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RAPY 

electronics I really 
is mastered 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

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

1/ BUILD AN 2/ READ, DRAW 
OSCILLOSCOPE AND UNDERSTAND 

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

as used currently in the 
various fields of electronics. 

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

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

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

FREE 
POST NOW 

for 
BROCHURE 

or write if you prefer not to cut page 

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

we do not employ representatives 

BLOCK CAPS 

PLEASE WL93 

NAME 

ADDRESS 

I 

I 

I 

I 

special free gift also tQ-all our students 
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J. Lewis, B.Sc. 
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Gordon J. King 
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© IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 
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MIDGET CLAMPED TYPE 21 X 21 X 25 in. 
250v., 60mA, 6-3v. 2a £1.10 
250.0.250v., 60mA 63v 2a £1.16 

FULLY SHROUDED UPRIGHT MOUNTING 
250.O.250v. 60mA, 63v. 2a., 0.1.6.3v. 2a. £1.55 
250-0.250v. 100mA, 0.3v. 4a., 0-5-6.3,-. la. £2.45 
200-0-300v. 100mA, 6.3v. 4a., 0-5-63v. 3a. £2.45 
300-0-300v. 130mA, 0.3v. 4a. ut., 63v. la. 

For Mollard 510 Amplifier £2^55 
350-0-350v. 100mA, 6Bv. 4a., 0 5.6 3v. 3a £2.45 
350-0-350v. 150mA, 8-3v. 4a., 0-5-63v. 3a. £2.95 
425-0-425v. 200mA, 6.3v. 4a., c.t., bv. la. £5.45 
425-0-425x. 200m_A, 6-3v. 4a., 6 3v. 3a., 5v. 

3a £5.80 
450-0-450v. 250mA, 63v. 4a., et.. 5v. 3a. £8.00 

PACKAGE PRICE R.S.C.STEREO PACKAGE OFFERS 
FORR ILLUSTRATED UNITS R.S.C.ASS 

ONLY 
LOUDSPEAKERS 

£3919 
Carr. £1.00 

Or deposit £8.96 
and 9 monthly 
payments £4.22 
(Total £44 -SS). 

GARRARD 2025 

LINEAR SOS AMP 
Individual Rec. Retail Prices 
LINEAR 505 5 + b Watt Amplifier .. .. .. £19.26 
GARRARD 2025 Autochanger + KS40A Cartridge .. £13.44 
Teak Veneer Plinth with Transparent Plastic Cover £5.90 
Pair A55 LOUDSPEAKERS (Inc 8" x 5" 10,000 Gauss) £10.82 

TOTAL £4941 

SEND S.A.E. FOR 
FREE COLOUR 

BROCHURE `SUPER 30' AMP 

HIGH FIDELITY UNITS 
PACKAGE PRICE 
FOR ILLUSTRATED UNITS 

£108.25 éi; 
Or deposit £1500 and 

12 monthly payments £8.78 
(Total £120.30) 

GOLDRING GL72 Trans- 
cription Turntable + 

GOLDRING G800 
Magnetic Cartridge 

DE -LUXE PLINTH 
with Roll-over Cover 
Pair R.S.C. MONARC)r 
LOUDSPEAKERS 
R.S.C. SUPER 30 
Mk III AMPLIFIER 
Total value of individual Items 
listed above £13814. 

FANE 4 MODE ONE' HIGH FIDELITY SPEAKER KIT 
Incorporating a model 803 8" 13,000 Gauss Bass Speaker 

with ultra low resonance. P.V.C. surround cone. 
Printed circuit cross -over assembly with ferrite 
cored coils. Model 303 Pressure Tweeter, Acoustic 
damping material, Screws, Panels etc., and in- 
structive diagrams, Frequency £9.96 post Response 25 Hz -20 kHz. free 
Impedance 8-15 ohms. Or Dep. £2 x 9 mthly 

pymnts. ri 07 (Tot. £11 03) 

SPI01 HIGH FIDELITY PLAYER UNIT 
Comprising Goldring G101 hi-fi single player unit fitted high fidelity 
free field magnetic stereo cartridge with diamond stylus. Belt driven 
Attractive design super -slim plinth and 'roll-over' transparent tinted 
plastic cover. Or Deposit £4.95 and 9 Monthly £34.95 Post 
Payments of £3.75 (Total £38.70) Excellent value. paid 

RSC G66 Mkil 6+6 WATT high quality STEREO AMPLIFIER. - 

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control ± 12db. 

Treble Control 4, 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For 
standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUITf and 

COMPREHENSIVE WIRING DIAGRAMS I INSTRUCTIONS lEi2.68 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
se Illustrated £18-50 or dep. £2 and 9 monthly payment. £1.88 (Total £1892). 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Size 16 x 11 X 9in. appr. Range 45-15,000 [. 

c.p.a. Rating 8-10 watts. Fitted High flux 13 x gin. f 9.45 Dual Cone speaker. Imp. 3 or 16 ohms. Carr. 40p. 
MONARCH Size 19X10}X91n. approx. Rating 10 watts. Inc. 13x8in. speaker with 
highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet. 
High flux pressure tweeter. Handeonse deeign cabinet. Range 35-20,000 c.o.s. Imp. 
8 ohms. Gives smooth realistic sound output. £19.35 See `package otters' for illustration. Carr. 50p 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Plasticised Cone surround. "D" 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 cost. 
11F808T 8" 10W £2.98 HF120D 12' 115W £0.60 
11F102D 10" 10W £8 -SO HP128 10' 16W £8.85 
HF120. 12' 16W £415 11F1280 18' 15W 18.85 

FANE 8071 HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.a. Tweeter 
cone is fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gauss 10,000. Impedance 3 or 8.15 f2. f370 PLEASE STATE IMPEDANCE WHEN ORDERING 
MODEL 803T 8" 15w. with parasitic Tweeter. £4.95 Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-1512. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. Size 6}x4}X21a. 
approx. Completely replaces batteries supplying 1.5v and 90v, 
to battery radio where A.C. mains 200/250v. Post 30pí 
lIe/s is available. ASSEMBLED READY FOR USE f4.IS 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per ene. 

JE8 Size 16" x 11" X 9". SE8 For optimum perform - 
Pressurised. Gives pleasing ance with any Bin. 

£6 50 results with any £5.50 Hi-Fi spkr. 
8M. Hi-Fi speaker. Size 19 X 101 X 9in. 

SE12 For excellent 
SE20 For outstanding results performance with 12ín. 
with loin. Hi-Fi Hi-Fi speaker and tweeter 
spkr. Size 251 x 16 £6.75 Size £7.95 
X 9in. Ported 251 x 16 x 9in. 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12ín. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £6.50 Carr. 
ensure surprisingly realistic reproduction. 33p 

HF12615,0 0 LINE SPEAKEROR 
SENIOR 15 WATT DING £ Carr. 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250v. AC mains operated. Frequency Response 30-20,000 c.p.s. 6 oeb.,0 
-2dB. Harmonic Distortion 0.3% at 1.000 c.p.a. Separate Bass and 'R ... 
Treble 'lift and cut' controls. 3 Input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 3-15 ohm epkrs. Max. sensuivity bmV 
Output rating I.H.F.M. Fully enclosed enamelled case, 95X20 x Olin. Attractive 
brushed elver finish facia plate 101 x 3}in. and matching knobs. 
Complete kit of parts with lull wiring diagrams and instructions. f8.50 Carr. 

Olt FACTORY BUILT WITH 12 MONTHS' GUARANTEE £12.05 40p. 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS P ,°, úoäs59vE51 é " t d and Interleaved where necessary. 

CHARGER TRANSFORMERS 0-9-15v. 1 fa. £1.10, 
24. 11.25; Sa.£1.40; 5a.£1.80; 6a.£1-85; 8a.£2.20 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0.110/120v. 200-230-250v. 60-80 watts £1.25, 
150 watts, £2'10 250 watts £3.00; 500 watts £8.40 
OUTPUT TRANSFORMERS 
Standard Pentode 5.000 f2 or 7,000 f2 to 3fì 55e 
Push -Pull 8 watts EL84 to 3 R or 15 G.. 95p 
Push -Pull 10 watts 6V6, ECL86 to 3, 6, 8 or 

15 f2 £1.55 
Push -Pull EL84 to 3 or 15 0210-12 watts £1.50 
Push -Pull Ultra Linear for Mollard 510, etc. £2.45 
Push -Pull 15-18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 16 f2 £2.20 
Push -Poll 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 f2 £2.85 

TOP SHROUDED DROP-THRO' TYPE 
250-0-260v. 70mA, 63v. 2a., 0-5.63v. 2a. £1.49 
260.0-250v. 100mA, 6Bv. 3-5a. £1.71 
250-0-250v. 100mA, 6.3v. 2a., 63v. la. £1.75 
360.0-350v. 80mA, 63v. 2a., 0-5-6.3v. la £1.81 
250.0-200v. 100mA, 6-3v. 4a., 0-5-6 -3v. 3a £2.45 
300-0-300v. 100mA, O -3v. 4a., 0-5.6.3v. 3a £2.45 
300-0-300v. 130mÁ, 63v. 4a., c.t. O.3v. la. 

Suitable for Mollard 510 Amplifier £2.85 
350.0.360v. 100mA, 63v. 4a., 0-5-6.3v. 3a. £2.45 
350.0-350v. 150mA, 6.3v. 4a., 0-5.63v. 3a. £2.85 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v, 1 -la. 55p; 6.3v. 2a. 601; 6.3v. 3a. 85p; 
6.3º. 6a. £145; 12v. la. 81p; 12v. la. or 24v. 
1.5a £1.50;0.9-18v Ifa £1.25; 0.12-25-42v 2a£1-95. 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
* Push Button Selector Switching For Magnetic or 
* Jack Socket for Headphones Ceramic Pick -Ups 
* Neon Indicator regardless of Price. 
* Satin Silver Finish Metal Fascia Output (per chan- 
* Solid State Circuitry nel) 15 watts RMS COMPLETE KIT 
* Twenty Silicon Transistors into 8,S1,. Fre- (less cabinet). 
* Four Diodes, Four Rectifiers quency Response Carr. 70p. 

Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. 
G 

full descriptive leaflet. -«- 1I dB. £5 extra. 
R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT-INC. 

in cabinet CABINET with 12 months guar- P}( Af).S0 
Visually matches £37,50 antee. Or Dep.£7 and 9 mofsthl t 

Super 30 Mk. III payments £4.54 (Total £47.86). 

50 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 6/12v. D.C. ' 

output. Max. A.C. 
input 18v. 

la, 285. 23, 505. 
la, 55p. 4a, 720. 

6a, 88a. 
SMOOTHING 

CHOKES 
150mA, 7-10H, 250 
f2 77p; 100mA. 
10H, 200 12 Soy 
80mA, 1011, 350 f2 
555; 60mA, 1011, 
400 f2 28p. 

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

approx. COMPLETE KIT * Response 30-20,000 c.p.s. 
Impedance 15 ohms 

* Performance comparable with 
units costing considerably more Carr. 65p 

Consists of (1) 12ín. 15 watt Bass 
unit with cast chassis, Roll rubber cone surround 
for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter section series cross -over system. 
(3) 8 x 5in. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and 

onthly payments 
instructions.l 
£2.64 (TotalTerms: £28 36). 

£4-60 and 

£25.25 
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GROUP/DISCO UNITS 
SPEAKER 

\ 
JI 

I 

I 
'-%._._ i 4../ 

HEADPHONES 
MICROPHONE 

100 WATT 50 WATT 
AMPLIFIER SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP 

i 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered In Rexine and Vynair AND PUBLIC ADDRESS 
TYPE 04100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE CI32 30-40 WATTS Fitted two TYPE 0313 50 WATTS Low feedback 
exceptionally efficient, lowfeedback howl char- characteristic. Fitted three 13" x 8" deep 
sclerotic high flux 13" x 8" 20 watt L21 95 

cone high flux speakers with high power 
speakers. Terms: Dep. £3 and 9 L 7 voice coils. Size approx. 54" X 14" x 

-1s1". 
of thlypayments £2.42 (Total £2478) Carr. 62p. 

(TotalDep 

£5 & 9 mthly py arr.23.54p. ß2.72 
£88.88) Carr. ß5p. 

TYPE C4100 100 WATTS inc. four 12" 00 watt speakers for conserva- £71.50 
live rating. Extra heavy construction. Size approx. 58x16 x 10" Acoustically 
filled and pressurised. Terms: Dep. £11 and 12 mthly. pyts. £5.80 (Total £8060). Carr. £1.50 

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

output, Burn level-70dB. Response 
+3dB 30-20,000 c/s. All high grade components. Valves EF86 
EF86, ECC83, EL34, EL34, (1234. Separate Base and Treble 
Controls. Sensitivity 38 millivolts. For High Impedance micro- 
phones. For Clubs, Schools, Theatres, Dance Halls, Outdoor Func- 
tions, etc. For Electronic Organ. Guitar, String Bass, etc. Grain, 

Radio or Tape. Tea separate inputs with vol. controls permit such as "mike" and 
pact 7 Pick-up etc. for mixing purposes. 200-250v. 50 c/e A.C. mains. For 3 and 15 ohm £2 speakers. Twin -handled perforated cover £210.12 MONTHS' GUARANTEE. Carr. 72p 

TERMS: Deposit 24 and 0 monthly payments of £2.27 (Total £2443). Send S.A.M. for leaflet. 

F.A.L. DISCO PRE -AMPLIFIER 
Designed for use with a pair of Player Units and Amplifier with £1 8 97 Bass and Treble Controls. Incorporates MONITORING 
FACILITIES and Mic. input. The 4 inputs are ind. controlled. Detector switch 
Gram (1), (2), and Tape. For operation on 200-250v A.C. Mains 50Hz. Size approx 
16? x 3" x 4" deep. Brush Silver finished fascia. Fully enclosed but can be 
mounted in cabinet. 

FANE "CRESCENDO" SPEAKERS 
FULL RANGE AVAILABLE AT ALL BRANCHES 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled inputs Plue master vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard against damage from accidental shorts. Output for 
Speaker/s 3 to 30 ohms. Size 17" x 7" x 75". 100.200v. A.C. 
mains. Output 50 watts music rating. 

J}lUi Or deposit 27.25 & 9 monthly pay- Uy Carr. 
meats £892. Total £4253. 82p. 

RSC PHANTOM '50' Combined 50W Amplifier 
and 12ín. Loudspeaker. 

For Lead Guitar, Mic., Gram, Radio, Tape (Not for use with Bass 
Instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. 
Output Jack for additional 15 obus Speaker. Attractively finished in black with 
silver -finished fascia and trimmings. Compact size. Fitted carrying handle 
Ternis: Deposit 28.95 and 12 monthly 
payments 24.89 (Total £67.63). Carr. Free 
SAE for leaflet UK Mainland ONLY £59.95 

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

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

Black Rexine covered 
Cabinets Size approx. 
1 8" `, 18" x 8" 

(e) RSC TDI DISCO CONSOLE 

(a) (6) (e) (d) & (e) 
£145 Carr. 02.50 

Terms Deposit £30 and 18 monthly 
payments of £8.00 (Total £174.00). 

TDI DISCO 

CONSOLE 
Incorporating twin Garrard ßP25 
Mk.111 turntables and Sonotone or 
Alcoa Cartridges with diamond styli!. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and Bass 
Controls. Separate input for 'mike' 
with vol. control switch. Black 
Vynide covered Cabinet with lid. 
see illustration 
on lett 
Or Dep. 210 and 
9 mthly pymts £6.80 
(Total £71.20) Carr. £1.20 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
111 power ratings are R.M.S. continuons. 2 YEARS' GUARANTEE 

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

14,000 gauss 
8/150 

£25.95 

£6IZ6 

12" 50 Watt 
13,000 gauss 
150 £11.99 

Dep 22 and 9 
Dep: £6 and 9 Dep. £3.30 and 9 monthly pay - 

'Cie payments monthly payments. ments £1.83 
£2.49 (Total 228.41) 21.50 (Total 216.80) (Total 213.97) 

FOR BASS GUITAR. ELECT. ORGAN, ETC. 
PAIR SUITABLE 
ALL PURPOSES 

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

95 
or Dep. $1.95 and 9 

other than Bass Guitar or / mthly payments 899 

Electronic Organ). Carr. free (Total E9 26). 

15" 60 Watt 
14,000 gauss 
8/15D 

£14.75 

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

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PEASE 50 MK.III AMPLIFIER 087.95 PACKAGE PRICE 
PR. FANE POP 25/2 25W L./SPEAKERS £15.90 t rare. 
Terms: Deposit 27.50 and 9 monthly {,49'SÁ£1.10 
payment. of 55.36 (Total 255.74) £68.85 

F.A.L. PHASE 60 MK.III AMPLIFIER 
PR. FANE POP 50 L/SPEAKERS 
Terme: Deposit 210 and 9 monthly 
payment. of 28.07 (Total £64.68) 
F.A.L. PHASE 50 MK,IH AMPLIFIER 
PAIR L12/20 25W L/8 in cabinets 
Terma: Deposit 210 and 9 monthly 
payments of 26.52 (Total 268.88) 
F.A.L. PHASE 100/2 AMPLIFIER 
4 FANE POP 50 L/SPEAKERS 
Termr: Deposit 220 and 12 monthly 
Permeate of 68.63 (Total 2123.58) 6117.81 

237.95 
223.98 

$81.98 

287.95 
$26.80 
284.25 

£69.85 
£47.96 

PACKAGE PRICE 

m.50210 ó 
PACKAGE PRICE 

£61 rar35 

PACKAGE PRICE 

>E I I o £err. 

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

£37.95 watt high flux speakers for conservative `, 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit £4.50 and 9 monthly pyyts. of 2427. Total £42.93 
L12/20 12" 20-25 WATT 13,000 
lines 15 ohms 
Dep 2250 & 9 £ 13.15 mthly pymts £1.42 
(Total £15.28) Carr. 55p. 

L12/10 10-15 Watt veneer 
finish cabinet 12" unit 8-15 
ohm. Size approx. 14" x £8.25 14" x 9". Carr. 50p 

CREDIT TERMS AVAILABLE ON PURCHASES OVER 
E8 (Kits Excepted) INTEREST CHARGES REFUNDED 
ON CREDIT SALES Settled in 3 months 

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

Loudspeakers. * Four Jack inputs and two Volume 
Controls for instant use of up to four 
pick-ups or "mikes". Baas and Treble 
controls. Send S.A.E. for leaflet. 
Credit Terms: Deposit 215 

£71 
.50 & 9 monthly payments of 

67.22. (Total 679.983 Carr. £2 

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

handles. Attractive black/silver P.V.C. fascia. Neon indicator. 
For 200-250v. A.C. mains. For 3 or 15 ohm 
speakers. Send S.A.M. for leaflet. Terms: fi5s Carr. 
Deposit £4.40 and 0 monthly payments of 72p 
22.75 (Total £29.15). 

NOW SIX NEW BRANCHES 
BOLTON 23 DEANSGATE 

COVENTRY 17 SHELTON SQUARE 

DONCASTER Op ning sSLAT E 

NOTTINGHAM 19/19A MARKET 
STREET 

STOCKPORT 8 LITTLE UNDERBANK 

SUNDERLAND 5 MARKET SQUARE 
NEW LARGER PREMISES AT HULL, 
DARLINGTON & NEWCASTLE Ádá 

HI -F1 CENTRES LTD. 
MAIL ORDERS & EXPORT ENQUIRIES TO: - 
Ä131810 HOUSE, HENCONNER LANE, LEEDS, 18.' 
Tel: Pudsey (097351 77631. 
TERMS C.W.O. or C.O.D. No C.O.D. under £1. 
POSTAGE 28p EXTRA UNDER £2. 83p EXTRA 
OVER 62 OR AS QUOTED. TRADE SUPPLIED. 

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

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

BRADFORD 10 North Parade (Closed Wed.). Te1.25349 
BOLTON 23 Deansgate Tel: 33512 
BIRMINGHAM 30/31 Great Western Arcade, 

Tel. 021-238 1279 (Closed Wed.) . 
COVENTRY 17 Shelton Square, The Precinct 
DERBY 26 Osmaston Rd., The Spot (Closed Wed.). 

Tel. 41381 
DARLINGTON 

19 Northeate-(Closed Wed) Tel 68043 
EDINBURGH 

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

Tel. 248 4158 
HULL 7 Whitefriargate 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. 2363573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1829 
MANCHESTER 60A Oldham Street, (Closed Wed.). 

Tel. 236 2778 
MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 
NEWCASTLE UPON TYNE Tel.47096 
24 Newgate Shopping Centre (Closed Wed.). Te1.21469 
NOTTINGHAM 19/19A Market Street (Closed Thurs.). 

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

(Closed Thurs.). Tel. 20716 
STOCKPORT 8 Little Underbank. Tel: 480-0777. 
SUNDERLAND 5 Market Sq. (Closed Wed.) Tel. 70573 
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240v AC 
FROM 
A CAR 

BATTERY. 

The Jermyn Invertor provides a completely portable 
source of 240v 50Hz power, working from an ordinary 
car battery. 

No noise. No smell. No fuel oil. No maintenance. 
And much cheaper than a 2 -stroke generator - 

150W version (needs 12v battery) £29.00 (+£2.90 
VAT). 300W version (needs 24v battery) £39.00 (+ 
£3.90 VAT). 

The circuit includes electronic short-circuit preven- 
tion and wrong -connection protection. 

And you can work it backwards; plug into the mains 
to recharge the battery. 

Ideal for all kinds of field radio equipment, and as a 
stand-by for the house. 

Please send me 150W 300W 
Jermyn Invertor(s). 
I enclose cheque/PO value £ 

Name 

Address 

Jermyn 
Jermyn Industries 99 Vestry Estate Sevenoaks Kent 

London's Lighthouse 

see the Here at Imhofs we have a 

whole showroom entirely 
devoted to the Eddystone 
range of communication 
receivers. From the re- 
markable little EC10 Mkll, 
the elegance of the Series 
1000 range to the sophi- 

showroom stication of the 830/7. 

at Pop in and see us - or 
write for details to:- 

IM.MOFS 112-116 New Oxford Street 
London WC1 A 1 HJ 
Telephone 01-636 7878 

R83 

PLUGS & LEADS 
Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 135 -1-" Jack 27p 
Pack 130 }" Jack Stereo 50p 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 
Ready-made Leads 
3 pin to 3 pin Din 70p 
3 pin to open end 55p 
5 pin to 5 pin Din 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs LI.00 
Speaker lead Din to spade 

12ft 40p 
Extension lead Din plug to 

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

DIAMOND STYLI 
(Send SAE for complete list) 
8TA; 9TA; 9TAHC; GP91; 
ST4; ST9; EV26; GC8.AIl at 80p 
each. 
Double Diamond £1.25 
Diamond suitable for Orbit 
NM22; 0800; M3D £2.25 each 

CARTRIDGES 
Goldring 0800 £6.00 
Orbit NM22 £4.00 
Shure 75/6 £6.00 
Sonotone 9TAHC (Dia) £2.00 
Sonotone 8T4A (Dia) f1-50 
Ronnette 105 (Dia) £1.25 
All prices include VAT and 
postage 

RECORD CARE 
Cecil Watts Dust Bug £1.20 
Parastatic Disc Preener 4Sp 
Antistatic Fluid 20p 
Dust Bug Spares (Brush & 

Roller) 15p 
CASSETTE TAPES 
Audio -Magnetic C60 
Qty 3 6 10 20 
Price £1-00 £1.90 £3-20 £6-30 
Cassette Caddy LI.20 
Cassette Head Cleaner 35p 

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

I800ft El 25 
7" Reel of Leader Tape (Blue 

or green) 75p 

HEADPHONES 
Sennheisser HD414 
AKG K50 
Beyer DT485 

£10.60 
£6.50 

£35.00 

MICROPHONES 
AKG D109 £11.50 
AKG 0202E1 £39.50 
AKG DI90C £17.00 
AKG. 10190E £18.20 
AKG D224 £50.00 
Sennheisser MD2I IN £45-00 
Sennheisser MD413N £27.00 
Sennheisser MD42IN £35.00 
Audio RMS7F Radio Mike 

£210.00 

SPEAKERS 
E.M.I. 350 Kit 8ohms 
E.M.I. 450 Kit 8ohms 

£8-20 
£4.50 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CM17 ORS Telephone; Matching 476 
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ELECTRICAL SOLDERING 
EQUIPMENT OF 
THE FINEST QUALITY 

Available from Stock 
We don't expect to hear from you for 
sometime once you have purchased 
our Invader Soldering Kit containing 
a 3/16" bit soldering instrument, two 
spare bits, a soldering station and 
a pack of solder-everything you need. 

The versatile Invader Range with a large selection 
of interchangeable bits 

L7 L706 19 watt instrument 8" bit with cable 
L646 23 watt instrument ,, s" bit with cable 

/L711076 27 watt instrument bit with cable Mir BL646 and 811076 12 volt battery models ; 6" ft 4" bit 
/ size come complete with crocodile clips and 12ft PVC cable. 

Just clip onto a car battery. 
JpWily 18 swg top quality cored solder in z kilo, 3 oz and 

handy pack sizes. 
ID Non -corrosive de -soldering braid allows quick easy de- 

soldering (51 ft spool). 
For extra safety use an L686 soldering station. 

JD 168 protective shield for your Invader. 

Please send me the following items A INVADER SOLDERING KIT £4.39 
B L706INVADER £2.15 

PRINT NAME C L646 INVADER £2.33 
D L1076INVADER £2.40 

PRINT ADDRESS E BL646 BATTERY MODEL £2.99 

ADCOLA PRODUCTS LTD ADCOLA HOUSE BAUDEN ROAD LONDON, SW4 6LH 
V.A.T. REGD.No.235 6'53 72 REGD.No. 442762 

F BL1076 BATTERY MODEL £3.12 
G SOLDER REEL =, KILO £1.28 
H SOLDER REEL3OZ £0.45 
I SOLDER PACK £0.065 
J DE -SOLDERING BRAID £0.66 
K L686 SOLDERING STATION £1.88 
L L68 PROTECTIVE SHIELD £0.99 
New Catalogue D 
All prices include 10% V.A.T. Please tick items required. 
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Fully guaranteed 
Individually packed 

VALVES 
1(1211 21.751 ECH84 40p 1052 
0Y31 40plECL80 40p 10132 
DAF96 40p,ECLS'1 31p 155080 
DF96 40p1E0L83 83p1PC97 
DK96 47p ECL86 36p I P0900 
01,92 32pIE036 50pjPC084 
13L94 45p í EF37A 85p' PC'(239 

DL96 40p1F.040 50p 1000189 
DM70 409 1 EF'41 65p 1 POE800 

I EF80 259 PCF80 
DY87 28 1EF83 60pIPCF82 
DY802 80p 1 

EF85 81p 1 PCF84 
E88CC/01 1E086 27p100086 

£1081 EF89 259 PC'F'200 

E380CC 37p EF91. 27p PCF201 
EF92 31® 

819, 
26p! 
Slp' 
67pIPOF808 
45p' 0013200 
559 ! PCL81 
219 PCL82 
37p 00L83 
36p100L04 
819 ¡MUSS 
819I PCL86 
76p ¡P1.1.200 
76p101.36 
22p!. PL81 
ß6p1PL82 
31pjPL83 
62P1PL84 
86p i 

PLIi00 

4091 
PL504 

EC0189 559 , 

EZ41 45p 
E0080 81p I EZ80 229 
EC082 319 ; 

EZ81 24p PY33 55p 
ECF83 87 ;0Z34 529¡PY80 35p 

G237 63p1PY87 30p 
ECF801 56P 

1 KT66 £2-351 PY82 23p 
EC1381 25P1KT88 £2.251PY83 30p 
EC1183 40p 'N78 £1601 PY88 32p 

V.A.T. 

E18100 90p I EF95 
E18200 E10183 

£1.081E6164 
EA50 18p j EFL200 
E513000 27p E1.34 
EAF42 46p EL41 
EB91 20p; EL84 
EBC33 45p1EL85 
EB041 50p'. EL86 
E0081 31p 1 

E1.95EBF80 36P E1.95 
EBF83 369,EL.504 
E13089 27p 
ECC81 278111(31 
E0082 259; EMI() 
EC083 2791E1184 
110084 27p BM87 
ECM 36pILY51 
Ems 75p¡EY86 
ECC88 40p i 

F.Y81 
F.Y88 

0581 
0591 
05.200 
05202 
05210 
05211 
052200 
oÁ7,'201 
0022 
0025 
0026 
0028 
0029 
0035 
0(136 
0038 
0044 
0045 
0070 

TRANSISTORS, ZENER DIODES etc 

38p 
35p 
35p 
419 
42p 
36p 
45p 
49p 
750 
25p 
279 
549 
50p 
60p 
60p 

P00801 40p 
P00802 45p 
PC0805 80p 

659 
85p 
65p 
409 
30p 
60p 
359 011800 35p 115042 50p 111185 85p 3Q4 559 
35p P11001. 45p 1113041 48p VR105/30859 364 33p 
489 QQ1-03-10 013080 35p V91150/3085p 3V4 48p 
60p £110 111(089 34p 280011 £1.40 552543122.75 
50p 1117 45p 110,085 359 280111 51.40 58/25522 
40p R19 35p 00080 60p 28031' £110 £3.10 
35p ßT1'280/401:01142 60p 119007' 909 5R4(1Y ß5p 
3ßp £3.20 001181 359 IL4 13p 5114G 80p 
30p 0TV280/80 13CL82 35p IRS 35p 5V4G 45p 
62p 28.20 001.83 55p 194 30p 5Y3GT 359 
620 T'Ol1 £3.86 1.71,80 30p 105 30p 5Y4G 35p 6AT6 369 

íía0ä 709 025 709 1089 35p 1T4 30p 5Z3 709 6A116 209 
PL509 £1.05 1TLn 76e 0,41 60p 1X7,6 309 524 75p 6AX4GT 50p 

C.R. Tabes 
001(97 

£4.00 
10151713 

£5 00 

Photo Tubes 
011.101256Aß6 

509 £2.60 
651(5 859 6ßF,6 259 6X5GT 85p 50F.ß5 559 OSSA £5.00 
65K6 809 6BG6G 479 6760 759 73 50p 00970 
65L5 189. 6BJ6 45p 6-301.9- 859 76 550 £18.00 
6AL5W 35p 6BQ7A 43p 6Z4 40p 78 50p 
65816 35p 613137 85p 7137 50p 80 65p Special Valves 
6ÁN8 609 OBW6 Sop 7Y4 65p 7235/B £7.00 0V2339 
6ÁQ5 ß6p 8ßW7 ß0p 97)6 SOD 803 £5.50 £18.00 
6ÁQ500 459 604 25p 11E2 £3.70 806 moo 309/71) 
6586 8099 606 20p 125T6 359 807 - 

60116 559 12AT7 35p 813 
ß0L6 500 12507 24p 832A 
SD6 159 12ÁV6 40p 3ß8A 

PL8O2 9511 1727 4599 1X26 509 6E58 609 129X7 259 9319 
1'X4 £2.50 1'791 gyp 1,184 35p 21(25 £7.50 5Z4GT Sap 6AX5GT Bop F. ß0p 12ßA6 259 9ñ9 

11801 79p 005 650 3A4 40p 6Aß7 259 6137 359 6033 £1.85 í213E6 359 955 
UAB080 30p 01141 45p 3136 15p 6A07 45p 6BK7 60p 6116M 25p 1211117 239 956 

124.011 OTH311(3 IN STOCK include Cathode Hap Tubes and Special Valera, U.K. 1208 SOP 957 

Postage 17p to £1 12p, £1-£2 17p, £2-£3 22p Over £3 post free. C.O.D. 25p extra. 7.3111 £2.85 991 
12Ka' 959 

TEXAS INTEGRATED CIRCUIT SN 76131N Stereo ISK7GT 4Áp 1001 

pre -amp £0.65. VACUUM CONDENSERS 12, 50, 
121(ß0T 409 5933 

055 20p 0071 129 IN8235 £1.30 351154 9599 1(0108 
0510 25p 0072 20p 1514785 50p 351159 £1.45 B07.13 
0570 10p 0073 309 IZMT5 35p CORS 45p B0118 
0571 10p 0075 259 IZMT10 33p 1201(60 78p BCY72 
0A73 7p 0076 25p IZTS 67p 40954 £125 135115 
0A74 7p 0081 20p IZT10 630 40595 £125 BF173 
0Á79 (61115 00810 20p 2(3385 51p 40636 £125 BFY51 

IOp 0081081 20p 20403 51p 40668 8125 BFY52 
gp 0082 259 251918 37p 40669 £1.40 138 
7p 0082081 30p 2571304 22p AC126 25p 

1302 479 7p 0083 25p 2511306 25p A0127 2559 sumo £1.80 lop 000311 15p 2511307 259 50128 299 
BUlOS 280 259 0084 25p '2E2147 649 50176 209 
BYZ13 ß5p Sop 0001'22 Sop 270'2411 £1.50 50 17 259 

559 00129 259 '1102004A 259 AOY28 179 
509 00140 409 2512989 £4.00 90149 59p 
50p 00170 25p 2573053 20p 50161 85p 
40p 00171 80p 2573054 50p 501.62 359 
25p 00172 37p 2/43055 64p AF118 50p 
60p 00200 40p 2513730 50p ÁF127 20p 
60p 00201 75p 2513731 22.75 Á0739 80p 
509 00206 95p 2514172 50p ÁF178 48p 
86p 1..218 309 62303 50p 51,186 40p 

429 17(25 60p 30100 62p 501116 259 

179IN43 
10p 3Fß5 82p 50728 259 

IN70 799 351128 87p 59767 489 
129 151677 12p 3N139 £1.75 BAW19 28p 
129 15170242538p 351140 97p BC107 10p 

Please add 10% to all 
orders 

METERS *Full List of our very large 
stock of meters on request. 

109 GET115 95P 
10p GET116 50p 
20p GEX66 £1.50 
15p NKT222 209 
25p NKT304 50p 
20p EA8310AF 
2Gp 339 
20p 8D918 28p 
45p 80928 319 

811938 829 
8094 21p 
80988 46p 
V4055 40p 
225510F 789 

CR81/10 251, 21311 88p 
CR81/20 38p 21121 489 
CR81/30 409 ZR22 42p 
CR81/35 48p 
CR81/40 489 
CR83/05 80p 
CR83/20 88p 
CR63/30 48p 
CR825/025 

55p 
CR83/40 509 
C82A 85D 
00102 25p 
C1ET103 239 

ZEN ER 
DIODES 
All preferred 

voltage 
OW 0.17 
1W 0.87 
1.611 0.25 
7W 0-40 

ALL valves 
guaranteed 

6J411.i 65p f _so G 40916060 50p 
635 35p 1487 70p 6064. 459 
6350T 309 19AQ5 40p 6065 651) 
636 259 1903 £5.75 6080 £1.65 
ßJ70 80p 19(16 25.75 6146 01-75 
837M 35p 19114 25.25 8020 £3.75 
61(607' 55p 2004 £1.00 9001 15p 
6917 40p 25L60T 45p 9002 40p 
61(70 17p 30015 709 9003 45p 
61(807' 40p 30017 85p 9004 12p 
61(25 70p 30018 75p 9006 12p 
6L6M 1.85 30F5 809 
6857 40p 30011 709 
68570T 25p 3001,12 95p 
6907417' 20p 300114 80p 
6807 40p 30115 80p 

68J83 

677GT 409289 302,1730012 8099759 

68Kî 00 10111.Á17C. 
66881K770.113504599 30031191 709809 : 

8611711T gyp 300113 909 881) £0£7.1000 

68Q7 450 30PL14 ß5p 88J £8.10 
68Q7GT 829 35L6GT 50p SOL £8.10 
006(1 159 35W4 80p 
606(11 35p 352401 55p 
0X4 339 50( 5 459 

61156 25916X60 2.5p 50006G£1.10 

55pF each 20,000v. £1.50. P. E. P. 20p. 4, 5 and 8 bank 12Q7G'T 40916057 

25 way uniselectors, 24V, guaranteed perfect, £3.75; 
£4.50; £6.87 respectively. MODULATION TRANS- 
FORMERS made by COLLINS. Freq. resp. 200-5000 
CPS; Pri. 6000zCT 3000 TV Sec. 60000. 3000 TV Audio 
power 20W. £1.25. Post and packing 25p. 

5Up £85 00 
£4.00 K301 £450 
£270 K305 £1100 
£125 K308 £1450 
£4.75 K337 £14-50 

35p KIiN^-A 
35p £815 
309 WL417A 
35p 21.85 
409 33/92/E 

£35.00 
709 5022 £22.00 

£1.00 714AY £8.60 
' 55p 7255 £22.50 

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

RETAIL: 743 4946 TRADE: 743 0899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

VIR000ARD 

VEROBOARDS GIVE A PROFESSIONAL 

FINISH TO YODR WORK 

0.rand 0.15"pitch, plain and copper 

clad universal circuit boards. 
AVAIIAHLL rROM VOUA LOCAL VI) TAILLE) 

Urea ELECTRONICS LTD. 
,,d1.1.strIal Estate. Chandler's Ford. 

SOS 3. rel Chandler's Ford 24, 

GETTING BORED WITH 
ELECTRON ICS 

Some things are repetitive, once you have built 
an astable multivibrator; they tend to get 
boring -tried a 555 timer? It works in mono or 
astable modes for long or short pulses (95p). 
How about building a radio tuner for your 
record player, the ZN4I4 chip makes this 
simple (£1.10). LEDs? We have a fantastic 
choice -LED lamps-TIL209 or HP4460, 4 for 
£1, 50 for £10; large lamps (HP4880), 35p each, 
50 for £15, RED and GREEN LEDs LI per pair. 
LED displays -71L302 (or similar) £2.50 each, 
TIL312 (similar to MAN4) £2 each -limited 
quantity. TIL360 6 digit package £15, DL34 four 
digit package £10. DL62 (s/a") £6.50. 
Phosphor diode displays DG 10 or DG 12 £2 each. 

CLOCKS CLOCKS CLOCKS CLOCKS 
Bywood is now foremost in the LSI clock chip 
market (who else has four different clock chips 
in stack with two more on order?). M915311 - 
the original -ELI -50. MK5017AN with alarm 
and radio controls £15.50. MK5017AA with 
alarm or MK5017BB with calendar, either of 
these two is offered with a PCB, socket and 
suitable displays (4 DG Its) at £24. 

Don't get bored, if none of the above fascinate 
you how about liquid crystal displays, DVM 
chips, etc? This technology, is here to stay, 
Bywood have got it or can get it -give us a try. 
VAT. All prices above EXCLUDE VAT, add 10% 
P. & P. Please add IOp post and packing. 

You can have clock data sheets for a S.A.E. or 
our 1973 catalogue (2nd issue) for 15p. (And 
we havn't even mentioned our calculators yet - 
but they are in the catalogue). 
You may phone us for help on 0442-62757 and 
you can use your ACCESS card for 
personal purchase -Service from Bywoo 

phone or 
dl 

EYWDDU 
ELECTRONICS 

181 EBBERNS ROAD, HEMEL 
HEMPSTEAD, HERTS. 0442 62757 

4 -STATION INTERCOM 

£8.75 
Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 master and 
3 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 0V battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 45p 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On off switch and volume control. Price £1895 
P. & P.60. 

INTERCOM BABY ALARM 

OUR 

£450 
Same as 4 -Station n -rcotn for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft.- connecting wire. 
Complete with Battery. P. & P. 30p 

7Trdn515I0(7E. EPHt'NfAMfL1fER r-> £3.99 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Complete with Battery. 
P. & P. 25p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (P00.ß1 
189 KENSINGTON HIGH STREET, LONDON, W.B. 
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tate 
4channel 
decoder 
modules 

Tate 4 -channel equipment decodes all quadraphonic 
matrix records and broadcasts and adds dimensional 
realism to ordinary stereo programme sources. It also 
controls 4 -channel tapes when played through your 
system and CD -4** records when used with a 

separate demodulator. 

They are characterized by their ultra low distortion 
characteristics and six -pole wideband phase shift 
networks.These combine to produce an acoustic 
performance giving highly articulate sounds from the 
back as well as the front channels.The amplitude 
accuracy is better than 1dB from 5Hz to 100KHz. 

"2 
High definition SQ* quadraphonic decoder 
Fully built home constructor module 
features: exclusive wide band phase shift net- 
work; distortion typically 0.04%. Ideal for use 
with other kit projects and even with the world's 
finest amplifiers. 
Recommended retail price (excluding VAT) £12.95 
Dimensions: 85 x 60x25mm 
Operating Voltages: 18-30VDC at lima 

High definition SO* quadraphonic decoder 
Fully built home constructor module 
featuring wide band matrix decoding circuit 
board with integrated power supply, switching, 
master gain and exclusive rear level control. 
Recommended retail price (excluding VAT) £21.95 
Dimensions: 165x140x26mm 

Operating Voltages : 110-240VAC at 3watts 

Specifications 
Input Impedance 

Output Impedance 
40KOhms 
<3000hms 

Phase Shift Network 90110 20Hz-18KHz 

Nominal Gain Unity 

Frequency Response ±1dB 
Nominal Input Level 

5Hz-100KHz 
250mV rms 

Nominal Distortion 0.025% 
Clipping Point 

Distortion before Clipping 
Front Separation 

2.5V rms 

0-08%max. 
>60dB 

Rear Separation >20dB 

Tate Audio Transmission Equipment Limited . 

5-7 Covent Garden Cambridge CB1 2HS England 
Telephone 0223 67873 Telex 81640 

Reg. No. 105 9584 

The only way to really understand the difference 
between ordinary stereo and SQ Quadraphonic sound 
is to hear it. However, if you remember the difference 
between mono and stereo upon hearing it for the first 
time, multiply the recollection of that experience by a 
factor of ten and you will be able to appreciate what is 
in store for you when you first hear SQ Quadraphonic 
sound. r 

Please send tate2 at £14.25 each (including VAT) 

tate4 at £24.15 each (including VAT) 

I enclose cash /cheque/money order 

Name (BLOCK LETTERS) 

Address 

"TM CBS Inc. **TM Victor Japan 
PW93 L J 
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You'll hardly 
be ablç.to 

believe your 
ears! 

Can you really get 
sound quality like 
this FOR LESS 
THAN £18? 

YES, YOU CAN! 
WITH THE NEW 

STEREO 
1 

Until now, richly satisfying sound has always cost a richly satisfying price. But not 
any more! For an almost unbelievable £17.95, you can have Stereo 21-audio for the 

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

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

College Chapel or the return of a Beatle ... 
everything from a prettily fluting baroque 

organ to the newest pop group at full 
throttle-STEREO 21 does them 

all justice! 
And have you ever seen a handsomer 

audio installation? Compact enough 
to go in a university student's bedroom - 

study, elegant enough for the suavest 
penthouse pad in Town, STEREO 21 

offers you all the pride of possession as 
well as a thrilling musical experience! 

Top-quality amplifier, BSR turntable, match- 
ing speakers. Deck and speaker cabinets you 

simply wrap round and glue to build. Screw 
in the amplifier and connect up (all push 
fit no soldering whatsoever), so simple 

literally anyone can do it. Except for glue 
and panel pins all parts supplied in- 
cluding full instructions-all for £17.95 

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

it all off-a money -back 
Guarantee if your pleasure in 
STEREO 21 is not complete! 

Personal shoppers and mail order price 

£17-95 plus fI.50p- 
Diamond stylii, if required, £1 .37 extra 

R 
P. 

Ici 

Just think-in only a few days 
you could be giving your ears 

the treat of a lifetime-AND 
introducing your envious friends 

to STEREO 21 ! 

RADIO AND TV COMPONENTS (ACTON) LTD 2IC HIGH STREET 

ACTON, LONDON W3 6NG 323 EDGWARE ROAD, LONDON W2 

Mail orders to Acton. Terms C.W.O. All enquires Stamped Addressed Envelope 

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

VISCOUNT Ill now gives you an imposing 20 watts per channel -and the price quoted is 
actually INCLUSIVE OF VAT! 
The money's important, of course, but not nearly so important as value for money! And that's 
something you get in abundance with VISCOUNT Ill. We design it ... we make it ... we sell 
it direct to you -passing on all the economies that come from cutting out middle -men! That's 
the only way you can get so much quality for so little money! 
The unique VISCOUNT Ill amplifier, plus the Garrard SP25 Mk III deck, plus the magnificent 
Duo Type Ill matched speakers (or Duo Type 11 for a small room) give you an audio installation 
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en- 
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli- 
fier you'll find all the facilities you need -volume, bass, treble and balance controls, plus 
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket 
on the back. - 
The heart -stopping timbre of Tom Jones at his most virile ... the last lingering harmonics of a 
solo performance by Heifetz or Menuhin... , the pathos and the panache of Liza Minelli .. the 
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist - 
hear every nuance with a fidelity that you have never experienced before! 
Come and hear VISCOUNT Ill! If it's inconvenient to travel, buy by post in the confidence 
that you won't be disappointed (and with a 24 -carat Money -Back Guarantee to give you extra 
reassurance). Don't settle for second-best! 
SPEAKERS: Duo Type II Size approx. 17in X I0J:in X en. Drive unit I3in x 8in with 
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14.00 a pair + £2.20 
p. & p. Duo Type III Size approx. 23;ín X I l in X 9¡in. Drive unit approx 13fin x 8}in 
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer 
cabinet. £32.00 a pair -I- £3.30 p. & p. 

PRICES : SYSTEM I 
Viscount Ill R102 

amplifier £24.20 + £I p & p 
2 Duo Type II speakers El4.00 + £2.20 p &p 
Garrard SP25 Mk Ill STILL ONLY Q' COMPLETE 

with MAG. cartridge 
/plinth & cover £18.00 + £1.75 p & p 

total £56.20 
Available complete £49,00 for only 

PRICES :SYSTEM 2 
Viscount R102 

amplifier E24.20+LI p & p 
2 Duo Type 111 speakers £32.00 + £3.30 p & p 
Garrard SP25 Mk III with 

MAG cartridge 
plinth & cover 

total £74.20 

Available complete 
for £65.00 P & P 

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

suitable for 12 volt 
working on both negative and 
positive 'earth vehicles. It covers 

'the full medium and long wave 
bands. It is permeability tuned and 
sturdily constructed. Output is a full 2.5 
watts into an 8 ohms speaker. But the Tourist 
PB will operate into any loud -speaker from 8 to 15 ohms. 
Apart from the output stage, which is an integrated circuit, the only other 
electronic components that need soldering are some capacitors, resistors, 
etc. The kit includes a pre -built RF tuner unit, and fully modulised IF 
stages which are pre -aligned before despatch. As well as electronic com- 
ponents this kit also contains 2 diamond -spun aluminium knobs, elegant 
matching front panel, dial, washers, screws and wire. 
The Tourist PB can be mounted in any standard size dash panel and it has an 
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4tin deep. 
Circuit diagram and comprehensive instructions 55p free with parts. 
Fully retractable and lockable car aerial £1.37 post paid. 
CAR RADIO KIT £6.60 p and p. 55p. Speaker with baffle and fixing 

strips £1 65, + 23p p. & p. post free if 
bought with the kit. Send stamped addressed envelope for leaflet. 
If you can solder on printed circuit board, you can build this push-button 
car radio kit. it's simple -just follow the step-by-step instructions. 

SOUND 50 45 WATT MONO AMPLIFIER. Ideal for Disco. 
Output Power: 45 watts R.M.S. (Sine Wave). 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. into 470K. 
Size: 194- x 10f x Bins. Amplifier £31 -35 output for 3, 8 and 15 ohm 
speakers. + £1.65 p. & p. 

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

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

Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide 
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.) 
All 250mV sensitivity. Output 20 watts into 8 Sl 1 15'0 

p' p' & 6Op (suitable for IS S!,.) Size approx. 121 x 6 x 34 ins. ár Y Y 

UNISOUND MODULES 
ONLY £7.64 + 55p. p & p 
For the man who wants to design his 
own stereo -here's your chance to 
start, with Unisound -pre -amp, power 
amplifier and control panel. No solder- 
ing -just simply screw together. 4 
watts per channel into 8 ohms. Inputs: 
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. 

IN -CAR ENTERTAINMENT 
AT HOME - 

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

the fabulous Stereo 21 and the Unisound Modules £9.90 
& will accept this unit, simply connect up. a7 plusp. P. 
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Come and listen 
at the year's 
most exciting 
exhibition 
Join thousands of Hi-Fi enthusiasts in an 
atmosphere that will set your ears tingling 
with excitement. The t973 Audio Festival and 
Fair looks like being the best yet-and will run 
up to and include Sunday. The international 
giants of the Hi-Fi industry will be there - 
showing the latest specialist equipment: unit 
audio, tape recorders (cassette, cartridge and 
reel-to-reel), loudspeakers, tuners, 
receivers, amplifiers, radios, tapes and discs. 
There will be continuous demonstrations in 
specially constructed Audio Studios - and the 
Sunday Mirror is giving away £500 worth of 
equipment as prikes in exciting competitions. 
Don't miss this great event. 

TWE 1973 
INTERNATIONAL 

AUDIO 
FESTIVAL arm MIR 
Sponsored by the Sunday Mirror 

OLYMPIA London 
Tuesday 23 October to 
Sunday 28 October 
Weekdays 10 am to 9 pm 
Sunday 11 am to 7 pm 
Admission 45p 

ELECTRONIC 

ORGAN 

KITS 

*Portable -4 octave keyboard with 10 voices, 3 pitches- 
vibrato, £145.29. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 

accompaniment. Vibrato, built in amplifier and speaker 
£250.93. *Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, £406.00. *Console 
-2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Systain, Reverberation, Percussion, 

3 Couplers, etc., at £572.55. 
V.A.T. please add 10 %-show separately on order. 

ALL COMPONENTS CAN BE BOUGHT SEPARATELY. 
SEND 50p FOR LATEST CATALOGUE WHICH IN- 
CLUDES SPECIALIZED COMPONENTS, HI-FI EQUIP- 
MENT, ELECTRICAL HOUSEHOLD APPLIANCES AND 
MUSICAL INSTRUMENTS. 

ELVINS ELECTRONIC 

MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE ROAD, LONDON, S.W.I8 
TEL: 01-870 4949 
ALSO AT BRETT RD., HACKNEY E8, TEL. 986 8455 

A special 
ssage to the Fum 

ingered Freds among si ,t 

NEW STEP-HENSP[AKERS 
A new range of loudspeaker kits and cabinets with a 
style and specification for every purpose. You'll be 
cheating a bit if you tell your friends "made it myself". 
We supply superb craftsmen built fully finished cabinets 
in beautiful stain and scuff resistant vinyl in white or 
teak. 
Just fit the speaker cloth (supplied) and screw in your 
speaker. 

HIGH QUALITY 
AT LOW COST 
Send for our free booklet 
" Choosing a Speaker " 

STEPHENSPEAKERS, 
WILMSLOW AUDIO, Dept. 'PW', Swan 
Works, Bank Square, Wilmslow SK9 1HF 
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ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, 
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF 
AND LOCAL STATIONS ALSO AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic 
Aerial, can be angled and rotated for peak short wave and VHF listening. Posh Pull output 
using 600mw Transistors. Car Aerial and Tape Record Sockets. 10 Transistors plus 3 
Diodes. Fine tone moving coil speaker. Ganged Taming Condenser with VHF section. 
Separate coil for Aircraft Band. Volume on/oß. Wave Change and tone Control. Attractive 
Case in black with silver blocking. Size 9" x 7" x 4". Easy to follow instructions and 
diagrams. Parte price list and plans 30p (FREE with parts). 

ROAMER 

EIGHT 

MkI 
NOW WITH 
VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, MW2, LW, SW1, SW2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. 9 transistors plus 3 diodes. Fine tone 
moving coil speaker. Air spaced ganged tuning con. 
denser. Volume/on/oft, 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 255 (FREE with parts). 

Total building cost .Ls .68 P. p. & 
(Overseas P. & P. £1.05) oTi V Irae. 47p. 

POCKET 

FIVE 
8 Tunable Wavebands: 
MW, LW, Trawler Band---._, 
with extended M.W. 
baud for easier tuning 
of Luxembourg, etc. 
7 stages -5 transistors. and 2 diodes, 
supersensitive ferrite rod aerial, fine 
tone moving coil speaker. Attractive black and gold 
cue. Size 55 x 15 x 35in. Plans and parts price 
list 15p (FREE with parts). 

Total building costs .Ls2{O p p & 
(Overseas P. &P. 65p) aTs V Ins.24p 

(Overseas P. & P. £1.06) 

"EDU-KIT 

ROAMER 

SEVEN 

MK IV 

Total building cost 

£9.35 
P. P. & Ins. 629 

(Overseas P. & P. £105) 

7 Tunable Wave- 
bands: MWl, MW2, 
LW, SW1, SW2, 
SW3 and Trawler 
Band. Extra Medium waveband provides easier toning 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24in. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push-pull output. 7 transistors and 2 diodes, 
fine tone moving coil speaker. Air spaced ganged 
tuning condenser. Volume/on/off, tuning and wave 
change controls. Attractive case with carrying handle 
Size 9 x 7 x 4in. approx. Easy to follow instructions 
and diagrams. Parts price list and plans 25p (FREE 
with parts). 

Total building Costs .i@5Q p. p.& 
(Overseas P. & P. £1.05) oTrY s+ Ins. 47p. 

TRANSONA 

FIVE 

5 TRANSISTORS 

AND 2 DIODES `Q 

3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage -5 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, fine tone 
moving coil speaker. Attractive case with red speaker 
grille. Size 65 x 45 x 15in. Plans and part, price 
list 15D (FREE with parts). 

Total building costs r27n P. P. & 
(Overseas P. & P. 69p) obi / Ina 266 

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

Strip: Ferrite Rod Aerial: 2 Plugs and Sockets: 
Battery Clips: 4 Tag Boards: Balanced Armature 

Unit: 10 Transistors: 4 Diodes: Resistors: 
Capacitors: Three 5" 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). 

All parts including j+s®C P.P.a 
Case and Plans dlr I7 Ins. 33p 

FULL AFTER ' Callers side entrance .Laveras" Shop 
SALES e Open 10-1. 2.30-4.30 Mon. -Fri. 9-12 Sat. 
SERVICE PLEASE NOTE: ALL PRICES INCLUDE VAT 

ROAMER 

SIX 
6 Tunable Wave- ^-.,.,,,-""'s 
bands: MW, LW, 
SW1, SW2, SW3 
Trawler,bandplus ^ /. 
an extra Medium _ 

waveband for 
easier tuning 
of Luxembourg 
etc. Sensitive fer- 
rite rod aerial and 
telescopic aerial 
for Short Waves. 
3in. Speaker. 8 
stages -6 transistors and 2 diodes. Attractive black 
case with red grille, dial and black knobs with polished 
metal inserts. Size 9 x 55 x 2lin. approx. Plans and 
parts price list 25p (FREE with parte). 

Total building costs 
P.(Overseas P. & P. £106) £4eV I P3 p 

TRANS 

EIGHT 

8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wave, --- 1 

bands: MW, LW, 
SW1, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. 3in. Speaker. 8 improved 
type transistors plus 3 diode.. Attractive cue la 
black with red grille, dial and black knob, with polished 
metal inserts. Size 9 it 55 x 21in. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive a larger epesker. Parti 
price liet and plane 25p (FREE with pasts). 

Total building costs .ºs a95 P P a 
(Overseas P. & P. £1.05) si`R I. gap 

61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234'52367 
Reg. no. 788372 

I enclose £ please send items marked. 
ROAMER TEN - ROAMER SEVEN 
ROAMER EIGHT TRANS EIGHT 
TRANSONA FIVE D ROAMER SIX 
POCKET FIVE EDU-KIT 

Parts price list and plans for 

Name 

Address 

(Dept. LPW22.) 
ee t nee «I 
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TERMS Retail mail order subject to £1.00 minimum order. 
Cash with order only. Trade and educational establishments 
M/AC on application (minimum £5.00) 
Postage 10p inland, -25p, Europe. 
GUARANTEE: All goods carry full manufacturer's 
warranty. Get in touch today for a complete 
run-down of devices available from SCS (include SAE). 

device of the month ZN414 
-y-5,fi0=0,259 

4,75,. 0,15 0 

it 
4,83 
=0,51 

0,76 
MAX 

12,7 
MIN 

+-0,483 0 

The Ferranti ZN414 is a complete a.m. 
radio circuit which operates 
from 1.1 to 1.8 volts and requires 
only battery, earphones and antenna 
plus a tuning capacitor and two 
decoupling capacitors. The ZN414 
features: medium and long waveband, 
good stability on assembly, no 
setting up of IF coils, plus 
much more. 

o complete a.m radio circuit for just 

SCS COMPONENTS, P.O. Box 26, 
Wembley, Middlesex HAO 1YY. 

The 'Professional' Amateur Supplier 

compatible device 
MF( 40006. 

The Motorola 
-Watt Audio 

Amplifier is 
designed for the 
output stage of 
battery powered 
portable radios. 

*250 mW of Audio Output Power 
* Low Standby Current- 3.5 mA typical 
* Low Harmonic Distortion 
* Reduces Component Count in 

Portable Radios by Two Transformers 
and Two Transistors 

* Eliminates Costly Component 
Matching Requirements 

motorola 1,'4 watt 
audio amplifier 

M FC 4000 

ultiucld 
for high quality joinl 
the Electronics Indust 

New Multieure Solder Creattt 
was designed for jobs where 
second hest will just not do. 
Like manufacturing diodes for 
instance. Or making a tuner 
Chassis. or soldering thick-fdm 

- e.iri uits_ Multicore Solder 
Cream, a finery graded solder 
alloy powder in athixotropic- 
organic vehicle. is easier 
quicker. more economic and 
more reliable than :td 
conventional techniques.' 

Multicnre Solder Cream is 
different. It doesn't spit Or 

r need stirring, it can be applied 
by syringe. automatic 
dispensers or screen printing- 

- giving instant soldering :wall 

IiÍuiucafe 

fond spreadi atmong joints with 
low contact angles. Suitable as 

i temporary adhesive during 
assembly, the clear colour flux 
residue-without s rider 
globules -makes a spection 
easier. There are three types 
of Multb ore Solder Cream 
one of them may be just what 
you're looking for. 

For full information on this 
or any other Mullicore ÿ 
,products, please write on tour( 
:Company's 
letterhead ffi 

direct to: 

ilulticore Solders LtdMnvlands Avenue. letnel?-iempstead, 
HertsiHP2 7E1, Tell f fulfill' Hempstead 3636_ "relax: 82363 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88-108Mcs, with circuit diagram. £2-30p. 
P -C BOARDS (not computer panels) 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 oft 3 transistor £1.60 the three. 
Transistor F.M. Stereo Multiplex Decoder. Size: 5+ x 2;- x 1 . 

As used in well known British stereo units with circuit. £3.75. 
GARRARD SP25 MK. II less Cartridge. £10.00. 

10 COMPUTER PANELS packed withc omponents inclu- 
ding one panel with 2 Power Transistors. £1-00. 

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each 
4 for £1.00. 

All Transistor STEREOGRAM CHASSIS. Medium, Long 
and VHF/FM. 3 Watts per channel S/M rating. With circuit 
service manual. Less tuning -scale which can be obtained from 
well known British manufacturer . £20. 

Colour Translator panels, as used on well known British E.V.R. 
Teteplayer. All new panels and components. Type and contents 
of transistors listed below. Each panel £3.50 each. 
X605..14 off BC148. 2 RCA ca 3054(íc). 1 crystal 4-433618MHz. 
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1, RCA 
ca3045 (ic). 
Z608..23 off BC148. 2 BC158. 
Z612..12 offME4102. 2 BC251B. 1 BFY50, 

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 
controlled heterodyne wave -meter covering 500KHz-10MHz 
(harmonics up to 30MHz) power required 300V DC 15mA.. 
12V 0.3A DC. Test equipment for 62T M/RC. £2 50 each. 

ALL ITEMS INCLUDE VAT 
All items post paid in GREAT BRITAIN 

SURPLECTRONICS_ 
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Choose a Heathkit project .... make your 
spare time more rewarding 

And your first step is absolutely Free-simply send today 
for the latest Hi-Fi/Electronics catalogue from Heath, the 
world leaders in electronic kits. Every model is designed with 
the beginner in mind, and the assembly manuals are famous 
for their clarity and easy to follow step-by-step instructions. 
The latest Heathkit catalogue contains many new kit projects 
that will appeal to you and all our models offer unbeatable 
value for money. Payment is so easy too-choose cash or low 
deposit terms (starting at £2 per month for up to £40 credit). 

Anyone can build a Heathkit model using only a few 
simple tools found in most homes and added to this is a 
technical consultant service both before and after purchase. 

These are just a few of the unshakeable reasons why 
Heathkits are so popular throughout the world. Some samples 
from our range are shown here. 

FREE Catalogue 

LOUDSPEAKER KITS feature fully finished cabinets for 
fast, easy building. 

STEREO HI-FI SYSTEMS and SEPARATES offer state- 
of-the-art performance and design. 

AUTOMOTIVE TEST AND ANALYSER KITS make car 
testing and trouble -shooting a pleasure. 

LOW PRICED TESTERS AND INSTRUMENTS for 
hobbyist and technician. 

PORTABLE RADIOS AND HOME/OFFICE INTER- 
COMS 
DESK AND POCKET ELECTRONIC CALCULATORS 

METAL LOCATORS of advanced solid-state design. 

AMATEUR RADIO AND SWL RECEIVERS etc. 

even a robust BATTERY CHARGER KIT 

And many more models too numerous to mention here. 

Please send me a FREE Heathkit catalogue and 
details of your Cash and Low Deposit terms 

Name 

1 

Address 

HEATH 

Schlumberger 
L 

Heath (Gloucester) Limited,Dept.PW-09-73 
Gloucester GL2 6EE. Telephone 0452 29451 

J 
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RADIO & TV SERVICING 

Essential data for over 1500 
popular models 
With this vast 6 -volume library at your fingertips you 
have all the necessary servicing data you need covering 
álmost every popular model from 1967 to the very latest 
on the market today. And not only radio and TV but 
stereograms, record players and tape recorders too. 
Much of the earlier information on this equipment is 
quite unobtainable elsewhere and Radio & rvServicing 
is now the only available source of technical data. The 
1973 edition, now ready, brings the library right up-to- 
date with abstracts from manufacturers' service 
bulletins issued during the past year. Radio & TV 
Servicing is the only work of its kind -a money -spinner 
that no service engineer should be without. 

VTIO 
BC16 

130 31 
112 564 

115 

C130 

RI31 5 35 
1.2 

R R 
136 137 
ófol 

w101 

1544 

VT106 
BC152 

I4t 

421 

MRF' 
C311r1 
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6 vohime library '6V13 is now tia 
Speedier, more efficient servicing 
means increased turnover ... 
This library is a gold -mine of technical 
information. Six hard -bound volumes giving 
vital data on more than 1500 models of 
Television (colour and mono), Radios, Car 
Radios, Stereograms, Record Players and 
Tape Recorders. More than 4000 pages 
clearly display thousands of circuits, printed 
panel diagrams, component layout diagrams, 
waveform graphs, block diagrams, etc. Over 
800 pages, devoted entirely to Colour TV, 
include installation instructions, new term 
explanations, purity adjustments, colour 
balance, static convergence and a wealth of 
invaluable information. Here, in fact, is all 
the data you need for efficient and speedy 
repair work. 
Your Guarantee 
Sending for these valuable books, even 
though you also enclose your remittance, 
commits you to nothing. Unless you are 
absolutely satisfied you are perfectly free 
to return the set and if you do so within 10 
days of delivery your money will be refunded 
in full and without question. 
How to get your 6 -volume set 
Detach the Order Form below and send it, 
with the appropriate remittance to :, 

Purnell Book Service Ltd., 
Box 20 Abingdon, Berks, 0X14 4H E 

Makes of Colour TV include : 

Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca, Dynatron, Ecko, Ferguson, 
Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, I.T.T./K.B., Masteradio, Murphy, 
Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Electronics, Korting, 
R.G.D., Sony, Telefunken. 

All these makes of Mono TV, Radios,Car Radios, 
Stereograms, Record Players. Tape Recorders: 
Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C Bush, 
Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone, Ecko, 
Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker, Halcyon, 
H.M.V.; Hitachi, Invicta, I.T.T./K.B., JugoElektra, Klinger, Loewe Opta, 
Marconiphone, Masteradio, Monogram, Murphy, National, Nivico, Perdio, Peto 
Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette, R.G.D., 
Roberts' Radio, Robux, Sanyo, Sharp, Sobell, Sony, Standard, S.T.C., Stella, 
Stereosound, Telefunken, Teletron, Thorn, Sanyo, Ultra, Unitra, Van Der Molen, 
World Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waltham. 

Plus such developments as: 
Mullard Integrated, Units, Electronic Video Recording and Reproduction - EVR 

system, Radio Receivers - Car radios, Stereo Multiplex reception, Capacitance 
Diode Tuning, Colour Television Test Equipment - Crosshatch Generator. 
Degaussing Coil, E.H.T. Meter, Colour Bar Generator, Cathode Ray Oscilloscope, 
Power Supply requirements, Alignment, Circuit design. 

1011111111111111111M111111111111111111 
hTo: Purnell Book Services, P.O. Box 20,Abingdon,BerksOX144HE 

Please send me the 6 -volume set of RADIO & TV SERVICING for which 

I enclose cheque/P.O. No. 

payable to Purnell Book Services Ltd. 

for the full cash price of £27.75 

for £10 depositto be followed by 4 successive 
monthly payments of £4.75 (total £29) 

, crossed and made 

tick 

-, appropriate 

box 

I understand that unless I am entirely satisfied I may return the volumes 
in good condition within 10 days and my money will be refunded in full. 

BLOCK LETTERS PLEASE 

Name 

Address . 

TRADE APPLICATION (To be accompanied by Trade Order) 

Please supply __ _ 6 -volume set(s) of RADIO & TV SERVICING at 

£27,75 per set. (Credit 30 days) 
BLOCK LETTERS PLEASE 

Name 

Company 

Signature 

IMPORTANT: Individual volumes are available on application. 

Please return entire form. Available U.K. only ' 

Purnell Book Services Ltd. Peg London 958963.49 Poland St., London WI 
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Global% GOLDEN 
4uarautee 

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

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

COVERED BY WANUFACTUVERS 12 MONTHS 
GUARANTEE. 

ALL PRICES ARE INCLUSIVE OF V.A.T. 
TURNTABLES 

Please add 95p P. & P. & Ins. 
BSR MP60 £8.35 
Garrard SP25 Mk Ill £8.70 
Garrard SL65B £1230 
Garrard AP76 
Garrard 401 
Garrard Zero 100 ogle. 
Garrard Zero 100 auto, 
Goldring GI85/P&C 
.Goldring GIOIP/P&C 
Goldring GL72 
Goldring GL72/P 
Goldring GL75 
Goldring GL75P 
Goldring GL75 Lid 
Leak Delta 
Pioneer PL I 2 
Thorens TD125 
Thorens TD125 AB 
Thorens TDI60 AB&C 

£1645 
£22.45 
£3055 
£3320 
£5935 
£1940 
£2195 
£2855 
£2740 
£33.95 
£3.85 

£4420 
£35IO 
£54.15 
£8140 
£44.90 

Wharfedale Linton with cart. £2500 

SPEAKERS 
£1 65 for P. & P. (per pair) 
Amstrad Acoustra 1500 £27.95 
Amstrad Acoustra 2500 £31.95 
Apollo 138 £1405 
B&W DMX 5 £41-65 
Celestion Ditton 15 £45.90 
Celestion Ditton 44 £7490 
Goodmans D/Maxim £39.70 
Goodmans Mezo 3 £49.70 
Goodmans Havant £34.45 
Keletron LS 100 £2030 
Leak 150 £3275 
Sinclair Q16 £10.95 
Sinclair Q30 £3060 
Wharfedale Denton II £2570 

TUNER/AMPLIFIERS 
Please add £1.10 P. & P. & Ins. 
Alpha FR 3000 £61 .35 
Goodmans Module 80 ' £5990 
Goodmans Mod. 80 Corn. £10775 
Goodmans Mod. 90 £7465 
Goodmans One -Ten £86.65 
Leak Delta 75 £10775 
Rogers R/brook cha. £62.30 
Rotel 150A £45.90 
Rotel 200A £58.95 

CARTRIDGES 
Please add lip P. & P. & Ins. 
Goldring G850 £2.85 
Goldring G800 £3.70 
Goldring G800E £6.45 
Goldring G800SE £12.15 
Shure M3D £3.15 
Shure M44E £4.40 
Shure MSSE £5.00 
Shure 75ED Type 2 £9.35 
Shure VIS £2595 
Shure M75E) Type 2 £8.10 

All prices Correct 
at time of press 

E. & O. E. and ore 
subject to 

alterations. 

Global 10+10 
Global 20+20 
Leak Delta 30 
Leak Delta 70 
Metrosound ST2OE Mk 11 

Metrosound ST60 
Rogers R/brook Ch. 
Rogers R/brook Ca. 
Rogers R/bourne Ch. 
Rogers R/bourne Ca. 
Sinclair 2000 
Sinclair 3000 
Sinclair 605 £21 -45 
Sinclair PRO 602 x Z30/PZ5 £1640 
Sinclair PRO 60 2 x Z30/PZ6 £1945 
Sinclair PRO 60 2 x Z50/PZ8 

Trans. £25.25 
Sinclair AFU (Filter Unit) £4.95 
Sinclair Stereo 60 Pre -amp £7.35 
Sinclair IC 12 (Int. Ciro.) £2.20 
Sinclair Z30 Amp. £3.85 
Sinclair Z50 Amp. £4.50 
Sinclair PZ5 Power Supp. £4.20 
Sinclair PZ6 Power Supp. £6.15 
Sinclair PZB Mains Trans. £4.95 
Sinclair PZ8 Power Supp. £6. I5 

TUNERS 
Please add 93p P. & P. & Ins. 
Alpha Highgate FT ISO £33.30 
Amstrad Multiplex 3000 £2480 
Leak Delta FM (Cased) £4745 
Leak Delta AM/FM £5645 
Metrosound FMS 20 Mk 11 £34.85 
Rogers R/brook FET4 (Cha.) £29.50 
Rogers R/brook FET4(Cased) £31.90 
Rogers R/bourne FET4 

(Cased) £41 -25 
Sinclair PRO70 Mod. £14.90 
Sinclair cased tuner £26.15 

SPEAKER UNITS 
Wharfedale Unit 3 £15.60 
Wharfedale Unit 4 £2725 
Wharfedale. Unit 5 £3960 

FANTASTIC OFFER 
GARRARD SP25 Mk III. 
Goldring G800. Teak finish, 
plinth and tinted cover with 
mains lead and DIN plug and 
screened lead. All fully wired. 
Please add £1.75 £14.20 for P. & P. and Ins. 

AMPLIFIERS 
Please add 95p P. & P. & Ins. 
Amstrad 8000 Mk II £16.45 
Amstrad IC2000 £2880 
Amstrad Integra 4000 £23.50 
Alpha Highgate FA400 £39.05 

£19.75 
£25.20 
£51 '05 
£63.25 
£2960 
£5085 
£4115 
£44.50 
£54.25 
£5690 
£24-15 
£31.00 

PLINTH AND 
COVERS 

£3.02* 
For Gar- 
rard SP25, 
2025 TC, 
3000. BSR 
McDon Id 
MP60 £3.08 P. & P. 71p. For 
AP76, L72B, SL95B, etc. 
£4.51+71pP.&P. 

Dept (Pw9)174 Pentonville Road, London, 111. Telephone 01-278 1768 
Or: 4 Nigh View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01.5501086. 
Open Monday to Saturday 9.30 a . to 

D C 
6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS 
Order th canhdence Se d Postal 

OrderCneque. 

Money Order. Bank Draft. Giro or Cash by Registered 
Mail. CALLERS: Please ote.tnat cheques can only be accepted togetner 
wren cheque cards Inot. Barclay Cardj.. 

