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electronics 
look' really 

mastered 
... practical 

...visual 
...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

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. 

I 

FREE 
POST NOW 

BROCHURE 

or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. WL 104, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ. representatives 

BLOCK CAPS NAME 

ADDRESS PLEASE WLI04 

I 
I 

I 

special free, gift also to all our students 
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PRACTICAL 
WIRELESS 

MAIN'S PREMIER MAGAZINE FOR THE 00- IT- YOURSELF RADIO 

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 Susan King 
01 -634 4292 

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 -034 4444 

SUBSCRIPTIONS 
Publisher's Subscription Rate for one 
year to the UK is £325 and to the rest 
of the world £435 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 30p (inc.l 
VAT) can be supplied by the Binders 
Dept at the same address. 

BACK NUMBERS 
We regret that we are unable to supply Kt 
back numbers of Practical Wireless. S4` 

Readers are recommended to enquire`'' 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CQ Column. t,: 

Bfl #11 
NEWS & COMMENT 

VOL. 50 NO.6 

ISSUE 812 

OCTOBER 1974 

498 BUYERS' GUIDE- Leader article 
499 NEWS ... NEWS ... NEWS ... 
506 DEAR SIR -Letters 
517 ON THE AIR 
517 Amateur Bands, Short Wave/VHF -Eric Dowdeswell G4AR 
518 Medium Waves- Charles Molloy 
518 TELEVISION- Coming in the' October issue 
521 PRODUCTION LINES -Products reviewed by Colin Riches 
528 NEXT MONTH IN PRACTICAL WIRELESS 
529 HOTLINES on recent developments by Ginsberg 

CONSTRUCTIONAL 

500 "SANDOWN" FM STEREO TUNER -J. R. W. Ames, B.Sc. and 
M. J. Carey, B.Sc. 

513 TAKE 20 No. 64 High resistance voltmeter attachment - 
David Andrews 

522 P.W. "EPSOM" General Coverage SW receiver part 2- 
Eric Dowdeswell, G4AR 

532 TELE- TENNIS, Part 4 -M. J. Hughes, M.A. 
540 FREQUENCY MARKER GENERATOR -S. M. Lindsay, B.Sc. G3ZCE. 
545 3- CHANNEL AUDIO MIXER -A. Foord 

OTHER FEATURES 

509 ALL ABOUT F.E.T.s Part 2 -T. Bailey 
514 GOING BACK Equipment of yesteryear -Co /in Riches 
539 TECHNICROSS SOLUTION -No. 6 

542 IC OF THE MONTH Fairchild frA753 FM Receiyer 
549 HEAR THE OTHER SIDE. OIRT- CCR -/gor Hajek 

COPYRIGHT AND QUERIES 
® 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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IÇOW&ttDISC() STEM 
50 WATT 50 WATT 

SPEAKER SPEAKER 
TWIN TURNTABLE 

WITH PRE -AMP. 
and POWER AMPLIFIER 

1111118118161111111 
) \ I >``) 

11111966 - olllllill 

` : ..0 
Complete 
with lid 

HEADPHONES 
MICROPHONE 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(e) MATCHING DYNAMIC 
MIKE' (attached to h'phone) 

(d) PAIR SO WATT SPEAKERS 
Black Rexinc covered 
Cabinets Size approx. 

18 "x18 "x8 
(a) (b) (e) a 
(d) Carr. £3.00 

DEP. 21995 & 19 fortnightly. 
'Payments of £7.87 (Total £169.48). 

1 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE 
Garrard 8E25 or McDonald MP60 turntables. Sonotone or Acos cartridges with £99.95 diamond styli. Facilities as TDI Console but with built -in 100 watt Power Am- 
Puffier, complete with lid. Or Deposit £11.48 and 18 fortnightly payments 25-74 Carr. £230 
(Total £111480) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohm, covered in Resine and Vynait AND PUBLIC ADDRESS 

TYPE Cl32 30 -40 WATTS Fitted two TYPE C8 /70 70 WATTS. Fitted three 
12" 25 watt Highly sensitive high flux 

excel, uona0y efficient, low feedback howl char- speakers with high power voice coils. 
acterletic high flux 13" x 8° 20 watt £ 19.95 Size approx. 54" x 14" o 11". Dep. £5.11 & 
speakers. Terms: Dep- £ &95 and 8 8 mthly pymts. £541 £39.95 nethlypaymente 52-67 (Total £2531) Carr.65P. (Total £4599) Carr. 85p 

ALL RSC PRICES INCLUDE VAT 
INTEREST CHARGES 
REFUNDED on Credit 

Purchases settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
t watts R.M.S. Continuous. 3 Jack Inputs for Microphone and 
Instrument. Mains Neon Controls: Volume, Tone, Tremolo 
Speed Tremolo In 
Terms: repolit nen 

tensity. 
and 8 monthly S }si 

payments £2:67 (Total £2581). Carr. free 

FAL PHASE 50 Mk. III AMPLIFIER 50 WATT 
Solid state. 4 Separately controlled inputs Plus master vol. control. 
Ind. Bass and Treble Controls. Protective Circuitry against serious 
output overloading. Output for Speaker /e 8 to 15 ohms. Size 17" z 
7" x 74 ". 200 -250v. A.C. mains. Output 50 watts 
music rating. Or deposit £5.75 & 8 monthly £4 payments £5.75. Total £5175. Carr. Free 

FANE 

CRESCENDO 

SPEAKERS 

Full range 
available at 

ALL 
BRANCHES 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard 8P25 
or 8SR MP60 type turntables and 
Sonotone or Acos Cartridges with 
diamond stylli. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Baas Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet tee 
illustration on left. 
Or Dep. 27G8 and 
18 fortnightly pymts. 
£4399 (Total 287.0(1) Carr. £150 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE. 

'POP' 100 'POP' 60 'POP' 50 
18 "100Watt I5 ".60 Watt 12" 50 Watt 

14,000 gauss 14,000 gauss 13.000 gauss 
81150 8/1511 

£29.95 £16.95 
Dep: £8'80 and 8 Dep. £2.17 and 8 
mthly payments monthly payments. 

£3.80 (Total 534.20) £2.17 (Total £19.58) 
FOR RAN GUITAR, ELECT. ORGAN, ETC. 

i511 £12.95 
Terms for pairs Dep 
£3,90 a 8 mthly 
pymts £3.16 Total 
£2918 
PAIR SUITABLE 

ALL PURPOSES 

FANE POP `55' PH50 Power Tweeter 
12" 60 watt 15000 I. 50w with rec. filter for 
gansa 3 -15(2 £15.99 mprovedvocalsound£5a95 

RSC PHANTOM `50' aCnedm 

12m .dL50.1A p aker. 
For Lead Guitar, Mic., Gram, Radio, Tape (Not for use with Bass 
instruments). Inc. 3 inputs and 2 vol. controle plue Treble, Bass and Pressare. 
Output Jack for additional 15 ohm Speaker. Attractively finished in black with 
silver -finished fascia and trimmings. Compact size. Fitted carrying handle. 
Terms: 639 

(Total 
Z6.39 and 8 monthly pay- 

ONLY £49' 95 menas £Dep (Total 397and Cart. £150 
SAE for leaflet UK Mainland SPEC- VI, PRICE for limited period 

REGENT 50X AMPLIFIER 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. 
50w Peak 0/P rating. Not for Bass Guitar. 
*Two Fane heavy duty high flux 12in. spkrs. 
* Four Jack inputs and two Volume 
Controls for instant use of up to four pick -ups 
or "mikes ". Bass and Treble controle. 
Send S.A.E. for leaflet. Credit Terms: 
Deposit £7.98. Sr 18 fortnightly 
payments of 58.99 (Total £7980). £69.95 

Carr. £2.50 
REGENT 50B for Bass Guitar and 
general purposes. Or Dep. £948 & f 18 fortnightly payments 54.59. £-l/ 9£ .95 (Total £91-80). Carr. £2.50 

FANE SPEAKERS 'POP' 25/2 12 in. 30 WATT 
Dual Cone 15 (1 (for uses (t /6 /1r CREDIT TERMS (PAIRS 

52-30 other than Bass Guitar or 
J }J í]7`9y IU' 

ONLY) Dep. £280 & 8 

Electronic Organ). Carr. free mthly 
8 (Total ß21E0). 

GROUP EQUIPMENT PACKAGE OFFERS 
1.A.L. PHASE S0 MK. III AMPLIFIER 148.95 PACKAGE PRICE 
PR. PANE POP 65/6 30W Li/SPEAKERS £17.86 
Terms: Deposit £7.35 and 8 monthly 
payments of 2785 (Total 588.12) 
F.A.L. PHASE 60 MK.HI AMPLIFIER £43.95 
PR. FANE POP 50 LISPEAKERS 525.50 
Tams: Deposit £22-00 and 12 monthly ;gg.g5 payments of £480 (Total £72.40). 

F.A.L. PHASE 50 AMPLIFIER 24395 
PAIR 112/20 SP1RS (in Cabinets) £2590 
Terme: Deposit 522.00 and 12 monthly 

£8985 payments £4.20 (Total 27240) 

E81.81 £56e95 877111 

PACKAGE PRICE 

L63-954776 
PACKAGE PRICE 

£63.95Qá o0 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 £43.00 watt high flux speakers for conservative 
rating. Impedance 8 -15 ohms. Carr. £1-SO 
Or deposit 2511 and 8 monthly payts. of £511. Total £4599 
L12/25G 12" 25 WATT 13,000 L12 /1010.15 Watt Veneered 
lines 15 hms Terms for Pairs. cabinet 12" unit 8 -15 ohm. 27.95 & Dep £8.82 8 £ 12.95 Approx. 14" x 14" x 9 ". 
mthly pymts 23E2 Carr. 65p. Terms for Pairs. Dep. £2.05 a 
(Total £29.88) Carr. 55p. 8 mthly pymts 22.05 (Total £1845). 

GP3O AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input, 2 vol. control Hi -Fl 
30 watt unit with Separate Baas 
and Treble controls. Current 
valves. Peak output rating. 
Strong Realne covered cabinet with 

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

k Send BA .Pea era. S.A.E. fo leaflet. 
Terms: Deposit £558 and 8 £2 monthly payments of £3.58 
(Total £34.22). 

9.95 
Carr. 75p 

DISCO LIGHTING PRIESEN 

NEW BRANCHES AT 

BOLTON, COVENTRY 
DONCASTER, PRESTON 
and STOCKPORT 

I 

I FAL DISCO PRE -AMPLIFIER T/Tablemixingfnputs. 
' Headphone Monitoring. 

Mie. Jack & Tape inputs. Independent Vol. Control Std. 
dG 
ts1 8.50 

200-250v A.C. Mains Operation £18.50 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 
OPEN ALL DAY SATURDAY 

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

Tel. 021 -236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgate (Closed Wed.). 

Tel. 68043 

C4/100 HEAVY 
DUTY COLUMN 
SPEAKERS 
Suitable for Public Address or 
Vocal and Instrumental Groups. 
Fitted four 12" 50 watt speakers. 
Robust attractive Vynide 
,overed cabinet 58" x 16" x 10" 
Approx. Limited stocka at 
SPECIAL Carr £59.95 PRICE £1.50 
Or Dep. £20 and 12 mthly 
pymts £3.90 (Total 566.80). 

TITAN 18" 100W SPEAKERS 
15ohms (List E33) 

Barclaycard 
arid Access 
accepted 

All items stíbjo.t to availability. 
Prices correct at 2.9.74 E. & O.E. 

HI -FI CENTRES LTD. 
DONCASTER 3 Queensgate, Waterdale Centre. 
EDINBURGH (Closed Thurs). Tel. 63069 

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

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

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 

LONDON 233 Edgware Road, W.2. (Closed Thurs.). 
Tel. 7231629 

Carr. 75p £2595 
MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: Pndsey (09735) 77631. 
MAIL ORDER MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or C.O.D. No O.O.D. under Al. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
MANCHESTER 60A Oldham Street (Closed Wed). 
MIDDLESBROUGH Tel. 236 2778 

106 Newport Road (Closed Wed.). Tel. 47096 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel. 21469 

NOTTINGHAM 19119A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 

41 FriargateWalk, St, Georges Shoppg Prec. Tel. 51979 

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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HUGE DISCOUNTS 
ON LEADING ALL PRICES 
BRAND HI -FI INCLUDE VAT 
*Full labour and material guarantees for 12 months 

LOW DEPOSIT TERMS OVER 8 MONTHS 
List Price RSC Price 

WHARFEDALE DENTON £42.31 Pr. £29.95 
WHARFEDALE LINTON £52.39 Pr. £38.95 
LEAK 150 SPEAKERS £50.38 Pr. £31.95 
LEAK 250 SPEAKERS £65.48 Pr. £42.00 
LINEAR'202 AMPLIFIER £39.23 £24.95 
Rotel RT222 AM /FM Tuner £50.57 £36.95 
Rotel RXI50 A Tun /Amp . £77.09 £54.95 
LEAK 2000 Tuner /Amp El 65 -70 f 134.95 
Wharfedale Denton Tuner /Amp £95 £59.95 
Rank 150a Stereo System £ 139.90 £79.95 

AKAI TAPE UNITS All £1 carr. GXC 46D ,'7,.£ 1 57.61 L114.95 
GXC 36D p 1Ce£ 1 10.72 £64.95 GXR 82D £122-65 £89.95 
GXC 38D £137.38 £99.95 4000 DS £130.12 £94.95 
GXC 36 £123.24 £85.95 .1721 L £118.58 (84.95 
GXC 40T £186.09 L13595 CR 81D £98.10 £69.95 
GOLDRING GL72 T/Table & G800í29.95 (Approx. value £46) Carr. 75p 
GOLDRING GL75 T /Table & G800 £34.95 (Approx. value £65) Carr. 85p 
PIONEER PLI2D T /Table on plinth & cover £41.75 List £61.90 
McDonald MP6OT /Table and P.U. £9.95 List £14.68 
BSR TD8S 8 track player. Special price f12. 95 
T /TABLES with MAGNETIC CARTRIDGE /PLINTH & COVER 
GARRARD SP25` MK IV with G850 Special Price L19 -95 (carr. LI) 
McDonald MP60 with G800 or G850 f19. 95 (carr. El) 
Rank BD2000 Rec. Price £67.27 f48.95(carr. £li 

Also Shure Cartridges, Basf Tape, Koss H /Phones, etc. 
Prices shown correct at Sept 2 1974 

FANE HI -FI LOUDSPEAKERS AT APPROXIMATELY HALF -PRICE 
UNREPEATABLE OFFER BRAND NEW BOXED FULLY GUARANTEED for High -Fidelity NOT Group Disco use Available by Mail Order only due to small quantities of some models. SAE for leaflets. Please state impedance required. Model Price Model Prier Model Price Mod. , Price Model Price Model Prier Model Price Model Price (incl. VAT) (incl. VAT) (incl. VAT) umI. VAT) licol. VAT) (incl. VAT) (incl. VAT) 505 £2.73 806 £2 55 121/10 £317 I:'.,; IP I. R 22-50 138 /15TLR £4.96 122 /10TLR £6.36 122/14ALR £932 506 £2.61 1001 £4.37 121/10T 83.37 I_)8'IO'TLR 22.63 101/l0Á £4 .27 122/12 £6.75 122/17 £10.26 507 £1.08 1002 £419, 121/11 6258 1s. /11 23.55 101/14 £6.64 122/12A £7.08 122/17A 810.59 508 -96 1005 £3.65 121 /11T £3.78 138 /11LR £287 101/14A £6.74 122/12D 26.88 122/17T £1039 801 23.93 1006 83-50 121/15 £4.61 138/13 £3.83 122/10 2546 122/12T 27.08 122/I7LR £1098 802 £3.69 1008 £2.98 121/15LR £5.83 138/13LR £415 122/10A 85.49 122/14 £647 122/17ALR £1131 802T £3.82 1001L £509 138/10 £218 138/15 8431 122/10LR £6.03 122/14A 28.80 152/10 89.26 201 63 .25 Ional.11 - £4 -37 imoloT È2.31 IaNII51.0 £483 122/IOT £5.49 122/14LR £949 152/12 810-84 

RSC G66 Mkll 6'6 WATT high quality STEREO AMPLIFIER 
(joint-ois; Ba... 1Ichlr.' uí.4112 Bal. 10 17anslstors plus Diodes. Output 
rating VI I I equency range 20-20,000 c.p.s. Bass Control dr 12db. 

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

COMI'1)EHENSIVE WIRING DIAGRAMS & INSTRUCTIONS f 12.95 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 77 40p 
as illadrr.rod £1695 or dep. £2.12 and 8 monthly payments £242 (Total £19 -08) 

é. 

AUDIOTRINE HIGH-FIDELITY SPEAKERS 
Heavy construction, Latest high efficiency ceramic magnets. 
Plasticised Cone surround. "D' or "T" indicates Tweeter Cone 
providing extended frequency range up to 15,000 c.p.s. 
Impedance 3 or 8 -15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low coif. 
HF808T 8" IOW £2.55 HF120D 12" 15W 26.50 
HF102D 10" IOW £8.30 HF126 12" 15W £7.95 
HF120 12" 1617 25.95 HF126D 12" 16W £8.50 

FANE 807T HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassie Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter 
cone Is fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gauss 10,000. Impedance 3 or 8 -15 12. £3.99 PLEASE STATE IMPEDANCE REQUIRED List 84.42 
MODEL 8031 8" 16w. with parasitic Tweeter. íe50 Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8 -15£2. 7 List 86.38 

(icol. VAT) 
152/12A £11.33 
152/14 21249 
152/17 81496 
153 £17-48 

HI -FI SPEAKER ENCLOSURES sib sneer Carr2 
JE8 16 I1 x 9ín. Cut for 8in. spkr. £8.55 
SEIO 25 v 16 x 9ín. Cut for loin. and Tweeter £6.81 
SEI2 25 >: 16 x 9in. Cut for 12in. and Tweeter E7.99 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12ín. 11,000 Gauss 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range 1 7SO Carr. ensure surprisingly realistic reproduction. L 45p 

HF126150 0 GAUSS SPEAKER 
ING £',95 

50p 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200 -250e. AC mains operated. Response 30- 20,000 c.p.s. -2dB. O O Separate Bass and Treble 'lift and cut' controls. 3 input sockets for $ -s Mike, Gram, Radio or Tape. Input selector switch. Output for 
3 -15 ohm spkrs. Max. sensitivity SmV. 0/P rating I.H.F.M. Enclosed enamelled mise 
9} x 21 x 51in. Silver finish fada 101 x 31in. Carr. FACTORY BUILT Complete kit, wiring diagrams and instructions. £7.95 40p. £10.95 

R.S.C. TAI2 MKIII 6.5 +6.5 WATT STEREO AMPLIFIER 
Fumy Transistorised. Hi -Fi o/p of 6.5 watts per channe]. Optimum performance with any crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. Input Sel. Switch, Bass, 
Treble, Vol. & Bal. Controls. COMPLETE KIT OF PARTS WITH FULL f 12.75 Carr. 

WIRING DIAGRAMS & INSTRUCTIONS 40p. 
Factory 

s guarantee 
built 

L 16.61 Or in Teak f 19.55 Dep. £2.50 & 8 mthly pymte 
Veneer housing £2.50 (Total £22.50). 

HI -FI 30+30W STEREO 
SYSTEM £99.95 

Consisting of Audio Fidelity Model 60 
Amplifier. Pair of Marquess 30 spkrs. 
McDonald 11P60 with (2800 Cartridge, 
Plinth and Cover. Save £60 

R.S.C. Mklll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
* Push Button Selector Switching For Magnetic or 
* Jack Socket for Headphones Ceramic Pick -Ups 
* Neon Indicator regardless of Price. 
* Satin Silver Finish Metal Fascia Output (per chan- COMPLETE KIT Solid State Circuitry nil) 15 watts RMS (less 

Twenty Silicon Transistors nto 8SL. Fre- Carr. 70p. 
* Four Diodes, Four Rectifiers quency Response Cabinet if re 

Send S.A.E. for 7 Hz to 70 KHz £4.90 extra. 
full descriptive leaflet. f 1 f dB. Assembled unit in cabinet £42-50 

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

TOP SHROUDED DROP -THRO' TYPE CHARGER TRANSFORMERS 0- 9 -15v. lOa. £1.08 

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 
n ultra low resonance. Pressure Tweeter. Printed Circuit. 
Inductive /Capacitive Cross -over. Damping 1078 Material, Screws, Terminal Panels. V 
SPECIAL OFFER £14.99 Pair 50p Carr. Free. 

`YORK' HIGH- FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x 10in. approx. _ * Response 30- 20,000 c.p.s. Impedance 15 ohms 
Performance comparable with COMPLETE KIT - i 

units at twice the cost £25.95 err. 
Deposit £4 -71 and 8 monthly payments £212 (Total 229.67; 
Consists of (1) 12ín. 15w Bass 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 
cabinet. (7) Circuit and full instructions. 

MIDGET CLAMPED TYPE 21 X 21 X 25ín. 
250v., 60mA, 6.3v. 2a £1.50 
250.0.250v., 60mA 6.3v pa £1.60 

FULLY SHROUDED IIPRIGHT MOUNTING 
250.0.250v. 60mA, 6.5v. 2a., 0.5.6.3v. 2a. 12.25 
250- 0.250v. 100mA, 6.3v. 4a., 0- 5 -6.3e. 3a. £3.75 
300- 0.300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. £3.75 
300.0.300v. 130mA, 6.3v. 4a. c.t., 6.3o. la. 

For Muliard 510 Amplifier £4.50 
350- 0 -350v. 100mA, 6.3v. 4e., 0 5 -6.3v. 3a £3.75 
350.0.350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a. £4.50 
425- 0 -425v. 200mA, 6.3v. 4a., c.t., 5v. 3e. £8.50 
425 -0 -425v. 200mA, 6.3v. 4a., Twice 5v. 3a. £8.70 
450.0.450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. £9.00 

250- 0 -250v. 70mA, 6.3v. 2a., 0-5-6 3v. 2a. £2.25 
250- 0.250v. 100mA, 6.3v. 3.Sa. £2.50 
250- 0 -250v. 100mA, 6.3v. 2a., 6.3v. la. £2.75 
350- 0 -350v. 80mA, 6-3v. 2a., 0- 5 -6.3v. 2a. £2.75 
260.0.260v. 100mA, 6.3v. 4a., 0.6.6.3v. 3a 53.75 
300.0 -300v. 100mA, 6.3v. 4e., 0- 5 -6.3v. 3a 83.75 
300- 0 -300v. 130mA, 6.3v. 4a., et. 6.3v. 1a. 

Suitable for Mullard 510 Amplifier £4.50 
350.0.350v. l0omA, 6.3v. 4a., 0- 5 -6.3v. 3a. £3.75 
350- 0 -350v. 150mA, 6.3v. 4a., 0.5.6.3v. 3a. £4.50 
FILAMENT or TRANSISTOR POWER PACK 
Types 6- 3v.13a.77p; 6.3v. 2a. 80p; 6.3v.3a. £1.45p; 
6.3v. 6a. 82 25; 12v. la. SOp; 12v. 3a. or 24v. 
1.5a £2.25; 0.9.18v 1 }a £1.95; 0.12.25.43v 2a82.75. 

29e. 81.95; 3a.£2-00; 6a32.45; 6a.22.75; 8a.23.00 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200 -230 -250v. 50 -80 watts 22.50, 
150 watts, 24.50 250 watts £5.55; 500 watts £8.50 

OUTPUT TRANSFORMERS 
Push -Pull 8 watts EL84 to 3 C2 or 15 CI .. £1.45 
Push -Pull 10 watts 6V6, 3- 5.8 -15 lZ .. £225 
Push -Pull EL84 to 3 or 16 t2 10.12 watts.. £2-25 
Push -Pull Ultra Linear for Mullard 510, etc. 83.75 
Push -Pull 15 -18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 f2 £3.20 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 I) £5.50 

SELENIUM 
RECTIFIERS 

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

input 18v. 
la, 28p. 2a, 89p. 
3a, 55p. 4a, 71p. 

6a, 87p. 

L.F. CHOKES 
150mA, 7 -10H, 250 
tZ £1.10; 100mA, 
10H, 200 fl 95P: 
60mA, 10H, 400 
n 35p. 
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ELECTRICAL SOLDERING 
INSTRUMENTS 

As used in industry 
throughout the world 
THE 'INVADER' 

BRITISH MADE, HAND BUILT, PRECISION INSTRUMENT 
'Invader' low leakage, high efficiency professional soldering instruments 
as used in industry worldwide, and why not you! Precision designed 
handle moulded of flame resistant material (SE1) and european safety 
standards. Stainless steel construction throughout with elements 
precision wound, earthed at two points, test run and finally flash tested 
at 2,000 v A /c. Low cost internally fitted bits with, large range of bit 
faces for your future use. Can you afford not to have the 'Invader'. 

MODEL706 £2.88, 646 £3.13, 1076£3.22 

Please send me 
MODEL7O6 

ADCOLA MULTI-CHANNELLED 
SOLDER IN HANDY SIZES! 
Adcola have designed solder packs to fulfil 
all your needs -manufactured to B.S.I. 44.1 
60/40/18swg. Multi channelled resin 
cored. If your need is small the dispenser 
or the three oz reel will do you if you are 
keener try the 4. kilo reel. 

Dispenser 08p, 3oz57p, 1/2 Kilo £258 
It makes sense to use the 
best! postyour coupon now 

ADCOLA PRODUCTS LTD. GAUDEN RD. 
LONDON SW4 6LH 
VAT Regd. No 23 5 6153 72 Regd. No.442762 

MODEL 646 MODEL1O76 

SOLDER Dispenser 3oz. REEL ' /2KiloREEL 
Price include V.A.T. Add lop for postage and packing 
Inclosing WO, cheque for £ 

NAME 

ADDRESS 

LI I 
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Alarshafl's 
A. Marshall & Son (London) Limited Dept. PW 
42 Cricklewood Broadway London NW2311D Tel; 01- 4520161 
& 65 Bath Street Glasgow G2 BX Tel 

Everything you need is in our new 
catalogue available now price 20p 
Trade and export enquiries welcome 

SPECIAL TELE TENNIS KITS 
We are now able to offer at special prices all the components listed in the 
July 1974 Practical Wireless for the Tele Tennis Project. As per parts 
list we can supply:- Resistor packs fl -I- P & P 20p. , Potentiometer 
packs L1.25 -}- P & P 20p. Capacitor packs £3-10 -{- P & P 20p. Semi- 
conductor packs £17.50 -- P & P 20p. IC Holders £4.50 -f- P & P20p. 
Transformer LI 15 -}- P & P 20p. We offer a still further reduction in 
price with all packs purchased together -£26.50 -I- P & P 30p. 

Type Price Type Price Type Price Type Price 
SN7400 16p SN7437 35p SN7483 £l -20 SN74154 £1-66 
SN7401 .16p SN7438 35p SN7484 95p SN74155 41-55 
SN740I AN 38p SN7440 16p SN7485 £I-58 SN74157 41.09 
SN7402 16p SN7441 85p SN7486 45p SN74160 E1 58 
SN7403 16p SN7442 85p SN7490 65p SN74161 41-58 
SN7404 24p SN7445 E1 -59 SN7491 41-10 SN74162 El -58 
SN7405 24p S1,17446 . £2.00 SN7492 75p SN74164 £201 
SN7406 45p SN7447 El -30 SN7493 65p SN74165 42.01 
SN7407 45p SN7448 LI SO SN7494 85p SM74167 £4.10 
5N7408 25p SN7450 16p SN7495 80p SN74174 41 80 
SN7409 33p SN7451 16p 5N7496 E1 -00 SN74175 £1 29 
SN7410 16p SN7453 16p SN74100 £2-16 SN74176 £1.74 
SN74I I 25p SN7454 16p SN74107 43p SN74180 £1 -44 
SN7412 28p 5N7460 16p SN74118 LI.00 SN74181 £518 
SN7413 50p SN7470 30p SN741 19 41-92 SN74190 £1 95 
SN7416 4512 SN7472 38p SN7412I 57p 

- 

SN74191 f1,95 
SN7417 30p SN7473 44p SN74122 80p SN74192 £205 
5N7420 16p SN7474 48p SN74123 72p SN74193 42.30 
SN7423 37p 5147475 59p SN74141 41-00 SN74196 £1.58 
SN7425 37p SN7476 45p SN74145 £144 SN74197 £1.58 
SN7427 45p SN7480 75p SN74150 Li -44 SN74198 43.16 
SN7430 16p SN7481 £1.25 SN74151 E1 10 5N74199 4288 
SN7432 4512 SN7482 87p SN74153 £1 09 
Most of the 1 /Cs for Television Game Projects are stocked 
by Marshall s. Prices correct at August 1974, but all exclusive of V.A.T. 
Post and Package 20p postage and package charges 

Popular Semi.conductors 
2N696 
2N697 
2N698 
21,1699 
21,41302 
2N1303 
2N 1304 
2N1305 
2N1306 
2N 1307 
2N 1308 
2N1309 
2N1671 

I5p 
I5p 
25p 
29p 
19p 
19p 
24p 
24p 
31p 
22p 
25p 
36p 

£1442N4036 

2N3707 
2N3708 
2N3715 
2N3716 
2143771 
2N3772 
2N3773 
2N3819 
2N3820 
2N3823 
2N3904 
2N3905 

13p 
70p 

El -50 
41.80 
£2, 20 
El 80 
E265 

37p 
38p 

El -42 
27p 
24p 
63p 

AD 142 50p 
AD143 45pBC237 
AD I61 45p 
AD162 45p 
AD 161 1 pr 
AD162 J E1-05 
AF109R 40pIBD123 
AFI 15 24p 
AF124 30p'BD132 
AFI25 30p 
AF126 28p 
AFI 27 28p 
AF139 39pBD138 

BC309 10p 
21p 

BC238 19p 
BCY7O 17p 
,BCY7I 22p 
BCY72 13p 

32p 
BD131 40p 

SOp 
BDI35 42p 
BD136 49p 
BD I37 55p 

63pMJ480 

LM7O9 
to99 

SOIL 1 401 
LM723C 
LM741 

to 99 
80IL 
ILDIL 
LM747 
LM7805 
MC 13I0 

48p 
38p 
33p 
75p 

40p 
46p 
38p 

4I -00 
£250 
f2.92 

90p 
2N1671A EI542N4037 42p AF178 55p BDI39 71p MJ48I Ei-14 
2N1671B 41-72 2544126 20p AFI 79 65p BD140 87p MJ490 98p 
2N1671C E4-322N4289 34p AF180 50p BF' IS 25p MJ491 fi38 
2N2IO2 50p 2N4921 73p AF239 51p 8F116 23p MJE340 42p 
2N2147 70p 2N4922 84p AF240 72p BF117 43p MJE2955 fl12 
2N2148 94p 2N4923 83p AF279 54p 8E154 16p MJE3055 68p 
2N2160 60p 2N5190 92p AF280 54p BF163 32p NE555V 70p 
2N2218A 60p 2N519I 95p BC107 16p,8F180 35p 0C28 76p 
2N2219 45p 2N5192 El - 24 13C108 ISp1BF181 34p OCT' 12p 
2N221 9A 60p2N5195 £i46 BC109 19p1BF184 30p 0072 13p 
2N2221 4Ip2N5245 43p BC147 12p BFI94 16p SC35D E168 
2N2221A 40p2N5457 49p BC148 13pBF195 17p SC36D 41-46 
2N2222 40p 2N5458 45p BC149 12p;BF196 15p SC40D £1 89 
2N2222A 50p 2N5459 49p BC! 67B 13pIBF197 I5p SC41D 41.32 
2N2646 77p 40361 48p BCI68B 13p1BF198 Iap SC45D £1-89 
2N2904 55p 40362 50p BC168C I lpBF200 40p SC46D E1 -96 
2N2904A 70p 40363 61p BC169B 13p;BF237 22p SC50D E2-60 
2N2905 48p 40406 44p BC169C 13pBF238 22pSC51D f239 
2N2905A SOp 40407 33p BC182 .I 2p BFX29 30p SL4I4A £180 
2N2906 31p40408 50p BC182L 12p BFX30 29p TAA263 £I -00 
2N2906A 37p 40409 52p BC183 0913;8FX84 24p TBA800 £1.50 
2N2907 40p 40410 52p BCI83L 09pIBFX85 30p TBA810 41-50 
2N2907A 45p 40411 225 BCI84 I1p'BFX87 28p TIP29A 49p 
2N2926 11p40602 46p BCI84L IIpIBFX88 25p TIP30A 58p 
2N3053 32p 40604 56p BC212K I0p1BFX89 45p TIP31A 62p 
2N3054 60p 40669 I 00 BC2I2L 16pIBFYI9 35p T1P328 74p 
2N3055 75pACI17 20p BC2I4L 2Ip1BFY51 19p TIP33A EI-01 
2N3441 97p A 12 25p BC237 09pIBFY52 21p TIP34A 11.51 
2N3442 £I69ACI27 25p BC238 O9p BFY90 60p TIP35A £2-90 
2N3415 IOp ACI28 25p BC239 09pIBRY39 48pTIP36A 43.70 
2N3416 15p AC I51 V 14p BC257 09pIC1060 65p TIP41A 79p 
2N3417 21pAC152V 17p BC258 09piCA3020A 1-80 T1P42A 90p 
2N3702 IIpACI53K 25p BC259 13p1CA3046 70p TIP2995 93p 
2N3703 12p AC 176 18p BC300 £212 CA3048 4211 TIP3055 60p 
2N3704 14pAC176K 25p BC301 34p CA3089E41 96 ZTX300 12p 
2N3705 I2p AC 187K 23p 

£ 2N3706 9p AC 188K 34p BC308 09pILM3ÓlÁ 46p ZTX500 15p 
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top quality electronic 
components for price -minded buyers 

112 p. CATALOGUE FREE POSTAGE (U.K.) ATTRACTIVE DISCOUNTS SPECS. GUARANTEED 

TRANSISTORS BY 
SIEMENS AND NEWMARKET 
AC153K pnp germanium low power 37p 
AC176K npn germanium low power 38p 
A0161 npn germanium medium power 42p 
AD162 pnp germanium medium power 40p 
AF139 pnp germanium UHF 57p 
NPN: BC107 15p, 8C108 94p, BC109189, BC167 139. 
BC168 13p, BC169 13p. 
PNP: BC177 25p, BC178 23p, 13C179 24p, 8C257 14p, 
BC258 13p, 8C259 14p. 
Standard groupings available 
BC135 npn medium power 37p 
50135 npn medium power 39p 

DIODES 
0A90, OA91, 0A95, 6re each; OA202, 11p. Other 
semiconductors; AC128, 17p; AF117 34p; BFY51 
23p. Full lists and technical data will be found in 
EV Catalogue 7. 

RESISTORS 
Code Watts Ohms 1 to 9 10 to 99 100 up 

(see 
n 

ote below) 
C 1/3 4.7 -470K 1.3 1.1 0.9 nett 
C 1/2 4.7 -10M 1-3 1-1 0.9 nett 
C 3/4 4'7 -10M 1-5 1-2 0.97 nett 
C 1 4.7 -10M 3-2 2.5 1.92 nett 
MO 1/2 10-IM 4 3.3 2-3 nett 
WW 1 0'22 -3.9 11 10 0 nett 
WW 3 1 -10K 9 a 6 nett 
WW 7 1 -10K 11 10 8 nett 

Codes: 
C = carbon film, high stability, (ow noise. 
MO == metal oxide, Electrosll TRE, ultra low noise. 
WW - wire wound, Plessey. 

Values: All E12 except C 1W, C }W, and MO }W. 
612: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 

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

62, 75, 91 and their decades. 

Tolerances: 
5% except WW 10% ±0.050 under 100 and 

MO }W 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 
rep in units of 100 only. 

This is EV Service 
DISCOUNTS 
Available on all Items except those shown with 
NETT PRICES. 10% on orders from £5 to £14.99. 
15% on orders £95 and over. 

PACKING AND POSTAGE FREE 
In U.K. for pre -paid mail orders, except Baxandali. 
For order list value E2 and under there is an 
additional handling charge of 10p. 

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

GIRO ACCOUNT -No. 38/671/4002 

Prices quoted do not include V.A.T., for 
which 8% must be added to total nett 
value of order. Every effort is made to 
ensure correctness of information and 
prices at time of going to press. Prices 
subject to alteration without notice. 

POTENTIOMETERS 
ROTARY. CARBON TRACK. Double wipers 
for good contact and long working life 
P.20 SINGLE linear 100ohms to 4.7megohms, ea.14p 
P.20 SINGLE log. 4.7Kohms to 2.2megohms, 

ea. 14p 
JP.20 DUAL GANG lin. 4.7Kohms to 2.2megohms, 

ea, 49p 
JP.20 DUAL GANG log. 4.7Kohms to 2-2megohms, 

ea. 48p 
JP.20 DUAL GANG Log /antilog 10K, 22K, 47K, 

1 megohm only ea. 48p 
JP.20 DUAL GANG antilog 10K only 48p 
2A OP 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 values 

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

grey - 

ea. 7p 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament, compatible with 
standard logic modules. 0 -9 and decimal point; 
Ornrn characters in 16 lead OIL (some alphabetical 
symbols available) £1.20 
Suitable BCD decoder driver 7447 Li-15 
3015G showing + or - 0. 1 & dec. pt. £120 

CAPACITORS 
DALY ELECTROLYTIC in cans, plastic sleeved 
1000mF/25V 28p 2200/100 £1 56 2000/50 57p 
5000/100 £2.91 1000/50 41p 5000/50 £118 
5000/25V 62p 
POLYESTER TYPE C.280. Radial leads' or 
P.C.B. mounting. Working voltage 250V d.c. 
0.01, 0.015, 0022, 0 033, 0047 ea. 3p 
0.068, 0.1, 0-15 ea. 4p 
0.22, 5p; 0.33 7p; 0.47 8p; 068 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, 3600 12p; 
4700, 5000 15p; 6800 20p; 8200, 10,000 25p 
TANTALUM BEAD 
0.1, 0.22, 0.47, 1.0 mF /35V ea. 14p 
2.2/16V, 2.2135V, 4.7/16V, 10/6-3V ea. 14p 
4-7/35V, 10/16V, 22/6-3V ea. 18p 
10/25V, 22 /16V, 27 /6-2V, 100/3V, 6.0/25V, 15/25V 

ea. 20p 
POLYCARBONATE 
Type B42540 Working Voltage -250V 
Values In mF: 
0.0047; '00068; 0.0082; 0'01; 0012; 0.015 ea. 3p 
0.018; 0.022; 0027; 0033; 0.039; 0047; 0'056 
0.088; 0.082; 0.1 ea. 413 

CERAMIC PLATE 
Working voltage 50V. d.c. 
In 26 values from 2251 to 6800pF, each, 2p 

EV CATALOGUE 7 
2nd printing - Green and yellow cover 

112 pages, thousands of items; illustrations; 
diagrams; much useful technical information. 
The 2nd printing has been updated as much as 
possible on prices. It costs only 25p post tree 
including refund voucher for 25p for spending 
when ordering goods list value £5 or more. 

JACKS AND PLUGS 
Sockets 
2- circuit unswitched S1 /SS 12p 
2- circuit /2 break contacts Si /BB 15p 
3- circuit unswitched (Not GPO) S3SSS 17p 
3- circuit with 3 break contacts S3 /B53B 20 20p 
2 circuit with chrome nut and black /white /red /green 
or grey unswitched 55 /SS 16p 
with 2 break contacts S5 18B 205 
Miniature 3.5mm 2- circuit, (black) 2 br. cont 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, bI /grey /wh. P4 46p 
2 circuit, unscreened, bi /whi /red /bl /grn /gry P2 18p 
3 circuit screen top entry P3 53p 
side entry SEP3 55p 
Miniature 3.5mm 2- circuit screened P5 13p 
Min. 3.5mm 2 -circ. uoscrnd. various colours P6 10p 

INSULATED SCREW TERMINALS 
In moulded polypropylene, with nickel plate on 
brass. With insulating set, washers, tag Si nuts. 
15A/250V In blk /brwnlred /yet /grnlbllgrylwh 
Type TP.1, ea. 14p 
Suitable plugs Type TP4, 4mm each 7p 

Type TP2, 2mm each 4P 

ZENER DIODES 
Full range E24 values: 400m W: 5-7V to 33V,14p each; 
1W; 6.8V to 82V, Zip each; 1-5W: 4.7V to 75V. 
57p each, 20W: 7.5V to 75V, 94p each. Clip to in. 
crease 1 -5W rating to 3 watts (type 266F), 5p. 

DESOLDER BRAID 
Eft strip 
25 metre reel 

66p 
£7IS 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandali and described 
originally in "Wireless World." Simple to 
assemble, fantastically good results and e greater 
money saver. Carries 10 watts RMS, 15 ohms 
Impedance. Size lain x 12in x 101n. Complete kit, 
Including pack -Flat cabinet, £190. 
The size and weight of this product obliges us to 
charge 70p part cost of cary. In U.K. 
Equaliser Assembly, £230. 
Loudspeaker Unit 59RM109, £245. 
Cabinet Kit (to Baxandali design), £10 45. 

Cross -over choke for additional woofer to above 
El 50. 

VEROBOARD 
Copper clad 0.1 matrix -2'5 x 3.75 ins. 32p: 3.75 x 

3.75 ins. -35p: 2.5 x 5 ins. -35p: 3.75 x 5 ins. -39p. 
Copper clad 0.15 In. matrix 2.5 x 3-75 ins. -24p: 
3.75 x 3.75 ins. --35p: 2.5 x 5 ins. -35p: 3.75 e 

5 ins. -44p. 
Vero spot face cutter (any matrix) 535. 
0040 pins (for 0.1 matrix) per 100 -35p 
0052 pins (for 0.15 matrix) per 100 -355. 

DIN CONNECTORS 
2 way loudspeaker Socket lop 
3 way audio Socket 10p 
5 way audio 180 Socket 12p 
5 way audio 240 Socket 12p 
6 way audio Socket 13p 

Plug 12p 
Plug 12p 
Plug 15p 
Plug 15p 
Plug 15p 

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS 

All postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept. PW9. S.A.E, with enquiries re- 
quiring answers. 

28, ST. DUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHS 

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

NORTHERN BRANCH: 880, Burnage Lane, Surnage, Manchester M19 1NA 

Telephone (061) 432 4945 Shop hours 9-1 p.m. 2 -5.30 daily: Sat 9 -1 p.m. 

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

Box 27, Swarthmore PA 19081. 

ELECTRO ALUS LTD 
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Q.L.P. (Electronics) Ltd 

Tuner 
Gram __ O- 
Tape _-0 o 

SHEER SIMPLICITY! 

Half HY5 

--O 1 O 
-O O 
-010 

Tape o.p 

4- 
VOLUME 

BASS 

TREBLE 

4-- BALANCE 

Stereo.Mono switch 
-v 

PSU50 

Ov 

-L 
--N 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 is a complete mono hybrid preamplifier, ideally 
suited for both mono and stereo applications. internally 
the device consists of two high quality amplifiers -the 
first contains frequency equalisation and gain correction, 
while the Second caters for tone control and Defence. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick -up 3rnV RIAA; Ceramic Pick -up 
30mV; Microphone 10mV, Tuner 100mV; Auxiliary 3- 100mV; 
Input /impedance 47kí1 at IkHz. Outputs: Tape 100mV 

-. 

Main Output Odb (0.775V RMS). Active Tone Controls: 
Treble a 12db at 10kHz; Bass x12db at 100Hz. Distortion: 
0.5% at 1d1-1z. Signai /Noise Ratio: 68db. Overload Capa- 
bility: 40dó on most sensitive input. Supply Voltage: 
w i6 -25V. 

PRICE £4.50 +45p VAT 
P. & P. tree 

The HY50 is a complete solid state hybrid Hi -Fì amplifier incorporating its own high conductivity heetsink her -. 
metically sealed in black epoxy resin. Only five connections 
are provided, input, output, power lines and earth. 

TECHNICAL SPECIFICATION 
Output Power: 25W RMS into 8kí1. Load Impedance: 
4- 16kfl. Input Sensitivity Ddb (0,775V RMS), Input 
Impedance: 47kf1. Distortion: Less than 0 1% at 25W 
typically 0.05 %. Signal /Noise Ratio: Better than 75db. 
Frequency Response: 10Hz -50kHz x3db. Supply Voltage: 

25V, Size: 105 x 50 x 25mm. 

PRICE £5.98 59p VAT 
P. a P. free 

The PSI150 can be used for either mono or stereo systems. 

TECHNICAL SPECIFICATIONS 
Output voltage: 25V. Input voltage: 210 -240V. Size: L.70, 
D.90, H,60mm. 

PRICE £5 
TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

-r 50p VAT 
P. & P. free 

CROSSLAND HOUSE NACKINGTON.CANTERBURY KENT 

CANTERBURY (0227) 63218 
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THOUSANDS of MILES REDUCED to INCHES? 
LATEST RUSSIAN RADIO TECHNOLOGY 
SHRINKS THE WORLD! *COMPUTERISED? 

TH)S'FAJ TASTC FRñë5I Z ASTRAD 17 
PORTABLE RADIO& 
COMMUNICATIONS 
RECEIVER 

YOUI- 

TO 
C ? 

H N 

f Y> 

VES,201irniÍes 
SHRÚ.NK TO ONLYV13X10x 

Inches appr9x?i 

ÁNÓ DIÓDES! 

WAVEBANDS: 
SMANOARO IONGand M EUIUM 

Plus 5SHORT WAVEBANDS 
p« ULTRA SHORT WAVES 

(V.H.F.AMwúsw ) 

_.,,' MAGIC EYE tuning t ' 

levelmdicator 

(UF ? I 
; 4) I ;i' 

'á111!t 

BOX POST ETC. 

SI p 
MAINS/BATTERY 

ELIMINATOR 
£2.25extra NC `onusli 

"YES, YOU'VE GOT THE WHOLE WIDE WORLD IN YOUR HANDS "! Think of 1984 and what might be produced -get the ASTRAD 17 and 
SEE for yourself that the Russians have done it all NOW! It's the radio 
perfectionist's dream come true! With optional battery eliminator for 
battery and mains use! Yes, OUR incredible price is only £1899, a fraction 
of today's Russian price! Compare with £80 radios! *Send quickly, test 
on 7 day mail order appro. from receipt of goods- refund if not delighted. 
Or call, Volume from a whisper to a roar. Wider band spread for "pin- point" 
station selection. Plus "MAGIC EYE" tuning level indicator for perfect 
tuning sensitivity! Yes the Russians have surpassed themselves pro, ing 
again their ability in the field of space communications. EVERY WAVEBAND at your fingertips, including Standard Long, Medium, 
Short and Ultra Short Waves to cover the Earth during 24 hours a day, Incl. all normal transmissions, VHF: FM/USW, AM : LW, MW, SW. gets, 
locally, local and new stations not yet operational, and messages from all over the world! Expensive TURRET TUNER side control waveband 
selection unit as used on expensive TVs! Wavebands click into position giving incredible ease of station tuning! Genuine push -pull output! ON /OFF 
Volume and separate Treble and Bass controls for perfection of reproduc- 
tion and tone! Press button dial illumination! Take it anywhere -runs econo- 
mically on standard batteries or direct through battery eliminator from 220/ 
240v. A.C. mains, Internal ferrite rod plus built -In "rotatable " telescopic 
aerial extending to 39ín approx. Its also a fabulous CAR RADIO. Can also be used through extension amplifier, tape -recorder or public ad- 
dress. SIZE 13in x 10in x 441n overall approx. Magnificently designed in 
highly polished cases. Made_to give years of perfect service. Purer and 
Sweeter tone than ever! U.K. service facilities and spares available for years 
to come. With WRITTEN GUARANTEE. Simple instructions and circuit 
diagram. PLUS earphone for personal listening. ONLY £1899 (with 
Mains/Battery eliminator £2.25 ex.) post, etc. 51p. NO MORE TO PAY! BUT WAIT, for 75p ex. you get the "COMPUTERISED" WORLD 
TUNING GUIDE. (It enables you to zone and time in a flash for transmissions 
the whole world over. Know when to tune in to U.K. when abroad. NO MESSING! NO GUESSING!) PLUS standard "longlife" batteries and 
converter plug. 

ACVDC1$1!2! 

moi 
TAPE 

RECORDER. 
&PLAYER eE 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! Due to cut price we cannot name makers -but rest assured you're getting one of the Best! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest MASTER SWITCH control) and "AUTOMATIC LEVEL CONTROL. No fiddling with awkward tape and reels, just "slap -in" a cassette and off you go ! (takes 30, 60 or 90 minute standard cassette tapes obtainable everywhere). Amazing performance ensures perfect taping and superb reproduction! 
Remote control microphone. Rapid rewind! Fast forward! Beautiful tone from a whisper to a roar! Complete- record anywhere, indoors or out! Runs on batteries AND 220/240v AC mains. Separate jacks for remote 
control microphone, etc. Size 9;in x 5in x 2fin approx. Design can vary slightly. With carry -handle, WRITTEN G'TEE and instructions. (Importers' 
recommended selling price £2697) OUR PRICE £1185, post, etc., 50p. *Send quickly, test on 7 -day mail order approval from receipt of goods - refund if not delighted! Or call. 
BONUS OFFER (rationed one per customer):- Cassette tape, standard batteries & microphone stand, 55p. ex. if regd. 
ALSO available: -Super de -luxe model with VHF AM /FM radio. (Importers' recommended retail price £44!) Our fantastic price £2215, post etc., 50p 
(standard batteries and cassette tape 45p if required). Thousands of fantastic 
bargains at both our stores! 

ORDER BY POST TO UXBRIDGE RD. ADDRESS, OR CALL AT 
EITHER STORE. CALLERS :ACCESS &BARCLAYCARDS ACCEPTED 

SHOPERTUNITIES LTD. 
Dept. WP /NC /39, 164 UXBRIDGE ROAD (facing Shepherd's Bush Green), LONDON W12 8AQ (Thursday 1 p.m., Friday 7 p.m.). Also 
37.39 HIGH HOLBORN (opposite Chancery Lane), LONDON W.C.1. 
(Thursday 7). Both stores open Mon to Sat 9 a.m. to 6 p.m. 

The Castle 8. R.S.DD. 

A highly sensitive,' 
II range eight inch unit 

designed for use in the recommended cabinet, or 
one of similar dimension. 

Suitable for use with good quality stereo 
installations, tape recorders, car radios, public 
address and background music systems, it has a 

frequency range of 50 to 20,000kHz - the lower 
limit variable with increases in cabinet volume. 
Recommended retail price is £9.00 excluding VAT. 

Aliiminiurn Voice Coil 
High Flux 14,000 Oersteds Ceramic Magnet z 

Roll Surround 
Double Diaphragm 

-Die-cast Chassis'. 
8 ohms Impedance '. 

15 Watt DIN Power Han /1 

Castle 
coustcs Limite 

ParkiVlill, Shortbank Road, ffi s, 

Skipton, Yorks. Tel: Skipton 5333. 
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G. F. MILWARD, 369 Alum Rock Road, 
Birmingham B8 3DR. Tel. 021 -327 2339 

SILICON P.N.P. 
Type Voltage Frequency Price 
BCY 71 45 200 MHz 123. 
BFS 92 

95 
100 

40 70 
MHz 

H 17p 
BFX 12 25 210 MHz 10p 
2N 2906 60 200 MHz 1Sp 
2N 3702 40 100 MHz 11p 
2N3703 50 100 MHz 12p 

SILICON N.P.N. 
BC 108 30 150 MHz +5p 
BC 109 30 150 MHz 15P 
BF 179 225 125 MHz 40p 
BF 180 30 625 MHz 25p 
BFW 58 80 80 MHz 15p 
BFX 43 30 500 MHz 20p 
BFX 86 40 50 MHz 17p 
BEY 53 30 50 MHz 12p 
2N607 60 40 MHz 10p 
2N 709 15 900 MHz 30p 
2N 713 60 60 MHz 12p 
2N 

744 
25 

300 MHz 12p 

2N 2220 
75 

250 MHz +5p 

SILICON N.P.N. 
Type Voltage Frequency Price 
2N 3035 60 100 MHz 17p 
2N 3707 
2N 5179 20 

30 
900 MHz 40p 

GERMANIUM P.N.P. 
ACY 44 50 1 MHz 10p 
ADY 26 80 75 watts £1 
ÁF124 20 75 MHz 20p 
AFY 19 32 350 MHz 20p 
ASY 32 25 5 MHz 10p 
ASZ 21 15 

_, 
GET 113 32 

450 MHz 20p 

GET 120 32 2 watts +0p 
OC 123 50 1 MHz +0p 
OCP 70 Light- sensitive 20p 
2N 1307 30 10 MHz 15p 
2N 1309 30 15 MHz +5p 
2N 448 60 150 watts £1 

HIGH FREQUENCY, POWER 
BER 64 40 1,200 MHz £1 

BLY 93A 60 500 MHz ss 

2Ñ 7096 
36 1,200 

800 
MHz 

Hz 15p 

12 VOLT FLUORESCENT LIGHTING 

_ - - 'ks _ 

INVERTER TRANSFORMERS 13/15 WATT 70p 

(CIRCUIT INCLUDED) 
"CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p 

"MAXIMUM LIGHT" TRANSISTOR (1 3A) 50p 

RESISTORS /CAPACITORS TO SUIT 15' 
LAMPHOLDERS (LONG LEAD) 30p PAIR 

(SHORT LEAD) 20p PAIR 
WHITE ENAMEL CASE, 18" or 21" 70p 

TUBE, 18 " -15 WATT or 21 " -13 WATT 45p 
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, 
TO PREVENT POSTAL DAMAGE) 
13 WATT FITTING READY BUILT AND TESTED- 
INCLUDING TUBE £3.75 

MICROWAVE DEVICES 
CL 8300 Gunn effect oscillator 9.4 GHz £40 

CL 8380 ditto 10.5 GHz £10 

CL S43Ó ditto 9 -35 
GHz 

Ha SAO 

CL 8450 ditto 9.35 GHz £40 
CL8470 ditto 9.35 GHz £40 
BXY 27 - Varacter Diode. "S" Band. Cut -off 70 GHz at 
BXY 23 Varacter Diode. Cut -off 100 GHz £1 

BXY 32 Frequency Multiplier. "X" Band 150 GHz L+ 
BXY 35AIC ditto 25 GHz £1 
BXY 38C /D ditto 75 GHz £1 
BXY 37C /D ditto 100 GHz £1 

BXY38C /E ditto 120GHz . £1 

BXY 39C /D ditto 150 GHz £1 

BXY 40D/E ditto 180 GHz £I 
BXY44IC /D /E ditto 200 GHz £+ 

POST PACKING 25p PER ORDER / 

ALL GOODS PLUS 8% V.A.T. 

Ei CAPACÌ ORS 
RESISTORS i 

100 DIODES 

r 1 
50 SQ. INS. ' ODD P ECES" L VERO 

E TRANS STORS E 
USED 

BC108 ETC. 

A } 1 
D ODES NTRA SISTORS,F i i INDUCTORS, RESISTORS 
á CAPACITORS 

25p I PACK No. 1 POSTAGE 25p 
I 

PACK No. 3 25p I PACK No.5 

ii I TRANSISTORISEDT 
SIGNAL INJECTOR KIT 

32p I PACK No. 7 

air ( SSOPRTED,TYPES) 
100 i CAPACITORS S 
100 POLYSTYRENE 
CAPACITORS 

CAPACITORS r C 
50 MULLARD POLYESTER 
CAPACITORS 

POSTAGE 25p i PACK No. 2 POSTAGE 25p I 
PACK No. 4 POSTAGE 25p I 

PACK No. 6 POSTAGE 25p l PACK No. 8 

Train for 
television 

Course commences 8th January, 1975 

This is your opportunity to train as á 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. 

111=mm MIN RIM IN= NI= 

I Please send free prospectus to: 

' Name 

Address 

' 
I 
I THEPEMBRIDGECOLLEGEOFELECTRONICS I 

LDept. PW6) 34a Hereford Rd., London W2 5AJ .. w llllaalllll. a- 
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* ELECTRONIC 

PIANO KIT 

* SYNTHESISER 
KIT 

* ELECTRONIC 

ORGAN KITS 

There are five superb Elec- 
tronic Organ kits specially 
designed for the D -I -Y en- 
thusiast. With the extreme 
flexibility allowed in design. 
you can build an organ to your requirements. 
which will compare with an organ commercially built 
costing double the price. 
*Portable organ with 4 octave keyboard, £145.29. * Console 
organ with 5 octave keyboard, £269.90. * Console organ with 
2 x 4 octave keyboards and 13 note pedal board. £470.65. * 
Console organ with 2 x 5 octave keyboards and 32 note pedal 
board. £655. * Console organ with 3 x 5 octave keyboards 
and 32 note pedal board. £770. * W/W Sound Synthesiser Kit. 
£130. * W/W Touch Sensitive Electronic Piano. £100. 

All components can be purchased separately, i.e., semi- 
conductor devices. M.O.S. master oscillators, coils, keyboards, 
pedal boards, stop tabs, draw bars, key- contacts, etc. 

Send 50p for catalogue which includes 5 x 10p vouchers or send 
your own parts list, enclosing S.A.E. for quotation. 

ELVINS 
ELECTRONIC MUSICAL INSTRUMENTS 

Designers and component suppliers to the musical industry 
12' Brett Road, Hackney, London, E8 1JP. Tel. 01 -986 8455 
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HOME RADIO (Components ) LTD , Dept. PW, 234 -240 London Road, Mitcham,CR4 3HD. Phone 01 -648 8422 

240 pages 
Over 6,000 items 

Nearly 2,000 pictures 

55p plus 22p T 
K 

ND PP 

ING 
A 

Send off the coupon today. lt's 
your first step to solving your 
component buying problems. 

The price of 77p applies only to customers 
in the U.K. and to BFPO addresses 

Over the years we've turned out lots of 'silly' advertise- 
ments, using cartoon characters, tongue -in -cheek copy 
and a joke or two here and there. Over the years we've also 
turned out lots of serious adverts -packed with facts and 
figures, illustrating typical components, giving details of 
our catalogue and the service we offer. Some folk like one 
kind of ad., some like the other. But whether you like the 
silly or the serious we hope we've put over the fact that we 
are a family firm with a 'human' outlook and a staff who 
share your enthusiasm for the world of electronics. We 
hope too that we've made it obvious that we go out of our 
way to help you to obtain your components with a minimum 
of fuss, expense and delay. 
The basis of our business is our famous catalogue. Of 
course, we're always delighted to see customers who can 
call on us. But if Mitcham is not up your street, with our 
catalogue in your lap you can order all you need from the 
comfort of your arm chair. 
Incidentally, the catalogue contains 10 free vouchers, each 
worth 5 pence when used against orders, so you soon get 
most of the price of the catalogue back! To get your cata- 
logue, use the coupon below enclosing remittance for 77 
pence. 

i 
I Name 

Address 

I 

I 

J L 

HOME RADIO (Components)LTD. (Regn. No. London 912966) 
Dept. PW, 234 -240 London Road, Mitcham CR4 3HD 
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Sound has come a long 
way. Just look at the 
magnificent equipment you 
can buy today! It achieves 
feats of precise fidelity 
yob only dreamed of a few 
short years ago. 

Sound doesn't stand 
still. To keep up with all the 
new developments you 
need to hear the newest 
dimensions in sound. You 
need to talk to the experts 

and listen to what the 
innovators have been up to. 

You can do all this at the 
1974 International Audio 
Festival and Fair. 

It gives you the chance of 
getting on top of your 
favourite subject. And gives 
you an opportunity to test 
the latest equipment for 
yourself. 

Come see and hear it all. 
Bring along your friends, too 

Every day of the week 
we've arranged for special 
lectures to be given by 
technical experts. Attend 
the lectures, you can pick 
up helpful ideas and useful 
information. 
THE 1974 INTERNATIONAL 
AUDIO FESTIVAL & FAIR. OLYMPIA, 
LONDON. 28 OCT. -3 NOV. 
Sponsored by the Sunday Mirror. 
Admission 50p.(incI.VAT) 
Monday:12 noon to 9p.m. 
Tuesday -Saturday: l0a.m. to 9 p.m. 
Sunday:lla.m.to 7p.m. 
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For further information, please write to: Audio Festival and Fair Limited, 9 Argyll Street, London W1V 2HA 

www.americanradiohistory.com

www.americanradiohistory.com


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) Ib oz £ p 

7.0 x 6.0 x 6.0 2.55 30 
9.9 x 7.7 x 8'6 3.79 36 
9.9 x 8.9 x 86 4.17 52 

12.1 x 93 x 102 7-39 52 
12.1 x 1 1 .8 x 102 9-25 67 
14.0 x 10.8 x 11.8 11.35 82 
14-0x 13.4x 11.81320 
172x 14.0x 14.021.20 
17ßx 16.6 x 14.0 27.40 
21.6x 15.3x 18.1 4925 

20 I 

49 60 3 I 

50 100 5 
51 200 8 
52 250 13 i 

53 350 15 
54 500 19 
55 750 29 
56 1000 38 
58 2000 60 

PLEASE NOTE 
NEW ADDRESS 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Tops P & P 
N d (Watts) Ib oz £ p 
113 20 I 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 

4 150 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 112 x 102 8.33 67 
84 1000 19 8 14.0 x 13.4 x 143 1350 82 
93 1500 30 4 14.0 x 15.9 x 143 1750 
95 2000 32 0 172 x 16.6 x 14.0 25.35 
73 3000 40 0 21.6 x 13.4 x 18.1 32-80 * 

CASED AUTO TRANSFORMERS 
I I5V 500W enclosed transformer, with mains lead and two I I5V 
outlet sockets. 69-49. P & P 67p. 20 Watt version L2-02 P & P27p 

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

Ref. Amps. Weight Size cm. Secondary Windings P & P 
No. 12V 24V Ib oz £ p 
III 05 025 8 4.8 x 2.9 x 3-5 0.12V at 025A x2 1.34 22 
213 1.00.5 I 4 6-Ix S-8x 4.8 O-I2V at0 -5Ax2 138 22 

71 2 I 112 7-Ox 6.4x 6.I 0-12V at IA x2 2.09 22 
18 4 2 2 12 83 x 7.7 x 7.0 0.12V at 2A x2 2.95 30 
70 6 3 3 8 8-9x 8.Ox 7.70.12V at 3A x2 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 x2 4.67 52 
116 12 6 6 12 9.9x 102x 8.6 0.12Vat5Ax2 5.61 52 
17 16 8 8 12 12.1 x 9.9 x 10.2 0.12V at 8A x2 7-22 52 

115 20 10 I I 8 14.0 x 9.6 x 11.8 0.12V at 10A x2 920 67 
187 30 15 15 8 14-O x 12.1 x 11.8 O-12V at I5A x 2 16-94 82 

226 60 30 32 0 172 x 153 x 14.0 0.12V at 30A x 2 22.50 * 
30 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. Ib oz £ 
112 0.5 I 4 6-1 x 5.8x 4.8 0- 12- 15- 20- 24 -30V 1.56 22 
79 1.0 2 4 7.0 x 6.7 x 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 83 x 8-6 3-96 42 
21 4.0 6 4 9-9 x 9.6 x 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 x 93 x 10-2 6.94 52 
88 8.0 12 0 12.1 x I I.8 x 102 9 00 67 
89 10.0 13 12 14.0x 102x 11-5 1136 67 

Ref. 
No. 

02 
03 
04 
05 
06 
07 
18 
19 

SO 
Amps. Weight Size cm. Secondary 

OL T RANGE 
P & P 

lb oz £ p 
0-5 112 7.0 x 6-4 x 61 0-19.25-33-40-50V 2-09 30 
1.0 2 12 8-3 x 7-4 x 70 , 308 36 
2.0 5 8 9.9 x 8.9 x 8.6 '. 426 42 
3-0 6 12 9.9 x 102 x 86 5.79 52 
4-0 10 0 12.1 x 10-5 x 10-2 7-69 52 
6-0 12 0 14-0 x 102 x 11.13 ., 1138 67 
8.0 18 0 14.0 x 12.7 x I1-8 12-40 97 

100 25 0 172 x 127 x 14-0 1862 * 

60Secondary 
d 

Ref. Amps. Weight Size cm. 
RANGE 

No. Ib oz £ 
124 0.5 2 4 7.0 x 6.7 x 6.1 0 -24 -30-40 -48.60 2.12 
126 1.0 3 4 8-9 x 7-7 x 7-7 2.97 
127 2.0 6 4 9.9 x 9.6 x 8.6 4.67 
125 3.0 8 12 12.1 x 9-9x 10-2 7II 
123 4-0 13 12 12.1 x I I -8 x 10-2 9-20 
40 5.0 1200 14.0 x102x11.8 1083 

120 6.0. 15 8 14.0 x 12I x 11.8 13.35 
121 8.0 25 00 14.0 x 14.7 x 1 1 .8 15.01 
122 10.0 25 0 172 x 12.7 x 14.0 19.60 
189 12.0 29 00 17ßx 14-0x 14.0 21-60 

MINIATURE TRANSFORMERS WITH SCREENS P 
Ref. MA. Weight Size cm VOLTS £ 
238 200 2 2-8x2-6x2.0 3 -0 -3 1.44 
212 IA IA 1 4 6-1x5-8x4-8 0 -6 0 -6 1.67 

13 100 4 3.9x2.6x2-9 9 -0 -9 123 
235 330,330 4 4.8x2-9x3.5 0 -9, 0 -9 1.67 
207 500, 500 100 6-1x5.4x4-5 0.8 -9, 0 -8 -9 223 
208 IA, IA I 12 7`0x6-4x6-1 0- 8- 9.0 -8 -9 3-00 
236 200,200 -4 4-8x2-9x3.5 0- 15.0 -15 1.67 
214 300,300 I. 4 6-1x5-8x4.8 0- 20.0 -20 I.76 
221 700 (D.C.) I 8 7-0x6-1x6I 20- 12- 0 -12 -20 I.55 
206 IA, IA 2 12 8.3x7.7x7.0 0- 15 -20, 0 -15 -20 4.05 
203 500, 500 2 4 8.3x7.0x7.0 0- 15 -27, 0 -15 -27 3.10 
204 IA, IA 3 4 8.9x7-7x7-7 0- 15 -27, 0 -15 -27 3.15 

PLEASE ADD 8% FOR V.A.T. 
INCLUDING P. & P. 

&P 

36 
36 
42 
52 
67 
87 
82 

&P 

IÓ 
22 
10 
10 
22 
30 
10 
22 
30 
36 
38 
38 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELÉPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST, 

for fast, easy 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non - corrosive flux, instantly cleaning 

-heavily oxidised. surfaces. No extra flux 
is required. 

EASY -TO -USE 
DISPENSERS 

Size 5 
Savbit alloy 

18 swg, 30p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 30p 
Size 15 
60/40 alloy 

22 swg, 34p 

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

and Savbit alloys 
in 7 gauges 46p 

Size 12 Reel 
for Service 
Engineers and 
Electricians. 
18 swg 
Saubit alloy,E1.46 t 

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. 90p 

® - t 1bk 

Prices shown are recommended retail, excluding VAT 
From Electrical and Hardware Shops. If unobtainable, send 1011 1, &p direct to 
Bib Hi -Fi Accessories Limited, Hemel Hempstead, Hens HP2 7EP - 

FERRAMI 
Say from the experts! 

ALL DEVICES BRAND NEW, TOP GRADE, AND TO FULL MANUFACTURERS SPECIFICATION. WE DO NOT SELL 
SECONDS OR REJECTS. 
WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE 
DELIVERY 

a WE CAN SUPPLY ANY FERRANTI DEVICE TO ORDER. Send 
SAE for quotation. 

e WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS, 
WITH A STAFF OF EXPERIENCED ENGINEERS. 

P.W. DERBY Set of semiconductors £3.10 
Printed circuit £185 

OR buy both at the special discount price of 54-75. 
BFS59 18p ZTX310 12p ZTX504 55p 
BFS60 21p ZTX311 14p ZTX510 25p 
BFS61 21p ZTX312 14p ZTX530 29p 
BFS96 19p ZTX313 16p ZTX531 34p 
13F897 23p ZTX314 17p ZTX550 25p 
BFS98 23p ZTX320 31p ZTX551 27p 
ZTX107 12p ZTX330 21 p 2N3055 76p 
ZTX108 9p ZTX331 23p 
ZTX109 14p ZTX382 15p * DIODES* 
ZTX212 14p ZTX383 19p ZS120 15p 
ZTX213 15p ZTX384 23p ZS121 16p 
ZTX214 19p ZTX450 -23p ZS122 19p 
ZTX300 16p ZTX451 25p ZS123 25p 
ZTX301 17p ZTX500 16p ZS-124 29p 
ZTX302 23p ZTX501 17p 28140 26p 
ZTX303 18p ZTX502 23p ZS141 40p 
ZTX304 29p ZTX503 18p ZS142 39p 

Z5170 
ZS171 
ZS172 
ZS174 
Z5176 
ZS178 
ZS270 
ZS271 
ZS272 
ZS274 
ZS276 
ZS278 

14p 
16p 
22p 
26p 
33p 
58p 
15p 
22p 
25p 
29P 
38p 
61p 

* ZENERS * 
KS030A to 
KS180A all 
types 28p each 

ZN414 21.32 WITH CIRCUITS AND DATA 
MOTOROLA MJE2955 £1.30, MJE3055 75p. 
RCA PRICES SLASHEDI CA3090Q Stereo decoder £3.25 
P.E. TRIFFID ZTI711 29p; 2N1132. 32p. 
SEMICONDUCTOR- KITS FOR GEMINIS AMPLIFIER AND SCORPIO 
MK. Il IGNITION SYSTEM AVAILABLE. Send SAE for details. 

FREE I Our comprehensive catalogue giving dataand connection 
iagrams fora wi de range of Ferranti semiconuctors. 

Justsend an SAE. Copy with every every. 
POSTAGE S, PACKING 10p. FREE ON ORDERS OVER £3.00. 

ALL OUR PRICES INCLUDE V.A.T. 

['AVIAN ELECTRONICS 
PO BOX 38 OLDHAM LANDS OLP! 8XJ 
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5 

Complete kit available or P/C board 
only. First time available, the real T.V. 
Game in kit form as supplied to the amuse- 
ment trade with five bat angles, frilly 
automatic ball, digital score read out on 
screen and also simulated sound. 

Please send stamped addressed envelope for details and prices to:- 
LOGIC LEISURE LIMITED, Kingfisher House, 68 Park Road, New Barnet, Herts. 
Telephone: 01-440-9173/4 Telex: 264397 

YATES ELECTRONICS 
(FLITWICK) LTD. 

DEPT P W, ELSTO W STORAGE DEPOT 
K E M P S T O N H A R D W I C K 

BEDFORD 
RESISTORS 
4W Iskra high stability carbon film -very low noise -capless construction. 
#W Milliard CR25 carbon film -very small body size 7.5 x 2.5 mm. 
4W 2% ELECTROSIL TR5. 

Power Values Price 
watts Tolerance Range available 1 -99 100+ 

0 5% 4.70 -2ßM0 E24 1.3p 11p 
0 10% 3.3M0 -10M0 E12 1.3p 1.1p 
0 2% 100 -1M0 E24 3.5p 3p 
b 10% 10 -3.90 E12 l -3p 1.1p 

5% 4.70 -1M0 E12 1.3p 1.1p 
4 10% 10 -100 Elf Sp 7p 

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 1M0. 
E12 pack 325 resistors £2.40. E24 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon track 5k0 to 2M0, log or linear (log 4 W. lin 4W). 
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 25p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.C. 
mounting (0.1 matrix). 
Sub -miniature 0.1W, 5p each. Miniature 0ß5W, ip each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The GDI is the world's first semiconductor that can convert a concentration of 
gas or smoke into an electrical signal. The sensor decreases its electrical 
resistance when it absorbs deoxidizing or combustible gases such as hydrogen, 
carbon monoxide, 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 GD1 £2. Smoke and Gas Detector Kits, mains operated with audible 
alarm £5.60. Mains operated Meter Indicator £7.90. Mains /Battery Gas Leak 
Detector £1260. 12/24v Battery operated £8.40. 12V Battery operated Two Remote 
Sensors £1280. NOTE. The battery operated kits incorporate our patented circuit 
to minimise battery drain. Typically 120mA for 12v. These kits contain all parts 
required with the exception of case.. Suitable case mains operated kit £1.60. 
Battery operated kits £5. 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER £2. 

Catalogue sent free on request, 10p stamp 
appreciated. 

PLEASE ADD 8% VAT 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF, 0.0015µF, 0.0022µF, 0.0033µF, 0.0047µF, 3p. 0.0066µF, 0.01µF, 0.015µF, 
0022µF, 0.033µF, 34p. 0047µF, 0068µF, 010F, 5p. 0.15µF, 6p. 0.22µF, 74.p. 0.330, 11p. 
0.47µF, 13p. 
160V: 001µF, 0015µF, 0.022µF, 0.033µF, 0.047µF, 0068µF, 3p. 0.1µF, 34p. 015µF, 4 #p. 
022µF, 5p. 0.330, 6p. 0.47µF, 7 #p. 068µF, 11p. 1.0µF, 13p. 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 001µF, 0µ015µF, 0022µF, 3p. 0.033µF, 0047µF, 0.066µF, 34p. 
0.1µF, 4p. 0.15µF, 022µF, 5p. 0.33µF, 64p. 0.47µF, 84p. 068µF, 11p. 1 00F, 13p. 1.5µF, 
20p. 2ßµF, 24p. 
MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS 
0.001µF, 0.002µF, 0.005µF, 0.01µF, 0.02µF, 100SF to 10,000pF, 2p each. 
3p. 0.04µF, 0.05µF, 0.068µF, 0.1µF, 6p. 

ELECTROLYTIC CAPACITORS 
(µF /v) 1/63, -1.5/63, 2.2/63, 3.3/63, 4.7/63, 6.8/40, 68/63, 10/25, 10/63, 15/16, 15/40, 15/63, 
22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6.3, 68/16, 100/4, 100/10, 
100/25, 150/6-3, 150/16, 220/4, 220/63, 220/16, 330/4, 6p. 47/63, 100 /40, 150/25, 229/25, 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, 
220/63, 1000/10, 12p. 470,25, 680/16, 1500/6-3, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200 /6.3, ' 
18p. 330/63, 680/40, 1000 /25, 1500/16, 2200/10, 3300/6.3, 4700/4, 21p. 

