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AOCOLA Soldering 

Instruments add to 

your efficiency 

ADCOLA 64 
for Factory Bench 
Line Assembly 
A precision instrument—supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel-face bit*. 
Standard temp. 360oc at 23 
watts. 
Special temps, from 250oc— 
41OV 

"Additional Stock Bits 
(illuitrated) available 

COPPER 

3.2 mm chisel face 

CHISEL FACE 

B 38 i 

B 14 A' — 

4.75 mm EYELET BIT 

B 58 " — 6-34- mm chisel face 
LONG LIFE 

B 42 LL tV 
t-  
B 38 LL i" — 3.2 

B 14 LL A — 2.« 

CHISEL FACE 

CMISEt, FACE 

CHSSEL FACE 

B 44 LL A' - « 

Don't take chances. We don't. 
All our ADCOLA Soldering 
Instruments are of impeccable 
quality. You can depend on 
ADCOLA day after day. That's 
why they're so popular. You get 
consistent good service ... relia- 
bility . ,. from our famous therm- 
ally controlled ADCOLA Element 
and the tough steel construction 
of this idea! production tool, 

#■ 
Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
{Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 

Telephone: 01-622 0281/3 • Telegrams; Soljoint London Telex BTelex: Adcola London 21851 

CO IB- 

EX RENTAL TV's 
19" — £29-95 
23" — £39-95 

All Channels 405/625 
2 Years Guarantee. 
Free List by return. 

17" Slim line TV's £11*95, 19" Slim line TV's £15*95. Guaranteed 2 years. Send for List, Carr. & Ins. all sets £1 -95. Daily demonstrations to persona! shoppers, 
TEAK Hi-Fi STEREO CABINETS £14 05 Brand,New 44" wide X16" deep x 18" high with Legs. A superb piece of furniture. Carr. £100.  

TRANSISTOR GANG CONDENSERS 30p. Minature AM precision Tape Motors £1*95 famous German manufacturer. 200/250V. Post 20p. 
Transistor Radio Cases: 25p each. Size 9i" X 6i" x zV- P. & P. 15d. SPEAKERS 50p 2k" 8fi BRAND NEW. P. & P. 5p. 
TRANSISTORS Post Free AC 126 AF 179 OC 81 AC 128 OC 44 OC 81D AF 114 OC 45 AF 117 OC 71 15p each 
POTENTIONMETERS 23p each 

Double & Switched 500 KC2/500 KQ 3i" shaft 
Double & Switched 500 KQ/100 KQ 2" shaft 
Double & Switched 1 ME6/100 KQ 1 i" shaft 

Post. & Pack. 5p.—4 for 10p 
KNOBS 100,000 to 
clear (Brand New) 100 assorted Radio & T.V. knobs 50p. Postage lOp. (If you require sets 2 to 6 just ask) 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

W-ES-SS, 17" & 19"—£5-95, 
21" & 23"—£6*45. 
Exchanged Bowls. Carr. 53p. 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park. E.f2 
Phone 01-478 6001-2-3 Stamp for Free List 

YOUR CAREER in 

RADIO & 

ELECTRONICS ? 
Big opportunities and big money await the qualified man 
in every field of Electronics today—both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo-mech- 
anisms ; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam, successes, We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 
Please send FREE BROCHURE to 
NAME  B|0ck 

ADDRESS  Caps. 
     Pieass 6/71 

BRITISH NATIONAL RADIO SCHOOL 
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'Diseosound 

P. A. AND DISCOTHEQUE EQUIPMENT 
A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT 

AMPLIFIERS. MIXERS, LIGHT CONTROL UNITS. 
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O.J. 102 Di»cothequ« Mixer Pre-Ampiifier 
4 inputa each with its own volume control plus master volume control, PFL monitoring anil mic override Rwitches. Size 10|' x 4' x 4'. 
Suggealed Retail Price £25 00 
O.J. I05S P.A. Amplifier 
4 channel mixing facilities each with separate input* and volume controls 30 watts r.m.s. power output A.C. Mains 200/250v A.C. Size llj" x 5' x ft". 
Suggeated Retail Price £41 00 
O.J. 70S Integrated Mixer Amplifier 
Power output 70 watta r.m.s. 4 channel mixer with .separate inputs and volume controls, plus master volume and separate bass and treble controls. Size ISJ" x 5" x 6*. 
Suggested Retail Price £63 00 
O.J. Disco-Amp 
designed apeciflcally for use with discotheques. Power output 100 watts r.m.s. Two mike inputs and two gram inputs, with independent volume controls plus bass and treble controls, incorporates many exclusive features. Front panel size 16i* x 7". 
Snggeated Retail Price £85 00 

D.J. 101 Mixar Pre-Amplifier Six inputs allow full mixing facilities for all types of equipment. 9v battery operation. Size 105" * 25" x 45 '• Suggested Retail Price £14 00 
Diseosound 40 Discotheque Pre-Amplifier Features independent inputs and volume controls for two microphones and two turntables plus separate bass, treble and master volume controls Self powered and ideal for use with Diseosound 100 Power Amplifier <18 capable of running 10 of these power amplifiers—total 1000 watts) Front panel size 16J' x 7". 
Suggested Retail Price £40 00 
Diseosound 100 Power Amplifier 100 watts r.m.s. power amplifier (at 8 ohms) utilising all silicon translators and features full automatic overload against short or open circuits. Frequency response 20-20,000 Hz ± 3db. Distortion less than 1 % at 70 watts r.m.s. ± idb. Size 101' x 8' x 7'. 
Suggested Retail Price £49-60 
D.J. I03S Stereo Pre-Amplifier A high quality stereo discotheque pre-amp unit. Incorporating two microphone and two turntable inputs each with independent volume control, plus bass, treble, balance and master volume control Offers full mixing and monitoring facilities. Front panel size 16 x 3i". Suggested Retail Price £49 50 

O.J. 30L Psychedelic Light Control Unit 3 channel light unit enabling baas, middle and treble ircquenciea from the amplifier to be operated individually. Handles 1000 watts per channel. Front panel size 10" x 6*. Retail Price £37 60 
D.J. 40L Sound Operated 3 Channel Light Unit Features built-in microphone which eliminates the need for connections to any amplifier or sound source. Handles 1000 watts per channel. 
Suggested Retail Price £56 25 
O.J. DIMMER 3000 3 channel light dimmer unit offered in two versions: Dimmer 3000—a straight three channel dimmer unit with mains input and three light outputs. Dimmer 3000S—for use in conjunction with D.J.301. Light Control unit only and has three inains inputs and three light outputs Front Panel size 10" x 6". Retail Price £32 60 
Diseosound Disco-Wheel A projector designed to project a range of liquid wheels and colour change wheels for special lighting effects, adding colour and variety to any form of entertainment. Size 71' x lOJ' x 5i'. Suggested Retail Price £60 00 
A range of complete Discotheques with matching Speakers also available. 

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 1 2 MONTHS 

For full details of the Diseosound range of products call at or write to your nearest 
Discotheque Centre — Demonstrations given at any time. 

DISCOSOUNp 
122 Balls Pond Road, London N.I. Tel: 01- 254 5779 

HENRY'S RADIO LTD., 
309 Edgware Road, London W.2, Tel: 01 -723 6963 



The first EagleTSA. 

151 stereo amplifier that 

Gerry Adler got his 

hanas onhe broke 

The TSA151. The largest of the Eagle 
new generation Amplifiers. It uses a 
completely new solid-state silicon output 
device to provide a powerful clean 15 watts 
RMS per channel. It gives an incredible 
signal to noise ratio. In its attractive 
all-wood cabinet it even looks good. 

And yet Gerry Adler broke it. Quite 
deliberately. Because Gerry Adler is like 
that. Just plain destructive. He'll take a 
piece of equipment and mistreat it. Until 
ire breaks it. Then he'll fix it. Improve it 
and break it again. And again. And again. 

And if it doesn't take more 
punishment than anything else on the 
market it doesn't get to carry the Eagle 
name. 

Gerry Adler has a simple business 
philosophy. Build a better piece of 
equipment than anyone else on the 
market, put a good price on it, and you'll 
sell all you can make. 

It's a great reason for buying the 
TSA 151 or its matchingidereo tuner 
TST152" Inteniatloiial 

we don't stand still 
Write or phone Precision Centre, 
Heather Park Drive, Wembley, Middx. 
HAO 1SU Tel: 01-903 0144 for a copy 
of our new catalogue. 



R+TV 

loswrapoi 
21c HIGH STREET, ACTON, LONDON, W.3. 6NG 

323 EDGWARE ROAD, LONDON, W.2. 
ALL MAIL ORDERS TO OUR ACTON BRANCH 

Terms C.W.O. All enquires S.A.E, 

„ WITH 
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This superb stereo system is a real price break through. It comprises the 
VISCOUNT F.E.T. Mk I amplifier on which full details are given below, the famous 
Garrard SP 25 Mk III (including teak veneer base and transparent cover) with dia- 
mond cartridge or 2025 TC and the very successful DUO type 2 speakers. 
Measuring I7iin x lOJin x 6Jin, the Duo type 2 speakers are teak finished with 
matching Vynair grills. They incorporate a 3 ohm. 13in x Bin drive unit and 
Parasitic tweeter. Max. power handling 10 watts. Price £13-50 per pair plus 
p.&p. £1-50. 
Complete stereo system £43 plus £2-50 p. & p, or with Mk II 
Amplifier and Magnetic Cartridge £48 & £2 SO p. ■% p. 

' F.E.T. Mkl £14-25 + 75p. p. & p. High fidelity transistor stereo ampfifier employing field effect transistors. With this feature and accompanying guaranteed specifications below, the Viscount F.E.T. vastly surpasses amplifiers costing far more. 
Specification—Output per channel 10 watts 
r.m.s. into 3 ohms Frequency bandwidth 
20 Hz to 20 kHz ± Idb at 1 watt, Total 
distortion at 1 kHz at 9 watts 0.5% Input 
sensitivities CER. F.U. 100mV into 3 meg 
ohms. Tuner 100mV Into 100K ohms. Tape 
100mV into 100K ohms. Overload Factor 
Better than 26db. 

The £25 

Stereo system 

The Duetto is a good quality stereo 
amplifier, attractively styled and 
finished. It gives superb reproduction 
previously associated with amplifiers 
costing far more. 
SPECIFICATION— 
R.M.S power output 3 watts per 
channel into 10 ohms speakers. 
INPUT SENSITIVITY. Suitable for 
medium or high output crystal cart- 
ridges and tuners. Cross-talk better 
than 30dB at IKc/s. 
CONTROLS: 4-position selector 
switch (2 pos. mono and 2 pos stereo) 
dual ganged volume control. 

Signal to noise ratio—70db on all inputs 
(with vol. max). Controls—6 position selec- 
tor switch (3 pos. stereo and 3 pos. mono). 
Separate volume controls for left and right 
channels. Bass ± 14db at 60 Hz. Treble 
(with D.P.S. on off) ± 12 db at 10 KHz. 
Tape recording: output sockets on each 
channel. Size 12iin. 6in. 2fin. in simulated 
teak case. BUILT & TESTED. 

Mkll (MAG P.U.) £IS-7S plusTSp. p. & p. 
Specification same as Mk. 1, but with the 
followine inputs. Mag. P.U, CER. P.U. 
Tuner. Spec, on Mag. P.U. 3mV at 1 kHz 
input Impedance 47K. Fully equalised to 
within ±idb RiAA. Signal to noise ratio— 
65db (vol. max). 

V 

m 

TONE CONTROL Treble lift and cut 
Separate on off switch. A preset 
balance control. 

Duetto integrated transistor stereo Amp. £9.50 50p 
Garrard Changer from £7.97 50 p 
Cover and teak finish plinth £4.75 50p 
Duo Type 1 speakers (see opp. page) £4.20 50p 
The above items purchased together £25.00 £2.00 
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SOUND 50 

50 WATT AMPLIFIER & SPEAKER SYSTEM 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last—to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S, (Sine wave drive). Frequency response: — 3dB points 30Hz at ISKHz. Total distortion: less than 2% at rated output. Signal to noise ratio: better than 60dB. Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: ± 13dB at 60Hz. Treble Control Range: ± 12dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume control. 2 inputs at 200mV into 470K. To protect the output valves, the incorporated fail safe circuit will enable the amplifier to be used at half power. SPEAKERS! Size 20" x 20" x 10" incorporating 12" heavy duty 25 watt high flux, quality loudspeaker with cast frame. Cabinets attractively finished in two tone colour scheme—Black and grey. 

COMPLETE SYSTEM 
Sound 50 amp and 2 speakers 
or available separately. 
Amplifier £28.50 plus £1,50 P. & P. 
Speakers £12.50 each plus £1.75 P. & P. 

£50 
Plus £4 P. &P. 

The ELEGANT SEVEN Mk. Ill 
(350m W Output) 
7 transistor fully-tunable M.W.—L.W. superhet portable. Set of parts. Complete with all com- ponents, including ready etched and drilled printed circuit board—back printed for foolproof construction. 
MAINS POWER PACK KIT : 75p extra. 
Price £5,2S plus 50p. P. & P. 
Circuit 13p fRLE WITH PARTS. 
The 
DORSET 

" (SOOmW Output) 

Price £5.25 
pius 50p P. & P. Circuit 13p FREE WITH PARTS 

7-transistor fully tunable M.W.—L.W. super- 
hot portable—with baby alarm facility. Set of parts. The latest modulised and prc-alignment techniques makes this simple to build. Sizes ; 12 x 8 x 3in, 
MAINS POWER PACK KIT : 75p extra. 

THE RELIANT Mk ill 
SOLID-STATE GENERAL PURPOSE AMPLIFIER 

in simulated teak case £7.25 plus P. & P. 50p 
SPECIFICATIONS 
Output 10 watts. Output impedance—3 to 4 ohms. Inputs 1. -xtal mic lOmV Tone Controls—Treble control range ± 12dB at lOKHz. 2. -gram/radio 250mV. Bass control range ± 13dB at 100Hz. ■ . . Frequency Response—(with tone controls central) Minus 3dB points at 20Hz and 40KHz. Signal to Noise Ratio—better than -60dB. Transistors—4 silicon Planar type and 3 Germanium type. Mains input—220/250V. A.C. Size of chassis—10|in. x 4|in. x 2im. For use with Std. or L.P. records, musical instruments, all makes of pick-ups and mikes. Built and tested. 

THE DUO SPEAKER SYSTEM 
Similar in design to those on the previous page the 2-way^ speaker system is beautrfuliy finished in polished teak veneer. It is ideal for wall or shelf mounting either upright or horizontally. 
Type 1 SPECIFICATION 
Impedance 8 or 10 ohms (please state requirement). It incorporates high flux 7in. x 3irin. speaker and 2£in. speaker. Teak finish lliin. x bin. x 5fin, £4.20 each, 50p P. & P. 

LIQUIDATED STOCK 

■TMr 

TOURISTE MK3 

CAR RADIO 
ALL TRANSISTOR 
Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 
Originally sold completely built for £15.4.6 (£15.23) 
Pre-allgned I.F. module and tuner together with 
comprehensive instructions guarantees success 
first time, 12 volts negative or positive earth. 
Size 7in x 2in x 4iin deep. 

See top of previous page for address 

SET OF PARTS 

£6.30 
plus P. & P. 50p. 
Circuit diagram 13p. Free with parts 
Speaker, baffle and fixing kit 
£1.25 extra plus 25p. p. & p. 
Postage free when ordered with 
parts. 

R TV 

^ rO.V) LivM* 
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LEWIS AUDIO 

ECONOMY HI-FI SYSTEMS 

■- 
Lewts Audio Systems com- prise a range of amplifier, speaker, plinth and motor units which can be combined to provide a variety of arrange- ments to suit personal require- ments of size and price. The amplifier delivers power up to 6 watts per channel RMS into 15 ohms for each channel, and each , of the three loud- speakers uses a triple loud- speaker unit arrangement. Leaflet of this attractive range free on request. 

• The SA. 5S Amplifier 
• Compact SC. 18-15 Mkll System, 

illustrated above. 
• The plinth units. 
• The loudspeakers. 

MARTIN AUDIOKITS 
MARTIN AUDIOKITS were first to make modular unit construc- tion available to the hi-fi enthusiast keen to save by buiidino his 
own assembly. AUDIOKITS were first to feature "add-on .ability" 
by which a simple system could be expanded to high performance 
stereo equipment by the addition of easily added on units Many 
who built with MARTIN AUDIOKITS years ago continue to enjoy 
unsurpassed quality and reliability from them to this day. NOW 
YOU CAN BUY AUDIOKITS A6AIN to allow you to build a 
h'Qh fidelity system to your personal choice and which will satisfy 
:::o,!nPi®iel!'on Performance, simpiiclfy of assembly, robustness and reliability, these units are beautifully engineered and solidly built 
for a lifetime of trouble-free service. Each unit is complete in itself 
and requires nothing added; each is tested and checked before 
leaving factory. 

& & a 

• Robust construction. 
• Greater reliability. 
• Simple to fit up. 
• Money saving, too. 

1478E Five stage matched Input selector unit; controls and pre-amp; power 
plate mono) lnt0 ohrns) Power supply: front escutcheon 

"jeSE Similar Sc above but for stereo. Total price £29-95 
? Seu0na

s
SSembly lor use with W*" "O"" eonwle tnd low powef mas AHunns are o«a/na«te separafe/y. stale 

Leaflets on request from the makers: 
LOUIS & LEWIS (ELECTRONICS) LTD.. 154-155 High Street, Brentford, Middlesex. Phone 01-560 1161 

LOUIS & LEWIS (ELECTRONICS) LTD 
■ Please sens details of MARTIN AUDIOKITS I 
I   ■ LEWIS AUDIO SYSTEMS     1 

I ,NAME    8 

J ADDRESS   a 

■ pwe     * 
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pRflNGE Of SOLID STATE 

,5A.C. MAINS AHPtlFIERS 

mm. 

Recommended /ID Retail Price Size 9i x 31 x 5T in. approx. 

Employing only 
high grade components and transistors. 

LTA 15 WATT AMPLIFIER 
HIGH FIDELITY OUTPUT 
SWITCHED INPUTS FOR GRAM, 'MIKE*. TAPE, AND RADIO Frequency Response 10-40,000 cps-3dB. Bass Control-}-17dB to—l6dB at 40cps. Treble . Control , 17dB to—14dB at 14Kcs. Hum and 
Noise—80dB. Harmonic Distortion 0.2% at rated output. Output for 3-8-15 ohm Loudspeakers, 
PTA30 HI-FI 
PUBLIC ADDRESS 
AMPLIFIER 
A SUCCESSOR TO OUR POPULAR CONCHORD 30 WATT UNIT Input Sensitivity 2 mv (max.) Output 30 watts. Output Sockets for Loudspeaker or Recommended combination of Speakers with total Retail Price impedance between 3 ohms and 30 Size 12 x 3i x 6 in. approx. ohms. Three individually controlled Inputs for mixing purposes. Housed in fully enclosed stove enamelled steel case. Controls Vol. (I) Vol. (2) Vol. (3) with mains switch, Treble'lift', and 'cut. Bass 'lift' and 'cut'. 
^NJDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS, Ea FOR ANY KIND OF 'MIKE' AND INSTRUMENT PICK-UP, ALSO FOR RADIO, TAPE OR GRAM. 
  Please send a stamped addressed envelope for full descriptive details of above units, also TUNERIAMPUFIERS STEREO and MONO. 

AVAILABLE FROM YOUR LOCAL HI-FI DEALER Wholesale and Retail enquiries to: 

If required an attractive wood cabinet with veneer finish can be supplied lor any model. — — 
Prices from LINEAR PRODUCTS LTD, 

Electron Works, Armley, Leeds 

When in LUTON, BEDS, you must visit the . . . 

SELF-SERVICE RADIO COMPONENTS SHOP 

Serve yourself from a selection of 1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m. every day. 
Closed all day Wednesday. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 

BAKER 121 n. REGENT 
An inexpensive unit for the beginner in high fidelity and for general purposes. May be used to advantage with any Radio, Amplifier or Television receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c.p.s. 
Flux Density 12, 000 gauss 
Voice Coil impedance 3 or 8 or 15 ohm models Useful response 45-13,000 c.p.s. Nett weight 5 lbs. 
GUITAR MODEL "GROUP 25" IS watt rating £7 Lotest catalogue Sp with enclosure plans. 

Baker Reproducers Lid 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665 

POST 
3 



TRANSISTOR RADIOS 

TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mkl 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, 9WX, SW2, SW3 and Trawler Band. Built in Ferrifce Bod Aerial for Medium and Long Waves. 4 section 24' retractable chrome plated Telescopic aeriai for Short Waves for maiimum perfor- mance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- ing. Eight transistors plus 3 diodes. Famous make Tin. x 4iii. Speaker. Air spaced ganged tuning condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut shade with gold blocking. Size 9 i 7 x 4m. approx. Easy to follow inatruc- tlons and diagrams make the Eoamer Eight a pleasure to hxiild- Total building coft# T Vi Jc Post, packing Parts Price List' and Easy Build Plans 25p Am a and Insurance 41p. (FBEE with parts). 

roamer seven mk IV 
SEVEN FULLY TUNABLE WAVE- BANDS—MW1, MW2, LW, SW1, SW2, SW3 and Trawler Band. Extra Medium waveband provides easier tuning of Badio Luxembourg, etc. Built in lerrite rod aerial lor Medium and Long Waves. Betractahle 4 section 24in, chrome plated telescopic aerial for peak Short Wave listening. Socket for Car Aerial. Powerful push- pull output. Seven transistors and two diodes including Micro-Alloy B.F. Transistors. Famous make 7 i 4in, P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control, wave.change switches and tuning control. Attractive case with carrying handle. Size 9 x 7 x 4in. approx. Easy to follow instructions and diagrams make the Eoamer 7 a pleasure to build. Parts price list and easy build plans 15p (FREE with parts). Earpiece with plug and switched socket for private listening, 80p extra. 

% 

J 

Overseas P. & P, 90p 

NEW! 

trans eif lit 
SIX WftVIBANQ 
PORTABLE WITH 
3in. SPEAKER 

£5.98 £4.48 
Total building costs Post, packing and insurance 31p Total building costs 

Overseas P. 

pocket five sons five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER . 
Attractive case with red s|eafcer grille. Size x 4i x IJ-in. 7 stage—Sltransistors and 2 

if* 

Total building costs Total building costs 
t Overseas 

£2.38 sap 

RADIO EXCHANGE CO 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive black and gold case. Size 5k xli x 3Jin. Tunable over both Medium and Long Waves with extended M.W. band for easier tuning of Luxem- bourg, etc. 7 stages—5 transistors and 2 diodes, supersensitive ferrite rod aerial, fine tone moving coil speaker. Easy build plans and parts price list 8p (FEBE with parts). Earpiece with plug and switched socket for private listening 30p extra. £2.23 

Post, packing and insurance 21 p. 

IMPROVED MODEL! 
roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive black case with red grille and black knobs and dial with spun brass inserts. Size 9 -(- 5J- + 2|m, approx. Tunable on Medium and Long Waves, two Short Waves, Trawler Band plus an extra M.W. band for easier tuning of Luxembourg, etc. Sensitive ferrite rod aerial and latest telescopic aerial for Short Waves. Improved circuit. 8 stages—6 tran- sistors and 2 diodes i including Micro-Alloy B.F. Transistors, etc. Easy build plans and parts price list lOp (FREE with parts). Earpiece with plug and switched socket for private listening 30p extra 

Total building costs 

£3.98 f~ 
Post, packing and insurance 26p. 

* Callers side entrance Barratts Shoe Shop 
* Open 10-1, 2.30-4,30 Mon.-Frl. 9-12 Sat. 

61 HIGH STREET, BEDFORD. Tel. 0234 52367 
! enclose £... please send items marked 

ROAMER EIGHT □ ROAMER SEVEN 
TRANSONA FIVE □ TRANS EIGHT 
POCKET FIVE □ ROAMER SIX 

Parts price list and plans for   

Name   

Address       • n '    

□ 
□ 
□ 

. PW.30 
  J 
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All prices in pounds and new pence 6BA6 25 6J6 2017C5 £1.13 12SR7 35 37 40 DAC32 42 EBL21 60 EL34 53 N78 Bl'OO PL504 80 U404 40 
Vfi VF\ 6BE6 30 6J7M 45 7C6 75 I4H7 50 42 50 DAF91 25 EBL31 £1-38 EL41 65 N108 £1-40 PL508 90 17801 £1.18 

6BH6 45 6J7G 80l 7D5 55 19AQ5 40 50B5 45 DAP96 42 EC90 33 EL42 58 OA2 38 PL609 £1-45 UABC80 35 
1A7GT 40 6BJ6 45 6J7GT 45 7H7 85 20D1 50 50C5 40 DCC90 £1-00 ECC81 83 EL84 25 OC3 38 40 PL802 83 £2-00 UAF42 55 
1CP31 £6-00 6BQ7A 40 6K6GT 56 7R7 70 20F2 70 50CD6G£I«86 DF33 48 ECC82 30 EL95 35 OZ4 PX4 UBC41 50 IBS 40 6BB.7 85 6K7M 35 7S7 £2 ■25 20L1 £1-10 50L6GT 50 X)P70 46 ECC83 30 ELL80 £1.00 PC86 60 PX23 £2-00 I7BC81 45 1H5 42 6BE8 65 6K7G 2017Y4 60 20P4 £1-10 73 50 DF91 25 ECC84 30 EM34 90 PC88 60 PY33 63 T7BF80 40 IN5GT 48 35 6B87 £1.30 85 6K7GT 35 9BW6 50 20P6 £1-20 78 45 Dr92 20 ECC85 25 EM80 40 PC97 50 PY81 80 UBF89 88 IRS 6BW6 6K8M 60 10C2 83 25A6 85 80 50 DF96 42 ECC88 40 EM81 63 PCC84 40 PY82 30 UCC84 43 
IS4 2T 6BW7 70 33 6K8G 35 10P1 90 25L6GT 45 85A2 40 DH3-91 £€ •00 ECH21 63 EM84 88 PCC89 53 PY83 88 UCC86 40 
IS5 25 6C4 6K8GT 60|l0F3 90 25Y5 60 I50B2 60 DH77 30 ECH36 60 EY51 40 PCC189 55 PY500 £1-00 UCP80 55 
IT4 26 6G5G 30 6K25 75 10F9 50 25Z4 45 150C4 60 DK32 40 ECH42 70 EY86 40 PCF80 33 PY800 50 TJCH42 70 
3A4 35 6C6 25 6L6G 45 10F18 45 25Z5GT 55 801 50 DK91 35 ECH81 30 BZ35 35 PCF82 83 PY801 50 UCH81 35 
3Q4 40 6CD6G £1*20 GL18 45110LD11 60 25Z6 65 807 50 DK92 50 EOH83 43 EZ40 45 PCF84 50 R2 80 UCL82 38 
3Q5 384 45 6CH6 55 63 6Q7Gr 80 10P13 88 3flCl 33 818USA4S.75 DK96 42 ECL80 40 EZ41 48 PCF86 60 R19 40 UCL83 60 

35 6CW4 6Q7GT 43 11E3 £4-00 30C15 80 866A 75 DL66 £1-25 ECL82 35 EZ80 28 PCP801 50 S130 £1-75 UF41 60 
3V4 45 80 6B6 26 38 6SA7M 40 12AT6 30 30C17 85 954 60 DL92 35 ECL83 65 EZ81 28 PCP802 50 SP4 50 UF89 38 65 5R4GY 6E5 6SC7M 70 12AT7 33 30C18 75 1625 40 DL93 35 ECL86 45 GY501 80 PCP805 75 8P41 46 UL41 
5U4G 33 6F1 70 6SG7M 85 12AU6 30 30F5 85 4022AR £5-00 DL94 45 ECLL800 GZ30 50 PCF806 70 SP61 55 UL84 85 
5V4G 42 6F6G 6F6G 60 30 68H7M 35 30 12AU7 80 30PL1 75 6763 70 DL95 40 £1.50 GZ32 50 PCF808 78 STV280/80 UM80 28 
5Y3GT 32 6SJ7GT 12AX7 30 30FL12 95 7193 20 DL96 42 EF9 £1.00 GZ34 60 £1-00 PCL82 38 SXJ25 £10-00 17X76 £1.05 
5Z4G 40 6F8G 35 38 6SK7GT 30 12BA6 35 30FL14 75 7475 40 DM70 40 EF37A 60 KT36 PCL83 58 £1*00 17177 £1*05 
6/30L2 6A7 76 6P11 6SL7GT 35 12BE6 35 30L15 85 A61 48 DY86 33 EP39 40 KT61 £1.25 PCL84 43 SU2150 75 17X78 £1.05 

75 63 6F13 38 6SN7GT 35 12C8GT 85 30B17 85 ATP4 85 DY87 35 EF41 85 KT66 £1-70 PCL85 40 T41 £1.00 17179 45 
6A8G 6P14 65 80 6SQ7GT 40 80 12B1 £1-35 30P4 £X*12 ATP5 60 E88CC 65 EF50 25 KT81 £1.75 PCL86 45 TDD4 50 uy2i 50 

6F23 6U4GT 12J5GT 25 30P12 80 ATP7 50 EA50 20 EP80 25 KT81(7C5) PD600 £1-50 TH41 £1.75 1JY41 45 6AK5 30 6F24 75 8TJ56 40 60 12J7GT 35 30P19 80 AU2 44.00 EABC80 35 EF85 35 £1.13 PENA4 £1-00 U10 60 60 1TY86 83 8AM5 32 6F25 75 6V6M 12K7GT 35 30PL1 80 AU6 60 EAF42 55 EF86 33 KT88 £1.75 PE1SB4 £1.00 U14 VMP4G 86 
6AM6 33 6F28 70 6V6G 30 12K8GT 50 30PL13 93 AZ1 48 EB91 20 EF89 28 KTW61 £1-00 PEN45 40 1719 £2-50 VP4B £1-25 
6AQ5 6AS70 6AT6 

35 6F32 25 6V6GT 38 12Q7GT 35 30PL14 90 AZ31 65 EBC33 50 EF91 88 40 76 33 
KTZ41 45 PEN46 40 XJ25 78 VR105/30 38 35 60 80 

80 SO 6G6 6H6 25 23 6X4 6X5G 
30 12SA7GT 35 12SG7 40 35 

36A5 36L6 35W4 
75 50 30 60 

CBL31 CCH35 CL33 
90 75 £1*00 

EBC41 EBC90 BBF80 
55 30 40 

EF92 EF98 EFI83 
ML4 ML6 MSP4 

88 40 50 
PL36 PL81 PL82 

55 SO 45 
U26 U78 U191 

78 30 76 
VR150/30 V17111 VU120 • 6AXJ6 25 6J5M 50 6X5GT 35 12SH7 80 35Z3 CV4S0 £1-26 EBF83 45 EP184 35 PL83 45 U251 80 VU508 £2.50 

6B4G £1-00 6J5G 20 7B6 70 12SJ7 30 35Z4GT 50 CY30 63 BBF89 33 EL32 30 MU14 60 PL84 40 17301 63 50 IW81M 63 50 6B8G 20 6J5GT 30 7B7 45 12SK7 45 35Z5 40 CY31 43 EBL1 70 EL33 63 MX 40 63 PL500 80 17403 Y63 
2N2218 80! 2N4289 33 i AAZ12 18 30 AD149 50 38 BC169C 13 GET882 25 NKT223 33 OAZ200 65 OC35 50 OC81D 20 ZS170 10 

Transistors 2N22I9 AD161 BFS98 28 GJ7M 38 NKT261 24 OAZ201 50 OC44 18 OC82 25 Z8271 18 2N2369A 20 AC126 25 AP115 30 BFY50 23 KS100A 20 88 NKT713 25 OAZ207 48 OC45 15 OC82D 15 ZTX107 15 
1N914 08 2N697 18 2N2646 53 AC127 25 AF117 25 BF\51 20 MJE520 OA70 10 OAZ210 33 OC57 60 OC84 25 ZTX108 15 
ISilS 25 2N706 10 2N2904 30 AC128 25 ASY26 25 BY100 18 MJE2955 OA71 10 OAZ222 40 OC58 60 65 OC170 25 ZTX300 18 
1S202 2G302 2G371 

23 23 2N1132 30 2N2926 13 ACY20 23 BC107 18 BZY88 18 £1.75 OA81 10 OAZ224 38 OC59 OC171 30 ZTX304 28 15 2N1305 25 2N3055 75 ACY39 55 BC108 13 CRS1-4C 48 MJE3055 93 OA86 13 OAZ241 23 OC71 15 OC200 38 ZTX500 
23 2N2147 75 63 2N3702 13 AD140 60 BC109 13 DD003 15 NKT212 27 OA91 08 OAZ242 23 OC72 25 OCP71 98 50 ZTX503 20 30 2N404 23 2N2X60 2N3819 35 GET102 30 NKT214 15 OA211 38 OAZ246 23 OC81 25 ORP12 ZTX531 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
Express Postage & Insurance Sp one valve plus Ip each additional valve. ORDERS over £5 Post free. 6,000 types in stock send for lists, 5p. 

"Renowned for Service" 

BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SWI6 2BF 
I Tel. 769-0199/1649. Open to callers Mon-Sat 9 a.m.—5 p.m. Closed Saturday 1.00—2.30 p.m. R.ST 

Vary the strength 
of your lighting witha 

y inn 

Mil 

f/ 0 

The DIMMASW1TCH is an attractive and 
efficient dimmer unit which fits in place of 
the normal light switch and is connected 
up in exactly the same way. The ivory 
mounting plate of the DIMMASWITCH 
matches modern electric fittings. The 
bright chrome control knob activates an 
on-off switch and controls 40-600 watts of 
all lights except fluorescents at mains 
voltages from 200-250 V. 50 Hz. The DIM- 
MASWITCH has built-in radio interference 
suppression. Price: £3*20 plus 10p post and 
packing. Kit Form; £2-70 plus 10p post and 
packing. Please send C.W.O. to:— 
DEXTER & COMPANY 

1 ULVER HOUSE, 19, KING STREET, 
CHESTER CHI 2AH Tel: 0244-25883, 

As supplied to H.H. Government Departments, 
„ Hospitals, Local Authorities, etc. 

The Unique 

MUITI-MIHI TWIN-VICE 

An extra "Pair of hands" for 
those tricky jobs 

ASSEMBLY—SOLDERING— GLUING—WIRING—DRILLING 
ETC. ♦ INDEPENDENT ADJUSTMENT OF THE TWO VICE HEADS TO ANY ANGLE WITH POSITIVE LOCKING. ♦ JAWS WILL FIRMLY GRIP, ROUND, FLAT, SQUARE, OR HEXAGONAL PARTS. 

TWIN VICE: £5.90 (24p P & P) 
ALSO AVAILABLE 
SINGLE VICE: £3.37^ (20p P & P) 
COVENTRY MOVEMENT CO LTD. Dept. PWI BURNSALL ROAD, COVENTRY CVS 6BU STD 0203-74363 

4-STATION INTERCOM 

£6.75 
Solve your communica- tion problems with thia 4-Station Tranaistor Intercom system (I 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 9V battery. On/ofi switch. Volume control. Complete witn 3 connecting wires each 66lt. and other accessories. P. & P. £0.40. 

MAINS INTERCOM Ho batteries—no wires. Just plug in the mains for instant two-way, loud and clear communication. On off switch and volume control. Price £12.95 P. A P. £n..-.n. 

HMTIJ OUR PRICE ONLY £3.15 
Same as 4-Statuin intercom for two-way instant communication. Idea! as Baby Alarm and Door Phone. Complete with 66ft. connecting wire. Battery £0.11'. P. A P. £0.1>r». 

TranastorTELePHOmmnmCH 

£2.98 '"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. Battery £0.12 extra. P. & P. £0.20. Full price refunded if not satisfied in 
' "WEST LOSDOS DIRECT SUPPLIES (PW.5) 189 KENSINGTON HIGH STREET, LONDON, W.8. 



ARMSTRONG • TELETON • CONNOISSEUR • KOSS • APOLLO • SHURE • CELESTION 

^/msmmrssz^ 
SME'LOWTHER • SI N CLAIR* FERROGRAPH • STE - MA • THORENS • BRYAN • PHI LI PS • KEF ETC 
WHY PAY MORE ? ALL GOODS ARE BRAND NEW & FULLY GUARANTEED FOR 12 MONTHS 

TURNTABLES p.p. 60p 
GARRARD 5100 with Cartridge .... £6.75 GARRARD 2025 TC with Sonatone 9TAHC Diamond Cart   £8.50 GARRARD 3000 with Sonatone 9TAHC Diamond Cart ..i  £9.50 GARRARD A70MKII   £10.97 GARRARD SP25 MK3   £10.97 GARRARD SL658   £12.75 GARRARD AP76  £18.75 GARRARD SL72B    £25.00 GARRARD SL75B   £27.97 GARRARD 401   £27.50 GARRARD SL95B   £34.00 THORENS TD125   £61-00 

PICK UP ARMS pp. 35p 
SME 3009/S2  £25.50 SME 30012/S2   £27.50 COLORING LENCO L75   £9-99 GOLDRING LENCO L69   £6-75 
STEREO AMPLIFIERS p.p. 50p 
H.L. SA707 with Scratch Filter  £19.00 METROSOUND ST20   £26.00 AMSTRAD 8000   £20.97 TELETON SAQ206   £18.97 SINCLAIR 3000...  £34.00 SINCLAIR 2000  £23.50 SINCLAIR PRO 60/2 Z30/PZ5  £15.97 QUAD 303 4 33   £87.00 ARMSTRONG 521 (Teak cased) .. £43.50 SINCLAIR A.F.U  £4.50 
SAN SUYI DUETTE now in stock special prices on application. 

TUNER AMPLIFIERS pp. 75p 
TELETON MX990 WITH SPKS .... £48.50 TELETON R8000 WITH SPKS .... £37.00 TELETON CR10T WITH SPKS .... £29.00 TELETON TFS50  £53.50 TELETON 7AT1   £81.00 TELETON CR55   £90.00 TELETON 10AT1  £105,00 TELETON 7AT20  £78.00 PHILIPS RH781  £54.00 ARMSTRONG M8 Decoder   £7-00 ARMSTRONG 525   £74.00 ARMSTRONG 526   £82.50 

TUNERS p.p. 50p 
TELETON GT101  £32,97 TELETON STQ204X   £38.97 SINCLAIR 2000  £19.00 SINCLAIR PRO.60    £20.50 ARMSTRONG 523 AM/FM   £42-00 ARMSTRONG 524   £32-00 ARMSTRONG MS Decoder  £7-00 SAN SUYI DUETTE now in stock 

SUPERB PLYNTHS AND COVERS as illustrated (£3.50pp ^0p) 
Suitable for Garrard AT60, SP25, 2000, 2500, 3000, 3500, 5100, 2025, 1025, SL65B and B.S.R. McDonald range Superbly finished plynth, ready cut for use (fully assembled). Complete with tinted perspex cover. This unit i® iinisned in Teak polish and will blend in any home. Please state deck when ordering. SUPERIOR PLYNTHS AND COVERS for Garrard AP75. AP76, SL72B, SL75B and SL95B (Recommended list price £10-00). (£4-95 6opPp 4 p) 

COMPLETE 
GARRARD SP25 MKIII 

GOLDRING G800H 
SUPERB PLYNTH AND 

COVER £17.50 p.p. £1 

VISIT OUR 3 STOREY WAREHOUSE 
PACKED WITH HI-FI & STEREO EQUIP- 
MENT, lOOO's OF ITEMS ALWAYS 
AVAILABLE TO SELECT FROM. 