2 minutes front KING'S CROSS. EUSTON & ST. PANCRAS 
on main road leading to the East and West Country 

SURPLUS BARGAINS 
The following items are new, BLOWER MOTORS SMALL 
double ended type 6 to 28v DC £1.79. HEAD & MIKE SETS 
for 19 set m.c. type with soft rubber ear pads £1.70. CABLE 
25 core coloured un screened 2 5' 9" lengths for 86p. METER 
UNIT X pointer dual 115 Ua movements for 1155Rx £1.58. 
METER UNIT center reading type scale marked L & R £1. 
TRIMMERS air spaced ceramic 20pf 10 for 55p also ceramic 
dielectric 10/110pf 5 for 55p. MIKES American type T.17 
carbon 100 ohm with press to talke switch £1. HEADPHONE 
matching trans & lead high to low res with 5ft cord & standard 
jack plug 60p. WAVEMETER & OSC unit covers 150 to 230 
Mc/s with charts, spares, inst etc tested £16.50. VOLTAGE 
DIVIDERS ratio 10 & 100.1 20Kv pk wk for use with scope 
okay for T,V. servicing £2.45. 10K ohm pots w.w. type 3 for 
33p C.R.TS type 7BP7A flat face, 6.3 heater blue/yell phosfor 
with base conn, okay slow scane T.V. £1.73. CONTROL 
UNIT with pot core., tuf 1% tond, 3 min valves etc £1 SILI- 
CON DIODES type ZS78 Ferranti 800 PIV at 750 Ma 15 for 
£1.10 METERS battery charger type M.1. 1.5a FSD 66p RADIO 
TELEMETER UNITS 240v I/P L.F. Rx unit approx 120Kc 
with 6 valves, Spk 2, mtrs, tape unit, coin box in neat case, 
with circ and mods for 200Kc radio 2. £4.18. SELSYNS for 
use on 115v 50c/s supplied in pairs with a 360' scale & pointer. 
£4. METER UNIT vehicle press gauge elec operated scale 
0 to 120 with mt brk 44p. LAMPS & NEONS 24v double fil 
type 14 watt ea with silvered refector 5 for 65p. Neons wire 
ended type 1/25th watt size 1 x f" req 470K res for 240v 10 for 
55p. BATTERIES Aircraft type unspillable 24v 25 amp/Hr 
can be spilt to make 2 12v if req with inst £12.25. TRANS- 
FORMERS all 230v pria. H.T. type sec 1125-0-1125v at 565Ma 
£7.70. H.T. type sec 415-143-0-143-415 at 360 Ma on 415 and 
120 Ma on 143v £3.25. L.T. type sec 27v 41 amps cont £13.20. 
TAG STRIPS solder type 24 way 20 for 55p. The following 
items are ex equip. SELECTOR UNIT with 24v mtr., gears, 
large 24 way swt, meter 1 ma 2.1sq, all in usefull case size 
12 x 6 x 7"£2.70. RADAR TEST SET with 3" tube VCR138, 
4" dia 50 Ua meter, Klystron, 21 misc valves min & octal all in 
case size 17 x 11 x 16 contains high cycle P.U. good basis for 
building stop £10.45. VIDICON CAMERA TUBES graded 
according to scan marks, by E.E. & E.M.I. data supplied £9 & 
£6 ea. PANEL METERS supplied as they come all service- 
able 4 different for £1.25 METAL CASES size 9 x 7 x 5" inc 
lid, fitted handle & feet, painted grey 86p also 9 x 3f x 3" with 
parts finish black 64p 
RX UNIT motor tuned approx 180 to 240 Mc/s with 1.F. strip, 
24v mtr etc £3.15. METERS 500Ua scale 0 to 5 1#" osd on 
panel with swts £1.25 also 1 Ma fsd with special scale mark- 
ings 21 Rd 81p also 500 Ua 2f OSD scale 0 to 5 £1.20. DIODES 
type Ferranti ZR22 200 P.I.V @ 8 amps 4 for 66p. PANEL ASS 
with 18 200 P.I.V. 1.5a diodes & misc parts 88p. I.F. STRIPS 
45Mc/s with 6 valves, plugs etc £1.40. RX UNIT R4187 xtal 
controlled Rx covers 2.8 to 18 Mc/s in 3 bands, double con- 
version req, 24v DC supplied with circ and some notes also 
3 xtals for testing £9.90. TRANSFORMERS H.V. 230v 
pria, sec 2.8Kv @ 600 Ma Biphase £14.63. RELAYS mina- 
ture12v2p c/o fx}x;"2 for 66p. 
INVERTOR TRANS. 12v to 300v C 150 Ma with circ. £1.90. 

ALL THE ABOVE PRICES INC. CARR./ 
POST & V.A.T. S.A.E. WITH 
ENQUIRIES, AND FOR LIST 

A. H. SUPPLIES 
57 MAIN ROAD, 

SHEFFIELD, S9 5HL 

PHONE 444278 (0742) 
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LARGE STOCKS 

ATTRACTIVE DISCOUNTS 

DEPENDABLE SERVICE 
Everything brand new & to makers specs. 

ELECTRfWAUJÉ 
Electronic Component 

Specialists 
TRANSISTORS BY 
SIEMENS AND 
NEWMARKET 
2N3055 npn silicon power 60p 
AC153K pnp germanium low power 829 
AC176K npn germanium low power 829 
AD161 npn germanium medium power 42p 
AD162 pnp germanium medium power 40p 
AF739 pnp germanium UHF 49p 
BC 107 13p; BC108 120; BC109 13p; ). 
BC167 11p; BCI68 10p; BC169 lip J 
BC177 21p; BC178 19p; BC179 21p; Ì 
BC227 12p; BC258 llp; BC259 18P f 
Standard groupings available. 
BD135 npn med power 87p 
BD136 pnp med power 88p 
DIODES 
0A90, OA91, 0A95 Gaels 6p 
OA200 9p; OA202 10p 
Other semiconductors 
AC128 179; AF117 32D 
BFY51 1.91) 

Full lists and technical data will he found 
Catalogue No. 6. See also amendments list. 

in 

SIEMENS' 
THYRISTORS 

ZENER DIODES full range E24 values: 400mW: 2.7V to 
36V, 14p each; 1W: 6.8V to 82V, 210 each; 1.5W: 4.7V 
to 75V, 49p each. Clip to increase 1-5W rating to 3 watts 
(type 266F) 4p. 

ELECTROLYTIC CAPACITORS 
AXIAL LEAD Prices subject to amendment by the manufacturer. 
Rated voltage: 8V 8.8V 10V 18V 26V 40V 62V 
Capacity µF 

0.47 IUD 

1.0 109 
2.2 10p 7p 
4.7 10p 7p 89 
10 79 

. 
8p 7p 

22 7p 7p 79 7e 
47 7p Sp 7p Sp 7p Sp 
100 89 7p 7p 79 7 9p llp 
220 7p 8p 8p Op Op 10p 170 
470 8 9p Op 10p 129 17p 249 
1000 10p 12p 129 179 209 24p 40p 
2200 149 17p 22P 259 887 407 
4700 25p 289 87p 41p 54p 
10,000 409 43p 

RESISTORS 10%, 5%, 2% 
Code Power Tolerance Range 

C 1f20W 5% 82 II-220K fl 
C 
C 
C 

1/8W 
1/4W 
1/2W 

5% 
5% 
5% 

4.7 2-470K R 
4.7 i2 -10M Ll 
47 0-10M SZ 

C 
MO 

1W 
1/2W 

5% 
2% 

4-7 f1 -10M il 
10 S? -1M R 

WW 1W l0%f1/20 0-22 f2-3.9 n 
1 f2 -10K 12 

WW 7W 5% 111-10K fl 

100V 

7 
7D 
Sp 
79 
89 
Op 

12D 
19p 
27p 
93p 

Polycarbonate 
-5%Tolerance 
250V up to 0.1µF: 100V/01µF and 
above. 
0.01; 0.012; 0.015; 0.018; 0022; 
0027; 0033; 0047; 0056; each 49. 
0068; 0082; 0.1; 0.12; 0.15 each 4D. 
0.18; 22; each 5p. 
0.27; 0.33; 60. 0-39 7D. 0.47 Sp. 0.5810p. 
0.68 llp. le 13p. 
Prices subject to amendment by the 
manufacturer. 

SILVERED MICA non -polarised 
capacitors in 34 values from 2.2 pF 
to 680 pF, each Op 

Codes: C-carbon film, high stability, low noise. 
MO-metal oxide, Electrosil TES, ultra low noise. 
WW-wire wound, Plessey. 

Valuer: 
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 
and their decades. 
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 
62, 75, 91 and their decades. 

Values 
available 

E12 
E24 
E72 
E24 
EE12 
E24 
E12 
Elß 
E12 

1 ro9 10 ro99 100 uD 
free note below) 

9 8 1.5 
1 09 0-75 nett 
1 0.9 0.75 nett 
1.2 1 0.9 nett 
2.5 2 1.8 nett 
4 2 S nett 
7 7 8 
7 7 e 
9 9 8 

Prices are in pence each for quantities of the same 
ohmic value and power rating. NOT mixed values. 
(Ignore fractions of one peony on total value of 
resistor order). 

* Please remember to add V.A.T. to your order. 

DIN PLUGS & SOCKETS 
by Hirshmann, 4A ratine 

2 way L8-socket 10p; plug 129.3 way acr. socket 109; 
plug 120. 5 way sere socket 12D; plug 15D. 

If you have already got your No. 6 catalogue and want to 

Tenon, latest additional items and price amendments, send 
S.A.E. for special supplementary list 

TRANSISTOR 
ACCESSORIES 
To3 cover 7p 
Heat sinks 1°C/w, type 6W1, undrilied 6011 

SWITCHES 
1011C 8P8T 
toggle 202: 
409 DPDT toggle 
29p. (These are chrome plated 
2.15A rating) 
7201 Sub -miniature DPDT 
250V a.c)2A 48p 

ROTARY SWITCHES 
Radiospares Miniature Maka-switch (in assembly kit form) 
Shaft 48p. 
Wafers, MBB-2P5W, 1P11W: 1311M-1PIIW. 2P6W, 
3P4W, 4P3W, 625W, each, 89. 

WAVECHANGE 
SWITCHES AM -Y' 1P12W, 2P6W, 324W, \\p_ 
4P3W, each 24p 

ELECTROVALUE 

KNOBS 

Fla. 

F19. 

K84 

All grub screw Stting for 5" shafts. 
Black. For other types-see 
Catalogue No. 6, P.54 

F13. 

F.24 (20mm) pack of 2 8211 
F.13 (26mm) pack of 2 8SD 
F.12 (33mm) pack of 2 40p 
F.19 (20mm) pack of 2 32p 
F.18 (26mm) pack of 2 889 
F.17 (38mm) pack of 2 409 

KB.4 (20mm) pack of 4 40p 
K.30/3 (17mm) aluminium, each 249 

K30/3 

POTENTIOMETERS 

Type bene 

Rotary carbon track, double wiper 
SINGLE P20 lin 100 f2 to 2.2M 
12p, P20 log 4.7K O to 2.2 meg. 12p 
JP20 Log, 4-7K 0,to 2.2Mí1 12p, 
Dual gang lin 4.7KS1 to 2.2mí2, 
42p; Dual log, 47Kí1 to 22mí1 
42p; Log/antilog, 10K, 22K, 
47K, IM i2 only 42p; Dual anti - 
log, 10K only, 42p. Any type 
with 2A D.P. mains switch, 
12p extra. 
Only decades of 10, 22 & 47 avail- 
able in ranges quoted. 

DUAL CONCENTRIC DP20 In any 
combination of P20 values, 60D; 
with switch, 72p. 

SLIDER 
Lin or log. 10K to lmeg. in all 
popular values, each 26p. 
Escutcheons-White, grey, black, 
10p each. 
Control knobs: blk/white/red/yel/ 
gr./blue/dk. grey/lt. grey, each 5p. 

CARBON SKELETON PRE-SETS 
Small high quality, PR lin: 10012 
2200, 47012, 1K, 2K2, 4K7, 10K, 
22K, 47K, 100K, 220K, 470K, 1M, 
2M2, 5M, 10M f2. Vertical or 

Slider horizontal mounting, 5p each. 

IT'S ALL IN THE LATEST 
ELECTROVALUE CATALOGUE 

No. 6 (4th printing) contain details 
of 100's of semi -conductors; ICs with - with 
circuit diagrams, R's and C's of 

25p practically every kind, accessories, 
components, tools, materiale, etc. 
information and equivalent tables, 
etc. Well illustrated (96 pages 56"x refund 
e5") 25p. post free with refund voucher voucher for 25p. allowable on orders 
over £5 or more. 

All items offered for sale in accordance with our Stated 
terms of business, copy of which available on request. 
Prices quoted DO NOT include V.A.T. 
Orders from U.K. customers must be accompanied by 
an additional 10% of nett value for V.A.T. 

DISCOUNTS Not allowed on nett price items. 

10% on orders for £5 or more, 15% ou orders for £15 or 
more. Prises subject to alteration without prior notice. 

PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E. 

POSTAGE AND PACKING FREE 
SURCHARGE 10p on small mail orders under £2. Overseas 
orders carriage and insurance charged at cost. 

(Dept. P.W. 8) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 

Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475 

ENG. REG. NO. 1047788. R.O. 28 ST. SUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW20 OHR 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

SPECIAL OFFER I ! ! MULLARD ELECTROLYTIC CAPACITORS 
SMALL ELECTRO LYTICS 

071 and 072 Series 

Type No. WorkioltagengV 

Capacitance 
F 

Max.Ripple 
i ppl at 50°C Weight Price 

Ref. No. Capacity Voltage Price 
H8/2 2214 25v 4p 
H8/2A 3-3µf 25v 4p 
H8/3 314 50v 4p 
H8/3A 414 50v 4p 
H8/4 470 25v 4p 
H8/4A 5µf 64v 4p 
H8/5. 514 10v 4p 
H8/5A 514 150v 4p 
H8/6A 101f 10v 4p 
H8/7 104 70v 4p 
H8/8 1614 35v 4p 
H8/8A 1614 16v 4p 
H8/9 2014 6v 2p 
H8/9A 20µf 70v 4p 
H8/10 22µ106 f 0v 4p 
H8/10A 22µf100v 4p 
H8/11 25µf 12v 4p 
H8/11A 244 275v 4p 
H8/12 32µf 15v 4p 
H8/12A 30µ1 10v 4p 
H0/13A 32µf 50v 4p 

Ref. No. Capacity Voltage Price 
H7/4A 64µf 35v SP 
H7/5 804 16v 4p 
H7/6 10014 25v SP 
H7/6A 10014 15v 4p 
H7/7 100µf 25v 4p 
H7/8 125µf 16v 5p 
H7/8A 10014 35v 6p 
H7/9 1000 63v 6p 
H7/9A 1254 4v 4p 
H7/10 125µf 25v 6p 
H7/10A 160µf 2.5v 3p 
H7/11 16014 25v 6p 
H7/11A 150µf 16v Sp 
H7/13A 2000425v 8p 
H7/14 220µf 50v 1Sp 
H7/14A 220µf 16v Sp 
H7/15 220µf 25v Sp 
H7/15A 220µf 35v 10p 
H6/1A 250µf 4v 3p 
H6/3A 320µf 2.5v 3p 
H6/4 320µf 10v 4p 

071 15332 16 3300 2.5 amps loz 15p 
071 15472 16 4700 3.9 amps 1oz 17p 
071 15682 16 6800 5.8 amps 1+oz 22p 
071 15103 16 10000 7-9 amps 21 -oz 27p 
072 15752 16 7500 + 7500 10. 5 amps 3oz 37p 
07215113 16 . 11000 + 11000 13.8 amps 4+oz 49p 
071 16222 25 2200 2.2 amps ioz lop 
072 16502 25 5000 + 5000 9.6 amps 3+oz 37p 
072 16752 25 7500 + 7500 12. 6 amps 41 -oz 49p 
072 17342 40. 3400 -I- 3400 9.1 amps 3;oz 37p 
072 17502 40 5000 t 5000 12.0 amps 4;oz 49p 
071 18681 63 680 2.1 amps loz 15p 
072 18172 63 1650 + 1650 7.8 amps 3oz 37p 
106 107 Seriee s and 

and 1610000 7 amps 2#oz 65p 
10616223 25 22000 17 amps 10oz £1.12 
10617103 40 10000 12 amps 7#oz 94p 
106 18153 63 15000 28 amps 18oz £1.79 
107 10222 100 2200 10 amps 5+oz 74p 
Type No. Voltage Capacitance Weight Price 

H8/14 40µf 25v Sp 
H8/14A 40µ4 16v 4p 
H8/15 47µf 50v 4p 
H8/15A 40µf 35v 4p 
H7/1 50µf 6v 3p 
H7/1 A 5014 10v 4p 
H7/2 5014 50v 4p 
H7/2A 64µf 2.5v ' 2p 
H7/3A 64µf 25v 4p 
H7/4 6414 15v 4p 

H6/4A 330µf 16v Sp 
106/5 330uf 25v 10p 
H6/5A 330µf 35v 15p25p 
106/7 400µf 15v. 5p 
H6/8 470µf 25v 10p 
H6/8A 470µf 35v 20p : 
H6/9A 4004 40v 200 
H6/10 75014 12v Sp 
H6/13A 100014 25v 161 
H5/2A 220004 16v 15P 

51 63 16 16000 102 
51 20 39000 102 

1 12pp 96336 102 0803 25 9000 
102 16502 40 5600 
104 17561 45 20000 

A further 10% discount on lots of 100 of 
Please calculate the weight of your order 
Not over Ordinary Parcels 14.1b16p 

8 oz 
80e 20p 
16z p 
5oz 
10 50p 

any one type. 

and include appropriate postage. 
Not over Ordinary Parcels 
1016 37p 

ALL GOODS PLUS 10% V.A.T. 
21b 21p 
41b 25p 

141b 47p 

22m 67p 

1 
100 á-; WATT RESISTORS 
100 CERAMIC 
CAPACITORS 
100 DIODES 

1 VEROBOARO CUTTER /T1 
5 2- in. x 1 in. x -15 BOARDS i 50 SQ. INS. "ODD PIECES" 
VERO 

20 ASSORTED UNUSED /. 
MARKED. TESTED it TRANSISTORS 
BC108 ETC. 

5 COMPUTER PANELS 
"A. CONTAINING MASSES OF 

DIODES, TRANSISTORS, 
INDUCTORS, RESISTORS 
& CAPACITORS 

POSTAGE 15p i PACK No. 1 POSTAGE 15p l PACK No. 3 POSTAGE 15 15p j PACK No. 5 POSTAGE 25p l PACK No. 7 

TA/o i 100 CERAMIC 
CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

"A 
100 

CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

"A.TRANSISTORISED NAL TRACER KIT 
1S TRANSISTORISED 
SIGNAL INJECTOR KIT 

1 100 RESISTORS 
100 CAPACITORS 
(ASSORTED TYPES) 

POSTAGE 15p I PACK No. 2 POSTAGE 15p j PACK No. 4 POSTAGE 15p I PACK No. 6 POSTAGE 15p i PACK No. 8 

4e, ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 

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

The original circuit employed Germanium Power Transistors 
for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 
components available separately. Case size 4f" x 3är x 2". 
Complete assembly and wiring manual 25p, supplied with de- 
luxe kit only, refundable on purchase of kit. 

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

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

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

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

ORDERING. 

PRACTICAL 
WIRELESS 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WSI Luz 
Tel. Walsall 34365 

P. C. BOARDS 

FOR P.W. PROJECTS 
REVERBERATION UNIT' 

8 WATT AMPLIFIER & PRE -AMP 
LOUDHAILER PRE -AMP & SIREN GENERATOR 

VIBRASON IC GUITAR PRE -AMP 
DIGITRONIC DIGITAL CLOCK 

AND ALSO FOR MANY P.E. PROJECTS 
SEND AN S.A.E. FOR OUR FREE LIST 

(and with all enquiriesplease) 
P.S. We also have components for most of the PCBs. 

PHONOSONICS 
DEPT PW8, 25 KENTISH ROAD, BELVEDERE, KENT, DAl75BW 

MAIL ORDER ONLY 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed- Extras.Tools,transistors, 

build as you learn with meter etc. All supplied. 
the exciting new You could build a 

`Technatron' kit. No radio in weeks. 
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV, 

ELECTRONICS, C & G, TELECOMMS ETC. mm .. - ma ow 1m lilt ma to ma 
I Dept. BPW I 9' Aldermaston Court, Reading RG7 4PF 

Name 

Address I 
I 
I Age CV BPW 19' I 
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100 WATTS! 
* NO EXTERNAL COMPONENTS 

* MECHANICALLY & ELECTRICALLY 

ROBUST 

* INTEGRAL HEATSINK 

* HERMETICALLY SEALED UNIT 

* ATTRACTIVE APPEARANCE 

* LOW COST 

* BRITISH BUILT 

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power 
Amplifier. 
COMPLETE: because the HY200 uses no external components! 
COMPLETE: because the HY200 is its own heatsink! 
By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total 
component integration. The use of specially developed high thermally conductive alloy 
ànd encapsulant is responsible for its compact size and robust nature. 
The module is protected by the generous design of the output circuit, incorporating 
25amp transistors. A fuse in the speaker line completes protection. 
Only 5 connections are provided, input, output, power lines and earth. 
OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE: 
10kí. INPUT SENSITIVITY: ODbm (0.775volt RMS). LOAD IMPEDANCE: 4-16e. 
TOTAL HARMONIC DISTORTION: less than 0.1% at 100 watts, typically 0.05%. 
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE: 
10Hz-50KHz +1Db. SUPPLY VOLTAGE: +45volts. APPLICATIONS: P.A., Disco, 
Groups, Hi-Fi, Industrial. PRICE: £14.90 inc. VAT & P&P. Tracte applications welcomed. 

CROSSLAND HOUSE NACKINGTON CANTERBURY. KENT 

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

where applicable. 
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BRAND NEW FULLY GUARANTEED DEVICES 
Type Price p 
A0107 22 

Type Price p 
AD161 37 

Type Price p 
BC145 50 

Type Price 
BD133 

p 
72 

Type Price p 
BF182 44 

Type Prim p 
MAT120 21 

Type Prim p 
20308 39 

AC113 22 AD162 37 130147 11 BD135 44 BF183 44 MAT121 22 20309 89 
10115 26 AD161 & BC148 11 B33156 44 BF184 28 MPF102 46 20339 22 
10117K 22 AD162 (MP) B0149 18 B1137 50 331185 33 MPF104 41 2G339A 18 
AC122 13 61 BC150 20 BD138 55 BF188 44 MPF105 41 20344 20 
AC125 19 ADT140 55 BC151 22 ßD139 81 131,194 13 0019 39 20345 18 
A0126 19 AF114 27 80152 19 BD140 66 BF195 13 0020 70 20371 18 
AC127 19 AF115 27 BC153 31 1313155 88 118196 18 0022 42 2037113 13 
AC128 19 AF116 27 BC154 33 BD175 66 BF397 16 0023 46 20373 19 
10132 
AC134 

16 
16 

AF117 27 
AF118 39 

BC157 
BC158 

20 
18 

BD176 
BD177 

86 
72 

BF200 
138222 

50 
105 

0024 
OC6 

62 
de 

20374 
20377 

19 
33 

.AC137 16 
16 

AF124 33 
AF125 28 

BC159 
BC160 

13 
50 

B1178 
BD179 

72 
77 

BF257 
BF258 

50 
88 

0028 
0028 

28 
55 

20378 
20381 

18 
18 .AC341 

10141K 19 AF126 31 BC161 55 BD180 77 BF259 94 0029 55 20382 18 
.10142 16 AF127 31 130167 13 B1185 72 131,262 61 0035 46 20401 33 
AC142K 19 AF139 33 BC168 13 BD186 72 BF263 61 0036 55 20414 33 
AC151 17 AF178 33 BC169 13 13D1ß7 77 BF270 89 0041 22 20417 28 

. 

AC154 22 A8179 55 BC170 13 1313188 77 338271 33 OC42 27 21388 39 
AC155 22 AF180 55 BC171 16 BD189 83 138272 88 0044 16 2N388A 61 
A0156 22 AF181 50 130172 16 ßD190 83 1382,73 39 0045 14 21404 22 
A0157 27 AF186 50 BC173 16 BD195 94 BF274 39 0070 11 2N404A 31 
AC165 22 AF239 41 BC174 16 1313196 94 BFW10 66 0071 11 2/4524 46 
AC166 22 AL102 72 110175 24 B1197 99 BFX29 80 0072 16 2N527 54 
AC167 22 AL103 72 B0177 21 BD198 99 BFX84 24 0074 16 214598 48 
A0168 27 ASY26 28 BC178 21 BD199 105 BFX85 33 0075 17 214599 50 
AC169 16 A8Y27 33 330179 21 BD20D 105 BFX86 24 0076 17 214696 14 
AC176 22 ASY28 28 130180 27 1313205 88 BFX87 27 0077 28 214697 15 
AC177 27 ASY29 28 130181 27 B13201 88 BFX88 24 0081 17 21698 27 
AC178 31 ASY50 28 BC182 11 B1207 165 BF 150 22 OC81D 17 21699 39 
10179 31 ASY51 28 BC182L 11 1123203 105 13FY51 22 0082 17 31706 9 

A0180 19 ASY52 28 BC183 11 ß13Y20 110 BFY52 22 0082D 17 2N706A 10 
AC180K 22 ASY54 28 1301831 11 138115 27 BFY53 19 QC83 22 21708 13 
AC181 19 ASY55 28 130184 13 88117 50 BPX25 94 0084 22 217711 33 
AC181K 22 ASY56 28 BC184L 13 B8118 77 130X19 17 00139 22 21717 39 
A0187 24 ASY57 28 110186 31 138119 77 BSX20 17 00140 22 233718 27 
10187K 22 ASY58 28 BC187 31 B8121 50 B8Y25 17 00169 28 21718A 55 
.10188 24 AS221 44 BC207 12 ßF123 55 BSY26 17 0C170 28 21726 31 
10188K 22 130107 10 BC208 12 111125 50 130127 17 00171 28 316727 81 
ACY17 28 BC108 10 BC209 13 138127 55 BSY28 17 00200 28 21743 22 
ACY18 22 BC109 11 BC212L 12 BF15'2 81 130129 17 00201 31 21744 22 
ACY19 22 130113 11 1302131 12 ßF153 50 130138 20 00202 31 214914 16 
ACY20 22 130114 17 B0214L 16 BF154 50 BSY39 20 00203 28 21918 33 
ACY21 22 BC115 17 330225 28 18155 77 BSY40 31 00204 28 214929 23 
AC122 18 BC116 17 BC226 89 111156 53 BSY41 31 00305 39 2N930 23 
ACY27 20 ßC117 17 BCY30 27 ßF157 61 BSY95 14 00309 44 211131 22 
10128 21 BC118 11 BCY31 29 13F158 61 BSY95A 14 00P71 48 211132 24 
ACY29 39 BC119 33 BOY32 33 ßF159 86 Bu105 2.20 011812 48 211302 16 
10130 31 BC120 88 BCY33 24 ßF162 44 0111E 55 ORP80 44 211303 16 
1.0Y31 31 110125 13 BCY34 28 18162 44 0400 33 ORP61 44 2141304 19 

AC134 23 BC126 20 130170 16 118161 44 0407 28 P3461 22 211305 19 
ACY35 23 80132 13 130171 20 138164 44 C424 22 P397 48 211306 28 
ACY36 31 BC134 20 BCY72 16 ßF165 44 0425 55 ST140 14 211307 23 
ACY40 19 BC135 13 BCZ10 22 BF107 24 C426 39 ST141 19 211308 28 
ACY41 20 130136 17 BCZ11 28 138173 24 0428 22 TIS43 33 211309 26 
AC144 39 BC137 17 130X12 28 88176 39 0441 33 UT46 30 2141613 22 
AD130 42 BC139 44 BD121 66 138177 39 0442 33 20301 21 211711 22 
AD140 53 BC140 33 BD123 72 BF178 33 C444 39 20302 21 211889 35 
AD142 53 BC141 33 BDI24 66 BF179 S8 C450 24 20303 21 211890 60 
A63143 42 BC142 33 BD131 55 BF180 33 MAT100 21 2G304 27 211893 41 
113149 55 BC143 33 BD132 88 ßF181 33 MAT101 22 20306 44 212147 79 

Type Price p 
212148 63 
212160 66 
212192 39 
212193 39 
2172194 39 
212217 24 
2/2218 22 
212219 22 
212220 24 
2212221 22 
212222 22 
212368 19 
212369 16 
2N2369A 16 
212411 27 
212412 27 
212646 52 
2.12711 23 
2/2712 23 
212714 23 
2312904 19 
2129041 23 
212905 23 
2N2905A 23 
212906 17 
2129061 20 
212907 22 
2N2907A 24 
212923 16 
212924 18 
2/72925 16 
212926(0) 14 
212926(Y) 12 
2N2926(0) 11 
212926(11) 11 
2N2926(8) 11 
213010 77 
213011 16 

AA119 
AA120 
AA129 
AAY30 
AAZ13 
BA100 
BA116 
BA126 
ßA148 
BA154 
BA155 
BASSO 
31100 
BY101 
ßY105 
ßY114 
331126 
ßY127 
ßY128 
B1130 

Type Price p 
213053 19 
213054 51 
2143055 55 
213391 16 
2133911 18 
213392 16 
2/3393 16 
2/43304 18 
2173295 19 
213402 23 
213403 23 
2173404 31 
213405 46 
213414 17 
2143415 17 
213416 31 
213417 31 
213525 83 
213646 10 
213702 11 
213703 11 
2/43704 12 
2173705 11 
213706 10 
213707 12 
2173708 8 
213709 10 
213710 10 
213711 10 
2143819 31 
2173820 55 
2112821 39 
2143823 31 
213903 33 
2N3904 83 
213905 31 
213906 30 
214058 13 

Type Price 
2334059 11 
214060 13 
214061 13 
214062 13 
214284 19 
214285 19 
214286 19 
2N4287 19 
214288 19 
214289 19 
214290 19 
214291 19 
214292 19 
214203 19 
215172 13 
215457 35 
215458 35 
215459 44 
28301 55 
283031 48 
20302 46 
26303 61 
20304 77 
25305 93 
20206 93 
29307 93 
28321 62 
20322 46 
293221 48 
28323 82 
29324 77 
28325 77 
28326 77 
20327 77 
29701 48 
40361 44 
40362 50 

DIODES AND RECTIFIERS 
9 BY133 23 0170 
9 BY 164 55 0179 
9 BYX38/30 46 0181 

10 BYZ1O 39 0185 
11 BYZ11 33 0190 
11 BYZ12 33 OA91 
23 BYZ13 28 0195 
24 BYZ16 44 0A200 
16 BYZ17 39 OA202 
13 BYZ18 39 81)10 
16 BYZ19 81 81319 
15 CG62 , 1134 
17 (02191 Eq.) 6 11341 
13 CG651 131914 
19 (0A70 -0A70 114918 
13 Eq.) 7 1141413 
18 0A5 89 18021 
17 OA5SL 23 18951 
17 0.410 89 
18 0147 8 

1 

1 

LINEAR I.C's-FULL SPEC. 
Price 

Type No. 1-24 25-99 100 up 
BP 201C -01201C 70p 
132701C-9L701C 70p 
BP 7020-S1702C 70p 
13P 702-72702 592 
BP709-72709 402 
BP 709P-µ17090 40p 
BP 710-72710 50p 
BP 711-µ1711 50p 
BP 741-72741 55p 
TA7030 312 

AA 263 779 
TAA 293 992 
TAA 350 £1.872 

59p 502 
55p 502 
552 502 
502 44» 
382 332 
38p 832 
482 44p 
48p 442 
60p 45p 
29p 272 
889 819 
83p 77p 

£1.742 £1.652 

NUMERICAL 
INDICATOR TUBES 

1'1/66 .. 
I %R116 
3015F Minitron 
7,1414 -- 

£1.87 
£1770 
£1.50 

£1.20 each 
I.C. Radio Rec. incl. full cir. data. 
All indicators 0.9 + Decimal point. 
All side viewing. Pull data for all 
types available on request. 

DTL 930 SERIES 
LOGIC I.C's 

Price 
Type 1 25 100+ 
BP930 13p 12p llp 
BP932 141) 13p 129 
BP933 142 132 12p 
BP935 142 18p 122 
ßP936 14p 189 12p 
ßP.944 14p 13p 122 
BP945 289 27p 242 
BP946 13p 12p 112 
BP948 28p 27p 242 
B1'951 72p 662 612 
BP962 132 12p llp 
BP9093 44» 429 892 
131'9094 44p 92p 392 
ßP9097 44p 429 89p 
ßP9099 44p 42p 39p 
Devices may be mixed to qualify 
for quantity price. Larger quantity 
prices on application. (DTL 930 
Series only). 

VOLTAGE REGULATORS 
TO.3 Plastic 0/5 1.5 Amps 
UÁ.7805. 5v. (Equiv. to MVR 5V) 

£1.76 
111.7812. 12, MVR 12V) 

£1.76 

R.T.L. LOGIC I.C's 
Price each 

DUAL -IN -LINE SOCKETS. 
14 & 16 Lead Sockets for use with 
DUAL -IN -LINE I.C's. TWO Ranges 
PROFESSIONAL .5, NEW LOW COST. 

1-24 25-99 100 up PROF. TYPE No. 1-24 25-99 100up. 

1-2000 3ßp 3ßp 292 
TOO 14 pin type 382 309 28p 

12914 382 369 298 
TßO 16 392 352 339 

U L923 55» 312 49p LOW COST No. 
BPS 14 
BPS 16 

17» 
18p 

15p 
1613 

12» 
1ßp 

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

1 25 100+ 1 
817400 017 018 0.15 SN7450 0.17 
9N7401 0.17 0-16 0 15 SN7451 0.17 
817402 0.17 0-16 0-158N7453 0.17 
8/7403 0.17 046 0-159N7454 0.17 
8177404 0.17 0-18 0.15 817460 0-17 
817405 0.17 0-18 0 15 817470 0.82 
8147406 0-39 034 0.31 SN7472 0.32 
817407 039 0-34 0.31 S17473 0.41 
8/47408 0.20 0.19 0-18517474 0-41 
8/77409 0.20 0.19 0.18 S17475 0.50 
8/17410 0.17 0.18 0.18 917476 0.44 
9177411 0.28 0.27 0.268N7480 0-74 
817412 0-39 0.34 0-31 SN7481 £1.32 
817413 0-32 0.29 0-279/47482 0.98 
817418 0.48 0.44 0.429N7483 £1.21 
8177417 0.48 0-44 0.42917484 81-10 
8/47420 017 0.18 0-158N7485 £398 
9/47422 0.55 0.53 0509N7486 0.35 
8167423 0.55 - 0.53 0.509N7489 98.05 
817425 0-55 0.53 0-509N7490 0.74 
817426 050 0-46 0443N7491 51-10 
817427 0-50 0.46 0.44 917492 0-74 
SN7428 0-77 0-72 0-689N7493 0.74 
9/47430 0-17 0-16 0.159N7494 0.85 
317432 0.50 0-48 0448117495 085 
8177423 088 083 0-779N7496 0.98 
9/47437 0.71 0.88 0.66 91674100 81 -82 
8117438 0-71 068 0-613 8N74104 £1.07 
8217440 0.17 018 0.1591474105£107 
817441 0-74 0.71 0849174107 0-44 
817442 0.74 0-71 0-64 8174110 0.61 
9/7443 £1.48 £1.38 £1.32 9174111 £1.38 
8/77444 £1.43 £1.38 £1.32 91674118£1.10 
817445 £1.98 £195 £1.93 93274119 £1.49 
8327446 £1.07 £1.04 0-97 8174121 0.44 
8/7447 £1-10 £I-07 21-959174122£1-54 
817448 £140 £1.07 £1.05 S174123 £8.08 

26 25 
0-16 0.71 
0.16 £1.54 
0.18 £S-97 
0.18 £1.05 
9-16 £1.21 
029 0.27 £1.87 
0.29 0.27 £1.43 
0-39 0.35 £1.43 
0.39 0.35 £1.98 
0.48 0.48 £1.87 
0.43 0.42 £1.87 
0.71 0.84 £4.13 

£1.27 £1.21 £4.18 
0.95 0.94 £2.37 

21.16 £1.05 £2.42 
£1.05 0.99 £3.58 
£3.85 £8.74 £2.42 
0.34 0.38 £1.65 

£5.78 £5.50 £2.84 
0.71 0.64 £2.64 

£1.05 0.99 21.78 
0.71 0.64 05.60 
0.71 0.64 £1.98 
0.82 0.75 £3.58 
0-82 0.75 £2.09 
0.93 0.86 £2.04 £1.98 

£1.76 £1.71 52-09 £2.04 
£1.04 0.97 LÁ.98- £1.98 
£1.04 0.97 £2.88 £2.75 
0-42 0.40 £2.09 £1.98 
0.59 0.559174196£1.98 £1.87 £1.78 

£1.27 £1.21 ßN74197£1.98 £1.87 £1.78 
£1.05 0.99 8174198£8.05 £5.50 £4.95 
£1.38 £1.21 817419926.05 LS -50 £4.95 
0.41 0-383 Terminal Pos Volt Reg- TO.3 

£1.43 £1.21 Plastic 0/P 1.5 Amps. µA7805 
£2.97 22.865V. &µA7812 12V. £278 each 

100+ 1 
0.158N74141 074 
0-159174145£1.85 
0.15817415023-30 
0.15 81774151 21 .10 
0.15 8174153 £1 82 

8174154 £1.98 
81774155 £1 54 
S/47415621 -54 
SN74157 02-09 
8174160 £1.98 
8/74161 £1 98 
8/774162 £4.40 
9174163 £4 40 
814747 64 £2.43 
8/7741.65 22-48 
8174166£3-85 
9174174 22.53 
SN74175 S1 78 
SN74176£275 
S174177£2.75 
5174180£220 
91474181 £6.05 
9174182 82 .20 
81474184£3.85 
81774190 £2.15 
81474191£2.09 
9174192 £2 -15 
9/74193 £2.20 
8174194 £2 97 
8174195 £2 -20 

100i-- 
0-64 

E1.43 
52-75 

0-99 
£1-06 
£1.78 
£1.32 
£1.32 
£187 
£178 
£1.78 
£3.85 
£3-85 
9281 
£287 
2380 
£2.31 
£1.54 
£2.58 
£2.53 
£154 
£5-28 
£178 
£3.80 
£2.04 
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Pak No- Contents Price Pak No- Contents Price 

UICOO=12 x 7400 0.55 U1C46=5x7446 0-55 
UIC01=12 x 7401 0.55 UIC47=5x7447 0-55 
UICO2=12 x 7402 0.56 U1C48=5x7448 0.55 
UIC03=12 x 7403 0.55 UIC60=12x7460 0-65 
UIC04=12 x 7404 0.55 111061=12x7461 0.55 
UICOS =12 x 7405 0.55 UIC63=1207453 0.55 
UIC06=8 x 7406 0.65 111054=12x7454 0.55 
UIC07=8 x 7407 0-55 U1060=12x7460 055 
UIC10=12 x 7410 0.55 UIC70=8x7470 0.55 
UIC13=8 x 7413 0-65 UIC72=8x7472 0-55 
UIC20=12 x 7420 0-65 U1073=8x7473 0.55 
UIC30 =12 x 7430 0-55 U1C74=8x7474 055 
111040=12x7440 0.55 U1C75=807475 0.55 
U1041=5x7441 0.65 UIC76=8x7476 0.55 
UIC42=5x7442 0-65 UI080=5x7480 0.55 
111C43= 5 x 7443 0-55 UIC81= 5 x 7481 0.55 
11IC44 --- 5x7444 0-56 UIC82=5x7482 0.65 
111C46=5x7445 0.55 UIC83=507483 0-65 

-the lowest prices ! 
BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
TI 203713 0071 
T2 D1374 0075 
T3 D1216 OC8ID 
T4 2G381T 0081 
T5 20382T OC82 
TS 2G344B 0044 
T7 20345B OC -45 
T8 20378 0078 
T9 2G399A 251302 
TIO 20417 AF117 

All 55p each pak 

ND 120 NIXIE DRIVER 
TRANSISTOR. 
Suitable replacement for 
BSX 21, C 407, IN 1893 
I20veb. 

1 25 100+ 
0.19 0.17 0.16 

Sil. trans. suitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX 300 55p each. 
Any Qty. 

GP 100 T03 METAL 
CASE GERMANIUM 
Vebo= 80V. Viceo=50V. 
I -C.=10 amps. Ptot= 
30W, hfe=30-170. 
Replaces the majority of 
Germanium power tram. 
sisters in the OC, AD 
and NKT range. 

I 25 100+ 
0.48 0.44 0.40 

GP 300 TO3 METAL 
CASE SILICON 
Vebo= 100V. Viceo =60V 
I.0-=15 amps. Ptot= 
115W. hte=20. 100f T.= 
1MHz. Suitable replace- 
ment for 220 3055, 
BDY 11 or BDY 20. 

1 25 100+ 
0.55 0.53 0.51 

NEW 6th EDITION 
TRANSISTOR EQUIVA- 
LENTS BOOK. A com- 
plete cross reference and 
equivalents book for 
European, American and 
Japanese Transistors. 
Exclusive to BI-PAK- 
99p each. 

A LARGE RANGE OF 
TECHNICAL ANDDATA 
BOOKS ARE NOW 
AVAILABLE EX STOCK. 
SEND FOR FREE LIST. 

UT 46 UNIJUNCTION 
TRANSISTORS 
Direct replacement for 
T1S 43rand BEN 3000 
also electrically equiva- 
lent to 252640 

1 25 100+ 
0.30 A28 0.22 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 2N706/8. BST - 
27/28/95A. All usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
252906, BCY7O. When' 
ordering please state 
preference NPN or PNP. 

£p 
20 For 0.55 
50 For 110 

100 For 1.92 
500 For 8.25 

1000 For 14.301 

SIL. G -P. DIODES Op 
300mW 30..0-55 
4OPIV(Min.) 100..165 
Sub -Min. 500..550 
Fully Tested 1,000. -990 
Ideal for Organ Builders. 

R 2400 TO3 NPN 
SILICON HIGH 
VOLTAGE 
Vebo=250V. Viceo= 
100V. I.0-=6 amps. 
Ptot.=30W. hfe=typ.20 
fT-INDo. 

1 25 100+ 
0.55 0.50 0.44 

ADI6I/162 
PNP 

M/P COMP GERM 
TRANS. OUR LOW- 
EST PRICE OF 60p 
PER PAIR. 

FOR OUR 

AUDIO & 
ELECTRONIC 

COMPONENTS 

See this months 

PRACTICAL 
WIRELESS 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lens end 
NPN Sim. to BP x 25 and 
P21. BRAND NEW. Full 
data available. Fully 
guaranteed. 
Qty. 1-2425-99100 up 
Price ea. 40p 44p 38p 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

£p 
QI 20 Red spot transistors PNP 0.65 
Q2 16 White spot R.F. transistors PNP 0.55 
Q3 4 OC 77 type transistors 0.55 
Q4 6 Matched transistors OC44145/81/8lD 0.65 
Q5 4 OC 75 transistors 0.55 
Q6 5 OC 72 transistors 0.65 
Q7 4 AC 128 transistors PNP high gain 0.55 
Q8 4 AC 126 transistors PNP 0-55 
Q9 7 OC 81 type transistors 0.55 
Q10 7 OC 71 type transistors 0.55 
Q11 2 AC 127/128 Complementary pairs 

PNP/NPN 0.55 
Q12 3 AF 116 type transistors 0.55 
Q13 3 Al' 117 type transistors 0.55 
Q14 3 OC 171 H.F- type transistors 0.55 
Q15 7 252926 Sil. Epoxy transistors 

mixed colours 0.55 
Q16 2 GET880 lose noise Germanium 

transistors 0.65 
Q17 5 NPN 2 x 8T.141 & 3 x ST.140 0.55 
Q18 4 MADT'S 2 x MAT 100 & 2 x MAT 

120 0.55 
Q19 3 MADT'S 2 x MAT 101 & 1 x MAT 

121 0-5S 
Q20 4 OC 44 Germanium transistors A.F 0.55 
Q21 4 AC 127 NPN Germanium transistors 0.65 
Q22 20 NKT transistors A.F. R.F. coded 0-55 
Q23 10 OA 202 Silicon diodes sub -min 0.55 
Q24 8 OA 81 diodes 0.55 
Q25 15 IN914 Silicon diodes 75 PIV 75mA 0.55 
Q26 8 0A95 Germanium diodes sub -min 

IN69 0.55 
Q27 2 l0A PIV Silicon rectifiers IS425R 0.55 
Q28 2 Silicon power rectifiers BYZ 13 0.55 
Q29 4 Silicon transistors 2 x 25696, 

1 x 2N697, I x 2N698 0.55 
Q30 7 Silicon switch transistors 2N706 

NPN - 0.55 
Q31 6 Silicon switch transistors 25708 

NPN 0.55 
Q32 3 PNP Silicon transistors 2 x 2N11.31, 

1 x 2N113S 0.65 
Q33 3 Silicon NPN transistors 2N1711 0.55 
Q34 7 Silicon - NPN transistors 2N2369, 

500MHz (code P397) 0.55 
Q35 3 Silicon PNP TO.S. 2 x 2N2904 & 

1 x 2N2905 0.55 
Q36 7 2N3646 TO -18 plastic 300 MHz NPN 0-65 
Q37 3 253053 NPN Silicon transistors 0.65 
Q38 7 NPN transistors 4 x 253703, 3 x 

2N3702 0.55 

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, designed to simplify Elec- 
tronic calculations features the following scales: - 
Conversion of Frequency and Wavelength. 
Calculation of L, C and fo of Tuned Circuits. 
Reactance and Self Inductance. Area of Circles. 
Volume of Cylinders. Resistance of Conductors. 
Weight of Conductors. Decibel Calculations. 
Angle Functions. Natural Logs and 'e' Functions. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A must for every electronic engineer and enthusi- 
ast. Size: 22 cm x 4cm. Complete with case and 
instructions. Price each: £3.69 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 
Money back refund if not satisfied 

Pak No. Description Price 
£p 

II 1 120 Glass Sub -Min. General Purpose Germanium Diodes . - 0.65 
U 2 60 Mixed Germanium Transistors AF/RF 0.555 
U 3 75 Germanium Gold Bonded Sub -Min. like OA5, OA47 .- 0.55 
U 4 40 Germanium Transistors like 0081, AC128 0.55 
U 5 

U 6 

U 7 

U 8 

U 9 

U10 
1111 

U12 
U13 
U 14 
1115 
U16 
U17 

60 200mA Sub -Min. Silicon Diodes 0.55 
30 St. Planar Trans. NPN like BS -4'95A. 2N706 0.55 
16 Sil. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 10000 -55 
50 Sil. Planar Diodes DO -7 Glass 250mA like OA200/202 0.55 
20 Mixed Voltages, 1 Watt Zeiler Diodes 0.65 
20 BAY50 charge storage Diodes DO -7 Glass 0.55 
25 PNP Sil. Planar Trans. TO -5 like 251132, 252904 - 0.65 
12 Silicon Rectifiers Epoxy 500mA up to 800 PIV 0.55 
30 PNP-NPN Sil. Transistors 00200 & 2S 104 0.65 

150 Mixed Silicon and Germanium Diodes 0-55 
25 NPN Sil. Planar Trans. TO -5 like BFV51, 25697 0.55 
10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0-55 
30 Germanium PNP AF Transistors TO -5 like ACV 17-22 0.65 

U18 
U19 
U20 
U21 
U 23 
U24 
U25 
U 26 
U27 
U29 
U30 
U31 
U32 
1133 
U34 
U35 
U36 
U37 
U38 
U39 
U 40 
U41 
U42 
U43 
U44 

8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV .. 0.55 
25 Silicon NPN Transistors like BC108 0.55 
12 1.5 Amp Silicon Rectifiers Top Het up to 1000 PIV .- 0-55 
30 AF. Germanium Alloy Transistors 2G300 Series & 0071 0-55 
30 MADT's like MHz Serles PNP Transistors 0.55 
20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 0.55 
25 300 MHz NPN Silicon Transistors 25708, BSY27 0-55 
30 Fast Switching Silicon Diodes like IN914 Micro -Min. 0.55 
12 NPN Germanium AF Transistors TO -1 like AC127 0.55 
10 1 Amn SCR's TO -5 can, up to 600 PIV CRS1/25.600 1.10 
15 Plastic Silicon Planar Trans. NPN 252926 ....... - 0.65 
20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0.55 
25 Zeiler Diodes 400mW DO -7 case 3-18 volts mixed -. 0.55 
15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series 0.55 
30 Silicon PNP Alloy Trans. TO -5 BCY26 25302/4 0.65 
25 Silicon Planar Transistors PNP TO -18 2512906 . - .... - - 0.55 
25 Silicon Planar NPN Transistors TO -5 BFY60/51/52 -. 0.55 
30 Silicon Alloy Transistors SO -2 PNP 00200, 25322 0.55 
20 Fast Switching Silicon Trans. NPN 400 MHz 253011 - 0.55 
30 RF. Germ. PNP Transistors 2N1303/5 TO -5 0-55 
10 Dual Transistors 6lead TO -5 2N2060 0.65 
25 RF Germanium Transistors TO -1, 0045, NKT72 0.55 
10 VHF Germanium PNP Transistors TO -1 NKT667, A1117 0.55 
25 Sli. Trans. Plastic TO -1.8 A.F. 130113/114 0.55 
20 Sil. Trans. Plastic TO -5 BC115/116 0.55 

U45 7 3A SCR. TO66 up to 600PIV 1.10 

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

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-33V. 400mV (D0.7 
Case) 15p ea. 15W (Top - 
lest) 20P ea. 10W (S0.10 
Stud) 33p ea. 

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

Pak No- Contenta Price 

UIC86=5x7486 0.55 
UIC90=5x7490 0-65 
UIC91=5x7491 0.55 
U1092=5x7492 0.65 
UIC93=5x7493 0 65 
111C94=5x7494 0.55 
UIC95=5x7495 0-55 
UIC96=6x7496 0.55 
UIC100=5x74100 0.65 
1.71C121=5x74121 0.65 
UI0141=5x74141 0-55 
UIC151=5x74151 0-55 
U10154=5x74164 0-55 
171C193=6x74193 065 
UIC199 = 5 x 74199 0.55 

UICXI=25Assorted 
74's 1.65 

Packs cannot be split, but 25 assorted pieces (onr misi is available as PAK UIC Xl. 

NEW LOW PRICED TESTED S.C.R.'s 
PIV IA 3A 5A 5A 7A IOA 16A 30A 

TO5 TO66TO66TO64T048T048T048TO48 
50 0.26 0.28 0.39 0.39 0.52 0.55 0.59 1.27 

100 0.28 0.37 0.52 0.52 0.55 0'-64 0.70 1.54 
200 0.39 0-41 0.54 0.54 0 63 0.67 0.83 1.76 
400 0.48 0.52 0.62 0.62 0.74 0.83 1.-03 1.93 
6000 59 0.63 0.75 0-75 0.85 1.07 1.38 - 
000 0.70 0.77 0.88 0.88 0.99 1.32 1.65 4.40 

F.E,T.'S 
POST OFFICE 2N3819 319 2N5458 35p 
TELEPHONE 2N3820 55p 2515459 44e 
DIALS 60p each. 2N3821 Sop BFW10 66p 

2N3823 31p MPF10541p 

CADMIUM CELLS I FREE 

ORP12 48p 
One 55p Pak of your 
own choice free with 

ORP60, ORF61 49p each orders valued £4 or over 

2N3055 
115 WATT SIL 
POWER EPE 
553EACH 

2 Amp, BRIDGE RECTO. D1699 NPN SILICON B1P 19/20 T03 NPN PLASTIC SILICON 

DUAL TRANSISTOR 
Vebo I.C. 10 amps. Ptot 

50 v RMS 35p each 50W. hfe=typ. 100 fT=3MHr. 
100 v RMS 41p , (Similar to 2N2060) B1P 19/20 Matched Pair 
400 v RMS 51p 25 100+ 1 25 100+ 1 II 100- 
Size 10 nun x Di ni 0.28 0 26 0.23 0-375 0.55 0 32 966 0G1 0 55 

SIL. RECTS. TESTED 
PIV 300mA 750mA lA 1 -SA 3A l0A 30A 

50.0 04 0.06 0.06 0.08 0.16 0.23 0.66 
1000.04 0.07 0.06 0.15 048 0.26 0.83 
2000-06 0.10 0.07 0.16 0.22 0.27 1.10 
400 0.07 0.15 0.08 0.22 0.30 0.41 1.38 
600 0.08 0.18 0`1.1 0.26 0.38 0.50 2.05 
800 0.11 0.19 0.12 0.28 0.41 0.61 2.20 

I0000 .12 0.28 0.16 0.33 0.51 0.70 2.75 
1200 - 0.37 -- 0.42 0.63 0.83 - 

DIACS 
FOR USE WITH 
TRIACS. 
BR100 (D32) 41p each 

IO amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
IOOPIV. 99p each 

TRIACS 
VBOM2A 6A 10A 

TO -5 TO -66 TO -48 
£p £p Op 

100 33 55 83 
200 55 66 99 
400 77 825 1-21 

All prices quoted in new pence Giro No. 388-7006 
Please send all orders direct to warehouse and despatch department 

P.O. BOX 6, -WARE- HERTS 
Postage and packing add '/0p. Overseas add extra for airmail. 

Minimum order SOp. Cash with order please. 

GuaranteedSatisfaction or Money Back 
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LISTE\ERS' CHOICE 
THINGS are hotting up on the sound broadcasting front. 

With a very large part of England now tuned up for 
local radio from the BBC, we look forward with fascinating 
interest to see how the independents, supported nobly by 
the IBA, will fare this autumn, when they start transmitting 
official commercially sponsored programmes. Already the 
test transmissions on the medium wave have acted as a 

preliminary publicity exercise. Their intentions are to go 
straight into v.h.f. as well and incorporate pilot -tone stereo 
facilities. Circular polarisation of transmitting aerials will be 
used so that car radios and portables stand a very good 
chance of receiving these broadcasts. 

At the same time, the BBC is pressing ahead with expan- 
sion of stereo broadcasting using pulse -code modulation 
systems for better quality reception. It has taken too many 
years for them to improve stereo capability and (we suspect) 
it is due largely to pressure from commercial competition 
that such a hive of buzzing activity has now resulted in the 
extended service. 

One other point not to be forgotten is the influence of 
television on radio audiences; with colour now common- 
place, sound radio (or "steam" as you prefer) must have 
threatened to fall on hard times. 

The much welcome uplift of interest in sound radio 
provides the manufacturing industry with impetus for 
meeting the demand for new receivers. In what proportions 
(a.m. or f.m. or both) these will need to be is anyone's guess. 
With the improved service of f.m. broadcasting techniques, 
allowing for the added interest in stereo, as well as the 
"booming" in -car entertainment business, we have a 
hunch that there will be a fairly even distribution. 

In the following issues of Practical Wireless, you will find 
many articles devoted to sound broadcasting. We kick 
off this month with an article to help you understand how 
and why you should pay special attention to your f.m. 
aerial installation, particularly if you want to get the best 
from stereo. We also offer the constructor with little experi- 
ence a simple a.m. radio, using two integrated circuits. 

M. A. COLWELL-Editor 

PRACTICAL WIRELESS 
The October issue (No 800), on sale 7th Septem- 
ber, will start you on the road to making your 
own quadraphonic sound system, will include 
the first pair of PW Datacards on resistors and 
capacitors, will commence a tutorial series for 
learning how circuits work by practical experi- 
ments, and will give first details on our audio 
supplement for the November issue. 

Further details on page 431 

TELEVISION 
The October issue of Television, on sale 17th 
September, will have for the first time an addi- 
tional Colour TV Fault Finding Chart. Full colour 
photographs of fault conditions will be provided 
on a special quality paper in the magazine. With 
the additional fault-finding chart you can not 
only find where the trouble lies, but also learn a 
bit about how colour television works. 

Further details on page 417 

Britain/Canada 
telephone cable 
Practical Wireless was recently 
invited to watch the loading of the 
Cable & Wireless Ltd. cableship 
"Mercury" with the first 200 miles 
of a £30m telephone cable linking 
Britain and Canada. 

CANTAT-2 as it is called, will 
handle more than 1,800 phone con- 
versations at the same time. It 
will have 473 repeaters at 6 -mile 
intervals and 31 equalisers at 90 
mile intervals. 

The 2,800 nautical mile cable is 
financed by the Post Office and the 
Canadian Overseas Telecommuni- 
cations Corp. S.T.C. Limited have 
supplied the system and the tran- 
sistors used in the repeater are 
being supplied to them by the 
Post Office Research Dept. Dollis 
Hill. These transistors (2,800 in 
all) each have a design life of at 
least 25 years. 

The 1,840 circuits in CANTAT-2 
are arranged as 23 supergroups 
transmitting between 312-6,012kHz. 
in the UK -Canada direction and 
8,000-13,700kHz the other way. 

The cable (see picture) weighs 
under 5 tons a mile, it has an 
outer conductor of aluminium and 
is strengthened by a core of steel 
rope inside an inner conductor of 
copper. 
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Practical Wireless in Italy 
RACTICAL WIRELESS will be taking part in the Italian p International Music and High Fidelity Exhibition at the Milan Fair 

from September 6th to 10th 1973. This is the seventh time that 
the exhibition is being held and will cover hi-fi equipment, components 
and accessories. Also of related interest is the section devoted to musical 
instruments and amplifier equipment for them. Concerts, audio shows 
and lecture meetings will be held at the same time. 

This exhibition will occupy about 20,000 sq metres and around 35,000 
visitors are expected. There will be about 800 foreign buyers expected 
from 45 countries including African and Middle East countries. 

Practical Wireless will take part 
in the Technical Journals section 
of the exhibition where visitors 
from all over the world will see 

London 
Independent Radio 

some of the recent work that we HE IBA have announced 
have published and be given officially the following allo - 
detailed information of our Pro- cations of broadcasting fre- 
ject Q4 (see page 431) which will quencies for the London area: 
commence publication in next London Broadcasting Company 
month's issue. (News Service) 719kHz (417 

It is worth remembering that, metres) medium wave and 97.3 
if you are near Milan during that MHz v.h.f. 
long weekend and hold a non- Capital Radio (entertainment) 
Italian passport you will be ad- 557kHz (539 metres) medium 
mated free of charge. wave and 95.8MHz v.h.f. 

`English as 
she is spoke' 

At the time of going to press 
no definite date had been 
announced for commencement 
but it is expected to be in October 
or November. 

IMMIGRANT children who speak little or no English are now 
learning the language with the aid of the "Language Master 
System", marketed by Bell and Howell A -V Ltd. 

This is a new card programme specifically designed for teaching 
English to foreign children. Entitled "Let's Speak English", the pro- 
gramme teaches the essential elements of everyday speech using the 
established . Language Master 
technique of sentence repetition 
and Q&A. 

The pupil learns from audio- 
visual cards bearing words, pic- 
tures and a magnetic tape 
recording of the same words in 
the teacher's voice. When the 
pupil places a card in the 
machine, the teacher's recording 
is automatically reproduced. 

As the phrases and sentences 
on the cards are seen and heard 
at the same time, and are backed 
up by illustrations of the objects 
and actions described, new lan- 
guage forms and vocabulary can 
be grasped more easily and re- 
tained better. The system also 
makes provision for the pupil to 
record his own voice for practise 
of pronunciation. He can then 
listen to the teacher's voice and 
compare it with his own. 

Berlin F.M. Tx 
NEW f.m. transmitter for 

broadcasts and mobile 
radio at Frohnau, West 

Berlin. See article "Broadcasting 
in Berlin" on page 411. 

Diary Date 
September 23-Harlow and Dis- 
trict Mobile Rally will be held at 
Netteswell Comprehensive School. 
Harlow, Essex. All the informa- 
tion can be obtained by writing 
to V. Neard, 106 Vicarage Road, 
Harlow, Essex. 
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THE RADIO NETHERLAND 

shoit wave conveitei 

THE shortwave converter is a unit that is con- 
nected between the aerial and the receiver and 
serves to convert radio signals in the shortwave 

bands into one fixed frequency. In our design, this 
frequency is 1600kHz (1.6MHz) or .190 metres, 
medium wave. This choice enables us to use the 
converter, in conjunction with a normal broadcast 
receiver tuned to 1.6 MHz, for the reception of the 
shortwave signals for which the converter was 
designed. 

The connection between the converter and the 
receiver is effected by a few feet of coaxial cable, 
which is connected to the aerial and earth inputs 
of the receiver. So no changes in the circuitry of the 
receiver are needed, which is available for the recep- 
tion of other radio signals as soon as the converter 
is disconnected and the aerial connection restored. 
The unit described here was designed to be accept- 
able for the listener with little experience in elec- 
tronics. 

The shortwave range of the unit runs from about 
15 to 26.5 MHz, incorporating the 11, 13, 16 and 19 
metres broadcasting bands. This range has been 
selected because it is not available on many radio 
receivers and yet comprises three of the best short- 
wave -bands for long-distance communication. For 
those listeners who prefer the range from 5.5-12 MHz 
(49-25 metres), we have listed additional data. 

THE CIRCUIT 
The circuit diagram of the converter is given in Fig. l 

which shows the tunable bandpass filter consisting of 
Ll, L2 and the associated fixed and variable capa- 
citors; the oscillator circuit, of which transistor Tr2 is 
the heart; and the frequency changer (mixer), com- 
prising, among other things, the transistor Trl and 

output coil L4. The converter can be powered by a 
dry battery of between 6 and 12 volts since the cur- 
rent consumption is very small, about 3mA. The 
connection of the unit to the receiver is effected via 
the terminals A and E of the secondary winding of 
coil L4. They are connected respectively to the aerial 
and earth terminals of the receiver. At the converter, 
a long wire aerial is connected to Input 1 and Input 2 
is connected to the chassis. If, however, a dipole is 
used this can be connected to both of the inputs. The 
chassis connection of number 2 is now omitted. 

The bandpass filter comprises two circuits, which 
are mutually coupled. It serves to obtain a preselec- 
tion for a limited frequency range, in which the 
desired stations can be found. A dual tuning capacitor 
of 2 x 470pF or 2 x 365pF is used for this purpose. 
If we use the 470pF variable capacitors, 330pF fixed 
(ceramic) series capacitors are necessary to arrive at 
the right 10-200pF capacity range. If the 365pF 
variable capacitors are used instead, series capacitors 
of 470pF must be applied. 

The oscillator circuit frequency is determined by 
the properties of the tuned circuit comprising L3 and 
the capacities connected in parallel. The 92pF 
capacity (10pF and &2pF connected in parallel) can 
be inserted by a switch. This determines the range of 
the converter: the 15 and 17, or the 21 and 25MHz 
bands. For the 25 and 17MHz frequency ranges, the 
oscillator frequency is selected so as to be 1.6 MHz 
below the frequency to which the bandpass-filter is 
tuned. For the 21 and 15MHz, respectively, the 
oscillator frequency is chosen 1.6 MHz above the 
resonant frequency of the aerial circuit. This makes it 
possible to use a small tuning capacitor for the 
oscillator stage of the converter. A 30pF variable is 
used here, VC3. 

The oscillator signal is coupled to the frequency 
changer stage via capacitor Ck. This consists of two 

'Radio Nederland', the Dutch World Broadcasting 
System, is well-known to short wave listeners through- 
out the world. It was one of the early pioneers of broad- 
casting on the high frequencies and today it still keeps 
in close touch with its listeners through the DX Informa- 
tion Service. 

Detailed technical data sheets are issued free of 
charge under such headings as crystal calibrators, 
aerial systems, radio interference suppression and 
many more. 
We are pleased to publish here a suitably edited version 
of the data sheet on the Radio Netherland Short Wave 
Converter together with our photographs of the proto- 
type so kindly provided by the Engineering Section of 
Radio Nederland. 
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Fig. 1, above, is the complete circuit diagram of the RN converter. 

Fig. 2, below, gives winding information for all the coils and illustrates 
coupling capacitor Ck 
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insulated wires, twisted over a length of 1 inch as 
illustrated in Fig. 2. 

The mixer uses a field-effect transistor (FET), Trl, 
for best results. In its drain circuit, coil L4 and its 
220pF parallel capacitor form a resonant circuit that 
is tuned to 1.6 MHz. The correct frequency of this 
circuit can be determined more exactly when the unit 
is operating when variation of the receiver tuning 
shows the spot where the combination of converter 
and receiver works most satisfactorily. If necessary, 
change the resonant frequency of this circuit by 
inserting a slightly different capacitor. 

CONSTRUCTION 
The front panel measures 8" x 412" and consists of 

hardboard or plywood, the inside covered with a piece 
of copper, brass, zinc or, tin of the same size. In the 
middle, and at right angles to it, a piece of plywood 
measuring 4" x 412" is fixed. This is also covered with 
sheet metal of the same dimensions, stuck to it on the 
left side where the oscillator is located. The two 
metal sheets are interconnected by soldering while a 
wooden block of about 3" x 34" x 34" serves to 
reinforce the joint. It is glued in its proper place and 
also carries the dual tuning capacitor and coil L2. 

To further support the dual tuning capacitor, 
another small wooden block of about 1" x 34'0 x 34" is 
glued in the appropriate place. It carries coil L4 and a 
small terminal strip to support the smaller com- 
ponents like the transistor and some capacitors. The 
woodscrews with which the tuning capacitor is fixed, 
must not touch the metal sheet on the back of the 
mounting plate, as they would then short-circuit the. 
1000pF series capacitor. After the chassis has been 
made the components can be put in their right 
positions. Care should be taken to insulate the aerial 
input terminals from the front panel, and to make 
the holes for the shafts of the tuning capacitor big 
enough to prevent metallic contact. 

Preferably, the wiring should be made with a 
small 25 watt soldering iron. Keep the connections 
short and use the sheet metal for the chassis con- 
nections. Go carefully when connecting the transis- 
tors. If using the alternative types, make sure the 
connections are right.' To prevent damage to the 
transistor by heat conduction hold the transistor wire 
near the semiconductor with a pair of pliers, which 
will act as a heat sink. 

The coils of the converter can be easily home-made. 
For this, obtain a few short pieces of 58" outer dia- 
meter pvc (plastic) conduit. Use SWG 22 or 21 enam- 
elled copper wire to wind the coils, each over a length 
of abóut 58", as illustrated in Fig. 2. Before putting 
them in their proper place, carefully clean the ends 
of the wires to remove the enamel insulation, and 
apply some solder. Proceed in the same manner for 
making the tap on coil L3. Slots are made in the 

L4 

65t 

Metal fixing strip 

i Plan view of 
coil formers 

components list 

Resisters 
R1 68k12 ,'-W 10º á R3 33kS2 ,=W 10% 
R2 47kS2 áW 10% R4 47kS_> +W 10% 

Capacitors 
Cl 470pF SM or Ceramic C6 0 01izF'tubular 
C2 470pF SM or Ceramic C7 39pF SM or tubular 
C3 100013F SM or Ceramic 'C892pF SM or tubular*: 
C4 5600p tubular C9 0-01µF tubular 
C5 220pF SM or ceramic C100 O1uF tubular 
* see text. 
VC1/2 2 x 365pF (Jackson 02) 
VC3 30pF variable air spaced (Jackson C804) 

Semiconductors 
Trl MPF102 Tr2 AF124 
Note: in the prototype the 8F245 and AF106 were 
used but since difficulty will be experienced in 
obtaining these types they have been substituted ,. 

by the MPF102 and AF124. 

[AM 00211 

Miscellaneous.. 
Material for chassis, see text. Si, 32, miniature 
on jolt slide switches. Coil formers, see text. Tag 
strips 2 way (2). Aerial sockets .(2). Insulated 
coupling or rod for ;VC1/2. 
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Tinplate backing Tinplate screen - 

on front panel 

Points marked MC denote earthing connections to chassis (-ve line) 

Fig. 3, above, and photograph be/ow show the oscillator section of 
the converter while to the right are the circuit and photograph of the 

input and mixer stage. 

plastic form, through which a small strip of metal is 
run with a hole in the middle. This is a commonly 
applied method for mounting the coils. Instead, how- 
ever, you can use a proper cement, like Araldite, to 
fix the coils in place. 

The wire used for L4 is SWG 30. The primary 
winding has 65 turns, the secondary is wound around 
the first one, after a thin strip of plastic is applied, 
to separate the windings. The secondary winding 
consists of 7 turns. 

The layout of the components is illustrated in Figs. 
3 and 4. It is possible to deviate from this design 
without trouble, but if you have little experience in 
electronics, we advise that you stick to it. 

OPERATION ON 5.5 TO 12.5 MHz 
This range covers the 25, 31, 41 and 49 metre 

bands. L1 should be wound with 15 turns over a 
length of 58", the coupling winding consisting of 5 
turns. L2 is the same as L1. Oscillator coil L3 also 
is the same as L1 but a tap is taken at 5 turns from 
the bottom end. L4 remains unchanged. The oscillator 
tuning capacitor should be increased to 120pF (VC3). 

Centre 
tag 
MC via 
fixing bo 
to screen 

Note: VC1-VC2 outline shown chain dotted 
to clarify wiring. 

: . ' j :- VC1,VC2 
MC (moving s!VC2 I 

plates) 

L 
C5 

_ _. 
I gt=-t T1 

Q 
6)U} 3:0 \ 

Aerial' Earth +y - 
On receiver To 6-12V DC 

ADJUSTMENT 
After all the connections have been made check the 

wiring thoroughly before the unit is connected. Join 
the converter output terminals to the aerial and earth. 
terminals on the receiver, preferably with coaxial 
cable to prevent the direct pick up of signals by the 
receiver on 1.6MHz to which frequency the receiver 
should be tuned. 

It is advisable to first tune the oscillator to the 
required signal and then to peak the signal with the 
aerial tuning which will be found to be compara- 
tively flat. After the proper positions of the knobs 
have been found for all the bands mark them for 
easy tuning in the future with the help of some dabs 
of coloured paint or very small labels typed with the 
frequency bands. 

When the whole unit works satisfactorily it can be 
put in a small wooden cabinet or preferably an 
aluminium case, again to protect the receiver from 
direct pick up. 

Information on the DX Information Service can 
be obtained from Radio Nederland, English Section, 
POR 222, Hilversum, Holland. 
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Exhibition halls of the Palace at the Funkturm where the Internationale Funkausstellung is to 
be held. 

SINCE 1920, when the German 
Post Office broadcast its first 
test programme from the 

long wave radio station Konigs- 
wasterhausen, German broadcast- 
ing services and associated equip- 
ment manufacturers have earned 
the respect and admiration of 
many people all over the world. 
This year they are celebrating 
fifty years of broadcasting with 
special events. 

The International Radio and 
TV Exhibition (Internationale 

Funkausstellung 1973) brings to- 
gether the combined resources 
of broadcasting organisations of 
West Germany and twenty other 
countries in the Palace at the 
Funkturm, Berlin, from August 
31st to September 9th. Practical 
Wireless was privileged to be 
given a preview of some of the 
current activities in the industry 
in West Berlin recently. 

The exhibition will cover all 
aspects of entertainment elec- 
tronics and will show modern 
forms of transmission techniques 
using satellites and pulse code 
modulation, private radiophones, 
projection colour television, traf- 
fic guidance systems and s.s.b./ 
a.m. radio. 

Television Studios 
The two television transmitting 

organisations in West Germany 
are the Arbeitsgemeinschaft der 
Rundfunkstalten (ARD) and the 
Zweite Deutsche Fernsehen (ZDF) 
which will broadcast the opening 
ceremony of the exhibition over 
the Eurovision network on 
August 31st. As well as the cus- 
tomary display of domestic equip- 
ment from industry there will 
be additional attractions includ- 
ing a fully operational television 
studio, transmitting equipment, 
a radio and television servicing 

The new SFB television studios with the 
111 parabolic reflectors in the recess near the top. 