SOLID TANTALUM BEAD CAPACITORS 12p 
0.1µF 35V 0.47µF 35V 2ßµF 35V 6.80 25V 22µF 16V 470 6.3V 

0ß20 35V 1.00 35V 4.7µF 35V 10µF 25V 33µF 10V 100µF 3V 

VEROBOARD 
0.1 

24 x 30 26p 
24 x 5 28p 
35 x 31 28p 
3} x 5 34p 
17 x 244 95p 
17 x 3f 130P 
17 x 3; (plain) 86p 
17 x 2; (plain) - 
24 x 5 (plain) - 
24 x 3$ (plain) 
Pin insertion tool 62p 
Spot face cutter 52p 
Pkt. 50 pins 20p 

0-15 
22p 
28P 
28p 
34p 
77p 

108p 
72p 
57p 
18p 
15p 
62p 
52p 
20p 

JACK PLUGS AND SOCKETS 
Standard screened 28p 2.5mm insulated 
Standard insulated 18p 3.5mm insulated 
Stereo screened 40p 3.5mm screened 
Standard socket 20p 2.5mm socket 
Stereo socket 30p 3.5mm socket 

12p 
12p 
18p 
11p 
11p 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180 , 5 pin 240 , 6 pin, 7 pin. 
Plug 12p. Socket 8p. 
4 way screened cable, 25p /metre. 
6 way screened cable. 30p /metre. 

BATTERY ELIMINATOR £170 
9V mains power supply. Same size as PP9 battery. 

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. 
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If you're looking 
for trouble 

you needn't look 
any further. 

It's not only technicians who can see the 
finer points of Eagle multi-meters. 

Every handyman notices them too. 
They're easy to read. 
They're tough. 
Their construction comes up to labora- 

tory standards. 
Even our inexpensive pocket sized 

models have features you'd usually only find 
on professional equipment. 

Take a look through our catalogue. 
You'll see over twenty models. 
Specifications that would impress the 

most experienced technician. 
And a price range that takes in amateurs 

as well as professionals. 
We guarantee every one for two years. 
With parts to service them in no time. 
So you can confidently find fault in 

anything. 

iag1Pr 
international 

The name on Britain's widest range of 
electronic equipment. 

rPlease send me the Eagle electronics 1` 
catalogue containing the complete range 
of test equipment. 

Name 

I 

I 

Address 

PW 2 

Eagle International Precision Centre Heather Park Drive 
Wembley HAO 1SU Telephone 01 -903 0144 J 
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Fully guaranteed 
Individually packed 

VALVES 
.41065 £1.25 ECH81 80p GY501 80p 
AR8 50p ECH83 45p G234 65p 
ATP4 50p ECH84 45p GZ37 £1.00 
B1211 £8.00 ECL80 55p KT66 £2.50 
CY31 509 ECL82 850 KT88 £3.00 
DAF96 50p ECL83 70p 71114 75p 
DF96 50p ECL86 40p ML6 50p 
DK96 80p EF36 659 0A2 40p 
DL92 40p EF37A 00E70 55p 
DL96 1300 £1.20 OBI 40p 
DM70 800 EF40 82p PA13C80 
;1Y86/87 

35p EF80 25p PC97 45p 
DYS02 85p EF83 ,£1Q0 PCC84 40p 
E88CC 70p EF85 35p PCC85 40p 
E920C 55p FFSS 30p PCC88 5511 
ESSIXJ/01 EF89 27p PCC89 50p 

£1.15 EF91 37p PCC189 60p 
E180CC ß5p EF92 50p PCF80 40p 
F.182CC RF95 359 PCF82 8511 

£125 EF183 30p PCF84 800 
EA50 259 EF184 85p PCF86 75p 
EABC80 EFL200 60p PCF200 75p 

88p EL34 BOp PCF201 7511 
RAF 75p EL36 50p PCF801 55p 
EB91 20p EL41 90p PCF802 50D 
EBC33 75p EL81 55p PCFS05 90p 
EBC41£1.00 EL82 55p PCF806 75p 
EBF80 40p EL84 80p PCF808 851/ 
EBF83 40p EL85 44p PCH200 80p 
RBF89 80p ELS6 880 PCL8I 80p 
E052 85P EL90 45p PCL82 40p 
E093 80p EL504 70p PCL83 8511 
ECC81 40p EM31 80p PCL84 45p 
ECC82 88p EM80 45p PCL86 50D 
ECC83 33p EM84 35p PCL805 60p 
EC054 30p EM87 70p PFL200 70p 
ECC85 40p EY51 40p PL36 60p 
E0088 80p EY81 40p PL38 11-00 
ECC88 40p EY86 40p PL81 5011 
ECC189 85p EY88 40p PL82 450 
ECF80 85p EZ40 70p PLS3 45p 
EMS 85p EZ41 75p PL84 40p 
ECF801 80p EZ80 28p PL504 75p 
ECH42£100 EZ81 27p PL50S £1.00 

PL509 £1.50 
PL80'2 85p 
PY33 68p 
PY80 40p 
PY81 35p 
PY82 35p 
PY83 40p 
PY88 45p 
PY500 £1.00 
PY800 45p 
PY801 50p 
QV03-J 2 

5011 
QQV03-SO 

£1.25 
QQV06-40A. 

Jt8-00 
R19 800 
801/400 

£8.00 
SC1/600 

£5.00 
SP61 70p 
SU41 80p 
TT2I £4.20 
U25 85p 
U26 85p 
1'27 80p 
17191 75p 
U801 SOP 
UABC80 

40p 
UAF42 80p 
UBC41 80p 
LTBF80 40p 
UBF89 40p 
UBL1 70p 
UBL21 70p 
UCC85 45p 
UCF80 70p 
UCH4'2 75p 
1701181 40p 
UCL82 85p 
UCL83 65p 
UF41 70p 
UF80 850 
UF85 4011 
UF89 40p 
UL41 75p 

AC 113 
AC 126 
AC 127 
AC 128 
AC 176 
ACP IO 
ACY 19 
ACY 20 
ACY 29 
ACP 39 
ACY 40 
AD 149 
AD 161 
AD 162 
ADZ 11 
ADZ 12 
AF 114 
AF 115 
AF 116 
AF 117 
AF 118 
AF 124 
AF 125 
AF 126 
AF 127 

TRANSISTORS, DIODES etc. 
AF 139 
AF 178 
AF 186 
AFZ 12 
ASY 26 
ART 27 
AST 28 
BC 108 
BC 118 
BC 119 
BC 136 
BC 137 
BC 1480 
130 172 
BC 172A 
B0 2120 
BCY 31 
BOY 33 
BCY 72 
BE 115 
BF 167 
BF 385 
BFY 51 
BFY 52 
BFY 90 

BOY 27 
BSI 38 
BOY 95A 
BYZ 16 
CRS 1 /10 
CRS 1/20 
CRS 1/30 
CRS 1/40 
CRS 3/10 
CRS 3/20 
CRS 3/30 
CRS 3/40 
CRS 25/025 
GET 115 
GET 116 
(SEX 66 
NKT 222 
OA 5 
OÁ47 
OA 70 
OA 71 
OA 73 
OA 70 
OA 91 
OA200 1 OC 172 

OA 20'2 
OAZ 200 
OC 22 
OC 25 
00 26 
OC 28 
OC 29 
00 35 
OC 36 
OC 42 
OC 44 
O 45 
OC 70 
OC 73 
OC 78 
OC 7811 
OC 81. 
OC 82 
OC 82D 
OC 82DN 
OC 83 
OC 139 
OC 140 

OC 200 
OC 206 
3X 754 
ZR II 
ZR 21 
IN 23.4 
IN 25 
IN 32A 
1N 38A 
1N 43 
LN 70 
IN 277 
IN 4151' 
IN 4148 
IN 456A 
IN 708 
IN 918 
IN 1304 
IN 1305 
2N 1307 
IN 1309 
IN 2062 
IN 2147 
2N 2411 
2N 2989 

IN 3053 
IN 3054 
IN 3055 
IN 3390 
2N 3391 
2N 3730 
IN 3731 
2N 3819 
2N 4038 
2N 4058 
IN 4061 
2N 4785 
IN 2295 
IN 128 
IN 154 
IN 159 
2$ 303 
404 
2082 
40250 
40251 

0660 

ULM 40p 
UY41 54p 
UY85 40p 
VR105/30 

40p 
VR150/30 

40p 
X66 50p 
Z800U £2.00 
Z861U £2.00 
Z8031r 

£1-85 
Z900T 

£1.20 
IA3 45p 
1L4 25p 
1115 40p 
S14 80p 

135 80p 
1T4 30p 
1X20 BOp 
1X213 80p 
2E25 £8-00 
3A4 500 
3D6 40p 
334 40p 
3V4 70p 
5B/254M 

£5.00 
5ß/255M 

£8-20 
5R4GY 809 
511414 40p 
5V4G 5017 
5Y3GT 45p 
5Y4G 40p 

V.A.T.-- 
Please add 8% 
to all orders 

5Z3 
5Z4 
5Z4GT 
6AB7 
6AC7 
60136 
6AK5 
60E8 
6AL5 
BALSW 
6AM6 

SOp 
80p 
45p 

50P 
60p 
40p 
88p 

500 
S7P 

6AN8 85p 
6AQ5 45p 
6AQ5W 65p 
6.486 50p 
6AT6 45p 
6AÚ6 30p 
6AX4GT 

75p 
6AXSGT 

SOP 
6B7 60p 

6ßA6 30p 6F32 SOp 
6ßE6 35p 6F33 £3.25 
61106G 70p 6116 80p 
61376 55p 6J4WA 
6BQ7A 55p £1.00 
6ßR7 £1.00 625 65p 
6BW6 90p 6J5GT 45p 
6BW7 90p 616 80p 
604 35p 6J6W 3011 
606 40p 6J7 45p 
SOBO 40p 617G 40p 
6C16 £1.40 6K6GT 
SOLS OSp 75p 
ODO OOp 61(7 45p 
6E0ß 70I 5K7G 301, 
6F7 £1.00 6K8GT 5011 
6F5G 50p 6K25 75p 
6F23 £1.00 6L6 £130 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELL 
1!á9T OTHERS IN STOCK Irlande Cathode Ray Tubes and Bpeeial Va 

Postage Up to £2 12p, 02 -£8 22p. Over £3 post tree. C.O.D. 250 OK 

A lot of these valves are imported and prices 
vary for each delivery, so we reserve the right 
to change prices for new stock when unavoidable. 

29 /NFT. AERIALS each consisting of ten 3ft., lin. 
dia. tubular screw -in sections. 11ft. (6- section) whip 
aerial with adaptor to Ot the lin. rod, insulated base. 
stay plate and stay assemblies, pegs, reamer, hammer. 
etc. Absolutely brand new and complete ready to erect. 
in canvas bag. £7.50 new £4.50 slightly used. 
Carriage £1.50. 

OME. 
Ives. F.K. 

Ore. 

ALL valves 
guaranteed 

61.7Ii 40p 1481 80p 2051 80D 
6Q7G 45p 19AQ5 60p 5933 £8'00 
60A7 45p 19G3 £8.00 6057 60p 
65070T 30p 1ßG6 £8 80 6060 80p 
65070T 80p 19114 £700 6064 509 
6ßG7 45p 20P3 75p 6065 70P 
6817 50p 20P4 £1.00 6080 52'20 
6217GT 30p 25L800T 6146 £2.00 
63117 50p SOp 8020 £4.00 
6SK7G 45p 10015 1.1300 9001 30v 
6SL7C,T 45p 30017 £1.00 9002 5011 
63717GT 30018 90p 9003 559 

45p 30E5 £1.00 9004 30p 
68Q7 50p 30FLI 80p 9006 8017 
6V6G I5p 30FL12 
6V6GT 45p £1.05 C.R. Tubes 
6X4 40p 30FL14 
6X50 40p SOP DG7 -5 
6X5GT 50v 30L15 91.00 £12.00 
6Y60 SOp 301.17 950 DG13 -2 
6Z4 50p 30P12 £1.ßS £18.00 
6 -30L2 90v 'á0P19 £1.00 DGI3 -34 
7B7 70p 3OPL1 95p £12.00 
7Y4 75p 300L13 MW13.35 
9D6 40p £1.10 £1500 
11E2 £5.00 3011.34 VCR1390 
11E3 £8.00 £-110 £8'00 
1206 309 35L6GT 75p 311P1 14.00 
12AT6 400 35W4 50p 8811 £9.00 
12AT7 40v 35Z4GT 70P 88J £8.00 
12AU7 83p 5005 130p SOL £9.00 
12AV6 50p 500I16G 
12AX7 83p 01.10 Spatial 
12BA6 45p 75 70p Valves 
12BE6 50p 76 80v 
12B117 50p 78 55p CV2339 
1208 45p 80 Bop £45.90 
12E1 £3.00 723Á/B 3P9/7D 
12K5 £1.00 £7.50 84300 
12K7GT 803 5530 K301 £7-00 

Sop 805 212.00 K305 £11.00 
121180T 807 - 80p K308 514'50 

80p 813 85.50 K337 £14.50 
12Q7GT 40p 866A £1.10 KENIA 
123A7GT 9310 £5.80 £8.00 

50p 954 50p V246A/1K 
12507 50p 955 40v 028.00 
12917 459 956 500 3J192/E 
1214 8011 957 40p 53550 
12567 45p 1629 509 725A 822'00 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 7434945 TRADE: 7430899 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

GIRO NO. 331 7056 
C.W.O. only. P. & P. 10p on orders below E5 

Discount: £10 -10 %, £20 -15% (except net items) 
Export Order enquiries welcome (VAT free) 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT 

SPECIAL RESISTOR KITS (Prices include post & packing) 
10E121W KIT: 10 of each 012 value. 22 ohms -IM, a total of 570 (CARBON FILM 5%), E3.65 net 
10E12 1W KIT: 10 of each E12 value, 22 ohms-1M, a total of 570 (CARBON FILM 5%), £3.85 net 
25E12 fW KIT: 25 of each E12 value, 22 ohms -IM, a total of 1425 (CARBON FILM 5%), £8.35 net 
25E121W KIT: 25 of each E12 value, 22 ohms -I M, a total of 1425 (CARBON FILM 5%). £8.45 net 
20E12 4 W KIT: 20 of each 012 value, 22 ohms -2M2, a total of 1220 (METAL FILM 5 %), CI I -05 net 

Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

N 

MULLARD POLYESTER CAPACITORS 0280 SERIES 
250V P.C. Mounting: 0.01µF, 0.01514F, 0022µF, 0.0330F, 0.0470F, 31p. 00680F 
O I/sF, 4ip. 0151SF, 44-p O22pF, 51p. 0-33p6, 8p. O470F, 9p, 0.68SF, 1211 1µF, 
15p. 1-50F, 23p. 22µF, 26p. 
MOLLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µF, 00015µF, 00022µF, 0.0033pF, 00047µF, 24p. 0.0068µF, 0.010F. 
0.0150F, 0022µF, 0-0330F, 31p. 0.0470F, 0.0680F, 0.1µF, 41p. 0.15µF, 61p 
0.22µF, 84-p. 0.33µF, 12p. 0.470F, 14p. 
160V: 0.01µF, 0.15µF, 0.022µf 3p. 0.047µF, 0.068µF, 31p. 0-IpF, 41p.0.15µF, 5p. 
0.220F. 51p. 033µF, 6-Op. 0.470F, ß1p. 0.680F, 12p. IµF, 14p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 
560, 680, 820, 1K, I KS, 2K2, 3K3, 4K7, 6K8, (5F) 0.01, 0.015, 0.022, 0.033, 0.047, 
24-p. each. 0 -I, 30V, 5p. 
POLYSTYRENE CAPACITORS 160V 5% 

47ÓO IO, 15, 
22, 

0003, 47, 
68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 

p. 

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 
I CF 22 -IM I 0.75 0.60 0.55 2.407.5 

iCF 22 -2M2 1 0.75 0.60 
CF 22 -IM I 0.75 0.60 

I MF 10-2M7 2 1.54 I-32 
f MF 10-2M2 2 1.43 1 21 
I MF 10 -1011 3 1 -98 1-81 
2 MF 10-10M 4-5 3.52 3.08 

0.55 3-9x105 
0-55 5.5x16 
11 3x7 
0-99 4-2x10.8 
165 6-6x13 
2-75 8x17.5 

For value mixing prices, please refer to our catalogue. (price in pence each). 
VALUES AVAILABLE -E12 Series only. (Net prices above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 025W Vertical or horizontal 6p each K. 2K2, 4K7, IOK, etc. 
up to I M S2 

SUB -MIN ß.05W Vertical, 100 12 to 220K 0 5p each. 

H. NR. LEIGHTEON (BUZZARD BEDS,PILU7 9ÁQ B 01 COMPONENT FACTORS LTD Tel.: Cheddington 668446 (Std. Code 0296) 
PLEASE WRITE FOR FREE CATALOGUE No. 3 20p 4- 

Miniature Mullard Electrolytic, 
I -00F 63V 
I -50F 63V 
22pF 63V 
33µF 63V 
4.OpF 40V 
4.7µF 63V 
6.8µF 63V 
8.0µF 40V 
I0pF I6V 
IOµF 25V 
10/AF 63V 
15µF 16V 
15µF 63V 
16µF 40V 
22µF 25V 
22µF 63V 
320F 10V 
33pF 16V 
33pF 40V 
32µF 63V 
47pF 10V 
47pF 25V pF 63V 

61p 680F I 6 61p 
61p 68pF 63V 12p 
61p I00pF 10V 61p 
61p I00pF 25V 61p 
61p 100µF 63V 14p 
61p 150µF 16V 61p 
64-p 1500F 63V 15p 
61p 2200F 6'4V dgg'p 

61p 220pF 10V 6}p 
6;p 2200F 16V 8p 
61p 2200F 63V 21p 
6+p 

3301.4F 63V 25p 
60p 470pF 6-4 9p 
64-p 470µF 40V 20p 
61p 6800F 16V 15p 
61p 680µF 40V 25p 
61p I000pF 16V 20p 
61p 1000µF 25V 25p 
61p 1500pF6-4V I5p 
61p 1500µF 16V 25p 
64-p 2200µF 10V 25p 
8p 3300p06-4V.26p 

VEROBOARD 0-1 0-15 
2f x 5" 
21 x 35" 
35x5" 
35 x 35" 
24- x I" 
21 x 5" (Plain) 
21 x 3e" (Plain) 
5 x 35" (Plain) 
Insertion tool 
Track Cutter 
Pins, Pkt. 25 

36p 36p 
33p 25p 
42p 46p 
36p 36p 
9p Op - 19p - 16p - 29p 

73p 73p 
56p 56p 
22p 22p 

TRANSISTORS 
AC127 161p BC2I2L 12p 
AC128 22p BC2I3L 12p 
BC107 IIp BC214L 17p 
BCI08 12p OC44 I8p 
BC109 13p OC71 13p 
BC148 12p OC81 16p 
BCI49 12p OC170 23p 
BC182L 12p TIS43 33p 
BC183L 12p 2N2926 I I p 
BCI84L 13p 2N3702 I lp 

POTENTIOMETERS 
Carbon Track 5K R to 2M 52, log or lin. Single, 16+p Dual Gang 46p. Log single with switch 26p. 
Slider Pots. 10K, IOOK, 500K, 30mm, 34p. 45mm, 47p. 60mm, 55p. 

DIODES 
N4001 6113 
N4002 7gp 
N4003 9p 
N4004 90p 
N4005 12p 
N4006 14p 
N914 7p 
N916 7p 
BAi00 10p 
0A5 42p 
0A47 9p 
OA81 lip 
OA200 8p 

PLUGS 
DIN 2 Pin 12p 

3 Pin I3p 
5 Pin 180° 16p 
Std. Jack 20p 
2.5mm jack 13p 
Phono 6p 
SOCKETS 
DIN 2 Pin 10p 

3 Pin 10p 
5 Pin 180° 12p 
Std. Jack 15p 
2.5mm Jack 13p 
Phono 6p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 1/25, 2/25, 4/25, 4.7/10, 5/25, 8/25, 10/10, 10/50, 16/25, 
22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100 /25, 61p. 50/50, 8p. 
100/50, 200/25, IIp. 250/50, 18p. 500/10. Ilp. 500/25, 15p. 
500/50, 18p. 1000/10, 15p. 1000/25, 22p. 1000/50, 40p. 2000/10, 
20p. 1000 /100, 90p. 2000/25, 30p. 2000/100, 95p. 2500/25, 38p. 
2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, El 10. 

HI -VOLT: 4/350, 14p. 8/350, 19p. 100/100 20p. 16/350, 22p. 
16/450, 23p. 32/350, 33p. 50/250, 20p. 100/250, 30p. 
METALLISED PAPER CAPACITORS 
250V: 0.05µF, O. 1µF, 6p. 0-25, 6p. 0.5µF, 71p. IµF, 9p. 500V: 
0025, 0-05, 6p. 0.1, 6p. 0.25, 70. 0.5, 9p. 1000V: 0-01, 
IIp. 0022, 13p. 0.047, 0 I, 15p. 022, 23p. 0.47, 28p. 

Integrated Screened Wi e, Metre 64p NEW KIT 
Circuits Twin Screened Wire, Metre 12p 5E121W Metal Film 5% Ultra 
/1A709C 50p Stereo Screened Wire, Metre 12p Low Noise New Resistors 
pA741C 55p Connecting Wire.-All colours, Metre 2111 with full colour coding. 5 each 
11A723C £ 1 Neon Bulb, 90V Wire Ended 5 for 24p 012 value 10ohm/ I M total 
ZN4I4 LI -32 Panel Neon. 240V Red, Amber, Clear 164-p 305 £2.75 Nett. // 
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SAXO Money saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

GUARANTEED TESTED HIGH PERFORMANCE 
MODULES -now better value than ever 
SA35 £5.45 Crrei:ge 

35W RMS 25 -50V 
7 transistors, 7 diodes 

SA5O £6.90 C r Biege 

50W RMS 25-65V 
7 transistors, 7 diodes 

SAI00 £1090 
100W RMS 45 -70V 
11 transistors, 6 diodes 

* 25Hz -25kHz * 0-2% distortion * Noise -30dB * 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. THE SAIOO MODULE 

POWER SUPPLIES 
UNSTABILISED 
PU45 Suits 2 SA35 or 

1 SA50 

PU70 2SAIOOA50or 

STABILISED 
PS45 

MT45 
PS70 

MT70 

£4.90 

£7.75 

Carriage 
30p 

Carriage 
40p 

Suits 2 SA35 or Carriage 
2 SA50 free 
Transformer for Carriage 
above 30p 

Suits 2SA100 £490 Carriage 
çe 

above £4.90 Ca4r0iage 
Transformer for 

£350 
£350 

N.B. PS70 is not suitable for the SA5O 

Mk II STEREO DISCO MIXER £19.75 
Carr. 30p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mic over -ride plus 
separate full range bass and treble controls on both 
mic 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: Mis vol, bass, treble. -Left /Right fade, deck 
volume, bass, treble, h /phone select, vol, Mains. Size 
17 }in x 3in x 4in deep. 

DISCO MODULE £8.00 °oP 
Thousands-sold of this extremely popular mono version. A mic input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the rame high standards of reproduction as the Stereo version. 
Controls: H /phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 12;in x 3in x 2in deep. 

3- CHANNEL SOUND -LITE £22.50 . 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 12in, x 3in, x 24ín deep. Professional standards 
at a price you can afford! 

SINGLE CHANNEL Recently reduced in price 

VERSION f750 handles IkWeasFull wave 
Carr. free operation 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

£2750 £ 18.50 Arp 
Carr. 

Featuring multiples of our VA30 module, the M4HL 
and M6HLfulfi l 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 MODULE £3.50 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) 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

£3490 
Carr. free 

IOOW 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. 
50W version identical 
in appearance. 

ADD 10% VAT 
TO ALL ORDERS 

CSE 50 
£29.50 Carr. free 

Four individually 
controlled FET in- 
put stages plus 
wide range bass 
and treble con- 
trols. 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. 

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 

(Please quote magazine when orderingi 
SHOP HOURS: 9 a.m. Sp.m. -LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m. 3 p.m. 
24 -HOUR ANSWER SERVICE TEL. 01 -684 6385. 

SEND 10p FOR OUR NEW 26 -PAGE 
MANUAL which gives full details of 
the above products. 
TERMS OF BUSINESS: C W:O or C.O.D 
on receipt of 505 C.O.D. charge. 

Please include S.A.E. with all enquiries. 

VAT at 10 '. must he added to all orders 
including postage and carriage charges. 
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Goodbye to the long wait 
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for electronic components. 

NowthereTsDoram- 
a completely professional 
elechonics service 
for the amateur. 

7-day service. 
If you've been buying electronic 

components long you'll know all 
a bout the long wait. 

Somehow the things you really 
need never turn up on time. 

Well, OK, now things have 
changed. Now there's Doram. 

Doram is a brand -new deal for 
serious amateurs. It's a complete 
door -to -door components service 
operated by mail order. 

Millions of components. 
You just buy the Doran catalogue 

for25p (that's a yearly reference book 
forthe price of a pint of lager) and then 
you orderfrom it. 

We can offer you stocks of 
millions of components. With a choice 
of over4,000 different lines. 

And we're so confident of our 
service that if we can't supply the part 
you wont within 7 days of receiving 
your order, we'll give you your money 
back. Immediately. 

So you know justwhere you stand. 
You'll never waste time hanging 
around while we re- order. 

No- quibble guarantee. 
It's just about impossible to buy 

o defective part from us. Because our 
checking is so pains- taking. 

But even if the unthinkable does 
happen -and you're unlucky -then 

FREE FREE £5 VOUCHER FOR FIRST 
150 CATALOGUE BUYERS 

DRAWN OUT OF THE POST 
BAG ON OCTOBER 31st. 

II ENCLOSE 25p'. PLEASE SEND 
ME THE NEW DORAM 
CATALOGUE. 

'This will be refunded on orders of £5 
liess VAT/ or more received by us 
before 31st March,1975. 

Name 

Address 

PW/I0/74 

Doram Electronics Ltd., 
PO Box TR8, 

'Wellington Road Industrial Estate, 
Wellington Bridge, Leeds 13122UF. 

Iflc1rAI 

we'll still make you happy quickly. 
Because we offera no- quibble 

replacement pa rt service. 
And our guarantee is guaranteed 

by the fact that we belong to the 
biggest electronics distribution Group 
in Britain. 

All the goods supplied are 
branded goods. Produced by big - 
name manufacturers like RS, Mullord, 
SGS -ATES, Ferranti, Siemens etc. 

£5 Vouchers. 
As an added incentive we're 

giving free purchase vouchers away. 
To the first50 catalogue buyers whose 
a pplications are pulled out of the sack 
at12 noon on the 31st October 1974. 

At that time, at the Amateur Radio 
Traders Exhibition at Granby Hall, 
Leicester, comedian Brian Rix will open 
our correspondence sack and make 
the winning selections. 

The first voucher out will be a £10 
voucher. The next 49 will be £5 
vouchers. 

All catalogues will be despatched 
upon receipt of coupon and 
remittance; coupons will then go into 
the correspondence sack for the draw. 

So don'tdelay. Use the coupon. 
Send today for your first Dora m 
catalogue. It can make your life a 
whole loteasier. And you could win a 
voucher if your order is one of the first 
50 out on October 31st. 
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SUPERSOUND 13 HI -FI MONO 
AMPLIFIER 

A superb solid state audio amplifier. Brand new coo 
ponente throughout. 5 silicon transistors plus 2 power 
output transistors in push -pull. Full wave rectification. 
Output approx. 13 watts r.ie s. into 8 ohm. Frequency 
response 12112-30KHz + 3dB. Fully integrated pre- 
amplifier stage with separate Volume, Bass boost and 
Treble out controls. Suitable for 8 -15 ohm speakers. 
Input for ceramic or crystal cartridge. Sensitivity approx. 
40mV for full output. Supplied ready built and tested. 
with knobs, escutcheon panel. input and output plugs. 
Overall size 3" high x 6" wide x 71" deep. AC 5to/SS0V. 
PRICE £11.80. P. & P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 200 -240 v. Using heavy duty fully isolated 
mains transformer with full wave rectification giving 
adequate smoothing with negligible hum. Valve line up:- 
'2 x ECL86 Triode Pentodes. 1 x EZ80 as rectifier. 
Two dual potentiometers are provided for bass and 
treble control, giving bass and treble boost and cut. 
A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m /v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be need 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 610- -22 P. &P. 50p, 

LOUDSPEAKER BARGAINS 
Sin 3 ohm £1.25, P. & P. 15p 7 x 4in 3 ohm 01-40 P. & P. 
"Op. 10 x Sin 3 or 15 ohm £3.10. P. & P. 30p. E.M.I. 
8 x 5in 3 ohm with high flux magnet £170, P. & P. top. 
E.M.I. 131 x 8in with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm £3.50 P. & P. 30p. 
E.M.I. 13 it Oin, 3 or 8 or 15 ohm with two inbuilt 
tweeters and crossover network £4.65. P. & P. 30p. 
EMI TWEIITER. approx. 3(in. 3 or 8 or 15 ohms £1.25 
plus 20p p. & p: 

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 l'obture controls, 
Complete with output transformer matched bu 3 uluu. 
speaker. Size lin. wide x Sin. deep x Oin. high- Ready, 
built and tested. PRICE 24.91. P. & P. 50p. 

PRICES INCLUDE VAT 

SPECIAL OFFER ! 
HI -FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan- Vynair front. Size 16" high x 10 }" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" base unit, two H.F. tweeter unite and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 

OUR PRICE £9.10 Carr. 75p 
Cabinet Available Separately 44 -86. Carr. 68p. 
Also available In 8 ohms with EMI 13" x 8" bans 
speaker with parasitic tweeter 0780, Carr. 71p. 

3 -VALVE AUDIO AMPLIFIER HA34 MK 1 

Designed for Ht -Fi reproduction of records. A.C. Main 
operation. Ready built on plated heavy gauge meta 
chassis, size 7} "w. x 4 "d. x 45 "h. Incorporates ECCBS 
EL84, EZ80 valves. Beavy duty, double wound main 
transformer and output transformer matched for 3 ohs 
speaker. Separate volume control and now with improved 
wide range tone controls giving bases and treble lift and 
cut. Negative feedback line. Output 45 watts. Fron 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc. 
wired and tested for only 05.90. P. & P. 45p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, rte. 0492. 
P. & P. 45p. 
SPECIAL BARGAIN OFFER! 
Limited number of MR 0123 Auto Changer 11. Luxe 
with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY £7.06 + p. & P. SOP. 

BATTERY OPERATED MEGGER 
CIRCUIT TESTER 

made by Eveeshed and Viguoles Ltd., Measures from 
0.1 ohm to 200,000 ohms in 2 switched ranges. Used 
but in perfect condition. Complete with test probes, 
Leather carrying case and 44 volt standard battery. 
Only 5700 + 40p p & p. 

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 RAMER CON- 
STRUCTION 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
ransietors including Silicon Transistors in the first five 
tages on each channel resulting in even lower noise, 
evel with improved sensitivity. Integrated preamp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge- instructions included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled printed circuit board, smart 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts. bolts -no extras to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts rams. per channel into 5 shoot. 
Frequency response +3dB 12- 30,000 B. Sensitivity: 
better than SOmV into 5MR. Full power bandwidth: 
+3dB 12- 15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12 "w. x 8"d. x 21 "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large B.A.E. 
AMP. KIT 511 -34 P. & P. 30p (MIC 33p extra) 
POWER PACK KIT 58.40 P. & P. 40p. CABINET L &40 
P.& P. 40p. (Post Free If all units purchased at same time) 

Full after sales service 
Also available ready built and tested 024-60. Post Free. 

10/14 WATT HI -F1 AMPLIFIER KIT 
A stylishly finished monaural amplifier with an output of 
14 watts from 2 EL84s in push -pull. Super reproduction 
of both music and speech, with negilible hum. Separate 
inputs for mike and grau allow records and announce- 
ments to follow each other. Fully shrouded section wound 
output transformer to match 3 -15 SZ speaker and 2 
independent volume controls, and separate bass and 
treble controls are provided giving good lift and cut.Valve 
line -up 2 EL84s, ECC83, EPOS and EZ80 rectifier. 
Simple instruction booklet 15p llus S.A.E. (Free with 
parts). All parts s Id separately. ONLY £9.00. P. & P. 
60p. Also avail. ready-built & tested 213.00. P.& P. 70p. 

Open 9.30 -5.30 Monday to 
Friday. 9.30 -5 Saturday 
Closed Wednesday. 
A feu, minutes front south Ifi,ntrtr- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.i9 Tel.: 01 -540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.X. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 

"SLO-SYN" 3 -LEAD 

SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5° 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC., to winding for a maximum 
holding torque of 300oz /in with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 60 rpm at60Hz., 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz /in. Can 
be wired to give 100 or 200 steps per revolution wits 
accuracy of 0.1° per step non -cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4 ", body length 4 ° ", spindle 
length 21" x -r°r" dia. Weight 64 lbs. BRAND NEW in 
maker's packing. Offered at less than* maker's price. 

OUR PRICE ONLY £15 

NORPLEX 
Fibre -glass copper -clad laminate. Finest quality 
epoxy resin base. Heat resistant, ideal for P.C. s 
Sizes: 12" x 12 "; 24" x 12 "; 24" x 24 "; FULL SHEET 
43" x 37" (11 sq ft.) Single -sided Copper with thick- 
ness of 1/32 ", 3/64 ", 3/32 ". Also double -sided 1/32 ", 
1/16 ", 3/32 ". £1 per sq ft. Cut sizes (1 -10 sq. ft.) 25p. 
P. & P. Full Sheet £8 each. Carr. £1 for 1st sheet 
plus 25p each additional sheet. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15x lmin 
divisions, approximately s between 
divisions. Panel mounting with chrome 
bezel 3f" din. £1.40. 15p P. & P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 2000, output 60 or 80 DB at 1 Kc. 
As used in deaf aids, bugging devices, etc. Size (60 
DB) 7/32" x 5/32" x -}' i (80 DB) }" e 5/32" x f ". Ex- 
equipment, all tested. £1.20 each. P. & P. FREE. 

Ultra PRECISION 
CENTRIFUGAL BLOWER 

by Air Control Ltd. 
30 segments individually 
balanced in heavy cast alloy 
case. 2,300 r.p.m. 240 A.C. 
Very powerful and silent 
running. 5;" dia. 3" inlet 
die. Outlet flange 3" x 21 ". 
LIMITED NUMBER ONLY 
£845. P & P sop. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi- 
mately 1" through 
hinged "eI bow ". 
Bracket incorporates 2 fixing screws. Length of arm, 
2-4". 240V AC. Pull at coil is approximately lib. £1. 
FREE P. 4, P. Special quotes for quantities. 

SILVANIA 
MAGNETIC SWITCH 

Now complete with reference magnet! 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts, 
normally closed. Rated 3amp at 120v. 14-amp 
at 240v. Size: (approx.) i á" long x 1" dia. 
Ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
is required. 10 for £2'10; P. & P. 15p. 50 for 
£8.80; 100 for £1550. FREE P. & P. over 10. 

AMPEX 7.5v. D.C. MOTOR 
An ultra precision tape motor 
designed for use in the AG20 
portable recorder. Torque 
450GM /CM. Stall load at 
500ma. Draws Sima on run. 
60orpm + speed adjustment. 
Internal AF /RF suppression. 
" dia. x 1" spindle, motor 3" 

dia. x 1) ". Originalcost £1650. 
OUR PRICE £3-30. P. & P. 25p. 
Quantity available. Mu -metal 
enclosure available 75p each. 
FREE P. & P. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 22" x 1" x 
1 * ". Travel 1 ". 90p. 
each. P. & P. 10p. 
240AC type MM4. 21b. pull, 
1-1' x1-1" x 1". Travel r" 70p 
each. P. & P. 10p. Quantity 
discounts: 10-50 10%, 50 up- 
wards 25 %. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE,approx. 
overall size: 31-" x 31" x 
21 "+ spindle*" dia. as illustrated. £2 -70. P. & P. 30p. 
Similar to above, 19rpm. £270. P. & P. 300. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. & P. 30p. 

ALL PRICES 
INCLUDE V.A.T. 

Whi st we welcome official orders from established 
companies and Educational Departments, it is no 
long r practical to invoice goods under £5. Therefore, 
please remit cash with orders below this amount. 

ELECTRO -TECH 
315/317, EDGWARE ROAD, 

COMPONENTS LTD. LONDON, W2. 
Tel : 01 -723 5667 01 -402 5580 
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SRLM 2 

THE EXCELLENT 
PERFORMANCE, 
SMART APPEAR- 
ANCE AND '! 
ROBUST CON- 
STRUCTION OF 
THIS MW /LW 
LEATHER LOOK 
RADIO, MAKES 
IT REAL VALUE 
FOR MONEY. EARPHONE 
OPERATES ON 4 PENLIGHT 
BATTS. 5 += x 5 x 28in 

REC. RETAIL 
£5.55 

SUPPLIED. 

OUR PRICE 

£4.25 

SMILEY 
SMILEY TRUELY DESCRIBES THIS 

M/W RED /YELLOW FUN RADIO 

WITH THE CHEEKY FACE THAT 

WILL APPEAL TO CHILDREN AND 

ADULTS. COMES COMPLETE 

WITH WHITE P.V.C. CARRYING 

STRAP. OPERATES ON I PEN- 

LIGHT BATTERY.34in DIAMETER. 
REC. RETAIL 

£4.57 

SMILEY FROM 
MOTEC 

£3.49 

BASF 
NEW RECORDER 

* THE LATEST HIGH QUALITY PRODUCT FROM THE RENOWNED 
GERMAN BASF COMPANY * SYTLISH, COMPACT MAINS OR BATTERY OPERATION * SUPERB TONE AND PROVISION FOR EXTERNAL LOUDSPEAKER * BUILT -IN HIGH SENSITIVITY CONDENSER MICROPHONE AND 
PROVISION FOR EXTERNAL MICROPHONE * PIANO KEY CONTROLS, RECORD METER AND AUTOMATIC 
RECORD LEVEL CONTROL * SUPPLIED WITH CARRYING CASE, MAINS 
LEAD AND 3 PIN DIN -DIN LEAD * RECOMMENDED RETAIL PRICE £39.25 

"SHARP 12" 
THE ARISTOCRAT OF PORTABLE TELEVISIONS 

* FROM THE INTERNATIONALLY FAMOUS SHARP AUDIO * & ELECTRONICS CORPORATION * INSTANTLY TURNABLE IN ALL U.K. AREAS * MAINS OR I2V BATTERY * ALL SOLID STATE CIRCUITRY FOR RELIABILITY AND 
INSTANT WARM -UP * REMOVABLE SUN SHIELD * IMPECCABLY STYLED CASE IN OFF -WHITE HIGH IMPACT 
ACRYLIC WITH FOLDAWAY HANDLE * COMPLETE WITH MAINS LEAD, PERSONAL EARPHONE 
AND UHF AERIAL * GUARANTEED FOR I YEAR * RECOMMENDED RETAIL PRICE 
£74.57 

OUR PRICE 

£43.95 

OUR PRICE 

£29.95 

TERMS (TRADE AND BULK ENQUIRIES WELCOME) * PRICES DO NOT INCLUDE V.A.T. * PAYMENT WITH ORDER ONLY * TOTAL PAYMENT = COST OF GOODS -I- P/P -A- 8% V.A.T. 

POSTAGE AND PACKAGING 
SMILEY 
SRLM 2 
RECORDER 
TELEVISION 

- 25p 

- fl25 

Eli] P.O. BOX 14 ABINGDON OXON 
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-eco--e nen 
BARCLAYCARD 

NO QUIBBLING ! 
IF THE PARTRIDGE WORLD RECORD V.F.A. SYSTEM DOES NOT SIGNIFICANTLY 

IMPROVE THE EFFICIENCY OF YOUR SHORT WAVE TRANSMITTING OR RECEIVING 

STATION- WHATEVER THE LOCATION- PARTRIDGE WILL REFUND THE PURCHASE 

PRICE (on return of resaleable goods). 

COST DELIVERED (OUR RISK) OF A COMPLETE PARTRIDGE V.F.A. SYSTEM FOR: 

RECEIVING (and if required for low power transmitting -300w. P.E.P. input) IS £26.87. 

RECEIVING (and transmitting -500w. P.E.P. input) IS £32.81. 

HIGH SIGNAL /NOISE RATIO ON RECEPTION- HARMONIC FREE TRANSMISSION! 

TRADE INS? -write or telephone 0843 (Thanet) 62535. 

POWER CUT IN PEKING CUTS YOUR POWER! 

Sensational General Coverage DX- CRYSTAL SET 

Complete with AERIAL & EARPIECE £3.56 delivered. 

Send 5p stamp for /complete /details of PARTRIDGE PRODUCTS. 

Al's Tel 
G3CED -G3VFA 
FOR EXPERT ADVICE AND 

BOXBliuf05TFlIP5 k£NT ENGLAND INFORMATION 

/, LLL T//01í /C Telephone: 0843 62535 or 62839 
evenings and weekends 

WHAT READERS SAY 

BASI ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

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

The series 
will be of ex- 

ceptional value in 
training mechanics and 

technicians in Electricity. 
Radio and Electronics. 

I have never seen manuals that are so easy to 
understand. E.S.Leyton. 
After 30 years in the Electronics industry, the 
manuals surpass any books I have studied. 

A.C.S. Dundee. 
After a 5 year course I obtained a City & Guild 
Final Certificate. I owe my success to the clear 
descriptions of your Visual Approach Method. 

L.V.Y. Launceston. 
They certainly confirm everything your readers 
say about them and I am more than delighted 
with them. They will be of great value to me in 
my job as Hospital maintenance electrician. 

A.B.Birmingham. 

GUARANTEE 

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

wV:30 liiieililuiluli r----------------- - - - --, 
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 

BROMLEY, KENT. BR2 7HP 
Please find enclosed P.O./Cheque value £ 

BASIC ELECTRICITY 5 parts £5.30 
BASIC ELECTRONICS 6 parts £6'40 
BASIC TELEVISION 3 parts £3.60 

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

NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 0.68 EF80 046 
DY61 0-85 EF83 1-03 
DY86/7 0.42 EF86 0.43 
DY802 0.46 EF86 0-90 
EABC80 1-00 EF89 0-81 
EB91 0-88 EF91 1,80 
EBC81 0-76 EF92 1-40 
EBF80 0-60 EF95 185 
EBF83 0-09 EF183 0-60 
EBF89 0-68 71E184 0-00 
EMS 0-76 E1190 0-56 
EC88 0-77 EL34 0-96 
ECC81 045 E1.36 1.05 
ECCB2 0,48 EL81 0-90 
ECC83 0-46 EL84 0-47 
ECC84 0.56 EL86 0.56 
ECC85 0-68 EL88 0-96 
ECC88 0.75 EL95 0-70 
ECC189 071 0191 1-81 
ECF80 066 ELL80 1-80 
ECF82 0.78 EM84 118 
ECF86 0.71 EM87 1-18 
ECRU 1-00 EY61 0-88 
ECH83 1.00 EY86/87 0.42 
ECH84 0.78 EY88 0-64 
ECL80 0-63 EZ80 0-51 
ECL82 0.81 EZ81 0.40 
ECL83 0-68 G8601 0-90 
ECL86 0-88 GZ34 0-78 

PC86 075 
PC88 0.75 
PC97 0-45 
PC900 0-58 
PCC84 052 
PCC88 0-80 
PCC89 0-65 
PCC189 0-85 
PCF80 0-51 
PCF82 180 
PCF86 0-85 
PCF200 0-85 
PCF201 0.87 
PCF801 0-85 
PCF802 0-71 
PCF806 0-66 
PCH200 0-88 
PCL82 0.54 
PCL83 0-86 

PCL85 0-88 
PCL86 0-88 
PCL805/85 

0.68 
P13600 1-55 
PFL200 0.80 
PL36 0-88 
PL81 0-75 
PL81A 0-88 
PL82 0-50 
PL83 0.98 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZ1 0-60 
AZ31 0-65 
CBL31 1.20 
CL33 1-60 
CY31 0-50 
DAF91 0.80 
DAF96 0-60 
DCC90 1-86 
DF91 0-80 
DF98 0-60 
DK91 Od6 
DIM 0-70 
DK96 0-60 
DL92 0-40 
DL94 0-48 
DIAS 0.65 
DY86/7 0-86 
DY802 0.87 
EABC80 088 
EAF49 076 
EB91 0.82 
EBC38 1-00 
EBC41 0-76 
EBC81 0.88 
EBF80 040 
EBF83 0-40 
EBF89 0-82 
EBL31 1-60 
ECC81 0-40 
ECM 083 
ECC83 0-88 
ECC84 0-80 
ECM 0-40 
ECC88 0-40 
ECH36 1-25 
ECH42 1-00 
ECH81 0'80 
ECH83 046 
ECL80 0-55 
ECL82 0-85 
ECL83 0-70 
ECL86 0-40 
ECLL800 8.20 
EF37A 1-20 
EF39 120 

EF80 0-26 
EPOS 0-85 
EF86 0-80 
EFBB 0.28 
EF91 0-37 
EF92 0.50 
EF96 0.40 
EF98 0-76 
EF183 0-80 
EF184 0-86 
EL32 0-60 
EL38 1-75 
EL34 0-60 
ELIO 000 
EL37 260 
EL41 0-00 
EL42 0-90 
EL84 0.28 
F.L95 0-40 
ELL80 1-25 
EM80 0-46 
EM81 0-80 
EM84 0-85 
E1485 100 
EY61 0-40 
EY86 0-40 
EZ40 0-75 
EZ41 0.76 
EZ80 0-28 
EZ81 0d9 
GY601 0-90 
GZ30 0-46 
GZ32 0-50 
GZ34 085 
GZ37 1d5 
HN309 1-60 
KT61 1.76 
KT66 2-50 
KT81 (701) 

1-80 
KT81 1.75 
KT88 290 
KTW61 1-00 
211714 1-00 
N78 2-75 

PC86 0-60 
PC88 0-60 
PC97 0-50 
PC900 0P48 
PCC84 0.40 
PCC88 0.55 
PCC89 0-60 
PC0189 0-60 
PCF80 0-40 
PCF82 085 
PCF86 0-60 
PCF801 0-60 
PCF802 0-50 
PCF805 0-90 
PCF806 0-76 
PCF809 0-90 
PCL82 0d5 
PCL83 0-66 
PCL84 0-45 
PCL85 0-60 
PCL86 0-45 
PCL805/85 

0-60 
PD500 180 
PEN45 075 
PL36 0.83 
PL81 0-50 
PL82 0-45 
PL83 0-45 
PL84 040 
PL500 0-80 
PL504 0-80 
PL608 0.90 
PL609 1-55 
PL802 0-95 
PX4 3.50 
PX25 8-50 
PY33 0-68 

PY82 0.85 
PY83 0-38 
PY88 0-40 
PY500 1-05 
PY811800 0-50 
PY801 0.50 

EXPRESS 
POSTAGE 
8p for 1 Valve. 
Each additional Valve 
add 29. 

PL84 
PL504 
PL608 
PL509 
PL802 
PY33 

0-68 
0-88 
1-05 
155 
098 
0-68 

30015/ 
PCF800 1.05 
30017 1.00 
30018/ 
PCF805 0.90 
30F5/PF818 

FY81/800 0-50 1-10 
PY82 0.55 30FL1/ 
PY88 0-60 PCE800 0.75 
PY600A 1-05 30FL2 0.75 
PY800 0.50 30FL12 105 
PY801 0-50 30FL14 0.85 
1726 1-00 S0L1/PCC84 
17191 1.00 052 
U193 
17ABC80 
UBC81 
UBF89 

0.50 
0-90 
0.70 
000 

30L15/PCC805 
1.05 

30L17 0.90 
UCC86 0-80 30P4MR 1-80 
UCH81 1.00 30P12/PC801 
17CL82 0-70 1.05 
UCL83 0-70 30P19/PC802 
17F89 080 1-00 
1/184 
UY85 
6/30L2/ 

0-95 
0-50 

30PL1/PCL801 
0-95 

ECC804 1.00 SOPL13/ 
8F23/EF812 PCL800 1d0 

105 30PL14/ 
3001/PCF80 PCL88 1.25 

0.51 30PL15 1.05 

85.41 8-00 6J6 0-30 
8P61 0-75 637M 0.45 
T41 100 637G 0-40 
LT14 0-75 6K6GT 0.75 
U25 0-86 6K7M 0.45 
U26 0.86 6K7G 0.35 
13191 , 0-75 60ßM 0.70 
UABC80 0-40 BKGG 0.45 
UAF49 0.76 6026 1.00 
UBC41 0-75 SLOG 0.55 
UBC81 0-45 6Q7M 0.50 
17111130 0-40 BQ7G 0.50 
UBF89 0-40 68L7GT 0-48 
UCC86 0.46 68N7GT 0.48 
UCH42 
UCH81 

0-76 
040 

68Q76T 0.60 
6Ú6G 0.75 

UCL82 0-86 MG 0.40 
UCL83 0-70 6V6GT 0.50 
UF41 076 6X4 0.40 
UF89 0.40 6X56 0.45 
UL41 0-86 6150T 0.45 
UL84 0-48 768 0.76 
UY41 0.48 767 0.70 
171,85 0-40 705 1.80 
VR]05-30 0-40 706 0.75 
VR150-30 0-40 7H7 0.70 
0A2 0-40 7117 0.76 
OB2 0-40 787 2.25 
1R5 046 7Y4 0.75 
185 0-80 12AT6 0.40 
1T4 0-80 12A17 0.40 
384 0-40 12AU6 0.45 
3V4 0-70 12AÚ7 0.38 
5R4GY 0-80 12AX7 0.88 
6U4G 0-40 12BA6 0.46 
5V40 0-60 12BE8 0.60 
6Y3GT 0-46 3001 0.40 
624G 0.46 30015 1.06 
6/30L2 0-90 30017 1.10 
6AK6 0.40 30018 0.90 
6AM5 1-00 30E6 1.10 
6AQ5 0-45 30FL1 0.80 
6.4070 085 30FL2 0-75 
BATE 0-45 30FL14 0.90 
BAU6 0-80 30L15 1.05 
6BA6 
BBEB 

0-28 
0-85 

30L17 0.95 
613116 075 SOP4MR 1.80 
6BJ6 0-56 30P12 105 
6BQ7A 0-55 30P19 1.00 
6BR7 1-00 30PL1 0-95 
61037 
6BW6 

1-85 
0-90 30PL18 1-20 

6BW7 0-90 30PL14 1.25 
604 0-35 36W4 0.50 
6CD6G 180 35Z4GT 0.70 
OCHS 1-40 50CD6G 1-20 
6CW4 
6F23 

1-00 
1-05 807 0.50 

6F25 1.00 813 ITT 613 
6E28 0-70 813 170811 
6J5M 0-65 65.75 
6J5G 0-45 866A 1.00 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, l.C's offered 
are new and branded. 
Manufactured by Mul- 

4p for Drat Transistor, 
for each additional add lard, Texas, RCA, Fer- 
1p. ranti, Motorola, ITT, 

AA119 
AAZ13 

0.7 
0.10 

BD132 0.50 
BF115 0-22 

Fairchild, Lucas, etc. 
Quantity discounts on 

AAZ15 
AC] 07 

0-10 
035 

BF167 025 
8E173 0.28 application. Send SAE 

AC126 
AC127 

0d5 
0d5 

8E179 0-33 
BF180 0-35 for full lists. 

AC128 Od0 BF181 0.35 
AC176 0.25 8E194 Od8 
AC187 0.20 BF195 0-13 0016 1.00 ZTX501 0.15 2E2904 0-20 
AC188 Od0 11E197 0.15 OC20 2.00 ZTX503 0.16 2N2904A 0-25 
ACY21 0d2 13E200 0.32 0023 1.25 ZTX531 0.25 2E2905 0-SO 
ACY39 0.85 BF861 0d5 0025 0.40 ZTx550 0.18 2N2905A 0-26 
AD140 0-50 BF898 0d5 0028 0.70 1E014 0.08 2E2906 Odo 
AD149 0-50 BFX29 0d8 0035 0.55 IN4001 0.6 2E2926 0.10 
ADi61 0-39 BFX88 0.22 0036 0.65 IN4002 0.7 2213053 0.20 ADM 039 BFY50 Od0 0042 0.40 1274003 0.8 2N3005 0-60 
AF115 0.25 BFY51 0-20 0044 0-18 IN4004 0-8 2173525 0-80 
AF116 0 2 BFY52 0-20 0045 0 -18 I174005 0.10 2E3614 0.69 
AFI17 0-20 BFW10 0-61 0071 0.15 IN4006 0.12 2N3615 0.65 
AF186 0-40 BY100 0-15 0072 0-25 IN4007 0.15 2E3702 0.11 
AF239 044 BY126 0-14 0076 0.30 1E4009 0.08 2673703 0.12 
AOY27 0-80 BY127 0-15 0077 0-55 1E4148 0.08 2273704 0-14 
ABY28 0-25 BZX61 series 0081 0-28 18921 0.07 2213705 0.12 
BA102 025 0.20 008113 0-28 I82033 Odo 2E3706 0.10 
BA115 010 BZY88 aeries 0Ç81Z 0.45 182051A 0.10 2E0707 0-15 
BC107 012 0-10 0083 0.25 I02100A 0.20 2E3708 0-07 
BC108 012 CR81.05 0-30 00140 0.05 I83010 0.25 2E3709 0.10 
BC109 012 01181-40 0-45 00170 0-25 221696 0.15 2E3710 0.11 
BC713 010 C1183-05 0-40 00171 0.80 2E697 0.15 2E3711 0-11 
BC117 0 2 CR83-40 0-55 00200 0.55 227708 0.10 2E3819 0J6 
BC143 030 MJE340 0-50 00201 0-80 2N706A 0.12 2273820 0.60 
BC147 0-12 MJE370 0-68 00202 0.90 2E1131 0d6 2E3823 0.60 
BC148 0-10 MJE520 0-85 00203 0.55 2271132 0d6 2E3903 0.15 
BC169C 0-14 MJE2955 1-10 OCP.71 1.00 2E1302 0.18 2673904 0-20 
BC182 0-12 MJE3056 076 ORP12 0.55 2E1303 0.18 2E3905 025 
BC182L 
BC184L 

012 
0-18 

MPF102 0-40 ORPB0 0.45 
MPF103 0.36 TI005 Odo 

2E1304 
2E1305 

012 
0-22 

2E3906 016 
3E4058 0.15 

BCY32 120 MPF104 0.85 TIC44 0.29 2E1305 O-28 2274059 0.10 
BCY33 0-88 MPF106 0-48 TIC226D 1.50 2E1307 0-28 2214000 0-18 
BCY34 045 NKT404 0-60 TIL200 0-25 2E1308 0.88 2004061 0-18 
BCY70 
BCY71 
BCY72 
BCZ11 
BD121 
BD124 
BD131 

0-16 
Od0 
016 
0.85 
1 00 
080 
045 

OA5 0-80 ZTX107 0.12 
0A10 0.40 ZTX108 0-10 
0/.79 0-10 ZTX300 0.14 
OA81 0-10 ZTX301 0.14 
0A91 0 7 ZTX302 0.20 
0A200 0.08 ZTX3o4 0 -24 
OA202 0-10 ZTX500 0.16 

2E1309 
2E1613 
2E1614 
2E2147 
2E2160 
2N2369A 
2212646 

0.80 
020 
0.45 
0.75 
1.00 
016 
0-50 

2E4062 0.14 
2E4289 0.20 
311141 6d1 
40380 0.49 
40361 0.45 
40369 0.40 
40430 0.85 

8E7400 0-26 8167425 0.87 8/47473 0.44 0E74107 0-51 6N74157 1.09 
0E7401 0-20 8x7427 0.87 8x7474 0-48 81774110 057 8N74170 2-88 
8677402 0-20 8x7428 0.43 8x7476 0.69 8E74111 086 BN74174 180 
8E7403 0.20 8x7430 0-00 8x7476 0.45 8E74118 1-00 BN74176 1-29 
8E7404 0-20 8277433 0-57 81.7'7480 0.80 8E74119 1-92 6N74176 1-44 
8E7405 Odo 8E7433 0.43 0N7482 0.87 8E74121 OP67 82174190 2-80 
8E7406 0.40 8E7437 0.48 8x7483 1-20 8E74122 0-80 13x74191 2-80 
0E7407 0.40 8E7438 0.43 8x7484 1.00 8E74123 1-44 BN74102 2-30 
8677408 0-25 13E7440 0-80 8x7480 0-50 8E74141 1-00 10174193 2-30 
0E7409 0.38 8N7441AN 8N7490 0.76 8E74145 1-44 10774194 1-72 
9307410 Odo 0.85 8N7491AN 0E74150 2.80 8N74196 1-44 
0E7411 0-28 8N7442 0.85 1.10 8E74141 1.15 50174196 1-58 
21E7412 0.28 8N7480 0-20 8N7491 0.76 8E74154 2-30 85174197 1-68 
8E7413 0-80 8E7451 0-20 8x7403 0.76 82774155 1-15 SN74198 8-16 
8E7416 
8167417 

0.80 
0.80 

8167453 0-20 8x7494 0-85 
8E7454 Odo 8E7495 0.85 

8E74156 i15 61574199 2-88 

DIL 14 pin I5p 
SOCKETS 16 pin 17p 

8277420 
0217422 
8E7423 

0020 
0-28 
0.40 

8N7460 0.20 0N7496 1-00 
8277470 0.88 8E7497 4.82 
8E7472 0.38 8E74100 2-16 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

e OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8'00 p & p 25p 

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

RSTVALVE MAIL ORDER CO. 
ióa Wellfield Rd., London, SW16 263 
Tel: 01 -677 2424 Telex: 946 708. 
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R C 
,°.WOO.:,MUTA 

FOR AUDIO 
ON A BUDGET 

PUSH BUTTON CAR RADIO KIT 
The 
Tourist II 
NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on which 
no soldering is required. All connections are simple 
push fit type making for easy assembly. 

Fine tuning push button mechanism is fully built and 

tested to mate with printed circuit board. 

Car Radio Kit £7.70 + 55p p p 

Tourist Mk.1 kit still available- 

price f6.60+55p. p &p. 
See July issue for full specification 

Technical specification: 
(1) Output 4 watts R.M.S. output. 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 five push 

buttons for station selection, illuminated tuning scale 

covering full, medium and long wave bands. 
Size chassis 7" wide, 2" high and 4,, s "deep approx 

NO SOLDERING 

REQUIRED! 

Speaker including baffle and fixing strip £1.65 +23p. pitp. 
Car Aerial Recommended -fully retractable and locking 

f1.37 +20p. postage Et packing 

SOUN '1 
I FOR LÉS3THAN D 

£19.00 
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. 
Specifications: For the technically minded: - 
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" x 8" x 4 ". Complete deck and cover in closed position approx. 15 1" x 12" x 6 ". 

Complete only f 1 8.95 +f1,60 p Er p. Extras if required. Optional Diamond Styli £1.37. 
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give 

optimum performance, £3.85. 
De -luxe model available in white PVC. Incorporates BSR deck with cue/pause control. 

price £20.55+ E1.60 p tr p. 

BUILD 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 - 
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV 

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

STRACK 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 eleswhere at 
£24.00 approx. Yours for only 

£10.95 -f- 90 p Et p 
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COMPLETE" 
STEREOSYSTEM 

System!. X5100 
40 Watt Amplifier. Viscount IV - R102 now 20 watts per channel. 
System I includes: 
Viscount III 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 C, 10W!â 1kHz 0-1%. P.11.7 (for ceramic 

cartridges) 150mV into 3 Meg. P.11.2 (for magnetic cartridges) 4mV 1 kHz into 47K. equalised 
within ±1dB 0.I.4.Á. Radio 150mV into 220K. (Sensitivities given at full power). Tape out 
facilities: headphone socket, power out 250011 per channel. Tone controls and filter 
characteristics. Bass: +12dB to -17dB z7z 60Hz. Bass filter: 6dB per octave cut. Treble control: 
treble +12dB to -12dB (â. 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. 13,1 "x 9 "x 32 ". 
Garrard SP 25 Mk III deck with magnetic cartridge, de luxe plinth and hinged cover. 
Two Duo Type II matched speakers - Enclosure size approx. 17 "x 10; "x 6" 
in simulated teak. Drive unit 13 "x 8" with parasitic tweeter. 10 watts handling. 

Complete System £51.00 

System 2. £6900 
Viscount III amplifier (As System I) 

Garrard SP 25 Mk III deck (As System I) 

Two Duo Type IIIA matched speakers- Enclosure size approx. 31 "x 13 "x 11-1" 

Finished in teak veneer. Drive units approx. 132 "x 811," with 3;" HF speaker. Max. power 
20 watts, 8 ohms. Freq. range 20Hz to 20kHz. 

Complete System £69.00 

PRICES: SYSTEM 1 PRICES: SYSTEM 2 

Viscount Ill R102 Viscount III 8102 
amplifier £24.20 + £1 p 0 p amplifier £24.20 + £1 p ft p 

2 Duo Type II speakers £14.00 + £2.20 p f} p 2 Duo Type Ill A speakers £39.00 + £4.00 p fi p 

Garrard SP 25 with 
Mag. cartridge 
de luxe plinth 
and hinged cover 

' Garrard SP 25 with 
Mag. cartridge 
de luxe plinth 

£21.00 + £1.75 p h p and hinged cover 

total: £59.20 

Available complete for only: 

£51.00 
+£3.50pftp. 

£21.00 + £1.75 p Et p 

total : £84.20 

Available complete for only 

£69.00 
+£4.00pftp 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 
20 WATT 
SPEAKER SYSTEM 
System consists of a 13"x 8" (approx) 
eliptical woofer unit with a 8" x 5" 
(approx.) mid range unit incorporating 
parasitic tweeter and crossover 
components. 
Technical Specification: 
Bass Unit 
Flux density -100 K, speech coil -12', 
Cone, Triple laminated paper with 
P.V,C. surround. 
Mid Range Unit 
Flux density -33K, speech coil-1" with 
parasitic tweeter. 
Power Handling 
20 watts R.M.S., impedance -8 ohms, 
frequency response - 20 Hz to 
18,000 Hz. 

OUR PRICE 
£6.60. Complete 
+90p p Et p. 

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 pftp 

950 
KIT 

Five matched speakers and crossover unit 
for handling up to 45 watts, frequency 
response from 20 to 20,000 Hz. 
Huge 19" r 14" (approx.) high efficiency 
Bass -Speaker with 16,500 -gauss magnet 
built on a heavy diecast frame. 
The four 10,000 gauss tweeters, each 31" 
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 £44.00. 

Special Offer 
OUR.PRICEf19.50 +f1'50pftp 

FOR DISCO PAGE AND DETAILS OF HOW TO ORDER -TI/RN OVER,.. 
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PORTABLE DISCO CONSOLE 
INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with 
volume control, switched input for auxiliary with volume control, bass and treble controls, 
volume control and blend control for turntables. 
Two B.S.R. single play professional series decks, fitted with ceramic cartridges and diamond 
styli. 
The turntables are designed and precision engineered. They combine clean modern styling 

with superb reproduction. Their many special features include square section aluminium 

tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus 

pressure control for perfect tracking), and conveniently grouped easy to read linear controls. 

The turntables have viscous cueing devices which allows the tonearms to be placed or lifted 
at any point on the record. 

The two lightweight cartridge shells have slide -in- holders to facilitate easy inspection of 
needles and cartridges. 

TECHNICAL SPECIFICATION: ' 

Pre -amp - Output - 200mV. Auxiliary inputs - 200mV and 750mV into 1 meg. 

Mic input - 6mV into 100K. 240 volt operation. 
Turntables capacity - 7", 10" or 12" records. 
Rumble, wow and flutter - Rumble - Better than -35dB. Wow - Better than 
0.2 %. Flutter- Better than 0.06% (Gaumont kalee meter). 
Finish - Satin black mainplate with black turntable mat inlaid with brushed 
anmininm trim- Tonearm and controls in black and brushed aluminium. 

DISCO 50 

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 470K. Each pair of inputs 
controlled by separate volume control. 2 inputs at 200mV into470K. 
Size: 19rx 102 "x 8" (approx.) Amplifier £27.50+£1.50 p. fi p. 

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780 
(as illustrated on previous page) Complete £55.00 --f4.00 pap. 

Console size- Unit Closed -17í"x 13; "x 8f" (approx.) 
Unit Open - 35á "x13á "x40 "(approx.) 

This disco console is ideally matched for the Reliant IV and Disco 50 or any 

other quality amplifier. 
The unit is finished in black PVC with contrasting simulated teak edging 
diamond spun control knobs with matching control panel. 

Yours for only £39.00 +£3.50 P. ft P. 

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 *4 electrically mixed inputs. *3 individual mixing controls. 
*Separate bass and treble controls common to all 4 inputs. 
*Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry. 
*Attractive styling. 

INPUT SENSITIVITIES 
-Input -1.) Crystal mic. guitar or moving coil mic, 2 and 10mV. 
(Selector switch for desired sensitivity). 
-Inputs -2), 3), 4). Medium output equipment - ceramic cartridge, tuner, 
tape recorder, organs, etc.- all 250mV sensitivity. AC Mains, 240V operation. 
Size approx:12 rx 6 "x 3f". 

£15.00 + 60p. post a. pack. 

DO NOT SEND 
YOUR CARD 

41 
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. 
Just write your order giving thus * 
your credit card number Send stamped addressed envelope. 

MORMINEENXIMIAMMEWIR 
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RECORD PLAYBACK HEADS 
(TRUVOX) 
Individual prices of these are: 
2 track record playback heads 50p each. 
4 track record playback heads 72p each. 
Erase heads are also available separately: 
2 track 33p; 4 track 55p. 
MV metal mounting shields 39p each. 
2 track -heads already fixed on heavy mounting 
Plato wish shield £1;22. 

DRILL 
CONTROLLER 
NEW !KW MODEL 
Electronically changes 

speed from approxi- 
mately 10 revs, to 

maximum. Full power at all 
speeds by linger -tip control. 

Kit includes all parts, case, 
everything and full instruc- 

tions. £1.95 plus 25p post and 
insurance. Made up model also 

avallable. £2.95 plus 25p post & p. 

TIME SWITCH 
Smith's mains driven clock with 
15 amp switch, also notes 
showing how you can wake up 
with music playing, kettle 
boiling or come home to a warn 

- house, warn off burglars, keep 
pets warns, halve your heaties 
bills, etc. £1.95. 
EXPERIMENTER PRINTED 
CIRCUIT KIT BUILD 60 
INTERESTING PROJECTS 
CONTENTS: (1) 2 Copper Laminate Boards 4 /in. 
X ltin. (2) 1 Board for Matchbox Radio. (3) l 

Board for Wristwatch Radio, etc. (4) Resist 
(5) Resist Solvent. (6) Bichant. (7) Cleanser/ 
Degreaser. (8) 16 -page Booklet Printed Circuits 
for Amateurs. (9) 2 Miniature Radio Dials SW/ 
MW /LW. Also free with each kit. (10) Essential 
Designs Data Circuits, Chassis Plans, etc. for 60 
TRANSISTORISED PROJECTS. Circuits to 
suit e, nr e.m ir, a mart=. Price It post paid. 

TELESCOPIC AERIAL 
for portable, car radio or 

msmitter. Chrome plated- - 
s. sections, extends from 7¡ to 

47m. Hole in bottom for SEA screw. 
42p. KNUCKLED MODEL FOB l' 11 65 p 

EXTRACTOR FAN 
Cleans the air at the rate of 
10,000 cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc., it's so quiet it can 
hardly be heard. Compact, 5t" 
casing with 50" fan blades. 
Kit comprises motor, fan 
blades, sheet steel casing, pull 
switch. mains connector, and 
fixing brark Os. £275 -i "O: 
is 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the famous Plessey Company. A '.. c- 
in-a- lifetime offer of Micro- electronic devices well below cost of manufacture. 
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not 
sub standard or seconds. 4 of the ICs are single silicon chip GP amplifiers. 
The 5th is a monolithic NPN matched pair. Regular price of parcel well over £5. 
Full circuit details of the ICs are included and in addition you will receive a list 
of many different ICs available at bargain prices 25p upwards with circuits and 
technical data of each. Complete parcel only £1 post paid. 
DON'T MISS THIS TERRIFIC BARGAIN. 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on switch plate to fit iu 
place of standard switch. Virtually no radio interference. 
Price £295, plus 20p post and insurance. Industrial mode I 

5A £ 330. Not on plate. 

MULLARD UNILEX STEREO 
There is no doubt that it is a good 
system, we believe that for the money 
it is without comparison. We demon- 
strate gladly at our Tamwortb Road 
depot. Prices of the individual items 
for this: - 
1 Unilex Amplifier Ref. EP.9000 £1.80 
1 Unilex Pre -Amp Ref. EP.9001 £1.80 
1 Unilex Power Unit Ref. EP.9002 £2.80 
1 Control panel kit with spun aluminium 
faced knobs £3.30 Or the complete outfit- £11.30 post paid Pair of 
15 ohm speakers made by E.M.I. are also available if required, £3.80 
the pair. No extra postage if ordered with the above, otherwise add 25p 

SYSTEM 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 

ntatelanl Is amp í0:+eí ::, ng. :sod ,n /off switch with neon warning light. Supplied 
complete with .6 feet of Hex cable. Wired up ready to work. £275 plus 25p P. & P. 

THIS MONTH'S SNIP 

Latest BSK Record Changer with ceramic Stereo 

Cartridge £8.95 and if purchased at the same time teak 
veneered wooden plinth and Perspex cover for only 

£4.00 instead of £4.95 P. On P. £1 on one or both items. 

RADIO STETHOSCOPE 
Easiest way to fault find - traces signal from aerial to 
speaker-when signal stops you've found the fault. 
Use it on Radio, TV. amplifier, anythinc . .inlets 
kit comprises two special transistors 
and all parts including probe tube am! 
crystal earpiece. £2.20 twin stetho - -- 

instead of earpiece 83p extra pu ' -,' 
ins. 20p 

SWITCH TRIGGER MATS 

Ito thin is undetectable under carpet but eoi s,c itch on 
with slightest pressure. For burglar alarms, shop doors, 
etc. 24in x 18in £1.89. 13in x 10in £1.21. 

SHORTWAVE CRYSTAL SET -- 

Although this uses no battery it gives really amazing results. You will so:,,. 
an amazing assortment of stations over the 19.25.31.39 & 49 metre bands- - 

Kit contains chassis front panel and all the parts. £1.25- crystal earphone Sap. 

s FOR , 

rr tl 
ELECTRIC MOTORS 

7 pus ertul I.:l ..r, ,m,...m!. - :,- íi;.'ì lb, kass 
and power models. Output and types vary to 
make them suitable for hundreds of different 
projects -tools, toys, models, etc. All brand new, 
reversible and for It to 12v. Bats., wiring dia- 
grams included. Post and VAT 30p. 

FREE Details of how to make 
miniature power station. 

HI -Q TUNER COMPONENTS 
For experimenting with the ZN414. 
KIT NO. 1. Plessey Miniature Tuning Condenser 
with built -in LW switch and 3in ferrite slab and 
litz wound MW coil, 72p. 
KIT NO. 2. Air space.; tuning condenser bin. 
ferrite rod litz wound MW and LW coils. 94p. 
KIT NO. 3. Air spaced TC with slow motion 
drive 8in, ferrite rod, with litz wound LW and 
MW coils, £1`10. 
KIT NO. 4. Permeability tuner with fast and 
slow motion drive and LW loading coils, 50p. 

TERMS: - 
Add 10% V.A.T. 
Send postage where quoted -other 
items, post free if order for these 
items is £6.00, otherwise add 30p. 

HORSTMANN "TIME AND SET" SWITCH 
(A 30 amp Switch). Just the thing if you wand to come home 
to a warm house without it costing you a fortune. You can 
delay the switch on -time of your electric fires, etc., up to 
14 hours from setting time or you can use the switch to give 
a boost on period of up to 3 hours. Equally suitable to 
control. processing. Regular price probably around £5. 
Special snip price £1.05, p. & ins. 23p. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifiers. Adjustable output 6v., 9v., 
12 volts for up to 500mA (class B working). Takes the place of any of the fol- 
lowing batteries: PP1, PP3, PP4, PP6, PP7, PP9 and others. Kit comprises: 
mains transformer rectifier, smoothing and load resistor, condensers and instruc- 
tions. Real snip at only £1.10, plus 20p postage. 

I CHIP RADIO 
Ferrantï s latest device ZN414 gives result better than superhet. Supplied 
complete with technical notes and circuits. £1.38 each. 10 for £11-11. 

LIGHT SWITCH KIT 
Light switch kit. Comprises photo resistive cell, solid 
state relay, resistors and condenser. This is mains operated 
and will switch up to 350W (lx amps), price £1 with cir- 
cuit. Much higher loads can be switched if used in con- 
junction with relay type JB7 which is also available 
price 90p with circuit. 
Photo Resistive cell mounted on switch plate with Slie, 
and protective cover, £1 (as illustrated). 
Light switch kit with this, £1.78. 
Light Switch 
The above kit made up ready to work and tested, £2.85. 

MULTI -SPEED MOTOR 
Six speeds are available 500, 850 
and 1,100 r.p.m. and 8,000, 12,000 
a 15,500 r.p.m. Shaft is } in. 
diameter and approximately 1 in. 
long. 230/240v. Its speed may be 
further controlled with the use of 
our Thryrister controller. Very 
powerful and useful motor size 
approx. 2 in. dia. X b in. long. 
Price 97p plus 23p postage and 
insurance. 

MULLARD AUDIO AMPLIFIERS 
All in module form, each 
ready built complete 
with heat sinks and 
connection tags, data 
supplied. 
Model 1153 500mW 

power output 729 
Model 1172 750mW 

power output 94p 
Model EP9000 4 watt 

power output £1'80 
EP 9001 twin channel or 

stereo pre amp. £1.99 
SPIT MOTOR 

200 -250V induction motor, 
driving a Carter gearbox 
with a 11." output drive 
shaft running at 5 revs 
p.m. Intended for roasting 
chickens, also for driving 
models - windmills, colour- 

ed disc lighting effects, etc. £2.05 plus 20i, , st 
and ins. 
NUMICATOR TUBES 
For digital instruments, counters, timer. 
clocks, etc. Hi -vac XN.3. Price 99p each. 
10 for £9. 

SEALED RELAYS 
STO sealed relays. Makers type ref, 6945. I': ese ate 
meta/ encased plug in with two pairs changeover 
contacts. Approx. size lb" high x 1" x } ". 
We understand these are vacuum sealed. Two 
types available 6v (45 ohms coil price £1.50; 24v 
(700 ohms coil) price £1'75. 
STO sealed relay. Again, type 6945, sealed metal 
case plug in but for 12v operation (170 ohms coil) 
and with 2 pairs normal open contacts. £1.25. 
WALL THERMOSTATS 
Wall mounting and in a handsome plastic ca 
(Cream and beige). Adjustable by slider (lockable) 
and may be set to control temperatm - 
aromnd freezing through to 50 °C. The slid, 
panel is engraved and indicates (frost , - -_- 
t warm) (very warm), etc. The thermosta, 
will control heaters, etc., up to 15 amp a, 
normal mains voltage and is ideal n 

living room, bedroom and greenhouse -. 
etc. Price £1.85. Don't miss this. 

