Impedance 8 Ohms Drive Unit 
20cm x 13cm long throw with Integral coaxial tweeter Crossover 5kHz Dimen- 
sions 40cm x 20cm x 20cm (16' x 8' x 8') Volume 12 litres. 
GS 500 £1198 post free GS 300 P9.9í post free 
ECONOMY Speaker System Ideal for budget hi -fl Stereo Etc. This unique 8 
Ohm system comes complete with leads and super woodgrain finish C9.110 pair 
post free 
PLEASE ADD 10% VAT TO ALL ORDERS TRADE ENQUIRIES WELCOME 

GREGG ELECTRONICS PW4 24 Cranbourn Street 
Leicester Square London WC2 GREGG 

FELSTEAD ELECTRONICS (PW80), CHEALE CHESHIRE, SR84EE 
STYLI Replacements for virtually all ACOS. BSR, COLLARO, GARRARD, PHDIPS, 
RONETTE, SONOTONE. Single Tip: Sapphire 18p. Diamond 35D. Doable Tip: Can be 
Stereo/LP + 78 or ST/LP + ST/LP Sapphire 82p. Double Tip: Diamond ST/LP + Sap- 
phire 78 65p. Diamond ST/LP + Diamond ST/LP 21.20. For GOLDRING Diamond 
6800, G80011, and 0850 at 21.90 each. 0800E at £2.75. Shure, Pickering, Audio -Tech.. 
It. S 0.. more magnetics at lowest prices. Free list (for SAE) has full details styli and 
cartridges. Charges Op any quantity. 
CARTRIDGES. All with styli and fittings. Replacements for ACOS GP/91SC (Mono - 
Stereo compat. + 78) series at 98p. 01.93 Stereo + 78, £135. GP94 Ceramic Stereo + 78 
at £1.75. For SONETTE DC400/SCM (speed change switch at front for GP67, TC8 ac.) 
2145. SONOTONE 9TAUC (Dis, stylus) £1.98. 9TAHCG (slimmer for many Garrard 
pick-ups) 22-18. For BSR X311, XSH, X5M at £1.25 es. SX511, and SXSDt at £1.60 ea. 
TC8H at £1.40, TC8 Stereo (3 pins) £2.00. Charges 9D any quantity. 
RECORDING TAPE. 5" 600 ft. 40p. 51" 900 ft. 55p. 7" 1200 tt. OSD. 5" 900 1t. 57P. 51" 
1200 ft. 65p. 7" 1800 2105. ALL FINEST BRITISH MYLAR. Charges: 5" and 51 
one to 4, 9D each; 5 and over 38p the lot. Charges for 7" 1-3, lip each. 4 S 5, 83p the lot 
6 and over 39p the lot. 
PICK-UP WIRE. Super thin, flex nerd. 2 -core 81) yd. 4 -core I4p yd. Charges up to 10 yds. 
8p lot. Over 10 yds. no charges. 
SPEAKERS. 29", 3, 8 or 64 ohms (state which) 65p. Charges 9D ea. 12" Round, fitted cone 
tweeter, 6 watts undistorted, 3, 8 or 15 ohms (state which( £2.40 (charges 30p). OR, PAIR 
FOR STEREO, £516 charges paid. 
CONNECTING WIRE. Pkts. of 5 coils. asstd. cols, ea. 5 yds. Solid core 17p (Op charges). 
Flexible 19p (10p charges). 
EARPIECES. Magnetic, 25 or 355mm plug, (state which) 13p. CRYSTAL (3.5mm only; 
30p (all 9p up to 6). 
VIBRATORS. 7 -pin SYNCH. (12SR 7 type) 72p. 4 -pin NON -synch. (12111D4) 40p (all 9p ea.) 
Send SAE for tree styli, cartridge and components. list. 
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for fast,easy 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised surfa -yes. No extra flux 
is required 

EASY -TO -USE 
DISPENSERS 

Size 5 

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

60/40 alloy 
18 swg, 25p 
Size 15 
60/40 alloy 

22 swg, 28p 

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

and Savbit alloys 
in 7 gauges 36p 

mow 

Size 12 Reel 
for Service 
Engineers and 
Electricians. 
18 swg 
Savbit alloy.£1.161 

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

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

Prices shown are recommended retail, excluding VA.T. 
From Electrical and Hardware Shops. It unobtainable. send 10p p&p direct to 
Bib Hi-Fi Ace essories Limited, Hemel Hempstead. Heils HP2 7EP 

Train for 
television 

Course commences 4th September, 1974 

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

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

I Please send free prospectus to: 

IName ' 

IAddress 

I I 

' THE PEMBRIDGE COLLEGE OF ELECTRONICS ' 
(Dept. PW3 ) 34a Hereford Rd., London W2 5AJ L -- -------J 

'C,. 
FOR 

QUALITY 
COMPONENTS 

MOTOROLA 
F. M. Multiplex Stereo Decoder 
Four Channel SO Decoder 
O "P Power Transistor 

each 
MC1310P 2.93 
MC1312P 1.75 
2N3055 0.65 

SIGNETICS 
I/C Timer NE555V 0.80 
Dual I C Timer NE556A 1.40 
High Phased Locked Loop NE560B 4.20 
High Phased Locked Loop with AM Demod NE561B 4.20 
High Phased Locked Loop with Open VCO NE562B 4.20 
Precision Phased Locked Loop NE565A 2.90 
Function Generator NE566V 1.55 
Tone Decoder NE567V 2.90 

G.I. 
Eight Digit Calculator Chip C500 11.00 
Eight Digit Calculator Chip C550 9.50 
3'/2Decade DVM Chip AY -5.3510 6.40 

MONSANTO 
(MAN3M)0.115" LED Seven Segment Display 02501 1.10 

FERRANTI 
Radio Receiver ZN414 1.20 

Data information supplied with each device. 

Write for free catalogue of our large S.C.S. 
stocks of Ferranti, Motorola, G.I., P.O. Box No 26, 
Monsanto, Mullard, Signetics and R.C.A. (Dept PW ) 

components. Wembley, 
Add 20p Postage and Packing Middlesex HAO 1SD, 
+ 10% V.A.T. on total of order England 
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Practical Wireless Classified Advertisements 
Classified advertisements 10p per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV, 
Beet 

&2B/W 
a Colour 
Guaranteed 

Perfect Pictures. 
Save CCs. We supply 

this genuine U.H.F. 

aerial for only £2.20. can 

be fitted outside or inside. 
Onelity made technically 

advanced design. Precision 

grid reflector eliminates ghosting. 
Complete with damp, instructions 

advice. Money Rack Refund. 
Wall,ICeraran Bracket 25p. Low Loss 

Cable 10P Per yard. Plug Bp & FREE 

with order maps & channel reference 

of all Radio & TV Transmitters. 
SEND DIRECT TO DEPT. PW,e 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADINGIAEIUAISILTD. 
the qu:drty Aen:d Spec i;ni.rs 

J. and A. Tweedy Limited Incorporating 
Baines High Frequency Aerials 
VAT Incl. Postage paid Inland. 

Parabeams UHF Aerials. PBM 12 clot PBM 18 E4.60 
Multlbeams UHF Aerials. MBM 30 E4.70, MBM 46 
E7 -M, MBM 70 £1295. Stacking Kits E4 90. Log 
Periodic £6-4e. Stereobeams VHF/FM. SEM 2 £3.15 
SBM 344.70, SBM 4 £515, SBM 8E7.95. Aerial Rotators 
from E30. Baluns E1 65. Amplifiers. Masthead VHF 
and UHF complete with power unit £9.07. Setback £4 50 
Low Loss co -ax 10p/m. Certron Cassettes. C80 43p, 
C90 Sip, C120 71p. COPAL Digital Clocks 222 £5 75. 
227 with alarm £735. 

79 Chatsworth Road, Chesterfield, S48 2AP 
Telephone 34982-863755 (evenings). 

Educational 

CITY & GUILDS 
EXAMINATIONS, 

Make sure you succeed with an ICS home study 
course for C & G Electrical Installations, Tele- 
communications Technicians and Radio Ama- 
teurs. Free details from: Intenational Correspon- 
dence Schools, Dept. 7321, Intertext House, 
London, SW8 4UJ. 

COLOUR 
TV SERVICING 

Make the most of the current boom. Learn the 
techniques of servicing Colour A Mono TV sets 
through new home study courses, approved by 
leading manufacturers. Also radio and audio 
courses. Free details from: International Corres- 
pondence Schools, Dept. 73212, Intertext House, 
London, SW8 4UJ. 

TECHNICAL 
TRAINING 

Get the qualifications you need to succeed. 
Home study courses in Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering & Programming. Also self 
build radio kits. Free details from: International 
Correspondence Schools, Dept. 73213, Intertext 
House, London, SW8 4UJ. 

TELEVISION 
TRAINING 

16 MONTHS' full-time practical and 
theoretical training course in Radio 
and TV Servicing (Mono and Colour) 
for beginners. 

13 WEEKS' full-time Colour TV 
Servicing course. Includes 100 hours 
practical training. Mono revision if 
necessary. Good electronics back- 
ground essential. 

Next session commences on Sep- 
tember 9th. 

Prospectus from: London Elec- 
tronics College, Department A6, 
20 Penywern Road, London 
SW5 9SU. Tel. 01-373 8721. 

AMIMI, MAA/LMI DIPLOMA, City & 
Guilds, etc. Thousands of passes. For 
details of postal courses in all 
branches of Engineering and illus- 
trated book -FREE -BIET (Dept. 
BPW.3) Aldermaston Court, Reading 
RG7 4PF. Accredited to CACC. Member 
A.B.C.C. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

ENGINEERS -get a technical certifi- 
cate. Postal courses in Engineering, 
Electronics, Radio, T.V. Computers, 
Draughtsmanship, Building, etc. FREE 
book form: BIET (Dept. BPW.4 Alder- 
maston Court, Reading, RG7 4PF. 
Accredited by CACC. Member A.B.C.C. 