Some of the remote control equipment in the. 
SFB building used to provide automatic 
operation of studio cameras and lighting. 
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workshop, demonstration of his- 
toric equipment by the Deutsches 
Rundfunk Museum, special trans- 
missions by the. Deutschen 
Amateur Radio club and num- 
erous cultural and sporting 
events for visitors' relaxation. 

The Television Centre in West 
Berlin is run by the SFB which 
now broadcasts from the new 
buildings completed in 1971. The 
photograph shows the tower 
block on which are.jmounted the 
directional parabolic reflectors 
linking the centre with the trans- 
mitting stations and mobile units. 
Of particular interest in the 
Centre is the use of unmanned 
television studios. Computer 
equipment installed can -operate 
television cameras and lighting 
from a remote console, so that 
the control room has direct con- 
trol of floor equipment. 

SFB (Sender Freies Berlin) has 
only an 8% share in ARD and 



The film scanning room in the technical 
centre of the SFB. 

broadcasts television programmes 
on Channel 7 (v.h.f.) and Channel 
39 (u.h.f.). Sound radio on v.h.f. 
is on 88.75, 92-4 and 96.3MHz, 
and on 202m and 530m medium 
wave, the third programme being 
distributed through Nord- 
deutscher Rundfunk (NDR). SFB 
will broadcast during the exhibi- 
tion using a specially converted 
hall in the exhibition centre. 

New Video Disc 
A special feature will be the 

demonstration of video recording 
techniques for the home and in 
particular a new video disc 
player shown by Telefunken. 
This system is the production 
model version of TELDEC (first 
demonstrated three years ago) 
and has been developed to provide 
up to 10 minutes on one side of 
a 21cm flexible plastic disc. The 
first demonstration was designed 

for monochrome pictures but now 
the new version, affectionately 
renamed TED, can provide colour 
pictures of excellent quality in 
various simultaneous multiple 
geometric arrangements, includ- 
ing superimposition. Of significant 
interest is its ability to be "stop- 
ped" to provide still pictures and 
short excerpt repeats. 

The video disc works on the 
principle of "out -of -contact" 
pressure scanning, using a small 
pick-up cartridge about the size 
of that used for sound record 
players. The first version intro- 
duced in 1970 contained mono- 
chrome programme material and 
a year later the TriPAL-D Sys- 
tem was sucessfully recorded 
using this medium. Production of 
disc players is now at an advan- 
ced stage and will undoubtedly 
attract a large market at the 
exhibition. 

The TED System is claimed to 
be the cheapest of all known 

The automatic studio equipment control console in the SFB. Instruction 
data is displayed on the screen in the background from the computer 

operated by the central push button panel. 

video recording systems but, of 
course, the domestic unit will not 
have "record" facilities, only 
playback. 

Other Recording 
Techniques 

Of the five video recording 
techniques previously known, the 
only three to become the subject 
of further development in West 
Germany are magnetic tape cas- 
settes, which are now enjoying 
a boom in demand, disc, and the 
"Super -8" film scanner, although 
the latter is only being developed 
by one company for production 
early next year. 

The connection of a video re- 
corder to the television receiver 
presents two main problems: 
mains isolation and time base 
stability. By connecting through 
the aerial socket the mains isola- 
tion problem is solved but this 
is only suitable for playback 

Exclusive P.W. picture of the production version of TED, the 
Telefunken video disc player. The pickup head is seen in its 
box on the top. The disc is inserted, complete with sleeve into 
the slot in the front, the function controls being simple push 

buttons. 

The Philips 401 dyn- 
amic stereo pickup 
head manufactured in 

West Berlin. 



A P.W. photograph of the East Berlin tele- 
vision transmitting tower near Checkpoint 

Charlie. 

machines. Video signal recording 
machines need an adaptor for 
use with a.c./d.c. sets but these 
are expensive and a cheaper 
solution is still being sought. 

Timebase stability can be a 
problem with flywheel sync cir- 
cuits and result in severe non - 
linearity in the horizontal de- 
flection. This problem can be 
overcome to a large extent by 
reducing the time constant in the 
phase comparator circuit. This 
facility will be incorporated in 
some sets by adding an "AV" 
switch, the "AV" designating 

The new Post Office scatter systems 
aerials at Frohnau. The highest section is 

used for mobile radio transmissions. 

Audio -Visual. Some sets have 
already reduced the time constant 
without the need for a switch. 
Permissible maximum time devia- 
tions that a receiver should 
acceptor a video recorder should 
produce is the subject of a Ger- 
man Standards Committee deal- 
ing with this aspect. 

Seven German companies have 
now adopted the video cassette 
system and they are manufactur- 
ing cassette recorders on a large 
scale. All have built-in television 
tuners and timers, and stereo can 
be provided although up to now 
is not built-in. Over 40,000 VCR 
sets have been built and sold in 
Europe and manufacturers are 
having, to work hard to satisfy a 
growing demand. The trend is to 
omit the u.h.f. tuner and connect 
to the video signal direct. Some 
domestic receivers are already 
being fitted with a video socket 
for this purpose specially for cas- 
sette recorders. 

The German Post Office will be 
showing likely future develop- 
ments in communications and to 
emphasise the theme they will 
give light and sound displays 
for visitors. Their exhibits include 
work in laser communications via 
glass fibres using pulse code modu- 
lation, which is particularly suit- 
able for stereo broadcasting for 
sound only and television chan- 
nels. Part of the work of the 
German Post Office is in monitor- 
ing the "air waves", particularly 
F.M. modulator/demodulator equipment in the 

Jahre 
Deut er 
Rundfunk 

as stringent control must 
ercised in Berlin because 
geographical position. 

The Post Office is extending its 
transmission service capability by 
bringing into service its new 
"twin -dish" f.m. transmitter at 
Frohnau, Berlin. This station will 
handle telephone, telegraph, 
telex, gentex, and data traffic in 
two directions with a similar 
station in Lower Saxony, so 
extending communications from 
West Berlin without interference 
to East German transmissions. A 
fully automatic public land 
mobile service will also transmit 
via Frohnau. 

The exhibition organisers. 
AMK Berlin, are to be congratu- 
lated on the magnificent organisa- 
tion behind the exhibition pro- 
gramme. In turn they have re- 
ceived full co-operation from 
several Berlin organisations in pro- 
moting the 50 years anniversary 
celebrations including Philips, 
Telefunken, German Post Office, 
and broadcasting companies. 
We would hope that British 
exhibition organisers will visit 
Berlin to take notes. 

new transmitting station at Frohnau. 

be ex- 
of its 
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INumber 41 

Afew years ago the letters column of Practical 
Wireless bristled with a controversy regarding 
the pros and cons as to whether the authorities 

should allow low level radio communication on a 
specified band analagous to the citizens band in 
America, without the requirements of having to pass 
the morse code test and radio theory examination. 
Allied to this was the profusion of American and 
Japanese equipment particularly walkie-talkies, avail- 
able over the counter from many radio and electrical 
shops giving rise to the rather curious anomaly 
whereby a person could legally purchase such equip- 
ment and yet find himself in the position of using it 
illegally. 

The sale of such equipment even here is quite high 
and as each specific market for a particular transis- 
torised unit is identified, it is inevitable that the IC 
manufacturers should turn their attention to fulfilling 
this need, in integrated form. if at all possible. 

21 o- 
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Fig. la, top, is the complete circuit of the LP2000. 
Fig. lb, below, shows the circuit by functions. 

L.A.J. IRELAND 

LP2000 MICROTRANSMITTER 

Lithic Systems Inc. have now produced the first 
monolithic microtransmitter, designated the LP2000, 
the operating frequency being set by external tuning 
elements so that the device can operate at any 
frequency up to 150MHz with a power output in the 
region of 100mW. 

Circuit 
The complete circuit diagram of the LP2000 

together with a functional block diagram is illustrated 
in Fig.1. All the active components of the transmitter 
are incorporated in the IC with the operating 
frequency set by an external overtone type crystal 
and a tuned LC tank circuit picking out the required 
overtone frequency. Tr8 acts as the transistor 
oscillator operating with AC grounded base and 
having its DC bias controlled by the internal regu- 
lator. Further stability is ensured by having its 
emitter current controlled by the constant current 
source Tr7. 

Two emitter follower buffer stages Tr12 and Tr13 
directly couple the oscillator to the power output 
stage Tr115 and this rather unique design does away 
with the more conventional LC or RC interstage 
coupling networks. The modulator and output regu- 
lator form an integral part of the output stage and 
this is achieved by inserting Tr14 and Tr16 as the 
emitter loads with their currents controlled by the 
modulating preamplifier Tr9 and Tri10. In conjunction 

Trigger 15k +12V 
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Fig. 2. Circuit for a complete transmitter, based on the LP2000. 
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The Catalogue you MUST have! 

Only 55p. plus 22p POST AND 
PACKING 

The price of 77p applies only to customers in the U.K 
and to B.F.P.O. addresses 

6,785 electronic 

components 
clearly 

listed and indexed 
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Credit Account Service 
and our Easy Ordering 
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parts for 
PRACTICAL 
WIRELESS 
projects 
After many requests, Electro Spares are now supplying lists of 
components for ALL the projects featured in "Practical Wire- 
less" commencing July 1973 issue. Just forward an S.A.E. 
(preferably 9" x 4" minimum) stating which project is of interest 
to you-we will forward an individually priced list of components 
required. No need to buy a full kit-you need only purchase the 
parts you require at any one time. 
All Electro Spares supplied components are new, branded products 
of reputable manufacturers and carry full makers guarantee. 
We regret we cannot supply lists for projects published before 
July 1973 issue. 
"ONE SOURCE" BUYING MAKES SENSE-IT CAN SAVE 
YOU TIME, MONEY AND POSTAGE. 

"p.e." f.m. varicap stereo tuner 

Approx. Size :- e}" x 2J" x 61" 

Features include push button "Spot On" tuning, with up to 5 
pre-set stations (no difficult tuning dial and drive cord). Easy 
"no problem" construction, requiring only a few simple setting 
up adjustaments with a D.C. Voltmeter. Uses NEW pre-set 
modules for R.F. and I.F. Circuits-no circuit alignment. High 
efficiency Integrated Circuit Phase Lock Loop Decoder for 
perfect stereo reception, with stereo lamp indicator. 
Total Kit price only £28.50 including VAT and postage 
With Fibre Glass P.C. Board, neat slimline teak veneered 
cabinet with brushed aluminium front panel, push buttons, etc. 
IDEAL FOR USE WITH THE "TEXAN", "GEMINI" AND 
ANY GOOD QUALITY STEREO AMPLIFIER 
Please send large S.A.E. for full details. 

"p.e. gemini" stereo amplifier 
QUALITY HI-FI FOR THE HOME CONSTRUCTOR 
30 Watts per channel into 8 ohms Total Harmonic Distortion 
0.02% Frequency Response (-3 dB) 20Hz-100kHz 
We are still continuing to supply components for this fabulous 
Amplifier, which is now recognised as practically the ultimate 
in High Fidelity. We know of no better unit for the Home Con- 
structor-hundreds supplied throughout the world. Booklet 
available, containing full specification, complete constructional 
information, wiring diagrams, fault finding guide, etc. Price 55p, 
plus 4p postage. - 

Our New Low Price List is supplied with each booklet, or 
supplied separately on receipt of a large S.A.E. 
FOR PEOPLE WHO REQUIRE THE BEST, IT HAS TO 
BE THE "p.e. gemini". 

Note Our New Address-With New Mail Order Department 
For Quick, Efficient Service. 
PLEASE PAY US A CALL-VISITORS WELCOME. 

NO PARKING PROBLEMS 

Electro -Spares 
288, ECCLESALL ROAD, 
SHEFFIELD, S11 8PE 

"THE COMPONENT CENTRE OF THE NORTH" 

BAND-AID* Washproof Plasters. 

9vi14uro 
eetttitovp 

TRAOEMAFk 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON S.W.17 01-672 3984 

CARTRIDGES-Stereo Sonotone 9TA HIC Diamond E247, 
Ronette S105 Medium Output £140, 0106 High Output El -40, Acos 
GP93/I Sapphire EI -95, GP94/I Sapphire El 95, Japanese equivalent to 
B.S.R. TC8s EI -80. 

CARTRIDGES-Mono GP9I Stereo Compatible LI -29. B.S.R. 
TC8H Jap. equivalent El 29. 
HI-FI STEREO HEADPHONES Padded ear 
cushions seal out room noise. Perfect coupling 
between reproducer and ears assure full response 
impedance 8 ohms, frequency range 20-20,000 Hz 
6ft. cord and standard stereo plug. Only E3 57. .fir 

STEREO HEADPHONE JUNCTION BOX 
Simple unit connects direct to amplifier and speakers 
to give attenuated headphone output has 3 position 
switch to give headphones only, speakers only, 
speakers and headphones. Only El 74. 

VYNAIR Widths from 50 to 54in., 95p yd. off roll. k yard 57p. Send 5p 
stamps for samples. All prices inclusive of post and packing. 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB/M for 1 watt electrical Input. Input impedance: 
8 ohms. Operating temperature range: -20°F to +175°F. Size 
(W%DXL): 1.7/16" N11.3/4" x 14.11/16". Weight: 19 ounces. 

£7.50 each Stereo pair £14.50 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 
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with an ordinary dynamic loudspeaker used as a 
microphone sufficient drive is obtained to allow up to 
100% modulation of the output stage. 

When the transmitter is used as a portable, a 
latching mechanism allows the IC to be permanently 
connected across the power supply drawing little or 
no current until actuated. A positive going trigger 
pulse applied to pin 10 causes Tr4 to conduct and the 
resulting voltage drop across R8 causes Tr2 and Tr3 
to conduct thereby providing regulated bias voltages 
for the oscillator and output stages. This quasi -stable 
state remains as long as the base of Tr4 is not 
grounded. Application of a negative going pulse or 
momentarily earthing pin 10 causes a reversal of 
the latch to the 'off' state. 

A Practical Transmitter 
A complete radio transmitter circuit, incorporating 

the LP2000, is shown in Fig. 2. The two pre-set resis- 
tors control the idling current and output modulation. 
One rather curious feature of the design is the DC 
short through the tank circuit between the base and 
collector of Tr8 but monolithic transistors still show 
a current gain even when operated in this mode. The 
tank coils and variable capacitors will have to be 
chosen to suit the operating frequency set by the 
particular crystal used, and while this IC can operate 
as a complete transmitter in its own right, it can also 
provide sufficient drive to operate a more powerful 
PA stage for amateur transmissions. 

Also available is the LP2001, electrically inter- 
changeable with the LP2000 but producing a mini- 
mum continuous output power of 250mW. 

The suppliers, in this country, are Europartners 
Ltd., Shirley Lodge, 470 London Road, Slough, Bucks. 
The LP2000 costs £8.80 and the LP2001 £13.20 to 
which should be added VAT and postal and packing 
charges. 

PRACTICAÜ WIRELESS 

MULTIMETER DOMPETITION. 

August 1973 
Light Operated Switches 
The diode Ol in Figs. 1-4 is shown reversed. Positive 
side of diode should go to positive supply line. 3` 

COPING WITH ICs 
The i.c. is the thing you suspect but don't know 
how to test, have no spare for and find it difficult 
to solder. Their increasing use in TV sets means 
however that it is essential for anyone concerned 
with TV servicing to come to terms with them. 
With this in mind "TELEVISION" is starting a 
new series intended to make this as easy as 
possible. 

TRANSISTOR FLYWHEEL SYNC CIRCUIT 
In modifying a non flywheel sync BRC/900 chassis 
for CCTV use Keith Cummins found that the 
set had inadequate line sync performance and 
couldn't cope with the CCTV signals. As the 
origiinal, optional flywheel sync unit for use with 
this chassis is no longer available a small tran 
sistor version was devised and successfully 
incorporated. 

DEALING WITH DROPPERS 
The most common cause of TV set failure is a 

fault in the mains dropper. In dealing with droppers 
Peter Graves explains the function of this part of 
the set, the reasons why failures occur and the 
recommended ways of putting things right. 

RECEIVER DEBUGGING -2 
In the second part of this series E. J. Hoare tackles 
one of the most troublesome areas in home - 
constructed sets-ensuring good line and field 
synchronisation under various signal conditions 

PLUS ALL THE REGULAR FEATURES 

COMING IN THE OCTOBER ISSUE 
"TELEVISION" 

An illustrated guide to basic colour faults, ºn 
colour.` 

IM MINN 

TO 

OF 

(Name of Newsagent) 

Please reserve / deliver the SEPTEMBER issue of 
TELEVISION (20p), on sale AUGUST 20 and 
continue every month until further notice 

NAME 

ADDRESS 

IMB 
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STORAGE BOXES 
Kabi (Electrical & Plastics) Limited of 
Potters Bar, Herts. have introduced 
an entirely new series of compart- 
ment trays. The range comprises four 
sizes from 51in x Tin x 1+in to 61in x 
12in x tin. 

The largest model has moveable 
compartment modules, each module 
being capable of sub -division, so that 
compartments of virtually any size up 
to the total dimensions of the tray 
can be formed. 

Most are available in a range of 
colours at prices ranging from 45p to 
£1 50 each according to size. Kabi 
Ltd. Cranborne Road, Potters Bar, 
Herts., EN6 3JP. 

X L K50 

colin riches. 

METRIC CUTTERS 

Q -Max (Electronics) Ltd., now 
supply their chassis cutters in 
metric sizes and linear sizes. 

We have illustrated the 25mm 
size which is priced at £1.05. An 
Allen key to fit costs 9p. 

To use these punches, a hole 
must be drilled ensuring that the 
Allen screw will fit through 
easily. The screw is then passed 
through the die (see picture) then 
passed through the ready -drilled 
hole. The punch is then screwed 
onto the projecting Allen screw 
until it makes contact with the 
metal to be punched. The screw 
is then turned by means of an 
Allen key and the punch cuts 
cleanly through the metal. 
Q -Max (Electronics) Ltd., 44 Penton 
Street, London, N1 9QA. 

SOLDERING ALUMINIUM 
In recent months Multicore Solders 
Limited have introduced to industry 
their new flux cored solder for 
soldering aluminium, 

Multicore now believe that they 
have made a significant breakthrough 
and are announcing the release of 
ALU -SOL Multicore Solder which 
readily solders aluminium and many 
aluminium alloys, does not require 
any extra flux, and seems to provide 
joints having significantly better 
resistance to subsequent electrolytic 
corrosion than any other soft solder/ 
flux combination considered pre- 
viously for aluminium soldering. 

Nòw a new pack (ref: Size 4) for 
Servicemen and Handymen is an- 
nounced which comprises approx- 
imately ,K,K_g, 16 swg ALU -SOL 
Multicore Solder wound on a plastic 
reel and packed in an attractive carton 
with full instructions, which will be 
available from electrical, hardware 
and do-it-yourself shops. 

The recommended retail price is 
£1.50 per reel, excluding VAT. 
In case of difficulty please contact 
the manufacturers direct. Multicore 
Solders Ltd., Hemel Hempstead, Herts, 
HP2 7EP, England. 

LOUDSPEAKER KITS. 
Helme Audio Products Ltd. announce 
the introduction of two new hi-fi 
loudspeaker kits, the XLK-25 and 
XLK-50. Ready made versions and 
matching cabinet kits are also 
available. Kit XLK-25 comprises an 
Bin. low resonance woofer and 3in. 
square tweeter with aluminium cone. 
Kit XLK-50 uses the same high grade 
tweeter but takes advantage of a 
13 x Bin. woofer with Bextrene cone. 
Both kits offer very good value for 
money and include a half -section, 
parallel cross -over network and all 
leads, terminal panel etc. NO solder- 
ing is necessary for their assembly. 
The kits are also supplied with 
protective built-in fuse against ac- 
cidental overload. Prices (incl.VAT): 

XLK-25 £23.17 per pair. 
XLK-50 £42.18 per pair. 

Helme Audio Products Ltd., Summer - 
bridge, Harrogate, HG3 4DR. 
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SAXON 
Announcing our 
improved range of 
constructor modules 
FOR DOMESTIC 
& COMMERCIAL 
USE 
New Versions using 3A 
'Plastic Power' Driver 
Transistors Now Available. 
To meet demand, we have 
included a more powerful 
module in our well - 
established and proven 
range. These power 
amplifiers are carefully 
assembled, tested and 
guaranteed. They offer 
superb value for reliability 
and versatility. 

35 watts RMS. Uses 7 n w 

SA35 transistors and 7d diodes } 4 
Carr. paid. iiii iii iii"' 

A NEW ADDITION IS THE 

SA50 at £565 
Carr. paid. A rugged, well built unit, capable 
of 50 watts R.M.S. out, with all the advan- 
tages of Saxon Amplifier design and quality. 
Ready now. 

SA100 
mae 

sidemeabl liuesni 

t £10100 
real glutton for work. 

Reliable, tough and compact. 11 transistors, 6 diodes. Carr. paid. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate OPEN AND SHORT CIRCUIT PRO- 
TECTION, plus proof against over -dissipation and faulty inductive 
loads in the SA.100. 
Freq. response 15-40,000 Hz A 1dB 
Distortion 0.2% at 1 kHz 
Loads 4 to 16 ohms 
Quiescent current 15 mA 
Noise Better than -75 dB 
Supply voltage SA35 25-45 volts 

SA50/SA100 40-70 volts 
Size 44" x 4" x 1" (SA100) 

4" x 3" x 1" (SA35/SA50) 
Circuits, connecting instruction and application data are supplied 
free with all modules. 

POWER SUPPLIES FOR 
THE SA25/35 & SA100 AUDIO MODULES 
PU45 Unstabilized supply for 2 SA25/35 £4.90 
PU70 Unstabilized supply for one or two SA100 

£7.75 carr. 40p 
PS45 Stabilized module for 2 SA25's or two SA35's 

£3.50 carr. free 
MT45 Transformer for above, heavy duty £2.55 carr. 20p 
MT30 Transformer for Unstabilized supply complete with 

rectifier diodes mounted £3.50 carr. 20p 
PS70 Stabilized supply module for one or two SA100's 

£4.90 carr. free 
MT70 Transformer for PS70 £4.90 carr, 40p 

ALL MODULES ARE BUILT ON GLASS 
FIBRE P.C. BOARD AND SUPPLIED 

FULLY TESTED 

ENTERTAINMENTS LTD 
STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT 
NEW & SECONDHAND MUSICAL INSTRUMENTS. 
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES. 

TWO NEW PA/MIXER 
Using grouped pairs of inputs and 
(high Z and low Z inputs) with individual 
bass, treble and volume controls 
pair, plus master control. These low 
units will feed all makes of amplifiers, 
making them ideal for clubs, discos 
Standard jack sockets. Compact design. 
strong metal cases. All units guaranteed 
3 years. 

CONTROL UNITS 
outputs M.4H 

4 setspd. of controls. 4 
Case " x 8"x 

high 
14 
Z, 4 low Z 

2#" 
on each £1 8150 + -noise ® V.A.T. 

M.6HL Case 18"x8"x2z" 

etc. 
12 inputs (6 high Z, 6 low Z). Carr. pd. 

In £27150 1- V.A.T. 

for s hanr ellildìn your 
modules, 

mixer. Gain -16 z (24dB). 
Tone controls-18dB swing. 
Carr. pd. £3.50 + V.A.T. 

SAXON CONTROL UNITS 
Mono (as shown) 

£6¡ 150 Carr. 20p. 
jl. 

Stereo. Carr. 30p. £15180 & 

Two decks, and full headphone monitoring. 
and is finished with a smart white on black facia. 
treble, Headphone Selector and volume, Microphone 
COMPARABLE TO UNITS AT OVER 

p¡q, ( ' `El li.® lZ 1C 

MOD -MODULE 

The unit is mains operated and measures 17¢- x 3' x 4' deep 
The controls are: Left/Right deck fader, volume, bass, 

volume, bass, treble, mains on/off. 
TWICE THE PRICE. (N.B.-Stereo only has mic Input.) 

120 WATT HEAVY DUTY MODULE ,j:t) `' Rugged class A driver stage, this module will run from all our mixers, 
etc., and most other makes. Delivers 120 watts into an eight ohm load ...+ and employs 4 T03 can (115 watt) output transistors. These are the 

.. , modules where extra power is demanded. 
s Power 120 watts 

Freq. r spoonse 20-20,000ut rnto HZ A 2dB only8 
oh ms £' 1 119® 

Input sensitivity 200 mV into 10K (Carr. 20p) 
Construction Fibreglass board 

160 watt version £2790 Size 8" z 4" z 4" (5" with Module & £18.95 
with power£27150 supply) power 
supply Low distortion parallel push-pull supply 
(Carr. 50p) output stage. (Carr. 40p) 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3KW (3000 watts) of 
lighting and incorporates versatile sound control arrangement to 

µ'yxkos 4 
enable professional standards to be achieved. Both units are 
excellent examples of Saxon quality and value. 

3 CHANNEL UNIT SINGLE CHANNEL UNIT 
Includes bass, middle and treble as well as master Operates from 5 to 100 watt amplifiers. Supplied 
controls. 2 amplifier sockets eliminate need for for bass note operation, is easily adapted for 
split leads. Up to 3KW lighting load. Smartly treble or mid -range at a cost of about 5p. 
finished steel case. Carr. 30P. £1975 Carr. pd. £5190 
COMPLETE AMPLIFIERS 
CSE 100. £34.90 carr. free 
This versatile unit is now available in a black 
case and so represents even better value than 
delivering speech and music powers of up 
watts RMS and continuous signal outputs 
70 watts. Two individually controlled inputs 
wide range bass and treble controls. 

SAXON 100 £46'50 carr. free 

"'- 

vynide-' 
ever yr, 

to 100 
of 0RR£! 

with 
... 

With an RMS output of 120 watts speech and music, 
100 watts continuous power, four individually 
controlled FET input stages and wide range bassand 

treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

600 Watt 3 colour Ligh 
Boxes Smart Rexine 

watt 8/15 ohm £14.50 carr. 50p. 
finish £15 can. free. 

ohm £1150 carr. 40p. 

LOUDSPEAKERS British made bargains!! 
12" 25 watt 8/15 ohms £5.95 cart. 30p. 15^ 50 
12^ 40 watt 15,000 gauss magnet system 8/15 

A.K.G. MICROPHONES 
011 DHL IDEAL DISCO MIKE ONI'Y £9.45 (rrp £11'00). 

Prices quoted do NOT include V.A.T. 10% must be added on to total 
value of order for V.A.T. S.A.E. for special price list. 

Orders and personal shoppers to: 

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS. 

Telephone 01-684 6385 

Hours 9.30 a. -m.-5.30 p.m. 
TRADE & EXPORT ENQUIRIES INVITED 

TERMS OF BUSINESS 
Cash with -order .(C.W.O.) For C.O.D.please add 35p 

extra, cash by regd. letter, please 
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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 0.83 2E80 0-46 
DY51 0-85 EF83 1.08 
DY86/7 0-42 EF85 0-43 
DY802 0.45 EF86 0-90 
EABC80 1.00 EF89 0-81 
EB91 0.88 E091. 1.30 
EBC81 075 EF92 1-40 
EBF80 0.60 EF95 1-85 
EBF83 0.62 EF183 0-80 
EBF89 0.58 EF184 0-60 
2086 0.75 E1390 0-58 
EC88 0.77 EL34 0-95 
ECC81 0-45 EL36 1-06 
ECC82 0.48 EL81 0.90 
ECC83 0.45 EL84 0-47 
ECC84 0.55 EL85 055 
ECC85 0.53 EL86 0-95 
ECC88 0.75 EL95 0-70 
ECC189 0-71 EL91 1-31 
ECF80 0.58 ELL80 1.30 
ECF82 0.73 EM84 1-18 
ECF88 0.71 EM87 1-18 
ECH81 1.00 EY51 0-83 
ECH83 1.00 EY86/87 0-42 
ECH84 0.78 EY88 0-84 
F.CL80 0.53 EZ80 051 
ECL82 0.61 EZ81 0-40 
ECL83 0.88 GY501 090 
ECL86 0.83 0234 0 78 

PC86 0-05 
PC88 0-75 
PC97 0-45 
PC900 0-56 
PCC84 0-52 
PC088 0-80 
PCC89 0-85 
P00189 085 
PCF80 0.51 
PCF82 1-30 
PCF86 085 
PCF200 0.85 
PCF201 0-87 
PCF801 0.85 
PCF802 071 
PCF806 0-86 
0011209 0-88 
PCL82 0-54 
PCL83 0-66 
PCL84 0.59 
PCL85 083 
PCL86 0.83 
PCL805/85 

0.88 
PD500 155 
PFL200 0-80 
PL36 0-88 
PL81 0-75 
PL81A 0-88 
PL82 0-50 
PL83 096 

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. 
AZI 0-80 
AZ31 056 
CBL31 1-00 
CL33 150 
CY31 050 
DAF91 0-80 
DAF96 050 
DCC90 185 
DF91 080 
DF96 060 
DK91 046 
DK92 0-70 
DK96 0-80 
DL92 0-40 
DL94 048 
DL96 0-55 
DY86/87 0.87 
DY802 0-37 
EABC80 0-38 
EAF42 0-75 

EBC33 1-00 
EBC41 0-75 
EBC81 0.83 
EBF80 0-40 
EBF83 0-40 
E8089 082 
EBL31 1-50 
ECC81 0-40 
ECC82 038 
ECC83 0-33 
ECC84 0-30 
ECC85 0-40 
20088 0-40 
201135 1-25 
20242 1-00 
ECH81 0'30 
ECH83 0-45 
ECL80 0-45 
ECL82 0-35 
201,83 0-68 
ECL86 0-40 
ECLL800 2-25 
EF37A 1-20 
2039 140 

EF80 0.25 
EF85 0-35 
EF86 0-30 
2089 0-28 
EF91 0-37 
EPOS 085 
EF95 0-40 
EF98 0-75 
EF183 0-30 
EF184 0-86 
EL32 0-60 
EL33 176 
EL34 0-50 
EC36 0-50 
EL37 2-35 
EL41 090 
EL42 0.90 
EL84 0-25 
EL95 0-85 
ELL80 1-00 
21480 0.45 
EM81 0-60 
EM84 085 
EM85 1.00 
EY51 0.40 
EY86 0-40 
EZ40 0-75 
EZ41 0-75 
EZ80 0-28 
EZ81 0.29 
GY501 0-80 
GZ30 0-45 
GZ32 0.50 
GZ34 0-60 
GZ37 125 
112309 1.50 
2061 1-75 
KT66 2-35 
KT81 (705) 

1-18 
2081 1.75 
KT88 2-25 
KTW61 1.00 
M1314 1-00 
278 1-80 

PC86 
PC88 
1'097 
PC900 
PCC84 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCFS6 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCL82 
PCL83 

0.80 
0.80 
0.45 
0.48 
0.40 
0.55 
0.50 
0.80 
0.30 
0.86 
0.60 
0.50 
0-50 
0 80 
0.75 
0.85 
0-35 
0.88 

PCL84 0-45 
PCL85 0-50 
PCL86 0-45 
PCL805/85 

0-50 
PD500 1-80 
PEN45 0-75 
PL36 0-55 
PL81 0-50 
PL82 0-45 
PL83 0-45 
PL84 0-40 
PL500 0-75 
PL504 0.75 
PL508 0-90 
PL509 1-55 
PL802 0-95 
PX4 2-50 
0X25 2.50 
PY33 0-63 
PY87 0-30 
PY8'2 0-35 
PY83 0.88 
PY88 0.40 
PY500 0.47 
PY811800 0-50 
PY801 050. 

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

PL84 
PL504 
PL508 
PL509 
PL802 

0B8 
0 88 
1 05 
1 55 
0'96 

30015/ 
PCF800 1-05 
30017 1-00 
30018/ 
PCF805 090 

PY33 0 88 30F5/PF818 
PY81/800 0 50 1-10 
PY82 0 55 30FL1/ 
PY88 0 80 PCE800 0-75 
PY500A 1 05 30FL2 475 
PY800 0 50 301112 1-05 
PY801 0 50 30FL14 0-85 
1326 1 00 30L1/PCC84 
U191 1 00 0-52 
U193 0 50 30L15/PC0805 UAB080 0-90 1.05 17B081 
UBF89 

010 
0.80 30L37 0-90 

UCC85 0.60 3004MR 1-30 
1301181 1-00 30012/PC801 
UCL82 0.70 1-05 
UCL83 0-70 30019/00802 
UF89 0-80 1-00 
111,84 0-95 30PL1/PC1.801. UL85 0.50 0-95 6/30L2/ 

30PL13/ E00804 1-00 
6F23/EF812 PCL800 120 

1-05 30PL14/ 
3001/PCF80 PCL88 1-25 

0-51 301'1.15 1-05 

8041 3-00 636 0.80 
8P6I 0.75 6J7M 0.45 
041 1.00 6J7G 0-40 
1314 1.00 6K6GT 0.75 
U25 0.85 6K7M 0.43 
1326 0.85 6K7G 0.80 
13191 0.75 62871 0-80 
UABC80 0.40 6K8G 0.45 
UAF42 0.75 6225 0.75 
138041 0.75 6L6G 0-55 
UBC81 0.45 6Q7M 0.50 
132080 0.40 6Q70 0.50 
UBF89 0-40 68L7GT 0.45 
UCC85 0.45 6827GT 0-45 
U0ß42 0.75 68Q7GT 0-50 
1703381 0.40 61750 0.75 
Ú0L82 0.85 6V6G 0.40 
UCL83 0.70 6V6GT 0.45 
ÚF41 0.75 6X4 0.40 
ÚF89 0-40 6X50 0.40 
138041 0.85 6X5GT 0.45 
ÚL84 0.43 786 0.75 
ÚY41 0.48 7117 0.70 
ÚY85 0.40 705 1.00 
VR105-30 0.40 706 0.75 
VR150.30 0.40 7117 0.70 

0.40 7R7 0.75 
OB2 0.40 787 2.25 
1R5 0.45 7Y4 0.75 
185 0.30 12AT6 0.40 
1T4 0.30 12AT7 0.40 
394 0.40 12.4116 0-45 
3V4 0-48 12AÚ7 0.33 
5R4GY 0.75 12AX7 0.38 
5114G 090 12BA6 0.45 
5V4G 0.50 12BE6 0.50 
5Y3GT 0.45 3001 0.30 
5140 0.45 30015 1.05 
6/30L2 0.80 30017 1.10 
6AK5 0.40 30018 0.80 
6AM5 0.90 3005 1.10 
6AQ5 0.42 30FL1 0-75 
6A870 0-85 30FL2 0.75 
6AT6 0.38 3008014 0.86 
6AU6 0.80 30L15 1.05 
8BA6 
6BE6 
62116 

0-28 
0.82 
0.75 

308017 0.90 
3004MRE 1.30 

61336 0.55 30012 1.05 
BBQ7A 0.55 301'19 1-00 
62117 0-90 300801 0.95 
6287 
6BW6 
BBW7 

1-35 
090 
0-90 

30PL13 1.20 
30PL14 1.25 

604 0.35 35W4 0.40 
6CD6G 1,80 35Z4GT 0.70 
6C116 0.80 50CD6G 1.20 
BCW4 
6023 
6025 

0.70 
1-05 
1.00 

807 0.50 
813 ITT 813 

6028 0.70 813 USSR 
635M 0.80 25-75 
6J5G 0.45 866A 0,85 

- 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

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

80 for first Transistor. 
for each additional add lard, Texas, RCA, Fer- 
19. ranti, Motorola, ITT, 

AA119 0.7 
AA213 0.10 

BD132 0.80 
BF115 0.25 

Fairchild, Lucas, etc. 
Quantity discounts on 

AAZ15 0.10 
AC107 0.85 

8E167 0-25 
8E173 0-25 application. Send SAE 

AC126 0.25 
AC127 0.25 

8E179 0-80 
BF180 0.80 for full lists. 

AC128 0.25 8E181 0-32 
AC176 0.25 BF194 0-15 
AC187 0-25 BF195 0.15 0016 0.75 ZTX500 0.15 222646 0.50 
AC188 0.25 130197 0-15 0020 095 ZTX501 0.16 223904 0.18 
ACY21 0-20 BF200 0.85 0023 0-85 ZTX503 0-17 222904A 0.25 
ACY39 0.55 BF861 025 0025 0-40 ZTX531 0.20 222905 0.26 
AD140 0-50 8E898 0-25 0028 0-65 ZTX550 0.20 222905A 0.28 
AD149 0.50 BFX29 0-25 0035 050 IN914 0.7 222906 0.20 
AD161 0.85 BFX88 0-20 0036 0-85 I24001 0.6 222926 0-10 
AD162 0.85 BFY50 0 20 0042 0-40 124002 0.7 223053 0.20 
AF115 0.24 BFY51 0-20 0044 045 124003 0.8 223055 0.56 
AF116 0.25 BFY52 0-20 0045 0-15 I24004 0.8 223525 0.75 
AF117 0-20 BFW10 0-61 0071 0-15 I24005 0.10 223614 0.59 
AF186 0.40 8E100 0-15 0072 0-25 I24006 0.12 223615 0.75 
AF239 0.40 BY126 0-15 0076 0-40 1N4007 0.15 223702 0.10 
A8Y27 0.80 BY127 0-15 0077 0-45 I24009 0.5 2N3703 0.10 
ABYSS 0.25 BZX61 series 0081 0-25 I24148 0.8 223704 0.10 
BA102 0-30 0-12 OC81D 0-25 18921 0.10 223705 0.10 
BA115 0.7 BZY88 series 00812 0-55 I82033 0.20 323706 0.10 
20107 0.10 010 0083 0-25 I82051A 0.20 223707 0-10 
BC108 0.10 CR81-05 0-25 00140 055 I82100A 0.20 223708 0.10 
BC109 0.10 CR81-40 0-35 00170 0-25 183010 0.25 223709 0.10 
BC113 0.15 CR83-05 030 00171. 0-30 22696 0-15 223710 0-10 
BC117 0-20 CR83-40 045 00200 0-45 22697 0.15 223711 0.10 
BC143 0.35 MJE340 0-50 00201 075 2N708 0.10 223819 0.35 
BC147 0.12 313E370 0 70 00202 0-80 2N706A 0-12 223820 0.60 
BC148 040 MJE520 0.75 00203 0-50 221131 0.25 223823 0-62 
BC169C 0-12 MJE2955 1-10 OCP71 1-25 221132 0.25 223903 0.15 
BC182 0.10 MJE3055 0-75 02012 0-50 221303 0.18 223904 0.17 
BC182L 0.12 MPF102 042 ORP60 0-40 221303 0.16 223905 0-21 
BC184L 0.11 MPF103 0-35 T1005 0-80 221304 0.22 223906 0-12 
BCY32 0.80 MPF104 0.37 TI044 0-35 221305 0.22 224058 0-16 
BCY33 0.84 MPF105 040 TIC226D 1.50 221306 0.22 224059 0.9 
BCY34 0.85 NKT404 0-50 TIL209 080 221307 0-25 324060 0-12 
BCY70 0-15 OA5 0 50 TI843 0-35 221308 0.25 224061 0.12 
BCY71 9.20 °A10 0-35 ZTX107 0-15 221309 0.87 224062 0.12 
BCY72 0.15 0A79 0.7 ZTX108 0-12 221613 0.20 32141 0.81 
130111 0.50 OA81 0-10 ZTX300 012 221614 0-20 40360 0.40 
BD321 0.75 OA91 0.7 ZTX301 0-15 222147 0-75 40361 0.40 
BE/124 0-80 OA200 0.7 ZTX302 0-18 222160 0.59 40362 0.50 
BD131 0.75 0A202 0-10 ZTX304 0-25 2N2369A 0.15 40430 1.00 

827400 0.20 827425 0-48 SN7473 0-40 8274107 0.50 8274157 1.80 
827401 0.20 SN7427 0-42 827474 0-40 0274110 0.80 8274170 4.10 
827402 0.20 SN7428 0-50 827475 055 0274111 1.45 0274174 2.00 
827403 0.20 SN7430 0-20 SN7476 0-45 0274118 1.00 0274175 1.85 
ßN7404 0.20 827432 0-42 027480 0-80 9274119 1.90 8274176 1-80 
827405 0.20 S27433 070 027482 0-87 8274121 0.80 8274190 1.95 
827406 0.80 S27437 0-65 827483 1-00 8274122 1.85 8274191 1.95 
827407 0.80 827438 085 827484 0-90 8274123 2.70 8274192 2-00 
827408 0.20 827440 0-20 827486 0-45 8274141 1.00 8274193 2-00 
827409 0.45 SN7441AN 827490 0-75 8274145 1.50 9N74194 2 -SO 
827410 0.90 0-75 8N7491AN 0274150 3.85 8274195 1-85 
8N7411 0.28 8N7442 075 100 8274151 1.10 8274196 1.50 
827412 0.42 827450 0-20 827492 0-75 8274154 2-00 8274197 1.50 
8707413 0.80 SN7451 0-20 027493 0-75 8274155 1.55 8274198 4.80 
027416 0.80 027453 0-20 SN7494 0-80 8274156 1.55 0274199 4.80 
027417 0.30 827454 0-20 827495 0-80 

DIL 14 pin 15p 
SOCKETS 14 pin 14p 

027420 0.20 
827422 0.48 
827423 0.48 

827460 0-20 
S27470 0-30 
8N7472 0-30 

827496 1-00 
827497 82S 
8274100 250 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

11 11 I 

ITT NUMICATOR 
TYPE GN4PA 
LIST PRICE £2.70 
OUR PRICE £1.25 
Data Sheet Supplied 

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

VALVE MAIL ORDER CO. ` 

16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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OF 

ALL of the basic measurements that can be 
made with a normal multimeter, the deter- 
mination of voltage is probably the one most 

commonly attempted and the measurement that is 
most likely to give rise to erroneous results. 

MEASUREMENT ERRORS 
Consider for a moment the circuit of a low power 

audio amplifying stage in any piece of equipment, 
Fig. 1. The current through R3 will, with no input 
signal, be of constant value determined by the values 
of Rl, R2 and R4, and will not be altered if the value 
of R3 is altered providing that the voltage at the 
collector of the transistor exceeds that at its base by 
2 volts or more. 

Let us suppose we wish to measure the voltage 
across R3, and given that the transistor delivers a 

current of 1001LA and the value of R3 is 100kí2, the 
voltage across the resistor will be 10V. 

If we measure the voltage across R3 with a normal 
multimeter of 20k12/volt sensitivity then, on the 10V 
range, the meter will appear as a 200kfl resistor. If a 

200kfl resistor is shunted across the 100kí2 resistor 
the apparent resistance drops to 66.7k12, and con- 
sequently the voltage across the combination drops 
to 6-67V, vastly different from the 10V correct value. 

1AM 00341 

Fig. 1: Basic transistor circuit to demonstrate errors possible when 
using low sensitivity meters. 

D. J. SILVESTER 

it is obvious therefore that a meter with a higher 
sensitivity would give much less error, but although 
valve and FET voltmeters can be built by the home 
constructor, difficulties can occur due to thermal drifts 
as the components in the circuit warm up. The circuit 
to be described uses a µÁ741C integrated circuit as 
the amplifying element of the circuit hence elimin- 
ating drift problems. Since it is difficult for the 
amateur to obtain high value, high tolerance resistors 
the sensitivity of the circuit has to be made 100kí2/ 
volt although lM12/volt would be preferable. 

R2 

1 AM 00351 

Fig. 2: Use of the ,1Á741C integrated circuit as an amplifier. 

* components list 

Resistors 
R1 100k12 
R2 300kt2 I 

R3 iron 
1W 

1 
R4 3M12 
RS 1QMS2 j ' 

(R4 is 2 K 1.5)Aû) 

VR1 1Úkí2 linear potentiometer 
VR2 50OS1 miniature preset pot 

Miscellaneous 
1G1, 1uA741G (T05 or í7(L). S1, 4 -pole B -way, {from 
2x2 -pole 6 -way wafers)« Mi, 100,uÁ FSD, scared' 
0-3 and 0-10 (RS -M. Doss, appros r x 4" x r. 
Terminals (2). Knobs (2). Baítery clips pairs). 
Terry spring Clips (2).: Batteries, PP4 (9V-2 of#). 
Veroboard. 

RB 1okn 
R7 1Oke 
R$ 1gkt12 ! 

o 

R9 820í) 
ig 
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R1 100k 

Test 
terminals . 

'z. a 1. #.,'. 

Note; Circuit isofated from box: 

Fig. 3: Full circuit of the high sensitivity voltmeter. if difficulty is experienced in obtaining a suitable wafer switch, Sic and Sid could be replaced by a separate double pole toggle switch. 

To VR1 rotor 
and 
S1d rotor 

To Stb To M1 To Sic 
rotor -ve rotor 

Brackets glued 
to lid with 
epoxy resin 

lAM 00371 

Two brackets To -ve terminal 
glued to Veroboard and To M1 
with epoxy resin battery common +ve 

AFig. 4: Layout of the small veroboard carrying the IC Supporting 
brackets are cemented to the box lid. 

Fig. 5: General layout of components on box lid with connections, 
to range switch." 

Fig. 2 shows the basic inverting amplifier used in 
the meter. If we assume that the IC is perfectly 
matched (it would give no output if both inputs were 
earthed), we can prove that if R2 and R3 are not the 
same value the output voltage will not be zero, due to the currents being drawn through these resistors. 

The IC has two terminals for offsetting small differ- 
ences due to mismatch of components in the IC and 
the tolerance of the external resistors, as well as 
frequency compensating components to prevent 
422 

9V 
(PP4) 

Battery clips 
glued to lid 

with 
epoxy resin 



ALL OUR PRICES INCLUDE V.A.T. 
M ANOTHER RCS BARGAIN! BSR LATEST SUPERS --,1 

STEREO AND MONO 
Playa 12", 10" or 7" records. 
Auto or Manual. A high 
quality unit backed by SSE 
reliability with 12 months' 
guarantee. AC 200/250x. 
Size 185 x litio. 

Above motor board 35io. 
Below motor board 2}ía, ER.25 Poet 25p. 
With STEREO and MONO XTAL 

PORTABLE PLAYER CABINET 
E4so Modern design, black rexine covered, 

silver front grille. Suitable for above player. Poet 20p. 
Motor board cut f or BSE deck. 

E.M.I. TW ETEROOFER AKIDD 
£5.75 

Available separately Post 25p 
Woofer £4.25, Tweeter £1.90. 
Comprising a One example of a Woofer 
101 x Blin. 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 35in. square has a special light- 
weight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Response 85 to 18,000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 x 13 x gin, E9.90 POST 25p 
MODERN GROOVED FRONT DESIGN, TEAK FINISH 

SPECIAL OFFER 
SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 
Single pole two-way. 
Maker's Last list price £4.50. 
Brand new and fully guaranteed. 
Surface mounting with fixing screws. 
Will replace existing wall switch to give light for return 
home, garage, automatic anti -burglar lights, etc. Variable 
knob. Turn on or off at full or intermediate settings. 
TWO TYPES AVAILABLE 0 TO 60 MINUTES OR 0 
TO 6 HOURS. OUR PRICE £185, P. & P. 150 OR £3 
PAIR. (STATE TYPE A OR B WHEN ORDERING.) 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial 72p 
Oac. P50/1AC 33D 
I.F. P50/2CC 470 kc/s. 36p 
3rd I.F. P50/8CC 36p 
Spare Cores 3p 
Millard Ferrite Rod 8 x f in. 20p, 6 x fin. 20p. 

Driver Trans. LFDT4 580 
Printed Circuit, PCA1 680 
J.B. Tuning Gang 65p 
Wegrad Booklet 10p 
OPT1 580 

VOLUME CONTROLS 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 15p. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. 
Edge SK.S.P. Transistor 25p 

80 Ohm Coax 4p. yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £1.40; 80 yd. £2. 
FRINGE LOW LOSS 
Ideal 025 & colour I op yd. 

81n & 10in ELAC 
HI-FI SPEAKERS 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 50-16,000 cps. 
Bass resonance 55 cps. 
8 ohm coil. £ 75 ß5p 

Stn. 10 watt, Post 
10in, 12 watt 
music power. 

E.M.I. 134 x 8in. 
SPEAKER SALE! 
With twin tweeters £ a50 and crossover,,w 10 watt. r} 
State 3 or 8 or 15 ohm. 
(As illustrated) Post 25p 

With flared tweeter cone and ceramic 
magnet. 10 watts. 

oV Bass res. 45-60 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 25p 

CABINETBOOKSHELF £5'50 2ost 5p 18 

2'75 
10 Oin. 

BRITISH MADE STEREO 
MULTIPLEX DECODER 
Brand New. 7 transistors plus integrated 
circuit. Fibre glass printed circuit hoard. 
Size 21 x 8; x din. Pre -aligned. Com- 
plete with stereo beacon indicator. 12V 
d.c. operation. 400mV output for 100mV 
input. Full instructions for any FMrTuner. 
Some technical experience £6.95 Post 
essential. 15p 

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 6 x 4in 
45p; 9 x 7in.60p; 11 x lin. 70p;13 x gin, 90p;14 x 11ín. 
95p; 15 x 14in. 99p; 11 x Sin. 50p; 18 x loin, £1. 
ALUMINIUM BOX 6 x 4 x 4in. SOP. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4fn. 9p; 8 x 6fn, 15p; 
14 x 3in.16p;10 x 7in.19p;12 x 5in.20p;12 x Sin.28p; 
16 x 8in.28p;14 x 9in.34p;12 x 12in.40p;16 x 10in.50p 
PAXOLIN PANEL 10 x Sin. 15p. 

4 Transistor Mono Amplifier 
Powerful 3 watt output. 15 ohm. AC mains operated with 
transformer. 3 -Controls, volume, treble, bass and On!Off 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Size Sin. wide x 4 in. deep x 3in. high. 

Suitable 7" x 4" speaker, £1. PRICE f5.95 Post 

R.C.S. STABILISED POWER PACK KITS 
All parte and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 200/240v. AC. Output voltages available 8 er 9 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. £2'20 POST 
Details S.A.E. Size 35 x 15 x lfin. 15P 

GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar. Can be used with 
Battery 9-12v or H.T. line 200-300v D.C. operation. 
Size If" x 15" x f". Response 25 e.p.e. to 25 Kc/s. 28db gaio. 
For use with valve or transistor equipment. 99n Post 
Full instructions supplied. Details S.A,E. P 10p 

NEW ELECTROLYTIC CONDENSERS 
21350V .. 14p 250/25V .. 14p 
4/350V .. 14p 600/25V .. 20p 
8/450V.. 18p 1000/25V .. 85p 
16/450V 22p 1000/50V .. 47p 
32/450V 35p 8+8/450V.. 22p 
25/25V .. lOp 8+16/450V 250 
60/50V .. 10p 16+16/450V 40p 
100/25V lOp 82+82/850V 40p 

50+50/350V .. 50p 
80+100/350V .. 85p 
82+32/250V .. 20p 
32+32/450V .. 45p 
350+50/325V . 55p 
32+32+32/350V 55p 
100+50+ 50/850V 55p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 6, 8, 16, 25, 30, 50, 100, 200mF. 15V. 10p. 
600mF. 12V. 16p; 25V. 20p; 50V. 80p. 
1000mF. 12V. 20p; 25V. 85p; 50V. 47p; 100V. 70p. 
2000mF. 6V. 25p; 25V. 42p; 50V, 57p. 
2500mF. 50V. 62p; 3000mF. 25V. 47p: 50V. 651. 
6000mF. 6V. 25p; 12V. 42p; 25V.. 75p; 35V. 85p; 50V. 95p. 

CERAMIC 1pF to 0-OImF, 4p. Silver Mica 2 to 5000pF, 4p 
PAPER 350V-0.1 4p, 0 5 lap; 1mF 15p; 2mF 150V 15D. 
600V-0.001 to 0.05 4p; 0.1 6p; 0.26 80; 0.47 25p. 
SILVER MICA, Close tolerance 1% 2.2-500pF 8p; 500-2,200 
pF 10p; 2,700-5,800pF 20p; 6,8000F -0.01m F 30p; each. 
TWIN GANG. "0-0" 208pF+176pF, 65p; 500pF standard 
45p; 385+365 with 25+25pF Slow motion drive 50p. 
SHORT WAVE, SINGLE. 10pF 80p; 25pF 55D; 50PF 55p. 
NEON PANEL INDICATORS. 250V AC/DC Amber 20p. 
RESISTORS. t w., 5 w., 1 w., 1p; 2 w 5p 10 ohms to 10 meg. 
HIGH STABILITY. } w. 2%ó 10 ohms to 6 meg., 10p. 
Ditto 5% Preferred values 10 ohms to 10 meg., 40. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt 
10 ohms to 100K 10p each; 25 watt, 1 ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve Type 35p. 

COMPACT PORTABLE STEREO HI-FI 
Two full size loudspeakers 133 x 10 x 31in. Player unit 
clips to loudspeakers making it extremely compact, 
overall size only 130 x 10 x 85in. 3 watts per channel, 
plays all recorda 33 rpm, 45 rpm. Separate volume and 
tone controls. 240v AO maws. Attractive Brown colour, 
weight 181ós. £25 + Si,,, -.-arriage. 

BRITISH FM/VHF TUNING HEART 
88 to 108 Mc/s British made. 2 Tran- Our Price 
sistora ready aligned -requires 10.7 £395 Mc/s IF. Complete with tuning gang. 
Connections supplied but some 
technical experience essential. Post 200. 

MAINS TRANSFORMERS ALL POSTPOST 

Eagle MT12 12-0-12 v. 50 mA 90p 
250-0-250 80 mA. 0.8 v. 3.5 a. 0.3 v.1 a. or 5 v. 2 a £2.50 
350-0-850 80 mA. 8.3 v. 35 a. 63 v. l a. or 5 v. 2 a £300 
300-0-300 v. 120 mA., 8.8 v. 4 a. C.T.; 8.3 v. 2 a. £3.25 
MINIATURE 200 v. 20 mA., e3 v.1 a. 25 a 25 x bin. 75p 
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 a It x 21n. 90p 
HEATER TRANS. 6.3 v. 8 a 800 
GENERAL PURPOSE LOW VOLTAGE, Tapped Outputs 
at 2 amp. 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 30 v. 52.25 
1 amp. 0, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60, £225 
2 amp. 8, 8, 10,12,16, 18, 20, 24, 30, 38, 40, 48, 60, £3.25 
5 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. £8.75 
8 amp. 5, 8 and 13 v. £1.00; Ditto 5 amp, £1.28. 
3 amp. 8, 5, 8,10,13 and 5-0.5 v, £130; Ditto 5 amp. £1.50 
8-0-8d. 500 mA., 90p. 9v. 1 amp, 95p. 12v. 300 mA., 75p. 
12v. 500 mA., 85p. 12v. 750 mA., 95p. 
AUTO TRANSFORMERS 115v. to 230v. or 230v. to 115v. 
150w. £2.25; 500w. £6.25; 750w. £10; 1000w. £15. 
CHARGER TRANSFORMERS. Input 200/250 v. for 8 
or 12 v., 15 amp. £1.50; 2 amp. £1.80; 4 amp. £2.50. 
BATTERY CHARGERS. I5A. £2; 8A £3; 4A £4, 5A. £4.50 

FACTORY ACT! MAINS ISOLATING TRANSFORMER 
Primary 0-110-240 v. Secondary 0-240 v. 3 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with fixing feet. Famous make. 
Value £19. OUR SPEC dAL PRICE t I o Carriage 
IDEAL FOR COLOUR TV 
Can be used as 800 watt Auto Transformer 240-110V. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
Hi-Fi Enclosure Manual containing 20 plans, designs, 
cróssover data and cubic tables. 42p. Post Free 

BAKER 12in. MAJOR £1 0 
eir n e' P. & p. 25P 

30-14,500 e.t.a., 12in. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 

a flux density of _having 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bass 
resonance 40 c.p.s. Rated 20 
watts. NOTE : 3 or 8 or 
15 ohms must be stated. 

\.. 

Module kit, 30-17,000 c,p,s, 
with tweeter crossover, baffle 
and instructions. £ 12.50 '.;;an..._...- 
P. & p. 25P. 

BAKER "BIG -SOUND" SPEAKERS P. & P. 259 

`Group 25' 'Group 35' 'Group 50' 

25 wainctt £8.80 35 wainctt £9.90 50Awatt £22 
3 or. 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm 

TEAK VENEERED HI-FI SPEAKER CABINETS 
For 12in. or loin. dia. speaker 20 x 13 x 8'n. £B90 Post 25p 
For 13 x Sin. or 8in. speaker 16 x 10 x DM. £5.50 Post 25p 
For 8 x 5in, speaker 16 x 8 x 8'n, 54.40 Post 25p 
For Bin. and tweeter 12x- 8 x Bin. £4 Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft. 

GOODMANS 62in. HI-FI WOOFER f4 
S ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 30-12,000 cps. Ideal P.A. Columns. 
Hi-Fi Enclosures Systems, etc. 
Suitable Cabinet 12 e S x S, £4.00. 
Suitable Tweeter, £2.00. 

ELAC CONE TWEETER 

The moving coil diaphragm gives a flood 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 31 x 
3I x tin. deep. Rating 10 watts, 3 ohm 
or 15 ohm models. £ 1.90 Post 10p 
Crossover, 95p. 

SPEAKER COVERING MATERIALS. Samples Large S.A,E. 
Horn Tweeters 2-18kc/s, 10W 8 ohm or 15 ohm £1.95. 
De Luxe Horn Tweeters 2-18 Kc/e, 15W, 15 ohm £3.50. 
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p. 
LOUDSPEAKERS 3 OHMS. 7 x 4in. £1.25; Olin. £1.50; 
8 x 5in. £1.60 8in. £1.75; 10 x Bin. £1.90; 10in. £2.00. 
SPECIAL OFFER: 80 ohm, 25in.; 21in. 35 ohm, lin., 
3in., 25 ohm. 21in, dia., 5in. dia, 6" x 4" f I EACH 
15 ohm, 35in. dia.; 6 x 4in.; 7 x 4in.; 8 x 5in. TYPE 
3 ohm, 25tH.; 21in.; 3iín.; 5in. dia, (8 x 4in. 8 ohm £1.50) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. diameter 4 watt; 10in. 5 watt £2.20, 12in. 8 watt 3 or 8 
or 15 ohm models £2.50 each. Post 15p. 
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p. 
6 WATT MULTI -RATIO. '3, 8 and 15 ohms, 80p. 

MAJOR 100 WATT 
ALL PURPOSE ' 

GROUP 
AMPLIFIER 
All transistorized. 4 inputs, speech 
and music. 4 -way mixing. Output 
8/15 ohm. A.C. 200/250v, Separate 
Treble and Bass controls. 
Guaranteed. Details S.A.E. £49 Free 

BARGAIN AM TUNER. Medium Wave. £4.95 Transistor Superhet, Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner E3.95 with separate controls into single output. 9 volt. 

STEREO VERSION OF ABOVE £5.95 
BARGAIN FM TUNER 88-10S Mc/a Six Transistor, 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ 14.85 Walnut Cabinet. Size 7 x 5 x 4 in. 

oo 
BARGAIN FM TUNER as above less cabinet £9.85 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor f4.50 Push -Pull Ready built, with volume, treble 
and bass controls 18v. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE OR PLUSH, 25p. 
BALANCED TWIN FEEDER 300 ohms 5p yard. JACK 
SOCKET Std. open -circuit 14p, closed-circuit 23P. 
Chrome Lead Socket 45p. Phono Pluga 5p. Phono Sockel 5p. 
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 12p, DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin lop: 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25P. 
VALVE HOLDERS. 5p; CERAMIC 80; CANS 5p. 

TWO RPM GEARED MOTOR 
240v. A.C. mains. Ideal for displays/disco 95,n Poet 
lightwheels. r 25P. 
E.M.I. GRAM MOTOR 
120v. or 240v. A.C. 2,400 rpm. 2 -pole £ I.00 
70mA. Spindle 2 x ,tin. Size 2; x I) 
x 21in. Post 25p. 

DELUXE 4 POLE MOTOR 1400 rpm. 42W size 3a" x 3", 
post 25p. £1.95. 

RADIO COMPONENT SPECIALISTS Opens -6 
337 

WH15EHORSE«ROAD,losed forfCROch 
SDON 

M; ninsum post 20p. Illustrated Colour Brochure Radio Books & Components Lists 10p. Buses 50, 68, 159 Rail Selhurat. Tel. 01-684-1665. 
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Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, in - 

in terlock 
together Ding vertical and C 

horizontal corn - 
parent Trans - 

drawers have label 
slots ( removable 
space dividers. Build up 
any size cabinet for wall, bench or table top. SINGLE UNITS (5"x21,"x2}") £1.25 Dozen DOUBLE UNITS £2.15 Dozen 
TREBLE (3D) £2.20 for B I S SIZE6 
DO UBLE TREBLE 2 drawers in one outer case (6D2) £3.25 ALL INTERLOCK 
for 8 extra large size (6D1) £310 for 8, Carriage 35p Orders over f I O post free QUANTITY DISCOUNTS! 5% in £I for orders over £6, 7k% over 
£ 10, 10% over £20. Quotation for large quantities, 
PLEASE ADD 10/ VAT TO TOTAL REMITTANCE. 

T i (Dept. PW9) 124 CRICKLEWOOD BROADWAY, 
+rwnrreln . 

LONDON N.W.2 01-4504844 
ii. 

N TE-R-L-C=C-K-1-N-G 
_ PLASTIC STORAGE DRAWERS 

A'H L wi+ u _, lidl 
, / 

;1dIjil e ' djÍ 

0+'IQ 
0 - - .:::::::::: 

ELECTROKIT 
12 Lauderdale Road, London, Wag 

Telephone 01-286 0011 
LIGHT DIMMER. Kit contains all parts including circuit 
and construction data, 480 watts, fully suppressed. 

Price £2.10 
SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), £9.50. 
This kit includes all the parts for the assembly of this 
popular and reliable system. The hardware and the con- 
struction data are included. 
Send for details of kits available (please enclose S.A.E.). 
All kits sent POST FREE within the limits of the U.K. 
Please note, prices shown do not allow for V.A.T. Please 
add 10% to your order. 

ALL PRICES INCLUDE VAT 
BARGAIN PARCELS 141b at £1.60 plus 35p p.p.; 281b at £3.00 plus 
571p p.p.; 561b at £4.95 plus £1.371 p.p. Contain pots, Res. Valves, Diodes 
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip Service. 
FANTASTIC BARGAIN. New 6 inch tubes. E450 4/5/16 4VH, medium Persistance, green. Ideal scope tube. 
Also 7BP7. All unused as new. Price £1.55 post paid. 
NEW HEAVY COAX CABLE dia. (" 70 ohms approx. 50ft. lengths £1.55, 
p. & p. 32(p. 100 ft. lengths £2.97, p. & p. 55p. 
AERIALS. New Condition Whip Type, 4ft. 22p; lift. S21p. all collapsible 
type. P. & p. Oft. 10p, Ilft. 15p. New bases on adjustable clamp for the above, 67(p. p. & p. 27(p. 
CRYSTALS AS NEW. He 6u, 5,345; 5,030; 4,945; 4,875; 4,840; 4,795; 
4,580; 4,660; 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p. 
OUR SELECTION OF 6 -Ex. Equ. METERS consisting of 3in., 2fin., tin. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 27(p, 
minimum order of six. 
ANY HEIGHT AERIAL TUBULAR SECTIONS á" dia. X 3ft. long. Brass 
screw in ends, copper coated and painted. Good condition. 22(p p. & p. 5p 
each. Minimum order 6. 

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 14 inch 500 mico! ampmeter 3 gang tuner 75 PF geared BNC type socket size 5f" x 44" x 
5". Price £1.65, p. & p. 271p. 
NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft 50p, 100ft. 
60p, p. & p. 22p. 
AERIAL POLES 4ft high 2" in diameter push -in type as new 75p each p. & p. 25p each minimum four. 
AERIAL MAST POLES approx, 5ft high 2" dia. Interlocking ends. Mini- mum order three. New condition, £1.10 each section. Carriage 37(p each section. 1" 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price £1.10 + 32(p P.P. 
AS NEW 500ua PENNY SIZE METERS complete with jack plug price £1.10 each, p. & p. 10p. 
COMMUNICATION RECEIVER PCRS price £10. post paid. 
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 84 SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 

COMPARE OUR 
Speaker Bargains 
E.M.I. 13 x 8 in 3, 8 & 15 OHMS 

PLAIN £g.00 
WITH TWEETER .. .. £2.25 
TWIN TWEETER £3.50 

Type 350-20 watt with Tweeter 
8. OHM p. & p. 37p. 

- .. £7.25 
8 x5 in3,8&15OHMS .. £1.10 
6t" (93850) 8 ohm .. £2.20 
8" (14A/1000) 8 ohm 10 watt £4.00 

E.M.I. 31" TWEETER C/ 
MAGNET 8 ohm £1.00 

FANE 7 x 4 in3&8 OHMS.. 90 
8"8. OHM DUAL CONE .. £2.10 

CELESTION 8" 15.OHM £1.40 
BAKER GROUP 25 12" 25 

WATT 8 or 15.OHM .. £6.00 
5" 8 ohm C/MAGNET 80p 

p. & p. 10p 
21"8 or 64 OHM p. & p. 10p, 45 
POSTAGE 25p per SPEAKER 
Kit -Form Cabinets Teak 
(17"x10"x6") with a 13" x8" 

or8" CUT OUT .. £2.95 
18 x 11 x 9 with 13"x 8" cutout 

for EMI 350 .. £3.95 
(12"x 12"x 6") with a8"x5"or 

8" CUT OUT.. £2.25 
(PLEASE SPECIFY CUT OUT) 
Add 35p per Cabinet for p. & p. 
Cartridges with standard fittings & 
styli 
ACOS GP91/2SC or GP91/ 

3SC STEREO COMPAT- 
IBLE 

ACOS GP94 STEREO CER. £1.50 
ACOS GP95 STEREO CRYS. £1.15 
ACOS GP96 STEREO CER. £1.50 
9THAC SONOTONE STEREO 

CERAMIC (DIAMOND) ., £1.70 
9THAC/G SONOTONE 

STEREO CER. (DIAMOND) 
SLIMLINE £1.70 

ACOS GP67/2C MONO CRYS. 65 

PRICES 
ACOS GP101 COMP. CRYS. 65 
19 -TI SONOTONE STEREO 

CRYSTAL 80 
POSTAGE 5p per CARTRIDGE 

Microphone Bargains 
CM 20 Crystal Hand .. 
DX143 Dynamic, cassette - 

type stick 
CM70 PLANET stick metal, 

switch crystal 
DM160 Dynamic uni -dir, ball 

metal 
UD130 50K/600 OHM uni -dir, 

ball metal 
TW209 LESSON DUAL IMP 

ball metal, uni -dir. 
CONDENSER MIKE uni. -dir. 

600 OHM 
GUITAR MIKE 
LAPEL TYPE, crystal .. 
POSTAGE 17p each. 

'45 

£1.00 

£1.45 

£3.75 

£4.50 

£5.75 

£7.95 
45 
40 

Battery Eliminators 
240v Input 6 or 9v d.c. output 

at 150 mA £1.99 
12v d.c. input (for cars, fits in 

lighter socket) 6, 7- or 9v 
d.c. output at 300 mA .. £2.50 

P. & P. 10p 

Tapes - "MYLAR" base finest 
quality British made. 
5" 600 ft 36p 58" 1800 ft 85p 
5" 900 ft 45p 7" 1200 ft 55p 
5" 1200 ft 60p 7" 1800 ft 80p 
51" 900 ft 49p 7" 2400 ft 95p 
51" 1200 ft 55p 
POSTAGE 9p each. 

PLASTIC LIBRARY CASES 
for 5in Reels 16p 

5$in Reels 19p 
lin Reels 21p 

P. & P. 5p each 

THIS MONTH'S SPECIAL OFFER 
E.M.I. Loudspeaker Enclosure kit. (LEK 450/8) comprising 2 EMI 450 Speakers (8 ohm 10 watt T/Tweeter, plus cross -over) and 2 EMI Cabinet kits 18"x10"x11"plus Acoustic Wadding, Glue, Screws, Instructions. Recom. Retail Price£29-20. Bargain at£18-00 inc. V.A.T. plus 50p p.&p. 

SEND 25p FOR COMPLETE CATALOGUE Add 10% VAT on prices, inc. P. & P. 

R IVERSDALE ELECTRONICS 
Mail Order Department W9/73, P.O. Box 470, Manchester M60 4131.1 

ALL OUR MERCHANDISE IS FULLY GUARANTEED 

This advanced high-fidelity integrated amplifier is 
completely self-contained and only requires con- 
necting to mains, speaker and input. 
Ideally suited for: 
MONO RECORD PLAYERS 
MONO CONVERSION TO STEREO 
STEREO CONVERSION TO QUADRAPHONIC 

(x 2 Microchip + Decoder) 
T.V. AMPLIFIER 
TAPE AMPLIFIER 
P.A. INSTALATIONS 
AUDIO ALARM ETC. 
SPECIFICATIONS 
OUTPUT 5 watt RMS (10w peak) 
FREQUENCY RESPONSE 10hz to 50khz ±3db 
TOTAL HARMONIC DISTORTION less than 1% 
LOAD IMPEDANCE 4 to 16 ohms 
INPUT IMPEDANCE 100k ohm Nominal 
POWER GAIN 40db Typical 
SIZE 140 x 80x 45mm 

With free instruction sheet. 
PRICE £6. 93 (inc. VAT) plus 25p p. & p. 
Guaranteed 12 months against failure in normal 
use. 

TRADE ENQUIRIES WELCOMED 

NAME 

ADDRESS 

Please send 

l enclose P.O./Cheque/Money Order 

RAYMER ELECTRONICS LTD, 
STANLEY RD. CAMBRIDGE CB5 8LB 
Reg. Bus. 1031205 
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oscillation. The final circuit. Fig. 3, is very simple to 
construct and is an excellent project for a beginner, 
as well as being a very useful instrument. 

CONSTRUCTION 
The entire circuit is built on the lid of a 7" X 4" x 

2" diecast aluminium box using the base as a cover. 
The switch should he assembled so that the two 

Photograph of completed voltmeter, which can be compared with the 
layout shown in Fig. 5. 

wafers are separated by 6BA spacers, 1" long. The 
switch should only move through six positions, the 
"off" position being with the switch turned fully anti- 
clockwise, when viewed from the front panel. 

The resistors R1 to RS are mounted on the switch 
so that as the switch is turned clockwise the value is 
reduced. The remaining switch positions are con- 
nected so that when the resistors are in circuit the 
batteries will be connected to the board. 

The circuit board, Fig. 4, should present no con- 
structional problems provided that reasonable care is 
taken and that the copper strips which are supposed 
to be cut are completely severed. Fig. 5 shows the 
details of the switch wiring. The remaining work con- 
sists of attaching the assembled parts to the lid. The 
circuit board is stuck to the case, two pieces of bent 
metal supporting the board, the Terry battery clips 
being attached in the same way, after which final 
wiring can take place. 

CALIBRATION 
The meter should now be in working order and 

can be switched on. By turning the offset potentio- 
meters VR1 it should be possible to zero the meter. 
if the direction of rotation of the potentiometer and 
the movement of the needle do not coincide the wires 
to the ends of the potentiometer can be interchanged. 
The meter is calibrated by using either a known 
voltage source or a 1-35V mercury battery. This volt- 
age is connected to the instrument and by rotating 
the present VR2 the meter can be set to the correct 
voltage. 

ol/ell2/r2, 

etteis 
Ideal resist 
In recent months there appears 
to have been increasing use made 
of Printed circuit boards in pro- 
jects published in P.W. The 
commonly used resist mentioned 
enamel paint suffers from two 
major disadvantages. 

(1) It may take up to six hours 
for the paint to dry. This increases 
the chance of smudging and hav- 
ing to start all over again. 