20 WATT CAMPING LIGHT 
Also makes good car emergency light. TI, . n -. - -, 

standard 2 foot 20 watt tube and operates from 
a 12v. car battery drawing approx. IA. This gives 
illumination per amp /hour of battery life far in 
excess to filament lamps and in fact to the minis- 
! e 8 -13 watt camping lights often offered. 
complete unit ready to operate, in strong white 
enamelled metal frame. These would normally 
sell at £6, are used but slightly soiled and we 
"der these at £4.50 plus 40p pnsi and packing. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit con- 
ditions. All parts 
and instructions to 
make. £2.48. 

6 DIGIT COUNTER 
Resettable. 440 ohm coil up 
to 25 impulses per second. 
Ex- equipment but guaranteeiI 
perfect, £220 each. 
4 digit counter as specified fur 
telephone charge calculator 75p. 

PRESSURE SWITCH 
Containing a 15 amp. change ovet 
switch operated by a diaphragm 
which in turn is operated by air 
pressure through a small metal tube. 
The operating pressure is adjustable 
but is set to operate in approx. 10 in. 
of water. These are quite low pressure devices and 
can in fact be operated simply by blowing Into 
, he inlet tube. Original use was for washing 

, achines to turn off water when tub has reached 
orrect level but no doubt has many other 

:u'pli,atinns £1.38, each. 

12 VOLT I( AMP 
POWER PACK 
This comprises doable. 
wound 230/240V mains 
transformer with full wave 
rectifier and 2000 m /f /d/ 
smoothing. Price £2.20 + 
P. & p. 20p. 

Heavy Duty Mains Power Pack' Output voltage 
adjustable from 15 -40V in steps -maximum 
load 250W -that is from 6 amp at 40V to 15 amp 
at 15V. This really is a high power heavy duty 
unit with dozens of workshop uses. Output 
voltage adjustment is very quick -simply inter- 
change push on leads. Silicon rectifiers and 
smoothing by 3,000tnF. Price £833 plus 65p post. 

J. BULL (ELECTRICAL) LTD 
(Dept. P.W.), 102/3 TAMWORTH RD., 

CROYDON CRO IXX. 
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BUYERS' GUIDE 
AS we promised a few months ago we are publishing 

for the first time the P.W. Buyers' Guide to Radio and 
Electronic Components. This has resulted from the 

years of experience we have of the several problems that we 
hear about from you, the readers. 

Components form the basic requirements to building up 
a project and it can be argued that Practical Wireless is 
probably more involved in the problems of electronic 
component demand and supply than any other magazine 
of its kind. It is fitting therefore that we should launch this 
Buyers' Guide. It has not been possible to deal with every 
detail in the limited space available and certainly does not 
pretend to satisfy every reader's requirements. What we 
do aim to provide is a ready reference to component sym- 
bols used in circuit diagrams and a directory of those 
suppliers in the retail trade who have responded to our 
request for information on their trading policies and 
product lines. We are also pleased to welcome the assist- 
ance provided by these component suppliers who have 
taken space for their own personal announcements. 

The fact that the response was at least up to our 
expectations confirms the value of such a service to the 
readership. We hope you will find something useful in this 
for your own personal needs. 

We must point out that, in order to give this exercise the 
treatment it requires, it has been necessary to divide the 
Guide into sections. We do appreciate the problem that 
this may present to a few readers, but it would otherwise 
have been necessary to make it a separate book for which 
there would have been an additional charge. To offset 
this fact we have presented more than half of the Guide as 
extra pages, specially printed and added to the normal 
magazine this month; the remainder is included in the 
next three issues. We can now offer all this information in 
a form exclusive to P.W. readers at no extra cost to you. 
if you find, when you have the complete guide, that there 
are other aspects that you would like to have seen, related 
to buying components, then drop us a line and tell us. 

For those readers, and that must be everyone, who are 
still looking for interesting projects to read about or make 
up, stay with us because we have more superb designs 
coming. This month we present a top rated project to beat 
other designs -an f.m. tuner. The designers said that they 
developed this because there were no other published 
do- it- yourself f.m. tuner designs that they felt were good 
enough. And that is certainly one way of looking at it. 
See us at the Audio Fair! 

The November issue should be published before 
the Audio Fair and the Motor Show, so make 
sure you do not miss out on our. Add -on Stereo 
Hi -Fi units. Also we shall have the second 
section of the P.W. Buyers' Guide. 
Look out for the December issue in which we 
give you completely free of charge the Practical 
Wireless screwdriver. 
(All advanced details are subject to the current industrial situation) 
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P.O. get PCM gear 
MAR'CONf Communication 

Systems, a GEC - Marconi 
Electronics company, has 

received its largest single order 
for PCM equipment from the 
British Post Office, valued at £112 
million. 

This follows a contract from the 
Post Office last October for £114 
million worth of similar equip- 
ment and brings total PCM sales 
to the Post Office to £1412 million. 

Most of the 24 channel equip- 
ment in the latest contract is 
destined for the London Tele- 
communications Region, but some 
will be used in the Eastern Region 
and Scotland. Delivery will be in 
two phases during the first half 
of 1975. 

Pulse code modulation was de- 
veloped specifically as a method 
of increasing the capacity of 
existing cables. Its use makes it 
possible to increase the number 
of telephone circuits by up to 12 
on a single pair of wires. 

PCM has obvious advantages in 
built up areas as an alternative 
to expensive and inconvenient 
cable laying. It has also been 
proved effective in rural areas 
where demand for telephones 
and pressure on the system has 
increased over the past few years. 

University of Durham 
Radio Society 
IT is proposed to start a Univer- 

sity Radio Society, and the 
callsign of G4DUR has been 

provisionally reserved. Anyone 
interested please contact Peter 
Whittle (G4BBU), 1 Blinco Rd., 
Urmston, Manchester, M31 1NF, 
or during term c/o St. Chad's 
College, South. Bailey, Durham. 

" Cheesed off " 
TWO Dutchmen - one in 

Nijmegen, the other in 
Wageningen - threw their 

TV sets out of the window as the 
final whistle of the World Cup 
between Holland and West Ger- 
many blew! 
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Listeners please note 
MALCOLM CONNAH as 

most of you are probably 
aware will not be writing 

the Broadcast Bands article and 
Simon David has ceased to write 
the VHF Column. 

It would be appreciated how- 
ever, if you have any logs for 
either of these two features, you 
send them to the Editor, Editorial 
offices, Practical Wireless, Fleet - 
way House, Farringdon Street, 
London, EC4A 4AD. 

Motorola FETs 
LATEST discrete components 

to come from Motorola are 
two new dual gate FETs 

offering a common source power 
gain of 10dB (min) and a noise 
figure of 6dB (max) at 500MHz. 

Manufactured using a silicon 
nitride passivation process for 
excellent long -term stability, the 
devices feature a low reverse 
transfer capacitance (C,..= 
0.03pF max) and have built -in 
input protection zener diodes. 

Designated types 3N209 (T'O 
72 package) and 3N210 (Micro -H 
package), the FETs are designed 
for a maximum drain -source 
voltage of 25V and a maximum 
power dissipation of 300mW 
(3N209 derated 1.7mW / °C above 
25 °C) and 350mW (3N310 derated 
at 2.8mW / °C above 25 °C). 

Tyne /Wear 
Local Radio 

THE first Independent Local 
Radio station in North - 
East England, Metropolitan 

Broadcasting, began programmes 
on Monday, July 15 using the new 
sound radio transmitters of the 
I.B.A. This is the first station 
providing listeners in the North - 
East with stereo broadcasting.. 

The predicted v.h.f. service area 
includes Newcastle upon Tyne, 
Ashington, Bedlington, Sunder- 
land, Blaydon, South Shields, 
Tynemouth, Morpeth, Washing- 
ton, Blyth, Gateshead, Durham, 
Houghton -le- Spring, S t a n l e y, 
Chester -le- Street, Jarrow, Heb- 
burn, Wallsend, Longbenton and 
Gosforth and extends to parts of 
Bishop Auckland, Consett, Sea - 
ham, Spennymoor and Corbridge. 

Decca and KW 
FOLLOWING their recent 

acquisition of KW Com- 
munications Ltd. of Dart- 

ford, Decca have formed a new 
firm called Decca Communica- 
tions Ltd. 

KW Communications- formerly 
KW Electronics, formed in 11955, 
specialised in amateur radix gear. 
In recent years however, their 
interests have been diversified to 
include professional radio com- 
munications, especially mobile 
and point -to -point h.f. ssb systems. 

The Decca policy for the new 
company is to develop and expand 
these activities. 

Decca Communications Ltd., 
which took part in the recent 
Brighton Communications Exhibi- 
tion, markets its products under 
the Decca name. Amateur radio 
equipment will be sold under the 
KW trade mark. In addition, cer- 
tain equipment is being supplied 
to other manufacturers under 
contract. 

John Carter 
presents . . . 
TN the April issue of Practical 

Wireless, we mentioned a 
Collectors' Bazaar at Alex- 

andra Palace, Wood Green, Lon- 
don, N.22 where one could buy 
anything from a vintage phono- 
graph to a Victorian bottle. 

Well, that one was very success- 
ful so the promoter, John Carter 
will be organising another one for 
Sunday October 20th. Once again 
it will be a five -bazaar event and 
John promises us that "Going 
Back" enthusiasts will probably 
be able to pick up quite a few 
bargains. There will be quite a 
number of stalls devoted to 
vintage records and radio gear. 

If you want to know more 
about the bazaar or even want to 
hire a stall and sell some of your 
own goods, send a stamped, 
addressed envelope to: John 
Carter, "S m e w i n s ", Shottes- 
brooke, nr. Maidenhead, Berks, 
SL6 3SR (Tel Shurlock Row 539). 

Duke visits cable ship 

HR.H. THE DUKE OF KENT, member of the Council of the 
Institution of Electronic and Radio Engineers, on board the 
Cable and Wireless cableship Mercury during her stay in 

London. C.S. Mercury, moored in the Pool of London, was the initiation 
point for the inaugural call of the newest transatlantic cable, Cantat -2. 
She is flagship of the Cable and Wireless fleet and has laid 2,630 nautical 
miles of Cantat -2. Built in 1962, C.S.Mercury, with a gross tonnage of 
8,962, has sailed about half a million miles, laid 16,843 nautical miles of 
cable, 1139 repeaters and 86 equalisers. 

His Royal Highness is pictured here receiving a plaque of the ship's 
crest from Radio Officer Paul Money (centre), Captain Robinson (left). 
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rNDowN stereo 
THE introduction of integrated circuits into 

domestic products has dramatically changed 
the market for consumer electronic goods. 

Outstanding examples are, of course, the pocket 
calculator and the whole range of Hi Fi equipment, 
including FM tuners. 

The integrated circuit has three main advantages 
for the equipment manufacturer -better perform- 
ance, reduced component cot and simplified 
assembly and alignment. These are also of great 
benefit to the home constructor, especially the ease 
of alignment. 

The PW "Sandown" tuner combines all the bene- 
fits of integrated circuits with a performance and 
facilities equalling those of the best commercial 
models. Particular attention has been given to 
simplifying the alignment procedure and making 
sure that the model can be successfully reproduced 
by the home constructor. A word of warning how- 
ever, this is still not a project for the beginner and 
no one who has not successfully completed other 
projects should attempt this one. 

SPECIFICATIONS 
Tuner specifications can be somewhat bewildering. 

It is worth reviewing briefly just what the various 
terms mean and what the desirable minimum 
performance figures are. 

Limiting voltage: The minimum signal level from 
the aerial for satisfactory rejection of A.M. inter- 
ference. This should be as small as possible and not 
greater than about luV for long- distance reception. 

Quieting sensitivities: The signal level from the 
aerial necessary to produce the quoted signal -to- 
noise ratio or quieting. Preferably less than 2 5p V 
for 30dB on mono. 

Capture ratio: The ability of an FM tuner to select 
the stronger of two conflicting signals. The figure 
quoted indicates the minimum difference in strength 
necessary for capture and should be not greater 
than about 2.5dB. 

Selectivity: The transmitted signal on Band Il 
occupies a bandwidth of 200kHz and the tuner must 
obviously encompass this range. At the same time 
it must reject interference from stations on 
Adjacent Channels- spaced 200kHz away -or on 
Alternate Channels, spaced 400kHz away from the 
wanted station. 

In a superheterodyne receiver, there are a number 
of spurious responses, the two most serious being 
the Image and IF Breakthrough. Image response 
occurs on frequencies spaced from the wanted 
station by twice the IF. Intermediate Frequency 
breakthrough results from incoming signals from 
the aerial at the IF passing through the RF stages 
at sufficient strength to cause interference. 
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Both responses are minimised by adequate RF 
selectivity. Rejection figures should exceed 50dB 
for Image and 70dB for IF breakthrough. 

Audio output: This figure must be compared with 
the input sensitivity of your amplifier to assess its 
compatibility. 

Stereo separation: Insufficient separation between 
the two stereo channels will spoil the reproduced 
stereo image. A desirable minimum is about 30dB. 

COMPONENTS 
At this time of fast changing device technology it 

seems that every equipment uses some new form 
of circuit and device. One is sometimes tempted to 
ask if the changes are necessary and whether the 
new devices confer any real benefit. 

Dual gate MOSFETs are increasingly being used 
as amplifiers in circuits operating between 20 and 
500MHz. They are preferred to bipolar transistors 
and junction FETs because they are intrinsically 
more linear devices so reducing spurious responses. 
They also have an excellent noise performance. 

These advantages accrue to either the single gate 
or dual gate MOSFET. The inclusion of a second 
gate turns a good RF device into an outstanding one 
for uses such as this tuner. Since the voltage on the 
second gate controls the gain of the device it pro- 
vides a simple method of applying automatic gain 
control to the RF stage. By the same means the local 
oscillator can be coupled into the mixer with very 
little chance that there will be any feedthrough to 
the aerial. 

The second gate also serves to isolate the drain 
voltage - from the first gate. This leads to a very 
small value of feedback capacitance so that the 

* Typical Performance 

sensitivity 
Limiting voltage 
30dß quieting -mono 
50dB quieting -stereo 

Capture Ratio 

Selectivity 
3dB bandwidth 250kHZ' 
Adjacent channel rejection 25d8 - 
Alternate channel rejection 65dB 
Image rejection 
I.F. rejection 

05µV 
95µV 
12µV : 

00dB 
85dB 

Audio output (peak) 500mV 

Stereo separation 40dB 
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M.J. CAREY B Sc 

maximum gain of the device can be realised without 
neutralisation and with a reduced possibility of 
instability. 

The main disadvantages of these devices are the 
high current consumption -about IOmA compared 
with ImA for a bipolar device -and the delicate 
nature of the gate electrodes which can be damaged 
by static charges during handling. The devices used 
in this tuner overcome this by use of internal zener 
diodes which conduct away the charge before a 
dangerous voltage can build up. These diodes have 
a negligible effect on signal performance. 

CERAMIC FILTERS 
The high sensitivity and excellent noise perform- 

ance of dual gate MOSFETs and integrated circuits 
would be of considerably less value if components 
of high selectivity were not available. It was of 
course always possible to build tuned circuit filters 
with a good response or to use quartz filters but the 
former were not easy to align and the latter were 
expensive. Now, however, ceramic filters are avail- 
able which are preselected by the manufacturer for 
close frequency tolerances. They combine the good 
selectivity already mentioned with the linear phase 
response so vital to good stereo separation. 

INTEGRATED CIRCUITS 
There are several IF integrated circuits available 

from a number of manufacturers but none of them 
offers the complete range of functions which the 
RCA CA3089E performs. This IC has been designed 
as part of a system, and is intended to work in 
combination with a dual gate MOSFET front end 
and the CA3090AQ stereo decoder. 

The circuit comprises a limiting amplifier chain 
followed by a quadrature detector and audio ampli- 
fier. Supplementary outputs include AFC drive for 
the local oscillator varicap tuning diode, delayed 
AGC for the RF amplifier stage and Signal- strength 
meter drive. This last output is also used to over- 
ride the stereo switching in the CA3090AQ decoder 
if there is insufficient signal for noise -free stereo. 

P SVPER w \SEPARA *ES 
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* components list 

Resistors (all '-,W 5%) 
R101 39kS2. R201 2- 2k0 
R102 39k0 > R202 8 2k52 
R103 47k0 '' R203 8-2k52 
R104 22053 .x R204 33052 
R105 5152 R205 5152 
R106 391d2 R206 30052 
R107 2211S2. R207 2-2kS2 
R108 2.7kS2 R208 82k0 
R109 12052 

Æ 
R209 8-21«2 

R110 51Q : R210 33052 
R111 391d2:.; 8,211 3305k 
R112 391«2 ` R212 5152'' 

R113 15kS.i R213 10k12 
R114 5152 ' 8214 3k52 
R115 10k0 " R215 221«2 
E3116 10k52 8216 3301Li2 
R117 51.0 R217 10k52 

apacitors 
C101, C102 4-7pF63 
C103 0.001,toF 100V 
C104 001F.tF 100V 
C105 22pF 63V 
C106 4.7pF 63V 
C107 0011tF 100V 
C108 330pF 63V 
C109. 0.001FtF SM. 
C110 82pF 63V 
C111 1OpF 63V 
C112 18pF 63V 
C11$ 0'001µF 100V 
C114 22pF 63V C223, C224 001µF 100' 
C115-C119 0.01µF 100V C225 01µF 18V Disc 
C120 10pF 63V C226-C227 O,tl47µF 
C121-C123 001;uF i00V', 30V Disc 
C201-C204 0.01µF 100V C301 1000µF 25V EL 
C205 .0-047/tF 30V Disc C302 100pF 63V 
C206 001µF 100V C303 0.1feF 18V Disc 
C207 tOOpF 63V s - 
apacftor type codes:- 
SMC Sub-min tubular ceramic 
Disc c Disc ceramic 

P Metallized polyester 
S Polystyrene 

TM Tantalum 
h . Electrolytic 

mairider are miniature ceramic plate typ 

18 470s2 
R219 120k2 
R220 470k52 
8221 56k52 
8222 39052 
R223 12k52' 
R224 511) 
R225 6200 
8226 10k0 
R227 10k0 
R228 27kS2 
8229 4701t52 

R230 15052 
R301 3.9k12 
R302 50 
R303 75k0 
R304 7.5k12 

Potentiometers 
VR101 -VR103 100k0 Cermet preset 
VR104 10kí2 Cermet preset 
VR105 100kí1 log Moulded track 

Semiconductors 
Tr101 3N201 Texas 
Tr102 3N202 Texas: 
Tr103 BCY71 
0101-D108 138104 Siemens 
0109 11V 306 Texas 0301, 0302 1N4001. 
1C201 CA3089E RCA IC301 L123B SGS 
IC202 CA3090AQ RCA 
LE0201 Miniature LED (Red) 

inductors and filters 
L101, L102, 1104, L106 20 swg tinned copper wire 
1103 i" Threaded slug, powdered iron (100 Wiz, 

blue) Cambian 
1105, L202 Neosíd AO assembly 
1201 RF Choke, Cambion 551- 7108 -27 
1203 Toka 87BN135BX2 
Also 34 swg enamelled copper wire for L103, L105 

L202 
CF201, CF202 Vernitron FM4matched pair 

V C208-C210 0-010F 100 
C212 0-01µF 100V 
C213 120p F 63V 
C214 112F 100V MP 
C215 00039µF 63V PS 
C216 100pF 83V 
C217 1µF 100V MP 
C218 0-47µF 100V MP 
C219 22µF 16V TM 
C220 1µF 35V TM 
C221, C222 0.0047µF 

63V PS 

Miscellaneous 
M201 200µA FS!) M202 100 -0 -100µA F 
1301 12 -0 -12V 250mA secondary .; 
X101 Push- button tuner, 6- station. 
F301 100mA anti -surge &` 
LP301, LP302 12V 100mA max. 
S101, S201, S202 SPOT Sub -min toggle 
S203 SP, C/Off Sub -min toggle 
Aerial socket, co- axial. Audio output socket, 5 way 
DIN. Lead -through insulators, 17 off: Printed 
circuit board. Die -cast box 81" x 5e" x 21 ". Tuning - 
drive parts (all by Jackson Bros.):-Cord drive 4555 
11" drum 4509, j" spring 4587, Pointer 4580 , 

Note m jox 
The Push -button tuner and the 
from : - F. W. Electronics, 

40 Tuddenham Road, x 

AL-4.' . Ipswich, IP42SL :: 
priced respectively at £2.75 and about £3, plus VAT. 

They will also be stocking the two FETs 

tf' 

A squelch or inter -station muting facility is also 
incorporated. This virtually cuts off the audio output 
in the absence of a received signal of reasonable 
strength. 

The CA3090AQ decoder uses the phase -locked loop 
principle, which offers simplified initial alignment 
and more stable long -term performance. Automatic 
mono- stereo switching and stereo beacon drive is 
incorporated, operated by the 19kHz pilot tone on 
stereo transmissions. 

CIRCUIT DETAILS 
Coupled coils L101, L102 (Fig. 1) together with 

their associated components form a tuneable band - 
pass circuit which couples the 750 aerial input to 
the dual gate MOSFET RF amplifier Tr 101. Delayed 
AGC is applied to this stage via R103. The RF 
signals are then passed, via a further tuned stage 
to the MOSFET Tr 102 where they are mixed with 
the output of the Colpitts oscillator, Tr 103. 
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The oscillator is tuned to 10.7 MHz above the 
incoming signal frequency by L106, C111 and the 
tuning varicap diodes D107, D108. Varicap D109 
changes the oscillator frequency in response to the 
AFC voltage to compensate for slight mistuning or 
oscillator drift. The mixer load is tuned to 10 7 MHz 
and is capacitively tapped to provide a low impe- 
dance output suitable for feeding to the IF stages. 

Both the signal and oscillator circuits in this 
receiver are tuned by the back -to -back varicap diodes 
D101 -D108 in Fig. 1. When operated under reverse 
bias conditions, the capacitance of these diodes 
varies with the bias voltage, decreasing as the 
voltage increases. 

A potentiometer may be used to vary the reverse 
bias, and therefore the capacitance, of the diodes 
thus providing a simple means of tuning the re- 
ceiver. The leads to this potentiometer do not carry 
high frequency currents so the tuning control may be 
mounted at some distance from the receiver. The 
Q factor of a varicap diode falls rapidly as the 
reverse bias approaches zero. VR104 is adjusted 
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to ensure that the diodes do not approach this 
condition when the tuning voltage is at minimum. 

For simplicity the tuning range of this receiver is 
determined by the oscillator, the RF circuits being 
adjusted to track over the same range by adjust- 
ment of L101, L102, L104 and VR101- VR103. S101 
selects the source of the tuning bias voltage which 
may be either the manual tuning control, VR105, or 
the push- button unit. The selected button may be 
rotated to adjust the preset tuning potentiometers. 

Selection of a button momentarily operates a 
switch which overrides the action of the AFC 
circuit as the tuning of the receiver changes. This 
prevents the receiver from locking on to strong 
signals whilst tuning to adjacent weak ones. 

Alignment details will be given in a later part 
of the article. The simple alignment procedure means 
that no expensive equipment is needed, a voltmeter 
and a pair of ears being the only essential items! 

The 10.7MHz IF signal is fed to the common -base 
stage Tr 201 (Fig. 2) which acts as a buffer between 
the low impedance output from the front end and 
the first ceramic filter CF201. A further buffer tran- 
sistor Tr 202 feeds a second ceramic filter which 
completes the IF selectivity section. 

Integrated circuit IC201 contains the IF amplifier 
and demodulator and provides outputs for a tuning 
meter, signal strength meter, delayed AGC, AFC, 
squelch and automatic stereo inhibit as previously 
described. Either or both meters may be omitted 
if they are replaced by wire links, shown dotted in 
Fig. 2, and any of the switched facilities may be 
permanently wired, allowing the switch to be 
omitted if required. 

Demodulated signals which appear at pin 6 are 
fed to the stereo decoder IC202 via R221, which 
ensures that IC202 cannot be overloaded by large 
outputs from IC201. Capacitor C216 produces a 
break -point at 53kHz to reduce `birdies' which can 
be produced by signals whose frequency is close 
to that of the required signal. 

The oscillator frequency is determined by L203 
and C215, whilst C217, 218 and R222 provide the 
filtering required for correct operation of the phase 

(E) 

Fig, 3: Power supply circuit diagram. The arrangement of connections 
to the OV rail is critical and will be described in Part 2 of the article. 

Letters in brackets denote labels on printed wiring board. 

The prototype tuner box. In the final 
version there are three more leadthrough 
insulators which carry power to the dial 

lamps mounted on the front panel assembly. 

locked loop. Pin 4 receives the stereo defeat voltage 
which may be switched via S203 to automatic, to 
mono only, or to `stereo lock' which causes any stereo 
signal to be decoded however poor the signal to 
noise ratio. 

Left and right hand audio outputs are de- 
emphasised by C221, C222 and provide about 
500mV peak of audio which should be connected 
to the radio inputs of a good quality amplifier. A 
light emitting diode, LED 201, is illuminated to 
indicate that a stereo signal is being decoded. 

The power supplies to individual stages of the 
IF and audio sections are separately decoupled, as 
in the front end, to avoid unwanted coupling effects. 

A conventional full -wave rectifier feeds current 
to a power supply regulator IC301 (Fig. 3) which 
produces an extremely stable output of about 13V. 
A proportion of the output voltage, determined by 
R303 and R304, is compared with an internally 
generated stable reference voltage, the result being 
used to control the output via a high gain amplifier. 

Resistors R303, R304 may be adjusted slightly 
to vary the output voltage, if required. R302 is 
used to monitor the output current, its value being 
chosen to limit the current to the safe value 
of 100mA in the event of a short -circuit. 

If a different transformer /rectifier combination 
is used, ensure that the input voltage of IC301 does 
not exceed 19V unless it is fitted with an adequate 
heatsink. 

Next month's article will give constructional de- 
tails including printed circuit board layouts. 
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Interference 
With reference to your editorial 

"Interference ". I cannot quite see 
why you think it surprising that 
the amateur who is being re- 
ceived on audio equipment is not 
responsible for curing the equip- 
ment. 

Long before high fidelity equip- 
ment became popular there were 
well into the tens of thousands of 
licensed Amateur and commercial 
transmitting stations in the UK. 
Knowing this, surely the respon- 
sibility for ensuring that the 
equipment is protected against 
radia signals lies with the manu- 
facturer. I am no lawyer, but 
surely at the moment under the 
Trades Descriptions Act, if we, as 
retailers sell an amplifier, the 
customer is entitled to receive 
an amplifier and not a radio re- 
ceiver. Certainly with the high 
fidelity equipment our company 
has supplied, where difficulty with 
unwanted radio reception has 
arisen, we have felt it our re- 
sponsibility, and with new equip- 
ment or equipment within the 
guarantee period, have always 
sorted out such difficulties without 
charge. 

Might I also point out, that 
under the conditions of both re- 
ceiving and transmitting licences, 
the Ministry of Posts and Tele- 
communications, is not respons- 
ible for sorting out difficulties 
with audio equipment. If asked 
nicely, they will usually assist, 
but they will certainly not close 
down any transmitter just be- 
cause of its unwanted reception 
by audio equipment. They may 
of course, ask the amateur con- 
cerned to volunteer to close 
down temporarily, if a radio 
tuner unit is also involved, but 
strictly speaking, pure audio 
equipment is outside the field 
with which they are legally 
involved. 

The suppression of audio equip- 
ment against unwanted radio 
frequency reception, is compara- 
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tively simple, and inexpensive at 
the design stage, and there is no 
real excuse for the present lack 
of attention on this point. A point 
which might not be so well 
known is that annoying "plops" 
and "bangs" from refrigerators 
and central heating thermostats 
.disappear entirely when equip- 
ment is properly designed to pre- 
vent radio breakthrough, and 
that there is also evidence which 
would seem to point out that the 
elimination of these "spikes" also 
improves reliability. Several 
leading manufacturers have now 
incorporated components to alle- 
viate these troubles, and it is to 
be hoped that with a little pres- 
sure others will soon follow suit. 
-Harry Leeming (G3LLL) 
FSERT. T.Eng. (CEI)., (Tech- 
nical Director, Holdings Photo 
Audio Centre). 

There appears to be some con- 
fusion arising from this article. 
The Secretary of the Interference 
Committee of the RSGB was re- 
cently quoted in a letter to the 
RTRA ( "Dealer" Sept 1973) ". . . 

in the case of interference to 
audio equipment, strictly speaking 
the services of the Post Office are 
not available. Where break- 
through occurs on audio equip- 
ment, then it is "by definition" 
at fault since it is not intended 
to act as a radio receiver. 

"The RSGB has, for several 
years, had a Committee whose 
specific purpose is to deal with 
problems of this nature, and on 
average we receive about ten en- 
quiries a month from members. 

The cures for the problems 
are often simple, and many of 
these have been covered in the 
Society's monthly magazine 
"Radio Communication ". Other 
Society publications also deal with 
the matter." 

Thank you, Mr. Leeming, for 
putting the record straight. - 
Editor. 

Dry Battery Charging 
I am writing to you to express 

my concern over the possible con- 
sequences to any of your readers 
who construct and use the dry 
battery charger described in the 
March 1974 issue of Practical 
Wireless. 

Dry batteries are of primary 
electrochemical type and should 
be used only once. Attempts to 
recharge them are hazardous and 
in extreme cases could give rise 
to personal injury. 

The underlying reasons for the 

danger are fundamental and stem 
from materials which are basic 
to the construction of dry cells. 
These materials do not possess 
the capability of reacting with the 
gases that are evolved on over- 
charge. Furthermore even on nor- 
mal charge, gases are produced 
due to the Faradic inefficiency of 
attempting to drive the chemical 
reactions pertinent to normal 
useage in the reverse direction. A 
more insidious effect is that on 
charge the zinc which forms the 
negative electrode is not returned 
to its original state, which is 
properly inhibited to prevent cor- 
rosion but is deposited in a 
dendritic highly active form 
which corrodes steadily with the 
evolution of gaseous hydrogen. 

Dry cells are well sealed to 
ensure that they reach the con- 
sumer with the minimum of 
deterioration and hence are not 
able to vent the gas resulting 
from the various charge effects. 
In consequence the outer con- 
struction of the battery ruptures. 
This may happen quite gradually 
and possibly not until the battery 
is in the battery using equipment, 
whereupon exudation of corrosive 
liquid is likely, or it may happen 
suddenly after considerable gas 
pressure has built up within the 
battery causing an explosion. 

I repeat that dry cells should 
be used only once and attempts 
to recharge them are hazardous. 
-F. L. Tye, B.Sc., A.K.C., Ph.D., 
F.R.I.C. (General Manager, Cen- 
tral Laboratories, The Ever 
Ready Co. (G.B.) Ltd.). 

Stop Watch 
Readers who were interested in 

the construction of the "Solid 
State Stop Watch" in February 
P.W., and are fortunate enough 
to already possess a digital multi - 
meter may not be aware that by 
simply connecting a 1000µF capa- 
citor across the meter terminals 
and switching to the ohms range 
they can obtain a digital timer 
with no practical construction 
whatsoever. 

On the 100k1í range readout 
will be tenths of a second, on 
1Mf1 range readout will lie in 
seconds. Maximum readout will 
be dependent on number of digits 
available, accuracy depends on 
the tolerance of the 1000 /LF capa- 
citor and its leakage. Mode of 
operation depends on use of con- 
stant current source with digital 
voltage readout. -J. F. Latuskie 
(Kent). 
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CJL PRICES INCLUDE P&P AND V.A.T. 

/NTEX 25 WATT SOLDERING IRON,Model X25, 
220- 240V.Very low leakage current -cannot harm the most 
delicate equipment.Fitted long life1 /8" bit.Interchange 
able 3/32" and 3/16" bits available £1.85 
3/32 "bit £0.44 3/16 "bit £0.44 Element £0.95 
ANTEX SOLDERING IRON STAND,Made from high 
grade insulation material with a strong chromium plated 
steel spring.Sponges at the sides keep the soldering bits 
clean -Spare bits can also be accomodated on the stand 

£0.90 

KEYNECTOR,provides a quick way of connecting single 
or multiple leads to the A.C. mains. Built -in safety 
switch,neon light and 13A fuse.ldeal for production,test, 
equipment demonstrations,etc £3 20 

LEYTOOL- PRECISION HAND DRILL, Compact and 
beautifully balanced drill.Accurate 5/16" (8mm) capacity 
self centring chuck -all gears precision cut and totally 
enclosed. Self lubricating bearings and ball thrust race. 

£2 75 

RABONE CHESTERMAN -LOCKFLEX RULE, Beautifully 
made 3m /10ft precision rule.Easy to read,13mm /4" 
wide metric /imperial steel tape.Catch mechanism locks 
the blade anywhere along its length -power return. £0.93 
RABONE CHESTERMAN- COMBINATION TRY & 
MITRE SQUARE, Cabinet /chassis work,etc. One tool com- 
bining Try and Mitre Square. ,Depth,Height and Marking 
Gauges.,300mm /12in Rule. ,Spirit Level /Plumb and 
Steel Scriber £1 75 
RABONE CHESTERMAN -RETRACTABLE 
TRIMMING KNIFE ,New style design.Strong with just the 
right feel for cutting a variety of materials.ideal for gene- 
ral and specialised applications including cable work 

£0 65 

CJL LTD. P.O.. BOX 34, CANTERBURY, KENT. 

Steg o Radio 
update 
your 

tuner. 

CAUTION 
MAX VOLTS: lóvdc 

LAMP CURRENT: 75m5 

} 3 ó ó Q 0 0 
O 

0 
S. .0. . i I ` 

O O 0 0 0 0 0 0 

Jermyn now offer a stereo decoder module that simply and 
easily converts your existing mono tuner for stereo eception. 
Multiplex output equipped tuners simply have the module plug- 
ged in, older types need the de-emphasis capacitor disconnected. 

The unit will do justice to the most expensive equipment and 
has the following specification. 
Channel separation: Typically 40dB 

Distortion: Typically 0.3% at 560mV RMS 
Composite input signal 

Stereo switching: Automatic with lighted indicator 
Power supply: 10 -16 volts. 

Assembled and fully tested with a no- strings 12 month 
guaranteethe module costs an astonishing £6.90. Excluding VAT. 
(Also available as a Kit at £4.90.) Beat that! 

To Jermyn Industries Please rush me D Kit(s), D made up Stereo decoders. 
165 Vestry Estate I enclose cheque /postal order for £ 
Sevenoaks Kent 

BARCLAYCARD 

UM= Allk 
Name 
Address 

Block Capitals Please 

With a kit 
as complete as this, 
all you need add 

is a little time. 

You may have found, from past experience, 
that your definition of ̀ complete' is not quite the 
same as other people's. And your so called complete 
kit comes minus a cabinet, or knobs, or a multitude 

of other bits and pieces. 
That won't happen with aHeathkit. 
Take our very popular digital alarm 

clock kit. Every part you need will be there, right 
down to the solder. And you'll also receive a very 
easy to understand instruction manual that makes 
light work of assembly. 

In fact all you need are a few 
basic tools and a few enjoyable hours of your time. 

After which you may like to try your hand at 
our AR -1214 stereo receiver. Or even a TV. 

And how about an ultrasonic burglar 
alarm disguised as a book? 
Or, for a bookful of other ideas, just clip the 

coupon and we'll send you the Heathkit catalogue. 
Otherwise call in and see us at the London 

Heathkit Centre, 233 Tottenham Court Road. 
Or at our showroom in Bristol Road, Gloucester. 

You'll find it well worth your time. 
Heath (Gloucester) Limited, Dept.PW -104, 

Bristol Road, Gloucester, GL2 6EE. 
Tel: Gloucester (0452) 29451. 

To: Heath (Gloucester) Limited, 
Dept.PW- 104,Gloucester, GL2 6EE, 
My free Heathkit catalogue, please. 
Name 
Address 

Postcode 
Remember easy terms are available 

Lw_ith the Heathkit Monthly Budget Plan. Schlumberger 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD. LITTLE HAMPTON, SUSSEX 
AH prices inclusive of V.A.T. Telephone 6743 

ECL85 .60 
ECL86 .40 
EF22 1.50 
EF40 .75 
13E41 .70 
EF42 .55 
RIMS 1.50 
EF80 .26 
EF53 .95 
EF86 .84 
EF86 .80 
EF89 .87 
EF91 .37 
BM .40 
EF97 -80 
EF98 .80 
EF183 .29 
EFI84 .82 
EF804 1.20 
E1190 .45 
EL32 50 
EL34 .66 
EL36 2:60 
EL37 250 
BL41 .60 
EL81 .40 
RIM .55 
BIM .31 
EL86 .44 
RUG .38 
EL91 .40 
EL360 1.20 
EL506 .85 
ELMO 1.25 
EM80 .45 
BMSl .86 
RM83 55 
EM84 .40 
E3186 1.00 
EH87 .70 
EMM803 88 
KW .40 
EY81. .40 
EY83 .54 
EY84 .70 
EY87/6 .88 
ESSO .40 
0E91 58 
EZ40 .55 

- 

EZ41 .75 
EZ80 .28 
EZ81 .27 
GY501 .75 
GZ82 .54 
0538 1.00 
0024 .65 
0237 .67 
HAB080.50 
1IL23 .80 
HL23DD. 75 
H1.41DD 22 
HL42DD.70 
217309 1-50 
FIVES 1.00 
HVR2A1.00 
KT2 .50 
KT41 .98 
KT44 1.00 
KT06 2.40 
KT81 2.00 
KTW611 -00 
KTW621.00 
KTW631.00 
MHLD6 51 
M8162 1-00 
P61 .50 
PABC80 .88 
PC86 .60 
PC88 .60 
PC95 .76 
PC97 .88 
PC900 .45 
PCC84 .90 
PCC86 .44 
PCC88 .60 
PCC89 .50 
PCC189 .58 
PCF80 88 
PCF82 85 
PCF84 .59 
PCF86 .55 
PCF200 .87 
PCF601 .48 
PCF802 .50 
PCF806 .55 
PCH200 .70 
PCL82 .85 
PCL83 .68 

PCL84 .49 
PCL86 .47 
PCL805 .55 
PEN4b .80 
PEN45DD 

-80 
PEN46 .50 
PEN4b3DD 

2.00 
PENDD- 

4020 2.00 
PL33 50 
PL36 .55 
PL81 .44 
PL81A .55 
PL82 .40 
PL83 .45 
PL84 .40 
PL604r600 

67 
PL605 1-15 
PL508 .90 
PL509 1.15 
PL802 .95 
PY33/2 .50 
PY81 .81 
PY82 .20 
PY83 .85 
PY88 .38 
PY500 .85 
PY600A .85 
PY800 .85 
PY801 .85 
PZ30 .48 
QQV03/10 

1.75 
Q875/201 00 
Q895/101 .00 
QV04/71-00 
R19 .88 
TH233 .98 
TP2620 .98 
UABC80.40 
UAF42 .80 
UBC41 .58 
11X081 .45 
UBF60 .88 
UBF80 .40 
U0F89 .77 

11092 .45 
UCC84 .75 
UCC85 .45 
UCF80 .85 
11111121 2-00 
001142 .70 
001181 .38 
UCL82 .88 
UCL83 .55 
UF41 .70 
UF42 .70 
UF80 .85 
UF85 .44 
UF86 1.00 
i1F89 .88 
UL41 .65 
UL84 .42 
UM80 .44 
UY41 .49 
UY85 .88 
U10 1.00 
U12/14 1.00 
U19 1.73 
025 .80 
1126 .60 
U33 1.50 
1135 1.50 

ú1á1 ó 
U251 .80 
U281 .55 
U301 58 
U403 .75 
U404 .49 
11801 .85 
U4020 .55 
VP23 .75 
VP4I .75 
VU111 .80 
VU120 1.00 
VU120A 

1.00 
VU133 .80 
W107 1-00 
W729 1.00 
085 I -E5 
X701 2.00 

Transistore 
& Diodes 
20404 -20 
20966 -58 
201756 -55 
2E2147 94 
2N2297 -25 
202369 -15 
202613 -43 
203053 -86 
203121 2-75 
203703 21 
203709 22 
AA119 47 
AA120 '17 
AA129 -17 
AAZ13 -20 
AC107 17 
AC113 -28 
AC126 14 
AC127 19 
AC12S 22 
AC132 B2 
AC154 28 
AC156 22 
AC157 28 
AC165 28 
AC166 -28 
AC168 -42 
AC176 81 
AC177 -81 
ACY17 -28 
ACY18 -22 
ACY19 -21 
ACY20 -20 
ACY21 -21 
ACY22 -17 
ACY28 20 
AD140 40 
AD149 -55 
AD161 -50 
AD162 -50 
AF114 -28 
AF115 -17 

AF117 .21 
AF121 .83 
AF124 .28 
AF125 
AF126 4 
AF139 -72 
AF180 58 
AF186 -81 
BA115 -15 
BA116 -20 
BA129 14 
BA130 -11 
BA163 Q7 
00107 -14 
BC108 -14 
BC113 -28 
BC110 
BC116 . 
BC118 -25 
BCY10 50 
BCY12 55 
BCY33 22 
BCY34 -25 
BCY38 -25 
BCY39 -28 
BCZ11 4E 
BF158 20 
BF159 -28 
BF163 22 
BF173 -42 
BF180 88 
BF181 44 
BF185 -49 
13E194 17 
BFY50 -25 
BFY51 -21 
BFY52 -22 
BY100 -20 
BY105 -EO 
BY114 -20 
BY126 -17 
BY127 -20 
BYZ10 -28 
BYZ11 -28 

BYZ12 -28 
BYZ13 -28 
OA6 -31 
OA9 14 
°A10 -47 
0X47 -11 
OÁ70 -17 0.03 -17 
0.479 10 
0481 10 
OA85 
OÁ90 14 
OÁ91 -10 
0,195 -10 
OÁ200 -10 
OÁ202 -11 
0C44 
0045 -18 
0046 -17 
0070 -14 
0071 19 
OC72 I8 
0074 25 
0075 -18 
0078 -17 
0077 -80 
0078 17 
0078D -17 
0081 1E 
OC81D -18 
0082 -18 
0082» -18 
0083 -98 
0084 -28 
00123 -25 
00139 -25 
00169 26 
00172 -89 
00200 24 
00201 42 
00202 -47 
00203 -88 
00204 88 
00205 -47 

0A2 . .40 
OB2 .40 
0Z4 .47 
1A3 -' e.45 
1A5GT .50 
1A7GT .85 
1B3GT .50 
1H6GT .55 
1L4 .20 
1N6GT .65 
1B6 .45 
184 .88 
1U4 .40 
1176 .75 
2D21 .40 
SEIKO .55 
2X2 -50 
8A4 .50 
8D6 .40 
5Q4 .60 
SQ6GT .55 
384 85 
40B6 65 
5008 .55 
511.40Y .75 
577461 -43 
5V40 .54 
5Y8GT .45 
523 70 
02445 -85 
MGT 45 
6/ß0L2 .80 
64,843 1.25 
OAC7 .49 
BAGS .27 
64116 .60 
8A25 .75 
8AK5 .84 
6AR6 .80 
SAMOA 55 
BANG -60 
64Q5 -42 
6AR5 -55 
84ß7 1.00 
SATO .88 
6A1.78 .80 
6AVS .38 
6AW8A .85 
66X4 .75 
6B80 .80 

6BA6 .28 
6BC8 .80 
613E6 .82 
613116 .70 
61316 .55 
6BQ7A .55 
6BR7 1.00 
BBRa .85 
UV 140 
6BW6 .90 
6BW7 .88 
6BZ6 .49 
BCBBA .40 
6C4 80 
606 -40 
8C9 1.25 
60060 1.00 
6008A .75 
60116 .80 
6CL6 .55 
6CL8A -80 
6CM7 -75 
6005 .75 
6CW4 1.00 
6DE7 -75 
6DT6A -75 
SEWS .75 
6E5 180 
6F1 .70 
6F60 .40 
6E13 .55 
SF14 .75 
6F18 .55 
6E23 .80 
6E24 .85 
6F25 1.00 
6E28 .80 
6E32 - .65 
0060 75 
BGHSA .75 
6005 -86 
60117 .75 
6H6GT .25 
6.150T .49 
OJ6 .25 
6770 .80 
6JU8A .75 
6K70 .25 
6K8G .45 
OLI 2.00 

6L6GT .58 
6L7 .50 
6L18 .55 
6L19 2.00 
6LD20 .75 
8N7EIT .80 
61470 .50 
6Q7GT .50 
007(M) -56 
6R70 .80 
6R7M -75 
88A7 .44 
89070T .88 
6507 44 
68117 .44 
6877 65 
68K70T.44 
88Q70T .45 
0V60 .17 
6V6GT .45 
8X4 .40 
6X6O1' .40 
7B6 .75 
7B7 70 
707 -75 
7117 .80 
7Y4 .86 
7Z4 .80 
9D7 :85 
1002 .85 
10DE7 .55 
10F1 .60 
70F9 .65 
10E18 .55 
10LD11 .70 
10P18 .70 
10P14 2.00 
12A6 1.00 
12AC6 .65 
12AD6 .85 
12AE6 .85 
12AT6 .88 
12AU6 .45 
12AV6 .50 
12BA6 .40 
128E6 .50 
120117 .60 
12E1 8.00 
12J7GT .56 
1205 1.00 

12K7GT .45 
12Q7GT 45 
12007 .50 
12507 .40 
128117 .85 
12537 .44 
128Q7 65 
129117 .75 
14H7 .65 
1407 80 
19AQ5 .50 
1906 1.40 
20D4 2.00 
20F2 .75 
20L1 .88 
SOPS 80 
20P4 1-00 
20P6 1.80 
25A6G .88 
S6L6O .60 
25250 .70 
25240 .88 
2525 -80 
25Z60 -70 
28717 1.00 
90A5 .85 
30015 .75 
80CI7 .90 
30C18 .78 
80F5 .80 
80FL1 .75 
30FL2 .75 
soma 3.00 
30FL13 .55 
30FL14 .70 
30L15 .76 
30L17 .70 
30P4MR 

1.00 
30P12 .80 
30P19/ 

30P4 .75 
80PL1 .88 
30PL13 .75 
30PL14 .80 
30PL16 .90 
36A3 .85 
8505 76 
35L6GT .6b 
35W4 .40 

:35Z3 75 
35Z40T .55 
3525GT .75 
5013 85 
5005 45 
50CD6G1-25 
50E115 .55 
5OL6UT .65 
85A2 .80 
85.43 1.00 
90AG 3.38 
9001 .75 
9000 2.40 
15082 .75 
21680 .50 
807 .59 
4033X 6.00 
5702 80 
6057 1.00 
6060 1-00 
6067 1-00 
7475 1.00 
AC/PEN 98 
AC2/PEN/ 

DD .98 
AC6PEN.80 
AC/TH1 Ili 
AL60 1.00 
ATP4 -40 
AZ1 -60 
AZBI .60 
AZ41 .45 
BL83 2-00 
CL33 1.50 
01110 1.00 
0Y81 .46 
DAF91 .80 
DAF96 .44 
DF91 .30 
DF96 .44 
DK40 .70 
DR92 .70 
DR96 .60 
DL96 .55 
DM70 .44 
D5I71 1.00 
DY87/6 .80 
DY902 .88 
E80CC 186 
E8OF 1.20 

E831' 1.20 
E88CC 1.00 
E92CC 1.00 
E180F 1.00 
E182CC1.00 
E1148 .58 
EA50 .27 
EA78 1.00 
EABC80.88 
EAC91 .75 
EAF42 .80 
EAF801 .75 
EB84 .96 
74891 .15 
EBC41 .86 
EBC81 .86 
EBF80 .89 
E3F88 .43 
EBF89 .80 
BEIM 2.00 
E088 .70 
EC88 .70 
EC92 .45 
ECCSB 1.60 
ECC35 -96 
ECC40 1.80 
ECC61 .84 
ECC82 .28 
ECC88 .28 
ECC84 80 
ECC86 .88 
ECC86 .85 
ECC88 .44 
ECC189 .45 
ECC8071.10 
ECF80 .84 
ECF82 .88 
ECF86 .75 
ECF804 

2.10 
ECH21 2.00 
ECH36 1.25 
ECH42 .70 
ECH81 .80 
ECH83 .44 
ECH84 .44 
ECLBO .40 
KCL82 .84 
ECL83 .75 
ECL84 ..80 

MATCHED TRANSISTOR 8ET8:- 
LP15 (.40113. AC164. AC157. AA120) -58p 
per pack. 1- 008111 A 2- -0081. 47P. 
1 -0C44 S 2 -0045, -47p. 1- 00820. A 
2 --OC82 .53p. Set of 3 -0083 72p. 

VALVES ALSO REQUIRED FOR CASH LOOSE OR BOXED, BUT MUST BE NEW. OFFERS 
MADE BY RETURN. 
All goods are unused and subject to the Standard 90 day guarantee. Cash or cheque with order only. 
Despatch charges: - Orders below £5, add 10p per order up to three items. each additional item 3p 
extra. Orders between £5 and £10 add 25p total. Orders over £10 are post free. Same day despatch 
Any parcel mewed against damage in transit for only 3p per parcel extra. Terms of business free. p 
on request. Many others in stock too numerous to mention. 
please enclose S.A.E. for reply to any correspondence. 

Tele- Tennis 
As described in Practical Wireless 

Play the game that's sweeping the nation. 
You've seen it in pubs, clubs and arcades - 
now you can play it in the comfort of your own 
home. 

Plugs into the aerial of your V.H.F. 625 Black & 

White or Colour television. No internal 
connections to your T.V. set. Does not 
interfere with other T.V. programmes. Built 
from 6 neat sub- sections, purchase a complete 
kit or sub -section at a time. 

All parts available separately 

S.A.E. for full details. 

DABAR ELECTRONIC PRODUCTS 
98 LICHFIELD STREET 

WALSALL, Staffs WSI 1 LIZ L¡i BARCtAYCARO 
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ELECTRONIC & AUDIO BARGAINS 
VYNIAR SPEAKER CLOTH 
Black or Black and Silver. 
Sizes: 181n. x 251n. 

Min. x 25in. 
36in x 50ín. 

SOLDERING IRONS 
CCN240 15 Watt 
X25 25 Watts 
Replacement Elements 
Replacement Bits 
ST3 Stand 
SWITCHES 
Small Slide Switch 
Large Slide Switch 
SPST Toggle Switch 
»PDT Toggle Switch 
Small (Biased) Push to Test 

Switch 

60p 
£1.10 
£2.20 

£2-08 
21-75 
£1 -16 

40p 
96P 

10p 
10p 
20p 
25p 

14p 
CARTRIDGES 
Acos 
GP91 -3SC Mono Crystal 

Compatable 95p 
GP93 -1 Stereo Crystal £1-30 
GP96 -1 Stereo Ceramic £170 
Sonotone 9T AHC Diam. £1.95 
G800 Mag. Dlam. 
G850 Mag. Diam. 
Cassette Tape Recorder 

Dynamic Microphone 
Telephone Pickup Coil 
ZN414 Radio IC 
Small Crystal Lapel 

Microphone 

£5.75 
£4.50 

£1.50 
45p 

£1.10 

55p 

ELECTRONIC COMPONENTS, 
WATFORD 

Visit our Warehouse for your 
requirements of Resistors 
Capacitors Transistors SCR's 
Speakers Metal Boxes Head- 
phones Intercoms Meters 
Audio Cables Cartridges 
Microphones wide range of 
Plugs and Sockets, etc., etc. 

HOMMER 2 STATION KE550 
INTERCOM £3.95 

HILLS H101 VSM STEREO 
HEADPHONE WITH 
VOLUME CONTROLS 30- 
10,000HZ9tl £430 

HILLS H707 VS STEREO 
HEADPHONE WITH 
SLIDER VOLUME 
CONTROLS 20- 20,000Hz 80 £650 

JB3 HEADPHONE 
JUNCTION BOX £1.37 

CAR STEREO SPEAKERS 812 
£4.50 

15ft Coiled Headphone Ext. 
Cable £1.45 

20ft Coiled Guitar Ext. Cable . £1.50 

DIN PLUGS 
2, 3, 4, 5, 180% 5, 240% 6, 7, Pi 

s 12p each 

DIN SOCKETS CHASSIS 
2, 3, 4, 5, 180% 5, 240% 6, 7, Pin 

9p each 

DIN LINE SOCKETS 
2, 3, 4, 5, 180% 5, 240% 6, 7, Pin 

15p each 
20mm Fuse Holder Panel 22p 
32mm Fuse Holder Panel 22p 
SCI Red Neons 250V 24p 
3.5mm 80 Earpiece 20p 
2.5mm80 Earpiece 20p 
STD Jack Plug Plastic Mono 12p 
STD Jack Plug Plastic Stereo 20p 
3-5mm Jack Plug Plastic 89 
33 Jack Plug Metal 11p 
R.C.A. Type Phono Plug Plastic 7p 
AC -DC Mains Adaptor 

250V -4, 6, 7.5 and 9 volt at 
300mA £295 

HILLS COMPONENTS LTD. peasePRICES 1 

INCLUDE 
% 

fooPV.A.T. 

DEPT. (PW10) UNIT 6. Min. Order £1.00 
MELINITE INDUSTRIAL ESTATE, 
BRIXTON ROAD, WATFORD, HERTS. WD2 5SL. Tel. Watford 27711 
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Mixers 
The process of mixing really amounts to applying 

two separate signals to the FET and because the 
device is not totally linear (íe. the graph of VGs 
against ID is not a straight line) it will produce 

+Vcc 
(IS 0121 

Input 

LI 

From C4 
oscillator -I 

<10 pF 

C3 L3 L4 

Output 

R1< 
3.9k 

C2 
0.1yF 

Fig. 12: Two circuits for common source mixers, the tuned circuit 
L3 /C3 resonating at the required output frequency. 

L7 

+Vcc 

IS0131 

Cl 
Input ---i 

0.01 yF 

C3 L2 

C2 

I-°Q Oscillator 
input 121 

2.2k 

+Vcc 

L3 
Output 

Fig. 13: Mixer circuit employing the common gate mode. 

frequencies corresponding to the sum and difference 
of the original signals. A tuned circuit in the output, 
usually the drain, is tuned to whichever of the new 
frequencies is required. In superhets this is nearly 
always the difference signal and the tuned circuit 
is the primary of the first IF transformer. 

Fig. 12 shows two types of common source mixer. 
In the first the FET is set up as a common source 
amplifier but two signals are applied to the gate, 
one in the normal way and the other, from the 
oscillator, is connected by a very small capacitor. 
Because this method is used mainly at VHF the 
capacitor may be two short lengths of wire twisted 
together. The second circuit is also very similar to 
the conventional RF amplifier but the oscillator 
signal is introduced at the source by connecting the 
bypassed source resistor to earth via one of the coils 
in the oscillator. Part of a conventional bipolar 
transistor oscillator is shown to illustrate how the 
coupling is achieved. 

Note that in this circuit the received signal is 
applied in common source mode whereas the oscil- 
lator signal is introduced in ground gate mode, the 
opposite of our next example which is a common 
gate mixer. To prevent confusion it must be made 
clear that when a mixer is referred to as common 
gate or common source it is the mode in which 
RF information carrying signal is applied that is 
being quoted. 

j1S 014 1 

C1 

Oscillator --' 
input 

C2 Signal 
input 

R1 
100k 

C4 

+ Vcc 

L1 IoL2 
Output 

Fig. 14: Simple dual -gate MOSFET mixer. 

C3 
0.1pF 
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A common gate mixer is shown in Fig. 13, the 
main RF signal may be applied in either of the ways 
discussed for ordinary common gate amplifiers. Note 
that the capacitor coupling the oscillator signal is 
kept small to ensure a low level of injection. 

It is in mixers that MOSFETs have made an 
impact. They have been made with two gates and 
mixing is achieved by applying a signal to each gate, 
Fig. 14. The MOSFET may be a depletion or enhance- 
ment type. The diagram shows a depletion type 
but if an enhancement type were used the gates 
would have a DC isolating capacitor in series and 
gate resistors would be introduced going to the 
supply line. 

+ Vcc 

Oscillators 
The use of an FET oscillator below VHF is not 

very common because bipolar transistors give good 
performance. A circuit of a simple FET oscillator 
is shown in Fig. 15 and if commercial coils are used 
they should be of the type intended for use with 
valves. Those who are familiar with valve circuitry 
will see how close a resemblance it bears to a tuned 
grid oscillator. If the circuit fails to .work try chang- 
ing over the connections to one of the windings. For 
those who wish to experiment two other FET 
oscillators are shown in Fig. 16. 

The source follower 
With all the reference being made to common 

gate and common source stages the common drain, 
or as it is often called, source follower, mode of 
operation, has been neglected. Fig. 17 shows a 
common drain stage and it is the equivalent of the 
emitter follower or common collector configuration 
of bipolar devices. It is used, like its bipolar counter- 
part, as an isolating stage. Its input impedance is 
very high, 10MS1 in our example, and it is superior 
in this respect to its bipolar equivalent. The voltage 

Ci gain is a little less than unity and for maximum 
o1yF signal handling the source resistor should be chosen 

to make the source voltage about half the supply 
voltage. 

Fig. 15: Circuit of a JFET oscillator, the frequency of operation being 
determined by L2 /C1. 

510 

+Vcc 

Fig. 15: Two more circuits of oscillators using an FET. 

Input 
c1 

+Vice 

0.1.F 

IS 017 ) 

Output 

adjust to make VS =1/2 Vcc 

Rs 

Fig. 17: Source follower isolating or buffer stage. 

Common FETs 
A brief list is given of some common and inexpen- 

sive FETs. 

2N3819 n-channel JFET, 
2N3823 J purpose types 

2N3820 p- channel JFET, 
purpose type 

3N141 n- channel dual -gate 
pletion mode 

40468A n- channel depletion mode MOSFET RCA 

A useful publication on MOSFETs is the "MOSFET 
Selection Guide" which is free from RCA. Data on 
Texas devices may be obtained from Texas Instru- 
ments, Manton Lane, Bedford. RCA data may be 
obtained by writing to RCA, Sunbury -on- Thames, 
Middlesex, TW16 7HW. 

good general- Texas 

good general- Texas 

MOSFET, de- RCA 

www.americanradiohistory.com

www.americanradiohistory.com
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NOW AT 267 

will norme us 

CS 
Now you new components atop. The. premises vary much larger 

along. 
Is 

are 
Chiswick 

P from 9.30 a.m. re 
parking 

kin 6.0 Monday to Saturday_ The nearest pan. 
underground Is Ch4wkk Perk, and then are no perkln9 nstrktbns. 

& 270 ACTON LANE, LONDON W4 5DG 

ÁC107 3 
ÁC725 2 P 
AC126 252 
AC127 272 

.AC176 
27 

P 
ACY17 25p 
ACY18 30p 
ACY19 SOP 

ACY20 25p 
ACY39 552 
ACY21 302 
AD140 BOP 
ÁD149 6SP 
ÁD161 by 
AA016d2 

2152 
ÁF115 252 
AF116 25 P 
AF117 252 
ÁF718 SOP 
AF172 30p 

ASZ28 Bop 
BÁ/02 IN 
BA112 SOP P 
BA114 í6p 

BA15O 15p 

2P BC708 1P 
80109 12P 
BC147 122 
8C148 122 
BC149 122 

BC153 152 
BC157 742 
BC158 152 
BC159 152 
BC169C 14p 
BC182 14P 
8C183 112 
BC184 142 
BC212 142 
BC213 14p 
BC214 112 
BC238 12P 

8C239 12p 

BCV38 602 
BCY32 95pp 

BCY33 4Sp 
BCV34 30p 
BCY38 Op 
BCY39 11.00 
BCV55 21.60 
BCY70 22p 
BCY71 22p 
BCY72 25p 
BD121 75p 
BD123 7511 

BD124 80p 
130131 752 

BD153 75p 
BD758 75 P 
BDY17 £1.40 
BDY17 £1.60 
BDY19 £1.95 
BF152 20p 
BF194 lap 
BF195 15p 
BFX29 30p 
BFX84 30p 
BFX85 30p 
BFX86 30p 
BFX88 Sop 
13FV10 35p 
0FV44 60p 
BFV50 250 
BFY51 29p 
13E1'52 25p 
EFV53 D5p 

BF190 862 
BSW63 852 
BSW68 6íp 
BSY95A 12p 
C111 50p 
C426 /0p 
87100 15p 
BY126 25p 
By127 20p 
BY164 65p 

IS100 15p 

15103 2011 

SEMICONDUCTORS 
MJ488 952 
MJ2801 £1.2255 

MJ2901 £220 
MJE810 50p 
MJE370 75p 
MJE371 902 
MJE520 65p 
MJE2955E1-95 
MJE3055 35p 
MM1613 43p 
MM1712 60p 
MPF102 45p 
MPF103 
(255457) 35p 

(255450) 35p 
MPF705 p 

(205459) 10p 
MPSA06 35p 
MPSA16 30p 
MPSA56 35p 
MPSUO6 752 
MPSU56 70p 
NKT135 35p 
NKT222 25p 
NKT401 85p 
NKT404 10p 
NKT773 30p 
NKT774 25p 
0A5 20p 
OÁ10 - Sop 
0A47 lop 
0A70 12p 
0A79 12p 
0A81 10p 
0A90 10p 
0A91 10p 
0A200 10p 
0A202 102 

0A211 
352 

OÁ211 36p 
OC16 902 
0019 852 
0C22 55p 
0026 852 
0C28 65p 
0030 BOp 

0C42 40p 
0C44 20p 
0045 20p 
0070 lip 
OC71 17p 
0072 20p 
0075 25p 
0076 25p 
0077 40p 
0081 25p 
OC83 25p 
0054 25p 
00139 702 
00140 302 

OC178 30p p 
00200 50p 
0C202 50p 
00202 75p 
TIP29A 49p 
TIP30A 58p 
TIP31A 62p 
TIP32A 74p 
TIP33A 27.05 
TIP34A £1.55 
TIP35A £2.35 
TIP36A 22.05 
TIP41A 75p 
TIP42A gap 
TIP29B 56p 
TIP3OB app 
TIP310 70p 
TIP32B 82p 
TIP330 £1.12 
TIP348 £1.88 
TIP35B £2.31 
TIP368 0261 
TIP41B 83p 
TIP42B 98p 
TIP29C 772 
TIP30C 78p 
TIP31C 85p 
TIP32C £1.05 
TIP33C £1.30 
TIP34C £1.90 
TIP35C £320 
TIP36C E410 

TIP42C 01912 
TIS50 40p 
ZTX107 152 
ZTX300 152 
ZTX500 162 
ZTX501 202 
ZTX504 50p 
ZTX531 30p 
2TX550 25p 
N659 Sp 
0914 Sp 
N916 Sp 
54001 811 

54002 92 

N4004 1ÿp 11 

N4005 122 
N4006 15p 
N4002 18p 
04148 711 

25696 252 
20697 202 
25696 250 
25706 122 
2N706Á 1Sp 
25708 152 
20930 20P 
201132 252 
201302 162 
2N1303 16P 
201304 25P 

251305 25p 
201306 25P 
2001307 25p 
201308 252 
251309 25p 
251613 25p 
2N1711 25p 
202147 702 
252160 652 
2N2217 25p 
202218 25p 
202219 25p 
2N2222 202 
2N2222Á 25p 
202398 70p 
2N2646 SOP 

2N2846 91 59 

202905 25p 
252096 25p 
252907 25p 
2521326 12 

203053 25p 
2N3054 65p 
253055 50p 
253232 78 
2N3525 952 
253702 p 

253703 1Z 
253704 122 
253705 122 
203706 12p 
253707 122 
203708 12p 
2N3709 122 
2N3771 £2.70 
2N3772 22.75 
2N3773 £2.95 
253819 35p 
253820 55p 
253866 652 
253904 22 
203905 25p 
204058 12p 
254059 12p 
204060 12p 
2N4061 12p 
2N4126 17p 
254286 15p 
2N4287 15p 
2N4288 15 
204289 15p 
204290 15p 
2N4444 £1.90 
204871- 35p 
254920 882 
255191 962 
255194 L1-10 
40360 
40361 50p 
40362 55p 

' 

S.C.R.a 
CRS1 /OS 40p 
CRS7 /10 56p 
CRS1 /20 65p 
CRS1 /40 asp 

CRS3 /i0. 62p P 
CRS3 /20 62p 
CRS3 /40 90p 
CRS7 /400 £1.0 
CRS16 /100 85 
CRS16/200 962 
CRS76 /600 £1 6 
01060 d5 

408690 
, ?Op 

TIC44 35 
204444 £1.90 
BT10/5004 90p 

TRIACS 
TXL228B 8A 400V 950 
56400 £1.60 
SC450 El-70 

SC45E ' £2.10 
SC500 £2.42 
SC50E £2.70 
DIAC 25p P 

**SPECIAL OFFER8 ## 
MINIATURE MAINS TRANSFORMER- PR!, 

Size: 0Ex 45 xY40mm. F C. coo 
ley. 

Pike 100 -alp . 1.000 -sop e. 
CORE 

PVC 
a. 

GREpEML6650. 
3LÁ70.2 in. 

PrceB00- 
Ó4.70a'á 00V8M`rLAR FILM CAPACITOR 
Size min x 0.35ín x 0-55In P.C. Mount. 

p ea. 1000 -3 Price 00-1 et.. 
240V, SOLENOID. x. Reversible opera. 
titan; twin coil Size epprox.2 }xt }x1 }in. 
° tie. 

OC71 transistors [1.00 30 
25 UNMARKED 250MW 2anedode, 4.7V. 
5.íV, 62V, 7.5. 9.1V, 10V. Measured end 

lnnloe Mew voila irnd. 
2100 

50 GE Diode OA4eguivalent. o1.00 
TRANSFORMER: DOUGLAS PRI, O. 115. 
200. 220. 2a0 SEC. 25- z- 25 -0 -fiv, 2 }A, t4 so ' SpPP 
TRANSFORMER 

S. 2a5. SEC. 35 -0-35, 
1P 2A ít'50 Sap. p.p. 

TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) 

Type 8012 0 :9 -22p } Price 10p ea. 
Sol 0.5-1.3p 

QUANTITY DISCOUNTS PLEASE TELE- 
PHONE 
1000pF Feedthrough capacitor 5p ea, 

ue 
Min'3,5-IO F 

tubular P.C. trimmers 

6 -3apF 10p e0 , 

4 / Variey 7000 relay 50p ea. 

TOa VOLTAGE REGULATORS 
L005 5V 650mÁ 
0036 12V 500mA 
L037 15V 450mA £1.00 ea, 

LINEAR 
LM309K 5V, 1A. Volt - 

age Reg. £2'10 
LMolte 

a37 
150mA 

M FC400925omW Audio 
£1.05 

p 

709C Op 
Audio £1.50 

709C Op Amp D.I.L / 
7099 

BRIDGE RECTIFIERS 
W02 IA 200V 38p 
BY164 l-4A 200V 57p 
MDA952/2 

6A 100V 80 P 

I+P 
741C 0 Amp Am 8/14 

D.I.L.JT099 55p 
748C Op Amp D.li 75p 
747C Dual 0 Am P P 21.20 
ZNd14 Radio I.C.. . £1.25 
TAD100 Radio I.C. 

inc. Filter £1.90 

CA3014 £1.55 
CA3018 £1.00 
CA3028 £1.20 
CÁ3036 LI 00 
CA3046 95p 
CA3046 £235 

CA30900 24.85 
MC1303L £2'20 
SN760236W Audio I.C 

with circuit £1.75 

ZENER DIODES 
BZY88 Series 400mW 
3.3V -33V, 5 %..,. 11p 
1.5W range ..., 25p 
10W range ,,., 45P 

L.E.D. 
11L209 28p 

MA2082R 25p 

L.D.R. 
ORP12 60p 

NE555 Timer , , 90p VEROBDARD 
0 1 0 15 

25 x 3} 35p Zap 
2} x 95p 35p 

3} x 5 p 41P 
17 x 2} t1.05 792 
17 x 3}' 91.43 21.12 

PIN xINS. TOOL 
11.114 

72p 72p 
SP. F. CUTTER Sap 52p 

00 PINS SS 3aP Sap 
100 PINS OS 30p 30p 
500 PINS 55 [120 020 
520 PINS DS [120 [120 
Prices Correct June 12 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VEROBOARD WITH BASE 
AND P.K. SCREWS 
AB7 2 }" Long Wide 1-" High $02 
ABO 4" 4" 1}" 50p 
ABO O" 2}' 1 }" 50p 
A81í 4" 5 }" - 1 }' SOp 
ABrI 4, 2 }" 2" Sep 
Á1312 3" 2" 112 
A813 6' d" 2" 7011 
Aí15 5" 2 }" alp 
AS15 10 6" 3" E1.06 
AB1fi tt.g 
7`Bí7 01.20 
ÁB18 12" 5" 3" 01-20 

ALUMINIUM BOXES WITH SLOPING TOP PANEL -DEAL 
FOR PRE -AMPS, ETC., USING SLIDER CONTROLS 
A820 a" Long 9- Wide 3 }" High at back 02.00 

2" High at front s" Slope to front 
With P.K. Screws 

AB21 Aa above but 10" long 2220 
AB22 As above but 12 long - [2, 4a 

DIGITAL INTEGRAL 
SN7400 alp 
SN7401 top 
SN7402 20p 
507403 20p 
SN7404 20p 
557405 20p 
SN7I06 3011 

507407 30p 
SN7408 20p 
SN7409 ISp 
SN7410 ,202 
SN7411 23p 
507412 429 P 
SN7413 302 
507416 3íp 
5N7á17 302 
557420 20 
SN7422 40p P 
SN7423 16p 

557127 42p 
QUANTITY DISCOUNTS 

SN7428 5011 

SN7430 2011 
557432 42p 
SN7433 70p 
507437 65p 
557438 85p 
557440 202 
SN7441AN 75p 
SN7442 75p 
SN7443 £1.00 
507445 [2.00 
SN7446 £2.00 
SN7447 £175 
SN7448 ít75 
507450 Zap 
SN7451 20p 
SN7453 20 
SN7454 2D P 
507460 202 

557472 302 
-12+ 10 %, 

CIRCUITS 
5N7473 400 
507474 40p 
SN7475 55p 
SN7478 4Sp 
SN7480 60P 
SN7481 E125 
557482 672 
SN7483 £1.00 
SN7484 982 
507486 452 
S57490 752 
SN7491AN 01.00 
SN7492 75 p 
557493 752 
SN7494 80p 
SN7495 Bap 
SN7496 01.00 
557497 0825 
5571104 02-50 

5571105 0145 
25+ 15 %. 100+ 

5074107 SOp 
SN74110 80p 
SN74118 E100 
5074119 £100 
SN74121 65p 
SN74122 £1.35 
5574123 £2.70 
5574141 £1-00 
SN74145 21.50 
SN74150 £3.35 
SN74151 £1.10 
5574153 [1.35 
SN74154 02.00 
SN74155 £1.55 
5574156 F7.55 
5074157 21.60 
SN74180 2260 
5074162 03.40 
SN74163 03-40 
5574/63 £3-40 

0574165 24.00 
20 %. 

5N74166 
5074167 0525 
SN74170 24.10 
5574174 £2.00 
SN74175 £1.36 
SN74176 £1.60 
SN74177 01.60 
5574180 L7 55 
SN74181 £7.00 
SN74182 22.00 
5074184 £2.45 
6N74185Á 21.05 
SN74191 EI-95 
SN74192 02.00 
5574192 E20z 
SN74193 22.00 
SN74194 22.50 
SN74195 L1-50 
5574197 £1'50 
5574197 E1 50 

SN74190 £160 

NEW SERIES TRANSISTOR DATA BOOKS 
1. OTA3 USA Band 3 Transistor CM1arac- 

toN ttles, 2521 -256269 an numbers. 
2. Japan ne Trifle. Put, UJ 
3. OT15 Japanese 2S TrSC, 2S r umbers. 

ten , e. 2SÁ. 258. 2SC. 2SD numbers. 
4. OVT1Di. Comparison Tables. 
5 

European 
nubers AC. AP. BC. 0F. 
nutor numbers etc. 

6. M.Tran coot Ep uivale Tables. 
All books contain pin connections and 
semiconductor outlines. 

PRICE, í1.10 per book, Eó per books inc. 

041 VU METER E2.50 
The 
suitable 

is calibrated -20 to -3 end 0 -100%, making it 
avìtabla for use as a recording level meter or as a power 
utput indicator 

fleealUVhy. 130 :sex. Internal fabtanee: 600 ohms. DImmloe: a0 x ao x 290 m. 

ALSO STOCKED 
Electrolytic Capacitors Muuartl. Sprague. Lorlo etc. 

Resistors }w low. Potentiometers: carbon, wire untl, 
Preset, ctilinear m00iturn. ntex Soldedngw irons. 
switches. rotary. elide. toggle, etc. Cable, veroboard 

i.o 

V.A.T. 

EXCLUSIVE of V.A.T. Please add e% 
to all orders. Carriage: orders under 
[5 - 2013. Over C5 poet free. 