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. 

LIGHTSHOW PROJECTORS from only 
£17, effect wheels from only £4. 
Many lightshow bargains at ROGER 
SQUIRE'S (Disco Centre), 176 Junction 
Road, London N19. Tel. 01-272 7474. 

VALVES, tested and untested, many 
types, going cheap. SAE. Hodgson, 
7 Denby Court, Woodville Road, Bar- 
net, Herts. 

Personal 

S.I.M. COMPUTER DATING. The 
most exciting way to make friends. 
Write, S.I.M. (E/17) 109 Queens Road, 
Reading. 

Situations Vacant 

£mow 7 .w. 
can be yours 

Jobs galore' 144.000 nen computer 
personnel needed by 1977. With 
our revolutionary, direct - from - 
America. course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £3500 + 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 
S66, Oxford House 

9-15. Oxford Street, W.I. 
Telephone: 01-734 2874 

Books and Publications 

Technical Books - 
RadioEtElectronics 

Handbook of Tested Transistor Circuits £0-40 
Radio Servicing for Amateurs £0.20 
Practical Radio Inside Out £040 
Coil Design and Construction Manual £0-30 
Boys Bk of Crystal Sets and Simple Circuits £0-18 
Transistor Circuits Manual No. 1 £0-15 
Transistor Circuits Manual No. 2 £0-15 
Transistor Circuits Manual No.4 £0-15 
Transis Circuits for Radio Controlled Models £040 
Rad & Electr Colour Codes and Data Chart £0-15 
Handbk of Transistor Equiv.and Substitutes £040 
Hi Fi, PA & Disco Amplifier Design Hndbk ££00-75 

Radio Servicing Problems 
Electronic Circuits for the Amat Photographer £0.60 
Handbook of Simple Transistor Circuits £0-35 
Modern Transistor Circuits for Beginners °0-40 
Sound and Loudspeaker Manual £0-50 
Practical Car Radio Handbook £0-30 
Radio TV and Industrial Tube & Valve Equiv £0-40 
Know Your Oscilloscope £1-70 
Television Servicing Vol. No 1 £0-85 
Television Servicing Vol. No. 3 £0-60 
Television Servicing Vol. No.4 £0.85 
Using an Oscilloscope £0-70 
Servicing Transistor Radio Receivers £0-75 
Television Timebase Circuits £1-00 

NEW TITLES NOW AVAILABLE 
2nd Book of Hi Fi Loudpeaker Enclosures £0-60 
Manual of Electronic Circuits for the Home £0-50 
Modern Crystal Set Circuits for Beginners £0-35 
Electronic Novelties for the Motorist £0-50 
2nd Book of Transistor Equiv.& Substitutes £0-95 
Handbook of Electronic Musical Novelties £0-50 
Transistorised Novelties for Hi Fi Enthusiast £0-35 
Fault Location Exercises in Rad& TV Vol.1 £0-80 
Fault Location Exercises in Rad.& TV Vol.2 £1-35 
Colour TV Picture Faults £2-50 
Practical Transistor Novelty Circuits £0.40 
Semi -conductors from A -Z £1-60 
Radio Receiver Construction using ICs & Transis £0-60 
104 Ham Rad. Proj.for Novice & Technician £1-25 
ICs & Transistor Gadgets Construction Handb'k , £0-60 
Integrated Circuits Equiv.& Substitutes Hbk.., £0-75 

PLEASE ADD 10% FOR POSTAGE & PACKING 

FREE lists of other titles avail on request. Send to: 

RADIO BOOK SERVICE 
40 Eiwill Way, Beckenham BR3 2RZ 

"FROM SEMAPHORE TO SATEL- 
LITE", a 300 -page hardcovered history 
of communications with 1000 illustra- 
tions, is sent from Geneva to readers 
who send £1.99 to David McGarva. PO 
Box 114, Edinburgh EH1 IHP. We sell 
books, publish World Radio Bulletin 
and print monitors' reporting forms. 
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FOR SNORT WAVE LISTENERS: 
We publish World Radio Bulletin 
We stock World Radio TV Handbook 
Sole agency for Gilfer Associates, Inc. 
We publish Broadcasts to Europe 
We Import I.T.U. handbooks and lists 
No other British trader le connected. 

DAVID MCGARVA 
PO Box 114 - Edinburgh - EH1 1HP 

Please send an S.A.E. for lists 

UFO Charts: Wave Prediction, 49p; 
Daily Flight Pattern, 44p; Map, 44p; 
TV UFO Detection, 2 Optical Circuits, 
55p; Propulsion Theory, 55p; Circuits: 
Transistor Optical, 66p; Radiation/ 
Optical, 40p; Microdetector with mem- 
ory, LSI 75p.p'R. & E., Highlands, Need- 
ham, Suffolk. 

WE HAVE your World Radio TV 
Handbook, the guide to broadcasts, at 
David McGarva. Just send £3.15, or 
pay the postman £3.56 on delivery. 
Box 114, Edinburgh EH1 1HP. 

Service Sheets 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Record Players, 
Tape Recorders, etc., from 5p with 
free Fault -Finding Guide. Over 10,000 
models available. S.A.E. enquiries. 
Catalogue 20p and S.A.E. Hamilton 
Radio, 47 Bohemia Road, St. Leonards, 
Sussex. Telephone Hastings 429066. 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 40p EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned if service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6BX 

We have the Idrgest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order or phone 01-458 4882 

Ladders 

LADDERS. 'Special Offer' Unvarnished 
triples. 9ft lin closed-23ft lin ex- 
tended. £18.90 delivered. Home Sales 
Ladder Centre (WLS2) Haldane 
(North) Halesfield (1) Telford, Shrop- 
shire. Tel: 0952 586644. 

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 receivers, com- 
ponents and magazines, details to 
Johnson Raffles, Haverbreaks, Lancas- 
ter. 

Receivers and Components 
BRAND NEW COMPONENTS by re- 
turn, Electrolytics 16V, 25V, 50V-0.47, 
1, 2.2, 4.7, lOmfds.-4 22, 47-4'213 
(50V -5p), 100-5,2p (5ÓV -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, 22/ 
16V, 47/6V, 100/3V -8p. Mylar Film 
100V 0.001, 0002, 0.005, 0.01, 0.02- 
212p, 0.04, 0.05-3p. Polystyrene 63V 
F12 series, lOpf-1,000pf-2p, 1,200pf- 
10,000pf-3p. Miniature Highstab. re- 
sistors 5%, E12 series Carbon film 
13W, 151-10M11 (10% over 1M). Metal 
film 18W 10t1 -2.2M9 and 1W 2711-10MS-I 
all 1p ea. Postage 8p. The C.R. Supp11/ 
Co., 127 Chesterfield Road, Sheffield' SA. 

SERVICE SHEETS MANUALS BOOKS 
SERVICE SHEETS 40p plus S.A.E. * SERVICE SHEET CATALOGUE 25p 

Ak OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS II ink RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES 
NEW BOOKS & PUBLICATIONS PRICE 

HANDBOOK OF DATA TABLES ON AMERICAN TRANSISTORS. 263 pages £1.20 
HANDBOOK OF DATA TABLES ON JAPANESE TRANSISTORS. 171 pages £1.20 I. HANDBOOK OF DATA TABLES ON EUROPEAN TRANSISTORS. 227 pages £1.20 
HANDBOOK OF COMPARISON TABLES ON TRANSISTORS. (Covers above types) £1.00 IIP HANDBOOK OF DATA TABLES ON SCRs. TRIACs.DIACs.PUTs.UJTs. 159 pages £1.00 
HANDBOOK OF COMPARISON TABLES ON DIODES £1.00 ***SPECIAL OFFER of the above 6 books for £6.00 plus 25p post & packing.. 

qp SECOND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES by B.B.Babani £0.95 
HANDBOOK OF INTEGRATED CIRCUITS (lCs) EQUIVALENTS & SUBSTITUTES £0.75 

Ile,., 

SECOND BOOK OF HI-FI LOUDSPEAKER ENCLOSURES by B.B.Babani £0.60 RADIO RECEIVER CONSTRUCTION USING ICs & TRANSISTORS by B.B.Babani £0.60 
ICs & TRANSISTOR GADGETS CONSTRUCTION HANDBOOK by B.B.Babani £0.60 
HANDBOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES by B.B.Babani £0.50 
ELECTRONIC NOVELTIES FOR THE MOTORIST by B.B.Babani £0.50 ELECTRONIC CIRCUITS FOR THE AMATEUR PHOTOGRAPHER by B.B.Babani £0.60 

IIP CONSTRUCTORS MANUAL OF ELECTRONIC CIRCUITS FOR THE HOME by Babani £0.50 Mechanics'Course in Radio TV & Electronics 222 (433) by B.Fozard & G.N.Patchett 
PRINCIPLES & CALCULATIONS (FIRST YEAR). Fozard. £0.50 
PRINCIPLES & CALCULATIONS (SECOND & THIRD YEARS). Fozard £1.20 
ELECTRONIC SYSTEMS (PART I. FIRST YEAR). Patchett £0.85 
ELECTRONIC SYSTEMS (PART II. SECOND YEAR). Patchett £0.95 ELECTRONIC SYSTEMS (PART II. THIRD YEAR). Patchett £2.00 
TELEVISION (COLOUR & MONOCHROME PART III.). Patchett £2.50 

Fault Location Exercises in Radio & TV Servicing by K.J.Bohlman. Volume 1 £0.80 AZ 
glr Fault Location Exercises in Radio & TV Servicing by K.J.Bohlman. Volume 2 £1.35 

Please add 10% for Postage and Packing on all books. Send large S.A.E. for FREE booklists I. 