(2) It is difficult to remove 
the enamel while it is wet. This 
means that any mistakes made 
when painting on the resist can- 
not be easily corrected. 

After spending many hours 
sweating over an artist's brush 
and hot copper laminate, I de- 
cided to try using women's nail 
varnish on the laminate. This has 
proved far better than enamel 
paint and dries within minutes. 
Mistakes can be corrected when 
dry by just scraping with a 
modelling knife.-D. K. Baruth 
(Northumberland). 

Improving VHF radio 
Further to my article in the 

April issue of PW, readers in 
areas of poor reception may 
obtain higher gain with the FET 
amplifier, Fig. 2, by shorting out 
R4 or reducing the value to 82 
ohms. Experimentally, a 250 ohm 
pre-set potentiometer could be 
fitted and the optimum value 
found for a particular location. 

Alan C. Ainslie 
(Worksop, Notts.) 

Power supplies 
Correspondents have pointed out 
to me that in "Regulated Power 
Supplies for your Transistor 
Radio", PW June 1973, there is a 
minor error. 

It is not, of course, true to say 

that the output voltage is higher 
than the zener voltage, it is lower. 
This hardly affects the operation 
of a transistor radio, which is 
designed to function at law 
voltages, as supplied by a partly 
exhausted battery. 

The mistake crept into the 
article due to my misreading a 
hastily written workshop note. 
J. N. Watt (Surrey). 

Play the game Lads! 
Would it be possible to enlist 

your aid in bringing to the notice 
of "CQ!" Column participants that 
some of them are just bad-man- 
nered opportunists. 

I am no eccentric old buffer 
but admit to having had your 
magazine every month for years. 
My grouse relates to having, time 
after time, sending free copies of 
P.W. P.E. TV etc. to various 
people who do not even acknow- 
ledge receipt-let alone refund 
any postage. The last time this 
happened was in response to a 
"CQ!" published in the February 
issue. I'll not mention any names 
or addresses but hope the 
recipients' consciences will bother 
them.-R. Williams (Gloucester- 
shire). 
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BETT 

GORDON 
PART 9 

THE BBC is currently adopting a new approach 
with regard to the linking of studio centres to 
transmitters, notably for mono and stereo VHF 

radio programmes on the FM system of broad- 
casting. This is facilitating the introduction of stereo 
to FM transmitters which have hitherto been too re- 
mote from studio centres for equalised and balanced 
linking via the earlier radio and line analogue 
circuits. 

Stereo demands high performance links capable 
of conveying two audio signals in isolation over 
hundreds of miles without quality impairment, im- 
balance or variation in transit time. Unless these 
requirements are adequately satisfied degradation 
of the stereo effect at the receiving points is bound 
to follow. On mono, of course, the requirements are 
significantly less critical; for a start there is only 
a single circuit to bother with, and phase distortion 
(i.e., transit time variation) on this is of minor con- 
sequence. 

PULSE -CODE MODULATION 
The new approach is based on translating the 

analogue signal (i.e., the type of signal yielded by 
a microphone or gramophone pickup, for example) 
to digital form, linking the signal in this form and 
translating it back to the original analogue for modu- 
lating the transmitter. The series of digits so pro- 
duced corresponds to amplitude samples of the audio 
analogue. The digits are of simple zero/one form 
(i.e., binary) and the nature of the series (i.e., 011, 
101, 111, etc.) reflects the instantaneous amplitude 
and polarity of the real audio signal. 

In other words, the manner in which the digit 
series is coded is a direct function of the audio signal 
at that instant. It is thus a relatively simple matter 
to decode the pulse chain to reform the original 
audio analogue. 

A major advantage of this -scheme is that it is 
far less worried by noise and repeater non -linearity 

The six element beam aerial shown in the heading is the Antiference 
Ltd. "Mushkiller", type FM264. 

EO 
than direct analogue linking. Indeed, any noise on 
the digits or pulses can be sliced off without impair- 
ing quality of the ultimately decoded signal. 

The system, which is not new-the BBC has been 
experimenting for ten years with digital techniques 
applied to audio signals, is known as pulse code 
modulation (pcm). A high quality pcm system re- 
quires more than a mere three digits to secure the 
necessary number of sampling levels. The number 
of levels sampled is related to the number of digits 
n in terms of 2n. Thus only eight audio amplitude 
levels can be sampled with a three -digit binary code. 
The BBC uses a thirteen -digit binary code which 
corresponds to the sampling of 8192 levels-but the 
system also employs a parity 'bit' for error correc- 
tion-and the sampling rate is 32kHz. 

13 -CHANNEL CAPACITY 
The system carries thirteen high -quality audio sig- 

nals in a single wideband circuit. The sending equip- 
ment is located at the London Control Room and the 
thirteen -channel multiplexed output is communicated 
by coaxial cable to the microwave system which 
directs the pcm signals to the transmitters. The thir- 
teen -channel capacity provides the necessary scope 
for any future activities, since any one circuit can 
be used either as a mono channel or one of a stereo 
pair, and it would be possible to utilise four channels 
for quadraphony. Thus the future is well looked 
after! 

It is noteworthy that the thirteen, high -quality 
circuits of 15kHz bandwidth and each of thirteen - 
digit binary code can be accommodated by any 
link capable of handling a single 625 -line television 
signal. Each channel has a signal/noise ratio of 70dB 
(peak signal to peak weighted noise). 

The pcm linking thus means that listeners will 
obtain improved quality signals from their FM tuners, 
even when the programme source is remote from 
the transmitter, and that transmitters which have 
hitherto been out of range of an equalised two - 
channel link of the earlier kind will be able to pick 
up high -quality signal pairs from the pcm system. 
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BIPRE-PAK 
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD 

COMPLETE TELEPHONES 
EX. G.P.O. NORMAL 

HOUSEHOLD TYPE 

ONLY £1.05 
POST & PACKING 45p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 27=p 
POST & PACKING 16}p 

TESTED AND GUARANTEED PAKS 

B 79 4 IN4007 Sil. Rec. diodes. 
1,000 PIV lamp plastic 55p 

881 in Reed Switches, I" long, 551, {" dia. High Speed P.O. type 
B99 200 Mixed Capacitors. Approx. 55 quantity, counted by weight ..'"P[ 

15p1 

H4 250 Mized Resistors. Approx. 55 qeantitv tnemea by weignt P 
P&PISP 

1-17 40 Wirewound Resistors. Mixed 55p types and vlues. 
H9 2 

PhOCP71 o 
Light Sensitive 55p to Tra sistor 

H28 20 0020011/213 PNP Silicon 
encoded TO -5 can 55p 

H30 20 
M1 

Wattxed 
V 

Zof ner Die6.8 

- 4de,, 3 V. 55p i 

H35 100 Mixed Diodes, Germ. Gold 55p bonded, et Marked and 
Unmarked. c 

1-138 30 Short lead Trasistors, NPN 550 Silicon Planar typn es. 

H39 6 Integrated Circuit,.4 Gates 55p BMC 962.2 Flip Flops BMC 945 

H40 20. NYN SN 6 
oN 

6T 
-5 55p 

H41 2 Sil Power transistors 
comp pair BD1311132 55p 

UNMARKED UNTESTED PACKS 

B66 150 Germanium Diodes 
Min. glass type , 55p 

883 200 Trees. manufacturers' r meet. 55p ell types NPN, PNP, Sil. end 
Germ. 

B84 100 Silicon Diodes DO -7 glass 
equiv. co OA200, OA202 

Bß6 100 Sil. Diodes sub. min. 
IN914 and IN916 types 

888 
50 Sit. Trans. NPN, PNP 

quiv. to OC2057 
2N706Á, BSY95A, etc. 

55p 

55p 

55p 

BI 50Germaniu Transistors 55 PNP, AF und RF P 
H6 40 25omw. zoner Diode, 55p DO -7 Min. Glass Type 

H IS 20 3 ix á 
s"illisnn Stud Reamers. 55p m 

55p 
H16 15 min 

dedn 
ttirr= P. 55p 

H15 30 Top M50mÁ.acMi Silicon 
volts 

Reeifers, 
7 

H 2O 20 BY126/7TypeSiliconRectifiers 55 
1 amp plastic. Mixed volts P 

H34 15 PowenTrans istore. PNP, Germ. 55 NPN Sil iconTO-3 Can. P 

MAKE A REV COUNTER 

FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
0-ImA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£1'10 each 

'. 
Ie 

V, 

I_ 

OVER 

1, 0 0 0, 0 0 0 
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. 

600 000 Silicon 
planar plastic transis- 

tors. Unmarked, untested, 
factory clearance. A random 

sampling showed these to be of remarkably 
high quality. 
Audio PNP, similar to ZTX500, 2N3702/3, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9, 
BC 107/8/9, BC 168/9 etc. 
Please state Audio NPN or Audio PNP when 
ordering. 
ALL AT 500 for £3.30, 1,000 for £5.50, 10,000 
for E44 P. & P. 110,000 - 

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 "P" NPN Silicon plastic encapsulation. 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

$ VAR POUPS 
FOR 

S £1 10 
Our famous PI Pak is still 

leading in value for money. 

Full of Short Lead Semiconductors & Elec- 
tronic Components, approx. 170. We 
guarantee at least 30 really high quality 
factory marked Transistors PNP & NPN, 
and a host of Diodes & Rectifiers mount- 
ed on Printed Circuit Panels. Identifica- 
tion Chart supplied to give some 
information on the Transistors. 
Please ask for Pak P.I. Only 55p. 
l Ip P & Pon this Pak. 

A CROSS HATCH GENERATOR 
FOR f3.85!!! 

YES, a complete kit of parts including 
Printed Circuit Board. A four position switch 
gives X -hatch, Dots, Vertical or Horizontal 
lines. Integrated Circuit design for easy 
construction and reliability. This was a project 
in the September 1972 edition of Television. 
This complete kit of parts costs £3.85, 
post paid. 

A MUST for Colour T.V. Alignment. 

ELECTRONIC TRANSISTOR IGNITION 
Now in kit form, we offer this "up to the min- 
ute" electronic ignition system. Simple to 
make, full instructions- supplied with these 
outstanding features:- 
Transistor and conventional switchability, 
burglar proof lock up and automatic alarm, 
'negative and positive computability. This pro- 
ject is a "star" feature in the September 
edition of "Electronics Today International" 
magazine available from Aug. 10th. Our kit is 
recommended by the ETI magazine. 

Complete kit including p & p£7'92 
Ready built and tested unit £3.02 extra. 

px 

FREE CATALOGUE 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE-PAK 
LISTS 

100,000 
Plastic Power Transistors in stock, more on way 

NOW IN TWO RANGES 
These are 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available in 
NPN or PNP at the most shatteringly low prices of 
all time. We have been selling these successfully in 

otter th to 
under ours 

the 
and Guwe anteedrte 

Range I. VCE. Min 15. HFE Min 15. 
I-12 13-25 26-50 

40 Watt 22P 20p IBp 
90 Watt 264p 244e 229 
Range 2. VCE. Min 40. HFE Min 40. 

I-12 13_25 26-50 
40 Watt 33p 31p 29p 
90 Watt 384p 364 33p 
Complementary pairs matched for gain at 3 amps. 
Ilp extra per pair. Please state NPN or PNP on 
order. 

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

METRICATION CHARTS now available 
This fantastically detailed conversion calculator 
carries thousands of classified references between 
metric British (and U.S.A.) measurements of 
length, a volume, liquid measure, weights etc. 
Pocket Sze 15p. Wall Chart 18p. 

LOW COST DUAL IN LINE I.C. 
SOCKETS 
14 pin type at 163p eachl Now new low profile 
16 pin type at I8p each f type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 
These are just two of our popular lines: 
B.P.1 Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 
The Iliffe Radio Valve & Transistor 
Data Book 9th Edition; p. & p. 234p. 75p 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 

Send for lists of publications 
N.B. Books are void of Y.A.T. 

®OBI!®-- 
Please send me the FREE Bi -Pre -Pak Catalogue. 

II NAME 

ADDRESS 

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

IN Mall mum ma of 

1 

BL-PRE-PAK LTD TEL PHONE: 50UTHEND (0702) 46344 
IFF-ON-SEA, ESSEX SSO 9DF 

CO. REG. No. 820919 
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Moreover, the capacity of the pcm system allows 
the transmission of more than one programme in 
stereo. Already a number of the main FM trans- 
mitters are radiating in stereo on several pro- 
grammes and plans are in hand to extend the 
coverage with the least delay. 

IMPORTANCE OF RECEIVING AERIAL 
From the actual receiving point of view the con- 

ditions are unchanged. That is, there is no change 
in the transmission system. It is still FM from the 
transmitters and the same tuners and FM receivers 
will work just the same as before the introduction 
of pcm. 

However, since stereo will be available to an in- 
creasing number of listeners the receiving aerial 
will assume a greater importance than for mono - 
only reception. The reason for this is that for a 
given mono signal/noise ratio threshold, the aerial 
input required for a similar ratio on stereo can be 
up to ten times that required for mono. Thus, while 
a tuner might require, say 50µV for a 50dB mono 
signal/noise, up to 500µV could be required for the 
same ratio on a stereo signal. 

There are some hi-fi tuners significantly. more 
sensitive than implied by this example, of course, 
where for an acceptable ratio about l0pV (or less) 
might be required on mono and 100µ.V (or less) 
on stereo, but the fact remains that whatever the 
tuner or receiver a greater aerial signal at the 
threshold signal/noise ratio is required for stereo 
than for mono. If a receiver or tuner is receiving 
just about enough aerial signal for an acceptable 
mono signal/noise ratio, the same station switching to 
stereo would almost certainly give rise to an un- 
acceptable signal/noise ratio (obtrusive background 
hiss) on the same installation working in the stereo 
mode. 

When a station goes stereo and the receiver is not 
equipped with a stereo decoder, the reproduction, of 
course, will be in mono. This results from the com- 
patible design of the stereo system. That is, the 
mono information is carried by it in the usual 
manner, with the stereo information on a subcarrier, 
so a receiver devoid of a decoder responds merely to 
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the mono information and takes no account at all 
of the stereo information. Since the stereo informa- 
tion is contained in sidebands centred on a 38kHz 
subcarrier frequency, the normal after -detector de - 
emphasis of a mono receiver or tuner eliminates or 
filters out this information. A 19kHz pilot tone signal 
is also transmitted on stereo for synchronising the 
stereo decoder in the receiver or tuner, and this 
too is rolled -off by the de -emphasis. 

The J -Beam Ltd. S8M1 folded dipole is just about the simplest aerial 
possible, suitable only for loca/ service areas 

Thus a listener using a mono -only receiver or tuner 
is not aware that the station is transmitting a stereo 
signal. The signal/noise ratio is barely changed. 
There is a mild intrinsic impairment to the ratio 
under this condition owing to the pilot tone accom- 
modating just under 10% of the total deviation of 
the system and leaving 90% (not 100%) deviation 
(i.e., modulation depth) for the mono components, 
but this is rarely detected subjectively by the average 
mono installation in receipt of a reasonable aerial 
signal. 

SENSITIVITY AND S/N RATIO 
A signal/noise ratio much below about 40dB is 

generally unacceptable by critical Iisteners. Indeed, 

Output 100°fö 
modulation 

100 1000 2000 
Aerial input }tV (p.d.) 
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for true hi-fi results the ratio should approach 60dB 
referred to 100% modulation (i.e., ±75kHz deviation 
on the British system). The top curve in Fig. 1 shows 
how the audio output gradually increases with rise 
in aerial signal strength from the very low level. 
At point A on the curve, corresponding to an aerial 
input about 60µV, the output stabilises due to the 
FM limiting action of the receiver or tuner. This 
represents the `limited' output and is referred to 
OdB. 

The noise on this signal is very low, but at aerial 
inputs below the limiting level shown the noise con- 
stitutes a greater proportion of total output. At 
zero signal input there is no real signal, of course, 
just noise, and in the example this corresponds to 
an output 30dB below the limited output. 

The full -line mono noise curve shows how the 
noise contribution falls as the aerial signal is in- 
creased. At 30pV input, for example, the noise curve 
is at - 50dB. Now, the signal/noise ratio is the dB 
difference between the noise and output curves, the 
ratio thus increasing as the signal strength increases. 
At 10µ.V input the ratio is just under 20dB, while at 
20µV it is up to about 38dB. At 100,'LV it has maxi- 
mised to about 60dB (the ultimate signal/noise 
ratio of the receiver or tuner), the noise then being 
so small as to be totally inaudible. This is on mono, 
but what about stereo? 

S/N RATIO AND STEREO 
The broken -line stereo noise curve shows this 

action. At 10µV input the ratio is a mere 15dB, and 
even at 20µV it is not much better than about 24dB. 
Thus noise on stereo at the input would be very 
troublesome though possibly acceptable on mono. At 
60µV input there is almost a 20dB difference between 
the mono and the stereo signal/noise ratios, and on 
stereo the ultimate signal/noise ratio rarely reaches 
the mono ultimate. Nevertheless, the ratio of almost 
60dB for stereo at highish aerial inputs is perfectly 
acceptable. 

It must be stressed that these curves are not 
typical of any particular receiver or tuner. The 
overall design greatly influences the nature of the 
curves, and the greater the sensitivity of the receiver 
or tuner the lower the aerial signal required for full 
limiting and for an acceptable signal/noise ratio, and 
this applies both to mono and stereo, but with stereo 
always requiring more signal for a given signal/ 
noise ratio, particularly at the low signal input end 
of the scale. 

RECEIVER REQUIREMENTS 
Clearly, then, the type of aerial required for the 

best stereo reception depends not only on the 
strength of the prevailing signal field but also on 
the sensitivity of the receiver or tuner. Some hi-fi 
tuners are capable of providing a mono signal/noise 
ratio of 40dB or more from an aerial input as low 
as 2 or 3µV and a similar stereo ratio from 20 or 
30µV, with the ultimate ratio occurring at 10 or 100/ÁV 
respectively. On the other hand, relatively inexpen- 
sive receivers might require up to lmV signal (or 
more) for an acceptable stereo signal/noise ratio. 

It is a fair indication that the aerial signal strength 
is insufficient should a tuner or receiver exhibit undue 
background noise on stereo, while producing an 

acceptable signal/noise ratio on mono. It is some- 
times necessary to have a decoder fitted into a 
tuner or receiver to take advantage of the stereo 
signals when the `local' FM transmitter goes over 
to stereo. On the other hand, the tuner or receiver 
may be `stereo -ready', meaning that the stereo de- 
coder is already incorporated. Most hi-fi tuners are 
of this kind. 

Working with a stereo signal, a stereo tuner de- 
livers signals in the left and right channels for 
application to the left and right channels of the ampli- 
fier, these two channels then feeding the stereo 
loudspeaker pair. A fully-fledged stereo receiver 
contains not only the stereo decoder but also the 
two amplifier channels, two loudspeakers then being 
required for stereo reproduction in the normal way. 

The Antiference FM244 has the usual folded dipole, with two directors 
and one reflector element. 

To glean some idea as to whether the aerial which 
is feeding a mono receiver is delivering sufficient 
signal for reasonably noise -free stereo, a 20dB attenu- 
ator can be connected in series with the aerial 
(coaxial plug-in types of various attenuation values 
can be obtained from dealers). If the mono recep- 
tion is then still noise -free, it can be basically 
assumed that the signal will be strong enough to 
operate a stereo receiver or the same receiver after 
a decoder has been installed. 

SIGNAL FIELD 
The strength of the signal field locally from the 

nearest stereo -encoded station will depend on how 
far away the site is from the station and on the site 
elevation, while the amount of signal induced into 
the receiving aerial will depend on its height above 
ground, on the degree of local screening (by hills, 
large buildings, etc.), on the gain of the aerial (how 
many elements it possesses), on the attenuation of 
the downlead or feeder and on how well the aerial 
is orientated with respect to the station (some high - 
gain aerials are very directional such that almost 
half the signal is lost by a mere 30deg. misbeaming). 

NEXT MONTH, IN PART 2, GORDON KING DISCUSSES 

THE NATURE OF THE TRANSMISSION PATH AND GIVES 

PRACTICAL INFORMATION ON AERIAL DESIGN. 
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"PAPER" I.C. TRANSISTORS 
MANY people have watched and 

wondered where integrated 
circuit technology will go next. The 
amount ofsemiconductorterminology 
in current useage gives some idea of 
the path along which i.c. development 
has rushed headlong. 

In America, development has been 
quietly proceeding over the past few 
years with some interesting thin film 
technology. Yes, it had to come- 
the paper transistor! Devices have 
been successfully produced on a 
variety of flexible materials which 
include metal foils plus numerous 
plastic films and paper. 

These days one thinks of an i.c. as 
being very small with the latest ones 
either smaller still, or the same size 
but with more packed in them. It is 
surprising, therefore, to hear of a 
six-inch square i.c. with some 14,000 
transistors on it. Such is the state- 
of-the-art with these flexible circuits. 
It is envisaged that when this art is 
perfected further, some half a million 
transistors will be put onto the same 
size i.c. 

THIN FILM 
The interesting thing about these 

flexible i.c.'s is that they are not 
hybrids-the only production method 
used is that of thin film. 

Thin film transistors were an- 
nounced by one researcher back in 
1968. The devices were f.e.t. types 
with insulated gates and were 
successfully reproduced on paper. 
Both p -channel and n -channel de- 
vices were made. 

At this point, gate voltages around 
200V were possible and power 
dissipation was about 0.5W. Two 
years later this power dissipation 
capability had been doubled. These 
flexible beasties are not fragile, 
either. The active devices will func- 
tion happily when bent round a 
radius of some 0.06in. Production - 
wise it would appear that the flexible 
substrate-film, paper or whatever, 
is simply wound onto a spool. From 
here, it is fed into a deposition 
"processor" and is subsequently 
wound onto a take-up spool much the 
same way in which a cine film travels 
through a projector. 

Please note: these devices are not 
on the market and no further in- 
formation is available to date. 

N ES ON RECENT DEVELOPMENTS 

ACTIVE FILTERS 
Although the above application 

may indicate a rise in fame for thin 
film, there are other areas where this 
technology could have very stiff 
competition. Hybrid thin film devices 
may find this from some miniature 
active bandpass filters which have 
just appeared. These have pre -tuned 
centre frequencies from 3,500Hz down 
to 200Hz. Gains available range from 
0 to 40dB with Q factors from 2 to 50. 
Twist in the tail of this story is the 
size. These active filters are only 
0.25 x 0.25 x 0.25 inch. 

S.H.F. - AND HOW! 
Still with components but looking 

at high frequencies, I note that the 
quest for higher and higher frequency 
requirements is still very much an 
active field in every sense of the 
word. The r.f. enthusiasts were 
elated when news of the first 1GHz 
devices appeared. Goodness knows 
what realms of ecstacy my news will 
bring but I have just learnt of oscil- 
lators using Impatt diodes which 
give some 120mW at-wait for it - 
140G Hz. Outputs at 200GHz are ex- 
pected later this year with 100mW at 
170GHz already being mentioned. 

8192 -BITS 
Charge -coupled devices are fascin- 

ating creatures. Space does not 
permit a discussion on how they 
work. However, as a point of infor- 
mation, one company is currently 
developing an 8,192 -bit shift register 
which should cause a few hiccups 
in the computer hardware circles. 
The result could be a system which 
is 20-30 times faster than comparable 
rotating discs. 

TIME IS PRECIOUS 
For those who like to be in contact 

with electronics all the time, elec- 
tronic watches are catching on fast. 
My own wrist watch has an accuracy 
(written guarantee) of an error not 
greater than 60 seconds in any one 
calendar year which, I thought, was 
pretty fantastic. Unbelievers might 
care to work out the number of 
seconds in 365 days and then work 
out the percentage error* 

Omega has gone one better. This 
Company's latest wrist time piece 

has an accuracy of one second a 
month or 12 seconds/year. Readers 
will be pleased to know that these 
electronic watches will be available 
next year; and not so pleased to 
know that prices start from £425. 
Truly, time is precious. 

SPIN OFFS 

Very often there is a useful spin 
off of products for the Amateur. Some 
professional industrial idea has, say, 
consumer applications. Tape recor- 
ders may benefit further from the 
design and development of tape 
heads for data applications. An 
example is the latest tape heads on 
the data market which are 0.4mil 
flying lead types. In practical terms 
this means a recording density on 
the record discs of 1,500 tracks per 
inch. A 600 tracks/inch density can 
allow storage of something like 
60 million bits of information. If this 
ever spreads to tape recorders, then 
the cassette tape you get with your 
new recorder will last you for life. 
How you would locate a particular 
item on such a tape is quite another 
matter. 

RED CURRENTS? 
Radio waves are attenuated by a 

variety of things. Often the terrain 
over which they pass is an important 
factor although the frequency involved 
is a major consideration. Workers in 
Russia have been looking into the 
effects of forests on medium and 
long wave radio transmissions. The 
findings are as follows. A tree with a 
circulating sap was found to be a 
good current conductor (no, not a 
Red current bush). Thus an electric 
current is induced in the tree when it 
"interacts" with radio waves. The 
induced current creates an electrical 
field, albeit a small one, which is 
radiated into space and thus dis- 
sipated. Doubtless we will now have 
some ingenious Amateurs using 
centre -fed sycamores or root -loaded 
rowans. 

* Sixty parts in thirty one million, 
five hundred and thirty six thousand. 
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IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

P 

PROJECT ***** 

First of a new series offering a new 
approach to learning how circuits 
operate by making up simple 
working projects and experiment.. 
ing with the components. Solder., 
ing is not necessary so compo- 
nents can be used repeatedly. 
This series is recommended for 
group and class instruction sup+` 
port in schools, colleges and 
training centres. 

DON'T MISS 
ANY ISSUE OF 

PRACTICAL WIRELESS 

ON SALE 
SEPTEMBER 7th 

NOW YOU CAN HAVE QUADR ONIC SOUND AT LOW 
COST. 
FOLLOW PW PROJECT Q4 FOR THE FIRST FULLY COMPRE- HENSIVE DO-IT-YOURSELF QUAD DECODING SOUND 
SYSTEM TO BE PUBLISHED WITH FULL CONSTRUCTIONAL 
DETAILS. 
Part I in the October issue gets you started with "GOING 
QUADRAPHONIC", a broad outline of the various quad sys- tems ithat are incorporated in the project. It gives you an under - 

ending of the different principles involved so that you can 
choose the systems you need. Parts 2 agd 3 present the exclusive 
PW practical design in detail. You can make up one, two or 
more of the systems as you like but the complete Q4 quad unit 
shown here is designed to give you decoding for all of them: 
CD -4 Victor -RCA discrete system. RM Regular matrix surround 
sound. QS Sansui system. SQ CBS system. 
You can use this system with your own choice of amplifier. 
It will convert two -channel stereo to any four -channel quad 
system, so you can use it to play any quad or stereo recordings, 
as well as being ready for any of the quad broadcasting systems 
that may be adopted. 

Don't miss out on this new exclusive scheme for readers of Practical Wireless. PW Datacards are designed attractively 
and clearly to give you at -a -glance technical information that you will be constantly referring to. They are printed in full colour so that you can identify each card easily. Collect the whole series for your workshop. PW Datacards will fit into the average jacket pocket, stand on the work bench, hang on the wall, or can be used as a place mat, or even a bookmark. The series will be presented in pairs in the October, November 
and December issues as follows:- 
October issue 1. Standard Resistor values and colour code. 

2. Common Capacitor values and colour 
code. 

November issue 3. DIN Plugs and Sockets. 4. Using decibels. 
December issue 5. Combined resistance or capacitance 

calculator. 
6. D.C. Circuits and electrical relationships. Don't miss the first pair in next month's issue. No other radio 

or electronics magazine has given such a comparable free service to its readers. 



THIS is a neat portable table receiver covering 
medium waves and 200kHz on long waves 
and capable of a substantial loudspeaker out- 

put. It has an attractive but quite easily made case. 
Operation is from a 9V battery. 

Fig. 1 is the circuit, using the ZN414 10 transistor 
network in the r.f. section, and SL403D as audio 
amplifier. The latter incorporates 16 transistors and 
4 diodes. The following details will help clarify 
working of various parts of the receiver. 

Tuning 
A ready made Litz wound ferrite rod is used, and 

this will be found to have greater efficiency than 
a home made winding of ordinary enamel or cotton 
covered wire. For maximum efficiency the tuning 
capacitor VC -1 is air-dieletric. The small Jackson 
208/176pF type of capacitor, extensively used for 
aerial and oscillator tuning in superhets, is easily 
obtainable, and is fitted. As Ll is designed for a 
208 pF capacitor, this provides correct band coverage, 
with the added advantage that an attractive ready - 
calibrated transparent dial is available for tuning. 

Cl is fitted to limit h.f. coverage to about 1600kHz, 
the MW band being approximately 1600.550kHz. 
For reception of the BBC on 200kHz, S1 is closed. 
This places TC1 and CZ across Ll, and the full swing 
of VC1 then covers about 195-250kHz. For full LW 
coverage it would be necessary to have a LW winding 
on the ferrite rod instead. 

RF Section 
The ZN414 radio receiver silicon network requires 

a reasonably stable supply in the 1.1 to 1.8V range. 
and this is obtained by the potential divider R3 
and R4. It was found that best results were obtained 
with a supply of about 1.4V here. 

The best possible supply voltage may depend 
somewhat on the exact layout of wiring, and in the 
receiver shown two Veropins were inserted so that 
R4 could easily be changed. This is scarcely neces- 
sary, but the importance of the voltage present here 
should not be overlooked. It must not exceed 1.8V 
(this can be checked by clipping a high resistance 
voltmeter across R3). If it is rather high (in the 

F G. RAYER 
1.6 to 1.7V range) instability is likely, and is shown 
by whistles accompanying the tuning -in of weak 
signals, though the whistles may disappear with 
strong transmissions. On the other hand, if the 
supply is rather low (1.1 to 1.2V or so) receiver 
sensitivity falls off considerably. 

It is thus recommended that the values given 
are fitted, and R4 only need be change if instability, 
or very low sensitivity, is apparent when the receiver 

1AM 00241 

Ferrite :rod aerla: 

a OaNF 
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is tested. 
R2 is of somewhat higher value than recommended 

by the manufacturers, but was found best in this 
circuit. If experiments are afterwards made to 
secure the best possible results, the effect of reduc- 
ing R2 to 680, 560 or. 470 ohms can be tried. 

Audio output is taken from C5 to the volume 
control, VR1. This control incorporates the on -off 
switch S2 in the usual way. 

* components list 

Resistors 
R1 100k0 
R2 1k51 
R3 47052 
R4 2 7k52 
R5 ; 1Mn 
R6 220k0 

2252 

C3 
C4 
C5 
C6 
C7 
Ca 

R7 
VR1 i00ka fog pot with own ch"° 
VR2 Miniature 100k52 pre-set Pot 

Capacitors 
Cl 12pF 0.11 
C2 470pF C10:.680pF': 

C11 ' 1001l=, 10V 
C12 0,41;üF 
C13 0.0471F 
C14 1000/4F, 10V 

25f , F 10V C15 ; 1001F, 10V 

001EF 
01,uF .. 

0.047/IF 
64f.rF, 6.4V 

0.01 uF 

MiscellaneouS.'+ 
VC1 Jackson 00, 208117epF 
TCl 1250pF compression type 
Li Denco FRS, medium wave err terre 
Transparent medium wave 21l ;;dial (Horne Radie) 

ICI ZN414 
1C2 SL403D 
150 31in. square speak 
Veroboard, Veropins 
1 -pole 2 -way rotary s 
Two knobs 
Case? 
6mm, plywood: Top 8 x 411ít. 

Bottom 8 x 41ín,. 
2 off 48 x 41in. 
Back 8 x 3sin, 

#ardt oard 8 x 4in, tin. thick 
Panel; Universal chassis flanged member 8 x 4in. 

Audio Section 
To assist wiring, pins for the SL403D are shown 

in their actual positions in Fig. 1. Pin 6 is the pre- 
amplifier input, from the volume control VR1. This 
employs cascaded emitter followers and a common 
emitter stage. Output is at pin 5, which is directly 
connected to the main amplifier input at tag 4. 

VR2 is a miniature pre-set potentiometer, provided 
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to trim the bias operating point, and it requires no 
further adjustment, when once set. 

The main amplifier has 13 transistors, with cas- 
caded emitter followers between stages. Although 
up to 18V may be applied to the SL403D, the circuit 
here is intended for a 9V battery. Output is approxi- 
mately just under 1 watt with a 9V supply, using a 
7.5 ohm speaker. The speaker impedance actually 
selected is 15 ohms, this allowing approximately 
400mW with the 9V supply, with additional current 
economy. This power output is considered easily 
adequate for a receiver of this kind. 

C10 is a by-pass for the main amplifier input, 
and R7/C13 are for h.f. compensation, and should 
not be omitted. 

Components 
R3 and R4 are shown as 5 per cent, for the reason 

explained. This tolerance is so generally available 
that it can be used throughout. There is actually 
no reason why 10 per cent resistors should not be 
fitted, provided the voltage across R3 is checked 
as mentioned. 

For the 9V supply, all capacitors could be of 10V 
rating. In numerous circuit positions a lower rating 
could be fitted. However, there seems little point 
selecting the lowest possible voltage ratings, as the 
usual small capacitors of up to 150V rating are 
of course perfectly suitable. 

Circuit Board 
This is 0.15in. matrix plain Veroboard approxi- 

mately 5 x 173in., see Fig. 2. Brackets are bolted at 
holes D -D to support the ferrite rod. Holes B -B are 
to secure the finished board to the bottom of the 
receiver. 

The a.f. amplifier is bolted with the spot (near 
pin 1) located as shown. Connecting wires then 
pass down through convenient holes in the board. 

Wiring underneath is shown in Fig. 3. Insert a 
few components at a time as in Fig. 2, turn the 
board over, and solder as in Fig. 3, cutting the 
wire ends of components down as required. Insulated 
sleeving should be put on any leads which may 
touch other connections. 

Veropins are inserted for external connections to 
Ll, the loudspeaker, and battery circuits. The three 
thin flexible leads X, Y and Z are for connection 
to VR1. 

Leads from the ZN414 are shown in Fig. 3. 
Position these so that lead E comes between the 
other wires, when they are in line as in Fig. 2. Stray 
feedback from output to input circuits may easily 
cause instability, so the lead is taken directly to C4, 
which in turn goes directly to the earth or negative 
line. The usual care to avoid lengthy heating is 
taken when soldering the two semiconductor devices. 

Ferrite Aerial 
The usual superhet type aerial has a small coupl- 

ing winding, provided for base coupling to the 
mixer. This is not required here and is rem6ved. 

Two pieces of 116in. thick paxolin or similar 
material are cut, about 12in, wide and 2in. long. 
A "V" is cut in the top of each, a small hole being 
drilled just below this. 

Small brackets are bolted to the strips, and secured 
in the holes D -D, Fig. 2. The rod, with winding, 
is then secured with string around it and through 
the holes in the paxolin strips. The ends of Ll are 
soldered to the pins provided on the board. 

Front Panel 
This is a 8 x 4in. flanged universal chassis side. 

An aperture is cut to match the speaker cone- 
this is most easily done with an adjustable tank or 
washer cutter. Also position holes for VR1 and Si, 
as in Fig. 4, and lin. from the bottom edge. 

VC1 has to be set back as in Fig. 4, to allow the 

Photograph showing the in- 
side of the completed 
receiver. 
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Fig. 2: Component layout on the Veroboard chassis, 

C.....2 bolts securing 
IC2 to board. 

D 2 bolts securing L1 

supports to board. 
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Fig. 3: Underside wiring. Insulated steering should be used where necessary, 

transparent dial to be fitted, and the frame of VC1 
must also be insulated from the aluminium panel. 
The spindle is 112ín. from the tap. 

Three 34in. 4BA bolts were used to secure the 
capacitor. A piece of paper with a hole for the spindle 
is pushed on to the front of the capacitor, so that 
the location of the fixing holes can be marked. This 
paper is then placed on the front and drilling posi- 
tions are marked with a sharp tool. The central hole 
is 12in_ diameter and the three fixing holes are 14in. 

An insulated bush and washer is placed on each 
bolt, followed by a plain washer, and two nuts. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

To +9V via S2 

To LS 

-ve 

IAM 0025} 

The bolts pass into the threaded holes of the capaci- 
tor, and are adjusted so that it is square with the 
panel. The nuts are then locked against the frame, 
and front washers. 

An alternative is to drill two pieces of thin paxo- 
lin, about 112 x lin., to match the capacitor fixing 
holes. One piece can then be used each side the 
metal panel. Contact between the bolts and metal 
can be avoided by carefully locating the bolts before 
tightening the nuts, or by placing thin insulating 
washers on them, or using extremely short pieces 
of insulated sleeving. 
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The dial is a tight push fit on the spindle, and 
has a metal clip. A check should be made that this 
can be fitted. If not, the end of the capacitor spindle 
will have to be filed slightly, to produce a taper 
to get the push fit started. If necessary, the centre 
hole of the dial can be enlarged slightly with a loin. 
drill, using very light pressure indeed. 

If an ordinary knob or dial is used instead, the 
capacitor should be insulated from the panel, but 
with its spindle projecting. 

A piece of 18in. hardboard 8 x 4in. is fixed to the 
inside of the lower flange with 6BA bolts. The 
circuit board can then be fixed as in Fig. 4, using 
screws or bolts with extra nuts or spacers to give 
a little clearance to underside wiring. 

Connections are then completed as in Fig. 4. Note 
that the metal panel is earthed to the negative line 
by the lead Z, from VR1. This was found necessary. 

Adjustments 
These are very few, as there is no alignment 

in the manner required with a superhet. 
Band coverage is adjusted by the position of the 

winding on the ferrite rod. This can be placed nearly 
at one end. Or the dial can be set at 550kHz, with 
VC1 closed, and the winding moved along the rod 
to tune to this frequency. 

VC1 is then set half open, Si is closed, and TC1 
is rotated to tune in the BBC on 200kHz. When this 
is done, VC1 merely acts as a fine tuner for this 
frequency. The position of L1 on the rod has con- 
siderable effect on the setting of TC1. Should TC1 be 
fully open without 200kHz being reached, Ll must 

8 

be moved a little towards the end of the rod. On 
the other hand, if TC1 is fully compressed without 
200kHz being reached, Ll must be pushed a little 
further on the rod. As there is considerable adjust- 
ment, and Ll is of suitable inductance, no difficulty 
should arise here. 

VR2 has to be rotated with a small screwdriver, 
for best audio results. If VR2 is too far one way, re- 
production is very distorted indeed. Moving VR2 
too far the other way will cause a considerable 
increase in battery current, as shown by a meter in 
one battery lead. With normal adjustment, which is 
not at all critical, current should be about 20mA 
with low volume, peaking up to 40mA or more 
with considerable volume. If wrong adjustment of 
VR2 causes an extremely heavy current, this may 
persist. If so, momentarily break one battery con- 
nection (or switch off). This effect arises from the 
automatic s.c.r. protection integral in the module, 
and does not cause damage. 

Finish 
A piece of self-adhesive material, as used for 

shelves etc., and about 412 X 5in., is placed on the 
control side of the front. It is better to cut this 
to clear the bushes before stripping the backing 
paper. 

A piece of silk material about 4 x 5in. is stretched 
over the speaker, which is secured with countersunk 
bolts. This material is held at the edges only with 
Bostik 1 or similar adhesive. A vertical strip about 
38in. wide and 4in. long covers the joint. This can 
be wood, metal, plastic, or as sold for shelf edgings 
etc. 
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Photograph of the PW POP STAR cabinet. In this photograph the 
cabinet back is shown face downwards, 

In some parts of the country there may be no 
point in providing 200kHz coverage. If so, TC1, C2 
and S1 may be omitted. 

Case Construction 
This is made just to clear the receiver (see photo- 

graph) so really needs to be very slightly outside on. 
the 8in. dimension to avoid a tight fit. The pieces were 
secured together by spreading adhesive on the meet- 
ing surfaces, and securing them with a few panel 
pins. Some 34 x 14in, strips were also cemented in- 
side to strengthen the joints. When the adhesive 
is hard, the outside is glasspapered. Dust is blown 
or wiped away (this is essential) and the .outside is 
covered with a wood -grained self-adhesive material. 

The case fits over the receiver, and is held by 
two self -tapping screws, with washers under their 
heads, which run into the end flanges of the metal 
front. 

At the bottom, strips about lin. wide and 8in. 
long were fixed at the front and back, the front 
strip being covered with the wood -grained material 
first. Rubber feet at the front raise this a little. 

An alternative is to make the case complete with 
bottom and back the full depth, so that the whole 
receiver can be slid in from the front. 

INFORMATION WANTED 
..good cond. DX Data Chart (P.W. March 72 issue).-R. A. Haigh, 6 Park Road, 

Allington, Nr. Grantham, Lincs. 
...buy or borrow March -May 1970 Sound Effects Synthesiser by Judd or any informa- 

tion on build ing synthe sisers.-R. J. Lewis, Wynnstay Hotel, Church Street, Oswestry 
Shropshire. 

...circuit diagram or any information on "Murphy Lowband Mobile Unit". Loan or 
purchase.-R. McCormack, 44 Mountainview Park, Belfast 14. 

...does any reader have any modification details for modifying the receiver drawer 
type 62E AP 67907.-R. S. Jarydon, 5 Princes Park Close, Hayes, Middlesex. 

...Jason AG 10 audio signal generator. Borrow or purchase constructional plans. 
Expenses met-G. E. Davies, 41 Dormington Drive, Tupsley, Hereford. 

...coil data & circuit of "Simplex" T.V. receiver.-J. Bubez, 16 Penn Crescent, 
Haywards Heath, Sussex, RH16 3HN. 

...a diagram of the R1155A of P. W. July, 1946.-J. Cerny, Turynskeho C80, Libo- 
chovice N/ohrl, Czechoslovakia. 

...any information on making a Cossor Oscilloscope type Mod. Ser. 1039, 10119, 
Mk.2 work.-Dr. M. T. Cooper, 608 Shelburne, Nova Scotia, Canada. 

...power supply unit 8898 for Marconi Receiver CR300.-B. Rodriguez Oakleigh, 
Forest Road, Wokingham, Berks, Tele:-Bracknell 29680. 

...a circuit diagram of a Truvoice Twin Selector Tone Amplifier, No. TC1566. -J. Challenge, 84 Stopford Road, Plaistow, London, E13 OLZ. 
..technical details of, or the actual coil for the Mini Four, appearing In the March 

and April issues of P.W. for 1952. I have all the components except the coil type CT9 
which was originally made by Stern Radio.-J. Cull, Sunnyside, 10 Ashdene Road, 
Southampton, Hants. 

...an e.h.t.transformer rewound please? It is for an E.M.I. type WM2 oscilloscope.- 
D. Martin, The Bungalow, Marton, Near Rugby, Warwicks. 

.operating instructions for Model RIO tape recorder made by Robuk Electrical 
Industries Limited.-H. Edmonds, 4 Mount Pleasant, Ayr Lane, St. Ives, Cornwall. 

.service sheets/handbooks for: Grampus Blue Peter superhet 40/100s/s 5V Pilot 
radio combined with Garrard RC110 16W record player and Westminster radiogram 
(ex -Belcher Electronics Services Ltd.) type WBST obtained from Curry's.-H. W. 
Clarke, 65 Beccles Road, Oulton Broad, Lowestoft, Suffolk. 

...the address of a company which will mend loudspeaker cones.-R. V. Jenkln, 
Berry Cottage, Berry Lane, Bodmin, Cornwall. 

..circuit for a 6 -transistor pocket radio on a printed circuit board by Osmor. It was 
published in P.W. about 10 years ago and the case measures about 6 x 4i n.-R. Harris, 
8 Marine Parade, Penarth, Glamorgan. 

.a copy of the DX Data Chart supplied the March Issue of P.W.-K. Law, 17 Quick - 
side Hill, Saffron Weldon, Essex. 

...a service sheet or circuit diagram for my Philips EL3549 tape recorder -S. A. 
Fryatt, 20 Talbot Road, Accrington, Lanes. 

borrow instruction handbook for Cosser Oscilloscope No. 1039M.-J. Noreiey, 
16 Surrey Street, Latchford. Warrington, Lancs. WA41HE. 

...loan copy or purchase of Practical Wireless April 1960 to copy modifications to 
the W.S.No. 19. or any other issues with extensive modification to this set (e.g. 
March 1966).-D. Collings c/o Glossop School, Glossop SK13, Derbyshire. 

...circuit, valve equivs. & mods., etc. for ex -service crystal calibrator No. 10 with 
class "b" standard overhaul.-L. McGee. 6 Ripon Road, Newton Hall, Durham, Co. 
Durham. 

...any gen on Elpico AC/54 valve amplifier at least 12 years old. Loan or buy if price 
reasonable.-C. White 38 Kittoe Road, Sutton Coldfield, Warks. 

..circuit diagram and information on surplus oscilloscope 10SB/105. 'Buy or 
Borrow'.-E. P. Tozer, 21 Pen-yr-heol Dr., Sketty, Swansea, SA2 9J9. 

...circuit diagram and instructions for No. "19" set aerial varlometer. Wish to loan 
-P. Herber, 23 Church Road, Holley, Surrey. 

...a service sheet for Practical Wireless Autocrat Set -T. C. Vaughan, 13 Old 
Croft Road, Walton, Stafford. 

EQUIPMENT REQUIRED 
...wanted for new S.W.L., a Codar CR70A in good working order. Will pay around 

£10.-L. Paget, 50 Western Road, Kilmarnock, Ayrshire, KA3 ILE. 
...correspond and exchange or buy any technical data with someone in U.K.- 

V. Jeevaratnam, 33 Main Street, Ettampitiya, Ceylon. 
...wanted October P.W. 1971.-P. Smith, 68 Gatesden Road, Fetcham, Leatherhead, 

Surrey. 
two Electronlques i.f. transformers type D.F./85 series 11 plus eiectronlques 

Q -Multiplier coil type QLZ. please state price.-S. J. Dickey, 17 Maley Avenue, 
West Norwood, S.E.27. 

..XG8 Novice G8 requires Pye "Cambridge" or similar rig to cut teeth on. Will 
collect In North East and Yorkshire.-J. McGee, 6 Ripon Road, Newton Hall, Durham, 
Co. Durham. 

a case for an Ultra Road Ranger Transistor portable model 6116 serial 25167.- 
R. Williams, 204 Dysart Road, Grantham, Lincs. 

.a cheap X79 valve.-S. Taylor, 39 Openshaw Road, Abbey Wood, London, SE2 
OTT). 

...a cossor 2XP valve.] have tried equivalents but they all have a lower stage gain.- 
D. R. Goodwin, 3Hamble House, Gardens, Hamble, Hampshire. 

..Layfayette HA 600A required operating instructions circuit diagram alignment 
information.-B. Thomas, 8 Whitehall Road, Barton le Clay, Bedford. 

...plastic tuning scale (black) for Pye valve car radio, Type No. 145311.-M. Stanley, 
9 Orminston Gardens, Belfats BT5 6JD. 

...Rhythm type 3 speed morse record with books wanted. Reasonable prIce.-A. 
Forster, 14 Mandela Court, Norwich 12J. 

...Coils wanted. Can anybody help me find two off, F243 formers, for transmitter 
coils. If you can sell me one (or two), please ring me at 01-598 5113.-G. L. Manning 
63 The Drive, Edgware, Middlesex. HA88PS. 

...RCA AR88D good condition, table 'or rack mounting.-N. Thom pson, 5 Beech - 
croft, Ashtead, Surrey. 

..Chassis of a Murphy type U698. I require the Osc. coil for L.W. & M.W.-A. S. 
Hol mwood 8 Dock Street, Pembroke Dock, Pemba. 

ISSUES WANTED 
...issues of P.W. Containing the Three Transistor Amplifier. Take Twenty Project 

or circul t....W. L. Brunsdon, 28 Meadfoot Road, Wallasey, Cheshire. 
...Issues of P.W. from Nov. 71-Mar 72 Inclusive-C. Wright, 78 Swallow Road, 

Ipswich, Suffolk, IP20T3. 
...February 1968 Issue of Practical Wireless-T. T. Griffiths, 11 Berryfields Long 

Buckley, Nr. Rugby. 
January 1971 issue required giving details of the stereo tape recorder amplifier- 

A. Harbor, 204A High St., Brentford, Middlesex. 
...P.W. May, June, 1972-C. S. Hyatt, Beech House, Beechway, Guildford, Surrey. 

P.T. February 1969, which had a Servicing Television Receivers No. 155. Defiant 
9A61 U Series (Part 1) In it McBeath, 57 Castle Hill Road, Bearsden, G61 4DZ 

Copy from readers for inclusion in this reader service is published on a space 
available basis. Copy must be forwarded on a separate sheet of paper and i n the 
style shown above, otherwise it cannot be accepted. 
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GOING BACK... 
5o4013(*" 

COLIN RICHES 
ARTHUR DOW 

WRILE visiting Sweden recently, Colin Riches 
called on one of our Going Back readers-. 
Gunnar Carlström, SM6KT who has a fine 

collection of Vintage radio equipment. 
He told how, when broadcasting started in Sweden 

about 1925 he was a boy of twelve and became very 
interested in the new wonder of radio. His financial 
situation did not permit him to buy much equipment 
but he managed to build one or two crystal sets then 
progress to valved receivers. A simple receiver of 
that, time consisted of a one -valve detector. Head- 
phones would have to be used as there was not 
enough power to drive a speaker. 

In some more advanced receivers Gunnar built, one 
or two valves were used as r.f. amplifiers with tuned 
circuits. After the detector, one or two stages of 
audio amplification were used. 

A very common type of receiver used in Sweden in 
the early '20s was equipped with one valve as 
detector and two others for amplification. This set-up 
gave good volume over a loudspeaker when tuned 
to the local station and British and European stations 
could be picked up but at vastly reduced volume. 

Feedback was frequently used in order to increase 
the amplification and selectivity of Gunnar's re - 

A crystal set C1925 from SM6KT's collection. 
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ceivers. When he tried using it in some of his home - 
built sets which had no r.f. amplifier stages it often 
brought irate neighbours rushing in complaining of 
oscillations on their receivers! 

In those days, the high tension batteries were very 
expensive and if a 90V supply was required, Gunnar 
said that poor boys like he had to wire a lot of 
torch batteries in series so that they could get the 
required voltage. Accumulators were used for the 
4V supply. 

Around 1930, receivers working from the mains 
supply were made available in Sweden and Gunnar 
told how he remembered his first experiment to 
build a unit so that he could work his battery 
receivers from the mains. The great difficulty was to 
eliminate the hum because only low capacity paper 
condensers were available at the time. 

Gunnar explained that the experimenting of those 
earlier years really inspired him and made radio his 
hobby for life. In 1938 he gained his licence to 
transmit with the callsign SM6KT. 

He has found the rapid development of radio very 
fascinating and he has realised that so many of the 
old pieces of equipment are very well worth saving. 

Some items in his collection of Vintage gear have 
been in his possession for 40 years but most of the 
others have been collected quite recently. Gunnar 
explained how he took great delight in completely 
restoring old sets to their former glory. 

A particular interest of Gunnar's is his collection 
of old valves. He describes them as his "Aladdin 
Lamps", and says that it was really them that made 
radio possible but now their rôle in ordinary 
receivers is almost terminated, and he feels that this 
is a great shame. He has a collection of receiving 
valves which covers 50 years of valve development. 
They are all put together in chronological order and 
although Gunnar has only valves dating from the 
early 1920s at the moment, he hopes to obtain some 
earlier types. He is also very interested in pre -1920 
receivers and speakers. 

Incidentally, Gunnar has asked if anyone can help 
him locate a mains transformer for the Philips 
2514 receiver shown in the pictures. It must have 
an output of 200-0-200V and two 4V windings. The 
width must be 72mm. He has one 75mm wide 
transformer but this will not fit. 

If anyone wishes to write to Gunnar on any aspect 
of Vintage radio, his address is: Gunnar Carlström, 
S-540 MOHOLM, Sweden. 



SWEDEN 

SM6KT 
GUNNAR CARLSTROM 

Granhem - Moholm 

This receiver has four valves -1 detector and 
3 audio. The feedback coil is shown on the 
right of the picture. The manufacturer is 
unknown but could possibly be VDFI. Date is 
about 1924 and the type number "E36" is 
printed on a small panel. 

Interior view of a home -constructed receiver. It has a detector and 
audio valves and is dated about 1926. Power supplies are 4V and 60V. 

This receiver was bought from a local farmer 
in 1936 and is dated c1926. It is in good 
working condition and is made by Stern & 
Stern of Stockholm. Called the "Concerto II" 
it employs two valves and uses a wirewound 
pot for the filament supply. The speaker is a 
Philips type 2016 and was a common design 
in the 1930's. If anyone has more gen on this 
speaker, Gunnar would like to hear from you. 
Philips have not answered his letter to them 
asking for gen. 

Interior view of the Telefunken receiver. 
Bandswitching for m.w./l.w. is on the front 
panel. Power supplies are 100V and 4V. 

Philips 2514 for a.c. operation. Contains a universal supply unit for 
filament current, anode current and grid bias. Valves used are SV4, 
154V and PM24. The a.f. side of this set could be used with a pickup to 
reproduce records. A popular design in the mid to late 20's, this set 
would be quite sensitive using only a short indoor aerial. 

Telefunken receiver. The three valves are 
held in place by three sprung holders. This 
set was found in an attic in very bad condition 
but Gunnar Carlström has completely 
renovated it and built a new lid to the cabinet. 
Date is c1927. The speaker is a NORA type 
and more gen on this would be appreciated. 

The "E36" shown with a "Tefag" loud- 
speaker. Manufacturer of the speaker is not 
known. 

An external view of the above (left) receiver. 
The cabinet is in very fine condition and the 
control panel is of black Bakelite. 

Another view of the Philips 2514 showing the 
tuning capacitors. This is the set that lacks a 
mains transformer (see opposite page). 

439 



b$ítaTCía flineage 
T. A. Ledward, 4 Haulfryn Terrace, Blaenau 

Ffestiniog, Merioneth writes .... "In the year 1910 a 
school friend, living only a quarter of a mile away, 
suggested that we should make a transmitter and 
receiver. We did so and were licensed by the Post 
Office who allotted us a call sign and wavelength. 
The transmitter utilised a spark coil and the 
receiver a crystal, with coil and slider for tuning, 
and a single headphone. It worked well. I became 
so interested that after spending some time appren- 
ticed to heavy engineering between the age of fifteen 
and eighteen, I took a course in Wireless at the 
Manchester School of Wireless Telegraphy. I 
quickly became proficient in morse and had quite a 
thrill when listening at home on my own crystal set 
I picked up messages passing between the Lusitania 
at Liverpool Landing Stage (I was only six miles 
away), and the Seaforth Station. I joined the Marconi 
Company, as a sea -going operator, and after serving 
on several merchant ships, I volunteered at the 
beginning of the first World War in 1914 for service 
on H.M.S. Victorian, an armed merchant cruiser, 
only just fitted with guns, etcetera. My sea -going 
career ended in 1917, when the ship on which I was 
serving was torpedoed and sunk. The German sub- 
marines had been having so much success that there 
were not enough armed merchant cruisers left to 
give employment to all the available operators, and 
I joined the R.A.F. (just re -named from the R.F.C.) 
and was appointed radio instructor in a home camp. 

"fflake pour nun e írtree VaIñtg" 
W. A. Field, 10 Thurlestone Gardens, Dartmouth, 

Devon says .. . 

"I have been reading your article Going Back with 
very great interest. My practical experience goes 
back to 1916. I made my first radio set in 1917, then 
continued to complete the transmitter in early 1918. 
The entire equipment was made with the help of 
"The Boy Electrician", published in 1915 by A. P. 
Morgan (Duckworth & Co.), 3 Henrietta Street, 
Covent Garden W.G. (Little did I know that this 
subject was to be my career). This book was 
wonderful. It described each item, how to construct 
it, what it was for, then building the item into a 
complete circuit. 
I constructed everything in this book from the 
crystal detector, tuning coils and condensers to the 
complete wireless station for amateurs, which I ran 
for many years. When the BBC started regular 
transmissions I constructed sets for the market. I 
had quite a lot of experience with the S T Manual. 
This was the first edition. I used the ST 200 as a basis 
for a radio set which could be used from a car, the 
audio side had to be altered and increased. Triode 
valves were coming in, and the famous Model 
Engineer came out with Make Your Own Wireless 
Valves. These were made of carbon filament motor 
car bulbs. The filament acted as the heater and a 
small ring or copper plating on the outside of the 
bulb as the anode. The deficiency here was the 
electrons had to pass through the glass first, later 
on we improved on these. All through my experi- 
ments I kept notes, and I have an old crystal set 
procured in 1917 and still working by my side now. 
(Is this a record?) 

e. Amateur Radio Techniques (Fourth Edition) - By Pat Hawker G3VA 
Published by the Radio Society of Great Britain 
256 pages, 94 x 7,4 -in. Price £1.60. 

EVERY radio amateur has a few favourite 
reference manuals on his bookshelf and among 
these must surely be numbered Amateur 

Radio Techniques, published by the Radio Society 
of Great Britain. Their monthly magazine Radio 
Communication features "Technical Topics" and the 
reviewer knows that he is not alone in making this 
priority reading as each copy drops through the 
letter box. ART is a collection of choice items from 
TT since Pat Hawker G3VA began the series in 1958. 
If a quick recap on a particular circuit or idea is 
needed the chances are that it will be found in ART. 
It would be quite wrong to imagine that this book is 
just for the "ham" fraternity because it can be found 
on the desk of many professional electronics en- 
gineer, in Government departments and in the 
Services. This much enlarged edition contains over 
600 diagrams with all necessary component values 
helping to illustrate and explain the plethora of 
practical ideas under such headings as Receiver 
Topics, Oscillator Topics, Transmitter Topics, Audio 
and Modulation, Aerial Topics and Fault -Finding 
and Test Units. Chapters on Semiconductors and 
Components and Construction fill in the gaps to pro- 
vide an excellent publication. As the author points 
out, this is an "ideas" book rather than a conven- 
tional text book, the reader being left to use his 
own knowledge and experience in making up a 
particular circuit but it would be a poor experimenter 
who would not glory in doing just that. Altogether a 
fabulous book which can be picked up and read to 
advantage at any time but particularly useful when 
inspiration is needed. AED 

Guide to Broadcasting Stations -17th Edition 
Published by The Butterworth Group-Iliffe Books 2 201 pages, 74 x 44ín. Price 75p (paper back). 
THIS latest edition of a well established refer- 

ence book lists broadcasting stations from in- 
formation supplied by the BBC. It includes 

articles on various related topics for the listener and 
a listing of V.H.F. Sound Broadcasting Stations. 
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SIMPLE TO BUILD INEXPENSIVE O 

Construction 
Because of the length of the 3BP1 cathode ray 

tube, it is necessary to use a deep chassis. In fact 
the oscilloscope chassis is 14in. long (from back to 
front). The overall oscilloscope chassis dimensions 
are 14 x 9 x 212in. 

The front panel has to accommodate the c.r.t., seven 
variable controls, two input sockets, sync on/off 
switch, pilot lamp and an earth terminal. The main 
panel and chassis dimensions are given in Fig. 4. 
The drilling layout for the oscilloscope front panel 
is given in Fig. 5. 

The astigmatism (VR7) X shift (VR6) and the 
X linearity (VR5) controls are mounted along the 
side of the chassis. The a.c. inputs from the mains 
transformer sub -chassis (containing T1, T2, and T3 
etc) enter the oscilloscope chassis via the 10 way 
cable. This saves space on the front panel and 
simplifies the layout. 

The Veroboard panel containing the main oscillo- 
scope circuitry is mounted in a 12 x 312in. cut-out 
in the oscilloscope chassis. Use the Veroboard panel 
as a template when drilling the fixing holes in the 
oscilloscope chassis. 

The oscilloscope front panel also has an aperture 
covered by a piece of laminated plastic sheet. This 

--Chassis connection 

To VR8 

INCHES (IN TENTHS( 

1. 

E ASSEMBLY BOARD 

is necessary because the brilliance control VR9 is 
approximately 720 volts negative with respect to 
the chassis and therefore needs to be well insulated. 
There is about 50 volts across the brilliance control. 
The focus control VR8 is also at a high negative 
potential with respect to the chassis and this has 
about 300 volts across it. 

The laminated plastic sheet is extended to make 
a mask for the face. 

The angle pieces holding the front panel to the 
chassis should be 16 or 18 s.w.g. aluminium and 
the bolts are 2BA with shake proof washers and 
firmly tightened nuts. 

The method of supporting the c.r.t. is unconven- 
tional but it allows the tube to be adjusted to level 
the X axis (timebase) and at the same time the tube 
is held against a rubber ring glued to the back of the 
front panel. 

The bracket which supports the back of the c.r.t. 
is secured to the chassis by four 4BA bolts which 
pass through grommets in the chassis and make the 
tube mounting more flexible. All the bolts have a 
full nut and a half nut for locking. 

The main transformer sub -chassis carrying the 
three mains transformers, Ti, T2 and T3 utilises a 

Drill 3764 dia. for Veropins (marked 'A) and holes. 

rotor j Drill 4BA clear for fixing bolts at corners. 

To VR9 To CRT pin 3 1 AM 09031 To T2 250V a.c. 

Fig. 3: Co nponent layout and wiring on the Ei4T panel. 
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VRe, 
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Fig. 4: General view of the PW 'Student' Oscilloscope, showing the location of major components. 

Note: 
A laminated plastic 
tube mask is 
fitted to front panel 
(shown chain dotted) 

Hole diameters, 
A....4BA csk. for 
bolting front panel 
to chassis. 
B....48A csk. for 
bolting tube mask 
to front panel. 
C....to suit fixing of 
various 
potentiometers 
and switches etc. 

I AM 0015) 

Fig. 5: Drilling layout for the front panel. 
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Note: left section of S2 is used 
only for ear -thing C5,6,7,8,9 and C10. 

Rubber gasket stuck onto rear of front panel 
to cushion CRT face. 

Fig. 6: Interconnection between Veroboard panel and front panel controls. 

Plastic tube mask 

Pin 3 

Pin 2 

AM 00161 

VR9 
Brilliance 

UI 

VR8 
Focus r 

1,11111111111111111111111111111111111111111111111111k_ 

C27 

,)IIIII1IIIIIIIIIIIIIIIIIIiIIiIIIIIIIIIIIIIIII)Ifi 

47 

1 

EHT 
panel 

Fig. 7: Interconnect,n between the EHT panel and front panel 
controls. 

wood base for mounting these components. The size 
of this base will depend upon the mains transformers 
used. Mains transformers usually have identifying 
tags for connection of leads. The arrangement behind 
the panel (from the 10 way socket to the mains 
transformer) will depend upon the transformers 
used, but should be quite straightforward once in- 
dividual windings have been identified. 

law 00111 

A suitable mains on/off switch, 
pilot lamp and a 2A mains fuse 
and holder may also be fitted to 
the sub -chassis front panel. It is 
recommended that the complete 
mains transformer sub -chassis is 
suitably enclosed to avoid acci- 
dents. 

It is also possible to include a 
lOOmV a.c. calibrating source 
from the 6.3V winding on Tl 
mains transformer. This is ob- 
tained from a 620f1 and a 1052 
resistor in series across the wind- 
ing, and the junction is taken 
to a co -axial socket on the sub - 
chassis panel. The bottom of the 
1052 resistor goes to chassis. Be- 
cause the 100mV signal will be 
fed into the Y input it is import- 
ant to use a screened lead to 
avoid stray pick-ups. When wir- 
ing the 6.3V winding to the 
coax -socket, make sure that it is 
the earthy side of the socket that 
goes to the earthy side of the 
6.3V winding (remember-one 
side of this winding is earthed 
on the oscilloscope chassis). 

Other Facilities 
The design as outlined is a compromise, being 

mainly concerned with the construction of a basic 
oscilloscope. For instance, no oscilloscope is com- 
plete without flyback suppression, but this requires 
further circuitry. The author so far has been unable 
to decide upon a suitable circuit. 

Another area in which the instrument could be 
improved is the Y input, but the author believes 
that the best solution here would be to design a 
separate unit which can be plugged into the Y input, 
capable of accepting any signal from 10mV/cm to 
50V/cm. 

Beam slitting facilities and a mixer for two inputs 
could be added. However, such a unit would require 
complete screening which would be difficult to attain 
within the present design. 

As the instrument is used for checking the per- 
formance of Hi-fi equipment as well as general 
laboratory work, it is housed in 12 in chipboard 
cases covered with imitation mahogany laminated 
plastic. 

Both cabinets have aluminium instrument case 
handles, 4 ins centre to centre. 

In part 1, last month, LP2 as shown in Fig. 1 would 
not function. The upper lead from LP2 should go to 
the top end of the 6.3V winding instead. Attention 
is drawn to the breaks in the Veroboard strips- 
especially between Tr3 base and Tr4 collector. 

Caution 
This instrument should not be used on TV or radio 

or any apparatus where the chassis is live to the 
mains supply. 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit -£29.95! 
The Cambridge- new from 
Sinclair 
The Cambridge is a 

new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 
compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price - and by building it 
yourself you can save a 
further £14 ! 

Truly pocket -sized 
With all its calculating 
capability, the Cambridge 
still measures just 
42"x2"x16".That means 
you can carry the Cambridge 
wherever you go without 
inconvenience - it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16 
batteries which give weeks of 
life before replacement. 
Easy to assemble 
All parts are supplied - all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
step-by-step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 
The cost? Just £29.95! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer - you can't get 
it anywhere else. Ready assembled, it costs 
£43 95-so you're saving £14! 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. 

È-79`1.? \ 

Sïndair- 
Cambridge 

//i 

Features of the,Sinclair 
Cambridge 
*Uniquely handy package. 

4z"x2"x 1,-Z-", weight3zoz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry feature. 
*Fully -floating decimal point. 
*Algebraic logic. 
*Four operators (+, -, x, -), 

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

in a calculation. 
*Constant and algebraic 

logic combine to act as a 
limited memory, allowing 
complex calculations on a 
calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
10-2° to 10". 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U1 6 batteries: 

(Replacement set costs 
about 15p.) 
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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 arithmetip -for shopping, 
conversions, perbentages, accounting, 
tallying, and soon -then you'll get more 
than your money's worth. 

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

How? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact -packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations like: 
Logs Sines Cosines 
Tangents Reciprocals nth roots 
Currency Compound 
conversion interest 
and many others... !îri=lalr 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no :699483 England 
VAT Reg. no: 213 8170 88 

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

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch -and we guarantee a correctly -assembled calculator for one year. 
Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form : £27.23 + £2.72 VAT. (Total :.£2995) 
Price fully built: £39.95 + £4.00 VAT. (Total : £43.95) 

PW 973, 
To: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE174HJ 

Please send me Name 

[. a Sinclair Cambridge calculator kit at 
£27.23 .f £2.72 VAT (Total : £29.95) I a Sinclair Cambridge calculator ready 
built at £3935± £4.00 VAT . 

(Total : £43.95) 
*I enclose cheque for £ made 
out to Sinclair Radionics Ltd, and 
crossed. 

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

Address 

*Delete as required. - PLEASE PRINT 

-IMO - IBM M-_-o-a---WM Mal NMI 
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TAKE 2 
DAVID ANDREWS 

No. 52 
WAA-WAA UNIT 

A series of simple transistor projects, using not more than twenty components. 

WE'VE got very good value for the enthusiastic 
guitarist this month; a very simple Waa Waa 
unit that gives quite a dramatic effect with 

either guitars or electronic organs. There might need 
to be a little work done to the basic circuit to make it 
suitable for every application, but as there are so 
many different permutations on signal levels and 
input/output impedances we thought we would 
compromise with a circuit that can be inserted into 
the signal line where there is a typical level of 
between 50 and 100mV at medium to high impedance. 
Most equipment should have some point in it where 
this type of signal can be located. 

Circuit 
The circuit is basically a phase shift oscillator using 

the twin T bridge as the frequency selective element. 
C4, 5, 6 and R6 with R7 and VR2 form the bridge, 
Feedback is taken from the collector of Trl via 
C2 into the bridge and then back to Trl's base. 
Negative feedback is also applied to Trl by means 
of VR1 in its emitter by-pass circuit; the level of the 
latter has to be adjusted so that the feedback is just 
insufficient for oscillation to be maintained. 

The Waa-Waa effect is obtained by giving preferen- 
tial amplification to certain frequencies within the 
musical note and then sweeping this frequency up 
and down. The chosen frequency is set by the com- 
ponent values of the twin T bridge and this can be 
varied over a useful range by adjustment of VR2. 
The gain of the circuit is greatest at the frequency 
when the level of positive feedback is greatest. 

+9V 

(Medium 
impedance) 

O 
Output 

R 
100k 

100mV 
input 

IAM Mel 

Circuit of the Waa-Waa unit which is essentiallya phase -shift oscillator. 

Chords or single notes will give the effect but in 
the case of the latter there should be a good range 
of harmonics present as well as the fundamental. 
A pure sine wave input, for example the flute stop o1 

an organ, will give no effect whatsoever. 
Almost any npn silicon transistor can be used for 

Trl; the only feature of importance is that its hr5 
should be in the order of 150 minimum (this is 
easily met by most BC108s). C4, 5 and 6 have been 
chosen to keep the Waa-Waa effect within the higher 
band of frequencies which adds more "sparkle" 
to the sound. If, however, a more mellow effect is 
required increase the values of these capacitors 
keeping the same ratio between them. 

* components list 

Rl _ 100kS2: 

R2 `` 470kS2 
R3 ` 100kS2 
R4 10ki2 
R5 2-2kS2 
R6 56kS2 
R7 5fikS2 
VRI 5kS2 linear pre-set 
VR2 100kS2 linear 
Cl 01µF 
C2 0^ 1µF 
C3 50µF 9V W minj 
C4 2200pF 
C5 2200pF 
C6 4700pF 
C7 o -47µF 
Trl + 

'; BC108 

p 

p 
ip 
1p 

1p 
1p 
ip 
8p 
15p- 

412,. 

4p 
15p 
4p 
4p: 
4¡i. 
5p 

10p 

80p 

No allowance is made for minimum order costs or 
for postage and packing and these points should be 
checked carefully before ordering. 

Adjustment 
When wired up it is only necessary to adjust the 

value of the pre-set potentiometer VRI to give the 
correct level of negative feedback. To do this start 
with VR1 at minimum resistance and then turn VR2 
over its full range. At some point a loud howl will 
be heard from the amplifier; this is the unit oscillat- 
ing. Leave VR2 in the position for loudest howl and 
then slowly increase the value of VR1 (increasing 
the negative feedback) until oscillation stops. 
Readjust VR2 over its full range; if oscillation occurs 
at another point carry out the same procedure until. 
VR2 can be swept from one extreme to the other 
with no oscillation occurring. The unit is then ready 

continued on next page 
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OIflIflG 
COAXIAL CABLE 

THE usual and accepted way of extending coaxial. 
cable is to use the back-to-back coaxial con- 
nector. After a few months exposure to the 

elements it is not uncommon to find that the whole 
contraption has become oxidised, despite the fact 
that it was `protected' by a generous layer of insula- 
tion tape of one kind or another. If, after you have. 
managed to get the joint apart, close examination of 
the plugs and connector will usually reveal your so 
believed good electrical joint in an advanced state 
of corrosion. . 

The method to be described should appeal to those 
who like the writer, wish to join up these odd lengths 
of coaxial cable and forget about them. 

Proceed as follows referring to the sketches for 
any clarifications necessary: 
1. Cut the ends of the coaxial cable to be joined 
to give clean ends. Carefully cut off 34in. of the vynil 
covering at the end of each cable, taking care not 
to cut the outer braid. 
2. Loosen and push back the braid like a concer- 
tina. Bell -out the outer braid of one cable. 
3. Now carefully cut off '4in. of the inner insula- 
tion, again taking great care not to cut any strands 
of the inner conductor, so that the insulation slides 
off the wire. Conserve one of these pieces of material, 
it will he required later. 