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4 
MICROPHONES TWEETERS CASSETTES 

PRICES INC. VAT PRICES INC. VAT PRICES INC. VAT 
CT5. Cone Tweeter. Freq. 3000- 15000Hz. Cross - C60 C90 C120 CM10 Crystal Lapel Microphone with Lead and over freq. 3000Hz. Imp. 8 ohms. Suitable for BASF LH Up £1.21 El 711 Plug 60p systems up to 10 watts RMS C1-80 MEMOREX 

CM20 General purpose Crystal Microphone ... 2120 0710/0 Pressure Unit Type Tweeter. Freq. MROX2 Oxide 98p E1.32 E7.76 CM73 Crystal Stick Microphone with Switch 1500- 16000Hz. Crossover freq. 3000Hz. CROX2 £147 L1-91 - Lead and Plug £220 Imp. 8 ohms. Suitable for systems up to 20 PHILIPS D5p 81-19 tí.75 C092 Omni Directional Capacitor Microphone watts RMS 22.80 OTT Discounts 12 -10 %, 24 -15 %, 36 -20 %. 60 -25 %. with built-In Preamplifier. Cable and Wind- CT10 /16 As above but 16 ohms 22.60 SPEAKER CLOTH shield. £14.00 0133 Dome Tweeter. Freq. 2000- 18000Hz. Cross- Available In Black or Green; Approx. width 54in. C096 Cardioid Capacitor Microphone as above, over freq. 3000Hz. Imp. 8 ohms. Suitable for £1.75 yd. both types with Switch, both 600 ohms £18 -00 systems up to 40 watts 05.70 HEADPHONES. 
OD1 . Cassette Dynamic Microphone with Plugs FF27 Dome Tweeter. Freq. 2000- 20000Hz. Cross- Type H -202 Features Mono /stereo switch. Volume foi signal and atop /start. 200 ohms £220 over freq. 3000Hz. Imp. 8 ohms. Suitable for controls on each channel. Freq. response 20- 20,000Hz. DD5 010011eí Paging Microphone, on table stand systems up to 30 watts RMS 24.00 Impedance 4-16 chine. 24.50. with gooseneck and switch, 600 ohms £14-00 FF28 Horn Tweeter. Freq. 3000- 20000Hz. Cross- TEAK VENEERED SPEAKER CABINETS DD6 Lovelier Microphone with Windshield: over freq. 3000Hz. Imp. 8 ohms. Suitable for For 8x Sin. Speaker Size 0: x 13; x 50 03.50 

Lovelier Cord. 6 metres Cable, 600 ohms/ systems up to 20 watts RMS 0020 Bin. - Tweeter 73.113 o 53 ES -00 5ík0 21l20 HT15 Horn Tweeter. Freq. 2000- 18000Hz. Cross- 13 x 8in. 10} x 17 x 6 E57S 0M18HL Dual Impedance Dynamic Microphone over freq. 3000Hz. Imp. 16 ohms. Suitable for 13x 8in.- Tweeter 12.18; x 83 27.50 
with desk stand, 600 ohms /50kf1. E10-50 systems up to 30 watts RMS 04.00 12in.. Tweeter 161. 18 x 8} £000 

DM73 Omni Directional Dynamic Microphone HT21 Horn Tweeter. Freq. 2500- 20000Hz. Cross- VALVE AMPLIFIERS with desk stand. 6 metres Cable and Plug' 
270.00 

over freq. 3000Hz. Imp. 8 ohms. Suitable for 
systems up to 40 watts RMS 0620 

PRICES INC. VAT 
DM81 ' Remote Dynamic Microphone. Cassette MHT10 Horn Tweeter. Freq. 2000- 18000Hz. 

Robust units suitable for most ble. BO uses. 
type with Plugs. 200 ohms C180 Crossover freq. 3000Hz Imp. 8 ohms. Suit- 

5 watt 2 inputs, Vol. Treble. Baas Controls.. ... í12S0 
DM82 Remote Cassette Cardioid Microphone watt 4 inputs. Vol, Treble. Base Controls .... £24-Sí 

able for systems up to 30 wefts RMS 9/00 311 watt 4 inputs. Vol. Treble, ease Controls .... 02850 with Plugs. 200 ohms E2.40 
DM94 Omni Directional Dynamic Microphone - 

50 watt 4 inputs, Vol. Treble, Base Controls .... 23625 
with Slide on Windshield and Switch. 50k0 ,. £9.50 150 watt a inputs with troa vol. controls 

DM614 Pencil Type Dynamic Microphone with pica master vol.. treble. base [75.90 
Cable. Leveller Cord and Base. 50k0 £720 CROSSOVERS 500 watt 4 inputs each with independent vol, 

PROMO Layalier Capacitor Microphone with Tie PRICES INC. VAT treble and bass controls pica overall master 
Clip. 5.8 metres Cable, 600 ohms F16-00 CN23 2 Way Croaeover Network. Imp. 3 ohms. vol. control 212450 

PROMiS Omni Directional Capacitor Micro- Crossover 3000Hz. Suitable up to 15 wane MICROPHONE MIXERS 
phone with 6 metres Cable. 600 ohms £30.00 RMS El -25 PRICES INC. VAT 

PROM20 Uni- Directicnsl Capacitor Microphone FF5 3 Way Crossover Network. Imp. 8 ohms. FF1 4 Channel Mono Mixer and Preamplifier with 6 metres Cable. 600 ohms £32.00 Crossover frogs 1000 and 5000kz. Suitable with individual slide controls. Battery 
PROM25 Capacitar Boom Arm Microphone with up to 25 watts RMS 23.30 operated £2600 

Arm. two Windshields. Cable. 600 ohms .. - .C34.60 FF30 3 Way Crossover Network. Imp. 8 ohms. FF1O 7 Channel Stereo Mixer and Preamplifier 
UD6OHL Cardioid Dual Impedance Microphone Crossover frogs. 1000 and 5000Hz. Suitable with individual slide controls. Battery 

with Switch, 6 metres Cable and Plug. 600 up to 25 watts RMS MOO operated 334.00 
ohms /50kí 212.00 SN75 2 Way Crossover Network. Imp. 8 ohms. FF11 Stereo Frequency Controller and Pre - 

200C Slim Line Crystal Microphone with Switch, Crossover 3000Hz. Suitable for systems up amplifier. uses five slide controls. Battery 
Cable and Connector £3.80 to 15 watts RMS £3.60 operated - £34.00 

All mail order and enquiries to 270 Acton Lan,e Tel. 01 -994 6275 
511 
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LISTEN TO C D DA R ® THE WORLD ! 

*CR70A 

COMMUNICATION RECEIVER 

P.R.40 

*MADE 
TO 
ORDER! 

£31.97! 
VAT PAID 
CARR. 87p 

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 IQ metres with no gaps. 
Covers shipping, coastguard and distress frequ ncies, 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. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering -your delivery date will be shown on your 
order receipt, sent by return. 

ILLUSTRATED LEAFLETS 

£ 1 0.93! 
VAT PAID 
CARR. 32p 

R.F. PRESELECTOR 
The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1.5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee ... 

MULTIBAND -6- 
SHORT WAVE RECEIVER KIT 

£16.10! CARR. 43p 

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

FREE ON REQUEST 

ON THE DESIGN STAFF- ® TELECOMMUNICATIONS AND ELECTRONIC 
G3SZM G31 RE EQUIPMEN NT 

SUPPLIERS 
TO H.M. AND OVERSEAS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090 -63 -61901 BN 15 BTZ 

ALL PRICES INCLUDE VAT 

AERIAL :N1AST POLES. Aopro, `ît. 2in. high. 2in. dia. Interlocking ends. 
Minimum order 3. As new. £ 1 25 (each) P. & P. 40p each. 

AERIALS. As new. Whip Type I Ift. LI each. Collapsible type. P. & P. 20P. 
New Bases for the above 75p, P. & I'. 30p. 

PAIR OF 4 ? BOA VALVES complete with bases ex -equip not tested. 
Good condition £3, P. & P: 30p. 

BARGAIN PARCELS 14Ib at £L 60 plus 35p p.p.: 28lb at £3.00 plus 
57íp p,p.; 561b at £4.95 plus £ I .371 p.p. Contains pots, Res. Valves. Diodes. 
Tagboards, Chassis. Valveholders, etc. Good value save £££s. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4!6('16 4VH, medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £2 post paid. 

TRANSISTOR BOARDS -consisting :if transistors, diodes and resistors 
eq. Long leads. Good value 12 for £1.00 (min. order) P. & P. 30P. 
Quotations for quantity. 

OUR SELECTION OF 6 Ex. Equ. ME I-ERS consisting of 3in.. 2¢in., 2in. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 30P. 
minimum order of six. 

NEW AERIAL WIRE ON BOARDS 7'22 UNCOVERED 90ft LI. p. & P. 
25p. 

AERIAL POLES 4ft high 2" in diameter push -in type as new £1 each p. & p. 
25p each minimum four. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 

512 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, The B.LE.T. guide to success should be higher pay? New Opportunities" shows read by every ambitious engineer. you how to get them through a low -cost Send for this helpful 76 page FREE book B.I.E.T. horde study course. There are no now. No obligation and nobody will call books to buy and you can pay -as -you- on you. It could be the best thing you learn. ever did. 

INN SMUT OUT THIS COUPON ENE Ñá¡ CHOOSE A BRAND NEW FUTURE HERE! 
Tick or state subject of interest. Post to the address below. 3- 

IBuild -As- You -Learn Electronic 
PRACTICAL RADIO Engineering I AND ELECTRONICS 

Computer Electronics (with kit) 

' I Electrical Computer 
Engineering Programming 

1 
Electrical Installations 

General Radio and 

and wiring and 
Engineering 

Radio Servicing, I Electrical Maintenance and 
Draughtsmanship Repaira 

I Electrical Transistor 
Mathematics Technology 

ITo ALDERMASTON COLLEGE Dept. BPW95, Reading RG7 4PF BPW 95 
NAME (Bloch Capitals Please) 

IADDRESS 

IOther subjects 
Accredited by C.A.C.C. 

cl'11 AND (WILDS 
Htstallations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 
CITY AND GUILDS 
Telecommunications 

Radio Amateurs' Exam 
etc. etc. D 

Age. 

Member of A.B.C.C. 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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TAKE 2 
DAVID ANDREWS 

No. 64 HIGH RESISTANCE 
VOLTMETER ATTACHMENT 

A series of simple transistor projects, using 

THIS month's project is extremely simple and yet 
could be a very useful accessory for anyone 
who owns a voltmeter and wishes to get more 

use from it. The circuit effectively increases the 
input resistance of the meter by a factor equal to 
the gain of the transistor, typically 200 and hence 
can convert a 20000 ohms -per -volt meter into a 
device having 4 megohms -per -volt sensitivity. When 
set to the 5V scale the input resistance of the meter 
is approximately 20 megohms and thus offers very 
little loading when measurements are carried out 
on high resistance circuits. 

Alternatively the attachment will considerably 
improve the sensitivity of cheap 1000 ohm -per -volt 
multimeters and make them more suitable for 
electronic measurements. Either way there is a lot 
of potential value in such a simple device. 

Circuit 
The circuit is shown in Fig. 1 and is quite clearly 

an emitter follower in which the emitter load is the 
multimeter. Any potential at the base of Trl will be 
presented at its emitter but it must be remembered 
there is an approximate 600mV forward voltage drop 
across the pn junction of the transistor. Because of 
this a normal emitter follower will not respond to 
input voltages less than 600mV. In this case, however, 

not more than twenty components. 

Limitations 
The circuit has its limitations. For example, 

voltages of reverse polarity will not be displayed 
so these should not be applied to avoid exceeding 
the reverse breakdown of the base emitter junction. 
Again, the circuit will not respond to input voltages 
having magnitudes greater than the emitter 
follower's supply voltage. In actual fact it is safer 
to assume a level less than this, say 7V, because 
of the pedestal voltage which takes up a portion 
of the range. 

Operation 
Care has to be taken in using the attachment 

because its simple design does not make allowances 
for temperature drift and it should be correctly 
zeroed before each measurement. This is done by 
shorting the input probes together and turning VR1 
until a reading is seen on the meter. VR1 is then 
reduced until the needle on the meter JUST stops 
at the bottom end of its travel, but do not reduce 
the level beyond this point otherwise it will defeat 
the object of the pedestal voltage. This procedure 
sounds a little difficult and could cause inaccuracies 
but it is extremely straightforward in practice and 
the zero setting is very easy to determine. 

Fig. 1: Simple circuit of the voltmeter attachment. A component 
list has not been provided on this occasion! As an alternative 
to the construction shown in Fig. 2 the circuit could be built in 
the form of a probe with a pre -set potentiometer in place of 
VR1, the slider being adjusted with the forefinger. 

we use two forward biassed silicon diodes, Dl and 
D2, to give a reference potential of approximately 
1.2V at the bottom end of Rl. A proportion of this 
voltage is tapped off by VR1 and we use this to 
place any input voltages on a pedestal voltage set 
by VR1. If the forward drop of the transistor were 
600mV and we set the potential at the wiper of VR1 
to exactly 600mV any extra potential applied at the 
input connections is bound to be displayed 
accurately at the emitter. 

Fig. 2: Layout of attachment used by author and arranged to 
connect directly to the voltmeter terminals or sockets. 

The zeroing procedure is made easier if the volt- 
meter is switched to a low voltage range. When 
carrying out measurements set the meter to any 
range, below the maximum already mentioned, and 
if the zeroing has been done correctly the meter 
scale will read off the voltage directly without any 
conversion being necessary. Due to the rectifying 
action of the base emitter junction of the transistor 
low voltage AC signals can be detected and measured 
by leaving the voltmeter set to DC. However, the 
signal should be free of any DC component. 
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GOING BACK. 

so 

a great future aïjeab of 
IjÍnt 

MR. R. J. Halls from Pen- 
zance, Cornwall sent me 
a cutting from an old 

"Windsor Magazine" dated 1897. 
It tells of a young man by the 
name of Marconi who "may have 
a brilliant career ahead of him ". 

"Guglielmo Marconi, whose 
name, in connection with 
"telegraphy without wires," has 
come lately into prominence, was 
born in Bologna. Although his 
name would seem to indicate an 
unmistakable Italian origin, as a 
matter of fact he is of English 
descent on his mother's side. He 
was always, from very early in 
life, an ardent amateur student of 

50 
4O0 20 

COLIN RICHES 

electricity. It was not, however, 
until two years ago, while mak- 
ing certain experiments on his 
father's estate at Bologna, that he 
made the great discovery of his 
life. This, briefly, was the trans- 
mission of signals by means of 
electric waves travelling in the 
air. Signor Marconi's invention 
having obtained little recognition 
in his native country, he decided 
to bring it to England. Here its 
value was instantly recognised by 
our eminent scientific experts. 
Committees representing the 
Army, Navy, and Post Office, have 
eagerly discussed the invention 
and are investigating its possi- 
bilities. As Signor Marconi has 
but just attained his twenty - 
second birthday, a brilliant career 
may lie before him." 

Left to right: ANAKA AAB -S of 1916 
"N" type of W.E. 1918 

VT -Z of W.E. 1918 

Bottom picture -left to right: British "R" 
valve of 1914 

French "R" valve of 1916 by Métal 
French Fotos valve of 1916 by Grammont 
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Ikeaa.beo rotnntenW 
Basil D. Van Der Syde, from 

Poole, Dorset sent me a photo- 
graph of part of his workshop. 
On the bench is a Thorn 3000 
colour TV chassis. Its audio sec- 
tion is driving a model "H" horn 
speaker made by S. G. Brown. 
about 1926. 

Mr. Van Der Syde says his 
picture caused a lot of interest at 
work where the speaker is a good 
few years older than some of the 
engineers! One of them even went 
to the management with tongue 
in cheek and asked if all the de- 
partment could be supplied with 
similar loudspeakers as audio aids. 

The model "H" speaker contains 
a complex Brown type "A" 
mechanism of a conical metal 
cone connected via a reed and 
balanced armature magnet sys- 
tem. This particular unit started 
its life in London, found its way 
to New Zealand then came back 
to England when a N.Z. colleague 
sent it to Mr. Van Der Syde. 

letterO 
Don't forget to keep those 

letters pouring in -I hope to 
be able to publish some more 
"Readers' Comments" next month. 

Vintage balm; 
Vintage radio enthusiast Chris 

Petsikopoulos from Athens tells 
me that he has come across some 
WW1 valves which are quite rare, 
especially the French "R" by 
Métal made in 1916 and the 
"FOTOS" by Societe Grammont. 

French valves were developed 
by " Telegraphie Militaire" of the 
French army during 1914 -1918 
but were first made by Societe 
Grammont. Later the production 
output of the factory became 
insufficient for the war needs, so 
the "Compagnie des Lampes 
Metal" also began to manufacture 
them. All the WW1 French valves 
had a copper base shell. 

Other valves included in Chris's 
collection are a 1914 British "R ", 
a 1916 5W Japanese transmitting 
valve made by Anaka, a 1918 
American VT -2 (Western Electric) 
a famous "N" type or "peanut" 
valve. This was one of the first 
miniature valves to be made for 
the US Signal Corps in late 1918, 
and was also made by Western 
Electric. 
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I 

ASH L CARRY 
PRICES 

For CALLERS or BY POS 

Ref. No. Price 
I 01203 Telephone Amplifier- Suction 14.95 
2 01201 Telephone Amplifier- Cradle E7 -50 
3 T1206 2 Station Intercomm E4.95 
4 71306 3 Station Intercomm £9.95 
5 T1406 4 Station Intercomm £1250 
6 TAIA 2 Station Telephones Intercomm £13 -50 
7 WI.2 2 Station Wireless Intercomm E180 
8 DP303 Door Phone Intercomm 17.00 
9 PK3 ETCH your own printed circuits E2ß5 
0 EA4I Reverberation amplifier El 75 
I USSO Ultrasonic switch 112.75 
2 XP4002 Photoelectric alarm system £1350 
3 Solid state tachometer ill-30 
4 Power dash transistor assisted ignition £13.50 
5 Car auto lock E2.75 
6 4 amp 6 -12 volt battery charger £4.85 
7 FF21 Car radio /tape quad adaptor £4.68 
8 Fully disappearing car aerial £2.00 
9 Electric disappearing car aerial 17.80 

20 ET (F1009) Morse Code Key /Buzzer E1.70 
21 VH105 aircraft band convertor 14.50 
22 LM300 50K Disco mic. £1295 
23 DF5OB 50K Communications mic. £5.75 
24 Car lighter plug 12v voltage adaptors 

300mA (state 6/4/9 volt) E1-95 ea. 
25 ST Tuner delay module LI-50 
26 Gravenire 931A photo electric unit 

(with data) £3.50 
27 3 ch. 3 x 500 watt sound to light £21 .50 
28 3 ch. 3 x 1000 watt sound to light 

plus overide £41 ß5 
150w. light display projector with wheel £23.50 
MMI (B2005) 4 channel 9 volt mixer 14.20 
MX100 deluxe 4 channel mixer £6.78 
H67 (G 1320) Stereo headphone amplifier £1050 
MPI2 6-CH. Slider control mixer 127.95 
RE 208 stereo phone adaptor £225 
MD802 stereo phones £2.20 
CIS200 stereo phones £2.75 
CIS 250 stereo phones £6.50 
G1301 and G1305 stereo phone controls £2.95 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 Car stereo speakers in pods. Special 
offer ¿2.95 pr. 
40 Crystal lapel microphone £060 
41 E1052 car speakers front /rear radar £1 .00 
42 Bib Groove Clean (Ref. No. 42) £1 -76 
43 Bib Record care kit (Ref. No. 43) E2ß0 
44 Bib cassette recorder care kit (Ref. 

No. 26A) £1 96 
45 Bib cassette Tape splicing kit (Ref. 

No. 24) 
46 BASF reel -reel Hobby Box 
47 2000 OHM Headphones 
48 4000 OHM Headphones 
49 Cassette Recorder Mic. (2y x 3;mm 

Plugs) 
50 420 ES Microscope 
51 UPOSO Low cost 9 volt eliminator 
52 RE 527K Tape Head Demagnetiser 
53 Cambridge pocket calculator 
54 BC808 ee Pocket calculator 
55 BC817 Memory pocket calculator 
56 BCM 850 % and memory calculator 
57 Sinclair scientific calculator 

Sinclair Cambridge Memory 
58 Autex soldering iron kit (SKI) 
59 Bib record care kit (Ref. No. 59) 
60 5pc Chassis punch kits 
61 Longs desoldering tool 
62 I amp in line mains suppressors 
63 BSS2 (E1013) 7 way stereo speaker 

switch 
64 Weller 82000 -PK expert gun kit 
65 'S' Dec breadboara 
66 '2' Dec breadboard 
67 '4' Dec breadboard 
68 'T' Dec breadboard 
69 Instant head soldering gun 
70 40 watt soldering iron 

¿I64 
12-40 
11-50 
LI-55 

E1-85 
15.70 
1225 
E1-70 

£1995 
£2195 
£2895 
£3325 
£2720 
£23.95 
£3.30 
¿117 
£5-50 
£5-50 
£250 

12.20 
£6.20 
EI98 
f4ß9 
£7.50 
£3 65 
£2 30 
£1 90 

TRANSISTORS, VALVES AND SEMI- 
CONDUCTOR DEVICES ANY QUANTITIES 
UK'S LARGEST STOCKISTS 

of lj T ELECTRONIC COMPONENTS 
J¿ 

(Post /Packing 15p per 1 -6 
items- GB unless stated) 

Ceramic Filters 
Miniature 10-7 MHZ filters. 
40p pair. 
IC IF Unit 
CA3089 10.7 MHZ IC £2 94 
Sinclair 6w. IC 
IC 12 with data and 
PC board £210 
Radio IC Chip - 

ZN414 Radio IC 
with circuit E120 
5 w. IC chip 76003 
5 watt amplifier 
with data El -50 
PC Panel SOp 
Strobe Tubes 
ZFT8A (simi- 
lar to 4A) E4.00 
ZFTI2A £5.00 
7 segment 
indicators 
3015F with 
data El -70 ea 
Spring delay 
units 
HR42 9" twin 
spring ¿3.30 
PP 20p 
HR16" twin 
spring E685 
pp 25p 

IC Clock 
MM 5314 single chip clock 
with CCT £9.00 
Ultrasonic transducers 
with data /circuits £5.90 pr 
Fibre optics 
0-01" diam. mono filament 
£550 per 100 metres 
0.13" diam. 64 fibres fl per metre 
15m diam mares tails 
£10.50 each 
Radio Control XTALS 
Matched pair for 465 KHZ 
IF L2.00 pr. for all supernet 
trans. RX's 
Handsets 
Lightweight telephone 
handsets brand new tom- 

, plete with diagrams for 
intercomms £3.00 pr. 
Dual impedance and 
microphones 
50k /600 OHM quality car - 
diod stick mics. with 
HI -LO and on /off switches 
and cables. 
RE345 Indoor / outdoor 
professional 110.75 
RE350 Anti -feedback IM- 
quality 111.50 

QUALITY CASSETTE TAPES 
"Living Sound" made specially for 
Henry's by EMP Tapes Ltd. 
5 screw type wich library case 
Post paid (GB) 

3 for 6 for 
C.60 el -10 £2.00 
C90 El -47 12.85 
C120 LI-83 £3.54 

10 for 
£3IS 
£4.65 
ES-60 

SREE NEW 

ANp 
1 CONDUCTOR 

Ref No VE LISTS 

°n request 

TEST 
EQUIPMENT 

MULTI- 
METERS 

(carr./packing 35p) 
U4324, 20k /V with 
case 9-25 
U435, 20k /V with steel case £8.75 
U4313, 20k /V with steel case 112.50 
04317, 20k /V with case 116 -50 
U4341, 33k /V plus transistor tester 

steel case 110.50 
U4323, 20k /V plus IKHZd 465KHZ 

OSC with case L7.70 
ITI -2, 20k /V slim type £5.95 
THL33D (L33DX) 2k /V Robust 17.50 
TPSSN, 10k/V (Case £2.00) E8ß5 
AFI05 50k /V Deluxe (case £1.90) 112.50 
SIOOTR, 100k /V Plus transistor tester 

£22.50 
General Test Equipment 
(t carr /packing 50p. * carr./packing 30p) 
unless stated 

25 for 
£7.50 
111 37 
£1400 

SPECIAL OFFER CASSETTE 
STORAGE 

Rotating unit up to 32 cassettes 
stackable £3.60 pp 15p 
Car unit with bracket for 10 
cassettes 12.80 pp I0p 

ELECTRONIC More selection - bigger 

COMPONENTS sks ic m- 
ponetocnts 

of 
and 

electron 
equipmnt 

co 
for 

& EQUIPMENT supply purpose. Leet us 
quote for your requirements 

(Please enclose large SAE with all enquiries) 

Build 
It 
Yourself 
MW /LW Portable radio 

£7.98 pp 32p 
MW /LW Radio tuner 

£5S pp 20p 
9 volt regulated power 

supply £2.15 pp 15p 
15 watt inverter 

£520 pp 30p 
40 watt inverter 

£680 pp 40p 
Sinclair micromatic radio 

£2-25 pp 15p 

MULTI -KITS 
Ready to use and use again. 
Educational and practical 
All transistor circuits with 
full handbacks. 

10 in I, 10 projects 
£595 Post 20p 

50 in I, 50 projects 
£13.95 Post 25p 

150 in 1, 150 projects 
121.50 Post 30p 

Radionic x 20, 20 (Elec.) 
Projects ¿495 Post 20p 

Radionic x 40 40 (Radio) 
Projects £9.45 Post 20p 

;3100 IMA Strip chart 
recorder 144.00 

tTE40 AC Multi- 
voltmeter £1975 

tTEI5 Grid dip meter 
440KHZ -28M H Z 

116 -SO 
tTE65 28 Range valve 

voltmeter 122.50 
tTk2OD RF Generator 120KHZ- 

500MHZ £1895 
tTk22D AF Generator 20HZ- 200KHZ 

£19.95 
*HM350In circuittransistor tester £19.50 
*C3025 Compact transistor tester £6.95 
*TT145 Deluxe meter I -300 MHZ£1475 
tG3 -36 R/C osc. 20HZ -200 KHZ 119.75 
*C3042 SWR Meter £5.75 
*SE350A Deluxe signal tracer £12.95 
*SE400 Mini -lab all in one tester £1550 
CI -5 Scope 500,000. KHZ (carr. £I .) 

£43.00 
*C30435 CH F/A meter I -300 MHZ 15.75 
Resistance sub box Post, etc.,/ 1240 
Capacitator 20p /, £2-IO 
2 amp variable transformers 

(carr. CI) L6-55 
Radio activity counter 0 -10 (carr. El) 

£9.97 
Mains unit for above (carr. 50p) £3.75 

PA- DISCO -LIG HTI NG 
EQUIP E T 

Without doubt UK's best range of 
modular and complete equipment, Light- 
ing, mixing, microphones, accessories. 
speakers, amplifiers, lenses, etc., etc 
FREE stock lists (Ref. No. 18) on request 
CALL IN AND SEE FOR YOURSELF 
at '309' (see below). 

AMTRON 
KITS 
310 Radio control 

reciever £3-29 
300 4- channel R/C 

transmitter 
£6.61 

345 Superhes R/C 
receiver £6el 

65 Simple tran- 
sistor tester 
E1 -66 

115 8watt amplifier 
14.50 

120 12watt amp 
£4.73 

125 Stereo control 
unit £6 61 

127 Noise reduc- 
tion unit £9.55 

157 Private TV loop 
Trans. £4.95 

130 Mono control 
unit £4.16 

605 PowerSupply 
for 115 £5.31 

610 Power supply 
for 120 £531 

615 Power supply 
for 2 x 120 
£6 64 

230 AM /FM aerial 630 STAB Power 83S Guitar preamp. 795 Electronic 
amplifier £3.29 supply 6 -12v £4.99 continuity 

240 Auto packing 025- 0- IAE9-24 840 Delay car alarm tester £4.97 
light £690 690 DC for £6.99 .860 Photo timer 

speed Gov. 115.51 
275 Mic. preamp £3.31 875 CAP. Discharge 235 Acoustic Alarm £6.98 700 Electronic ignition for car for driver 
525C 120 -160 MHZ Chaffinch £7.92 engine(-Ve £8.61 

VHF tuner 707 Windscreen Earth) £1319 465 Quartz XTAL 
E11 31 wiper timer 80 Scope Calibra- checker £9.90 

5705 LF generator £7.97 for £2.65 220 Signal injector 
1014z -1nHz 760 Acoustic switch 255 Level indicator 12.65 
£2145 112.57 £6.98 390 VOX £13.62 

wave ee- 
780 Metal Detector 

5755 Sq. g (electronics 525 120- 160mHz 432 Testakit 121 -83 
erator 20Hz- only) £1091 VHF timer 670 Buffer Battery 
20Khz £1977 790 Capacitive E11-31 Charger £7.59 

Burgular alarm 715 Photo cell 850 Electronic 
17.92 switch LB-97 Keyer £1637 

590 SWR meter 
£9.47 

8% TO BE ADDED 

TO ALL ORDERS 

(Export VAT FREE) 

FOR MORE 

ELECTRONICS, SEE 

BACK PAGE 

Heñry's RADIO 
EDGWARE ROAD, W2 

Electronic Centres 
404-406 Electronic Components& Equipment 01-402 8381 
309 PA-Disco-Lighting High Power Sound 01- 7236963 
303 Special offers and bargains store 

.4/1 mail to 303 Edgware Road. London W2 1 BW 
ices correct at time of preparation. Subject to change without notice 'E & O. E 

Hi Fi and 
Electronics 
Centres Open 
9am - 6 p 
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BIPR _ -PAK 
,AUDIO BARGAINS 

STEREO , DECODER 

8115 
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. 

a WR.M.SI.C. AMPI, 

A' 
r. 

only £1.85 ode I.C.Á, 
VAT 

on P. . Board with all components 
or 2 on one board for £2.86 
Order Code 1.C.A.1 /S 
These ampo. are supplied with a free booklet 
on connecting up, specifications and easy to 
build projects using the I.C.A.1 

5W & 10W AMPS 

5WONLY£1.98 

10W ONLY £2.49 
inc. P. & P. and VAT 

These matchbox size amplifiers have an exceptionally 
good tone and quality for the price. They are only 2 } "x 11". 
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 &10WAMPS 
Pre -assembled printed circuit boards 2" x 3" available in 
stereo only will fit -15 edge connector. 

Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick -up cartridges. £1.21 

Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic 
pick -up cartridges. £1 69 

Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut. £1.21 

Instruction leaflet supplied with all units. Post and 
%packing and VAT included in prices. 

110 - _ - - - e - - INIIN 
enclose £ for 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 

Address 

BIPREPAK 
Dept. 222/224 West Road, 
Westcliff -Sea, Essex SSO 9DF 

Co RsgnNo820919 
Telephone: Southend (0702) 4,6344 

M IMO -- -es MEN -mor 
516 

Trannies 
4 Bush House, 
Harlow, Essex 
* P. & P. 15p 

k Catalogue 20p 

it ALL PRICES INCLUDE VAT 
* Retail shop open 9 -5.30 Mon. to Sat. 

DISCO EQUIPMENT 

Full range rd DISCO Equipment 
available at very competitive 
prices. 100 watt systems complete 
from 52 weekly. NO DEPOSIT 
necessary. 

Send for list or pay on a visit. 

74 Series 
(National Semiconductors 
LOW PRICES, 
r 100 plus Iess 
on 10% the 25+ 
column 
No's 1+ 25+ 
7400 20p 18p 
7401 20p 18p 
7402 20p 18p 
7403 20p 18p 
7404 21p 19p 
7405 21p 19p 
7406 54p 49p 
7407 54p 48p 
7408 29p 24p 
7409 29p 24p 
7410 20p 18p 
741.1 28p 21p 
7412 40p 83p 
7413 alp 29p 
7416 49D 47p 
7417 57p bap 
7420 20p 18p 
7422 60p 58p 
7423 80p 58p 
7425 80p 63p 
7426 35p 31p 
7427 55p 51p 
7428 65p 79p 
7430 20p 18p 
7432 42p 33p 
7433 97p 91p 
7437 77p 74p 
7438 779 745 
7440 20p 18p 
7441 tip 78p 
7442 81p 78p 
7441 £1.40 £132 
7444 £1.57 £1.52 
7445 22 -31 2248 

TTL 
HIGH QUALITY 

No'.n 1+ 25+ 
5446 22.31 £218 
7447 61.48 61.34 
7448 £198 £1.81 
7450 20p 16p 
7451 20p 19p 
7453 20D 19p 
7454 20p 18p 
7460 20p 18p 
7470 88p 27p 
7472 83p SOp 
7473 465 42p 
7474 44p 40p 
7475 83p 57p 
7476 65p 51p 
7480 £1.10 99p 
7481 £1.87 £1.28 
7482 £140 99p 
7483 21.82 £129 
7484 21-32 21.21 
7485 22.75 22-64 
7486 49p 419 
7489 24.95 24.29 
7490 82p 71p 
7492 84p 85p 
7493 82p 86p 
7494 51.04 98p 
7495 £144 21.08 
7496 11.25 2145 
74100 22.75 2268 
74104 £1.18 11.14 
74105 2118 £114 
74107 48p 48p 
74110 87p 85p 
74111 21.52 21.40 
74118 £140 80p 
74119 51.84 £1.54 
74121 47p 42p 

and I.T.T.) 

No's 1+ 25-i- 
74122 61-70 51.59 
74123 63.35 £3.28 
74141 21.10 99p 
74145 2165 £1.48 
74150 £8.50 12.76 
74151 21.21 81.15 
74153 21.32 21.15 
74154 22.20 21.87 
74155 £1.85 £121 
74155 £185 £121 
74157 2154 21.43 
74160 22.18 22.05 
74161 22.18 22.05 
74162 24.84 24.54 
74163 24.84 £4.54 
74164 52.78 £2.68 
74165 22.73 £2.63 
74186 24.28 £3.94 
74174 22.78 £2.66 
74175 21.94 21.81 
74176 £199 21.87 
74177 22.75 £264 
74180 £2.75 £2'64 
74181 26.49 26.05 
741.82 £248 22.02 
74184 £2.89 62-42 
74190 £3.08 22.89 
74191 2210 £ 2.24 
74192 £2.58 22.80 
741.93 22E8 62 -80 
74194 23.27 23.16 
74195 22.42 22.30 
74196 12.18 22.06 
74197 2248 22.06 
74198 5665 £8.05 
74199 28.85 26.05. 
74200 52640 £2112 

Linear 
Integrated 
Circuits . 

301 DIL 505 
301 TO99 bbp 
301 8 PIN DIL 48p 
301A DIL 69p 
301A TO99 69p 
301A 8 PIN DIL 66p 
307 DIL 69p 
307 TO99 89p 
307 S PIN DIL 66p 
308 TO99 6.40p 
308A TO99 6.40p 
709c DIL 859 
709c TO99 81p 
723c DIL 99p 
723c TO99 95p 
741e S PIN DIL 38p 
741e 14 PIN DIL 89p 
741. TOPP 41p 
747c DIL 88p 

748e DIL 42p 
2N414 

1.38 

, 

_ - 
-- -.. 

Resistors 
1 watt 5% carbon 1p 
} watt 5% carbon 1p 

watt 10% carbon 2 }p 
nge 10 ohms to 4.7 megohms. 

} watt m/o 2 % 4p 
range 10 ohms to 1 megohms. 

VEROBOARD 
0.1 0.15 

25 x 30 24p 19p 
25 x 5 27p 28p 
31 x 31 27p 28p 
31 x 5 31p alp 
17 x 2} 82p bap 
17 x 35 £1.10 87p 
17 x 5 (Plain) 90p 
Pin insertion too 57p 57p 
Spot face cutter 48p 46p 
Pk 36 Pins 20p 20p 

This is only a small selection 
from our range of components. 
Send 20p for our SUMMER 74 
CATALOGUE. 

Electrolytic 
Capacitors 

4 VOLT 
47122` 8 1p 

22óµF 85p 
33012F 65p 
1000µF 13p 
4700):F 29p 

6-3 VOLT 
330F 85p 

1SÓOF 65p 
470µF lip 
680µF 1Sp 
15000F 18p 
2200µF 16p 
3300µF 28p 

210FVOL p 
47µF 8 }p 
100µF 8 }p 
220µF .9 
330uF iop 
470µF 10p 
1000µF lip 
1500µF 20p 
2200µF 24p 

16 VOLT 
15µF 85p 

í5óµF Bhp 
150µF Sp 
220µF 9p 
680µF 17p 
1000µF 17p 
1500µF - 25p 
2000µF 485 

25 VOLT 
10µF 85p 
22µF 6 5p 
470F 8 }9 
100µF SD 
150µF 8p 

470µF 13p 

100Óµ.f 
209 

22000F 89p 
5000µF 88p 

40 VOLT 
68µF elp 
15µF Bhp 
33µF 6 5p 

í° t 

40 VOLT 
4712F 6 1p 

68 FF 1Óp 
220µF llp 
470141, 19p 
680µF 259 
1000µF 25p 
2200µF 449 2.5 
63 VOLT 

2 2µF Op 4.7µF ObP ..- 
F 6 5p 

22µF 8 }p 
68µN lOp 
100µF llp 
150µF 1st, 
220µF 19p 
330µF 225 
470µF 26p 
1000µF 44p 

VOLUME CONTROLS 
Potentiometers 
Carbon track 50052 to 2.2110. 
Log or Linear. 
Single 16p. Dual gang (stereo) 44p. 
Single type with D.P. switch 16p 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100.5 meg ohms. -1 watt Op each _ watt 609 each 

THYRISTORS 

See our advertisements in 

Everyday Electronics for range 
of transistors and diodes. 

g 

SLIDE SWITCH 
SPST lip each. D.P.D.T. 18p each. 

MINIATURE NEON 
LAMPS 
240V or 110V 1.4 6p. 5 plus 4 }p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 001µF, 0015, 0.022 3Ip. 0033, 0-047, 0068 4p. 04 41p. 
0Q5, 0.22 5 1-p. 0.33 7p. 0.47 Shp. 0.68 12p. 1µF 14p. 1.5µF 22p. 22µF 27p. 

C296 SERIES 
400V, 0.001µF, 0-0015, 0.0022, 0.0033, 00047 3p. 0-0068, 0.01, 0015, 0022, 0.033 3}p. 
0-047, 0068, 0.1 4 1p. 0.15 6 1p. 0.22 8 1-p. 0.33 12p. 0.47 14 1p. 
160V: 0.01µF, 0015, 0-022, 0033, 0047, 0.068 3 }p. El 4p. 0.15 4p. 0.1 4 11). 
0.15, 0.22 b }p. 0.33 7p. 0.47 9 }p. 0.68 12p. 1µF 14 }p. 1-5uF 22p. 2.2µF 24p 
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ON THE 
AIR 

by Eric Dowdesweii G4AR 

SUMMER holidays are obviously taking their toll 
of my correspondents, judging by the few re- 
ports received so far this month. Let's hope 

that they return rejuvenated for the winter's stint 
on the amateur bands! On the other hand, they may 
be busy refurbishing their aerial and earth systems 
or getting a few more feet of wire into space! 

Strange how a new aerial seems to bring in DX 
not heard before. Switching back to the stand -by 
longwire usually reveals that the DX is still there, 
but it's a nice feeling anyway! If at all possible do 
put up a vertical aerial of some sort as an alterna- 
tive to the horizontal wire. Verticals are reputed 
to pick up more of any locally generated electrical 
noise but they will also really bring up the more 
distant signals from around 8 to 10,000 miles away. 
You will, of course, use an aerial tuning unit to 
bring the vertical to resonance on each band! 

Reporting in 
Regular John Porter (Baslow, Derbys) kept at it 

with his Trio 9R59DS and multiband dipole and 
found some interesting calls on 15 and 20m. A warm 
welcome to Alan Rae (Glasgow) who uses a Grundig 
set for SSB and an Astrad 17 for AM. On the broad- 
cast bands, presumably! Lack of space caused Alan 
to try the bedsprings as an aerial! Not novel but 
full marks for initiative! A 50ft wire outside proved 
more effective even though 'it's falling down around 
my head'. Nasty! 

Newcomer A. W. McNeill (Newbury, Berks) 
pleased me with a log of CW titbits heard on 20m 
using old faithfull R1082 and a five valve (good 
lad!) TRF and 30ft of wire. He queried one or two 
callsigns but, as I have already suggested to him, 
it is a good idea to look at the ITU prefix block list- 
ing when the answer will often become apparent. 

A QSL from EP2BQ confirming a reception re- 
port on 160m CW has brought much cheer to Stan 
Sharred, our correspondent in B'ham. The trans- 
mitting amateur often has trouble in getting a QSL 
after a QSO but it is many times harder for the 

listener. It is a fact that very, very few listeners 
reports indeed ever contain information of use to a 
DX station. To encourage a reply it is essential to 
send adequate postage in the form of IRC's and a 
fully addressed return envelope. Do make sure the 
envelope will take an average sized QSL! 

Mr. B. F. Hughes (Worcester) BRS25901 sent in 
a list of interesting stations heard on his FR500SDX, 
but that's all! Welcome to the page Mr H and let's 
hope we shall have more details of you anon. Ken 
Ranger (Colchester) lists a few stations heard on 
his teeny -weeny three transistor reflex portable, 
which he is going to need as he takes off soon for 
Hong Kong. We hope he will keep in touch with us 
from VS6 land. 

Copying the DX 
I've always reckoned that there are three layers 

of stations to be heard on a DX band. On, say, 20m 
there are the Europeans and east coast W's, the 
weaker stations either using lower power or further 
away, and the real DX, weaker again but often quite 
readable in the absence of any QRM. It is the last 
category that will show a marked improvement if a 
vertical aerial is used instead of a horizontal one. 

However good a receiver might be in terms of 
sensitivity and selectivity it is the ears of the opera- 
tor which can provide the greatest degree of dis- 
crimination between wanted and unwanted signals 
and this ability comes only with experience. Using 
headphones of course (who has ever heard of a 
serious operator using a loudspeaker ? ?) it is not 
difficult to train oneself to ignore the strong signals 
and to listen through them to the weaker signals 
below, whether they be SSB or CW. It is a bit easier 
to do this on CW where no two signals are quite the 
same in character, especially if hand sent. We all 
push or press the key in a different way in spite of 
the efforts of electronic keyers to iron out our diffe- 
rences, much to be deplored! 

Log extracts 
A. Rae:-80m PY4FUS PY4IR 40m CP2SL CX1CL 
HC2TV KZ5JM M1C OX3LW TG8KT VX3AWU 
VK5PC YV2NO 9G1DY. 

A. McNeill: - 20m A9X0 FG7XC FL8CE TJ8FE 
TR8PB 5T5FP. 

J. Porter: - 20m CE31F EL9C FY7AE TU2EN 
ZD7SD ZD8HD 3B8DD 5U7BA 6Y5GB 9X5PT 
9Y4VT 15m EA8HA HI8EJH SV1IM (Paros Is.) 

K. Ranger: - 20m EL2AK FP8DH OJOMA 
VE6AGV VU2DK 9M2CR. 

B. Hughes: - 80m FP8DH TJIEZ ZL2IR 20m 
AX6XR DU1NRS FG7XL HIBXHN TRBAF VE8DC 
VP2DM VP9GR XW8AL ZD7SD 9M8VLC 15m 
CX5BT HM4GF KS6DH VKBHA 5R8SD 9M8NK. 

S. Sharred: - 160m EP2BQ VX1KE W1HGT 
WB8APH 80m EL7F OYSNS ZS6ZE 40m 9G1DY 
PY7PO 20m FMOAZY YV9AF 9Y4HR. 

All CW stations in bold, remainder are SSB. 

:13104AßDAST BANOS ,:..., 
$itóér<' Wave and V H F¡F M reporis :.' `a; IOW , dßf; lAi6tess, Fleetway 'litser"terr sin. . ,.. . .ade1, 

á. ....: . ........:::.... ., .: .. 
:::.... ....., ,.:r : 

IGgs-to ChIas; hoOalr;18i t:aiit; 14IG. 

AMATEUR BANDS 
Lops covering :antv..,ametaur.,, 
baA.dis iii band /alphabetical order-' 
by the middle of the month t! 
Erie Dowdeswell G4AR, Sliver: 
Firs, Leatherhead Road, Maw 
teed, Surrey, KT21 2TW. 
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MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

LIVE BARWOOD (Grimsby) has been trying for 
local radio stations with his Philips transistor 
receiver. His log includes day time reception 

of Capital Radio on 557kHz; Radio Blackburn 
854kHz; Radio Sheffield 1034kHz; Radio Leeds 
1106kHz; Radio Derby 1115kHz; TBA Birmingham 
1151kHz; Radio Humberside 1484kHz; Radio Notting- 
ham 1520kHz; Radio Leicester 1594kHz and Manx 
Radio, Isle of Man also on 1594kHz. 

Brian Murray (Edinburgh) has been listening to 
London Broadcasting On 719kHz at 0100hrs with his 
GEC BC: 3248 receiver and 25ft longwire antenna. 
He mentions that the new IBA station Radio Forth 
will be on 1546kHz (194m) when it comes on the air 
later this year. Radio City, Liverpool will also be 
on 1594kHz and is expected to open by October 1974. 

Scottish DXers (and others) will be interested to 
learn that a medium wave /shortwave conference is 
being planned to take place in Scotland with the 
possibility of a DX expedition. All those interested 
should write to Fred Dinning, South Brae Cottage, 
Dunlop, Ayrshire, KA3 4BP, Scotland. Fred, who is 
a keen medium wave DXer, has a Hammerlund 
SP600JX6 receiver and an HMO MX. He has three 
external aerials; a 6000ft Beveridge at 10 to 15ft 
above the ground pointing 'SE /NW, a 600ft longwire 
pointing S/N, a 500ft longwire pointing SW /NE and 
a medium wave loop. With this formidable set -up 
the following DX was logged:- 587kHz Riyadh, 
Saudi Arabia at 2215hrs; Kishasa, Zaire 692kHz at 
0010hrs; Bagdad 760kHz at 2310hrs; Dakar, Senegal 
764kHz at 2324hrs; Acholi, Uganda 809kHz at 
0300hrs; Radio El Espectador, Uruguay on 810kHz 
at 0300hrs; Radio Montecarlo, Uruguay 930kHz at 
0210hrs; Radio Belgrano, Buenos Aires 950kHz at 
0150hrs; PRE8 Rio de Janeiro 980kHz at 2325hrs; 
Bissau, Portuguese Guinea 1070kHz at 2330hrs; PRG9 
Sao Paulo, Brasil 1100kHz at 0235hrs; CB114 Radio 
Nacional, Chile 1140kHz at 0310hrs; Radio Globo, 
Rio 1180kHz at 0200hrs; Radio Eldorado, Rio 1220kHz 
at 0210hrs; Radio Martinique 1310kHz at 0245hrs; 
Enugu, Nigeria 1320kHz at 2300hrs; Radio Chaco 
Boreal, Paraguay 1330kHz at 0230hrs; all times being 
GMT. 

Noel Green (Blackpool) has an Edystone 850 and 
a medium wave loop. He reports hearing the new 
1200kW station at Istanbul, Turkey on 1016kHz in 
mid -evening with interference from the West Ger- 
man outlet on the same channel. Two other mega - 
watters have appeared recently. On the long waves 
Warsaw, Poland on 227kHz has increased power to 
2000kW with a 2000ft mast as a radiator. Vidin, 
Romania is a newcomer to the band and is on 
1232kHz with a power of 1000kW. At the other end 
of the power scale, the 2kW Radio na Gaeltachta 
station at Connermara located on the west coast of 
Eire is being heard regularly by the writer from 
his QTH in the north west of England. Programmes 
are in Gaelic with Irish music, during the evening. 

An unusual report comes from E. Jenkinson of 
Sheffield who has been hearing the sound of York- 
shire TV on the medium waves with his Vidor 393 
portable receiver. A receiver fault is suspected but 
it might be caused by re- radiation. Has any reader 
had similar reception of TV sound on the medium 
waves? 
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TELEVISION 

N THE 
OBER ISSUE 

SPECIAL-IN FULL COLOUR r I 

One of the most useful aids to the TV experi- 
menter or service engineer is Test Card F. in fact 
if your test equipment is limited it goes a long 
way towards making up deficiencies. But what 
you can get out of it depends on how much you 
know about its ability to show up receiver 
defects and give an indication of the performance 
of the various parts of a receiver. A full colour 
supplement in the October issue gives a de- 
tailed guide to getting the most from the test card. 

DIGITAL TOUCH TUNER 
There are considerable advantages to the use of 
touch tuning -no mechanical parts of any kind, 
so that optimum tuning stability is achieved. 
Full constructional details of -a simple digital, 
touch tuner will be provided in Television. The 
unit employs a single pair of touch contacts, 
switching from one channel to the next each 
time it is operated. 

SOLID- STATE VIDEO 
A major development In TV technology is the 
solid- state image sensor which makes possible 
small, cheap TV cameras. A new semiconductor 
technology is employed -charge coupling. A 
clear account of what is involved is given. Low - 
resolution solid -state cameras have been demon- 
strated and high- resolution versions are in the 
development stage. 

SERVICING TELEVISION RECEIVERS 
This month Les Lawry -Johns describes the 
common faults and the fault- finding procedures 
required with the last of the wired chassis, the 
ITT /KB VG100 chassis. 

PLUS ALL THE REGULAR FEATURES 

TO 
(Name of Newsagent) 

I 

I 

I 

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

NAME 1 

ADDRESS 

I 

s , 
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Discoun wo 
ALL PRICES INCLUDE V.A. 

SPEAKER BARGAINS £ £ 
EMI 13" x 8" 3, 8 or 15 ohm GOODMANS &e" a ohm 

2.05 
With Co -Axial Tweeter 

8 ohms only .. .. 210 
Twin Tweeter .. .. 3.70 

Type 350 8 o 
20 

r 15 ohm, 
7,50 

6 #" 8 ohm, 10 watt 2.40 
8" 8 ohm, 10 watt 3.75 

12" 8 ohm, 20 watt 570 
8" x 5" C /Mas: 5 watt 1.25 
8" x 5" Dualcone 

8 ohm, 10 watt 2.45 
TWEETER & CROSSOVER 
EMI 31" 3 or 8 ohm C /Mag .. 1.00 
Cone Tweeter 8 or 15 ohm, 

10 watt . 2.40 
Cone Tweeter 8 ohm, 3 watt 1.45 
Horn Tweeter 8 ohm, 20 watt 6.40 
KIT FORM CABINETS TEAK VE 
12212x6 with 8 "8 "x5 "or 

6i" and 3;" cut out.. . 2.45 
1 7 0 1 0 0 9 with 8" or13 " x8" 

cutout .. .. .. 350 

ualcone 
ELAC 8" 8 ohmDualcone .. 2.25 
ELAC 8 ohm Dualconel0 watt 3.50 
FANE 7 "x4" 3 orb ohm .. 1.00 
CELESTION 8" 15 ohm . 1.55 
ADASTRA 10" 8 or 15 ohm, 

10 watt .. 3.45 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt . .. 7.65 
P. & P. .. 30 

5" 8 ohm, C /Mag. 
21" 8 ohm or 64 ohm .. .50 

P. & P. .. 15 

Dome Tweeter 8 ohm, 30 watt 5.40 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (16 
ohm) .. .. 1.10 

P. & P. .. .10 

NEER 
18x11 x 9 with 13" x 8" cutout 

for EMI 350 .. .. 4-25 

P. & P. ea. 45 

5.75 

9.35 

MICROPHONES 
CM70 Planet stick metal, 

switch crystal 
DM160 Dynamic omni -dir. 

ball metal 
UD130 50K /600 ohm, uni -dir 

ball me al .. .. ,. 

CONDENSER MIKE 600 ohm, 
1.55 uni -dir 

Cassette Stick Mike with R. 
3.85 Control on /off switch 

(2-5 & 3-5mm ..1/Ply) .. 
5.75 P. & P. 

1.45 
-20 

SOLDERING IRONS 
ANTEX CN240 15 watt .. 1-90 

SK 1 Kit (15 watt iron 
2 spare Bib etc.) .. 3.30 

X25 25 watt (low 
leakage) .. 1.90 

P. & P. .10 

CARTRIDGES - 

ACOS GP91 /2SC or GP91 /3SC 
Stereo comp. . 1-00 

GP93/1 Stereo crys... 1.25 
GP94/1 Stereo crys... 1.65 
GP95/1 
GP96/1 .. .. 1.65 
GP101 .. .. .. -80 

GP104 .. .. 165 

SONOTONE 
9THAC Stereo cer. diam. I-70 
19 -TI Stereo crystal .. .80 

BATTERY ELIMINATORS 
240v input 6, 7.5 or 9 300mA 2.75 
12v d.c. input (specify output) 
TAPES Stnd. LP DP 
5" 50p 65p 1.25p 
50" 65p 80p 1.45p 
LOW NOISE CASSETTES 

1 -5 6 -10 11 -20 
C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 

BSR SC5M Stereo ceramic 2.70 
SX6H Stereo crystal .. 170 
SX6M Stereo crystal .. 1.70 
X5H Mono/stereo .. 1.40 
X5M Mono /stereo 1.40 

GOLDRING 0800, G850 £3 85 £2.95 
G800E .. 7.15 

P. & P. 10p 
Styli for above cartridges 
Sapphire 35 D. Diamond 1.25 
Styli for GOLDRING 0800 08501.95 

01380E .. 3.95 
P. & P. 05 

6, 7.5 or 9 d.c. output at 
300mA ,. .. 2.15 

P. & P. 15 

Stnd, LP DP 
7" 85p 1.15p 2.10p 
P. & P.1-3, Op ea. 4 or more, lot 30p 

Cassette Head Cleaner 35p 
P. & P. 1 -5, 3p ea. 6 -10, 15p lot. 

11 -20, Post Free, 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 18p 

5f" Reels .. .. ., 22p 
7" Reels .. .. .. 25p 

BIB ACCESSORIES 
Tape Editing Kit Ref. 23 1.25 
Recording Tape 

Splicer Ref.20 1.15 
Cassette Tape, editing Ref. 24 1.40 
Cassette Salvage Kit Ref. 29 40p 
12's Cassette Case Ref. 34 £1.50 
Stylus Balance Ref. 32A 1.15 
Spirit Lever .. Ref. 46 -50 
HI-FI Stereo Test Cassette 190 
Groove -Kleen Record Cleaner 1.90 

P. & P. -10 

CASSETTE CASES 10p 
P. & P. 1 -3, 5p ea. 4 or more, 20p 

SPECIAL OFFER 
SINCLAIR CAMBRIDGE 
CALCULATOR (BATT.) 4; "x2 "x11 /16 ", wt. oz. 

Floating Dec. Point 
Algebraic Logic 
4 Operators with Constant 
8 Digit Display 

Build £1995 
Kit £1495 

Send 25p for COMPLETE CATALOGUE, refundable upon first order 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Subject to manfacturer increase and availability. 

Riversdale Electronics 
Mail Order Department PW10 

P.O. Box 470, Manchester M60 4 BU. 

"1 MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed N. 

people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modem transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn -and pave the way to a new, 
better -paid career! No dreary ploughing through page after 
page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy- making 
things with your own hands that 
You'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
Ott the jobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step - 
by -step lessons show you how to: 
read circuits -assemble components 
-build things -experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now. 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to- understand 
language, you pick up the secrets of 
radio and electronics. 

You become a man who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at 
what you have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And after 
the course you can go on to acquire 
highpowered technical qualifications, 
because our famous courses go 
right up to City & Guilds levels. 

Send now for FREE 
76 page book -see how 
easy it is -read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for 
years. Send the coupon now. There's 
no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 
DEPT. BPW 85 
READING RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76-page nook that tells 
about all your courses. 

OH 
I 
BPW85 

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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is still leading in value 
Full of Short Lead Semiconductors & Electronic 
Components, awes. 170, We guarantee at 
least 30 really high quality tactory marked 
Transistors PNP & NPN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
Information on the Transistors. 

11p P & P on this Pak. 

`Please ask for Pak P.1. only 33nJ 

. 
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 

'Electronic Transistor` 

COMPLETE 
TELEPHONES 
Normal Household Type 

P &P 
45p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 

POST & PACKING 16 }p ;. 

Tested and 
Guaranteed 
Paks 

B 79 

B 91 

H35 

4 

10 

100 

IN4007 SII. Rec. diodes. 55p 1,000 PIV lamp plastic 
Reed Switches, 1" long, 

dia. High Speed P.O. ssp 
type 
Mixed Diodes, Germ, 55p Gold bonded, etc. 
Marked and Unmarked. 

H38 30 Short lead Transistors, 55p 
L 

NPN Silicon Planar types 
H39 6 4GatesBNCr962,2Flip 55p 

Flops BMC 945 

Sil f H41 2 ompopairt8D131 /132 55p 
H63 2N3055 type NPN Sil. 55p power transistors. Below 

spec. devices 
H64 4 2N3819 

Channel 
plastic case 55p 

Unmarked 
Untested Paks 

BI 50 Germanium Transistors 55 PNP, AF and RF P 
B66 150 Germanium Diodes 55 Min. glass type P 
B63 200 Transistors, manufacturers55 

reiects, AF, RF, Sil. and p 
Germs. 

BB 100 Silicon 
lass e4 

Diodes DO-7 
is. to 0A200, 55P 

OA202 
899 100 Sil. Diodes sub. min. 55p IN914 and íN916 types 
H34 15 Power Transistors, PNP, 55p Germ. NPN Silicon 

TO-3 Can. 

10 plastic 
Channel F 
case type 55pß 

Ignition £6'60 Complete kit 
incl. V.A.T. 
p.&p11p 

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 switchability, burglar proof lock -up 
and automatic alarm, negative and positive 
corn patability. 

Extension Telephones 
71 4-p each. p.p. 274p. £1.374 for 2. P. &P. 55p. 
These phones are extensions and do not con- 
tain bells. 

New X Hatch 
Our new vastly improved Mark Two Cross 

Hatch Generator is now available 
Will align the colour guns on a colour T.V. 

receiver 
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 51" x 3 ". 
Ready (11 built 

(}}1 
(/ Complete 

only 1/ I o92 kit 

`(includes V.A.T. and p. & p. but no batteries 

LIY1380 
AUDIO IC 

We have just received a large consignment of 
LM380 IC's. These are specially selected to a 
higher grade and are marked with the number 
S L60745. 
This fantastic little 3watt audio IC only 
requires two capacitors and two potentiometers 
to make an amplifier with volume and tone 
control. The quality is good and has to be 
heard to be believed. 
Our complete with 
special 0 I data and 
price l l ea projects book 

Plastic Power 
Transistors 
NOW IN 
TWO 
RANGES 

These are 40W and 90W Sih ón 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 
40 Watt 22p 20p 
90 Watt 26 }p 24kp 

Range 2. VCE. Min. 40. HFE Min 40 
1 -12 13 -25 

40 Watt 33p 311, 
90 Watt 38íp 36 }11 

Please state NPN or PNP on order. 

26-60 
18p 
22p 

26 -50 
29p 
33p 

HIGH SPEED MAGNETIC COUNTERS 
4 Digit (non -reset) 4 x 1 x 1 in 33p, P. & P. 5p. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very com- 
petitive prices (from 11 each). These are all 
listed in our FREE Catalogue, see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, liquid 
measure, weights etc. 
Pocket Size 15p Wall Chart 1Sp 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pm type at 16fp each 1 Now new low profile 
16 pin type at 18p each f type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. Details are in our 
latest Catalogue. Send for it TODAY, using 
the coupon below. N.B. Books are void of 
V.A.T. 

Send for lists of publications 

\ \`\\ 
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 
system. 

wleloP each 

Transistors 
in stock 
We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

Our very popular 4p transistors 
TYPE "A" PNP Silicon alloy, TO -5 can 
TYPE "B" PNP Silicon, plastic encapsulation 
TYPE "E" PNP Germanium AF or RF 
TYPE "F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

8 VARIOUS 
P&P27 }p 

ESllOp 

TV Tuner nits 
Brand new by a famous 

manufacturer 

%///////////////////////// / /// / / / / / / I / / I / A/11/ I I 1111 

Our famous Pl Pak' 

Please send me the FREE Si -Pre -Pak Catalogue 

NAME 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 159 post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

BIPRE-PIAK LTD 
Reÿ No820y19 

Dept,D 222-224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 46344. 
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P1U41)iJCTIOi 
NIS colin riches 

MORE PRICE CUTS 
Sinclair has announced reductions 
in the price of two more of its pocket 
calculators. The "Scientific" is cut 
from £49 + VAT to £29.95 + VAT 
and the slim "Executive Memory" 
model from £49 + VAT to £34.95 + 
VAT. A kit version of the "Scientific" 
is available at £19.95 inc. VAT. 

The correct price of the new 
"Cambridge" model is £19.95 plus 
VAT. The kit version is £13.59 plus 
VAT and not as shown in the 
"NEWS ..." feature in August P.W. 

THE RN712 
I first mentioned this unit in my 
"ICE" article in the June issue. Since 
then I have had a number of enquiries 
from readers for more gen -so here 
goes: 

The RN712 employs 83 semi- 
conductors (49 transistors and 34 
diodes) and an IC. 

The spec. is as follows: Power 
supply is 12V d.c. ( -ve earth). Current 
consumption is 1.25A at 14.4V and 
output power 2 x 5W. Wave ranges 
are Medium (185- 586m); Long (1154 - 
2000m) and f.m. (87.5- 104MHz). The 
intermediate frequencies are: 470kHz 
(a.m.) and 10.7MHz (f.m.). 

Controls: rotary (left- hand)- front, 
on /off volume; centre, tone; rear, 
balance; (right- hand) -Super Turno- 
lock pre -set station selector. 

Slider controls are: (left hand) fast 
wind, rewind and stop. (right- hand)- 
top, radio /microphone record switch; 
(left- hand), bottom, stereo /mono 
switch and indicator. 

Rear connections provide for a car 
aerial, automatic car aerial power 
supply, two an speakers, fused power 
supply and microphone. 

Frequency response of the cassette 
player /recorder is quoted as 80- 
10,000Hz within 6dB. Wow and 
flutter max ±0.3 %. S/n ratio is 
quoted as being better than 45dB. 
Dimensions of the unit, which fits 
into a normal car -radio cut -out are: 
7Tx2x6gin. 

Philips Electrical Limited, Century 
House, Shaftesbury Avenue, London, 
WC2H 8AS. 

SOLDERING IRONS 

TANDY 
After eight months of operation, the 
U.S. Tandy Corporation has opened 
50 own -name franchise audio shops 
in Great Britain. 

The first half -dozen were opened 
in December 1973 in the West 
Midlands. 

For further information on Tandy, 
please refer to the "NEWS ..." page 
of our February 1974 issue. 

Miniscope iron (above) 
The Superspeed (right) 

The EGM Superspeed and Miniscope 
soldering irons retain the shape, size 
and weight advantages of conven- 
tional irons yet have the rapid heating 
advantage of the heavier and often 
clumsier soldering gun. 

With heating times of around 5 
seconds these irons can be run from 
a 6V d.c. supply such as a car battery 
or from 2.5 to 6.3V a.c. from a mains 
transformer. EGM supply a trans- 
former as an optional extra, supplying 
4.5V at 20A indicating a standard 
(intermittent) rating of 90W for a 

single iron. 
With the soaring cost of electricity 

it is good to see that these irons are 
off when not in use. Only light pres- 
sure is required on the switch ring, 

an automatic cut -out looking after bit 
temperature. 

Further details from EGM Solders 
(PW) 3 United Road, Manchester, 
M16 ORJ. 
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PART 2 

CONSTRUCTION (continued) 
The crystal filter unit, Fig. 8, can be wired and 

completed on the 3 x 2in box lid before installing 
it in the chassis but initially the lid should be placed 
in position and fixing holes and clearing holes for 
the crystal sockets drilled through the lid and chassis. 

-Notches are cut in the lid flanges and in the edges 
of the box to clear the various leadout wires. The 
main tuning capacitor is fitted to the other aluminium 
box which is mounted vertically on the chassis 
providing a solid mounting but a simple stiff bracket 
could suffice here since there is a flexible coupling 
between the dial drive spindle and the tuning 
capacitor. 

Note the correct position of the pins of the IF 
valveholders, Fig. 8, and ensure that the small 
screens, cut from thin tin plate, are correctly placed 
or instability could result. Each screen is soldered 
to a tag under a mounting bolt and to the centre 
spigot of the valveholder. Similarly, the anode pins 
of the mixer valveholder are placed for the shortest 
leads to the filter box, again aiming at a balanced 
layout as far as is possible. Another important screen 
is that between the RF coil sockets on top of the 
chassis. 

The first oscillator V2 is very simple, keep wiring 
short and direct and components firmly mounted. 
Capacitor C29 should be connected with shortest 
possible leads from pin to earth. Fig. 9 shows the 
layout. 
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The CIO and the PD together 
with the IC audio stage are 
built up on two pieces of Vero - 
board as shown in Figs. 10 and 
11. Spacers or extra nuts are 
used to keep the boards clear 
of the chassis. The three central 
earth rails on the PD board are 
directly earthed by the fixing 
bolts and nuts. Veropins provide 
connections to the external cir- 
cuitry. The IC should be in- 
serted only after carefully 
checking the wiring and, in par- 
ticular, checking for solder 
splashes or blobs between the 
copper rails on the boards. 

The S -meter should be fitted 
after all the drilling has been 
done, to avoid damaging the 
meter by excessive vibration. 
The components associated with 
the S -meter are mounted on a 
small piece of plain Veroboard 
which is held under the terminal 
screws of the meter. Fig. 12 
shows the arrangement. 

Fig. 8: Close -up of the crystal filter box 
and associated components. The crystal 
sockets shown are those used with surplus 
crystals in the original experiments with 
the filter. The crystals and holders sup- 
plied by Senator Crystals are HC6U style. 
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IAM0221) 

SK1 
Aerial 

Crystal 
filter 

X3 

X3/E 

IAM 02221 

Veropins 

V3 IFT1 V4 IFT2 

IFT2 

IFT2/E 

AM 0223j 

CIO PCB 

PD /Audio PCB 

Feed CIO to PD 

Fig. 9: above, gives the location of the 
S1 b principal components under the chassis. 

pole Figs. 10 and 11, left, show the layouts for 
the carrier insertion oscillator and product 
detector boards, actual size. Each board 
can be tested before being fitted into the 
chassis. 

E 

VR6 

AGC to 
R9 /R14 

Sia Sia 
SSB /CW pole 

Sia 
AM 

+18V 

SK2 
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a) 
The various IF coils are wound as shown in Fig. 

13. Turns are scramble wound and held in place by 
a spot of polystyrene cement similar to that used in 
model -making. It is a good idea to make a note of 
the pin numbers used for each winding on the coil 
formers to ensure correct positioning of the IFTs 
on the chassis. 

R17/V4 

CT 

Ferrite cores 

I FFrLTER 

L4,22-1- 22 turns 

14 space 

L5,15 turns 

Earth 
tag under meter 
mounting screw) 

AM 02241 

Fig. 12: Layout of the components in the S -meter circuit. 

Note that L.6 is bifilar wound. Take a length of 
wire sufficient for both windings, double over at the 
centre and wind on the requisite number of turns 
keeping the wires together, winding them as one. 
The earth end of L5 is taken out through the base 
of the coil former and soldered to an earth tag. + 

Scrape clean the ends of all the windings before a 
soldering to the pins on the formers. Ensure that 
the holes in the chassis are big enough to clear the 
pins or, to be quite sure, slip .a short piece of 
insulating sleeving over each pin. 

As there are several holes to be drilled for each 
IFT it is a good idea to take a spare coil former 
and remove the pins thus enabling the former to 
be used as a template for marking out the holes, 
after the central hole is drilled. 

The RF tuning ganged capacitor is mounted off 
the chassis with washers on the mounting bolts. 
First fit the slow motion drive to the panel in the 
correct position and then adjust the number of 
washers until the capacitor spindle fits into the drive 
without difficulty. If it is misaligned the drive will 
bind and stick. The slow motion drive is essential 
as the RF tuning is quite sharp. A small metal or 
card disc is fitted to the flange on the drive and 
eventually calibrated for the three RF tuning ranges. 

The heater wires, preferably of differing colours, 
are twisted together between valveholders and one 
side earthed at the mixer valveholder only, the 
corresponding wire being earthed again in the power 
supply unit, hence the coding. The chassis should 
not be used for heater earth at other valveholders. 
Small stand -off insulators are used to support the 

.otherwise free ends of resistors etc. 
A slot is cut in the left hand side of the cabinet 

to clear the coaxial aerial socket and short leads go 
from the socket to the IF trap Ll /Cl and from the 
trap to the RF tuning capacitor. The aerial socket 
could be mounted on the rear drop of the chassis 
and a short length of coaxial, cable run back to the 
trap. This would necessitate cutting a hole in the 
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IAM 02261 

L7 42turns 

IF FrLTOQ 
1,4" space 

20 + 20 turns 
LS bifilar wound 

(see text) 

IFT 
LB 42 turns r F - -r2. 

14j:space 

L9 20+ turns 

o 
LB L9 

T 

Note: 
L10/L11 same 
as C8% L9 

Fig. 13: Details of the windings for the filter and IF transformers and 
the IF trap. The former length is aim and not lilt,. as shown in com- 
ponents list. 

back of the cabinet to clear the aerial socket. In 
any case, a similar size hole is required at the back 
for the plug on the end of the power supply cable 
to pass through. 

TESTING CIO /PD 
The CIO board can be tested before it is fitted 

into the chassis by temporarily connecting the crystal 
to the board (do not solder to the crystal pins! !), 
ignoring capacitors TC4 and C46 and feeding a low 
voltage supply, from a 9V battery, to R29 and the 
earth line. The 5.5MHz signal should be heard on a 
short wave receiver at this frequency if the oscillator 
is placed close to the receiver's aerial socket. The 
receiver's BFO should be on. 

Similarly the audio section of the PD and audio 
board can be tested, connecting the phone jack, 
volume control and a low voltage supply to the pins 
on the board. A test signal from a transistor radio 
headphone socket can be fed to the top of the 
volume control. 

A five -way terminal strip is fitted inside the chassis 
w ere t e power su r ca s e enters. The four -wa 
screene car e is termina e r wi a 

.. 
B7G plug,` 

pugging into g soc e on t e power unit. 
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POWER SUPPLY 
The circuit of the power supply unit is shown in 

Fig. 14. All the valves in the receiver are fed from 
the 150V stabilised line rather than from the more 
conventional unstabilised 250V. The general result 
is improved frequency stability and less heat 
dissipation in valves and resistors. The 6.3V 
secondary feeding the valve heaters is also connected 
in series with the second 6.3V secondary (tapped at 
5V) to provide 18V DC for the audio IC and CIO 
stage via rectifier D3 and smoothing components 
C2, C3 and R5. 

The switch in the 150V line is very useful when 
testing and making adjustments. Even this voltage 
can produce an unpleasant shock! Resistor R4 is 
more of a safety device, discharging Cl when the unit 
is switched off. It also imposes a minimum load on 
the rectifier, lowering off -load peak voltages. 

/1 

A.C. 
mains 

F1 

1A 

T1 

D1 
1N4007 

250V 

F2 

250mA 
250V 

D2 
1N4007 

S2 

'K components fist 

't:§4 PO ER SUPPLY UNIT 
R1 330 }W 
R2 5k5210W WW 
R3 100.CI 4W 
R4 22k0 2W :,-' 
R5 3352 }W 

Miscellaneous 

Cl 350/4F 350V 
C2 2000/4F 30V 
C3 20001xF 30V 
F1 Fuse IA 
F2 Fuse 250mA 

D1/2/3, 1N4007. SI, 2 pole on- off. S2, Single pole 
on -off, Fuseholders (2). Valveholders S7G (2). 
Cable plug 137G, Panel indicator lamp 8'3V. TI, 
Transformer 250- 0 -250V 8OmA, 6.3V + 03V 
(Douglas MTI AT). Case 8 x 6 x 6 in. (H. L. Smith 
& Co. Type t)). RV1, voltage stabiliser 0A2. 
Speaker 6 x 4 in. elliptical 8e), with cable and jack 
plug. Speaker grill. 

10102261 

63V 
LP1 

v 
'D3 

63V 1N4007 

srC2 
2000y F 

R5 33 

Output socket 
(viewed on pins) 

63V AC 

C3 
2000.uF 

+18V 

The indicator lamp could be fitted to the set itself 
in the form of a dial light but this has never been 
found necessary with the 898 dial. The 10012 resistor 
in the cathode side of the 0A2 stabiliser is very 
useful as it enables the current in the 0A2 to be 
monitored very easily. This should be around 10mA 
for best regulation which means rop across 
the resistor. The important point is that 0A2 should 
be seen to be working, by its glow, at all times. 
The current may be varied by changing the value 
of R2. Where a lower value is needed add low 
wattage resistors of 20k11 or so in parallel with R2, 
rather than changing R2 itself, The total HT current 
taken by the receiver is approximately 40mA at 150V. 

The supply to the CIO stage could be stabilised 
by means of a zener diode but since the stage is 
crystal controlled this was not thought to be 
necessary. The various output voltages are taken to 
a B7G valveholder at the rear of the unit, 

CONSTRUCTION 
The particular cabinet used to house the power 

supply unit and speaker has a pleasing appearance 
but there is nothing special in the choice or in the 
general construction. The layout can be seen in the 
photographs and only one or two points need any 
explanation. 

Fig. 14 : Circuit of the power supply unit 
which provides a stabilised 180V line 
plue 18V DC for the CIO and PD 
bco;ds and 15' 3V, AC for the valve 
herfers. ..a.. ' .. 

A common bracket is used for the B7G valve - 
holder for the 0A2, mounted on long 6BA bolts, 
and the B7G output socket to which the various 
supplies are taken. Fuses, switches and the indicator 
lamp are fitted to the front edge of the cabinet, 
with twisted flex to each from the rest of the 
components mounted on the base plate. Make these 
leads of adequate length so that the cabinet can 
be separated from the base plate while the unit 
is working, for testing and checking purposes. The 
existing screw holes in the side of the cabinet are 
made into slots to facilitate this operation. When 
wiring any panel type fuse -holders always connect 
the live side of the circuit to the rear tag on the 
fuseholder to prevent the accidental touching of a 
live circuit via the fuse if it is being inserted with 
the fingers. 

A large rectangular hole is cut in the front left 
hand side of the cabinet to suit the speaker chosen. 
This may seem a tedious job but by drilling a 14in. 
hole in each corner and using a Mole Supercut tool 
it can be done in a couple of minutes. Alternatively, 
drill a series of small holes round the rectangle, cut 
between the holes with a pair of sidecutters and file 
clean. Yet another way is to punch a symmetrical 
series of holes over the area with a chassis punch 
such as will probably have been used to make the 
holes for the valveholders in the receiver. A plastic 
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grille over the front of the cabinet gives a 
professional appearance to the unit. 

Initially it was the intention to mount the speaker 
in the receiver cabinet but since the beam deflection 
valve is susceptible to external magnetic fields it was 
thought wiser to keep the speaker's permanent 
magnet well out of the way! 

While in the mood punch a number of holes in 
the base plate and at the top edge of the back of 
the cabinet to provide through ventilation, assisted 
by fixing three rubber or plastic feet to the base 
63 5 

OO 

o 

D3 

Screen 
OO 

Link 

(AMi2271 

5 25 Q <> 

Earth 6 3 

Fig. 15: If the specified transformer is used the wiring of the two 
6.3V windings will be as shown here, for correct phasing. 

plate. Slots are required in the back of the cabinet 
to clear the power outlet socket at the left, the 
speaker lead and the mains input lead. 

The unit can be tested for correct output voltages 
before being connected to the receiver but this 
should be done as quickly as possible to prevent 
p"°ásible damage to to tThTvirdage regu "iáto`rÏiy 
excessive Curren t rough it w en the unit is not 

` el g -ITaliettliy-the-receiv-ere ou put 
is very Low, reverse the connections to the second 
6.3V winding. If the MT1AT transformer is used 
the correct connections are as shown in Fig. 15. If 
all is well plug in the B7G plug from the receiver 
and continue with the alignment procedure. 