190, KINGS ROAD, HARROGATE, YORKSHIRE. Telephone 0423 - 55885 
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PRECISION 
POLYCARBONATE CAPACITORS 

All high stability -extremely low leakage. 
440V AC (±10%) 03V Range f1% t2% *5% 
0luF (1 'x ) 50p 0.47WF 56p 46p 31p 
0.22pF (1 ' x ) 50p 1.O1/F Bhp 45p 41p 
0.25µF(1 'z 1 lIp 2.2µF lop SOP SSp 
0.47pF (1 1 71p 4.7/F £1.30 £1 05 8Sp 
0.50F (1 'x 1 73 6.8pF £1.64£1.29£1.09 
0.68µF (2' x }}') tip 10.0µF £2 00 £1 60 £1.40 
1.0µF (2'x41 191p 15.0uF £2.75 £2-15£1A00 
2-OµF (2'x11E1.22 
TANTALUM BEAD CAPACITORS -Values 
available: 0.1, 0.22, 0.47, 1.0, 2 2, 4.7, 6.8µF at 
15V/25V or 35V; 10.0uF at 18V/20V or 25V; 22.0µF 
at 6V/10V or 16V; 33OuF at 6V or 10V; 47.0uF at 
3V or BV; 100OUF at 3V. ALL AT 10p EACH; 10 
for 95p; 50 for £4.00. 
BC107/108/109 Op; AF178 30p; BC182/182L; BC183/ 
183L 11p; BC184/184L 12p; BC212/212L 14p; BFY50/ 
51/52 20p; 0071 12p; 2N3055 SOp, 
POPULAR DIODES: All brand new and 
marked: 1 N914 Op; 8 for 45p; 18 for 00p. 1N915 Bp; 
6 for 4Sp; 14 for Sop. 1544 Sp; 11 for 50p; 24 for 
LI.00. 1N4148 Sp; 6 for 270; 12 for 48p. 
LOW PRICE ZENER DIODES-400mW-1ot. 
*5% at 5mA. Values available: 4.7V; 5.6V; 
0.2V; 13.8V; 7.5V; 8.2V; 9.1V; 10V; 11V; 12V: 
13.5V; 15V; 16V; 27V; 30V. ALL AT 7p EACH; 
6 for 39p; 14 for 84p. SPECIAL OFFER: 6 off each 
voltage (90 Zenera) £4.95. 
RESISTORS: High stability, low noise carbon 
film 5%;{ W at 40°C; 41,11/ at 70°C. E12 series only - 
from 2.202 to 2.2Mí). ALL AT Ip EACH; tp forte 
of any one value; 70p for 100 of any one value. 
SPECIAL PACK: 10 of each value 2ß0 to 2ßM0 
(730 resistors) £5.00. 
SILICON PLASTIC RECTIFIERS -1.5 Amp 
Brand new wire ended 0027: 100 P.I.V.-7p (4/26p). 
400 P.I.V.-Bp (4/30P). 800 P.I.V.-11 (4/42p). 
PLEASE ADD 10p POST AND PACKING ON ALL 
ORDERS BELOW £5.00. ALL EXPORT ORDERS 
ADD COST OF SEA/AIRMAIL. 
B RIDGE RECTIFIERS: 28 Amp. 200V -40p. 
350V -45p. 600V-550. 
SUBMINIATURE VERTICAL PRESETS - 
01 W only: ALL AT 3p each: 1000, 2200, 4700, 
6800, 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K, 47K, 
100K, 1M. 

PLEASE ADD 10% V.A.T. TO ORDERS 
Send S.A.E. for lists of additional ex -stock items. 
Wholesale price lists available to bona fide 
companies. 

MARCO TRADING 
D ept. WO, The Maltings, Station Road, 

WEM, Shropshire. 
Tel: NANTWICH (Cheshire) 83291 (STD 0270) 

(Proos: Minicost Trading Ltd.) 

TEXAN AMPLIFIER 

Packs 
1. Resistors 80 p.p. 15p 
2. Capacitors £2 90 15p 
4. Sundries 2 50 15p 
5. Switches 1 00 15p 
6. Potentiometers 1 -45 15p 
7. Semi Conductors 8 25 15p 
8. Transformer 5 95 25p 
9. Printed Circuit 2 50 15p 

10. Caassis 3 00 25p 
10e. Front panel 1 50 15p 
11. Cables 40 15p 
13. Teak Case 2.75 30p 
Complete Kit £28.50 + 75p pp & ins. 

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. 

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 £i+10p p&p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 

BETA DEVICES 
MANUFACTURERS BRANDED QUALITY 

8I8TO16S I.C'a DIODES & RECT. 
AC18 /188 7090 10.99 0 30 15914 0.04 

PR. 0.40 7090 D.I.L. 0 30 154148 0.04 
50107/ 741010.99 0 88 0A202 0.09 

BC108 0-09 7410 D.I.L. 0 38 154001/2 0.05 
BC109C 0.11 7230 D.I.L. 0 80 154003/4/5 0 08 
BC147/8/9 0.10 747C D.I.L. 0.85 154008/7 0.08 
BCY70/71/720.18 7480 D.I.L. 0.88 BRiDers BF188/87/88 WO1 lA 

0Watt Audio I.C. Oß0 100v 0.20 BFY60 018 TBA 80011-80. WOO Lk 
BFY61/52 0.12 Data free with 800V 0.80 0028 0 45 
0086 086 

every order. 2ElEB8 
252846 0 30 D.I.L. SOCKETS BEY88 8 3 

258063 014 8 -Pin 0.18 6%3- 33 0 06 

253066 0 88 
253442 9140 

14 -Pin 01E 
18 -Pin 0-14 

1 

a 
Watt 

8 f 0 16 
2183773 £2 20 L.E.D. 

All price. 40411 52 20 209 -Red 0-17 
40836 9100 include V.A.T. L.E.D. Clip 0.02 

C.W.O. PLUS P.P. 10p TO 
BETA DEVICES, 

261 THE RIDGEWAY, ENFIELD, MIDDX. 

TAPE. 
HEADS 

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 

ses- ..... -- - 
INCOMPARABLE V.H.F. KIT 

CV2-unique triple -purpose (Converter, Re- ' 
celver, Tuner -Feeder) kit for the amateur 
enthusiast. Fantastic translatorlsed perform- 
ance, World Wide Sales. Complete kit of top 
grade parts covers 80-180 mHZ with easy 
build diagrams only £S direct from makers Or 
S.A.E. for free literature. (S.W. Kits also 
available). ' 
JOHNSONS (RADIO) Est. 1943 ' SHAW ST., WORCESTER WR13GO. ' 

A BONANZA FOR CONSTRUCTORS - 
B. B. SUPPLIES OFFER 

CURLIES, 5f1, 3 -core, 15p ea. 4 -core, 20p ea. 
STRAIGHT Corda, 25ft., 4 -core, 25p ea. DIODES, 
Silicon, CV7040 (OA 202), 3' leads 4 for 25p. 
DIALS, (GPO Type), plastic face, metal mach. 
30p ea. TRANSISTOR panels, type M4, compris- 
ing: 5 BCY34, 4 ACY 17, diodes, resistors & capa- 
citors (ex new equipment-rel. long leads) 50p ea. 
INTRODUCTORY OFFER: 1 of each above plus 
surprise item for £1-25p (offer ends 31-7-74). 
MONEY back guarantee -prices inc. VAT and pp. 
ORDERS or SAE for complete list to: - 

38 Heathwood Gardens, Swanley, Kent BR8 7HN 

250mA Cartridge Fuses 1}-. 75p for 100. 
Unused Carbon Resistors. 100 different 38p 
(state high, medium or low range peck). Your 
choice 65p per 100. 
Unused Wirewound Resistors -100 assorted Et. 
Ex G.P.O. Dial Telephones £1-40p. 
20 Assorted Potentiometers Unused £1.00. 
Ex Govt. Standard Jack Plugs 4 for Sep. 
New 6 volt 34 watt SBC Bulbs 6Sp per doz. 
Earphones Ex Govt. 451) a side 80p per pair. 
(All postage Included in price.) 

SOUND SYSTEMS OF SUFFOLK 
676 Foxhall Rd., Ipswich, Suffolk 1P3 8NQ 

TRANSISTOR AMPLIFIERS 50p. Vol/ 
tone pre -amps 30p, LW -MW osc. panels 
50p. All with circuits. Radio cabinets, 
suitable ext. speakers; colours: yellow 
or teak finish requires sides trimmed. 
Mains droppers, 7611 + 6611 + 6611 
+ 2511 + 240 + 260 30p. Skeleton pre- 
set 25 assorted 50p. Archer, 9 Pine 
Grove, Maidstone, Kent. 

ELEVEN BAND RADIOS. SW 1-4. 
Marine. LW. MW. FM. PSB (76-86). 
Aircraft (108-136). PSB (148-176). Batt/ 
Mains. BFO. Squelch. Fine Tune. Out- 
put, 1.3W. Latest Model £60 also 
Grundig Bargains Satellit £1215 etc. 
SAE Lists, Multi -Band Radios. Lang- 
ton Radios High Street, Rocester, 
Staffs. 088-923 388. 

AMTRON KITS. Your Devon Stockist. 
E. Wenmouth, 50 South Street, Exeter 
76058. 