Bell -out the oute 
braid here 

A I B C 

1/4 I"1!4 -r. t!4 

A B 

Inner insulation 

Keep the insulation 
removed from 
this section 

=AIM EE" : 

C D I E 

Inner conductor 

Inner conductors Final layers of 
soldered together insulation tape 

Inner insulation 

inner insulation 

-- _ 
Layer of tight 40 s.w.g. 
tinned copper wire 

Outer braid 
over lapped 

"X° is the piece of insulation 
from the inner conductor 

Joining two lengths of coaxial cable. 

R.A.BUTTERWORTH 

4. Lay both cables down on the bench and clamp 
down in position so that the two inner copper con- 
ductors lay close together and parallel. Now solder 
the two inner conductors together. 
5. Take one of the pieces of inner insulation and 
slit it length wise with a sharp razor blade. Slip it 
over the soldered inner conductors. 
6. Cut a piece of aluminium cooking foil 34in. wide - 

and long enough to make a double thickness cylin- 
der to cover the areas marked 'B', 'C', and 'D'. Heat 
this cylinder to about 100°C with a soldering iron 
when the insulation will be pliable enough to weld 
together. Discard the foil and leave the insulation 
to cool. 
7. Now tightly wrap a single layer of 34in. adhesive 
vinyl insulation tape over the section B.C.D.'. Now 
smooth section 'A' over section `E'. Roll and smooth 
this overlap to make it even. Spot solder the edges 
where 'A' overlaps `E'. 
8. Starting, at one end of the outer conductor braid 
close wind the whole areas of `A.B.C.D.E.' with 40 
s.w.g. tinned copper wire. Lightly solder several 
spots of this covering. Don't try to make it a solid 
soldered job, or you will ruin the inner insulation. 

TAKE -20 WAA-WAA UNIT-continued from previous page 

AM Dilli 

1 2 3 L 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
- ::. .<.. .., ....« .M. ... . _,.. . :. .,. . . .. , .. :,x: 

To VR2 

OV 

Suggested layout of components on a piece 010.1" matrix Veroboard. 

for operation. If the Waa Waa effect is too fierce 
increase the value of VR1 further. 

It might be that no oscillation occurs with the 
above procedure. This means that the transistor 
has low gain but do not give up-you will probably 
find you still get a useful effect when signal is applied 
at the input. 
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SHORT WAVE DX 
by MALCOLM CONNAH 

RITISH HONDURAS: Radio Belize has been 
noted with an extended schedule in Spanish. 
The frequency is 3300kHz and programmes have 

been heard up to 0730. 
El Salvador: Radio Nacional de El Salvador has 

moved from 5980 to 6010kHz and has been heard 
at 0050 to 0055 with news, advertisements and music. 

Malagasy Republic: RTVM Tananarive is using a 
new frequency of 6170 for the French Service. The 
transmissions have been noted in parallel with 7105 
from 1400 to after 1900. 

U.S.A.: According to 'DX Party Line' on HCJB, 
WNYW has now been taken over by Family Radio. 
Programming will, however, remain the same and 
the schedule for May -September is: 

1700-2200 on 21525kHz 
17004900 on 17845kHz 
1905-2130 on 17845kHz 
2135-2330 on15440kHz 
2215-2400 on 11855kHz 

All transmissions in 
English to Europe 

Vietnam: The Voice of Vietnam, 58 Quan-Su Street, 
Hanoi broadcasts in English at the following times: 
0100-0130, 0200-0230, '1000-1030, 13004330, 1530-1600, 
1800-1830 and 2230-2300. The frequencies announced 
are 10040 and 15105kHz but the later frequency has 
been noted at 15012kHz. 

South Vietnam Liberation Radio, c/o Bureau 
d'Information du C.R.P. de la R.S.V.N., 39 Avenue 
Georges Mandel, Paris 16e, France. Broadcasts in 
English on 10010 and 7470kHz start at 1100, 1230, 
1430 and 2330 respectively. The programme at 2030 
uses 14990 and 12115kHz. 

(The last two items came from Adrian Pell of 
Wareham in Dorset, other items courtesy of Sweden 
Calling DXers.) 

Readers' Logs 
Once again Roy Patrick of Derby kicks -off with 

the following log using his Trio 9R59DS and National 
1400 receivers: 
4854 R. Clube de Mozambique, Portuguese at 2130. 
4940 R. Abidjan, Ivory Coast, in French at 2100. 
4995 R. Brazil Central noted as early as 2230. 

6030 T.W.R., Monte Carlo testing in Norwegian, 
2030. 

9023 R. Tehran, Iran, heard in English at 2000. 
11650 R. Bangladesh, news in English at 1700. 
15084 R. Iran, Home Sce. in Farsi at 2100. 
15415 R. Kuwait heard in English at 1700. 
15520 R. Bangladesh in English at 1700. 

Fred Wall of Walthamstow returns to the page 
after a long absence having used his Plessey PR'155 
and 50 foot long-wire with A.T.U. to hear: 
6065 R. Vilnius, Lithuania in English at 0045. 
9540 R. New Zealand with news at 0800. 
9655 R. Damascus, Syria, light music at 2045. 

11780 R. New Zealand with news at 0800. 
11855 Saudi Arabia B.S. news in English at 1700. 
15125 Voice of Free China, Taiwan, English at 1800. 
15265 R. Afghanistan noted in English at 1810. 
21545 R. Accra, Ghana, with local music at 1730. 

Ian Gordon of Birmingham has again been busy 
using his Codar CR70A receiver, 25 metre (Metrica- 
tion no less!) long-wire and A.T.U. to hear: 
7230 T.W.R., Monaco in German at 0905. 
9560 ORTF, France in Russian. 
9620 R. Belgrade, Yugoslavia noted at 2200. 
9640 Adventist World Radio DX News at 0935. 
9745 R. Baghdad, Iraq noted at 1955. 
9912 All India Radio, Delhi at 2000. 
Christopher Hodgson of Sunderland is a new 

reporter to this page, his equipment consists of a 
Codar Multiband -6 receiver with a 50 foot long-wire 
aerial and the PW A.T.U. His log included: 
6100 R. Belgrade, Yugoslavia at 2200. 
6130 R. Norway from Oslo at 1810. 
7260 R. Berlin International at 1850. 
9006 R. Tehran, Iran noted at 2000. 
9525 All India Radio, Delhi at 2100. 
9525 R. Warsaw, Poland at 1200. 
9645 Vatican Radio noted at 1505. 

The last report for this month comes from Patrick 
Henderson of Ledbury, Herefordshire who used a 
six transistor superhet with a 17 metre Windom 
aerial to hear the following stations: 
6025 Radio Portugal with DX News at 2105. 
6070 Radio Sofia, Bulgaria, Mailbag at 1930. 
9570 Radio Australia noted at 0730. 

15012 Voice of Vietnam, Hanoi at 1805. 
15130 R. New York Worldwide at 2300. 
15165 Kol Israel noted at 2030. 
15175 RSA, South Africa in English at 1825. 

During the next few months I hope to devote some 
space to the topic, of ex -government Communication 
receivers which are now available at very reasonable 
cost compared with modern sets. I would be grateful 
if any readers with an interest in this topic would 
write to me with their opinions and any information 
that they may have. 
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NEW FROM DENMARK 
Already Established As One Of 
The Best Selling Kits in Europe 

JOSTY. KIT today 
is counted among the leading manufacturers of electronic kits in Europe. 
Constantly the experienced engineers at the JOSTY laboratories work 
on improvement of existing kits and on new developments. Only the best 
materials and components have been used. The circuit - 
boards are manufactured according to the newest 
developments in this field and are supplied with all holes 
drilled and printed showing the exact placing of the 
components. Our long standing experience enables us 
to guarantee every JOSTY KIT for ONE YEAR for 
all parts as well as the correct function of the assembled 
kit. JOSTY KITS are a quality produce of DENMARK. 

Photo -cell 
Amplifier AT30 
NO more searching for 
Components, it's all in the 
bag the Josty way. 

ELECTRONIC CONSTRUCTION KITS 
We are sorry, you may have a little difficulty 
obtaining these kits at present. We at Josty 
are doing everything we can to produce more 
kits but in the meantime they are only available 
from 

APPOINTED JOSTY KIT STOCKISTS 
CENTRAL LONDON 
G. W. Smith & Co. (Radio) Ltd., 
257/8 Tottenham Court Rd., W.I. 
10 Tottenham Court Road, W.I. 
27 Tottenham Court Road, W.I. 
87 Tottenham Court Road, W.I. 
21 Old Compton Street, W.I. 
3 Lisle Street, W.C.2. 
34 Lisle Street, W.C.2. 
118 Edgware Road, W2. 
193 Edgware Road, W.2. 
311 Edgware Road, W.2. 
382 Edgware Road, W.2. 
152/3 Fleet Street, E.C.4. 
378 Harrow Road, W.9. 

ESSEX 
86 South Street, Romford. 

SURREY 
1046 Whitgift Centre, Croydon. 
27 & 21 Eden Street, Kingston. 
32 Hill Street, Richmond. 

MAIL ORDER ADDRESS 
G. W. Smith & Co., Unit 4, 
The Hyde Industrial Estate, 
The Hyde, NW9 6)J. 

T. Pattison, 
5 Maritime Terrace, 
Blandford Street, 
Sunderland, Co. Durham. 

Red Radio Shop, 
31 Crowtree Rd., 
Sunderland, Co. Durham. 

J. R. Gough, 
27 East Smithy St., 
South Shields, Co. Durham. 

Payne & Hornsby Ltd., 
3 Andrews House, 
Gallowgate, Newcastle -on -Tyne. 
Richley & Freeman Ltd., 
100 Percy St., 
Newcastle -on -Tyne. 
Aitken Bros. Ltd., 
35 High Bridge, 
Newcastle -on -Tyne. 
Hamilton Music Store. 
Corporation Rd., 
Middlesbrough, Teesside. 

B. Williams, 
16 Borough Rd., 
Middlesbrough, Teesside. 

McKenna & Brown Ltd., 
135 High St., 
Redear, Teesside. 

Jaytron Ltd., 
178/9 Phibsborough Rd., 
Dublin 7, Ireland. 
Bond & Mason, 
94 Church Rd., 
Stockton, Teesside. 
T. Jaques, 
Waterdale Rd., 
Doncaster, Yorks. 
Modern Electronics, 
5 Sunny Bar, 
Doncaster, Yorks. 
Mitsons, 
Citadel Row, 
Carlisle, Cumberland. 
Teleview Rentals, 
414 Catcote Rd., 
Hartlepool, Co. Durham. 

jOSTY KIT RETAIL PRICE LIST 
(APRIL, 1973) 

Model 
No. Description 

RRP 
Exclud. 

ing 
V.A.T. V.A.T. 

Total 
RRP 

Incl'd. 
V.A.T. 

AF20 Mono Transistor Amplifier 4.80 0.46 5.28 
AF30 Mono Transistor Pre -Amplifier 2-61 0.26 2.87 
AF310 Mono Amplifier (for Stereo use two) 5.91 0.59 6.50 
AT5 Automatic Light Control 2.58 0.26 2.84 
AT30 Photo Cell Switching Unit 5.70 0.57 6.27 
AT50 400W Triac Light Dimmer Speed 4-80 0.48 5-28 

Control 
AT55 1,300W Triac Light Dimmer Speed 5.70 0.57 6.27 

Control 
AT56 2,200W Triac Light Dimmer Speed 6-00 0.69 7-59 

Control 
AT60 Psychedelic Light Control, Single 7.80 0-78 8.58 

Channel 
AT65 Psychedelic Light Control, 3 Channel 14.55 1 45 16-00 
HF6I Medium Wave Transistor Radio 3.33 0.33 3.66 
HF65 F.M. Transistor Transmitter 2.70 0.27 2.97 
HF75 F.M. Transistor Receiver 2.88 0.28 3.16 
HF3I0 F.M. Tuner Unit 15-81 1-58 1739 
HF325 De -Luxe F.M. Tuner Unit 24-12 2.41 26-53 
HF330 Stereo Decoder for use with HF3I0 

or HF325 
9.96 0.99 10-95 

HF395 Aerial Amplifier for AM/FM Bands 1, 

11 and Ill 
I 77 0.17 I -94 

GP310 Stereo Pre -Amp to use with 2, AF310 21.27 2.12 23.39 
GU330 Tremolo Unit for guitars, etc. 7.50 0.75 8.25 
NTIO Power Supply 100m/a 9V Stabilised, 

12V Unstabilised 
6-15 0.61 6.76 

NT300 Professional Stabilised Power Supply 12.51 I 25 13.76 
2 x 30V, 2.2A 

N T305 Transistor Converter 12115V, a.c./ 
d.c. to 6V, 7.5V, or 9V d.c. 

4.50 0.45 4.95 

NT310 Power Supply 240V a.c. to 2 x I8V 
d.c. at 2A 

4.80 0.48 5-28 

NT315 Power Supply 240V a.c. to 4.5-15V 
d.c. 500m/a 

9.57 0.95 10.52 

Sole UK Distributors 

RADIO SUPPLIES 
(Components) Ltd. 

P.O. BOX 27 39 WHITBY STREET HARTLEPOOL TS24 7BR 

TELEPHONE 0429-5750 or 68002 
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Please 
send S.A.E. 
for fully 
descriptive 
leaflet. 

New 
VAT 
EDITION 

Lasky's 
AudioTronnics Catalogue1973 

Recommended 
retail price 

£9.96 
including V.A.T. 

Overall Diameter 
Natural resonance 
Main resonance 
Magnet Pole Diameter 
Magnet Flux Density 
Frequency response 
Impedance 
Power Handling 

MODE 
ONE 

Consisting of a Fane Model 803 ultra -low 
resonance 8" speaker unit with PVC cone 
surround, and a Fane Model 303 high frequency 
pressure tweeter together with a printed 
circuit cross -over assembly with ferrite cored 
coils. 

SPECIFICATION OF UNITS 
Model 803 

8" 
30Hz 
*35Hz 1 

13,000 gauss 
30Hz-8kHz 
8-15 ohms 
*15 watts 

Model 303 
3" 

1200Hz u 
10,000 gauss 

12kHz-17kHz 
8-15 ohms 
*15 watts 

Very easy to assemble, this boxed kit comes 
with acoustic foam damping material, panels, a 

screws, wire, wiring diagrams and instruc- 
tions to provide a remarkable loudspeaker 
assembly-a pair is ideal for stereo. 
CABINETS for the 'Mode One' are available in Teak 
veneer finish. SIZE IS',-" x 10,-" x 9". 

*When used with above cabinet. 

Distributors to the wholesale 
and retail trade 

LINEAR PRODUCTS LTD. 
Electron Works, Armley, Leeds 
LS12 3SA. Tel. 630126 

The new 1973 VAT edition of Lasky's famous Audio-Tronics catalogue 
will be available in early April-FREE on request. The 48 tabloid size 
pages-many in full colour-have been reprinted with VAT price changes 
for your convenience, together with many new items. Over half the 
pages are devoted exclusively to every aspect of Hi-Fi (including Lasky's 
budget Stereo Systems and Package Deals), Tape Recording and Audio 
Accessories. Send for your copy now and see for yourself that VAT can 
mean a saving on many of the 1000's of items we offer. 1 Sendinclusion this coupon withregular 15p forli and 

on our mai 

NAME 

ADDRESS 

PW14 

LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1. 

Manufactured by 

FANE ACOUSTICS LTD. 
Hick Lane, Batley, Yorkshire. 
Tel. Batley 6431 

A Guide to 
Broadcasting Stations 

17th Edition 

A new edition of a title which has sold more 
than 250,000 copies. The first few chapters 
contain useful information on radio receivers, 
aerials and earths, propagation, signal 
identification and reception reports. The bulk 
of the book is devoted to lists of stations 
broadcasting in the long, medium, short and 
v.h.f. bands in both frequency and geographical 
alphabetical order. The lists are based on 
information provided by the Tatsfield 
Receiving Station of the BBC. 
1973 206 pp., illustrated 0 592 00081 8 75p 

Obtainable through any bookseller or from 

The Butterworth Group 
88 Kingsway, London WC2B 6AB 

Showroom : 4-5 Bell Yard, WC2 
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MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

SEARCHING out BBC local radio stations is 
becoming popular and there are a number of 
reporters this month. G. M. Christie (N.L.S. 

Pole Star) used his Eagle Rx 60 while sailing off 
the east coast of Shetland to log BBC Radio 
Newcastle on 1457kHz. Richard Ellis (Ruscombe 
Glos.) has an Eddystone EC10 Mk2 and a 50m 
longwire feeding and aerial tuning unit. He reports 
reception of BBC Radio Blackburn on 854kHz; Solent 
on 998kHz; Sheffield 1034kHz; Birmingham 1457kHz; 
London 1457kHz; Oxford 1484kHz; Bristol 1546kHz; 
Leicester 1594kHz. 

Martin Hall (Southsea) heard BBC Radio Teesside 
1546kHz under Radio Bristol at 0502hrs while during 
the daytime he logged Radio Blackburn 854kHz and 
Radio Leeds 1106kHz. Martin has received a QSL 
card from Radio Blackburn and a QSL letter from 
Radio Leeds. Hunting out BBC local radios can be 
interesting at this time of year and all of these 
stations will confirm a correct reception report with 
either a letter or a QSL card. 

Paul Petty (Canterbury) has been trying his 
Midland 9 transistor portable on the medium waves 
using its internal aerial and he has heard pro- 
grammes in English from Trans World Radio, 

Montecarlo 1466kHz at 2130hrs; Radio Tirana, 
Albania 1394kHz at 2030hrs; Vatican Radio 1529kHz 
at 2100hrs; American Forces Network, Frankfurt 
872kHz; Radio Berlin International 1511kHz at 
2130hrs; Radio Prague, Czechoslovakia 1286kHz at 
2200hrs, all times in GMT. 

Jeff Driver (Woodham, Surrey) reports hearing 
Milan, Italy 899kHz which is on the air nightly from 
2305hrs until 0500hrs GMT with news in English at 
3 minutes past the hour. Jeff has also heard Radio 
Norway 1579kHz which broadcasts in English every 
Monday at 0200hrs and 0400hrs GMT. John 
Thompson (Gillingham) has heard the IBA on 
719kHz. This transmission is in parallel with the 
tests on 557kHz which are on the air 24 hours a 
day. 

Roger Thomas (Port Talbot) enquires about the 
possibility of using his AR88LF receiver on the 
medium waves. There is unfortunately no easy way 
of doing this as the intermediate frequency of this 
version of the popular AR88, lies well inside the 
medium waveband. The writer would be glad to 
hear from any reader who has successfully made 
this conversion. 

Portugal is well represented on the medium waves. 
The international service of the Emissora Nacional 
de Radiodifusao is on the air every night in English 
at 2245hrs GMT from its transmitters at Lisbon on 
755kHz and Norte on 1061kHz and these are easily 
heard in the UK. Among the commercial stations, 
look for CSB2 Porto on 1034kHz, which is on the 
air all night with pops; CSB3 Lisbon on 1286kHz; 
CSB4 Lisbon on 1594kHz and CSB5 Porto on 1578kHz. 
All these stations will QSL, the cards issued from the 
international service being particularly colourful. 

Sp -E on VHF by SIMON DAVID 

SINCE I last wrote to you, a number of outbursts 
of "foreign" noises has been taking place. That 
sporadic -E interference I mentioned has been 

having -a field -day. Continental stations have been 
coming in all over the place, but in particular 
around the 65 to 75MHz region. This is outside 
the usual f.m. band, but it shows that f.m. stations 
turn up in odd places. 

Hugh Cocks of Mayfield, Sussex, tells me that 
he has picked up several stations from Yugoslavia 
on 23rd May around midday. He also reports chan- 
nel -5 television buzz from the vision signal on 
93.25MHz. Other signals include Albania television 
sound on 87-75MHz and vision signal interference 
on 82.25MHz; a Dutch station on 98.6MHz; AFN 
Stuttgart, West Germany on 102.4MHz. 

The eastern European f.m. stations have come 
in around 66 to 72 MHz using a four -element aerial 
and two BF180 pre -amps but Mr. Cocks has a prob- 
lem. When his aerial is directed north or south 
he gets i.f. breakthrough which disappears when 
the aerial is due east or west. He thinks that this 
is largely due to burbles and interference from 
Radio Moscow in Austria. Any readers have a theory? 

Peter Tyler of Whitton, West Middlesex, has sent 
in a long and detailed log. His home-made "curtain - 
rod" three -element Yagi is in his loft and drives an 
old valve Pye Fen Man I. His long list includes 
several French, Dutch, Belgian and German stations. 
The latter were NDR II Oldenburg 99.8MHz, Radio 
Bremen II 88.3MHz. Peter has also received an 

Italian station in 87.7MHz on 23rd May; signal 
strength was generally very good but subject to 
fading. On 24th June he received eight different 
Dutch stations and three German stations. He rightly 
complains of the effect of police transmissions on the 
band which spoil DXing. Further to his big bag was 
a bonanza of 10 Scandinavian stations, possibly 
Danish, on 16th June between 1400 and 1500 hours, 
between 87.7MHz and 99.5MHz. There was a high 
pressure area over the North Sea near Denmark at 
the time, which could be responsible for the good 
reception he obtained. 

Recent information issued by the BBC includes a 
complete list of BBC local radio transmitting 
stations, revised reception' area maps to cover BBC 
Radio Programmes in stereo from Wrotham and 
BBC Radios London, Brighton, Oxford, Teesside, 
Leicester, Birmingham, and Bristol. The BBC has 
also issued information sheet 1608 (1) which has 
some advice to help listeners to get the best they 
possibly can from BBC v.h.f. stereo broadcasts (see 
also Gordon King's article elsewhere in this issue). 

Test tone transmissions on Radio 3 v.h.f. for 
stereo programmes are detailed on information 
sheet 1605 (9). These transmissions are usually 
broadcast on Mondays, Tuesdays land Thursdays to 
facilitate channel identification and adjustment of 
cross -talk, and on Wednesdays to assist in technical 
assessment and setting -up of stereo receivers. All 
such tests occur after close down in the late evening. 
Full details on these BBC Information Sheets from: 
Engineering Information Department, BBC Broad- 
casting House, London W1A IAA. Please enclose a 
stamped envelope. 
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SHORT WAVES 
by DAVID GIBSON, G3JDG 

TT is a strange thing. Summertime is just the time 
for the DX -type listeners to flap their ever eager 
earholes all over 14MHz. What ever has hap- 

pened? Far from multiple earhole flappings there is 
barely the twitch of a lonesome lobe. Just at the time 
when this band is the main one for most DX traffic, 
everyone is sending in logs for -you'll never guess - 
two metres. Nobody seems interested in hearing juicy 
jingles on 20 metres from people like SU1MA, 
XT2AK, KG6AAY and YB3CW to mention but a few 
who were about last month. 

Equally strange is the marked lack of logs for 
21MHz, too. On this band, African countries and most 
of South America were all happily squirting r.f. every- 
where. Wait till I get my 700 element Yagi for 
14MHz, I'll put you all to shame. 

Twenty eight megacycles (or Hertz?) has 
apparently been abandoned by practically everyone. 
This is rather sad because this particular band is 
probably one of the most interesting now that the 
sunspot peak has passed. 

One station who puts in an appearance is ZS4AA 
on 28.60MHz. Name is Basil and he also appears on 
21.42MHz most weekdays from 1600 hours. Sundays 
finds Basil on 21.20MHz around 0900 hours. Location 
is Kroonstad. 

Anyone living in the Torquay district and would 
like to join an Amateur Radio Club you're in luck. 
The Torbay Amateur Radio Society has its head- 
quarters in Bath Lane (rear of 94 Belgrave Road) 
Torquay. Hon. Sec. is at 23, Waverley Road, Newton 
Abbot and the telephone number is Newton Abbot 
3025. There is a Club magazine and quite a lot of 
activity. If you're in the area, give the Secretary a 
buzz. 

Readers' reports 
According to Bill Yates (Bedford) it is well worth 

listening for W6KNH on Tuesdays around 1700 hours. 
Frequency quoted is 14.24MHz and a sked is usually 
heard with ZK1MA. Another piece of information for 
DX types is that Andaman Island is due for a surge 

BROADCAST BANDS 
Short Wave Reports, by 15th of the month 
Highworth, Swindon, Wiltshire SN6 7DT, 

Medium Waves Logs to Charles Molloy, 132 Se 
VHF/FM Reports to Simon David, cio Practi 
Farringdon Street, London, EC4A 4AD. 

to 

of extra activity. Twist is that it could mean yet 
another callsign change -listen for VU7. 

Russell Corner sends in a log of G stations heard 
on topband and eighty metres. Russell's best from 
further afield on 3-5MHz includes: ZM1MH, 3A2AOO 
and 4XZSNJ. All these on a 9R59DE and 360ft. of wire 
in the loft at Walworth Grove in Middlesbrough. 

Tony Mountifield (Gosport) claims to be a member 
of the RSGB and a passer of RAE. He also says, "I 
have read your column for a few years" (splendid 
fellow this Mountifield). Receiver is an R1155L 
(aren't those the ones you have to light with a 
match?) and among the best heard on twenty were: 
A6XF, CT1MA, EA8IX, LX1DU, SV5HH, TF3EB, 
VE3SR, W6UFG, ZD8RW, 4Z4GH, 9G1AR. 

Bernard Hughes (Worcester) has sent in an up- 
dated portion of the Potty callsign changes list. In all 
seriousness, I do hope these will help those with com- 
puters to keep up to date with these callsigns. 
Bernard lists themas follows: HÁ25-25 years of post 
war Amateur Radio; HÁ100 -Budapest Centenarium; 
OK5OR-celebrates 50 years of Amateur Radio; 
KW9WEZ-station operating from Indianapolis car 
races (now I've heard it all); VE3RCMP-Centenary 
of the Royal Canadian Mounted Police; IT57-Targa 
Florio award. 

Just to show what's about on 14MHz, Bernard lists 
the following heard with the aid of his JR -310 and 
dipole; CR5AJ, HC2YL, JA4FAB, JA3LOJ/MM, 
JA6CNL, JY5HC, JX9XP, KW9WEZ, MP4BJR, 
PY9KC, PT2JB, VE8RCS, VP7ND, YA1DT, ZL1AUM, 
ZL2CE, ZL3FM, ZD7SD, ZD7SS, 7X2MD, 9K2CA. 

Andrew May (Bromsgrove) got these on 28MHz 
with an HA -350 and 67ft. long wire (all s.s.b.); 
WA7CAE/P/YV5, YV5CWO, YV5DEO, 4X25HF, 
4Z25MQ, 5U7BA, 6W8DY. 

Lindsay Pennell is leaving Hong Kong and is due 
back in the UK. Perhaps we will see some UK -type 
logs (I was getting fed up with translating Chinese, 
anyway). Heard from Hong Kong on 28MHz; 9M2DQ, 
A4XFE, CR6SR, 9J2DT. 

Two metre tweets heard from; DL7FQ, F1CCP, 
F6CKU, GI4AAT, GM3BA, GW3UUC/P, ON5NY/P, 
PAOFHV. These were bagged by Paul Marks, G8FVK, 
who lurks at Woodford Green with an 8 -element 
beam, homebrew converter and Eddystone 730/1A. 

Diary dates 
The National Agricultural Centre at Stoneleigh, 

Kenilworth, Warwickshire is the place to be on the 
25/26/27 of August. The Town and Country festival 
is to include a complete introduction to the world of 
Amateur Radio. This will include morse code demon- 
strations, display of radio equipment, homebrew 
demonstration, transmitters on the air, a radio rally 
and the Amateur Radio Emergency Service in action. 

Other Mobile Rallies in August will take place at: 
Newton Abbot August 12; Derby 12; Bristol 19, 
Preston 19. Contests for August: WAE DX c.w. 
1143; 70MHz 12; 144MHz low power 18; 144MHz 
s.s.b. 19. 

alcoim Connah, 59 Win rush, 

ar Lane, Southport, PR83JG. 
Wireless, Fleetway House 

AMATEUR BANDS 
Short Wave(VHF 
Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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MAINS MOTOR 
Precision made -as used in 
record decks and tape recor- 
ders -ideal also for extractor 
fan, blower, heaters, etc. New 
and perfect. Snip at 72p. 
Postage 20p for first one then 
10p for each one ordered. 

MUSIC ON TAPE 
A further buy enables us to offer these at an even 
lower price -namely 65p each or 5 for £2.50. Send 
for list of titles. We can't repeat when sold out. 

BALANCED ARMATURE 
UNIT 
500 ohm, operates as speaker or micro- 
phone, so useful in intercom or similar 
circuits, 37p each, 10 for £376. 

CAR ELECTRIC PLUG 
Fits in place of cigarette lighter. 
Useful method for making a quick 
connection into the car electrical 

system, 38p each or 10 for £3.92. 

12 VOLT 19 AMP. 
POWER PACK 
This comprises double -wound 
230/240V mains transformer 
with full wave rectifier and 
2000 mF smoothing. Price 
£2.20 plus 20p post & packing, 

Heavy Duty Mains Power Pack. Output voltage 
adjustable from 15-40V in steps - maximum 
load 250W -that is from 6 amp at 40V to 15amp 
at 15V. This really is a high power heavy duty 
unit with dozens of workshop uses. Output 
voltage adjustment is very quick -simply inter- 
change push on leads. Silicon rectifiers and 
smoothing by 3,000mF. Price £6.33 plus 65p post. 

AKELITE INSTRUMENT 
CASE 

Size approx. fil" x 31" x 2" 
deep with brass inserts in four 

corners and bakelite panel. This is 
a very strong case suitable to house 

instruments and special rigs, etc. Price 
50p each. Pixolin lid llp extra. 

MINIATURE 
WAFER SWITCHES 
2 pole, 2 way --4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 22p 
each. 

CONNECTING WIRE 
70076 Copper conductors. 500 metre drums 
available in the following colours:-Red/Brown - 
Yellow - Green/Grey -Blue/Green - Red/Orange - 
Green/White - Grey/White - Blue/Orange - 
Brown/Red - Brown/White - Red/Grey - Blue/ 
Grey - Blue/Brown. Price £2-20 per drum plus 
40p post. State alternative colours. 
Ditto -but with 200 metres. Price £1.38 per drum 
plus 20p. 
Ditto -but with 100 metres. Price 83p per drum. 

DOOR SWITCH 
As fitted to refrigerators, etc. Switches off as 
door closes. White 179 each. Black 159 each. 

GOODMANS P.M. SPEAKERS 
8" x 5" hi flux 15 ohm coil very suitable for use 
with Nullard Unilex stereo amplifier or with the 
EP9000 on it's own. £1.65 plus 20p post each. 

7" x 9" also 15 ohm and suitable for nee with 
the 9000 -not quite such good quality of 
course. Price £1.05 each. 

U.V. LIGHTING 
Useful for flaw detection in metals and for looking 
for water marks, etc., also for fitting over tropical 
fish. tanks. African violets and other indoor 
plants which must have U.V. for healthy growth. 
The outfit comprises of a 12" U.V. tube -choke - 
starter holder and tube ends. Price £2-20 plus 
20p post. 

SOIL HEATING KIT 
Suitable for garden frame or 
propagating shelf, etc. Comprises 
40 watt mains transformer, heating 
wire, connection strip and in- 
sulated wire with connection 
diagram. £1.65 plus 20p post. 

80 WATT TUBULAR ELEMENTS 
Brass encased with beaded flex ends. Standard 
replacements in most absorbtion refrigerators 
but also has dozens of other uses. 28p each or 
10 for £1.48. 

SPIT MOTOR 
200-250V Induction Motor, 
driving a Carter gear box 
with 15" of output drive shaft 
running at 5 revs per minute. 
Intended for roasting chickens 
also suitable for driving 

models -windmills, coloured disc lighting effect. 
etc., etc. £2.04 plus 20p post and insurance. 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete with 
heat sinks and connection tags, data supplied. 
Model 1153 600mW power output 73p. 
Model 1172 750mW power output 949. 
Model EP0000 4 watt power output £1.60. 
EP9001 twin channel or eteree pre amp. 2192 
10% discount if 10 or more ordered. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quiet 
running -driven by cushioned induction motor with 
specially built low noise bearings. Overall size 45" x 48" 
x 4". When mounted by flange, air is blown into the 
equipment but to suck air out, mount it from centre 
using clamp, Ideal for cooling electrical equipment or 
fitting into a cooker hood, film drying cabinet or for 
removing flux snmke when soldering etc., etc. A real 
bargain at £2.05. 

MIGHTY MIDGET 
Probably the tiniest possible radio, an described in Practical Wireless. January 
'73. All electronic parts £2.20 post paid. 

TAPE PLAYBACK UNITS 
Mains operated. Made by Reefitune the famous 
"music in background people". These are cool- 
plete units for playing tape at standard speed (33'). 
These have a superior motor driven fly wheel to 
control the tape through the capstan and also an 
even equally useful valve amplifier with EL84 
output. In a steel case with carrying handle. 
Tested and good working order £0.50, or some in 
need of repair but complete £3.50, cassettes of 
tape pre-recorded £1.109 (please state type of scuole required.) 75p carriage 
up to 200 miles then 50p per 100 miles extra. 

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, anything -complete kit comprises two 
special transistors and all parts including probe 
tube and crystal earpiece. 62 -20 -twin stethoset instead 
of earpiece 83p. extra -post and ins. 209 

8 MAINS TRANSFORMERS. Our Ref: MTM1 27 volt ate amp. Upright 
mounting fully shrouded -flying leads -fully tapped primary. Price £3.30. 
One Ref: MTM2 12v at 1 amp. Upright mounting with fixing lugs, tag con- 
nection. 240v primary -12v 1 amp secondary. Price 83p. 
Our Re!: MTM3 6.3v 2 amp upright mounting with fixing lugs, tag con- 
nections, 240v primary 6.3v 2 amp secondary. Price 79p. 
Our Ref: MTM4 18v 0 amp with thermal cut-out, upright mounting with 
fixing lugs -tag connections. Primary 240v, secondary 18v at t amp. Price 88p. 
MAINS ISOLATION MTMS 350 watts earth shielded -flex leads --upright 
mounting lugs for fixing. Price £5.50 each. 
MAINS TRANSFORMER BARGAIN. Standard mains 340v input. Secondary 
2.4e 9 amp intermittent. 5 amp continuous. Price 55p. 

DISTRIBUTION 
PANELS 

Just what you need for work bench or lab. 4 x 13 amp. sockets in metal box to 
take standard 13 amp. fused plugs and on/off switch with neat warning light. 
Supplied complete with 7 feet of heavy cable. Wired up ready to work. £2.50 
plus 20p post and ins. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly 
efficient and reliable was first described in the 
Wireless World about a year ago. We can supply 
kit of parts for an improved and even more efficient 
version (Practical Wireless, Jmle). Price £655 plus 

30p poet. When ordering please state whether for positive or negative systems. 
Also available, ready made ignition systems for 6V. vehicles £795. 

24 -HOUR TIME SWITCH 
Made by Smiths, thee¢ are AC mains operated, NOT 
CLOCKWORK. Ideal for mounting on rack or shelf 
or can be built into box with 13A socket. Two com- 
pletely adjustable time periods per 24 hours, 5A 
changeover contacts will switch circuit on or off 
during these periods. £2.75 post and ins. 26p. Additional 
time contacts 559 pair. 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on switch plate to fit 
in place of standard switch. Virtually no radio interference. 
Price £2.95 plus 20p post and insurance. 
Industrial, model SA £3.30. 

I 

BATTERY CONDITION TESTER 
Made by Mallory but suitable for all batteries made by 
Ever Ready and others, most of which are zinc carbon 
types but also mercury manganese -need -silver oxide 
and alkaline batteries may be tested. The tester puts a 
dummy load on the battery and the meter male indicates 
the condition depending upon which section the pointer 
rests. The section reads "replace" "weak" or "good". The 
tester is complete in its case, size 31" x 65" x 2" with 
leads and prods. Price £2.48 plus 20p postage. 

TERMS : 10% discount it tea of :n item'. 
ordered, send postage where quoted -other 
items, post free it order for these items is £6-00 
otherwise add 209, 

DRILL CONTROLLER 
NEW (KW MODEL 
Electronically changea 

speed from approxi- 
mutely 10 revs. to 

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

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

tions. £165. 
Made up model also available. 02.75. 

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 following batteries: PP1, PP3, PP4, PF6, 
PP7, PPS, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
21-10. 

S IGGER MATS 
So thin is undetectable under 
carpet but will switch on 
with slightest pressure. For 
burglar alarms, shop doors, 
etc. 
24" x 18" £1.54 
13" x 10" 61.10 

SUMMER OFFER 
Nullard Unilex stereo amplifier at pre -VAT price. 
normally £10 for the four module, control units 
knobs and face plate. 

ISA ELECTRICAL 
PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boiling as you 
awake switch on 
lights to ward off in- 
truders - have a warm 
house to come home to. 
All these and many 
other things you can do 

if you invest in' an electrical programmer. Clock 
by famous maker with 15 amp. onjoff switch. 
Switch -on time can be set anywhere to stay on 
up to 6 hours. Independent 60 minute memory 
jogger. A beautiful unit. Price £215 + 20p p. & p. 
or with glass front, chrome bezel, 83p extra. 

PROTECT VALUABLE DEVICES 
FROM THERMAL RUNAWAY OR OVER- 

HEATING 
Thyristors, rectifiers, tran- 
sistors, etc., which ose 
heat -sinks can easily 'be 
protected. Simply make the 
contact thermostat part of 
the heat -sink. Motors and 
equipment generally, can 
also be adequately pro- 
tected by having thermo- 
stats in strategic spots on the casing. Our contact 
thermostat has a calibrated dial for setting 
between 90deg. to 190deg.F. or with the dia 
removed range setting Is between 80 to 800deg.F 
Price 83p. 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole. 
Size approximately 1" x 2" Op each, 
10 for 819. 

THERMAL CUTOUT 
A miniature device I" die. on one screw fixing 
mount -can be seed for motor overload protection 
-fire alarm -soldering iron -switch off, etc., etc. 
15 amp contacts open with flame --radiant or 
conducted heat. lip each or 10 for 999. 

r 
HONEYWELL PUSH BUTTON 
MICRO SWITCHES 
As used in some vending machines, etc. Each 
switch is a change -over type rated at 15 amps 
250v A.C. Intended for panel mounting with 
fixing nuts and single black posh knob. Single 
change -over switch 28p. Double switch 42p. 
Triple switch 61p. 

KETTLE ELEMENTS 
Made by the famous A.L.I. 1- 

Co. Complete with washers 
and combined fixing ring and 
plug shroud. Normal 2 round 
pin and flat pin earth con- 
nection and overload reset 
push button. 2 Models -4" (approx.) suitable for 
Swan and other similar models --li" (approx.) 
suitable for G.b(.C.Hotpoint, etc. All quick bei 
21Kw elements at 240v. l'rice £1.38 each. 

MACLAREN THERMOSTAT 
Make and break 20 amp A.C. with the sensor 
probe coupled by 2 feet capillary covering range 
of 10 -100°C -complete with large engraved 
control knob. Price 83p. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.) 7 Park Street, Croydon CRO IYD 

Callers to: 102/3 Tamworth Road, CROYDON 

453 



PARTRIDGE PACKAGE PRINTED CIRCUIT KIT 
is a 

COMPLETE RADIO STATION 

including 

WORLD RECORD JOYSTICK ANTENNA 

Phone your order-we send the goods-just give name, 
address, ACCESS or BARCLAYCARD number-that is all 
-tel: 0843 62535. 

The Space Age WORLD RECORD award winning 7' 6" long 
All Band JOYSTICK VFA Antenna-JOYMATCH A:T.U.- 
TRIO RECEIVER or TRANSCEIVER-Matching HEAD- 
PHONES-A COMPLETE STATION IN ONE COMPACT 
PACKAGE-THE FLAT DWELLER'S DREAM ! 

JOYSTICK VFA £12.54 (A); JOYMATCH ATU 111 

*or 111A £1254 (B); JOYMATCH ATU LO -Z500 £18.10 
(C). 

COMMUNICATIONS 812 HEADPHONES £2.86 (D) 
(All prices include V.A.T., carriage, packing, accessories ä 
insurance) 
PARTRIDGE PACKAGE No. I PARTRIDGE PACKAGE No. 2 

MUDS receiver .. .. £5445 JR310 receiver .. .. £8250 
* Items (A); (B); (D) above .. £12.10 Items (A); (B); (D) above .. £7.70 

Complete Gen. Coverage -- - 
Station .. .. .. £66 S5 Complete Amateur RX Station £0010 

PARTRIDGE PACKAGE No. 3 PARTRIDGE PACKAGE No. 4 

JR599 receiver .. .. £176.00 TS/PS515 Transceiver 180W £231.00 
* items (A); (B); (D) above .. FREE " Items (A); (C); (D) above .. FREE 

Complete Amateur RX Station £17000 I Complete TX-RX Station .. £231.00 

ALSO: OA2 MAINS STABILISER 74p. 2KW LINEAR AMP. 
TL911 £207.90; TR2200 2M Personal transceiver £87.45; 
TR7200 2M Car transceiver £142.45; Spare set valves for 
9R59DS £2.35. 
PLEASE CONSULT US REFERENCE SUITABLE SPEAKER 

NEW : World-wide reception on the amazing 
"DX-CRYSTAL SET" £2.20 including unique 
aerial. 

NEW : PARTRIDGE ARE APPOINTED STOCK- 
ISTS OF AMTRON QUALITY KITS-send for fully 
Illustrated brochure and price list. 

PARTRIDGE BUDGET LINE 
ARTIFICIAL EARTH-SOLVES YOUR EARTH PROB- 
LEMS £5.28; AERIAL BANDSWITCH-TUNED AERIAL 
£5.28; A.T.U. KIT-FULL COVERAGE TX/RECEIVER 

£5.28; ASSEMBLED £6.38. 

Send 3p stamp for full illustrated details of Partridge 
Products. TRIO brochures (state which) 3p stamp extra. 

NO V.A.T. ON OVERSEAS ORDERS! 

CARRIAGE & INSURANCE EXTRA OVERSEAS. 

BOX 5 
PARTRIDGE ELECTRONICS LTD. 

BROADSTAIRS, KENT 
Phone : 0843 62535 or 62839 cheap periods. 

BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS': (1) 2 Copper Laminate Boards 4.1iee e 4in. (2) 1 Board for Ma4eh- 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(6) Etchant. (7) Cleanser/Degreaser. (8)16 -page Booklet Printed Circuits for Amateurs. 
(9) 2 Miniature Radin Dials SW/MW/LW. Also free with each kit: (10) Essential 
Design Data, Circuits, Chassis Plans, eye. for 60 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements. 

`" EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

70p 
Postage & Pack. IOp (UK) 

Commonwealth: 
SURFACE MAIL 15p 

AIR MAIL 60p 
Australia, New Zealand, 
South Africa, Canada 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadruplet detector. 
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. 
(5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex. 
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with self- 
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The smallest 3 designs yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers based on the "Triflexon" circuit. Let us know 
if you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.62in x 0.95in x 0.251n. (11) Wristwatch Radio 1.(5in x 0.80in x 0.55in. (12) 
Ring Radio 0.70ín x 0.701n x 0.55in. (13) Bacteria -powered Radio. Runs on sugar or 
bread. (14) Radio Centro) Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator. 
(25) Signal Injector, (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Modelo by Induction. (29) InductiveLoop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less 
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre- 
amplifier. (35) Quality Stereo PushPull Amplifier. (36) Light -Beam Telephone 
"Photophone". (37) Light -Bean Transmitter. (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. (41) Light Dimmer. 
(42) I.C. Pre -amplifier. (43) I.C. Amplifier. (44) I.C. Intercom. (45) I.C. Radio. (46) 
Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector. 
(49) Proximity Switch. (50) Laser Projector. 
Plus 10 Photoelectric Circuits, Simple Alarms, Long Range Alarms, Projector, etc. 

YORK ELECTRICS, Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 
Send a S.A.E. for fall details and a brief description of all kits and Projects. 

BAKER 12't MAJOR £9.90 
30-14500 cps. Double cone woofer and 
tweeter combination. Baker ceramic magnet 
assembly flux density 145000 gauss. 
Bass resonance 40 c.o.s. 20 watt RMS. 

MAJOR MODULE eKIT £1250 
Tweeter, crossover and as illustrated. 

Baker Loudspeakers 
Regent l2 i5W Superb 12-20W £16.501 
Major 12'20W £9.90 Group 2512'25W £8.80 
Deluxe 12' 15W £11 Group 35 12.35W £9.90 

ALL PRICES 
INCLUDE VAT 

Baker Loudspeaker Co., Bensham Manor Passage, 
Thornton Heath, Surrey. Tel. 01.684 1665 

Loudspeakers Catalogue and Enclosure plan 5p 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Switches, 
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor 
Panels etc., etc. Save yourself Is on these well selected parcels 
61bs net weight LI -00, p. p. 40p. 
Assorted Electrolytic Capacitors. 61bs net weight El- 00, p. p. 40p. 
Brand new Wire -wound Resistors. Good Selection. 100 for Li 
p. P. 15p. 
Mallard Ferrite Bar Magnets .f x 16" ne -,". 100 for £1-25, p. p. 16p. 

Assorted Computer Panels. These panels are exceptionally good 
value and contain a minimum of 75 transistors, stacks of diodes 
plus Trim Pots, Polyester Capacitors, Resistors and include a few 
I.C.s. 10 panels for £I -00, p. p. 25p. 
Mallard Ferrite Cores. LA3 100 to 500kHz.50p. LA4 10 co 30kHz 75p. 
LA2100 3 to 200kHz SOp. 
Please include 10% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 
XEROZA RADIO 

I, EAST STREET, 
BISHOPS TAWTON, 

DEVON 
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power 
supply 
module 

J. LEWIS B.Sc J 
THE majority of circuits constructed by amateurs 

these days are transistorised and so their power 
supply requirements are quite modest com- 

pared with the valve sets of yesteryear. Most of these 
modern circuits can be driven either by batteries or 
by mains derived D.C. supplies. In some cases there 
is no real necessity to ensure that the power supply 
provides a constant voltage, this may°1 vary without 
too much harm to the performance of the equip- 
ment. Others, though, may not be so tolerant, oscil- 
lators and integrated circuits are two that spring to 
mind. In these the output and the performance can be 
directly related to the stability of the supply voltage 
-especially if the voltage varies with the current 
drawn. 

STABILISING CIRCUITS 
To overcome these difficulties it has become com- 

mon practice to use zener stabilised supplies or to 
add a transistor to that simple arrangement to give 
series or shunt stabilised supplies. Examples of these 
are shown in Figs. 1-3. Fig. 1 shows a simple zener 
circuit; the trouble here is that when no load is 
applied the zener has to be capable of dissipating all 
the power which should be consumed by the circuit, 
and due to zener spread and tolerance it is sometimes 
difficult to get an exact voltage. Fig. 2 shows a tran- 
sistor -aided zener as a shunt regulator whilst Fig. 3 
is a series regulator. Both these have the advantage 
that they can deal with higher currents and the out- 
put voltage can be varied continuously. The shunt 
circuit is also short-circuit proof though it does have 

* components list 

t3R1' 
C1 
C2 
IC1 
Ni 
Rl 
SI 

Bridgé rectifier 800V PIV 
2040µF 25VW electrolytic 
470pF polyester 
NE55OA (SCS Components) 
Mains neon indicator (RS) 
2.2f15%3W 
2 pole mains on/off switch 
Transformer 240V/20V -l; 20V (RS) 

Tri 2N5295 (SCS Components) 
VRl lOkü wire wound potentiometer 
V robox or similar, about 4i" =x 41" x 2" 
Veroboard 0+1" matrix, about 4}" x t ", ta fit box. 
Red and black output terminals. 

a relatively high output resistance; the series circuit 
on the other hand has a low output resistance but it 
is not short-circuit proof. Short the output on this 
one and the transistor can easily blow. 

The stabilisation offered by these simple circuits 
leaves a lot to be desired and some constructors have 
devised extra circuitry to add to them to give a feed- 
back sensing of the output voltage. Fig. 4 shows this 
in block form. The idea is that as the output voltage 
changes this is sensed and the input to the base of 
the output transistor is varied to oppose the change. 
With the advent of cheap integrated operational 
amplifiers it became easy to replace the sensing cir- 
cuit with, say, a 741 and this gave very satisfactory 
control. An outline of such a circuit is shown in Fig. 5. 

As the shunt circuit had this high output resistance 
plus poor efficiency, as all the current flowed through 
it continuously, the practice was to use a series out- 
put transistor-but this suffered from the short cir- 
cuit trouble. To overcome this a means was devised 
to sense a short across the output and then to limit 
the current flowing through it, achieved as shown 
in Fig. 6. 

All these refinements meant that the power supply 
unit was becoming quite large and complex so the 
manufacturers started to produce integrated circuits 
which combined the functions of regulation and pro- 
tection in one package. One of these is the Signetics 
550 which is a precision voltage regulator designed 
for general purpose use. It will work from input 
voltages of 8.5 volts to 50 volts making it ideal for 
amateur use. On its own it can supply an output of up 
to 150mA and if an external power transistor is 
added the current output can be increased to a 
number of amperes. It also features current limiting 
and continuously variable output. 

USING THE 550 
The 550 is available either as a 14 -pin DIL or a 10 - 

lead `transistor type' can. The actual internal cir- 
cuitry is complex having some 15 transistors, 7 diodes 
and 8 resistors in it. To understand its operation it 
may be better to look at a block diagram of its inter- 
nal functions, Fig. 7. 

A reference voltage is produced of about 1.6 volts 
which is independent of supply variations, this being 
fed into the noninverting input of an operational 
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V in 

In 
O 

4< --VRAI 

Vz V out 

Zener supply 

Series 
output 

Out 

Feedback 

Reference -9 Comparator 

OFeedback sensing 

456 

O 

4- Sample 
output 

Vin 

R1 

Shunt regulator 

Vin 

Op. amplifier stabiliser 

de IC package shown dotted 

V out 

Vout 

O Series regulator 

O Current limiting IAM 00281 

Figs, 1 to 6, above, show the development of a simple zener circuit 
into one incorporating an IC operational amplifier providing greatly 
improved stabilisation and proof against short circuits by current 

limiting. 

Fig. 7, left, is a block diagram of the functions performed by the 550 IC 
voltage regulator. 

The photograph below is of the author's prototype dismantled to show 
the veroboard carrying the IC and other small components. The board 
fits into the slots at the right of the box. The output is variable between 
1.5 and 20V, current limited to 300mA. 



YOUR COMPLETE AUDIO -ELECTRONIC STORES 
More of everything at the right price. All your electronic requirements 
within 200 yards- call and see for yourself. 

INTEGRATED CIRCUITS 
Why buy alternatives when you can buy the genuine article from us at 
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- 
CHILD 

',', 
Type 1/11 12/24 25/99 Type 1/11 12/24 25/99 Type 1/1112/24 25/99 

D D D p p P p p p 
8N7400 020 018 0-18 SN7450 0-20 0-18 0-16 5E74145 1-50 1-40 1-30 
8N7401 0-20 018 0.18 5187451 0.20 048 016 SN76160 8.85 2.95 2.15 
8E7402 020 048 018 5N7453 0.20 0-18 016 5/874151 1-10 0.95 090 
8187403 020 018 018 8E7454 0.20 0-18 0-16 SN74153 1-35 1-27 120 
18E7404 0-20 0-18 0-16 SN7460 0-20 0-18 0-16 5N74154 2-00 1-75 1-55 
8N7405 0-20 018 0.18 5N7470 0.30 0-27 0-25 85174155 1-55 1-47 135 
B517406 0$0 0.27 0-25 e517472 0-30 0.27 0-25 SN74156 1-55 1-47 1-35 
8N7407 0.80 0.27 0-25 0E7473 0-40 0.37 0.85 SN74157 180 1-70 150 
8187408 020 0.19 0-18 S577474 0.40 0-37 0.35 8N74160 2-60 2-40 2.25 
8X7409 0-45 0-42 0-85 0517475 0.55 0-52 0-50 5X74161 2-80 2-40 2.25 
6517410 0-20 018 0-16 5517476 0-45 0-42 0-39 8E74162 3.40 8-25 2.70 
8517411 0B3 0B2 0-20 5N7480 0.80 0-75 0-67 81874163 340 3-25 2.70 
5N7412 0-42 0-40 035 8517481 1-25 1-15 110 65174164 276 2.80 2-10 
8557413 080 0.27 0.26 5N7482 0.87 0-80 0-70 SN74165 4-00 3-50 3.00 
8E7416 030 0-27 0.25 5N7483 1-00 0-90 0-85 0N74166 4-00 8.50 3.00 
8187417 0-80 0-27 0-25 5N7484 0-90 0.85 0-80 8N74167 6-25 580 5-10 
0517420 0-20 0-18 016 5N7486 0-45 0-41 0.38 5/874170 4.10 8-56 3.05 
8577422 0-48 0.44 0.40 8E7490 0-76 070 0.85 8N74174 2.00 1-75 180 
8E7423 0-48 0.44 0-40 SN7491AN1-00 0.95 0.90 0/874175 1-85 1-27 1-15 
8577425 048 0-40 0-85 5N7492 0-75 0-70 065 6N74176 1-80 1-85 1-20 
5N7427 0.42 0-39 0.85 5N7493 0-75 070 0-85 8N74177 1-80 185 1-20 
8187428 0-50 0-45 0-42 8E7494 0.80 0-75 0-70 8X74180 1-55 1.30 1-20 
8187430 0.20 0-18 0-16 8E7495 0.80 0-75 0.70 13N74181 7-00 6-00 5-50 
5E7432 042 0.99 0.85 5E7496 1.00 0-97 095 85774182 2-00 1-80 1.80 
8E7433 0.70 0-61 0-44 5517497 825 5.50 5-00 SN74184 2-40 2-00 1-80 
8187437 0-65 0.60 0.50 8E74100 2-50 2.30 2-00 SN74185A 2-40 2-00 1-80 
5N7438 085 0-60 0-50 8E74104 1.45 1-35 1-20 85174190 1-95 1-85 175 
8E7440 0-20 0-18 018 SN74105 1-45 1-35 1-20 5N74191 1-95 1-85 1-75 
SN7441AN0-75 0-72 0.70 85174107 0.50 0.45 0-40 8X74192 2-00 1-90 1.80 
8N7442 0.75 0-72 0.70 SN74110 0.80 0.70 0-80 5N74193 200 1-90 1-80 
8/87443 1.00 0-95 0-90 81874118 1-00 0.95 0.90 13N74194 250 2-25 1.90 
8X7445 2.00 1.75 1.80 85174119 1-90 1-78 1.65 0N74195 1-85 1-70 1-60 
8N7446 2-00 175 180 65774121 0.80 0-55 0.50 5N74196 1-50 1-40 1.80 

8517447 175 1-80 1-45 
85774122 1-35 1-25 1-10 ßX74197 1-50 1-40 130 
85174123 2-70 2-55 2-47 5N74198 4-60 3-70 3-35 

0X7448 1-75 1-60 1-45 55174141 1-00 0-95 0-90 85174199 4-60 3-70 385 
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 

ORDERED REGARDLESS OF MIX 
LARGER QUANTITY PRICES PHONE (01) 402 4891 

HIGH POWER SN 74 I-1001 Now in stock -send 
LOW POWER SM 74 LOO f for list No. 36 

SPECIAL OFFERS! 
SEMI -CONDUCTORS 

BFY 59p 
1000 MC/S 
25 + 50p 

100 + 45p 
500 + 40p 

AFI 17 Mullard 25p 
25 + 17p 

100 + ISp 
500 + 12p 

2N2926 10p 
All Colours 

25 + 9p 
100 + 8p 
500 + 6p 

1000 + 5P 

2N3819 Texas 35p 
25 + 30p 

100 + 25p 
500 + 20p 

1000 + 15p 

OCI70 Mullard 25p 
25 + 20p 

100 + 18p 
500 + 15p 

1000 + 13p 

BYI27Mullard I5p 
25 + 12p 

100 + 10p 
500 + 9p 

1000 + 8p 

BC107, BCI08, 
BCI09 10p each 

All Makes 
25 + 8p 
100 + 7p 
500 + 6p 

1000 + 5p 

0A202 10p 
25 + 8p 

100 + 7p 
500 + 6p 

1000 + 5p 

ADI61, AD162 35p 
each 

25 + 32p 
100 + 28p 
500 + 25p 

1000 + 22p 

0C35 Mullard 50p 
25 + 45p 

100 + 40p 
500 + 35p 

1000 + 30p 

2N3053 20 
25 + lap 

100 + 15p 
500 + 12p 

1000 + 10p 

PLESSEY INTEGRATED CIRCUIT 
3 Watt Amplifier SL403D 
Complete with 8 -page 
booklet, circuits 
and data 

1.50 each 

J 

TRIACS 
STUD WITH ACCESSORIES 
Type Volts Price 

P.I.V. 1-11 
3 AMP RANGE 
SC35A 100 76p 
SC35B 200 79p 
5035D 400 859 
8 AMP RANGE (T048) 
SC40A 100 855 
SC40B 200 90p 
50400 400 81.00 
SC40E 500 81.20 T048 
10 AMP RANGE (2048) 
0045A 100 959 
SC45B 200 0100 
SC45D 400 21.25 
SC45E 500 8145 
15 AMP RANGE (2048) 
SC50A 100 51.25 
SC5OB 200 51.35 
0050D 400 81.65 
8050E 500 9185 
DIAC D32 25p 
TRIACS- 
Additional Types 
40430 (T066) 85p 15 Amp 
40609 (Plastic) 

T048 
40486 (T05) 80p 

2N3055 55p 
25 + 50p 

100 + 45p 
500 + 38p 

1000 + 33p 

A SELECTION OF SEMI -CONDUCTORS FROM STOCK 
AAY30 109 
AAY42 155 
AAZ13 105 
ACI07 855 
AC126 25p 
AC127 259 
AC128 259 
AC176 259 
AC187 25p 
AC188 259 
ACY17 809 
ACY20 20p 
ACY21 20p 
ACY39 550 
AD140 50p 
AD149 509 
AD161 85p 
AD162 350 
AF117 209 
AF118 50p 
AF124 25p 
AF139 300 
AF186 409 
AF239 409 
AßY27 80p 
A8Y28 25p 
BA102 309 
BA115 7p 
BA145 15p 
BAX13 bp 
BAX16 70 
BC107 109 
BC108 lOp 
BC109 10p 
BC109C 129 
ßC113 150 
BC117 200 
BC143 359 

BC147 129 
BC169C 120 
BC182 lOp 
BC214 15p 
BCY32 75p 
BCY34 355 
BCY39 1.00 
BCY42 30p 
BCY43 25p 
BCY55 2-50 
BCY70 15p 
BCY71 20p 
BCY72 159 
BCY87 2-99 
BCZll 500 
BD124 809 
BD131 75p 
BD132 809 
BF115 250 
BFI67 259 
BF173 25p 
BF179 30p 
BF180 309 
BF194 15D 
BF195 159 
BFS61 25p 
BFS98 250 
BFXI3 25p 
BFX34 75p 
BFX37 80p 
BFX88 209 
BFY50 200 
BFY51 209 
BFY52 20p 
BFY64 50p 
BFY90 59p 
BLY36 8.00 
BSX20 1511 
BSY27 159 

BU105 2-25 
BY100 159 
BY126 15p 
BY127 159 
BYZ13 35p 
C106D 850 
GET111 55p 
GET115 55p 
GET880 45p 
LM309K 
(T03) 187 

MAT121 25p 
MJE340 50p 
MJE370 700 
MJE520 75p 
MJE2955 

1.10 
MJE3055 

MPF105 40p 
NKT214 20p 
NKT216 40p 
NKT217 409 
NKT403 709 
NKT404 505 
OA5 509 
°A10 350 
0A81 100 
OA91 79 
0A200 7p 
0A202 IOp 
0016 75p 
0020 950 
0023 85p 
0025 40p 
0028 85p 
0035 50p 
0036 850 
0C42 40p 

0C44 15p 
0015 169 
0057 50p 
0071 159 
0072 25p 
0077 45p 
0081 25p 
0083 25p 
00140 559 
00170 250 
00171 80p 
00200 45p 
00201 759 
00202 800 
00203 50p 
0CP71 1.25 
ORP12 50p 
ORP60 40p 
P346A 20p 
RAS310AF 

45p 
RA85o8AF 

559 
TAA263 76p 
TIL209 S9p 
TIP29A 50p 
TIP30A 60p 
TIP31A 800 
TIP32A 709 
TIP33A 

100 
TIP34A 

1-50 
TIP35A 

250 
TIP36A 

8-00 
TIP41A 759 
TIP42A 85p 

TI643 350 
V405A 259 
ZTX108 125 
ZTX300 12p 
ZTX301 155 
ZTX302 18p 
ZTX341 20p 
ZTX500 150 
ZTX503 17p 
2G301 30p 
2E404 20p 
2/8527 859 
2E696 15p 
2E697 159 
2E706 10p 
2E930 200 
2N987 45p 
2E1131 25p 
2571132 259 
2E1302 18p 
2E1304 229 
2E1305 220 
2E1307 250 
2E1308 25p 
2571613 209 
2E1671 1-00 
2E2147 75p 
2E2160 599 
2E2217 25p 
2E2221 209 
2N2222A 

25p 
2N2369A 

159 
2E2906 20p 
2/82926 (all 

cols) 109 
2193053 200 
2513054 509 

2/83055 559 
2E3440 750 
2183442 1.25 
2X3525 75p 
2E3614 59p 
2E3615 75p 
2E3702 10p 
2E3704 10p 
2/83705 10p 
2513714 1.80 
2E3771 1.75 
2E3773 2.00 
2E3790 2-25 
2E3819 359 
2E3820 60p 
2183866 859 
2E3903 150 
2E3906 12p 
2E4061 129 
2E4062 129 
2N4126 15p 
2E4871 85p 
2185457 300 
2E5777 55p 
28001 1.00 
28012 10.00 
28018 8.25 
25026 8.90 
28301 500 
28303 659 
20324 95p 
40250 50p 
40360 40p 
40361 400 
40362 50p 
40408 50p 
40486 759 
40636 1.10 
40430 1.00 

ZEN ER 
DIODES 
400 21/W 5% 
Miniature 
BZY 88 Range 
All voltages 
3.3-33 Volt 
lOp each. 

25+ 
100+ 
500+ 

1000+ 
Any one type. 

90 
80 

8.50 
1511 

15 Watt 5% 
Wire Ends 
Metal Case 
All voltages 
6.8-100 Volts 
20p each 

25+ 189 
100+ 180 
500+ 12p 

1000+ 100 

Any one type. 

3 Watt Plastic 
Wire Ends 5% 
SEE Range 
All voltages 
6.8-100 Volts 
80p each. 

LINEAR 
(0/P AMPS) 
702C TO5 750 
709C T099 359 
709C D.I.L. 35P 
7230 TO99 81-00 
7230 D.I.L. 959 
725C T099 9450 
7410 T099 55p 
7410 D.I.L. 55p 
747C TO99 9110 
747C D.I.L. 

91.10 
72741P D.I.L. 609 
72748P D.I.L. 809 
SINCLAIR 

1012 81.130 
TOSHIBA 
TH9013P 
20 WATT AMP 
84-47 POST PAID 
TH9014P Pre Amp 

9150 
DATA AND 
CIRCUITS REF. 

42 10p 

FREE WITH 
PURCHASES 

VAT Prices DO NOT include 
Value Added Tax. From 

1st April, 1973 10% must be added 
and shown separately to your total 
order (incl. carr/packing). Help 
us to'help you receive your order 
without delay. E. & O. E. 

QUANTITY DISCOUNTS 
10% 12+ ; 15% 25+ ANY ONE 
20% 100+; 25% 250+ TYPE 
From above sections except Integrated 
Circuits and Special Offers where dis- 
counts are included. 
Minimum order value 91 please. 
Postage 7p on all orders. 

SILICON 
RECTIFIERS 
WIRE ENDED 
PLASTIC 

Type P.I.V.1.11 
1 amp miniature 
IX4001 50 6 
IE4002 100 7 
IE4003 200 8 
IN4004 400 8 
1184005 600 10 
IE4006 800 12 
IX4007 1000 15 
1.5 amp miniature 
PL4001 50 8 
PL4002 100 9 
PL4003 200 10 
PL4004 400 10 
PL4005 600 12 
PL4006 800 15 
PL4007 1000 16 

TRANSISTORS, 
IC's, TRIACS, 
BRIDGES, 
SCR's, LDR's 

NEW FREE 
BOOKLET 
(No. 36) 
OVER 1500 
TYPES - 
Send for your 
today 

III N 

e 

3 Amp 

NEW BRIDGE 
RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volts Price 

P.I.V. 1-11 
HALF AMP 
B05/05 50 20p 
B05/10 100 25p 
ONE AMP f x 1 H I` 

TUBULAR 
B1/05 50 255 
B1./10 100 25p 
B1/20 200 Sop 
Bl/60 600 35p 
ONE AMP (G.I.) 
TUBULAR 
W005 50 Sop 
WO1 100 35p 
W02 200 400 
WO6 600 45p 
TWO AMPS 418 x 5L 
x $ g 

B2/05 50 359 
B2/100 100 409 
B2/200 200 45p 
B2/600 600 505 
B2/1000 1000 60p 
FOUR AMPS 
0H x IL x 
B4/100 100 809 
B4/200 200 850 
B4/400 400 70p 
B4/600 600 75p 
B4/800 800 21.00 
SIX AMPS 4Hx}Lx 
B6/100 100 70p 
B6/200 200 75p 
136/400 400 90p 
B6/600 600 81-00 

SILICON CONTROLLED 
RECTIFIERS 
Type Volts Price 

P.I.V. 1-11 
ONE AMP 
CRS 1/05 50 25p 
CES 1/10 100 30p 
CRS 1/20 200 30p 
CR8 1/40 400 36p 
CR8 1/60 600 459 
THREE AMP (2048) 
CR8 3/05 50 30p 
CRS 3/10 100 80p 
CRS 3/20 200 350 
CRS 3/40 400 45p 
CR8 3/60 600 65p 
FIVE AMP (2086) 
CRS 5/400 400 60p 
SEVEN AMP (2048) 
CRS 7/100 100 60p 
CRS 7/200 200 65p 
CRS 7/400 400 70p 
CRS 7/600 600 95p 
SIXTEEN AMP 
SCR 16/100 100 
SCR 16/200 200 
SCR 16/400 400 
OCR 16/600 000 

65p 
70p 
80p 

9100 

1Amp 
TO5 

i1 

3 Amp 
T048 

Henry's LIMI ED 
EDGWARE ROAD, W2 

404-406 Electronic Components and Equipment 01-4028381 
354-356 High Fidelity and Tape Equipment 01-4025854/4736 
309 PA -Disco -Lighting High Power Sound 01-7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 113W 

Open:- 9 am -6 pm 
6 days a week 
/309 closed 
Thursday) 
Al/ stores open 
!l day Saturday 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 

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

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

SUPERSOUND l3 HI-FI MONO AMPLIFIER 
A superb solid state audio 
amplifier. Brand new com- 
ponents throughout- 5 silicon 
transistors plus 2 power out- 
put transistors in push-pull. 
Full wave rectification. Out- 
put approx. 13 watts r 
into 8 ohms. Frequency 
response 12Hz-30KHz ± 3db. 

Fully integrated pre -amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable 
for 8-15 ohm speakers. Input for ceramic or crystal 
cartridge. Sensitivity approx. 40mV for full output. 
Supplied ready built and tested, with knobs, escutcheon 
panel, input and output plugs. Overall size 3" high x 
C" wide x 7l" deep. AC 200/250V. 60 P. & P. 

PRICE 25p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 200-240 v. 
Using heavy duty fully 
isolated mains trans- 
former with full wave 
rectification giving ade- 
quate smoothing with 
negligible hum. Valve 
line up: -2 x ECL86 
Triode Pentodes, 1 x 
EZ80 as rectifier. Two 

dual potentiometers are provided for base and treble 
control, giving bass and treble boost and cut. A dual 
volume control is used. Balance of the left and right 
hand channels can be adjusted by means of a separate 
`Balance control fitted at the rear of the chassis. Input 
sensitivity is approximately 300m/v for full peak out- 
put of 4 watts per channel (8 watts mono) into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit. allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
built & tested to a high standard. PRICE £9.90 P. .S: P. 45p. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100, 
SP25 II and III, SLOSB, AT00 etc. or B.S.R. 0109, 
C129, All etc. Black leatherette finish. Size 122" x 
14)" x 31" high (approx. 7/" high, including rigid 
smoked acrylic coyer). NOW 

ONLY 
£4.95 P. & P. 35p. 

SPECIAL OFFER I 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size 16" high x 101" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 
OUR PRICE £9.25. Carr. 70p. 
Cabinet Available Separately £4.95. Carr. 65p. 
Also available in 8 ohms with EMI 13" x 8" Imes 
speaker with parasitic tweeter £715. Carr. 70p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound 
fully isolated mains transformer. rectifier and ECL82 
triode pentode valve as audio amplifier and power out- 
put stage. Impedance 3 chins. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only lin. wide 
x Sin. deep x bin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New, completely wired and 
tested with good quality output transformer. £3.30 

P. & P. 35p. BARGAIN PRICE 

SPECIAL OFFER ! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 
8 Ohm impedance. f2.702aPP. 

10/14 WATT HI-FI AMPLIFIER KIT 
A stylishly finished monaural 
amplifier with an output of 14 
watts from 2 EL84s in push- 
pull. Super reproduction of both 
music and speech, with negli- 
gible hum. Separate inputs for 
mike and gram allow record. 
and announcements to follow 
each other. Fully shrouded sec. 
lion wound output transformer 
to match 3-1552 speaker and 2 independent volume 
controls, and separate bass and treble controls are 
provided giving good lift and out. Valve line-up 2 EL84s, 
ECC83. EFSO and 11200 rectifier. Simple instruction 
booklet 15p + SAE (Free with parts). All parts sold 
separately, ONLY £8.80 P. & P. 55p. Also available 
ready built and tested £12-10 P. & P. 60p. 

HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

New .further improved 
model with higher output 
and incorporating high 
quality ready drilled fibre 
glass printed circuit board 
with component identifi- 
cation clearly marked for 
even easier construction. 

A really first-class 11-1Fi Stereo Amplifier Kit. Uses 14 
-transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise 
level with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic eartridge-fnstructions included. 
Output stage for any sneakers from 5 to 15 ohms. Compact 
design, all parte supplied including drilled metal work, 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodised aluminium front panel with 
matching knobs, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification: 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response: }3dB 12-30,000 Hz. Sensitivity: 
better than 80mV into 1M Q. Full power bandwidth: 
± 3dB 12-15,000 Hz. Bass boost approx. to ±12áB. 
Treble cut approx. to -16dB. Negative feedback 18áB 
over main amp. Power requirements 35v. at 1-0 amp. 
Overall Size: 12" w. x 8" d. x 15" h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT £11-55 P. & P. 13p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. £350 P. & P. 33p 
CABINET £350 P.:V P. 33p 

(Post Free if all units purchased at same time) 
Full after sales service. 

Also available ready built and tested £23-10. Pont Free_ 

QUALITY RECORD PLAYER AMPLIFIER MK. II, 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC^.3. ELS4, 
and rectifier. Separate Bass, Treble and Volume control-. 
Complete with output transformer matched for 3 ohm 
speaker. Size lin. wide s lin. deep x mu. high. Beady 
built and tested. PRICE £4.40 P. s P. 40p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE £5.85 P. P. 50p. 

Open 9-5.30 Monday to Friday. 9-5 
Saturday. Early closing Wed. 1 p.m. 
.1 fete minutes from South Wimbledon 
Tube Station. 