The finished power unit incorporates a loudspeaker 
having its own lead and plug enabling it to be used 
with the receiver or any other audio equipment. The 
supply lead from the receiver plugs into the back of the 
cabinet. 

Initial adjustments. After checking and double 
ehecking the wiring of the receiver and power unit 
and with the mains switch off, fit all the valves and 
their screens with the exception of the ECC81. Fit 
the pair of Range 3 RF coils into their sockets. It 
is a good idea to mark the coil formers with 'a small 
label so that they are always used as correct pairs 
in the correct sockets. Lise, for example, `3F' and 
`3W meaning Range 3 front and rear. Once aligned 
the coils must not be interchanged. Ensure that 6BA 
lock nuts are fitted to each core screw. 

Insert the I.C, noting the correct position of pin 1 

from Fig. 10, and then the three crystals again noting 
the correct position for each frequency from the 
Components List. With the HT switched off, switch 
on the power supply. The OA2 voltage regulator 
should glow and a background hiss heard in the 
headphones, controllable by the volume control. If 
the mode switch is on SSB /CW the hiss will increase 
slightly due to the CIO becoming operative. Check 
the low voltage supply at about 18V but if it is very 

ALIGNMENT PROCEDURE 
While a modulated signal generator is a highly 

desirable piece of equipment for aligning a receiver 
it is possible, in this design, to get adequate results 
without one. A 1MHz /100kHz crystal calibrator would 
help but failing even that it is possible to use either 
another short wave receiver or a domestic receiver 
having a short wave range covering the frequency 
of 8MHz. Calibration can be carried out by reference 
to stations of known frequency but this is a very 
tedious process. 

When aligning a conventional superhet receiver 
it is customary to align the IF stages first at, say, 
455kHz and then to feed test signals into the input 
stages adjusting the first oscillator until calibration 
is correct. The oscillator will in fact be working at 
signal frequency ±IF frequency, depending on the 
design. In this receiver the single range first oscillator 
is calibrated directly, initially at one frequency only, 
8MHz, the rest of the calibration being done later. 
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low, around zero, reverse the second of the 6.3V 
windings on the transformer, as noted in the section 
dealing with the power supply. The valve heaters 
should also be seen to be glowing. 

Switch on the HT and check for 150V on the HT 
line in the receiver. Operation of the IF gain control 
should increase the background noise when near 
maximum, least resistance. The RF gain control will 
have little effect at this stage. With both gain 
controls at zero adjust VR4 on the S -meter panel 
until the meter reads zero. 

IF Stages. Connect a few feet of wire directly to 
the signal grid, pin 6, of the mixer valve V1, turn 
up the gain controls and switch to AM when a babble 
of stations should be heard at the IF of 5.5MHz, the 
receiver in effect becoming a straight TRF. Peak 
the signals with the RF tuning control which should 
be near minimum capacity. There may be two tuning 
peaks but either will do. Continue to peak the 
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signals by adjusting the six cores in the filter and 
IF stages, V3 and V4. The S -meter is used as a 
tuning indicator for all these adjustments aiming at 
maximum reading. If it should reach full scale 
reduce the sensitivity by means of VR3 on the 
S -meter panel. 

rAM 0228j 

Output 
socket 

The cover of the power supply cabinet is removed to show the com- 
ponents mounted on the baseplate. The earth wire of the mains lead 
at the left is taken to the baseplate and the cover. 

Now remove each core, one at a time, beginning 
at the filter, apply a spot of core locking compound 
or similar and replace the core adjusting for 
maximum signal. The object of this exercise is to 
ensure that the first tuning peak encountered is 
used since a second and incorrect peak may be found 
if the core is screwed in any further. Eventually the 
alignment should be repeated after the set is working 
properly in every respect. The adjustments, 
especially on the IFTs, will be found to be inter- 
dependent to some extent. 

Calibration. The great advantage of having an IF 
filter of known frequency, 5.5MHz, is seen when the 
job of calibration is begun. In this design, once the 
low frequency end of the oscillator tuning range is 
established at 8MHz the rest of the scale calibration 
falls into place, more or less, for both ranges, the 
8MHz point corresponding to 2.5MHz on one range 
and to 13.5MHz on the other. See Fig. 16. 

Fit the ECC81 valve and its screen. Make quite 

2 
sure that the tuning dial and capacitor are working 
smoothly from end to end of the travel, that the 
maximum capacity coincides with 0° on the dial 
and that the grub screws in the flexible coupling are 
tight. Unscrew the core (anticlockwise) in the 
oscillator coil L12 for minimum inductance and set 
trimmer capacitor TC3 to about the mid position of 
its travel. Set main tuning to 5° on the dial, almost 
maximum capacity. 

It is only fair to mention at this point that signals 
around 2 to 3MHz can now be heard if an aerial 
is connected to the set and the RF tuning peaked, 
if only to demonstrate that all the work and expense 
has been worthwhile! 

If another short wave receiver is available, having 
reliable calibration, set it for CW reception on 8MHz 
and run a short wire from its aerial terminal to the 
vicinity of the oscillator valve V2. Run in the core 
of L12 until the signal is heard on the check 
receiver. It is now necessary to set the upper end 
of the range to 18MHz, at 175° on the dial. Run the 
dial to this point following the signal on the check 
receiver and adjust TC3 to give 18MHz at 175 °. 
Return to 5° and readjust L12 for 8MHz. This 
sequence should be repeated until the calibration 
at each end is correct, then lock the core of L12 
with the nut. 

Intermediate points can be filled in using the check 
receiver or, preferably, a 1MIlz /IOOkHz crystal 
calibrator in conjunction with the check receiver. 
Use a soft pencil for marking the dial on a blank 
scale remembering that this calibration is for the 
first oscillator frequency only. The proper calibration 
can be done later for the actual tuning ranges, simply 
adding or subtracting 5.5MHz to or from the 
oscillator frequency. For example, when the oscillator 
is on 12MHz the scales will be marked 6.5MHi on 
one and 17.5MHz on the other, and so on. The 
intermediate 1MHz points can be filled in using the 
crystal calibrator at the aerial input. 

All calibration should be temporary at this stage, 
being finalised at a later date when the receiver 
has been in use for a while. The initial calibration 
was in fact adjusted to place the 14MHz amateur 
band at the end of the scale. 

If all else fails a domestic type short wave receiver 
may be pressed into service provided it can be 
tuned to 8MHz but its accuracy will be highly 
suspect! As before, take a wire from the set to the 
oscillator compartment and adjust L12 core until 
the signal is heard. As there is no BFO on the set 
the signal will be heard as a rushing noise unless 
there happens to be at station of some sort on 8MHz 
when a heterodyne whistle will be heard. This was 
tried using a cheap transistor portable enabling the 
14MHz amateur band to be found a little way up the 
dial of the `Epsom' without any trouble at all. 

The owner of a good signal generator will pre- 
sumably know how to use it to align this receiver but 
it should be remembered that the IF response is very 
sharp and to ensure that the SG is always on tune 
its dial should be rocked back and forth across the 
frequency as alignment proceeds. If the modulated 
CW facility of the SG is used the audio output of 
the receiver may be monitored at the output socket 
with a low range. AC voltmeter but the AGC line 
must be temporarily shorted to earth to prevent AGC 
action masking the effect of alignment adjustments. 

-continued on page 539 
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IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

THESE UNITS CAN BE INCOR- 
PORATED WHEN MAKING YOUR 
OWN PROJECT OR ADDED TO 
YOUR EXISTING SET -UP. 

A UD 

STE 

ON 

RED 

'rl 
ITS 

N 

UN 

DON'T FAI 

* THIS STAR :ID 
SPECIAL AUDIO ISSU 

OF NO EMBER 

CiICAL'WIRELESS 

SCRATCH & 

RUMBLE FILTER 
Designed to reduce the 
noise from worn records 
and from turntable motors 
in most popular systems. 
Will also reduce transient 
overload distortion. 

TONE 

CONTROL UNIT 
Added versatility for your 
amplifier giving a wider 
range of adjustment of 
treble and bass frequencies. 

OTHER CONSTRUCTIONAL ARTICLES 
AND SPECIAL FEATURES. 

ON SALE IN OCTOBER 
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MICRO TY 
SOLID state replacements for things 
like television screens and even 
television camera tubes have been in 
the wind for some time. The latest 
evidence seems to bring these 
"dreams" very much closer. A British 
company has won a Queen's Award 
for its 64 x 64 scanned diode array 
which is used in a midget television 
camera. An American company dis- 
played a tiny solid state TV camera at 
the Paris Components Show in April 
this year -it was not much bigger 
than a packet of 20 cigarettes. Per- 
haps the most significant thing about 
the British company is not so much 
the 64 x 64 array, but that a director 
of the company is quoted as saying 
that a "substantially larger" array is 
currently being developed and this 
could compete with conventional 
television cameras, in terms of 
resolution, within two years. 

THE THYROPTER 
Looking at state -of- the -art in the 

other type of arrays -those which 
emit light, the very latest from one 
Northern manufacturer has some 
intriguing possibilities. The device 
(no other details available) is called 
a Thyropter and is a light emitting 
diode (LED) with a built -in memory. 

The construction is quite in- 
genious. It consists of a photo - 
sensitive junction in series with a high 
resistance layer plus light emitting 
capability. A steady voltage (about 
5V) is applied to the device(s) and 
this causes a leakage current to flow. 
The devices are "switched" on by 
sending a pulse to them (about 5V). 
Once the leakage current reaches a 
certain level the light emitting portion 
starts to emit light. Because the light 
sensitive part is very close to the light 
emitting area the light from the latter 
shines on the high resistance layer 
and lower its resistance. This in turn 
allows more current to flow (because 
the resistance is now less and is in 
series with the current path). More 
current flowing causes even lower 
resistance and so the device switches 
on. This turn -on time is only about 
1µs (one millionth of a second). 

E5ON RECENT DEVELOPMENTS 

Conventional arrays in a x -y matrix 
have to be strobed and this limits 
their brightness. The Thyropter 
avoids this problem. By simply 
allowing less current through the 
device it will switch off. 

Because there is a photosensitive 
area, light from the outside world can 
affect it and, if it were strong enough, 
switch the device on. This light 
would need to be about one hundred 
times stronger than the light from the 
light emitting part of the device - 
remember that the light emitting part 
and the photo- sensitive part are 
extremely close (typically 20 microns). 

The Thyropter is interesting if one 
considers the basic things it offers. 
We have a device which can display 
information optically from an elec- 
tronic input. But if the Thyropter array 
were fed from outside (say by scan- 
ning with a laser beam), then one 
could feed in the information optically 
and (by scanning the matrix) read out 
electronically. 

At present, the Thyropter is only at 
the laboratory stage and is not 
obtainable in any form. However, it 
was felt the readers might like an 
insight of a device which was on the 
horizon. 

$51m ORDER 
Speaking of the electronics in- 

dustry, many people think it's going 
through a terrible time world wide, 
yet reports of orders keep coming in. 
GTE Sylvania Inc. has just landed an 
order to work on communications 
equipment for the US Army. The 
contract is valued at nearly fifty one 
million dollars. 

RADIATION SPARKLERS 
Ever heard that diamonds are a 

girl's best friend? Well they're getting 
quite friendly with the medical pro- 
fession too. The latest application 
for these precious morsels is as a 

sensor for nuclear radiation. Ap- 
parently certain diamonds are sensi- 
tive to radiation and can be used as 
probes. Advantages claimed are that 

they have no upper limit to the dose 
theycan detect (in excess of 109 Rads.) 
and that they are reliable and con- 
stant. Only about one diamond in a 
thousand is suitable, so a company 
has set up manufacture for a machine 
which sorts these diamonds. Just 
shows how industries get started! 

A YEN FOR WALES 
Another snippet in the field of 

television is that a Japanese company 
has bought ten acres of land in South 
Wales to build a factory which will 
produce 5,000 colour television sets 
per month by 1976. Some £2 million 
has been invested and there is 
mention of a 250 work force -all this 
within less than two years, and the 
factory's not even built yet! 

TOP SECRET 
The science fiction fantasy of the 

space -age gun fighter swaggering 
about the cosmos with a laser on his 
hip has taken a step nearer reality. 
A laser, about the size of a cigar, 
has been made which has an output 
of one million watts peak (and that's 
a lot of watts no matter where it hits 
you!). The horrendous follow up 
from the manufacturer is that by 
increasing its size by five times, the 
output can be increased 250 times. 
No further details coz this information 
is top secret anyway. The work is 
sponsored by the US Air Force and 
the US Defence Department. I don't 
know if the US has its own Tower of 
London, but after this, Ginsberg will 
be in it (in more ways than one!). 

* Our contributor, S. Ginsberg is back 
with us again, after a bucket and 
spade holiday. 

1 
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¡nclai7&iiidge it 
Was £27'45. 

Nowoñly£14'95! 
You save£12.50! 

An advanced 4- function 
calculator in kit form 
The Cambridge kit is 
the world's largest - 
selling calculator kit. 

it's not surprising -no other 
calculator matches the 
Sinclair Cambridge in 
functional value for money; 
and buying in kit form, you 
make a substantial saving. 
Now, simplified manufacture 
and continuing demand mean 
we can reduce even the kit price 
by a handsome £12.50. For 
under £15 you get the power 
to handle complex calculations 
in a compact, reliable 
package - plus the interest 
and entertainment of building 
it yourself ! 

Truly pocket -sized 
With all its calculating capability, 
the Cambridge still measures just 
4- "x 2 "x 6 ". That means you can 
carry the Cambridge wherever you 
go without inconvenience - it fits in 
your pocket with barely a bulge. It 
runs on ordinary U1 6-type batteries 
which give weeks of normal use 
before replacement. 

Easy to assemble 
All parts are supplied -all you need 
provide is a soldering iron and a pair of ' 
cutters. Complete step -by -step instructions are 
provided, and our service department will back 
you throughout if you've any queries or problems. 
Total cost ? Just £14.951 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready assembled, 
it costs £21.95 -so you're saving £7 ! Of course 
we'll be happy to supply you with one ready - 
assembled if you prefer - it's still far and away 
the best calculator value on the market. 

1 iui........ 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

4N" x 2 "x a", weight 31. oz. 
*Standard keyboard. All you 

need for complex calculations. 
*Clear -last -entry feature. 
*Fully- floating decimal point. 
*Algebraic logic. 
*Four operators (-F, -, x, = ), 

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

in a calculation. 
*Constant and algebraic 

logic combine to act as a 
limited memory, allowing 
complex calculations on a 
calculator costing less 
than £15. 

*Calculates to 8 
significant digits. 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U16 -type batteries 

-/' -//% %///!/ 'í 

,/.:' "_' °.ïe:; 

-°_..s. 
Ë 

s.9 ' ;á: 

;=:~ "`". w°wL . .. .. .. ... .. .. 
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A complete kit! 
The kit comes to you packaged in a 

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

Contents : 

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

window and light -up display in 
position. 

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

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on /off 
switch. 

10. Soft wallet. 

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

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

How? It's all explained in this unique 
booklet, written by a leading calculator ' 

design consultant. In itsfact - packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to catty 
out complex calculations. 

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

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair- Europe' s largest electronic calculator 
manufacturer- have the necessary combination of skills and scale. 
Sinclair Radionics are the makers of the Executive -the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best -seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 
But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them -the Sinclair Project 80 stereo modules. 
It seemed only logical to combine the knowledge of do- it- yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch -and we guarantee a correctly -assembled calculator for one year. 
Simply fill in the preferential orderform below and slip it in the post today. 

Price in kit form: £13.59 -{- £1.36 VAT. (Total: £14.95) 
Price fully built: £19.95 + £2.00 VAT. (Total: £21.95) r 
I 

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

I 

I 
I 
I 
I 

I 
*Delete as required. 

Please send me 

a Sinclair Cambridge Calculator kit at 
£13.59 £1.36 VAT (Total : £14.95) 

a Sinclair Cambridge calculator ready 
built at £19.95 + £2.00 VAT 
(Total : £21.95) 
*I enclose cheque for £ made 
out to Sinclair Radionics Ltd, and 
crossed. 

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

Name I 
I 
I 
I 
I 
I 

I 
PLEASE PRINT E 

Address 

PW/10/74 

®®------------- 
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THE POPULAR NEW ELECTRONIC GAME 

ELE- 
NUS 

PLAYED ON THE TELEVISION SCREEN 

PART 

This month we shall describe Boards C and D 
which carry the top and bottom base generators, 
bat vertical position and height generators, the 
vertical and horizontal ball control circuitry and the 
ball control logic. 

Top and Bottom Bases 
The circuitry for Board C is shown in Fig. 15 and 

some of the more important waveforms in Fig. 14. 
The top and bottom bases are generated in exactly 
the same manner as the left and right bases, des- 
cribed last month. The only differences are that they 
are triggered from the field sync pulse and the de- 
lays involved are somewhat larger. IC 16, connected 
as a monostable, sets the position of the top base 
relative to the field sync pulse. Ideally it should 
appear somewhere near the top of the screen in the 
final display and hence needs a delay of about 3mS. 
Plenty of latitude is built in and you can adjust 
the position to suit your own set by means of VR7. 

The output of the monostable is inverted and the 
rising edge from pin 6 of IC17b is differentiated by 
C20 and R29 to produce a spike having a width of 
about 200/4S at half its maximum amplitude. This is 
cleaned up by the Schmitt trigger, IC 17d /c, to give a 
nice rectangular 200µS pulse. Allowing for variations 
in component tolerances, this gives a brightening up 
on the screen equivalent to about 3 or 4 lines. 

To increase the base height, C20 should be in- 
creased in value. This should not be necessary, as 
the values throughout the project have been chosen 
for optimum performance. However, we are men- 
tioning these possible variations as they may help in 
trouble shooting or further experimentation. 

The bottom base is generated in exactly the same 
fashion by IC18 and IC19, The only difference is that 
the delay is longer -hence it appears further down 
the screen. Final adjustment is carried out by means 
of VR8. Capacitor C19 decouples spikes on the logic 
supply rails. 

Bat Position and Height 
The rest of Board C is given over to the vertical 

positions and heights of the two bats. We shall des- 
cribe the circuitry for the left bat only; the right 
bat is identical in every respect. 

532 
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The vertical position of the bat has to be varied 

by means of the front panel slider potentiometer. In 
this design we use an NE555 as a voltage - controlled 
monostable to give the variation in position, the 
controlling voltage being derived from the potential 
divider action of the front panel control, VR13. The 
device which performs this variable delay function 
is IC20. 

We must ensure that the bat can overlap the top 
base, so the minimum delay should be in the order 
of 2mS after the field sync. This is set by the com- 
ponents VR9, R36, R35 and C23 when the wiper of 

(All waveform levels are OV and 5V) 1AM 02301 

Field sync 

Top base 
position 
(IC15 pin 3) 

ke--4ti-3mS approx. 

IC17 pin 6 

VOWINIMI 

IC17 p1n13 

Top base 
(IC17 pin 8) 

r200yS 

ki---17mS approx. N 

Bottom base 
position 
(IC18 pin 3) _ 
IC19 pin 13 

Bottom base 200yS approx,-+i w- 
(IC19 pin 8) 

2m5 minimum 
Left bat 1 
position °18mS approx, --a Pi 
(IC20 pin 3) 

i --0.1 

Left bat height 

14-1mS approx, 

ii i 

(IC21 pin 3) I 

fig, 14.' Typicai wavefo ms for the Top and Bottom Base and Bat 
Vertical waveform generators on Board C. The Right Bat waveforms 

are identical to those shown for the Left Bat. 
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¡Top base out Bottom base out Left bat *Right bat IAM 02321 

(Boards A and E) (Boards A and E) vertical out vertical out 
(Board B) (Board B) 

t5V F ield sync in 
(Board A) o 

Left bat control in 
from VR13 wiper 
(Front panel) 

Right bat control in 
from VR14 wiper 

g(Front panel) 

Fig. 16; Actual size layout of Board C and location of components. 
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VR13 is at the OV end of its track. When VR13 is 
set to +5V we get our longest delay and the bat 
is nearest the bottom of the screen. It is possible for 
this delay to exceed the length of a field scan, in 
which case the bat would appear again at the top 
of every second field. To prevent this happening we 
have a preset maximum delay, set by VR9, which 
limits the extent of the voltage control. We shall 
describe how this is adjusted later. 

The height of the bat is up to the individual 
reader -the smaller the bat the more difficult the 
game. You can see from the photographs of our 
game the relative size we have obtained with the 
specified components. In any event, the duration of 
brightening up must be quite large to ensure that 
enough lines are used to define its height. It is, 
perhaps, more important that the height of both 
bats should be the same so that there is no advan- 
tage to be gained from playing on one side. 

Because of these two points we have opted to 
generate the bat height with another monostable, 
IC21, instead of the simple differentiator and trigger 
we have repeatedly been describing. R39 sets the 
dwell of the monostable; increasing this value 
heightens the bat and vice versa. The output from 
IC21 describes the bat height at its desired vertical 
position; this has to be combined in an AND gate 
with the left bat width signal generated on Board B. 
Reference to Fig. 12 in last month's issue will show 
the two signals being combined in IC15b. The right 
bat vertical signal is similarly combined with its 
width in IC15a. 

Testing Board C 
Following on with our usual advice we suggest 

you now build Board C and wire it into the sub - 
frame. Connect the field sync input to Board A and 
the TOP and BOTTOM BASE signals to board A and 
also to a pair of the unused diode inputs to board 
E. The connections to board A are for the circuitry 
which senses coincidence between BALL and TOP 
or BOTTOM BASES to give a direction change 
signal to the ball control circuitry. The left and 
right bat vertical signals have to be taken to their 
respective pins on Board B. Finally connect VR13 
and VR14 temporarily with flying leads across the 
5V power rails and take their wipers to pins 6 and 
4 on Board C. Remember, of course, to connect the 
+5V and OV rails to this board. 

Now you can check the functioning of Board C. 
Set VR13 and VR14 to the OV end of their travel 
and set VR7 and VR8 about mid -way. Apply power 
and tune in the television set as before. Check that 
the time bases are correctly set and note that all 
the features described last month should be dis- 
played, except that the top and bottom bases are 
present and the bats appear at the top of the screen. 

First adjust the positions of the top and bottom 
bases with VR7 and VR8. The top base should be 
set to cut across the centre of the bats when they 
are at their highest point and the bottom base 
should be in a symmetrical position. Now check that 
you can move the bats independently with their re- 
spective control potentiometers. Start with VR13 
and slowly move the bat down the screen. If the bat 
stops before the potentiometer has reached its limit 
increase the value of VR7 a little and continue 
doing this until the bat is bisected by the bottom 
base when VR13 is at the +5V end of its track. 
Do the same with the right hand bat. 

* components list 

BOARD `C' 

Resistors (all Ì or áW, 5%) 
R27 221(0 R34 2.2k0 ::R 33012 
R28 4.7k0 R35 3300 R42 27k0 
R29 1 kS2 R36 27k11 R43 ' 4.7k0 
R30 2 2k52 R37 47k$2 R44 15k0 
R31 68k0 R38 15k51 R45 15k51 
R32 4.7k0 - R39 ' 15k52 R46 4 Tk12 
R33 lid/ R40 4,7k0 

Potentiometers (all sub-min. vertical presets) 
VR7 25k0 VR8-VR10 100k12 

Capacitors 
C18 0.1,c<F(P) C22 033,rcF(P) C26 
C19 0.1;uF C23 01uF (P) C27 
C20 033uF(P)'C24 01uF C28 
C21 0.1F(P) C25 1500p F:` C29 

Semiconductors 
013-016 1N914 or iN4148 
IC16, 1C18, 1C20-1C23 NE555 

IC19 SN7400 

Miscellaneous 21 
6 DíLB lC-sockets; 2'01L14 IC sockets; ' pcb; 
9 pcb pins. 

0 1¡aF (P) 
0-1uF (P) 

F 
0.1µF (P) 

BOARD D , 

sistors (all'# or #W, 5%) 
R47 1 k52 R52 6200 57 4 7k0 
R48 2 2k11. R53 6200 R$8 62051 
R49 100k0 R54 2 21(12 R59 6200 
R50 4. 7k53 R55 100k12 R60 1 k52 
,F251 4 7k11 R56 4 71512 

Potentiometers 
VR11, VR12 1M1') sub -mio vertical presets 

Capacitors 
C30 200014F 25 
C31 471/F 25 
C32 2.2p F (P) 

Semiconductors' 
Tr1, Tr2 BC108 
1C24, IC25 L.M741C 1C26-1C29 SN 

iscelianeous '' 
2 D11.8 IC sockets; 4. 

NOTE -Cap itors marked ( 
polyester or polystyrene type& 

47uF 25V 
2.2uF (P) 
0.1isF 

ke;:iil 
leakage 

If If any of the features do not appear as specified, 
check the functioning of the various delay units by 
taking a flying lead from their outputs to the last 
unused diode on Board E, as described last month. A 
little thought and analysis should rapidly sort out 
the faulty zone and the fault will almost certainly be 
a forgotten soldered joint, a diode the wrong way 
round or a short caused by a blob of solder. We 
ought to repeat, once more, the warning that the 
identification marks on the NE555 timers point in 
the opposite direction to these on the SN7400 
devices so be careful you have put these in the right 
way round! 

Ball Control Circuit 
We will assume all is well and proceed to the 

board which, although the simplest to assemble, is 
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1 AM 02331 
r 51y 

Ballboy 
Ball vertical 
control out 
79 (Board A) 

Ball horizontal control 

I S1b .i Ballboy 
Ball horizontal 
control out 
®(Board A) (Front panel) 

Vertical 
speed set 

Vertical 
change in 
(Board A) 

R47 

R54 
2.2k 

i rizOntat 
ïb Ñ set 

R56 
VRt2''' 

114 . 

.7 C34. 
22pF; 

R55 
100k 

Tr2 '. 

BC10ß R59 
620 

R60 < R57 
4:7( 

C33 . 

47jiF 
4758 
620 

Right bat in (Board B) 
13 

13 

d 

Right base in (Board B) 

71 

Ball in (Board A) 
Left bat in (Board B) 
10 

12 

1 

Left base in (Board B) 

Service 
push 
buttons 
biassed 
to OV 

Right bat + right base 

+5V 

OV 

S3a Q 
Right 
serve 

(Front panel) 

Sta p 
Left 
serve 

(Front panel) 

IC28 SN7400 
5 

2 

a 4 
6 

IC26 
SN7400 

Left Right 
serve serve 

S2b S3b 

(Front panel) 

Lose 
Ball blanking 

Wdrizontal change 

IC27 SN7400 

11 

Left base + Right base 

114 114 14 

IC29 
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IC28 IC27 

114 

135 
IC26 

+5V 

Serve 

Ball 

Left bat + Left base 

IC29 SN7400 
12.--N 10 

d ¡1 

3 J 9 

Blanked 
ball out 

(Board E) 

Fig. 17: Circuit of Board D, including the Ball Control ramp generators 
OV and logic. S1, S2 and S3 are all biased push- buttons. 
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Vertical 
change 
(Tr1 base) 

Tr1 collector 

IC24 pin 6 

Horizontal 
change 
(Tr2 base) 

+15V 

+5V 

OV 

0V 

r11.25V approx. 

375V approx. -9+5V 

Tr2 collector 

IC25 pin 6 

+15V 
0V 

0V 
.A.-11.25V approx. 

l 

[AM 02341 

7.5V approx. 
when ballboy 

is depressed 

7.5V approx. 
when ball boy 
is depressed 1 

."'3.75V approx. 
Fig. 18: Typical waveforms for Bali Control ramp generators. 

the most complex to understand as it contains all 
the ball control logic. The complete circuitry is 
shown in Fig. 17 and, as can be seen, is split between 
the reversible ramp generators that provide the 
control voltages for ball movement and the logic 
that triggers the ramps, starts a service and ends a 
game when a "miss" is detected. Let's start with 
the ramp generators. 

Ball Ramp Generators 
Both the control voltage generators are the same 

so we shall describe only the vertical control unit 
comprising IC24, an operational amplifier connected 
to work as a linear integrator. When the voltage at 
the left hand end of the input resistors, Villl and 
R49, rises in a positive direction the inverting func- 
tion of the amplifier chip causes the output to fall, 
see Fig. 18. If a voltage step is applied to the input 
the output will fall with a time constant set by C32 
and the combination of input resistors. The lower 
the input resistance the faster the rate of fall. If 
the input is suddenly switched into a low state the 
operation is reversed, whatever the output voltage 
happens to be, and the output will rise linearly with 
the same time constant. 

We use the signal from pin 11 of IC8 (Board A) 
as the input signal. This goes to a high level when 
BALL is coincident with TOP BASE. When this hap - 
pens the collector of Trl is pulled down to zero and 
the output of IC24 starts its upward -going ramp. A 
proportion of this is tapped off from R52 and R53 and 
fed back to the voltage control unit of the monostable 
controlling the ball's vertical position (pin 5 of IC3 
on Board A). The increasing voltage of the ramp 
increases the delay from the monostable and the 
ball will move down the screen until it hits the 
bottom base at which time the output from pin 11 
of IC8 will fall to a low level. The ramp then starts 
to fall and the ball rises up the screen until it hits 
the top base once again. We have, in effect, a com- 
plicated form of oscillator which causes the ball to 
move cyclically up and down the screen. The speed 
at which this happens is set by VR11. 

At the time of switch -on it might be that the ball 
occurs instantaneously above the top base. If this 
happens there may not be a coincidence at the top 
of the screen and the ball would not move away 
from the top. This is why we have included the 
shorting link across the amplifier via Sla, the Ball - 
boy switch. When it is pressed the output voltage 
from the ramp generator is centred and the ball is 
forced to a position about halfway down the screen 
and hence inside the controlled area. 

Ball Control Logic 
The horizontal movement of the ball is controlled 

by coincidence signals between the ball and the left 
bat or left base, or the ball and right bat or right 
base. The logic for sensing these conditions is em- 
bodied in IC26. For example the signal at pin 11 of 
IC26 is RIGHT BAT or RIGHT BASE. When this 
is in a high condition and BALL is at level "1 ", the 
level at pin 8 of the same chip will go to "0 ". This 
sets a "1" at pin 3 and a "0" at pin 6 of IC27 which 
is connected as an RS flip flop. The low level at pin 
6 is fed to the horizontal ramp generator (identical 
circuitry to that just described) and the output of 
IC25 starts to fall linearly. This is fed back to the 
monostable (IÇ5) which controls the ball's horizontal 
position and the ball moves from right to left across 
the screen. Coincidence between BALL and LEFT 
BAT or LEFT BASE causes a reversal of this pro- 
cess. 

The horizontal ball speed is set by VR12. The 
relative vertical and horizontal speeds should be set 
so that there is as large a degree of randomness as 
possible in the ball's trajectory. Having them set at 
the same speed will make the ball travel at 45 
degrees across the screen and it will simply precess 
slowly along slightly differing paths. When the unit 
is completed some experimentation is worthwhile 
to get the best effect. Again we shall repeat our- 
selves by pointing out that the ball's speed should 
not be too great otherwise the ball might cross a 
base line between field scans and a coincidence may 
not be detected. That is one reason why it is better 
not to make the ball too small nor the bases too 
narrow! If this should happen during setting up it 
is only necessary to increase the speed control 
resistor values slightly and bring the ball back into 
play with the Ballboy. 

The other half of IC27 is a very important part 
of the game, called Ball Blanking. This ensures that 
the ball is not visible on the screen until a service 
is made. You must remember that, in our system, 
the ball is moving across the screen all the time-. 
whether you can see it or not. We start a service 
by brightening up the ball when it is in coincidence 
with the bat or the base of the side whose turn it 
is to serve. When the ball misses either bat and hits 
the left or right base line a blanking signal is gene- 
rated at pin 8 of IC27. 

Let's go through a typical game and see what 
happens within the logic; we shall assume that the 
right hand player is to serve. He presses his service 
button (S3a) and holds it down. This puts a "1" on 
pin 9 of IC28c. When a RIGHT BAT or RIGHT 
BASE signal occurs (from pin 11 of IC26) the out- 
put at pin 8 of IC28 goes low and pin 3 of. IC29 
goes high. This is fed to pin 4 of IC29 and combined 
with the BALL signal coming into pin 5. If the ball 
and base or bat signals are coincident while the 
service button is pressed the signal at pin 6 of IC29 
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goes low and this forces a "1" at pin 8 of the Ball 
Blanking flip flop. This output is combined with the 
ball signal in AND gate IC29d, and the output signal 
from pin 8 of IC29 is the true BALL signal which 
will brighten up on the screen. 

As soon as the ball appears the right hand player 
takes his finger off the button and the game pro- 
gresses -the ball stays bright because of the latch- 
ing action of the ball blanking circuit. Let's say 
the left hand player successfully returns the ball 
but the right hand player misses it. What happens? 

Whenever a LEFT or RIGHT BASE signal occurs, 
pin 3 of IC28 goes high and this is combined with 
the BALL signal in IC28b. When the right hand 
player misses the ball there is bound to be an 
eventual coincidence between BALL and his end 
base. This shows itself by the signal at pin 6 of IC28 
momentarily falling to zero (we call this the Lose 
signal) and this resets the ball blanking flip flop 
thus extinguishing the ball. It should be clear that 
this would also have happened had the left hand 
player missed because the signal at pin 3 of IC28 is 
RIGHT BASE ar LEFT BASE. 

We shall not dwell on the logic any further except 
to draw your attention to the two series switches 
in the lose line feeding pin 12 of IC27. These open 
circuit the lose input to Ball Blanking during a 
service, otherwise we could get coincident notights 
at both pins 12 and 9 (IC27) if the ball happened to 
be bouncing off the left or right base at the time. 
This would cause ambiguity in the logic which has to 
be avoided at all costs. 

We expect that the lesser experienced constructor 
might have some difficulty in following this brief 
description of a fairly complex bit of logic. Do not 
let this put you off constructing the project, how- 
ever. It is most unlikely that you will suffer faults 
in this region providing you are careful with your 
soldering. 

Part 5, next month, will deal with testing Board 
D, final adjustments and will include inter -connection 
drawing for all boards and panel. 
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Mixer Stage. Again, this is just a matter of a 
logical sequence of adjustments, easier 'to perform 
than to describe! Fit Range 5 coils in the mixer 
stage (highest frequency range) and set dial to the 
low end of the scale, about 15MHz. Set trimmers 
on RF tuning gang capacitor and VC3 to about half 
way and RF gain control to maximum. If a signal 
generator is not available choose a station in the 
20m broadcast band that is fairly steady in signal 
strength. Set the RF tuning to about two -thirds of 
maximum capacity and adjust the cores in the RF 
coils for maximum output, using the S -meter as 
before. 

FO-IF s 4 5 6 7 

FO+IF+ 1á 

85 

MHz 

12 

15 16 17 18 /l v 22 23 
I 

IAM 02291 

MHz 

First Osc. MHz 

17-5 

4, 

Fig. 16: Illustrating the way in which the single range first oscillator 
is used to provide the calibration of the two ranges actually marked 
on the dial. 

To check this adjustment, rock the RF tuning back 
and forth when two peaks of maximum signal may 
be noted. The adjustment should aim at making the 
two peaks coincident. Tune to a station at the HF 
end of the band, the 13m broadcast band will do, 
and adjust trimmers TC1 and TC2 for maximum 
signal, aiming at a single peak. Check and readjust 
cores at the LF end, the trimmers again at HF. 
Tighten core lock nuts and seal trimmers. Mark the 
RF tuning dial at 1MHz points corresponding to the 
main dial calibration. 

Repeat the above procedure with pairs of RF coils 
for Ranges 3 and 4 and tighten lock nut on cores. 
Note:- adjust the cores only on these two ranges, at 
the LF end of each range. Do not touch trimmers 
TC1 and TC2 again after they are aligned for Range 
5, where they have most effect. The RF tuning dial 
calibration can be seen in the photographs. 

Carrier Insertion Oscillator. With the mode switch 
on SSB /CW, tune in an SSB signal, on say the 20 
or 80m amateur band, and while tuning very slowly 
across the signal adjust trimmer TC4 on the CIO 
crystal for best speech quality. Try this on several 
stations before finding an optimum position and then 
seal the trimmer. 

NOTES 
The `AE Trim' control VC3 allows the input tuned 

circuit to be peaked for different types of aerial and 
will be found to be most effective at the higher fre- 
quencies. In practice the RF tuning will be found to 
be very sharp and can very easily be missed when 
the receiver will be thought to be rather dead! 

There is no reason why the first oscillator circuit 
should not be modified to provide amateur band 
coverage only or particular broadcast bands, replac- 
ing the tuning capacitor, in effect, with a fixed capa- 
citor to find the band required plus a parallel tuning 
capacitor. Multiband operation merely requires a 
multiway bandswitch, preferably ceramic or PTFE, to 
bring in the various combinations of capacitors. 
Whatever alterations are made they do not affect the 
RF tuning which is just peaked to the signal fre- 
quency involved. 
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THE short wave listener, the radio amateur, and 
all those who build, modify or use radio gear 
need to be able to measure frequencies fairly 

accurately. The calibration on most surplus receivers 
is usually way out, whilst searching for particular 
stations on the short wave bands is pretty futile 
unless one has a good idea, to within 20kHz, of 
where to start. The author has found that the 
calibration and tracking of brand -new amateur band 
receivers leaves a lot to be desired, with 10kHz 
errors at scale ends not that uncommon. Of course, 
the ultimate answer is a frequency counter, but this 
is beyond the pockets of many (author included!), so 
the next best solution is a crystal marker used in 
conjunction with a receiver. The calibrator described 
in this article has been found to give a reasonable 
output on all ranges to well over 35MHz at 1MHz, 
100kHz and 10kHz intervals. The unit is simple to 
construct and works with a wide range of crystals 
and transistor gains. 

CIRCUIT DESCRIPTION 
Referring to Fig. 1 the oscillator is conventional, 

component values having been chosen to provide 
stable operation with even relatively poor crystals. 
The trimmer TC1 will pull most crystals on the high 
side on to the centre frequency of 1MHz. In the event 
of a crystal being on the low side, some pulling will 
result by reducing C2. The method of setting up is 
to listen to the output of the unit on 200kHz beating 
with the Droitwich transmission on 200kHz and 
adjust TC1 for zero beat. 
540 
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Tr2 acts as a squarer, bias being obtained by R4. 
A 1MHz square wave is available at the collector 
of this transistor. Whereas most crystal calibrators 
have used dual crystals, locked multivibrators or 
step counters, the availability and price, of decade 
counter ICs makes them the obvious choice for the 
task of dividing this 1MHz output by 10 and 100. IC1 
performs the first division by 10 and the 10kHz 
waveform is obtained at the output of IC'2 by a 
further division by 10. 

THE DECADE COUNTERS 
As some constructors may have yet to use these 

devices, a few words of description is in order. These 
counters consist of four JK flip -flops, wired in series. 
Suppose, to begin with, the four outputs are at 0000 
(0 is OFF, 1 is ON). The input pulse train is connected 
to the clock input of the first flip -flop, each pulse 
in turn turning it on, then off. Thus after 10 pulses 
the configuration of the four flip -flops is 0101 ( "New 
maths" people will recognise this as the binary 
equivalent of 10). A series of gates is arranged to 
give an output when this configuration is reached, 
the flip -flops are reset, hnd the whole process begins 
again. 

* components list 

Resistors 
R1 27k0 R3 '"' fkg2`'" 
R2 15kg2 R4 lkgà 
}or}W5or10j. 
apac tors 1. 0.05µF C 
C2 33pF SM 
C3 150pF SM 
C4 005µF C 
C5 200pF C 
SM Silver mica 

Semiconductors 
)C1 j2 SN7490 Tr1 /2 

Miscellaneous 
S1, 4 pole, 4 way wafer switch. Diecast box 4f x 3 x 
2in. or similar. X1, 1MHz crystal (HC6U) and holder. 
(Senator Crystals 36 Valleyfield Road, London 
SW16). Coil former bin. dia. and dust core. Output 
socket. IC holders, if required (2). Material for 
PCB. 

4 pot. 

CS 18pF SM 
C7 005,uFC 
C8 005/2FC 
TC1 12pF trimmer .;.. 

C Ceramic 

BC109 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 1 : above, complete circuit diagram with details of coil. In Fig. 2, below, the PCB is shown full size together with component layout. 

OV S1d /2 Sid /1 

1 

Sic 

CB 

e 

Sid /3 S1ó/1,2 

C7 

These devices have quite a considerable high - 
frequency gain so that long leads and undecoupled 
power supplies will almost certainly result in 
oscillation which can easily destroy the 1C. The 
printed circuit layout, together with C7 and C8, 
soldered directly to the pins and the ground plane 
on the underside of the board, eliminate any chance 
of this happening. 

The operation of these devices is such that the 

IAM 02191 

output of the device is not a 1:1 mark /space square 
wave. In a perfect 1:1 square wave no even 
harmonics are present. The spectrum of the wave 
form of the output of the counters is such that 
multiples of the 5th harmonic are weak, every 
500kHz and every 50kHz. When calibrating receivers 
this point must be borne in mind as, particularly on 
the highest frequencies, this harmonic is quite a lot 
weaker than its neighbours and could be overlooked. 

-continued on page 544 
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Number 47 Fairchild µA753 FM Receiver I 

MANY amateur constructors regard the align - 
ment of receivers as one of the most difficult 
problems they have to meet. This is 

especially true in the case of FM receivers where 
incorrect alignment can result in distortion. The 
Fairchild µA753 device has been specially designed 
for use with 10.7MHz ceramic filters which avoid 
all alignment problems. Besides helping the amateur 
constructor, this also reduces labour costs for the 
commercial receiver manufacturer. 

Fig. 1 : Pin connections for the ,A753. 

The. µA753 is an eight pin dual -in -line integrated 
circuit with the connections shown in Fig. 1. It pro- 
vides an IF gain in the range 40 to 56dB, typically 
50dB or a voltage gain of 316 at a frequency of 
10.7MHz. 

A typical circuit for the use of the µA753 is shown 
in Fig. 2. The output from an FM tuner is fed to 
one side of a 10.7MHz ceramic filter and the output 

tg. 2: tntErna, circuit of the IC 
together with basic external 
components 
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from the filter is fed into pin 1 of the µA753 device. 
The µA753 contains three cascaded direct coupled 
amplifiers using emitter coupled pairs with emitter 
followers between stages to provide impedance 
matching and voltage shifts. There is overall feed- 
back from the output of the third stage to the input. 
The two ceramic filters together provide all of the 
selectivity required in the IF stages of the receiver. 

A low -level 10.7MHz output is available at pin 7 
with a 330 ohm output impedance. It is intended 
that this shall be used to provide an AGC control 
voltage without interfering with the output 
impedance at pin 5. The device incorporates an 
internal voltage regulator which stabilises the 
performance against variations of temperature and 
supply voltage. In addition, the µA753 provides a 
regulated output at pin 6 of about 7.8V at up to 
10mA which forms a suitable power supply for most 
types of tuner unit. 

The µA753 has been designed so that a minimum 
number of external components are required. It can 
be seen that, apart from the ceramic filters, only 
three decoupling capacitors are required. 

The output from the second 10.7MHz filter is 
normally fed to an integrated circuit which provides 
further amplification followed by demodulation. 

The recommended power supply voltage range for 
the µA753 is 10V to 16V with an absolute maximum 
voltage rating of 18V. The power supply current 
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Total Building Costs 

Par 
& 

5) 
1+ 8% VAT 57p) 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

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

* Signal Tracer. 

*. Signal Injector. 

* Transistor Tester NPN -PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

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

Radio. 
* 3 Transistor Regenerative 

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

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3;" Loudspeaker Earpiece 
Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1 

Tuning Condenser 3 Knobs Ready Wound MW /LW /SW Coils Ferrite Rod 6} 
yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 50p. (Free with parts). 

Nine Transistors, 9 Tuneable wavebands as hoamcr Teri 
Built in ferrite rod aerial for MW /LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraf t, moving coil loudspeaker, volume ON /OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 99" x 7" x 21" 
approx. Parts Price List and Plans 30p (Free with parts). 

Total £6'95 Building 
Costs 1+ 8% VAT 55p) 

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

POCKET 

FIVE 
NOW WITH 3" LOUD 
SPEAKER 

3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive Total Building Costs 
ferrite rod aerial, atractivo black A 50 P P & 

d gold case. Size 59" lI" £2 Sna. 
3¢" approx. Plans and Parts 26p 
Price List 15p (Free with parts). 1 +8 % VAT 20p) 

(Overseas P & P £1.25) 

TRANSONA 

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

Total Building Costa 
Speaker Grille and Tuning 

26 

Pic Plans and Parts 

£2 5 P P &Ina. Price List 5p (Free with 
p parts). 

(+8% VAT 21p) (Overseas P & P £1.25) 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designa 

E.V.5. 5 Transistors and 2 diodes. MW)LG. Pon ,red 
by 4} volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 8" loudspeaker. Attractive 
case with red speaker grille. Size 9" x 5 x 21" approx. 
Parts Price list and Plans 15p. Free with parts. 

Total 
Building (- ÿ £A V5 PP & Ins. 30p 

(+ 8o VAT 23p) 
costs (Overseas P & P £1.25) 

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

Total E3.60 P P & Ins. 30p 
Building (+ 8% VAT 29p) 
Costa (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 Phil output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plans 20p. Free with 
parts. Overseas P & P £1.05. 

Total P P & Ins. 31p 
Building 5F/ VX Overseas P & P £1.85 
Costa (+ 8% VAT 32p) 

ROAMER EIGHT 
Mk I 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can be angled and rotated for peak short 
wave listening. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4' 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on /off, tuning, wave change and tone controls. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 
4in. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 25p (FREE with Parts). 

Total building costa L16 98 P P & Ins. 47p 
Overseas P & P £185) pjv av (+ 8% VAT 

56p) 

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. lin. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts. Total building costa 
Size 9 x 5; x 2l in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list 
and plans 25p (FREE with parts). (Overseas P & P £1.25) 

£4.48 PP &Ina. 33p 

(+ 8% VAT 36p) 

A 

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

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg,. 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3)11. Speaker 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total P P Ins. lip 
Size 9 x 59 x 2 }in. approx. Plans and building + (Overseas 
parts price list 25p (FREE with parts). costs P & P £1.85) 

(+ 5% VAT 32p) 

To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, 61K40 ISA 

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

TEN 
WITH VHF INCLDD- 

4ING AIRCRAFT 
10 Transistors. Latest 4' 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands. 
WW1, MW2, LW, SW1, 
SW2, SW3, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 
Latest 4' 2 watt'lerrite magnet loudspeaker. 
Built in Ferrite Rod Aerial for MW /LW. Chrome 
plated 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 10 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on /off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4 ". Easy to follow instructions and 
diagrams. Parts price list and plans 30p (FREE with 
parts). 
Total building costs 
(Overseas P & P £1.85) 

1 

1 

1 

1 

£8.50 
(+ 8% VAT 68p) 

P P & 
Ins. 52p 

t` EDU- 

KIT " 
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Amplifiera, etc., 
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diagrams. 

Five units 
including master unit 
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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 9" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to be stored for future use. Ideal for 
Schools, Educational Authorities and all those interested 
in radio construction. 
Parts price list and plans 25p (FREE with parts). 

Total building E5.50 
costa (Overseas P & P £1.05) 

VAT 4-1p) 

RADIO EXCHANGE LTD 
* Callers aide entrance "Lavells" shop. 
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ranges from about 11 to 19mA. The internal power 
dissipation must not exceed 310mW. The device 
incorporates short circuit protection for all external 
connections. 

Use in receivers 
In one type of circuit, the output from the second 

ceramic filter of Fig. 2 may be fed into a circuit 
using the Fairchild 3075 device comprising a 
10.7MHz amplifier, a differential peak detector and 
an audio preamplifier. One tuned circuit must be 
employed with this device. 

The writer has employed the µA753 in a simple 
receiver which requires no tuned circuits other than 
those in the tuner unit. The circuit, shown in Fig. 3, 
can provide excellent linearity. A Toko ET -703ÚA 
tuner unit was used to feed a Toko CFS 10.7MHz 
ceramic filter. Unfortunately the tuner output 
impedance is not ideal for this application and RI 
was therefore included. 

The tuner provides a gain of at least 16dB and, 
although there is .a loss of 6dB in the filter, there 
is a further gain in the µA753. It has been found 
experimentally that the low -level output of pin 7 
of the µA753 is quite adequate to drive the NE561B 
phase locked loop detector circuit. If desired, the 
output may be taken from pin 5 of the µA753, but 
an excessively large signal fed to the NE561B will 
reduce the rejection of amplitude modulated signals, 
such as car ignition noise. 

The only adjustment which must be made to the 
circuit involves the trimmer capacitor TC1 which 
should be adjusted so that the centre frequency of 
the phase locked loop is close to 10.7MHz. This 
adjustment is easily made by altering TC1 to the 
centre of its adjustment range at which locking 
occurs with any correctly tuned signal. When locking 
occurs with .a modulated signal, an audio output is 
obtained. A slight "plop" noise may occur as the loop 
comes in or out of lock. 

The writer fed the output from the loop into a 
Sinclair "Super IC' 12" audio power amplifier which 
was fed from the same power supply line as the 
remainder of the receiver. Capacitive coupling must 
be employed so that the steady voltage on which 
the audio is superimposed does not reach the input 
of the power amplifier. However, the recommended 
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Fig. 3: Suggested f 
receiver with no tuned 
circuits other than thus 
in the tuner unit. 

circuit for the Sinclair amplifier employs an input 
capacitor which serves this purpose. The whole 
receiver provided an output which was more than 
adequate to drive an 8 ohm speaker at normal 
domestic listening levels. 

In most FM receivers two CFS filters are 
employed to provide adequate selectivity. In some 
initial experiments the writer used a second CFS 
filter between the output of the µA753 and the input 
of the phase locked loop, with a matching resistor, 
but the results were no better than with the circuit 
shown. This occurred because the phase locked loop 
locked on to the desired signal and further selec- 
tivity is required only to eliminate any stronger 
signals to which the loop might lock. 

The tuner, IC and filters are obtainable from 
Ambit International, 37 High Street, Brentwood, 
Essex. 

FREQUENCY MARKER GENERATOR from page 541 

CONSTRUCTION 
Undoubtedly the simplest method of construction 

is to make a printed circuit, although 0 lin. Vero- 
board could be used. The author used a piece of 
laminate board approximately 3 X 2in. and a suitable 
layout is shown in Fig. 2. Position the components 
on a piece of 0 lin. squared paper and mark the 
position of the leads. Transfer this layout to the 
copper laminate board, by punching through the 
paper into the board with a sharp tool and then 
paint in the pattern of Fig. 2 with an etch resistant 
lacquer. With the board cleaned, etched and drilled 
the components may be soldered into position. 

OPERATION 
The outputs and the 6V supply lines have been 

switched so as to conserve batteries and avoid mis- 
leading pickup of the wrong output frequency. With 
the unit set to 1MHz output, strong signals should 
be heard on a receiver. If the ICs are functioning 
correctly, the oscillator can then be set by switching 
to the 100kHz output and using the BBC signal on 
200kHz as previously described. Current consumption 
should be approximately: 1MHz, 5mA: 100kHz out- 
put 40mA: 10kHz output, 75mA, from the internal 
6V battery. 
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D o 

are many audio applications where a 
mixing 
recording or electronic music production. This 

unit is invaluable, for example, tape 

A. FOORD unit was built as a three channel mixer although it 
can readily be extended for up to ten channels if 
required. The 741 integrated circuit used here is a 
high gain operational amplifier intended for general 
purpose applications. The basic arrangement is 
shown in Fig. 1. When certain theoretical conditions 
are satisfied the overall gain is determined exactly 
by the resistors Rl and R2. 

output level R2 
Overall gain= - 

input level Rl 

For our circuit the gain for each channel is about 
two when the input gain controls are at maximum. 
Input impedance is 15k12 and output impedance very 
low. 

Pig. 1. a the 
arrangement of a virtual 
earth amplifier. 
Fig. 2: right; is the com- 
plete circuit for the thr 
channel mixer. 
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+18V Output 
to SK4 

--i. -y a. -+ 
Link or R7 
if required 

if required 

:s-- ;' C4 ... 

L^1 -{ R4 I--s 111---4 R5 I--- 

cv of I To other inputs 
> > j tif required OV 

Fig. 3: above, gives the printed circuit board actual size together with 
the layout of the components. The photograph below shows the 
completed board. 
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CIRCUIT 
The 741 can work with a supply voltage up to 30 

volts. A potentiometer chain to the non -inverting 
input biases the circuit so that the DC voltage at 
the input (and output) is approximately half the 
supply voltage. For the 18V supply shown in the 
complete diagram of Fig. 2 the output terminal will 
have a DC bias of 9V. 

The junction X forms a virtual earth mixing point 
for all the signals connected here. This is in effect 
a current (rather than voltage) mixing arrangement 
where the individual input currents through R1, R2 
and R3 are added and produce a resultant current 
through R6. This means that the signal voltage at 
this point is very low, a few millivolts, and cannot 
normally be detected. 

* components list 

Resistors 
R1/5 47ko R6 1O010 R7'` 
` or }11ít 5 o 10% 
VR1/3 25kS2 log. potentio 

Capacitors 
C1/3 0.47/4F 250V polyester : C4 1O1iF 
C5(6 20,uF 18V ? C7 40¡íF 

Miscellaneous 
ICI 8p n'DIL 741, SN72741P or similar. PCB. Case 
5 x 4 x 3in. or to suit. Supply terminals (2). Knobs. 
Al, zener diode, see text. SK1 /4, jack. sockets.` S1 /3, 
single pole, change over. 

-continued on page 550 
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a_Q electr ONICS 
Dept. 1 

56, Fortis Green Road, London, N10 3HN. 

telephone: 01 -883 3705 

Mrts.IeNs etc, ekctreeics 
r 

.... 

L9TNlülwgglJ.!I3 electrmCs 

Ceses %ffiTtliEgOClR lkCÙ'eeiCs 

APT 

7eaers gEOdagONIT electrodes 
I 

Nil RDLpgOQH *ChM MCI3/0 © LGIß Minis 7aelsrenwers 

AIC/302 Plh®ia-loekac m0[ggOgg *emu 
da, an I.C. to demodulate P.M. stereo D 
klad 

&drifts 

Whew* C OTt 
EaßOHß &Oesios 

Á>s. Le. Ti.e_ C,ti,w,14444,1 

ORDERS 
RECEIVE 

5121_C..f, - 

OP OPTO vl'I:IERRS 

All Common Anode; Left Nand Decimal Point 
Character Height 0.3" 

LOW COST 

RED Led7) 
GREEN ( Led 18) = 
YE110W ( Led 21) 

9 for .£5.99 
5 for 1'7.45 
6 for 1'093 

0.125" diamehr -T11209 size 

10 
f0 
10 
10 

RED 
GREEN 
YELLOW 
WHITE 

0.2 "diameter - MEMO sise 

70 
70 

70 

RED 
GREEN 
YELLOW 

0175 '1 diameter -1092 sise 

/0 RED 

Our 

Usual 

price 

Special 

Pack 

Price 

J1.99 
£3.¢9 
£7.99 
£3.39 

Free snap -on plastic retainer with each order 

£2.39 
£3.99 
£5.99 

VAT I\jCI.USIVE I'RIt;l:S 
OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH. 
VAT INVOICES ON REQUEST. 
P &P. On U.K. Orders 15p.,- Overseas Orders at Cost 
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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. Iiin 
Fitted 
Tweeter Cone 
Range 
50- 15,000 Hz 

Rec. Retail Price 
inc. VAT 

£1095 
Brief details of other 'POP' Speakers 

Rec. Retail 

POP'15' 12" 15 Watt £6.30 
I" Voice Coil inc. VAT 

POP `25/2' 12" 30 Watt £8.95 
2" Voice Coil inc. VAT 

POP `50' 12" 50 Watt f 12.95 
2" Voice Coil inc. VAT 

POP `60' 15" 60 Watt L16.95 
2" Voice Coil inc. VAT 

POP 100' 18" 100 Watt (31.00 
3" Voice Coil inc. VAT 

Also for those who can 
afford the very best 

For Instrument Reproduction 
Two Super Sensitive Models 

CRESCENDO '12' B 
Ideal for Lead Guitar etc. 

12" 75 Watt 2" Pole Diam. Gauss 20,000 

CRESCENDO '15' 
General Purpose 

15" 100 Watt 2" Pole Diam. Gauss 20,000 

Rec. Rec. 
Retail Retail 
Price Price 
CRESCENDO '12' CRESCENDO '15' 

£38.48 £46.59 
There is also a 12" Crescendo 
Speaker for General Purpose 
Public Address, and a 12" and 15" 
for Bass Guitar etc. 

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, 2in 
Range 
50 -9,000 Hz 
AN ALL PURPOSE 
UNIT OF HIGH 
sensitivity 
Rec. Retail Price 
inc. VAT 

£1599 
HIGH FREQUENCY 

HORN UNITS 
MODEL 910 

Rating 25 to 
50 watts 
according to 
filter capacity 

£1595 
inc. VAT 
MODEL 920 (as illustrated) Rating with 
recommended filter £39.9 Cs inc. 
100 watts s7 9 5 VAT 

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

Prices shown correct at Sept 29, 1974 

LEEDS. 

PC ETCHING KIT 
Contains 11b Ferric Chloride, 100 sq. 
ins. copper -clad board, DALO etch - 
resist pen, abrasive cleaner etching 
dish & Instructions, all for only £3.30 

RESISTORS & CAPACITORS 
500 assorted resistors £1,35. 2500 
£4.70. 150 poly. ceramic. mica etc 
capacitors 80p. 

VEROBOARD 
100 sq. ins. assorted sizes and pitches 
(no tiny pieces) £1.10. 

3W TAPE AMPLIFIERS 
Polished wooden cabinet 14 x 13 x 9' 
containing a sensitive (2011V) 4 valve 
amplifier with tone & volume controls. 
Gives 3 watts output to the 7 x 4 3D 
speaker. Also a non -standard tape 
deck. Supplied in good working 
condition with circuit. Standard mains 
operation. £4.50. Suitable cassette 
£1.10. Spare head 33p. Tape (ex- 
computer) 75p. Amplifier chassis 
only, complete and tested (2xECC83, 
EL84, EZ80) and speaker £3. 

VERSATILE POWER UNIT 
Contains mains transformer, 2A 
thermal cut -out and bridge rec- 
tifier. Will give 1.7 -10-5V output 
with 2 extra capacitors (supplied) 
£1.20. Also available as model 
garage with switch, tamp, jack plug 
etc. (Used for 'Hot Wheels') £1.70. 

LEO III COMPUTER 
Arriving mid -October. All parts 
available, including 3000 reels tape, 
+" decks, power units, etc. 

FERRIC CHLORIDE 
Anhydrous technical quality to Mil 
Spec in lib double sealed packs. 
lib 80p, 31bs £1.65,.101bs £4.45, 1001bs 
£35. 

PO AMPLIFIER UNIT 
Contained in steel case 51 x 5 x 31" 
are 2xGET116 transistors on heat 
sinks, 3 pot cores, 2 30V zeners, 4 
audio transformers, 1% resistors & 
caps. With circuit diagram £1. 

7Ib BARGAIN PARCELS 
Hundreds of new components - 
Pots, resistors, capacitors, switches, 
+ PC boards with transistors and 
diodes, and loads of odds and 
ends. Amazing value at only £2.30. 

COMPUTER PANELS 
3lbs asstd £1.40, 71bs £2.65, 561bs 
£15. Pack containing 500 components 
with at least 50 transistors 95p. 12 
High quality panels with power 
transistors, trimpots, IC's etc £2.50. 
Thousands of boards at shops for 
callers from 5p. 

SLOTMETER 
Ex -Pay TV, takes 10p pieces, has 3 
digit mechanical counter, coin 
counter, Sangamo- Weston impulse 
movement, nylon gearing, switch, 
etc. Only £1.20. 

MISCELLANEOUS 
Transformer, Mains pri 16 -0 -18V 
with 9V tap sec 1iA £2. Post office 4 
digit counters 60p. Balanced arm- 
ature earpieces, use as mic or spkr 
200 impedance 30p. 2N3055 38p. 
80+ 80 + 20µF 350V 15p, 10 for £1.15. 
Multimeters: good range in stock 
from £3.50. 

All prices shown include 8 %, VAT and postage (mainland only) 
SAE list, enquiries. 

GREENWELD ELECTRONICS (PW7) 
Mail order dept., wholesale /retail shop 51 SHIRLEY PARK ROAD, SOUTH- 
AMPTON. Tel 0703 772501. Other retail shops at 21 Deptford Broadway SE8, 
Tel 01- 6922009 and 38 Lower Addiscombe Road, Croydon. Callers Welcome. 
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YOUR CAREER in 
RADIO & 

ELECTRONICS 
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, Dept W.C. 104, 
P.O. Box 156, Jersey, C.1. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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a, HEAR THE OTH 
SID 

73 87 

TF you happen to own a Japanese made tuner, it 
may surprise you to learn that it would turn out 
to be of little use should you ever decide to settle 

in the country of its origin. A look at the Japanese 
FM radio frequencies will explain why : they start 
at 80 and do not extend beyond 90MHz so that four - 
fifths of the VHF band would be outside the scope 
of your dial. More in fact, as nominally the Japanese 
FM band covers 76- 90MHz. 

Similarly, if you plan to take a VHF set with you 
on a Black Sea holiday, you should be warned that 
while the locals on a beach in, say, Rumania, may be 
enjoying music from their FM radios all that you 
will be able to receive on yours will be a TV sound 
channel. Again, the VHF band used for FM broad- 
casting there is not the same as the familiar Band II 
used in the United Kingdom and elsewhere in 
Western Europe. 

The main cause of these differences was the hasty 
and unorganized allocation of VHF TV channels in 
the 1940's and 1950's; FM radio, coming a few years 
later, in most cases had to do with what had been 
left. Indeed there are countries like Australia, where 
almost nothing has remained of the VHF band and it 
is hard to see how they could ever start FM radio 
down there without first phasing out VHF television. 
In South Africa, on the other hand, an extensive FM 
radio network has been built up before the introduc- 
tion of a TV service with the result that the inter- 
ference and atmospherics- ridden medium wave broad- 
casting in that country is to close down entirely by 
the end of 1974. 

DIVISIONS 
Returning to Europe, FM broadcasting here is 

regulated by two standards, which divide the con- 
tinent into two groups of countries roughly along 
the lines separating the Eurovision and Intervision TV 
link systems. In member countries of the. European 
Broadcasting Union the standard adhered to is that 
recommended by the International Radio Consulta- 
tive Committee (CCIR) with FM radio occupying, 
with some variations, the 87.5- 104MHz band. In 
Bulgaria, Czechoslovakia, Hungary, Poland, Rumania 
and the Soviet Union, members of OIRT (Organisa- 
tion Internationale de Radiodiffusion et Télévision), 
FM radio is allocated the 65 -73MHz band. There is 
at least one anomaly: the German Democratic 
Republic, though a member of GIRT, adopted the 
CCIR standard at a time when hope still lingered 

that the two parts of Germany would eventually be 
reunited. The reasons for the division of Europe 
between two standards were actually as much politi- 
cal as organizational and technological, but this is 
no place to examine them in detail. The small differ - 
ences in technical specifications such as peak 
deviation, frequency range etc. are not of ' much 
significance, either. 

POTENTIAL DX 
Perhaps more important is the finding that here 

lies an area very little explored by long distance FM 
enthusiasts, although TV DXers in Britain have for 
some time been achieving interesting results in the 
reception of television from Eastern Europe. (Neither 
is this term strictly geographical: Prague, for in- 
stance, is west of Vienna). Also, the FM sound of 
East European TV stations on GIRT channels R4 and 
R5 which overlap with the CCIR Band II has been 
occasionally received here during the Sporadic E 
season on 91-75 and 99.75MHz from places as far 
as Rumania. The GIRT FM radio stations in turn 
tend to play havoc at such times with the vision of 
UK 405 lines TV on channel 5 which overlaps with 
their frequencies. 

The 65-73MHz hand should offer a good oppor- 
tunity for long distance reception as Sp.E openings 
on lower frequencies may take place more often 
than those reaching into the 90s and 100s. Ron Ham, 
who runs a VHF observatory in Southern England, 
has recorded a number of events in the GIRT band 
between May and August 1973 involving over four 
hundred stations. Enough to whet anybody's 
appetite t 

SPORADIC E 
With Sporadic E, stations most likely to be received 

in Britain are the Polish and Czechoslovak ones; due 
to the relative proximity of the two countries, recep 
Lion could be just possible during periods of very 
good tropospheric conditions, at least for those who 
live in the Southeast. The Polish FM network carries 
all three programmes of the home service and most 
of the transmitters are of considerable power.'' 

In contrast, none of the Czechoslovak transmitters 
are more than 10kW, yet coverage maps indicate 
that FM signals are effectively spread over all the 
country with some extensions across the borders. The 
location of most transmitters on top ' of hills and 
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mountains must be helpful: the 10kW transmitter 
of Králove hold, for instance, which carries two 
(Slovak) programmes on 68.06 and 69.20MHz 
respectively, is situated 6500 ft a.s.l. Czechoslovakia 
is ideally placed for local FM DXers, being sur- 
rounded by six countries, each within reach of a 
sensitive tuner. Three of them broadcast in the CCIR 
band (East and West Germany, Austria) the other 
three on GIRT frequencies (Poland, Hungary, USSR). 

TUNERS 
Small wonder that there is a demand for tuners 
covering both bands there (as mentioned by Simon 
David). The Tesla T632A features two switchable 
front ends and the two bands appear on the scale one 
above the other, much like the FM and AM bands 
on more common tuners. On a new tuner now adver- 
tised by Tesla, the ST 100, they are placed in line 
so that tuning is continuous over both European FM 
bands. The tuners are fitted with stereo decoders, 
19kHz pilot tone system, although the proportion of 
stereo programmes and stereo equipped transmitters 
is somewhat smaller in Eastern Europe than in 
Britain, Germany or France. It is mostly limited to 
the respective 3rd programmes, broadcast on VHF 
only and similar in character to BBC Radio 3. 

In Hungary, stereo programmes are broadcast on 
69.38MHz (Budapest III); in Czechoslovakia from 
Vltava (Czech) and Devin (Slovak) networks includ- 
ing Prague on 68.96, Liberec on 69.98 and Bratislava 
on 68.84MHz. Of the six FM programmes broadcast 
in the Moscow area the one on 72.14MHz is in 
stereo. But this could well be too far for any DXing; 
Soviet stations heard in Britain during Sporadic E 
are usually those in the Baltic republics, Estonia, 
Lithuania and Latvia, or Leningrad on 65.93 and 
70.42MHz. 

EQUIPMENT 
Which brings us to the crucial problem of where 

to get the necessary equipment without which any 
attempts at long distance reception on the East 
European frequencies are impassible. We may yet 
see the day when these frequencies come into use 
in Britain. With the crowding of IBA and BBC local 
stations around 97MHz and the rest of the band 
reserved for public services, voices have been heard 
(among them that of the Editor of PW) that the 
lower VHF band should be allocated to FM radio, 
possibly after the phasing out of 405 lines television. 
However, many a Sporadic E season will pass before 
this is seriously considered. 

No two -band tuners are commercially available in 
this country and a VHF communications receiver 
may prove a bit too costly, but you can build an 
extra bands VHF receiver for much less (PW July 
1973). A good idea is a 4m converter; radio amateurs 
use them, as they have a small allocation at this 
frequency, and there are few designs available. It 
should not be too difficult to adjust the IF so that 
the 65 -73MHz band appears between 108 and 
100MHz on an ordinary tuner. The author is experi- 
menting with a miniature converter design hopefully 
to be published in PW. In the meantime, do not 
discard the old channels 1 -5 TV aerial; it may come 
in handy later on! 
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THREE CHANNEL AUDIO MIXER- 
continued from page 546 

CONSTRUCTION 
A printed circuit board, Fig. 3, was used for the 

prototype but a similar layout could be done with 
Veroboard if required. The jack sockets have 
insulated bodies and it is necessary to make the 
chassis connection for each one. The switches Sl, S2 
and S3 were added so that inputs could be switched 
straight in at a preset level and they may be omitted 
if this facility is not required. 

Fig. 4: Alternative power supply circuit. 

The coupling capacitors Cl, C2 and C3 are 
polyester types rated at 250 volts. Lower voltage 
types may be substituted. Input components up to the 
volume controls are mounted on the box. Extra 
inputs, up to a total of ten, . may be connected in 
parallel at point X and space has been allowed on 
the board for any extra input resistors. Space has 
also been allowed for a zener diode Dl and resistor 
R7, as shown in Fig. 4. This enables the supply to 
be modified, if desired, for use with an existing 
supply. 

View inside the finished mixer unit. 

TESTING 
The DC voltage at pin 6 of IC1 should be checked 

when the unit is first switched on. If this is found 
to be approximately half the supply rail then the 
DC conditions are correct. An AC signal should now 
be applied to each input and the overall performance 
checked. 
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MAPLIN ELECTRONIC SUPPLIES 
ORGAN BUILDERS 

MES announce the very latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from C8 to C9. * Each frequency 
digitally derived from a SINGLE h.f. master oscillator. 

SIMPLE ADJUSTMENT. 
RHO ti a tuning NEVER 

DRIFTS Í * External control allows instant tune -up 
to other musicians. * Outputs will directly drive most 
types of dividere 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 
3.7in. x 4-6in. * Very low power consumption. 
* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DM02T (with tremulant) ONLY 
£14.26. 
DM02 (without tremulant) £12.26. I welcome. 
SAJ110 7 -stage frequency divider in one 14 pin DIL 
package. Sine or square wave input allows operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw -tooth by the addition 
of a few components. SAJ110: £2.62 each OR special 
price for pack of 12: 625-00. S.a.e. please for data sheet. 

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

Trade enquiries 

Keyboards: High quality adjustable type. 
Sloping front 49 -note C to C £14-85 
Flat front 48 -note F to E 61486 

Contact Blocks G132 (2 make contacts) 19p 
Palladium earth bar ner octave length 20p 
Stop Tabs rocker type not engraved (white, red, 
grey or black) with DPDT switch 49p 

REVERBERATION UNIT 
Enhances the sound of any electronic musical instrument. 
Ready built spring line driver module suitable for use 
with almost any spring line £514 
Two types of spring line available: 

Short line £8.05 
Long line £7.58 

S.a.e. please for details, leaflet MES 24 

BASIC ORGAN CIRCUIT 
Leaflet MES 51 shows complete circuit for a basic fully 
polyphonic organ. Send only 15p for leaflet and start 
building now! REMEMBER -when you have built this 
organ you will later be able to use the same top quality 
component parts as the basis of a large sophisticated 
instrument with all the facilities you want. Watch our 
ads for details. 

*SAME 
`DA6Y 

SERSVICE 

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

Dimensions in inches. Model 320 
Model W H D Price 
120 8 25 6 22-87 
220 8 6 35 28.78 
221 8 6 6 24.87 
320 12 8 12 £842 
Chassis for model 320 62.84 extra. 
Please send s.a.e. for free illustrated leaflet. 

CAPACITORS 
Sub -miniature 
Axial lead electrolytic 
Mfd V Price Mfd V Price 

1 63 Op 68 6-38p 
1.5 63 Op 68 16 8g 
2.2 63 Op 68 63 lOp 
3.3 63 8p 100 4 8p 
4.7 63 Op 100 10 8p 
6.8 40 Op 100 25 Op 
6.8 63 8p 100 40 Op 

10 26 6p 100 63 12p 
10 83 8p 150 6.3 ßp 
15 16 Op 150 16 Op 
15 40 Op 150 25 Op 
15 63 Op 160 40 10p 
22 10 Op 150 63 12p 
22 25 Op 220 4 Op 
22 63 8p 220 10 8p 
33 6-36p 220 16 Op 
33 16 Op 220 25 10p 
33 40 Op 220 40 12p 
47 4 Op 220 63 18p 
47 10 Op 330 4 Op 
47 26 8p 330 10 8p 
47 40 8p 330 16 10p 
47 63 8p 330 83 22p 

Mfd 
470 
470 
470 
470 
680 
680 
680 
680 

1000 
1000 
1000 
1000 
1500 
1500 
1500 
2200 
2200 
3300 
4700 

V Price 
6.3 8p 

10 10p 
25 12p 
40 18P 

6-3 10P 
16 12P 
25 18p 
40 222 
4 10p 

10 12p 
16 18p 
25 22p 

6.3 12p 
10 18p 
16 22p 

6.3 18p 
10 22p 
6.3 22p 
4 22p 

OMNIUM 
GATHERUM 

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

PP1, 9 etc. battery clip separate per pair Op 

Pair crocodile clips 1 red, 1 black insulated 
sleeve. 10p 

Solder Multicore 22swg 10 metres 25p 

Silicone grease in special dispenser 20m1. 54p 

Red neon 240V panel mounting 25p 

Lacing Cord Strong rayon cored PVC 
25m. 51p 

Panel fuse holders 20mm 20p; 15" 85p 

Transformers 
LT700 min. output transformer Pri. 1.2k i? 
Sec. 5 o 200mW 50p 

Sub -min. Mains Transformer 
6 -0 -6V 100mA 95p 

12 -0 -12V 50mA 95p 
Size:Both approx. 30 x 27 x 25nun. 
Min. Mains Transformer (Size: 46 x 31 x 
38mm) 0 -12V 260mA, 0 -11V 250mA 21-88 
Mains transformer MT3AT 
Fri. 200-220-240V, Sec. 12- 15- 20- 24.30V 2A 

63.81 
Mains Transformer MT206AT 
Pri. 200- 220.240V, Sec. 0- 15 -20V 1A, 

0.15.20V lA £8-98 

MES CATALOGUE 25p 
Our 80 -page catalogue has over 20 pages 
showing connexion details and data for our 
complete range of transistors, diodes, I.C.'s 
etc. + Over 100 Photographs + Over 100 
line drawings. Seeing exactly what you're 
buying makes ordering so easy! 

PLUGS AND SOCKETS 

DIN PLUGS 
2 pin (1 flat) 8p 
3 pis Op 
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 

MAINS 
P360 3 pin 1.5A 
chassie 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 52p 

RS8 8 way chassis 
socket 08p 

PHONO 
Plug plastic 
Plug screened 
Chassis socket 

5p 
12p 

4p 

JACK 
Std. 1" mono plug 
Plastic r 18p 
Screened 21p 

Std. 5" stereo plug 
Plastic 18p 
Screened 80p 
Open mono socket 
}' 10p; Moulded 
mono socket }" with 
2 break contacts 
14p; Moulded etereo 
socket }" with 3 
break contacts 189; 
3-5mm. plug plastic 
9p; screened 15P; 
open socket 8p. 

POTENTIOMETERS 
Rotary miniature carbon track 0" spindle. 