VALVES Large Stock 1930 to 1973. 
S.A.E. for quotation. Cox Radio, The 
Parade, East Wittering, Sussex. 

Miscellaneous 

MORE RANGES FOR 
LESS MONEY 

AC/DC Multimeter type U4324 
A -DC 0.06-3A -6 Ranges. 
A -AC 0.3-3A - 5 Ranges. 
V -DC 0.8.1200 V -9 Ranges. 
V -AC 3-900 V -8 Ranges. 
Freq.: In the range of 45 to 20kH: 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to + 12dB 
Accuracy ± 2-5% DC * 4% AC 
Dimensions: 167 x 98x63 mm. 

Only £Ó.0C 
SUPERTESTER OSOR CE 
10 Fields - 80 Ranges: Plus 
a lot of accessories for 
measurements of 500A -AC 
100 A/DC- Temperature- 
-50C to +200C- Magnetic 
fields up to 15 (Gauss - 
Phase Indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Translator Diode Tester etc. 

Dimensions; 128 x 95 z 32 mm - 
300 grams-20kOhm/V Accuracy £18 50 
I% DC. Ask for free catalogue 

Accessories Extra 

ALPHANUMERIC NIXIE TUBES B797I 
The Alpha- 
numeric NIXIE 

,tube has the 
ability to display 
all the letters of 
the alphabet. 
numerals 0 thru 
9 end special 
characters in a 
single tube. 
From the stand- 
point of both 
readability end 
electrical characteristics, the Alphanumeric 
NIXIE tube provides many unique benefits 
Including * All DC operation * Uniform, 
continuous line characters of equal height 
* Memory with simple solid state drive circuits * Readability in high ambient light -200 foot - 
lamberts brightness * Long life with no loss of 
brightness ±r Character height 28-. 

Price only sep each plus 18p P/P. 

Add 10% VAT to all items + 35p P & P 

ELECTRONIC BROKERS LTD. 
49-53 Pancras Road, London NW1 2QB 

Tel: 837 7781 

DC POWER SUPPLIES 
Regulated power supply variable up to 
15V 0.5A. Model 3E800. Ideal r 
for development work. 

Cash with order includes 

J. H. ASSOCIATES LTD. VAT & p. & P. 

Cricketfield Lone, Bishop's Startford, Herts. 

WIRE. H.C. Copper, P.V.C. Insulated 
24 A.W.G. (0.2 m.m.') in P.V.C. 'Colours 
Black, Yellow Blue or White. Reels 
Sozs £0.95; 11{1 £1.80; 2lbs £3.50; 4lbs 

£6.75 including VAT and postage 
larger Reels available C.W.O. 

H. A. WAINWRIGHT & CO. LTD. 
9A Farncombe Street, Farncombe, 

Godalming, Surrey., 
Tel. Godalming 23595 
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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 1E1.35 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 
ES90 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 U.K. only) 

Or for more details, send 20p for lists. 
plus free design project sheet. 

- TREASURE TRACER 

MK III Metal Locator 

I 

Varicap tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Ministry approved design 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send s.a.e. for leaflet 

2mp"'r£9a80 2%:=-d£13-75 Po.i 35p Poº, 35p 

MINIKITS ELECTRONICS, 
35a LANGLEY DRIVE, WANSTEAD 

LONDON, Ell 2LN (Mail order only) 

Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra.) 
Famous kits. e.g. was -was 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 15p 
from D.E.W. Ltd.. 254 Ringwood 
Road. Ferndown, Dorset. 

ANTIQUE Wireless Collectors! For 
everything in wireless 1920-1950 con- tact Tudor Rees. S.A.E. with your 
wants or 25p for catalogue to: 18 
Brook Road, Mangotsfield Bristol, 
BS17 3DY. Tel. Bristol 565238 evenings 
before 9 p.m. 

AIRCRAFT TYPE servo position indi- 
cator and transmitter. Can be used for 
aerial direction indication. £1 (36p) 
per set. S.A.E. for details and list of 
ex -equipment components. Dunn, 16 
Raven Road, Timberley, Cheshire. 

P.W. F.M. TUNER AMP + 
CASSETTE 

(P.W. MARCH-MAY 74) 
Printed Circuits 75p ea (pp 15p) 
Separate Components available 

FREE LISTS (S.A.E.) 

LIMITED NUMBER 
DIGITAL CLOCK KITS 

12 OR24HR USING NIXIE READ OUTS 
TEAK CASE. 

LIST £32 (12HR) OFFERED AT £25 
FURTHER INFORMATION ON 

REQUEST 

TELERADIO ELECTRONICS 
325 FORE STREET, LONDON 

N.9. O P E. 01-807-3719 

12 VOLT 
FLUORESCENT LIGHTS 

(as illustrated by Thorn/AEP) ii 
Beat power cuts. Be independent. Ideal 
for caravans, tents, emergency lighting, etc. 
Works anywhere where 12v is available. 
Guaranteed for six months. Ready to use at: 

12 ins. 8 watt £4.00 post paid 
Including V.A.T. 

Callers Welcome 
For lists or enquiries, large s.a.e. 

SALOP ELECTRONICS, 23 WYLE COP 
SHREWSBURY, SHROPSHIRE. 

Tel.: Shrewsbury 53206 

A 
MUST 
FOR 
EVERY 
DRY MAN -INSTANT í HEAT 

The Soldering Gun le a MUST 
for D.I.Y. Men, Motorista, 
Mecbaalce. etc. A rugged, 
strong construction that will 
Last a lifetime. Now you can 
do W those repairs that 
would normally cost you 0'a 
at any electrical shop. Voltage 240 AC. 50c/e. LIMITED 
QUANTITY AVAILABLE. Similar product sells at 
N50. C.W.O. Immediate despatch. Refund if not 
delighted. 

V.G.S. INTERNATIONAL (SGW 10) 
Pickworth, Sleaford, Lincolnshire. 

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. 

PRINTED CIRCUIT BOARDS. Any 
P.C.B. Published in PRACTICAL 
WIRELESS / ELECTRONICS., E.T.1. 
etc, etc. Any month any year. 5p/sq 
in. Postage Free. (Min. 50p). Also 
Artwork and/or photography under- 
taken. Return of post service. S.A.E. 
Foolscap for full details. P. Lancaster, 
11 Chesterton Road, Cambridge CB4 
3AD. 

AUDIOSCAN, the "do - it - yourself" 
speaker mail-order specialists. High 
fidelity speaker kits, chassis units, 
sound absorbent, grille fabric and 
much more. Send S.A.E. for bargain 
list to: Audioscan, Dept. PW2, 4 
Princes Square, Harrogate, Yorks. 

AERIAL WIRE. PVC covered multi - 
strand copper. 25ft-23p (6p) 50ft- 
45p (9p), 75ft-67p (lip), 100ft-89p 
(15p), 150ft-£1'32 (23p), 200ft-£1.76 
(25p), 250ft-£2.21 (Tip), 300ft-£2.66 
(30p). P&P in brackets. S.A.E. all 
enquiries. A.1 Radio Components 14 
The Borough, Canterbury, Kent CT1 
2DR. 

LOUDSPEAKER KITS for hi-fi stereo 
by HELME, the speaker kit people, 
all complete with full instructions. 
Prices from as little as £14.95 per pair 
including VAT! Send NOW for free 
illustrated brochure and stockist list 
to: Helme Audio Products Ltd, Dept. 
PWB-74, Summerbridge, Harrogate 
Yorks (Tel: Darley 279). 

HOME DISCO! Comprehensive sound, 
to light kits. Three channel 3kW 
£18.50. Single channel units £8 and £11. 
P&P 50p. W. T. Electronics, Gazeley 
Road, Kentford, Suffolk. 

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. 

DESOLDERING BRAID direct from 
manufacturers. Non -corrosive. Elimi- 
nates the desoldering gun. 5 feet 45p 
postage paid. Ashleys, 91 Vale Road, 
Ash Vale, Surrey. 

SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy 
duty PVC faced steel, choice of 30 
types, send for free list, Bazelli 
Instrument Cases, Dept 25, St. 
Wilfrids, Foundry Lane, Halton LA2 
6LT, Nr. Lancaster. 

AERIAL BOOSTERS-£3.30 
We make three types of Aerial Boosters :- 
845 -UHF 625, 812 -VHF 405, B11 -VHF RADIO. 

VALVE BARGAINS 
ANY 5-50p, 10-75p, 50-£3.30:- 

ECC82, ECL80, EB91, EBF89, EF80, EF85, EF183, 
EF184, EY88, 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 900 Series or Pye, with set 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. 

PLUGS - SOCKETS 
Price per item, In brackets for ten. 
CO -Ax Plu91-6p (SOP). Socket Surface -7p (fop), 
Connectors -4p (35p). 