PRICES NOW INCLUDE VAT 

HARVERSON SURPLUS CO. LTD. 
(DEPT. PW) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRES 

(Plea," ,"rite clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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amplifier. The inverting input gets its voltage from a 
potentiometer across the output. The op. amp. senses 
any change between these two voltages and the out- 
put is controlled accordingly. There is also the cur- 
rent limiting part which monitors the voltage de- 
veloped across an external resistor. When this voltage 
exceeds a specified value limiting starts, the output 
voltage starts to fall until the output transistor is 
switched off, the current remaining at a safe level 
which is within the capabilities of the IC. 

IAM 00301 

Regulated 
output 

Fig. 8. External circuitry of the 550 to provide currents up to about 
60mA from 2 to 20v. 

Fig. 8 shows the IC connected for use as a power 
supply unit to give 2 to 20 volts at a maximum 
current of 60mA. R. is chosen to be 10 ohms so that 
it will limit if the output current should exceed 60mA. 
If R, is increased to say 20 ohms the limiting current 
now drops to about 30mA. If R., is decreased to 5 
ohms the current is increased to about 100mA. Care 
must be taken not to reduce the value too far or the 
short-circuit current could exceed 150mA. It is pos- 
sible to replace R, by a preset to give adjustable cur- 
rent limiting. The potentiometer VR1 is connected so 
that the output voltage can be adjusted. Cl is added 
to provide frequency compensation. 

Collector 
m 

r 
insulated fro fr- i i Emitter 

mica O case byI(Collector) -,, 
washer and 1 7`% Base 
nylon nut and bolt, L 

S1 

240V 
AC 
mains 

N1 

T1 

E Screen 
o 

Tr1 2N5295 

HIGHER CURRENTS 
If more than 100mA or so is required all that need 

be added is a single NPN external power transistor 
as shown in Fig. 9, which is also the complete circuit 
of the practical unit. 

The max current then available is given by:- 
11115S =lriii;tiria X hric1,11111) 

For a 2N3055 whose h FE(,,,i)is'about 50 the maxi- 
mum current which can be obtained is 3 amps assum- 
ing that one is keeping to an output current of 
60mA from the IC. If this is uprated to 100mA then 
the current is 5 amps. 

In order to calculate the value of R, the following' 
formula is used : - 

0.6 
R, 

I, 
Where II is the current at which limiting is to start. 

The wattage rating for the resistor R, is given by 
W=0.6X11,. 

Thus, in the prototype, the limiting current 1,, was 
set at 300mA which meant that R., had a calculated 
value of 2 ohms and a power rating of 0.18 watts. 
In point of fact the only available resistor of about 
this value was a 2.2 ohm 3 watt one, so this was used. 

ALTERNATIVE TRANSISTORS 
There is no need to use a 2N3055 if lower powers 

are anticipated. In fact almost any silicon NPN power 
transistor will do provided that its current rating is 
about twice the expected maximum. Its V,.,.;,1 should 
be about 112 times the maximum unregulated input 
voltage and the power rating is calculated by:- 

W =(Vue,,,,r)-Von((mi))) X II 

CONSTRUCTION 
The IC is best mounted on 0.1 matrix veroboard 

together with R., and Cl, and also VR1 if this is to be a 
preset. Should an external transistor be needed then 
this should go on a heat sink together with the recti- 
fier. The case size will depend on the size of trans- 
former used; a suitable case can be found from the 

14 

13 

12 

.11 

1 AM 00311 

+ve 

Regulated 
output 

-ve 

Fig. 9. Complete circuit of the prototype power supply module. The value of R1 for different output current ratings is discussed in the text. 
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Why pay more - look at our 
fantastic Bargain Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all "White" Hi-Fi Stereo System to blend with modern furnishings. 
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long/Medium/Short/VHF. B watts per channel 
(music power) output. The latest BSR CI29 4 speed Mono/Stereo 
record changer. Two white matching bookshelf speaker units. 

OUR PRICE Lí5.00 

Credit terms £500 deposit plus £2x00 p. & p. followed by 12 pay- 
ments of &I 80. Total Credit Terms f62 60 SEND £7.00 TODAY. 

BENSON 

BENSON MW/FM/MPX 
STEREO 8 TRACK 

AM/FM radio with decoder for 
stereo radio with integral 8 track 
cartridge player. Portable for 
operation from internal batteries 
or A.C. mains or I2V Car/Boat 
cigar lighter socket. Unit divides 
into two for stereo reproduction. 
Our price £39.98. Credit terms £5.00 deposit plus 12 monthly 
payments of £3.40 (Total £45.80), P. and p. £I 00. Send £6 Today! 

THE AVON AUDIO SYSTEM 

The uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even. 
the weakest continental stations can be received with superb clarity. 
Push button band selection, 10 watts total output. frequency response 
25-18000 Hs. 
BSR 4 SPEED STEREO/MONO TWIN ELLIPTICAL SPEAKER. 
RECORD CHANGER plays all These low impedance, perms - 
types or 7in., 10in., and I2in. nent magnet units have been 
Mono of Stereo records. Manual specially selected to provide r automatic play. the fullest range of audio 

reproduction. 

ALL 

Post coupon 
NOW for... 

EASY TO INSTALL-NO TECHNICAL KNOW- 
LEDGE REQUIRED. List Price £4514. OUR PRICE 

£35.00. Credit Terms £3.50 T deposit plus £2 Post & Packing 
/ followed by 12 payments of £3.10 

(Total Credit Terms £4070) 
Don't miss this bargain. 
SEND £5.50 TODAY 

EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE 1 - mg CALLERS WELCOME 
. Please send ma free details of your rang 
Name 

UNIT DIVIDES TO GIVE 2 
SEPARATE STEREO SPEAKERS 

FREE 
Address 

leaflets 
PW 9/73 

100,Chase Side London N.14 
Tel: 01- 886 3733/9666 -®1a-- --i-aauIII OMB radio 

Verobox range and this will make an elegant con- 
tainer. VR1 can be fitted with a suitable pointer and 
calibrated. 

Veroboard length 
to suit box used. rotor 
IAM 00321 

+j e c b 

ToVR1 Output ToTr To T1 sec. 

Fig. 10 Layout of components on the strip of veroboard. 

It should be noted, with reference to the formulae 
previously given, that this is not a linear scale and 
tends to become cramped at the top end. This means 
that it is better to preset the value or use a volt- 
meter across the output terminals. The control can 
then be mounted on the top panel together with a 
mains switch, neon and output terminals. The cor - 
cuit of the completed unit is shown in Fig. 9, with the 
veroboard layout in Fig. N. 

12 

10 

6 

4 

2 

0 

Rs = 2.2 ohms 
nominal 

IL calculated 
= 270mA 
IL actual 

262mA 

AM 00331 

100 200 
mA ̂ - 300 400 

On test the module's output voltage was set to 10V and the load current 
increased until limiting occurred, as shown by this graph. 

It was found that a residual ripple on the output 
could be eliminated by adding a 100µF capacitor 
across the output terminals. This also helped to re- 
move some RF noise that was present. 

The 550A (DE) costs 88p and the 550L (10 -lead) 
is 93p inclusive of VAT and post and packing and 
can be obtained from SCS Components, POR 26, 
Wembley, Middx. The 2N5295 is also available from 
SCS at 68p inc. 
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TRANNIES 
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX 

Phone Harlow 37739 

P/P 10p. Price list S.A.E. (Saturday callers welcome) 
ALL PRICES INCLUDE VAT i 

Li0.50 ELECTRONIC DIGITAL CLOCK 
la (For complete kit of parts including case.) 

This 4 digit 24 hour clock is available 
to readers at this special price. 
Parts would normally cost over f25. 
Kit of parts includes twelve IC's. 
indicators, and a smart white plastic 
case. 

74 Series TTL 
907400 
SN7401 
ßN7402 
9N7403 
SN7404 
807405 
ßN7406 
9N7407 
SN7408 
ßN7409 
8N741ß 
ßN7411 
007412 
907413 
SN7416 
807417 
ßN7420 
0N7422 

1 26 
18p 
1ßp 
18p 
lop 
18p 
18p 
38p 
38p 
20p 
20p 
17p 
27p 
38p 
32p 
47p 
47p 
18p 
55p 

15p 
15p 
15p 
15p 
15p 
15p 
35p 
35p 
18p 
18p 
15p 
25p 
35p 
29p 
43p 
43p 
15p 
50p 

1 25 
007423 55p 50p 
607425 55p 50p 
0N7427 49p 46p 
SN7428 77p 72p 
507430 1ßp 15p 
507432 49p 46p 
507433 94p 82p 
SN7437 72p 89p 
SN7438 72p 89p 
SN7440 18p 15p 
807441 74p 70p 
ßN7442 74p 709 
SN7443 1.43p 1.37p 
007444 1.43p 1.87p 
507445 2. 00p 1-92p 
8N7446 1.67p 1.02p 
SN7447 1.10p 1.03p 
0N7448 1-10p 1.03p 

807450 
SN7451 
SN7453 
8N7454 
5N7460 
SN7470 
SN7472 
9N7473 
507474 
8N7475 
SN7476 
8N74ß0 
ßN7481 
ßN7482 
8N7403 
ßN7484 
807485 
SN7486 

1 25 
18p 15p 
18p 15p 
1ßp 15p 
1ßp lip 
1ßp 15p 
asp 29P 
33p 29p 
41p 89p 
41p 88p 
50p 47p 
44p 43p 
78p 70p 

1.32p 1.26p 
97p ß5p 

1.20p 1.15p 
1.10p 1.05p 
3.98p 3.85P 

38p 35p 

1 25 
0N7489 8.05p 6.85p 
007490 74p 72p 
507491 1.10D 1.04p 
007492 74p 72p 
8N7493 74p 72p 
8N7494 85p 729 
8N7495 85p 729 
SN7496 95p 92p 
0N74100 1.80p 1-75p 
SN74104 1.09p 1.08p 
5N74105 1.09p 1.08p 
5074107 449 429 
5074110 819 Sip 
ßN74111 1.379 1.27p 
5074118 1lop 1 05 
SN74119 1.479 1.87p 
0N74121 44p 419 
8N74122 1.54p 1.439 

* Devices may be mixed to qualify for Price Breaks 
* 100 Plus less 10% off 25 plus break 

Linear Integrated Circuits 
301 DIL 50p 723c DIL 99p 
301 TO99 55p 723c T099 95p 
301 8 PIN DIL 48p 741c 8 PIN DIL 38p 
301A DIL 89p 741c 14 PIN DIL 39p 
301A TO99 89p 741c TOSO 41p 
301A 8 PIN DIL 88p 747c DIL 48p 
307 DIL 139P 748c DIL 39p 307 TO99 699 748c TO99 41p 307 8 PIN DIL Up 437DIL 127p 308 TO99 8.45p 
308A T099 .840p 1458 T099 127p 
709c DIL 35p 3046 DIL 84p 
709c TO99 31p 7503 DIL 1.27p 

Electrolytic 
Capacitors 

4 VOLT 
47µF 64p 
100µF 64p 

220µF 64p 
3300F 64p 
1000µF 13p 
4700µF 29p 

6.3 VOLT 
33µF 64p 
68ßF 64p 
1500F 64p 
470µF lip 
680µF 13p 
1500/F 18p 
2200µF 18p 
3300µF 26p 

IO VOLT 
22µF 64p 
47µF 64p 
100µF 64p 
2200F 8p 
330µF IOp 
470µF IOp 
1000µF lip 
1500µF 20p 
2200µF 24p 

22Oµ0 
6800F 
1000µF 
1500µF 

2000µF 

16 VOLT 
15µF 6+p 
33µF 64p 
68µF 64p 
150µF 8p 

9p 
17p 
17p 

25p 
43p 

25 VOLT 
10µF 64p 
22µf 649 
47µF 64p 
100µF Bp 
150µF 8p 
220µF IOp 
470µF 13p 
680µF 20p 
10000F 22p 
2200µF 39p 
5000uF 68p 

40 VOLT 
6.80F 64p 
15µF 64p 
33µF 64p 

40 VOLT 
47µF á4p 
IOOµF 9p 
150µF IOp 
220µF Ilp 
470µF 19p 
680µF 25p 
1000µF 25p 
2200µF 44p 

63 VOLT 
1µf 
2.2µF 
4.7µF 
6.8µF 
10µF 
22µF 
68µF 
100µF 
150µF 
220µF 
330µF 
470µF 
1000µF 

6p 
61p 
6+p 
64p 
64p 
I0p 
I lp 
13p 
19p 

22p 
26p 
44p 

Transistors 
AC107 i8p 
AC126 14p 
AC127 13p 
AC128 lip 
AC142K 22p 
AC141K 20p 
AC176 lip 
AC187 lßp 
AC187K 20p 
AC188 lip 
AC188K 20p 
ACY17 24p 
ACY18 21p 
ACY19 25p 
ACY20 22p 
ACY21 23p 
ACY22 18p 
ACY39 8Sp 
AD140 4Up 
AD142 44p 
AD143 39p 
AD149 88p 
AD150 80p 
AD161 29p 
AD162 29p 
AD M/P 50p 
AF114 14p 
AF115 14p 
AF116 14p 
AF117 14p 
AF118 92p 
Ai124 27p 
AF139 39p 
AF239 41p 
AL100 77p 
AL102 8Sp 
AL103 55p 
A8Y26 81p 
A8Y27 40p 
AU103 99p 
AU110 £1.10 
AU111 77p 
BC107 9p 
BC108 9p 
BC109 9p 
130113 151p 
BC116 18p 
BC125 18p 
BC126 25p 
BC133 18p 
B0134 18p 
BC135 18p 
BCI37 18p 

BC138 asp BF260 299 
BC142 33p BF329 18p 
BC143 339 BF330 18p 
BC144 30p BF390 37p 
130145 Sep BFX84 28p 
BC147 9p BFX85 gSp 
BC148 9p BFX88 22p 
BC149 9p BFX87 28p 
00153 l8p BFX88 269 
130154 17p BFY50 21p 
BC157 13p BFY51 17p 
BC158 12p BFY52 17p 
BC159 14p BFY64 89p 
BC167 lip BFY90 72p 
130168 llp 08X20 19p 
BC169 lip C407 22p 
BC177 15p C426 83p 
BC179 15p C428 alp 
BC182L 9p C450 17p 
130183L Bp MP8111 35p 
BC184L 9p 15P8112 42p 
BC186 33p MP8113 85p 
BC212L llp MP8121 33p 
BC213L llp 91P8122 44p 
BC214L lip MP81.23 50p 
130258 9p NKT21128p 
BC259 9p NKT21228p 
BC267 14p NKT214 25p 
130268 15p NKT217 55p 
BC300 40p NKT261 23p 
BC301 32p NKT271 20p 
BC302 30p NKT274 20p 
BC303 50p NKT275 25p 
BC304 40p NKT403 71p 
BCY70 17p NKT405 83p 
BCY71 37p NKY603F 
BCY72 17p 88p 
BD123 88p NKT613G 
BD130 50p 33p 
BD131 Bsp NKT674 
BD132 90p NKT677G 
BD135 42p 24p 
B0136 50p NKT71332p 
BD141 51-87 NKT773 27p 
BDI42 50p 0019 55p 
130159 33p 0020 55p 
BF173 29p 0023 33p 
BF177 28p 0025 28p 
BF178 29p 0028 33p 
BF179 35p 0029 33p 
BF194 15p 0035 38p 
BF195 17p 0036 38p 
BF244 27p 0041 14p 

0044 14p Diodes & 
0045 14p Rectifiers 0070 Sap 
0071 14p 1N014 8p 
0072 14p 10918 Sp 
0081 8p 
0083 22p14p 18441N414ß 

jig 
084 2ßp 104007 22p 

TIP29A 53p 10113 17p 
TIP30A 849 10120 17p 
TIP31A 84p 18121 15p 
TIP32A 78p 18130 9p 
TIP33 £1.06 10131 Ilp 
TIP34A 10132 13p 

£154 18920 Sp 
TIP35A 18922 9p 

fit 58 10923 13p 
TIP36A 18940 Bp 

83.19 
9 TIP4A '7ß5 AÁ129 p 119 

TIP42A 91p 5A213 lip 
20706 13p AAZ15 14p 
20030 Pap AAZ17 14p 
2N1131 22p BA100 lop 
201132 28p 85302 25P 
201613 22p B5115 89 
201711 2139 BA144 14p 
202904 40p BA145 22p 
2N2904A BA154 14p 

44p BAX13 14p 
202905 46p BAXI6 14p 
2N1924 18p BAY18 19p 
202926 10P BAYS]. 9p 
203053 28p BY100 lip 
203054 55D BY126 lop 
203055 Up BY127 19p 
2N3405 44p BYX10 24p 2N3662 57p 0A5 19p 203702 9P OA9 lip 2N3703 9p 
203704 9p oÁ10 24p 
2N3705 9p OA47 9p 
203706 9P 0.470 Sp 203707 DP OÁ73 lip 203708 9p 

0A70 8p 203709 9p 
203710 9p 0A81 9p 
203711 90 OA85 lip 
2N3794 17p OA90 8p 203819 28p 

0A91 flp 40361 50p 
40362 Hp OA95 SP 
40636 50p 0A200 lip 

MULLARD POLYESTER'S 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01µF, 0015µF, 0.221F, 31p. 033µF, 0047µF, 0.064F, 4p.0.11+F, 419 
0.155F, 0.22µF, 55p. 033µF, 7p. 0.47/1F, i)p.0.68µF,12p. 1.0µF, 14p.1.5µF, 22p: 2.21.4F, 279 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF, 0.0015µF, 0.0022µF, 0.0033µF, 000474F, QIp 00068µF, 001µF, 0.015µi 
0.022µF, 0033µF, 30p. 0.047µF, 0.088µF, 01µF, 4Ip. 0.15µF, 8}p, 0.22µF, 819. 0.3311F, 
12p. 047µF, 14p. 
160V: 001µF, 0015µF, 024(F, 00331.(F, 0.047µF, 0068µF, 8p. 0.1µF 85p. 0.15µF, 45D. 
022µF, 5}p. 0.33µF, 81p. 0.47µF, 8}p, 068µF, 1ßR 100', 145p. 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 0 to 2.2M t2 
Log or Linear 
Single 19p. Dual gang (stereo) 44p 
Single type with D.P. switch lip extra. 

SLIDE POTENTIOMETERS 
58mm, TRACK 
SINGLE GANGED, LOG or LIN lk to 1M. 
45p each 
TWIN GANGED, LOG. or LIN lk to 505k. 
8Sp each. 

CARBON SKELETON PRESETS 
Small high quality type (linear only). 
All valves 100-5 meg ohms. 
-1 watt 55p each 
-2.5 watt 8}p each 

VEROBOARD 0-15 0.1 
Matrix Matrix 

21in x 3¢in 19p 28p 
21in x bin 28p 28p 
3¢in x 31in 28p 28P 
31in x bin 88p 32p 
5in x 17in (plain) 94p - 
Vero Pins (bag of 36), 22p 
Vero cutter, 50p; Pin insertion Tools (0.1 and 
0.15 matrix) at Slp. 
SLIDE SWITCH 
SPOT lip each. D.P.D.T. 13p each. 

MINIATURE NEON LAMPS 
240V or 110V 1-4 5p, 5 plus 411) each. 
MINITRON DIGITAL 
INDICATOR TYPE 3013F 
Reads 0-9 and decimals 
(Data Sheet on request) 
ONLY íI.50 
16 DIL Socket 835 
Driven by 7447 51.05 

RECTIFIERS 
P.I.V. L AMP 1.5 AMP 

50 104001 45p PL40018p 
100 I04002 4}p PL4002 9p 
200 IN4003 blp PL4003 10p 
400 I04004 8113 PL4004 10p 
600 IN4005 8p PL4005 139 
800 I04006 99 PL4006 15p 

1000 IN4007 10p PL4007 20p 

BRIDGE RECTIFIERS 
P.I.V. 1 AMP 2 AMP 5 AMP 10 AMP 

50 88p 50p £1.76p £2.20p 
100 85p 57p 
200 87p 60p £1-98p £2.31p 
400 40p 84p £P45p £2-42p 
600 44p ß0p £2-42P £2.755 
800 499 - - 

THYRISTORS 
PIV 50 100 200 300 400 

1 Amp 28 26 41 44 63 
3 Amps 44 50 CO - 88 
7 Amps - 98 1.01 - 1.24 

RESISTORS 
} watt 5% carbon 1p each 
} watt 10% carbon 1p each 
1 watt 10% carbon 2}p each 
Range 10 ohms to 4.7 meg. 
} watt m/o 2% 3p each 
Range 10-1 meg ohms 

BARGAIN 

PACKS 

Unmarked 
Packs 

Pack of 25 
I04148 

55p 

Pack of 10 
BC108 55p 
BC107 56p 

(Plastic can) 

Pack of 10 
Plastic BC109 

85P 

Pack of 10 
130169 56p 

(unmarked) 
but tested 

202646 
(unmarked) 

33p each 

Pack of 10 
2029266 56p 

unbranded but 
tested 

Unmarked but fully 
tested 

203055 
1-9 88p 
10 plue 27p 

FULLY 
MARKED 
TYPES 

AD161, AD162 

1-9 
Mg' 

59p 
10 plus 63p 

BC107-BC108 
BC109 

1-9 Op 
10-99 8p 
100 plus 6ßp 

BC 182L:-3.4.212.4 
1-9 9p 
10 plue Sp 

AC127 or AC128 
1-9 lap 
10 plus 129 
100 plus lip 

ZENER 
DIODES 
400 M/W 5 
Miniature 
BZY 88 Range 
All voltages 
3.2-33 Volt 

9D each 

l watt 5% 

All voltages 
6.8-200 Volts 
14p each 

10 watt 5% 

All Voltages 
7.5-100 Volts 
51p each 
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AUDIOTRONIC MODEL ATM.1 
Top value 1000 o.p.v. 
pocket multimeter. 
Ranges: 0/10/50/250/1000v. 
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. 
82-50. Poet 15p. 

LT60I 
MULTIMETER 
New style 20,000 
o.p.v. pocket multi - 
meter. 5/25/50/250/ 
800 / 2500 V. D.C. 
10 / 50 / 100 / 505 / 1000V. 
A.C. 50µA / 260mA. 6K / 6 
meg ohms. -20 to + 22 dB. 
£3.75. Post 20p. 

MODEL TH -12 
20,000 o.p.v. Overload pro- 
tection. Slide switch selector 
0/-25/2.5/10/50/250/ 
1000V. D.C. 0 / 10 / 50 / 250 / 
1000V. A.C. 0 / 50µA / 25 / 
260mA. D.C. 0 / 3K / 30K / 
300K / 3 meg - 20 to + 50dB 
£4.97. Post 15p. 

RUSSIAN 22 RANGE MULTIMETER 
Model 11437 10,000 o.p.v. 
A drat class versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 25/10/ 
90/200/000/1000v D.C. 2.5/ 
10/00/250/500/1000v A.C. 
DC Current 100wA/1/10/ 
100mA/1A. Resistance 
800 ohms/3/30/300K/3m Q. 
Complete with batteries. 
test leads, instructions and 
sturdy steel carrying case. 
OUR PRICE £5.97. P. & P. 25p 

MODEL PL436 
20k 0/Volt D.C. 8k S2/ 
Volt AC. Mirror scale. 
8/3/12/30/120/600 V 
D.C. 3/30/120/600 V 
A.C. 60/600µA/60/600 
mA. 10/100K/1 Meg/10 
Meg Q -20 to +46db. 
£6.97. P. & P. 12p. 

MODEL 500 
30,000 O.P.V. with over- 
load protection mirror scale 
0/.5/2.5/10/25/100/250/500/ 
1,000v. D.C. 0/25/10/25/ 
100/250/500/1,000V. A.C. 
0/501/A/5/50/500mA. 12 
amp. D.C. 0/601K/6 Meg./ 
60 MegQ 
£9.95. Post paid. 
Leather Case £1.75 

U4312 MULTIMETER 
Extremely sturdy instrument 
electrical use. 667 o.p.v. 
0/'311'5/7.5/30/60/150/300/ 
600/900 VDC and 75,aV. 
0/3/1.5/7.5/30/60/150/300 
600/900 VAC. 
0/3000iA/15/6/15/601130 
600MA/1.5/6 AMP. D.C. 
0/1.5/6/15/60/150/600MA/ 
1-5/6 AMP. AC. 
0/200 S2/3K/30K 0. 
Accuracy DC 1%. AC 1.5%. 
Knife edge pointer, mirror. scale. Complete 
with sturdy metal carrying case, leads and 
Instructions. £9.50. P.* P. 25p. 

for general 

HIOKI MODEL 730X 
100,000 O..P.V. Overload 
protection. Mirror scale. 
3/6/12/1.5/3/6/12/30/00/ 
120/300/600/1200V DC 
15/3/6/12/30/60/150/300/600 
1200 V. A.C. 
15/305cA/3/0/30/60/150/300mA 
6/12 AMP. DC. 2K/200K/2 
Meg/20 Meg ohm -20 to 
+63dB. £1350. P. & P. 20p 

MODEL C-7080 EN - 
Giant 6" mirror scale. 
20,000 o.p.v. 0 / -25 / 1 / 
25/10/00/250/1000/ 
5000V. D.C. 0 / 2.5 / 10 / 
00 / 250 / 1000 / 6000V. 
A.C.O/60µA/1/10/100/ 
500mA / 10 amp. D.C. 
0 / 2K/ 200K / 20 meg - 20 to + 50 dB. 
£1395. Post 35p. 

All prices are inclusive of 
10% VAT 

Tests ICO and B. 
PNP / NPN. Operates 
from 9v battery. Com- 
plete with all in- 
structions, etc. £3.95. 
P. & P. 20p. 

370 WTR MULTI -METER 
Features A.C. current ranges. 
20,000 o.p.v. 00/2.5/10/50/ 
250/500 1000 V. D.C. 
0/2.5/10/50/250/500/1000V AC 
0/50uA/1/10/100mA/1/10 Amp 
D.C. 
0/100mA/1/10 Amp AC 
0/5K/50K/500K/5 MEG/ 50 
MEG. 
-20 +62db. 
£15. P. & P. 25p. 

KAMODEN 72.200 
MULTITESTER 
High sensitivity tester. 
200,000 o.p.v. Overload pro- 
tection. Mirror scale. Ranges: 
0/-06/.3/3/30/120/600/ 
1200V. D.C. 
0 / 3 / 12 / 60 / 300 / 11,200V. 
A C. 

6µA / 1.2mA / 120mA / 
600mA / 12A. D.C. 
0 / 12A. A.C. 
-20 to +63dB. 0 / 2K / 200K / 2 meg 
200 meg ohms. £16.95. Post 30p. 

TMK LAB TESTER. 
100,000 O.P.V. 64in. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 5K/ 
Volt A.C. D.C. Volts: 
-0, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 25, 
50, 250, 500, I,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 2.5, 10 amp. Resistance: 
1K, 10K, 100K, 10MEG, 100MEOi2. 
Decibels: -10 to +49 db. Plastic Case 
with Carrying Handle. Size: 71in. x 61in. x 
34ín. £2895. P. & P. 25p. 

Model S-I00TR MULTIMETER/ 
TRANSISTOR TESTER 
100,000 o.p.v. mirror scale/ 
overload protection. 0/12/ 
6/3/12/30/120/600 V DC. 
0/6/30/120/600. V AC. 0/12/ 
600µA/ 12/300mA/12 AMP 
DC. 0/10 K/1 MEG/10051EG. 
-20 to +50db. 0.01-2 MFD. 
Transistor tester measures 
Alpha, beta and Ieo. Complete 
with batteries, instructions 
and leads. £1350. P/P 25p. 

mol 

KAMODEN HM.350 TRANSISTOR TESTER 
High quality instrument 
to test Reverse Leak 
current and DC current. 
Amplification factor of 
NPN, PNP, transistors, 
diodes, SCR's etc. 4" x 
49" clear scale meter. 
Operates from internal 
batteries. Complete with 
instructions, leads and 
carrying handle. £12.50. 
Post 30p. 

MODEL 449A IN 
CIRCUIT TRAN- 
SISTOR TESTER 
Checks true A.C. 
beta in / out. Checks 
lebe. Checks diodes 
in / out. Checks 
SCR, etc. Beta 
HI 10 - 500 
LO 2 - 50. Icbo 0-, 5000µA. 220/240 V A.C. 
operation £17.50. Post 25p. 

LB3 TRANSISTOR TESTE 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN tran- 
sistors. Audio indication. 
Operates on two 1.5v bat- 
teries. Complete with all 
instructions, etc. £450. 
P. & P. 20p. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 
10 meg. input 10 ranges: 
01/003/.1/-3/1/3/10/30/100/ 
300V. R.M.S. 4cps.-1.2 Me/s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. £1750. 
Carr. 25p. 

TE -65 VALVE VOLTMETER 
28 ranges- D.C. volte 
1.5-1,500v. A.C. volts 
1.5-1,500v. Resistance up 
to 1,000 megohms. 200/ 
240v. A.C. operation. 
Complete with probe and 
instructions. 
£1750. P. & P. 30p. 
Additional probes avail- 
able: R.F. £2124; H.V. 
£2.50. 

KAMODEN HM. 720B 
F.E.T. V.O.M. 
Input impedance 10 meg 
ohms. 
Ranges: 
0 / 25 / 1 / 2.5 / 10 / 50/ 
250 / 1000V. D.C. 0)2.5/10/50/250 
1000V. A.C. 
O / 25µA / 2.5 /25 /250 
MA D.C. - 20 to + 62dB 
0/5K/50K/ 500K/5meg 
500meg ohms. 
£14.95. Post 30p 

TMK MODEL 117 F.E.T. ELECTRONIC 
VOLTMETER 
Battery operated, 11 
meg input, 26 ranges. 
Large 49" mirror scale. 
Size 54" x 45" x 24". 
DC VOLTS 0.3-1200V 
AC VOLTS 3-300V 
RMS. 8.0-800V P -P. 
DC CURRENT -12- 
12MA. Resistance up 
to 2000M ohm. Decibels -20 to + 51dB. 
Complete with leads/instructions. £1750. 
P. & P. 20p. 

MODEL L-55 FET 

V.O.M. 
Input impedance 10 meg 
ohms. 0/-3 /1.2/6 /30/ 
120 / 600V. D.C. 0 / 3 / 
12 / 60 / 120 / 600V. A.C. 
0 / 1204A / 120mA D.C. 
0/1K / 100K / 10 meg 
/100 meg ohms 
£1597. Post 15p. 

KAMODEN HMG -500 INSULATION 
RESISTANCE TESTER 
Range 0-1000 Meg - 
ohms, 500 Volt. 
Battery operated. 
Wide range clear 
meter 45" x 4". 
Complete with de- 
luxe carrying case, 
batteries, instruc- 
tions. 81995. Post 30p 

MODEL 04311 SUB -STANDARD MULT1- 
RANGE VOLT AMMETER 
Sensitivity 330 ohms/Volt 
AC and DC. Accuracy 
5% D.C. 1% AC. Scale 
length 165mm. 0/300/750µA 1.5/3/7.5/15/30/70/ 
100 / 300 / 750mA f 1.0 / 3 / 
7-5AMP DC O / 3 / 7.5 / 15/ 
30 / 75 / 150 / 300 / 
750mA / 1.5 / 3 / 7.5 
AMP ACO/75/150/ 
300 / 750mV / 1.5 / 3 / 
7.5 / 15 / 30 / 75 / 150 / 300 / 750V DC 
0/750mV / 1.5 / 3 / 7.5 / 15 / 30 / 75 / 150/ 300 
/750V AC. Automatic cut out. Supplied com- 
plete with test leads, manual and test certifi- 
cates. £4900. Post 50p. 

BELCO AF -5A SOLID STATE SINE 
SQUARE WAVE L.R. OSCILLATOR 

Sine 18 x 200,000 Hz; Square 18 x 50,000 Hz 
Output max 
+ 10 dB. 
(10 K ohms) 
Operation in- 
ternal batteries 
Attractive 2 - 
tone case 74" x 
5" x 2". 
Price £1750.' 
Carr. 174p. 

TO -3 PORTABLE OSCILLOSCOPE 
lin, tube, Y amp. Sensitivity - 

01v p-p/CM. Bandwidth 
1.5 cps -1.5 MHz. Input imp. 
2 meg S2 25por X amp. 
sensitivity 0.9v. p-p/CM. 
Bandwidth 1.5cpa-8OOkHz. 
Input imp. 2 meg Q 20pF. 
Time base. b ranges 10 cps 
300 kHz. Synchronization. 
Internal/external. Illuminated 
seals 140 x 215 x 330 mm. Weight 1651b. 
220/240V. A.C. Supplied brand new with 
handbook. £47.50. Carr. 50p. 

CI -5 PULSE 
OSCILLOSCOPE 
For display of pulsed 
and periodic waveforms 
In electronic circuits. 
VERT. AMP. Band- C\ \ _s `e 
width 10MHz. Sensi- e a 
tivity at 100KHz VRMS/ 
mm. 1-25; HOE. AMP. Bandwidth 500KHz. 
Sensitivity at 100KHz, V RMS/mm. .3-25; 
Preset triggered sweep 1-3,000uaec.; free 
running 20-200,000Hz in nine ranges. 
Calibrator pips. 220 x 360 x 430mm. 
110.230V. AC operation. £3900. Carr. paid. 

RUSSIAN CI -16 DOUBLE 
BEAM OSCILLOSCOPE 

me/s Pass Band. Separate 
Yl and Y2 amplifiers. 
Rectangular 5in. x 4in. 
C.R.T. Calibrated trig- 
gered sweep from -2 u/see. 
to 100 milli -sec. per cm. 
Free running time base 50 c/s -1 me/s. Built- 
in time base calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and instruction manual 
£87. Carr. Paid. 

MODEL AT201 DECADE ATTENUATOR 
Frequency range 0- 
200KHz. Attenuator 
0-111db, O.1db step. 
Impedance 600 ohms. 

1 Max. input power 
30dbm. Size 180 x 90 x 55mm. 
£1250. Post 37p. 

ARF-300 AF/RF SIGNAL GENERATOR 
All transistorised, 
compact, fully port- 
able. AF eine wave 
18 Hz to 220 KHz. 
AF square wave 18 Hz 
to 100 KHz. Output 
sine / square 10v. 
P -P. RF 100 KHz to 
200 MHz. Output 1v. 
maximum. Operation 
220/240v. AC. Com- 
plete with instructions 
and leads. £29.95. 
Post 50p. 

MODEL TE.I5 
GRID DIP METER 
Transistorised. Operates as 
Grid Dip, Oscillator, Absorp- 
tioti Wave Meter and Oscil- 
lating Detector. Frequency 
range 44OKc/s-280Mc/s in " 
6 coils. 500µA Meter. 9V- I= 
battery operation. Size 180 x 
80 x 40mm. 
£1500. Post top. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range signal 
generator covering 120 
Kc/s 500 Mc/s on 6 bands. 
Directly calibrated Vari- 
able R.F. attenuator, audio 
output. Xtal socket for 
calibration. 220/240V. A.C. 
Brand new with instruc- 
tions £17.50. Carr. 37p. 
Size 140 x 215 x 170 mm. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATO 

Sine: 20eps to 200 
kc/s on 4 bands. 
Square: Slope to 30 
kc/s. Output impe- 
dance 5,000 ohms, 
200/250V. A.C. op - 
ration. Supplied 

brand new and 
guaranteed with instruction man 
leads. £1750. Carr. 375p. 

AUTO TRANSFORMERS 
0/115/250V. Step up or step dosen. Fully 
shrouded. 

80 W 
150 W 
300 W 
500 W 

1000 W 
1500 W 
2250 W 
5000 W 

£2.10 
£270 
£3.60 
£5.25 
£7.50 

£1020 
£1725 
£35.00 

P. & P. 18p 
P. & P. 18p 
P. & P. 23p 
P. 1 P. 32p 
P. & P. 38p 
P. & P. 43p 
P. & P. 50p 
P. &P.£1 

MCA. 220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 08 125 VAC or 176, 
200VAC. Output 120VAC 
or 240VAC. 200VA rating. 
£1197. Carr. 50p. 
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HIGH QUALITY 
CONSTRUCTION KITS 

'merl stockists at all branches 
Complete 

fallotua instructions, a. covered 
o 

by full guarantee 
Post and packing 15p per kit 

AF20 Mono t ensixtor amplifier 
AP3 

00 Mano amplifier fuse two for 
er 

AF31 stereo 
ATs Auemnatic light con ro 
AT30 Photo ell cching unit. 
AT50 400 Triac Ibaht dimmer/speed control 
AT55 1,3000 W Triac light dimmer/speed control 
AT56 2.200W Triac tight dimmertsoeed control 
AT60 Psychedelic tight control, single channel 
AT65 Psychedelic ighl control, 3 channel. 
HF61 Med ú rado 
HF65 FM transistor transmitter 

£2.51 
£5.91 
£2.58 
£5,70 
E4,80 
ES.m 

£7.80 

£lASS £3 33 

HF75 FM transistorreceiver 
HF310 FM toper unit .£1581 
HF325 luxi FM tuner unis E24.12 
HF330 Stereo decoder for HF310/HF325 E6.96 
HF395 Aerial amplifier for AM/FM bands I, II III £1.77 
GP310 Stereo preArnp for une with 2x AF310 £21.27 
U330 Tremolo unit for guitars etc.. E7.50 

NT10 Power supply 100 m/a 9V stab. 1210 un.stab £6.15 
NT300 Pra Naaiona s abtize o er su 

2x 30 Volt, 2 2 Amp 12.51 
er ,t m 6V 

7SV or 91/HG..2 E6 s0 
NT3,0 Power wooly 24010 AC r .2s DC 

at 2 Amas f4 ß0 
NT315 Power supply 24010 AC ro 4.5 t5V OC 

Soo m'a _ E9s7 

RP214 REGULATED POWER SUPPLY 
Solid state. Variable output 0-24V DC up 
to 1 amp. Dual scale meter to monitor 

voltage and current 
Input 220/240V AC. 
Size 185 x 86 x 
105mm. 2897 
P. & P. 25p. 

P5.200 REGULATED P.S.U. 
Solid state. Variable output 
5.20 volt D.C. up to 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 220/240 V. 
A.C. Size 71' x 6r x 31'. 
21995. P. & P. 26p. 

PS.1000B REGULATED 
POWER SUPPLY 
Solid state. Output 6, 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
AC. Size 4' x 3;' x 65'. 
£11.97. P. & P. 25p. 

" YAMABISHI " VARIABLE VOLTAGE 
TRANSFORMERS 

Excellent quality at low coot. All models - 
Input 230V. 50/80 c/e. Variable output 
0-260V. 

MODEL S-260 
GENERAL PURPOSE 
BENCH MOUNTING 

1 Amp 
2.5 Amp 

b Amp 
8 Amp 

10 Amp 
12 Amp 
20 Amp 
25 Amp 
40 Amp 

67.00 
28-05 

611.75 
£1590 
£22.50 
22380 
£49-00 
658.00 
682-50 

MODEL S-2608 
Panel Mounting. 

1 Amp .. 27.00 
2.6 Amp .. 28.05 

Carriage and 
Packing Extra 

POWER RHEOSTATS 

High quality ceramic con- 
struction. Windings em- 
bedded in vitreone enamel. 
Heavy duty brush wiper. 
Continuous rating. Wide 
range available ex -stock. 
Single hole fixing. Sin. dia. 
shafts. Bulk quantities avait - 
able. 

25 WATT. 10/25/50/100/2501500/1000 ohms. 
95p. P. & P. 10p. 

60 WATT. 10/26/50/100/250/500/1000/2500 
or 6000 ohms. £1.85. P. & P. 10p. 

100 WATT. 1/8/10/25/50/700)250/500/1000 
or 2500 obme. 21.95. P. & P. 16p. 

230V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 30 RPR 
CW; 2 RPR CW; 20 RPH 
CW; 2 RPR ACW; 30 
RRH CW; 
60p each Post 12p. 

r cwt CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL 

AUTHORITIES, ETC. 
Over 200 ranges in stock -other ranges to order. Quantity discounts available. 

Send for fully illustrated brochure. 

Type SW.100 100 x 80 mm. 
ß0µA £4.15 
50-0-50µA £3.95 
100µA £8.95 
100-0-100µA 63.90 
500µA 28.70 
1mA £8.00 
20V. D.C. £880 
50V. D.C. £360 5 amp. 0 
300V. D.C. 2880 300V. A.C... 23.70 
1 amp. D.C. £3.00 VU Meter .. 24.30 

Type SD.830 82.5mm x 110mm Fronts 

2840 
60-0-6011A £8.40 
100µA £8.85 
100-0-100µA £885 
200µA £230 
600µA £8.15 
1mA 2810 
6mA .. £8.10 

10mA 
50mA 
100mA 
600mA 
1 amp. 
6 amp 
10 amp. 

10V. D.C. .. 
20V. D.C. .. 
50V. D.C. .. 
300V. D.C. 
16V. A.C. .. 
300V. A.C. .. 
VU Steter .. 

£3.10 
2810 
£3.10 
2810 
£3.10 
£8.10 
£810 
2810 
£3.10 
£3.10 
2310 
£8.10 
£8.80 
£8.80 
2350 

Type SD.640 63.5mm x 85mm Fronts 
50u. £8.05 500mA 2290 
50-0-6014A £806 1 amp £290 
100µA 2800 5 amp 2290 
100-0-100µA 2800 10 amp 28.90 
200µA .... 28.00 5V. D.C. £2.90 
500µA .... 2995 20V. D.C. 22.90 
lmA 2990 50V. D.C. 2290 
5mA 22.90 300V. D.C. 2290 
10mA 2990 15V. A.C. .. £8'00 
50mÁ 22.90 300V. A.C... 2300 
100mA 22.90 VU Meter £3.16 

Type SD.460 46mm x 59.5mm Fronts 
60µA 22.80 1 amp 22-60 
60-0-50µA 2280 5 amp 22-60 
100µA 62.75 10 amp £2.60 
100-0-100µA 5215 5V. D.C. 22.60 
200µA .... £2.70 10V. D.C. 2260 
500µA .... 62.55 20V. D.C. £2.60 
1mA £2.60 50V. D.C. 62.60 

m A 5 
A 

£2gÓ 300V. D.C. £2.80 

50mÁ 62.60 12V. A.C. .. £270 
100mA 22.60 300V. A.C... 22.70 
500mA ... £8.60 VU Meter .. £2.90 

"SEW" EDGWISE METERS 
Type PE.70. 3 17/32in. x 115/32in. x 

21in. deep 
601.4A 2315 600µA .... 23.20 
80-0-60µA 23.80 ' 1mA £3 20 100µA 28.60 
100-0-100µA 2850 300V. A.C £3.25 
200µA .... 28.40 VU Meter £835 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

Type MR.85P. 48in. x 4}in. fronts 
50mA £890 
100mA £890 
SOOmA £890 
1 amp £3.90 
6 amp £8.90 
15 amp. £8.90 
30 amp £3.95 
20V. D.C. £8.90 
50V. D.C. 28.90 

SODA £4.40 150V. D.C. £8.90 
50-0-50µA 2426 300V. D.C. £890 
100µA 2425 15V. A.C. .. £3.95 
100-0-100µA £405 800V. A.C... £8.95 
200µA £405 S Meter lmA £8.90 
500µA £3-90 VU Meter .. £4.55 
500-0-500µA £8.90 1 amp. A.C.* £890 
1mA 2890 5 amp A.C.* £8.90 
1-0-1mA 2890 10 amp. A.C.* £8.90 
5mA 2890 20 amp. A.C.* £8.90 
10mA £8.90 30 amp. A.C.* £8.90 

Type MR.S2P. 21ín, square fronts 
SODA 2850 10V. D.C. .. £2.50 
50-0-50µA £8.05 20V. D.C. .. 2250 
100µA . £8.00 50V. D.C. .. £250 
100-0-100µ 2295 300V. D.C. 2250 
600µA 22.65 15V. A.C. .. 22.80 
1mA 2250 300V. A.C... 22.60 
5mA 22.50 S Meter lure, 2280 
10mA 22.50 VU Meter .. £8.60 
50mA 22.50 1 amp. A.C. * £2.50 
100mA £2.50 6 amp. A.C. * £2.50 
600mA 2250 10 amp. A.C. * £2.50 
1 amp 22-50 20 amp. A.C. * 2260 
5 amp £2.50 30 amp. A.C. * 6250 

Type MR.65P. 3f n. x 3}in. fronts 
60µA 28.70 
50-0-60µA 2815 20V. D.C. .. £2.80 
100µA £8.15 60V. D.C. .. 22.80 
100-0-100µA 2810 160V. D.C. £2.80 
200µA £3.05 300V. D.C. 2280 
600µA 28.75 15V. A.C. .. 22.80 
500-0-500µA 2260 60V. A.C. .. 22.80 
lmA £2.80 160V. A.C... £280 
5mA £2.80 300V. A.C... 22.80 
10mA £2.80 600V. A.C. £2.80 
60mÁ £2.80 S Meter 1mA 2285 
100mA 2260 VU Meter .. £870 
600mA 2280 60mA A.C. * 62.80 
lamp 6280 100mA A.C. *22.60 
5 amp 2220 200mA A.C. *2280 
10 amp. 2280 600mA A.C. * 22.60 
15 amp 2260 1 amp. A.C. * 22:60 
20 amp. £8.80 5 amp. A.C. *2260 
30 amp 2280 10 amp. A.C. * 22'80 
50 amp. £2.80 20 amp. A.C. * 22.80 
6V. D.C. £2.60 30 amp. A.C. ° £2.60 

"SEW" EDUCATIONAL 
METERS 

Type ED.I07. Size 
overall 100mm x 
90mm x 108mm 
A. new range of high 
quality moving cull 
instrumente ideal 
for school experi- 
ments and other 
bench applications. 
3' mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

50µA £8-90 
100µA £840 
lmA 2595 
60-0-50µA £8.40 
1-0-1mA £5.95 
lA d.c. 25-95 
5A d.c. £5.95 
10V d.c. £5.95 

20V. d.c. .. 
60V, do. .. 
300V. d.c. 

2595 
£5.95 
2596 

Dual range 
500mA/6A d.c. 27.00 
6V/50V d.c. £7.00 

Type MR.38P. 121 /32in. square fronts 
200mA .....2225 
800mA .... 22.25 
600ihA .... 22.25 
750mA .... £2.25 
1 amp £2.25 
2 amp £225 
6 amp £2-25 

xe. 10 amp £2.25 
3V. D.C. 62.25 

60µA 2255 10V. D.C. .. 22.25 
60-0-60µA £2.50 15V. D.C. .. £0.86 
100µA 62.45 20V. D.C. .. 22`25 
100-0-100µA £3.40 50V. D.C. .. £2.25 
200µA £2.25 100V. D.C. 22.25 
600µA 62-25 150V. D.C. £2.05 
600-0-600µA 2225 300V. D.C. £2.25 
1mA 2225 500V. D.C. 2225 
1-0-1mA 2225 750V. D.C. 22.25 
2mA 22.25 12V. A.C. .. £8.80 
5mA £2.25 50V. A.C. .. 22.80 
10mA 22-25 150V. A.C... 22.80 
20mA 2225 300V. A.C... 2280 
60mA 2225 500V.. A.C. .. £2.80 
100mA £225 S Meter lmA £2.80 
150mA 22.25 VU Meter .. 2285 

r<! 

Type MR.45P. tin. square fronts 
60µA £2.70 5 amp 2240 
60-0-601.A 22.85 10V. D.C. £2.40 
100µA . 2280 20V. D.C. 22.40 
100-0-100µA 2250 50V. D.C. 22.40 
200µA .... 22-50 300V. D.C. 2240 
600µA 2245 16V. A.C. 22.40 
500-0-600µA 2240 3004. A.C 8940 
ImA £2.40 a Meter 1mA £2.50 
5mA 2240 VU Meter .. £270 
10mA £2.40 1 amp. A.C. * 82.40 
60mA £2.40 6 amp. A.C. * 22.40 
100mA 82.40 10 amp. A.C. *22.40 
500mA £2.40 20 amp. A.C. * 23.40 
1 amp £2.40 30 amp. A.C. * 22.40 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 31ín. square fronts 
1 amp. £2.80 
6 amp 2280 
15 amp. £2.80 
30 amp. £2.80 
50 amp. £260 
6V. D.G. £280 
10V. D.C. 22.80 
20V. D.C. 22.80 
50V. D.C. 22.80 
150V. D.C. £2.80 
300V. D.C. £2.10 

26µA £4.80 60mV. D.C. £290 
60µA 28.55 100mV. D.C. £2.90 
60-0-60µA 28.05 30V. A.C. o.. 22.85 
100µA . 2800 50V. A.C. *.. £2.85 
100-0-100µA 23.00 150V. A.C. * 22.85 
200µA 22.70 300V. A.C. a £285 
500-0-500µA 22.70 590mA A.C. * £980 
lmA £900 1 amp. A.C. * 22.60 
1-0-1mA £2.80 6 amp. A.C. * 22.80 
6mA £2 60 10 amp. A.C. *2220 
10mA £2.80 20 amp. A.C. * £2.80 
50mA £2.60 30 amp. A.C. *£980 
100mA £2.80 60 amp. A.C. *22.60 
500mA £2.80 VU Meter .. £885 

Type 5-80 80 mm. square fronts 
SODA 28.50 
60-0-60µA 2840 
100M 28.40 
100-0-100µA 2230 
500µA £8.05 
1mA £3 00 
20V. D.C. £3.00 
50V. D.C. 23.00 5 7. 1.00 
300V. D.C. 23.00 300V. A.C... £3.00 
1 amp. D.C. £3.00 VU Meter .. £8.70 

HAND HELD 2 -WAY WALKIE 
TALKIES 
Battery operation. Volume and equelch 
controle. Call button and mesa to talk 
button. Telescopic aerial. Complete carrying 
cues. 

10omW £24.95 nt op, 

300mWel £52.50-y Post bop. 

channel 
3 £/ 1 .25 Pair. 

Licence required for operation in D.B. 

240° Wide Angle 
ImA Meters 
MW 1-6 60mm square 
MW 1.8 SOmm square 

P. & P. extra 

28.97 
£4.97 

230 VOLT A.C. 
50 CYCLES 

RELAYS 
Brand new. 3 sets of 
changeover contacts at 
5 amp rating. 50p each. 
P. & P. 10p (100 lots 240) 
Quantities available. 

SEND SAE FOR NEW 8 PAGE LIST 
SEMI CONDUCTORS & VALVES 

ALL PRICES ARE 
SUBJECT TO 10% VAT 

n'ui ALSO SEE 
FOLLOWING PAGES 

463 



6W5 .w.sMnxscocnm 
UNR 30 RECEIVER 

" 6 
4 Bands covering 550 kc/s.30 me/s 
B.F.O. Built-in Speaker 220/240 v. 
A.C. Brand new with instructions. 
Our £ 15.75 Carr. 
Price 7 3 37p 

UR -IA RECEIVER 

4 Bands covering 550 kc/a-30 me/s. 
FET, S Meter. Variable BFO for 
SSB. Built-in Speaker, Band - 
spread, Sensitivity Control. 220/ 
240 v. A.C. or 12 v. D.C. 128in.x 
4}In. x 71n. Brand new with 
instructions.'1 
Our 
Price 37p 

SKYWOOD CX203 
RECEIVER 

Solid state, 5 bands covering 200- 
420 KHz and -55 to 30 MHz. 
Illuminated slide rule dial. Band - 
spread. Aerial tuning. BFO, AVC, 
ANL, "5" meter, AM/CW/SS B. 
Integrated speaker and phone 
socket. 220/240 v. A.C. or 12 v. 
D.C. Size 325 x 266 x 150 mm. 
Complete with instructions and 
circuit. 
Our t Carr. 
Price £32.50 50p 

LAFAYETTE HA -600 
RECEIVER 

General coverage 150.400 kc/e, 550 
ire/s-30 me/s, FET front end, 2 
mech. filters, product detector, 
variable B.F.O., noise limiter, 
S Meter Bandspread. RF Gain. 
15ín. x 95in. x 85in. 18 lb. 
220/240 v. A.C. or 12 v. D.C. 
Brand new with instructions. 
Our £50.00 Carr. 
Price 50p 

TRIO 9R59DS RECEIVER 

4 bands covering 550 'refs to 30 
me/s continuous and electrical 
bandspread on 10, 15, 20, 40 and 
80 metres. 8 valve plus 7 diode 
circuit. 4/8 ohm output and phone 
jack. SSB-CW, ANL, Variable 
BFO. S meter. Sep. bandspread 
dial. IF frequency 445"ke/s, audio 
output 1.5w. Variable RF and AF 
gain controls 115/250 v. A.C. 
Size: 7in. x 13ín. x 10in. with 
instruction manual. 
Our 

Ce £49.5n Carr. 0 Paid. 
FULL RANGE OF TRIO STOCKED 

111 ALSO SEE 
PREVIOUS PAGES 

EMI LOUDSPEAKERS 

Model 350. 13" x 8" 
with single tweeter/ 
crossover. 20-20,000 
Hz. 15 watt RMS. 
Available 8 or 15 
ohms. £7.25 each. 
P. & P. 37p. 
Model 450. 13" x 8" 
with twin tweeter/ 
crossover. 55-13,000 
Hz. 8 watt RMS. 
Available 8 or 15 
ohms. £8.82 each. 
P. & P. 25p. 

SPECIAL OFFER I 
STEREO 
SPEAKERS 

Matched pair 
of stereo book- 
shelf speakers. 
Deluxe teak 
veneeredfinish. 
Size 141" x 9" 
x 71". 8 ohms. 
8 watt RMS. 

16 watt peak. Complete with DIN 
lead. 

Our £ 12.95 Carr. 
Price 50p 

HA -I0 STEREO HEADPHONE 
AMPLIFIER 
All silicon 
transistor 
amplifier op 
crates from 
magnetic, 
ceramic or 

tuner inputs with twin stereo 
headphone outputs and separate 
volume controls for each channel. 
Operates from 9v battery. Inputs 
5MU/100M17. Output 50MW. 

Our 
Price 

4.6.97 P. & p 

1021 STEREO LISTENING 
STATION 

For bal- ancing 
and gain 
selection 
of loud- 
speakers 
with addi- tional 

facility for stereo headphone 
switching. 2 gain controls, speaker 
on -off slide switch, stereo head- 
phone sockets. 6" x 4" x 25" 

Our £2.25 P. á P. 
Price 15p 

MP7 MIXER PREAMPLIFIER 
5 micro- 
phone inputs 
each with 
individual 
gain con- 
trols enabl- 

ing complete mixing facilities. 
Battery operated. 95" x 5" x 3". 
Inputs Mice: 3x3mV 50K; Sc 
3mV 600 ohm. Phono meg. 400V 
50K. Phono ceramic 100mV 1 meg. 
Output 250mV 100K. 

Our 
Price £0.97 

P. 
20p 

EA.4 I REVERBERATION 

AMPLIFIER 
Self contained, 
transistorised, 
battery operated. 
Simply plug in 
microphone, 
guitar, etc., and output into your 
amplifier. Volume control, depth 
of reverberation control. Beautiful 
walnut cabinet -45 x 3 x 41in. 

Our 
Price £7.50 P. & P. 

A ÚOIOTR î I1 IC 
RANGE OF 
HIGH QUALITY 
EQUIPMENT 

Audiotronic Products are manufactured exclusively for the Andiotronic 
Group of Compas es and as a member of the group we are pleased to 
offer you this fabulons range of high quality equipment. Made to our own 
specifications each item provides outstanding performance and reliability 
at a value for money price! 

ACD.660 Stereo Cassette 
Deck 

A beautifully 
styled 4 track stereo 
deck with an outstanding speci- 
fication offered at a remarkably 
low price. Incorporates a host of 
features including switchable noise 
filter normal/chrome tape selector, 
twin VU meter, slider record/ 
playback level controls, front panel 
headphone socket, recording indi- 
cator lamp, phono/Din line input 
sockets, 3.5mm mike input sockets 
etc. etc. Frequency response 
100-8KHz (100-12KHz Cr02) 
S/N-45dB. Crosstalk 45dB. Separa- 
tion-35dB. Noise limiter-8dB at 
10KHz. Complete with phono 
connecting leads. 

OUR PRICE £3950 Ins.50p 
AHP-8D 8 Track Stereo 
Tape Deck 
Can be used 
with most hi fi 
amplifiers. 
Push button 
track selector 
and illumina- 
ted track 
indicators. Attractive cabinet with 
black and silver trim. Output level 
750mV. AC 220/240v. 

PRICEOUR L 
1 1,95 

1 .95 P. & P. 50p. 

AHP-8A 8 Track Stereo 
Tape Player 

Incorporates built in amplifiers 
giving 21 + 21 watts rms output. 
Push button track selector, 
illuminated track indicators, slider 
controls for volume, balance and 
tone. Attractive cabinet with 
black and silver trim. Output 
Impedance 8 ohms. AC 220/240v. 

PRICE 
elms 

l 7'25 P. & P. 50p. 

Stereo Headphones 
LS/120 1ndividual ' \ 
volume controls 
Stereo mono 
switch. 8 ohms. 40- 
19,000 Hz. 
£8.50 P & P 300 
LSH.80 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30-20,000 Hz. 
£5.50 P & P 30p 
LSH.40 Two way 
speaker system. 
Individual volume 
controls. 8 ohms. 
20-20,000 Na. 
£6.95 P& P 30p 
LSR.60 3" speaker 
units. 8 ohms. 20- 
20,000 Mc. Com- 
plete with zipped 
carrying case. 
£8.50 P. & P. 30p 
LQH.400 4 -channel 
dynamic head- 
phones. Each ear- 
piece has 4 drive 
units. 4-32 ohms. 
20-20,000 Hz. 
£9.95 P. & P. 30p 
LSH.50 Electro- 
static with self 
powered energiser 
and control unit 
with headphone/ 
speaker selector. 
4.32 ohms. 20- 
24,000 Hz. £1595 P. & P. 30p 

AUDIOTRONIC DOLBY B' 
NOISE REDUCTION UNITS 
Reduce tape hiss by 3dB at 600Hz, 
6dB at 120011z and lobB for all 
frequencies above 30001tz. 
Size 16d"xfl'..3". AC 200/250v 

PROCESS FOUR 
For use with selni-professional tape 
recorders. Freq. res. 3011z-20KHz 

2dB. S/N better than 70dB. 
Full source tape monitoring. 
Record/Replay metering. Switch - 
able multiplex filter. Supplied with 
test tape.Our t 
Price £50.00 P 

50p 
PROCESS TWO 
For use with cassette and tape 
recorders. Freq. res. 30Hz-20KHz 
± 2dB. Off tape monitoring. 
Switchable multiplex filter. Two 
Dolby calibration meters. S/N 
better than 70dB. 
Supplied with test cassette or tape 
as required. 
Our 
Price £34.50 P 

50p 

ACR.14 Battery Mains 
Cassette Recorder 
Portable twin 
track mono 
recorder with 
automatic 
recording level 
control. Built 
in speaker. /( 
Earpiece . 

d socket. Input 
for radio or 
record player, 
Fast forward and rewind. 
Output 500mW. AC 220/240v or 
6v DC operation. Complete with 
remote control microphone, mains 
lead, earpiece and batteries. 

PRICEOUR 

S' 10.50 P. & P. 50p. 

ACR 3500 
CAR RADIO 

AMR -900 GLOBAL 
AM/FM PORTABLE RADIO 

10 wavebands 
covering 
AM: 532- 
1605 kHz, 
LW: 150- 
380 kHz, 
MB 1-6- 
4-00 MHz, 
SW1: 4.0- 
8 Milo, 

SW2: 8.0-1.6 MHz, SW3: 16- 
24 MHz, PSB1: 30-50 MHz, 
PSB2: 148-174 MHz, FM 88- 
108 MHz, AIR: 108-126 MHz. 
Features time zone map and 
timing dial. Large clear scale. 
Telescopic aerial and built in 
aerial- AFC or FM. 6" x 4" 
speaker and personal earpiece. 
Battery/mains operation, Size: 
345 x 133 x 305mm. 

POUR RICE £36'00 P. & P. 50p. 

AR.I000 SPORTSMAN 
AM/FM PORTABL RADIO 
5 wavebands 
covering 
AM 535 - 

FM 88- 
108MHz. 
AIR 108- 
135MHz. 
PB 147- 
174MHz. 
WB 162. 
5MHz. Large horizontal slide dial 
with logging scale. Slider volume 
and squelch controls. 7 section 
telescopic aerial for FM and built 
in ferrite bar for AM. AFC. 3in. 
speaker- Earpiece socket. Green . 

leatherette covered cabinet with 
metalsidepanels. Size152 x 79 x 
219mm. 

rBattery/mains 
operation, 

POITRR CE £ 1 1.50 P. & .P 35p. 

AUDIOTRONIC AMB.500 
MULTIBAND RADIO 

5 wavebands 
covering 
MW 535- 
1605KHz and 
FM 88- 
175MHz, All 
transistor. 
Battery or 
mains opera- 
tion. Built in 
aerial and 8 
section teles- 
copic aerial. 

Complete with batteries, shoulder 
strap and earpiece. 

POUR RICE £6.95 P & P 35p 

LOW NOISE TAPE CASSETTES 
Top HI -Fi quality in library cases 
TYPE 5 10 25 Cassette 
C60 £1.29 £2.58 £5.99 Tape Head 
C90 £1.85 £362 £8.59 Cleaner 80p 
C120 22.29 £448 £10.63 
P. & P. 15p. post free 

Manual tuning of Medium and 
Long waves. 12v pos, or neg, 
earth. Complete with speaker. 
mounting brackets and instruc- 
tions.Our L 
Price £6.50 P 

50p 

ACP.8 8 TRACK 
CAR PLAYER 

12v neg. earth. Slider controls for 
Volume, Tone and Balance. 
Channel selector button with red 
pilot lamp, with speakers, mount- 
ing brackets and instructions. 
Our t 
Price £ 12.50 P40p 

ACRI PUSHBUTTON 
CAR RADIO 

Push button tuning of one LW 
and five MW stations of your 
choice. 12v pos. or neg. earth. 
Complete with speaker, mounting 
brackets and instructions. 

Pr 
OuCe £8.95 P 

5 p 
ACASSE ELECTRIC 
CAR AERIAL 

5 section. Fully 
automatic. 12v DC, 
Extends to approx. 
40'. Complete with 
switch, all leads and 
instructions. 

Our Price 

£5.95 
P & P 50p 
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SKYE UP TO 33'/a% OR MORE! 6W5 
SUPER AKAI HIFI BARGAINS 
035 STEREO CASSETTE RECORDER 

For conventional or Chromium Dioxide 
tape. 4 track record/playback. Volume and 
tone controls. Frequency response 40- 

16kEz (using CrO2 tape), 
distortion better than 2%, wow 
and Putter better than 22% RMS. 
Complete with pair of matching 
Akai CSSB speakers. 
Ree. 

óüá, PRICE £56.5014 1'. 

CASSETTE (P. & P. 50p) 
GXC4OD Deck .. 
0X040 Recorder 
GXC40T Deck/Receiver 
GXC45 Deck . 

GXC46D Dolby Deck .. 
GXC46 Recorder .. 
GXC6OD Deck .. . 

GXC65D Dolby Deck .. 

CS35D STEREO DECK 
4 track record/playback deck. Accepts 
chrome!regular tape cassettes. 
Rec Price £6830 

P. 
& P. £44,45 GWS PRICE o0p 

MICROPHONES (P. & P. 50p) 
£5720 ADM Dynamic (pair) ., £7.50 
£6720 me STEREO RECEIVERS (P. & P. 75p) 
£78-25 AA6300 20+20 watt .. £61-95 
£8355 AA8030 25+25 watt .. £92.50 
£89-95 AA8080 40+40 watt .. £117.50 
£87.65 AA8100S 2 x 36 or 4 x 18 w. £17500 
£9865 AA8500 63+65 watt .. £150.50 

CARTRIDGE (P. & P. 50p) 
CR81 Deck with amps. £6540 
CR81D Deck 253-60 
CR81T Recorder/Receiver £9275 
CR80S8 4 channel Recdr. £11425 
CR8ODSS 4 channel Reedr. £98.65 

TAPE (P. & P. 75p) 
4000DS Deck 959.95 
4000DS Dust Cover .. £395 
1721E Recorder .. £6035 
X5000 Recorder .. £82d0 
X 201D Deck . .. £10820 
GX22OD Deck .. £123.95 
GX221D . .. .. £138.40 
GX280D Deck .. .. £19650 
0X370 Deck .. £21150 

TAPE/CASSETTE (P. & P. 75p) 
GX1900D Deck .. .. £14450 

STEREO AMPLIFIERS 
(P. & P. 50p) 
AA5200 20+20 watt .. 281.75 
AA5500 30+30 watt .. £78.50 
AA5800 45+45 watt .. £117.50 

STEREO TUNERS (P. & P. 50p) 
AT550 AM/FM .. .. £6050 
AT580 AM/FM .. . , £94.50 

4 -CHANNEL UNIT (P. & P. 50p) 
SSl Synthesiser .. .. 93995 

SPEAKERS 
SW155 (each) .. .. 

STEREO HEADPHONES 
ASE11 
ASE20 
ASE22 

£51-00 

£4.75 
£7.30 
£8.25 

RECORD DECKS 

Carriage and Packing 50p 
B.S.R. McDONALD 

C114 Mini 
0129 Mono -. 

0137 .. 

510/TPD1 .. 
610 .. 

610/TPD1 .. 
710 -. .. 

810 
MP60 .. 
M P60/0800 . . 

MP60/TPD1 -. 
MP60/TPD2 
HT70 ,. 
HT70/0800 
HT70/TPD1 .. 
CONNOISSEUR 
BD1 Kit .. ,. .. 
BD1 Chassie 
BD1 /SAU2/Plinth/Cover 
BD2/SAU2/Chassis 
BD2/SAU2/Plinth/Cover 
GARRARD 
2025 T/C Stereo .. 

SP25 III .. 
SP25 III Aces GPIO4C 
SP25111I9800 ,. .. 

SP25/M75-6 .. 

AP76 -. .. 
SL65B 
SL72B ., 

SL95B -. .. 
401 .. 

ZERO 100A 
ZERO 1008 
GOLDRING 
G99 .. .- 
G101P/C ., 

GL69/2 .. .. .. 
GL72 
GL72/P .. .. ., 

GL75 .. .. .. 
GL75P 
GL78P/C .. .. .. 

OL85P/C 
THORENS 
TD125/II .. 
TD125/AB/II 
TD160C 
TD165 .. .. 

£3.95 
£5.50 
£7.00 

£13.95 
£1055 
£15-45 
£21-15 
£26-30 

£8-25 
£1090 
£13-20 
£1125 
£1160 
£14-25 
£16.55 

£9.10 
£11-35 
£27- 60 
£22.70 
228-20 

96.35 
£9.25 
£8.50 

£10-95 
£13-90 
£18-00 
£11.15 
£1775 
£3115 
£2435 
£34.10 
£3140 

£1899 
£18.99 
£1575 
£2097 
£2780 
£2660 
£84-40 
£4855 
£5955 

£5660 
£8565 
£48-40 
£41-70 

SPECIAL GARRARD 

OFFERS! 

STEREO 
10251 

4 speed autochanger unit fitted 
with stereo ceramic cartridge. 
Our IE4e95 Carr. 
Price 50p 

SP25III 
WITH ACO 
GP 104 
SP25 ME,Ih 4 speed single record 
player fitted with Aces GP104 
stereo ceramic cartirdge. 
Our £ße50 Carr. 
Price 50p 

I SINCLAIR PROJECT GU 

PACKAGE DEALS 

2 x Z30 Stereo 60/P/ZS £15-95. 
P. & P. 37p. 

2 x Z30/Stereo 60/PZ6 £1800. 
P. & P. 37p. 

2 x Z50j8tereo 60/PZ8 £20-25. 
P. & P. 37p. 

Transformer for PZ8 £3.65. 
Active Filter Unit 94.45. 

Pair of Q16 Speakers £10.70 
Project 60 FM Tuner £14-95 
Sinclair Project. 605 920-97. 

P. & P. 37P. 
All other Sinclair Products in stock 

2000 Amplifier £22-95 
3000 Amplifier £2895 

2000/3000 Tuner £2689 
QS30 Speakers £2998 pair 

P. & P. 50p each of above items 

RECORD DECK PACKAGES 

Carriage and Packing 75p. 
Complete units with Stereo cart- 
ridge ready wired in plinth cover. 

GARRARD 
2025 TC/9TAHCD .. 
SP25 111/0800 .. .. 

SP25 111/M44E ,. .. 

SP25 111/M44-7 ,. 

SP25 111/M55E .. 
SP25 111 Module/M75-6 
AP76/0800 .. ,. 

AP76/G800E .. 

AP76/31144E 
AP76/M55E .. . , 

AP76/M75ED .. .. 
APî6/M75ED .. 

AP76 Module M75-6 .. 
AP96 Module M75-6 . £3320 
ZERO 1008 Module/2193E £44.15 
B.S.R. McDONALD 
210/SC7M ,. 

MP60/0800 
MP80/TPD1/G800 
MP60/M44-7 . 

11T70/TPD1/0800 

£10-65 
£1595 
916-45 
£16-10 
£16.90 
£1945 
£2350 
£2595 
£24-95 
£25-65 
£8170 
£27-85 
£2910 

.. £7.40 

.. £15.00 

.. £15.80 
-. 516.80 
.. £19.20 

GOLDRING 
GL72/0800 .. .. £81-50 
GL75/0800 .. .. £3865 
GL75/G800E .. £39.15 
GOODMANS 
TD100/0800 Teak .. £46.85 
TD100/0800 White .. £48.80 
LEAK 
Delta/M75-6 .. £43.95 
PHILIPS 
GA105/GP200 .. , . £18.80 
GA160/GP200 Teak .. £19.50 
0A212/GP400 .. £4525 
GA308 (less cartridge) .. £28.95 
GA308 P.U. .. .. £3275 
PIONEER 
PL12D (Less cartridge) £2980 
PL15C (Less cartridge) £41-25 
PL41D (Leas cartridge) 095-25 
PL50 (Less cartridge) 989-90 
PL61 (Less cartridge) .. £102-75 
PLA35 (Leas cartridge) .. £68.60 
THORENS 
TD160C/Ortofon MSSES £6895 
TD125 AB/11/Ortofon 

1416E Super .. £104.25 
TD165/Ortofon M15E 

Super .. .. .. £59.80 
WHARFEDALE 
Linton/5144-7 Teak .. £23.70 
Lin-ten/5144-7 White .. £23.90 

HOMER INTERCOMS Ii for 

441> 
home , 
Office, stores, 
factories, i etc. com- 

plete with bat eriea, cable and 
instructions. 

2 Station £2.97, P. & P. 15p. 
3 Station 05.25, P. & P. 15p. 
4 Station £6.82, P. & P. Pip. 

SHd28 STEREO HEADPHONES 

Outstanding 
value. Soft 
ear -pads, 
adjustable 
headband. 
8.16 ohms. 
20-20,000 
Hz. Com- 

plete with lead and stereo plug. 

Our P. 
Price L 1.87 P- 

30p 

LHO2S STEREO HEADPHONES 

Lightweight 
headphones 
with padded 
earpieces. 
4-16 ohms. 
20-20,000 
Me. Com- 
plete with 

6 ft. cord and plug. 

Our P. 
Price LI'95 P, 

30p 

TE1018 DE -LUXE MONO HIGH 
IMPEDANCE HEADSET 

Sensitive 
magnetic 
headset with 
soft earpads. 
Impedance 
2,600 ohms 
(d.c. 600 
ohms). Fre- 

quency response 200-4,000 Hz. 

Our 
iE2e25 - P. & P. 

Price ` L 30p 

BH.001 HEAD SET AND BOOM 
MICROPHONE 

Our 
Price 

MovingCoil.Ideal 
for language 
teaching, com- 
municatlens. 
Headphone imp. 
16 ohms. Micro- 
phone imp. 200 
ohms. 