2 SHOWROOMS DEVOTED TO DEMONSTRATING 
SPECIALLY SELECTED SYSTEMS 

CARTRIDGES (p. & p. 12^p.) GOLDRING G850   £4-20 GOLDRING G800   £6 -99 GOLDRING G800E   £11 -00 GOLDRING G800 super E  £16-00 SONOTONE 9TAHC  £1 -75 SHURE M3d   £4-95 SHURE M445/7/C   £7-20 SHURE M55     £9-20 SHURE M75E   £15-00 SHURE M44E   £8,50 
SCOOP BUY SMC-101 MOVING MAGNET STEREO CARTRIDGE. PRICE; £3-25. 
MCI-3 HIGH FIDELITY STEREO MOVING MAGNET CARTRIDGE. PRICE: £6-00. 
For complete specification on the above see our March issue, Page 889. 

TAPE RECORDERS & TAPE DECKS p. A p. 75p 
FERROGRAPH 722   £195 FERROGRAPH 742   £195 FERROGRAPH 702/W 2 track tape deck  £172 FERROGRAPH 704/W 4 track tape deck    £172 PHILIPS 4404 4 track Stereo Recorder  £72 PHILIPS 4407 4 track Stereo Recorder  £87 PHILIPS N4308     £49 PHILIPS 4302 Twin track auto  £31 PHILIPS 4307 4 track       £38 
PHILIPS N4404 4 track stereo   £69 TELETON FXB 510D 4 track stereo.   £46 PHILIPS 4500 4 track stereo tape deck  £98 PHILIPS RH882   £90 

SPECIAL OFFERS 
SPEAKERS 
Wharfedale Example: wharfedale unit 3 speaker kit £10 00 — Denton — Triton — Melton — STE — MA Full range in stock at UP TO 40% DIS- COUNT FOR PERSONAL CALLERS ONLY. 
HEADPHONES For 1 month only we offer 25% OFF list price of all KOSS models. Example: PR04AA. List price £28-00. OUR PRICE £21 -00 plus 37p p. & p. 

SAVE OVER 30% ON A 
COMPLETE SYSTEM List Price GARRARD SP 25 MK III   £16-45 PLINTH AND COVER   £6-00 G800H CARTRIDGE     £13-00 HL AUDIO SA 707   £27-00 2 APOLLO 8 SPEAKERS   £27-50 

£89 -95 OUR PRICE £56-94 + £2-50p. p.&p. 

WHY PAY MORE—APOLLO 3-WAY SPEAKER SYSTEMS 
The Systems are housed in handsome Slim-Line Cabinets of Modern Design, finished in Polished Teak with Padded Front Panel covered in I.C.I. Vynair Grille. 
The APOLLO 3-WAY SPEAKER SYSTEMS are designed and built on the Infinite Baffle Principle and are completely Airtight and fully padded to damp out any Panel Resonance. Polished on all sides they can be used either vertically or horizontally and are ideal for Shelf or Wall Mounting. Below are just a few from the APOLLO comprehensive range starting with: 
APOLLO-15 S-WAY SPEAKER SYSTEM Impedance 8 ohms. Power Handling 15 watts. RMS (30 watts oeak). Frequency Range; 35 to 18.000Hz. Colour; Teak. Size 21 x15x 7iin. PRICE £18-50 each (p. & p. £1 -00). 
THE APOLLO-10 S-WAY SPEAKER SYSTEM employs a specially designed lOin. Bass Unit which has a high efficiency Amsotropic Ferrite Magnet and two 4in. Treble Units and LC 

Crossover Network. Specification: Impedance 4-8 ohms (15-16 ohms to order). Power Hand- ling 10 watts RMS (20 watts peak). Frequency Range 50 Hz to 18,000 Hz. Size 21 x 11J x 9|. Finish Polished Teak. OUR PRICE £13.47 each (65p. p. & p.). 
APOLLO-8 3-WAY SPEAKER SYSTEM As above but 7 watts RMS (14 watts peak). F.R. 55 to 18,000 Hz. Size 20 x 12 x Bin. £10-12 each (50p p. & p.). 
APOLLO-66 3-WAY SPEAKER SYSTEM As above but 5 watts RMS (10 watts peak), F.R. 75 to 18,000 Hz. Size 14i x 8 x 6in. PRICE £6.97 each (37ip p. & p.). 

PERSONAL CALLERS WEL- COME. We are always available to advise on the best system to suit your need and pocket. 
OUR OWN CAR PARK (at rear) 
You have no parking problems when you pay us a visit. 

UNBEATABLE VALUE The largest and best quality range of stock at LOWEST POSSIBLE PRICES Is usually available. 
The prices shown are current at the time of going to press but are liable to alteration. They supercede any previous offer. 

Send Postal Orders. Money Orders, Cheques, etc. to F„r information only send stamped addressed envelope 
AUDIO SUPPLIES (PW6) so stamford hill London, n.I6 (The A.10) 
flnon Q in c rvs C - —  I  ■  ~     V ' AUDIO SUPPLIES Open 9.30 a.m.-< p.m. Monday to Saturdays. (Fridays to 8.30 p.m.) EASY TO FIND. TaI» m.fiftA 7AII 50 yards *rot" (B.R.) Stoke Newington Station. 67,149, 247, 76, 243 Buses pass our door. ® ' 

fay a bank cheque card. (NOT BARCLAY CARDS) 
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COMMIT. 

HI-FI DISCOUNT 

WAREHOUSES 

DRIVE-IN CAR PARK 

rtfgggfKKmKt wAKimau |C0» 
QMST 

Rec. Retail Comet Price Price 
STEREO AMPLIFIERS 
ALBA UA 700   34 50 26 00 ARMSTRONG 521  56 00 44 50 ♦DULC! 207   26 00 17-50 OULCI 207M   32-00 22-25 FERROGRAPH F307  59 00 48 00 GOODMANS Maxamp  54-00 38-00 LEAK Stereo 30 Plus    56-50 44-75 LEAK Stereo 30 Plus, in teak case 62-50 49-50 LEAK Stereo 70   69-00 55-00 LEAK Stereo 70, in teak case  75-00 59-50 ♦LINEAR LT 66     21-00 17-00 METROSOUND ST20   36-00 28-00 PHILIPS RH 591   79 00 61-50 PHILIPS RH 590   52 00 39-50 PHILIPS RH 580   29 00 23-00 PIONEER SA500   62-10 43 00 PIONEER SA700   98-00 70-00 PIONEER SA900   134-10 97-00 PIONEER Reverberation   45-50 33-00 ROGERS Ravensbourne   59-50 47-00 ROGERS Ravensbourne (cased) .. 64 00 50 00 ROGERS Ravensbrook Mk. li .... 47-50 38 00 ROGERS Ravensbrook (cased) Mk. li   52-50 ' 42-00 SINCLAIR2000    35 00 26-00 SINCLAIR PROJECT 60/2 X Z30/ PZ5     23-90 17-00 SINCLAIR PROJECT 60/2 X Z50/ PZ8/trans  34-86 25-50 SINCLAIR AFU   5-95 4-95 SINCLAIR Neoteric   61-95 46 00 SINCLAIR 3000   45-00 36-00 TELETON SAO 206 (new release) 29-00 20-00 VOLTEX 100w. Stereo Discotheque, 8 elecironically mixed inputs  185-00 139 00 

Starred items above take ceramic cartridges only. Ail others take both ceramic and magnetic cart- ridges. 
TUNERS 
♦ARMSTRONG 523 AM/FM  53-76 45-00 •ARMSTRONG 524 FM   41-89 35-00 ARMSTRONG M8 Decoder  9-50 8 00 ♦DULCI FMT.7 FM   26-00 22-00 DULCI FMT.7S Stereo  35-00 29-25 GOODMANS Stereomax  82-52 49-95 LEAK Stereofetic Chassis  66-50 52-00 LEAK Stereofetic in teak case  72-50 59-00 PHILIPS RH 690   47 00 38 00 PHILIPS RH 691   39 00 75-50 PIONEER TX500 AM/FM  77-94 64-00 PIONEER TX900 AM/FM  153 69 1 25-00 ROGERS Ravensbourne chassis .. 61-89 50-00 ROGERS Ravensbrook    45-01 40-00 ROGERS Ravensbrook (cased)  51-26 43 00 TELETON GT 101   45-50 34-00 TELETON 201X FM   36 00 30-00 
All above Tuners are complete with MPX Stereo Decoder except where starred. 
TUNER/AMPLIFIERS 
AKAi AA 8500   229 00 181-00 AKAt 6600  142-53 112 00 ARENA R500   82-00 67 00 ARENA 2400     90-30 72-00 ARENA 2700     105-00 85-00 ARENA T1500F      72-45 60-00 ARENA T9000    303-45 258-00 ARMSTRONG M8 Decoder  9-50 8-00 ARMSTRONG 525   91-89 77-00 ARMSTRONG 526    104-71 87-00 GOODMANS Module 80, 35w. R.M.S  95 00 75 00 GOODMANS 3000   77-73 53 00 MIDLAND 19/542   49-56 37-50 PHILIPS RH 790   139-00 112 00 PIONEER SX770 AM/FM  160-43 126-00 PIONEER SX990 AM/FM  194-74 150-00 PIONEER440   111 10 89-00 ♦TELETON F2000   51-50 32 00 TELETON 7 AT 20    105 00 80 00 TELETON 10AT1 I50w. RMS  160-00 109 00 TELETON TFS50   82-50 56-00 TELETON TFS 50LA MW/LW/VHF 87-50 64-90 ♦TELETON R.8000 with Speakers 63-25 50-00 TELETON CR55   120-00 95 00 WHARFEDALE 100.1   149-00 119 00 
Starred items above take ceramic cartridges only. All others take both ceramic and magnetic cart- ridges. 
AH the above Tuners and Tuner/Amplifiers include MPX Stereo Decoder with the exception of Arm- strong where decoder is extra as listed. 
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COMET for 
after-sales service 
THROUGHOUT THE U.K. 
Pictured, Service Dept. 
at Clough Rd., Hull 
aiso at Leeds, 
Stockton, Goole, 
Wakefield, Doncaster, 
and Bridlington 

Rec. Retail Comet Price Price 
PICKUP ARMS 
GOLDRING Lenco L75   ... 12-33 10 50 GOLDRING Lenco L69   9-29 700 SME 3009 with S2 Shell   .... 34-47 28*00 SME 3012 with S2 Shell   ... 36-71 31*50 
CARTRIDGES 
GOLDRING 800   .... 13-00 7 50 GOLDRING 800H   ... 10-89 8-00 GOLDRING 800E   12 25 GOLDRING 800 Super E  ... 2601 20 00 ♦GOLDRING CS90 Stereo 5-20 4 25 ♦GOLDRING CS91/E  7-81 6-25 GOLDRING G850   6-50 5 25 EMPIRE 100ZE/X   ... 63-00 52-50 EMPIRE 999VE/X  ... 44-50 36 00 EMPIRE 999TE/X   ... 27-60 22 50 EMPIRE 999SE/X  ... 2100 17-50 EMPIRE 999E/X   ... 16-50 13 00 EMPIRE 999/X  ... 11-50 9 25 EMPIRE 909E/X   ... 12-85 10 25 EMPIRE 909/X    7-50 EMPIRE 90EE/X   9-75 8 00 ORBIT Magnetic NM 22  Special Price 2-90 PICKERING V15 AC2  8-40 7-00 ORTOFON SL15E  ... 29-65 23-75 ORTOFON 2X15K Transformer 7 00 5-25 SHURE M3DM  7-41 5 25 SHURE M31E   ... 1205 9 50 SHURE M32E   ... 11-10 8 75 SHURE M32-3  10-20 8-00 SHURE M44-5  11-10 8-50 SHURE M44-7  ... 10-20 8 00 SHURE M-44C  ... 10-20 8-00 SHURE M44E   ... 12-05 9 50 SHURE M55E   ... 12-95 10 25 SHURE M75G  ... 17-60 14-00 SHURE M75-6  ... 16-70 13 00 SHURE M75EJ   ... 19-45 16-00 SHURE M75E-95G  ... 23-15 18-00 SHURE M75E   ... 21-30 16-00 SHURE M75E/D19  ... 23*15 1900 SHURE V15-11   30-00 SHURE V15-11-7  ... 38*90 29 00 

Starred cartridges above are ceramic. All others are magnetic. 
TURNTABLES 

GARRARD AP76 turntable, complete with Goldrlng G.800 Cartridge base and cover. Special Price 30-95 GARRARD SP25, Mk Hi fully wired with Goldring G800 Magnetic Cartridge. Complete with base, plinth and cover— 
^ Special Price 21 98 GARRARD 2025 fully wired with Sonotone 9TA HC Cartridge com- plete with base and cover Special Price 15-50 GOLDRING 705/P turntable, complete with Goldring G850 cartridge, baseand cover   25 00 15-95 

DUAL 1219 transcription  60 DUAL 1209 transcription  42 GARRARD SP25 Mk 111   16 GARRARD SL65 B   21 GARRARD SL75 B   39 GARRARD SL95 B   50' GARRARD 401    38- GARRARD SL72 B   33- GARRARD 3500, with GKS Cart- ridge   17- Base and Cover to fit GARRARD SP25, SL55, SL65B and 3500 ..Special GARRARD 40B  13- GARRARD AP 76  28- GOLDRING GL69 Mk. ii  26- 

40 50 00 35 00 11 90 15-90 29 SO 

Price 4-00 84 10-97 88 21-50 63 22-50 

Rec. Retail Comet Price Price 
GOLDRING GL69 P Mk. II  35-14 29-50 GOLDRING GL75   36 41 33-90 GOLDRING GL75 P  48-94 41 90 GOLDRING Covers for 69P and 75P 4*21 3-50 GOLDRING C99—plinth and cover for G99   11-45 9-90 GOLDRING G99   26-00 23-90 GOODMANS 3025  37-74 26-90 McDonald mp eo  15-75 12-95 McDonald 6io  20-00 le-so Base and Cover for McDONALD MP 60 and 610  Special Price 4-50 PHILIPS 228   20-00 17-00 PHILIPS GA 146  31-50 25-00 PHILIPS 202 Electronic   69 00 57-50 PIONEER PL 12A with base & cover 49.93 37-95 THORENS TX 25 cover  8-85 7-00 THORENS TD125   79 04 64-95 THORENS TD150A Mk. II   46-16 35-95 THORENS TD125AB   120-20 100-00 THORENS TD150AB Mk. II   49*96 42-95 THORENS TX11 Cover  4-43 3*95 
SPEAKERS 
ARENA HT 16  13 00 10-95 B4W Model 70   139-50 115-00 B & W DM3    63 00 53 00 B 4 W DM1   32-00 25-50 CELESTION Ditton 120   24-00 18-00 CELESTION Ditton 15   32-00 25 50 CELESTION Ditton 25   65-00 52-00 GOODMANS Minister   25-00 21-20 GOODMANS Magister   62-50 49-50 GOODMANS Maxim     20-39 16-75 GOODMANS Mezzo 3   34-00 26-50 GOODMANS Magnum K2   44-00 33-00 KEF Cresta   22-17 18 00 KELETRON KN 500 4 speaker system (pair)    23-00 17-95 KELETRON KN 700 4 speaker system (pair)   27-50 21-95 KELETRON KN 1000 4 speaker system   19-25 14-95 KELETRON KN 1500 4 speaker system   24-75 19-95 KELETRON KN 2000 4 speaker system   28-75 21-95 LEAK 200   24-95 18-90 LEAK 300   32-50 23-95 LEAK-600   49-50 36-90 LOWTHER Acousta (with PM6) .. 45 50 38-50 LOWTHER Acousta (with PM7) .. 53 00 46-00 LOWTHER Ideal Baffle  35-50 30-00 METROSOUND HFS 20 (pair) .... 39-00 25-95 METROSOUND HFS 10(pair) .... 27-44 22-95 PHILIPS RH481   11 00 9-25 PHILIPS RH482   18 00 15 00 SINCLAIR 016   8 98 8 00 STE-MA 275 3 speaker system .... 23-10 15 00 WHARFEDALE Speakers Airedale  69-50 56-00 Denton   19-95 15-90 Super Linton   24-95 20-50 Melton   32-50 25-50 Dovedale 3   42-50 32-50 Rosedale   65-00 52-50 Triton (pair)   59-90 46-90 Unit 3 Speaker Kit  13-00 10-50 Unit 4 Speaker Kit  18 00 14-25 Unit 5 Speaker Kit  26-00 20-50 

CHASSIS SPEAKERS 
GOODMANS AxietteS  8-10 8-50 GOODMANS Twinaxiette 8  9-17 7-50 GOODMANS Axiom 10   9 16 7-75 GOODMANS Axiom 80   28-31 23-75 GOODMANS Axiom 201  14-45 10-95 
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(OVER 1,520 sq. yds.) 
4tL 

COMET 

GOODMANS Axiom 301  GOODMANS Audiom 8P  GOODMANS Audiom 10P   GOODMANS Audiom 51   GOODMANS Audiom 61   GOODMANS 12P  GOODMANS 15P  GOODMANS Audiom 18P   GOODMANS Twin Axiom 10  GOODMANS ARU 172   GOODMANS Trebax 100   GOODMANS Trebax 5K/20XL .... GOODMANS Midax   GOODMANS Attenuator   GOODMANS Crossover Networks XO/950/5000   GOODMANS Crossover Networks XO/950   GOODMANS Crossover Networks XO/5000   WHARFEDALE 8 in. Bronze/RS/ DD   WHARFEDALE Super 8/RS/DD .. WHARFEDALE Super 10/RS/DD WHARFEDALE WMT 1 Matching Transformer    

20-70 5-55 6-05 1305 18-95 12-37 20 00 34-00 10-23 4-50 8-60 9-70 12-95 3-55 

15-75 4 25 3 SB 9-75 14 00 10 00 16 97 26 97 8 25 3 50 6 00 7 50 9 00 2 50 

7-40 5-75 

5-00 8-50 14-00 
0-84 

4 00 7 00 11 50 
0 75 

HI-FI STEREO SYSTEMS (complete) 
ARENA MR15     143-00 115-95 ALBA UA552   47-50 35 95 ALBA UA662   62-97 47-95 BUSH System 749/746/764   102-65 82-65 DECCA Sound 603    72-50 59 95 DECCA Sound 604    72-50 60 95 DECCA Sound 1203   97-50 79-95 DECCALI AN 5, complete with stand. 65-50 52-95 EKCO SRG 609    88-50 69-95 EKCO ZU5   165-00 135-00 FERGUSON 3422   87-85 69 95 FERGUSON 3423   118-25 94-95 FERGUSON 3424   123-15 99-95 FERGUSON 3425     145-10 114-00 FIDELITY Music Master UA2  46-00 35-95 FIDELITY Music Master UA1  98-00 82-95 GOODMANS 3000 Suite  140-45 92 95 H.M.V. 2416    129-70 104-95 H.M.V. 204/5/6   202-85 165 00 K.B. KA1250, complete with two 653 speakers   72-00 59-95 K.B. KA1250, complete with two 651 speakers     83-00 65-95 LEAK 30/GOLDRiNG/WHARFE- DALE    182-65 142-95 LEAK 70/THORENS/WHARFEDALE 218-72 169-95 MARCONI Unit 4   77-45 66-95 MARCONI Unit3   86-00 69-95 METROSOUND Stereo 1010   77-32 65-95 PHILIPS GF823   51-50 41-95 PHILIPS GF824   69-50 56-95 PHILIPS GF833     67-50 55-95 PHILIPS GF834   88 00 73-95 PHILIPS 882 (less L/S)   99 00 78-50 PHILIPS GF417   99-50 82-95 TELETON 2S60F, with Stereo Radio 75-00 55-95 TELETON CRIOT 2025/1003, with Stereo Radio   62-10 45-95 TOSHIBA SP8507   248 00 175 00 ULTRA 6405   79-75 66-95 

TAPE RECORDERS AND TAPE DECKS 
AKAI M10L  245-05 189 00 AKAI X200D   190 00 159-95 AKAI X5000 W/L   177-98 140 00 AKAI X330   342-57 269-00 AKAI X-330D   312-56 245 00 AKAI X-360   380 08 284 00 

OVER IOOO ITEMS 

ALWAYS 
ALL FULLY GUARANTEED- 

WITH AFTER-SALES SERVICE 
All items offered are brand new, latest models in manufacturers' sealed cartons 

AKA| X-360 D-deck   AKAI 1800SD   AKAI 1710L  AKAI CR80 8-track stereo recorder AKAI CR80D 8-track stereo tape deck   AKAI 4000 4-track Stereo   AKAI 4000 D 4-track Stereo deck .. BUSH TP 60 Cassette Tape Re- corder  BUSH TP 70 Cassette Battery/ Mains Tape Recorder  BUSH Discassette DC70  FERGUSON 3252     FERGUSON 3245 Twin track .... FERGUSON 3246 4-track  FERGUSON 3247 4-track  FERGUSON 3248 4-track   FERROGRAPH 722   FERROGRAPH 724   FERROGRAPH 702 2 track tape deck  FERROGRAPH 704/W 4 track tdpe deck  GRUNDIG C200L Cassette  GRUNDIG TK 141 (4-track)   GRUNDIG TK 121 (Twin-track) .. GRUNDIG TK 146 (4-track Auto) .. GRUNDIG TK 149 4-track  MIDLAND TC 144 cassette  PHILIPS 2202 Cassette   PHILIPS 2205 Cassette   PHILIPS 2400 Stereo Cassette (Less L/S)-   PHI LI PS 4404 4-track stereo recorder PHILIPS 44074-track stereo recorder PHILIPS 4302 Twin Track Auto .. PHILIPS 4500 4-Track Stereo Tape Deck   PHILIPS 4408 4-Track Stereo .... PHILIPS 4307   PHILIPS 4308   PYE Cassette Recorder/Radio (Batt. /Mains)      TELETON 511 Batt./mains cassette TELETON FXB 510 D 4-track Stereo TELETON TRC 130 cassette, with VHF/AM radio. Battery/mains twin motors   TELETON TC110 cassette, battery/ mains    TOSHIBA 6T 840 S  TOSHIBA GT 601v Twin Track .. TOSHIBA 850 SA   

318-92 199-42 89 85 
95-00 124-90 89-95 

243 00 167 00 65 95 99 95 
79 95 99 95 69-95 

29-40 24-95 
29-95 21 -95 104-30 38-00 44-10 49-65 55-65 266-41 266-41 

23 95 16-95 83 95 29 95 34 95 39-95 43-95 219 00 219 00 
228-71 193-00 
228-71 39-90 61-85 56 85 68-14 57-63 18-00 29-90 43-15 
68 00 95 00 110-00 39 00 

126-00 139-00 49.50 
45-50 29-50 67 50 

193 00 29 95 49 95 43 95 53 95 47-95 13 95 23 95 34 95 
59 95 73 95 89 95 32 00 
98 95 109 00 38.95 46-50 
36 95 17-50 52 00 

41 -75 31-90 
27 -75 110-00 45-15 94-00 

BASES AND COVERS 
GARRARD WB1 Base  3-85 GARRARD WB4 Base   5-69 GARRARD SPC 1 Cover   3-74 GARRARD SPC 4 Cover  4-44 Special offer of Base and Cover to fit GARRARD SP25, SL55, SL65B and 3500    Special Pric GOLDRING Plinth 75  M 8-52 GOLDRiNG Plinth 69   8-52 GOLDRING Covers for 69P and 75P 4-21 THORENS TX25 (for TD125AB) .. 8-22 THORENS TX11 Cover  4-11 Base and Cover for TD 125  15-18 SME Plinth System 2000   39-20 MOTORBOARDS only  4-95 

TEAK CASES 
Leak 70/30 Amp. case    7-50 Leak Tuner case   7-50 Leak Double case for amp. & tuner 10-50 

20 00 67 95 25 95 59 95 

3-25 4 75 3 00 3 75 

7 00 3 50 6 50 3 75 12-50 31 25 3 00 

6 50 6-50 8 95 

Open daily to the public from 9-0 A.M. until — 
5-30 P.M. MON. 1-0 P.M. TUES. 8-0 P.M. WED. 8-0 P.M. THUR. 8-0 P.M. FRI. 5-30 P.M. SAT. 
Customers ar^ welcome to call - Ample car parking facilities 

Complete Price List FREE on request! 

high fidelity 
DISCOUNT WAREHOUSES 
(Dept. p.w.) Reservoir Rd., Clough Rd.( Hull HU6 7QD Tel.407900 
(Dept. p.w.) 68A Armley Rd. (Artist St.), Leeds LSI2 ZEE Tel. nil? 
(Dept p.w.) Teesway, Portrack Lane, North Teesside tJl&i/ 

Industrial Estate, Teesside, TSI8 2RH 65215 

_ . , (Service Dept., New Road Side, Horsforth. Leeds) Ccmet guarantees that all prices quoted are genuine. All items offered these prices at the time this issue closed for press. Add 75p for postage, packing and insurance on all orders (Cartridges 20p) 
or, if Securicor delivery required, add £1.50 only. 
Make cheques, Money Orders payable to "COMET". 

COMPLETE HI-FI 
SYSTEMS 
Completely wired, mounted and 
ready for use 

GOODMANS AUDIO SUITE, Goodmans Maxamp stereo ampli- xer, Goodmans stereomax AM/ FM Tuner with decoder. Pair of Goodmans Magnum K2 speakers, Garrard AP76 turntable in base, complete with cover and Goid- ring G800 Cartridge. Beautifully finished In walnut   257-13 169-95 
METROSOUND 448 8-track stereo play-back unit complete with 2 HFS 10 Speakers  83-56 70-95 
TELETON Stereo 8 track tape Audio system complete with speakers.. 54-75 48 00 
GARRARD SP 25, Mk, 111 mounted in base, plinth and cover with GOLDRING G800 Cartridge. Teleton 203 or 206 Stereo Ampli- fier 12 watts RMS. and 2 KELE- TRON KN500 Speakers, each speaker is a 4 speaker system .. 88-33 58-95 
PIONEER PL 12 turntable, Good- mans Maxamp, Shure M55E Cart- ridge, 2 Keletron KN 700 speakers (each speaker cabinet contains 4 speakers) 144.38 105 00 
GARRARD AP76 turntable com- plete with Goidring G800 Cart- ridge, base and cover, Rogers Ravensbrook Amplifier in teak case and 2 Goodmans Minister Speakers    142-41 108-50 
GOLDRiNG 6L 75P mounted in teak base with hinged perspex cover complete with GOLDRING G800E Cartridge. Leak Stereo 30 Pius Ampiifier in Teak case. 2 GOODMANS Mezzo 3 Speakers 200-50 154-20 
THORENS TD 150AB Mk. ll with TX11 dust cover, SHURE M55E Cartridge, LEAK Stereo 70 Amplifier in Teak case. 2 Wharfe- dale Dovedale 3 Speakers   226-87 175 00 
THORENS TD 125AB Electronic Turntable complete with cover, SHURE V15-11 Cartridge, GOOD- MANS Maxamp, GOODMANS Stereomax AM/FM Tuner. 2 GOODMANS Magister Speakers 422-48 300-00 

All in-stock items delivered by 
SECURICOR 

WITHIN 72 HOURS 
(Add £1.50 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST LOSS OR DAMAGE WHILST IN TRANSIT 
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TECHNICAL 

TRAINING 

in radio television 

and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs—they can help you too! 
Why notfill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

• C. & G. Telecommunication Techns'. Certs. 
• C. & G. Electronic Servicing 
• R.T.E.B. Radio/T.V. Servicing Certificate 
0 Radio Amateurs' Examination 
• Radio Operator Certificates 
0 General Certificate of Education, etc. 
Now available Colour T.V. Servicing 
Examination Students coached until successful 

NEW SELF-BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5-valve receiver, transistor portable, 
and high-grade test instruments—all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

EST. 189/ 
Dept. 171, Intertext House, Stewarts Road, London, S.W.8. 
Please send me the ICS prospectus—free and without obligation. 
(state Subject or Exam) ......... 

NAME  (BLOCK CAPITALS PLEASE) 
ADDRESS    

I AGE OCCUPATION 6/71 

IHTERHATIOHM CORRESPONDENCE SCHOOIS 
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m 

RACK CABINETS 
These are afully enclosed 19" cabinet, overall size 37 x22 x22" fitted hinged rear door with lock removable side panels and adjustable 
front panel mounting positions, usable size 31^ x 19", modern style cabinet finished in light hammer grey. Supplied in good condition with pull out drawer. Price £8 plus £1 carr. or less drawer £7 plus £1 carr. 

BC22I Mains Power Units 200/250v l/P provide o/p of 135v at 20 Ma from electronic stabiliser and 6-3v A.C. for heaters, fitted control panel C core transformer, with terminal connections, fit in battery compartment of BC22I. Supplied In new condition with circ. and mains lead. 
Price £6 plus 60p carr. 

Rx/lnd APN-9 Combined swt tuned Rx and Ind. unit with 3BPI tube 34 octal type 
valves, 100 Kc crystal unit and a large number of other parts, see April P.W. for full details. Supplied new with circ. etc. 

Price £8 plus 7Sp carr. 

R.F. 26 TUNING UNITS 
These tune 50 to 65 Mc/s but can be modified up to 100 Mc/s use 3 valves R.F. Mix and L.O. 7 Mc/s I.F. O/P fitted 40-1 S.M. drive supplied in good cond, with circ. Price £210 plus 40p. post. 3645 I.F. & O/Punit for above with circ. 

Price £1 -50 plus 75p carr. 

G.P.O. Style Hand Sets 
Fitted press to talk swt., these have low Res earpiece and moving coil mike, supplied new and boxed with lead. 

Price 80p plus 20p post. 

270' Radio Altimeters 
Meter 3J" sq., basic movement l-S Ma. also available with 6-5 Ma basic, fitted on/off and range swt. Supplied in new cond. 

Price 80p plus I5p post. 

Rx Unit 16048 Special purpose VL.F. Rx contains large number of modern parts as follows, 8 type LA2503 Vinkors, 4 sii transis, 6 type EF72 valves, 5 miniature relays, 2 high res. relays, OB2 and 85A2 stab, valves, 7 400 P.I.V. diodes, plugs and sks, Tant conds, etc., etc. Supplied in new cond. 
Price £2-10 plus 40p carr. 

Misc Items Speaker units 8" 3 ohm spk in case size 18 X 18x8" with 600 ohm line trans, new, £2-90. Osc. unit with valves I2AT7x3, EF9lx2, LA2, jack sk, coax sk etc new, 70p. RF24 tuning unit swt tuned 20/30 Mc/s with circ, £1. O/P and Test unit with 2 vinkors, 4x Sil transis, 4x min relays coil I K 2p c/o, new 85p. Meters I Ma edgewise near scale 0 to 2000 yds size 3x I x3i tested, £1. Tube type 3BPI with base and Mu met shield with connections, 3" green screen ideal scope use. £2 • 50. Control unit with 2x 500 Ua basic movement meters, 3x yax swts, pots etc new, £2. Valves 6SN7 5 for 50p, Miniature plugs and Sks 18 way I5p, 14 way I0p, Mains Trans all 230v Pria type A. Sec 490-400-0-400-490v @200 Ma, 5v 3a, 6-8v 4a 6-3v I-63, I2v la. £2-55. Type C. Sec 50v la, 6-3v -Sa £1-50. Meters 1-0-i Ma 3^" Fl Rd tested £1 -45. Mercury swts small type 2 for 25p. Panel fuse holders take 1^-" fuses 3 for 30p. Precision Resistors dual 500K -1% can be connected to give 250K, 500K and I Meg new, 30p. Joy Stick controllers give X&Y o/p from 2x20K precision pots. £1-50. Scope Trollies by Cossor, £4-75, Conds 8uf 750v 2 for 60p. 4uf 750v 2 for 40p. 8uf I Kv 2 for 90p. Helical Pots 500 ohm, 2-5K, 50K, 85p. Pot Cores LA66 4 for 50p, LA2503 Vinkor 4 for 50p, Heat Sinks finned in matt black size 11 x 9 x 1" drilled for 4 T.O.3 transis with 4 x I ohm res, £1, Relays coil 6 or I2v DC I N.O. 20a contact 40p, T.S.2I0 covers 20 to 85 Mc/s in 4 bands with xtal check req 250v and 6*3, £3-90. Amplifier units mains l/P (req pre amps) Lowther 2xEL34 O/P used cond, £9. Quad 11 2xKT66 O/P new cond both tested, £11. Circuit Diagrams 1392 and 1475(88) Rx 30p ea, Scopes CDS 13-2 set of 3 circs, £1 -50. CDS 18 (CT3I6) 50p. 13A 50p. Dumont 208 and OS-8, 50p. USM-25 (OS-4) 2 circs £1. T.S. CT38 late series 50p, T.S.2I9 50p. 
The above goods are ex equipment unless otherwise stated. Prices of misc. items include postage, carriage charges apply to mainland only S.A.E. for list or enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9.5HL. 



LiND-AiR AUDiO 

C.1001 MULTI-TESTER- 
Overload protec- tion. '20,000 opv. AC volts 10,50,250. l.OOOv. DC volts 5-25, 125, 600. 2500v. D.C. Current 0-60 UA, 0-250 mA. Resistance 0-60K 0-6 Meg ohm. Deci- bels —20 to •4-22dB. 3{ x lin. Completi with case. 

p. & p. 17ip 

C.1050 MULTI-TESTER 
10,000 opv. RANGES: DC Voltage: 0-3-15 150-600-1200 Volt (10,000 ohms per Volt). AC Voltage: 0-6-30- 300-1200 Volt (5,000 ohms per Volt). DC Current: 0-120 uA, 0-300 mA. Resistance: 0-60K, 0-5 Meg (R x 10) (R X IK) Decibels: —20 to +17dB. 

£5-97i, P. 4 P, 17jP 

C.1052 MULTI-TESTER 
RANGES: AC Voltage: 6, 30, 120, 300, 1200 (16,000 ohm/V) DC Voltage: 0-6, 3, 15, 60, 300, 1200 (30,000 Ihm/V) o, u ii;», a, 30, 300 mA 

£7-35. P. & P. 17ip 

SM-370 
MULTI-TESTER 
20,000 opv. RANGES: DC Voltage: 0-5-26-100- 500-1000V (20,000 ohms/ V). AC Voltage: 0-5-25-100- 500-1000V (20,000 ohms/ V). DC Current: 0-60 uA, 0-250 mA Resistance: RX10, RX1K (300 ohms and 30K ohms at centre scale). Decibels: — 20dB to -(-16dB. 

£3-55, P. 4 P. 17tP 

•53 

BATTERY ELIMINATOR 
Enables transistor equipment to be oper- ated from AC mains. |l 6/9/12v. out - ^ull II rssSO  — put selector switch and • m/ufT switch. Case size 4 X 2J X 2in. complete with mains lead, connecting leads and instructions. 

£2-97{. P. 4 P. 17jp 

WELLER 
"EXPERT 
SOLDERING 
GUN   
Comfortable and easy to use. 240v. AC. Instant dual heat 100/140 watt with two position trigger control. 
£3-37i. P. 4 P. 274p 

SINCLAIR PROJECT 60 

ilii •••• 
An altracine alternative fur the enthusiast prepared to assemble these excellent modules to make a stereo assembly. Z.30 24 watt Rower Amplifier £4*471, (2 required). 
Stereo Sixty Control/Pre-amplifier 
£9-97i. 
PZ.5 Power Supply Unit 
£4-97i. 
SINCLAIR PROJECT 60 Package .leal l>rlce £19-95. P. 4 P. 62ip Project 60 is supplied complete with instruction manual and templates for plinth mounting. 
SINCLAIR IC-10 
INTEGRATED CIRCUITS 
10 watt Amplifier. Size only 1 X 0-4 X 0-2in. A true hi-fi amplifier com- plete with manual giving details of a wide range of applications and instructions. Guaranteed 5 years. 
£2*975. P. & P. 7ip 
SPECIAL TRANSFORMER FOR OPERATING SINCLAIR IC-10 from A.C. mains 230/250v. Output 13v at 0-5 amp. 82}p. P. * P. 12}| 
UNILEX 
AUDIO 
MODULES 
Build a stereo amplifier for as little as 
£16-75. Send 25p for Mullard "Do It Yourself Stereo" booklet. All items in stock. 
E.M.I. LOUDSPEAKERS 

MODEL 4S0 13r X 8" ellip- tical with twin tweeters. 8 ohm impedance. 10 watts. Brani I New, guaranteed. Lind-Air Price 
£3*97^. 
P. & P. 22ip 
MODEL 150 13r X 8" ellip- tical, 3 and 15 ohm impedance. 10 watts. Lind- Air Price 
£2-975 
P. 4 P. 22ip 

CELESTION 
LOUDSPEAKERS 
T X 4' elliptical. 8 ohms. New ami guaranteed. *37^. 

P. & P. 22?p 
CABINETS FOR ABOVE Teak finish with cloth fronts. 
£2-47i each. P. & P. 22ip 

CARTRIDGE 
BARGAINS 
A.D.C. 220X   £8.121 A.D.C. 220XE      £9.984 A.D.C. 660XB   £16.524 A.D.C. 990XE    £13.81 Audio Technica AT66-7D .. £6.124 Audio Technica AT66-5D .. £8.12: Audio Technica AT66 .... £6.124 Decca Deram Stereo  £5.124 Decca Deram Mono   £3.15 Goldring G800   £12.75 Goldring 800H   £10.50 Goldring G800 E  £18.50 Goldring G800 Super E . . £26.00 Goldring G850   £6.50 Shure M3DM   £7.41 Shure M44 7   £10.15 Shure M31 E   £12.00 Shure M55 E   £12.50 Shure M75 E   £21.80 Shure V15 II   £40.75 Sonotone 9TAHGD   £2.75 
Full range of diamond styli available for most current ceramic and crystal cartridges. All at £1*28 each. P. & P. 5p. Please state cartridge make and type number.  
VHP AIRCRAFT BAND 
CONVERTER 
Model VHF.105 
When placed within lin. of a MW band radio lull coverage of VHF Aircraft Band 110-135 Mc/s. can be ob- tained. All tran- sistor, 9v battery operation. Fully tunable 18^ in. x 7 section tele- scopic aerial. Size 4 x 2| x Ifin. 
OUR PRICE 
£3-60 p. & p. iop 

DE-LUXE STEREO 
HEADPHONES 

With soft rubber earpieces. Impedance 8-16 ohms. Frequency response 23-13,000 cps. With lead and stereo plug. 
£2*97i. P. & P. 17ip 
STEREO HEADPHONE JUNCTION BOX Enables Stereo headphones to be used with any amplifier. 
£1-47i. P. 4 P. 12ip 

HI-FI CATALOGUE 
100 pages fully illustrated with 8 page P. A. section. All leading makes and accessories plus details of Budget Stereo systems. 
25p 
P. 4 P. 5p 

GARRARO HI-FI 
TURNTABLES 

2025 T/C with stereo cartridge .... £8.97 4 3000 with Sonotone 9TAH CD stereo cartridge   £10.974 SP25 Mk III  111.97 SL65 B  £15.974 Base and cover for above ...   £2.974 AP76  £19.50 SL72 B  £24.97| SL75 B     £28.85 SL96 B  £89.45 Base and cover for above   £8.874 401   £28.60 
P. & P. Decks 624p. Base & Cover 50p. Deck/Base/Cover 874p. 
THIS MONTH'S SPECIAL OFFERS! SP25 Mk III with base £12.974. P. & P. 75p SP25- Mk III with Sonotone 9TAHCD cartridge and base £15.724. P- & F* 75p. 