D.I.N. PLUGS 
2 Pin, 3 Pin and 5 Pin -20p (£1.85). 
JACK PLUGS, Standard -18p (£1.50), 3 5mm- 
10p (8Op), 2 5mm-10p (80p) 

All prices Include V.A.T. p. & p. 10p per order 
Money back refund. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 
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GIRO NO. 331 7056 
C.W.O. only. P. & P. IOp on orders below £5 

Discount: £10-10%, C20-15% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 5W KIT: 10 of each Ell value, 22 ohms -1M, a total of 570 (CARBON FILM 5%), £3.65 net , 

10E12 5W KIT: 10 of each Ell value, 22 ohms -1M, a total of 570 (CARBON FILM 5%), £3.85 net 
25E12 1W KIT: 25 of each E12 value, 22 ohms -1M, a total of 1425 (CARBON FILM 5`), £8.35 net 

Official .Orders accepted from 
Educational &Government Departments 

ALL PRICES INCLUDE VAT 

25E12 }}W KIT: 25. of each E12 value, 22 ohms-IM, a total of 1425 (CARBON FILM 5I) £8 45 net 
20E12 #W KIT: 20 of each E12 value, 22 ohms -2M2, a total of 1220 (METAL FILM 5 % ), £11 .05 net 
15E12 IW KIT: 15 of each Ell value, 10 ohms-IM, a total of 915 (METAL FILM 5%), £13.35 net 
10E12 2W KIT: 10 of each Ell value, 10 ohms -1M, a total of 610 (METAL FILM 5%), £17 -IS net 

MULLARD POLYESTER CAPACITORS C280 SER ES 
250V P.C. Mounting: 0-OIUF, 0015oF, 0.022pF, 0.0336F, 0.0471F, lip. 0068µF, 
0.luF, 44p. 0 I56F. 44p. 0-22,F, 54p. 0.33µF, 8p. 0-476F, 9p. 0.68uF, 12p. lµF, 
15p. I.56F, 23p. 2 26F, 26p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0-OOIUF, 0.0015µF, 0.0022µF, 00033µF, 0 0047µF, 2#p. 0.0068µF, COIuF, 
0.015µF, 0022µF, 0033µF, 35p. 0047µF, 0.068µF, 0.1µF, 45p. 0.15µF, 64p. 
022µF,8 p.0.33pF, 12p.0.47µF, 14p. # 0.2 0.01514F, 0 3p. 0F, 0-068ÚF, 35p. O 1µF, 45p. O ISµ F' 160VSp. 

5p. O22uF, 54p.O 33'F, 64p.0 47µF, 8=,p.0 681cF, lip. 16F, 140. 
MINIATURE CERAMIC PLATE CAPACITORS 

22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 

RESISTORS 
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%. 
W. Type Range I-99 100-499 500-999 1000 - Size mm 
k CF 22 -IM I 0.75 0.60 0.55 2.4x7.5 
k CF 22-2M2 I 0.75 0.60 0.55 3.9x10.5 

MF 10-2M 2 I0.75 t 
CF 20 -IM I 00.32 516 

. 

.5443 

r 2 3xx 77 

MF 10-102 2 I .98 . 1 21 0.65 42x10.8 Ì MF 10-10M 3 I 52 3.81 1.75 66x15 
2 MF 10-I0M 4.5 3 52 3 08 2.75 8x175 
For value mixing prices,please refer our catalogue.ricesabove (price in pence each) 
VALUES AVAILABLE-E12 Series only. (Nec prices 100.) 

50v: (pF) 
560, 680, 820, IK, 1 KS, 2K2, 3K3, 4K7, 6K8, (µF)0.01, 0015, 0022, 0.033, 0047, 
23p. each. O. 1, 30V, 44-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. 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 025W Vertical or horizontal 6p each IK, 2K2, 4K7. 10K, etc. 
uptoIMO 
SUB -MIN OOSW Vertical, 100 co 220K SI Sp each SUB - 

B. H. COMPONENT FACTORS LTD. 
(P.W.)61 CHEDDINGTONR ROAD, SPITSTONE, 

"R Tel.:CIedddingon 668446 Std ECDdeL0296)9An 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mullard 
O I 

-O 
pF 63V 6 

I 63V 6 

Electrolytics 
p 68µF 16V 6# 

68µF 1663V I p 

VEROBOARD 0. 10 15 

2# o 5" 28p 28p 
24- x 35" 26p 19p 

POTENTIOMETERS 
Carbon Track 5K 13 to 2M n. log or lin. Single, 16}p Dual Gang 46p. Log Single with switch 26p 
Slider Pots. 10K, IOOK, 500K. 30mm, 34p. 45mw, 47p. 60mm, 55p. 

µF 
2.2ÚF 63V 65p 
3 36F 63V 65p 
4.OUF 40V 64-p 
4.7µF 63V 65p 
68µF 63V 6 
8.OuF 40V 64p 

0µF I6V 65p 
OUF 25V 65p 
OuF 63V 65p 

p 
I00sF 10V 61p 
100µF 25V 65p 
100µF 63V 14p 
150µF 16V 64-P 

p 150sF 63V ISp 
220µF 6.4V 64p 
220µF 10V 64p 
220µF 16V Bp 
220µF 63V 11p 

35 x 3" 32p 280 
3} x 34" 28p 28p 
24 x 1" 7p 7p 
24 x 5" (Plain) - 14p 
2# x 34" main) - 120 
5 x 3}" (Plain) - 22p 
Insertion tool 59p 59p 
Track Cutter 44p 44p 
pins, Pkt. 25 IOp lop 

DIODES 
N4001 65p 
N4002 75p 
N4003 9p 
N400495p 
N4005 12p 
N4006 14p 
N914 79 
N9I6 7P 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° ISp 
Std. Jack 14#p 
2.5mm Jack 11p 
Phono 54p 
SOCKETS 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uFIV): 1125, 2125, 4125, 4.7110, 5/25, 8125, 10110, 10/50, 16125, 

22)63, 25/25, 25/50, 32)25, 50/25, 100110, 100125, 6(p. 50/50, 8p. 
100150, 200125, Ilp. 250(50, 180. 500110, Ilp. 500)25, Isp. 
500/50, 18p. 1000/10, 15p. 1000/25, 22p. 1000150, 40p. 2000110. 
20p. 10001100 90p. 2000125, 30p. 2000)100, 95p. 2500125, 38p. 
2500150, 62p. 3000/50, 80p. 5000125, 66P. 5000/50, L1 10. 

HI-VOLT: 41450, 140. 8)350, 190. 8(450, 200. 16)350, 210. 
SuF 16V 6#p 
5ÚF 63V 65p 
6ÚF 40V 6 

22µF 25V 6 
22µF 63V 64p 
32µF 10V 6}p 

330µF 16V 120 
330µF 63V 25p 

p 470µF 64V 9p 
470µF 4OV iO As 

p 680µF 16V IS 
680µF 40V 25p 

TRANSISTORS 
AC127 16,'0 80212E 120 
AC 128 22 80213E 12 
BC107 Il BC2I4L 17 _ pp 
BC108 12p 0C44 180 

BAloo IOP 
0A5 420 
OA47 9p 
OA81 sip 
0A200 Bp 

DIN 2 Pin 10p 
3 Pin 1p 

5 Pin 180° 1220 
Std. Jack 145p 
2.5mm Jack 11 1 P 
Phono 5#p 

161450, 23p. 321350, 339. 50/250, 20p. 100/500, 889. 

METALLISED PAPER CAPACITORS 
250V: 005µF, 0. 16F, 6p. 025, 6p. 0 5µF, 75p. 1µF, 9p. 500V: 
0025, 0.05, 6p. 0. I, 6p. 025. 75p. 0.5, 9p. I000V: 0 01, lip. 
0.022, 13p. 0 047,0 I. ISp.0 22,230.0 47,280. 

33,F 16V 6 
33µF 40V 65p 
32ÚF 63V 65p 
470F 10V 66p 
47µF 25V 6-p 
47µF 63v 89 

p 1000µF I6V20p 
1000µF 25V 25p 
1500µF 6.4 159 
1500µF 16V25p 
2200µF 10V 25p 
3300µF 6.4 26p 

BC109 139 OC71 139 
BC148 12p OC81 16p 
BC149 12p OC 170 23p 
BC182L 12p TIS43 33p 
BC183L lip 2N2926 I I 

BC184L 13p 2N3702 I IP 

Integrated 
Circuits 
µA709C Sop 
6A741C 55p 
UA723C Et 
ZN414 LI -32 

Screened Wire, Metre 65p 
Twin Screened Wire, Metre lip 
Stereo Scree ed Wire, Metre lip 
Connecting Wire, All colours, Metre 240 
Neon Bulb, 90V Wire Ended 5 for 24p 
Panel Neon, 240V Red, Amber, Clear 160 

NEW "I 
5E125W Metal Film 5% Ultra 
Low Noise New Resistors 
with full colour coding. 5 each , 

E12 value l0ohm)IM total 
305 £2.75 Nett. 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YÓRKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

SPECIAL OFFER 
Used 19" TV Tubes. Type AW 47.91. Perfect condition. 6 months 
guarantee. £3 carr. paid. 

Complete untested TV Sets 19" 405 -line Types C3 SO carr. and 
ins. paid. 

19" 625 -line types untested. Complete with UHF Tuner E5 SO 

carr. and ins. Paid. 

One Students and One Instructors Wireless Procedure Training 
Set, each unit housed in a small wood box and comprises Mike, 
Single L.R. Phone and connectors. Requiring Bell Battery (not 
supplied) to make intercom. LI -30 post paid. 

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains 
motor with Gear train (ex slot machine) Fair condition 60p 
post paid. 

} cwt. of ex Government Scrap Resistors, Panels, Gears, etc 
30p carr. 80p. 

Speakers removed from TV sets. All 3 ohm, 24 watts 7 x 4, 6 x 4, 
8 x 24. All at 27p. Post and packing 12p. 

Top Quality Tape, Reel to Reel 5" LP 55p. 52." LP 60p. 7" ST 66p. 
7" LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p. 

Jap Earpiece, 8 ohm, magnetic, 3.5 12p post paid. 

Ex Equipment Valves all Tested before despatched. 3 months 
guarantee on all valves. Single valves post 3p, over post paid. 