£4.95 P. 
Sop 

FM TUNER CHASSIS 
6 TRAN- 
SISTOR HIGH 
QUAL- 
I T Y 
TUNER. SIZE 
ONLY 

6 x 4 ,. 2¢in. 3 P.M. stages. 
Double tuned discriminator. Ample 
output to feed most amplifiers. 
Operates on 9V battery. Coverage 
88-108510/s. Ready built ready for 
use. Fantastic value for money. 
Our 

IE5e95 P. & P. 
Price 12p 
Stereo multiplex adaptors 24-97. 

il 

kNbU)UN tAPUNI MOUtLS 
SPECIAL PURCHASE! 

FERGUSON 3408 STEREO 
TUNER AMPLIFIER 
Covers FM 88.108 MHz. Five push 
button testing scales. 8+8 watts 
rms. Inputs for stereo ceramic 
cartridge and tape etc. Separate 
bass treble, balance and volume 
controls. 
Our 
Price 1£3I'S0 P 50p. 

3416 STEREO TAPE DECK 
4 track. 74, 39, 15 i.p.s. Stereo/ 
mono record/play. 7" reels. Inputs 
for dynamic mikes, radio, gram. 
Complete with cover. 
Our 4041.95 P. & P. 
Price 75p 

VAT 
All prices are subject to 

10% YAT 5hep£> 

Order with confidence by 
post - but remember to add 

10% VAT (10p in the £) to 
total value of goods 

including carriage/packing 
and send cash with order. 
PLEASE PRINT NAME & 

ADDRESS CLEARLY. 

SEND LARGE S.A.E. FOR FULL HI-FI DISCOUNT LIST 

GIW.SMITH ECIERROIO)LTD 
ALL MAIL ORDERS TO 

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ 
TELEPHONE 01.205 3735 

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES 
CENTRAL LONDON 311. Edgware Road, W.2. 
257;8, Tottenham Court Rd, W.1. Tel: 01-5800670 382. Edgware Road, W.2. 
10. Tottenham Court Rd, W.1. Tel:01 -6372232 152/3, Fleet Street, E.C.4. 
27, Tottenham Court Rd, 101.1. Tel: 01-6363715 378, Harrow Road, W.9. 
87. Tottenham Court Rd. W.1 . Tel: 01-580 3739 ESSEX 
21. Old Compton Street, W.1 . Tel:01-4379369 86. South Street. Rumford. Tel: Rumford 20218 3, Lisle Street, W.C.2. Tel:01-4378204 SURREY 
34, Lisle Street, W.C.2. Te1:01-4379155 1046, Whitgift Centre, Croydon. Tel :01-681 3027 118 Edgware Road. W.2. Tel, 01-723 9789 27 & 21, Eden Street, Kingston. Tel:01-546 7845 193, Edgware Road, W.2. Tel 01-7236211 - 32, Hill Street, Richmond, Tel: 01-9481441 

ALL BRANCHES OPEN 9 a.m.-6 p.m.MONDAY TO SATURDAY 

CREDIT TERMS FOR 
CALLERS (050 and over) 

ALL EQUIPMENT IS 
BRAND NEW, FULLY 
GUARANTEED AND 
OFFERED WITH FULL 
AFTER SALES SERVICE 

Tel: 01-262 0387 
Tel: 01.7234194 
Tel: 01-3532833 
Tel: 01.286 9530 

All items and prices 
are correct at 
20-773 
but subject to 
Change without 
notice. E S O. E. r2,1"411: 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
EMI 13 x 8, 3, 8 or 15 ohm £2.03 
EMI 13 x 8,150 d/c 3, 8 or 15 ohm £2.25 
EMI 13 x 8,450 t/tw 3, 8 or 15 ohm i £3.60 
EMI 13 x 8 type 350 8 ohm £8.25 
EMI 6f" 93850 4 or 8 ohm £2.80 
EMI 8 x 5, d /Cone Roll/s 8 ohm £2.50 
Baker Group 25 3, 8 or 15 ohm £6.60 
Baker Group 35 3, 8 or 15 ohm £7.50 
Baker De Luxe 12" d/cone £9.62 
Baker Major 12" £7.50 
Kef T27 £4.67 
Kef T15 £5.50 
Kef 13110 £6.16 
Kef 8200 £7.42 
Kef B139 £10.72 
Kef DN8 £1.92 
Kef DN9 £1.37 
Kef DN 12 £4.12 
Kef DN I3 £2.75 
Fane Pop 100 watt 8/15 ohm £21.45 
Fane Pop 60 watt 8/15 ohm £12.26 
Fane Pop 50 watt 8/15 ohm £10.17 
Fane Pop 25/2 25 watt 8/15 ohm £5.94 
Fane Pop 15 watt 8/15 ohm £4.40 
Fane Crescendo 15" 8 or 15 ohm £27.50 
Fane Crescendo I2A 100w 8 or 15ohm £24.20 
Fane Crescendo 12B 75w bass 8 or 15 £24.20 
Fane 807T 8" d/c roll/s 8 or 15 ohm £3.16 
Fane 808T 8" d/cone 8 or 15 ohm £2.64 
Goodmans Axent 100 tweeter £6.60 
Goodmans 8P 8 or 15 ohm £3 80 
Goodmans 10P 8 or 15 ohm £4.49 
Goodmans 12P 8 or 15 ohm £11.55 
Goodmans I5P 8 or 15 ohm £17.05 
Goodmans I8P 8 or 15 ohm £29.70 
Goodmans Twinaxiom 8 £6.79 
Goodmans Twinaxiom 10 £7.61 
Elac 9x55"59RM109 15 ohm, 

59RM 114 8 ohm £2.53 
Elac 6#" d/c roll/s 8 ohm £3.22 
Elac 62" d/cone 8 ohm £2.59 
Elac 4" tweeter TW4 £1.21 
Wharfedale Bronze 8 RS/DD £3.I1 
WharfedaleSuper 8 RS/DD £5.50 
Wharfedale Super 10 RS/DD £9.80 
Coral 6f" d/cone roll/s 8 ohm £2.42 
Siren 6h" 3 or 8 ohm £1.44 
Richard Allan 12" d/c 3 or 15 ohm £2.20 
10"x6"3,8or 15 ohm £1.92 
8"x5"3or8ohm £1.38 
7"x4"3or8ohm £1.38 
24" 64 ohm or 70 mm 80 ohm £0.65 
Adastra Hiten 10" lOw 8 or 15 ohm £2.80 
Eagle DT33 dome tw. £5.45 
Eagle HTIS tweeter £3.66 
Eagle CT5 tweeter £1 25 
Eagle CTIO tweeter £2.54 
Eagle MHTIO tweeter £3.74 
Eagle FR4 £4.45 
Eagle xover CN23, 28, 216 £1 15 
Sp. matching transformer 3.15 ohm £1.10 
Celestion MF100025w horn 8 or 15 ohm 

£10.45 
Celestion PS8 (for Unilex) £2.16 
Celestion G I2M 8 or 15 ohm £12.00 
Celestion G I2H 8 or 15 ohm £15.00 
Celestion GISC 8 or 15 ohm £24.00 
Celestion G I8C 8 or 15 ohm £33.00 
Car Stereo speakers -ask for leaflet. 

SPEAKER KITS 
Wharfedale Unit 3 £8.25 
Wharfedale Unit 4 £14.50 
Wharfedale Unit 5 21.00 
Richard Allan Twinkit £7.33 
Richard Allan Triple 8 £10.76 
Richard Allan Triple Assem. £16.20 
Richard Allan Super Triple £19.36 
Goodmans DIN 20 £8.58 
Fane Mode One £9.00 
Kefkit 2 £24.75 
Kefkit 3 £35.50 
Peerless 2-8 £5.50 
Peerless 3-15 £10.45 
Peerless 3-25 £16.00 
Peerless 10-2 £8.47 
Peerless 20-2 £10.41 
Stephenspeaker kits and cabinets -send for 
free booklet "Choosing a Speaker". 
Prices include VAT. 
Carriage and insurance 50p per kit. 

Grundig Mariner TR865 
Grundig Party Boy 210 
Grundig Elite Boy 500 
Grundig Melody Boy 500 
Grundig Melody Boy 1000 
Grundig Yacht Boy 210 
Grundig RF430 mains 
Grundig RF3I0 mains 
Grundig Top Boy 
Grundig Satellit 1000 
Grundig C402 cassette 
Tandberg TP41 
Nordmende 7000 
BASF 9301 radio/cassette 
Bush'RTP100 radio/cassette 
Trio KA2000A 
Trio KA2002 
Hitachi TRQ232S stereo cassette 
Hitachi TRQ257 cassette 
Hitachi KCTI210L radio/cassette 
Hitachi KH986 
TT/KB Golf Preset 
TT/KB Weekend Auto 
TT/KB Europa 
TT/KB SL53 cassette 
TT/KB Studio 60M cassette 
TT/KB Studio 73 stereo cassette 

Koyo KTR1664 8 waveband 
Koyo KRT 1770 I 1 waveband 
Prices include VAT. 
Carriage and insurance 50p. FREE with each 
radio -"Guide to Broadcasting Stations" 

PA/DISCO AMPLIFIERS 
Carriage and insurance £1.00. 
Baker 100 Watt £46.00 
Linear 30/40 £25.00 
Linear 40/60 £30.00 
Linear 80/100 £55.00 

RADI OS/CASS ETTES/AM PS. 
£32.00 
£20.00 
£24.00 
£24.00 
£35.00 
£31.00 
£23.75 
£21.00 
£16.75 

£116.00 
£27 00 
£37.75 
£87.00 
£58.00 
£30.50 
£33.00 
£41.00 
£49.50 
£20.00 
£37.50 
£18.70 
£21.25 
£16.00 
£18.00 
£22.82 
£29.32 
£44.00 
£40.00 
£56.50 

FREE with speaker orders over £7 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. 
Carriage and insurance 25p per speaker (tweeters and crossovers 15p) 

ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 I HF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 I HF. 
Telephone Wilmslow 29599 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over - 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Complete kit -price £3.85 (incl. p. & p. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume." -'I am 14 years of age and 
have logged over 130 stations, plus countless 
Amateurs from all over the world.': 
This kit contains all genuine short-wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return. Send now for free descrip- 
tive catalogue, test report and order form. 
EXCITING COMPETITION for Short -Wave 
listeners. Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

SAVE TIME 
AND MONEY 

LIST 
PRICE £6.87 I PRICE £5.50 

INCLUDING V.A.T. 

,pl. u.,t b, a. e. SCHOOLS. TECHNICAL 
COLLEGES, SHOPS, OFFICES AND IN. 
DUSTRY. Silver grey stove enamelled stem 
.'abinet with 48 transparent styrene drawer. 
fitted with moulded handles and label slots 
Dividers can be supplied at an extra charge 
to enable each drawer to be sub -divided into 
six compartments. Transparent drawers 
allow swift selection of components at a 
glance and eliminates duplication of stock. 
:1 really first class time saving unit. Size of 
cabinets 113" x 115" x 64". Size of 
drawers 61" x '4" o 14". Other size. 

callable. Callers welcome. NEW as illu-' 
rated OUR RPICE ONLY £5.50 plu. 44j. 

' on orders less than £1,;an. St: . . 

.,. 1k guarantee. SEND FOR FREE LISTS 

TRADE AIDS 
(DEPT. PWI4),III CHILTERN DRIVE, 

BERRYLANDS, SURBITON, SURREY 
01.399 4333 

100 yds. Berrylnnd, Railway steam. 
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ZN4114 £1.2.572 
The I.C. Radio in a TO18 can. Supplied 
complete with data sheet No. 10 which 
contains specification, circuit and details 
and prices of components such as ferrite 
rods, compression trimmers etc. 

I.C. Sockets 
Oual-in-line or Zig -Zag (Gull) 14 and 16 pin 

Our Price 19 per pin 

YDR's Thermistors 
Al 5B 75p E298 ED/A258 tOp VA1005 15p 
CZ1 15p E298 ZZ/06 10p V A1026 13p 
CZ4 13p VA1033 10p 
CZ13A13p VA1034 10p 
CZ19 13p VA1039 15p 
GL16£1-00 VA1040 10p 
GL23£1.00 VA1053 10P 
R53 £1.32 VA1055S10p 
R54 £1.46 VA1077 13p 

Slider Pots 
Single 

10K 

25K 
50K 
1001( 

30p 

Dual 

10+ 10K 
25 + 25K 
50 + 50K 
100+ 100K 

50p 

NEW LISTS 
LOUDSPEAKERS 
COILS AND INDUCTORS 
TRANSFORMERS 

(postage 5p) 

log 
or 
lin 

Knobs 
lop. 

No. 4 

No. 5 

No. 6 

Diodes & Rectifiers 
AA119 9p BA15615p 
AA120 9p BA243 56p 
AA129 9p 0A47 10p 
BA102 25p 0A79 9p 
BA11517p OA90 7p 
BA130 10p 0A91 7p 
BA145 20p 0A200 10p 
BA148 20p BY10015p 
BA15413p 13Y126 15p 
BA® 55 4p'ra 8Yi2715p 
szr 

6Y176 £1-50 
BY182 £1.50 
BY250 23p 
N4001 6p 
N4002 7p 
N4003 8p 
N4004 8p 
N4005 10p 
54006 12p 
54007 15p 

FM TUNER 
chassis fully 
transistorised 
9 volt 
operation. 
OUR PRICE 
£8.25 

Matching stereo decoder FÁ-97 
Ask for model list No. it. 

Resistors 
} watt 5% Carbon Film - low noise 
Hi -Stabs 
All E24 values 1p each plus p. & p. 7p for up 
to 50 Resistors and a further 2p for each 
additional 50. Deduct 330% for 100 of one 
type or 25% for mixed orders over £1 in value. 

1 W 10% Carbon Composition 3p each 
2 W 10% Carbon Composition 6p each 2iW 5% Wire wound 9p each 
5 W Wire wound 9p each 

10 W Wire wound 10p each 
plus p. & p. 7p for up to 25 resistors plus 1 p 
for each additional 25. 

SGS 
EA1000 

3 Watt 
Audio 
Amplifier 

Our Price Inc. handbook 
£2.49 

10+less 15% 
25+ less 25% 
100+ less 331% 

5 Watt 
Audio 
Amplifier 

Ou Pri e£3.99 
Les quantity discount. 

Potentiometers 

5Kí2 50K0 500002 
10K0 100Kí2 1M Si 
25Kí2 250K0 2M S2 

log or lin less switch I& 1 Kf2 lin) 
log or lin with switch 
dual less switch 
dual with switch 10K, 100K & 1M 
log only 
10K log - 10K antilog less switch 

12p 
24p 
40p 

52p 
40p 

Eliminators 

6 volt 91 50mA 
9 volt (0 50mA 
6 -6 volt, 50mA 
9 I-9 volt, 50mA 
70 volt for cassette recorders 

volt 
3, 40,5, 7), 9, 12 IP 500mA (Illus.) £3.99 
Car Battery Converter fully stabilised to 
provide 6, 70 or 9 vois £4.99 

(p. & p. 15p on all types) 

£1.50 
£1.50 
£2.50 
£2.50 
£2.00 
£3.00 

Presets 
Vertical or Horizontal 
0.1 watt 5p 025 watt 7p 
100 1 K 12 10K 00 100K it 
250 2.5K Si 25K li 250K 11 
500 5K 12 50K 10 500K 12 

M electronics PRICES DO NOT 

INCLUDE V.A.T. 

1M 12 

2.5M 12 

5MS2 

Neat Sinks 

1013 50p 

T066 14p 
T03 15p 

DIP10/2 
for SL403D 

Is -p 

234" x 1" 
2Y5" x ME" 
2#"x5" 
33E" x 314" 
304"x5" 
17"x234" 
17"x3%" 
7"x5" 

Yeroáoard 
Copperclad 

6p 
2 
24p 
24p 
27p 
67p 
90p 

6p 

21p 
(7) 

2Ip (8) 
27p (10) 

700p 

Spot -face Cutter 36p 
Pin Insertion Tool 47p 
Terminal Pins 18p per pads of 36 

NEW LISTS 
BOXES, CHASSIS, etc. 
TRANSISTORS, I.C.'s, etc. 

(postage 5p) 

Plain 

0.15" 

10p 
12p 

37p 
37p 
52p 
75p 

No. 7 

(soon) 

Aluminium loxes 
Including baseplate and screws 

No. L. W. D. Price p. & p. 

(7) 2Ti"x5Y."x1SP" 
(8) 4" x4" x 16" 
(9) 4" x 2001" x 135" 

(10) 4" x 59" x 11/2" 

1l 4" x2Y4"x2" 
12 3" x 2" x l" 
13 6" x 4" x 2" 
14 7" x5" x 21/2" 

15 8" x 6" x 3" 
16 10" x 7" x 3" 

35p 
35p 
35p 

40p 3 

32p 
50p 
58p 
75p 
85p 

8p 
Bp 

Sp 

8p 

8p 

9p 
le 
12p 

18p 

20p 

AC107 

AC126 

AC127 

AC128 

ACi76 
ACt87 
AC187K 

AC188 

AC188K 

ACY20 

AD140 

A0149 

i61l 
D 

AD 
A182 
AF114 

AF115 

AFI16 

AF117 

AF139 

BC107 

BCtoB 

BC109 

Transistors & integrated Circuits 
25p 

17p 

15p 

15p 

15p 

25p 

25p 

25p 

25p 

20p 

40p 

40p 

80p 

i8p 
i8p 
18p 

18p 

28P 

10p 

10p 

10p 

BCta7 
BC148 

BCt49 
BC157 

BC15B 

BC159 

BC169 

BC268 

BD7is 
BD131 

80132 

10p 

10p 

10p 

12p 

rep 
12p 

15p 

15p 

67p 

70p 

7ap 

60131/2M.P. 
149p 

aF160 21p 

BF167 20p 

BF173 20p 

BF180 25p 

BF181 30p 

BF184 25p 

BF185 25p 

BF/94 15p 

BF195 15p 

15p 

t5p 
53p 

24p 

21p 

36p 

28p 

14p 
BUto5102 £1.75 

MJE340 67p 

MPF192 40p 

MPF103 37p 

MPF104 87p 

MPF105 40p. 

MPF106 45p 

0C28 48p 

OC35 40p 

0C44 15p 

OC45 15p 

OC71 11p 

OC72 17p 

0076 15p 

13E196 

BF197 

BF272 

BFY50 

BFY51 

BRY39 

BSX21 

BSY95A 

0081 19p 201304 22p 
0C140 20p 201711 25p 
0C170 23p 201893 30p 
OCt]1 30p 252926 all 10p 
ZTX107 15p 2103053 23p 
ZTX108 12p 253054 50p 
ZTX109 15p 203055 49p 
ZTX300 12p. 203702 12p 
ZTX301 15p 203703 12p 
ZTX302 20p 203704 10p 

ZTX303 20p 203705 10p 

210304 25p 20370% 10p 

ZTX341 20p 203707 15p 

ZTXSW 15p 203708 12p 

210501 15p 253709 12p 

ZTX502 20p 2N3710 12p 

ZTX503 17p 2103711 12p 

ZTX504 50p 203819 35p 

210531 25p 203903 15p 

25697 18p 203904 17p 
25706 12p 203005 21p 
25708 15p 253006 12p 

205172 15p 
L005T1 £1.50 
L03671 £1.50 
103771 £1.50 
MC1303L £1-75 
MC1330 80p 
MC1350 75p 

MCt351 L1410 

MC1352 £1.00 
MFC4000B 49p 
MFC4010A 55p 
LM380 £1.45 
P1234 .£1.99 
514030 £1.50 
TAD100 £1.50 

A709C 
A710 

p4723C 

µA741C 
µ4I480 

34p 

45p 

95p 

47p 

60p 

Capacitors 
dise ceramic 
01µF 18v 5p 
022µF 18v 5p 
047µF 12e 5p 
ceramic plate 
1000pf 10p 
2200pí 10p 

Ceramic - plate 
1-Spf 8201 
2.201 topf 
33pf 12pí 
3.9pí 15pí 
4.7pí 18pí 
5.6pí 22pí 
6.8pí 27pf 
all Sp. each 

low voltage 
01µF 30v 
022µF 6v 
047µF 3v 
30V 
4700pí 
10,000pf 

5p 
5p 
Sp 

10p 
10p 

63V (C333) 
33pf 120pf 
39pí 150pí 
47pf 180pf 
56pí 220pí 
68pí 270pf 
82pf 330pí 

100pí 

myiar film 100V 1 000p 2p 01pF 3p 0680F 4p 
2000pf 2p 02µF 3p 11IF 4p 
5000pf 2p 04µF 3p 20F 5p 

05µF 3p 

polystyrene 160V 
10pf to 10,000pf in multiples of 10,15,22,33, 
47 & 68. 3p each 

metallised polyester 250V (C280) 
01µF 3p 068µF 3)p 47µF 8p 
01 5tiF 3p -1µF 4p -681.1F 11p 
022µF 3p 15µF 4p 1µF 13p 
0330F 3p 22µF 5p 1 5µF 20p 

047µF 3p -33pF 6Ap 22µF 24p 

metallised polyester 400V (C281) 
01µF 4'-p 0470F 6p 22µF 10p 
015µF -0685F 6p 33µF 14p 
022µF 4§p 1µF 7p 47µF 15p 
034F 51p 15µF 8p 

silvered mica 1% (>50pf) 500V 
2.2pf-820pí 7p 4-7nF-5600pf 19p 
1nF-2.2nf 9p 6800pf-01µF 29p 
2.7nF-3.6nF 16p 
mixed dielectric 600V 
-01µF 7p 0470F 7p 22µF 16p 
022ViF 7p 068µF 8p 47µF 24p 
033µF 7p 1µF 8p 1pF 33p 

MAIL ORDERS: Where no p. & p charge is shown, 
a minim., of 7p applies, p. & p. on overseas orders 
,s charged at cost. 
ADDRESS TO: Component Dept. 
56, Fortis Green Road, London N 10 31-N 
Telephone 01-883 3705 

mixed dielectric 1000V 
1000pí 6p 6800pí 9p 1 µF 12p 
2200pí 6p 01µF 9p 22µF 22p 
3300pí 6p -022µF 9p -47µF 30p 
4700pí 6p 047µF 12p 
Ceramic 
12KV.d.c. BKV.d.c. HI -K 750V. 
10pf 9p 200pí 9p 1000pf 5p 
15pí 9p 220pí 9p 1500pí 5p 
22pf 9p 250pí 9p 2000pí 5p 
68pí 9p 270pf 9p 3000pí 5p 
82pf 9p 300pí 9p 5000pí 5p 
100pí 9p 750V DISC 10,0000 5p 
120pí 9p 470pí 5p feed- 
140pf 9p 1000pí 5p through 
150pí 9p 5000pí 5p 
150pí 9p 10,000pí 5p 1000p1 5p 

TAE TEXAN 

t P&P 
4Complete Kit (inc. Teak Case) £28.S, 45p 

20 Watts per channel integrated stereo amplifier developed by engineers of `Texas Instruments Ltd. 
This designer approved kit, has a state-of-the-art specification, including distortion of only 0.09% al 
20 Watts into 8 ohms and a.bandwidth of 5 - 35,000 at -3db. The semiconductor compliment of 
this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors, 4 rectifiers and 
2 veners. Controls include : bass; treble; volume; balance; on/off; `on' indicator; headphone sockets; 
scratch filter; rumble filter; inputs for magnetic phono; tuner; aux or tape; tape need etc; input; 
selector; mono/stereo switch. The construction of this kit was featured in `Practical Wireless' 
May - Aug. 1972. 

Mullord ß Siemens 
Electrolytic* 

CAP 

1 

ió 
22 
3.3 
47 
68 

10 
15 
22 
33 

68 
100 
150 
220 
330 
470 
680 

1000 
1500 
2200 
3300 
4700 

VOLTAGE 
4 6.3 10 16 25 40 63 

6p 
6p - - 6p 
by - - 6p 

by - 
6p - - by - 0p 

lop - - 12P - 18p 
Pip 

2Ip 

6p 
6P 
Bp 

6p 
6p 

bp Op 

62 - Bp - - bp - 6p 6p 
6p - 6p - fip - 6p - 6p - 
Op - 64, OP bp - 6p - - 10p 
6p - 6p 6p 12p - ep 6p 10p 12p 
6p 6p 10p 12p 18p 
6p 10p - - 21p 

10p 12p i8p 40p - 12p i8p 21p - 
12p 18p alp 40p 60p 
18p 21P - 
21p 40p 45p 55p 93p 

- 60P 75P 534, - 
1 CAP 

µF 

500 
1250 
1600 
2000 
2500 
3200 
4000 

6400 

VOLTAGE 
16 25 40 64 

40p 50p 

50p - 
75p 

75p 93p 

Quantity Prices on application. 

330 
50v 

75p 

93p 

40p 

75p 

gap 

NiYo/t Electro/ytics 
1; 2; 4; 8µF 4500 14p 327 450V 20p 
16µF 450V 15p 50µF 350V 28p 
8- 8µF; 450 V.W 18p 32-:32µF: 350 V.W 25p 
8 +16pF: 450 V.W 20p 32 32µF; 450 V.W 43p 
16 16µF; 450 V.W 25p 50 - 50µF; 350 V.W 35p 
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Kit comprises 
EVERYTHING: 
Case, cables, 
coil connectors, 
Silicon grease, 
8 -page 
instruction 
.leaflet. 

Electronic Ignition Kit 
only £9.35 

Fascinating to build. Fantastic improvement to your car's 
performance. Complete Capacitive Discharge ignition system, 
fully proven, components fully guaranteed. Printed circuit 
design. All metalwork drilled ready. Fitted to car in 15 
minutes when built. 

Sustained peak performance. Up to 20% fuel saving. 
Instant all-weather starting. Faster acceleration, higher 

top speed. Suitable for all engines up to 8 cyls. Longer 
spark plug life. Longer battery life. Contact breaker 
burn eliminated. Purer exhaust gas emission. 
A new development from the manufacturers of Gunton ignition. Price: £9.35 inc. 

V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also 

available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS. r----- MI -I 
ORDER NOW To: ELECTRONICS DESIGN ASSOCIATES, 

I82 Bath Street, Walsall WS1 3DE. Phone: 33652 

Please send me one SPARKRITE Kit complete. I enclose 
P.O./Cheque for f9.35. Or for ready built unit £1.1.55. 

I NAME 1 
ADDRESS 

(Live near Walsall? Call in for an actual workshop I 
demo. It really is convincing). pW9 i-- -ó 

FELSTEAD ELECTRONICS (PW 72) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas, and 
with all orders on request). Cash with order only-No C.O.D. or Caller service. Charges 
(Min. 7p) in brackets after all items apply to G.B. and Eire only. Regret orders under 30p 
plus charges unacceptable. S.A.E. please for enquiries or cannot be replied to. Overseas. 
including Eire and Channel Isles, orders less 10% off prices below, which include V.A.T.. 
RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5" 600ft. 
40p, 5g" 900ft. 55p; 7" 1200ft. 62p; LONG PLAY 5" 900ft. 55p; 5r 1200ft. 62p; 7" 1800ft. 
£1.00 (Charges for 5" and Sr, singles 9p, two to four 8p each; five and over 33p the lot. 
For 7", one or two lip each reel, 3, 4 and 5 reels 33p the lot- 6 reels and over 39p the lot.) 
Other sizes and accessories in list. CASSETTES, Two types, Both in Library Cases, C60 33p, 
C90 40p, C120 72p. Deluxe Types: C60 55p, C90 72p, 0120 99p. (Charges for both types, 
under 5, 9p each. 5 for 175p. All quantities over 5, 28p the lot.) 
CARTRIDGES all with standard fittings and styli'. Stereo -compatible Mono GP91/SC 
98p; STEREO GP93 £1.35, Stereo Ceramic GP94 £1.75. (All at 7p each.) Comparatives 
shown in List, with, more types inc. Sonsione 9TAIIC, Stereo Ceramic Diamond £1.70 
(7p). DIAMOND STYLE: single tip types: Aeon GP37, GP59, GP65/67, GP71, ESE 
TC8/LP/ST: COLLABO O.P. and DC284, GARRARD GC2, GCB, GCS10, GCE12, 
RONETTE BF40, O.P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/16. 
SONOTONE 19T/20T ALL AT 36p each (7p). SAPPHIRE 16p (7p) DIAMOND DOUBLE 
TIP TURNOVER TYPES (78 sap. on other side). For ACOS GP73, GP91 (for cartridges 
GP93, GP94 etc.) GP91SC (for stereo compat. types) GP104, BSR ST4 (ST3, ST5), ST9 
(ST8), ST12/14/15, SONOTONE BTA, 9TA, 9TAIIC. PHILIPS 3306 3310, 3224, 3228/22 
GP280. GARRARD GCM21, and 22, GCS23, GKS25 and 26, GCM21T and 22T, GCM24T 
GCS23. GK825T and 26T, GCM31, GCS36, GCS35, GCS38, KS40A, KS41B ETC. ALL 
AT 08p (7p). SAPPHIRE 325 (7p). DOUBLE DIAMOND STYLE: same dia ST/LP tip each 
side: no 78) All types £1.35 (7p). SAPPHIRE DOUBLE ST/LP, TIPPED 825 (7p). 
DIAMOND STYLE GOLDRING REPLACEMENTS: G800, G8001 5 G850, £2.25 each 
G800E, 03.75 (89 each). PICK-UP WIRE: super thin flex screened, sheathed, TWIN 7p 
per yard, 4 -core 13p per yard (either up to 6 yds. 7p). Over, charges paid. MICROPHONES: 
CRYSTAL: LAPEL 1§", clip/hand, lead 3,5mm jack plug 39p (9p). CM20 Cream Plastic 
hand 58p (9p); "MIC 45". Curved metal hand grip £1.10 (11p) ALL with leads. DYNAMIC: 
Excellent Mike, 50K 12, only 35" long, black/chrome, switched, lead with 2.5 and 3.5 mn,. 
jack plugs 21.37(8p). Cardioid Ball, 50K/600 Obuilt in volume control,on/off switch,special 
20ft lead, the best value anywhere at £G60 (33p); Uni -dir mesh ball 50K/600 S2 jack plug 
cable, adaptor, £5.28 (33p): Omni -dir. Ball mesh, 50K, cable adaptor, jack plug, £4.29 
(33p each). SPEAKERS: Very popular 12" ROUND, fitted tweeter, 3, 8 or 15 ohms 
(state which) £2.06 (33p) or pair for stereo £4.65, charges paid. SMALL 25", 3 S2, 8 S2 or 
64 S2 (state which) 41p (9p). More speakers in List. HEADPHONES: High resistance 
200012 adjustable £110 (11p). EARPIECES: with lead and min. 2.5mm or 3.5inm (state 
which) jack plug. MAGNETIC 12p. CRYSTAL (3.5mm plug only) 28p (up to 6 for 9p 
any size). SOLDERING IRON: Slim, modern, British high speed. 80", all parts replaceable, 
highest quality, fully guaranteed £129 (11p). TRANSFORMERS: Sub -min 11 x 11 x 
12mm. OUTPUT (3 12 for 0072, etc.) 16p or DRIVER 17p (Up to 12 for 7p). CONNECTING 
WIRE: Packs of 5 coils, each coil 5yds. Assts. cols. SOLID CORE 16p (7p). FLEXIBLE 
CORE 18e (9p). RETRACTABLE FLEXIBLE LEADS (CURLIES) with phono plug each. 
end, or phono plug one end, phono socket at the other (state which) Eft, 30p; 12ft, 53p 
(either 7p). VIBRATORS: 12v/4 pin non -synch 1211ID4, 25" ex. pins, 33p. SAME but 
35" ex. pins, USA, 161p. 12v/7 pin synch. (120R7) 25" ex. pins, 72p (9p any type). 
MAINS BATTERY ELIMINATORS: Two models, both 240v A.C. input. Suit most radios 
and cassette recorders/players, with front switch, pilot lights, mains and output leads 
Model SC, 3, 6, 75 and 9v 400mA, stabilised with multi -output adaptor £5.50 (35p) 
Model N.R. has additional 12v output and is 500mA £6.00 (35p). 

OUR LIST (see heading) has added to the above items Cartridge and Sty lii Comparison 
Special Non -repeatable Offers, Aerials, Dials, Transistors, Multi -Leads, Plugs, Sockets 
of many types, Speakers, Vol. Controls, Multi -testers, Mike Inserts, Neons, Indicators 
STEREO Headphones, Pocket Screwdriver Testers, Tel. Pick-ups, Wire, Cable, etc., etc. 

become 
a RADIO -AMATEUR 

á 

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

NAME : 

' ADDRESS 

1 

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

Brochure, without obligation to: 

WB97 
BLOCK. CAPS please 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m. - 6.00 p.m. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

163 MITCHAM ROAD, LONDON SWI7 9PG 
01-672 3137/9080 

PRE -AMPLIFIER £4.22 

All Tuac audio modules are constructed on glass 
fibre P.C. board, are ready assembled and fully 
tested. Low noise silicon and FET transistors 
together with H.S. carbon film resistors are used 
throughout. Extensive research has gone into the 
various wide range tone control circuits, producing 
superb sound quality from any signal. Previous 
range still available. 40V d.c. 30mV o/p. 
VA08 - Vol, Treb, Mid and Bass Controls. HI 
£4.22 IMP. FET I/P. Suitable Mic, Guitar, Radio, 
Illus. Crystal/Ceramic P.U. Sensitivity 4mV. 
P. & P. 20p Treb +35dB at 16kHz, Mid +20-15d8 

at !kHz, Bass +20-10dB at 40Hz. 
VA06 - Vol, Treb and Bass Controls. 8mV sensi - 
£3.72 tivity. Treb +28-15dB at , 12kHz. 
P & P 20p Bass d: 18dB at 40Hz 

POWER AMPLIFIER £15.18 

` 
::. ..__. <,-'r., 

TP 100 W with 

POWER SUPPLY £9.10 
100 W. R.M.S. 
sine. 200 W. 
R.M.S. square. 
(28.50 + p & p 
Trade & export 
enquiries wel- 
come. 
Coll for a 
demonstration 

PS100- 100 Watt Power Supply for one TPIOOW 
£9.10 Module. Complete as illus. above. 
PS50- 50 Watt Power Supply for one TP5OW 
£6.86 Module. Similar to illus. above. 
Postage and Packing 50p each. 

PS U2- 40V. 250mA. Pre-amp.IDisco Mixer 
£2.95 Supply. P. & P. 25p. 

MVA01- Vol, Tone. Vol, Tone Controls. Ideal for RCA output transistors -150w device 2N6254 £4.50 Disco. Suitable for Mic I1P. Sensitivity TPIOOW 100 Watts r.m.s. continuous sine wave into 80. 60mV input into ion.: full power frequency P. & P.20p 2mV. Tone range +25dB at 12kHz to £15.18 response 10Hz-20kHz t 2d8. Hum and noise better than -75dB. T.H.D. at 100 Watts 1%. +20d8 at 40Hz. P. & P. This rugged circuit incorporates a special layer wound driver transformer to give increased AMF01- Auto Hic Over -ride for Disco use. Feed 45p. reliability under all conditions. Short and open circuit proof. An external heatsink area is £4.40 Deck and Mic Pre -amps in. Auto fade Illus, required. Just bolt on the module. P. & P. 20p O/P to main Amp. 30mV operating level. TP50W 50 Watts r.m.s. continuous sine wave into 8-15O. With 115 Watt RCA 2N3055 output Depth and Vol Controls. £10.36 transistors. Specification as TPIOOW. 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. N.P. ARRANGED THROUGH PAYBONDS 
DISCOTHEQUE MIXER FEATURING AUTO-FADE 

NM, 
Panel mounting Cut out 17 x 3 }ins. 

£22.00. P. & P. 50p. PSU £2.95 
Designed for the discerning D.J. 
of professional standard. Auto 
Fade is fitted as standard. 
Controls: Mic Vol, Tone. Over- 
ride depth, Auto Manual Sw. 
Tape Vol, L & R Deck Faders. 
Deck Volume. Treb. & Bass. 
H. Phon Vol, Selector. Master 
Vol, on/oH sw. 

HIGH POWER AMPLIFI- 
CATION 

Suitable for Disco, 
P.A., Guitar etc. 
Rugged circuit, rug- 
ged case, 

100 watt 
£60.50 
100 watt 
Slave 
£49.50 
50 watt 
£41.25 
P. & P. 
£1.00 

LIGHT MODULATORS 
Triac controlled. Safety isolating 
input transformer. 0.5 Watt 
sensitivity with controls. 
SILMB 3 1000 Watt outputs. 
£17.45 Bass, Mid & Treb. 
S2LMB 1 1500 Watt output. 
£6.47 Operates on all fro - 
P. & P. quencies. 
30p Now with RCA 

TRIACS. 
ALL TUAC KITS ARE SUPPLIED E I MY 

D DIAGRAM 
WIRING INSTRUCTIONS 

ÑCLÚDÉ 
pT57ANDICNRCUIT 

O 

LARGE P AS 
RIES 

S.A.E. WITH ALL 
I 

GALL 

TUAC 
LASS F®RÉPC BÓÁRDÁÑDIÑDIIDUALLTESTED 
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MAPLIN ELECTRONIC SUPPLIES 
*RETURN OF 
POST 

3 RD EDITION NOW AVAILABLE 
SERVICE 

® Send for your copy of this beautifully produced fully 
illustrated catalogue and we will forward it to you 
by return of post. Please send 9p in stamps. 
Everything guaranteed brand new marked by manufacturer MAPLIN: Projected site of London's 

third airport. 

RESISTORS 
Carbon film 5% from 
IS) to IMS2, 10% 
from IMS2, 1.2MS) 
to 10MS2. 512 series, fW 1p; W I.2p. 
Metal Oxide 2% 
100 to IMS). E24 
series ¡W 4p. 
Also 1 W, 2f W, 5W, 
IOW types stocked. 

7 SEGMENT 
DISPLAY 

Minitron 3015F 
£1.98 each. 

POTENTIOMETERS 

Miniature carbon 
track with fin. 
spindles. 5kS2, 101<0, 
25ko, 50kS2, 100 
kS2, 250kO, 500ks2, 
1MS), 2MS). 
Log or lin (and lid) 
lin), I2p. 
Log or lin with 
switch 23p. 
Dual gang less 
switch 38p. 

THE OTHER DAY WE RECEIVED A WIRE 
It was too long+Stop+so we cut it with a pair of our 
5 inch diagonal nippers+stop+fully insulated handles+ 
stop+they make a clean cut at only El .40 a pair +stop+ 
then we had to strip to the bare copper without a nick + stop+our fully adjustable strippers will strip cleanly any 
size wire from 12 S.W.G. to 26 S.W.G. with no nicked 
wires even if its stranded + stop+real value at only 54p 
a pair +stop +finally the wire had to come to an end so 
we terminated it with our 5}' long nosed wiring pliers+ stop+their slender jaws are gap free and the fully in- 
sulated handles are gently tensioned apart by leaf springs 
+stop+irresistable at only £1.98 a pair+stop+so the 
next time you get a wire you'll know what co do, won't 
you? 

8 pin 
741C 36p1 

Op Amp 

14 pin 741C 459. 
70V r.m.s. I 8A full 
wave bridge recti- 
fier. 
REC 41A £1.06 
DIODES I N914 4p, 
BAXI3 5p, IN4001 
6p, I N4002 61p 
I N4003 7p, I N4004 
7=,p, IN4005 Sp. 
I N4006 8f p, I N4007 
9p. 

SEMI- 
CONDUCTORS 

We stock a large 
range of transistors 
and I.C.s, for details 
please see our 
catalogue. LOOK! 
These popular de- 
vices at amazingly 
low prices. BC107/8/ 
9 10p each. BCI69C 
12p. BFY51 16p. 
TIS43 (SS43) 28p. 
2N706 10p. 2N2646 
459. 2N3055 49p. 
2N3819 24p. 

DIN PLUGS. 3 pin, 9p 5 pin A (180°), 
5 
DINnSOCKETS.l3 pin,ch. 5 pin A, 5 pin B, 
7p each. 
DIN LOUDSPEAKER. 2 pin plug, 8p. 
Socket 6p. 
JACK PLUGS standard fin plastic 
barrel, 13p, Stereo, 25p. 
Bright metal barrel, 17p. Stereo, 29p. 
jack sockets standard fin open type 
10p, Moulded 2 break lip, Moulded 
stereo 3 break I8p 

SPECIAL IC, for organ builders, 
7 stage frequency divider in one 14 pin 
DIL package, £2.63 or special price 
for pack of 12, £25. 
Why not ask us to slip a data sheet in 
with your catalogue. 

ROTARY SWITCHES 
Adjustable stop. I pole 2-12 way, 
2 pole 2-6 way, 3 pole 2-4 way, 4 pole 
2-3 way. Only 24p each. 

NUDES! 
Clothe those naked projects with our 
superb instrument cases. We are sole 
distributors of the 

Centurton 
range, designed for the professional 
market, now available to you at 
special low prices. S.A.E. please for 
free illustrated leaflet. 

HARDWARE 
Wide range of nuts and bolts, platted 
brass and nylon types plus solder tags, 
shakeproof washers, etc. 
SOLDER 10 metres of 22 gauge multi - 
core, 20p. 
Insulating sleeving 3 sizes, 6 colours. 

MISCELLANEOUS 
LT700 Eagle sub -miniature O/P trans- 
former 1200/552 200mW max., 35p. 
Slide switch DPDT, 12p Miniature 
Push to make non -locking switch 12p. 
Silicon grease in special dispenser, 
20m1, 38p. 

SEE OUR CATALOGUE 
for details of how you can 
obtain LI worth of com- 
ponents. 

ABSOLUTELY FREE 

V.A.T. Please add 10% V.A.T. to final total. 
Orders and enquiries for catalogues to 

MAPLIN ELECTRONIC SUPPLIES, 
P.O. Box 3, Rayleigh, Essex 5S6 8LR 

Postage and packing FREE in U.K. But we have to ask you to send, a 
'Op handling charge with order under SOp. 
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SANSEI TEST EQUIPMENT 

10 IN ONE MINI LAB 
10 instruments in one. Including 
AC & DC Voltmeter, Ohm Meter, 
etc. 

£11.95 including 

SIGNAL 
TRACER/ 
INJECTOR 
Designed to 
receive audio 
frequency, built in 
amplifier with high 
gain of 60dB. 

£11.55 
including 
VAT & P.P. 

SIG MITTER 
Powerful trouble 
shooting signal 
injector. Model 
SE260. 

£2.20 
including 
VAT & 

P.P. 

`I Associates Ltd. 

DC POWER SUPPLIES 
Regulated power supply variable up 
to 15V 0.5A. Model SE800 ... ideal 
for development work. 

£11.00 including 
VAT & P.P. 

NEW 
HIGHLY SENSITIVE 
MULTITESTERS 
Model M650 with mirror scale. x7.70 

VAT 
including 

oil & P.P. 

Cricketfield Lane, Bishops Stortford, 
Herts. Tel. 0279 56347 

CASED AMPLIFIERS 
Polished wooden cabinet 
14 x 13 x 9" with hinged 
lid containing a sensitive 
(20µV) 4 -valve amplifier with 
tone and volume controls, 
giving about 3 watts output 
to the 7 x 4" 30 speaker. 
Also a i:non-standard single 

d motor tape deck. Easily con- 
verted to record player, 
guitar practice amp, baby 
alarm, etc. Supplied in good 

working condition with circuit diagram. Mains operated. Only 
£3 (LI up to 200 miles, £1.20 over). Special cassettes £1 (25p). 
Spare heads 40p. Damaged machines from LI .50 to callers only. 
Tested amplifier chassis, 2 x ECC83, EL84, EZ80, £1.65 (35p). 

COMPUTER PANELS 
Type A: 4 0C35, 4 GETI03, etc. 50p; Type D: 4 0C36, 8 GET103, 
etc. 60p. (5p ea); Type E: 4 0C29, 4 ACY19, 8 other Transistors, 
4 Trimpots, 35 Diodes, etc. £I (I0p). Parcel of 12 top quality 
boards £2 (2Sp), 7lb of lower quality including some broken f2 
(40p), 56íb £12 (c.o.). Boards from 5p to callers. 

lib BARGAIN PARCELS 
Hundreds of new components -capacitors, resistors, switches, 
crystals, pots, PR boards, etc. Outstanding value £1.65 (35p). 
500 assorted resistors, good selection fl (I5p); 40 asstd pots f) 
(25p); 300 asstd capacitors, all types £I (25p). Heavy duty heat 
sinks 6 X 5 x 3".- Wt. 3lbs with 2 power transistors, 0C36 or 
2N1146A fl (25p), Large selection of panel meters for callers. 
Audio oscillator 50Hz-20kHz, BFO No. 8 £10; RF Signal generator 
Marconi TF144G 85kHz-25MHz from £12. Oscilloscopes in stock. 
741C 7099 or 8 pin DIL 32p; B0107-9 14 for fl; 2N3055 35p. 
Veroboard in stock. Post 'in brackets, small parts 3p. VAT NOT 
INCLUDED. SAE List, details. 

GREENWELD ELECTRONICS (PW4) 
24 Goodhart Way, West Wickham, Kent. SHOP AT 
21 Deptford Broadway, SE8 (Next to old cinema). Callers 
most welcome. Tel: 01-692 2009. 

FIRST TIME EVER 
at £42.50 

Solantron CD711S.2 
Double Beans 

Oscilloscope d.c.-9MHz; 3mV- 
cm; trigger delay; crystal call/ 
brator; 41n flat faced tube. In 
good working condition. Carriage 
£1.50. 

SOLARTRON CT 316 
(0300 range) 

DC to 6 mcs. 3" tube. TB up to 
0.75 micro secs per centimeter. 
Built in calibrator. Size 84," x 
11"x 20". Price £22.50. Carr. £1.50 

MARCONI VALVE 
VOLTMETER type TF 958 

(CT208) 
DC to 100 mcs. 5" mirror backed 
meter complete with probe, leads 
etc. £12.50. Carr. £1.25. 

GRATICULES. 12cm x 14cm in High 
Quality plastic. 30p ea. P. & P. 5p. 
MODERN TELEPHONES type 706. 
Two tone grey, £3.75 ea. The same 
but black, £2.75 ea. P. &. P. 25p ea. 
Also TOPAZ YELLOW£4.50 ea. 
P. & P. 25p. 
STANDARD GPO DIAL TELE- 
PHONE (black) with internal bell, 
87p ea. P. & P. 50p. Two for £1.50. 
P. & P. 75p. All telephones complete 
with bell and dial. 

20Hz to 200kHz WB 
SINE AND SQUARE GENERATOR 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use. 9V supply required. £6185 
each. P. & P. 25p. (Not cased, not 
calibrated.) 
MOTOR MIN SYNCHRONOUS 
Size 11"x 2" x 3. 240V operation 3.6 
RPM 25p each. P. & P. 5p. 
5 MOVING COIL METERS various 
£2 P. & P. 37p. 

WOBBULATOR 
Sweeps 8 to 45MHz ready to use. 
6.3V a.c. required. £9 each. P. & P. 
25p. (Not cased, not calibrated.) 
CAPACITOR PACK -50 Brand new 
components only 50p. P. & P. 17p. 
POTS -10 different values. Brand 
new -50p. P. & P. 17p. 
COMPONENT PACK consisting of 
2.2 pole 2 amp push on/off switches; 
4 pots, various, brand new; 250 
resistors* and 4watt, many high stabs, 
etc. Fine value at 50p per pack. 
P. & P. 17p. 
P.C.B. PACK S á D. Quantity 2 sq 
ft -no tiny pieces. 50p plus P. & P. 
20p. FIBRE GLASS as above £1 
plusP. & P. 20p. 
5 CRYSTALS 70 to 90kHz. Our choice, 
50p. P. & P. 15p. 
Matched pairs, 50p per pair. P. & P. 
15p. 
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. 
ELECTRONIC TIMER UNITS - 
wall or bench mounting -2 Hybrid 
timer boards may be removed leaving 
excellent 12V battery charger; d.c. 
Power supply, etc. Price only £2.50 
incl. carriage. 
AMERICAN SCOPE type USM24. 
A 10 meg scope -all min valves 
complete with circuit diagram. Mains 
input 115 volt 50 cycles therefore 
£20.00. With Step-down transformer 
£2250. Carr. £1.50. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New 
38p ea. Holder 1p ea. Information 5p. 
PHOTOCELL equ OCP71-13p ea. 
PHOTO -RESIST type Clare 703. 
Two for 50p. 

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

PLEASE ADD 10% V.A.T. 
Open 9 a.m. to 7 30 p.m. any day. 

ILTMEAO L 
BERKS. 

(rear Tech. College) Tel.: Reading 582605/65916 
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BIPREPAK 
,AUDIO BARGAINS, 

8 TRACK 
ONLY £11 
incl. P. & P. and VAT 

The latest B.S.R. 8 Track cartridge Replay Deck. Ready to install in your Hi-Fi Stereo System. This unit comes complete with Hi Gain Stereo Pre -Amplifier, 
4 -Programme Indicator Lamps, Track Selector Switch, all. leads and plugs, etc. for 230 volt A.C. mains operation. 

5W & IOW AMPS 
5WONLY£1.98 

low ONLY £2.49 
incl. P. & P. and V.A.T. 

Specification: - 5 Watt 10 Watt 
Nominal Volts 12-14V - 25-30V Into 3 Ohms 5W 10W Into 8 Ohms 2W 10W Into 15 Ohms 

WTypical Distortion .5% 5 Freq. response at 3dB 10Hz to 30KHz 10Hz to 30KHz Sensitivity (Typically) 20mV 20mV Full power consumption (30 Ohms) 650mA 580mA Size 2*" x 1f" 2f" x 1f" 
The 5W matchbox sized amplifier will run satisfactorily from a 12V car battery. Can also be used for portable voice reinforcement such as public functions where mains supply is not accessible. A small mains unit kit is available. 
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. 

Cheapest in the U.K. Built and tested 

STEREO DECODER 

£405 
Incl. P. & P. and VAT A ready built unit, ready for connection to the I.F. stages of your existing FM Radio or Tuner. A tell tale light can be con- nected to show the presence.of a Stereo transmission and correct operation. 

The Unit is in the form of á small printed circuit, and no further alignment is necessary, as all preset adjustments have already been carried out at the factory. 
It is recommended that a L.E.D. is used as the indicating light and a suitable device is available from us at 36#p. %Supplied with all necessary instructions. 

MIMI B - ti M Mall - -- 
Ienclose £ for 8 Tracks/ 5W 

'Amps./ insert quantities and delete those not applicable.) 
10W Amps./ Decoders (Please 

Name 
IAddress 

' BiPREPAK Westclifi2on-Sea Esset x SSO 9DF t 
IL Co. Regn No.820919 Tel: Southend (0702) 46344 mil IIII aim ma mu su am in aim ism imo 

Would you spend 
an hour a day 

to earn more money 
in Electronics - 

Television -Radio? 
If you're willing to give up one hour or more a day 

we can help you get into the lucrative growth industries of 
electronics, television, radio. 

And if you're already in, we can help you get on! 
With our know-how and our wide experience in teach- 

ing, plus your determination to study, we can turn your 
interest into the technical knowledge you need for success. 
Once you've got the qualifications you need, you'll be in a 
good position to take full advantage of the opportunities 
which exist today in all fields of electronics - in television 
(colour and black/white) and in radio. (We teach you the 
theory and practice of valve and transistor portable cir- 
cuits while you build your own 5 valve receiver, transistor 
portable and high grade test instruments). 

With ICS you study at home - at your own pace, when 
you choose, in the time you've got available. Your ICS 
tutors will give you all the help and encouragement you 
need to pass any exams you want to take. 

Don't waste another day. Take your first step now 
towards a better paid, more assured future. Send for your 
FREE Careers Guide today. 

ICSyour key to the door 
of opportunity 

f Tick or state subject of interest and post to: 
International Correspondence Schools, Dept. 232T. 
Intertext Bouse, Stewarts Road, London $W8 4UJ. 

Subject of interest 

Society of Engineers Graduateship (Electrical Engineering) 
C & G Telecommunications Technicians Certificates 
C & G Electrical Installation Work 
C & G Certificate in Technical Communication Techniques 
MPT General Certificate in Radio Telegraphy 
Audio, Radio & TV Engineering & Servicing 
Electronic Engineering, Maintenance, Engineering 
systems, Instrumentation & Control systems 
Computer Engineering and Technology 
Electrical Engineering, Installations, Contracting, Appliances 
Self -build radio courses 

Name 

Address 

Occupation Age 

I Accredited by the Council for the Accreditation of Correspondence Colleges ai 
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Sinclair Project 60 
Now -the Z.50 Mk.2 
with built-in automatic 
transient overload protection 

When originally introduced, the Sinclair Z.50 proved how it was possible to 
design and produce a popularly priced modular power amplifier having 
characteristics to challenge the world's costliest amplifiers. Many thousands of 

Z.50's are now giving excellent service day in, day out. But we have also learned 

that constructors do not always use their Z.50's ideally. That is why we have 

introduced modifications whereby risk of damage through mis -use is greatly 
reduced and performance further enhanced. The Z.50 Mk.2 has improved 
thermal stability, more accurately regulated D.C. limiting to ensure more 

symetrical output voltage swing and clipping and still less distortion at lower 
power. Z.50 Mk.2 is compatible with all other Project 60 modules, and may be 

incorporated to advantage in existing systems. Eleven silicon epitaxial planar 
transistors are now used, two more than in the original Z.50: circuitry has been 

re -designed, making this versatile high performance amplifier better than ever. 

Z.30 the power 
amplifier for quality and 
economy 

with 
free 
manual 

£4.48 

The Z.30 provides excellent facilities for 
the constructor requiring a high fidelity 
audio system of less power than that 
available from Z.50's. Using a power 
supply or 35 volts, Z.30 will deliver 15 
watts RMS into 8 ohms, or 20 watts RMS 
into 3 ohms using 30 volts. Total harmonic 
distortion is a fantastically low 0.02% at 15 
watts into 8 ohms with signal to noise 
ratio better than 70 dB unweighted. Input 
sensitivity 250mV into 100K ohms. Size 
80x57x13mm(3áx2;x Z.30, Z.50 
and Z.50 MK.2 modules are compatible 
and interchangeable. 

Brilliant new 
technical specifications 
Input impedance 100 KO 

Input (for 30w into 8o) 400mV . 

Signal to noise ratio, referred to full o/p at 
30v HT 80dB or better 
Distortion 0.02% up to 20W at 80. See curve 
Frequency response 10Hz to more than 
200 KHz±ldB 
Max. supply voltage 45v (4n to 812 speakers) 
(50v 1552 speakers only) 
Min. supply voltage 9v 
Load impedance - minimum : 40 at 45v HT 
Load impedance- maximum : safe on open 
circuit 

Guarantee 
If, within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd., you are dissatisfied with it, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co-operation with 
Sinclair Radionics Ltd. 

Each Project 60 module is tested before leaving our factory 
and is guaranteed to work perfectly. Should any defect arise 
in normal use, we will service it at once and without any 
charge to you, if it is returned within two years from the date. 
of purchase. Outside this period of guarantee a small charge 
(typically 61.00) wig be made. No charge is made for 
postage by surface mail. Air Mail is charged at cost. 

0 004 
41 01 1 2 I. 6 0 10 30 30 50 A 100 

WATTS INTO tO Ar 45 Hr 
AND AT 1 102 

with free 
manual 

£5.48 

Typical Project 60 applications 
System The Units to use together with Units cost 

Simple battery 
record player 

Z.30 Crystal P.U., 12V battery £4.48 
volume control, etc. 

Mains powered record Z.30, PZ.5 
player 

Crystal or ceramic P.U. £9.45 
volume control, etc. 

12W. R MS continuous 2 x 2.30s, Stereo Crystal, ceramic ormag. £23.90 
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. 
average needs 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high 
performance) speakers 

2 x 2.30s, Stereo High quality ceramic or 
60; PZ.6 magnetic P.U.. F.M. 

Tuner, Tape Deck, etc. 

£26.90 

80W. (3 ohms) RMS 2 x Z.50s,,Stereo 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
R MS into 8 ohms) 

As above £34.88 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 
transformer etc., controls 

F.M. Stereo Tuner (25) & A.F.U. (£5,98) maybe added as required. 

SINCLAIR RADIONICS LTD., R.O. London Road, St. Ives, Huntingdonshire, PE17 4HJ (Phone St. Ives 4311) Reg. No. 699483 England 
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the world's most advanced high fidelity modules 
Stereo 60 Pre-amp/control unit 

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really 
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve f 1 dB:20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching: within't dB. Tone controls: TREBLE+12 to-12dB at 10KHz: BASS 
-I-12 to -12dB at 100Hz. Front panel :brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. 

Built, tested and guaranteed. £9.98 

Project 60 Stereo F.M. Tuner 

The phase lock loop principle was used for receiving signals from space craft because of its vastly 
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan- 
tastically good results, Other advanced features include varicap diode tuning, printed circuit coils, an 
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between 
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
know. Stereo broadcasts áre received automatically, a panel indicator lighting up as the stereo signal 
is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 
SPECIFICATIONS -Number pf transistors: 16 plus 20 in I.C. Tuning range:87.5 to 108MHz. Sensitivity: 
7µV for lock -in over full deviation. Squelch level: Typically 20µV. Signal to noise ratio: >65dB. Audio frequency response: 10Hz - 15KHz (±1dB). Total harmonic distortion: 0.15% for 30% modulation. Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum Operating voltage: 25-30VDC. Indicators: Stereo on ; tuning. Size: 93 x 40 x 207mm. 

Built and tested. Post free. £25 

Super IC 12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi-fi 
constructors with the IC.10, the first time an IC 
had ever been made available for such purposes, 
we have followed it with an even more efficient 
version, the Super IC.1 2, a most exciting advance 
over our original unit. This needs very few ex- 
ternal resistors and capacitors to make an 
astonishingly good high Jidelity amplifier for use 
with pick-up, F.M. radio or small P,A. set up, etc. 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran- 

sistor circuit contained. within a 16 lead DIL 
package, and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6-852. Frequency Response: 5Hz 
toi00KHz-i i dB.Total Harmonic Distortion: 
Less than 1%. (Typical 0.1%) at all output 
powers and frequencies in the audio band (28V). 
Load Impedance: 3 to 15 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90dB (1,000.000,000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: .8mA at 28V. Size: 22x45 x 28mm in- 
cluding pins and heat sink.. 
Manual available separately 15p post free, 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free 

Power Supply Units 
The new 
PZ.8 Mk.3 

The most reliable power supply unit ever made 
available to constructors. Brilliant circuitry makes 
failure from over load and even direct shorting of 
the output impossible. This is due to an ingenious 
re-entrant current limiting principle which, as far 
as we know has never before been available in 
any cpmparable unit outside the most expensive 
laboratory equipment. Ripple and residual noise 
have been reduced to the point of almost total 
elimination. This is, of course, the perfect unit for 
Project 60 assemblies, particularly where the new 
Z.50 MK.2 amplifiers are used. Nominal working 
voltage -45. 
PZ.8 Mk.3-£7.98 
(Mains transformer, if required) £5.98 
PZ.5 30v. unstabilised 

(not suitable for Project 60 tuner) £4.98 
PZ,6 35v. stabilised 

(not suitable for IC. 12) £7.98 

the easy way to 
buy and build 
Project 60 
without 
soldering 
Project 605 in one pack contains: one PZ.5, two 
Z.30's, one Stereo 60 and one Masterlink, which 
has input sockets and output components 
grouped on a single module and all necessary 
leads cut to length and fitted with clips to plug 
straight on to the modules thus eliminating all 
soldering. 

Complete with comprehensive 
manual, post free 
All you need for a superb 30 watt 
high fidelity stereo amplifier 

£29.95 

Order form 
Please send 

I enclose cash/cheque/money order. 

Name 

Address 

PW7 
SINCLAIR RADIOÌJICS LTD., R.O. London Road, 

St. Ives, Huntingdonshire, PE17 4HJ 

ADD 10% V.A.T. ON PRICES ON PAGE OPPOSITE AND ABOVE 
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Practical Wireless Classified Advertisements 
Classified advertisements 10p per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Books and Publications 

Radio BOOKS 
Handbk of Transistor Equiv and Substitutes 45p 
Handbook of T sted Transistor Circuits . , 45p 
Rad & Electr Colour Codes and Data Chart 20p 
Hi Fi, PA & Dis o Amplifier Design H'bk 80p 
Boys Bk of Cry tal Sets and Simple Circuits 23p 
How to make FM & TV Aerials, Bands 1,2,3 23p 
Radio Servicing for Amateurs 25p 
High Fidelity Loudspeaker Enclosures 45p 
Practical Tape Recording Handbook 35p 
Practical Stereo Handbook 35p 
Practical Radio Inside Out 45p 
Transistor Circuits -Manual No. 1 20p 
Transistor Circuits Manual No.2 20p 
Coil Design and Construction Manual 35p 
Radio TV and Electronics Data Book 30p 
Transis Circuits for Radio Controlled Models 45p 
Pratt Transistor Audio Amplifiers, Book 1 25p 
Transistor Tust Equip and Servicing Manual 30p 
Handbook of Simple Transistor Circuits 40p 
Modern Transistor Circuits for Beginners 45p 
Sound and Loudspeaker Manual 55p 
Resistor Colour Code Disc Calculator 15p 
Manual Transistor Audio Amplifiers 45p 
Practical Car Radio Handbook 35p 
Radio TV and Industrial Tube & Valve Équiv 45p 
Practical Transistor Novelty Circuits 45p 
Television Servicing Vol. 1 95p 
Television Servicing Vol. 2 95p 
Television Servicing Vol. 3 70p 
Television Servicing Vol.4 ggyp 
Using an Oscilloscope 80p 
Servicing Transistor Radio Receivers 85p 
Television Timebase Circuits £1.10p 
Pal-D Colour Receiver Questions & Ans 78p 

All prices include postage & packing 
FREE lists of other titles avail on re. uest. Send to: 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

DENCO CLACTON LIMITED 
355.7.9 Old Road 

Clacton -on -Sea, Essex 

Catalogue 20p post paid 
S.A.E. all enquiries 

TRANSISTOR DATA 
THE. INTERNATIONAL TRANSISTOR 

DATA MANUAL 
1973 EDITION is now ready. Data on upwards 
of 18,000 transistors of international orgin. 
£ 6.20 in the U.K., £ 6.90 elsewhere, includes 

surface mailing. Brochure available. Order 
direct from 

SEMICON INDEX LTD.. 
Freepost, IVokingham, Berks. RG11 SAY. 

COMPONENT PROBLEMSP 
-write to us for our free catalogue. 
Send a stamped addressed envelope to 

Dept. PWI, 
J. T. EDEN ELECTRONICS, 
P.O. Box 5, 
LANCASTER, LAI 3HZ 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

+ 35p ca 

ITV, 
auct 

8.213/W 
& Colour 
Guaranteed 

Perfect Pictures. 
Save Us. We supply 

this genuine U.H.F. 

aerial for only £2.20, can 

he fitted outside or inside. 
Quality made technically 

advanced design. Precision 

grid reflector eliminates ghosting. 
Complete with clamp, instructions 

advice. Money Back Refund. 
Wall/Caravan Bracket 25p. Low Loss 

Cabe lop per yard. Plug 8p & FREE 

with order maps & channel reference 
of all Radio & TV Transmitters. 
SEND DIRECT TO DEPT. PW10 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADING I nERlatsILTD- 
the quaky Aerial specialets 

BAINES FOR HIGH FREQUENCY AERIALS 
Multibeams by J. Beam 
MBM 18 £2.90, MBM 30 £3.90, MBM 46 £6, 
MBM 70 £ 11, LBM 2 £ 5.25. 
Stereobeams by J. Beam 
SBM 1 £2.10, SBM 2 £2.80, SBM 3 £4.20, 
SEM 4 £4.60, SBM 6 £6.95, SP 15 Loft Kit 
42p. Stacking Kit £2.10. Rotators '£22. 
Masthead Amplifiers £5.75, Wideband £7.75, 
Setback £3.75. 
Accessories: Large SAE please. VAT add 101. 

Postage paid on all aerials 
11 Dale Cres, Topton, Chesterfield S42 6DR. 

Telephone 863755. 

Ladders 
LADDERS 2412 ft £9.80. Carr 80p. 
(Please add 10% V.A.T. to total order). 
Leaflet. Home Sales Ladder Centre, 
(WLS) Haldane, Halesfield (1) North, 
Telford, Salop. Tel: 0952 586644. 

Situations Vacant 

MEN! 
£50 p=w, can be yours 

Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct -from - 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500+p.a. 
After training, our exclusive ap- 
pointments bureau-one of the 
world's leaders of its kind-intro- 
duces you FREE to world-wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London Computer Operators 
Training Centre 
Pl, Oxford House 

9-15, Oxford Street, W.I. 
Telephone: 01-734 2874 

127, The Piazza. Dept. Pl, 
Piccadilly Plaza, Manchester I. 

Telephone: 061-236 2935 

Computer 
Commissioning 
Engineers 

Resulting from our expansion programme, our 
Quality Control Department have vacancies in 
Letchworth and Stevenage factories for Engineers 
to commission and test computer equipments 
before delivery to the customer. 

We offer attractive conditions and salaries to 
applicants who should have practical experience in 
fault finding and testing of complex electronic 
equipment. Whilst qualifications to ONC 
standard are desirable they are not essential. 

Housing may be available for applicants living 
in the Greater London Council's area. 

Write for an application form, quoting 
reference PW412M to Area Personnel Recruitment 
Officer, ICL House, Broadway, Letchworth, 
Herts SG6 3PG. 

International 
Computers 

1CL 
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Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) Only 40p each 

" PLEASE- ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned if service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order or phone 01-458 4882 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free Fault -Finding Guide. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio, 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. enquiries. Telray, 11 Maudland Bank, Preston. 

Wanted 

WE BUY New Valves, Transistors and clean new components, large or small quantities, all details, quotation by return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 
Yorkshire. 

For Sale 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy - combe Rd., Richmond, Surrey. TW9 
2EQ. 01-948 3702. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW. 
NEW MILLS, Stockport. 

LARGE QUANTITY Test equipment, 
receivers, transceiver, meters, variacs, 
P.S.U.S. over 1,000 items for imme- 
diate disposal. S.A.E. Plus 25p re- funded on. purchase over £2.00. F. J. C. 
Colnemill, Alvington, Lydney, Glos. 

FOR SALE 
UK Distributor "W2AU" baluns, antenna hardware, toroid cores also Electro -Voice microphones plus more. Large S.A.E. T.M.P. (Electronic Sup- plies) admin address, (Dept. PW), 3 
Bryn Clyd, Leeswood, Mold, Flint - shire, CH7 4RU. 

Educational 
RADIO, TV, RTEB Certs., City and 
Guilds, Computers, Radio Amateurs 
Cert., Practical Electronics (with kit). Thousands of successes. Details of home study courses and illustrated book-FREE. BIET (Dept ZL BPW 30), Aldermaston Court, Reading RG7 4PF. Accredited by CACC. 

CIE, AMSE, City & Guilds, etc. Thousands of exam successes. Postal courses in all branches of Engineer- 
ing. Prospectus FREE. State subject of interest: BIET (Dept ZL BPW 41), Aldermaston Court, Reading RG7 4PF. Accredited by CACC. 

GO TO SEA as a Radio Officer. Write: Principal, Nautical College, Broad - water, Fleetwood FY7 8JZ. 

Receivers and Components 

PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. AU 63V d.c. 
0470F: f5% 80p; #2% 40D; *I% 60D 100F: +5% 40p; t2% 60D; áo1% SOD 
2'9µF: 

- 

*5% 
5 % 0 5p; 

#2 % 80D; ±t % 70p 4'7 µ D; f2% 90P: *1%61.18 
O'BµF: t5% 95D; f2%61.15; í1°ó61'b0 100F: i5% 6110; f2% 8140; *1%61E0 150F: ±S%6100; f2%6210; ±1%62.70 
TANTALUM BEAD CAPACITORS- 
Values available 0. 1, 0.22, 0.47, 1 0, 2.2, 4.7, 
6811F at 35V, 10AF 25V, 15µF 20V, 22µF 
15V. 330F 10V, 474F 6V, 100µF 3V-all 
at 9p each; 6 for 50p; 14 for CI. Special pack 
6 off each value (78 capacitors) £5. 
NEW*-TRANSISTORS. BC107, BC108 
BC109, All at 9p each; 6 for Sop; 14 for £1. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. AFI78- 
35p each or 3 for C95p. 
POPULAR DIODES 1N914 -7p each, 8 for 
Sop; 18 for CI. íN916 -9p each, 6 for 50p, 14 
for CI. IS44-Sp each, I I for 50p, 24 for CI. All brand new and marked. 
NEW LOW PRICE -400 mW Zeners 
Values available4.7, 56, 6.8, 7.5, 8.2, 9.1, 10, 11, 
12, 13.5, 15V. Tel. { 5% at 5 mA. All new and 
marked. Price 9p each, 6 for 50p, 14 for CI 00 
Special offer 6 off each voltage (66 zeners) £4.25 
RESISTORS. Carbon film iW 5%. Range. from 2.20 to 2.2M n in 012 series, i.e. 10, 12, 15, 18, 
22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, low noise. All at Ip each; 8p for 10 of any one value; 70p for 100 of any one 
value. Special development pack -10 off each 
value 2.2ft to 2:2M n (730 resistors) £5. 
440V A.C. CAPACITORS. 0. IµF, size Ills x 
fin, 25p; 0.2511F, size lfin x lin, 30p; 0.47 
and 0.50F, size IIIin x fin, 35p; I 0µF, size tin 
x tin, 459; 2.0µF, size tin x 1 in, 75p each. 
SILICON PLASTIC RECTIFIERS I.5 Amp 
Brand new wire -ended 0027. IOOPIV at 8p each 
or 4 for 30p; 400PIV at 9p each or 4 for 34p; 
800PIV at 14p each or 4 for 50p. 
59 post and packing on all orders below £5. 

Please add 10%,eVAT to all orders. 
MARCOTRADING 

Dept.W.9. The Maltings, Station Road. 
Wem, Salop 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in jack socket for use with earphones or 
amplifier. 

Only £3.50 -Fp.&p 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p inc. VAT. POP free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. SS17 9DE 

BUILD THE 

TREASURE TRACER 

MK III Metal Locator 

Verb,' tentng 
Excellent senstfivity and stab'iluy 

Weighs only 22oz. 

Speaker and earphone operation 
Knocks down to only 12iin. 