LA.20 STEREO SYSTEM 
'SAVE> 

£12 

Only takes a few minutes to set up the Lind-Air LA 20 Stereo Amplifier with the Garrard 2025 T/C Record Changer fitted stereo cartridge and a pair of Lind-Air General Purpose speakers and you have a superb stereo system at a money saving price. Total Rec. Price £63.474- 
Price £41-47^. C. 4 Ins. £1-75 

S-DeC BREADBOARD 

Soiderless breadboard panels, for fast reliable component connections. Single DeCs. One 8-DeC with Control Panel, Jig and Accessories for soiderless connections to controls, etc., with booklet "Projects on S-DeC" giving construction details for a variety of circuits. 
£1-00, P. 4 P. 17ip 
4-DeC KIT. Four S-DeCs with two Control Panels, Jigs and Accessories and the booklet "Projects on S-DeC" all contained in a strong attractive plastic case. Ideal for the professional user. 
£3-95. P. 4 P. 22ip 
T-DeC KIT £2.50- p. & p. 
s-Beo STOK £2-50. P. 4 P. 22ip 

18-19, TOTTENHAM COURT ROAD, LONDON, W.I. Tel: 01-580 2255 
25, TOTTENHAM COURT ROAD, LONDON, W.I. Tel: 01 580 7679 
63, TOTTENHAM COURT ROAD, LONDON, W.I. Tel: 01-637 1601 
94-96, UPPER PARLIAMENT STREET, NOTTINGHAM. Tel; 40403 (STD 0602) 
149, FLEET STREET. LONDON, E C.4 Tel: 01 353 1419 

Open; Tottenham Court Road 9-6 Moo to Sat (Thurs until 7); fleet Street 9 6 Moo to Fn 9-1 Sat; Woltingham 9 6 Mon to Sat (Weds until 7.30) 

mail orders : 
enquiries to: De 

S3 TOTTENHAM C 
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E.DJiir I 0EPT D- 222-224 WEST ROAD, WESTCL1FF-ON-SEA. ESSEX ■ Swl WmM TELEPHONE: SOUTHEND (0702) 46344 
FULLY TESTED AND MARKED 

AC107 15p OC170 23p •AC126 13p OC171 23p AC127 17p OC200 25p AC128 13p OC201 26p AC176 25p 2G301 13p ACY17 15p 26303 13p AF239 37p 2N1302-3 40p AP186 SOp 2N1304-5 25p AF139 37p 2N1306-7 SOp BC154 25p 2N1308-9 85p BC171 = BC107 13p 2N1389-FET 45p BC172=BC108 13p 2N3844A 25p BF194 15p POWER TRANSISTORS BF274 15p OC20 SOp BFYSO 20p OC23 SOp BSY25 37p OC25 40p BSY26 13p OC26 25p BSY27 13p OC28 40p BSY28 13p OC35 25p BSY29 13p OC36 87p BSA96A 13p AD149 SOp OC41 18p AUY10 £1-26 OC44 18p 2N3055 88p OC45 13p 2S034 25p OC71 13p DIODES OC72 18p AAY42 lOp OC81 18p OA91 9p OC81D 18p OA79 9p OC139 13p OA81 9p OC140 17p 1N914 7P 

prtpri Packs of your own choice up b" iCtt" to the value of 50p with orders ■ over £4. 

NEW UNMARKED UNTESTED PAKS 
H10 25 Mixed volts It watt Zeners Top Hat 5Qp 

58 50p 
B66 1 Cn High, quality Germ. Diodes. Min. glass ■ -w type. SOp 
B83 200 Trans. Makers rejects. NPN/PNP. Sil. and Germ. SOp 
B84 100 Silicon Diodes DO-7 glass equiv. to OA200, OA202. SOp 
H15 30 Top Hat Silicon Rectifiers 750 mA. Mixed volts. SOp 
B86 50 Sil. Diodes sub. min. IN914 and IN916 types. SOp 
HIS 8 Experimenters' Pak of Integrated circuits. Data supplied. SOp 
B8850 Sil. Trans. NPN, PNP, equivalent to OC200/1, 2N706A, BSY95A, etc. SOp 
B60 |0 7 Watt Zener Diodes. Mixed voltages. SOp 
H20 20 BY126/7 type Silicon Rectifiers 1 amp plastic. Up to 1,000 volts. SOp 
H6 40 250mW. Zener Diodse DO-7 min. Glass Type. AV.40% Good. SOp 

NEW TESTED & GUARANTEED PAKS 
B2 ■50p 

SOp 
B79 4 1N4007 Sil. Rec. Diodes. 1,000 P.I.V. tA-k 1 amp. Plastic. 3vp 
B81 10 Reed Switches, mixed types, large CAn and small. ^vp 
B99 200 ■M-ixed Capacitors, Post and packing ISpCQ— vvApprox. Quantity counted by weight. 
H4 2 GO Resistors, Poet and packing lOp. 50n Approx. Quantity counted by weight. 
H7 40 Wirewound Resistors. Mixed Values, CAn Postage 7p. 
H9 2 OCP71 Light Sensitive Photo Transis- CArt tors. «JVp 
H12 20 NKT155/269 Germ diodes, brand new CAr« stock clearance. «^v|^ 
H18 10 OC71/7S uncoded black glass type PNP CAn Germ. JWP 
H19 10 OC81/81D uncoded white glass type CAn PNP Germ. 
H28 20 OC200/1/2/3 PNP silicon uncoded tol- CAq scan. VP 
H29 20 OA47 gold bonded diodes coded MCS2. JQp 

RETURN OF THE UNBEATABLE P.I. PAK. NOW GREATER VALUE THAN EVER 
Full of short lead semiconductors and electronic components, approx. 170. We guarantee at least 30 really high quality factory marked Transistors PNP and NPN, and a host of diodes and rectifiers. Mounted on printed circuit panels. Identification chart supplied to give some information on the transistors. 

ONLY 50p 

COLOUR T.V. LINE OUTPUT TRANS- FORMERS. Designed to give 25KV when used with HL509 & PY500 valves. As removed from colour receivers at the factory. 
ONLY £Leach. Post & Packing 25p  

P.O. RELAYS 8 FOR 
Various Contacts and Coil ^ I Resistances. *•1 

Post & Packaging 25p 
ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE 

D I PLEASE ASK FOR PAK P.l. ■ 1 XOp P. & P. on this Pak 
SEND FOR OUR FREE LISTS and CATALOGUE OP ALL OUR PRODUCTS. CHECK YOUR OWN EQUIVALENT WITH OUR FREE SUBSTITUTION CHART. 

NO CONNECTION WITH ANY OTHER FIRM. MINIMUM ORDER SOp. CASH WITH ORDER PLEASE. Add lOp post and packing per order. OVER- SEAS ADD EXTRA POSTAGE. 

YOURS FREE"RTmys 

The New Picture-Book way of learning 

D A ELECTRICITY (5VOLS) 
DfAOIW ELECTRON ICS (6 VOLS) 
You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD—the essential facts are explained 
in the simplest language, one at a time, and 
each is illustrated by an accurate, cartoon- 
type drawing. The books are based on 

the latest research into simplified learning 
techniques. This has proved that the 
PICTORIAL APPROACH to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. 

TO TRY IT, IS TO PROVE IT 

This carefully planned series of manuals has proved a valuable course in training technicians in Electricity, Electronics, Radio and Telecommunications. 
WHAT READERS SAY 

"BEST BOOKS IN THIS COUNTRY" "On going through these books I have found they are the best books I have ever had in this country." ' 
" 'KEY' TO THE KNOWLEDGE" 
"Your books have been the key to the knowledge I have needed." J.M., Horsham. 
"UNDERSTAND THE BASIC FACTS" 
"This is the first time X have been able to understand the bas5 

facts as all other books are too complicated." L. W., Sheffield. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, in good condition within 7 days or send the following amounts. BASIC ELECTRICITY £4.50 Cash Price, or Down Payment of £1.00 followed by 4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS £5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortnightly payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order, prices as above. 
Tick Set required (Only one set allowed on free trial}- 
BASIC ELECTRICITY []j BASIC ELECTRONICS 

Prices include Postage and Packing. 
Signature      .:  

(If under 21 signature required of parent or guardian) 

□ 

ES5Z3IZ53BEEZBS 
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FIND BURIED TREASURE! 
TREASURE LOCATOR 

FULLY TRANSISTORISED 
NOW IT'S HERB AT LAST, after experimenting for four and a half months with a multitude of different circuits and carrying out actual field tests with prototypes, our design team have come up with this real winner. This fully portable transistorized metal locator detects and tracks down buried metal objects—it signals exact location with loud audible sound (no phones used)—uses any transistor radio which fits inside— no connections needed. FINDS GOLD, SILVER, LOST COINS, JEWELLERY, KEYS, WAR SOUVENIRS. ARCHAE- OLOGICAL PIECES, METALLIC ORE, NUGGETS ETC. ETC. Outdoors or in- doors. Extremely xensitive, will signal presence of certain objects buried several feet below ground 1 No knowledge of radio or electronics required. Can be built with ease in one short evening by anybody from nine years of age upwards, with the wonderfully clear, easy to follow, step-by-stcp, fully illustrated instructions— it really is easy as A.B.C. Fully transistorized — no ONLY valves. Uses standard PP3 battery. No soldering neces- sarv. Size of detector head 13r X 10" X '11". Great demand expected at this remarkably low price ORDER WHILE PRE- SENT STOCKS LAST. All parts including de- tector head case, nuts, screws, wire, simple instructions etc. etc. ONLY £2-37 (47/6) X 23p (4/6) p. & p. (Telescopic handle as illustrated £1-75 (36/- extra). Parts available separately. Mads up looks worth £15 1 

£2'37 

BUILD 5 RADIO AND ELECTRONIC 
PROJECTS 

0 

£1-97 
TOTAL BUILDING PRICE (39/6) Amazing Radio Construction set I Become a radio expert for £1-97 (39/6). A complete Home Radio Course. No ex- _ ^ ^ perience needed. Parts includ- 

y'&tO'yr, *13 ng simple instructions lor each f>f vg*. design. Illustrated Step-by-step plane, 00 P ' ' all Transistors, loud- speaker, personal phone, knobs, screws, etc., all you need. Presentation Box 87p (7/6) extra as illus. (if required) (extra parts available separ- atelv) no soldering necessary. Send only £1-97(39/6) + 23p (4/6) p. & p. 

ONLY 

£2-37 
(47/6) 

i 

EAVESDROP ON THE EXCITING WORLD OF AIRCRAFT 
COMMUNICATIONS — JUST OUT 

V.H.F. AIRCRAFT BAND CONVERTER 
Many thousands o! v.b.L Aircraft Band Converters now selling in U.S.A. Listen in to AIRLINES, PRIVATE PLANES, JETPLANES. Eavesdrop on exciting crosstalk between pilots, ground approach, ground control, airport tower. Hear for yourself the disciplined voices hiding tenseness on talk downs. Be wish them when they have to take nerve rippling decisions in emergencies—Tune into the international distress frequency. Covers the air- craft frequency band including HEATHROW. GATWICK. LUTON, RINGWAY, PREST- WICE ETC., ETC. CLEAR AS A BELL. This fantastic fully transistorised instrument can be built by anyone nine to ninety in under two hours. (Our design team built four— everyone worked first time). No knowledge of radio or electronics required. No soldering necessary. Fully illustrated simply worded instructions take you step-by-step. Uses standard PP3 battery. Size only 4%" x 3' x If. All you do is extend rod aerial, place close to any ordinary medium-wave radio- (even tiny portables) NO CONNECTIONS WHATEVER NEEDED. Use indoors or outdoors. THERE WILL BE ENORMOUS DEMAND FOR THIS NEW DESIGN. SEND NOW. ONLY £2-37 (47/6) +23p (4/6) p. & p. for all parts, including case, nuts, screws, wire, etc. etc. (parts available separately). 

ONLY 

SHORTWAVE TRANSISTOR RADIO 
Can be built in one evening At lastl Alter trying countless circuits searching lor easy build, work first-time short waver. Giving advanced world-wide performance, we chose this 'Sky Roma'. Anyone from 9 years up can follow the step-by-step, easy-as-ABC, fully illustrated instructions. (We built ten propotypes and every one worked first time) no soldering necessary, 76 stations logged on rod aerial in 30 rains.—Russia, Africa, USA, Switzerland, etc. Experience thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad- casts. Uses PP3 battery. Transistorised (no valves 1). Size only 3' x 4%" x If. As tremendous demand anticipated price held to only £2-25 (45/-) + 17p (3/6) p. & p. for all parts incl. Cabinet, screws, instructions etc. (Parts available separately). 

REAL WORKING ELECTRONIC ORGAN Don't confuse with ordinary electric organs that simply blow air over mouth-organ type reeds etc. Eight months were spent in creating and testing this superb, revolutionary electronic organ. Fully transistorized—no valves. Proper self-contained loudspeaker. Fifteen separate keys span two full octaves—play the "yellow Rose of Texas", play "Silent Night'', play "Auld Lang Syne", play lots and lots of similar tunes on this real working electronic organ. Although it's no theatre organ It's certainly no tiny thing, it measures 13J x 10 x 21". You have the thrill and excitement of building it together with the pleasure of playing a real,live, throbbing electronic organ. Take it anywhere—play it anywhere, NO PREVIOUS KNOWLEDGE  ^ OF ELECTRONICS NEEDED—NONE WHATEVER. No Pfl nC " soldering necessary, it really is as simple as a.b.c. to make. 
T. / ' / il Anvone from nine years upwards can build it easily in one short evening following the fully illustrated, * 0 Rtep-by-step simplv worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU- 

(56/-) MENT at our-low, low bufiding price. ONLY £2-75 (55/-) + 23p (4/6) p. & p. for all parts, includin g case, loudspeaker, transistors, condensers, resistors, knobs, transformer, volume control wire, nuts, screws, simple (but full) instructions, etc. etc. Uses standard battery (parts available separately). Have all the pleasure of making it yourself, finish with an exciting gift for someone.     

ONLY 

READY BUILT & TESTED 

Treasure Locator Module 

SOOTHE YOUR NERVES, RELAX WITH 
AMAZING RELAXATRON 2"^ CUTS OUT NOISE POLLUTION —SOOTHES YOUR " NERVES! Don't underestimate the uses of this (45/-) fantastic new design—the RELAXATRON is basically a pink noise generator based on avalanche operated transistors. Besides being able to mask out extraneous unwanted sounds, it has other very interesting properties. For instance many people find a rainstorm mysteriously relaxing, a large part of this feeling of well-being can be directly traced to the sound of falling raindrops!—a well known type of pink noise, A group of Dentists have experimented on patients with this pink noise—NO ANESTHETICS WERE USED ! The noise ostensibly created a most definite reaction on these patients' nervous systems with the results that their pain systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING, IP YOU FEEL TENSED, UNABLE TO RELAX—then build this fantastic Relaxatron. Once used you will never want to be without It—use this amazing pink noise generator whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standard PP3 batteries (current used so small that battery life is almost shelf-life 1) CAN BE EASILY BUILT BY ANYONE OVER 12 YEARS OF AGE using our unique, step-by-step, fully illustrated plans. All parts including case, a pair of crystal 'phones, Components, Nuts, Screws, Wire, etc. etc. no soldering. Send only £2-25 + S5p (45/- + 5/-) p. & p. (Parts available separately.) 
GET A GOOD NIGHT'S SLEEP—EVERY NIGHT! 
INGENIOUS ELECTRONIC 
SLEEP INDUCER only 

£2-75 
(55/-) 

taut CAN'T SLEEP AT NIGHTS P DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN? WOULD YOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHT P Then build this ingenious electronic sleep inducer. Il even stops by ttself so you don't have to worry about it being on all night ! The loudspeaker produces soothing audio-frequency sounds, continuously repeated—but as time goes on the sounds gradually become less and less—until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A control is provided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours. No knowledge of electronics or radio needed. Extremely simple, easy-to-follow, step-by-step, fully illustrated instructions included. No soldering necessary. Works off standard batteries—extremely economical. Size only 3" x 41" x If"—take it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, etc. etc. THERE WILL BE A GREAT DEMAND FOR THIS UNIQUE NEW DESIGN —SEND NOW £2-75 + 25p (55/- + 5/-) p. & p. (parts available separately). 

BRAND NEW FULLY TRANSISTORIZED PRINTED CIRCUIT METAL DETECTOR MODULE. Ready built and tested—just plug in a PP3 battery and 'phones and it's working. Put it in a case, screw a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT £20! Extremely sensitive—penetrates through earth, sand, rock, wood, dirt, water, etc.—EASILY LOCATES COINS. GOLD, SILVER, WATCHES. JEWELLERY. NUGGETS, METALLIC ORE. HISTRORICAL RELICS, BURIED PIPES, KEYS. NAIL-IN-TREES, ETC. ETC. Signals exact location by "beep" pitch increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL so stable and sensitive it will detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES CLEAR SIGNAL ON ONE COIN! Tou could even pay for your holidays with two or three days electronic beachcombing—it's almost like having a licence to print money I Unclaimed treasure now exceeds the combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST—TREMENDOUS DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. ORDERS DESPATCHED IN STRICT ROTATION. SEND NOW £4-95 4- 30p carr. (99/- + 6/-) etc. (High quality Danish Stethoscope headphones £2-75 (56/-) extra if required). 

0nly£4'95 (99/-: 

UNIQUE RADIO 
FOR BEDROOM only 
OR OFFICE 01 OC 
No batteries no LI uu 
electricity, (25/-) 
never wears out 
Tune in your favourite programmes or the news, or sports in the Office or in your bedroom. Uses sensitive, germanium diode originally evolved from Wartime radar. Never buy a battery. Never use electricity. Never replace. Covers all medium waves. Clear beautiful tone. Size 4^" x 2|' x li' in beautiful case. ONLY 7 CONNECTIONS AND IT'S WORKING. No soldering necessary. CAN BE BUILT ALMOST BLINDFOLD IN UNDER 15 MINUTES! Ideal for absolute beginner from 8 years of age upwards. SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS. ONLY £1-26 (25/-) + 13p (2/0) p. & p. for all parts including beautiful case. Germanium semi- conductor, tuning condenser, personal phone, wire, nuts, screws. SIMPLE AS A.B.C. INSTRUCTIONS. (Parts available separately). 

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED. 

CONCORD ELECTRONICS LTD (Dept. PW20) 
8 Westbourne Grove, London W.2. 
(Nr Bayswater & Queensway Tubes. I minute ABC Cinema) ^^^^^^^^Calier^Afelcome^Xjm^-^^m^noSaturdajr 
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RSGB BOOKS FOR YOU 
Selections from 

FELSTEAD ELECTROWICS' 

List 
(Sent free for stamped addressed envelope to address below) 
Transistors etc, AC 126 Uhp. AF1I5 ISs. AFI!6 15p. AFIl? 20p. OAS lip. 
9£!S Sf 9^}. ??■ OASi 7iD- ovli Slip, OC25 37ip, OC26 37*0. MjO. OC3S 42*0.0044 14p. OC45 I2ip. OC71 Jlip. OC72 12+s 
S£ A OC81 ■12{p• OC8ID «i». OC82D Mil.. OC170 20p OCm IS»-. fe1-.8-?,-®- BYIOO SOOpiv 14p. 6 amp series: BYZ13 300piv 2«p. BYZ12 eoopiv 2Sp. BYZU 900piv .10p. BYZIO J200piv 3Sp. 
rcl^fS^SJP'PWOsll.iraidlfcr 12 and over). Sub-Mta Transformers: OUT- 

o "/vr gic«l 5;ct'
> J ft (UB 10 6 MULTIMETER. Our famous 2000 £2 per V £4-62i (15p.). Details and other in list. SOLDERING IRON Slim, modern, British high-speed 8|", all parts replaceable, highest quality! guarantee; £I-7i (lOp). DIAMOND STYLII Replacements for BSR TC8/LP TC8/8. TC8LP/STEREO: COLLARO 'O': RONETTE BE 40LP- GARRARD GC2/LP and GC8/LP: ACOS GP65/67, all at 40p (6p) ACOS GJA

73, GP9I: BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE 8TA, 9TA 
£?t306' (3063, 3066, 3301, 3302, 3304); Garrard ™ ftJzP Ali are of the very highest quality. D OUBLE DIAMOND • ' ST10 (ST9, ST8); 9TA, 9TAHC. 3306, GP91 (For GP92 GP?3/Gp94 cartridges); GP9ISC for all GP91-SC Cartridges: All at fil-SO h (6p)• PICARTRTDGES AH standard fittings and stylii. MONO GP67/2 75p. STEREO-COMPATIBLE (MONO) GP91/SC £1<05 STEREO 

nSTEREO cerAMIC GP94 £l-92i. SONOTONE STEREO ^ GOLDRINGG850£4-87i. G800f8-S0, G800E £13 50 G800 SUPER E £19-50 (6ip all types or Reg., Post 22ip,). STYLII FOR ALL ABOVE TYPES, including GOLDRING available. RECORDING TAPE 
™st B^Jsh Mylar available: Standard 5" 600 ft. 36n' 

7- 1800 ft %0L7ni200\5^ LONGPLAYS^qOft. 50p. 5*" 1200 ft. 56p. IrJ oi r?M ' 9p on 70- MICROPHONES Crystal Mtc 91, hand/desk 81p. MIC45 Curved metal handgrip £1-00. CM21 Grey 
h^11^ desk p. Stick 60' £1-021. CM70 "Planet" machined metal tapered stick type with neck cord, adaptor to fit floor stands £1-474 (all 9d) LAPEL (or hand) vnth clip 324p (6p). AH are fitted with leads. Dynamic. Cream hand/ 

^ t 50K Q for desk, tapered with base and slide- SH adaPtor f 1 ;97L MS1 I Siimlar. but fixed on swivel swan neck to switch- fitted base £2-221-. (Either 15p). Type 209 Cardioid ball, 50K/600 Q, omni-dir built-in vol. control, on/off switch, special lead, handle (as good as money can buy) £6-30. DM160, Non-Dir. Ball, 50K cable, adaptor £3-874 (274t> 
INSERTS, Dik., 1-75" OR 0-? either size 27iS WECES with lead & mm. jack plug (2-5 or 3-5 mm., state which). Magnetic 9p, Crystal (3-5 only) 24p (Up to 3 for 6p on any). HEADPHONES 

Sf 7nXn n?? t a ^h15' £2'47±- Same, fitted vol. control each earpiece £4-20, Both have lead and stereo jack plug (174p), HIGH RES 2000 ohm Adjustable 924p (lOp). SPEAKERS. 12" ROUND fitted tweeter, 3 or°5?i 
Wh1-CS f^r Stereo f4-25 Pair, carr. paid 24", 3 or 8 £2 (state which) 374p (6p). EMI 13" x 8", 3, 8 or 15 Q (State which) £2-124 (25p). with single flared para, tweeter cone 8 or 15 Q (state which) £2-274 

oslft VTRW^rSc6^8 an^ CrSf0Ver "^ork 8 or 15 (state which) £3-75 VIBRATORS. Genuine Plessey 12V 4-pin non-synch. 121HD4, 274p ^h-dlSR?) 624d (All types 64p per vibrator). CONNECTING 
/?! ^at?s of 5.c.olIj asstd- cols' ea. coil 5yds. Solid core 14p C6p). Flexible thm ior ^ansistor wiring 16p (6p). PICK-UP WIRE. Super TR A rrl RTXr s^recn^d and sheathed 6p yd. (6p up to 6yds.—over free). RE- iir u . F ?** Leads. (Curhes) 6ft. phonoplug ea. end 224p. 12ft 39d 

r atYfr ?5d- 12ft. 424P. (6p per lead all types)! BATTERY ELIMINATOR. 240V AC input 3, 6, 74 & 9V. DC output at 
flitches, leads, pilot light and universal adaptor for all trans. 

/-FfH aE mak68 cassette tape recorders and players £3-15 ^E-ND SAE for full free ijsts Smali 3W and 7^w trans ampijfiers ! yol- controls, all types of radio switches, car and portable ex- mln prods' 311 t^s of Brit. & Cont standard and Sc am^manv "SSSSi s Thynstors, croc, clips (various) terminals, etc. etc. and many Special Offer lines at lowest possible prices. 
BRAND NEW 
SGS/FAIRCHILD SILICON NPN TRANSISTORS. BD 112 AUDIO BD 116 AUDIO CP400 REGULATOR REGULATOR REGULATOR AUDIO 
CP401 CP402 CP404 CP430/ 431 CP433 CP702 CP704 

80 volts 20 watts T03 32p. 
T03 45p. T03 374p. T03 374p. T03 424P. T03 374p. 

80 „ 20 „ 40 „ 15 .. 60 „ 15 .. 100 „ 15 „ 80 „ 15 „ 
100 „ 30 „ 120 „ 40 „ 60 „ ' 15 80 „ 30 „ 100 „ 25 80 „ 100 .. 

(10 for £2-50) (10 for £4-00) 

TO 3 T03 TO 3 TO 3 T03 

AUDIO AUDIO AUDIO   RF or SERVO BLY68 AUDIO BLY72 HIGH POWER GP203 HIGHCURREN y jvjc,Xw/\i ou vous d watts 324p, BEW76 MICROWAVE OSCILLATOR 4GHZ 30 volts 1 watt £1-00 HIGH SPEED SWITCH 40 volt 4 amp 224p. 2N4075 AUDIO 100 volts 30 watts 55p AUDIO 100 „ 30 „ 45p 

374p. 
424P. 374P. 474P. 50p. 75p 

25p each 
2N4076 iv VARICAP DIODES BBY10 6.8pf. BBY11 lOpf. BBY12 12pf. INTEGRATED CIRCUITS, FLAT PACKS. U6A.998979X. 4 CASCADE BINARY. 75p. U3T.771139X. DUAL DIFFERENTIAL COMPARITOR 75d U3H 77123WC ^DC AMP. up to 30 MHZ. 75p, U31.99315IX. CLOCKED FLIP FLOP. 624d. CHARGES 64p up to 11, paid for 12 and over. 

^ Ii0LIDAYS. No orders or correspondence received after May 21st will be dealt with until June 10th, 

FELSTEAD ELECTRONICS^ 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EH Cash with order only. No COD or Caller Service. Charges (Min.6p) in brackets after all items. Regret Orders under 25p excluding postage, unacceptable. SAE please for enquiries or cannot be replied to. Charges apply G.B, and Eire only. Overseas orders welcomed (lists free overseas). 
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VHF-UHF MANUAL 
By G. R. Jessop, C Eng, Ml ERE, G6JP 

2nd edition. Considerably enlarged and revised. 
Transmitters, receivers and test equipment for use at 
vhf and uhf are ail fully covered on a practical basis 
in this new edition. £1-80 post paid 

RADIO COMMUNICATION 
HANDBOOK 

832 pages of everything in the science of radio com- 
munication. The Handbook's U.K. origin ensures 
easy availability of components. Complete coverage 
of the technical and constructional fields. A superb 
hard-bound volume. £3-50 post paid 

AMATEUR RADIO TECHNIQUES 
By Pat Hawker, G3VA 

Third edition. A source of many useful circuits and 
aerials incorporating the latest amateur techniques. 
Contains 208 pages and nearly 500 diagrams. 

£1 -13 post paid 
These are three of a complete range of technical 

publications, log books and maps, all obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N2AE 

I fAHUSTIC BAM AM OffCK! I 

TRAIMSEUROPEASM 
Transistorised Stereophonic High Fidelity 

AM/FM Tuner Amplifier System. 

IMS system includes this elegantly styled solid state Teak finished cabinet curier/ampliner Covering VHf/FM, Medium and ions wavebands. The latest 4 Speed B.S.R. Mono/Stereo record changer with 2-10in, x 6in. matching elliptical speakers. A complete Hi-FI Stereo Radiogram at less than half normal price. r-rtr-^-iai ww-w-**. 
Easuy fU,.* no .ecWcdl SPECIAL OFFER knowledge necessary. 

£44 Credit Terms avail- able. First monthly payment of £5-83 fol- lowed by 9 monthly payments of £4-95. Total Credit Sale Price £49-50. Send £5-83 today. 
FABULOUS VALUE 
Transistorised Stereo Hi-Fi Record Player Build your own Hi-Fi Record Player with the Serenade fully tran- sistorised amplifier which comes complete with 2- lOin. x 6in. speakers and the latest 4 Speed BSR Speed Stereo/Mono Record Changer. 

POfl Credit terms 1st monthly payment £2-46 fol- tilU p & P l<?we^ by ' "2?nthIy Payments of £3 38 (Total A'UU 88p c/* price £33-80). Send £4-26 today. _ 
EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. | 

   I ■ CALLERS WELCOMEH Hi ■■ ■ Post COUpompL-EASE SEND ME FREE DETAILS OF YOUR RANGE _ 
NOW for... q ^ Name     £ 

Fmi lOO.Chne Side London N.14 B 
Tel-OI-886 3733/9666 jjj 



TRANSISTORISED FM TUNER i 6 TRANSISTOR HIGH QUALITY TUNER, SIZE ONLY 6 X 4 X 2 Jin. 3 I. F. stages. Double tuned dis- criminator. Ample output to feed most amplifiers. Operates on 9 V battery. Coverage 88-108Mc/s. Ready built ready for use. Fan- tastic value for money. £6-37i. P. & P. 12ip. Stereo multiplex adaptors l4-97£. 
AVO CT471A MULTIMETER Battery operated, fully transistorised. Sensitivity 100m Q/v. Measures AC/DC Voltages 12m V to l,200v. AC/DC Current 12uA to 1.2 Amp. Resistance 12 ohm to 120 mQ HP, VHP, UHF Voltage with multiplier 4v to 400v up to 50 Mc/s, 40m V to 4v up to 1,000 Mc/s. Offered in perfect condition. £55 each. Carr. 50p.  

CRYSTAL CALIBRATORS NO. 10 
Small portable crystal controlled wavemeter. Size 7 x 7k x 4in. Frequency range 600 Kc/s-10 Mc/s (up to 30 Mc/s on harmonics). Calibrated dial. Power require- ments 300V. B.C. 15mA and 12V D.C. 0.SA. Excellent condition. £4>47i. Carr. STJp. 

B.C. 221 FREQUENCY METERS latest release 125 KHz—20 MHz. Excellent condition. Fully tested and checked and complete with calibrator charts. £27 50 each. Carr. 60p. 
AM/FM SIGNAL GENERATORS Oscillator Test No. 2. A high quality precision instru- ment made for the ministry by Airmec. Frequency coverage 20-80 Mc/s. AM CW/FM. Incor- porates precision dial, level meter, precision attenuator lMV-100mV. Operation from 12 volt D.C. or 0/110/200/250 volt A.C. Size 12 x SJ x 9ia. Supplied in brand new con- dition complete with all connectors fully tested. £45. Carr. £1. 

AVO CT.38 ELECTRONIC 
MULTIMETERS High quality 97 range instrument which measures A.C. and D.C. Voltage, Current. Resistance and Power Output Ranges D.C. volts 250mV-10,000v. (10 meg ft -11 Omegft input). D.C. current 10fxA-25 amps. Ohms, 0-1,000 meg ft A.C. volt 100inV.-250V (with R.P. measuring head up to 250 Mc/s) A.C. current 10/iA-25 amps. Power output 50 micro-watts-5 watts. Operation 0/110/ •200/250V. A.C. Supplied in perfect condition complete with circuit lead and R.P. probe. £25. Carr. 75p. 

"ADMIRALTY 62B RECEIVERS High quality 10 valve receiver manufactured by Murphy. Coverage in 5 bands 150-300 Kc/s, 560 Ko'a-LSMc/s; 3,9- 30.6 Mc/s I.E. BOO/Kc/s. Incorporates 2 R.F. and 3 I.F. stages, bandpass filter, noise limiter, crystal controlled B.F.O. calibrator I.F. output, etc. Built-in speaker, output for phones. Oper- ation 150/230 vol A.C. Size m x 13 J x 16in. Weight 1141b. Offered in good working condition. £22-50. Carr. £1.50. With circuit diagrams. Also available B41 L.F. version of above, 15 Kc/s - 700 Kc/s. £17-50. Carr. £1.60. 
TO-3 PORTABLE OSCILLOSCOPE 3iu. tube. Y amp. Sensiti- vity 0-lv p-p/CM. Band- width 1-5 cps-1-5 MHz. Input imp. 2 meg ft 25pP X amp. sensitivity 0-9v. p-p/CM. Bandwidth 1.5 cps -SOOKHz. Input imp. 2 meg ft 20pF. Time base. 5 ranges 10 cps-300 KHz. Synchronization. Internal/ external, lliuminated scale 140 x 216 x 330 mm. Weight 15J lb. 220/240V. A.C. Supplied brand new with handbook. £87-50. Carr. 50p. 
TO-I PORTABLE OSCILLOSCOPE A general purpose low- cost economy oscilloscope i for everyday use.. Y amp. ! Bandwidth 2 CPS-1 MHZ. Input imp. 2 meg ft 25 P.F. Illuminated scale. 2in. tube. 115 x 180 x 230mm. Weight 81b. 220/240 V a.c. Supplied brand new with hand- book. £22.50. Carr. 50p. 
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msMii 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES. ETC. 
• LOW COST • QUICK DELIVERY • OVER 200 RANGES IN STOCK • OTHER RANGES TO ORDER 

NEW "SEW 
CLEAR PLASTIC 

METERS 
TYPESW.I00 
100 x 80 mm. 

20V. D.C. .. £2 97i BOnA £3-47^ 60V. D.C. .. £2 97^ 50-0-50/iA £3-37^ 300V. D.C. f2 97J 100/xA .... £8 87i " - - - — 100-0-100/xA£3-25 500/xA  £3-121 1mA . ■ . £2-97k 
lamp. D.C. £2-97| 5 amp. D.C. £2-971 300V. A.C. £2 97^ VU Meter. , £3-75 

' DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
BOflA  £3-12| SO-O-SO^A £2-971 100/xA .... £2 97^ 100-0-100/xA£2 87i BOOM ■■■■ ^2 621 Ira A £2-47^ 20V. P.O... £2 471 

50V. D.C... £2-47k 300V. D.C. £2-47^ lamp. D.C. £2 47i 5 amp. D.C. £2-47i 800V. A.C. £2-621 VU Meter.. £3-37^ 
"SEW" CLEAR PLASTIC METERS 

Type MR.85P. 4iin. x 4Jin. fronts. 
60mA .... £2 80 100mA £8 60 500mA £2-80 1 amp £2 60 6 amp £2-60 15 amp  £2-60 30 amp  £2-80 20V, D.C... £2 60 60V. D.C. .. £2-60 150V. D.C. £2-60 300V, D.C. £2 60 15V. A.C. .. £2-80 300V. A.C. £2-80 S Meter 1mA £2 87J VU Meter.. £3-80 1 amp. A.C.* £2-60 5 amp. A.C.* £2-60 lOamp. A.C.*£2-60 20 amp. A.C.,£2 60 30 amp. A.C. *£2-60 

4- m 
BOfiA  50 n-50fiA £3 10 100/xA .... £310 100-0-100/x A £310 200M ■■■■ £2-87k BOOM ■■■■ £2 75 500-0-500juA £2-60 1mA £2-60 1-0-lmA .. £2-80 5mA £2 60 10mA .... £2-80 

Type MR.52P. Sfin. square fronts. 50/xA £8-10 50-0-50/xA £260 100M  £2-60 100-0-100/xA £2S7i BOOM ■■■■ £2-25 1mA £2-00 5mA £2 00 lOmA .... £2 00 BOmA .... £2-00 lOOmA .... £2-00 500raA .... £2-00 1 amp £2-00 5 amp £2-00 

10V. D.C. .. £2-00 20V. D.C. .. £2 00 50V. D.C. .. £2 00 300V. D.C. £2 00 15V. A.C. .. £2 00 300V, A.C. £2 00 S Meter ImA £210 VU Meter.. £3X0 1 amp. A.C.* £2 00 5 amp. A.C.* £2-00 10 amp. A.C. *£2-00 20 amp. A.C, *£8-00 30 amp. A.C.*£2 00 
Type MR.65P. Sfin. x S^iu. fronts. 

BOM  8-37|- 50-0-5 OjU A £2-75 1Q0M •••• £2-75 100-O-100uA£2-60 200M  £2 60 BOOM •■■■ £2 37^ 500-0-500/iA £210 

£210 £2-10 £210 

ImA . 5raA .. 10mA 50mA 100mA SOOmA 

£210 £2-10 £2-10 £210 £210 £210 I amp £2 10 6 amp 10 amp.. 15 amp. 20 amp. 30 amp. 50 amp. 5V. D.C. 

£2X0 £210 £210 £210 £210 £2-371 £210 

I 10V. D.C. . 20V. D.C. . ! 50V. D.C. . 150V.D.C.. 300V. D.C. 15V. A.C.. 50V. A.C.. 150V. A.C. 300V. A.C. 500V. A.C. S Meter 1mA VU Meter.. 50inA A.C. * 100mA A.C. *82 10 200mA A.C.*£2 10 SOOraA A.C.*£2-10 1 amp. A.C.* £210 5 amp. A.O.* £210 10 amp. A.C.*£2 10 20 amp. A.C. *£210 30 amp. A.C.*£2-10 

£2-10 £210 £210 £2-10 £2-10 £2-10 87^ 371 

♦MOVING IRON— 
ALLOTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Size overall 100mm x 90mm x 108mm. A new range of high quality moving coil instruments ideal for school experi- ments and other bench applications. 3* mirror scale. The meter movement is easily accessible to demonstrate internal working. Available in the following ranges: 
50M  £4 50 20V d.c £8 97 IOOuA £4 25 50V d.c a3-97 1mA  £3-97 S00V d.c. ...£8-97 50-0-50/iA ... £4-25 1-0-lmA £3-97 Dual range 1A d.c £3-97 500m A/5 A d.c.f4-25 5A d.c £3-97 5V/50V d.c... £4-25 10V d.c £3 97 

Type MR.38P. 1 21/32in. square fronts. 200mA £1-374 300mA .... £1-37^ 600mA .... £1-37^ 760mA £l-37ii 1 amp £l-37£ 2 amp £l-37i 5 amp £1-374 10 amp. .. 81-37J 3V. D.C. .. £1371 X0V. D.C... £137^ 15V. D.C... £1-874 20V. D.C... £1-374- 100V, D.C. £1-374 150V. D.C. £1-374 S00V, D.C. £1-874 600V. D.C. £1-374 750V. D.C. £1 374 15V. A.C... £1-374 50V. A.C... £1-374 150V. A.C. £1-374 300V. A.C. £1-374 500V. A.C. £1-374 S Meter 1mA £1-60 VU Meter.. £2.10 

. " y " •- 

bom "• 12 00 B0-0-50M 21-874 100M 21-874 100-0-100uA £1-75 200M ■■■■ 21-73 BOOM 21-50 600-0-500uA £1 -37 4 1mA £1-374 1-0-lmA .. £1-374 2mA £1-374 6mA £1-374 10mA  £1-374 20mA .... £1-874 50mA .... £1-374 100mA £1-374 150mA .... £1-374 
Type ME.45P. 8in. square fronts. BOM B0-0-50M 22-10 100//A .... £210 100-0-100/xA £1.874 200M  £1-874 600uA .... £1-80 500-0-500uA £1 50 1mA £1-50 6mA £1-50 10mA .... £1-50 50mA .... £1-50 100mA £1-50 500mA .... £1-50 1 amp  £1-60 

i amp £1-60 £1-50 £1-50 , £1-50 £1-50 £1-50 £1-50 

10V. D.C. 20V. D.C. 50V. D.C. . 300V. D.C. 15V. A.C. . 300V. A.C. S Meter 1mA £1-874 VU Meter.. £2-25 1 amp. A.C.* £1-50 5 amp. A.C.* £1-50 10 amp. A.C. *£1-50 20 amp. A.C.*£l 50 30 amp. A.C.*£1 50 
'SEW" BAKELITE 
PANEL METERS 

25M 23-50 S0M  22-374 50-0-50/iA £2-25 100//A .... £2-25 100-0-100/iA £2-25 BOOM 1mA    1-0-lmA .. 5mA    10mA .... 60mA .... 100mA  

£210 £1-75 £1-75 £1-75 £1-75 £1-75 £1-75 

1 amp £1 5 amp £1- 15 amp  £1- 30 amp £1 50 amp £1 5V. D.C. .. £1 10 V. D.C. .. £1 20V. D.C. .. £1- 60 V. D.C. .. £1 150V. D.C. £1- 300V. D.C. £1- 30V. A.C.* £1- 50V. A.C.* £1- 150V. A.C.* £1- 300V. A.C.* £1- 500mA A.C.* £1- 1 amp, A.C.* £1- 6 amp. A.C.* £1- lOamp. A.C.*£1- 20 amp. A.C.*£1- 30 amp. A.C.*£1- 50 amp. A.C. *fl- VU Meter.. £3- 

EDGWISE METERS 
Type PE.70. 3 17/32in. x 1 15/32in. x 2} in. deep. 
BOM  23 00 ) BOOM   22 80 50-0—50iiA £2*874 imA yP'STI 100/iA .... £2-874 300V • l A'" fjl\ 100-0-100/iA 22-75 ATr * . 1J* 200/iA  £2-75 iVU Meter.. £3 25 

MARCONI TP142E DISTORTION FACTOR METERS. Excellent condition. Fully tested. £20. Carr. 7Sp. 
TRANSISTORISED L.C.R. A.C. MEASURING BRIDGE A new portable bridge offering ex- cellent range and accuracy at low cost. Ranges: R. Ift-11-1 megft 6 Ranges ±1% L.l n K - 111 HENRYS 6 Ran- ges —2% C. lOpP illlOmFd. 6 _ ±2%. TURNS RATIO 1:1/1000- 1:11100. 6 Ranges ± 1%. Bridge voltage at 1,000 cps. Operated from 9 volts. 100/iA. Meter indication. Attractive 2 tone metal case. Size 7| x 5 X 2in. £20, P. & P. 25p 
COSSOR 1049 DOUBLE BEAM OSCILLOSCOPES D.C. coupled. Band width IKc/s. Peri* order. £25. Carr. £1-50. 