ARPI2 6p EF184 20p PY801 17p 

DY86 20p PCF80 6p PY82 10p 

EB91 5p PCC84 6p PY33 20p 
EF80 10p PCL82 15p U191 20p 
EBF89 ISp PCL84 15p 6BW7 12p 

ECC8I 12p PCL85 2Op 6F23 ISp 
ECC82 12p PL36 17p 30F5 12p 

EY86 20p PY8I lop 30FLI 20p 
EF183 20p PY800 17p 30PI9 10p 

ABOVE PRICES INCLUDE V.A.T. 

FERRIC CHLORIDE 
Anhydrous to Mil -spec In llb sealed 
packs. 116 55p (20p); 3lbs £1.32 
(30p);101bs£3.85(80p) 

COMPONENT PACKS 
500 asstd resistors £1.10 (20p); 
2500 £4 (40p), 10000 £13 (£1.10), 
100000 £88 + carr. 150 poly, mica, 
ceramic etc caps 68p (10p). 

VERSATILE POWER UNIT 
Contains mains transformer, 2A 
thermal cut-out and bridge rect. COMPUTER PANELS 
Will give 1.7V -10.5V with 2 extra 3Ibs asstd £1.10 (30p), 71bs £2.20 
capacitors (provided). Ideal for NI- (40p); 12 High quality panela with 
Cad battery charger, 5V TTL supply, 
cassette or radio etc. Brand new, 
complete with Informatlon.95p(20p) 

IC's, power translators, trimpots 
etc. £2.20(30p). 100£13(£1). 

AMPLIFIER UNIT NEW COMPONENTS 
In fully screened case 5} x 5 z 34'. 400V SA SCR 66p, 200V 44p, 0C16 
2 GET118 on heat sinks, 2 zeners, 3 
pot cores, 4 small tranaformers,1 % 

22p, 0C45 9p, OC71 9p, OC171 18p, 
BFY18 13p, 8CY72 9p, 741C TO99 

resistors & capacitors, 40 way tag- 
board and fuse. With circuit. 72p 

35p. 

(30p), 4 for £2.20 (85p) 100 for £33 + 
carr. TRENDATA 
3W CASED AMPLIFIER KEYBOARD 
Polished wooden cabinetl4 013 z 9' Computer dala input terminal with 

display. Converts to IFO code. Con - 
containing a sensitive 4 valve amp- 
IlOer with tone & volume controls. aine over 140 IC's. Brand new and 

£85 but 
3 watts output to the 704.3G speak- dazed. Original cost 2). 

data so only E88 (E2). 
er. Also Included Is a non-standard 
tape deck. Supplied In good work- 

0p 
for Send p for photo. 

Ing condition with circuit. Standard 
mains operation. Great for guitar gg+80+20µF 350 1 p 0 for 830 

practise, etc, ONLY £3.30 (£1.10 up pßÿ 86F 250V70µF 60pì; 4µ6F 
36V to 200 miles, £1.35 ovet). Suitable 

cassette £1.10 (30p); Spare head 
33p; Tape (ex -computer) 75p (20p). 

2100V 
£1.10 

2 rep 
(40p); 

10 2W, 
10 e); 1028p 4 pole 8 way 

4p; 
lOGxley 33p 

Amplifier chassis only, complete (lOp); 
Min 

dat e 
caps 50Vceramic cut 

1 F 
2p. and tested (2xECC83, EL84, EZ80) + 

£2.40(40p); motora 40P (30P) sink x 5 with 2 power tran- 
sistors 88p (30p). 

7Ib BARGAIN PARCELS 
Hundreds of new components- 
resistors, capacitors, switches, DEKATRON KIT 
pots, + PC boards with transistors Contains 2 CV2271 Dekatrons, 2 4 - 

and diodes, also crystals and loads digit resettable counters, 2 sealed 
of odds and ends. Amazing value relays, 2 ECC81 R's C's etc. Only 
at £1.82 (40p). £1.70 (30P). 

VAT INCLUDED IN ALL PRICES , 

Carriage in brackets, small parts 5p. SAE list, enquiries. 

GREENWELD ELECTRONICS (PW3) 
24 GOODHART WAY, WEST WICKHAM, KENT 

Shops at 21 Deptford Broadway SE8, Tel. 01-692 2009, and 
38 Lower Addiscombe Road, Croydon. 
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SAXON Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

GUARANTEED TESTED HIGH PERFORMANCE 
MODULES-now better value than ever 
SA35 £4.45 
35W RMS 25-50V 
7 transistors, 7 diodes 

SA50 £5.65 
SOW RMS 25-65V 
7 transistors, 7 diodes 

SAI00 E1090 
100W RMS 45-70V 
II transistors, 6 diodes 

Carriage 
free 

Carriage 

* 25Hz-25kHz * 0.2% distortion * Noise-80dB * 500mV into 20K * 4-16 ohms * Simple wiring * Short and open 
circuit proof * Continuously 
rated * Top -grade 
components 

120 watt module complete with built- 
in supply-extra heavy duty £19.75 Cr;.0 

Mk II STEREO DISCO MIXER £19.75 
Carr. 30p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mit over -ride plus 
separate full range bass and treble controls on both 
mit and deck inputs. Ample headphone power is 
available for P.F.L. May be used for mono and is 
mains operated. Fitted with sturdy screening case. 
Controls: Mic vol, bass, treble. Left/Right fade, deck 
volume, bass, treble, h/phone select, vol, Mains. Size 
17}ìn x 3in x 4in deep. 

THE SAI00 MODULE 

POWER SUPPLIES 
UNSTABILISED 
P U45 Suits 2 SA35 or 

1 SA50 

P U70 Suits 2 SA50 or 
2 SA100 

STABILISED 
PS45 

MT45 
PS70 

MT70 

Suits 2 SA35 or 
2 SA50 

Transformer 
for 

above 

Suits 2 SA100 

Transformer for 
above 

N.B. PS70 is not suitable for the SA50 

E4.90 Carnage 

£7.75 Carr40piage 

£3.50 

£3.50 

f4.90 

Carriage 
free . 

Carriage 
33p 

Carriage 
free 

SAXON, 

Mnbn 

41 

DISCO MODULE £8.00 207 
Thousands sold of this extremely popular mono version. 4 mit input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the rame high standards of reproduction as the St -reo version. 
Controls: H/phone select, vol, Left deck vol, Right deck iol, bass, treble, 
master vol. Size 121in > 3in , 2in deep. 

3 -CHANNEL SOUND -LITE £22.50 Carr. 
30p 

Only SAXON can supply such incredible value for money. This unit features 3kW 
power handling, full -wave control, bass, middle, treble AND master controls. Twin 
loudspeaker jacks for "through " connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT-BACK circuitry 
for extra wide range response. Size 12ín < 3in >. 23 -in deep. Professional standards 
at a price you can afford! 

SINGLE CHANNEL Recently reduced in price 
VERSION E7 -S0 

due to creasing sales, 
hperlts Ik. Full wave 

Carr. free operation 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

E1850 50P E27.5050p 
Featuring multiples of our VA30 module, the M4HL 
and M6HL fulfil the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one low impedance input, 
plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed, 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs) and a master 
control and two outputs. Either unit may be used 
free-standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, . and excellent 
value for money. 

VA30 CHANNEL £3.50 Carr. 

+.-ss 

.MON atticAlmsett>e_, _ 

MODULE free 
This is the basic channel module in the above mixers 
and may also be used for extra inputs on either the 
mono or stereo mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9-IOOV) 

41 

0-411 

0-o 11 000000 
SAXON 

YS' 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

£34.90 
Carr. free 

100W of speech and 
music --Two 
separately controlled 
inputs. Wide range 
bass and treble 
controls. Sturdy and 
attractive vynide 
case. Twin outputs. 
Ideal for groups, 
discos, etc. Fully 
tested and 
guaranteed. 
SOW version identical 
in appearance. 

Four individually 
controlled FET in- 
put stages plus 
wide range bass 

- and treble con- 
y trots. 120W of 

speech and music 
output from 
twin loudspeaker 

sockets. Sturdy case, and an attractive facia make this 
excellent value for money. Hundreds in use by groups, 
discos, clubs, etc. 
50W version identical in appearance. 

4 Co 4 4 4 Ti 

$flX A1 

SAXON 100 
COMPLETE 
AMPLIFIER 

£53.00 
Carr. free 

SAXON 50 

£37.50 
Carr. free 

CALLERS AND MAIL ORDER: 

SAXON ENTERTAINMENTS LIMITED 
327-333 WHITEHORSE ROAD CROYDON CRO 2HS 

I Please quote magazine when ordering! 
SHOP HOURS: 9 a.m. 5 p.m.-LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m. 
24 -HOUR ANSWER SERVICE TEL. 01.684 6385 

3 p.m. 

SEND 10p FOR OUR NEW 26 -PAGE 
MANUAL which gives full details of 
the above products. 
TERMS OE ROSINESS: C.W.O. or C.C.D 
on erelpt of 50p C.O.D. charge. 
Please Include S.A.E. With all en Quinnº 
VAT at 10 must he added to all orders 
mcludme postage and carnage charges. 
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Head Office and Warehouse Z & I A E RO SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD 

LONDON W2 5SF Please send all correspondence and Mail -Orders to Head Office LONDON WI 

Tel: 727 5641/23 When sending cash with order, please include 0.15 in C for postage and handling Tel: 580 8403 

Open all day Saturday 
MINIMUM CHARGE 15p. 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 IST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL 
BE SUBJECT TO A MINIMUM CHARGE OF E5.00 EXCLUDING V.A.T., I.E. ES SO INCLUDING V.A.T. GOODS OF VALUE 

UNDER L500 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 E10.00 EXCLUSIVE OF V.A.T. 