Prebuilt search coil assembly 
Ministry approved design 
Thoroughly professional finish 
You only need soldering iron, screwdriver, 
pliers and snips 

Completely new design 

Send s.a.e. for leaflet 

cr,ev 
=taeted tl £13.75 kit 

Post 35p Post 25p 
MINIKITS ELECTRONICS, 35a LANGLEY DRIVE, WANSTEAD, 
LONDON £11 2LN. (mail order only) 

rompCs. ®Ia iEitiIn 
ALL BRAND NEW, no rejects 
Honey back warranty. 5V 
DIGITAL INDICATOR. 0-9DP 
socket and filter £1,45. LED 
TYPE 0" 0-00P DIL £2.25 ea. 
LIGHT EMITTING DIODES. All 
with data and panel clip. 
TIL 208 0" dia. 24p. Red I" dia. 
type 33p. Green 75p. INFRA 
RED beam LED £120. TOS 
GAS detector £1.69. ULTRA- 
SONIC TRANSDUCERS £2. 
DALO PCB resist marking pen 679, Copper board 
12" x 6" SRBP 40p Fee etch PAK 19p. 
INTEGRATED CIRCUITS: with data if required. 
IC LITE SWITCH: Photo amp/Trigger 40ma/11-20 
relay er T't't. 87p. Iril clue £110 

digital clock' 
3109,1.01 t)1 l',,, 4 or I, digit 12/24 tir, Chip 
with socket £13. 1'Cl3 £189. KIT £2149. 741 Dil 
8 pin 28p, 709 14p, Dil 28p, 748 29p, 710 33p. 152 
TIMER mono/astable use. clock 89p, REGULA- 
TORS: 1IA 5 to 20V £1.49. 723 57p. - 

RECEIVER ZN414 £1.09. Mini Rx kit £1.99. 1310 
stereo decoder for tuners £2.69. Kit £3.45. 
74N TTL: Gates 7400 etc. 159 ea. 7413 27p. 7441 
78p. 7447 31.09. 7490 59p. 7492 879. 74121 45p. 
OIL SOCKETS: New type 8/14/16 pin 13p. 
SEMICONDUCTORS: lA recta. 50V Sip. 400V Op. 
2N3055 alp. BC107 7p. BC108 7p. BC109 79. 
B0147/3/9 lop. ßC167/8/9 lap. BC177/8/9 15p. 
BC182/3/4 lop. BC212/3/4 11p. BCY70/72 lap. 
BD131/2 55p. BFY50/51/52 139. T1843 OJT 24p. 
2N706 lip. 2N2869 12p. 2N2926 OY Sp. 2E2646 49p. 
22,73053 17p, 2N3614 55p. 2N3702/3/4/6/6/7/8/9/10/11 
All 9p ea. PETS: 2N3819E 199. 2N3819 279. 
2N3823E 19p. ZENERS: B2788 813. SCR 406v: 
lA 29p. 
TRANSFORMER lA 6/12V £1. Resistors lfp. 
450 & 470 mini IF transformers-Set 3 40p. 
CAPACITORS: Dice 22pf to 0.1 et 3p. Electrolytic 
20V: 70, 50. 100 ,t 59. 7000 cf 15p. Presete Sp. I'UII;uv pnvI', lip ea ., r lip. Dual 39p. 

rake.® ign 1 22í 
Ito ail 9P4312voLTEL,°CI 
13" o Hatt tally bunt wtlh .Iltlun,-,. 131V £379. 
V.A.T. You must add 104E (1/101 to all prices. 
FREE CAT. S.A.E. Data slits. Sp ea. PAP. 80 CWO 

P.O. BO% 29, BRACKNELL, BERKS. 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V- 
0.47, 1, 2.2, 4-7, lOmfds.-4p. 22, 47- 
412p. (50V -5p.) 100-513p. (50V -7p.) 
220 - 6p. (50V - 9p.). Subminiature 
head -type tantalums 0-1/35V, 0.22/35V, 
0-47/35V, 1/35V, 2.2/35V, 4.7/35V, 
10/16V -8p. Mylar Film 100V-0.001, 
0.002, 0-005, 0.01, 0.02-2p. 0.04, 0.05-,- 
3p. 0.068, 0.1-312p. Polystyrene 63V. 
E12 series 10 pf. -1,000 pf. -2p. 1,200 
pf. -10,000 pf. -3p. Miniature Highstab 
resistors, 5%, E.12 series-Carbon Film 
13W 112-10Mí1 (10% over 1 Meg.) 
Metal Film 1a W 1012-2.2M0 and 1W. 
2712-10Mß all 34p each. Postage 8p. 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, capacitors, transistors, 
diodes, I.C., gang, pots, etc. Tremen- 
dous value. Send £1 -I- 10p P & P 
C.W.O. to Caledonian Components, 
Fosterton Firs, Strathore Road, 
Thornton, Fife. 
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TAPE 
HEADS 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stomp for lists: 

R.D.I. Ltd` 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NS 

S -N -CHANNEL FET* 3818E-£1 
Full specification devices complete with data end 
circuit details for building voltmeter, timer, ohm- 
meter, etc. 
Send 10p for full list of field effect transistors and 
other top quality translators available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road, Gerrard* Cross, Bucks. 

Mail Order only 

TV'S COLOUR TV'S 
Reserviced, perfect working order, repolished. 

78in. DECCA £110 
191n. GEC 2028 £115 
19in. THORN 2000 £120 
25in. DECCA £125 
251n, RBM PHILIPS £130 
25in. THORN 2000 £135 

One month comprehensive written guarantee. 
These are cash and collect prices. Delivery 

quotations by phone 

MONO UHF 
Fabulous TVs. No rubbish, from good source. 
Repolished cabinets. Many working. Recent tren- 
eiatoriaed models, Incl.: 

BUSH TV 148U, TV 166, 'TV 178 
PHILIPS style 70 and 210 
PYE & ECKO 868 chassis 
THORN 850. 1400, GEC Concorde Irons 

£12 each 
Valve UHF models inc.: 
BUSH push-button, THORNE 850, 
SOBELL, 1000, etc. from £5 

U.H.F. TUNERS 
For FERGUSON 850, 900 chassis but adaptable 
for most D/STO chassis £2.50 each, cwo postage 
included. Send s.a.e. for lists of tubes, tus, valves, 
etc. For England: 

TRADE DISPOSALS, 1043 Leeds Road, 
Bradford. Tel. Bradford 885870 

For Scotland: 
TRADE DISPOSALS; Unit 5, Peacock Cross 
INDUSTRIAL ESTATE, 32 Burnbank Road, 
Hamilton. Tel. Hamilton 29511/2 

ELEVEN BAND RADIO. SW1-4 (4.30 
MHz). Marine. LW, MW, FM. PB 
(76-86). Aircraft (108-136). PB (148-174). 
Battery/Mains. . BFO. AGC. Squelch 
Control. Output: 1.3W. 15in x loin x 
512 in, £66. Eight Band Model, with 
BFO, £42. Four Band, MW. FM. Air- 
craft. PB. £15. SAE. Full Lists. Lang- 
tons Radio, High Street, ROCESTER, 
Staffordshire, Tel. 388. 

L ROSLESS SERVICES 

GUARANTEED SEMICONDUCTORS 
FAST SERVICE -LOW PRICES 

AC126 lap BFX84 27p ZENER 
AC127 13s BFX85 34p DIODES 
AC128 lap B8X20 18P 400mW 0% 
BC107 Bp 2N930 22p 3.3 to 33 volte 
BC108 Op 2E1132 27p 12p each AF114 lap 
AFIlb 13p 

2N1711 25p 
2N2904 88p 1 watt 5% 

AF1l6 lap 2N2904A 4ßp all voltages 
AF117 13p 2N2905 44p 6.8 to 200 vvtts 
BCY71 35p '253708 9p 16p each. 

ALSO CAPACITATORS RECTIFIERS, ETC. 

PRICES INCLUDE VAT 

CASH .W.0 + P.P. 10p TO 
ROSLESS SERVICES 

PARNDON HALL- HAMSTEL ROAD 
HARLOW - ESSEX 

INTEGRATED CIRCUIT and FET 
modules for construction of low-cost 
receivers, converters, pre -selectors, 
etc. SAE details. -P. R. Colledge, Glen 
Tor, Torrington, Devon. 

TRANSISTOR AMPLIFIER 80p. Vol/ 
Tone Control Panel 75p. 465 K/CS IF 
Partel 75p. Wavechange-OSC Panel 75p. 
LW -MW Rod Aerial 25p. Colour Tele- 
vision. Croma Panels £3.50. IF Panels 
£3.00. EHT Tripler Panel £1.08. Con- 
trol Panel ON/OFF -I- Vol/Brightness 
Controls £1.00. Archer, 9 Pine Grove, 
Maidstone, Kent. 

"Globe -King" 
V.H.F. & SHORT WAVE KITS 
Precision standard, low cost valve and 
transistor Kits 10-350 .n. V.H.F. 80-180 
MHz. "Easy -Build" diagrams and sim- 
plifled instructions. For free literature 
send S.A.E. to sole manufacturers. 

(Overseas: Int. Reply Coupon). 
JOHNSON (RADIO) Est. 1948 

Shaw St, Worcester, WRI 300 

BRAND NEW FULL SPEC. DEVICES 
SATISFACTION 

OR YOUR MONEY BACK 
U.K. ORDERS -ADD 10% VAT to total 

MICROCIRCUITS: 709 24p; '710 36p; 723 
51p; 741 27p; 748 37p; PA230 60p; FET Op. 
Amp. £ 1.62. SOLDERCON IC PIN 
SOCKETS: 0.50 per sin. SOCKETS: 14 pin 
DIL HI or LO 12p each. RECTIFIERS: 1A: 
50V 3 p; 100V 4p; 200V 411; 400V 5p; 800V 
6p; 1000V 7p; ZENERS: BZY88C 2.7V to 
33V lop each. DIODES: IN916 4p; OAS() 6p; 
1N4148 4o. LED Panel Lamp with Bush and 
Data 24p, DALO PC RESIST PEN 68p, 
TRANSISTORS: 2N2926 BROWN 5p; 2N3053 
15p; 2N3055 35n; 2N3702 lop; 2N3704 lop; 
2N3810 26p; 2N4058 120; BC107A 8p; BC108B 
8p; ßC1096 8p; BC109C 8p; BCY70 15p; 
BFY50/51/52 15e. 0C44/45/71/72 12p; AF114/ 
5/6/7 14p; AC126/7/8 1213, 
Above prices on 12th June -Check our list. 

JEF ELECTRONICS (I -W9) 
York House. 12 York Drive, Grappenhall. 
Warrington, WA4 2EJ. Mail Order Only. 
C.W.O. P & P at cost. 10p min. List free. 

UNUSED RESISTOR and Capacitor Mixture 
Carbon and Wirewound ,', to 2 watt. Paper - 
Silver Mica-Metalised and Electrolytic. A 
useful workshop selection of 175 values. Our 
price 500 for £1.70 
Potentiometers, 20 assorted £ 1.10. 
Bargain parcels 141b for £2.50. No heavy 
chassis, all useful components, Resistors, 
Valves, Pots, Trimmers, Tag Strips, Rectifiers. 
Nuts and Bolts, Capacitors. Unbelievable value. 

Money back Assurance on all goods. 
676 Foxhall Road, Ipswich, Suffolk. 

TEXAN STEREO AMPLIFIER. De- 
signed by engineers of Texas Instruments 
Ltd., this superb amplifier is now available 
READY BUILT. Features include: 20 + 20 
watts at less than 0.1 per cent distortion 
scratch & rumble filters -and is fully guar- 
anteed. Send cheque/P.O. for MS- 50 inc. 
Louis James Electronics, 63 Southwell 
Road, Camberwell, S.E.S. Mail Order Only. 

20 FREE RESISTORS 
fW Carbon Film, any mix, with all Aug. Orders. 
ADD 10% VAT to Total. BRAND NEW FULL 
SPEC. COMPONENTS BC107B, BC108A/B/C, 
BC109B/C all 8p. BFY51 13p. BCY70 15p. 2N4058 
12p. 2N3819 25p. 2N3704 10p. 2N3702 10p. 2N3055 
35p. 2N2926GRN 9p. 0C45/71 10p. MICRO 741 27p. 
Diodes: 0A90 6p. 1N4148, 1N916 4p. Zeners 
BYZ88 ser. 8p. Tant. Bead Caps. Bp. Carbon Film 
Res. kW 5% 28p/50 Any Mix (220-2.2M) iskra kW 
35p/50 All E12 ser. Paks as Before. Money back if 
not satisfied. 

ADFONIC (PW). 
18 Yew Lane Ashley New Milton Hants 
BH25 5BA. C.W.O. P & Pat cost 10P, min 
Mail order Only. Lists Free. 

BUILD THE R.S. COMPONENTS (RADIOSPARES 
AUDIO AMPLIFIER. 
Combined I.C. Preamp and Power Atop incorporatin 
short. circuit and over, oltage protection. Output :in 
into 7-5 Power rei 12-18V nominally. Full circuit ant 
applications data supplied with each I.C. All additional 
components can be supplied by us if required. 
Single I.C. £3-25 (Mono). Pair £8.25 (Stereo). p o u OP 
Specially Designed P.U.B. (Stereo). 98p. p A p Ott. 

Beatsink. 25p ea. Senti to day to- 
DISCOSOUND CONTROL SYSTEMS, 

19 Nilverton Avenue. 
Sunderland 9112 7TS 

Co. Durham. 
Telephone: Sunderland 68725. 

BATTERY ELIMINATOR KITS. Our 
well-known Mini Mains Pack Kits 
now complete with drilled insulated 
base 32 x 55mm. Fits into space of 
most large transistor batteries. Easy 
wiring instructions. Safe, silent mains 
transformes-, silicon rects, smoothing 
capacitor, all top grade. For any ONE 
of these voltages (state which): 3V, 
300mA max.; 6V, 180mA; 9V, 120mA; 
18V, 60mA. £1.50 VAT included. By 
mail only, UK post 5p. Amatronix 
Ltd., 396 Selsdon Rd., South Croydon, 
Surrey CR2 ODE. 

TUNBRIDGE WELLS, Components 
from Teleservice, S.A.E. or call in for 
list. Special offers,, limited quantity: - 
Matched AD161/2 68p, 10 transistors 
similar 2N3702/3 unmarked 32p, 12 
1N914/6 29 unmarked, air spaced twin 
gang receiver tuning capacitors, un- 
used 50p, thin grey connecting flex 1p 
yd. Minmum order 40p post free, but 
add "10% VAT". 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 

Miscellaneous 

"AT LAST YOU CAN TRANSMIT AND 
FORGET ABOUT LICENCE EXAMINATIONS" 
because this Ministry approved transmitter/receiver 
kit does not use R.F. Your transmissions will be 
virtually SECRET since they won't be heard by 
conventional means. Actually it's TWO KITS IN 
ONE because you get the printed -circuit boards 
and components for both the transmitter AND 
receiver. You're going to find this project REALLY 
FUN -TO -BUILD with the EASY -TO -FOLLOW 
instructions. An extremely flexible design with 
quite an AMAZING RANGE -has obvious appli- 
cations for SCHOOL PROJECTS, LANGUAGE 
LABORATORIES, SCOUT CAMPS, etc. 

GET YOURS! SEND E5í80 (inc. VAT) NOW 
'(S.A.E. for details)' 'MAIL ORDER ONLY' 
TO: 'BOFFIN PROJECTS' 

DEPT. KW2010 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

GLASS FIBRE P.C. BOARD. Large 
supplies available ',sin single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot). in double sided one ounce 
copper 1p persq. inch (under 1 ft.) 
£1 per sq. ft. (over 1 foot). Please add 
lop per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small - 
worth Lane, Garboldisham, Diss, Nor- 
folk. 

CONSTRUCTION AIDS -Screws, nuts, 
spacers etc., in small quantities. Alu- 
minium panels punched to spec. or 
plain sheet supplied. Fascia panels 
etched aluminium to individual re- 
quirements. Printed circuit boards - 
masters, negatives and boards, one-off 
or small numbers. Send 6p for list. 
Ramar Constructor Services, 29 Shel- 
bourne Rd., Stratford on Avon, 
Warwks. 

DIMMER SWITCH 
200, 300 AND 500 WATT TYPES 

Separate on -off switchfrom the brightness control 
so that the light can be switched without need to 
re -adjust the dimmer. Ideal for television room, 
dining room, bedroom or for that romantic 
occasion. 250V 50-60Hz. Takes about 2 mins to ft. 
Can be used on two way switches. 
100W £3.70 plus 10p 
200W £4.10 postage and 
300W £4.75 packing 
Also available SPEED CONTROLLER FOR 
DRILL etc. £7-'50. Plus 20p p.6, p. 

From LECTRON, Dept. 3, King Alfred Way, 
Battle Down Trading Estate, Cheltenham Gips 

HARDWARE -Screws, nuts, washers 
and other useful items in small quan- 
tities. Sheet aluminium to individual 
requirements, punched/drilled. Send 
6p for list. Samar Constructor Services, 
29 Shelbourne Rd. Stratford -on -Avon, 
Warwks. 
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Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra). 
Famous kits. e.g. waa-waa complete 
kit £2.95; Fuzz kit £4.75, auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules, 
musical novelties. etc. Catalogue 15p 
from D.E.W. Ltd., 254. Ringwood 
Road, Ferndown, Dorset. 

Build it in a BEC (Book End Chassis) 
BEC Standard cabinets (Illustrated) 
2 Styles in one cabinet. All cabinets in kit form, 
much easier to drill for pots. etc. prior to as- 
sembling. 
GB1 14"x6"x2" £3.25 
GB2 14`x7"x3" £3.50 
GB3 14"x9"x4" £3.75 
Post & Packing 40p. 
If required the cabinets 
assembled for 25p extra. 
The Bec Professional range illustrated in June 
1973 issue Pract. Electronics. 
G63IW with simulated wood top (PVC Bonded 
to metal) and alloy trim along bottom.14" x 9" x 4" 
size only £4.50. P. & P. 40p. 
GB/BT TYPE. Black front, alloy trim top and 
bottom, simulated black leatherette top (PVC 
Bonded to metal) 

GB1/BT 14"x6" x2" £3.95 
GB2/BT 14"x7" x3" £4.25 P P 40p 
GB3/BT 14"x9"x4" £4.50 

Stamped addressed envelope with enquiries 
please. 
H. M. ELECTRONICS (PW2) 275a, Fulwood 
Road, SHEFFIELD S10 3BD Telephone 55951 

can be supplied 

QUALITY KIT ASSEMBLY made easy 
by AMTRON big 

for illustrated 
g price reduction. 

Trio 9R59DS, Jß310, JR599 with FREE 
headphones, carriage, packing and 
insurance - from stock. See PAR- 
TRIDGE main advert on page 454. 

AERIAL BOOSTERS-£3.25 
We make three types of Aerial Boosters: 845 - 

UHF 625, 512 -VHF 405, B11 -VHF RADIO 

VALVE BARGAINS 
ANY 5-50p, 10-75p. 50-£3.30: 

ECC82, ECL80, EB91, EBF80, EF80, EF85, EF183, 
EF184, EY86, PCC84, PCC89, PCC189, PC97, 
PCF80, PCF86, PCF805, PCF808, PCL82, PCL83, 
PCL84, PCL85, PFL200. PL36, PL81, PL504, PY33, 
PY82, PY800, PY801, 301.15. 

19" UHF/VHF (BBC2) £6.00 
Thorn -850 or Pye, with sat of spare valves. 
Carriage £2.00 (Untested). 

100 MIXED RESISTORS -65p 
} to 2 watt -10 ohms to above 1m -ohms (our 
choice) 100 mixed Capacitors up to 500MFD- 
£110 (our choice). 

BARGAINS PARTS 
Transistor UHF Tuners-£2.00, 500K -ohms V/C 
with Switch -20p. 50 mixed Tuner Valves-£2.25. 
Brand New Transistors ßF115, 8F173, BC171, 
BC153, BC135, BC113, BC117, BC115, BA102, 
BA129. All 10p each. 
All prices Include V.A.T. p. & p. 10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

AUDIO POWER - 

AMPLIFIERS 
10W £4-00 1 

25W - £8-00 OFF 
50W - £11-00 PRICES 

GENEROUS QUANTITY 
DISCOUNTS AVAILABLE 

DETAILS FROM: 
PHOTAIN CONTROLS LTD. 

Randalls Road, Leatherhead, Surrey 
PRICES DO NOT INCLUDE VAT 
Tel: 72776/75517 STD CODE 037-23 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write now-Right now. 

ALUMINIUM SHEET to individual 
sizes or in standard packs, 3p stamp 
for details. Ramar Constructor Ser- 
vices, 29 Shelbourne Road, Stratford 
on Avon, Warwicks. 

TAPE DICTAPHONES: G r u n d i g 
Stenorette, Graetz, untested/some 
working/L 5, postage: 50p. "Mark- 
onics," 327 Tildesley Rd., London 
SW15. 

AMTRON KITS. Your Devon Stockist. 
E. Wenlnouth, 50 South Street, Exeter 
76058. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include 10% VAT a p. & p. 
12 or 24 volts 

Output V. & Amps Ref. No. Price 
12V x 2 250mA x 2 MT111C0ef .. .. £145 
12V x 2 500nut x 2 MT213CT*-t .. .. £1.5e 
12V x 2 lA x 2 111T71AT$ .. £1.97 
12V x 2 2A x 2 MT18AT .. .. £2.70 
12V x 2 3A x 2 MT7OAT .. .. cá.34 
12V x 2 4A x 2 MT108AT .. .. 83.74 
12V x 2 5A x 2 MT72AT . £430 

30 volts. All tapped at 0-12.1.5-20.30V. 
Output Output 
Amps. Ref. No. Price Amps. Ref. No. Price 
500mA MT112CT$ £1.47 4A MT21AT £402 lA M'r79AT$ £1.99 5A =COAT £5.73 
2A MT3AT £2.92 
3A MT2OAT £3.39 

50 volts. All tapped at 0-19-25.33.40.50V. 
500mA MT102AT$ 21.92 3A MT105AT 24.98 lA 31T103AT £2.67 4A PPT106AT £8.50 
2A 111T104AT £3.93 5A MT107AT £9.11 

60 volts. All tapped at 0.24-30-40-48-60V. 
500mA MT124AT$ £X03 2A MT127AT £442 lA MT126AT £254 3A MT125AT 25.78 

AUTO -WOUND RANGE 
Power 
output Winding tapped at Ref. No. Price 
20VA 0.115-210-240 XMT113CT £1.22 
75VA XMT64AT £2.32 
150VA 0.115-200.220-240 XMT4AT £2.85 
200VA XMT65AT £3.84 
400V Output at 50"11Z. Rel. IT3AT Price 
C -D Ignition System by R. M. Marston, Esq., 

Wireless World - 82.98 
EQUIPMENT RANGE 

Sec. output (r.m.s.) Ref. No. Price 
3.0-3 V. 200mA MT238CS*t £1.59 
9-0-0 100mA MT13CS*t £1-24 
12.0-12 50ceA MT2I0CS*t £124 
20-0.20 30mA MT241CS*t £I-24 
0-20 x 2 300 x 2 MT214CT*$ 21-58 
0-8.9 x 2 500mA x 2 MT207CT*$ £1.87 
0-15-20 x 2 500mA x 2 MT205AT*$ £285 
045-27 x 2 500mA x 2 MT203AT* 83.17 
0-15-27 x 2 lA x 2 MT204AT* £4.25 
20.12.0.12-20 700mA (d.e.) MT221AT* 01.58 
AT indicates open universal fixing with tags; CT is open 
U -clamp fixing with tags; CS is open U -clasp fixing with 
P.C. spills; * with interwinding screen; t untapped 240V 
Primary ; f tapped at 210-240V; other Primaries tapped 
at 200-220-240V. 

Over 200 types in stock through agents or direct. 
Please send for lists. 

DOUGLAS ELECTRONIC INDUSTRIES LTD., 
Direct Sales Dept. P.W., Thames Street, LOUTH, Lincs. 

LN11 7AD 

SINGLE CHANNEL. 
SOUND -TO -LIGHT 

CONVERTER 

WITH LIGHT DIMMER 
Max. load 2kW. at 250v. A.C. 

Price Includes ready built and tented module, 
edge connector/mounting bracket, dimmer 
potentiometer, audio sensitivity potentiometer, 
fun connecting data. Price £7.90 inc. VAT 

EXTRA FACILITIES. Push-button for Manual 
Pulsing 25p extra. Photocell for turning on the 
lights as the ambient light decreases, 75p extra. 

3 CHANNEL FILTER UNIT 
When used with three single channel ,nodules 
thin unit tillers the sound into base, middle and 
top frequencies enabling three coloured light 
displays to be shown. Independent sensitivity 
controls on each channel. Steady built and tented. 

Price £3.50 Inc. VAT 

OIL WHEEL PROJECTOR 
Build your own 

using our 

MULTI- 
COLOURED OIL 

WHEEL AND MOTOR 
KIT 

Suitable for mounting on 
virtually all Slide Projec- 
tors. 

Kit contains: 

* 6' dia. or 4" dia. OIL WHEEL (please state 
vise required when ordering). * Suitable Miniature mains motor. * Full instructions. 

For Professional Discotheque use or home enjoyment. 
Price £7.15 inc. VAT 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Pack No. 
1 500 Carbon resistor,, 0, (, I, 2 watt. 
2 100 Electrolytic Oondeneers. 
3 250 Ceramic, Polystyrene, Silver Mica etc. 

condensers. 
4 25(1 Polyester, Polycarbonate, Paper, etc. 

condensers. 
5 20 Potentiometers, assorted. 
6 250 High -stab, 1%, 2%, 1% resistors, 
7 60 Assorted TagotriDs. 
8 lib wt. Assorted Nuts, bolts, washers, spacers, 

etc. 
9 25 Assorted switches, rotary, lever, micro, toggle, 

etc. 
10 50 Preset I'otentiorneters. 

ALL COMPONENTS NEW AND UNUSED. 
£1 + 25p p.p. per pack, £5 for 5 packs p/Ares 

C. T. ELECTRONICS 
Mall Order, Retail Shop, Components - 
267 Acton Lane, LONDON, W4 5DG 01-994.6275 

Warehouse, Test Equipment, Surplus Goods - 
20.24 Beau(sent Road, LONDON, W4 
Audio Accessory Shop, Components - 
17 Turnham Green Terrace, LONDON, W4 

' 1111111111111111111111111111111111111111111((IIIi111111111111111111111111111IIIIIIIIIIIIIIIi1111111111I1111!)'_ 

sä If you have difficulty in obtaining 

Practical 
Wireless 

Please place a regular order with 
`= your newsagent or send 1 year's 
=- subscription (£2'65) to:- 

Subscription Department, 
Practical Wireless, 
Tower House, Southampton St., 
London, WC2E 9QX 
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RECHARGEABLE 
Mallory Cells in U2, U11 and 
Penlite U7 sizes, 
KESTREL BATTERY 
CHARGING UNIT .. 

Use for 

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

PRICES 
Batteries U2 
equiv. £152 
tax paid 
Penlite U 
equiv. 55p 
tax paid 
U11 equiv. 
£1.13 tax paid 

Charging 
unit £7.70 tax 
paid with one 
battery 
holder 

ALL PRICES INCLUDE V.A.T. 
Send to: 
275 WEST END LANE 
LONDON, N.W.6 1QS 
01-794 9611 

EX COMPUTER PC PANELS 
2 x 4 in. packed with semiconductors and 
(op quality resistors, capacitors, diodes etc. 
Guaranteed min. 35 transistors plus data. 

10 boards 50p (9p) 

SPECIAL BARGAIN PACK 
25 boards for LI (25p). 
Panels with 4 Power transistors sim 0C28 

50p (9p) 
ELECTROLYTICS 
68,00Oµ 16, 41 x 2 in. dia., 2S,000µ 25v, 
20,000µ 30v, 5,000µ 90v, 35,000µ 15v, 
8,000µ, 4} x 3 dia. S0p (Isp) I5,000µ (5v, 
I0,000µ 35v, 4} x 2 in. dia. 30p (lop), 
2,000µ 25v wire ends 15p (Sp), 12 for 0/50 

(15P/ 
20A DIODES 4 for LI (7p) 
3A DIODES 4 for 50p (Sp) 
8 BLACK TOGQLES dpst SOp (8p) 
250 MIXED CAPACITORS 60p (8p) 
250 MIXED RESISTORS 60p (Bp) 

150 HI-STAB RESISTORS 60p (8p) 
200 SI PLANAR DIODES S0p (Sp) 
SUB. MIN. CO -AX PLUGS & SKTS. 

4 pairs 50p (5p) 
REED RELAYS, MIXED 10 for 50p (Sp) 

MICRO SWITCHES 8 for 50p (8p) 
ASSORTED RELAYS 8 for LI (I2p) 
MIN. GLASS NEONS 12 for 50p (Sp) 
IO WAY TERMINAL BLOCKS 

10 for 55p (5p) 
PAPST EXTRACTORIBLOWER FANS 
IOO cfm 4} x 44, x 2 in 53.50 (28p) 
Q -H BULBS 12v 55w SOp (5p) 

Postage and package shown in brackets. 
Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 

SINCLAIR EQUIPMENT 

Irv' A =-A G_A 

Project 60 FM Tuner £1500 (£1 70) 
2 Z30/Stereo 60/PZ5 £16.75 (£2.05) 
2 Z30/Stereo 60/PZ6 £18.85 (£2.25) 
2 250/Stereo 60/PZ8/Travis £23.20 (£2.70) . 

Z30 £3.50 (55p) Stereo 60 £7.80 (top) 
ZOO £4.30 (65p) Trans for PZ8 £2.95 (50p) 
PZ5 £3.87 (59p) 2000 Amp 424,50 (52.65) 
PZ6 £6.30 (83p) 3000 Amp £31:50 (£3.35) 
AFU £4.50 (65p) 2000 Tuner £27.00 (£2.90) 
PZB £6.40 (84p) 3000 Tuner £27.00 (£2.90) 
018 £5.90 (79p) Project 605 £20.98 (£2.40) 

PROJECT 60 KIT £2.50 (36p) 
Our extremely popular kit contains the extra 
capacitors, din plugs and sockets, cable and fuse - 
holder needed to complete Protect 60. 

IC RADIO CHIP TBA651 £2.10 (32p) 
The world's most advanced IC radio chip. Con- 
tains RF Amp, oscillator, mixer, IF Amps, wide 
range AGC circuitry and voltage stabilizer. With 
data £2.10 (32p). Send S.A.E. for free leaflet. 
A kit of resistors, capacitors and IF filters is 
available to go with the chip for £1.75 (29p). 

S-DECS AND T-DECS 
S-DECS £1.44 (25p) ) t 
T-DECS £2.88 (40p) I 

µ-DEC A £3.00 (dip) /, 
16 di) IC .s J 
carriers £1.20 (17p) 

SINCLAIR SUPER IC12 

ONLY 
£2.00 (31pe - 

Max. supply volts 28. Power 6 Watts rms. Com- 
plete with free printed circuit board and 44 page 
Instruction book. 

SWANLEY IC TOMORROW £2.00 (31p) 
The World's most powerful IC amplifier. Similar 
to the above but operates at 35 volts max. supply 
and gives 12 Watts rms output. Manufactured for 
us by a leading semiconductor company. Supplied 
with our Instructions and a 6 month guarantee, 
but no printed circuit. 

KITS FOR IC12 AND IC TOMORROW 
Except for the power kits and speakers, all Items 
suit both integrated circuits. 
DELUXE KIT 
includes all parts for the printed circuit and vol- 
ume, bass and treble controls needed to complete 
the mono version £1.45 (25p). Stereo model with 
balance control £3.30 (44p). 
1C12 POWER KIT 
A set of components to construct a 28V 0.5 Amp 
power supply £2.27 (45p). 
IC TOMORROW POWER KIT 
A set of components to construct a_35V 1 Amp 
power supply £2.97 (52P) 

LOUDSPEAKERS FOR THE IC12 
-5" 8 ohm £1.00 (26p). 5" x 8" B ohm £1.45 (31p). 

15 ohm £2.20(44p). _10'x6" 
PREAMPLIFIER KITS 
Type 1 for magnetic pickups, mica and tuners, 
with 3 position equalization switch. Mono model 
£1.30 (24p). Stereo model £2.30 (34p). Type 2 for 
ceramic or crystal pickups. Mono 60p (17p). 
Stereo £1.20 (23p). 
SEND SAE FOR FREE LEAFLET ON KITS 

SINCLAIR EXECUTIVE CALCULATOR 

00000 - 00000 0000 
DÓÓÓ» -_ 

NOW ONLY £4500 (£4 70). 

SWANLEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. Official 
credit orders from schools etc. welcome. Send 
SAE for free leaflet on kits, IC Tomorrow and 
TBA 651. Mail order only. No callers, please. 

CAPACITOR 
DISCHARGE 
IGNITION KIT 

A comprehensive kit of parts with 
detailed constructional details, 
ready drilled diecast case, screws, 
leads, terminals etc. 
Available in both 6 and 12v ver- 
sions. State whether positive or 
negative earth. £9.62 incl. p. & p. 
U.K. only. 
De -coupling kit for impulse tacho- 
meter and interference suppres- 
sion. £1.10 incl. p. & p. U.K. only. 
All our kits use guaranteed quality 
components and have been 
approved by the Author. 

MAGTOR LTD. 
68 DALE ST., MANCHESTER 
M1 2HS 061-236 3031 

THE RADIO SHOP 
16 Cherry Lane, Bristol BSI 3NG 
Tel.: Bristol 421 196. STD Code 0272 
Your West Country shop for electronic 

components and solid state devices 

2 METRE CONVERTER KIT 
9-12V neg. earth feeding 28-30MHz. 
Consisting of RF BF180. Fet. 
mixer. Crystal osc. BF180. Multi- 
plier BFI80. Complete with all 
components, instructions and alu- 
minium box. (Not for beginners). 

Price f6, post paid. 
2 METRE PRE -AMP 
Single F.E.T. Pre -amp. neg. earth. 
Gain app. I2dB. Circuit, Instruc- 
tions and Components. All you 
need is a tobacco tin. 

Price fl 40, post paid. 
AIRCRAFT BAND 
CONVERTER 
Circuit, instructions and compon- 
ents. All you need is a tobacco tin. 

Price E1.40, post paid. 
NEW BIGGER 
1973 CATALOGUE 
Over 25 kits. Over 30 books. 
Plus componerts, cases, chassis, etc. 

Only IOp, post paid. 
WE STOCK "WECO" Television 
Tubes. 
All prices include V.A.T. 
TRIO STOCKISTS 
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B.H. COMPONENT FACTORS LIMITED 
SPECIAL RESISTOR KITS (4W 5% or 'W 5% CARBON FILM) 
10E12 Kit: 10 of each 812 value, 10 ohms -I M, a total of 610, £3.10 net 
25E12 Kit: 25 of each EI2 value, 10 ohms -IM, a total of 1,525, £7.20 net 

POLYESTER CAPACITORS MULLARD C280 250V 
µF: 0.01, 0015, 0-022, 0.033, 0047, 34p each; 0-068, 0-I, 0.15, 44p each; 
0.22, 5,p; 0-33, 8p; 0.47, 9p; 0-68, IIp; 1.0, 15p; I.5, 22p; 2-2, 25p. 

MOLLARD POLYESTER CAPACITORS C296 SERIES 
160V: (µF) 0.01, 0-015, 0.022, Zip; 0.047,`0.068, 34p; 0-I, 0.15, 44p; 
0.22, 5p; 0.33, 6p; 0.47, 74p; 0-68, 11p; 1 -0, 124p. 
400V: (µF) 0001, 00015, 00022, 0-0033, 0.01, 24p; 0.015, 0033, 34p; 
0-068. 4,p. 
MINIATURE ELECTROLYTIC MOLLARD C426 SERIES"(6p each) 
(µF/V) 1/63, 4/40, 8!40, 10140, 10/64, 16/40, 20/64, 25/25, 32/10, 40/16, 64/10, 
8016, 80/25, .100,6-4, 125;16, 200/6-4, 200/10, 320/6.4, 125/10. 
MOLLARD C437: (µF/V) 64/64, lop; 160/25, lop; 160/40, 12p; 640/6-4, 
IOp; 1600/6.4, 16p. 

ELECTROLYTIC CAPACITORS. Tubular and large can 
(;sF/V) 2.5;50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64!10, 200/6, 
250'10, 5p; 106, 10'50, 25/50, 32/50, 50/10, 64/25, 100/25, 6p; 50/50, 64/40, 
250'15,1,000 3, 7p;100/50,250/25,400'10,500/10, 500/12, 640110, 1.000/6, 9p; 
500)25, 11p; 500:50, 14p; 1,000/12, Ilp; 1,000/25, 2,000112, 2,500112, 17p; 
1,000 50, 39p; 2,000125, 27p; 2,500/25, 33p; 2,500/50, 62p; 3,00050, 72p; 
5,000 50, 94p; 1,000/100, 66p; 8/350, 14p; 16/350, 19p; 32!350, 25p. 

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. (oF) 0.01, 0.015, 0.022, 0.033, 
0-047, 24p; 0- I, 30V, 44p; 0, I, IOOV, 54p. 
CARBON FILM RESISTORS ; W 5 %. 10 ohms -2.2M, 4W 5 %, 10 ohms - 
IM. Ip each or 100 for 62p; 1,000 for 64.50. 
METAL FILM RESISTORS 1W 5% 10ohms-10M, 14p each or 100 
for £1 I0. "15E12 KIT (15 each valve IOU -I M) £8" 
Veroboard 0.I 0IS 
24 x 5ìn 28p 28p 
24 x 34ïn 26p 19p 
3$ x 5in 32p 33p 
3$ x 3gin 28p 28p 
2+ I 7p 7p 

IN4001 64p/QUANTITY DISCOUNT 
1N4002 74p 'SPECIAL BULK BUY PRICES 
IN4003 9P ARE AVAILABLE BY 
IN4004 94p QUOTATION FOR LARGE 
1N914 7p (PROJECTS AND TRADE. 

x in 
24 x 5ìn (Plain) I4p 
24 e 3;in (plain) - 12p 
5 x 3o -in (plain) - 22p 
Insertion tool 59p 59p 

jx1_914 35p 
OC7l 13P S.C.R. 
OC75 17p V IA 29p 3A 33p 
OC83 20p 100V IA 33p 3A 40p 

400V IA SOp 3A 60p 
Track cutter 44p 44p 
Pins, pkt. 25 IOp 1Op 

Screened wire, m 54p 
Twin screened wire, er 10p 

2 pin DIN Plug, 12p; , She. 
IOp, 3 pin DIN Plug, I3P; 
Skt., 10p. 5 pin DIN Plug; 
180°, 15p; Skt., 12p. Tran 

Stereo s.c.wire, m 10p 
Connecting Wire, all colours 24p 
Neon bulb 90V wire ended 5 for 24p 
Preset skeleton pots IK-IM 6p 

sistor Equiv. Book, 40p. 
Carbon pots 5K -2M log, & 
lie, single 164p, single 
with switch 26p, dual 46p. 

ALL PRICES INCLUDE Y.A.T. 
C.W.O. only. P. & P. 10p on orders below £5. 

Discount: £10-10%, £20-I5 %. 
Export Order enquiries welcome (VAT free) 

Dept. P.W.61, CHEDDINGTON ROAD, PITSTONE 
Near LEIGHTON BUZZARD, BEDS. LU7 9AQ 

Tel.: Cheddiegton 668446 STD. (0296) GIRO No. 331 7056 
Inquiries-S.A.E. Catalogue FREE. Callers please phone first. 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

THE T.V. GRAVEYARD OF THE NORTH, AS SEEN ON T.Y. 
CLOSE TO THE MOTORWAY. PLENTY OF FREE PARKING 

SPACE. EST. 1935. 

SPECIAL OFFER 
1000 PYE 19" 13 Channel T.V. Sets. Brilliant Picture, Extra Slim 
Bench Tested. Sold with Money Back Guarantee. Hurry, have a 
second set at the price of £5.50. Plus carr. and ins. LI SO. 
FAMOUS R. & A. 7x4" Speakers ex T.V. 3 Ohm 2} Watt 50p. 
Post and Packing 12p. 

COMPLETE UNTESTED T.V. SETS. With back and all valves. 
BBC I and ITV 17" 90' Tubes £1.10. 17" 110' Tube £2.20. 19" 
£3.30. Carr. and ins. on any set £175. 
Fifty T.V. Valves. Good assortment not -tested 50p. Post -Paid 

Cwt. of ex Government Scrap Resistors, Panels and Gears, etc. 
30p. Carr. 80p. 
SPEAKERS REMOVED FROM T.Y. SETS, all 3 Ohm 21 Watts. 
7 x 4", 6 x 4", 8 x 2f". All at 27p. Post and packing 12p. 

TOP QUALITY TAPE. Reel to Reel 5" ST, 44p 5" LP 55p. 5'-," LP 
60p. 7" ST 66p. 7" LP 80p. Cassette Types C60 35p. C90 45p. 
C120 SSp. Post on any tape 12p. 
lap Earpiece 8 Ohm Magnetic 3-5 12p. 
Ex Equipment Valves all tested on our Mallard Valve Tester 
before despatch. 3 months guarantee on all valves. Single Valves 
Post 3p, over Post Free. 
ARPI2 6p PCF80 6p PY82 IOp 
EB9I Sp PCC84 6p PY33 20p 
EF80 10p PCL82 14p 0191 20p 
EBF89 I5p PCL83 I5p 6BV77 12p 
ECC8I 12p PCL84 15p 6BW7 12p 
ECC82 12p PL82 90p 6U4 20p 
EF9I Sp PL83 IOp 6F23 15p 
EY86 22p PL36 17p 20PI 12p 
EF183 20p PY81 IOp 20P3 12p 
EF184 20p PY801 17p 30F5 20p 

PY800 17p 30FLI 
ABOVE PRICES INCLUDE V.A.T. 
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Head Office and Warehouse Z & I A E RO SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE Please send all correspondence and Mail -Orders' to Head Office 85 TOTTENHAM COURT ROAD 

LONDON W2 SSE When sending cash with order, please include 121np in f for postage and handling 
LONDON WI 

Tel: 727 5641/213 Tel: 580 8403 
MINIMUM CHARGE 15np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 
Open all day Saturday 

043 0,40 6487(1 0.85 6011: 0.50 101)1 0.65 E092 0.35 111190 0.60 PL33 0.40 1.1404 0.70 
043 0.48 6476 0.38 6014 0.70 IOU:: 0.55 First Quality Fully Guaranteed 0.40 

Mb'97 
KT66 2.35 PL311 0.55 V 801 .80 

Oß2 0.40 6406 0.30 6015 0.85 1011 0.75 0,65 KT77 100 PL81 0.50 UABCSO1,95 

0133 0.70 6ÁV6 0.40 6018 0.50 1009 0.85 EF98 0.75 KT88 2.25 P182 0.45 0.40 
003 0.40 
003 0.40 
1ß30T 0,45 

64W84 085 
6BÁ6 028 
6ßE6 082 

6023 0.90 10016 0.60 
50 4 0,80 IOW 0.80 
61, 5 1.00 IUL0110,70 

` /ÁF183 
Z____Ctg(]j//'y 

0.80 
60184 0,35 
EF804 1.25 

N78 180 
PABC800,40 
PC86 0.60 

PL83 0.46 
PL84 0.40 
PL302 0.95 

17ÁF41 0.70 
17ÁF42 0.60 
ÚB41 0.66 

.25: 6ßF6 0.55 61'26 0.85 IOPI3 0.75 BRAND EK90 0.32 P068 0.80 PL504 0.75 13BC41 0.55 
1114 0.60 8ßH6 0.75 60280.70 1TAF50.708.134 0.50 P097 0.50 PL508 0.90 1111081 0.45 
IRS 0.46 613J6 0.55 6111(6 0.60 1211(6 0.60 EL36 0.50 PC900 0.48 1L509 1.10 1713F80 0.40 
184 0,30 6BK7A 0.75 634 080 

° 

12AE6 0.80 E141 0,75 PC084 0.40 PL801 1.00 1713F89 0.40 

014 1080614\60.606 . 6AP 0.80 á1h0ELECTRONIC I2 0.50 VALVES L V E $ E L83Ó.5CC8 Ó P8ó5P18J0.0OB 5 314 6 íI 0.70 
1114 0.40 6ßQ5 0.26 677 0.45, 124,16 0.40 EL84 0.25 PCC89 0.55 PY31 0.35 (3092 0.45 
105 0,75 613118 0.75 6K411 0.80 124T7 0.40 30117 1.10 9040, 2.40 1)51160 0.68 33(088 0.40 EL85 0.48 PCC189 0.60 PY33 0.63 (70085 0.45 
1.132 0.56 6887 1.85 6116(1T 0.75 124.116 0.45 30C18 0.90 90AV 2.50 DY51 0.55 ECC89 0.60 EL86 0.40 PC08050,95 PY80 0.40 UCFBO 0,70 
13013 0,65 6BW6 0,90 61(7 0.43 12A07 0.33 3005 1.00 9001 0.75 DY86 0.35 ECC91 0.80 EL90 0.42 P008060.95 PY81 0.30 UCH21 0.60 
2021 0.40 6113377 0.90 61(81 845 128,V6 0.45 39011 0.80 90CV 2.40 DY87 0.86 E001800.85 EL360 1.15 P0080 0.80 PY82 0.85 UCH42 0.70 
844 0.45 613X6 0.25 61(25 0.75 124 V7 0.70 3051121.10 807 0.50 DY802 087 ECC807 1.00 EL822 1.50 POFOS 0,85 PY83 0.88 UCH81 0.40 
384 0.40 ¡ 

6126 0.45 61.6(1T 0.55 124X7 0,33 300114 0.90 811A 1.60 E8OF 1.85 E0F80 0.85 ELL80 0.85 P0F84 0.60 PY88 0.40 11CL81 0.60 
3134 0.70 604 0.35 6L7 0,45 124117 0.75 3011 0.40 813 4.00 E88CC 0.70 ECF82 0.85 132171 0.80 FCF86 0.60 PY500 1.00 117CL82 0.85 
684051 0,75 6050T 0.65 61,18 0.50 121144. 0.65 30115 0.95 866A 0.85 E180F 1.00 8.(08041.65 16183 0.60 pCF87 110 PY800 0.47 110183 0.66 
51140 0.40 6016 0.40 61.1320 0.50 12114.6 0.45 30L17 0.95 884 0.75 12810F 290 E01)45 0.75 E5184 0.35 F0ß8010,50 PY801 0.50 0119 0.86 
5V40 0.50 601)60A 613711'1'0.55 124147 0.50 30012 1.00 0641 0.70 EABC800,38 8.(1481 0.80' 8.5185 1.00 0(08020.50 PZ30 0.88 (7 F1ß 0.60 
51131113 0.45 1.30 6028 0.65 11ßb:0 0.50 30P19 0.95 6080 1.75 EAF42 0.60 ECH83 0.45 E3087 0.70 

- 

QQVO'2.6 ÚF41 0.66 
57.3. 0.75 6007 0.60 647 0.50 121317 0.50 30P11 0.95 4146 1.60 EBC33 0.60 ECH84 0.45 EN9l OAO F0F8050.90 2.25 Ú1142 0.86 
513434 0.45 6116 0.60 6047, 0.45 1211517 0.65 301'1131.10 614611 2.50 EBC41 0.65 ECL80 0.50 EYSL 0.40 PCF806 0.75 QQ113)3-10 11043 0.66 
6:301,2 0.90 6006 0.80 6807 0.45 12E1 8.00 300114 1.25 6360 1.25 E13081 0.88 ECL81 0.50 EY80 0.75 F008080.90 1.25 (7F80 6.86 
6.4734 0.45 6CW4 0.70 68E7 0.50 '32E5 1.00 35A3 0.80 6939 2.25 EBF80 0.40 ECL82 0.85 EY81, 0.40 00,2000.70 13T21 3.80 17085 0.40 
61044 0.60 601,4 0.50 6SL7 .00.45 12117070.50 3555 0.75 71.99 0.85 EBF83 0.40 E0183 0.70 ' EY83 0.55 PCL81 0.60 

1022 4.00 11089 5.46 
64.110 0.25 6017 0.75 681870T0.45 11Q71'IT0.45 35E6 0.65 7586 1.60 EBF89 0.32 ECL84 0.55 EY86 0.40 1718'20 0,75 (114) 066 
64117 0,45 6133 0.55 6847 0.00 128337 0.60 3505 0.60 7895 1.50 8.ßL311.50 E0L85 0.55 ß.Y87 0.48 PCL82 0.36 1725 0.85 17184 0.45 
64.106 0.60 61)16 0.80 68177 0.50 2017 0.80 35131 0.75 A2'293 8.20 EC53 0.50 ECL86 0.40 EY88 0.48 PCL83 0.65 1726 0.85 171184 0.30 
64.40 0.80 61)E6 6.80 6T8 0.88 201:1 1.10 35L60130.75 AZ1 0.60 EC80 2.85 ECLL800 ß.Z40 0.60 pCL84 0,46 1731 0.70 11Y1N 0.30 
641(5 0.40 6DQ641 0.75 6114111' 0.70 2001 0.60 35W4 0.40 AZ31 0.55 EC86 0.60 3.20 EZ41 0.75 pCL86 0.45 1137 6.50 1ßY11 1.00 
6AK6 0.80 61)84 1.25 6080 0.75 20P4 1.10 3óZ3 0.75 CBLI 0.90 EC88 0.60 E09 0.90 ß.Z80 0.28 

POLSO 1.25 
1752 0.40 ÚY41 0.43 

64.13 0.43 (FAO 0.65 6084 0.48 2005 1.20 35134G 0.40 OBLII 1.00 E090 0.85 EF374. 1.00 EZ81 0.29 1776 0.40 (7382 0.60 
641.5 0.92 6EH7 0.80 6136(113 0.45 2505 0.80 50A5 0.80 CY1 0.50 E492 0.45 8.040 0.60 OTTO 3.05 PCL200 0.75 1378 0.40 17Y85 0A0 
6AM6 0.37 6E37 0.35 6X4 0.90 29L60T0.50 50135 0.70 CY31 0.50 EC93 0.60 E041. 0.05 GY501 0.70 PCL8001.10 U191 0,75 W729 0.76 

65.45 0.42 6EW6 0.70 6X50 T 0.45 257.40 0.85 5005 0.60 DAF96 0.60 ECC3S 1.00 E042 0.70 GZ30 0.45 PCL801 0.95 0201 Ú-b0 X012 0.60 

6,1418 0.70 6ßl 0.75 6X8 0.65 2á160T0.76 
61160 0,30 3045 0.80 

á8(D601.20 Dß96 0.50 
D192 0.70 

131140 0.70 
ECC81 0.40 

Eß80 0.80 
EF85 0.36 

G1331 0.40 PCL8050.50 13281 0,55 Y6a 0.76. 
Z759 8.80 

OAKS 0.55 605 0.75 
7114 30ÁE3 0.40 60EH5 0.86 DK96 0.60 E0082 0.33 Eß86 0.30 07.32 0.60 PDb00 1.80 Ú28'L 0.65 25048 4.60 

84R6 0.85 6060 0.45 9131V1' 0.70 3001 0.80 501.6GT O.60 DL96 0.66 8.0063 0.85 Eß89 0.28 GZ34 0.60 PF86 0.70 (3301. 0.55 Z5058 7.00 
6405 0.50 6F11 0.50 100.3 0.60 30015 1.00 8542 0.55 D6170 0.60 E0084 0.80 Eß91. 0.87 TT 4130803.59 P0818 1.00 11403 0.70 7.80311 1.35 

TRANSISTORS 110111 0-66 
2N696 0.15 A0128 0.15 111)11,3 0.80 
213697 0.15 AC132 0.35 4113124 080 
31(698 0.80 AC153 0.20 81)141 0.75 
3N701 0.70 AC154 0.16 ßD1.32 0.80 -- 
2N786 0.10 AC157 0.17 BPI15 0.20 K 

p8ÿ 
218708 015 4.0109 0,10 110167 0.18 ^ 

e 

9 2N793 0.85 AC176 0.17 110173 0.20 
' 113929 0.20 AC187 0.25 87179 0.30 ?S1(% 

21(980 0.20 AC188 0,25 13F180 0.80 - 

9N987 0.80 ACY17 0,25 8F181 0.80 
0' 3N1131 0.25 ACY18 0.20 ßF184 0.20 . :3 

2N1132 0.25 ACY19 0.25 ßF185 0.20., alb 
21(1184 1.25 ACY20 0.20 ßF194 0.14 I. 
2131302 0.17 ACY21 0.20 ßF195 0.14 
2131303 0.17 ACY22 0.10 ßF196 0.12 y 
2131804 0.20 ÁD140- 0.60 ßF197 012 
2131308 0.20 AD149 0.45 110200 0.85 - 

_ 5 6 3 6 . 
2 N1800 0.25 A13161 026 BF`g87 0.25 - .. 

2511387 0.25 AD162 0.86 
11111711111788F88 0.20 - 

a. 

2131888 0.25 ADZl) 1.26 ß0W89 0,20 
2)11809 0.26 ADZ12 1.26 730q'91 0.20 
2xlels 0.17 
2131711 0.20 
3 N1786 0.75 

ÁF114 
ÁF115 
Aß116 

0.17 
0.17 
0.17 

110188 0.20 
ß111Y17 0.40 
11F1119 0.25 

MULTIMETERS MADE IN USSR 
Prices of these exceptionally well made instruments range 

2132147 0.79 
2N2169 0.60 

Aß117 

ÁFí265 

017 ßF1150 0.20 
BFYSI 0.20 from £4.95 to £10.50. Please write for illustrated catalogue. 

2)12217 0.26 oóß0 BFY62 0 20 
2N2218 - 0.20 AFT27 0.20 BSY26 0.17 
2182219 0.20 Aß1.80 0.36 ßS1127 0.16 SYN CHROSCOPE TYPE C1-5 Series BZ%811-watt ZENER Diodes 
2N23694 0.16 ÁF181 0.86 BBY28 0.17 Available in: 7.5.8.2-11.15.16.24.27.30.33.38.62.88 
2)12477 0.85 A5186 0.40 ß8Y6:1 0.20 volts. £0.20 each. 
2)12648 0.40 Aß239 0.86 41851054 0.12 :., 

- DIODES 
0A5 0.26 0A81 0.07 

3)12005 0.26 
212023 0.15 
2'2824 0.18 

AFZ11. 
A FZ12 

S Y A26 
0.46 
1 .00 
0,26 

0016 0.60 
0022 0.60 
0123 0.60 

_ - - Made in 1'8111: 

2512926 0.10 ASY27 0.80 0024 0.60 OAK 0.12 0Á85 0.07 
2Y3Ú53 0.20 Á8Y28 OM 0025 0.85 t wr 0A7 0.15 0Á86 016 
2183054 0.60 ASY29 0,30 0026 0.25 °A70 0.20 OÁ90 0.07 
2N31.165 0.80 Á8Y54 0:25 0C29 0.60 + ,? 0Á47 0.08 0Á91 0.07 

173133 0.25 A8215 0,70 0e35 0.50 : - 0Á70 0.07 0Á95 0.07 
2133134 0.26 Á8Z18 0,70 0035 0.46 4e 0, 0Á-79 0.07 04200 0.07 
2N3391 0.17 Á8Z17 0,75 0141 0.20 x . 

2`73392 0.17 
2x3393 0.15 

A9Z18 
ASZ 20. 

0.7 6 
0.26 

0044 0.15 
0045 0.12 

` ' '° ` ' l . MINIATURE SILICON HALF -WAVE 
2133394 0.15 
2133395 0.20 

ASZ21 
ßC107 

0,40 
0.10 

0070 0.10 
0071 Ú.I2. 

WIRE -ENDED RECTIFIERS 
3X3402 0.15 B0188 0.10 0072 0-.12 

%1( I514002 100 p.i.v. IA 0.07 
2133403 0.15 BC109 0.10 0073 0.80 - 1N4004 400 p.i.v. IA 0.08 
2133404 0.82 410113 010 0075 0.15 *'may IN4006 800 p.i.v. IA 9.18 
2)13414 0.20 B0118 0.20 0076 0.15 I515399 1000 p.i.v. 1.54 0.25 
2133415 0.16 ßC134 0,20 0078 0.25 1)15408 1000 p.i.v. 3.04. 0-50 
21(3417 0.25 DC147 0.10 00781) 0.20 411101 450 p.i.v. 1.1A 0-15 
2N3702 0.10 
2133703 0.10 

ßC148 
ßC149 

0.10 
0.12 

0081 0.20 
008ßU 0.20 3ín tube fitted with telescopic viewing hood, giving 

ßY105 800 p.i.v. 1.14 015 
ßY127 1250 p.i.v. 14. 014 

2N3704 0.18 
2`73707 0.12 

ßC152 
ßC158 

0.15 
0.15 

0(83 0 20 
00139 0.80 

bright display in full daylight. Sensitivity lOmV/mm 
(narrow band) to 30mm/mm (wide band). D0000 50 1,.v. 500mA 215 

131300E 400 p.i.v. 500m+ O yb 
2x9709 0.10 
2N3710 0.10 ßC175 0.20 

(10141 0.35 
00141 0.80 

Bandwidth 10 c s-10 me s- Triggered sweep re -set 
/ / g8 p p 

at 1-2-5-10-30-100-300-1000-3000 gee:, per stroke. 1313058 800 p.i.v. 500mA 055 

'20,85 BC186 0.25 00170 0.25 Free -running time base 20 c/s to 200kc/e with built-in 
1:15..2.15 5183906 0.25 

28702 "5 
BCY30 
ßC1131 

0.25 00171 0.25 
0.88 

crystal calibrator providing timing marks at 
20.100 µ eec. VALUE ADDED TAX 

28748 0.25 BCY33 
OC200 0.30 

0.25 tude calibrator directly calibrated in volts. 
A0113 0.16 ßC1134 0.30 OC2Ut 0.80 Input attenuator 1-10-100. THE ABOVE PRICES DO NOT INCLUDE V.A.T. WHEN 
50125 0.80 0.15 (10202 0.65 Power supplies 127/230v AC. REMITTING CASH WITH ORDERS PLEASE ADD 
50126 0.20 
40127 0.17 

.110172 
ßC7.10 
ßC7.11 

0.30 00203 0.40 
0.40 00204 0.40 

PRICE £38.00. Packing and carriage 41.50. 10% OF THE VALUE OF GOODS INCLUDING POSTAGE 
AND HANDLING. 
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Which of these 165 career 
opportunities could earn you £10... 

£15...even £30 extra a week? 
In a job you 
really enjoy How to qualify in your 

spare time fora better job 
Make yourself worth more and you'll earn more. It's as 

simple as that. There are always plenty of people to do the 
routine work - but, right now, key jobs are going begging for 
lack of suitably qualified men to fill them. The basic qualification 
is technical know-how, When you've got that, you're in demand - out in front. 

Are you ambitious - willing to set aside about 6o minutes a 
day for home study ? If you are, B.I.E.T. can give you the technical 
knowledge you need - change your entire future prospects. 

It's easier than you think... 1 
Make no mistake about it - you could do it. Most people 

have unused ability. A low-cost B.I.E.T. course helps you 
discover this hidden ability - makes learning enjoyable and so 
much easier than it used to be. The B.I.E.T. simplified study 
system gets results fast. 

We've successfully trained thousands of men at home - 
equipped them for higher pay and better, more satisfying jobs, 
steered them safely through City and Guilds examinations - enabled many of them to put letters after their name. 

With the help of B.I.E.T., you too could soon be on your 
way to better things. 

OTHERS HAVE DONE IT - SO CAN YOU 
Many of the successful B.I.E.T. students who get a recognised 

qualification never thought they had the brains to do it. But you don't 
need outstanding brain -power or talent - not even any special education. 
With enthusiasm, a little determination and a B.I.E.T. home training, 
ordinary, average ability will see you through. We've proved it over and 
over - thousands of times, in fact! 

BEST VALUE FOR MONEY HE EVER OBTAINED. 
"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. 

HE GOT OUT OF A BAD JOB 
INTO ONE HE LOVED. 

"Completing your course, meant going 
from a job I detested to a job that I love, with 
unlimited prospects" - Student J.A.O., 
Dublin. 

HE MADE FOUR TIMES 
AS MUCH MONEY. 

"My training with B.I.E.T. quickly 
changed my earning capacity and in the next 
few years, my earnings increased fourfold" - 
Student C.C.P., Bucks: 

ACT NOW = DISCOVER FOR YOURSELF 
It costs no more than a stamp to find out how 
we can help you. Tick the subject that interests 
you. Then post the coupon (or write). We'll 
send you an interesting 76 -page book that will 
open up for you a whole new world of 
opportunity - and it's FREE. 
B.I.E.T, Aldermaston Court., Reading RG7 OF. 

FREE 
76 -PAGE BOOK 
can put you on the 
road to success through 
a B.I.E.T. Home Study 
Course, It's yours for 
the asking, without 
obligation. Post coupon 
for your FREE COPY 
TODAY! 

New 

jV 

r 
1 Choose from this list 

1 

1 

1 

1 

Constructional 
Engineering D 

Construction D 
MECHANICAL DRAUGHTSMANSHIP Surveyors D 
A.M.S.E. (Mech.) A.M.LE.D. Institute 
C & G Agric. Design of Elec. Clerk of Works D 
Mechanics Machines 

Diesel Eng. D Die & Press Tool 
Eng. Inspection Design 
Eng. Metallurgy D Electrical 
Inst. Eng. & Tech. D Draughtsman- 
Inst. Motor Ind. D ship 
Mainten. Eng. D Gen. Draughts - Mechanical Eng. D manship 
WSheetel din 

Metalg 
D Techn. Drawing 

Work D Jig & Tool Des. 

ELECTRICAL & RADIO & TELE- 

Elec. Science 
Electronic Eng. 
Electrical Eng. D 
Install & Wiring 
MANAGEMENT & 
PRODUCTION 

Computer 
Control El 

p AUTO & AERO 
Electronic Data Aero Eng. 

Processing A.M.I.M.I. 
Estimating A.E.C. Cert. 
Foremanship Auto Engineer. D 
Inst. Cost & Man Auto Repair 

Accountants D C & G Auto. Eng. D 
Inst. Marketing Garage 
Management Management D 
Metrication MAAIIMI Dipl. D 
Motor Trade Man. D Motor Vehicle 
Network Plan. D Mechanics D 
Numerical Cont. 
Operational CONSTRUCTIONAL 

Research D A.M.S.E. (Civil) D 

Plann 
PersonnelingEng. 

Buildingrchi 
Man. Atecture D . 

Production Eng, Building Drawing D 
Quality Control D Build. Foreman 
Salesmanship D C & G Agric. 
Storekeeping Mechanics 
Work Study D Carpentry & Join. D 
Works Civil & Municipal 

Management Engineering D 

Healthy 

Eng. p 
Hydraulics 
Inst. of Builders D 
Inst. Works & 

Highway Sup. El 
Painting & Dec. D 
Public Hygiene 

D Road Engineer. D 
Structural Eng. CI 
Surveying 

ELECTRONIC 
COMMUNICATIONS GENERAL A.M.S.E. (Elec.) Colour TVCouncil of Eng. 

C Mechanics C & G Radio/TV/ 
D 

Inst. D 
C & G Elec. Eng. p Electronics D Farm Science 
C & G Elec. Inst. C p & G Telecomm. General Educat. [3C 

& G Elec. Tech. Tech. Gen. Plastics D 
Computer Elect. Prac. Radio Elec. Pract. Maths D 
Elec. Maths (with kit) CIPract. Slide Rule D 

Radio Amateurs Pure & Applied 
Exam. D Radio Servicing 
& Repairs D 

Radio & TV Eng. D 
Trans. Course D 
TV Main. & Serv. D 

Maths 
Refrigeration 
Rubber Tech. 
Sales Engineers D 
Tech. Report 

Writing 
Timber Trade D 
University Ent. D 

PLUS 58, 
`0' & `A' 

LEVEL 

GCE 
SUBJECTS 

tick here J 
Coaching for many 

major exams, including 
C & G and assistance 

in ONCIHNC. 

IT PAYS TO BE QUALIFIED! 
POST TODAY FOR A BETTER TOMORROW 

To B.I.E.T., BPWO6 Aldermaston Court, Reading RG7 4PF OK 
Please send full details and FREE 76 -Page Book, without obligation. 

NAME _.... .......... 

Block Capitals Please 
ADDRESS.. 

OTHER SUBJECTS....... .....AGE. 
Accredited by C.A.C.C. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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THE D TEXAN * FREE TEAK CABINET 

FEATURES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
Special Gardeners low field slim line trarrformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMidATE FEATURES 

DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch ind+.catºr, headphone socket, 
separate treble, bass, volume and balance controls, scratch and 
rumble filters, mono/stereo switch, Input selector; Mag. P.0 
Radio Tuner, Aux. Cart be armed for Mic., Tape, Tape -head, etc 
(Parts list Ref. 20 on request). 
Constructional details Ref. No. 21 30p 

SPECIAL £28.50 KIT 
PRICE 

YOUR COMPLETE AUDIO 'ELECTRONIC STORES 
More of everything at the right price. Al/ your electronic requirements 
within 200 yards- call and see for yourself. 

20 -I- 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

P.W. Tricolour 
as per April/May 

P & P 45 June 1973. Parts list 
P an request (52A). 

COMPLETE WITH FREE TEAK CABINET 
Designer approved kits distributed by Henrys! 

(As featured in "Practical Wireless" 
May to August 1972) 

y * SLIM 
DESIGN WITH 

SILVER TRIM 
Overall chassis size 14k"x6"x2"high 

ELECTRONIC KITS 
Henry's introduce new huge 
range of audio and electronic 
kits now in stock, everything 
supplied, tremendous value 
Detailed list Ref. No. 14 er 
request. 

IC RECEIVER 
Z N414 Radio integrated 
circuit as featured in Practical 
Wireless, January 1973. 
Article Reprint Ref. No. 19 
10p. Price £1 20. 

LOW COST HI-FI SPEAKERS 
E.M.I. Size 13f" x 81-". Large Ceramic Magnet. 
TYPE ISO 6 watt, 3, 8 or 15 

ohms £2.20. Post 22p. 
TYPE 150 TC Twin cone ver. 

sion £2.75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. £3.50. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 
£7.50s Post 28p.. 

POLISHED CABINETS 150, 150TC 450 £4.60. Post 30p. 
ASSEMBLED IN POLISHED CABINETS (8 ohms) 
SERIES 6 (Assembled 150 T/C) per pair £16.50. Post 70p. 
SERIES 8 (Assembled 450) per pair £1895. Post 70p 

ML -3 MW/LW 
TUNER to BUILD 
Uses Mallard Module. Slow 

t;::: motion tuning. Built in 
battery. Ferrite aerial. Overall 

size 7" x 2}" x 3f". TOTAL COST TO BUILD 
£4.85, Post 159. All parts sold separately. Leaflet No. 6 

"BAN DSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mulard RF/IF Module. Medium 
and. Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
mW push-pull outputs fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL COST TO BUILD £7.98 

p.p. 32p. (Battery 22p). 

CATALOGUE 
Fully detailed and illus- 
trated covering every 
aspect of Electronics - 
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

PRICE 55P Pá d 
(40p FOR CALLERS) 

PLUS! FIVE IOp 

VOUCHERS 
Send to this address - 
HENRY'S RADIO LTD. 
(Dept. PW) 3 ALBEMARLE 
WAY, LONDON, E.C.I.- 
for catalogue by post only. 
All other mail and callers 
to "303" see below. 

TEST EQUIPMENT Just a selection! 
SE250B Pocket Pencil Signal Injector £1.90 
SE500 Pocket Pencil Signal Tracer EI 50 
THL33D Robust 2K/Volt £4.55 with case £4.95 
TE15 Grid Dip Meter 440 KHz-280 mHz £13 -45 
500 30 K/V Multimeter £9.25 

With leather case £10.50 
200H 20K/V Multimeter £4.20. With case £4.95 
AFI05 50K/V Multimeter £8.50. With case E950 
U4341 AC/DC Multimeter with transistor tester with steel 

case £10'50 
TE20D RF Generator 120KHz-500MHz £1650. Carr. 35p 
TE22D Audio Generator 20Hz-200KHa £17.50. Carr. 35p 
CI -5 3" Pulse Scope I0Hz-I0mHz £39.00. Carr. 50p 
TE65 Valve Voltmeter 27 ranges £17.50. Carr. 40p 

ALL NOMBREX MODELS IN STOCK 

PA -Disco -Lighting , 
UK's Largest Range -Write e ty 
phone or call in. Details and 
demonstrations on request. 
D J3OL 3 Channel sound to light unit 2KW.. L29.3Ó 
DJ4OL 3 channel Mic (built-in) to light., 3kW. £38.75 
DJ70S 70 watt Disco amp/mixer. £49.75 
D1SCOAMP 100 watt amp/mixer, £68.85 
DJI05S 30 watt Disco amp/mixer, £32.25 
Anti -Feedback Quality Mic., £11.50 
0/500 50 watt PA Amplifier £43.95 
D1700 70 watt £52.75 
DJ 1000 100 watt £63.00 
GROUP 300 150 watt rms "Group" Valve Amplifier £86.00 
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS. 
SPOTS. DIMMERS -STANDS. MIXERS. SPEAKERS. 
Everything for PA - Disco - Lighting. 
FREE Stock List Ref. No. 18 

PORTABLE DISCOS -DETAILS ON REQUEST 
CREDIT TERMS FOR CALLERS 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kc/s BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY. REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it -VHF FM 
gives the REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL £6.97, p.p. 20p. Mk. I Decoder Kit £5.97. 
Built IC Decoder £6.50. Tuning meter unit £1 75. 
Mains unit for Tuner and/or Decoder P56/12 £3.25. Post 20p 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS!. - 

Z30 £3.57; Z50. £4.37 
STEREO 60 PZ5 £3.97 

£7.97; PZ8 £4.77 
PZ6 £6.37; 
Transformer for PZ8 £2.95 

Active Filter Unit £4.45 
Stereo FM Tuner £1695 

IC12 £I.80; Q16's £15 pr. 
Post etc. 20p per item 

,.irw.,, 
*lie it di 

PACKAGE DEALS 
Post 25p 

2xZ30, Stereo 60, PZ5 £15.95 
2xZ30, Stereo 60, PZ6 £18.00 
2xZ50, Stereo 60, PZB £20.25 
Transformer for PZ8 E2-95 
PROJECT 605 KIT £19.95 

VAT 
All prices are exclusive of 10% VAT 
which must be added to all orders inc. 
cary/packing. (Note: Catalogue is not 
subject to VAT). 

Henry's LIMI ED 
EDGWARE ROAD, W2 

See earlier page of this magazine for 
transistors, I.C.'s and Semi Conductor 
prices -latest list Ref. no. 36 on request. 

E. & O.E. 

BATTERY TAPE DECK 
Garrard 9 volt Tape Deck 
with heads, etc: As previously 
advertised. Lim ted quantity. 
£9.50, post 30f:. 

LEARN A LANGUAGE 
Recorded Cassettes with step 
by step phrase books. 
French, German, Spanish 
Italian. £1.36 per course. 
£5.00 per set of four. 

DISCO SPOTBANK 
3 channel Disco Spotbank 
for use with any psychedelic 
lighting display. 
£1275, p. & p. 35p. 

HI-FI EQUIPMENT 
Warehouse prices with 
BIG DISCOUNTS plus 
demonstrations (for call- 
ers) and GUARANTEES. 
FREE -24 page detailed 
brochure (Ref. No. 17). 
You .can see the savings! 

HIGH QUALITY 
CASSETTES 

The best UK low noise tapes 
but at a special price. 
'Living Sound' cassettes meet 
the highest international 
standard (IEC 94A). Fantastic 
price savings. 

3 6 10 
for for for 

C60 1 00 1. 80 2. 80 
C90 1-332-574-20 
C120 1623.155-00 

Full guarantee. Post paid 
Made by EMI especially for 
Henry's. 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kc/s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and new I.C. circuits. 
£5.90 per pair. Post IOp. 

MARRIOT TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance E2-00 
'18' Med. Impedance £2.03 
'36° Med: Low Imp. £3.5 
Erase Heads for above 75p 
'63' 2 track mono-. 

Hi Imp. £1.75 
'43' Erase Head for above 75p 

7 SEG & NIXIE TUBES 
(Post I5p per I to 6) 

XN3, XN13, GN6 0-9 side 
view with data, 85p. 
GNP -7, GNP -8 0-9 side view 
with decimal points and data, 
95P. 
3015F 7 seg £2 each. £7 per 
4 with data. 
12 and 24 hour clock circuits 
Ref, No. 31 15p. 

Miniature Amplifier 
S transistor. 300mW o/p. 
Fitted volume and sensitivity 
control, 9 volt . operated. 
£1.75 each P/P I5p. 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs. 
SK, 10K, 25K, I0OK, 250K, 
500K. I meg, Log and Lin. 40p I 

each, 10K, 25K, 50K, 100K, i 

250K, Log and Lin ganged. ). 

60p each. 

404-406 Electronic Components and Equipment 01-4028381 
354.356 High Fidelity and Tape Eq uipmemt01-4025854/4736 
309 PA -Disco -Lighting High Power Sound 01-7236963 
303 Special offers and bargains store 
All malt to 303 Edgware Road London W21BW --, 

Open, Jam -6 phi 
6daysa week 
(309 closed 
Thursday). 
All stores opea 
all day Saturdie . 