CLASS D WAVEMETERS A crystal controlled hetero- dyne frequency meter covering 1-7-8 Mc/a. Operation on 6 volts D.C. Ideal for amateur use. Available in good used con- dition, £5-974. Carr. 374p. Or brand new £7-974- Carr. 374p. 
LEUNDM0D~Er27BEATTREQUENCY' OSCILLATORS Frequency 0-20 Kc/s. on 2 ranges. Output 500 ft or 6k ft. Operation 200/250Vr. A.C. Supplied in perfect order. £12-50. Carr. 50p. 
MARCONI TF885 VIDEO OSCILLATORS 0-5 rac/s Sine Square Wave £45. Carr. £1. 

LAFATETTE TE-46 RESISTANCE CAPACITY ANALYSER 
2 pP-2000 mFd 2 ohms 200 meg- ohras.Also checks impedance, turns ratio, insulation, 200/250V. A.C. Brand New £17-50. Carr. 374p. 

MARCONI TFI95M BEAT FREQUENCY OSCILLATORS 0-40 ke/s. £20. Carr. £1-50 

'tj -B 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM Operative over amazingly long distances. Separate call and press to talk buttons, 2-wire connection. 1000's of applications. Beautifully fin- ished in ebony. Supplied complete with batteries and walJ brackets. £0 974- P. & P. mp. 

Latest 

Catalogue 
Our latest edition giving full details of a comprehensive range of HI-FI EQUIP- MENT. COMPONENTS, TEST EQUIP- MENT and COMMUNICATIONS EQUIP- MENT. FREE DISCOUNT COUPONS VALUE 50p. (10/-) 248 pages, fully illustrated and detailing thousands of items at bargain prices. 

SEND 
NOW! 

• 
ONLY 
37ip 
p&p 
10p 

G. W, SMITH 
i. CO (RADIO) LTD. 

Also see next two p 



SEMI-CONDUCTORS/VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
IN914 7p AC187 SOp IN4001 8p AC188 SOp IN4002 9p ACY17 SOp 1N4003 lOp ACY18 25p 1N4004 lOp ACY19 25p IN4005 12p ACV20 22p IN4003 X5p 20p ACY21 22p IN4007 ACY22 17 p IN4148 7p 22p ACY28 17p INS 054 ACY40 15p 2G301 20p AD140 SOp 2G802 22p AD149 SOp 2G303 25p ADi61 37p 2G306 SOp SOp AD162 37p 2G308 API 14 25p 2G309 SOp AF115 25p 2G371 22p AF116 26p 2G374 27p AF117 25p 2G381 26p AP118 62p 2N690 17p API 19 20p 2N697 17p AF124 25p 2N698 42? AP126 17p aN706 lOp AF127 17p 2N706A 12p AF139 SOp 2N708 15p 22p AF178 47p 2N914 AF180 62p 2N916 22p AF181 42p 2N918 37p AF186 40p 2N929 22p AF239 42p 2N930 25p ASY26 25p 2N1131 30p ASY27 32p aNU32 SOp ASY28 25p 2N1302 BOp 22p ASZ17 42p 2N1303 AUY10, 97p 2N1304 28p BAYSl 7p 2N1305 25p BC107 12p 2N1306 25p BCI08 12p 2N1307 25p BC109 12p 2N1308 SOp BC113 25p 2N1309 25p 22p B0116 40p 2N1613 BC125 55p 2N1711 25p BC126 65p 2N1889 82p BCI47 i7p 2N1893 60p BC148 12p 2N2147 75p SSp BC149 BOp 2N2160 BC167 15p 2N2193 47p BG172 17p 2N2217 40p BC177 25p 2N2218 SOp BC186 25p 2N2219 38p BC182L lOp 2N2368 17p BC184L 12p 2N2369 20p BC212L 12p 2N2369A 20p BOY30 25p ,2N2484 35p BCY31 SOp 2N2613 86p BCY32 SOp 2N2646 50p SOp BGY33 25p 2N2904 BCY34 SOp 2N29'i3 17p BCY38 40p 2N2924 17p BCY4'2 15p 2N2925 17p BCY43 20p 2N29266 12p BCY71 SOp 2N2926Y 12p BCY72 15p 2N29260 12p BCZ11 40p 2N3053 25p BUISl 65p 2N3054 50p sum SOp 2N3055 78p BDI24 SOp 2N3391A SOp BE 116 26p 2N3416 87p BF117 47p 2N3570 £1-25 BF167 25p SOp 2N3702 12p BF173 2N3703 12p BF180 87p 2N3704 17p BF181 87p 32p 2N3705 16p 22p BF182 2N3706 BF184 25p 2N3707 16p BF185 2Bp 2N3708 17p BP194 17p 2N3709 I2p BP195 15p 2N3710 12p BF200 37p 2N3711 12p BF224 SOp 2N3819 S5p BF225 80p 2N8903 25p BF244 47p 2N3904 B6p 80p BPX12 22p 2N3905 BFX13 25p SOp 2N3906 SOp BFX29 2N4058 17p BFX30 32p 2N4059 26p BFX44 37p 2N4061 15p 22p BFX85 40p 2N4062 BFX86 83p 2N4286 18p BFX87 82p 2N4287 17p BFX88 25p 2N4288 15p BPY18 25p 62p 2N4289 i7p BFY20 2N4290 15p BFY50 22p 2N4291 16p BFY5I 20p 22p 2N4292 15p BFY52 2N5354 87p BFY90 67p 2N5355 27p 25p 23X19 17p 2S102 BSX20 17p 37p 2S103 87p BSX21 28104 37p B3X76 15p 40250 SOp B3Y26 17p 20p 40361 65p BSY27 40362 60p BSY28 17p AC107 37p .BSY38 20p AC126 26p BSYS9 22p AC127 SSp BSY51 32p 90p AC128 25p BSY56 AC164 15p BSY95A 15p AC176 25F BY100 lop 

9?p 

BY124 BY1'26 BY127 BYZ10 BYZ11 BYZ12 BYZI3 MJ480 MJ481 £125 MPF102 42p MPF103 35p MPP104 37p MPF105 40p NKT213 25p NKT214 15p NKT216 37p NKT217 40p NKT224 22p NKT241 27p NKT261 20p NKT271 25p NKT272 25p NKT274 20p NKT275 28p NKT278 25p NKT281 27p NKT403 75p KKT404 62p NKT406 75p NKT773 25p NKT10439 37p OA5 20p OAIO 25p OA47 OA70 OA79 OA81 OA85 OA90 OA9I OA95 OA200 OA202 OA210 OC19 OC20 OC22 OC23 OC24 OC25 OC26 OC28 OC29 OC35 OC36 OC41 OC42 OC44 OC45 OC46 OC70 OC71 OC72 OC73 OC74 OC75 OC76 0(377 0078 0C81 0081D 0083 0084 00139 OC140 00169 00170 00171 OC200 OC201 OC202 OC203 OC204 OC205 OC207 OCP71 OE,P12 ORP60 P346A PL4001 PL4002 P:L4003 PL4004 PL4005 PL4006 PL4007 T1S43 T1S44 T1S45 T1S46 
25 + 100 + 500 + 2N3035 25 + 100 + 

THYRISTORS 
50 100 200 300 25p 27p 37p 4Cp 80p 87p 40p 48p -- S5p 65p — — 55p 65p 70p 

VALVES 
0A2 0B2 0Z4 IL4 IE5 185 IT4 IDA IU5 2D21 3Q4 384 3V4 5R4 6U4 5V4 5y3 5Z4G o/30L3 6AG7 6AG7 6AK5 6AK6 6AL5 6AM6 6AQ5 6AS6 6 AT 6 6AU6 6AV6 6BA6 6BE6 6BH6 6BJ6 6BQ7A 6BR7 6BR8 6BW6 6BW7 6BZ6 6C4 6CD6 6CL6 6CW4 6F1 6F6G 6F13 6F14 6 Flo 6F18 6F23 6H6 6J4 6J5 6J5GT 6J6 6J7 6K8G 6L8«T 6LD20 6Q7 68A7 6SG7 6SJ7 68K7 6SL7 6SN7 6SQ7 6U4 6V6G 6V6GT 6X4 6X5G 6X5GT 1002 10F1 10P13 10P14 12AT6 12AT7 12AU7 12AX7 12AV6 12BA6 12BE6 12BH7 19AQ5 20D1 20P2 20L1 20P1 20P3 20P4 20P5 26L5 

75p 25p 40p 30p 57p 20p 33p 35p 37p 30p 25p 30p 25p 30p 45p 45p 40p 85p. 85p 85p 7 Op 35p 33p £115 50p 63p 62p 80p 38p 65p 05p 45p 80p 20p 

80p 80p 27p 50p 90p 55p £1-10 80p 80p 30p 30p 38p 85p 36p 40p 35p 45p 7Sp £1-10 50p 60p £140 £1-20 45p 

25Z4 25Z5 25Z6 30C15 30C17 30C18 30F5 30PL1 30FL12 30FL14 30L15 30147 30P12 30P19 30PLI 30PL13 30PL14 35L6 35 W4 35Z4 35Z5 50B5 50C5 

42p 65p 80p 85p T6p 85p 70p 63p 75p 85p 8 Op 80p 80p 7 Op 93p 0Op 50p 30p 30p 40p 45p 40p 50p 45p 50p 50p 70p £1-50 50p 

EL95 EM80 EM81 EM.84 EM85 EM87 EY51 EY86 EY87 EZ40 EZ41 
EZ8I GZ32 GZ34 KT66 KT88 MU14 PABC80 40p 

85 A2 807 1625 5763 6146 AZ31 CY31 DAF91 DAF96 DP91 DF96 DK91 DK92 DK96 DL92 DL94 DL96 DM70 DY86 DY87 E88CC El SOP EABC80 35p EAF42 35p EB91 EBC41 EBC81 EBF80 EBF83 EBF89 EBL21 EC86 

PC86 PC88 PC97 PC900 PCC84 PCC85 PCC88 PCC89 PC0189 PCF80 PCF82 PCP84 PCP86 PCF800 PCF801 PCF802 PCF805 PCF806 PCF808 75p PCL82 PCL83 PCL84 PCL85 PCL86 PFL200 PL36 

ECC40 ECC84 ECC85 EOC88 ECF80 ECF82 ECF86 EGH21 ECH35 ECH42 ECH81 ECH83 ECL80 ECL82 ECL83 BCL86 EF37A EP39 EF40 EF4I EP42 EF80 EF85 EF86 EP89 EF91 EF92 EF183 EF184 EH90 EL34 EL33 EL41 EL42 EL81 EL84 EL85 EL91 

40p 8 Op 35p 40p 50p £125 SSp 58p 55p 25p 

85p 40p 50p SSp £1-00 43p 40p 40p 48 p 45p 45? 25p 28p 48 p 60p £1-70 £1-75 
60p 60p 45p 48p 40p 40p SSp SOp SSp 

SOp SOp 75p 7 Op 
65p 45p 40p 45p 70p 55p SOp 45p 45p 40p 75p SOp SSp 

PL81 PL82 PL83 PL84 PL500 PL504 PY32 PY33 PY80 PY81 PY82 PY83 PYSS PY800 PY801 1725 U26 U50 1752 17191 17281 XJ282 17301 17801 17ABC8 DAF42 UBC41 UBC81 XJBF80 UBP89 UCC84 UCC85 UCF80 UCH21 UCH42 UCH81 UCL82 170L83 UF4I 60p UF80 SSp UP85 40p UF89 35p UL4I 65p UX84 30p UY41 45p 17Y85 SOp VR105/30 38p VR150/30 SSp 

75p 40p 40p 40p £1-00 0 35p SSp SOp 40p 40p 35p 49p 40p SSp 60p 7 Op SSp SSp 

SEND SAE FOR PULL LISTS! DISCOUNTS 10% on 12+ any one type. 15 % on 25 + any one type. Large quantity discounts on application. Postage: Semi-Conductors 8p; Valves 15p. 
ZENER DIODES 200imv, (3.3 to 33v) 15p; 1.5watt (2.4 to 400v) 20p; 40 watt (3.9 to lOOv) 25p. 

INTEGRATED CIRCUITS 
L900 4Op; L914 40p: L923 BOp; 10-10 £2-50: SL403 £2-28; MC1303 £262: M01304 £2-75; PA246 £2 45; CA3005 £117; CA3011 74p: CA3052 £1-65: FCK131 SOp; FCHI6I SOp: FJH141 25p: PJH171 25p; PJH181 25p: FJH221 25p: FJH231 25p; rJH241 25p; FJH251 25p; PJJ121 60p: FJJ131 60p; FJJ211 £1-25; PJY10I 25p 

SAVE UP TO 
33^% OR MORE 
SEND SAE. FOR 
DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS 
40 Mk II stereo 2025T/C stereo 3C00 stereo SP25 Mk III 
SL60B 

SL72B AP76 SL75B SL95B 401 

£28-97 £8-40 £9-87 £10-50 £11-75 
£1497 Carriage SOp extra each item. 

TEAK PLINTHS & PERSPBX COVERS 1. For SP25, SL65, SL55, 3000, 2025 T/C 2025, 1000. £3-97*. 2. For AP75, SL75, SL95. £5-97i. 
3. For SP2o etc. to operate with lid in place £5-97+ Carriage 37 Jp extra each type. Full range of Garrard accessories available. 

SPECIAL OFFERS! 
Garrard SP25 MK III fitted Goldring G800 GOLDRING GL69/3 fitted Goldring G800 cartridge and wooden plinth and plastic cartridge complete with deluxe base and cover. Ready wired. Total list price £35. cover. Total list price £50,80. OUR .COft QC Carr. OUR i?QQ Carr. X/AU.93 50D PRICE *"551 

£28-50 £38-50 £29-60 

PRICE SOp 
TELETON SPECIAL OFFER ! 

UR10T AM/FM STEREO TUNER AMPLI- FIER WITH MATCHING PAIR SA1003 SPEAKER SYSTEMS. Output 4 watts per channel. Excellent reception, AFC, built-in MPX. Cer/XTAL Input. Total List £50-25. OUR PRICE £29-95. Carr. 62 *p. 
Also available with Garrard 202oT/C Record Changer, Plinth, cover and stereo cartridge. Ready wired £45. Carr. £1-00. 

TAPE CASSETTES 
Top quality in plastic library boxes. C90 60 min 42Jp, 3 for £1-224. C60 90 min 82ip, 3 for £1-80. C120 120 min 75P. 3 for £2-17+ Cassette Head Cleaner 58p. Post Extra. 

HQS I DEN DH04S 2-WAY STEREO HEADSETS Each headphone con- tains a 2Jin. woofer and a 5 in. tweeter. Built in Individual level controls. 8 imp. 25-18,OOOc/s with cable and stereo plug. £5.97^ P. & P. 12ip. 
TELETON SAO-206 
STEREO AMPLIFIER 

b.s.r. McDonald 
MP60 £11-95 610 £1,5-95 510 £1295 310 £10 95 Carriage 37jp extra each item 

TEAK BASE AND PERSPEX COVER for above BSR range £3 97+ Carriage 37Jp 
TPDI SERIES with plinth and cover and ready wired. MP60 £19-50 610 £22-97 610 £20-97 Carriage SOp extra each item 

GOODMANS 
SPECIAL OFFERS! MAX AMP 30 Stereo Amplifier 13 + 15 watt r.rn.s. with matching STEREOMAX AM/FM Tuner. Total list price £136-52. OUR jp DO THE PAIR PRICE Carriage £1 

GOODMANS SPEAKERS I MAXIMS OUR PRICE £32-60 pr. Carr. 50p. MINISTERS OUR PRICE £39-97 pr. Carr. 50p. MEZZO HI. OUR PRICE £25.50 pr. Carr. 30p MAGNUM K2. teak. OUR PRICE £33-00 each Carr. 60p MAMBO, teak. OUR PRICE £32 50 pr. Carr. SOp MARIMBA OUR PRICE £35 00 pr. Carr. SOp. MAGISXER OUR PRICE £41-50 each. Carr. £1 

Latest exciting release. Brand new nindt'l. 6 + 6 watts rms. Inputs for mag, xtal, aux tape. Volume, bass, treble, sliding balance, scratch filter and loudness controls. Rec. List £29. OUR PRICE £19-97 Carr. 37p. 
AMERICAN TAPE 

First grade quality American tapes. Brand new. Discount on quantities. 3in. 225ft. L.P, acetate  17ip 3iin. 600ft. T.P. mylar 50p oin. 600ft. std. plastic  42Jp Sin. 900ft. L.P. acetate  50p Sin. 1,200ft. D.P. mylar 75p 6iin. 1,200ft. L.P. acetate 82ip 5|in. 1,200ft. L.P. mylar  SOp Sfin. 1.800ft. D.P. mylar  £112i 5fin. 2,400ft. T.P. mylar  £1-97J Tin. 1,200ft. std, acetate 62^p 7m. 1,800ft. L.P. acetate  75p Tin. 1,800ft. L.P. mylar    £100 7m. 2,400ft. D.P. mylar  £1-25 7in. 3,600ft. T.P. mylar  £2 25 Postage 10p. Over £3 post paid. 

TE-1035 STEREO HEADPHONES Low cost high perform- ance stereo headphones. Foam rubber ear cups. Adjustable head-band. 8 ohm impedance. 25- 18,000 Hz. With lead and stereo jack plug. ONLY £1-97+ P. & P. 12tp. 
SINCLAIR EOUIPMENT Project 60, Package offers. x 7/M). amplifier, stereo 60 pre-amp, PZ5 

i power supply. £16-76 Carr, 37Jp. ' Or with PZ6 power supply £18 -85 Carr. 37Jp. 2 x Z50 amplifier, stereo 60 pre-amp, PZ8 power supply. £20-25. Carr. 37ip. Traii.sformer for PZ8. £2-97^ extra. Add to any of the above £4 87£ for active filter unit and £16 for a pair of Q16 speakers. Project 60 FM Tuner £20 974. Carr. 37+). All other Sinclair products in stock. 2000 Amplifier £25-00 Carr. 37+. 3000 Amplifier £35. Carr. 37+. Neoteric Amplifier £45-97^ Carr. 37+. 

t 2 x Z.'iQ, amplifie 
■iwi'irrH jwatearaL. Orwi raSegk c 

ECHO HS-606 STEREO HEADPHONES Wonderfully com- fortable. Light- weight adjustable vinyl headband, lift. cable and stereo jack plug. 25-17,000 cps. 8 ohm imp. £3.37^ P. & P. 12+. 
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RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPES 5 MHz Pass Band. Separate Yl, Y2 ampli- fiers. Calibrated triggered sweep from -2 see to 100 milli sec/cm. Supplied complete with all accessories and mstructions £87. Carr, paid. 

MARCONI 
T/44/TF956 

1 /watts to 6 watts. 
£20. Carr. £1. 

TEi 11. DECADE RESISTANCE ATTENUATOR Variable range 0- ' "* ~ UldB. Connections, Unbalanced T and Bridge T. Impedance 600Q range (0.1UB • 10) + (IdB x 10) + 10+ 20 + 30 + 40dB. Frequency: d.c. to 200kHz (—3dB). Accur- acy: O.OSdB. + Indication dB X 0.01. Maximum input less than 4W (50V). Built in 600 Q load resistance with internal/external switch. Brand new. £27-50. P. & P. 2op. 
BELCO AF-5A 

SOLID STATE SINE SQUARE 
WAVE C.R. OSCILLATOR Sine 18—200,000 Hz; Square 18—50,000 Hz Output max. J in 0 8 (10 K ohms) Operation in- ternal batteries „   Tor-«-r- ■■ ■■-•m:- ■ ■;! Attractive 2- ««p - afc-i tone case x o" X 2". Price £17-50. Carr. 17Jp. 

TE-18A Transistorised Signal Generator, oranges 400kHz—SOmHz. An inexpensive instrument for the handyman. Operates on 9v battery. Wide easy to read scale. 800kHz modulation. 5^- X S-J X 31 in. Complete with instruc- tions and leads. £7-97^. P. & P. 20p, 
BELCO DA-20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

Sew high quality port- able instrument. Sine 1 Hz to 100 KHz. Square 20 Hz to 20 KHz. Output rnax + 10 dB (10 K ohms). Opera- tion 220/240v. A.C. Size 215nim x 150mm x 120mm, Price £27-50. Carr. 25p. 

m 

TE-40 HIGH SENSITIVITY 
A.C. VOLTMETER 10 meg. input 10 ranges; 01/-003/-1/-3/1/3/10/30/100 300V, E.M.S. 4cps.-l-2 Mc/s. Decibels —40 to +50dE. Supplied brand new complete with leads and instructions. Operation 230V. A.C. £17-50. Carr. 25p, 

TE-65 VALVE VOLTMETER High quality instrument with 28 ranges. D.C.volts 1 -S-l.SOOv. A.C. volts 1 -5—1,500v.. Resistance up to 1,000 megohms. 200/240v. A.C. operation. Complete with probe and instructions. £17-50. P. & P. 30p. Additional probes avail- able; R.F. S2-12J: H.V. £2 50. 

MULTIMETERS forBl/BRVpuroosel 
TECH PT-34. 1,000 O.P.V. 0/10/50/250/ 500/1,000V. A.C. and D.C, 0/l/100/500mA. D.C. 0/100K. £1-974. P. & P. 124p. 

MODEL TE-200 20,000 O.P.V. Mirror scale, overload protec- tion. 0/5/25/125/1.000 V.D.C. 0/10/80/280/1,000 V.A.C. 0/50 uA/250 mA. 0/60K/6 megQ. -20 to +62 db. £8-76. P- & P. 15p. 

HONOR TE.10A. 2(Jh D Vuit 5/25/60/250/500/2,500 v. D.C. 10/50/100/500/1,000 v. A.C, 0/50uA/2.5mA/250niA D.C. 0/6K/6 meg. ohm. —20 to + 22 dB, 10-0. 100 mfd. 0.100-0.1 mfd. £3-47J. P. & P. 15p. 
MODEL TE-800. 30,000 O.P.V. Mirror scale, overload protection 0/.6/3/J 5/60/300; 1,200V. D.C. 0/6/30/120/600, 1,200V. A.C. 0/30uA/6mA, 60mA/300n)A/600mA. O/SK; 80K/800K/8 m^g. ohm—20 to + 63 db. £5-975. P. & P. 15p. 

MODEL 500 80,000 O.P.V. with overload protection, mirror scale 0/-5/2-5/10/25/ 100/250/500/l,000v, D.C. 1/2-5/10/25/100/260/500/ l,000v. A.C. 0/50^A/6/50/ 500mA. 12 amp. D.C. 0/60K/6 Meg./60 Meg Q. £8-87^. Post paid. 

i MODEL PL436 ! -'Okfi/Volt D.C. SkQ/Volt AC. Mirror scale. . 6/3/12/30/120/600V D.C. 3/30/120/600V A.C. 50/600uA/60/ 600 mA. 10/100K/ 1 Meg/10 MegQ.   - 20 to -t- 46db. f6-97i P \- P 121 
MODEL TE-70. 30,000 

rj O.P.V. 0/3/15/60/300/600/ l,200v. D.C. 0/6/30/120/600/ I,200v. A.C. 0/30uA/3/30/ 800mA. 0/16K/160K/1.6M/16 Meg Q. £5 50. P. & P. 15p. 
TMK MODEL TW-50K 46 ranges, mirror scale. 50K/VoI. -D.C. 5K /Volt A.C. B.C.: Volts .125, .25, 1.25, 2.5, 5, 10. "f 25, 50, 125, 250, 500, 1000V, • if A.C. Volts: 1.5. 3, 5, 10, 25. N 30, 125, 250, 500, 1000V. D.C. j Current: 25, oOuA, 2,5, 5, 25. I, 50, 260, SOOmA, 5, 10 amp, Resistance: 10K, 100K, 1 MEG, 10 MBCQ. Decibels: —20 to + 81-5 dB. £8 874, P. & P. 17fp. 

TE-900 20,000 Q/VOLT GIANT MULTIMETER. Mirror scale and overload i protection. 6in. full view meter. 2 colour scale. 0/2.5/ _    J 0/260/1,000/5,000 v. A.C. O / 25 /12.5 /10 / 50 /250 /1,000 / 3,000 v. D.C. 0/50uA/110/ lOO/SOOinA/lO amp. D.C. 02K/200K/20 MEG. OHM. £15. P. & P. 26p. 

MODEL TE-90 30,000 O.P.V, Mirror scale, overload protection. 0/3/12/60/300/600. 1,200 v. D.C. 0/6/30/120/300 1,200 v. D.C. .03/6/60/600mA. D.C. 16K/160K/1.6/16 MEGQ. -20 to +63 db. £7 60. P. & P. 15p. 
TMK MODEL TW-20CB FEA- TURES RESETTABLE OVER- LOAD BUTTON. Sensitivity; 20K Q/Volt D.C. 5K Q/Volt A.C. D.C. Volts; 0-0.5, 2.5. 10, 50, 250, 1,000V. A.C. Volts: 0-2.6, 10, 60, 250, 1,000V. D.C. Currents: 0-0.05, 0.5, 5, 50. 500mA. Resistance: 0-5K. 60K. 0-500K. 5 MEGQ. Decibels. - 20 to +52 db. £11-50. P. & P. 17^p.  
MODEL AS-100D. 100K Q Volt. 5in., mirror scale. Built- in meter protection 0/3/12;60 120/300/600/1,200 v. D.C. 0/6/30/120/300/600 v. A.C. 0/10uA/6/60/300MA/12 Aim.. 0/2K/200K/2M/200MQ. -20 to +17 bB. £12-50. P. & P. 17ip. 

MODEL 5025. 57 Ranges, Giant 6 Jin. Meter, Pol- arity Reverse Switch. Sensitivity: 50K /Volt D.C. 5K /Volt A.C. D.C. Volts; .125, .26, 1.25, 5, 10, 26, 50, 125, 250, 500, 1,000V, A.C. Volts: 1,5, 3, 5, 10, 25, 50, 125, 250, 500, 1,000V. D.C. Cur- tent: 25, 50uA, 2.5, 5, 25, 50, 250, oOOmA, 6, 10 amp. Resis- tance^ K.IOK, lOOK, 1MEG, 10 MEGQ. Decibels: -20 to +85 db. £12-50. P. & P. ITlp. 
MODEL TE-12 10,000 O.P.V. 0/0.6/6/30/120/ '■.00/1,200/3,000/6,OOOv. D.C. <)/6/30/120/e00/X,200v. A.C. o/60^A/6/60/600mA. 0/6K/ 'i00K/6Meg./60 Meg. Q 50pF. ().2mFd. £5-97^. P. & P. 17ip. 

FTC-401 TRANSISTOR TESTER 
Full capabilities for mea- suring A, B and ICO. HPN or PNP, Equally adaptable for checking diodes. Supplied com- plete with instructions, battery and leads. £3-97*. P. & P. lop. 

TMK LAB TESTER. 100.000 O.P.V. 6 Jin. Scale Buzzer Short Cir- cuit Check. Sensitivity: 100,000 O.P.V. D.C. 5K Q/Volt A.C. D.C. Volts: .5, 2.5, 10. 50, 250, 1,000 V. A.C. Volts: 3, 10, 50. 50, 250, 500/ 1,000V. D.C. Current: 10, lOOuA, 10, 100, 500mA, 2.5, 10 amp. Resistance: IK, 10K. 100K, lOMEG, 100 MEGQ. Decibels; -10 to 49 db. Plas- tic Case with Carrying Handle. Size 7 Jin. x 62in. x 3*in. £18-90. P. & P. 25p. 
SKYWOOD SW-500 50K Q/Volt. Mirror scale DC Volts 0.6/3/12/30/300/600. DC Current 20aA/6/ 600inA Resistance I0K/100K/1 Meg/10 Meg. Decibels — 20 to +57 db. £7-50. P. & P. 15p. 

UNR-30 RECEIVER 4 Bands covering 550kc/s-30mc/s, B.F.O. Built-in Speaker 220/240v. A.C. Brand new with instructions. £15-75. Carr. 37ip. - 
WS82 TRANCEIVERS lArge quantity available for EXPORT t Excellent condition. Enquiries invited. 

LAFAYETTE HA- RECREIVE 

UE-IA SOLID STATE COMMUNICATION RECEIVER 4 Bands covering 550kc/8-30mc/s. PET, 8 Meter, Variable BFO for SSB, Built-in Speaker, Bandspread, Sensitivity Control. 220/240v. A.C. or 12v. D.C. 124- x 4^' x 7'. Brand new with instructions. £25. Carr. 37 Jp. 
SOLID STATE 
General coverage l50-400kc/a, 560 kc/8-30mc/s. FET front end. 2 raech. filters, product detector, variable B.F.O., noise limi- Meter, Bandspread. RF Gain. 15* x !i*. 18 lbs. 220/240v. A.C. or 12v. D.C new with instructions. £45. Carr. 50p. 

LAFAYETTE HA-800 SOLID STATE AMATEUR COMMUNICATION RECEIVER 
3.5-4, 7-7.3, 14-14.35, 21-21.45, 28-29.7 50-54 mc/s. Dual conversion, 2 raech. filters, product detector, variable BFO, S Meter, lOOkc/s calibrator. 220/240v. A.C. or i2v. D.C. 15* x 9}* x Si'. 18 lbs. Brand new with instructions. £57-50, Carr. Paid. {100kc/s Crystal £1-97J extra.) 

FULL RANGE OF TRIO 
EQUIPMENT IN STOCK 

VOLTAGE STABILISER TEASSFOHMEKS 180—260v. input. Output 230v. Available laOw or 225w. £12-60. Carr. 26p. 
AUTO TRANSFORMERS 0/115/230V. Step up or step down. Fully shrouded. 150 W. S2-37J P. & P: 17Jp 300 W. £3 25 P. & P.. 22Jp 500 W. £4-97J P. & P. 32Jp 1000 W. £7-25 P. & P. 37}p 1500 W. 28-97J P. & P. 42Jp 

270° WIDE ANGLE 1mA METERS MW1-6 60mm square £3-97i MW1-8 SOrain square «4-97i P. & P. extra 

SOLID STATE VARIABLE A.C 
VOLTAGE REGULATORS Compact and panel mounting. Ideal for con- trol of lamps, drills, electrical appliances etc. Input 230/240v. A.C, Output continuously variable from 20 v—230v. ■ Model MR 2305 5 amp . 68 x 46 x 43min £8-37J- . Model MR 2310 10 amp 90 x 68 x 60ram £11-97+ Postage 12Jp. 

POWER RHEOSTATS 
High quality ceramic construction. Windings embedded in vitreous enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex-stock. Single hole fixing, Jin. dia. shafts. Bulk quantities 
available. 
25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 721?, P. & P. 7|p. 
50 WATT. 10/25/50/100/250/500/1000/2600 or 6000 ohms, £105 P. & P. 7 Jp. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2300 ohms. £1-37J P. A P. Tip. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS Exeellent quality . Low price . Immediate delivery 
MODEL S-280 

General Purpose Bench Mounting 
1 Arap 2.5 Amp 5 Amp 8 Amp 

£850 £6-75 £9-75 £14-50 £18-50 £21-00 £37 00 

MODEL S-260 B Panel Mounting 1 Amp £5-50 2.5 Amp £6-62i Please add postage ALL MODELS INPUT 230 VOLTS, 60/60 CYCLES, OUTPUT VARIABLE 0-260 VOLTS. Special discounts for quantity 
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 £40) Quan- tities available. 

6.W.SMITH & C0.( Uimm LTD 
27 TOTTEWHAM CT. RD. LONDON. W.I Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel; 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 OPEN 9-6 MONDAY TO SATURDAY ( EDG WAR E ROAD 1 2 DAY THU RSDAY ) 

All Mail Orders to- 11-12, Paddington Green, London! W.2 Tel; 01-262 6562 (Trade supplied) 
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LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
AH cabinets are new and carefully designed acoustically with speakers mounted on fm. chipboard baffles. AH speakers are ex-TV high quality with hi-flux magnets carefully matched and tested. 

ELF ADASTRA DOUBLE 5 stereo solid state 
amplifier housed in handsome An extension speaker of quality, 9 x 5^ x 3*in. veneered in natural teak with smart gold and mottled Yynair front 

3 ohm speaker. The baffle is half inch thick. 

cabinet veneered in natural teak. Size II? x 6 x 5?in. 10 j,. ... Transistors—power output 5 
liPA watts peak per channel. 220- 240v A.C. Output impedance 12 to '15 ohms (our Cowdrey speaker system 

eminently suitable). Smart blue escutcheon. £14.70. P. & P. 60np. A real bargain at £1.90. P. & P. 36np. 
CARTRIDGES 
Stereo:Sonotone 9TAH/C Diamond£2.40. Ronette SI05 Medium 
Output, £1.40. SI06 High Output £1.40. Acos GP93 I Sapphire, £1.90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXI M, £1.75. Japanese equivalent to B.S.R. TC8s, £1.75. P. & P. 7np on each. 

CAXTON COLUMN 
This is a column cabinet 23| x 5^ x S^in. deep finished in black or woodgrain cloth with blue or grey Vynair front. Keyhole slot for wall mounting. Fitted with three speaker units. 9 ohms impedance. HSndles 8 watts. Makes all the difference in quality and volume of tape recorders and record players. Real bargain at £2.95. P. & P. 57np each. 
SPEAKERS 
E.M.I. 13^ x Sin, 3 ohm £2.50, 15 ohm, P. & P. 30np. E.M.I. 3in tweeter 95np. P. & P. lOnp. E.M.I. 13? x Sin. fitted two l^in. tweeters, 15 ohm £4.50. P. & P. 30np. E.M.I. 13? x Sin. (15 ohm) Hi-Fi quality £6,25. P. & P, 30np. E.M.I. Crossover S5np. P. & P. 5np. Bakers I2in. 25 watt 8 and 15 ohms £7. P. & P. 30np. Eagle Crossover 90np. P. & P. 5np. Xtal lapel Mike, 40np. P. & P. 5np. Tel. P.U. 65np. P. & P. 5np. 

IMP 
Wedge shaped extension speaker 7? x 6i x 4in. (max.). Covered in wal- nut wood grain cloth with mottled Vynair front. Keyhole slot at back. Fitted with 3 ohm speaker unit. Only £1.25. P. & P. 36np each 

THE 
FIESTA 
£2.95 
P. & P. 36np. Brit. Isles. Fitted with 7 x 3 Speaker and Volume control. Teak veneered with Black Vynair. 

I0"x7^"x3?" deep. 3 ohm ex TV Speaker. 

TRANSISTOR 
SPEAKERS 
3 in. 35 ohm, 50np. P. & P. 7np. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3984 

(Nr. Tooting Broadway Underground Station) 
{Closed all day Wednesday) 

SPEAKER MATCHING 
TRANSFORMERS 
3, 7, 15 ohms, 8 watt, 70np. P. & P. I7np. 
VYNAIR 
Widths from 40 to 54 in., 75np yd. off roll. P. & P. lOnp, ? yard 40np. P. & 
P. lOnp. Send 5np stamps for samples. 
MONO 
GP.9I Stereo Compatible £1.25. Acos GP67/2 will replace Collaro and Garrard Mono cartridges, 95np. 
T.T.C. Crystal High Gain, 75np. B.S.R. TC8H Jap. equivalent £1.25. P. & P. 7np. 
THE 
SHELLEY 
Size 21 x 11 x 6?in. An extremely elegantspeaker system made of 12mm. chip- board covered with teak lea- thercioth with mottled Vynair front This unique system uses three ex TV speakers. Carefully matched and tested. Will handle 10 watts and will match 8 ohms impedance. If preferred the speakers can be wired 
in series parallel to match 3 ohms impedance. A real bargain at £4.95 
plus 70np P. & P. MATCHING TRANSFORMER for 15 ohms 80np post free. 

Your 
STARTER QUESTION is^ 

^Tand your 
BONUS QUESTION is 

"Mhatfm-ty) 

and atlfa Amm, 

X(m cmei d/tm?/ 

24-hour 
Phone 
Service 
Ring: 
01-648 8422 

The answer to the Starter question is obvious—the ubiquitous HOME RADIO 
COMPONENTS CATALOGUE. You all got that right! And the answer to 
the Bonus question is—the same! May we explain "this most ingenious 
paradox?" The price is now 50 pence, but with each catalogue we now include 
10 vouchers each worth 5 pence, when used as directed. This means that if 
you spend a quite modest sum in ordering components from us over a period 
the catalogue will have cost you nothing—bar 20 pence for post and packing. 
So then—for today's most useful electronics catalogue, 50p if you call and 
collect, or 70p if you send the coupon with a cheque or Postal Order. Join the 
winning team—act now! 

POST THIS 
COUPON 
with your 
cheque or 
postal 
order for 
70 pence 

The price of 70p applies only to catalogues purchased by customers in the U.K. and to BFPO addresses. 