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

Single gang with DP switch 
250V 2A Log or Lin 5k to 
211 as above 33p 

Dual gang 
(Stereo) without 
witch Log or Lin 

5k to 2M as 
above 451, 

PRESETS 
Sub -miniature 0-1W Vert or Florio. 100, 250, 500, lk, 2.51r, 5k, 
10k, 15k, 50k, 100k, 250k, 500k, 1M OP 

N E555V 69p 
8-pin DIL 

RESISTORS 
Carbon Film 0W 6% 1fì to 1M; 10% 1.2M to 1011 E12 
Carbon Film 5W 5% 10 te 100; 10% 1.211 to 10M E12 
Carbon Film }W 5% 11 0 to 910k EIS & E24 
Carbon Film 1W 5% 10 S2 to 10M Ell 
Metal Oxide 5W 2% 10 0 to 191 EIß & E24 
Wirewound -26W 10% 0.22ohms to 0.47ohms E12 
Wirewound 2IW 5% lohm to 270ohms E12 

1p 
lp 
la 

Sip 
4p 

1213 
12p 

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

WE KNOW YOU NEED 
IT! 

The MES 1979 Catalogue 
is STACKED with dozens 
of tempting new lines. 
BRIMMING OVER with 

clear Illustrations 
and detailed data. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system, EX- 
CITED by our BIG 
VALUE discount vouch- 
ers, STAGGERED by our 
UNBEATABLE speed of 
service. Take the first 
step towards real service 
NOW( Send ONLY 251a 
for our beautifully 
produced catalogue and 

-leave the rest to usi 

CA3046 
L1NEARS 

LH0042C. T099 (T05), FET i/p Op Amp £425p LM301A. 8 -pin DIL. Op Amp 89p MC1303L. 14 -pin DIL. Stereo Preamplifier 21.39p 
MC1310P. 14 -pin DIL. FM Stereo Decoder (no coils 

needed) 
MFC6040. electronic attenuator 
MFQ8010. 8 -pin base, 1W Audio Power Amp 
MFC4000B } watt Audio Amp 
NE555V. 8 -pin DIL, Precision Timer 
NE561B. 16 -pin DIL, Phase Locked Loop 
8G3402N Amplifier /Multiplier 
SG1495D. 14 -pin DIL Four Quadrant Analogue Multi- 

plier 
0oA723C. TO99 (TO5), 2 to 37V Voltage Regulator 
gA723C. 14 -pin DIL, 2 to 37V Voltage Regulator 
GA741C. 8 -pin DIL. Op Amp - 

¡1A741C, 14 -pin DIL, Op Amp 
gA747C. 14 -pin DIL, Dual Op Amp 
BA748C. 8 -pin DIL. Op Amp 
ZN414. T05. TRF Radio 

28.15p 
86p 

£1.87p 

09g 
24-48p 
ß1-89p 

ß2.70P 
75p 
75p 
869 
45p 

81.05p 
89p 

ß1.20p 
Full data, pin connexions, etc., on nearly all types listed in our catalogue. Price 259 

5U/ITCHES 
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 869. 
Mains rotary DPST 250V 2A 20p 

=: l=L-: 

Slide Sub- 
miniature 

DPDT Op 

Push to make 
non -locking 
14p 

Toggle 260V 1.5A 
with ON /OFF 
plate 25p. 

High quality "nub- minia- 
ture " toggle switches 

SPDT 1.5A 204V AC 5ßp 
DPDT 1.5A 240V AC 70g 
DPDT 3A 240 AC 77p 
Four Pole DT 3A 240V AC 

21.87 

I VAT Please add 8% { Post & packing FREE in U.K. Orders and enquiries for catalogues to MAPLIN 

to the final total. (I5p handling charge on orders under LI.) ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh, 
First class post pre -paid envelope supplied free with every order. Essex. PHONE SOUTHEND (0102) 44101 
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Project 80 is going to be the ultimate in modular hi -fi 
construction for a very long time to. come. It combines the 

qualities most demanded of any modern domestic system - good 
circuitry, reliability and fine performance -with other features to be 

found nowhere else in the world. For example, 
compactness - Project 80 control units are 4 " deep x 2" high, 

and each one is completely self- contained. 
Elegance -all of Sinclair's design leadership has been 

concentrated on producing designs of outstanding functional 
elegance unsurpassed for styling and simplicity. Flexibility - 

the size and styling of Project 80 modules makes them 
the most versatile units ever. Combine them how you will, 

where you will, the Project 80 System 
r , . -: of ycchoice gives you the best..: 

sinlair 
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technically 
the world's most advanced 

Project 80 gives you choice from a range of 9 

different modules for combining in a variety of ways 
to suit your requirements. The Stereo 80 is a versatile 
pre -amp control unit designed to meet all domestic 
hi -fi requirements including tape monitoring, high 
sensitivity magnetic cartridge input, and of course, 
individual slide controls on each channel for precise 
output matching. By separating the F.M. tuner and 
stereo decoder, useful economies can be effected 
where stereo radio reception is not needed. Two 
power amplifiers -Z.40 (18 watts RMS continuous 
into 4 ohms using 35V) and Z.60 (25 watts RMS 
continuous into 8 ohms using 50V) are available 
with choice of 3 different power supply units. The 
PZ.8 with its virtually indestructible circuitry is 

particularly recommended. For the final word in 

system building, the Active Filter Unit puts the 
finishing touch of quality to what are easily the 
world's most technically advanced hi -fi modules. 
Any further units likely to be added to Project 80 
range will be compatible with those already available. 

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 a 

will service it without charge. 

V.A.T. rates chargeable are those in force at time of buying. 

sinlair 
Sinclair Radionics Ltd 
London Rd., St. Ives 
Huntingdon PE17 4HJ 
Telephone 
St. Ives (0480) 64646 

Stereo 80 Control Unit Size - 260 50 20mm (10; 2 o Ins) 
Finish - Black with white indicators and transparent sliders Inputs - Magnetic 
pick -up 3mV RIAA corrected: Ceramic pick -up 350mV Radio 100mV: 
Tape 30mV Signal /noise ratio - 60db Frequency range - 20Hz to 15KHz 

-1d13; 10Hz to 25 KHz 1, 3dB Power requirements - 20 to 35 volts Outputs - 
100mV --A8 monitoring for tape Controls - Press button tape radio and P.U. 

Sliders on each channel for volume bass treble R. R.P an a 
(odd El .19 V.A.T.) 

Project 80 FM Tuner size - 85 50 .20mm (3= . 2 ¡ins) 
Tuning range Dual varicap - 87.5 to 108MHz Detector - I.C. balanced 
coincidence One I.C. equal to 26 transistors Distortion - 0.2% at 1 KHz for 
30% modulation 4 pole ceramic filter in I.F. section Aerial impedance - 75 

or 240 -3000 Sensitivity - 5 microvolts for 30dB S/N ratio Output - 300mV 
for 30% modulation Power requirements - 25 to 35 volts 

£11.9 5 (R.R.P. add f1 .19 V.A.T.) 

Project 80 Stereo Decoder Size 47.50 20mm (1¡.. 2 

¡ins) One t9 transistor I.C. Channel separation greater than 30dB Power 

requirements - 25V Output 1 50mV per channel 
74p V A TP) £. R.R.P. 

Active Filter Unit Separate controls on each channel. Size - 
108 50 20mm (45 2 ¡ins) Voltage gain - minus 0.2dB Frequency 
response - 40Hz to 22KHz controls minimum Distortion - at 1 KHz - 0.03% 
using 30V supply H.F. cut off (scratch) - 22 KHz to 5.5KHz, 12d B /%ooct.('slope 

L.F. cut off (rumble) - 28dB at 201-1z, 9dB/o 
t. 

slope, 
p V A T) £ 6. 9 5 

Z.40 Power Amplifier Size - 55 80 20mm (2'-s- 3e . tins) 9 

transistors Input sensitivity - 100mV Output 18, watts RMS continuous into 

40 (35V) Frequency response - 30Hz- 100KHz-_3dB S/N ratio - 64dB 

Distortion - at 10 watts into 8 4 less than 01 % Power requirements - 12 to 

35 volts; built in protection against overload 
R . 

A n (add 54p V.A.T.) £ R.R.P. 

Z.60 Power Amplifier Size - 55 98 15mm (2*. 35 ¡ins) 12 

transistors Input sensitivity - 100 -250mV Output - 25 watts RMS continuous 
into 80 (50V). Distortion - typically 003% Frequency response - 15Hz to 
more than 200KHz , 3dB S/N ratio - better than 70dB Built -in protection 
against transient overload and short eircuiting Load impedance 69 5 -44 min. safe on open circuit R.R.P. (add 69p V.A.T.) . 

Power Supply Units PZ.8 Stabilised. Re- entrant current limiting 

makes damage from overload or even direct shorting impossible. Normal 
working voltage (adjustable) 50V. R.R.P. £7.98-- 79p V.A.T. Without mains 

transformer PZ.6 35V. stabilised R.R.P. £7.98- -79p V.A.T. PZ.5 30V un- 

stabilised R.R.P. £4.98 - 49p V.A.T. 

To Sinclair Radionics ltd. St. Ives Huntingdon PE17 4HJ 

Please send post paid 

for which I enclose Cash /Cheque for f including V A T 

Name 

Address 
PW 8 
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FREE 
in Practical Electronics 

TRANSISTOR 
GUIDE..: 74 

A ready reference 'must' for every 
constructor. Over 400 transistors 
are listed and classified in this 
handy 24 -page booklet, which 
includes most types offered 
through the retail trade. This 
invaluable source of information is 
for you, and it is available only in 
the October issue. 

PLUS 
* Musical Effects Unit 

a voltage -controlled filter for use 
with an electric guitar or in sound 
synthesisers 

* Touch switch 
* Intercom 

1 

PRACTICAL 
ELECTROIVICS 

October issue 25p 
on sale mid - September* 
*Subject to current situation at the time of going to press 

554 

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

Red + data. 116" pin source LEDIs 1Gp! Til 209 and clip 18p. 
BIG #" panel clip and RED LED 28p. GREEN and clip 33p.' 
INFRA RED LED £1. IC photo amp 44p and amp /switch asp. 

DIGITAL DISPLAY. LED 1/3" 0 -9 DP. OIL. £1.39. Minitron type 0 -9 DP DIL 
£1.19. SOCKETS 13p. 
Jumbo LED display £229. 

DIGITAL CLOCK. CHIPS £8, 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. Stereo Cassette Machanico £11. 

With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 270. 
748 33p, 709 21p, 710 35p; 723 59p, 555 timer 79p, ZN414 rx. £1.10. 703 ri If 28p, 
me 1310 and led £276, me 1339 £1.20, TAD 100 and If £2 
1 AMP + REGULATOR 7805, 5 (& 7.20) V. also 12 & 15V £1.49. 
AUDIO AMPS; mte 4000 50p; 1 and 2W £1.19; 3W £129 

74N TTL low prices 

Gates 7400, etc. 16p, 7413 32p, 7447 £025, 7470/72 32p, 7474/76 39p, 7490 63p, 
7492 89p, 74121 49p and all others in cat. 
NEW 16 pin counter /driver 90/47 £2.25. DALO p.c.b, PEN 69p, 
OIL SOCKETS: Professional/gold P. Pins hi or lo Profile 8, 14, 16 Pin 13p. 

2N3055 33p four £1. BC107, BC108, 13C109 all 9p each. 
IN914 3p, ZENERS BZY83 8p, 1 A RECTS 50V 3 #p, 400V 5p, BRIDGE 20p, 

FETS: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 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 5í/T05, 18f /T018 
5p. T03: 4YL 29p. TV3 14p 

CAPACITORS: 25V 10, 50, 100 ut 5p, DISCS 4p, PRESETS Sp, CARBON - 
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea. 

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

1-61-TT-11J ADD 10% VAT TO PRICES. 
P. & P. 10p CWO. 

lag I r ii (i' ; 58/60 GROVE RD.. WINDSOR, BERKS. 

kII 
Electronic Ignition.....: 
Better on all points 
Because you keep your points! 
The SPARKRITE MK.2 is a full capacitive discharge electronic system. 
Specifically designed to retain the points assembly with all the 
advantages and none of the disadvantages. No misfire because contaÇ 
breaker bounce is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the 
points bounce open at high rpm. Contact breaker burn is 

eliminated by reducing the current to about 1 /50th of 
norm, thus avoiding arcing. But you can still revert 
to normal ignition if need be. In seconds. If points 
go (very unlikely) you can get replacements 
anywhere. All these advantages. 
Fitted in 15 minutes. Up to 20% better fuel 
consumption. Instant all weather starting. Cleo e 

plugs they last 5 times longer .without attention. 
Faster acceleration. Faster top speeds. 

Coil and battery last longer.Efficientfuel 
burning with less air pollution. 

- The kit comprises 
everything needed 
Ready drilled scratch and rust resistant case, 
metalwork, cables, coil connectors, printed 
Circuit board, top quality 5 year guaranteed 
transformer and components, fug 
instructions to make positive or negative 
earth system, and 6 page installation 
instruction leaflet. 
WE SAY IT IS THE BEST SYSTEM AT 
ANY PRICE. 

PRICES 
D.I V Kit only £10'93 oc1 VAT and P & P 

Ready Built Una £13 Incl. VAT and P & P 

(Both to fit all cars with coil /distributor igni non up to 
8 cylinders). 
We can supply units Ior any petrol- engined vehicle Ibuat, 
motorcycle etc/ w,iti coil!contacl breaker ignition. 
Details on reouest Call in and see us Ior d tlemonstrdnon. 

ELECTRONICS DESIGN ASSOCIATES 
(Dept PW 10) 82 Bath Street, Walsall WS1 3DE Phone 33652 
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Crescent Quality Components. 
74 SERIES TTL 
7400 20p 7470 41p 
7401 20p 7474 41p 
7402 200 7474 88p 
740:3 20p 

7486 49p 
7408 25p 7489 £4.75 
7409 asp 7499 S2p 
7410 20P 7491 £1.10 
7413 lip 7492 820 
7420 20p 7493 S2p 
7430 20p 741011 £2.37 
7441 81p 741.1 45p 
7442 81p 74122 88P 
7445 £1.20 74141 £1.10 
7447 £145 74154 £1.82 
7447A £1.80 74192 £2.15 
7448 £1.50 74193 £2.53 
7470 33P 74190 £1.73 

LIGHT EMITTING DIODES 
Til 209 (Red) With Clip 
Til 209 (Green) With Clip 
Tí1209 (Yellow) With Clip 
Mled 500 T092 Type 
LED READOUTS 
Urania 
DL707 .3 Character 14 Pin 
.DL701 as above but d- I 

DL747 B Character 
Minitron 
3015 7 Segment 16 Pin Dit 
3015(1 as above but ± 1 

Clock Chip 
CT7001 MOS /LSI Digital Clock to 
full Circuits and Information collet 
Circuits and Information Sheet 
Lit 704 Led Display for above 

Or 4.for 

22p each 
3Sp each 
900 each 
16p each 

DOUGLAS TRANSFORMERS 
All types are standard 240 volt primary. 
MT 102 et. 0 - 19 = 25 = 33 - 40 = 50 at 50031/A 

£250 each 
£1.25 
£105 
£1.05 
£1.05 
£1.05 

MT237eo 20 -0 --211 at 150M /A 
MT24)cs 20- 11 -2(1 at 3031/A 
MT240ca 15 -0 -15 at 30M /A 
MT239cs 12 -0 -12 at 0031 /A 
MT238cs 3 --0 -3 at 200M /A 

POWER PACKS 
PP1 Switched 3 - li - 71 - 9 volt 400M /A Transistor and 
Zener Stabilised On /Off Switch and Polarity Reversal 
Switch, in a black metal case £5.25 each. 
PP2 Switched 6 - 71 -9 volt Battery Eliminator. Approx. 
size 27" x 21" x 31". Ideal for cassette recorders £2.75 
each (philipo type 03.00). 
PP:3 Car converter. From 12v Pos. or Neg. to = 6 - 71 - 9 
volt. Easy- to fit and te,,,.i Ivre regulated £250 each 

Iq/ 

VEROBOARD 

21 32p 
- 349 

31x137 34p 
3' x 5 399 
17 x 21 1.06P 
17 x 37 1.45p 

£2.00 17 x o 1-85p 
£2.00 Pin insertion tool 
£262 Spot face cutter 

Pkt. 36 pins (state I or - I5) 

£1.18 
£118 

('hip Plus 
£8.95 

15p 
£1.85 
£5.25 

WAFER SWITCHES 
I Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
4 Pole 3 Way 
22p each 

POTENTIOMETERS 
All types 1" and less diaoeter 
Singles Dual 

rK Log or 
50K Lin Less 
25K Switch 
90K 15p each 

100K 
250K Double 
500K Pole 

IM Switch 
2M 30p each 

PRE SETS 
Sub Miniature Skeleton Type. 0.1 Watt Horizontal 
Mounting 100, 250 and 500 ohm, lk, 2.5k, 5k, 10k 
25k, 50k, 100k, 250k, 500k. and -IM ohm Op each 

5K 
I 01 
25K 
50E 

IOOK 
250K 
:100K 

IM 
251 

15 
24p 
34p 
34p 
45p 
77p 

118p 

Plain -15 
15p 
18p 

BOp 
75p 

1.10p 

LOUDSPEAKERS 
24" 8 ohm 50p 

," 40 ohm 50p 
" 80 ohm 50p 

5" 8 ohm ceramic £1.25 
61" 8 ohm dual cone ceramic £2.50 
10" 8 ohm dual cone ceramic £3.75 
7" x 4" 8 ohm ceramic £1.60 
8" x 5" 8 ohm Permanent Magnet 

£1.80 
*EMI 13" x 8" 450 Kit 

3 -8 - 15 ohm £3.75 
*E3Il 13" x 8" 350 Kit 8 ohni £7.50 
FANE ULTRA HIGH POWER LOUDSPEAKERS 
*Pep 25/2 30 watt 150 ohms 12" £8Q8 
*Pop 55 60 watt 8/15 ohm 12" £1450 
*Pop 50 50 watt 15 ohm 12" £1181 
*Pop 60 60 watt 8/15 ohm 15" £1540 
*Pop 100 100 watt 8/15 ohm 18" £27.00 
* Carr. on L/S over 13 or 8 and 13" 50p per L /S. 

72p 
52p 
259 

ALUMINIUM CHASSIS 
- Pour -sided with Borner plates. All are 2)" deep - 

Less o' x 3" 42p 12" x 5" 68p 
Switch 0" .. 4" 45p 12" on 8" 879 
459 each 8" x 3" 48p 14" or 3" Bap 

8" x G" 57P 14" or 9" 99P 
10" x 7" 70p 16" x 6" 90p 
12" x 3" 57p 16" or 10" £1.15 

MAINS TRANSFORMERS 
Open Type Double Wound ContimmEualy Rated, two 
hole fixing clamp with colour coded Hying leads, varnish 
Impregnated. Approx. size: 11" 11" 11" high 
Fixing centres: `2t /a9 ". 
TRI 20 -0 -20v 100 nI /a 
TR2 12-0-12 e 100 m/a All 
TR3 9 -0 -9 c 100 nl /a 240 Volt 
TR4 6 -0 -6 c 100 m/a Primary 
TR5 3-0 -3 r 100 nn /a - 

Our Price £1.23 each , 

200/250v MAINS RELAY 
Heavy duty contacts 2500 oho, coil. All new and unused 
D.P.D.T. mains relaye 50p. Carr. Free. Special quantity 
£40 per 100 off. 

MINIATURE RELAYS 
Brand new range of British made Relays, Size 1;" x 
1" x 4 ". All two changeovers with 350v 1.5:1 contacts 
and 1 suitable for fitting on -1m Veroboard. 
Type Volts Current Ohms 
27/A 12v 17M /A 700 Al 
21/A 12v 28M /A 430 80p 
12 /A 6v 3331/A 185 each 

U.K. POSTAGE 15p 
UNLESS OTHERWISE 

STATED 

V.A.T. Please add 
8 % to all Totals 

ALUMINIUM BOXES 
Metal project boxen give your work a professional finish 

L W H 
51 14 

4 4 1' 
4 14 
4 11 

AB7 
AB8 
AB9 
AB10 
ABlI 
ABI2 
AB13 
AB14 
AB15 
AB15 
AB17 
AB18 
ABI9 

10 
10 
1_ 
12 8 

4 

li 

4; 3 
3 
3 

402 
40p 
40p 
46p 
40p 
85p 
55p 
OOP 
850 
98p 

95p 
£1.28 

ABS PLASTIC BOXES 
Handy boxen for construct ion projects. Moulded extrusion 
rails for P.C. or chassis panels. Fitted with lmm front 
panels. 
1005 = 105nun x 73mm x 45mnl = 51p 
1006 = 150num X 75min x 47111m = 88p 
1007 = 1841mn x 124umn x 600101 = 98p 
1021 = 106111111 x 74nun x 45mn1 (sloping front) -- 50p 

BARGAIN BOARDS 
Components galore for the experimenter Ex Computer 
boards with Resistors, Capacitors and useful Transistors - 
at least 4 transistors per board. Five boards £100. 

CLEAR PLASTIC PANEL METERS 
Size 59111111 no 46nmi x :351Iuo I here meters require a 
38mm hole for mounting. 
ME6 -0 to 50 micro amp Full Scale 
3107 =0 to 100 micro amp Full Scale 
MESS =0 to 500 micro amp Moll Scale 
ME9 =9 to 1 m/a Full Seale 
ME10 =0 to 5 m/a Full Scale 
ME11 =0 to 10 in/a, Full Seale 
ME12 -=0 to 50 m/a Full Scale 
ME13 =0 to 100 m/a Full Seale 
ME14 =0 to 500 m/a Full Scale 
ME15 =0 to 1 amp Full Scale 
ME16 =0 to 50 volts A.C. 101111 Seale 
ME17 =0 to 300 volts Al'. Pull scale 
ME18 - "S" Meter 
ME19 = "Ví7" Meter 
OUR PRICE £3.00 

Q -MAX. SHEET METAL PUNCHES 
The easiest and quickest way of punching holes in sheet: 
metal (up to 1625mm Mild Steel) 

SIZE PRICE 
DECON DALO 33PC 
ETCH RESIST PEN 
The Decor Dalo 33PC 
is a unique instrument 
for the professional and 
amateur electronics eng- 
ineer, enabling him to 
prepare in minutes a 
perfect printed circuit 
board 
OUR PRICE 80p 

ADD LUXURY TO 
YOUR CAR 

with a motor driven 
car aerial 
SPEC:- * 5 section 

* extended 
length 100c11 
*Length under 
fender 40cm * Cable length 
120cm 

Supplied complete with 
fixing bracket and con- 
trol switch 56.75 

OSP Key 
75p ' T" Op 

Sap 
83p 
83p 
SSP 
88p 
90p 

98p 
" 98P 

1 ,1" 98P 
. £1-02 

1;" £105 
PI: r_' £1.10 

£1.25 
£143 

7?" £1.50 
£2.05 

l' /:re £2.30 
£4.10 
£5.25 
£8.10 

1" SQUARE PUNCH corn dete with key 

Key 
A" 

ftp 

J 
1 Key 

11p 

1 
Key - .8.. 
10P 

Key 
"C" 13p 
Key "E" 
20p 

£2.10 

STOP PRESS 
BHA0002 15 watt Amp Moduli. 
NE555 Timer Z.C. 
MC1310P Stereo Decoder I.1'. 
7805 Regulator 
TIP 29A 
TIP 30.4 
BC107 
BC 108 
BC109 

£2.50 
78p 

£2-00 
£1-49 

55p 
83p 
lOp 
lOp 
10p 

I.C. SOCKETS 
D.I.L. 

8 pin 
14 pin 
16 pu: 

140 

CABLE LESS SOLDERING IRON 
WAHL "ISO - TIP" 

* Completely Portable * Heats in 5 seconds * Solders up to 150 joints or more per charge 
* Recharges automatically in its own stand 
* No AC leakage or induced current to damage delicate 

components * Heats to 700 deg. F. * Fine Tip for delicate and general purpose soldering 
* Only 8" long and weighs just 6 ozn. 
OUR PRICE £9.75 (spare hits are available) 

BARGAIN BOX 
Loud buzzer mounted in a metal box complete with two 
U2 battery size holder. 
Designed and can be used ac a fire alarm but is ideal as 
a door or (borne code practice buzzer. 
Approx. size -31" x 61" x 11 ". 
OUR PRICE -50p. 

CRESCENT RADIO LTD. 
All mail to 11 MAYES ROAD, 

WOOD GREEN, LONDON N226TL 
Phone: 01 -888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 

own one. 

CRESCENT 
CATALOGUE 

Price 20p. 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI -Fl. 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. 
Size 131 x Min. 
Above motor board 31in. 
Below meter board 
With STEREO/MONO ICARTRIDGE £6.75 post 35p. 

A 

PORTABLE PLAYER CABINET 
Modern design. Size 18" x 15" x 7 " Black rextne £4,50 
covered. Silver front grille. Padded Lid. Chrome 
fittings. Motor board out for above BSR deck. Post 45p. 
Few only in red. 

SOLID MAHOGANY PLINTH 
With P.V.C. Cover. Cut out for most 
B.S.R. or Garrard decks. Size 12; r 
141 x 741n. £5.95 

Post 45p 

BSR JUNIOR 
SINGLE PLAYER 
Heavy duty 4 -speed motor with 
separate pick -up arm fitted 
LP /78 turnover mono £4.95 compatible cartridge. Post 25p 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto stop. Acos stereo/mono cartridge. Base - 
plate. Size llin x 81in. Turntable. Size 7in diameter. A/C 
mains. 220/250V motor has a separate winding 14 volt to 
power a small amplifier. 
3 speeds plays all size 
records. £5.50 Post 

25p 

COMPACT PORTABLE STEREO HI -FI 
Two full size loudspeakers 13; 10 x l'in. Player 
unit clips to loudspeakers making it extremely compact. 
Overall s' ire only 13; 10 S in 3 watts per 

channel, plays 
all records 33 
rpm 45 rpm. 
Separate vol- 
ume & tone 
controls 240e 
AC mains 

Attractive sr Price 
Teak finish f25 
Weight 131ós. 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. Makers last list price £4.50. Brand new and 
fully guaranteed. OUR PRICE £ I 95 Post 25p. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 25in sides 
6 x 4in 45p; S x Bin 53p; 10 7in 65p; 12 x Sin 85p; 
14 x gin 90p; 18 x bin 909; 12 x lin 50p; 16 x 10in £1. 
ALUMINIUM BOXES 3 x 3 x 3in. 60p. 4 x 4 x 4in. 70p. 
6 x 4 x 4in. 80p. 9 x 4 x 4in. £1.12 x 4 x 4in. £130. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4ta 12p: S x bin 19p; 
14 x Sin 2óp; 10 x 7in 24p; 12 x 5in 25p; 12 x Sin 34p; 
16 x Sin 34p; 14 x Sin 40p; 12 x 12in 47p; 16 x 10in 60p. 
S.R.B.P. PAXOLIN PANEL 10 x Sin 30p. 

ltinch DIAMETER WAVECHANGE SWITCHES, 45p. EA. 
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way.. 
1 p.1 2-way, or 4 p. 2-way, or 4 p. 3-way, 25p. 
TOGGLE SWITCHES, sp. 20p; dp. 25p; dp. dt. 30p. 
Sub-miniature, sp. 33p; dp. 40p; dp. dt. 50p. 
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R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Tener Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED, £2.20 Pool 
Details S.A.E. Size 31 x 15 x lain. 20p 

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

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

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V 14p 250/25V 14p 116 +18 +1e /275v45p 
4/350V 14p 500/25V 20p , 50 +50/300V 50P 
8/450V 18p 1000/25V 35p i 80 +100/350V 85p 
10/450V 22p 1000 /50V 47p 1 321-32/250V 20p 
32/500V 50p 13+5/450V 22p 132 +32 /450V 60p 
25/25V lop 8 +161450V 252 1100-- 50 +50/350V85p 
50/50V 10p 18 +10/450V 40p 32 +32;- 32/350 85p 
100/25V 10p 32 +32/350V 40p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p. 

500mF 12V 15p ; 25V 20p ; 50V 30p. 
1000mF 12V 20p ; 25V 35p ; 50V 47p ; 100V 70p. 
2000mF 6V 25p ; 25V 42p ; 50V 57p. 
2500mF 50V 62p ; 3000mF 25V 47p ; 50V 65p. 
5000mF 8V 25p ; 12V 92p ; 25V 75p ; 35V 85p ; 50V 952. 
CERAMIC 1pF to O O1mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V -0.1 4p; 0.5 13p; imF or 2mF 150V 15p. 
500V -9001 to 0.05 4p; 01 5p; 0.25 Sp; 947 25p. 
MICRO SWITCH SPCO 20p. 
MICRO SWITCH sub min 25p. 
TWIN GANG. "0 -0" 208pF1- IMF, 75p. 
Slow motion drive 365pF+385pF with 25pF - 25pF, 50p ; 

500pF standard twin gang 75p. 
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p. 

1SHORT WAVE SINGLE GANG. Precision Silver Plated 
Gangable Tuning Condensers. 
Values up to iOOpF. 50P each 

NEON PANEL INDICATORS. 250V AC /DC Amber, 20p 
RESISTORS. w., 1 w., 1 w., 20 %, 1p; 2 w. 5p. 10 0 to 10M. 
HIGH STABILITY. b w. 2.1, 10 ohms to 6 meg.. lop. 
Ditto 5 ",,. Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; 2w 95 ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type, 35p. 
FERRITE ROD 8" x e" 20p; 6 x 2" 20p; 3 2" lop. 

MAINS TRANSFORMERS ALLp 
POST 

MT12 12 -0 -12v 50MA 90p 
250 -0 -250 80 mA. 6-3 v. 3.5 a. 83 v. 1 a. or 5 v. 2 a £2.50 
350 -0 -350 80 mA. 63 v 3 4 a, 63 v. la. or 5 v. 2 a. £3.00 
300 -0 -300 v. 120 mA., 6.3 v. 4 a. C.T.; 63 v. 2 a. £4.25 
MINIATURE 200 v. 20 mA., 83 v. 1 a. 21 x 2/ x lin. 75p 
MIDGET 220 v. 45 mA., 63 v. 2 a. 22 x 21 x 2in... 90p 
HEATER TRANS. 6-3 e. 11 amps. £120 5 amp. 85p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4, 5, 6, 8, 9, 10,12,15,18, 24 and 30 v. £3.00 
1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £400 
2 amp., 6, 8, 10, 12,18,13, 20, 24, 30, 36, 40, 48, 60 £4.00 
5 amp.. 6. 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £975 
5, 8 and 13 v. 5 amp. £1.20. It amp., 3, 5, 8, 10, 13 or 
5 -0 -5 v. £1 -30, Ditto 5 amp. £1.50; 6 -0 -8 v. 500 mA 90p. 
9 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA 85p. 
12 v. 750mA 95p. 48 v. 2amp. tapped 12 v. or 36 v. £200. 
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v. 
150w. £3.00 ; 500w. £6.25 ; 750w. £10 ; 1000w. 215, 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v.. 11 amp. 21.50; 2 amp. £1.80: 4 amp. £3 
BATTERY CHARGERS. Ready built with leads and clips 
11 amp. £2 ; 4 amp. £4; 5 amp. £4.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240v. Secondary 0 -240v. 3 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with fixing feet. £ O Carr. 
Famous make. (Value £19) OUR PRICE 50p 
Suitable for outside use. 

SET OF 3 MOTORS 
FOR COLLARO STUDIO 

115 volt TAPE DECK f2.50 Post 50p. 

VOLUME CONTROLS 80 Ohm Coax 5p vd. 

5 K. ohms to 2 Meg. LOG or BRITISH AERIALITE 
LIN. L/S 15p. D.P. 25p. AERAXIAL -AIR SPACED 
STEREO LIS 55p. D.P. 75p. 40 yd. £2; 60 yd. £3. 
Edge 5K. S.P. Transistor 25p FRINGE LOW LOSS I0 per 

Ideal 625 and colour. p yd 

Wirewound controls 11in. diem. 3 watts. 10 ohms to 100K 
British made with long spindles lin. dia 45p ea. 
DUAL CONCENTRIC POT 500k LOG -!- 500k LIN D.P. 
switch. Inner spindle 31in; outer spindle 21in. 75p. 

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

E.M.I. 132 x 8 in. 
SPEAKER SALE ! 
With twin tweeters. 
And crossover. 10 £4.50 
watt. State 3 or 8 or 
15 ohm. As illustrated. Post 25p 

With flared tweeter cone and ceramic 
magnet. 10 w0tt. £2.75 Basa 45 -80 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 25p 

Bookshelf Cabinet 16x10xSin. £6.60 
Fluted wood front Teak Veneer Post 35p 

E.M.I. 6;in, HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. 
Frequency response 30- 12,000 £4 
cps. Ideal P.A. Columns, 
Hi -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 0 £4.00. 
Suitable Tweeter £2.00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 85 
31 x tin. deep. Rating 10 watt, 3 ohm. 
Crossover £1.25 £ I.90 Post 20p 

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

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1.25; Blin. £1.50; 
8 x 5in. £1.60; Sin. £1.75; 10 x Sin. £1.90; 10in. MOO. 
SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
3 ohm, 25in; 2 in; 31in; 5in. 8 ohm, 2 -in; 21ín; 5in x lin; 
5in. 15 ohm, 35in; Sin; 6x4in; 5in x3in; 7x4in; 8xbin. 
25 ohm, 21in; 3in; lin: 5 r. 3in; 5in. 35 ohm, 2in: 3in; Sin. 
80 ohm, 21in; 22in. £ I EACH 
LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt 
with lin long threaded bush for wood panel mounting 85p. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. 
diameter 4W £250, 10in. diameter 5W 02.75; Post 25p. 
12in. diameter. 8W, 8330; 3 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2- 18Kc /s. 10W 8 ohm or 18 ohm £2.20. 
De Lure Horn Tweeters 2 -18 Kc /s, 15W, 8 ohm £3.50. 
TWO -WAY 3,000 e.p.s.CROSS OVERS 3, 8 or 15 ohm £125. 
3 -WAY CROSSOVER 850 cps and 3000 cps £1.95. 

TWO -WAY CROSSOVER NETWORK 3,000 c/s 
With variable tweeter attenuator giving accurate high/low 
frequency balance. Mounted on panel 5tin. x 4iinn. with 
control knob, tweeter and woofer leads and input £' SPoat terminals. Suitable for 3 to 8 ohm impedance. 20p 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5v d.c. operation over 250 hrs. continuous on SP2 battery. 
fully adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome; strobe etc. 95p, Post 20p 

R.C.S. VALVE AMPLIFIER 
I Stage Triode Pentode valve. 3 watts 3 ohm output. Volume 
on /off and tone controls AC mains. Complete and tested. 
With Loudspeaker. £450 Post 2511. 

WEYRAD COILS 
P50 /2CC -40p. RA2W 85p Twin Gang 75p. 
P50 /2CC -40p. OPTI 85p. Printed Circuit 60p. 

LFDT4. 65p. 

COAXIAL PLUG 10p. PANEL SOCKETS lop. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 300 ohms, 7p yd. 
JACK SOCKET Std. open- circuit 14p, closed circuit 23p; 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket Sp 
JACK PLUGS Std. Chrome 20p; 3.5mm Chrome 12p. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS 
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 8 -pin 18p; 5 -pin 25D 
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p. 

BRITISH FM /VHF TUNING HEART 
88 to 108 Mc/s British made. 2 Tran- Our Price 
sistors ready aligned -requires 10.7 £áe95 Mc /s IF. Complete with tuning gang. 
Connections supplied but some 
technical experience required. Post 20p. 

RADIO COMPONENT 
Illustrated Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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ALL 
WOOFER ENVI I TWEETER KIT 

THE PAIR. Post 25p. 

£6/5Woofer 
separately. 

Woofer £5.25; Tweeter 
£1.90). 

Comprising a fine example of a Woofer 
10f x 85in. with a massive Ceramic 
Magnet. 44oz. Gauss 13,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 31in. square has a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
fall instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 25 to 18,000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 x 13 x gin. 
MODERN DESIGN. TEAK WOOD FINISH. 

OUR PRICES INCLUD 
BAKER MAJOR 12" f9.90 

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

£ 10.50 
Post 45p 

ELAC 8in. or 10 x bin. 
HI -F1 SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 16,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
Sin. 10 watts £3.75 

TEAK VENEER HI -FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A ". 20 x 13 x Sin. 
For 12in. din. £ 1 0.50 Post 
10in. speaker. 45p 

MODEL "B". 10 x 10 x Sin. 
For 18 x Sin. or s'A .60 Post 
8in. speaker. 35p 
MODEL "B2" ditto. Triangular 
corner version. 
MODEL "C ". 16 , 8 x 8in. 
Por 8 x Sia. £5 Post 
speaker. 25p 
LOUDSPEAKER CABINET 
WADDING 18in. wide, 20p ft. 

CALLERS ONLY -HI -FI CABINET 
BAKER RECOMMENDED 12 inch Enclosure 4 cubic ft. 
Size 30 x 20 x 12in. Teak Finished Fluted Front. £1850 

BARGAIN AM TUNER. 
Medium Wave. 
Transistor Superhet £4.95 Ferrite aerial. 9 volt, 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effects 
to recordings. Will mix 
Microphone, records, tape 
and toner with separate 
eontrols into single output. 
p volt battery £4.50 operated. 
STEREO VERSION OF ABOVE £591 
BARGAIN FM TUNER. 
88 -108 Mc /s Six Transistor. 
p volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. ,t 
Size 7 x 5 x 4fn.£I4 
BARGAIN FM TUNER. £ 10 
As above less cabinet. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £4.50 basa controls. 18 volt battery operated. 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
size 105 x Sb x ,.}fn. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use, in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Most be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti-frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR fl50) 
ALL POST PAID -Discounts for quantity. 

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

Please state 3 or 8 or 15 ohms. Post Free 

"BIG SOUND" ) 

BAKER SPEAKERS It, 

Robustly constructed to stand up to j 
long periods el electronic power. 
As used by leading groups. 
Useful response 30- 13,000 cps. 
Bass Resonance 55 cps. 
GROUP "25" £8.80 
12M. 25 watt LOO O 
3, 8 or 15 ohms. t 

Post Free 

GROUP "35" 

Poet Free 

12in. 85 watt 
3, 8 or 15 ohms. 

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

£9.90 

£2000 
Post Free 

GROUP 50112ín- £16.00 50 watt 8 or 15 ohms 

Group + PA Cabinets in stock. Callers only. 
Send for Leaflet. 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 way 
mixing. Output 8/15 ohm. a.c. Mains. 
Separate treble and bass controls. 
Guaranteed. Details SAE. 
NEW MODEL -MAJOR 50 WATT £40. 

£49 Carr. 
£1.00 

CALLERS ONLY! DE LUXE 100 WATT 
VALVE AMPLIFIER CHASSIS 
4 input 10 wide range controls. For Mikes, Discos, Organs 
Guitars, etc. 4, 8 & 15 ohm loudspeakers matching £8900. 

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

£3.5.110 Post 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered IM thick wood cabinet. Size 
18§ín x 181in x 81in. Weight 231ós. This 
cabinet features a wide mesh Silver Grill 
covering a separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The fully 
sealed bass compartment is cut out for 
6tiuch Woofer. £7.50 Carr. 85p. 
Rosewood Version £8.50 Carr. 85p. 

SPECIAL OFFER- 95p. Post 25p. 
100 Ohm 20 watt Rheostat 25in diem. Cera micFormer. 
Screw Terminals din. diam. spindle. 

REVERSIBLE 4 POLE MOTOR 
1,400 r.p.m. Reversible 42 Watt, £2.25 spindle 11" x v /as ", size 31" X 3 ". 
As illustrated, 240v. AC mains. Post 25p 

E.M.I. TAPE MOTOR 
4 pole, 240 v. 135 mA. Size 1 x 2 -, x 21in. L1.85 1200 rpm. 

Post 30p. 

E V. A. T. 
BAKER HI -F1 SPEAKERS 
HIGH QUALITY - BRITISH MADE 

REGENT 
12in. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to improve any Radio, 
Amplifier, Hi -Fi or Television 
receiver. 
Bass Resonance 45cpe 
Flux Density 12,000gams 
Useful response 45- 13,000cp5 
3 or 8 or 15 ohm models. 

£8.80 Pod 
Free 

DE-LUXE Mk H 
I2in 15 watts 

Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built -in concentric 
tweeter cone. 
Base Resonance 30cps 
Flux Density 14,000gausi 
Useful response 25- 16,000cp5 
8 or 15 ohms models. 

it i/e 1 Post 
Free 

SUPERB 
12in. 20 watts 
A high quality loudspeaker. 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
basa. 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 18,500gaues 
Useful response 20- 17,000cps 
S or 15 ohms models. 

£ 16.50 Post 
Free 

AUDITORIUM 
12in. 25 watts 

A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi -Fi and Disco- 
theques. 
Bass Resonance 35cps 
Flux Density 15,000ganss 
Useful response 25- 16,000cp5 
8 or 15 ohms models. 

£ 15.40 Post 
Free 

AUDITORIUM 
15ín. 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 HI -FI. 
Bass Resonance 35cps 
Flux Density 15,000gauss 
Useful response 20- 14,000cps 
8 or 15 ohms models. 

£20 Post 
Free 

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

CUSTOMERS FREE CAR PARK OPEN 9.6. WEDNESDAY 9 -I. SATURDAY 9 -5. 

SPECIALISTS 337 WHITEHORSE ROAD 
(Exports Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst 

Closed for lunch 1- 15 -2 -30 

CROYDON 

Telephone 01- 684 -1665 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, 
or are already engaged in the industry, ICS can help 
you. We can further your technical knowledge and 
provide the specialised training so essential to 
success, or prepare you for a recognised examination. 
ICS have helped thousands of ambitious men to 
move up into higher paid jobs - we can do the same 
for you. Take one of these courses. 

CITY & GUILD CERTIFICATES: - 
Telecommunications Technicians 
Radio, TV and Electronics Technicians 
Electrical Installations Technicians 
Electrical Installation Work 
Technical Communication 
Radio Amateur 

MPT General Radio Communications Cert. 

DIPLOMA COURSES: - 
Electronic Engineering, Maintenance 
Radio, TV, Audio Engineering and 

Servicing (inc. Colour TV) 
Electrical Engineering, Installations 
Computer Engineering & Programming 

New Self -Build Radio Courses 

QUALIFY FOR A NEW CAREER 

Home study courses for leading professional 
examinations and diploma courses for business 
and technical subjects:- 

G,C,E. 
60 subjects at '0' 

and 'A' levels 

Accountancy 
Administration 
Advertising 
Air Conditioning 
Building 
Construction 
Catering 

Engineering 
Fanning 
Heating 
Industrial 
Management 
Marketing 
Mechanical 

Motor 
Personnel 
Purchasing 
Sales 
Secretarial 
Storekeeping 
Work Study 

POST THIS COUPON TODAY 

!To: INTERNATIONAL CORRESPONDENCE SCHOOLS 
,CSDept. 232U, Intertext House, LONDON 
SW8 4QJ or telephone 01 -622 9911 

Please send me full details of your courses for:- 

(State Subject) 
Name 
Address 

Occupation Age 
LAccredited by the Council for the Accreditation of Correspondence Colleges , 

I 
I 
I 
I 
I 
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H.F. RX UNIT 2 to 18 Mc /s 24 chan crystal controlled uses 
12 min valves ex aircraft Rx 24v £6. MIKES type T.17 carbon 
with swt new £1-35. METER UNIT 270 deg type FSD 1Ma 
also 100 -0 -100 Lie in same case size 31 sq glass 21 dia £3.38. 
JOY STICK CONTROLLER gives control in 4 directions 
with micro swts £1.73. PHOTO CELLS selenium type 
11 dia will work 500 Ua meter direct 55p. DYNAMOTOR 
UNITS both 12v DC I /P, O/P 220v 100 Ma £1.95 & O/P 440v 
200 Ma £2.65. INST SWT 2p 23 way 2b 85p. BATTERIES 
A/C type 24v 25 A /Hr in carrying case lead acid two 12v 
units new with inst £10.40. HEADPHONE LEADS with 
high to low res matching trans 5ft with standard jack plug 
new 70p. TUNING CONDS dual gang 25pf per section 
with # shaft ea end 95p, 50pf single gang # shaft 55p. Tx 
TYPE TUNING CONDS wide spaced # shafts 120pf £1.80, 
80pf£1.65. TRANSISTOR PANELS with 2N964/5 transis, 
high grade parts new, 6 x 4" ex USAF 4 for £1. VALVES 
5U4, 5Z4, 6X5, 6SN7, 12AÚ7, 6BH6, EL85, 6H6, 6Y6, 6SK7, 
6SJ7, 6N7, 6J6, 6X4, CV173, EF50, OB2, 12SJ7, 12J5, 12A6, 
CV2179 (Sim N78), 5R4, any 3 for 65p. QQV03 -20 with base 
£2.20. 829 with base £2.40. DIODES 200 PIV 8 amps 4 for 
75p. HEAT SINKS finned 11 x 9" drilled for 4 T.O.3 with 
4 1 ohm res £1.45. RACK SLIDES two sizes 20" closed 
41" open & 16" closed 31" open both 1f wide with fix brks 
£1 per pair. 

Prices inc. VAT & Postage, goods ex equip 
unless stated otherwise SAE for list or enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 5HL Tel: 444278 (0742) 

o ALL 
SILICON! 

PRACTICAL 
WIRELESS 

ELECTRONIC IGNITION SYSTEM 
This Capacitor- Discharge Electronic Ignition System was 
described in Practical Wireless, and has proved extremely 
popular. 
The kit is supplied with a ready -drilled roller- tinned printed - 
circuit board and fully machined die -cast case with AMP 
Electrical Spade Connector Block together with a custom 
wound transformer, first grade components and full con- 
structional details. 
The original circuit employed Germanium Power Transistors 
for the negative earth version. WE OFFER SILICON P.N.P. 
POWER DEVICES AT NO EXTRA COST! All components 
are available separately. Case size 4a,-" x 31" x 2 ". Complete 
assembly and construction manual free with kit, available 
separately 25p. 

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH. 

PRICE: £950 U.K. ORDERS PLEASE ADD VAT 

Quantity Discounts: 
Trade and Overseas 
Enquiries Invited 
Mail Order Only. 

1 -5 Nett 6 -9 less 10% 
10 -49 less 15% 50-99 less 20% 

100 -999 less 25% 1000 up less 30% 

PLEASE STATE POS. OR NEG, EARTH WHEN ORDERING 

DABAR ELECTRONIC PRODUCTS 
98 LICHFIELD STREET 

WALSALL, Staffs WSI IUZ 
4ertcu 

,_r 
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all prices inc VAT 
FREE delive 

AMPLIFIERS Fane 7in x 4in 3 or 8 ohm 
Keletron Celestion 8in 15 ohm 

KSA1000 10+10 watt £25.95 Elac 8in 8 ohm Dualcone 
KSAI500 15+15 watt Elac 10in 8 ohm Dualcone 
Mk. Il £29.95 Goodman 6fin 8 ohm 
Hi -Fi 1818 Mk. II Dualcone 
18+18 watt £40.00 Baker Group 25 I2in 8 or 

Rotel RA211 £43.50 15 ohm 
Teleton SAQ3078 +8wattE27.00 Adastra 'Top 20' I2in 
Sansui 25 watt 8 or 15 ohm 

AU101 15+15 watt £48.25 Adastra'Hi -Ten' 10in 
AU505 25 +25 watt £7250 IO watt 8 or 15 ohm 

Sinclair 2000 £34.95 Also Sin 8 ohm speaker 
Sinclair 4000 £45.95 2 =,in 8 or 64 ohm 

speaker 
TUNERS & TUNER 
AMPLIFIERS 
Sinclair 2000/4000 Tuner 
Rotel RXI50A Tuner/ 

Amp. 
Sansui 

210 AM /FM /MPX 
310 AM /FM /MPX 
350A AM /FM /MPX 

£34.95 

£59.95 

04.25 
£99.00 

£106.93 

RECORD DECKS 
Garrard SP25 MkIV £12.95 
BSR MP60 £11.00 
BSR Invicta P & C /SC7M £9.95 
Garrard 

SP25 MkIV P &C G /800 £21.00 
£30.00 AP76 Module 

Goldring GL78 P & Cl 
G800E 

Connoisseur 
BOL Kit 
BD2 Chassis /SAU2 
SAU2 
SCUI 

£59.95 

£12.25 
£29.95 
£13.00 
£4.95 

Plinth & Cover for Garrard 
SP25 MkIV Mk. Ill 
2025TC 

TAPE DECKS 
Akai 

4000DS 
1721L 
GXC36D 
GXC38D 
CS33D 

Akai CR8I D 8 -track Rec. 
player 

SPEAKERS 
Wharfedale 

Denton 2 (pair) 
Linton 2 (pair) 
Linton 2 Kits (pair) 
Glendale 3 Kit (pair) 
Dovedale 3 Kit (pair) 

£3.95 

493-95 
E87.95 
£82.00 

£ 103.95 
f79-95 

£73.95 

£33.00 
E42.95 
£19.95 
£36.95 
£59.95 

Chassis Speakers 
EMI (Plain) I3in x 8in, 

3, 8 or 15 ohm Bass unit £2.30 
with Single Tweeter 

(only Bohm) £2.45 
with Twin Tweeter £3.95 

Type 350 Kit 15 watt 8 ohm E8 -25 
I3in x 8in Bass unit 

15 watt 8 ohm 44.95 
8in x Sin 5 watt 3, 8 or 

15 ohm L1.50 
8in x Sin IO watt 

Dualcone 8 ohm 
6f" IO watt 8 ohm 
8in 10 watt 8 ohm 
I2in 20 watt 8 ohm 
Fane 8in 4 ohm 

£2.50 
£2.65 
£3.90 
£5.95 
£2.25 

EI -20 
£1.75 
42.50 
£3.75 

£2-40 

£7.95 

£8.25 

£3.60 
0.99 

£0-50 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 
I2in x 8in x bin 

(8 x 5 or 7 x 4 cutout) 
I4in x I2in x 9in 

(8x5,8 ",6! " &3} ") 
18in x clin x 9in 

(8 "x } "or 13x8) 
22in x I4in x 9in 

(12 " &f "or 13x8) 

£2.50 

£3.75 

£4.50 

£6.25 

TWEETERS & CROSSOVERS 
EMI 3f" c /magnet in 3 or 

8 ohm 
Cone Tweeter IO watt 

8 or 15 ohm (K2006) £2.50 
Cone Tweeter 3 watt 

8 ohm (K2003) 
Horn Tweeter 8 ohm 

(K2007) 
Dome Tweeter 8 ohm 

(K2011) 
2 -way Crossovers (CN23, 

CN28, CN216) 
3 -way Crossover (CN38) 

£1 -IO 

CARTRIDGES 
Acos 

GPI /2SC or 3SC 
GP93 /I 
G P94/1 
GP96/ I 

GP101 
GP104 

BSR 
SC6M 
SX6M 
SX6H 
X5M 
X5H 

Sonotone 
9TAHC (Diamond) 
9TAHC /G (Diamond) 

Double Diamond Stylii 
for above 

Goldring 
G850 Cartridge 
G800 
G800E 

Audio Tecnica AT55 
Empire 999 REX 

STYL11 for: 
G850/G800/G800H 
CC90/7 
G800E 
CS9i/E 
AT66 
N44-5 
N44-7 
N55-E 

LI.35 

£6.50 

£5.50 

£1.20 
£2.75 

LI.10 íl -35 
LI.75 
LI.75 
E0.90 
LI-75 

£2.75 
LI.80 
£1.80 
£1.50 
£I.50 

LI .80 
Lí80 

£I.25 

£2.95 
£3-95 
£7.25 
E1.95 
£3.95 

£1.95 
E1.00 
43.60 
4225 
£3.60 
£2.25 
E2S0 
£3.95 

N75 -E2 
N75-8J2 
M3D 
N75/6 

MICROPHONES 
UD130 50K /600 ohm 

uni -dir. ball metal 
UD147 
Condenser Mic. 600 ohm 

uni -dir 
Cassette Stick Hic. with 

R /Control 
Mic- Mixers Mono /stereo 
AKAI ADM 14 

HEADPHONES 
Rotel 

RH430 
RH 630 
RH 700 

Akai ASE II 
Akai ASE20 
Koss 

K7II 
KRO711 
K6 
K6LC 
K0727B 
K0747 
HVI 
PRO4AA 
PRO54 
K6LCQ 

Sansui SSIO 
*Headphone adaptor 

(Junction box) 
extension lead 2ft curly LI 35 

CASSETTES 
C40 C60 C90 C120 

Low Noise - 35p 45p 55p 
Philips - 50p 69p I05p 
Memorex S5p 65p 85p 120p 
Ampex(360)45p 55p 70p 99p 
Ampex 

(20 -204) 59p 65p 99p 135p 
Ampex 

Chromium 
Dioxide - 99p I40p 

Casette Head Cleaner 45p 
Ampex Head Cleaner 

Demagnetiser 
Cassette Racks (hold 6) 
Cassette Rotating Racks 

(hold 20) 
Cassette Carrying Case 

(BIB) (hold 12) LI -60 
8 -Track Cartridge Blanks 

C40 C64 C80 
Ampex 80p 95p LIIO 
8 -track H /Cleaner 

Demagnetiser LI -90 
8 -track Carrying Cases 

(BIB) £1.65 

High Quality 
Construction 
Kits. stocked 
at all branches 
Senti for 
catalogue! 

43.95 SINCLAIR PROJECT 80 
£315 Stereo Preamp. £11'95 
L2.25 Active Filter Unit £6.95 
LI -95 Z40 15 watt Amp £545 

Z60 25 watt Amp £6.95 
P25 Power Supply for 240 £4.98 
P26 Power Supply for 240 E7.98 

L5.65 P28 Power Supply for 260 £7.98 
£9.25 FM Tuner fil -95 

Stereo Decoder £7.45 
£9.50 

PORTABLE RADIOS 
£1.60 Vega Jade £5.75 
£S-50 Vega Zircon f750 
£5.95 Vega Sapphire £6.45 

Vega VEF206 £12.75 
Micado LM /MW /FM /5SW L18.95 
Murphy 

B833 MW /VHF £9.95 
BÁ838 LW /MW /VHF 

M /Batt £18.50 
MA5003 Head Set 

Radio LW £7.95 
Bush 

VTR165 LW /MW /VHF £22.00 
VTRI27 LW /MW /VHF L15.30 
VT1k178 VHF /MW /2SW/ 

AIR M /Batt £27.50 
VTR 175 LW /MW /VHF £13.95 
VTR188 LW /MW /VHF/ 

2SW M /Batt E31.95 
BY5661 LW /MW /VHF L14-95 

E4.7S 
£775 

fliSO 
4700 
£8.95 

£10.95 
£10.95 
£11.50 
£14.00 
£16.00 
£20.75 
£21.95 
£26.95 
L29-95 
£26.00 
£14.20 

£250 

£1.65 
£0.45 

£3.50 

TAPES 
Stnd. LIP D/P 

5" 55p 69p I.30p 
5;" 69p 88p IS0p 
7" 88p I.20p 2.20p 
High frequencyAmpex 
5" - I.40p 1.55p 
7" - I.90p 2.9Sp 

CALCULATORS 
Sinclair Cambridge Build 
Sinclair Cambridge Kit 
Scientific 

(19.95 
£1795 
E29.95 

A MERCHANDISE FULLYGUARANTEED 

CLOCK RADIOS 
Bush CR128 LW /MW 
Bush CR232 MW /VHF 
Murphy MV5600 

MW /VHF 

£13.60 
£24.95 

£22.95 

CASSETTE RECORDERS 
Murphy BA206 16.95 
Bush TP66 M /Batt E25.75 
Murphy BA200 M /Batt £22.75 
Bush BT8504 (miniature) £25.50 
Wien 500 M /Batt £14.95 

RADIO CASSETTES 
(Main s /Batt.) 
Micado 8155 AM /FM L25.95 
Sharp RD4225 MW /3SW £46.50 
Hanimex HRC3070 

AM /FM £2995 
Murphy BA209 MW /VHF £33 -50 

STEREO RECORD PLAYER 
& SYSTEM 
Bush SPR58 £29.50 
Bush SPR59 £31.50 
Bush A1005 £56.50 
Hanimex H101 £39.95 
Hanimex HRC5060 8 -track 

AM /FM /MPX +Speaker£I 16-95 

CAR AUDIO 
Bush Car Cassette BT8501 £36.75 
Hitachi Car Radio 

WM702R LW /MW £1650 
KM1510 LW /MW /VHF £32.50 

Hitachi Car Cassette 
C5114 £45.00 
with Radio CSWI7 
LW /MW £57.00 

ALL ITEMS SUBJECT TO 
MANUFACTURERS INCREASE 
AND AVAILABILITY 

PERSONAL CALLERS 
WELCOME 

Mail Order Dept Pvv /10 
áó 32 sñúd hill. tel 061.832 7710 

Belmont St, Monton, Leeds 
ELECTRONICS Eccles, Manchester. 4 New Market St tel 0532 42708 

Tel:061 -789 5268 
Liverpool 

apel tel 051.236 0738 
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and make no mistake 
AUDIOTRONIC Model ATM1 
Top value 1,000 
opv pocket gmesulti - 

0 /1110 /5ÓO /250/1 000 
volt AC and DC. 
DC current 0 -1mA/ 
100mA. Resistance: 
0/150k ohms. 
Decibels: -10 to 
+22dB. Size 90 x 
60 x 28mm. 
Complete with 
test leads. 

OUR PRICE £3.25 P&P 15p 

AUDIOTRONIC Model ATMS 
Jewel movement, 
attractively moulded 
case with edowise 
ohms adjustment 
Re 0- 3/15/150/ 
30000V AC, 
(2500 opv). 0-6/30/ 
300 /600V DC, 
(5000 opt /. 0-300 
A/0300mA DC. 

Resistance: x10 & 
x 100. -10 to +16dB. 
Supplied with battery 
test leads and data 
booklet. Size: 121 x 73 x 29mm. 

OUR PRICE £3.95 P &P20p 

MODEL TH12 
20,000 opt. Overload 
protection. Slide switch n 
selector. 0 /0.25/2.5/10/ r, 
50/150/1000V DC. 0/10/ p. 1 

50/250/1000V AC. 0/ yy 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megohms. -20 to 
+50dB. 
OUR PRICE £5.95 P &P30p 

. HIOKI Model 720X VOM 
A versatile, 
ecccurate meeaur -. 

ing instrument. 
20,000 op . 0/ 
5/25/100/500/ 
1000V DC. 0/10, 
50/250/1000V 
AC. 0 -50uA/ 
250mA. 0 -20k/ 
2 Megohms 
OUR PRICE 
£5.97 
P &P 30p 

MODEL PL436 
20,000 opv DC. I 
8000 opv AC. 
Mirror scale 
6/3/12/30/120/ 

600V DC.3/30/ 
120 /600V DC. 
60/60011A/60/ 
600mA. 
10/100K/1 Meg /10 Meg Ohm. 
-20to +46dB. 
OUR PRICE £6.97 P &P 30p. 

U4323 MULTIMETER 
20,0000w. Simple - unit 

µv 

t with audio /IF 
oscillator. Suitable 
for general receiver 
tuning. Ranges: 
0.5/2.5/10150/250 / 
500/1000V DC. 
2.5/10/15/250/500 / 000V AC. 0.05/ 
0.5/5/60/500mA DC. Resistance: 

10, x 100, x 1,000 0 10,000 (5052. 
50032. 61LO, 50k52 centre scale) 
9Mtiry operated. Site: 160 x 97 x 
40mm.Supplied in carrying case com- 
plete with test leads. 
OUR PRICE £7.00 P &P30µ, 
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MODEL HIOKI 730X 
30,000 opv. Over- 
load protection. 
6/30/60/300/600 / 
1200V DC.12/60/ 
120/600/1200V AC 
60 /1A/ 
30mA /300mA. 
2K /200K/ 
2 Meg Ohm. 
-10to , 63dB. 
OUR PRICE £7.50 
P&P 30p. 

U4324 MULTIMETER 
High sensitivity, over- 
load protected. 
20 000op Ranges: 
0.d/1.2/3/12/3O/ 
60/120/600/1200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current: 0.06/0,6/ 
6/60 /600arA /3A DC. 
0.3/3/30/300mA/ 
3A AC. Resistance: 
25/500 ohms /0.5/5/50/500k ohms /5 
Mohms. Decibels: -10 to +12d8. Size 
167 x 98 x 63mm. Supplied comp- 
lete with test leads, spare diode and 
instructions. 
OUR PRICE £8.00 P &P 30p 

U435 MULTIMETER 

20,000opv.Rsnpes: 
75mV/2.5/10/25/ 
100/250/500/1000V 
DC. 25/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist. 
ance: 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 30p 

U4312 MULTIMETER 
extremely sturdy' 
instrument for 
general electrical 
use. 667opv. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V AC. 0 /30000/ 
1.5/6/15/150/60 / 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1 %. AC 1.5 %. Knife edge 
pointer, mirror wale. Complete with 
sturdy metal carrying case, leads and 
instructions. 
OUR PRICE £9.75 P &P50p 

'U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking circuit. Ranges: 
300 /600V AC. Current: 
10/25/100/250/500A. 
Accuracy %.Size 283.x 
94 x 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £10.50 P &P30p 

MODEL 500 
30,000 nvwith 
overload pr 

o 
tot - 

tion.Mirrorsale. 
0/0.5/2.5/10/25 / 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100 / 
250/500/1000V 
AC. 0 /50uÁ /5/50/ 
500mA. 12A DC. 
0 /60k /6 meg /60 megphms. 

OUR PRICE £13.95 Carr. paid 
Leather case for above E1.75 

HIOKI 750X VOLT -OHM- 
MILLIAMETER 
43 ranges: 0- 0.3/0.6/ 
1.5/3/6/12/30/60 /150/ 
300/600/1,200V DC. 
0- 3/6/15/30/60/120 / 
300 /600 /1,200V AC. w 
Current: 0- 30 /60uA/ Y 
1.5/3/15/30/150 /300 

Á/6/12A. Resistance: 
0- 3 /300k /3 /30Mohms. 
Decibels: -10 to +17dB. Output: - 
S- 3/6/15/30/60/120/300V. Accur- 
acy ± 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 &P40p 

TMK MODEL TW5OK 
46 ran es, mirror 

50k/V AC. 
DC 

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 currant 
25/50u0/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to +81.5dB. 

OUR PRICE £12.50 P &P 20p 

HIOKI MODEL 700X 
100,000opv. Overload 
protection. Mirror male. 
0.3/0.6/1.2/1.5 /3/6/ 
12/30/60/120/300 / 
600/1200V DC. 
1.5/3/6/12/30/60 /150/ 
300/600/1200V AC. 
15/30uA/3/6/30/60/ 
150/500mA/6/12A DC. 
2k /200k /2M /20MOhms. 
-20 to +63dß. 
OUR PRICE £14.95 P &P30p 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof circuits. 44 -- 
9.5uA Meter with M - -- 
mirror wale. Sensitivity r 

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 resistance' 0 -20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uA/2.5/25/250 
mA /1OA. AC cuhent:- 0 -10A. -20 
to +62dB. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mm. 
OUR PRICE £17.50 P &P a0p 

MODEL AS.100D VOM 
100,000 opv. 
Mirror scale. 
Built -in meter 
protection. 0/3/ 
12/60/120/300/ 
600 /1200V DC. 
0/6/30/120/300/ 
600V AC. 0 /141A/ 
6 /60 /300mA/ 
12 Amp.0 /2K/ 
200K/2M/200 Meg 
Chin. - 20 to +17 d9. 
OUR PRICE £17.50 P &P 30p. 

KAMODEN HM7206 FET VOM 
Input impedance 10 
Megohms. Raggäs:- 
0/.25/1/2.5/10/50 / 
1000V DC. 0/2.5/10 
50/250/1000V AC. 
0/2500/2.5/25/250 
mA DC. 
0/5k /sek /5130k/5 M 
500 Megohms 

OUR PRICE 
,E21.00 P & P 40p 

KAMODEN 360 MULTIMETER 
Hi0 sensitivit4yy. 
DC 70okohm/V 
AC 10kohmN 
5" mirror scale, 
overload protect- 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 

/1000V 
Current: Current: 

05 O)5tA//0,55/5 /50/ 

Resistance: 0.1/ 
1/10/100 ohms/ 
1 /10 /100k ohms/ 
10/100M ohms. -- 
Decibels -20 to 
+62dB. Battery operated. Size: 180 x 
140 x 80mm. Supplied complete with, 
test leads etc. 

OUR PRICE £17.50 P & P 40 
TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 
ranges. Large 4%" 
mirror wale. Size: 
1490117x6Omm. 
0.3- 12000V DC. 
3 -300V RMS AC. 
8 -800V P -P. 
DC current 0.12- 
12mA. Resistance 
up to 2000MOhms. Decibels: -20 to 
+5145. Supplied complete with leads 
and instructions. 
OUR PRICE £18.50 P &P 20p 

TMK 100K LAB TESTER 
100,000opv. 6 %" 
wale. Buzzer 
short circuit check. 
Sensitivity 100,000 
opv DC. 5k/V AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/1001A/10/ 
10/100/500mA/2.5/10A. Resister[ce: 
1k/10k/100k/10 Meg /100 Meg ohms. 
Decibels: -10 to +49dB. Plastic case 
with carrying handle. Size: 190 x 172 
x 99mm. 
OUR PRICE £19.95 P &P 30p 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000opv. 
0/0.5/2,5/10/50 / 
250 /500/1000V DC. 
0/2.5/10/50/250 / 
500/1000V AC. 
0/50uA/1/10/100 

A /1/10A DC. 
0/100mA/1/10A 
AC. 0 /5k /50k /500k/ 
5 Meg /50 Meg. 
Decibels: -20 to +6241. 
OUR PRICE £19.95 P &P30p 

KAMODEN 72.200 Multitester 
High sensitivity 
tester. 200,000 opv 
Overload protected. 
Mirror wale. 
Ranges:- 0/.06/.3 
3/30/120/600/ 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0 /6uA/ 
1.2mA /120mA/ 
600mA /12A DC 
0/12A AC. -20 to 
+63dB. 0 /2k /200k/ 
2 Meg /200 Megohms. 

OUR PRICE £22.50 P &P 30p 

'04317 MULTIMETER 
High sensitivity 
instrument for field , -' 
and laboratory work. 
Knife edge pointer, 
86mm. mirror wale. .z -' 
Overload protections 
Ainges: 100mV/ 
0. 5/2.5/10/25/50/100 /250/500/1000 
V DC. 0.5/2.5/10/25/50 /100/250/ 
500/1000V AC. Current: 50uÁ /0:5/ 
1/5/10/50/250mA/1/5A DC. 0.25/ 
0.5/1/5/10/50/250mA/1/5A AC. Res- 
istance: 0.5/10/100/200 ohms /1/3/ 
30/300k ohms. Decibels: -5to +10dB 
Battery operated. Size: 210 x 115 x 
90mm. Supplied in carrying case com- 
plete with leads. 

OUR PRICE £15.00 P &P40p 

MODEL U4311 Sub- standard 
Multi -range Volt- Ammeter 
Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uÁ/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75 /150/300/750mV/1.5/3/7.5/15/ 
30/75/150í300/750V DC, 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 &P 50p 

ALL PRICES 
EXCLUDE VAT 

TE6S VALVE VOLTMETER 
28 rang DC volts 
1.5- 15Ó0V. AC 
volts 1.5- 1500V. 
Resistance up to 

'1000 Megohms, 
'200/240V AC 
operation. Com- pl a with probe 
and instructions. 
OUR PRICE £17.50 P &P 60p 
Additional probes available: 
RF £2.12, HV £2.50 
LB3 TRANSISTOR TESTER 
Tests CO I and B. 
PNP/NPN. Operates 
from 9V battery. 
Instructions supplied. 
OUR PRICE 
£3.95 P &P 20p 

MODEL AF.105 VOM 
50,000 opv. Mirror 
scale. Meter 
protection. 
0/3/3/12/60/120 / 
300/600/1200V DC. 
0/6/30/120/. 
300/600/1200V DC. 
0/30pA/6/ 
60/300 wA/ 
12 Amp. 0 /10K/ 

1 m /10m/100 
Meg Ohms. -20 to +17 dB. 
OUR PRICE £12.50 P &P 30p. 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P &P 20e 

U4341 Multimeter &. 
Transistor Tester 
27 ranges. 16,700opv. 
Overload protected. 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06/0.6/ 
6 /60 /600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.00/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 216 x 90mm. 
OUR PRICE £10.50 P &P 30p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 
wale. Overload 
protection. 0/0.12/ 

.6/3/12/30/120 / 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 

'300mA/6 /12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01 -0.2 MFD 
Transistor tester measures Alpha, Beta. 
and CO. I Complete with instructions, 
batteries and leads. 
OUR PRICE £19.95 P &P 25p 

CI5 PULSE OSCILLOSCOPE 
Pot displayy0 f pulsed 

nr inali wove- 
cormss. electronic 

Bandwidth: 
AMP. 

Sensitivity Sensitivity at .Á-25z 

AMP. 
; 

HOR. AMP. Band- 
width: 
Sensitivity 

0.3-25 VRMS/mm: ed 
sweep Preset triggered rweep 

1-3000u sec. Free running 20-200 
kHz m nine ranges. Calibrator p 
220 x 360 x 430mm. 15 -30V ÁC 
OUR PRICE £39.00 Carr. paid 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate Y1 and Y2 
amplifiers. Rectang- 
ular 5 "x4 "CRT. 
Calibrated triggered 

eep from osee. 
to 100 milli- . 
Free co time time 
base MHz. 
Builf-in io time base 
Calibrator and amplitude Calibrator.' 
Supplied complete with all 

accessories 

instruction manual. 

OUR PRICE £87.00 Carr. paid 

'SWR METER Model.SWR3 
Handy SWR meter for --7- 
transmitter antenna align- 
ment, with built -in field 
strength meter. Accuracy 
5 %, Impedance 52' Indic- 
ator 100u4 DC. Full 
sale 5 sectioncollepsible 
antenna. Size 146 x 60 x 
60mm. 
OUR PRICE £4.25 P&P 30p. 

Also see following pages 
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MODEL TE15 
GRID DIP METER 
Transistorised. Oper- 
ates as Grid Dip, 
Oscillator, Absorb - 
tion Wave Meter and 
Oscillating Detector. 
Freeqquuency rarrtt99 

440xHz- 28OMHz 

in six coils. 500uÁ 
meter. 9V battery 
operation. Size: 
160 x 80e 40mm. 
OUR PRICE £1995 P&P 30p 

TRANSISTORISED L.C.R. A.C. 
BR /8` MEASURING BRIDGE 

A new portable 
bridge offering 
excellent and 
accuracy at low l 4 Resistance: 
6 

r 
anges: 0.1 

ohm -11.1 megohm : 1',: Induct- 
s: 6 ranges: 1 n rohenry -111 

henries e 2% Capacity: 6 ranges: 
lOpf -1110 sold 2'4, Turns Ratio: 
6 ranges: 1:1'1000 -1 11100 : 1'., 
Bridge Voltage at 1 .000cps. Opera- 
ted from 9.volt battery. 100 tricro- 
amp meter indication. Size 7p"'x 
5 xz 

OUR PRICE £25.00 P&P30p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges, 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the handy -man. 
Operates on 9V 

basstytten/ 
Wide 

to read 
Scale. 800kHz 
modulation. 
Size: 149 x 149 x 92m- m. Complete 
with instructions and leads. 

OUR PRICE £8.97 P &P 30p 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six bands. 120kHz- 
260MHz. Dual output. 
RF terminals. Separate 
variable audio output. 
Accuracy ± 2%. Audio 
output to 8V. Power 

r 
quirements: 

105 -125V, 220 -240V AC. Size: 193 
265 x 150mm. Complete with test 

leads etc. 
OUR PRICE £17.50 P &P 5Op 

TE -200 RF SIGNAL x 
GENERATOR 
Accurate wide range 
signal 
covering 

generator 1 

120 kHz -500 (it di 
MHz on 6 bands. 
Directly calibrated. g` Variable R.F. 
attenuator audio output, Xtal socket 
for calibration. 220 240V a. 

c Brand new with instructions. 
Size 140mm x 215mm x 170mm 
OUR PRICE £17.50 - P &P 50p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 2ocps 
to 200kHz 
on 4 bands 

tS é Square 
s to 30 

kHz. Output 
mpedence .JI 

5000 Ohms. 

i 

AC operation. Supplied brand n w 
guaranteed, with instruction manual 

leads. 

OUR PRICE £24.95 P &P 50p 

ÁRF 300 AF /RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine- 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k e 
Hz. Output Square/ 
Sine wave 10V. 
P -P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC operation. Complete 
with instructions and leads. 
OUR PRICE £37.50 P &P sop 

MODEL MG 100 SINE SQUARE 
WAVE ÁU010 
GENERATOR 
Range 19 
220,000Hz Sine 

Wave 19- 100,000 Hz Square Wave. 
Output Sine or Square wave 10v. P. to P. 
Size 180 x 90 x 90mm. Operation 
220/240v. A C. 

OUR PRICE £19.95 P &P 50p 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI -El 
SPEAKERS 
High quality 2 way speaker systems. 25 Watts. 4 -8 ohm . 4OHz- 18kHz. 'Size: 560 o 340 x 255mm. approx. 
Wood grain finish with black fronts. 
OUR PRICEf22.50 PR. P&P £1 

POWER RHEOSTATS 
High quality ceramic 
construction. Wind- 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
mtmg_ 
Single hole fixing. K" diameter shafts. 
Bulk quantities available. 

25 WATT 10 '25/50/100/500/1000, 
2500 ohms. £1.15 P &P 10p 
50 WATT 10/501 00/250 500: - 
'1500, 5000 ohms. 

£1.62 P &P 10p 
100 W!'TT 1!5'10/25 50;'250 500 
2500 oh ms. iOd Ohms - 

"7.34 P &P 15p 

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 &P40p 

KE630 3 Station INTERCOM 

Master and two s b- stations. Can be 
used on desk or well mounted. Comp. 
late with cable and batteries 
OUR PRICE £5.25 P &P 50p 

EMI LOUDSPEAKERS 
Model 350 13 x 8" with 
single tweeter /crossover. 
20- 20,000Hz. 15 watts 
RMS. Available 8 or 
15 ohms. 