TAUT SUSPENSION MULTIMETERS 
MADE IN USSR 

- 8 models of multimeters 
from simple 22 -range instru- 
ment priced at £7.00 to 

11113 ' - sophisticated 43 -range instru- 
ment with transistorised 
safety trip circuit, priced ac 

iTw r 4's`: ,# C17.00. Models available -; t8E7takl°- with transistor testing fa- , cilicies (U4341) and built-in 
audio/I.F. oscillator (U4323). 

All the above instruments and full range of other test equipment are 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. 

WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
C.W.O. Please. P. & P. add 10p to orders under £2. Prices exclusive of VAT 

10p Postage for our comprehensive catalogue. 

TRANSISTORS 

ABS/05 

BFY53 17p TIP30 Up 2N3054 42p OA79 10p 
AC125 12p BC109 10p MJE370 63p TIS43 25p 2N3055 45p OA81 ip 
AC126 12p BC147 11p MJE371 63p ZTX107 12p 2N3702/311p OA85 10p 
AC127 12p BC148 11p MJE520 52p ZTX108 12p 2N3703/412p OA90/1 Sp 
AC128 12p BC149 11p OC28 35p ZTX109 12p 2N3705/810p 0A200/1 Op 
AC178 14p BC182 11p OC23 40p ZTX300 14p 2N3707 10p PL4001 7p 
AC187 12p BC183 11p OC35 40p ZTX301 14p 2N3700/9 7p PL4004 Op 
AC188 12p BC184 11p 0C41 35p ZTX302 lip 2N3819 25p PL4007 12p 
ACY17 21P BC212 11p OC42 38p 2N1131 20p 2N3903/415p 1N914 SD 
ACY19 22p BC213 11p OC44 129 2N1132 20p 2N3905/8 17p 1N4001/2 6p 
ACY20 20p BC214 11p OC45 12p 2N1301/220p 40360 40p 1N4003/4 7p 
ACY21 16p BCY70 15p OC70 12p 2N1303/424p 40361 45p 1N4005 7p 
ACY22 16p BCY71 209 OC71 12p 2N1305/624p 40486 ' 72p 114400617 ip 
AD140 40p BCY72 15p OC72 12p 2N1307 28p 40528 70p 1N4148 Sp 
AD145 40p BD131 45p 0074 22p 2N1671B 99p 
AD161 30p 
AD162 30p 

80132 45p 
BF194 15p 

OC81 12p 
0082 p 

2N1990 45p 
2N2217 23p DIODES 

AF114/5 14p BF195 15p 0083N 20p 2N2218Á209 ÁA120 Isp ZENER 
AF118/7 14p BF196 16p OC201 60p 2N2906 ISp AA129 109 BZYO8 
AF118 40p BP/50 20p OC202 OOp 2N2907 lOp BÁ116 159 400^,W 
13C107 10p BFY51 20p OCP71 959 2N2826 9p BY100 15D 3 -3V -33V 
BC108 10p BFY52 20p IP29 63p 2N2053 20p OA9 Op 110p each 

DIGITAL IC S 74 SERIES 74111 85p LM304 LI -70 B1/05 25p 
7400 17p 7426 28p 7472 28p 74118 99p MC1303 81/10 25p 
7401 lip 7427 37p 7473 37P 74121 83p £1.30 81/20 289 
7402 17p 
7403 1Op 

7428 43p 
7430 18p 

7474 37p 
7475 55p 

74141 95p 
74180 £1 42 

MC1304 
E1 00 

87/80 30p 
7404 189 7432 37p 7478 37p 74182 £1.42 MFC4000 8 3Sp 
7405 18p 7433 43p 7480 69p 74193 £2 26 45p 82/20 45p 
7406 39p 7437 43p 7481 £1.10 74194 £1.85 TBA800 82/80 50P 
7407 39p 7438 43p 7482 86p 74198 £1:45 £1.35 B2/100 55p 
7408 21p 
7409 24p 

7440 lip 
7441 759 

7483 £1.10 
7484 9Sp 

ZN414 E1.15 
84/800 £1.00 LINEAR 

BRIDGE 7410 18p 7442 1Sp 7485 E1.87 IC'S BY122 55p 
7411 22p 7443 £1:20 7486 30p 709C 35p RECTI- BY184 34p 
7412 Zip 7444 £1.20 7490 89p 723C 90p FIERS WO1 30p 
7413 209 7447 LI.30 7491 99p 741C 38p B025/10 lip WO8 359 
7414 609 7448 El -1D 7492 69p 748C 45p 

TOS (Gas and Smoke 7418 35p 7450 lip 7493 89p CA3046 95p 
7417 35p 7451 18p 7494 80p CA3075 Detector) E1-115 
7420 1Bp 7453 17p 7495 sop £1 85 

.. .. 
7422 249 
7423 38p 

7454 17p 
7460 18p 

7498 99p 
74104 60p 

CA3090 
E4.25 'OIL SOCKETS 

7425 389 7470 289 74105 59D LM300 E1.70 8, 14, 16 pin .. 159 each 

POLYESTER CAPACITORS. Axial lead type. 
400V: 00010F, 0.0015µF, 0 00220F, 0-0033uF, 00047µF, 0.0068µF, 2#p; 001µF, 0015µF, 

022AF, 3p; 0.047µF, 0088µF, 0.1µF, 0 15sF, 4p; 0 22sF, 7p; 0 33AF, 10p; 0 47AF, 13p; 
100V: 0.1µF, 0.15µF, 4p; 0ß2µF, 5p; 0:33µF, Sp; 047µF, 7p; 0:68µF, 10p; luF, 13p. 

Radial lead P.C. type: 
250V: 0 019F, 0.015µF, 0022µF, 3p; 0 033sF, 0 047AF, 0088µF, 3}p; 0 1µF, 4p; 0.15µF, 
4p; 0 22AF, 033µF, 5p; 0 47AF, 7p; 0 88AF, 10p; 1 -OAF, lip. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1µF, 1 -5µF, 22µF, 3.3µF, 4µF, 4.7µF, 6 8µF, 10µF, 15µF, 22µF, 47µF, 68µF, Op each 
40V: 100µF, 6p; 150µF 25V, 6p; 25V: 220µF, 11p; 470µF, 139; 1,000µF, 24p. 
16V: 1000µF, 1500µF, 10p; 10V: 2200µF, 18p. 

CERAMIC CAPACITORS MYLAR FILM CAPACITORS 
50V d.c. Plaquette body 25mm leads. 100V: 0: 001µF, 0002µF, 00055F, 001µF, 
Range: 22pF-10,000pF. Price 2p each. 002µF, 004µF, 005µF, Op. 
0.015µF, 0022µF, 0033µF, 0047µF Op. 1 

100V: 01µF, 02µF, 50V: 047µF Op. 

POTENTIOMETERS Carbon Track PRESET POTENTIOMETERS 
0.25W, log and linear values. 0:25W 11t0-1MST Hor. and Vert. Op 
1kí2-2MR Single gang 12p 0.1W 1000-220k0 Vert. only 4p 
5K2-2MR s/gang w/switch 24p 
2k(-2MR Dual pang 37p KNOBS 

To Flt }" shaft unless specified. 
Black Pointer type Op 

SLIDER POTENTIOMETERS Slim Slivered 10p 
0ß5 W log and linear values Black 1' with chrome rim 15p 
101,f2-100kO Single gang 40p Slider Pot knob (Black) 10p 
10kO-100kO Dual gang SSp Slider Pot knob (Silvered) 10p 

THYRISTORS RESISTORS 
Tol. Range Values 1-9 10-99 

}W 5% 2ßR -10M E12 19 0.8p 
}W 5% 2:2R -10M E12 Ip 
1W 5% 2.26-10M E12 2p 1.59 
4W 10% t-10 ohm E12 Sp - 

CRS 1110 100V 1A 30p 
CRS 1/2C 250V 1A 35p 
CRS 1/40 400V IA 45p 0.111)T 

CRS 1/60 SOON 1A 55p 
CRS 3/10 100V 3A 40p 
CRS 3/40 400V 3A SSp 
CRS 3180 600V 3A BSp SWITCHES 

Toggle SPST lip 
ALUMINIUM BOXES DPDT 22D 
Ág7 2}' 59" 1i" 40p Slide lA sub. min. lOD 

8 4' 4" if' 40p Slide lA 149 
ABO 4' 29' 1} 40p Push Button 8 pole changeover 35p 
AB10 4' 55' 1} 45p Wafer 1/12, 2/8, 3/4, 413 way 24p each 

VEROBOARDS JACK PLUGS (CHROME) SOCKETS 
PITCH 0:1 0.15 0.15 Standard Screened 12p Standard 12P 

plain Stereo Screened 309 Stereo 15p 
29 x 39' 22p 189 12p 25mm Screened Op 2t5mm 7p 
2 x 5' 24p 24p 12p 3-5mm Screened 10p 3-5mm 7p 
39 x 39' 24p 24p - 
3 x S' Zip 27p 21p DIN PLUGS, SOCKETS AND COUPLERS 
29 a ir 80p 60p 45p Pins: 2. 3, 4, 5 (180°, 240°), 6, 7 