- 
Address 
Name 

A/ease write Name and Address in block capitals. I 

  

HOME RADIO (Components) LTD. 
Dept. PW, 234-240 London Rd., Miteham, CR4 3HDf 
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HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

NEW IMPROVED MODEL WITH HIGHER OUT- PUT AND INCORPORATING HIGH QUALITY READY DRILLED PRINTED CIRCUIT BOARD FOR EASY CONSTRUCTION 
A really ttrst-class Hi-Pi Stereo Amplifier Kit, Uses 14 transistors including Silicon Transistors in the first five stages on each channel resulting in even lover noise level with improved sensitivity. Integrated pre-amp with Bass, Treble and two Volume Controls. Suitable for use with Ceramic or Crystal cartridges. Output stage for any speakers from 6 to 15 ohms. Compact design, all parts supplied including drilled metal work, high quality ready drilled printed circuit board, attractive front panei, 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 IMfl. Full power bandwidth: ±3dB 12-15,000 Hz. Bass boost approx. to ±12dB. Treble cot approx. to - 16dB. Negative feedback 18dB over main amp. Power requirements 35v. at 1.0 amp. Overall Size 12''w. x S'd. x 2f b. Fully detailed 7 page construction manual and parts list free with kit or send 18p plus large S.A.E, 

PRICES AMPLIFIER KIT .. .. £10.80 P. & P. 16p POWER PACK KIT . . £3-00 P. & P. 30p CABINET  £3-00 P. & P. 30p (Post Free if all units purchased at same time) Full after sales service Also available ready built and tested £20.50. Post Free. Note: The above amplifier it suitable for feeding two mono sources into inputs {e.g. mike, radio, twin record decks, etc.) and will then provide mixing and fading facilities for med- ium powered Hi Fi Discotheque, use, etc. 
FANTASTIC 'POLY PLANAR' WAFER-TYPE, WIDE RANGE ELECTRODYNAMIC SPEAKER Size only llf x 14^' x 1^" deep. Weight only 19 ozs. Can replace cone speakers in any application and is particularly useful for those with limited space. Ex- tremely rugged and shockproof. Operating temperature —20oF to 1760F. Power handling 10 watts rms (20 watts peak). Impedance 8 ohm only. Response 40 Hz-20 KHz. Can be mounted on ceilings, walls, doors, under tables etc. and used with or without baffle. Send S.A.E. for full details. ONLY £5.78 each. P. & P. 25p. 

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS! All Transistor F.M. tuner head with twin A.M. Gang incorporated. Beautifully engineered with precision geared reduction drive. F.M. Transistor oscillator/Mixer and first I.F, stage (10.7 Mc/s out- put) with optional AFC connection. Built on printed circuit panel and fully screened. Extremely stable over range 88-108Mc/s. Brand new and pre-aligned. Size 2f'h x li'w x 2l*d. For 6v D.C. at 2.8mA. A.M. Gang fitted with trimmers which can be connected to standard A.M. aerial and oscillator circuits if required. LIMITED NUMBER, Only £2.25 post free. Connection details supplied. 
HIGH GRADE COPPER LAMINATE BOARDS x 6 x TVin. FIVE for 50p. P. & P. I3p. 
PIANO KEY TYPE SWITCHES. 8 press buttons plus 1 cancel button. Each of the 8 sections contains 6 s.p.c.o. (total 48 s.p.c.o.). Brand new—limited quantity only. Original manufacturing cost £1-37J. OUR PRICE 75p. 13p (3 or more post free). 
HONEYWELL MICROS WITCHES. S/P. C/O. Push button action. Rating 250v. AC at 15 amps. Size approx. P. ii P. 5p (6 or more post free). 
SPECIAL OFFER! PLESSBY TYPE 89 TWIN TUNING GANG. 400pP + 146pP. Pitted with trimmers and 5:1 integral slow motion. Suitable for nominal 470 k/sc I.F. Size appox. 2 x 1 xlj. Only 48p P. & p. "" 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be angled and rotated in any direction. 6 section Lacquered Brass. Extends from 6in. to 22Jin. approx. Maximum diameter Jin. 28p each. P. & P. 5p. 
BRAND new multi-ratio mains TRANSFOR- MERS. Giving 13 alternatives. Primary: 0-210-240v. Secondary combinations 0-5-10-15-20-25-30-35-40-60v. half wave at 1 amp. or 10-0-10, 20-0-20, 3fl-0-30v. at 2 amps full wave. Size 3m. long x 3 Jin. wide x Sin. deep. Price £1.75 P. & P. 30p. MAINS TRANSFORMER. For transistor power supplies. Pri 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p. Prl. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p. Pn. 200/240v. Sec. 10-0-10 at 2 amp. 21.88. T. A P. 30p. Tapped Primary 200-220-240v. Sec, 21.5v. at 500mA. 83p. P. & P. 13p. 
Open 9-5.30 Monday to 
Saturday 
Early closing Wed. I p.m. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with moat attractive Tygan-Uynair front. Size IfiJ" high x lOJ" wide x 5J' deep. Fitter with E.M.I. Ceramic Magnet 13" x 8" bass unit, two H.F. tweeter units and crossover. Power handling 10 watts. Available 3 or 8 or 15 ohms impedance. 
OUR PRICE £8.40 Carr. 65p 
Also available in 8 ohms with EMI 13" x 8" bass speaker with parasitic tweeter £6.50 Carr. 65p 

LOUDSPEAKER BARGAINS 3* 4 ohm 50pt P. & P. 8p. oln. 3 ohm 80p, P. & P. 15p. 7 x 4in. S ohm 21-05. P. & P. 20p, 10 x 6m. 3 or 15 ohm £1*90, P. & P. 30p, E.M.I. 8 x 5ja. 3 ohm with high flux magnet £1.82. P. &. P. 20p E.M.I. ISJxSin. 3 ohm with high flux ceramic magnet £2.10 (16 ohm £2.25), P. & P. 30p. E.M.I. 13 x Sin. 3, 8 or 15 ohm with two inbuilt tweeters and crossover network £4-20, P. & P. 30p. E.M.I. 13' x 8' twin cone (parastatlc tweeter) 8 ohm £2.25 P & P 30p. BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms. Current production b y well-known British maker. Now with Hiflux ceramic ferrobar magnet assembly £6 Guitar models: 25w. £6'50, 35w. £8-SO. P. & P. 8 . E.M.I. 8Jin. HEAVY DUTY TWEETERS. Powerful ceramic magnet. Available in 3 or 8 or 15 ohms 93p each. P. & P. 13p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak handling, 3 or 15 ohm £1.88. P. & P. 30p. 85 ohm SPEAKERS Sin. only 63p P. & P. 13p. VYKAIR & REXINE SPEAKERS & CABINET FABRICS app. 64 in. wide. Usually £1-75 yd., our price 75p yd. length. P. & P. 15p (min 1 yd.) S.A.E. for samples. 

HI-FI STEREO HEADPHONES Adjustable headband with comfortable flexifoam ear- muffs. Wired and fitted with standard stereo Jin jack plug. Frequency response 30-15.000Hz. Matching impedance 8-18 ohms. PRICE £2*95. P. & P. 15p. SINGLE HEADPHONE. With aluminium headband. Approx. 200 obm, 25p. P. & P. 8p CRYSTAL MIKES. High imp. for desk or hand use. High sensitivity, 08p, P. & P. 8p 
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR PRICE £1-06, P. & P. 8p 

GENERAL PURPOSE HIGH STABILITY TRANSISTOR PRE-AMPLIFIER For P.U. Tape, Mike, Guitar, etc. and suitable for use with valve or transistor equipment. 9-18v. battery or from H.T. line 200/300v. Frequency response 16Hz—25KH2. Gain 26dB. Solid encap- sulation size H" x IJ" x J". Brand new complete with instructions. Price 88p. P. & P. 13p. 
BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM WITH ARM REST, Fitted mono t/o stylus and cartridge for LP/78. ONLY £1. P. & P. 13p. 
QUALITY RECORD PLAYER AMPLIFIER MK 11 A top quality record player amplifier employing heavy duty double wound mains transformer, ECC83, EL84, and rectifier. Separate Bass, Treble and Volume controls. Complete with output transformer matched for 3 ohm speaker. Size 7in. wide x Sin. deep x 6in. high. Ready built and tested. PRICE £3-75 P. & P. 40p ALSO AVAILABLE mounted on board with output transformer and speaker ready to fit into cabinet below. PRICE £4-88 P. & P. 5Op. DELUXE QUALITY PORTABLE E/P CABINET MK H. Uncut motor board size 14 J x 12ia. clearance 2iD. below, 5Jin. above. Will take above amplifier and any B.S.B. or GARRARD changer or Single Player (except AT60 and SP25). Size 18 x 15 x 8m. PRICE £3-98. P. & P. 50p. 
10/14 WATT HI-FI AMPLIFIER KIT 

stylishly finished monaural amplifier with an output of 14 watts from 2 EL84a in push-pull. Super reproduction of both music and speech, with negli- gible hum. Separate inputs for mike and gram allow records and announcements to follow each other. Fully shrouded section wouit4 output iransforiuer to match 3-15 Q speaker and 2 independent volume controls, and separate base and treble controls are provided giving good lift and cut. Valve line-up 2 EL84s, ECC83, EP86 and EZ80 rectifier. Simple instruction booklet 13p (Free with parts). All parts sold separately. ONLY £7-97 P. & P. 55p. Also available ready built and tested complete with std. input sockets, £6 -97. P. & P. 55p. 
BRAND NEW TRANSISTOR BARGAINS. GET 15 (Matched pair) 75p; VIS/lOp 50p: OC71 25p: OC76 30p; AF117 18p; 2G339 (NPN) 16p. Set of Mullard 6 transistors OC44, 2—OC45, AC128D matched pair AC128 £1-25; ORP12 Cadmium Sulphide Cells 58p. All post free. 

SPECIAL PURCHASE! 
SPEAKER CABINET 

FROM FAMOUS MAKER! 
Beautifully made all wooden constructiou cabinet with medium walnut finish front, gold anodised expanded aluminium grille and dark sides. Approx. size overall 11J" high x 5' deep x 13J' wide at base. Easily removable baffle cat out for 8' speaker. Fibre board back. Could accommodate amplifier or radio together with speaker. An expensively made cabinet at a give away price. 
LIMITED NUMBER ONLY £1-38 Post Free. 

DE LUXE STEREO AMPLIFIER   A.C. mains 200-240 v. Using heavy duty fully isola- ted mains transform- er with full wave recti- fication giving ade- q u a t e smoothing with negli- gible hum. Valve line up: —2 x ECL86 Triode Pentodes. 1 x EZSO as full wave rectifier. Two dual potentionmetera are provided for bass and treble control, giving bass and treble boost and cut. A dual volume control is used. Balance of the left and right hand channels can be adjusted by means of a separate 'Balance' control fitted at the rear of the chassis. Input sensitivity is approxi- mately 300m/v for full peak output of 4 watts per channel (8 watts mono), into 3 obm speakers. Full negative feedback in a carefully calculated circuit, allows bigh 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 and tested to a high standard. PRICE £8-92 P. & P. 45p. 
4-SPEED RECORD PLAYER BARGAINS Mains models. All brand new in maker's packing. LATEST B.S.R. C109/A21 4-SPEED AUTOCHANGEE. With latest mono compatible cartridge £6*97 Care. 50p. With stereo cartridge £7 -97 Carr. 50p. SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic cover. £6.75 complete P. & P. 50p. 

LATEST GARRARD MODELS. All types available 1025. 2025, SPE5, 3000, AT60 etc. S.A.E. for latest Prices 1 

PLINTH UNITS cut out for Garrard Models, 1025, 2025. 2000, 3000, 3500 etc. With rigid transparent plastic cover. Special design enables above models to be used with cover in position. Also suitable for bousing AT60 and SP25. OUR PRICE £5.75 complete. P. & P. 60p. 
LATEST ACOS GP9X/1SC mono compatible cartridge with t/o stylus lor LP/EP/78. Universal mounting bracket. £1-50 P. & P. 8p. ACOS HI-G Single sided mono cartridge for LP & EP. ONLY 50p. Post Free. SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE T/O stylus Diamond Stereo LP and Sapphire 78. ONLY £2-50 P. & P. lOp. Also available fitted with twin Diamond T/O stylus for Stereo UP. ONLY £3. P. & P. lOp. LATEST RONETTE T/O STEREO/COMPATIBLE CARTRIDGE for EP/LP/Stereo/78. £1.Q8 P. & P. lOp. LATEST RONETTE T/O MONO COMPATIBLE CART- RIDGE for playing EP/LP/78 mono or stereo records on mono equipment. Only £1>50 P. & P. lOp. 

3-VALVE AUDIO AMPLIFIER HA34 MK IT. Designed for Hi-Fi reproduc- tion of records. A.C. Mains operation. Ready built on plated heavy gauge metal chassis, size 7 J* w. x 4" d. X 4i" h. Incorporates ECC83, EL84, EZ80 valves. Heavy duty, double wound mains transforrner and output trans- former matched for 3 ohm speaker. Separate volume control and now with improved wide range tone controls giving bass and treble lift and cut. Negative feedback line. Output 4J watts. Front panel can be detached and leads extended for remote mounting of controls. Complete with knobs, valves, etc., wired and tested for only £4*75. P. & P. 35p. HSL "FOUR" AMPLIFIER KIT. Similar in appearance to HA34 above but employs entirely different and advanced circuitry. Complete set of parts, etc. £8*98. P. A P. 40p.  
HARVERSON'S SUPER MONO AMPLIFIER A super quality gram amplifier using a double wound fully isolated mains transformer, rectifier and ECL82 triode pentode valve as audio amplifier and power output stage. Impedance 3 ohms. Output approx. 3.5 watts. Volume and tone controls. Chassis size only 7in. wide x Sin. deep x 6iQ. high overall. AC mains 200/240v. Supplied absolutely Brand New completely wired and tested with good quality output transformer. FEW ONLY. £2 P. & P. BARGAIN PRICE 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST.. MERT0N, LONDON, S.W.I9 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

' 35p 
(Please write clearly) 

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS ORDERS CHARGED EXTRA. 
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a new 4-way method of mastering 
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4 jl CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK . "m^1 ««ruM^ 

• VALVE EXPERIMENTS 
• TRANSISTOR EXPERIMENTS 
• AMPLIFIERS 
• OSCILLATORS 
• SIGNAL TRACER 

• PHOTO ELECTRIC CIRCUIT 
• COMPUTER CIRCUIT 
• BASIC RADIO RECEIVER 
• ELECTRONIC SWITCH 
• SIMPLE TRANSMITTER 

(his new style course wii! 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 understand how 
to test, service and maintain all types of Electronic equipment. Radio and TV receivers, etc. 

INCLUDING . . . 
• A.C. EXPERIMENTS 
• D.C. EXPERIMENTS 
• SIMPLE COUNTER 
• TIME DELAY CIRCUIT 
• SERVICING PROCEDURES 

POST NOW J 
for | 

BROCHURE i 
or write if you prefer not to out pegs J 

FREE 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: w® do not employ representatives 
NAME    —>         .....BLOCK CAPS 
ADDRESS        PLEASE p.W.6 
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TOPIC OF THE MONTH 

Not so Free! 
THE long awaited White Paper on commercial local radio 1 contained few real surprises but, for those viewing the 
advent of non-BBC local stations with concern, it carries 
some reassurances. The basic concept—given elsewhere 
in this issue in greater detail—is for the establishment of a 
60-station network of stations under the aegis of the 1TA 
(to be renamed the Independent Broadcasting Authority) 
in competition with 20 BBC local stations. 

This, no doubt, disappointed the supporters of "free 
radio", the more extreme of which seemed to envisage a 
local station in every garden shed, a set-up not so much 
free as anarchistic. But the facts remain that if standards 
are to be preserved, the small local station serving up to 
100,000 population would be lucky to break even. 

The Minister of Posts and Telecommunications wasted 
little time in presenting his White Paper, following election 
pledges, but it is obvious that he saw clearly some of the 
dangers inherent in setting up local commercial radio. He 
therefore insists that local stations must offer a truly public 
service, that they must maintain high standards, not least 
in the provision of news and news commentary programmes, 
and that the programmes must maintain a wide appeal. 
It is obvious that he is aware of the lamentable standard of 
small budget stations in the USA. Consequently the first 
IBA stations will serve the large conurbations. 

The matter of frequency allocation, however, strikes us 
as reeking of indecision. Transmissions will be on v.h.f./f.m. 
but with medium wave a.m. support. Ostensibly the reason 
for this is to permit as many listeners as possible to hear 
the new stations. Yet, in the White Paper itself, it is admitted 
that whereas m.w. coverage for the 60 stations would be 
70% in daylight hours, this will drop to 25% at night ! 
Therefore, for most people without v.h.f. receivers, their 
local radio station will vanish beneath the mush in the 
evenings. So, if they want to listen after dark they will still 
need to buy a v.h.f. receiver. This seems to be anaiagous 
to the situation with TV after the war when the decision 
was made to re-start on the outdated 405-line system 
instead of opting for a system more in keeping with the 
times—a change that had to be made, anyway, before 
many years. 

Paragraph 9 in the White Paper, however, has its feet 
firmly on the ground. It points out that the IBA stations 
have a formidable challenge. They must bring in new 
listeners, yet they will not be able to provide for as broad a 
range of different audiences as can the BBC with its four 
national services and its local network. Formidable may be 
an understatement. We wish the IBA stations the best of 
luck. They will probably need it ! 

W. N. STEVENS—Editor. 
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news... news... news... 

ITT Electronic Voltmeter 

sm » 

-ftielcix- 
— 

The VX313B electronic voltohm- 
meter nanoammeter has been in- 
troduced by ITT Metrix and is 
available from ITT Components 
Group Europe. The instrument 
makes extensive use of solid-state 
circuitry to achieve a compact 
size. 

The VX313B can be used for 
measuring a.c. voltages up to 300V 
from 30Hz to 1MHz, d.c. voltages 
up to 1000V, d.c. currents up to 
10mA and resistances up to 50 
megohm. Equipped with a shock- 
proof taut band suspension cen- 
tre pole meter movement, the 
VX313B is very sensitive. With 
the exception of the 0 • 1 and 0 • 3V 

ranges (10 megohm input resis- 
tance) it features a constant 100 
megohm input resistance on all 
d.c. ranges. 

A full range of accessories is 
available including an r.f. probe 
for measurement of 0 to 30V, 
10kHz to 50MHz a.c. voltages; 
crystal tees for measurements up 
to 1000MHz at 2V; and a 30kV 
e.h.t. d.c. probe. Current measure- 
ments from 5 to 150A can be 
made using lOOmV and 300mV 
shunts, and 10 kilohm test probe 
leads are available for d.c. voltage 
measurements in r.f. circuits. ITT 
Electronic Services, Edinburgh 
Way, Harlow, Essex. 

Horsham A.R.C. 
The above club has recently been 
revived after a lapse of 32 years. 
Meetings are held on the 1st. 
Wednesday of each month at the 
"Swan" in West Street, Horsham, 
Sussex. 

Morse instruction is given every 
Monday and Friday at G3VPO 
(Chairman) Horsham 60216. 

The Hon. Sec., R. J. Policy, 
G3PYC, 81 Beech Road, Horsham, 
would welcome ANY news of the 
original club or its members. 

Apollo Postcrlpi 
Is the interest in space exploration 
declining as it is generally be- 
lieved? Viewing figures for Apollo 
14 seem to challenge this. Intelsat, 
the international consortium whose 
satellites beamed the TV pictures 
of the flight around the world, say 
that an estimated 650 million 
looked in on the mission. In 
Britain alone, audiences ranging 
from 20 to 35 million saw high- 
lights of the Apollo 14 Moon 
landing mission. 

"Vintage" QSL Card 
D. H. Adams, Lecturer in charge 
of the Electrical Department, 
Barry College of Further Educa- 
tion, recently sent us a special 
QSL card. It commemorates a 
unique Vintage Radio occasion— 
the first transmission over water 
conducted by Marconi and Kemp. 

Kemp's diary and photographs 
of Post Office technicians to- 
gether with Marconi and some of 
his equipment are included on the 
card. 

The Barry College of Further 
Education Radio Society GW3VKL 
commemorate the event annually 
by establishing a special station, 
GB3FI on Flatholm Island. This 
year they will be on the Island on 
Sunday 23rd. May, operating on 
all h.f. bands (10-160m) and 2m 
v.h.f. 

For our "Going Back" en- 
thusiasts, in May 1897, Marconi 
and Kemp conducted experiments 
in radio communication from Flat- 
holm Island in the Bristol Chan- 
nel, Lavernock Point (Glamorgan, 
Wales) and Brean Down (Somer- 
set, England). During, these tests, 
radio signals were transmitted for 
the first time across water and 
between two countries. 

The station at Lavernock Point 
will be GW3VKL/P. G3XZW/P 
(Taunton and District A.R.C.) will 
be operating from Brean Down. 

H.A.C. Prices 
H.A.C. Short Wave Products ad- 
vise us that they have available 
a new price list, showing today's 
decimal prices for all products. 

They are pleased to be able to 
assure readers, however, that they 
have made no increase what- 
soever, and that their prices re- 
main as previously. The two most 
popular kits, as advertised in our 
periodical are priced as follows; 
Model "DX" mark 2. ex works 
£3-30. Model "K" ex works £5-25. 

Shining Light 
If you're interested, the table 
lamp and shade on this month's 
cover can be obtained from 
Gamages Ltd., High Holborn, 
London. 
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N£WS... NEWS... NEWS... 

Dynatron have been in negotia- 
tion with Olson Electronics of 
Akron, Ohio, U.S.A., for some 
time past culminating with a 
recent visit to the Dynatron Fac- 
tory at Maidenhead by Mr. Sid- 
ney L. Olson, President, and the 
signing of a contract to supply 
several hundred of '90' Series, 
Model STA90, Tuner/Amplifiers 
for sale in his branches across the 
U.S.A. 

The demand in many overseas 
markets is for audio equipment 
far more powerful than that nor- 
mally acceptable by the U.K. 
buyer, output powers of 40 Watts 
per channel and above are con- 
sidered normal. 

Dynatron '90' Series fulfils this 
requirement with its 45 x 45 Watts 
output RMS and highly sophisti- 
cated tuner specification designed 
with both home and overseas 
markets in mind. 

L. H. (Laurie) Skeet, Export 
Sales Executive for Dynatron, 
advises that he will be delighted 
to receive enquiries for both 
Direct and Personal Export and 
will ensure these receive his 
personal attention; he can be con- 
tacted on Maidenhead (0628) 
23331, Extension 53. 

The photograph illustrates the 
Standard Model STA90 priced at 
£165. 

A New I.C. 
SGS announce the TBA651, a new 
linear circuit, which has been 
designed for use in high quality 
car radios and radio receivers. It 
combines the functions of an r.f. 
amplifier, oscillator, mixer and i.f. 
amplifier. As the device contains 
an internal voltage regulator, it 
can be operated with a supply 
voltage from 4I2-18 volts. The 
range of applications for the 
circuit is considerably increased 
by its ability to perform at a 
frequency up to 27MHz. 

A typical S/N ratio of 26dB 
can be achieved for an input of 
10uV. 

This device is supplied in a 16 
lead plastic split DIP Package. 
Technical Bulletin reference 108 
is available covering this device. 
SGS (United Kingdom) Limited, 
Planar House, Walton Street, 
Aylesbury, Bucks. 

USA Export Order for Dynatron 

Soldering Kit 
Antex announce their "SK2" kit 
which includes the following; 240 
volts—15 watt miniature solder- 
ing iron fitted with Vn. bit, 2 
spare bits ss2in. and 832, coil of 
cored solder, heat sink, 1A fuse 
and the booklet "How to Solder." 

The new kit is presented in a 
polystyrene pack, protected by a 
cardboard sleeve. The booklet 
"How to Solder" is now printed in 
three languages and the kit is also 
available in 220 volts, 115 volts or 
100 volts for sale on the European, 
American and Japanese markets. 

The recommended retail price 
in the U.K. is £2-40. Anglo- 
Netherland Technical Exchange 
Ltd., Mayflower House, Plymouth, 
Devon. 

Bib's Latest 

Bill STYLUS BMlMCfc 

v SBseS b m.- >, > - ;• 

si 

Two new additions to the BIB 
range of accessories are a stylus 
balance and cassette case. 

The stylus balance, manufac- 
tured from non-magnetic alloy 
and fitted with a non-scratch base 
is calibrated to be accurate within 
B gram from '4 to 5 grams. Price 
is £1-80. 

The cassette case is covered in 
hide-effect p.v.c. and holds 12 
cassettes. The lid is held by a 
rotary fastener. Price is £1-50. 
Bib Division, Multicore Solders 
Limited, HemelHempstead, Herts. 

Do You Fancy a Bit? 
A new design service for special purpose soldering bits has been 
introduced by Adcola Products Ltd. A new division has been formed to 
design and manufacture soldering bits to meet customers' requirements. 
Special purpose soldering bits can be manufactured in copper and can 
be iron-plated to provide long working life. 

The service is equally suitable for small or large quantities and is 
complementary to the range of 70 standard soldering bits—copper and 
iron plated—produced by Adcola. 
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IT is surprising what good quality the average 
small portable transistor radio can provide if 
the output is fed into a speaker a bit larger in 

size than that in the set. For some time the author 
has used one of the imported tubular extension 
speakers which are quite cheap and consist of a Sin. 
speaker in a decorative tube with a long lead and 
plug. 

As it was a bit of a bother to carry around the 
house both the set and the speaker it seemed to be 
an obvious solution to build a set into the speaker 
tube itself. The tube can easily accommodate a cir- 
cuit board, battery and ferrite rod aerial without 
using up too much of the enclosed space which gives 
the speaker its pleasant tonal qualities. 

Basically the circular plastic grille furthest from 
the speaker is used as a tuning dial with a wave- 
change switch and a volume control/on-off switch 

brought through the top of the speaker tube. 
The resulting complete radio set has proved very 

satisfactory, the quality usually provoking pleasant 
surprise from those that hear it. 

THE CIRCUIT 
The circuit is a hybrid one using discrete transis- 

tors and an integrated circuit. The superhet, Fig. 1, 
uses three 2N2926G n.p.n silicon transistors in the 
mixer/oscillator and i.f. stages, the output being 
detected and fed to an MFC4000P integrated circuit 
audio amplifier or "gain block." 

The MFC4000P was described in "IC of the Month" 
(PW, Sept. 1970) to which article reference can be 
made for detailed description of its operation. Briefly 
it contains six transistors, three diodes and three 
resistors but its outstanding feature is its small size, 
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being only approximately ^ x ^ x 3 gin., with just four 
leadout wires. 

A ferrite rod aerial LI covers the medium and 
long wavebands the input and oscillator L2 circuits 
of Trl being tuned by the two-gang capacitor VCla-b, 
the band being selected by Sla-b. 

The output of the single-tuned i.f.t.1 is fed to the 
first i.f. amplifier Tr2 the gain of which is controlled 
by the voltage fed through R4 from the signal diode 
Dl, Tr3 and i.f.t.3 form the second i.f. amplifying 
stage. Diode Dl has a small reverse bias applied to 
it to improve its efficiency at low signal levels. A 
further reference to this diode will be made later. 

The low level audio signal from Dl goes to the 
volume control VR1 which feeds the integrated 
circuit IC1. RIO constitutes a feedback path which 
fixes the frequency response of the audio amplifier. 
The speaker is fed from the output of the i.e. via 
the blocking capacitor C12. It will be noticed that 
no audio transformers are required anywhere in this 
particular circuit. 

THE CONSTRUCTION 
A piece of Veroboard holds the majority of the 

components, only the wavechange switch and the 
volume control/on-off switch being mounted on the 
tube. These are connected to the board with flexible 

Vbkjme control 
On/off 

TT 
Circuit board : 

retaining bolt ; 

Fig. 2. Disposition of the circuit board and major components inside 
the speaker tube. 

leads. The width of the board is fairly critical 
because when it is placed inside the tube the spindle 
of the tuning capacitor must be central in the tube 
since the end cap of the tube is used as the tuning 
dial, see Fig. 2. 

The first step is to carefully remove the end cap 
from the speaker tube by easing it out slowly all 
round using the blade of a small screwdriver, avoid- 
ing any damage to the tube end. A hole ^in. in 
diameter should be drilled in the centre of the cap 
to take the tuning capacitor spindle. 

At this point it is a good idea to clean away any 
surplus glue or paper from around the inside edge 
of the tube using a round file and to check that 
the end cap is an easy fit inside the tube. 

Cut a piece of plain Veroboard (0-15 x O-lSin. 
matrix) slightly wider than the dimensions given in 
Fig. 3, trim the corners as shown and cut out the 
rectangular portion to accommodate the tuning 
capacitor. Attach the capacitor to the board by 
soldering the two tags on the rear (oscillator) section 

to the two Veroboard pins C5 and M5, Fig. 3. 
Place the board inside the tube so that the capaci- 

tor spindle is just projecting and then slide the end 
cap over die spindle. When the board is at the right 
height the end cap will just fit nicely into the tube. 
If the spindie is too high reduce the width of the 
board slightly until the cap fits in the tube as 
described. In practice, if the width given for the 
board is adhered to and the specified tuning capaci- 
tor used the height will be right first time. 

-mm IM 

m 

The end cap of the extension speaker becomes the tuning dial with appropriate station markings. 
The remainder of the Veroboard pins should now 

be inserted into the board using the proper insertion 
tool, supporting the board from the back to prevent 
it cracking, Fig. 3. The clearing holes for the i.f.t. 
and oscillator coil soldering lugs can be drilled easily, 
as they are just enlargements of existing holes, using 
a Jain, diameter drill. 

A close-up of the integrated circuit audio 'gain-block'. Its small size 
can be appreciated by comparing it with the 0-15 x 0-1 Sin matrix Veroboard. 

The i.f.t.'s and oscillator coil can be fitted by 
pushing the lugs through holes in the board and 
bending over the screening can tags flat against the 
board. Note that all six lugs are present on the 
oscillator coil L2 the identifying red spot being 
between lugs 1 and 6. 

Veroboard pins are used to support the transistors 
and the i.e., these components being soldered to the 
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pins only after all the wiring has been completed 
and checked. 

Complete the wiring, Figs. 3 and 4, using bare 
22 s.w.g. copper wire. The interconnections are so 
short and stiff that insulated wire is not necessary 
except in one or two places where wires cross close 
to each other. The connections to the ferrite rod 
aerial coils should be made with flexible wire, 
coloured as suggested, as it is necessary to move the 
coils along the rod during the alignment process. 

Initially fix the coils at the ends of the rod with 
plastic tape. 

The wires to the waveband switch and the volume 
control/on-off switch should be left long enough 
to enable these controls to be fitted to the top of 
the speaker tube, Fig. 5. Allow a couple of inches 
extra which can be trimmed off later. 

Check and double check the wiring especially that 
to the bandswitch as the stage has now been reached 
when the transistors and the i.e. can be soldered into 

Veroboard 5x21 (see texl before cutting) 
(Matrix 0*15in x CHSin) 

IFT1 Tr2 1FT2 Tr3 IFT3 
PPu 

4(*) S- 
Trimmers 

;! 
t o Trlu * * JLJ~C5" 

VRl Fixing bolt vCIa VCIb 
C10- 

C12: 

F/ff. 3. Wiring diagram of the 
underneath of the circuit board 
with interconnections to the 
volume controljon-off switch 
and speaker. Compare this with 
the photograph be low showing 
the completed board. Note that 
the tuning capacitor is fixed to 
the board by soldering the iugs 
of the two sections to pins in 

the Veroboard. 

Wire passing througJi 
hole to component above i 

Ferrite rod i 
Dot between SC-Coll spreening cans 

lugs 1 and 6 ; i*1 

• Veroboard pin (•) Clearing' holes- 8 c 
i . 

w 

C:.rv /?; I 

Fig. 4. Remainder of the wiring, 
on top of the circuit board. 
Connections to the ferrite 
aerial are made with flexible 
wire to permit the two coils to 
be moved along the rod for 
alignment purposes. The nega- 
tive side of diode D1 goes to 
resistor R8. A photograph of 
this side of the circuit board 

appears on the next page. 

Ferrite rod aeria' 
/ ' 

LW: 

C9W 
L2 

o e« o o » C6 : VRl 

C1 
ryr - f \ ts* j r^\ ® ) yf \ (&) ) iji 
... . , o« o, o o« o . >r; < <> „ o\ 

S) 
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-3^— *1 Dia fixing hole 
S.Dia fixing hole 

Existing 
| i 'I t speaker "" 
Band switch Volume control __j |i On/off switch, T i ij 

I ! !l 
Circuit board Stiff wires to 

battery \ / v 4 ' p 
==9" T® /' 9V \ 1 

Slot to clear 6BA bolt 

Fig. 5. This side view of the 
extension speaker shows the 
position of the volume control 
etc. in the prototype receiver. 
The flexible wires to the band- 
switch should be kept as short 
as possible. The PP4 battery is 
not suspended in mid-air, as it 
would appear, but rests on the 

curved sides of the tube. 

position. With the transistors, grip all three leads 
with a pair of long-nosed pliers, close to the body of 
the transistor, then tin the ends of the leads. While 
still gripping the leads solder the ends to the appro- 
priate pins making absolutely sure that the connec- 
tions are right. See Fig. 1 for the lead-out con- 
nections. A hot soldering iron and speed are the 
essence of this operation. 

With the i.e., tin each lead-out wire as with the 
transistors, using the pliers as a heat sink, then 
solder all four to the correct pins. Note that pin 1 
is the identifying pin, see Fig. 4, 

A 6BA bolt, lin. long, has a flat filed on its head 
and it is then soldered to the centre earth tag 
underneath the tuning capacitor, Fig. 2. This bolt 

Switch to the m.w. band and adjust the two trim- 
mers on VCla and VClb to their mid-way positions. 
Set the tuning to the dial position for the local BBC4 
station and adjust the core of oscillator coil L2 until 
the station is heard. Having got a signal tune each 
of the i.f.t.'s, beginning with i.f.t.3 and working 
forward, for best signal strength. Use only the proper 
trimming tool for these cores or damage will result. 

Find a station such as Radio 1 on 247m. at the low 
end of the dial and adjust the trimmer on VCla for 
best volume. Tune to a station at the top end, such 
as Radio 3, moving the m.w. coil along the ferrite 
rod for maximum signal. 

Return to the low end of the band and adjust the 
calibration against a station of known wavelength, 

SSm 
m 

: f-ft. 

w 

fits into a slot in the bottom edge of the speaker 
tube where, with nuts and washers it retains the 
circuit board in its correct position in the tube, Fig. 5. 
The holes for the volume control and the bandswitch 
are drilled in the top of the tube, using Fig. 5 as a 
guide. 

THE ALIGNMENT 
The existing long lead from the speaker is con- 

nected to the circuit board as shown in Fig. 4. 
Connect the battery terminal clips to the board 
with short stiff wires, the battery resting on the 
bottom of the tube, Fig. 5. 

To assist in the alignment of the set a temporary 
dial drawn on stiff paper or card, Fig. 6, should be 
stuck to the front of the tuning capacitor and a 
pointer knob put on the spindle ensuring that mini- 
mum capacity coincides with left hand end of the 
dial markings. 

M 

Fig, 6. Alignment of the finished receiver will be considerably facilitated 
by copying the above dial on to thin card and sticking It temporarily to the front of the tuning capacitor. 
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using the trimmer on VCIb. 
Switch to the l.w. band and tune in Radio 2 on 

1500m. and slide the l.w. coil along the ferrite rod 
for best results. 

It is advisable to go over the alignment procedure 
once more after the set is working properly on both 
bands only this time use weak but steady signals for 
the alignment of the i.f. stages and the m.w. and l.w, 
coils on the ferrite rod. This will reduce any effect 
the a.g.c. may have on the apparent signal strength. 
In fact a voltmeter connected to the a.g.c. line will 
provide a much more precise means of alignment 
than the ear. 

The set is now ready for final fitting to the tube. 
Remove the temporary dial and pointer. The circuit 
board can now be slid into the speaker tube, the 
control spindles manipulated into their respective 
holes and fitting the retaining nuts. The end grille, 
now the tuning dial, is fitted over the end of the 
tuning capacitor and into the end of the tube. The 
circuit hoard is adjusted until the end of the spindle 
is just flush with the dial. Tighten the nuts holding 
the 6BA bolt but do not overtighten as this will risk 
cracking the board. Remove the dial and put a small 
amount of Araldite or similar cement in the 
depression inside the dial, replace the dial on the 
spindle and leave overnight for the cement to set 
hard. 

Turn the dial maximum anti-clockwise and mark 
a line across the edge of the dial and onto the tube 

★ components list 

Resistors 
R1 6-8kn 
R2 18kS2 
R3 2-2ka 
R4 47kU 
R5 1MU 
R6 lOOkH 
Ali iW 10%. * See text 

R7 SOka* 
R8 4700 
R9 tkfi 
RIO tOkti 
R11 tkO 
R12 1KU 

VR1/S2 5kt2 log pot. with switch 
Capacitors 

C1 0-1/tF 
C2 
C3 
C4 
C5 
C6 
C7 

5/tF 12V 
O-l.uF 
215pF 5% 
175pF 5% 
5/iF 12V 
0 01/fF 

C8 
C9 
CIO 
C11 
CIS 
C13 
C14 

001/(F 
10/jF 12V 
O-OfuF 
100/<F 12V 
IOO.oF 12V 
O-l/M 
150pF 5% 

VC1a-b 208 i 176pF variable (Jackson Type 00) 

Tr3 2N29266 
Q1 OA90 

Semi-conductors 
Trl 2N2925G 
Tr2 2N2926G 
IC1 MFC4000P 

Inctti ctors 
L1 Ferrite rod aerial m.w, and l.w. (Weyrad RA2W; 
L2 Oscillator coil (Weyrad P50/TAC) 
1FT1 IF Transformer (Weyrad P51/1) 
IFT2 IF Transformer (Weyrad P51/2) 
!FT3 IF Transformer (Weyrad P50/3V) 

Niiscetianeous 
Tubular radio extension s 

K3001 or similar. 
Veroboard, plain, 5 ^ 2fm. (see text) 

0T5in. 
Veroboard pins. 
Battery 9V (PP4) and connectors. 

, type TTC Model 

015 X 

to indicate the high frequency end of the tuning 
range. Tune in the various BBC stations on m.w. 
and mark the tube accordingly. Do the same for 
Radio 2 on l.w. The complete dial markings are 
shown in the photographs. There is no reason, of 
course, why the markings should not be in wavelength 
or frequency or both. The bandswitch is marked to 
indicate its position for the m.w. and l.w. bands. 

NOTES 
Although these tubular extension speakers are no 

longer imported there are many thousands in use 
and they can still be obtained in radio shops at 
around £1 each. The model used here is the TTC 
K3001 with plastic end caps but there is another 
model around that has pressed metal caps. If this 
model is used make quite sure that the end cap 
used for the dial is an easy rotating fit on the tube 
before glueing it to the tuning capacitor spindle. 

Reference was made earlier to resistor R7, 39kf2 
in the diode detector circuit. Its optimum value will 
depend upon the diode actually used. Once the set 
is working propertly, switch it off, remove R7 and 
fit a 50kfl potentiometer in its place on temporary 
wires. Switch on and adjust the value of the pot. for 
best quality of sound. The actual position is quite 
critical making a significant difference to the overall 
results. Switch off and remove the pot. from the 
circuit and measure the resistance of that part which 
was in circuit. Choose and solder in a fixed resistor as 
near as possible to that value. 