OUR PRICE 
£7.50 each P &P 37p 
Model 450 13 x 8" with 
twin tweeter /crossover. 
55- 13,000Hz. 8 watts 
RMS. Available 8 or 15 ohms 
OUR PRICE £3.62 cacti P &P 35p 

SPECIAL PURCHASE 
LIMITED QUANTITY! 
Tannoy 12" DR /8 
Bass Speakers 
8 ohms 30 watt 
Heavy duty ideal 
for Hi -Fi P.A 
Group 
OUR PRICE £12 50 
P&P Sop 

PS200 Regulated POWER 
SUPPLY UNIT 
So lid state. Variable . 

tput 5 20V DC 
up to 2 Amp Inde- . 

ent meters to 
monitor for volt ge and I3 

current. Output - 
0V AC 

Size: 190 x 136 x 
98mm. 
OUR PRICE £19.95 P &P50p 

AUDIOTRONIC LE -102A 
INTERCOMS 

Beautifully made and finished in 
two tone ivory buff, the LE -102A is 
useful in the home, office or shop 
and is suitable for use as baby 
alarm. Wall or desk mounting 
57mm speaker mic gives clear 2- 
way coi communication with on off 
and volume control on master 
unit. Operates on 9V bate. Approx 
60ft lead. 

OUR PRICE £3.95 P & P 30p 

TRITON 4318 PORTABLE 
$ TRACK CARTRIDGE 
PLAYER WITH MW /LW 
RADIO 
Will play 9 

track stereo 
cartridg 
monaurally. 
Channel 
selector 
switch. Covers 
medium and long wave 
bands. Volume and tone controls. 
Earphone ocket. Battery -Mains 
operations 

OUR PRICE £11.95 P & P 50p 

E441 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised, 
battery operated. 
Simply plug ìn 
microphone, guitar etc. and output to your amplifier. Volume control and depth of reverberation control. Beau- walnut cabinet. 184 x 77 x 108mm. 
OUR PRICE £7.50 P &P30p 

LHO2S STEREO HEADPHONES 
Light weight head- 
phones with padded 1 
ear pieces. 4/16 ohms 
20- 20,000Hz. 
Complete with 6' 
lead and plug. 

OUR PRICE £1.97, P&P 30p 

DHO2SSTEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined. Adjust- 
able head band. 
Impedance 8 ohms. 

Complete with 
lead and plug. 
OUR PRICE £2.25 P&P 30p 

TE1035 Stereo HEADPHONES 
Low cost with exc- 
ellent Foam 
rubber a ups. Adjust- 
able headband. 8 ohms 
impedence. Frequency 
response 25Hz -18k Hz. 
Complete with cable 
and stereo jack plug. 
OUR PRICE £2.60 P&P 30p 

SDH8V MONO /STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
mpedence. Frequency 
response 20Hz -18k Hz. 
Complete with 10ft. 
coiled lead and jack plug. 
OUR PRICE £4.97 P &P 30p 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching, 

etc. ' 

Headphone impedente 16 ohms. Mic- 
rophone impedente 200 ohms. 
OUR PRICE £5.95 P&P 30p 

HANIMEX HRC 3075 
CASSETTE RADIO 
Covers 
Medi ii in and 
FM wave- 
bands Slider 
volume and 
tone controls. 
Battery Mains 
operation Will record 
direct from d - through built 

condenser in piene. Com- 
plete with batteries. earphone, 
and cassette. 

OUR PRICE x24.30 P & P 50p 

TRITON CT.555 CASSETTE 
RECORDER 
Battery Mains. 
Piano key and slide 
controls. Auto- 
matic level con- 
trol. Complete 
with mik and 
earphone. 

OUR PRICE 
£10.50 P &P50p _. ZEPHYR TC1500B 

RECORDER 
Battery 

Mains, 
F 

wCdoh mpI, 

aktee 

c 
asse tte 

, 

earphone. 

OUR PRICE £9.95 P &P50p 

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

OUR PRICE £12,95PmfiP &P sop 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Size 
only 153 x 
101 x 63mm 
3 I F stages. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Operates on 9V battery. Covers 88- 
108MHz. Ready built, ready for use. 
Fantastic value for money. 
OUR PRICE £8.95 P &P 20p 
Stereo Multiplex Adaptor £5.95 extra 

GOODWIN 4 CHANNEL CONVERTER 
plus pair Audio Development 
AD -15 speakers. 

c'.lä' 
Add 4 channel sound to yo Jr axis - 
ing stereo system with this speci I 

package. Converter splits stereo 
sound into 4 live channels. Book- 
shelf speakers handles 10 watts and 
has 70- 18,000 Hz performance. 
Normal retail value E25.50 
OUR PRICE £15.80 p &p Et 
Converter available seperately 
£3.95 p & p 50p 

Model A1018 
FM TUNER 

6 transistor high 
quality esa- 
31Fstag d 
double tuned , 

- 

- -_- 
discriminator. - - 
For use with most amplifiers. Covers 
88- 108MHz. Powered by 9V battery. 
OUR PRICE £13.50 P &P 30p 
Stereo multiplex adapter £5.95 extra. 
SINCLAIR 
CALCULATORS 
Cambridge Ready 
Built. List £19.95 
Our Price £17.95 
P & P 25p. 
Cambridge Kit. Our 
Price £13.50 Past 
Free. 
Executive. List f 39.00 
Our Price £35.45 
P & P 25p. 
Executive Memory. 
List £49.00 Our Price 
£44.50 P & P 25p. 
Scientific. List. £49.00 
Our Price£27 50 P & P 25p. 

MANY OTHER CALCULATORS 
IN STOCK FROM AS LITTLE 
AS £9.00 Send for list. 

SINCLAIR SYSTEM 2000 
STEREO AMPLIFIER 
AND TUNER 

" 
(r C 

AMPLIFIER 
Amplifier output 8 watts per 
channel RMS. Distortion Pess than 
006`. Silicon transistors. Two 
pick -up plus radio and tape inputs, 
tape output and scratch filter. 
Excellent Value 
OUR PRICE £27.50 P & P 600. 

IS 
FM TUNER 
Excellent selectivity and sensi- 
tivity. Twin dual- varicap tuning. 
4 pole ceramic filter. 19 transistor 
stereo demodulator giving 40 dB 
separation. Distortion 0 2'0 output. 
Fantastic Value. 
OUR PRICE £27.50 P& P60p. 

SINCLAIR IC12 
INTEGRATED 
CIRCUIT 
AMPLIFIER i;1144 complete with 
printed circuit' 
mounting board. 
OUR PRICE £1.50. P &P15p. 

SINCLAIR Project 80 Modules 
Z40 Power Amp £5.45.P & 9-15p 
Z60 Power Amp £6.95 P b P 15p 
Stereo 80 Pre -Amp E11.95 P A P 15e 
Active Filter Unit £6.95 P & P 15p 
Project 805 £26.95.P & P 5op 
PZ5 Power Supply £4.98.p & P 30p 
PZ6 Power Supply £7.98.P & P 30p 
PZ8 Power Supply £7.98 :P & P 30p 
Transformer for PZ8. £4.05P & P 50p 

SINCLAIR Project 80 Packages 
2 x Z40 /Stereo 80 /PZ5 £25.00 
2 x Z40 /Stereo 80 /PZ6 £27.75 
2 x 260 /Stereo 80 /PZ8 £30.45 
POST & PACKING 35p each 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

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

A F20 Mono amplifier £4.80 ' 

ÁF30 Mono 
£3.60 

A F35 Emitter amplifier r f2 27 
AF80 0.5W mic. amplifier £4.22 AF305 Intercom £735 
AF310/2 Mono Amplifier £7.56 

ÁT2 
Automatic light au £.8 AT30 Photo cell switch unit £5.70 

AT50 400W triac light 
dimmer /speed control £4.80 

AT56 2,200W triac light 
dimmer /speed control £6.90 

AT60 1 channel light control £7.80 
AT65 3 channel light control £14.55 
GP304 Circuit board £4.94 
GP310 Stereo pre -amplifier 

for use with 2 x AF310 £21.27 
GP312 Circuit board £11.45 
GU330 Tremolo unit £7.50 
HF61 Diode detector £3.32 
HF65 FM transmitter £2.70. 
H F75 FM receiver £2.87 
HF310 FM tuner £15.81 
HF325 Deluxe FM tuner .12 
HF330 Decoder HF310 /325) 

£24 

HF380 lw /vhf aerial amplifier £5.04 
HF395 broadband aerial amp. £1.77 
L F380 Quadraphonic device £11.36 
M160 Multi- vibrator £1,71 
M191 VU Meter £4.55 
M192 Stereo balance meter £4.97 
M1302 Transistor tester £8.45 
NT10 Stabilised power supply 

100mA, 9V £6.15 
NT300 Stabilised p. supply £12.51 
NT305 Voltage converter £4.50 
NT310 Power Supply 240 V AC 
or 2 x18 V D.C. at 2 amps £571 

147315 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 
AE1 to AE10 listed below: 
OUR PRICE £3.30 (No VAT) 
P &P 25p plus VAT. 
AE1 100mW output stage £1.50 
AE2 Pre -amplifier £1.15 
AE3 Diode receiver £1 82 
AE4 Flasher ggp 
AE5 Astable multi- vibrator 95p 
AE6 Monostable multi- vibrator 93p 
AE7 RC generator 97p 
AE8 Bass filter 90p 
AE9 Treble filter Sop 
AE10 CC1R filter SOp 

TE102ff Stereo Listening Station 
eor balancing 

d gain election 

of loudspeakers 
with additional 
facilityv for stereo 

switching. 
hone 

itching. Two 
gain controls, speakers on -off slide 
switch, stereo headphone socket. 
OUR PRICE £2.25 P &P 15p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C6O £1.57 £3.00 £7.08 
C90 £2.24 £4.25 £10.00 
C120 £2.73 £5.17 £12.24 
'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 Op each 
OVER 10 of either POST FREE! 

MP7 MIXER -PREAMPLIFIER 
5 Microphone 
inputs each with 
individual gain 
controls enabling 
complete mixing 
facilities. Battery operated. Size: 235 

127 x 76mm. Inputs! Mies. 3 x 3mV 
50k; 2 x 3mV 600 ohms. Phono. Mag. 
4mV 50k; Phon0 Ceramic 100mV 1 

Meg. Output 256rnV 100k. 

OUR PRICE £8.97 P&P 20p 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transistor 

- 
- 

atesfrom omag- 
netic, ceramic 
or tuner 
inputs with 
twin stereo headphone outputs and 
separate volume controls for each- 
channel. Operates from 9V battery. 
NPUTS: 5mV and 100mV. 
OUTPUT: 50m V per channel. 

OUR PRICE £8.50 P &P30p 

1I0=0 

Also see previous page 

ALL PRICES 
EXCLUDE VAT 
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PANEL METERS 
SEW PANEL METERS ARE STOCKED AT 3 LISLE 
ST., 311 EDGWARE RD., & 152 FLEET ST., or 
order by post from head office. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 
Oval. 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL SD640 
Size: 85 x 64mm 

50uA .. .. .. £3.80 
100uA .. .. £3.75 
200uA .. .. £370 
500uA .. £365 
50-0-50uA £375 
100.0-100uA.. f370 
1mA .. .. .. £3.65 
5mA .. .. .. £3.68 
10mA.. .. .. £3.65 
50mA .- .. .. £3.138 
100mA .. .. £3.86 
500mA .. .. £3.66 
lA DC .. .. £3.65 
5A DC .. .. £3.65 
'10A DC .. .. £365 
5y pc .. .. £3.65 

10V DC .. 

20V DC .. 
50V DC 
300V DC .. 
15V AC . 

300V AC .. 

VU Meter 

CLEAR PLASTIC MODEL SW100 
Size: 100 x 80mm 

50uA .. .. .. f4.60 
100uA .. .. £4.50 50uA .. .. .. £3 20 
500uA . .. £4.30 100uA .. .. £3.15 
50-0-50uA .. £450 200uA .. .. £3.10 
100-0-100uA.. £4.45 500uA .. .. £3.00 
imA .. .. .. £4.30 50-0500A .. 13.15 
1A DC .. .. £4.30 1002.100uA.. £3.10 
5A DC .. .. £4.30 - 5000-500uA.. £2.95 

' 20V DC .. .. £4.30 150V AC .. .. £4.45 imA .. .. .. £2.95 
50V DC .. .. £4.30 300V AC .. .. £4.45 5mA .. .. .. £2.95 
300V DC .. .. f430 VU Meter .. £4.90 £ 2 9 5 2.95 

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

CLEAR PLASTIC MODEL SD830 
Size. 110 x 83mm 
50uA .. í4 30 
1000, .. .. £425 
200uA .. .. £4.20 - 

500uA LA. t5 
50 -0 -50uÁ .. 1425 
100-0-100uA .. £4.20 

£3.65 A .. .. .. £4.10 
£3.65 5OmA .. .. .. £4.10 
£355 50mÁ.. .. .. £4.10 10V DC .. f4 10 
£3.65 100mA .. -. £4.10 20V DC .. .. :4.10 
£3.75 £3 5 500mÁ .. .. £4.10 50V DC .. (4.10 
£3.75 lA DC .. .. £4.10 300V DC £4.10 
í_3.90 5A DC .. .. £4.10 15V AC £420 

10Á DC .. .. £4.10 306V AC £4.20 
5V DC .. .. £4.10 VU Mere. - .. £4.40 

CLEAR PLASTIC MODEL MR 45P 
Size: 50 x 50mm 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

50uA .. .. .. £4.15 
100uA .. .. £4.10 
200uA .. .. £4.05 
500uA .. £3 90 
50 -0 -50uÁ £4 10 
100- 0- 100uA.. £4.05 
1mA £385 
300V AC .. .. £3.95 
VU Meter.. .. £4.30 

100rnA .. .. £2 95 
500mA .. .. £2 95 300V AC .. 
1A DC .. .. £2.95 S Meter 1mA. 
5A DC .. .. £2.95 VU Meter.. 
10V DC .. .. £2.95 1A AC .. 
20V DC .. .. £2 95 5A AC .. 
50V DC .. £2.95 10A AC .. 
300V DC .. .. £2.95 20A AC .. 
15V AC . .. £3 05 30A AC .. 

CLEAR PLASTIC MODEL MR 38P 
Size: 42 o 42mm 

MODEL ED107 EDUCATIONAL METER 100uA .. .. £3 05 
Size: 100 x 90 e 150mm including terminals 200uA .. .. £3 00 

500uÁ t2 85 
er range of high quality 50- 050uA .. £3.05 ,s5`ß 

v' gcoil instruments 700.0.100uA .. £3.00 
Ideal for school expert 

- 
a 

5000500u A.. f2 80 
meets and other bench - 1mÁ . £2.80 
applications. 3" mirror 101mÁ £2.80 
scale. Them ter move - "' 2mÁ 12.80 
ment is easily actress ble L ' SmA £2.80 It 

to demonstrate internal £2.80 
working. - ; 20mA.. .. £2.00 

0 SOmA .. L2.80 20V DC .. 

100uÁ .. 17.90 - 100mÁ .. £2.80 50V DC .. .. 

50 -0 -50uA .. £7 90 
150mA .. 12,80 100V DC .. .. 

1mÁ .. £7.60 55V DC .. .. £7.60 200mA .. 12.80 150V DC .. .. 
300mÁ .. £2.80 300V DC .. .. 

1-0-1mA .. .. E7.60 300V DC .. £7.60 500mA .. 12.00 506V DC .. .. 
lA DC- .. .. £7.60 500mA/5A DC £8.60 750mÁ .. £12.28800 280 750V DC .. .. 
5A DC .. .. £7.60 5V/50V DC .. £8.60, lA DC .. £2.80 15V AC .. .. 

-'5V DC .. .. £7.60 £8.60 iA OC .. £2.80 50V AC .. .. 5V /15V DC 10V DC .. .. £7.60 
1 5A DC E8.60 SA OC .. £2.80 150V AC ..- .. 

15V DC .. £7.60 1Ì!/15A DC .. £6.60 t0Á DC .. £2.80 300V AC _. .. 
3V UC .. £2.80 500V AC .. 
10V DC .. £2.80 5 Meter imA.. 
15V DC .. £2.80 VU Meter.. . 

CLEAR PLASTIC MODEL SD460 
Size: 59 x 46mm 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 x 78m..n 

50uA .. .. .. f3.95 
100uA .. £3.85 
200uA .. .. £3.80 
500uA .. £3.75 
500-SDuA £3.85 
100 01001.1A.. £3.80 
500 0-500uA.. £3.70 
1mA .. .. f3.70 
1-0-1mA.. £3:70 

10mA.. .. .. £3.70 
50mA-. .. .. £3.70 
100mA .. .. £3.70 
500mA .. .. £370 50V AC .. .. 

£3.70 i300V AC .. .. 
£3.70 500V AC .. 

10A OC .. .. £370 S Meter 1mA.. 
15A DC .. .. £3.70 VU Meter .. 
20A DC ., £3.80 1A AC .. . ' £3.70 
30A DC .. ., £3.85 5A AC . . ' £ .70 
50A DC .. .. £4.05 -10A AC' .. . ' f 70 

£3.70 20A AC .. . 
* £ 70 

10V DC .. .. £3.70 30A AC .. . ' £ .70 
15V DC .. .. £3.70 SOmA AC . £ .70 

£3.70 100mA AC . ' £ .70 
£3.70 200mA AC . f .70 

150V DC .. .. £3.70 500mA AC .. f .70 

BAKELITE MODEL S80 Enlarged Window 
Size: 80 x 80mm 

300V DC . E .70 f .80 f .80 f .80 f .90 f .80 
£4.10 

50uA .. .. .. £450 
100uA .. .. £4.45 
500uA .. £4.20 

£395 50 -0 -50uA /445 
£2.95 1000- 100uA.. £4.40 
£3.40 1mA .. .. .. £4.20 

' £2.95 to DC .. .. £4.20 
* £2.95 5A DC .. .. £4.20 
' £2.95 20V DC .. .. £4.20 
* £2.95 50V DC .. £4.20- 
* £2.95 300V DC .. .. £420 

300V AC .. .. £430 
VU Meter .. £4.70 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 x 60min 

CLEAR PLASTIC MODEL MR 85P 
Size: 120 x 110mm 
5UuA .. .. .. £5.45 
100uA .. .. £5.40 
200uA .- .. £5.35 
500uÁ .. £5.25 
50 -0 -50uA £5.40 
100- 0- 100uA.. £5.35 
5000- 500uA.. £5.20 

£5.20 
£5.20 

5mÁ .. .. £5.20 
tOmA.. .. .. £5.20, 
50mÁ .. .. .. £5.20 
100mA .. .. £5.20 300V DC .. 
500mA .. .. /520 15V AC 

/520 300V AC .. 
£5.20 S Meter 1mA 

15A DC. .. .. £5.20 VU Meter.. 
30A DC .. .. £5.40' 1A AC .. 

10V DC £5 20 5A AC ., 
20V DC .. 15.20 10A AC .. 
50V DC .. .. £5 20 20A AC .. 

150V DC .. .. £5 20 30A AC .. 

240° Wide Angle 

1mA METERS 
MW1 -8,80 x 80mm 
£6'00 P &P 15p 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50 /60Hz. Output 0 -260V. 
MODEL 5260 BENCH MOUNTING 

P &P 
lA £10.50 50p 

2.5A £12.00 50p 
5A £17.50 50p 
SA £30.35 £1.00 

10A £33.75 £1.00 
12A £35.40 £1.00 
20A £85.00 £1.50 
25A £95.00 £1.50 
40A £120.00 £1.50 
MODEL 52606 PANEL MOUNTING 

lA £10.00 '50p 
2.5A £12.00 50p 

ALL PRICES 
EXCLUDE VAT 

562 

fá.20 
£530 
£5 30 
1520 
£5.55 
£520 

* £5 20 
£5.20 
£520 

' £5 20 

£3 50 
100uA .. .. £345 

12.80 
12.80 
£2.80 
£2.80 
£2.85 
£2 85 
£2.90 
£2 90 
£2.90 
12.90 
£2.90 
/3.00 
12 80 
£3.20 

20011A .. .. 13 40 
500uA .. . £3 35 
50.050uA L3.95 
7000-100uA.. f3.40 
mA , £3 30 

5mA . £3 30 
tOmA.. .. .. £3 30 
50mA.. .. .. .f3 30 10V DC . 

100mA .. ,. £3.30 20V DC .. 
500mA .. .. £3.30 50V DC . 

£3.30' SOOV DC .. 
£3 30 15V AC . 

10A DC .. .. f3.30 300V AC .. 
f3.30 VU Meter.. 

POSTAGE & PACKING 15p 

£3.30 
£3.30 
£3.30 
£3.30 
£3.45 
£3.45 
£3.65 

50uA .. .. .. £370 
100uA .. .. £3.50 
500uA . .. £3.35 
50050uA .£3.50 
1000100uA £3.45 
1mA £3.30 

£320 

CALL INTO YOUR NEAREST LASKY'S 
BRANCH OR SEND COUPON BELOW 
FOR FREE HI -FI PRICE LIST 

CENTRAL LONDON 
481 OXFORD ST 

3 LISLE ST. WC2 
34 LISLE ST. WC2 
118 EDGWARE RD. W2 
193 EDGWARE RD. W2 
207 EDGWARE RO. W2 
311 EDGWARE RD. W2 
346 EDGWARE RD. W2 
382 EDGWARE RD. W2 
109 FLEET ST. EC4 
152/3 FLEET ST. EC4 

O1ß938640 
01-437 8204 
01-4374155 
01 -723 9789 
01.723 6211 
01 -723 3271 
01-262 0387 
01- 723 4453 
01 -723 4194 
01 -353 5812 
01 -353 2833 

10 TOTTENHAM CT. RD. 01.637 2232 
27 TOTTENHAM CT. RD. 01-636 3715 
33 TOTTENHAM CT. RD. 01- 636 2605 
42145 TOTTENHAM CT. RD. 01-636 0845 
257/8 TOTTENHAM CT. RD. 01. 580 0670 

ESSEX 
86 SOUTH ST. ROMFORD 

205/206 CHURCHILL WEST, 
VICTORIA CIRCUS. SOUTHEND 

(Opening S4grnxbr) 

20218 

KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892 -23242 

LEICESTERSHIRE 
45 MARKET PUCE, LEICESTER 

0533. 537678 

NORTHAMPTONSHIRE 
73 ABINGDON STREET, 
NORTHAMPTON (Opening Wu October) 

30 WULFRUM WA OL H.,MPTO 
( 0wnin8 Beprnilr) 

SURREY 
iOmA £330 1- 1046 WHITGIFT CENTRE, CROYDON 
50mÁ. .. .. fá. 01-681 3027 
100mA £3.30 li. -:1 27 EDEN ST. KINGSTON 01- 5467845 500mA .. £3.30 

- 32 HILL ST. RICHMOND 01.948 1441 lA DC .. £3.30 
38/40 EDEN ST., KINGSTON SA DC .. 13.30 S Meter 1mA.. £3.30 

10V DC .. .. 13.30 VU Meter.. £3.80 (OpeMne S,gtemWr) 
20V DC .. .. £3.30 lA AC .. £3.30 - 

50V DC £3.30 5A AC ' £3.30 
.. ß.3O 20A AC £3.30 

AC .. .. f3 40 30A AC .. £3.30 
300V AC .. .. ß.4o 30A AC f3.30 116 CORPORATION ST., BIRMINGHAM 

021 -236 3503 
BAKELITE MODEL MR 65 Size: Box 80mm 

WARWICKSHIRE 

50uA .. .. .. £4.00 
100uA .. .- £3.95 
500uA .. £3.65 
50-0-50uÁ £3.95 
100-0-t00uA.. £3-90 
500-0.500uA,. £3 60 
imA . . .. £3.60 
1-0-1mA .. .. £3.60 
5mA . .. .. £3.60 
10mA.. .. .. £3.60 

1 3 . f3.60 
100mA .. .. £3.60 
500mA .. .. £3.60 
1A DC f3.60 
2A DC .. .. £3.60 
5A DC . .. £3.60 
10A DC .. . £3.60 
15A DC .. .. /350' 
30A DC .. .. £3.60 
50A DC .. .. £3.80 
5V DC .. ., £3.60 
10V DC .. Y £350 
15V DC .. .. f3.60- 
20V DC .. .. f3.60 
50V DC .. 
150V DC .. .. 

300V DC .. 

30VAC -. . ` F3.60C 
i50V AC .. . ' £3.601 
150V AC .. . 

. £3.60, 
1300V AC .. . £3.601- 
1500V AC .. .. ` F3.60 
-VU Meter.. . 14.10 
IA AC .. . £3.604 

'5AAC '£3.601 
.40A AC .. . £3.60 - 
.20A AC .. ` £3.601 
30A AC .. . 

* £3.601 :30A 
50A AC . £3.60 
:500mA AC .. " £3.60 

£3.60. 50mV DC .. £3,75 
£3.60 100mV DC .. £3,75 

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT 
Aud iotron is House, The Hyde, London N W 9 6JJ. Te1:01 -200 1321/8 

Please send me the following items _.. 

MAIL 
TOTAL PURCHASE PRICE 

ORDERenclose cheque postal order 

wish to pay by Barclaycard /Access 

We offer a speedy and my number is 

and efficient 
service by mail 

NAME 

order. Remember ADDRESS 
to add 8% VAT 
to total value of 

goods including 
post and packing. Signature __. _...... 

(inc. P&P and VAT) 

money order 

HI -FI 
PRICE 
LIST 

TICK 
HERE 

1. 

6 

I 
NO DEPOSIT TERMS 
available on most goods 
for personal callers 
CHEQUES TO THE VALUE OF 130. 

I ACCEPTED FROM PERSONAL SHOPPERS 
I WITH BANKERS CARD. IN OTHER CASES 

AND FOR AMOUNTS IN EXCESS OF £30. 
III PLEASE ALLOW TIME FOR CLEARANCE. 

BANKERS DRAFTS ACCEPTED. 

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

West. End Service Centre 
now open at 

87 Tottenham Court Rd. W.1 . 

01 -580 3739 

BARCLAYCARD 
& ACCESS -. Holders 

any call urto ny br ch 

1 

., or 1plephore your 
order to head office 
on 01 200 0037. 

CREDIT TERMS available for 
Personal Shopper-. 

EXPORT Pe. .rlm,1:1I 
r <jed for wr.i.r, V 1,1 x 

Goode .itrc,,tlly par k. rl 

t 

Ld and drm patt h. of lu.ill 
iparts of ihr, etorld.0' moron, 
cost exclu.:vr, of VAT 
Payment by bank traue : o 

certified 011,11, po.lal ord.., 
or Yorde any 
currency 

All prices-correct at 12/8/74 but 
subject to change without notice E. &O.E. 

Registered rn.EnglanONo 347947 512 Lower Grosvenor Place. LondonSWI SEX 1Amemner oGroup 
of COmuanies 

www.americanradiohistory.com

www.americanradiohistory.com


NEW from A.S.P. 
"SPLASH PROOF" 

SAFETY TRANSFORMER 
750 VA Isolation Unit (Iaterwinding 
Screen) Housed in a tough Fibreglass 
case, with carrying handle. Complete 
with Heavy Duty 3 core power cable, 
splash proof outlet plug and socket, 
internal fuse. 110 Volt and 240 Volt 
versions available. Price 226.20. 

Carriage £1.80 

2" and 4" PANEL METERS 
2" 4" 

SIZE: 60mm Wide SIZE: 110mm Wide 
z 45mm High x x 82mm High x 
40mm Deep. 43mm Deep. 
Movement I.R. Movement LR. 

Ohms Ohms 
0-50 micro A. 1250 0 -50 micro A. 1400 
0 -100 micro A. 580 0 -100 micro A. 730 
0 -500 micro A. 170 0 -500 micro A. 200 
Q -1 mA 170 0 -1 mA 200 
0 -5 mA 170 0 -5 mA 200 
0 -10 mA 6 0 -10 mA 6 
0 -50 mA 0.6 0 -50 mA 0.5 
0 -100 mA 0.5 0 -100 mA 0.5 
0 -500 mA 0.5 0 -500 mA 0-5 
0 -1 AMP 0.5 0 -1 AMP 05 
0 -2 AMP 0.5 0 -2 AMP 0.5 
0 -25 Volt 15K 0 -25 Volt 15K 
0 -56 Volt 50K 0 -50 Volt 50K 
0 -300 Volt 300K 0 -300 Volt 300K 
"g" Meter 170 "g" Meter 200 
VU Meter 5250 VU Meter 5250 
VU Meters are complete with detectors. 
Modern wide view. 
Price 2" £2.95 Post 10p. Price 4 "- £8.95 
Post 10p. Lamps 55p per set. 

= watt CARBON FILM RESISTORS 
O watt at 70 °C E 12 range 104 -1M 4 5 
tel above 470 K 4 10% tol at 95p per 100. 

ELECTRONIC MAINS TIMER 
A reliable unit ideal for timing 
Bathroom /Toilet 
Ventilators 
Stairway/ 
Cloakroom 
Lighting etc. 
Gives up to 30 
mans delay before 
switching off. 
Delay 1 -30 mins. 
adjustable. Max Load 400VA or 1000 watts 
resistive. White Case 3, "' o 3" x 2 ". Fitting 
instructions included. 
Trade Price £5.80. Post 20p. 

MAINS KEYNECTOR 
The safe, quick, connector 
for electrical appliances, 
13 Amp rating, fused, 
will connect a number 
of 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: 2295. Post 25p. 

TRANSFORMERS 
SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centre Tay 
with Screen. 
VA Ref. Price Poet 
(watts) No. Cased Open S 

60 
100 
200 
250 
350 
500 

1000 
2000 
3000 

149 
120 
151 
152 
155 
154 
158 
158 
159 

- 83.74 
4.18 

69.48 7.48 
1205 9.57 
14-00 11-44 
1580 1820 
30-70 9746 
60-95 65-44 
79-58 7249 

0.38 
0.52 
0.52 
0.05 
0.80 
1-00 
1.20 

50 Volts 
Prim. 200 -240V. 
Sec. 19, 25, 83, 40, 50V. 
Amps Ref. Prier 

No. S 
0.5 102 2.11 
1 103 808 
2 104 4.29 
3 105 5.77 
4 106 7-48 
0 107 11-00 
8 118 14-19 

10 119 17-80 

Post 

0.30 
0.38 
0.42 
0.52 
0.52 
0.67 
097 
0.97 

60 Volts 
Prim. 200 -240V. 
Sec. 24, 30, 40, 48, 80V. 
Amps Ref, Price 

No. ' £ 
0.5 124 2-10 

1 126 ' 2.97 
2 127 
3 125 
4 123 
a 40 
6 120 
8 121 

10 122 
12 189 

5.77 
715 
9.85 

11.55 
18-57 
16-00 
19-40 
21.62 - 

Post 
£ 

0.38 
0.38 
0-42 
0.52 
0.67 
0.67 
0.82 
1.00 
1-00 
5.10 

12 & 24 Volts Prim. 200 -240V. 
Amps Ref. Price Post 
12V 24V No. 6 ¢ 
0.3 
06 

10 
12 
16 

0. 6 
0. 6 
0 

20 1 
30 1 
40 2 
60 3 

242 
111 
219 

71 
18 
70 

108 
72 

116 
17 

115 
187 
232 
226 

1-34 0-22 
1-84 0.22 
1-69 0-22 
2-09 0-22 
275 0-38 
8 66 042 
8.96 052 
4-67 0-62 
6-87 0.52 
6-64 0.52 

10-28 0-69 
1876 0.97 
18.26 1-00 
22-52 1-10 

30 Volts - 

Prim. 200 -240V. Sec. 18. 15, 20, 24, 80V. 
Amps Ref, Price - Poet 

No. e 2 
0.5 112 1.68 0.22 
1 79 2.80 0.38 
2 8 8.19 0.38 
3 20 8.98 0.42 
4 21 4.68 0.52 
6 61 5.80 0.62 

e 

6 117 898 0.52 
8 88 9-00 0.67 

10 89 10-00 0.67 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volte Milliamps Ref. 
Sec. 1 Sec. 2 Sec. 1 Sec. 2 No. 
3 -0 -3 200 238 
0-6 0 -6 500 50- 0 234 
0-6 0 -6 1000 1000 212 
9-0 -9 100 13 
0 -9 0 -9 330 330 235 
0 -8 -9 0 -8 -9 600 500 207 
0 -8 -9 0 -8 -9 1000 1000 208 
15 -0 -16 40 240 
0 -15 0 -15 200 200 236 
20 -0 -20 30 241 
0 -20 0 -20 150 15- 0 237 
0 -15 -20 0 -15 -20 500 500 205 
0 -20 0 -20 300 300 214 
0 -20 - 3500 NO SCREEN 1116 
20- 12- 0 -12 -20 700 (D /C) 221 
0 -15 -20 0 -15 -20 1000 1000 206 
0 -15 -27 0 -15 -27 500 500 203 
0 -15 -27 0 -15 -27 1000 1000 204 

Price 
6 

1-28 
1.80 
1.68 
1-28 
1.48 
288 
8-08 
1.28 
1.80 
188 
1.80 
297 
1-78 
8-00 
1-55 
8-80 
8-08 
2-24 

Post 

0.10 
0.10 
0.22 
0.10 
0-10 
0.22 
0.30 
0.10. 
010 
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. 255 50 P.I.V. 35p 100 P.I.V. 55p 50 P.I.V. 85p 
100 P.I.V. 25p 100 P.I.V. 40p 200 P.I.V. 59p 100 P.1.V. 70p 
200 P.I.V. 28p 200 P.I.V. 45p 400 P.I.V. 65p 200 P.I.V. 80p 
600 P.I.V. 809 400 P.I.V, 509 600 P.I.V. 75p 400 P.I.V. 90p 

ADD 10p P .tc P PER ORDER 

AUTO TRANSFORMERS 
Cased versions are 240 Volt Mains to 115 Volts, smart 
steel cased units coated in tough resin with power lead, 
fuse and 115 Volt American. type socket up to 500VA, 
above 500VA cable entry. 
VA (Watts) Ref. No. Price Price Post 

Cased Open 
£ 6 

Tapped at 115, 200, 220, 240 Volts 
20 113 8252 1.32 0.30 
75 64 2.08 0.30 

Tapped at 115, 220, 240 Volts 

200 
300 
500 

1000 
2000 
3000 

65 
66 
67 
84 
95 
73 

5.56 

9.50 
1592 
29-70 

8.29 
3.96 
4.84 
8.08 

13-50 
25-80 
38-00 

0.39 
0.40 
0.52 
0.67 
0-82 
1.50 
1.20 

PLEASE ADD 8% FOR V.A.T. 
I 

POWER UNIT Type CC 12 -05 
Output switched 3, 4.5, 6, 7.5 
9 and 12 volts at 500 mA D.C. 
Operates from 240 V mains 
suitable for Radios, Tape' 
Recorders. Record Players etc 
Size 7.5 x 0.0 x 14-Ocm. Price 
£3.95. Post 25p. 

A.S.P. LTD. 
DEPT PWIO, SIMMONDS ROAD, WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 

FELSTEAD ELECTRONICS (PW84), CHEADLE, CHESHIRE 5E8'4EE 
STYLI Replacements for -virtually all ACM, BOB, COLLAR°, GARRARD, PHILIPS, 
RONETTE, 8ONOTONE. Single Tip: Sapphire 19p, Diamond 37p, Doable Tip: Can be 
Stereo /LP +78 or ST /LP +ST /LP Sapphire 37p. Double Tip: Diamond ST /LP +Sapphire 
78 65p. Diamond ST /LP +Diamond ST /LP £125. For GOLDRING Diamond G800, G80011 
and G850 at £210 each. 11800E at 24-10. FREE LIST (FOR SAE) FULL DETAILS 
STYLI AND CARTRIDGE EQUIVALENTS including SUURE, PICKERING, AUDIO - 
TECH, B. 4: O., AND MANY MORE STYLI FOR MAGNETIC AND CRYSTAL 
PICK -UPS. Charges 10p any quantity. 
CARTRIDGES. All with styli and fittings. Replacements for ACOS GP /91 SC (Stereo - 
mono compatible series) at 21.05, C.P93 Stereo at £1.45, GP94 Stereo Ceramic at 61.98: 
for RONETTE DC /4008CM (Speed change switch at front for GP67, TCS S c.) at 51-25, 
for HEIR X3H, X5H and X5M at £1.35 each, SXSH and SUM at £1.70 each. TC8H at 
21.50, TC8 Stereo, 3 pins, £215; charges 10p any quantity. 
RECORDING TAPE. ALL FINEST BRITISH MYLAR: 5" 600 ft. 40p; 5" 900 ft. 55p; 
St" 1200 ft. 75p ; 7" 1800 ft. £1.05. Charges for 8" and 55 ", 1 -4, 13p each; 5 and over, 3.39 
the lot. Charges for 7 ", 1 -3 15p each, 4-5 35p the lot, 6 and over 40p the lot. 
SPEAKERS 20 ", 3, 8 or 64 ohms (state which) 65p. Charges 10p each. 12" round, fitted 
cone tweeter, 6 watts indietorted, 3, 8 or 15 ohms (state which) £2.40 (charges 35p) 
OR, PAIR FOR STEREO, £5.30 charges paid. 
CONNECTING WIRE. nits. of 5 coils, asstd. cols., each 5 yds. Solid core 19p (10p charges). 
Flexible 21p (10p charges). 
EARPIECES. Magnetic. 2.5 or 3.5mm plug (state which) 15p. CRYSTAL (3.5mm only) 
35p (all lOp up to 6). 
VIBRATORS. 7 pin SYNCH. (12SR7 type) 75p. 4-pin NON -synch (12111D4) 95p (all 
10p each). 
Send SAE for free styli, cartridge and components Bet. All prices include VAT. 

BAKER 12" MAJOR £11.34 
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 £14.58 
30- 17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size I9in x 12zin. 

NOTE -When ordering state 3 or 8 or 15 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Regent 12 in. 15W £10.26 Superb 12 in. 20W £18.38 New Group 50/12 
Major 12 in. 20W £11.34 Group 2512 in. 25W £10.26 12 in. 50W £ 17.28 Deluxe 12 in. 15W 21216 Group 3512 in. 35W 21134 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE 

THORNTON HEATH, SURREY Tel. 01.684 1665 
ALL PRICES INCLUDE V.A.T. HI -F1 ENCLOSURE PLANS 42p 

563 

www.americanradiohistory.com

www.americanradiohistory.com


p 

Here's the new improved version of the original PE 
Scorpio Electronic Ignition System -with a big plus over 
all the other kits -the PE Scorpio Kit is designed for both 
positive and negative ground automotive electrical 
systems. Not just+ve ground. Nor just-ye ground. But 
both! So if you change cars, you can be almost certain 
that you can change over your PE Scorpio Mk. 2 as well. 
Containing all the components you need, this Electro 
Spares PE Scorpio Mk. 2 Kit is simply built, using our easy - 
to- follow instructions. Each component is a branded unit 
by a reputable manufacturer and carries the manu- 
facturer's guarantee. Ready drilled for fast assembly. 
Quickly fitted to any car. 
When your PE Scorpio Mk. 2 is installed, you instantly 
benefit from all these PE Scorpio Mk. 2 advantages. 

* Easier starting from cold * Firing even with wet or 
oiled -up plugs * Smoother running at high speed 
* Fuel saving * More power from your engine * Longer spark plug life * No more contact -breaker burn 

Electro Spares prices: 
De luxe Kit only £11.50 inc. VAT and p & p. 
Ready Made Unit £14.75 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics'. 
Superb Hi -Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components - pre -set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (fora 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 
channellnto 8 ohms. Full power TH D is a mere 0.02 %, and 
frequency response is -3 dB from 20 Hz to 100 k-Hz into 8 or 
15 ohms. Electro Spares have already sold 100e and 100s of 
these Kits. Get yours now ! Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. * All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 4p postage. 

* Price List only. Please send S.A.E. (preferably 9 x 4 

minimum) for full details. 

PE SCORPIO Mk2 
ignition system kit 
new from 
ELECTRO SPARES 
* 6 OR 12 VOLT 
* +VE AND- VE GROUND 

ELECTRO SPARES 
The Component Centre of the North 

288 ECCLESALL RD., SHEFFIELD S11 8PE (C) 

Tel: Sheffield (0742) 668888 
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ULTRON COMPONEN TS 

SEMICONDUCTORS 

immediate postal service -and 
THE BEST DISCOUNTS 

EVER- 

If you use semiconductors of 
any description, you can't afford 

not to phone for a quotation:- 

882 4355 Tra WelcOmeries 

Sinclair Project 90 also stocked. 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Poten- 
tiometers, Knobs, Rotary and Slide Switches. IF's, Tag Strips, Drive 
Drums, Coil Formers, Wire, Grommets, Relays, Pulley Wheels, 
Magnets, Transistor Panels, etc. Save yourself is on these well 
selected parcels, 6lb net weight £1.00, p.p 50p. 

Brand New Wire -wound Resistors I -7 watts, mostly Plessey 
GWS- I- 3 -5 -7. Good selection. 100 for LI.00, p.p. 20p. 
Mullard Ferrite Cores LA3 50p, LA4 75p, LA2100 50p. 
SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Mullard, 
etc. Values include 01 /160V,01 /250V ,- 0í5/160V,.022/160,033 /160, 
0471160V, 068/160V. 1/160 -250V, 22/160V, etc. This is a bargain 
not to be missed. 100 for £1.50, p.p 20p. 

Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene, Tremendously good selection. 300 for CI, p.p. 20p. 

Please add 8% V.A.T. 
Mail Order Only. 

XEROZA RADIO, 
I, EAST STREET, BISHOPS TAWTON, DEVON. 

JI I IIII Illlllllllillllllililllllllll Illllllllilllllllllllllllllllllllllilll1111II1I111III III IIIIIIIIIIIIIIIIIIIIIIIIUI11111111111IIIIII 91IlIlIIIIIIMMIIlIII11111111!= 

= If you have difficulty in obtaining 

PRACTICAL 
WIRELESS 
Please place a regular order with your newsagent or 
send 1 year's subscription (£3.25) to: 

S ubscription Department, 
Practical Wireless, 

-21 T ower House, Southampton Street, 
London, WC2E 9QX = 
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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 12" d /cone 
Baker Major. 
Baker Regent 
Baker Superb 
Baker Auditorium 12 
Celestion MH1000 horn 
Celestion PST8 for Unilex 
Celestlon G12M 8 or 15 ohm 
Celestion G12H 8 or 15 ohm 
Celestlon G15C 8 or 15 ohm 
Celestion G18C 8 or 15 ohm 
Coral 61 "d /cone roll surr. 8 ohm 
Coral 8 "d /cone roll surr. 8 ohm 
EM 13x83,8or15 ohm 
EM 13x8150 d/c 3,8or15 ohm 
EM 13 x 8 450 t/tw 3, 8or15 ohm 
EM 13x 8 type 3508 or 15 ohm 
EM 13 x820 watt base 
EM 6f" 938504 or 8 ohm 
EM 5" 98132CP 8 ohm 
EM 8 x 5 d /cone, roll Burr 10 watt 
EM 2 }" tweeter 97492AT 
Eagle DT33 30 watt tweeter 
Eagle HT15 horn tweeter 
Eagle CT5 cone tweeter 
Eagle CT10 tweeter 8 or 16 ohm 
Eagle MHT10 horn tweeter 
Eagle crossover CN23, CN28, CN216 
Eagle FR4 
Eagle FR65 
Eagle FR8 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm 
Elac 6f" 6RM171 clic roll surr. 
Elac 6f ".6RM220 d /cone 
Elac 4" tweeter TW4 
Elac 10" d /cone 10RM239 8 ohm 
Elac 8 ".8C5175 3 ohm 
Fane Pop 15 watt 12" 
Fane Pop 25/2 25 watt 12" 
Fane Pop 40 watt 10" 
Fane Pop 50 watt 12" 
Fane Pop 5512" 60 watt 
Fane Pop 60 watt 15" 
Fane Pop 100 watt 18" 
Fane Crescendo 12A 100 watt 12" 
Fane Crescendo 12B bass 
Fane Crescendo 15" 100 watt 
Fane Crescendo 18" 150 watt 
Fane 801T 8" d/c roll Burr. 
Fane 807T 8" d/c roll surr. 
Fane 808T 8" d/c 
Fane 701 twin ribbon horn 
Fane 910 horn 
Fane 920 horn 

£7.75 
£850 
£150 
£175 
£8.50 
£7.75 

£1450 
£1250 
£1095 
£2.55 

£1200 
£1500 
£2400 
£3300 
£2.42 
£311 
£225 
£250 
£3.75 
£825 
£660 
£300 
£250 
£250 

.65 
£545 
£380 
£150- 
£2.54 
£3.80 
£120 
£530 
£715 
£950 

£280 
£3.50 
£265 
£121 
£2.65 
£250 
£4.80 
£700 
£8.50 

£1100 
£150 
£1300 
£2250 
£2900 
£2900 
£36.00 
£4950 
£7.00 
£3.85 
£2.75 

£2300 
£1075 
£3850 Eagle PA range in stock -agfor catalogue. 

Goodmans 8P8 or15 ohm £5.00 
Goodmans 10P 8 or 15 ohm £530 
Goodmans 12P 8 or 15 ohm £1295 
Goodmans 12P -D 8or15 ohm £1675 
Goodmans 12P -G 8or15 ohm £1575 
Goodmans Audiomax 12AX 100 watt £3750 
Goodmans Audiomax 15AX £40.00 
Goodmans 15P 8 or 15 ohm £21.00 
Goodmans 18P 8or 15 ohm £3900 
Goodmans Midax 750 £16.00 
Goodmans Axent 100 tweeter £725 
Goodmans Audiom 100 12" £12.00 
Goodmans Axiom 401 12" £17' 25 
Goodmans Twinaxiom 8 £825 
Goodmans Twinaxiom 10 £900 
Kef T27 £5.25 
Kef T15 £6.00 
Kef B110 £7.00 
Kef B200 £8. 00 
Kef B139 £1275 
Kef DN8 £2.00 
Kef DN12 £4.50 
Kef DN13 £275 
STC4001 G super tweeter £6.19 
Richard Allan CG8T 8 "d /c r /surr. £6.35 
Wharfedale Super 10RS /DD £9.80 
2f" 64 ohm, 70mm 80 ohm, 70mm 8 ohm .65 
2f" 75 ohm .50 7"x4 "3 or ohm £140 
8 "x5" 3 or8 ohm £150 
10 "x6" 3,8 or 15 ohm £230 

SPEAKER KITS 
Baker Major Module 
Fane Mode One 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
KeGt 2 
Refit 3 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

each £175 
each £9.90 
each £975 
pair £2200 
pair £1495 
pair £39.95 

each £2350 
each £3400 

each £825. 
each £1300 
each £1850 
each £250 
pair £1925 
pair £350 
pair £5250 

PA /DISCO AMPLIFIERS 
(carr. and ins. £1) 
Baker Major 100 watt £4975 
Linear 30/40 £3000 
Linear 40/60 £35.00 
Linear 80 /100 £58.95 
Linear 100 watt slave £44.00 

Free with speaker orders over £7 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing: speakers 38p each, 
speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p. 

ALL PRICES QUOTED INCLUDE VAT. 
WILMSLOW, AUDIO (Dept. PW) 

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi -Fi: 10 Swan St. Wilmslow 
Send stamp for free booklet "Choosing a Speaker" 

Cassettes The 
best 
buy! 

Agfa Low Noise Cassettes 
AT LESS THAN 
HALF PRICE! 

C60 

C12o 

1 

37p 
50p 
63p 

5 
I £140 

£248 
£310 

10 
£350 
£495 
£620 

AGFA HIGHDYNAMIC 
SUPER 

c69+6 
C90+6 
C120 

511p 
68p 
99p 

£25.40 
£335 
£490 

£á i0 
£660 
£980 

AGFA STEREO -CHROM 1 5 10 

CHROMIUM DIOXIDE c9ó I £1508 £535 I £1o60 
SAME DAY DESPATCH. P & P. 15p per order 

WILMSLOW AUDIO 
(DEPT. P W) 

10 SWAN STREET, WILMSLOW, 
CHESHIRE, SK9 1HF 

Cut -price prerecorded cassettes -send stamp for list 

Wire Wound Resistors. Our selec- 
tion of mixed values. 30 for £1.50. 
100 for £4.00. 
Audio Amplifier Module. Mullard 
LP1173, output power, nominal 10 watt, 
supply voltage +24 volt, with data and 
circuit, £2.50. 
Ferguson Stereogram chassis 
Model 3357, all transistor, medium 
long, VHF /FM. 3 watts per channel 
S /M. with connection data, less tuning 
scale, £20. 
Crystals HC6U : 52.03333 MHz: 
52.02500:52.01667: 51.56667: 51.58330: 
37.76250: 37.75000: 12.895.8: 12.891.6: 
12.700.0: 9.458.33: 9.456.25: 9.455.55: 
9.533.33: 9.531.94: 9.530.55: 9.090.62: 
9.087.5: 9.096.87:50p each. 
Electrolytics. 32/32/32/1.1F, 325v. 2 "x 
1+" 35p: 2000µF 30v, 2 "x11" 25p: 
2000µF 30v, 24-" x1" 25p: 2000íF 35v 
3 "x1" 30p: 470µF 100v 3 "x1}" 25p: 
2000 /2000µF 25v 2" x 11" 35p: 30,000µF: 
25v 41 "x2 #" 50p: 700µF 200v 31 "x1;" 
30p: 16 /16µF 275v lt" x 1" 20p: 40/40/ 
20µF 275v 3" x1" 20p: 4500/900 /900µF 
30v 2f" x1+" 50p: 40001,F 35v 3" x 1-)" 
40p: 200/100/50/100µF 325v 3" x 1 f" 50p: 
4000µF 18v 2 "x1" 20p: 470µF 25v 
11 "x}" 15p 
Matched pair of bookshelf speakers. 
Teak finish, size 12 "x 8 "x 5 ". 8x 5 8" 
ohms ceramic, 5 watts RMS. Complete 
with din leads. £11.00 pair. 
Thorn TV IF chassis, 950 series 
(less valves), £1.75. 
UHF 625 transistor push button tuner 
(NSF Telefunken) as used on Decca 
MS2400. Brand new and boxed, £3.25. 
Light Dependent Resistors (RCA 
sq3536) 30p each, 4 for £1.00. 
P -C Boards (not computer panels) 
1 off 6 transistor single wave band. 
1 off 4 transistor audio. 1 off 3 transistor 
£1.60, three boards. 
Rank EVR Teleplayer colour trans- 
lator panels, type and components 
on new panels listed as follows, £2.50, 
each panel. Z605 -14 off BC148: 
2 RCA ca3054 (ic): 1- crystal 4.433618 
MHz- Z607 -12 off BC148: 1 BC108: 

1 BC158: 1 RCA ca3046 (ic), 1 RCA 
ca3045 (ic): Z608 -23 off BC148: 2 
BC158- Z612 -12 off ME4103: 2 BC- 
251B: 1 BFY50. 
Mains Droppers, 10 mixed values, 
£1.00. 
Edgewise Level meters, 200µA, 
size g" overall. 50p. 
Chrome Plastic knobs, 3 types, 
4 off each with spring clip, £1.25. 
Die Cast Boxes, 4 # "x 3 # "x 3" 95p: 
8 # "x 5 # "x 2" £1.20.8# "x 54 "x 4" £1.70. 
Aluminium Chassis, 7# "x 5 # "x 24" 
70p: 10 "x 7f "x 2f" 85p. 11"x 74 "x 2;" 
95p. 
BSR P128, similar to HT70 single play, 
with heavy die cast turntable, less 
cartridge, £11.00. 
Transistorised FM tuner head, 
with A.M. gang, slow motion drive 
88-108 Mcs, with circuit diagram, £2.30. 
Mono Amp Transistorised (Mains) 
Ideal for record player 8 ohms 2 watts. 
£3.50. - 

Ferguson Stereogram Chassis. MW/ 
LW /VHF with tuning scale (5 +5 watts 
sine wave) 1-5 ohms £28.50. - 

ALL ITEMS INCLUDE VAT 
All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 1JD, BEDS. 
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EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors- COMPONENT VALUE £1.50. 
3 for ONLY 559 + p & p 30p 
SPECIAL ONE as above PLUS Power Tram 
ristoro ONLY 55p each + p & p 15p 

PA%OLINE BOARDS 75 x 9" approx. 
4 for 30p -F p & p 20p. 

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

DECON -DALO 33PC Marker 
Etch resistant printed circuit marker pen 
99p each 

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

REPANCO CHOKES & COILS 
RF Chokes 
CHI. 2.6mH 29p CH2. 5-OmH 30p 
C113. 7.5mH alp CH4. 10m/ 38p 

CH5. 1.5mH 28p 
COILS 
DR %1 Crystal set 31p DRR2 Dual range 45p 

COIL FORMERS & CORES 
NORMAN 1" Cores & Formers 89 
1" Cores & Formers 10p 

SWITCHES 
DP /DT Toggle 36p SP /ST Toggle 30p 

FUSES 
15" and 20mm. I00mA, 200mA, 250mA, 
500mA, IA, 1.5A, 2A 
QUICK -BLOW 5p ea. 

EARPHONES 
Crystal 2.5mm plug 42p 
Crystal 3.5mm plug 42p 
8 ohms 2.5xnos plug 22p 
8 ohms 3.5rnm plug 22p 

DYNAMIC MICROPHONES 
B1223. 200 ohms plus on /off switch and 
2.5mm and 3.5mm plugs £1.85 

3 -WAY STEREO HEAD - 
PHONE JUNCTION BOX 

111012 £1.87 

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

CAR STEREO SPEAKERS 
(Angled) £3.85 per pair. 

BI -PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

(Black Vinyl covered) 
No. Length Width Height Price 
BV1 8" x 55" x 2" 11.10 
BV2 11" x 6" x 3" £1.45 
ALUMINIUM BOXES 
BAI 55" x 25" x 14" 42p 
BA2 4" x 4" x 15" 42p 
BAS 4" x 25" x 15" . 429 
BA4 55" x 4" x 15" 50p 
BA5 4" x 25" x 2" 4ßp 
BA6 3" x 2" x 1" 84p 
ßA7 7" x 5" x 25" 70p 
BA8 8" x 6" x 2" 90p 
BAS 6" x 4" x 2" 581) 
P & P 10p on each box 

BIB HI -FI ACCESSORIES 
De Luxe Groov -Kleen 
Model 42 £1.95 
Chrome Finish 
Model 60 £1.50 
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Ref. B Stylus & Turntable Cleaning Kit 34p 
Ref. 36A. Record /Stylus Cleaning Kit 38p 
Ref. 43. Record Care Kit £2.42 
Ref. 31. Cassette Head Cleaner 58p 
Ref. 32. Tape editing Kit £1.68 
Model 9. Wire Stripper /Cutter 83p 

Ref. 46. Spirit level 829 
Ref. P. Hi -Fi Cleaner 31p 
Ref. 32A. Stylus Balance £1.87 
Ref. P. Tape Head Cleaning Kit 62p 
Ref. 56. 11i-F1 Stereo Hints & Tips 42p 
Ref. 45. Auto changer groove cleaner £1.08 

ANTEX SOLDERING IRONS 
%25. 25 watt £2.05 
CON 240. 15 watt £2.48 
Model G. 18 watt £2.28 
SK2. Soldering Kit £3.25 
STANDS: ST3, Suitable for all models £1 
SOLDER: 18SWG Multitore 7oz £1.61 
22SWG 7oz £1.81. 18SW(1 22ft 519 
22SWG Tube 33p 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CP1240 3/32" 42p 
104 For model CN240 3/16" 42p 

1100 For model CCN240 3/32" 42p 
1101 For model CCN240 8/8" 42p 
1102 For model CCN240 5" 42p 
1020 For model G240 3/32" 42p 
1021 For model G240 1/8" 42p 
1022 For model G240 3/16" 42p 

50 For model X25 3/32" 48p 
51 For model %25 1/8" 489 
52 For model %25 3/16" 489 

ELEMENTS 
ECN 240 £1.30 ECCN 240 £1.82 
EG 240 £1.07 EX 25 £1.16 

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 200 Resistors mixed values approx. 

count by weight 0.55 
C2 150 Capacitors mixed values approx. 

count by weight 0.55 
C3 50 Precision Resistors 1%, 2% 

mixed values 0.55 
C4 75 4th W Resistors mixed preferred 

values 0.55 
C5 5 Pieces assorted Ferrite Rods 0.55 
C6 2 Tuning Gangs, MW /LW VHF 0.55 
C7 1 Pack Wire 50 metres assorted 

colours 0.55 
C 8 10 Reed Switches O-55 
C 9 3 Micro Switches 0.55 
C10 15 Assorted Pots & Pre -Sete 0.55 
C11 5 Jack Sockets 3 x 3.5m 2 x 

Standard Switch Type 0.55 
012 30 Paper Condensers preferred 

types mixed values 0.55 
C13 20 Electrolytics Trans. types 0.55 
014 1 Pack assorted Hardware - 

Nuts /Bolts, Grommets etc. 0.55 
C15 5 Mains Slide Switches 0.55 
016 20 Assorted Tag strips & Panels 0.55 
C17 10 Assorted Control Knobs 0-55 
C18 4 Rotary Wave Change Switches 0.55 
C19 2 Relays 6 -24V Operating 0.55 
C20 1 pack sheet of Copper Laminate 

20 sq. ins 0.55 

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

Open Mon. -Sat. 9 -5.38 p.m. Tel. 01591 
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PLUGS AND SOCKETS 
PLUGS 
PS 1 D.I.N. 2 Pin (Speaker) 
PS 2 D.I.N. 3 Pin 
PS 3 D.I.N. 4 Pin 
PS 4 D.I.N. 6 Pin 180° 
PS 6 

PS 6 

PS 7 
PS 8 

PS 9 

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

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

0.11 
012 
0.15 
0.18 
0.18 
0.17 
0.18 
0.18 
0.18 
0.18 
0.15 
0.22 
0.36 
0.10 
0.22 
0.15 

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. 6 Pin 240° 
PS 25 
PS 26 
PS 27 
PS 28 
PS 29 
PS 30 
PS 31 
PS 32 
PS 33 

Jack 2.5mm Plastic 
Jack 3.6mm Plastic 
Jack 5" Plastic 
Jack 5 " Screened 
Sack Stereo Plastic 
Sack Stereo Screened 
Phono Screened 
Car Aerial 
Co -Axial 

0.14 
0-20 
0.20 
0-20 
016 
0.18 
0.30 
0-35 
0.30 
0,38 
0.18 
0.22 
0-22 

SOCKETS 
PS 35 D.I.N. 2 Pin (Speaker) 
PS 36 D.I.N. 3 Pin 
PS 37 D.I.N. 5 Pin 180° 
PS 38 D.I.N. 5 Pin 240° 
PS 39 Jack 2-5mm Switched - 

PS 40 Jack 3.5mm Switched 
PS 41 Jack 5" Switched 
PS 42 Sack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 46 Co -Axial Surface 
PS 47 Co -Axial Flush 

0-08 
0ii 
0-I1 
o-11 
0-12 
0.12 
0.20 
0.30 
0-08 
0.10 
0.10 
0.20 

LEADS 
LS 1 Speaker lead 2 pin D.I.N. plug 

to open ends approx. 3 metres 
long (coded) 0.20 

CABLES 
CP 1 Single Lapped Screen 0.07 
CP 2 Twin Common Screen 011 
CP 3 Stereo Screened 0.12 
CP 4 Four Core Common Screen 0.23 
CP 5 Four Core Individually Screened 0.00 
CP 6 Microphone Fully Braided Cable 0.10 
CP 7 Three Core Mains Cable - g.09 
OP 8 Twin Oval Mains Cable 0.07 
CP 9 Speaker Cable 0.05 
CP 10 Low Loss Co -Axial 0.18 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7 %, 10K, 22 %, 47K, 100K, 220%, 470K, 
1M, 2M 
VC 1 Single less Switch 0.15 
VC 2 Single D.P. Switch 0.28 
VC 3 Tandem Less Switch 0.46 
VC 4 IK Lin Less Switch 0.15 
VC 5 100K Log anti -Log 0.48 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.06 each 
100, 220, 470, 1K, 2.2K, 4 .7K, 10K, 22K, 
41{7, 100K, 220K, 470K, 1M, 2M, 4-7M 

IT'S NEW 
IT'S POWERFUL 
(15 + 15w R.M.S.) AND - 
IT LOOKS GOOD ! 
THE 

LEGIONAIRE 
STEREO 

AMPLIFIER 

ORDER NOW- 
ONLY £39.95 p & p 50p. 
Or write for full details 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Transistors - Germ. and Silicon Rectifiers - Diodes - Trims - Thyristors - I.C's and Zeners 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 A2 p. & p. 20p 

RECORD STORAGE / 
CARRY CASES 

7" EP. 185" x 7" x 8 ". (50 recorde) 0210 12" LP. 135" x 75" x 125 ". (50 records) £2.85 

CASSETTE CASES 
Holds 12. 10" x 35" x 5 ". Lock & Handle. 

£1.30 

SPECIAL PURCHASE 
2N3055. Silicon Power Transistors NPN. 
Famous manufacturers out -of -spec devices 
free from open and short defects -every one 
able 1115w. T03. Metal Case. 

OUR SPECIAL PRICE 8 for £1 

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

REPANCO TRANSFORMERS 
240v. Primary. Secondary voltages available 
from selected tappings 4v, 7v, 8v, 10v, 14v, 
15v, 17v, 19v, 21v, 25v, 31v, 33v, 40, 60 
and 25v- S -25v. 
Type Amps. 

MT 0%2 2 

CARTRIDGES 
ACOS 
GP91.1SC 200mV at 1.2em /sec £1.55 
GP93.1 280mV at lem /sec £1.85 
GP96- 1100mV at lcm /sec 02.80 
TTC 
J -2005 Crystal /Hi Output £1.05 
J -2010C Compatible £1.20 
J -20068 Stereo /Hi Output £1.75 J -2105 Ceramic /Med Output £1.95 J -2203 Magnetic 5mV /5cm /sec, 

including stylus - 54.95 
J -2203S Replacement stylus for above 53.00 
AT -55 Audio- techniea magnetic 

cartridge 4mV /5cm /sec £3.30 

Price 
£1.08 
£2.42 
£5.30 

PBsP 
80p 
559 
409 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistors, 
1 /8th watt available in PARS of 50 pieces, 
assorted into the following groups: - 
Rl 50 Mixed 100 ohms -820 ohms 50p 
R2 50 Mixed 1K ohms -8.2K ohms 50p 
R3 50 Mixed 10K ohms -82K ohms 509 
114 50 Mixed 100K ohms -1 Meg. ohms 509 
THESE ARE UNBEATABLE PRICES - 
JUST 1p EACH INCL. V.A.T. 

BI -PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
Coo. 36p C90, 489 0120. OSp 
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-the lowest prices! 
BI -PAK QUALITY COMES TO AUDIO! 

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

AL10 /AL20 /AL30 AUDIO 
AMPLIFIER MODULES 

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

Parameter Conditions Performance 

HARMONIC DISTORTION Po = 3 WATTS f =1KHz 0:25% 

LOAD IMPEDANCE - 8 -163 

INPUT IMPEDANCE 1 =1K11z 100 k3 

FREQUENCY RESPONSE ± 3dB Po =2 WATTS 50 Hz -25KHz 

SENSITIVITY for RATED 0/P Vs =25V. R1 =83 f =1KHz - 76mV. RIS 

DIMENSIONS - 5" x 25" x 1" 

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

Parameter AL10 ALSO ALSO 

Maximum Supply Voltage 25 30 30 

Power output for 2% T.H.D. 
(RL = 8 3 f = 1 KHz) 

3 watts 
RMS Min. 

5 watts, 
EMS Min. 

10 watts 
EMS Min. 

AUDIO AMPLIFIER 
MODULES 
AL 10. 3 watts EMS £919 
AL 20. 5 watts RIS £2.59 
AL 30. 10 watts EMS 2E01 

POWER SUPPLIES 
PS 12. (Use with AL10, AL20, AL30) SOS 
SPM80. (Use with AL60) £0.25 
FRONT PANELS SP 12 with Knobs 

£140 

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

TRANSFORMERS 
T461 (Use with ALIO) £188 P & P 16p 
T538 (Use with AL20, AL30) 

£1.98 P & P 15p 
BMT80 Use with ALtO) £215 P & P 25p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
Frequency response - 

20Hz - 50KHz ( -3dB) 
Base control- 

+ 12dB at 60Hz 
Treble control- 

+ 14dB at 14KHz 
"Input 1. Impedance 

1 Meg. ohm 
Sensitivity 300mV 

tInput 2. Impedance 
30 K ohms 

Sensitivity 4mV 

The PA 12 pre -amplifier has been designed to match into 
most budget stereo systems. It is compatible with the, 

AL 10, AL 20 and AL 30 audio power amplifiers and it 
can be supplied from their associated power supplies. 
There are two stereo inputs, one has been designed for use 

with °Ceramic cartridges while the auxiliary input will 

suit most +Magnetic cartridges. Full details are given in 
the specification table. The four controls are, from left to 
right: Volume and on /off switch, balance, bass and treble. 
Size 162mm x 64mrn x 35mm. 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Wireless Wireless World Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and tested 
on a one -piece chassis measuring 20 cm x 14 cm x 5.5 cm. 
This compact unit comes complete with on /off 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' bas been 
designed to fit into most turntable plinths 
without interfering with the mechanism or 
alternatively, into a separate cabinet. 
Output power 20w peak. Input 1 (Cer) 
300mV into 1M. Freq. res. 26Hz- 25kHZ. 
Input 2 (Aux.) 4mV into 30K. Harmonic 
distortion. Bass control f 12dB at 

£14 .45 00Hz typically 0.25% at 1 watt. 
Treble con. ±14dß at 14kHz. 

TC20 TEAK VENEERED CABINET 
For Stereo 20 (front board undrilled) size 10)" o 82" x 3", £8.95, plus 30p postage 

SHP80 STEREO HEADPHONES 
4 -16 ohms impedance. Frequency response 20 to 20,000Hz Stereo /mono switch and volume 
controls £4.95 

Max Heat Sink temp. 90 °c. Thermal Feedback 
Frequency Response 20Hz to Latest Design Improvements 
100KHz Load -3, 4, 8 or 16 ohms 
Distortion better than 1% at Signal to noise ratio 80dB 
0.1ICHz Overall size 63mm X 105mm X 

Supply voltage 15 -50 volts 13mm 

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

STABILISED POWER 
MODULE SPM80 

SP/480 is especially designed to power 2 of the AL60 
Amplifiers, up to 15 watt (r.m.s.) per channel simul- 

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

circuit protection. With the addition of the Mains Trans- 
former BMT80, the unit will provide outputs of up to 1.5 

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

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

Intercom Units, etc. Handbook available lOp PRICE £325 
TRANSFORMER BMT80 £2.15 p. & p. 28p 

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

SPECIFICATION 
Frequency Response 20Hz - 20KHz f 1dB 
Harmonic Distortion better than 0.1% 
Inputs: 1. Tape Head 3.25 mV into 60K O 

2. Radio, Tuner 75 mV into 50K 3 
3. Magnetic P.U. 3 mV into 50K 3 

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

linos Control A 15bß at 2011z 
Treble Control f 15dB at 20 KHz 
Filters: Rumble (High Pase) 

±.1 Scratch (Low Pass) 
Signal /Noise Ratio 
Input overload 
Supply 
Dimensions 

0KHz 
better than -65dB 
+ 26dB 
+ 35 volts at 20mA 
292mm x 82mm x 35mm 

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

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

MK 60 AUDIO KIT 
Comprising: 2 x ALBO, 1 x SPSt80, 1 x BT3180, 1 x PA 100, 1 front panel, 1 kit ofparts to 
include on -off switch, neon indicator, stereo headphone sockets plus instruction booklets. 
Complete Price: £2575 plus 30p postage 

TEAK 60 AUDIO KIT 
Comprising: Teak veneered cabinet size 162" x 11;" x 3e ", other parts include aluminium 
chassis, heatsink and front panel bracket, plus back panel and appropriate sockets etc. 
Kit price: £9.95 plus 30p postage 

Giro No. 388 -7006 

Please send all orders direct to warehouse and despatch department 

IMPAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add ll p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order p /ease. 

Guaranteed Satisfaction or Money Back 

www.americanradiohistory.com

www.americanradiohistory.com


AMBIT INTERNATIONAL 

'74 Datalogue issue: 
The latest datalogue has more .' 

data, more ;new devices than 
ever, Linear, Digital, Discrete, 
LEOS. now 20p 

New trade and professional 
price structure for quantity 
buyers. 
NE561B AM /FM PLL £3 49 
NE 5628 FM (synth) £3 19 
NE565A FMjFSK £2-65 
NE567V AM /FM tone £215 
NE555V Timer 77p 
CA3089E FM IF £1.95 
CA30900 Stereo dec, £3`55 
SN76660N FM IF £1.00 
MA753 FM gain £0.99 
MC1310P Stereo dec £2.85 !. 

TBA651 AM¡FMISSB £111 
TAD 100 AM £1.47 
LM3O9K 5v lamp £1.90 
NE550j1.4A723 reg. IC £085 
710 comparator £047 
741 op amp £0.38 
3900 quad amp. in 14 OIL really 

versatile £68 
1496 hat mix. (SSB) £1.02 
LM380 audio power amp £1'00 
TBA81OS 7w rms AF £150 
8038 sine : square : triangle 

generator. 1000 1 sweep 
complete audio 'generator- 
including 12 pages of data 

£3.10 each 
See the datalogue for more 
details of more devices. 

TOKO INDUCTORS AND 
FILTERS. Only from AMBIT 
CFS; 10.7 FM ceramic £040 
CET 455 ceramic £045 
CFli 455 ceramic £0.50 
MFH *T mechanical £1.35 
KACS 586 HM (CA3089) 30p 
150J now 220K 15p 
CA3090Q 2mH coil 30p 
MW & IF coils (10mm) 30p 
BLR2011 N 19 & 3#.3kiz filter for 

stereo £110 
TOKO inductors and filters -:' 
only from Ambit. 
DFM & TIMER constructors: 
FND70 7 seg. LED display with 

7490 & 9368 on a DS FG PCB 
£500 ea. £4ä0 ea 4 off 

1 MHz TTL Clock - Divided 
down to 1 Hz £9.50 inc. xtal. 

AMBIT INTERNATIONAL 
IPWI) 

37a High Street, Brentwood, 
Essex CM14 4RH. (216029) 
New devices data 
PLEASE ADD 8° , VAT, P.P. lop. 

568 

SINCLAIR CALCULATORS 

Cambridge Kit £11.95 (£1'50) 
Cambridge Assembled £15'95 (£1'87) 
New Sinclair Scientific £22.45 (£2.50) 
Executive with Memory £26'25 (£3.05) 

FERRANTI ZN414 ' 
IC radio chip with data £1.20 (25p). Also available 
kit of extra parts to complete a radio £2.45 (47p). 
Send sae for free leaflet. 

SINCLAIR PROJECT 80 
AFU £5.95 (83p) I 

- Z40 £4'85 (70p) 
Z60 £5.95 (83p) ! 

Q16 £6'70 (87P) 
q' 

PZ5 £4.28 (58p) 
PZ6 £8'95 t95p) 
PZ8 £6'95 (95p) 
Decoder £6'45 (88p). Trans for PZ8 £3'35 (55p) 
Tuner £9.95 (£1.23). Stereo 80 £9.95 (£1.23) 
Project 805 £25'95 (£2.95) 

SINCLAIR GOES QUADRAPHONIC!! 
Introducing the Naploex QA10 
self- contained matrix 
quadraphonic synthesizer. Just 
feed the output of a Project 80 
stereo system into it and hook 
on 4 speakers to obtain the 
latest experience in sound. 
Send for free leaflet. 
Only £9.95 (£1'30) 

SINCLAIR 
SUPER IC72 
6W rms power. lf/r 
With 44 page \ k 
booklet and 
printed circuit 
£2'39 (45p) 

SWANLEY IC TOMORROW £1.80 (42p) 
The world's most powerful IC amplifier. Similar 
to IC12 but rated at 10W r.m.s. power. Supplied 
with data but no printed circuit. Write for leaflet. 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1'60 (28p). Stereo 
model with balance control £360 (49p). 

IC12 POWER KIT 
Supplies 28V 0'5 Amps £2'67 (52p) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1'10 (30p). 5" x 8" 8 ohm £1'55 (40p) 

PREAMP KITS FOR THE IC12 
Type 1 for magnetic pickups, mics and tuners. 
Mono model £1.35 (27p). Stereo model £2'40 (38p). 
Type 2 for ceramic or crystal pickups. 
Mono 65p (19p). Stereo £1'30 (26p). 
SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY 
ELIMINATOR 
BARGAINS 
The most versatile 
battery eliminator ever 
offered. Switched output 
of 3, 41, 6, 7k, 9 and 12V 
at 500 mA £4.15 (70p) 
Other eliminators stocked: 
250mA: -,3 way switched model giving 6, 71 and 

9V £2'95 (60p). 
50mA: 6V £2'00 (40p). 9V £2.00 (40p). 7 1V 

cassette type £2'55 (40p). Double 6V +6 V 
£2'50 (45p). 9V +9V £2.50 (45p). 

S -DECS AND T -DECS 1 ,f 

S -DEC £1'98 (35p) - 

T -DEC £3.63 (55p) 
R -DEC A £399 (58p) ;' 
o -DEC 8 £6.99 (88p) _. 
rC carriers: 
16 dil: plain 81p (t6p) 
with socket £1'77 (26p) 
10 T05: plain 78p (16p). With socket £1'68 (25p) 
Experiment guides: A£1`50 (36p), B £1.77 (39p), 
C 90p (25p), D £2.40 (45p), E £4'20 (63p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWAN LEY, 

KENT BR8 8TQ. 

VAT change:- please deduct 2% from prices. 

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. 

VEROS! RIP, 

Available from your Local Retailer 

0.1 and 0.15 pitch Vero Strip is 

suitable for all applications where 
Tag Boards can be used. 

VERO ELECTRONICS LTD. 
INDUSTRIAL ESTATE 
CHANDLERS FORD HANTS. 

SHORT -WAVE H.A.C. KITS 

WORLD -WIDE RECEPTION 

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

1974 "DX" RECEIVER 
Complete kit -Price £4.30 (incl. p. & p. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume. " -"I bave now heard over 300 
stations including many Amateurs. I have 
received 32 Q.S.L. verified reports -from all 
continents. An amazing one- valver." 
This kit contains all genuine short -wave com- 
ponente, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K plus" (illustrated above). All orders despatched 
by return. Send now for free descriptive catalogue, 
of kits & components. Test Report available. 
EXCITING COMPETITION for Short -Wave 
listeners. Send stamped envelope for details. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 
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YOUR 
TEST 
CARD 

isit 
working 
for you? 