31 x 17' 1059 $4p 63p PLUGS: 129, SOCKETS: iD, COUPLERS: 109 
5x17' 1419 - 89P 
Pkt. of SO pins 20p PHONO PLUGS, SOCKETS & COUPLERS 
Soot fete cutter 42p Assorted Coloured Plugs:5p, COUPLERS:8p 
Pln Insertion tool 52p SOCKETS Single: Sp, Double: 7p. Triple: 10p 
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electronics 
look' really 

mastered 

RAPY 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

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

1/ BUILD AN 
OSCILLOSCOPE 

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

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

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

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

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

receivers, etc 

POST 

NOW 

FREE BROCHURE 

or write if you prefer not to cut page 

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

we do not employ representatives 

BLOCK CAPS 

PLEASE 

NAME 

ADDRESS W L44 

special free gift also to all our students 
u a -in -i ,:.Pli... , iL..ii ..,r:..inn1,. l,' N,-.,.u._I.0 :...1r..i..:., Il.ai_,.I, ...a.,,v .1.,i,i,.. I.r-L.1AU I n,i.Iu,I. rl:u,li ,. riir.. , 

nt . r, ,rall,aml]-.,Z.:Jaold A-.,1.,,I..,.,ii,ü, fr, .:,-f'rtn,l t,4 1g, l'hbil.t,rr',,,.',,.rutorn.l-,.luai, l:f ..n; 
h8:1.-:.-. U.r...:i-,. 1n.rr,,. f.,,hi...,.. Gc,n .:. ,,,, . i fi, , .,,t 1,) par. .l`n .11,111,4.L.,1,.rtt,, tl.f1l,a 
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enry's 
You pay less 

VAT with Henry's 

Low Prices 

DON'T RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES 
Hi Fi and Transistors - Up to date 

Brochures on request 

BUILD THE 

TEXAN 
Now built and used by thousands 

of satisfied customers. Features _slim design overall size in cab - 
net 15}" x 21" x 6j)". 6 -IC's, 10 

transistors, stabilisers Gardners 
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 
TEXAS ENGINEERS FOR PERFORMANCE. 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch indicator, headphones 
socket, separate treble, bass, volume and balance 
controls, scratch and rumble filters, mono/stereo 
switch, input selector: Mag. P.U., Radio Tuner, _t. 
Aux. Can be altered for Mic., Tape, Tape -head, etc. 
C nstructional details Ref. No. 21 
30p. Distributed by Henry's throughout UK. FREE -Teak cabinet with complete h.t. 

price L rr 
Kit £28 a50ca VA)packing)T}SOp 

_ss 

°r 
and 

bot 
ed £35.00 est 

20 -- 20 WATT IC 
STEREO AMPLIFIER 

As featured by 
Practical Wireless 

1972 

(} VAT } SOP 
Carr/packing) 
as illustrated. 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer/preamp, 2 decks all 
facilities. £98.50 
As above but with Slider Controls [118.50 
100 watt amplifier for above [49.50 
SOLS 100 watt mixer/amplifier with 
slider controls [69-00 
R5050 watt mixer/amplifier [4950 
R100 100 watt mixer/amplifier [5750 
DISCO AMP IOO watt mixer/amplifier [7300 
Northcourt: 

400 40 watt mixer/amp £3750 
800 80 watt mixer/amp [4500 

DISCO MIXER/PREAMPLIFIERS 
(OP for up to 6-100 watt amplifiers) 
SDLI (rotary controls) £49.50 
SDLII (slider controls) [58 50 
DISCO VOX (slider controls) the 
complete disco preamp [7200 
DJI00 100 watt power amplifier for 
above £4950 
DJ3OL Mk II 3 channel 3kw sound to 
light £4125 
DJ3OL Mk III slider controls [4550 
DJ DISC LITE as 30L-2 plus variable 
speed flashes £54.00 
Carlsboro Reverberation Unit £4400 
Disco anti -feedback microphone LI I 95 
Colt 150 watt liquid wheel projector £23.50 
150 watt QI liquid wheel projector [50-00 
150 watt QI cassette wheel projector [5000 
Spare Effects and liquid cassettes large 
range of patterns £6.00 
6 inch Liquid wheels [5.00 
Various cassettes £6.00 
Mini spot bank fitted 3 lamps £12.95 
Auto Trilite (mini with flashers) E1700 
Bubblemaker with liquid [2250 
Mixers/Mica/Speakers/Lighting 
U.K.'s largest range of Disco Lighting. 
FREE STOCK LIST REF. No. 18 ON 
REQUEST. 
AKG I RESLO / DJ / CARLSBRO I EAGLE 
MIC5., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPE KER 
SYSTEMS, MEGAPHONES, TURN- 
TABLES, PUBLIC ADDRESS COM- 
PONENTS. 

All prices carr. pa.d IUx: ,VAT EXTRA) 
BarclaycardiAccess call, write or phone your 
order 01 -723 -6963 -easy terms for callers. 

EXCLUSIVE 
DECCA KELLY 
SPEAKERS 

12 watt speaker Tweeter 
systems. B^ Bass/Midrobe 
and Melinex Domed HF 
radiator plus crossover £1250 
per pair of systems (carr./packg. 40p4 
or built into veneered cabinets. size 18 x 
12 x 6J^ £19.50 pair (carr. LI). 

HI-FI TAPE 
EQUIPMENT 
U.K.'s largest range with 
discounts and demonstra- 
tions for callers. Latest 
stock lists on request (Ref. No. 17). 
Phone 01-402-4736 for Barclay/Access 
Card. Direct orders and latest prices 

;ifr 
.J 

TRANSISTORS/SEMI- 
CONDUCTORS 
U.K.'s largest range for every application. 
Small quantity discounts. Also Trade, 
Export and Industrial enquiries invited. 
Latest stock list (Ref. No. 36) including 
valves on request. 

ELECTRONICS 
SUPPLIES 
Specialists in electronics for more than 
30 years. Trade and industry supplies - 
every type of component and equipment. 

ì''=--ï_III1IIIIII IIIIIII1111- III 
I 

IIIIII 
7[111 '0,1411111 +t 

NEW SINCLAIR PROJECT 80 

Stereo PreAmplifier [11.95 
Audio Filter Unit £6.95 
Z40 15 Watt Amplifier £5.45 
Z60 25 Watt Amplifier £6.95 
PZ5 Mod. for I or 2 Z40 £4.98 
PZ6 Mod. (S Tab) I or 2 Z40 £7.98 
PZ8 Mod. (S Tab) I or 2 Z60 [7.98 
TRANSFORMER FOR PZ8 £3.95 
NEW FM TUNER 

STEREO DECODER 
All items post paid. 

[11.95 
£7.45 

BUILD THE 
NEW 
HENELEC 
STEREO FM TUNER 

HFNRyr 
nCAT S 

pt,e 
AO 

materials paAe Ga^ges 
02(/5(/09 ca 

alaii prl in the 

éppes. 
galñé hoé or l 

Zg6 
r 

vai/abl Catal goe for 41,9/Sept. 
1'g714 

A completely ompletely new high stability stereo 
FM tuner. Features variable capacity 

t diode tuning, stabiliser power 
supply, IC Decoder, high gain 
low noise. IF stages. LED indite. 
tors. Tuning meter, AFC, easy 
to construct and use. Main 
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 21" x 61". Pro. 
duced to give high performance 
with a realistic price. (Parts list and 
constructional details Ref. No. 5 30p). 
Henry's are sole distributors UK and Europe. 

KIT PRICE £21.00 an (+ VAT)or d [es 
builtte^1 £24.95 (+ VAT) 

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 for 25 for 
C 60 LI10 £1.98 £3.00 £7.40 
C 90 [1.46 £2.80 [4.60 I £11.25 GSM 
C 120 [I .80 [3.45 £5'45 [1345 
Quantity and t ade enquiries, invited 
LEARN A LANGUAGE -complete with phrase 
book. German - Frenc - Spanish - 
Italian [1.36 per course. [5 for any 4. 

LOW COST HI-FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8" -full range speakers 
(post 20p 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 [3.85 each 
EW 15 watt 8 ohms C/o Tweeter 
[5.25 each or [740 per pair 
350 20 watt C/o Tweeters 8 or 15 ohms 
£7 80 each 

Polished wood cabinet £4.80 post 35p. 

8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 6#" 10 watt 
FR8 8' 15 watt 
FR23 9 x 6" 15 watt 
B ASS & MID RANGE -8 ohms (post 20p) 
AAI2 5" 15 watt 
B110 5f" 15 watt 
B200 8" 15 watt 
B139/2 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 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 
5N75 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 

L475 
£6.30 
[8.50 
£8.40 

£3.75 
£7.20 
£8.50 

£13.79 

[2-10 
£3.35 
[4.80 
£5.50 
[5.52 
£2.70 
£3-10 

[2450 pair 
[3595 pair 
£1830 pair 
£3295 pair 
[51.50 pair 
£55 00 pair 
[78.00 pair 

BUILD YOURSELF A POCKET CALCULATOR 

A 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 4}" long x 2° wide x -F}" deep. 
Free of charge with the kit for the more advanced 
technologist is a 32 -page booklet explaining how 
to calculate Logs. Tangents. Sines etc. 

£19.95 Aassembledle £22.50 
ready co use. } VAT. 

IO% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change See page 163 
without notice. E 8 O E. Like a permanent 'ob at Henr 's? Ex erienced and trainee salesmen re uired. Te1.0 1-402 8791. of this maeatine 

Henry's LIMI ED 
EDGWARE ROAD, LONDON W2 

404-406 Electronic Components and Equipment 01-402 8381 
309 PA - Disco - Lighting High Power Sound 01-723 6963 

'1303 Bargains Store (Callers only) 
Home and Car Entertainment Centres. London and branches now open. 
120 Shaftesbury Avenue. London Wt 01-437 9692 
114 Burnt Oak Broadway. Burnt Oak. Edgware 01-952 7402 
190-194 Station Road, Harrow. Middlesex 01-863 7788/9 
354-356 Edgware Road. London W2 01-402 5854/4736 

All mail to 
303 Edgware Road, 
London W21BW 
All stores open 9 am to 
6 pm six days a week 

- Tape Equipment 
Discount Stock List 
Free at all stores 

www.americanradiohistory.com
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