Don't forget that since the set uses a ferrite rod 
aerial it will be highly directional and should always 
be turned to provide maximum signal strength. ■ 

TELEVISION 

JUNE ISSUE 

BASIC TV CIRCUITS FOR THE 
CONSTRUCTOR 
This month we start a new series on basic 
"building block" circuits for the constructor. 
A new circuit will be presented each month and 
the complete series wii! enable a high-quality 
monochrome TV receiver to be constructed. 
As the 405- and 625- line circuits are separate 
either a dual- or single-standard set can be built 
up. We start off with a three transistor i.f. strip 
for the 405-line standard. 

ADDING AFC 
Tuning on u.h.f. can drift for a number of reasons. 
The best answer is to add a.f.c. to your receiver. 
A practical add-on circuit is presented for con- 
trolling a varicap diode in the u.h.f. oscillator 
tuned circuit, with detailed instructions on setting 
up. 

ON SALE-MAY 22 
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CN 15 Watts. Ideal for miniature and micro 
miniature soldering. 18 interchangeable spare 
bits available from .040" (1mm) up to 3/16" 
For 240, 220, 110, 50 or 24 volts. 

from £1 -70 

11 
m 

i 

1 
1 ■ 

mm 

SK2 Soldering kit 
In polystyrene pack, 
containing 15 watt 
miniature soldering iron, 
240 volts fitted with j|-" 
bit, 2 spare bits and 
^2 "■ Coil of resin-cored 
spider, heat sink, 1A fuse 
and booklet "How to Solder 

"ATABXx\ -AA/O "MntnsM 
miniature 

soldering 
b»ANtS 

£2-40 

r SKI SOLDERING 
KIT 

Model CN 240/2 
15 watts - 240 volts A * 

PRECISION MINIATURE SOLDERING IRONS 
Antex, Mayflower House, Plymouth, Devon 
Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581CXK). E2-75 

I £1-70 | | Please send me the Antex colour  catalogue 
I I Please send me the following 
Quantity Model Bit Size Volts Price 

In rigid plastic "tool box containing Model 
CN - 15 watts - 240 volts miniature iron 
fitted^" bit. Spare bits^" and^". Reel 
of resin-cored solder, heat sink, cleaning 
pad, stand.and booklet "How to Solder" 

I Fitted with nickel plated 5I" bit and 
packed in handy transparent box. 

Model E - 20 watts. 
Fitted 4" bit. Spare bits 
£2". and available. 
For 240, 220 or 110 
volts. Prom £1-80 
Model ES - 25 watts. 
F itted bit. Spare bits 
32', "jl" and 4" avaitablei 
For 240. 220 or 110 
volts. From £183 

I enclose cheque/P.O./cash value 
Model G 18 watts. Fitted33 
bit. Spare bits I", te" and 
1" available. For 240 or 220 

Model F - 40 watts. Fit! 
bit. Spare bits , bit. Spare bits 32 , * . j6 
1" available. For 240. 220, 110, NAME 20 volts. From £2-38 volts. El 83 ADDRESS 

PW.5 

J K. 
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Fully guaranteed 
individually packed 

VALVES 
CY31 35p DAF96 38p DF96 87p DK96 41p DL92 82p DL94 40p DL96 41p DM70 30p DY86 45p DY87 55p DY802 48p E88OC/0I £lSSp EI80CC 46p E18100 45p E182CC £115 EABC80 82p EAF42 50p EB91 lOp EBC33 '" EBC41 ECC81 EBF80 EBF83 

60p 

37p 

i ECH200 62p OA2 35p IECL80 45p OB2 35p ECL82 32p PABC80 37p ECL83 65p PC97 40p ECL86 40p PC900 47p EF36 17p PCC84 37p EF37A 45p PCC89 45p EF39 40p PCC189 S5p EF40 SOp PCE800 75p EP4I 62p PCF80 SOp EF80 25p PCF82 88p EF83 47p PCF84 48p EF85 S2p PCFSQ fi7p EF86 31p POF200 77p EF89 26p PCP201 77p EF91 15p PCF80I 48p EF92 87p PCF802 48p EF95 25p 32p PCF805 72p BF183 pcrsoe 66p EP184 85p PCF808 72p EFL200 77p PCH200 70p EL34 62p PCL81 47p EL41 67p POL82 37p EL42 52p 23p PCL83 65p EL84 PCL84 42p EL85 36p PCL85 42p EL86 40p PCL86 42p BL90 SOp PFL200 57p 63p EL95 35p PL36 EL500 85p PL81 SOp EM.3I 25p PL82 40p EM80 40p PL83 42p EM84 35p PL84 35p EM87 55p PL500 73p 68p EY51 40p PL504 EY86 35p PY33 OOp BY81 35p PY80 35p BY88 40p PY81 27p EZ41 42p PY82 27p EZ80 25p PY83 35p EZ81 27p PY88 37p GZ84 52p PY800 62p KT66 £T60p PY801 52p KT88 £l-75p QQVO3-10 N78 £l'25p fl-25p 

ECC81 ECC82 ECC83 ECC84 ECC85 ECC86 ECC88 EGC189 ECF80 ECF82 ECF83 ECP801 ECF802 ECH35 ECE42 ECH81 ECH83 ECH84 29/41ft. AERIALS each consisting often 3ft. Jin. dia. tubular screw-in sections, lift. (6-section) whip aerial with adaptor to fit the 7in. rod, insulated base, stay plate and stay assemblies, pegs, reamer, hammer, etc. Absolutely brand new and complete ready to erect. In canvas bag £4. P. &. P. 50p. 
MFTFR^i Ful1 U,t of 0UT very '""9® ivik • kiAw stock of meters on request. 

TRANSISTORS, 2ENER DIODES etc. 
SPECIAL OFFER 09J tube £1.75 ISp OAS OA10 OA70 lOp OA71 lOp OA73 7p OA74 lOp OA79 8p OA8I 7p OA91 6p OA200 8p OA202 lOp OA210 25p OA211 37p OAZ200 55p OAZ20I 60p OAZ202 to OAZ206 42p OAZ207 47p OAZ208 to OAZ213 32p OAZ223 to OAZ225 60p OC16 45>p 0022 42p 

QQVO6-40A £5-25p R17 409 R19 37p 8TV280/40 £8 OOp 8TV280/80 £9 OOp rT21 £2-56p U26 U26 U27 IT191 5AQ5W 6AS6 6AS7G 

OC25 87p OC200 37p 2N3054 95p AD149 55p BYZ13 20p OC26 25p OC201 47p 2N 3055 75p AD 161 35p BYZ16 fl2p OC28 62p OC206 509 2N3720£l-26p ADi62 35p CRS1/10 SSp OC29 62p IN21 17p 2N3731fl-25p AFI18 32p CR81/20 37p OC35 SOp IN2IB 25p 2N5109£2-06p AF127 17p CR81/30 SSp OC38 42p IN25 eop 40362 67p AF139 37p CES1/35 42p OC44 SOp IN43 10p S2303 SOp AF178 47p CR81/40 47p OC45 12p IN70 7p 3F100 fl7p AF186 45p CRS3/05 SOp 0070 12p IN702-72538p 3FR6 82p AFY19£112p CR83/20 87p OC7I 15p IN746A 3N128 87p A8Y26 27p CR93/30 48p OC72 25p Berie 26p 3N139 £1*769 ASY28 279 CR825/025 OC73 SOp 22p IN821A £1-05 3N140 95p ASY67 47p 75p OC76 IN823A £1-30 3N154 OOp BAW19 87p CRS3/40 SOp OC76 25 p IZMT5 35p 3N159 £l-45p BC107 15p GET103 SOp OC81 25p IZMT10 33p 6FR5 4Sp BC108 lap GET115 45p OC8ID SOp 20p IZT5 67p I2PR60 73p BC113 30p 6ET1I6 SOp OC81DM IZT10 63p 10D1 16p BC118 37p GEX66 75p OC82 25p 26385 61p 40594 £l-37p BCY72 37 p NKT222 SOp OC82DM 15p 2G403 15p 40595 £l'87p BF115 25p NKT304 SSp SOp OC83 22p IN4785 S5p 40836 £l*45p BF173 SOp SD91S OC83B 15p 2N277 SOp 40668 £l'85p BF187 SOp 8D92S 31p OC84 25p 2N918 37p 40669 £l-46p BFY51 22p 9D938 SSp OCI22 SOp 2NI304 25p AC126 21p BFY52 22 p SD94 21p OC139 25p 2N1306 25p S5p AC127 Sip B805 87p SD98S 409 OC140 87p 2N1307 AC128 20? BS 45p V405A SSp OC170 2op 2N2147 75p AC176 869 25p B82 46p CR83/30 42p OC17I SOp 2N2904A 37p ACTclT BSY29 17P CRS25/025 OC172 37p 2N3053 25p ACY28 SOp BU100 £l*80p 7 op 
6AT6 22p 6CH6 65p UL41 OOp 6J7M 40p 184 25p eAU6 25p XJ801 £1 TJL84 SOp 5K6GT 40p 32p 1S5 SSp 6AX4 40p XJABC80 35p 62p XJU5 S5p 6K7 IT4 15p 6AX5GT 65p UAF42 UY41 42p 28p RK7G lOp 1X2A 37p 6B7 27p XJBC41 47p UY85 6K8GT SOp 1X2B 37p 6BK7 40p 22p UBF80 35p 60L6 48p 6K25 70p 3A4 SOp 6BA6 ITBF89 35p 6D6 ISp 6SA7 35p 3D6 15p 6BE6 26p TJCC85 40p 6EA8 55p 6SA7GT 32p 3Q4 87p 6BG6G 55p XJCF80 50p 6P23 75p VR105/30 30 3S4 33p 6BJ6 42p UCH42 6Sp 6F33 £1 VR150/30 SOp 3V4 40p 6BQ7A 33p UCH81 SOp 6H6M 15p Z759 «l-76p 5B254M£l-80 6BR7 SOp UOL82 36p 6J4WA 70p ZSOITJ £l-25p 5B/255M 6BW6 SOp UCL83 OOp 6J5 35p Z803A £1 SSp £1-76 6BW7 e&p 28p UF41 SOp SOp 6J6GT 25p Z900T 60p 5R4GY SSp 6C4 UF80 6J6 17p XL4 12p 5tJ4Q 27p 6C6 SOp XrF89 33p 6J7G S6p IBS SOp 5V4G 87p 

MANY OTHERS IN 8T0GK include Cathode Ray Tiibet and Special Yalvet. U.K. P. & P. up to 50p 5p; to £1 lOp; over £1 lOp in £1, over £3 post free. C.O.D. 20p extra. 
INTEGRATED CIRCUITS—MANY OTHERS IN STOCK RCA. CA 3005 wide band R.F. Ampi. 300mW diss £1-35 CA 3012 wide band ampl. 150m Wdiss ., .. £1-10 CA 3020 Audio power ampl.  £1-37 CA 3036 Audio pre-ampl  95p STC. MIC 9301B Digital dual 4 imput gates .. £4>3S MIC 709-1C Linear operational ampl £9 MIC 9005D Highspeed flip-flop £2.70 General Electric PA 230 £1-12; PA 234 £t: PA 237 £1-87 Milliard TAA 300 £1.97; TAA 320 57p 

[D|DM0^ ALL valves 
guaranteed 

5Y4G SSp 12K86T 37p 5Y3GT SSp 12Q7GT 27p 5Z4 70p 12SG7 SSp 5Z4GT SOp 1487 75p 6AB7 SOp 19AQ5 38p 6AC7 ISp 19G3 £3-50p 6AH6 57p 19G6 £100p 6AK5 SSp 19H4 £4-SOp 6AK8 SSp 20P4 87p SOp 6AL5 lOp 25L6GT 6AL5W SSp 30C16 75p 6AM6 ISp 30C17 SOp 6AN8 SOp 30C18 75p 6AQ5 SOp 30F6 83p 6SC7GT SSp 30FL1 75p 92p 6SG7 SOp 30FL12 6SJ7 37p 30PL13 48p 6SJ76T SSp SSp 30FL14 77p 6SK7 30L15 SSp SOp 6SL7GT SSp 30L17 6SN7GT SSp 30P12 SOp 6SQ7 SSp 30P19 70p 65p 6SQ7GT SSp 3dPLl 6V6G ' 17p 30PL13 SOp 6V6GT Sip 23p 30PL14 SSp 6X4 35L6GT 47p 6X5G SSp 35W4 SSp 45p 6X5GT 27p SSp SSZ4GX 6Y6G 42 SSp 6-30L2 70p 50C5 SSp 6Z4 SSp SSp 50CD6G30 7B7 £l-50p 7C5 72p 60EH5 OOp 7C6 SOp 75 27p 7H7 27 p 76 SOp 7Y4 eop 78 SSp 9D6 87p 80 45p 11E2 £1 •SOp 803 fa ■OOp 12AT6 22p 805 £8 •OOp 12AT7 SOp 807 45p 12Atr7 SSp 813 £a 75p 12Ay6 27p 832A £2 ■75p 12AX7 27p 866A 75p 12BA6 SOp 954 SSp 12BE6 SOp 955 SOp 12BH7 1?P 956 lOp 30p 1208 27 p 957 12BI SSp 991 30p 12K5 SOp 1622 SSp 12K7GT SSp 2051 SOp 

5933 6057 6060 6064 6065 

£1.12p SOp 87p 35p 65p fl-87p £1.40p £i-75p 15p 22p SOp 12p 

6146 8020 9001 9002 9003 9004 9006 C.R. Tubei VCR87 £4*50p VCE517B £3 50p VCR517C £7-50p 5FP7 £I-32p 88D £9-OOp 88J £9-OOp 88L £9 OOp Photo Tubes CMG26 £125p 931A £3 12p 6097C £17-50p Special Viva CV1031 £500p CV2339 £20-OOp JP9/7D £3?-50p K301 f5 00p £12-OOp K308 £16 OOp ESS? £12 OOp 

Coldmor (Electronics) Ltd. 170 GOLDHAWK ROAD, LONDON W12. Tel: 01-743 0899 Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

H.A.C. 
WORLD-WIDE RECEPTION 

SHORT-WAVE 
KITS 

m 

m ^ 

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.P., Army, Hams, etc. 
NEW "DX" RECEIVER Improved one-valve model "DX" mark 2. Complete kit—price £3.30 (post & packing 20p,). 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." Send S.A.E. for test report. This kit contains all genuine short-wave com- ponents, drilled chassis, valve, accessories and full iastructionia. Beady 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, (Mail order only.) Send now for free descriptive catalogue & order form. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

Fingers 
The more 'fiddly' the job, the 
more you depend on your 
finger-tips. Make sure minor 
bums and blisters don't rob 
them of their skill. 
Apply BURNEZE, pronto! 
This unique scientific aerosol 
cools the heat out of a burn in 
just 8 seconds, anaesthetizes 
pain, reduces swelling. 
BURNEZE - the clever tip for 
burnt finger-tips. 
From chemists. 

Potter & Clarke Ltd 
Croydon CR9 3LP 

KEYNECTOR 

The safe quick 
way to connect 
electrical 
equipment 
to the 
mains 

Send for full details EB INSTRUMENTS 49-53 PANCRAS ROAD. LONDON N.W.I Tei;01-837 7781 I 

LOOK AT THESE PRICES 
CARTRIDGES 
Acos GP67-2, QP91-35C £112i; Acos GP93-1 
£l-38i; Acos GP94-X £I-62i; Sonotone 9TAHC £T9?i; All above in makers cartons; BSR X4H *1.50, 
FS 2500 STEREO AMPLIFIER 
6 watts per channel; In attractive Cabinet, P.TJ, Radio & Tape inputs Tape output & Speaker outputs Dim. 12i' x 5F x Sf. Our Price £18-97i. SP25 Mk3 £12.87. 
PLUGS & SOCKETS 
Phono plugs, assorted colours 41 p; 45p per doz; Coaxial plugs, aluminium 7ip; Coaxial couplers 71p; 2 pin DIN plugs 15p; 3 pin DIN plugs 15p; B pin DIN plugs 17p; 2 pin, 3 pin & 5 pin DIN sockets 7}p; Wander plugs 21p: sockets 3Jp; Banana plugs-5Jp. Sockets Sp ; 8.5mm J/Plugs 7ip and 12iP ; Standard J/Plugs with solder terminals lOp ; Chrome 15p ; Side Entry J/Plugs black and chrome 24p ; Insulated j/sockets—o/cet 16p, c/cct 17p. 
ELECTROLYTIC CAPACITORS 
4uP 160v 4p ; 8uF BOOv 15p ; 8uP 12v 4p : 8uP -f 8uF 450v 21p ; lOuF 160v 4p ; X2uF 25v 4p ; 16uF 450v 14p ; 16uF + 16uF 450v 281p ; 30uF lOv 4p ; BOuF lOv 4p ; XOOuF 9v 4p ; lOOuF 12v 4p ; 150uF 12v 4p : 320uF 9v Sp ; 1500uF 30v 19p ; lOuF 16v 
7lP : 5000uF 25v SOp ; IO.OOOuF 26v 75p ; 20,000uF 30v £1.05. 
MICROPHONES 
Acos Mic 45 £1.121; Acos Mic 60 091p; Planet CM70 £1-60; Hand Mike 76p. 
VALVES 
PY81 86pi POLee 8»p; EF183 46p; EF184 45p. 
PLEASE NOTE CHANGE OF ADDRESS 

6E0R0E FRANCIS (Dept Pi), 
18-14, Middle Gate. Newark, Notta. 
Telephone: Newark 4738. 
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IRON 

H.C.BENNETT-CLARK 
MY soldering iron was a nuisance. It was either 

too hot or too cold. Too hot if it had been 
left on, unused, and too cold when I had 

only just turned it on. 
The solution is to leave it on the whole time but to 

reduce the power when it is standing by; one friend 
has a Variac specially for this job but who wants 
to tie up five quids worth of useful Variac in this 
way? 

My solution is to put a silicon rectifier in series 
with the soldering iron element (Fig. 1). As this cuts 
one half cycle, the power is halved when the switch 
is open and full power is produced by closing the 

;,v- 

jr 

ft 

switch. The mains neon shows when the iron is on at 
half power. 

Since the rectifier does not get hot, it can be 
mounted inside a suitable switch screwed on the back 
of the soldering iron mains plug. The Bakelite top 
of the plug is replaced by a block of Jin. plywood 

drilled to recess the terminal screws of the plug pins. 
Two wires pass through the plywood block: one goes 
from the live pin to one side of the switch and the 
other from the live side of the element to the other 
side of the switch. The neutral wire of the element is 
connected to the neutral plug pin. The rectifier and 
mains neon are connected across the switch. 
The mains neon is held in a groove filed in the switch 
housing. The switch is screwed to the wooden block 
and the plug is screwed to the other side. 

Panel neon > 270k 

-H 
350V. 250mA 

—0^-° 

Red (Brown) 

Soldering 
iron 

Fig. 1: The circuit of the two heat soldering iron. 

When switched to "cool", the iron, a 25 watt 
Henley Solon, will melt solder and is ready for full 
scale soldering within about 10 seconds of switching 
to "Hot". The bit life, since the modification, has been 
much extended and the tip does not become covered 
in oxide. 

The switch is a "VETO" from Woolworth's and, for 
the rectifier, any component with a 250mA 350V 
p.i.v. (or greater) rating that is small and cheap will 
do. A BY100 is ideal for this purpose. 

Notice that I have not earthed my iron; this may 
not be strictly safe but I do not have disasters 
through soldering the "hot" end of a live circuit and, 
to me, this is worth the small risk. ■ 

PSSST! WANT TO BE AN AUTHOR? 
A high proportion of the articles in Practical Wire/ess are submitted by readers who want their hobby 

to pay its way (plus a good bit over). The Editor a/ways welcomes articles from new authors; these should, 
if possible, be typewritten, double spaced and should conform generally, with regard to tength and type, 
to existing articles. AH circuits etc. are redrawn before publication but the originals should be as c/ear as 
possible. Photographs of the equipment are helpful but if this is difficult these can be done in our own studios. 

All components used must be available with the source of unusual items given. 
All published material is payed for at attractive rates. Further information is available from the tcmon  
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PART 2 G. J. KING 
FOLLOWING THE iMTROCUCTION OF THE SERIES BY H. W. HELLYER, CO-AUTHOR G. J. KING GUIDES 
THE READER THROUGH THE CIRCUITRY OF TYPICAL A.M. AND COMBINED A.M./F.M. RECEIVERS AS 
A NECESSARY PRELUDE TO ACTUAL SERVICING TECHNIOUES BEGINNING NEXT MONTH. 

MY thanks to Mr. Hellyer for setting the stage, 
so to speak, allowing me to launch straight 
into basic circuitry and servicing techniques. 

Radio receiver design has developed essentially 
into the following: 

1. Relatively simple receiver 
2. Radiogram 
3. Hi-fi receiver or system. 

COMMON FEATURES 
All have the common features of (i) the front-end 

which includes the frequency changer and sometimes 
an r.f. amplifier in front, (ii) the i.f. channel which 
feeds into the second detector and (iii) the audio 
channel which feeds into the speaker. When con- 
sidering any circuit in electronics it is always desir- 
able to break it up into sections or 'blocks', and 
this, for the basic radio receiver, is done in Fig.l. 

Even the simplest of receivers has this sort of 
section make-up, with the more expensive ones carry- 
ing greater section detail. For example, a cheap a.m. 
portable has the ferrite rod aerial signal coupled 
straight into the frequency changer stage, which is 
commonly a single transistor stage performing the 
dual functions of mixing and local oscillator genera- 
tion, while a more expensive f.m. model would be 
expected to have at least one r.f. amplifier stage and 
possibly two transistors for frequency changing, one 
working as the mixer and the other as the local 
oscillator. Moreover, the r.f. amplifier and possibly 
the mixer would be designed round field effect 
transistors (f.e.t.'s) rather than the ordinary type of 
bipolar transistor, such devices yielding improved 
linearity over bipolars, with a consequent improve- 
ment in the rejection of intermodulation components 
and hence spurious signals. 

FRONT-END BASICS 
The front-end thus accepts the aerial signal and 

heterodynes this with the local oscillator signal to 
•provide the required intermediate-frequency (i.f.) 
signal. The i.f. signal can be equal to the sum or 
difference between the local oscillator and the 
incoming signal. 

The first makes the oscillator frequency higher 
than the incoming frequency by the i.f. and the 
second makes the oscillator frequency lower than the 
incoming frequency by the i.f. Either arrangement 
works equally well and both are found in practice, 
but the choice is sometimes based on the required 
timing range and frequency band and the possibility 
of fundamental or harmonic radiation from the local 
oscillator affecting neighbouring radio and television 
receivers. 

The simplest receiver, therefore, has two variably- 
tuned circuits at the front-end, one to tune the incom- 
ing signal and the other to tune the local oscillator 
so that over the tuning range this remains exactly 
out of step with the incoming signal tuning to yield 
the i.f. difference. This is where the front-end align- 
ment comes in. 

Receivers with one or more r.f. stages have an 
extra variably-tuned circuit for each stage. The 
number of front-end stages can thus be gleaned by 
counting the number of variable elements in the 
tuning gang. Simple sets have a two-gang capacitor, 
and more exotic models capacitors with three or, 
perhaps, four ganged sections. Sometimes there 
might be two r.f. stages tuned by a single gang 
(making three ganged sections in all). This is when 
the r.f. section consists of one tuned stage and one 
untuned stage. There are a few models with two r.f. 

V 
I.Fr signal from front-end 

Frequency changer 
(sometimes 

plus RF) 

( n - I.F channel 
feeding 

detector f • 
Audio channel 

feeding 
speaker 

u s 

A 

Signal 
tuning 

To speaker 

Fig. 1. The circuit of a basic super- 
heterodyne receiver is broken up into 
blocks or sections to assist in the 
discussion of receiver circuitry. 

Oscillator 
tuning 
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You too can join the millions of satisfied Heathkit builders who have 
discovered the easy way to build better products than they could 
buy . . . have fun . . . and enjoy substantial savings in the process. 
Heathkit models are the beginner as well as the experienced man's 
first choice. Everything you need right down to the last nut and 
bolt is included in every kit. The wonderful step-by-step assembly 
manual is the last word in clarity. Want to know more . . . your 
first step is to send for the Free Heathkit catalogue and discover the 
unique satisfaction you can get from building the best. 

5 
«s 

SWL Hi-Fi R/C TEST 

HOW TO BOY YOUR HEATHKIT 
Orders for mail order dispatch from the factory may be placed at the London or Birmingham Heathkit Centres or by post to the Gloucester factory. Such orders are at 'direct-from-factory' prices which are lower than retail prices. 
Goods may be purchased at the Heathkit Centres at retail prices. 
Goods may be purchased at the Gloucester factory Showroom, at 'direct-from-factory' prices. 

London Heathkit Centre, 233 Tottenham Court Road, Open Monday to Saturday 9 a.m. — 6 p.m. Phone 01-636 7349. 
Birmingham Heathkit Centre, 17-18 St. Martin's House, Bull Ring. Open Tuesday to Saturday 9 a.m. — 6 p.m. Phone 021-643 4386. 
Gloucester factory Showroom, Bristol Road, Gloucester. Open Monday to Saturday 9 a.m. — 5 p.m. 

□ Please send me FREE Catalogue 

NAME     
ADDRESS  

A Sch/umberger Company 

  51/6/71 

HEATH (GLOUCESTER) LTD. 
GLOUCESTER GL2 6EE 
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BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. 

RETURN OF POST 
SERVICE 

TRANSISTORS 
2G301 20p 2N3403 22ip 40309 20302 SOp 2173404 32ip 40310 2G303 20p 2N3405 45p 22ip 40311 2G306 424P SOp 2173414 40312 2G308 2173415 mv 40314 2G309 SOp 2173416 87ip 40320 2G371 ISp 2173417 87ip 40323 2Q374 20p 2173670 £1-25 40324 2G381 £24p 2173672 97 ip 40326 2N404 224p 2173605 27ip 40329 2N696 209 2N3606 27iP 40344 2N697 sop 2173607 22ip 40347 2N698 25p 2N3702 mp 40348 2N706 124p 2173703 12ip 40360 2N705A 124P 2N3704 mp 40361 2N708 16p 624P 2173705 ISp 40362 2N709 2N3706 12ip 40370 2N718 26p 2173707 ISp 40406 2N726 SOp 2N3708 09p 40407 2N727 SOp 2173709 lOp 40408 2N914 174P 2N37I0 HP 40410 2N916 174P 2N3711 12p 40467A 2N918 SOp 2N3715 £2*22i 40468A 2N929 224P 2N3716 £2.90 40800 2N930 274P 2173791 £2.76 AC 107 2N1090 224P 2N3819 SSp AC126 2N1091 224P 26p 2173823 97iP AC127 2N1131 2N3864 27 ip AC128 2N1132 25p 2173854A 27ip AC154 2N1302 174P 2N3855 27ip AC176 2N1303 174P 2N3855A SOp AC187 2N1304 224P 2173856 SOp SSp AC188 2N1305 224P 2173866A ACY17 2N1306 26p 2173858 25p ACY18 2N1307 25p 2N3858A SOp ACY19 2N1S08 SOp 2N3869 27ip ACY20 2N1309 SOp 2173859A 824p ACY2X 2N1507 174p 2173860 SOp ACY22 2N1613 269 2N3866 £1.50 ACY28 2N1631 SSp 2173877 40p ACY40 2N1632 SOp SOp 2N3877A 40p ACY41 21T1637 2N3900 37ip ACY44 2171638 274P 2N3900A 40p AD 140 2N1639 274P 2N3901 97iP AD149 2171711 25 p 2173903 SSp AD150 2171889 824P 2N3904 SSp AD161 2N1893 874P 2N3905 87ip AD162 2172147 824P 2173906 87ip AP106 2172148 574P 2N4058 mp AF114 2172160 574P 2174059 10p AF115 2N2193 40p 2N4060 12ip AF116 2N2193A 424P 2N4061 12ip AP117 2N2I94A SOp 2174062 12ip AF118 2N2217 274P 2N4244 47ip APn9 2172218 884P 2N4285 17 Jp AF124 2N2219 324P 2N4286 17 Jp AF125 2N2220 25p 2174287 17 Jp AF126 2172221 25p 2174288 17Jp AF127 2172222 SOp 2174289 17 Jp AF139 2172287 2174290 17 Jp AF178 £1 074P 2174291 17JP AF179 2172297 SOp 2N4292 12JP AF180 2N2368 174P 2174303 47 Jp APISI 2172369 174P 2178027 52Jp AF239 2N2369A 174P 2N5028 57 Jp AF279 2172410 424P 2175029 47 Jp AF280 2N2483 274P 2N5030 42iP AF211 2N2484 324P 2175172 12JP ASY26 2N2539 Z24P 2175X74 52 Jp A8Y27 2N2540 224P 2N5175 52JP ASY28 2172613 SSp 2N6176 45p ASY29 2172614 SOp 2175232A 30p ASYSS 2172646 524p 2N5245 45p ASY50 2172696 324P 25p 2175246 42 Jp ASY51 2172711 2N5249 67JP ASy54 2N2712 26p 2N5265 £3-25 A8Y86 2172713 274p 2176266 £2*75 AT7103 2N2714 SOp 2N5267 £ 2-82J A8Z21 2172865 624P 2N6305 37 Jp 40p BG1.07 2172904 SOp 2176306 BC108 2N2904A 824P 2N5307 37 Jp BC109 2172905 37 4P 2N5308 37Jp BC113 2172905A 4 Op 2175309 62 Jp BC1I5 2172906 28p 2N6310 42Jp BC116A 2172906A 27 4P 2N5354 27 Jp BC118 2N2907 SOp 2N5355 27Jp BC121 2N2923 ISp 2176356 33Jp BC122 2172924 ISp 2N5365 47 Jp BC125 2172925 ISp 2N5366 82jp BC126 2172926 2N6367 57 Jp BC140 14p 2175457 37 Jp B0147 Yellow 124P 2S005 75p BC148 Orange 124P 2S020 £2-00 BC149 2173011 SOp 2S102 SOp BC152 2N3014 824P 28103 25p BC157 2N3053 25p 28104 25p BC158 2N3064 SOp 28501 82Jp BC159 2173055 75p 28502 SSp BC160 2N3133 SOp 28503 27 Jp BC167 2N3134 SOp 3N83 40p BC168B 2N3135 SSp 3N128 70p BC168C 2N3136 25p 3N140 77 Jp BC169B 2N3390 25p 3N141 72 Jp BC169C 2N3391 20p 3N142 SSp BC170 2173391A SOp 317143 67 Jp BC171 2173392 174p 317152 87 Jp BC172 2N3393 ISp R.C.A. 52 Jp BC175 2173394 ISp 824p 40050 SSp BC182 2N3402 40251 32 Jp BC183 

Post & Packing I2ip per order. 

BC184 15p BSX27 BC212L 12ip BSX28 BCY30 27ip 
32ip 46p 35p 47ip BCY31 37ip BCY32 47 ip BCY33 32Jp BCY34 47JP BCY38 87ip BCY3d 20p BCY40 27}p BCY42 fi7ip BCY43 52ip BCY64 42ip BCY58 47ip BCY59 57ip BCY60 82Jp BCY70 57|p BCY71 40p BCY72 52ip BCZIO BCZU 

B9X60 8dp BSX61 SOp BSX76 25p BSX77 SOp BSX78 40p B8Y10 60p BSY1I SOp BSY24 16p BSY25 16p BSY26 82Jp BSY27 22ip B9Y28 22ip B9Y29 97 Jp BaY32 20p BSY36 42ip B8Y37 17ip BSY38 27ip BSY39 42JP B9Y40 

82ip 
57ip BD116 BSY51 35p BI)121 65p B8Y52 57tp BD123 SOp BD124 SOp BD131 25p BD132 20p BDY10 fl-37i B9Y79 22rP BDYll £1*624 BSY82 25p BDYI7 £1*50 BSY90 

BSY53 BSy54 75p B9Y56 85p B3Y78 

474p NKT275 20p SSiP NKT281 27ip 824P NKT40I 87 ip 624P NKT402 90p 22Jp NKT403 75p 274p N"KT404 62fp 274P NKT405 75p 27*P N"KT406 624P 274P NKT451 62iP 15p 17KT452 624p ISp NKT453 474p 174p I7KT603F324p 17 Jp N-KT613F824P 174P NKT674F 30p 174P NKT677F SOp 25p NKTTiS SOp 25p N'KT781 SOp 25P JTKT104I9 30p 224P NKT10439 224P 37ip 324P FKT10519 824P 32Jp 324P J7KT20329 374P 474p 40P N"KT20339 90P 87Jp 47iP NKTSOlll 774p N'KT80112 97 ip 
45p 524P 57iP 

27ip BDy20 £1*124 B8W70 26p BDY38 974P Clll 26p BDY60 £1-25 C424 

BDY18 £1*75 BSY95A 124P NKT80113 874p BDYig £1*974 B9W41 424p £1.12    — 274P N"KT80211 75p 924p 274P N"KT80212 55p 924P 40p NKT80213 374P 924P SOp N"KT80214 87Jp 924P 40p N"KT80215 

26p BDY61 £1-25 25p BDY62 £l*f* 20p BF116 20p BP117 20p BF163 25p BF167 4Cp BP173 BF177 BF178 624p BF179 374P BF180 374p BF181 424P BF184 25p BF185 25d BF194 25p BF195 25p BP196 82Jp BF197 20p BF198 BF200 BF224 BF225 174P BF237 874p BF238 424P BP244 

25p 
C425 C426 C428 

574p 

474p C744 87|p D16PI 25p D16P2 324P D16P3 SOp D16P4 46p SOp GET102 SOp SOp GET113 20p 35p GET114 20p 324p GET118 20p 

N"KT802I6 

20p 

25p 424p 174P 20p 42ip 42ip 42 ip 524p 20p 20p 

OC20 OC22 OC23 OC24 GET120 524P OC25 GET873 124P OC26 
20p GET889 224P 0035 GET890 224P 0036 GET896 224P 0041 GET897 , 224P 0042 GBT898 224P 0044 MJ400 £1*074 0045 MJ420 £1*124 OC46      MJ421 £1.124 0 070 724P BFW61 47ip MJ430 £1*024 0C71 

374p 

BFX12 424P BPX13 424? BFX29 474? BPX30 624P BFX42 32 4P BFX44 BPX68 BFX84 BFX85 274p BFX86 25p BFX87 25p BFX88 BPX89 

424P BFY17 124P BFY18 124P BFYIO 12 4 P BFY20 20p BPY21 274 P BPY24 

MJ440 224P MJ480 974P SOp MJ481 £1*25 SOp MJ490 £1.00 874P MJ491 £1.374 374P MJ1800 £2*174 674p MJE340 824P MJE520 874P OC83 MJE521 874P OC84 MPP102 42iP 00139 MPF103 374P 00140 MPP104 37iP OC170   MPF105 374P 0C17I 25p BPX98A 70p MPS3638 324P OC200 324P BFY10 324P NKT00I3 474P OG201     — NKT124 424P OC202 NKT125 274P OC203 NKT126 274P OC204 NKT128 274P OC205 NKT135 274P OC207 424p NKT137 824P 45p NKT210 SOp 25p NKT211 SOP ' NKT212 SOp 

324P 25p 274p 25p 824P 
424p 
324p 

0077 0081 OC81D 

324? BFY26 20p BFY29 SOp BFY30 35p BPY41 35p BPY43 87 4p BPY50 17 4p BFYol 124P BFY52 174p Bpy53 

0CP71 0RP12 0RP61 P346A TIS34 TIS43 
20p SOp NKT213 60p NKT214 SOp NKT215 224P TIS44 62|p NKT216 874P TIS45 224P NKT217 424P TIS46 224P NKT2I9 30P TIS47 224P NKT223 274P TIS48 17 Jp NKT224 25P TIS49 17 4P BFY56A 57 ip NKT225 224P TI850 20p BFY75 NKT229 TIS61 174p BFy76 42ip N'KT237 35p TIS52 20p BFY77 57 4P NKT238 25P TJS53 62Vp BPY90 674p NKT240 274P TIS60 15p BPW58 27 4p NKT241 274P TIS6I 14p BPW59 25p NKT242 20P TIS62 15p BFW60 25p NKT243 824P TIP29A 14p BPX25 £1*85 NKT244 174P TIP30A 

75p SOp 60p 60p SOp 274P 

224p 26p SOp 124P 15p 15p 124P 124p 32ip 224P 224p 30p 20p 22ip 25p 25p 324P 324P SOp SOp 40p 60p 75p 424p 424p SOp 75p 424p 62 4p SOp 224p 624p 40p 12 4p 124P 12 4p 124P 124P 12 4P 174p 12ip 124P 224p 224P 25p 274P SOp 
ISp BPX29 £1*80 NKT245 12 Vp BPY10 £1-45 NKT261 ISp BRY39 474P NKT262 ISp BSX19 224P BSX20 124P BSX21 124P BSX26 

17ip NKT264 171p NKT271 374P NKT272 45p NKT274 

SOp TIP31A 624P 20p TIP32A 75p 80P TIP33A SOp £1 024p 20p TIP34A £2-05 SOp SOp 

TTL. LOGIC I.C. NEW LOW PRICES 
1- 26- 100- 1- 26- 100- 24 99 499 24 99 499 SN7400 .. SSp SOp 18p SN7460 .. SSp SOp 18p SN7401 .. SSp SOp 18p 8N"7472 .. 40p 85p SOp SN7402 .. SSp SOp 18p 8N7473 .. 45p 40p 85p aN7403 .. SSp SOp 18p SN7474 .. 46p 40p SOp SN7404 .. SSp SOp 18p 8N7475 .. £100 SOp SOp SN7405 .. 25p SSp SOp 18p SN7476 .. 45p 40p SSp SN7406 .. SOp 18p 8N7483 .. £100 90p SOp SN7408 SSp SOp 18p SN7486 .. SOp 4Sp 40p SN7409 .. SSp SOp 18p SN7490 .. £100 9 Op SOp SN7410 .. SSp SOp 18p SN7492 .. £100 SOp SOp SN7411 .. SSp SOp 18p SN7493 .. £100 SOp SOp 81T7413 .. SSp SOp 18p SN7495 .. £100 SOp SOp SN7420 .. SSp SOp 18p 8N7496 .. £100 SOp SOp SN7430 .. SSp SOp 18p 8N74107 45p 40p 36p SN7440 .. SSp SOp 90p 18p SOp SN74153 £1-90 £1-70 £1-60 SN7441AN £100 SN74I64 £2 20 £145 £180 8N7442 .. £100 90p SOp SN74160/ £140 £110 95p SN7446 .. £1-25 £110 £100 DM8280 SN7447 .. £110 £100 90p SN74161/ £110 95p SN7448 .. £100 SOp SOp DM8281 £180 SN7450 .. SSp SOp SOp 18p SN74164 £280 £195 £1-80 SN745i .. SSp 18p SN74165 £225 £195 £1-80 SN7453 .. SSp SOp SOp 18p SN74192 £2-25 £1-95 £180 SN7454 .. SSp 18p SN74193 £2 25 £1-96 £1-80 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 1A lOp 12JP 15p 18p 17 Jp 19p 20p — 3A 15p SSJp SOp — 6A SSp SOp 32 Jp SSp SOp 10A 62Jp 57 Jp 85p 77 Jp 88Jp 97Jp £1*25 17 A — 67jp 62Jp 77 Jp 90p 97Jp £1*20 £1*57J 
1 amp and 3 amp are plastic encapsulation. 