How much does your test card tell 
you about receiver performance? Is 
it highlighting the defects? Can it 
take over where some test equip- 
ment leaves off? A special full - 
colour feature in the October 
Television shows you how to get 
the very best out of this simple yet 
invaluable aid ... how it can help 
you set up a TV picture correctly 
and down to the finest pin -sharp 
detail. This feature is an absolute 
'must' for TV experimenter and 
service engineer, and it is published 

exclusively in Television. 

ALSO 
* Practical Aspects of 

Touch Tuning 

* Solid -State Video 

TELEVISION 
October issue on sale mid -September 25p* 

*Subject to current situation at the time of going to press 

Why pay more look atour 
Fantastic Bargain Offer/ 

THE AVON AUDIO SYSTEM 

The uncabineted system is ideal as an economical replacement for 
.n outdated chassis. Stereo Amplifier for Stereo /Mono record 
reproduction. Tuner with medium, long and short wavebands provides 
Worldwide coverage, even the weakest continental stations can be 
received with superb clarity. Push button band selection, 10 watts 
total output. Frequency response 25 -18000 Hz. 
LATEST BSR STEREO /MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma- 

pes of 7in., 10in., and 12in. vent magnet units have been 
Mono or Stereo records. Manual specially selected to provide 
or automatic play. the fullest range of audio 

reproduction. 
EASY TO INSTALL -NO TECHNICAL KNO W- 
LEDGE REQUIRED. List Price £45.74. OUR PRICE 

E35 00. Credit Terms £3 SO 
deposit plus £2 Post & Packing 
followed by 9 payments of £4 I 0 
(Total Credit Terms £4440) 

\\ // Don't miss this bargain. yy SEND £5.50 TODAY 
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE II 

CALLERS WELCOME 
100 Chase Side, Southgate, 
London N145PL 

PW 10/74. Tel: 01 -886 3733/9666 ill 
MEN NI al INN lomiwases llo 

HARTLEY 13A Double Beam 
Oscilloscope TB 2c /s -750 kc /s. 
Band width 5.5Mc /s. Sensitivity 
33 My /cm. Calibration markers 
100 kc /s and 1 Mc /s. £25 each. 
With accessories £2750. 
Carriage £1.50. 

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 £6.25, P. & P. 25p. (Not cased, 
not calibrated.) 
NEW WIDE RANGE WOBBU- 
LATOR. 5 MHz to 150 MHz up to 
15 MHz sweep width. Only 3 controls, 
preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF 
alignment, filters, receivers. Can be 
used with any general purpose scope. 
Full Instructions supplied. Connect 
6 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£6.75, P. & P. 25p. (Not cased, not 
calibrated.) 

20 Hz to 200 kHz WB. 
SINE and SQUARE GENERATOR. 
Four ranges. Independent .amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. £8.85 
each, P. & P. 25p. (Not cased, not 
calibrated.) 
GRATICULES. 12cm x 14cm high 
quality plastic 15p each, P. & P. 5p. 
£1 worth of 'U FS'. Six Brand New 
capacitors all between 15V and 100V. 
Total capacitance not less than 
7,000mfd. P & P 45p. 

Large quantity of good quality 
components - NO PASSING 
TRADE - no we offer 316s of 
ELECTRONIC GOODIES for 
£1.50. Post paid. 

Open 9 a.m. to 8.30 p.m. any day. 
PLEASE ADD 8°/, V.A.T. cuiL.TMEA0 LTD 
7/9 ARTHUR ROAD, READING, BERKS. 

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

ROTARY SWITCH PACK -6 
brand new switches (1 ceramic; 2 off 
4pole 2 way etc.). 50p P & P 20p. 
COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors ; and k watt, many high 
stabs, etc. Fine value at 50p, P. á P. 
27p. 
P.C.B. PACKS S & D. Quantity 
2 sq ft -no tiny pieces. 50p plus 
P, & P, 20p. 
FIBRE GLASS as above £1 plus 
P. & P. 20p. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
METERS by SIFAM type M42. 
25 -0 -25 micro amp, Scaled 25 -0 -25 
green; 250 -0 -250 red. Linear. As new 
£3.50 each. P. & P. 37p. 
CAPACITOR PACK -50 Brand new 
components, only 50p, P. & P. 20p. 
POTS -10 different values. Brand 
new. 50p, P. & P. 20p. 
TRIMMER PACK. 2 Twin 50 /200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min, strip with 4 preset 5/20pF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
25p the lot P. & P. 10p. 
C.R.T. 5" type CV1385/ACR13. Brand 
new with spec sheet. 63p each. P. & P. 
45p. Bases for above 20p each. P. & P. 
15p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett- Packard. Brand New, 
38p each. Holder 113 each. Infor- 
mation 5p. 
PHOTOCELL equ. OCP71, 13p each. 
MULLARD OCP70 -10p each. 
CRYSTALS. Brand New. 4.43 MHz 
£1.25 ea. P. á P. 10p. 
MODERN TELEPHONES type 706. 
Two -tone grey, £3.75 each. Two -tone 
green £3.75 each. Black £3.75 each. 
P á P 25p ea. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell and 
lead coding. £1.75 each P. á P. 25p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £350. 
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EX COMPUTER PC PANELS 
4 x tin packed with semiconductors 

and top quality resistors, capacitors, 
diodes etc. Guaranteed min. 35 tran- 
sistors, plus data 25 boards £1 (30p) 

Dural extruded heatsinks, 10D out- 
line, black anodised, drilled for 4 x TO3 
transistors 5 x 4 x1 40p (15p) 

Sim. to above but for 8xTO35x8x1g 
70p (27p) 

ELECTROLYTICS 
12,0O0µ 100v 5 x 2z" dia. £1 (27p) 

3O,000µ 25v 65p (22p) 

4,00011 70v, 3,600µ 40v 4 x 2" 55p (15p) 

5,000/.435v 40p (12p) 

20A 100 piv Si recs. 4 for £1 (12p) 

3A 100 piv Si recs 4 for 50p (8p) 

250 mixed resistors 60p (13p) 

250 mixed capacitors 60p (11p) 

150 mixed HI -STABS 60p (11p) 

200 Si planar diodes 60p (8p) 

QH bulbs 12v 55w 50p (7p) 

TRANSISTORS (p. & p. 10p.) 
BC107/8/9, BC147/8/9, BC157/8/9 all Op 

BF180 25p, BF182/3 40p, BF184 17p, 
BF187 13p, BFW10 55p, 741 8DIL 34p, 
BF336 35p 

Postage and packing shown in brackets 

ADD 8% VAT TO TOTAL 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01- 478 8499 

iVAN gllHíS0 all types 
TRANSISTOR EQUIPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Mains unit supplied 
complete and ready to 
plug into your cas- 
sette- recorder. (State 
voltage, make and 
type of plug required. 
If in doubt send dia- 
gram of recorder 

aONLY £2.97 
CAR OWNERS 
Buy a British Made battery 
eliminator for your car. 

This unit enables you to 
run your cassette tape 
recorder from the car 
whilst travelling. It is 
easily fitted and comes 
complete with fitting in- 
structions. Please state 
make of cassette, voltage 
and typ of plug required. 

Price £2'65 
MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 6v or 9v 5242. 
For two separate outputs, 6v + 6v. or 
9v. + 9v, 52.97 per unit. (Please state 
outputs required). 

All units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

ALL PRICES INC VAT & P. & 1' 

BRITISH MADE 
FULL REFUND IF NOT COMPLETELY SATISFIED 

R.C.S. PRODUCTS (RADIO) LTD. 
(Deft. P.WJ.) 

36 Raymond Ave., South Woodford 
London, EIS 2HG 

Surplus Handbooks 
£2.42 
£1.43 
£3.85 
£3.85 
£2.42 
£2.42 
£2.20 
£1.32 
£2'20 
£2'64 
£2.42 
£2.42 
£1.10 
£1'43 
£1.21 
£2.42 
£1.65 
£1.21 
£1.10 
£1.10 
£2.42 
£2-42 
£1'21 

R1155 A to N 
R1392 A & B 
B40 Rx A to D 
CR100 
CT38 
13A Scope 
CD518 (CT316) 
CT52/84 
730/4 Ex. 
HRO Ux & Oct. 
1049 Scope 
AR88D or L.F. 
S640 Rx 
R107 Rx 
R209 
19 Set 
31 Set 
88 Set 
Ind 103 & P.U. 917 
52 Rx 
62 set inc. xtal Cal. 
R1475 Rx 
TF144G 

Circuits only TF801a, R3673, R220, 
CRT26,1035 Mk 1,2 or 3,1049 Mk 3a, 
PCR2 &3, ARR -2, APN -9, BC624/5 
all 66p ea, Prices Inc. Post & VAT. 

Above are photostat copies. 

A. H. SUPPLIES 
57 Main Road, Sheffield S9 5HL 

(0742 444278) 

)ecom 
radio amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
or the G.P.D. licence. 
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P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS - 

Block caps please' 

1 

W.C. 104 II 

www.americanradiohistory.com

www.americanradiohistory.com


Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p extra. Semi -displayed setting £10.00 per single column inch. All cheques, postal orders, etc., to be made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- vertisement Manager, PRACTICAL WIRELESS, 1PC Magazines Ltd. Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV, 
6801 

&2a /W 
& Colour 
Guaranteed 

Perfect Pictures. 
Save ifs. We supply 

this genuine U.N.P. 
aerial for only f2,20. can 

be fitted outside or inside. 
Quality made technically 

advanced design. Precision 
gut relleclor elumeatesgtosón,. 

Complete with clamp, instructions 
advice. Money Back Refund. 

Wall /Caravan Bracket ¿Sp. Best 
Cable 12P per yard. Plug 10P & FREE 
with order maps & channel reference 

of Radio & TV Transmitters. 
SEND DIRECT TO DEPT. PWie 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADINGI4trentslLTD. 
the quality Aerial Specialists. 

1. á A. TWEEDY LTD. Incorporating R. Baines 
Prices Include VAT and Postage 

Multibeamst MBM 30 £520, MBM 46 £135, 
MBM 70 £1425. 
Parabeams: PBM 12 £4.95, PBM 18 £515, Log - 
periodic £720. 
Stereobeams: SBM 1 £2.65, SBM 2 £366, SBM 3 
£5.30, SBM 4 £580, SBM 6 £8.75. 
Masthead Amplifiers UHF or FM VHF £10.00, 
Setback £550. 
We are stockists of AMTRON KITS and BIB 
ACCESSORIES. 
VHF Co -az tip /m, Low Loss 12p /m. 
Open Tuesday to Saturday 0900 -1730. 

79 Chatsworth Road, Chesterfield B40 2AP. 

For Sale 

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. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

PVC ADHESIVE TAPES 581n x 11 yds 
Black, some colours. £5 per 100. £40 
1,000, samples. £1. North, 1 Elloughton 
Grove, Cottingham, Yorks. Tel: Hull 
847208. 

MICROPHONES: AKG D109, £12.65; 
AKG D202EI, £43-45; AKG D190C, 
£18.70; AKG D190E, £20; AKG D224 
£55; Sennheiser MD211N, £49.50; Senn - 
heiser MD413N, £29-70. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

SOUND TO LIGHT CONVERTORS 3- 
channel, 1.5 kW £18, 3 kW £25, single 
channel £9; Sequencer £93; Strobes 
from £19; Projectors from £24; etc. 
Call or mail Aarvak Electronics, 98A 
West Green Road (Side Door), London 
N15 SNS. 01 -800 8656. 

VALVES, VALVES & MORE VALVES. 
Large stocks 1930 -1974, many obsolete. 
Also available many types of tran- 
sistors and styli. Price lists available, 
15p. Cox Radio, The Parade, East 
Wittering, Sussex. West Wittering 2023. 

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 Rallies, Haverbreaks, Lancas- 
ter. 

REQUIRED BY ZS HAM, ELEC. 
TRONIQUES FERRITE CORES, 6mm 
dia., lmm Thread pitch, 12.7mm 
length. Write to G2BXJ 45 Blake Road, 
Great Yarmouth. 

Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T,V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 409 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 
Ws operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. o. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6BX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault traci,lg chart or TV list on 

request with order. 
Mall order or phone 01 -458 4882 

SERVICE SHEETS for over 6,000 models of Televisions, Radios, Transis- 
tors, Stereo, Tape Recorders, Record Players, etc., at only 30p plus SAE 
with free Fault- Finding Guide. Over 
50,000 sheets in stock for 10,000 
models. SAE enquiries. Catalogue 20p plus SAE. Hamilton Radio, 47 Bohemia 
Road, St. Leonards, Sussex. Telephone 
Hastings 429066. 

SERVICE SHEETS, Radio, TV etc.. 
8,000 models. Catalogue 20p. S.A.E. enquiries. Telray, 11 Maudland Bank, 
Preston. 

Books and Publications 

Technical Books - 
RadioltElectronics 

Handbook of Tested Transistor Circuits 50 -40 
Radio Servicing for Amateurs 50 -20 
Radio TV and Electronics Data Book . - £0 -25 
Coil Design and Construction Manual 50 -30 
How to Solve Solid State Circuit Troubles £1.75 
Transistor Circuits Manual No. 1 £0.15 
Transistor Circuits Manual No.2 £0 -15 
Jack Darr's Service Clinic ' £1 -35 
Transistor Circuits for Modern Test Equipment 50 -60 
Rad & Electr Colour Codes and Data Chart £0-15 
Handbk of Transistor Equiú and Substitutes 50-40 
Hi Fi, PA & Disco Amplifier Design Hndbk £0 -75 
Radio Servicing Problems £0v45 
Electronic Circuits for the Aman Photographer £0.60 
Handbook of Simple Transistor Circuits £0 -35 
How to build Solid State Audio Circuits £1 -75 
Sound and Loudspeaker Manual £0 -50 
TV Technicians Bench Manual £2 -50 
Radio TV and Industrial Tube & Valve Equiv £0 -40 
Audio Amplifiers £0.53 
Television Servicing Vol. No 1 50.85 
Television Servicing Vol. No. 3 £0.60 
Television Servicing Vol. No.4 £055 
Radio Technicians Bench Manual £300 
Servicing Transistor Radio Receivers £0 -75 
Television Timebase Circuits £1-00 
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 £0-60 
Fault Location Exercises in Rad.& TV Vol.2 £1 -35 
Colour TV Picture Faults £2 -50 
Practical Transistor Novelty Circuits £0.40 
Boys Book of Practical Radio & Electronics £0-60 
Radio Receiver Construction using ICs & Transis £O -60 
ICs & Transistor Gadgets Construction Handbk . - £0 -60 
Integrated Circuits Equiv.& Substitutes Hbk £0 -75 

FREE! * * * * * * * * * * * * * * * * * * * * ** 
* A ° ResistorCofour Code Disc Calculator' * 
-x- I Invaluable to the keen radio constructor!) * 
* OFFERED FREE ON REQUEST FORORDERS £3 ANDOVER * 
ìl- PLEASE ADD 10% FOR POSTAGE & PACKING * 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

ANTIQUE WIRELESS ENTHUSIASTS. 
For valves, spares, service data and 
complete sets 1920 -1950, contact Tudor 
Rees, 18 Brook Road, Mangotsfield, 
Bristol. Tel: 0272-565238. 
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Situations Vacant 

WIRELESS TECHNICIANS 
There are vacancies at the Home Office Central Communications 
Establishment and London Region Depot both of which are 
situated at Headstone Drive, Wealdstone, Harrow, Middlesex, 
also at Rochester Row, London, SW1 for Wireless Technicians 
to assist with the installation and maintenance of VHF and UHF 
systems. Ability to drive a car and possession of current driving 
licence is desirable. 

PAY: inclusive of an optional interim addition is £1370 (at 17) 
and £1965 at 25 rising to £2309 (plus £110 Outer London Weight- 
ing at Harrow and £228 Inner London Weighting at Rochester 
Row). 

Generous leave allowance, good pension scheme and good 
prospects of promotion. 

QUALIFICATIONS: City and Guilds, Intermediate Telecom- 
munications Certificate or equivalent. 

Vacancies also occur from time to time in various parts of the 
country. 

For further details phone or write to: 

Mr C B Constable 
Directorate of Telecommunications 
60 Rochester Row LONDON SW1P 1JX 
(Telephone Number 01 -828 9848 Extension 734) 

MEN! 
£70p.w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct - from - 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £3500 + pa. 
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 
T71, Oxford House 

9 -15, Oxford Street, W.I. 
Telephone: 01 -734 2874 

MAN, with normal fund of 
Tlechanical and electrical know- 
ledge and practical ability, required 
by a well -known company in N.W. 
London district. Promotion pros- 
pects and salary are good with a 
non -contributory pension scheme. 

Box 112. 
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THE POLYTECHNIC 
OF NORTH LONDON 

Holloway Road, N7 8DB 

Department of Electronic 
and Communications 

Engineering 

LABORATORY TECHNICIAN 
GRADE 5 

Applications are invited for the 
appointment of a Laboratory Tech- 
nician Grade 5 in the Department of 
Electronic and Communications 
Engineering. 
Qualifications to C & G Full Tech- 
nological Certificate, and practical 
experience in the general field of 
modern electronics are desirable 
also the ability to accept responsi- 
bility for the routine organization and 
development of students' laboratory 
work. 

Salary scale: £2,181-52,556 per 
annum inclusive of London 
Weighting Allowance. Theshold 
Agreement applicable. 

Application forms obtainable from 
the Establishment Officer, The Poly- 
technic of North London, Holloway 
Road, N7 8DB. 

Enquiries to Mr. S. A. Elliott 
(01-607 6767 extn. 289). 

Educational 

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 Jan- 
uary 2nd. 

Prospectus from: London Elec- 
tronics College, Department A10, 
20 Penywern Road, London 
SW5 9SU. Tel. 01 -373 8721. 

C AND E EXAM 
Make sure you succeed with an ICS home 
study course for C and E Electrical Installa- 
tion Work & Technicians, Radio/TV/Elec- 
tronics Technicians. Teleeomms Technicians 
and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom! Learn 
the techniques of servicing Colour and Mono 
TV sets through new home study courses, 
approved by leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and 
Electrical Engineering, Maintenance, Radio. 
TV, Audio, Computer Engineering and Pro- 
gramming. Also self -build radio kits. 

Get the qualifications you need to succosa. 
Free details from: International Correspondence 
Schools, Dept. 732U, Intertext House, London 
SW8 4UJ. Or phone 01 -622 9911. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

Miscellaneous 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

TRANSISTORS 
AC187/188 

PR. 0.40 
BC107/ 

BC108 0.09 
50109C 011 
13C147/8/9 0.10 
BCY70/71/720.18 
BFx88/87/88 

0.90 
BFYDO 0-18 
BFYD1 /82 0.12 
OC28 0.45 
0035 0.80 
2N2848 0.80 
2N8008 0-14 
2N 3050 0.88 
2x3442 91-40 
358773 82.20 
40411 9220 
40838 9100 

I.C's 
7090 T0.99 0.80 
709C D.I.L. 0.80 
7410 TO.99 0.86 
741C D.I.L. 018 
7230 D.I.L. 0.80 
7470 D.I.L. 0.86 
748C D.I.L. 0.88 

DIODES do RECT. 
1N914 0.04 
1N4148 0.04 
0A202 0.09 
1N4001(2 0.05 
1N4003(4/5 0.06 
115400817 0.08 
BRIDGES 
WO11A 

100v o-u 
w08 IA 

eoov 0.80 
RS ZENE 

ZENE 3 3- 
- 838 0% 0.09 

1 8.8 Watt - 
a 

Watt 
D 0.16 

L.E.D. 
209 -Red 0-17 
L.E.D. Clip 0.02 

Matt Audio I.C. 
TBA 800 21-00. 
Data hee with 

every order. 

D.I.L. SOCKETS 
8Pin 0.12 

14 -Pin 0.15 
16 -Pin 0.14 

All prices 
Include V.A.T. 

C.W.O. PLUS P.P. I0p TO 
BETA DEVICES, 

263 THE RIDGEWAY, ENFIELD, MIDDX. 

GOOD RANGE of transistors, valves 
radio and TV components available 
Mail orders welcome. Call or 'phone. 
D. J. Electrical Services, 81A Grays 
Inn Road, London WC1. Tel: 01 -405 
5118. 
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Precision Polycarbonate Capacitors 
All High Stability- Extremely Low Leakage 

440V AC (±10%) 63% Range 
0.1AF 

F(Q"> ">. 
bop ±1% -2% t5°á $) 59p 047µF 58p 48p 36p 025µF (1k "x$ ") 82p 1 -0µF cep 566 46p 

047µF (1$" x $ ") 7111 2.2µF 80p 85p 551' 
O.e F (1$ x$ ") 75p 47µF £1.80 £1.05 85p 
068µF (2" x I ") 80p 6.8µF £1.64 £1.29 £109 101ff (2 "x1 ") 91p 1000F £2.00 £1f00 £1.40 20µF (2" x 1 ") £1 -22 15.0µF £2.75 £2.15 £1.90 
TANTALUM BEAD CAPACITORS -Values available: 
0.1, 022, 0.47, 1.0, 22, 4.7, 68µF at 15V/26V or 15V; 
10.04F at 16V /20V or 25V; 120µF at 6V /IOV or 16V; 
3301F at 6V or 10V; 470µF at 3V or 6V; 100.0,t;F at 3V. 
ALL at 10p each, 10 for 95p, 50 for £4. 
TRANSISTORS: BC183/183L lip BFY50 20p 
BC107/9/9 9p BC194/184L 120 BFY51 20p 
BC114 12p BC212/212L 14p BFY52 20p 
B0147/8/9 lop BC547/558A 12p AF178 30p 
B0153/7/8 lap 8F194 12p 0071 12p 
BC182 /182L lip BF197 13p 2N3056 50e 
POPULAR DIODES -1N914 Bp, 8 for 45p, 18 for 90p; 
1N916 8p, 6 for 45p, 14 for 90p; 1644 5p, 11 for 50p, 
24 for £1.00, 1N4148 5p, 6 for 27p, 12 for 48p; 1N4001 
5tµ; 002 Bp; 003 Btp; 004 7p; 005 75p; 006 8p; 007 8$p. 
LOW PRICE ZENER DIODES- 400mW, Tol. ±5% at 
5mA. Values available: 3V, 3.6V, 4.7V, 5.1V, 6-6V, 0.2V, 
6.8V, 7.0V, 8.1V, 91V, 10V, 11V, 12V, 13V, 13.5V, 15V, 
16V, 18V, 20V, 12V, 24V, 17V, 30V. All at 7p each, 
6 for 89p, 14 for 84p. SPECIAL OFFER: 100 Fenere 
for 15-50. 
RESISTORS -High stability, low noise carbon film 2?%, 
5W at 40 °C, 5W at 70 °C. EIS series only -from 2.2 O to 
2.2M Q. ALL at 1p each, Sp for 10 of any one value, 70p 
for 100 of any one value. SPECIAL PACK: 10 of each 
value 22fì to 2.2510 (730 resistors) £5. 
SILICON PLASTIC RECTIFIERS -1.5 amp, brand new 
wire ended D027; 100 P.I.V. 7p (4 for 28p); 400 P.I.V. Sp 
(4 for 30p); 800 P.I.V. lip (4 for 42p). 
BRIDGE RECTIFIERS -21 amp: 100V 40p; 350V 45p; 
600V 55p. 
SUBMINIATURE VERTICAL PRESETS -01W only: 
ALL at 5p each; 500, 100 f2, 220 f2, 470 f2, 680 0, 
2.5m, 501, Skf), 2.2k R, 4.7k f), 680 S), 10k R. 15k f), 
22113, 47kí), 100k 12, 250152, 680k1, 1310. 
PLEASE ADD lop POST AND PACKING ON ALL 
ORDERS BELOW £0. ALL EXPORT ORDERS ADD 
COST OF SEA /AIRMAIL. 

PLEASE ADD 0% V.A.T. TO ORDERS. 
Send S.A.E. for lists of additional ex -stock items. 
Wholesale price lists available to bona Ode companies. 

MARCO TRADING (Dept. WIG), 
The Old School, Edstaston, Ne. Wem, Shropshire. 

Tel: Whixall 464 (STD 094 872) 
(Propre.: Mlnlcost Trading Ltd.) 

CRATA F.M. TUNER 
Pack 1. Resistors 36p 

2. Capacitors £1.70 
3. Semi Conductors £5.85 
4. Inductors & filters £7.00 
5. Chassis & hardware £5.00 
6/7. A.M. Parts £3.65 

TEXAN 20 + 20W AMP. 
Pack 1. Resistors 80p 

2/3. Capacitors £3.65 
4. Sundries £2.50 
5. Switches £1.00 
6. Potentiometers £1.45 
7. Semi Conductors £8.25 
8. Transformer £6 95 
9. Printed Circuit £2.50 

10. Chassis £3.00 
11. Cables 40p 

V.A.T. EXTRA 
add 20p p/p etc. except transformer 
(35p) 

S.A.E.,for lists 
TELERADIO ELECTRONICS, 
325 -7 Fore Street, Edmonton, 

London NO OPE 01- 807 -3719 
Closed Thursdays 

Send 
stamp for lists, 

R.D.I. Ltd` 
Chilton Works, 

Garden Rd., 

For valve and Richmond, 

transistorized re- 
Surrey, 

TWO 4N 
corders from £2 ea. 

250mA Cartridge Fuses 11-', 90p per 100. 
Unused Carbon Resistors. 100 different 45p 
your choice 70p per 100. 
Unused Wire Wound Resistors -100 assorted 
£1.10. 
150 Assorted Capacitor Mixture, 75p. 
8BA to 2BA Nut Bolt Washer mixture 32p and 28p. 
Per +l b. 
Ex G.P.O. Dial Telephones £1.50. 
20 Assorted Potentiometers Unused £1.15. 
Ex Government Standard Jack Plugs 4 for 55p. 
New 6 volt 36 watt SBC Bulbs 70p per doz. 
Earphones Ex. Govt. 70p per pair, 
(All postage included in price.) 
SOUND SYSTEMS OF SUFFOLK 
676 Foxhall Rd., Ipswich, Suffolk IP3 BNQ 

re- ..... . M 
INCOMPARABLE V.H.F. KIT 

CV2- unlque triple- purpose (Converter, Re- 
ceiver, Tuner -Feeder) kit for the amateur 
enthusiast. Fantastic transistorised perform - 

1 ance, World Wide Sales. Complete kit of top 
grade parts covers 80 -180 mHZ with easy 
build diagrams only £5 direct from makers or 
S.A.E. for free literature. 

JOHNSONS (RADIO) Est. 1943 
SHAW ST., WORCESTER WR1 3QQ. 

air war - i se. ma. Is 
BRAND NEW COMPONENTS by re- turn. Electrolytics, 15V, 25V, 50V 
0.47, 1, 2.2, 4.7, 10 Mfds. 4p. 22, 47- 
412p (50V -5p). 100 -512P (50V -7p) 
220 -6p (50V -9p). Subminiature bead - type tantalums 0.1/35V, 0.22/35V, 
0.47/35V, 1/35V, 2.2/35V, 4.7/35V, 10/ 
16V, 22/16V, 47/6V, 100 /3V -9p. Mylar 
Film 100V 0.001 0.002, 0005, 0.01, 
0 02 -212 p. 0. 04, 0.05 -3p. Mullard 
Tubular Polyester 400V E6 series, 
0.001 -0.022 -3p. 0.033- 0.1 -4p. Mullard 
miniature C333 ceramics E.12 series 
2% 1.8pf. -47pí. -212 p. 56pf.- 330pf. -3p. 
Polystyrene 63V. E12 series lOpf.- 
1,000pf. 212 p. 1,200pf.- 10,000pf. -312 p. 
Miniature Ilighstab Carbon Film Re- 
sistors 13W E12 series 5% 12 -1OMil 
(10% over 1 Megohm) -lp. Postage 8p. 
Prices VAT inclusive. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield S8. 

COMPONENTS GALORE. Pack of 500 mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £1 +10p p &p. 
C.W.O. To Caledonian Components, Strathore Road, Thornton, Fife. 

PRINTED CIRCUIT BOARDS. Any 
P.C.B. published in Practical. Wireless/ 
Electronics, E.T.I., W.W. etc. Any 
month any year. In fibreglass at 
5p /sq. in. Postage free (min 50p). Also 
Artwork and /or photography under- 
taken. S.A.E. for full details. RONDO 
S. Q. Decoder -55p. P. Lancaster, 11 
Chesterton Road, Cambridge, Cambs. 
CB4 3AD. 

NEW & GUARANTEED AC 127, AC 
128, AC 188 at llp each inclusive VAT. 
CWO. Plus P &P lop to S. R. Inter- 
national, 25 Clovelly Avenue, London 
NW9 6DT. 

FIFTY TRANSISTORS approx. fifty 
diodes minimum two power transis- 
tors, new full spec. £1.15 inclusive. 
S.A.E. list. LTE, 46 Minehead Road, 
South Harrow, Middx. Mail order only. 

Miscellaneous 

P.W. TELE- TENNIS 
CIRCUIT BOARDS 

DESIGNER APPROVED. ALL SIX 
FULLY DRILLED AND TINNED 
INCLUSIVE PRICE £7.50 THE SET 

FROM 
R. J. WHITTAKER 

57, MUNGO PARK WAY 
ORPINGTON 

KENT 

PSYCHEDELICATESSEN 
is the only way to describe the paradise of Freaky gear now available from Boffin. Look! 

KITS 
No Licence Exam Transmitter/ 

Receiver .. £6.40 Variab le-rate, Bright -Flash, 
Pocket Mini -Strobe .. .. £2.40 

READY -MADE MODULES 
Maxi -Volt Spark Generator (i 

inch spark), 15,000 Volts' £1-35 Experimental Mini Dream -Lab- 
oratory- £220 Sensitive non -anatomical elec- 
tronic Stethoscope ,. .. £2.20 Electronic 'Voice-Thrower' .. '£2.20 Ghost- Hunting Aid .. . £220 People Detector 

- £22O Experimental Water -Fone £4.40 Psychedelic Meditation Aid £220 
Bird -Watchers Remote Monitor - £229 Psychological Cross -Eyed Ears 

Device £4.40 
Super Sound -Catcher £2.20 . 
(All prices include VAT, packing & postage) 

Send remittance to: 

BOFFIN PROJECTS 
4 Cuniiffe Road, Stoneleigh 

Ewell, Surrey 
(Mail order U.K. only) 

Or for more details, send 20p for lists, plus 
free design project sheet 

Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra.) 
Famous kits, e.g. waa -waa complete 
kit £3.59; Fuzz kit £5.50 auto 
rhythm modules P & P 25p under 
£10. Ring Modulator modules £9 
and whole range cf synthesiser 
modules, musical novelties, etc. Cata- 
logue 15p from D.E.W. Ltd., 254 
Ringwood Road, Ferndown, Dorset. 

BUILD THE 

TREASURE TRACER 

MK III Metal Locator 
Varlcap tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. 

Al Speaker and earphone operation 
Knocks down to only 17in. 
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 

Complete £9.80 Built, tested { r Kit and guaranteed z7J 
P & P 45p + 785 VAT - P & P 45p + £1,10 VAT 
MINIKITS ELECTRONICS, 35a LANGLEY DRIVE. 
(Mail Order Only) - - LONDON Ell 2LN 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable Cells. 
Size L450 -1.4" x 1.1" 
x -44 ". 3 for £1.50 

inc. P. & P. 
Size GA2 -17" x 1B" 
x 3 ". 3 for £t95 

inc. P. & P. 
GARFIELDS, 269 Rye 
Lane, London, S.E.15 
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GI is 
mi BUILD THE FM TUNER M 

01 
P W SAND OWN 

mi 

GI L 10 q E4 El 
El a 
8 El 

IL"J1' 
OUAL.GATED MOS FETEQUIPPED FM FRONTENDII 

El CERAMIC FILTEREQUIPPED FM IF AMPLIFIER 
rLJrt 

El 

STABILIZED POWER SUPPLY CIRCUIT LJI 

"' EASY.TO.READ LARGE TUNING METER 
El 

El 
FM STEREO.MONO SWITCHING MI 

el 
Wi 

GI I ALL SILICON TRANSISTORS 
El 

ElS.A.E. for further details ffl 
El FW ELECTRONICS, 40 TUDDENHAM RD,El 
El IPSWICH, SUFFOLK IP4 2SL.Mail Order onlyEI 
rno 

MORE RANGES FOR 
LESS MONEY! 
AC /DC Multimeter type 04324 
A- DCO.06- 3A- 6Ranges. 
A- AC O.3 -3A -5 Ranges. 
V -DC 0.6 -1200 V -9 Ranges. 
V -AC 3 -900 V -8 Ranges. 
Freq. In the range of 45 to 20kH7. 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to + 12dB.' 
Accuracy: ± 2.5% DC. ± 4% AC. 
Dimensions: 167 x 98 x 63 mm. 

Only £8.00 

,t 

ëa4 

- 

"4A 

- -- SUPERTESTER 606R ICE . 

s 

- 

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 KGauss- 
Phase indicator- EHT 25kV 
Electronic Volt Ohm- meter 

u screw. -' 
' c 

Transistor Diode Tester etc. 
Dimensions:' 128 x 95 x 32 mm- 0 300 grams- 20kOhm /V Accuracy 
1% DC. Ask for free catalogue 

Accessories Extra 

ALPHANUMERIC 
The Alpha - 
numerle NIXIE 
tube had the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 
9 and special 
characters in a 
single tube. 
From 
prom t of 

stand- 
h 

readability and 
electrical characteristics, 

- NIXIE tube provides 
including * All 
continuous line * Memory with simple * Readability in 
lamberts brightness 
brightness * Character 

Price only 99p 

NIXIE ,_ \ 

many 
DC operation 

characters 
solid 

high ambient * Long 
height 

each 

TUBES B7971 

4 ;, 
ii' 

the Alphanumeric 
unique * 

of equal 
state drive 

light 
life with 

21 in. 

plus 16p PIP. 

1111 
- , 

benefits 
Uniform, 

height 
circuits 

-200 foot - 
no loss of 

SPECIAL OFFER it 
The Sinclair Scientific. 
Logs, trig and arith- 
metic. All at the touch 
of a button. 
At last there's a pocket calculator 
which gives you log and trig 
functions instantly. 

.. 
-r s r'' e .rrr 

Full f2 function machine 
With the functions available on the Scientific 
keyboard, you can handle directly login, anti - 
logro, sin and aresin, cos and arccos, tan and 
erctan, automatic squaring, automatic doubling, 
xy (including square and other roots), plus, of 
course, addition, subtraction, multiplication, 
division and any calculations based on them. 
7 -digit scientific notation, 200 -decade range, 
Reverse Polish logic and 25 -hour battery life. 
Send for further information. 1E2950 

Add 8% VAT to all items + 35p P & P 

ELECTRONIC BROKERS LTD. 
49 -53 Pancras Road, London NW1 2QB 

Tel: 01 -837 7781 

You can build this reverse polarity proof light 
for use in homes, garages, caravans, for camping, 
or emergency lighting. Everything; tube, all metal- 
work, all components, P.C.B., instructions, etc., 
is supplied. 

Price only £3 -19 VA.T 
Fr P 

DIFFUSER ONLY 59p extra - VAT 
ORDER NOW TO c - 

ELECTRONICS DESIGN ASSOCIATES 
82 Bath Street Walsall WS1 3DE 

Phone 33652 

P.W. TENNIS. 12.NE555. 16.7400 
24.1N914. 2.BC108. £12 inclusive. Island 
Devices, P.O. Box 11, Margate, Kent 
CT9 1QX. 
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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. 

BUMPER CONSTRUCTORS HARD- 
WARE PACKS. Containing 50 assorted 
spacers. Good assortment of 2, 4 and 
6BA screws, nuts, plain and shake - 
proof washers, self- tapping screws, 
cable -clips, eyelets and grommets etc., 
at least 400 new parts, a bargain while 
stocks last only £1 per pack plus 20p 
postage. New lists available 7p. 
ELECTRO - MECH PRODUCTS. 7 
Chantry Ave, Bideford, DEVON. 

SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy 
duty PVC faced steel, choice of 174 
types, send for free list, Bazelli 
Instrument Cases, Dept 25, St. 
Wilfrids, Foundry Lane, Halton LA2 
6LT, Nr. Lancaster. 

MULLARD 10W RMS AUDIO AMPLI- 
FIER' MODULES. Brand new, for 24 
volt 4 ohm operation. Tremendous 
offer, absolutely no extra components 
or hardware required. Supplied with 
circuit and full data for simple opera- 
tion. £2.65 INCLUSIVE. LTE, 46 Mine - 
head Road, South Harrow, Middx. Mail 
order only. 

PRECISION turned steel nuts 8, 6, 5, 
4BA 20p per 100. 2BA 23p per 100, 
0.T1BA 36p per 100 P & P 17p. 
C. Cooke, 68 Park Road, Enfield Wash, 
Middx EN3 6SR. 

CRYSTAL EARPIECES: Bargain 30p 
delivered. Partridge Electronics Ltd., 
Broadstairs, Kent. 

JOYMATCH A /B: Better than Big Set 
performance from your transistor 
radio! "Non- existent" stations come in 
like local- Big saving in battery costs. 
Quality greatly improved. High rise 
flat problem solved. Refund if not de- 
lighhted £5.71. Partridge Electronics 
Ltd., Broadstairs, Kent. 

Please mention 

PRACTICAL 
WIRELESS 
when replying to 
Advertisements 

PRINTED CIRCUITS. For any PW 
project, 65p each, ready drilled for 
assembly. Where more than one in 
project £1.20 the set. CWO plus 5p 
p &p. All PC work undertaken. W.K.F. 
Electronics, Welbeck Street, Whitwell, 
Worksop, Notts. 
AERIAL WIRE. High quality p.v.c: 
covered multi- strand copper, 25fí 29p 
(6p); 50ft, 59p (10p); 75ft, 88p (13p); 
100ft, £1.20 (15p); 150ft, £1.80 (24p); 
200ft, £2.35 (26p); 250ft, £2.94 (28pp); 
300ft, £3.53 (31p). Egg insulators, 12p 
pair (6p). P &P in brackets. SAE all 
enquiries. Al RADIO COMPONENTS, 
14 The Borough. Canterbury, Kent 
CT1 2DR. 

AUDIOSCAN, the "do - it - yourself" 
speaker mail -order specialists. High 
fidelity speaker kits, chassis units, 
sound absorbent, grille fabric and 
much more. Send 7p in stamps for 
bargain list to: Audioscan, Dept. PW -5, 
4 Princes Square. Harrogate, Yorks. 

ENERGY CRISIS? The distant Radio 
Station powers your World's first 
DX- CRYSTAL SET; general coverage, 
with Aerial and Earpiece £3.56. Costs 
nothing to run. Partridge Electronics 
Ltd., Broadstairs, Kent. 

Ladders 
LADDERS `Special Offer'. Unvarnished 
triples. 9ft lin closed -23ft lin extd. 
£18.52 delivered. Home Sales Ladder 
Centre (WLS2) Haldane (North) 
Halesfield (1) Telford, Shropshire. Tel: 
0952-586644 and pay at the door. 

AERIAL BOOSTERS E3.30 
We make three types of Aerial Boosters: 
B45 -UHF 625, B12 -VHF 405, SI I-VHF, 

RADIO 
VALVE BARGAINS 

Any 5 -50p, I0 -75p, 50- £3.30: 
ECC82, ECL80, E891, EBF89, EF80, EF85, 
EF183, EF184, EY86, PCC84, PCC89, 
PCC189, PC97, PCF80, PCF86, PCF805, 
PCF808, PCL82. PCL83, PCL84, PCL85, 
PFL200, PL36, PLBI, PL504, PY33, PY82. 
PY800, PY8OI, 30L15, EH90, PC88, PC86. 

TV COLOUR VALVES 
PL508, PL509, PY500IA, 25p EACH. 
Press Button U.H.F. Tuners-C2.50. 
Rotary U.H.F. Tuners -£200. 

PLUGS -SOCKETS 
Price per item, in brackets for ten 

CO-AX PLUGS 6p (50p) Socket surface 
7p (60p), Connectors 4p (35p). 
D.I.N. PLUGS 
2 pin, 3 pin and 5 pin 20p (El .65). 
JACK PLUGS. Standard 18p (E150), 
3.5 mm 10p (80p), 2.5 mm 10p (80p). 
All prices include V.A.T. P. & p. IOp 
per order. Money back refund. S.A.E. for 
leaflet 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036. 

PUBLISHER'S 
ANNOUNCEMENT 

Due to production difficul- 
ties existing at the time this 
issue went to press, we 
strongly advise readers to 
check with advertisers the 
prices shown, and avail- 
ability of goods, before 
purchasing. 
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35 CARDIFF.ROAD, WATFORD, HERTS, ENGLAND 
MAIL ORDER. CALLERS SATURDAYS ONLY 

C.W.O. Please: P. & P. add 1Sp to orders under £3. Prises exclusive of VAT 
.Send -lop Postage for our comprehensive catalogue. - - - 

TRANSISTORS (All Components Brand New and Fully Guaranteed) 
AC125 14p BC148/911p MJE520 520 TIP29 /3p 2N2894 30p DIODES 
AC1261714p BC182 t1p MPF102 35p TIP30 Up 2N2906 15p AA120 10p 
AC128 14p 5C183/4 11p MPF103 369 T1S43 25p 2N2907 18p BY100 15p 
AC176 14p BC212 11p MPF104 36p ZTX107 129 2N2926 9p BY164 35p 
AC187/812p 8C213/4 11p MPF105 36p ZTX108 12p 2N3053 20p BYZtt 25P 
ACY17 35p BCY70 15p 0C26 48p ZTX109 12p 2N3054 42p 0A5 39p 
ACY19 24p BCY71 20p 0C28 55p ZTX300 14p 2N3055 50p OA9 9p 
ACY20 24p BCY72 15p 0C3s 48p ZTX301 14p 2N3702/311p 0A79 10p 
ACY21 29p BD121 £1.00 0C41 15p ZTX302 18p 2N3703/412p 0A81 dp 
ACY22 16p 80131 45p 0C42 150 2N1131 20p 2N3705/610p 0A85 10p 
AD740 48p 130132 45p 0C44/45 12p 2N1132 20p 2N3707 10p OA90/1 Op 

AD149 48p B0Y10£1.95 0070/71 12p 2N1301/220p 2N3708/9 7p 0A200/1 6p 
AD761 35p BF194/5 15p 0072 12p 2N1303/424p 2N3819 25p PL4001 .6p 
AD162 35p BF196 16p 0074 220 2N1305/624p 2N3903/415p PL4004 Sp 
AF114/5 140 BFY50 20p 0081 12p 2N1307 26p 2N3905/617p PL4007 12p 
AF116/714p BFY51 20p 0082 15p 2N16718 99p 2N4444£1.80 114914 Sp 
AF118 40p BFY52 20p 0083N 20p 2N1990 45p ZENER 1N4001/2 Op 

BC107 10p BFY53 17p 0C140 60p 2N2217 23p BZY88 1N4003/4 7p 
8C103 10p BSX29 40p 0C201 Sep 2N2218A20p 400mW 1N4005 7p 
BC109 10p MJE370 63p 00202 80p 2N2303 75p 33V-33V 1N4006/7 8p 
8C147 11p MJE371 63p 0C204 65p 2N2483 75p 10p each 1N4148 5p 

TTL 74 SERIES 
(less 107, 50 + mixed) 
7400 18p 7427 378 7472 26p 
7401 18p 7428 43p 7473 37p 
7402 18p 7430 lip 7474 37p 
7403 18p 7432 379 7475 55p 
7404 26p 7433 43p 7476 37p 
7405 18p 7437 43p 7480 698 
7406 39p 7438 43p 7481 £110 
7407 39p 7440 18p 7482 86p 
7408 21p 7441 7SP 7483 £1.10 
7409 24p 7442 159 7484 95p 
7410 20p 7443 £1.20 7485 £1"87 
7411 22p 7444 £1.20 7486 38p 
7412 28p 7445 £1.89 7490 69p 
7413 28p 7446 £1.89 7491 99p 
7414 60p 7447 £1.30 7492 69p 
7416 35p 7448 E1.18 7493 69p 
7417 35p 7450 18p 7494 80p 
7420 18p 7451 18p 7495 80p 
7422 75p 7453 179 7496 99p 
7423 38p 7454 17p 7497 £3"98 

' 7425 311p 7460 1ßp 74104 60P 
114426 20p 7470 289 74105 59p 

LINEAR ICs 
709C DI -/Tß99 359 
723C OIL /7099 90p 
748C 5 

7805 (Reg.) £1`70 
CA3020 £1.40 
CA3050 £1.35 
CA3046 SOP 
CA3075 £1.65 
CA30900 24.25 
MFB4000B 45p 
MC305 £1.70 
MC724P 50P 
MC1303L £1.30 
MC1304P £1.60 
MC131OP £2.75 
MC171OCG 40p 
NE555 65p 
TAD100 £1.50 
TBA800 £1"35 
ZN414 £I"15 
741C 8 pin 35p 
741014 pin 41p 
747C 8Sp 

OPTO ELECTRONICS 
Minitrons 3515F £1.29 
OCP7 40p 
OCP7I ß5p 
ORP12 50p 
ORP60 Up 

LÉDTIL209 21p 

POWER SUPPLIES 
470 c AC /DC 0/P 6, 7}. 
9V 300mA (4 way adaptor 
for radio, cassettes etc.) 
Price £2.15 p. & p. 15p. 
P 1076 AC /DC 0/P 3, 48, 

9, 12V at 500mA 
price £4.00 

6á.Ì=,29V 
300mA I/P 12V. Plugs to 
Cigarette Lighter price 
£1.95 p. & P. 158. -- 

OIL SOCKETS 
3, 14, 16 pin 15p each 

POLYESTER CAPACITORS. Axial lead type. 
400V, 0 "001µF, 0. 00150, 0,0022µF, 0.0033µF, 2 1-p; 0.00470F, 0.006ß8F, 0.01µF, 0.015µF, 
0.0220F, 3p; 0-0470F, 0 068uF, 0íµF, 4p; 0.15µF, 022µF, 7p; 0"33µF, 10p; 0.47µF, 138; 
160V: 0 19F, 0.159F, 4p: 0.22µF, Sp; 0.33µF, Sp; 0.47µF, 7p; 0-66AF, lop; 1µF, 13p. 
250V: 0ß29F 6p 0-689F 12p; 0.33AF Op; 0.470 Sp; 2.20 lop. 
Radial lead P.C. type: 
250V: O.O1AF, 0"Ot5AF, 0.0220, 3p; 0.0335F, 0.0475F, 0.0685F, 3 }p; 0.15F, 40: 015µF, 
4p; 0ß2µF, 0330, Sp; 0.470, 7p; 0.680F, 10p; 1.05F, 11p; 1 5µF, 15p; 2ßµF, 188. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 10, 1.55F, 2.25F, 3.3µF,. 4µF 4.70F, 6.8µF, 10µF, 15µF, 20µF, 22µF, 475F, 68µF 
6p; 25V: 33µF, 6p; 68#F, Sp; 150µF, 6p: 220µF, 11p; 470µF, 1Sp; 6805F, 18p; 1.0000, 
24p; 2,000µF, 32p; 3,0000, 39p; 3,3000, 39p; 16V: 400, 1000, 125µF, 2509F, OP; 
1,000µF, 1,500µF, 16p. 10V: 40, Sp. 640#F, 10p. 1,0000, 14p;. 2,200µF, 18P. 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 5pF- 10,000pF. Price 2p each. 
0.015µF, 0.022µF, 0.033µF, 0.047µF 3p. 

POTENTIOMETERS AB Carbon Track 
0.25W, log and linear values. 
1k0-2M0 Single gang 
51(0-500 KO Single gang 
2k0-2M17 Dual gang 

1Sp 

S42p 

SLIDER POTENTIOMETERS 
0.25W Log and linear 
10K -100K11 Single Gang 49p 
10K- 100Kí2 Dual Gang 55p 
KNOBS for above Black or Silvered 10p 

BRIDGE 
RECTIFIERS 
IA 50V 
1A 106V 
IA 200V 
1A 600V 
2A 50V 
2A 200V 
2A 600V 
4A 200V 
4A 600V 
6A 200V 
6A 600V 

259 
25p 
28p 
30p 
35p 
45p 
50p 
6µp 
80p 
90p 

120p 

THYRISTORS 
CRS 
100V 1 Amp 30p 
400 1A 45p 
600V 1 A 55p 
100V 3A 40p 
400V 3A 55p 
600V 5A 75p 
600V 7A 95p 
ALUM. BOXES 
2ä'xá } "X1 =" 42p. 
4 "x41-"x1 +" 42p 
4'X2: "Xlg" 42p 
4 "x5 } "x1;" 45p 

VEROBOARD Pitch 
0- 0-15 

2;X3}" 39p 
2+X5" 32p 
38X38" 32p 

2}X17" 98p 
34)(17" 1389 
5x17" 173p 
Pkt of 36 pins 
Spot face cutter 
Pin Insertion tool 

23p 
S2p 

350 
75p 

10Sp 

0.15 
plain 
14 
15p 

26p 

105p 
2 

49p 

MYLAR FILM CAPACITORS 
100V: 0.001µF, 0.002µF, 0.005µF, 0 01µF, 
0.02µF, 0.04µF, 0.050F, 3p. 
100v: 0.1µF, 0.2µF, 501/: 0.47µF 6p. 

PRESET POTENTIOMETERS 
0ß5W 150 -1MO Flor. and Vert. Op 
0.1W 5052 -1 MEGO Vert. only 4p 

KNOBS (To fit }" shaft) 
Black Pointer Type 8p 
Slim Silvered Aluminium 10p 
Black 1 }" with Chrome Rim 15p 

RESISTORS High Stability, low noise 
Type Range Values 1 -49 50+ 

OW C 2.2R -10M 024 Ip 0.8p 
IW C 2.2R -10M 812 1p 0.8p 
1W C 2.2R -10M 612 2p 1.5e 
4W WW t 0 -100G Eí2 Bp 

0/eooinminiature size 
1% WirWud 

SWITCHES Toggle 
DPDT 18p 

Slide +A D.P. sub -min. 120V 10p 
Slide 1A D.P. 250V 10p 
Push Button min. P/M or P/B 159 
Rotary Wavechange 1 pole 12 way, 
2p16w, 3p /4w, 4p /3w 24p 

JACK PLUGS (chrome) SOCKETS 
Standard Screened 17p Standard 13p 
Stereo Screened 30p Stereo 15p 
2.5mm Screened 10p 2-5mm Sp 
3.5mm Screened 14p 3.5mm 1113 

DIN PLUGS, SOCKETS & COUPLERS 
Pins: 2, 3, 4, 5 (180 °, 240 °), 6, 7 

Plugs, 12p; Sockets. Bp: Couplers, 10P 

Coaxial Plugs, 10p; Sockets, Op 

PHONO PLUGS, SOCKETS S COUPLERS 
Assorted Coloured Plugs: Op. 
COUPLERS:8p. SOCKETS Single: Sp, 
Double: 7p, Triple: 10p s 

INDEX TO ADVERTISERS 

Adcola 
A. H. Supplies 
Ambit International 
A.S.P. Ltd. ... 

476 
558,570 

... 568 
563 

Baker Loudspeaker Ltd. ... 563 
Barrie Electronics ... ... 483 
Bentley Acoustics ... ... ... 508 
Beta Devices ... ... ... ... 572 
B.H. Component Factors Ltd. 486 
Bi -Pak Semiconductors 566, 567 
Bi- Pre -Pak Ltd. ... ... ... 516, 520 
Boffin Projects .. ... ... ... 573 
British Institute of Engineering 

Technology ... ... 512, 519, I.B.C. 

British National Radio & Electronics 
School ... ... I.F.C., 548, 570 

Bull, J. (Electrical) Ltd.... .. ... 497 

Caranna, C. ... ... 
Castle Acoustic ... 
Chiltmead Ltd. ... .. 
Chromasonic Electronics 

Colomor (Electronics) Ltd. 
Crescent Radio ... ... 
C.T. Electronics ... ... 
Custom Cabinets ... 

Debar Electronic Products 
Davian Electronics ... 
D.E.W. Ltd 
Doram Electronics 

Eagle International 
Electronic Brokers ... 
Electronic Design ... 
Electronics Mail Order Ltd., ... 
Electrospares ... ... ... 
Electro -Tech 

571 
479- 
569 
547 
507 
512 
486 
555 
51I 
576 

508. 558 
.. 483 

573 
488, 489 

485 
574 
554 
574 
564 
490 

Electrovalue Ltd. 
Elvins Electronics 

Felstead Electronics 

Garfields ... 
Greenweld Electronics ... ... 

H.A.C. (Shortwave) Products ... 
Harverson Surplus Co. Ltd. ... 
Heath (Gloucester) Ltd. ... 
Henry's Radio Ltd. .. ... 
Hills Components Ltd.... ... 
H.M. Electronics... ... ... 
Home Radio (Components) Ltd. 
Home Office ... 

I.L.P. (Electronics) Ltd. .. 

Imperial Trading... ... 
International Audio Festival & Fair 

Jermyn Industries 
Johnsons (Radio)... 

Kensington Supplies 
Keytronics 

Lasky's ... 
Lewis Radio ... ... ... 
Linear Products Ltd. ... 
Logic Leisure 
London Computer Operators 

Training Centre 
London Electronics College 

477 
... 480 

... 563 

... 573 

... 548 

... 568 

... 490 
507 

O.B.C. 515 
508 
574 
481 
572 

558, 572 
... 478 

571 
... 482 

507 
573 

571 
570 

...560, 561, 562 
569 
548 
484 

Maplin Electronic Supplies 
Marco Trading ... ... 
Marshall, A. ... 
Milward, G.F. ... 
Minikits Electronics 
Motec .. ... 
Multicore Solders 

572 
572 

55 I 
573 
476 
480 
573 
491 
483 

Newman Electronics 559 

Partridge Electronic Ltd. ... 
Pembridge College of Electronics 
Polytechnic North London ... 

492 
480 
572 

RCS Products ... ... ... ... 570 
Radio Book Service ... ... ... 571 
Radio Components Specialists 556, 557 
R.D.I. ... 573 
Radio Exchange L t d . . . . . 

RSC (Hi -Fi) Centre Ltd. ... 474, 475 
RST Valve Mail Order Co. .. 493 

.. R & TV Components Ltd. . 494, 495, 496 
Riversdale Electronics ... ... ... 519 

Saxon Entertainments Ltd. 
Selray Book Co. ... 
Shopertunities .. 
Sinclair (Cambridge) Ltd. 
Sinclair Radionics Ltd. 
Sound Systems of Suffolk 
Surpletronics 
Swanley Electronics ... 

Teleradio ... 

Thacker, A. H. . ... 
Trampus Electronic ... 
Trannies . ... 
Tweedy Ltd. (J.A.) ... 

Ultron Cornponpts 

Vero Board 

Watford Electronics 
Whittaker R. J.... 
Wilmslow Audio 

Xerosa Radio 

Yates Electronics 

Z & I Aero Services Ltd. 

... 487 
492 
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Head Office and Warehouse Z & I AERO 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 5641/2!3 When sending cash with order, please include 0.15 in £ for postage and handling Tel: 580 8403 

MINIMUM CHARGE I5p. No C.O.D. orders accepted 
Open all day Saturday 

AC /DC MULTI METER 
TYPE U4324 

;< 33 ranges up to 
l: 3 Amps AC /DC;?a 
li 

1 1200V DC, 900V 
AC, 500162, +12 
db. 

Sens!t!v!ty 
1 20kS2 /V DC; 

4kí2 /V AC 
r 

a "t Accuracy: 
±2.5% DC; 
±4% AC 

Movement is protected by silicon M 
Modes. 
Dimensions 167x98x63 mm. Weight: 
1.51b. 

PRICE: complete with test leads, 
instruction manual and fibre -board 
storage case £9.25. Packing & carr. 
£0.50. 

MULTI 
TYPE 

j 

7 
6 
5 
4 
Built 
1kHz 
tude 

Dimensions: 

PRICE 
storage 

METER 
U4323 
Sensitivity: 20,0000/V. 

...» ._ 

f5 
4. a 

t ' 
s : 

4 
a ! 

snx 

ys a 
a.sy , r .se. 

a Zp .r, t .tea,, . . ( 
I 

4r 4.ä 
o : 4 ".. a 

ï?l "- 
' 

D.C. Voltage ranges 0.5 -1000V 
A.C. Voltage ranges 2.5 -1000V 
D.C. Current ranges 0.05 -500mA 
Resistance ranges 1142 -1mû 

-in oscillator providing AF output of 
and I.F. output of 465kHz with an ampli- 
of 1 volt minimum. 

140 x 87 x 40 mm. Weight 0.5kg 

complete with leads and plastic 
case £7.70. Packing & postage £0.50 

AC /DC MULTI METER 
TYPE U4313 

q.. 39 ranges: 
f }, 600µA to 1 5A 

a AC 
60µA to 1:5A DC 
75mV to 600V 

r 1.5V to 600V AC 
MO,0-5 0,12db 1 f4 

Accuracy: 1.5% 
, Y, a 

e DC; 2.5/o AC 

.;' Sensitivity: 20k 
S2 /V DC; 2kí2 /V 
AC 

Mirror scale 86mm long. 

Dimensions: 115x215x90 mm, Weight 3.31b. 

PRICE, complete with test leads, service 
manual and steel carrying case £12.50. 
Packing & carriage £0.50. 

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS 
PRICES ARE EXCLUSIVE OF V.A.T. 

CUSTOM CABINETS 328 /30 The Banks, Rochester, Kent. Tel : Medway (0634) 404199 

Speaker Cabinets in kit form represent HUGE SAVINGS 

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown) 
Takes two slaves 

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show 

examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a 

professional finish in a very short time ! 

Kits are available in all specifications and all the kits contain everything you need as follows :- 

1) 4 sides with handle cutouts, front edges rounded, l back with jack socket hole, and 1 baffleboard with speaker cutout 
2) P.V.C. cut to size forframe and back, plus false front and back timbers, white front piping and speaker cloth 
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions ! 

PRICE &TYPE LIST 
Type Size Price manufactured Kit price 

2 x12" (illustrated above) 36" x 18" x 13" x á £19.50 £12.50 

4 x12" (illustrated above) 31 "x31 "x13 "x1 £24.50 £17.50 

4x12" P.A. Column 48 "x27 "x13 "xá £30.00 £21.50 

1 x18" 31 "x31 "x13 "xá £24.50 £17.50 

1 X15" with two top horn Cutouts 36" x 20" x 13 " x á £21.00 £13.50 

Mini Disco (state deck cutout BSR, GARRARD etc.) 33" x 20" x 48" x 2 £20.00 £13.00 

Maxi Disco ( illustrated) (state deck cutout BSR, GARRARD etc.) 42" x20 "x10 "x 2 £25.00 £18.50 

Please ask for quotation on any other type or size of cabinet you may require. 
ALL OUR PRICES INCLUDE VAT AND UK DELIVERY 
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Practical Radio Ft Electronics 
Certificate course includes a 

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

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 

better future. 

Over ISO 
ways to 

engineer a 
better future 

SECURITY 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail it today and 
we'll send you full details and a free book. We have successfully trained 
thousands of men at home -equipped them for higher pay and better, more 
interesting jobs. We can do as much for YOU. A low -cost home study 
course gets results fast -makes learning easier and something to look 
forward to. There are no books to buy and you can pay -as- you -learn. 
Why not do the thing that really interests you? Without losing a day's 
pay, you could quietly turn yourself into something of an expert. Complete 
the coupon (or write if you prefer not to cut the page). No obligation and 
nobody will call in on you ... but it could be the best thing you ever did. 

"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained, a view 
echoed by two colleagues who recently commenced the course ". 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job that 
I love, with unlimited prospects " -Student J.A.O. Dublin. 
"My training quickly changed my earning capacity and, in the next few 
years, my earnings increased fourfold ". Student C.C.P., Bucks. 

These letters and there are many more on file at Aldermaston College, 
speak of the rewards that come to the man who has given himself the 
specialised know -how employers seek. There's no surer way of getting 
ahead or of opening up new opportunities for yourself. It will cost 
you a stamp to find out how we can help you. Write to Aldermaston 
College, Dept. BPW80, Reading RG7 4PF. 

-- --CUT OUT THIS COUPON.. - wow me s i 
Tick or state subject of Interest. 

Post to address below. 
DRAUGHTSMAN- Construction 
SHIP Surveyors Institute 

L.C.S.I. Institute of 
ID 

' 
Engineering City & Guilds 
Designers General Building 
(A.M.I.E.D.) (all brunches) ' 
General Heating & Vent. 
Draughtsmanship Ioot. Clerk of 
Elec. Draughtsman- Work, 
ship Site Surveying 
Architectural Health Engineering S 
Draughtsmanship Road Construction ' 
Technical 
Drawing 

RADIO & TELE. 
COMMUNICATIONS 

' MECHANICAL 
Society of 
Engineers- 
A.M.S.E. (Mech) 
Institute of 
Engineer & 
Technicians 
(A.M.I.E.) 
CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng. 
Welding 
Gen. Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 

ELECTRICAL & 
ELECTRONIC 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 
Installations 
Electrical Maths 
Computer 
Electronics 
Electronic Eng. 
Practical Radio 
& Electronics 
(with kit) 

City & Guilds 
Telecoms. 
Gen. Radio & TV 
Eng. 
Radio Amateurs 
Exam 
Radio Servicing 

AUTOMOBILE & 
AERONAUTICAL 

MANAGEMENT & 
PRODUCTION 
Institute of Cost 
& Management 
Acctnts. 
Computer 
Programming 
Works Miment 
Work Study 
Gen. Production 
Eng. 
Estimating & 
Planning 
Storekeeping 
Management 
Skills 
Quality Contro 

Institute of the 
Motor Industry 
A.M.I.I. 
MAA /IMI 
City & Guilds 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage Miment 
AEC Aero 
Engineering Exams 
Gen. Aero Eng. 

o 
o 

o 

ó 

o 
o 
o 
o 
o 

Quantities 
Estimates 
Hydraulics 
Structural Eng. 

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

Suppllmentary 
courses for Nat. 
Certificates. 

o 
1 

o 
o 
o 

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

level subjects 

CONSTRUCTIONAL Coaching for many 
exams, including 
C &G Institute of Building 

L.I.O.B. 
A.B.T. Clerk of 
Works 

POST TODAY FOR A 
BETTER TOMORROW 

To Aldermaston College, QN 
Dept. BPW80, Reading RG7 4PF 
NAME 
Block capitals please 
ADDRESS 

BPW80 

OTHER SUBJECTS 

Accredited by C.A.C.C. 

AGE 

Member of A.B.C.0 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Published on approáiMately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (Asia) Ltd.; South Africa -Central News Agency Ltd. Publisher's subscription rate (including postage): for one year UK £3.25, Overseas £4.35. International Giro facilities Account No. 5122007. Please state reason for payment "message to payee". PRACTICAL WIRELESS is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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l 
SO MUCH MORE-AND YOU PAY 

LESS VAT WITH HENRY'S LOW PRICES 

You can build the Texan and Stereo FM Tuner 
TEXAN 20 -1- 20 WATT IC STEREO AMPLIFIERS 

Features glass fibre PC board, Gardners low field. transformer. 
6 -IC's, 10- transistors plus diodes, etc. Designed by Texas Instruments 

engineers for Henry's ad. P.W. 1971 Supplied with full chassis work 
detailed construction handbook and all necessary. parts. Full input and control 
facilities. Stabilised supply. Overall size 150" x 2'-" a. 

60" mains operated. Free 
teak sleeve with every kit. £28.50 (GB post paid). 

STEREO TUNER Features capacity diode tuning, lead and tuning -nett - 
Indicators, stabilized power supply -mains operated. High performance and sensitivity with 
unique station indication IC stereo decoder. Overall size in teak sleeve 8" x 26" x 60" 
Complete kit with teak sleeve f21.00 (GB Post paid) 

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS ! 

TRANSISTORISED MODULES 
Tuners - Power Suppliers - Amplifiers 

AMPLIFIERS (All single channel unless stated) 
4-300 9 volt 300 MW O/P 3 -8 OHM, 1 -10 MVI /P Special Offer 1.75 
2004 9 volt 250 MW O/P 3 -8 OHM, 10 -100MV I/P 2.70 
104 - 9volt l watt 0/P 8-16 OHM, IO MV 1/R 3.10 
304 9 volt 3 watt O/P 4 -8 OHM, 10 MV I/P 3.95 
555 12 volt 3 watt 0/P 8 -16 OHM, 150 MV I/P 4.10 
555ST 12 volt 10 + l; watt O/P 8 OHM, 150 MV 1/P Stereo module 5-95 
E1208 12 volt 5 watt O/P 4-16 OHM, 25 -6O MV 1/P 5-10 
608 24 volt 10 watt O/P 4-8 OHM, 30 -50 MV I/P 4.95 
410 28 volt 10 watt O/P 8 OHM, 160 M'V lIP 4.95 
620 45 volt 30 watt O/P 4 -8 OHM, 150 MV I/P 9.95 
Z40 30/35 volt 15 watt O/P 4-8 OHM, 100 MV 11P 5.45 
Z60 45/50 volt 25 watt 0/P 4 -8 OHM, 100 -250 MV I P 6-95 
SA6817 24 volt 6 + 6 O/P 8 OHM 100 MV I/P Stereo module 10.20 

AMPLIFIERS with controls 
E1210 12 volt 2; + 2= watts 8 ohms, Stereo 
R 500 Mains 5 watts 4 -16 ohms, Mono 
SACI4 Mains .7 + 7 watts 8 ohms, Stereo 
SACOS Mains 15 + 15 watts 8 ohms, Stereo 
CAO38 9 volt 10 + I; watts 8 ohms, Stereo 
CAO68 12 volt 3 + 3 watts 8 ohms, Stereo 
FM Modules 
Mullard LP 1186 FM tuner (front end) with data 10.7 MHZ OAP 4.85 
Mullard LP 1 185 10.7 MHZ IF unit with data 4.50 
Gorier Permability FM tuner (front end) 10.7 MHZ OP 4-20 
FM and AM tuners and decoders 
FM 5231 (tu 2) 6 volt fm tuner 7.95 
TU3 12 volt version (FM use with Decoder) i All models 7.95 
SD4912 Stereo Decoder for Tu 3. 12 volt 

l 
I 

suppdíe 
dials 

l 7.95 
SP62H 6 volt stereo FM tuner ( instructions 4'80 
A1007 9 volt MW -AM tuner I 

11-95 
Sinclair 12/45 volt FM tuner stereo recarder for above J 7.45 
A10189 volt FM tuner in cabinet 1395 
A1005M (S) 9 -12 volt Stereo decoder FM for above 7.50 
106Z 12 volt Stereo decoder general purpose 6-50 
PREAMPLIFIERS 
Sinclair Stereo 60 Preamplifier with controls 
El 300 Cart /Tape /Mit Inputs 9 volt Module 
E1310 Stereo 3 -30 mV mal cart 9 volt 
FF3 Stereo 3 mV tape head 9 volt 
3042 Stereo 5 -20 mV Mag. cart. mains 
EQ25 Mono 3 -250 mV Tape /Cart /Flay 9 volt 
Power Supplies -Mains input (0 chassis -rest cased) 
470C 6/74-/Gear 300 MA with adaptors 
P500 9 volt 500 MA 
HC244R 3/6/70/9v. 400 MA stabilised 
*PI I24v.} amp 3'30 * PIS 28V. }amp 
*P1080 12V IA 4.70, *PIO131 45V 0.9A 
P1246- 12V.0'4 -1 amp 
SkOIA 3/6/9/12v I amp stabilised 
P1076 3/40/6/7k/9/ 12V. k amp 
Sk800A 1 -15 VOLT 0-0A stabilised 

8.25 
6.30 

1175 
14.95 
6-95 

10.50 

6-75 
2-85 
4.75 
4.95 
5-95 
5.95 

2.25 
3.20 
5.50 
3.30 
7.80 
7.15 

12.75 
4.20 

17.50 

SINCLAIR 
MODULES & KITS 
SINCLAIR PROJECT 80 , 

ST80 Stereo preamplifier 
Audio Filter Unit 
Z40 15 Watt Amplifier 
Z60 25 Watt Amplifier 
PZ5 Power Supplies for 

1195 
6.95 
5.45 

.6.95 

I or 2 140 
PZ6 Power Supplies (S Tab) 

for 1 or 2 Z40 
PZ8 Power Supplies (S Tab) 

for 1 or 2 160 
TRANSFORMER FOR PZ8 
FM TUNER 
STEREO DECODER 
All above post paid (BG only) 

EXCLUSIVE DECCA 
KELLY SPEAKERS 
12 watt speaker / tweeter 
systems 8 in bass/midrange, 
Melinex domed HF radiator 
plus crossover. Built into 
veneered cabinets size 
18x 12 x 61, in. PRICE E1950 
pair (cary., etc. LI .00) 

EMI SPEAKERS 
SPECIAL 
PURCHASE - 

13 x 8 chassis speakers 
(Carr. /packing 30p each or 

50p pr.) 
150 TC 10 watts 8 ohms twin cone E2 20 

*450 10 watts 4, 8, 15 ohm with twin tweeters 
and crossover £3.85 each 

EW 15 watt 8 ohm with tweeter £5,25 
350 20 watt 8, 15 ohm with tweeter E7.80 ea. 
* Polished wood cabinet £4.80 carr., etc. 
35p each or 50p pair. - 

PHILIPS 8 WATT 
FLUORESCENT 
UNIT 
EXCLUSIVE 
PURCHASE 
Brand new Philips 12 volt operated 8 watt 
fluorescent tube units for standby lighting 
Complete with tube and instructions 
Price L3.50 p & p 25p. 

EXCLUSIVE 
5 WATT IC 
AMPLIFIERS 
Special purchase 5 watt output ohm 
load. 30 volt max. DC operation, complete 
with data. Price LI .50 each or 2 for (2.85 

UHF TV TUNERS 
625 line receiver UHF tran- 
sistorised tuners FM UK 
operation. Brand new. (Post 
/packing 25p each). 
TYPE A Geared variable as 

illustrated £2.50 
TYPE B 4- button push- button 
(adjustable) E3-50 

4.98 HENRY'S HOME 
7.98 ENTERTAINMENT CENTRES 

JOSTY KITS IN STOCK 
(Post etc. 15p each) 

AF20 Mono Transistor Amp. 4.80 
AF25 Mixer 3-60 
AF30 ' Mono Trans. Pre -amp. 2.61 
AF35 Emmiter Amplifier 2.27 
AF80 Smali 0.5 W. Amplifier 

for Microphone 4.22 
AF305 Intercom 9-52 
AF3I0/2 Mono Arnplifier (for 

Stereo use two) . 6.87 
MI60 Multivibrator - 

1.71 
M1302 Transistor Tester 8.45 
M191 Vu -Meter 4.56 
M192 Stereo Balance Meter 4.97 
LF380 Quadrophonic Device] 1 -36 
AT60 Psychedelic Light 

Control, Single Ch. 7.80 
AT65 Psychedelic Light 

Control, 3 Chan. 14-55 
AT25 WindawWiper Robot 5.82 
AT30 Photo Cell 

Switching Unit 5.70 
AT50 400w Triac Light 

Dimmer Sp. Cont. 4-80 
AT56 2200w Triac Light 

Dimmer Sp. Cont. 6-90 
AT5 Automytic Lt. Cont. 2.58 
GU330 Tremelo Unit for 

Guitars, etc. 7.50 
HF61 Diode Detector 3-32 
HF65 Frequency Modulated 

FM Transmitter 2-70 
HF75 FM Transis. Receiver 2-87 
HF3I0 FM Tuner Unit 15.81 
HF325 De-luxeFMTunerUnit24 -12 
HF330 Stereo Decoder for use 

with HF3101325 9-96 
GP3I0 Stereo Pre -amp (for 

use with 2 AF3I0) 2127 
GP312 Basis Circuit Board 1145 
GP304 Basis Circuit Board 4.94 
HF380 Aerial Amp. for LW to 

VHF 4.94 
HF395 BroadbandAerialAmp. l -77 
NTIO Power Supply 100m/a 

9V Stab. & 12V Unstabl6' 15 

NT300 Professional Stab. 
Power Supply I2-51 

NT3I0 Power Pack 2 x 15 volt 
2A 5.71 

NT305 Voltage Converter 4.50 
NT330 Power Pack AF310/ 

GP304 6'07 
NT3I5 PIS 240V ac to 4.5- 

15V dc. 500m /a 9.57 
AEI Output Stage 100mW 1.50 
AE2 Pre -amplifier I I5 
AE3 Diode -receiver I -82 
AE4 Flasher 0.99 
AE5 A stable Multivibrator 0.95 
AE6 ' Monostable 

Multivibrator 0.93 
AE7 RC Generator 0.97 
AE8 Bassfilter 0.90. 
AE9 Treblefilter 0.90 
AE10 CCIR -filter 0.90 
AMATEUR ELECTRONICS by Josty 
Kit, the professional book for this 
amateur -covers the subject from 
basic principals to advanced elec- 
tronic techniques. Complete with 
circuit board for AEI to AE10 (see 
above). PRICE £3-30 (no VAT). - 

7.98 
3-95 

1195 
7.45 

TRANSISTORS /SEMICONDUCTORS 
UK's largest stockists of branded guaranteed devices at low prices. 
EXTRA DISCOUNTS 
Any one tape. Extra 10... for 12 

I 
15... 25 20... 100 I . 

The above also applies to mixed 51,174 series IC. 
Get your free stock list now -new '74 -'75 edition now available (Ref. No. 36). 

London 
354/6 Edgware Rd. W2 01 -402 5854 
376/8 Edgware Rd. W2 01 -723 0818 
372 Edgware Rd. W2 01 -402 8140 
120 Shaftesbury Ave. WI 01 -437 9692 
230 Tottenham Court Rd. WI 01 -580 1785 
144 Burnt Oak B'way, Burnt Oak, Edgware 

01 -952 7.402 
190/4 Station Rd., Harrow, Middlesex 01 -863 7788 

Out of Town 
256 Banbury Rd., Summertown, Oxford (0865) 54181 
55 Gloucester Rd., Bristol 7 (0272) 45791 

FREE 
STOCK LISTS 
No. 36 

Transistors/ 
valves/ 
semiconductors 

No. 18 
Disco-lighting- 
high power 
sound 

No. 17 
Hi -Fi TV -Tape 
Equipment 

Send large stamped 
addressed enve- 
lope with all en- 
quiries. 

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS 8% VAT TO BE ADDED 
TO ALL ORDERS 

Henry's RADIO 
EDGWARE ROAD, W2 

Electronic Centres - 

404 -406 Electronic Components & Equipment 01 402 8381 
309 PA- Disco- Lighting High Power Sound 01 7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road London W2 1 BW 

Nr f t 

Ele trr,r 
[ rtrr-- =t:, 
J. , pi" 
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