DIODES & RECTIFIERS 
IN914 07Jp AAZ17 ISJp BYIOO 17 Jp OA9 lOp IN916 07 Jp BA100 15p BY103 SSJp OA47 07 Jp IN4007 22 Jp BA102 22JP BYISS 37 Jp OA70 07 Jp 1844 lOp BA110 SSJp BY124 15p OA73 lOp IS113 15p BA115 07 Jp BY126 15p OA79 09p 13120 15p BA141 SSJp BY127 17 Jp OA81 07 Jp IS121 17Jp BA142 SSJp BY164 57 Jp OA85 07 Jp 13130 12JP BA144 12Jp BYX10 22Jp OA90 07 Jp 18131 12Jp BA145 SOp BYZIO SSp OA91 07Jp 18132 ISp BA154 12JP BYZ11 SSJp OA95 07Jp IS940 07Jp BAX13 12Jp BYZ12 30p OA200 lOp AA119 lOp BAX16 12Jp BYZ13 SSp OA202 lOp AA129 lOp BAY18 17 Jp F8T3/4 SSJp AAZ13 lOp BAY31 07 Jp OAS 17 Jp AAZ15 12JP BAY38 SSp OAIO SSJp 
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POTENTIOMETERS 
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PRESETS (CARBON) 
0.1 Watt 6p 0.2 Watt 6p 0.3 Watt 7 4P 
THERMISTORS 
R53 (STC) £1*274 VA3705 874P K151 (Ik) 124P Mullard Thermistors also in stock. Please enquire. 
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Send 5p for new Comprehensive Semi- conductor and I.C. list (24 pages). CALLERS WELCOME 
HRS. 9-5.30 MON.-FBI. 9-5.0 SAT. 9-1.0 THURS. 
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transistors arranged in a cas- 
code circuit which requires 
only one section of the tuning 
gang. 

TUNING SYSTEMS 
Sometimes the tuning is 

accomplished not by ordinary 
capacitor sections but by 
either variable inductors or 
varactor capacitors. For tun- 
ing, of course, we require a 
combination of inductance 
and capacitance and to 
change the tuned frequency 
we can alter either the 
capacitance or the induct- 
ance. When the inductance 
is altered dust-iron cores are 
arranged to move inside the 
formers, these being mech- 
anically linked with the tun- 
ing system. 

Varactor tuning is a re- 
cent innovation and it is 
based on the change in 
capicitance which occurs 
between the elements of 
a semi - conductor diode 
when the reverse bias across it is altered. When a 
diode is in forward conduction there is no electronic 
demarcation between the p and n zones. However, in 
reverse biasing, a 'barrier' develops at the zone 
junction and the width of this increases as the 
reverse bias is increased. This is reflected as an 
increase in capacitance as the reverse bias is 
decreased, going into a short-circuit when the biasing 
changes from reverse to forward. Of course, the 
design is such that the biasing never goes forward 
(not normally, anyway; a fault condition resulting in 
this would put the whole of the front-end out of 
action). 

Each circuit to be tuned (r.f., mixer and local 
oscillator) has its own varactor, which is the name 
given to junction diodes designed specifically to 
exploit the capacitance feature as efficiently as 
possible, the variable biasing for tuning coming from 

o 

d 
m 

m 

Fig. 3. A view of the Sonab 
tuning unit 

R7000 receiver, for f.m. only. All tuning is by varaclers, the complete 
being contained in the large screened box at the left, 

a potentiometer geared to the tuning system. 
Owing to the relatively small capacitance swing, 

varactor tuning is confined essentially to f.m. 
receivers, f.m. tuners and to the f.m. front-end of 
a.m./f.m. receivers. The a.m. section is almost always 
capacitively-tuned, even today. 

Modern receivers commonly embody a v.h.f. (f.m.) 
front-end unit complete, which is often 'imported' in 
the form of a single unit. The a.m. section is then 
an iritegral part of the receiver design, using its own 
capacitors. To illustrate this, Fig. 2 shows a valve- 
type receiver with the tuning coupled to the gang 
on the left for a.m. and the screened unit adjacent, 
with its tuning mechanism also coupled to the main 
drive, for v.h.f. f.m. 

A more advanced version is shown in Fig. 3, which 
is the Swedish Sonab R7000 receiver. This is all- 
transistor, f.m. only and uses varactors for tuning 

© kl* 
Ml 

V 

m 

-O 

■4 Fig. 2. In this receiver the main f.m. tuning mechanism is coupled to the gang capacitor 
at the left, used in the a.m. channel. Fig. 4. 
(above) shows a simple two-gang capacitor in 

a home-made v.h.f. tuner. 
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which are biased simultaneously for the correct 
capacitance by a potentiometer. The self-contained 
v.h.f. f.m. section (with varactors) constitutes the 
screened unit on the left-hand side. 

An earlier v.h.f. f.m. tuner is shown in Fig. 4. 
This home-made set is seen to employ capacitor 
tuning, one section being for the mixer input and 
the other for the local oscillator. Nowadays, however, 
the majority of f.m. receivers and tuners of any 
consequence carry a variably tuned r.f. stage. In- 
expensive models and portables, though, might well 
have an untuned r.f. stage, these then showing a 
tuning capacitor with only two ganged sections. It 
is just as well to get all these factors sorted out, 
since successful servicing demands intimate know- 
ledge of the receiver. 

The trend is for more receivers, even cheap 
portables, to carry an f.m. section so that they can 
tune to the 'local' v.h.f. stations at least. To be up-to- 
date, therefore, a substantial part of this series is 
bound to delve into f.m. techniques and servicing 
problems quite extensively. Nevertheless, a.m. is still 
used either by itself or linked to f.m., the latter 
constituting the a.m./f.m. receiver. 

Whether dual or single system, the i.f. on a.m. is 
almost exclusively 470kHz and on f.m. 10-7MHz. 
Such output from the appropriate front-end is then 
conveyed to the i.f." channel. 

DESIGN VARIATIONS 
This is where we can see some variation in detail. 

An a.m. only receiver has a relatively simple i.f. 
channel of, perhaps, only two transistor stages, 
depending on its price category. This would feed into 
a simple diode a.m. detector and thence, via the 
volume control, to the audio channel, which com- 
monly carries three transistors. 

The a.m./f.m. receiver might be similarly en- 
dowed so far as a.m. is concerned; but for f.m. would 
carry a separate i.f. channel feeding into the f.m. 
detector, thence via switching and the volume control 
to the audio channel, as shown in Fig. 5. This is the 
least complex type of dual receiver to service, for 
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AM front-end 

A ^ 
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FM. 
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Front-end supply 
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FM aerial amo 

Fernte rod aerial v.H.F FM 
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V.H.F FM. front-end 

AM <j> Front-end supply 
A.M. front-end 

Composite !.F channel 
Ji 

u 

FM. detector 

A.M. detector 

Fig. 7. This particular design variation helps to eliminate switching. 
apart from the audio department, each standard runs 
its own way. Thus, failure of one standard only 
would mean at least that the audio channel is work- 
ing and that the trouble must lie either in the 
affected front-end or i.f./detector channel (or, per- 
haps, in the a.m./f.m. switching). Similarly, failure 
of both standards would point strongly to audio 
channel or power supply trouble. 

Receivers adopting this design philosophy are 
few; current practice favours the use of a combined 
a.m./f.m. i.f, channel, Indeed, this is a reflection 
from the early days of dual-system receivers. It is 
made possible because of the wide difference 
between the i.f.'s of a.m. and f.m. (470kHz and 
10 ■ 7MHz). Each i.f. stage, therefore, can be loaded 
to respond to both the a.m. i.f. and to the f.m. i.f. 
without interaction. This merely means that two sets 
of i.f. transformers are located in the grid and anode 
or base and collector circuits, the i.f. signal then sent 
through from the selected tuner neatly getting to 
the appropriate detector without the need for 
elaborate switching. The final i.f. stage goes into two 
branches, via 470kHz and I0-7MHz transformers, to 
feed the a.m. and f.m. detectors. The idea is illu- 

strated in Fig. 6, and this is the 
most important block diagram so 
far given. The a.m./f.m. switches 
are ganged, of course, and coupled 
to the band-change switch. 

Deviations from this are found, 
a common one lies in the use of 
the a.m. mixer/oscillator (fre- 
quency changer) transistor as an 
extra i.f. amplifier on the f.m. 
standard. This enhances the f.m. 
i.f. gain which is desirable to en- 
sure full 'limiting' on relatively 
weak signals' over the f.m. i.f. pass- 
band, which needs to be signifi- 
cantly wider (up to 260kHz to the 
— 6dB points) than that of a.m. to 
handle the multiple f.m. sidebands 
and also to accommodate the sub- 
channel information without dis- 
tortion when the receiver carries a 
stereo decoder. 

f. Audio 
A channel 

TO speaker 

To speaker 

Fig. 5. (top) One possible arrangement for a combined a.m.If.m. 
receiver while Fig. 6. (bottom) illustrates the more common con- 

figuration using a composite i.f. channel. 



The block diagram in Fig. 7 shows the deviation 
just explained. Switches SI, S2 and S3 tell the story. 
SI energises the v.h.f. f.m. front-end on f.m. and 
removes the supply on a.m.; S2 switches the v.h.f. 
f.m, front-end i.f. to the a.m. mixer section on f.m., 
while disconnecting the ferrite rod aerial; and S3 
mutes the a.m. local oscillator on f.m., restoring it on 
a.m. S2 switching implies that the a.m. mixer section 
must also be loaded with dual i.f. transformers (the 
primaries at the anode or collector at least) at 
470kHz and 10-7MHz. This is, in fact, true, as we 
shall see later. 

Block diagrams in Figs. 5, 6 and 7 show a ferrite 
rod aerial at the a.m. front-end. Almost all receivers, 
even very expensive hi-fi species, get their a.m. 
signals by way of such an aerial; and this applies also 
to inexpensive, small and large portables. The ferrite 
rod aerial is a highly efficient device and it can 
collect more signal with less interference (giving a 
good signal-to-interference ratio) than long-wire or 
rod-type outdoor aerials, when it is properly 
orientated. However, the efficiency diminishes with 
increasing frequency, so in the short-wave bands 
and certainly at v.h.f. a Tong-wire' or tuned dipole 
aerial is required (the tuned dipole certainly for 
v.h.f. f.m. reception). 

Some receivers try to make do with a compressed 
v.h.f. dipole fitted into the wooden or plastic cabinet, 
while f.m. portables can provide sometimes fair 
results from local stations by way of a built-in 
telescopic aerial, but this is definitely not the best 
way of securing the potential attributes of the f.m. 
system of broadcasting! Pickup efficiency of such 
rods is likely to improve marginally with the new 
'slant' plane of signal polarisation, but currently 
only one or two stations of the BBC are so engineered. 

Unsuccessful attempts have been made to simulate 
at v.h.f. the convenience and efficiency of the ferrite 
rod aerial; but to date we still need a good v.h.f. f.m. 
aerial to obtain the best results from this service, 
especially when advantage is to be taken of the 
stereo information multiplexed on some v.h.f. f.m. 
signals. 

The ferrite rod aerial is a tuned device and it 
takes the place of the aerial coil of earlier receivers. 
Two windings provide for long-wave and medium- 
Emitter Collector r— yellow lead red lead 

17" 

wave tuning and sometimes there is a third winding 
for coupling to an external aerial when the receiver 
is operated under screened conditions, such as in a 
metal caravan or motor car. 

AM RECEIVER 
The circuit of a six transistor a.m. only receiver is 

given in Fig. 8. I have divided this into the three 
sections of the block diagram, Fig. 1. Thus VT1 is 
the frequency changer transistor whose base receives 
signals tuned by the ferrite rod aerial. Windings L2 
and L4 are for medium and long wave respectively, 
while windings L3 and L5 couple the tuned signal 
to the transistor base, the appropriate winding being 
selected by wavechange switch sections S3m and S41. 

Aerial section of the tuning gang is C1 with 
trimmer C2 in parallel this combination being con- 
nected to L2 or L4 by Sim and S21, also wavechange 
switch sections. Winding LI provides for external 
aerial coupling. 

Local oscillator coils are L6, L7 and L8, with tuning 
provided by C8 section of the gang and C9 trimmer 
in parallel. Wavechange switch section S51 intro- 
duces extra parallel capacitance for long-wave 
operation. Part of this capacitance is in the form of 
i.w. trimmer Cll, the remainder being provided by 
CIO. Capacitor C7 in series with the oscillator tuning 
acts as a fixed padder to provide the correct signal/ 
oscillator tracking (at the i.f. difference) over the 
hands. The trimmers mentioned and also the cores in 
the i.f. transformers determine the overall align- 
ment, This subject will be dealt with fully by Mr. 
Hellyer later. 

The i.f. signal is developed across the windings of 
the first i.f. transformer L9/10, the tapping on the 
primary providing the correct coupling impedance. 

The i.f. channel features the two transistors yT2 
and VT3, the second i.f. transformer Lll/12 coupling 
one to the other and the third coupling VT3 to the 
second detector MR1, via windings L13/14. Primary 
taps are also provided on these i.f. transformers for 
impedance matching at the collector circuits. This 
is fairly common practice to avoid undue damping by 
Fig, 8. The operation of this six transistor a.m. receiver is described 

in the text 
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the relatively low collector impedance. 
Detector load consists of R12, R5 and R4 in series, 

but only R5 is concerned with the resulting audio 
signal. Residual i.f. signal is bypassed by C2I, while 
C12 clamps the bottom of R5 to chassis so far as the 
audio signal is concerned. Thus the audio appearing 
across R5 is applied in parallel to the volume control 
and thence, via the slider, to the base of the first 
audio transistor VT4. 

The d.c. component of the 'detected* i.f. signal 
modifies the static current in VT2 base feed resistor 
R4 in such a way that the gain of this i.f. transistor 
is caused to fail as the strength of the received 
signal rises, and vice versa. This provides automatic 
gain control (a.g.c.). What happens is that as the 
signal level rises, so the cathode of MR1 reflects a 
positive potential to VT2 base circuit, thereby 
making the base go less negative with respect to 
emitter. Since VT2 is a p-n-p device, this reducing 
negative base potential automatically reduces the 
emitter current and hence the gain of the stage. 
Capacitors CIS and C19 in the circuits of the second 
and third i.f. transformers provide a small amount of 
negative feedback to neutralise the intrinsic positive 
feedback via the transistors which could otherwise 
cause oscillation. 

The audio channel is straightforward. VT4 is the 
driver transistor which feeds push-pull signals to the 
bases of the two output transistors VT5/VT6. This 
pair is biased towards class B working by the poten- 
tial-divider resistors R19/20 in the base circuit, which 
means that the collector current is almost zero when 
there is no signal drive. True class B implies zero 
collector current, but it is necessary to bias for a 
small current to avoid discontinuity of the transfer 
characteristics of the output pair at the point of 
intersection. If the quiescent current is too small this 
discontinuity effect is revealed by an unpleasant type 
of distortion, called crossover distortion, which I 
shall have more to say about later when I shall be 
dealing with amplifier fault finding. 

AM/FM RECEIVER 
Fig. 9 gives the circuit of the ITT-KB KR612 

a.m./f.m. receiver. The v.h.f. f.m. unit is at the top 
left-hand corner, containing two transistors, TR201 
the r.f. amphfier and TR202 the self-oscillating mixer. 
Before I describe this, let us investigate the signal 
paths involved in this model. 

I.F. output from the v.h.f. front-end comes from 
i.f. transformer L205/206 and is conveyed to a band- 
pass coupling L310/311 and from there to TR301 
base when switch section SI is in the f.m. position. 
TR301 is the a.m. frequency changer, which acts as 
an extra i.f. amplifier on f.m. (see Fig. 7). The a.m. 
oscillator circuit is muted on f.m. by switch section 
S2, while section S3 couples the primary of the f.m. 
i.f. transformer T312 to TR301 collector circuit. The 
top of the secondary conveys the signal to the base 
of the second i.f. transistor (on f.m.) TR302. 

This transistor's collector is loaded into the second 
i.f. transformer T315, which is for f.m., in series with 
the a.m. i.f. filter L316, this responding only on a.m. 

The signal from T315 secondary is passed to the 
base of TR601, and the collector of this transistor 
is also loaded into series-connected f.m. and a.m. 
transformers which feed the appropriate detectors. 
The top transformer, L601/604/605, feeds the f.m. 
ratio detector diodes D601/602, while that below, 
L605/606, feeds the a.m. detector diode D603. 
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Output from the f.m. detector comes from C607 
and gets to the volume control R101 through R324, 
switch sections S4/S5 and C340 (R102 is the tone 
control.) 

The switch sections so far considered handle the 
a.m./f.m. changeover and we have explored the f.m. 
signal paths. Now, on a.m. SI removes the v.h.f. 
tuner i.f. output and connects TR301 base to the 
ferrite rod aerial, S2 removes the a.m. oscillator 
muting and introduces the oscillator coils, S3 removes 
the f.m. i.f. transformer T312 and in place connects 
the a.m. i.f. transformer L313/314, while S4/S5 
change over the detector outputs, the a.m. detector 
output then being fed to RI01 volume control from 
R322, S5 and C340. Under this condition the re- 
ceiver is of similar style to that of Fig. 8. 

Now to get back to the v.h.f. front-end. This is 
tuned by variable inductors (permeability tuning); 
L202 tuning the r.f. transistor output and L204 the 
v.h.f. local oscillator. This tuning is ganged mechani- 
cally, in the same way as tuning capacitors (denoted 
by the dotted line between the two inductors). 

R.f. transistor TR201 is in common base mode, 
meaning that the input signal is applied to the 
emitter, the base 'earthed' to signal by C204 and the 
tuned output being taken from the collector. Inci- 
dentally, switch section S6 supplies signal to the f.m. 
front-end from the telescopic aerial and transfers the 
aerial to the ferrite rod circuit on a.m., this giving 
enhanced signal pick-up under certain conditions. 

The emitter circuit of TR201 is broadly tuned over 
Band II by the pi-network C201/C202 and L201, pro- 
viding the input coupling. The transistors are p-n-p 

Continued on page 153 
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TAKE 2® 

JULIAN ANDERSON 

No. 26 

LIGHT FLASHER 

Tr1 2N4289 
+9V 

3»5V 
Bulb 

IBr- R1 150k 4*7 
Tr2 BFY51 VR1 

J 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

IN Take 20 No.ll a "Novelty Light Flasher" was 
described, operated by a conventional multivibra- 
tor. At the time the article was presented mainly 

as a description of the operation of the multivibrator 
circuit. You may think that just over a year is rather 
a small gap to describe yet another light flashing 
circuit as there can be little demand for them but 
the circuit produced here has such advantages that 
I feel its inclusion is justified. It has a considerable 
number of advantages over other circuits I have seen 
and is cheaper to build than the previous circuit. 

The light output is extremely high—far higher 
than you would expect from a torch operating with 
the same type of bulb; the reasons for this are given 
later. 

Deaf people often make use of lights for receiving 
signals where those with normal hearing use a bell— 
telephones and door bells are the first cases that 
spring to mind. A flashing light is far, far more 
noticeable than one many times brighter that stays 
on continuously—ambulances, police cars and break- 
down vans are cases in point. 

Warning devices in electronic equipment are often 
arranged to complete a circuit to a bulb and this 
little simple circuit can be wired up so that the warn- 
ing is a series of flashes. Car warning lights can 
readily be modified to use this circuit. 

I use the circuit shown here, built into a simple 
wooden box and carry it with my car tools so that 
if there is a breakdown it can be set to flash away 
beside the car, warning other drivers of the dangers. 

So, you can see that there are plenty of uses for 
such a circuit—no doubt the ingenious constructor 
will be able to think of many more. 

The Circuit 
The circuit makes use of a rather special version 

of the multivibrator and regular readers may notice 
a similarity with the rain alarm and the metronome 
projects described before in this series. 

Only two transistors, one resistor and a capacitor 
are used although for versatility in being able to 
modify the flashing rate, the resistor is made up 
from one fixed and one variable. 

The circuit produces a series of pulses which have 
the effect of turning Tr2 alternatively completely on 
and completely off so that pulses of very nearly 9V 
are applied across the bulb which is normally intended 
for 3V operation. The bulb is one of those usually 
used for torches, they are widely available and all 
Woolworth stores have them. They have 3-5V 
stamped on them just above the thread. Holders for 
these bulbs are also available and these are inexpen- 
sive and save soldering directly on to the base of the 

Fig. 1: Circuit of the 'Take 20' light flasher. 

bulb, an operation which is not always easy. 
Although 9V is applied to the bulb, no harm has 

befallen those used in various prototypes. Light out- 
put is very much higher than for normal operation 
due to the high voltage applied and possibly reaches 
10W though this is very hard to measure. However, 
it is operating not continuously but as a series of 
pulses and the filament has time to recover before 
blowing. The same applies to the battery which 
receives a real caning during the short periods but 
this, like the bulb, has time to recover before the 
next demand is made of it. 

The larger layer batteries such as the PP9 are 
best but for operation inside a car, or near it, the 12V 
internal battery will be fine. 

Neither of the transistors in the circuit are expen- 
sive. The BFY51 is a semi-power silicon type and 
N-P-N while the 2N4289 is one of the cheapest plastic 
silicon P-N-P types available. 

The flashing rate is determined by VR1 and this 
will vary between several flashes a second to one 
every five or six seconds. For normal fixed operations 
R1 can be increased and selected for the required 
rate. The capacitor can of course be raised in value 
for longer delays but it's working voltage should be 
at least 12V. 

Construction for a circuit of this simplicity does 
not of course matter and should present no problems. 
If VR1 is left out the wiring can even be done around 
the bulb holder. ■ 

P.W. BINDERS 
Preserve your copies of Practical Wireless. Don't 
let them become torn and dirty—buy a hard-cover 
binder for 75p from: 

Binding Department, 
IPG Magazines Limited, 
Tower House, 
Southampton Street, 
London, W.C.2. 
Price includes post and packing. 
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WIRELESS 

.PW 

partygrnm 

INCLUDING RADIO 1 AND 4 

Those sounds you get from a one 
valve record player, straining to 
reach 2 watts, really won't do any 
more; so we are offering you the 
"Partygram"—a modern solid state 
design producing 10 watts of beau- 
tiful sound. 

Separate treble and bass controls 
give you full control over the output 
and the dulcet tones are fed to a 
speaker that will make most com- 
mercial record players blush! 

And there's more. An optional 
transistor m.w. tuner is featured 
and with this the press of a button 
converts the "Partygram" to receive 
Radio's 1 and 4. 

Beautiful Beat, Blues or Beet- 
hoven is what we promise with the 
"Partygram"; the full description 
is covered in P.W., starting in the 
next issue. 

ALSO' 

m 

ENLARGER TIMER 
No'-eiays, iiigii accuracy ai-d wide (atigtr "are the ideai features 
you expect m s good timing unit. This prs>)6c1 has ai! these, and 

Higi i i ■; niar< - time it 1 a!sc 
sui ab or otb • uses, '• t ga :a ac is b« is than i sec, 
per minute ana timing psrioi] can bo set between 1 second ' 
and 80 seconds. The controlling device !s a TRIAC used 1 
with four other transistors. . -. 

SIMPLE FET RECEIVER 

like valves —but we bet that many of you havon't triecf them yet. : 

eat patenUal; tf lug y coils. :> oovr ige ■ 
of 20 metros to 530 mafres and there ate a lot of stations In this : 
part of i.. epoch im o v js simple co stroction, ugh 
performance and an exoaiieni Introduction to the f.e.t, is what 
we offer—fuM dsr+ai's in Use July issue. 

'.'.C. of the MoMrt for tho axperim«nter, 'Going Back' ; 
'o I'.r :< , r.', a;r! . . i-v'-* C-,- 
dvVv-usrn. nrils ."i! -:hi; iOOHr inc v;u; v .>■; 
-■-c; J-.s.fro 

ALL FEATURED IN 
THE JULY ISSUE 

ON SALE JUNE 4th 
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7 
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SIGNAL 
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lw .I > I . rr  i j 

470 
i 1 1 ii 

GENERATOR 

THIS is a transistor signal generator operating 
from an internal 9V battery, covering 150kHz 
to 30MHz in five bands. An audio output is also 

available, for the testing of a.f. circuits. The genera- 
tor uses easily obtainable coils which considerably 
eases construction. 

CIRCUIT 
Fig. 1 is the circuit, Trl being an f.e.t. operating 

as an r.f. oscillator, with Tr2 as audio oscillator. The 
radio frequency signal produced by Trl is modulated 
by Tr2, so that it carries an audio tone which can be 
heard on a receiver. 

The band switch has three poles. SI switches the 
gate circuit to LI, L2, L3, L4 or L5, which are tuned 

by VC1. The small fixed capacitors C4, C5 and C6 
are to obtain suitable band coverage on the last 
three ranges. 

Section S2 switches the drain to the feedback wind- 
ings, drain current being obtained through R4 and 
one half of the secondary of the audio transformer 
Tl. C7 is an r.f. by-pass capacitor. S3 shorts out the 
next-larger inductor to the actual one in use, to 
avoid possible absorption effects due to the natural 
frequencies of coils not in circuit. 

Tr2 obtains feedback from the transformer Tl 
generating an audio tone, taken to H4. C8 governs 
the depth of modulation. 

Audio obtained through Cll is taken to VR1 and 

Fig. 1. Complete circuit of the Simple Signal Generator. 
SI -2 -3 ganged -r9v RF out 
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is available at the a.f. output socket with C12 iso- 
lating external d.c. circuits. VR1 controls audio out- 
put, as required when testing various stages in an 
a.f. amplifier or receiver. 

RF output is taken through C3 and R3, to the r.f. 
output socket. It was decided not to switch VR1 into 
this circuit, because an ordinary small potentiometer 
does not perform very well as an attenuator at high 
frequencies. Instead, in those circumstances where a 
change in r.f. signal strength is required, the output 
leads can be moved or changed to alter coupling. For 
many purposes the output lead can be placed near 
the receiver aerial lead or ferrite aerial. Or the out- 
put lead can be twisted for an inch or so with an 
insulated wire, which is in turn taken to the aerial 
socket of the receiver, or r.f. or i.f. circuit points. 

The r.f. output is modulated at all times by the 
audio tone, so can be tuned in on any type of ordi- 
nary receiver. 

Inductors. The coils listed are of a type intended for 
valve equipment, and thus suit the high-impedance 
gate circuit of the f.e.t. Trl. L4 and L5 are positioned 
for short leads to the switch. The ranges obtained are 
approximately as follows:— 

Range 1 
Range 2 
Range 3 
Range 4 
Range 5 

150-500kHz 
550-I800kHz 
I-8-4-5MHz 
4-5-ll-5MHz 
II-5-30MHz 

It was found that the highest-frequency coil L5 
was manufactured with an interwound primary to 
give tighter coupling, and to obtain correct feedback 
on this range leads to tags 1 and 6 are reversed, 
compared with the other coils. 

CONSTRUCTION 
Most of the components are assembled on a paxolin 

panel fiSsXa^in, Fig. 2 which is later attached to the 
panel by two brackets. There should be about Jgin. 
clearance between board and panel, as shown, to 

take the flanges of the sides of the case. 
Holes for the coils and other items are drilled as 

in Fig. 2. Most of the small parts are then wired in. 
When the board is fixed to the panel, it is about IMn. 
from the top edge of the panel. 

Transistors. A transistor holder was employed for 
Trl, which is inserted only after wiring is finished. 
The holder is a push-fit in a hole in the paxolin but 
adhesive can be used if necessary. Take care that 
Trl is so placed that drain, source and gate leads 
come as in Fig. 2. Tr2 is an n.p.n. audio transistor. 
Its leads are passed through small holes and soldered 
as shown. 

Panel. This is 7X5in. and VC1 is fixed 212in. from 
the top edge, by three short countersunk holts. VRX, 
the bandswitch, and S4 are placed as shown. Two 
insulated sockets are provided for a.f. and r.f. out- 
put, a lead with plug being inserted in the required 

t 

•r 

General view of the generator. The paxolin panel carrying the majority 
of the components Is mounted towards the top of the front panel, 
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outlet. An earth terminal should also be fitted on 
the panel. 

The circuit board and panel are fixed together with 
the brackets mentioned and wiring is then com- 
pleted. 

A stout lead from VC1 runs through the board, to 
the connection MC, Fig. 2. Short earth return leads 
also pass from VC1 directly to L4 and L5. C7 is 
soldered directly to tag 8 of L5, as shown. 
Bandswitch. Tag connections are shown in Fig. 3. 
The type of rotary switch employed (Bulgin) has 6 
positions, so adjacent tags were joined for L5, to 
avoid one "dead" position. 

If there is any doubt about connections made in- 
ternally by the switch, test for continuity with a 
meter. To avoid any possible errors here, it is 
probably easiest to fit and wire the coils as in Fig. 2, 
but to connect tags 1 and 9 of LI only to the switch. 
Switch to the Band 1 position and test the signal 
generator by listening for its output with a receiver 
on the long wave band. If no results are obtained, 
look for a wiring or other fault, especially on the 
bandswitch. If results are satisfactory continue by 
wiring L2 to the switch, followed by L3 and the 
other roils 

Fig. 2. Component layout and wiring of the 
circuit board from top and bottom. See text 
with reference to pins 1 and 6 on L5. 

When wiring has been finished 
and operation and approximate 
band coverage has been checked, 
the case can be assembled.v The 
flanged members are bolted to- 
gether to form a box 5X7in. to 
which the panel is secured with 
self-tapping screws. 

A clip to hold a PP3 9V battery 
is cut from metal strip and bolted 
to the bottom of the case. Positive 
and negative clips are soldered to 
the battery leads. 

T1 is an audio driver type trans- 
former. If it is found that the a.f. 
oscillator does not operate, reverse 
the leads to the primary. C13 
governs the frequency of the tone 
produced and its value can be 
changed if necessary. 

It is as well to leave the top off 
the case until adjustments have 
been made to the coil cores. These 
are then locked with 6BA nuts. 

A fairly large knob is most suitable for tuning. It is 
fitted with a cursor with a hair line and frequencies 
are read on five semi-circular scales drawn on card. 
A check should be made that ranges overlap slightly, 
to give complete coverage. The case top is then 
fitted and four feet screwed to the case bottom. 

CALIBRATION 
If an accurately calibrated all-wave receiver is 

available, connect a short lead to the aerial socket 
and place a lead from the generator near this lead. 
Tune the receiver and generator together to various 
frequencies, marking these on the scales. 

Should a 100kHz, 1MHz or other crystal marker be 
available, this will allow very accurate setting of the 
receiver. 

If a calibrated signal generator can be borrowed, 
tune its signal in on a receiver, then tune the home- 
constructed generator to the same frequency and 
mark its scale. 

MC VCV 'it 52 

LA 13 C2 R2 

m 
mm 

■ ft:*. 

Fig. 3. Details of the band-switch wiring. 
A view underneath the circuit board; also showing the major com- 
ponents mounted on the panel. 
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When no other calibrated equipment is available, 
fit a 0-100 scale to the generator. Obtain several cali- 
bration points for each range, by tuning in known 
transmissions, or using harmonics. Mark these on a 
graph so that readings for 100kHz, 1MHz or other 
appropriate intervals can be taken from the graph 
and transferred to the appropriate scale. 

-k components list 

Resistors: 
R1 2-7kn 
R2 1MO 

R3 6800 
R4 22KO 
R7 tkO 

All fW 10% 

R5 27kO 
R6 4 7kfi 

VR1 5kO potentiometer, linear 
Capacitors: 

C1 0 01/iF disc C6 
C2 22pF SM C7 
C3 18pF SM 
C4 22pF SM 
05 22pF SM 

C8 
C9 

22pFSM C11 0 01/iF disc 
0 01/iF disc C12 0 01//F350V 

disc 
0 047/iF C13 0 047,«F 
0 047/iF 

C10 0 047/(F 
VC1 365pF air spaced variable (Jackson O) 

Semiconductors: 
Trl MPF102 Tr2 AC176 

inductors: 
LI Range 1 Blue L4 Range 4 Blue 
L2 Range 2 Blue L5 Range 5 Blue 
L3 Range 3 Blue 
All above for use with valves (Denco Ltd) 

Cabinet: 
Flanged plate, 2 off, CU147. 7 x 3in. 
Flanged plate, 2 off, CU145, 5 x Sin. 
Flanged plate, 2 off, CU168, 7 x Sin. 

(Home Radio) 
Miscellaneous: 

On-off switch. 3 pole 5 way water switch. 
Transistor holder (3-wire) for MPF102. 
T1, audio driver transformer. Knobs. Feet. 
Output Sockets (2). 

Reversed connections to any feedback winding, 
tags 8 and 9, will prevent oscillation on that range. 
Should oscillation become weak towards the l.f. end 
of Range 5, the leads to tags 1 and 6 can be reversed 
as well as tags 8 and 9. This increases effective 
coupling and feedback. 

The position of the coil cores also has some in- 
fluence on oscillation, as well as band coverage. 
Should it prove necessary, the value of R4 can be 
changed, to adjust the drain voltage. 

USES 
To test a.f. circuits, work backwards from the out- 

put stage. When the faulty stage is passed, the signal 
will cease. The usual detailed tests then only need be 
made to this stage. 

When aligning r.f. mixer or oscillator circuits, it 
is usually best to have the receiver volume control 
near maximum and to keep signal strength down by 
placing the generator lead to give suitable coupling to 
the ferrite aerial or aerial socket, or to a short wire 
in the socket. 

Do not make any connection to any receiver or 
other equipment operated from the mains in which 
the chassis or other parts are connected directly to 
the mains. ■ 

Elecfronotes 
o 

oo 

S. GINSBERG 

IT is a never-ending source of wonder that the 
makers of integrated circuits seem to be able to 
get more and more devices on smaller and 

smaller substrates. The very latest from this wonder- 
land of semiconductorian Lilliput is an m.o.s. (metal 
oxide silicon) chip or substrate which performs all 
the digital functions required for a five-digit panel 
meter. 

Packaging is a 30-lead dual in-line configuration 
which is hermetically sealed. This chip incorporates 
five decade counters, four further binary shift 
registers, 20 shift register stages acting as buffer 
storage, 13 further shift registers, 12 set-reset 
bistables and some 70 other gates of various com- 
plexities. There are over 1,000 m.o.s.t. devices on 
the chip which measures an amazing 0-137 inches 
by 0-117 inches. 

Besides the counting logic and buffer storage, this 
chip also accommodates automatic over-range and 
under-range indication. Thus, if a meter is clipped 
onto a piece of equipment which provides, across 
the test points, say, 500V, then the auto-ranging cir- 
cuitry will ensure that the meter is automatically set 
to the correct range to accommodate this. 

To replace this chip with TTL devices, commonly 
housed in 16-pin dual in-line packages, you would 
need around 20 of them. If you now multiply 20 (the 
number of packages) by 16 (the number of leads 
which need to he mounted and soldered) you arrive 
at 320. In terms of production and number of 
individual joints, compare the 320 with the mere 30 
required for the new chip and you will appreciate 
the advantages of the device. 

Do you own a motor car? Where is it now? Are 
you sure? The safety of a motor car is often a very 
precarious thing. When you go into the cinema and 
leave your car outside, there is no real guarantee 
that it will be there when you come out. Supposing 
it were stolen or interfered with half way between 
Peyton Place and Coronation Street while you were 
watching the Tele. Now you can be sure and take 
steps to prevent your precious mobile being touched. 
A company in Britain is making an ingenious device 
which you can carry, unobtrusively, in your pocket. 
Directly any one switches on the ignition of your 
car, a bleeping alarm sounds to let you know. But 
don't panic. When the bleeping starts, all you have to 
do is to flick a switch on your receiver. This will 
immediately make the ignition system in your car 
inoperative. This could be a winner for preventing 
crime and shows another application of electronics. 
It's getting so's an honest crook can't make a decent 
living anymore. 
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S. SOAR 

THE car ignition system is often neglected by 
the enthusiast who, whilst spending consider- 
able effort to enhance his car's performance 

with the addition of special carburettors, manifolds, 
pistons, cam-shafts, etc., often writes off the electrics 
with perhaps the addition of a sports coil. 

The unit described has many advantages over the 
usual coil ignition system, the principle being the 
now well-accepted 'capacitor-discharge' system. 
Although the advantages make this system of par- 
ticular interest to the competition motorist, the 
average motorist might well consider its adoption 
for the advantages of less maintenance, reduced 
petrol consumption and easier starting in below-zero 
conditions. 

Some of the advantages of capacitor discharge 
over the normal inductive discharge ignition can be 
listed as follows: — 

1. Easier starting especially in very cold or damp 
conditions. 

2. Increased combustion efficiency resulting in 
improved performance and economy. 

3. Ignition remains 'in tune' over a much wider 
range of contact breaker and plug gap set- 
tings. 

4. Erosion of contact breaker and plug electrodes 
virtually eliminated, resulting in these com- 
ponents having a life of some 4 to 6 times 
normal expectancy. 

5. Misfiring due to contact breaker bounce at 
high speed eliminated. 

6. Rise time of the output high voltage pulse is 
typically 2 to 5 microseconds in comparison 
with 100 to 200 microseconds for inductive 
discharge systems. Leakage losses due to 
fouled spark plugs, moisture on leads and dis- 
tributor cap, etc., are therefore much reduced 
and less energy is absorbed in these losses. 

7. Voltage at the contact breaker is reduced from 
around 300 to 12 volts; failure due to break- 
down of capacitor or insulation is therefore 
virtually eliminated, 

8. Coil does not overheat if the ignition is in- 
advertently left switched on with the engine 
stopped. 

9. The engine can be easily cranked or push- 
started by connecting a 6 volt dry battery in 
place of the accumulator. 

Other less obvious advantages include longer bat- 
tery life, less strain on dynamo and reduced wear 
on starter motor and gear brought about by easier 
starting especially in sub-zero conditions. 

The system has been designed around the standard 
coil and contact breaker to facilitate easy interchange 
of the two systems. 

DESIGN 
Basically the unit consists of a convertor which 

generates around 450 volts and charges a storage 
capacitor. A silicon controlled rectifier is then trig- 
gered to discharge the stored energy into the ignition 
coil. Referring to Figs. 1 and 2, it can be seen that, 
with the s.c.r. triggered, C1 and the coil form an 
oscillatory circuit and as the current swings to zero, 

.IkS; ;J / m 
i 

n 

i 
fx 

MR 

fi m 
0 

This photograph, with the heading photograph, shows the general 
method of construction. Component layout is not critical. 
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the s.c.r. turns off, current can no longer flow and 
energy remaining in the circuit is stored in Cl. The 
converter increases this charge and the cycle is com- 
plete. 

The use of 'backswing' to partially recharge Cl 
increases the efficiency and a convertor capable of 
30 to 40 watts is adequate for engines of up to twelve 
cylinders. 

In designing the convertor it was decided that the 
following characteristics were desirable; — 

X. Overshoot should be controlled and utilised 
to charge Cl to a high value with engine speed 
low and decreased battery potential on start- 
ing. 

2. Frequency of operation such that transformer 
is reasonably small and low priced. 

3. Mechanical construction to be simplified by 
adopting a common collector circuit and 

mounting the power transistors directly into 
the case side, thus overcoming the complica- 
tion of insulation and improving heat dissipa- 
tion. 

4. Because the s.c.r. imposes an intermittent 
short on the convertor, some form of protec- 
tion is necessary. A transformer with moderate 
leakage reactance fulfills this requirement by 
causing the convertor to operate at a much 
higher frequency during short circuit, condi- 
tions. It was noted that the change from short 
circuit to normal operation occurred instantly, 
thus overcoming the disadvantage of many 
inherently short circuit proof converters which 
cease oscillating on short circuit and have a 
delay before restarting. 

Zener diodes ZD1 and ZD2 were chosen to limit 
the overshoot voltage to a safe level. Omission of 
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A f'9- 1 ■' Circuit of the unit for use with cars having a positive earth system. 
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these components would result in Trl, Tr2, Cl, D3 
and the s.c.r. being subjected to excessive voltage. 
Diodes D1 and D2 protect Trl and Tr2 from being 
reverse biased. 

THE TRIGGER CIRCUIT 
A major feature of the trigger circuit is that mis- 

firing due to contact breaker bounce is eliminated. 
Diode D4 transmits the trigger pulse via C2, C2 then 
discharges through R6 thus forming a delayed re- 
covery. Fig. 3 shows output from contact breaker 
when bounce occurs and voltage available to trigger 
s.c.r. 

Bounce 
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iTi_rL_riLnL 

-f 12V 

Trigger level 
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F/g. 3: The waveforms, upper right, show the spurious pu/ses due to 
contact breaker 'bounce' in conventional ignition systems. The wave- 
forms, upper left, indicate the dean triggering pulse obtained with 
the capacitative-discharge system. 

it components list 

Resistors 
R1 soa 1W 
R2 IkQ jW 
R3 1k,O iW 
R4 SOD 1W 

Capacitors 
C1 0'5/iF 600V 

R5 tka iW; " 
RS 8-2kQ }W - 
R7 400 5W - 
R8 Z-ZMH iW - 

C2 0-2^F 100 V 

SBfl 

Semi-conductors 
Trl, Tr2 Positive earth system: 2N3055 

Negative earth system; 2N3614 
(Obtainable from Jennyn Industries, Sevenoaks, 

Kent.) 
D1,2,4, 5 1N4001 D3 Bridge Rectifier (4 x BY100) 
ZD1, 2 ZF30 (30V 400rnW) 
SCR CRS1/40 (400V p.i.v. 1A) 

Transformer 
T1 Type PI/6 (Available from Magtor Ltd., 68 

Dale Street, Manchester. £1-50 Inc. p/p.) 

The prototype was bench tested with a conven- 
tional contact breaker, motor driven, and a 10cm 
diameter sphere gap used to compare maximum out- 
put voltage of capacitor discharge ignition and induc- 
tive discharge systems. Fig. 4 shows the result 
obtained with a battery potential of 14V. Output was 
measured at reduced battery potential, and at 7 volts 
(normal for starting in freezing conditions) spark 
voltages of approximately 30kV for c.d.i. and approxi- 
mately lOkV for inductive discharge were recorded. 

Since the engine requires some 10 to 15kV mini- 
mum on starting this latter figure demonstrates why 
many cars suffer from grinding paralysis in cold 
weather. 

Capacitor discharge 
Sports coil 

Standard coil 

sports coil Normal inductive system 

Standard coll 

2000 4000 6000 8000 10000 
Engine speed r.pm 4 cylinder 

A F'ff, 4 ■ Comparison of coil output against engine speed for standard and sports colls for both systems of ignition. 
yf Fig. S: This graph illustrates the greatly reduced load on the 

battery with the c.d. ignition system. 

B 3 o 

Si 2  
o 

_ 

apacltoi -dlsch: rge ign tion 

Norr ral igni ;ion 

  0 2000 4000 6000 8000 10000 12000 14000 
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It can be seen from Fig. 5 that the demand on the 
battery with c.d.i. is very much less at starting. In 
fact, with c.d.i. the engine can be cranked or push- 
started with a 6V torch battery in place of the 12V 
accumulator, whereas the coil ignition system re- 
quires a supply capable of supplying a considerable 
current. 

CONSTRUCTION 
Construction can follow any number of variations, 

the prototype being constructed in a diecast case 
412X312X2in. Points worth noting are that part of 
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the circuit is low voltage and part operates at up to 
450V, so adequate insulation must therefore be used 
and care taken to appreciate the shock hazard if the 
unit is operated with cover removed. 

A certain amount of heat is generated especially 
in the transformer core and it is therefore advisable 
to mount the completed system away from the 
exhaust manifold. The addition of cooling fins to the 
exterior of the case was found to be an advantage 
if the unit is used on 8 and 12 cylinder cars where 
the demand on the system is greater. 

In use it was found to be advantageous to increase 
plug gap setting to around 0-050in. Starting is defi- 
nitely improved, so, too, is acceleration and flexibility. 
The prototype has completed some 8,000 miles and 
approximately 500 hours of bench testing at a simu- 
lated engine speed of 9,000 r.p.m. (4 cylinder). ■ 

1971 

This year we shall be sponsoring another 
Project Autumn competition. The rules have 
been amended so that the PW "Designer's 
Trophy 1971" will be awarded to the author of 
the best constructional article published in 
PW issues dated July 71 to March 72 inc. 
This allows submitted articles to be published 
as soon as possible and for authors to be paid 
without delay. 

Full details and rules in the July issue of PW, 
on sale 4th June. 

SUBMIT YOUR ARTICLES NOW 

mmm 

by G8DSH 

s 

BAwrtofiy wao Sccieiy 

CRAND 
J UMK 
Sale. 

o 

THE 

MW COLUMN 

iifii 
MAY to July is the season for receiving medium 

wave stations in East and South Africa. 
Listen from 0200hrs GMT until sunrise for 

Johannesburg 1286kHz and Bloemfontein 782kHz. 
Although never strong, Johannesburg is consistent 
throughout the summer and has been logged by a 
number of DXers in the UK. Lourenco Marques 
917kHz in Mozambique is another regular. It broad- 
casts in English but can only be heard before 0300hrs 
when European interference starts to become 
troublesome. Further north in Zambia, Kitwe on 
1070kHz has been heard signing on at 0255hrs. Others 
from this area that sign on at 0300brs are Dar es 
Salaam, Tanzania on 656kHz; Nairobi, Kenya with 
lOOkW on 746kHz and Mbali, Uganda 638kHz. The 
BBC Eastern Relay on 1410kHz is located on Masirah 
Island in the Arabian Sea to the south of Muscat and 
Oman. This station broadcasts for most of the night 
in Arabic, Persian or Urdu and is often heard in this 
country. 

E. Cox of Downpatrick N. Ireland asks for details 
of books that cover MW DXing. The few on DXing 
that are available are concerned mainly with the 
short waves, though "How to Listen to the World," 
published by the World Radio and TV Handbook Co, 
Copenhagen, does devote some space to the MW's as 
well. Practical Wireless occasionally has articles on 
MW DXing; the most recent was in April 1970 while 
constructional details of the PW Medium Wave Loop 
appeared in November 1966. Back issues can usually 
be obtained by advertising in technical or club maga- 
zines. There are also a number of DX programmes 
that give news and information on the medium 
waves. The English version of "Sweden Calling 
DXers" is on 1178kHz at 2245hrs GMT every Tuesday 
and includes news about the MW's and events on 
international matters. "DX Juke Box," a weekly pro- 
gramme of Radio Nederland has a MW feature on 
the 4th Thursday of the month. Details are available 
from Postbus 222, Hilversum, Holland. Deutschland- 
funk 1286kHz carries "DX Circle" at 1800hrs on alter- 
nate Wednesdays. This programme is presented by 
Alan Thompson, Secretary General of the European 
DX Council and it covers both medium and short 
waves. 

Brazil is well represented on the medium waves 
during the summer, stations in Rio de Janerio and 
Sao Paulo being particularly prominent. Although 
they can be logged from midnight onwards they are 
at their best in the half hour before sunrise. Portu- 
guese is the language and the majority are commer- 
cially owned, usually by local newspapers who give 
their name to the station. Callsigns are allocated but 
seldom used over the air. Look for PRA3 Radio 
Mundial on 860kHz; PRF4 Radio Journal on 940kHz; 
PRE8 R. Nacional 980kHz; PRE3 R. Globo 1180kHz; 
PRG3 R. Tupi 1280kHz; all in Rio. From Sao Paulo 
there are PRB9 R. Record XOOOkHz which has been 
heard in English; PRG2 R. Tupi 1040kHz; PRG9 R, 
Nacional 1100kHz. Other cities heard include Belem 
with ZYE25 R. Dif. Liberal on 1330kHz and Belo 
Horizonte with PRH6 R. Guarani 1340kHz. PRH6 
verifies readily with a QSL card and pennant. 

Charles Molloy 
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IN about two years, if Government plans go 
through, the first commercial radio station on 
the British mainland will take to the air\;and 

the BBC monopoly in sound broadcasting will be 
no longer. 

How these stations will develop, what theit pro- 
gramming will consist of and who will listen to 
them is a matter of conjecture but a mass of 
information from overseas is available and from this 
we can at least make a good guess as to what will 
happen. 

The White Paper 
The Government's While Paper—and remember 

that it is as yet only a proposal and not legislation 
—lays down plans for 'up to sixty' local commercial 
radio stations financed entirely by spot adverlislrjg.r' 

The paper makes it quite clear that these stations 
should be essentially local in character and thatHhe 
programmes should be concentrated on local interest.s 
Locally produced programmes will fill the majority 
of the schedule, though ;t is suggested that the 
stations could be linked for the nctwofking of 
'news, music and other programmes.' 

The overall authority over these stations will be 
vested in a revamped ITA which at present operates 
the transmitters and controls, to a certain degree, 
the ITV programme companies. This will be renamed 
the IBA (Independent Broadcasting Authority) and 
although other sections of the lay press seemed 
surprised at this, the original policy statement of 
the Government, while still in opposition (published 
in full in Practical Wireless May I9G9) made it quite 
clear that this was planned. 

The BBC loses a little by the proposals but on 
the other hand in certain aspects gains quite a lot 
The BBC Badio 4 regional programmes in England 
would disappear on the medium waveband, being 
replaced by a single programme; Radio 1 on 12l4kH7, 
has set the pattern and shown that this can operate 
successfully. Three frequencies would be released 
for other uses by this, one of which will be allocated 
to the BBC Overseas Services. 

On the other hand, medium wave frequencies 
would be allocated to all the twenty BBC Local 
Radio Stations so that, with the 60 proposed com- 
mercial ones, about 80 new stations will be fitted 
into the medium waves. In addition back-up chan- 
nels on v.h.f. will be provided for the new stations 
and to this end the higher frequency end of Band 
II will be transferred from mobile services to broad-; 
casting. This is the part of the band which at present 
is used by the police and other services. 

HALVOR MOORSHEAD 

Programme contracts will be granted in much the 
same way as the present TV contracts. The IBA will 
select the company who they feel will best serve the 
particular area and will be responsible for vetting 
programme schedules and for the actual transmit- 
ters; for this the stations would pay a levy and 
presumably it would operate on the TV principle 
of charging a levy according to the station revenue, 
rather than on the cost of providing the service. 
Thus, small stations may well be provided with trans- 
mitter facilities below cost price, this being offset 
by heavy charges made on the larger stations. 

Commercial stations would only be granted a 
franchise for a limited period and if they failed to 
live up to their promises, or another applicant 
appeared better, the franchise would not be renewed 
(as was the case in TV with TWW). 

The stations would be introduced over a period, 
but, unlike the BBC Local Stations, the larger cities 
and conurbations would have the service first. 

The Government White Paper also makes provi- 
sions limiting o^vnership of stations and suggests 
that local newspapers would have 'first refusal' for 
stations in their area, though outright ownership 
by local papers would not be allowed. 

Massive profits, of the type that the commercial 
TV stations made in the early 1960's, are precluded 
in the White Paper. 

Frequency Allocations 
Until recently the Post Office and the BBC had 

denied that any frequencies at all could be found 
for further sound broadcasting stations in the 
medium waveband—this was of course the reason 
for shutting down the 'Pirates' rather than giving 
them frequencies. How is it then that 80 stations 
can be fitted in? , . , 'VV; % - 

Two frequencies will be made available by the 
reorganisation of the Radio 4 wavelengths. In addi- 
tion there are the two International Common Fre- 
quencies, 1484kHz and 1594kHz. Radio 3 would lose 
1546kHz which is at present used for low power 
relay stations in certain parts of the country and 
be confined to 647kHz. Thus, before anything spec- 
tacular takes place., five new frequencies become 
available. In addition the Government intend to in- 
voke Article 8 of the Copenhagen Convention (the 
international European agreement governing alloca- 
tion of frequencies). 

In simpie language I his allows momher countries 
to broadcast on frequencies allocated to other coun- 
tries as long as such transmissions do not cause 
interference and that the country using that fre- 
quency does not object. Far fewer frequencies are 
made available by this provision than may at first 
appear because of the chaotic conditiops prevailing, 
but some frequencies at least can be found. What- 
ever happens, and however the stations are organised, 
it is certain that several stations will be sharing each 
frequency, 

The White Paper suggests that major cities such 
as London will have more than one station and even 
puts forward the idea of London having two stations 
from the outset. 60 stations would allow for a coyer- 
age of 70% of the population of the United King- 
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dom and, roughly converted into siting, this would 
mean that most cities of 100,000 or more population 
would have a station. 

By international standards this would make the 
local stations very large. In the USA there is a radio 
station for every 30,000 people, in Australia a com- 
mercial station for every 100,000 and 60 stations 
for Britain would mean one for every 900,000. These 
are only average figures but it does indicate that 
stations are not going to find it hard going and are 
unlikely to be run by the proverbial 'one man and 
a dog.' New York City alone supports nearly 60 
stations and most of them make good profits so 
it can be seen that London, which is of a similar size, 
will have no trouble in supporting more than two 
stations. 

Many areas will be served by several stations, 
even if there is only one station locally, as coverage 
is bound to overlap to such an extent that an average 
of three stations would be heard. This in itself is 
likely to damage the local identity of the stations. 
How will it be possible for a station in the Luton/ 
Dunstable area (which will probably have a station) 
to be kept from aiming it's programmes at the 
Greater London Area where the audience might be 
twenty times that which they can obtain locally, 
enabling the station to charge vastly higher adver- 
tising rates? This is not covered in the White Paper 
and would be almost impossible to legislate against. 
This is a considerable weakness in the 'local' empha- 
sis of the proposals. 

Programmes 
The critics of commercial radio say that the 

stations will be all "pop and ads", while the sup- 
porters say that first of all it doesn't matter and 
secondly that stations are bound to concentrate on 
local affairs. 

Almost certainly some of the stations will concen- 
trate on little else but pop music and hope to take 
away audience from Radio 1. They will probably be 
successful. To judge commercial stations on the 
"pirates" would be a mistake. Their very location 
made it almost impossible to put out anything but 
recorded music and of course the proposed stations 
will have no such limitations. 

The second commercial station in any area may 
well find the potential audience for pop music very 
well catered for with Radios 1, 2 and other com- 
mercial stations and could well find the largest 
audience among the more traditional listeners. 
There is a strong tendency in the USA for stations 
to move out of the pop field and more and more 
are concentrating on news, talks and features. Those 
best at doing pop programmes are staying in the 
field but they no longer rule the airwaves as they 
once did. The BBC was very successful at combating 
ITV by changing their programme patterns and this 
will almost certainly apply to radio, making the 
competition for audiences even keener. 

There is also the aspect of the BBC Local Stations. 
At present they are limited to an hour a day each 
of "needle time", that is the time that they are 
allowed to put out locally originated recorded music. 
The commercial stations will not be hampered by 
such restrictions (the White Paper makes this clear) 
and almost certainly the same rule will apply to 
BBC local stations—-it would be unfair to expect 
them to be restricted by conditions not applicable 
to the new stations. 

Local news and events do not seem to be popular 
features on radio (although the new stations may 
change this) and so it seems that we can expect 
almost anything in the way of programming. The 
audience that the BBC "Dales" programme attracted 
would be regarded with envious eyes by many com- 
mercial concerns. The audience for plays and news 
programmes is very high and commercial stations 
may well compete for this audience. 

The field is wide open and although we can cer- 
tainly expect a lot more broadcast music, there will 
be many other programmes catering for most sec- 
tions of the community. 

Finance 
Commercial contractors will be responsible for 

selling time for spot commercials and naturally 
they will charge as much as they can for this. The 
amount of time that can be sold will probably be 
limited by the IBA to about six minutes an hour (the 
same as for TV). 

A general guide is that for a 30 second spot, 
advertisers would be prepared to pay between XOp 
and 20p per thousand listeners (Manx Radio on the 
Isle of Man rates are about 15p per thousand). Thus 
stations in large conurbations may attract well over 
100,000 listeners and could charge £10 to £20 per 
spot but if programmes were networked a pro- 
gramme attracting the audience that Tony Black- 
burn does at present could charge £500 for a 30 
second spot (which is very cheap by TV compari- 
son) ! 

From this it can be deduced that commercial radio 
will not be a place to sell your car or even for your 
local store to advertise it's bargains. The same money 
can be far better used in the local press. 

Contrary to the general train of thought it is more 
likely that the advertisers would be mostly those 
who at present use TV or the provincial evening 
papers. Local papers generally rely on very local 
advertising—and to a large extent on classified ads— 
and these are not applicable to the much wider and 
less selective medium of radio. 

There is little doubt that commercial radio, when 
it is fully developed, will be very big business and 
£30 million a year is the sort of figure we can expect. 

Set Design 
One can only hope that British industry rises to 

the occasion and meets the demand for new sets; 
for many people will have to get new sets. The fact 
that all the stations will broadcast on v.h.f. will, it 
can be hoped, give a fillip to this band. This is 
especially likely as reception after dark of the 
medium wave stations will be poor and the difference 
will become very much more apparent than it is at 
the moment. May we hope that this new market 
is met by decent and inexpensive v.h.f. sets made in 
this country rather than imports from the Far East. 

All-in-all commercial radio will bring about major 
changes in many fields—from the nation's listening 
habits to the content of PW but we have still about 
two years to wait; the Government are thinking that 
the first stations will take to the air in the spring of 
1973. Much may change in the meantime—Parlia- 
ment has still to debate it and the Labour Party 
are opposed to the plans, but this is unlikely to 
stop it. We can only wait to see what happens. ■ 
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THE BROADCAST BANDS 

Malcolm Connati 

Frequencies in kHz • Times in GMT 

MONTHLY 
NEWS FOR 
□X LISTENERS 

THE postal dispute being over your reports are 
starting to get "through again, the first one 
coming from new reporter Howard Stephenson 

of Newcastle-upon-Tyne. Howard does not mention 
what equipment he uses but he must have used more 
than his ears to hear; 

4783 Radio Mali in French at 2145. 
4800 Radio Lara, Venezuela, music at 2330. 
4807 St. Denis, Reunion, ORTF relay at 2100. 
4850 R. Mauritania, news in French followed by 

Arabic music, close at 2230. 
4900 Radio Juventud, Ven., pop music at 0000. 
4910 R. Conakry, Guinea, 'La voix de la Revolu- 

tion' news in French at 2300. 
4940 R. Abidjan, Ivory Coast in French at 2250. 
4995 R. Brazil Central, music and ads. 
5015 Windward Islands B.S., English at 2345. 
5035 R. Bangui, Central African Rep., English at 

2045. 
5047 R. Lome, Togo with African music at 2100. 

15105 R. Rural, Brazil, Portugpese talk at 2100. 
15225 R. Cultura de Bahia, Brazil, soccer, 2000. 

Terry Gibbs of Swindon is a regular reporter to this 
page and this time his log includes; 

4920 R. Progresso, Honduras at 0000. 
9705 Mexico in English at 0015. 
9655 Thailand using a new frequency and also on 

11905. 
11920 Bucharest, Rumania in English at 1500. 
17820 R. Ankara, Turkey in Turkish every Sunday 

at 0605. 

Nigel Milner of Sutton Coldfleld has been tuning 
his Invicta, 5-valve superhet through the bands and 
has come up with the following stations; 

9640 R. Kuwait, news in English at 1700. 
9710 R. Nederland, Bonaire in English at 0800. 

11720 R. Trans Europe in English at 1100. 
11840 R. Portugal DX Club in English at 1900. 
11880 R. Mexico, XERH with news at 2200. 
15230 BBC, Atlantic relay, Ascension Island, 1700. 
17885 HCJB, Quito, Ecuador in English at 2000. 

J. Childs of Blackheath, London SE3 has had a 
Skyrover II receiver for one month; connected to a 
100 foot long-wire it enabled him to hear: 

6130 HCJB. Quito, Ecuador, Religious Service at 
0800. 

17705 Radio Havana, Cuba with news at 2015. 
21590 Radio Canada International at 1835. 
25790 Radio South Africa noted at 1000. 

F. Wakeman of Basingstoke has a Philips 5-valve 
domestic superhet and a 100 foot long-wire brought 
him the following; 

4990 Radio Kiev, Ukraine at 1930-2000. 
5920 Radio Kiev, Ukraine at 1930-2000. 
6095 Radio Baghdad, Iraq at 1800 and at 1930. 
6130 HCJB, Quito, Ecuador, 0730-0830. 
7120 Radio Kiev, Ukraine at 1930-2000. 
7245 Radio Austria at 1000-1030. 
9390 Radio Tirana, Albania, 1630-1700. 

11755 Radio Finland, in Finnish at 2000-2030. 

Graham Close of Diss in Norfolk is still using his 
"old GEC heap" but he has constructed an a.t.u. 
which has improved reception: 

4823 Hanoi, Vietnam, announcements in English 
at 2225. 

5058 Radio Tirana, Albania at 2100. 
6540 Pyongyang, N. Korea in English at 1850. 
7065 Radio Tirana, Albania at 1930. 
9620 Radio Cairo, announcements at 1730. 
9725 Radio Haiti at 1245. 
9730 Radio Australia in English at 0800. 

11735 Radio Morocco, music at 1500. 
11740 Radio Australia in English at 1000. 
11820 Radio Trans Europe at 1050. 
11960 AIR, Delhi at 2050. 
15250 Radio RSA, South Africa at 1755. 
15300 NHK, Japan in English at 2130. 
15345 Radio Kuwait at 1600. 
15400 Radio Kuwait at 1600. 
17885 NHK, Japan, Oriental music at 0700. 
17890 HCJB, Quito, Ecuador at 2320. 

Author's Note 

The standard of reports sent to this page has been 
dropping noticeably over the last few months. I 
would, therefore, be grateful if all intending re- 
porters bore the following points in mind:— 

All reports should be in frequency order and the 
frequency should be given as accurately as possible. 
The full name of the station should be given together 
with the country from which it operates. The next 
item should either be details of the programme heard 
or the language used. The final item should be the 
time at which the broadcast was heard in GMT. 

The equipment used is also of interest as it enables 
readers to make a comparison Between their results 
and those of the reporter. 

Reports should arrive by the I5th of the month and 
be addressed to the author at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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SUMMERTIME is aerial time, and, I hope, with 
the better weather, will come a renewed interest 
in that solitary slither of wire you claim to be 

the antenna. Funny things aerials, most of them are 
"suck-it-and-see" affairs, even the ones in the hand- 
books. A good thing about aerials is that it is seldom 
possible to do much damage to the receiver by trying 
out a different type. 

How about spending a quiet evening to work out 
two different types of aerials to try this summer. Try 
and design your own. How about a short vertical 
loaded with a coil at the bottom. Try tapping the 
coil, tuning it in series with a capacitor and again in 
parallel with the same capacitor. See what difference 
the new aerial makes to reception. If you are really 
serious about aerials, and some amateurs make this 
fascinating field a favourite study, then you should 
number, amongst your treasured possessions, a grid 
dip oscillator and if possible, an antenna noise 
bridge. 

One good way to begin is to measure yourself some 
electrical half wavelengths of coaxial cable at the 
particular frequencies of interest. Why half a wave- 
length? Because the impedance at one end of it will 
be repeated at one half wavelength further down 
the line. So, if you want to be sure that the impe- 
dance your cable sees up in the air at the antenna 
terminals is the same one your bridge is looking at on 
the ground, start slicing those halfwaves. Many cir- 
cuits have appeared in Practical Wireless for grid 
dippers and both these and antenna noise bridges 
are sold commercially. Let me know how your wire 
wonders work. 

From the Post 
Letters received have given a few hints and tips 

on items picked up by the simple art of r.f. eaves- 
dropping (Well done, spies). Stephen Burrell (Gos- 
port) says that a new one to listen for on or around 
14-25MHz is AX9YR located on Cocos Keeling Island. 
Daytime is apparently the best time to QRX. Note 
from Gordon Mayer (London), that it is not advisable 
to send a QSL card to TR8VW in Gabon unless 
it is enclosed in a sealed envelope with no mention 
of amateur radio or callsigns etc. on the envelope. 
Anyone hearing TR8VW and sending confirmation 
please observe this request. 

Brian Gibson (Chelmsford—no relation), under- 
lines an item mentioned in the R.S.G.B. publication 
Radio Communication in January. This concerns 
G3ZGO receiving permission to use slow scan tele- 
vision on 14MHz and 2 metres. A thought here for 
those who would like to try their hand at something 
different. 

Two meters only had one pair of faithful earholes 
tuned to it judging from this month's postbag. 
J. Roberts (Wigan) Logged these around 144-41MHz 
on s.s.b.; G3BA, G3EHM, G3JWZ, G3PFR, G3UDA, 
G3UQH, GW3UCB/P, G3VNQ, G3VKV, G8ASG, 

Frequencies in kHz • Times in GMT 

G8BCG, G8CVB. Gear is homebrew using an f.e.t. 
converter and tunable i.f. Other gear includes equip- 
ment for 70cm. but the only station heard recently is 
GB3SC on 433-5MHz. How about a squirt of seventy 
cems from you licensed types? 

Nicholas Hingley (Halesowen), uses a T28 and a 
Unica UNR-30. Antenna is 66ft. end-fed bagged; 
GD3GMH, GI3WFA, GM3YCM and GM3YRK on Top- 
band all on s.s.b. Eighty metres produced; 
ON5DO/AP, K4ADY, MP4BLJ, PZ1CU, WA2HNO/TF. 
WA6EGL/TF, VE1BT, VE1HP, ZB2A,ZC4IK, ZM4KEj 
6W8DY, 9H1BL. Nicholas is 15 years old and current 
plans include the building of a 144MHz receiver. 

Who's bought themselves a 9R-59DS and finding it 
a "pleasure to operate"? Ten out of ten if you said 
"Richard Mortimer" (Cardiff). Previous receiver was 
an H.A.C. model DX. A Mortimer-type meander 
through the wilds of 3-5MHz revealed; CM2RX, 
DL8PC, EA3RF, HB9AVQ/MM, HR2GK KZ4MU, 
LA0AD, ON5VT, VP7NS, W/SH, XE1KB, YNXHSM, 
ZL4KE, ZL4NH. Antenna is a quarter-wave inverted 
'Vee' and the transmission mode, I suspect, was 
phone, probably s.s.b; (Is there any other?—Ed). 

Stephen Kaye sends a drawing of his aerial as seen 
by an ailing wood pigeon. The configuration looks 
intriguing, somewhat reminiscent of a varicose vein 
on a Japanese beetroot. The AR88D gets the other 
end of this 250ft. affair shoved smartly up its aerial 
socket and as a result gave the following informa- 
tion of happenings on eighty metres; EA8GZ, 
MP4BHH, VE1EI, W5/LR/TF, ZB2A, 6W8DY. 

The same set up was exposed to 14MHz (or vice 
versa) and the following stations heard; CR7IK, 
CT2AK, .FG7XL, HR2WTA, KH6CF/TF, LU3DSS, 
M1B PY1NBG, PZ2AC, TR8MC, VE1AIJ/M, 
YE3DBT, VE6AAV, VE8RCS, VP2VQ, VP7BJ, 
YV5CKR, ZE4JW, ZP5CF, ZS5XA, ZS6BLA, 4X4BL, 
5Z4MO, 9H1CD, 9J2PV, 9Y4VV. 

"By the time you receive this log I will have a 
15 metre dipole", writes Julian Iredale (Llandudno). 
Meanwhile, back at the 132ft. long wire, the CR-70A 
and PR-30 responded to 14MHz s.s.b. signals from; 
CT3AN, EA6AL, JA1MIN, KL7HEU/P, SU1MA, 
VK5CI, VK6US, VP2MY, W6BH, W6JY, XE1PAY, 
ZL3FO. ZS4LF, 3A2FL, 4U1ITU. 

S. Wainwright (St. Helens), 9R-59DS, PR-30, 100ft. 
long wire did an audio survey of fifteen metres. 
Results include; AP2KS, CR4BC, EA8GZ, EL9C, 
ET3USA, F9VN/P/FC, FG7XLI, HS1ABU, OD5BA, 
PJ9VR, TA1SK/P/4X, VQ9RK, W6MSM, 4Z4KM, 
4X4VB, 5Z4GK, 5N2AAE, 7Q7BC, 9G1WW. 

A lean time for contest types because the merry 
month of May doesn't seem to have a serious contest 
in it. Never mind, the break can be spent pliching 
up the receiver ready for National Field Day which 
takes place this year on June 5-6. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12, Gross Way, Harpenden, Herts. 
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WIH A£10 VOUCHER 
COMPETITION No. 2 
How to enter 
COMPLETE the crossword beiow and you will have the oppor- 
tunity to win one of five £10 vouchers, exchangeable with an 
advertiser in Practical Wireless. The prizes will be awarded for 
the first five correct solutions checked on the closing date. 

Send the completed form, with your full name and address in 
block letters, and post it in a sealed envelope to: PRACTICAL 
WIRELESS CROSSWORD COMPETITION, 1-2 Bear Alley, 
Farringdon Street, London EC4X 1AJ (Comp.) to arrive not 
later than the closing date; Tuesday 15th June, 1971. 
Rules 
Entry is open to all readers in Great Britain, Northern Ireland and the Channel 
Isles, except employees (and their families) of IPG Magazines Ltd. and the printers 
of Practical Wireless. There is no entry fee, but each solution must be comple- 
ted in ink or ballpoint pen on the proper printed coupon cut from Practical 
Wireless and bear the entrant's own full name and address. The Editor's 
decision in all matters is final and binding. No correspondence can be entered 
into. The winners will be notified and the result announced in the earliest possible 
issue of Practical Wireless. 

20 

22 

Mr./Mrs./MIss 

Full Address. 

Post to: PRACTICAL WIRELESS CROSSWORD COMPETITION 
1-2 Bear Alley, Farringdon Street, London, EC4X 1AJ (Comp.). 

Closing date: 15th June, 1971 
__ _ Cut out along this line  — — — — — 

Clues Across 
2. What a nice girl and a common com- 

ponent do when under current 
pressures. (7) 

7. Well, a penalty or is it's effect only 
marginal? (4) 

8. This may well snare an unwanted 
frequency. (4) 

9. A final one of these is not usually 
welcome. (6) 

10. Old cable covering. (6) 
12. Brings a change to it's senses. (6) 
14. Put in an active microphone element. 

(6) 
17. A midget's greeting at high frequency. 

(9) 
20. None is disarranged to produce an 

inert gas (4) 
21. Faraday's one was not designed to 

hold wild beasts. (4) 
22. I suppose a transistor junction does 

this. (5) 

Clues Down 
1. A pure wave form familiar in trigono- 

metry. (4) 
2. Although they pass on they are still 

with us. (6) 
3. He soldiers on but is left out to make 

a good join. (6) 
4. Sounds very much like a style I used 

to play records.(6) 
5. Instead of wandering off these capa- 

cities can be difficult to get rid of. (6) 
6. This leads to two types of field. (4) 
9. and 16. N (4,3) 

11. A tax applied to spirits and tobacco 
and sometimes used with a cycle. (4) 

13. Displayed by a numicator. (6) 
15. Basic force. (6) 
16. See 8 Down. 
18. This part of the loudspeaker is often 

conicaliy shaped. (4) 
19. Spark paths. (4) 
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rCROSSWORD No. 1 . 

.WINNERS and SOLUTION 1 

r 

k 

The Practical Wireless Crossword Competition No. 1 
(in the February issue) was badly affected by the 
postal strike. Because of this entries were accepted 
until a week after the postal strike had ended. The 
first five correct entries opened win a £10 voucher, 
exchangeable with any advertiser in Practical 
Wireless, 
The winners of competition No. 1 were: 

Mr. H. R. W. Thurlow 
Gravesend, Kent 

Mr. L. Reynolds 
Bath, Somerset 

Mr. W. Bamford 
Hemel Hempstead, Herts. 

Mrs. G. Rawling 
Keighley, Yorkshire 

Mr. S. Turner 
' Warrington, Lanes. 

SOLUTION TO COMPETITION No.1 

Servicing—Part 2 continued from page 137 
type, which means that the emitters must be 
returned to a positive source, and this occurs through 
R201 for TR201 and R203 for TR202. The collectors 
are returned to negative chassis potential. 

Automatic gain control (a.g.c.) is applied to the 
base of each transistor, via R202 to TR201 and R204 
to TR202. The potential for this is picked up from the 
ratio detector. 

AUTOMATIC FREQUENCY CONTROL 
Diode D202 is a varactor for automatic frequency 

control (a.f.c.). It shunts the v.h.f. oscillator inductor 
L204, in parallel with the trimmer C212. Reverse bias 
is obtained from zener diode D303 (bottom right of 
diagram) and applied through fesistive circuits. 

The ratio detector is returned to zener cathode 
through R325, while the varactor cathode is returned 
to the zener anode through R206, choke CH301, S7 
and CH302. Static reverse biasing of the varactor is 
completed by its anode going to the zener cathode 
through S8 and R339. 

The ratio detector (R606/R608 junction) is also 
connected to the varactor anode through R205, R305, 
S4 and R324. 

Now, the two sides of the ratio detector mentioned 
represent 'points of balance,' so that when a station 
is tuned correctly the potential between the two sides 
is essentially zero. However, should the tuning tend 
to drift or be in initial error, then a positive or 
negative potential (depending on whether the tuning 
error is high or low) develops between the two 
points. This modifies the reverse biasing of the 
varactor in such a manner as to change its capaci- 
tance, providing tuning correction, (a.f.c.). 

On a.m. a.f.c. is not required, of course, but a.g.c. 
is applied to TR302 from the a.m. detector, via R610 
and R312. De-emphasis is given to the f.m. audio by 
R324 and C357, these components being out of circuit 
on a.m. 

Switch sections S9, S10 and Sll are concerned 
with wavechange (long and medium) switching of the 
ferrite rod aerial, while S12, S13 and S14 change the 
wavebands of the a.m. local oscillator. This style of 
receiver thus contains two primary switching modes, 
for switching over a.m. and f.m. and for switching 
the a.m. wavebands. Some receivers have short-wave 
bands in addition to long and medium waves. 

The audio section in Fig. 9 differs from that in 
Fig. 8 in that an n-p-n transistor TR304 is used to 
drive, from its collector, a pair of complementary 
output transistors, TR305/TR306. To get push-pull 
drive the bases of the pair need to be driven in the 
same polarity. This is because one is p-n-p (TR305) 
and the other n-p-n-—hence the term complementary. 
The first audio transistor is TR303 and the set of 
four are d.c. coupled, with feedback (to reduce dis- 
tortion and enhance frequency response) from the 
emitters of the output pair (where the speaker is con- 
nected) to the emitter of TR303. I shall be having 
more to say later in the series about negative feed- 
back and about audio stages in general. 

The Fig. 9 receiver is essentially for 9V battery 
operation, but the inset at the top right shows the 
circuit of a power unit for mains operation. This 
has a mains transformer with fully isolated primary 
and secondary windings (essential for safety), a 
bridge rectifier with a 500,«F reservoir capacitor and 
a series regulator transistor with a base reference 
potential stabilised by a zener diode. 

END OF PART TWO 
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I WONDER what the world of 
five thousand years hence will 
think when they open the time 

capsule in Osaka Castle Park. 
This was a collection of bits and 

pieces representative of 1970, in- 
cluding a photomask made by IC 
technology, a microbook and a 
Plutonium timepiece, buried by 
Matsushita as part of their con- 
tribution to EXPO 70, in Japan. 

If the whole exhibition, which 
covered a site of 815 acres near 
Osaka, gave contemporary visitors 
a feeling that H. G. Wells had 
been actively engaged on the 
overall design, and that the inten- 
tion was to afford a glimpse of 
'things to come', then future his- 
torians will scan the records and 
think us a very peculiar bunch. 

One of our peculiarities is the 
economic value we put on elec- 
tronic goods. Built-in obsolescence 
is a taboo phrase. Yet the logic 
of disposability is inescapable. 
With all our sophisticated tech- 
niques of mass production, it 
should be possible to make a 
cheaper version, though less rug 
ged, of practically any piece of 
radio or electrical equipment. 
When it breaks, chuck it! 

It should be—probably is: but 
we are not yet, as a society, 
ready for such techniques. We 
want our gear to last and last and 
last.. . 

Henry was tickled to see an 
interview of Michael Holroyd a 
while ago in the S^ND^Y T*M*S. 

f-m. b. 
rt.. 

Exploded in a photographer's face. 

Philip Oakes had asked this 
eminent biographer about his 
electronic aids. Mr. Holroyd 
admitted that he could not get on 
with them. 

T have the sort of memory that 
tells me, eventually, that what I 
want is in the fourteenth drawer 
on the left-hand side.' 

He was hesitant about photo- 
copying. Someone had once told 
him that the ink faded in time.'... 
imagine that! Archives of blank 
sheets . . .' What if the timebomb 
explodes in Osaka Castle Park to 
reveal that the microdot has been 
overexposed to the plutonium 
clock and is now a mass of magni- 
fied squiggles? What will they 
think of us? 

But the bit that got Henry was 
the reference to Mr. Holroyd's 
brief venture into tape recording. 
'. . . one exploded in a photo- 
grapher's face and he was almost 
choked by the escaping tape.' 

That wouldn't have happened 
with a Ferrograph. I've known 
them smoke a bit—but explode, 
never! 

Some little while ago there was 
a flurry of panic amid the radio 
service fraternity, when one 
manufacturer, bringing out his 
range of 'packaged circuits', fore- 
told the end of the diagnostic 
wizard. Armed with his AVO- 
meter (another item that seems 
to go on for ever, I may say) and 
extensive knowledge of the prob- 
lems likely to beset wireless 
equipment, he happily pulled it to 
pieces on the kitchen table, waved 
his magic wand (25-watt Solon, 
not even a Weller, thermostati- 
cally controlled!) and departed to 
the strains of happy music. 

In my business, I've had 
numerous requests to service such 
disposable items as Philips Pop- 
master radios, built around their 
printed circuit, designed neither 
to he treated roughly nor re- 
paired. They are first-generation 
disposable items. Some of the IC 
designs we are seeing now follow 
along similar lines. You don't try 
and mend them. 

DurabiOity 

What did Mrs. Henry donate to the 
jumble sale 7 

The irony is that many items 
we would like to see disposable— 
or, at least, dispensable—linger 
on forever, as unwearoutable as 
one's old Harris Tweed gardening 
jacket.* 

To quote a Daily Mail leader of 
last Christmas, 'In spite of Bib- 
lical injunctions against posses- 
sions, there are some adjuncts to 
living we grow ridiculously fond 
of.' 

Like a Williamson amplifier, for 
instance, the 'Premier' TV that 
actually worked first time, old 
jazz records, or an F.G. Bayer 
Shortwave Three. '... there is a 
range of household goods, the 
detritus of modern living, which 
annoys because we'd like to get 
rid of it but can't.' 

Like my old wind-up gramo- 
phone, the mains-energised 
speakers that 'just may come in 
handy one day' and a few blocks 
of paper capacitors with screw 
terminals that would at least add 
mass to the loudspeaker cabinet 
if I eventually decided to use 
them as part of a crossover unit. 

I'd dispose of them, sure; like 
I'd dispose of the Ferro 4A if 
someone decided to get rid of 
their Series Seven at a knock- 
down price. That's what Henry 
means by disposability. 

♦That reminds me. What did 
Mrs. Henry donate to the jumble 
sale last week? 

154 



FOR ONLY 

140-95 ■m 
CARR!/ I £1 75 

PRLM1LR STliRLO SYSTEM ■ONh,T Consists ot an all liansislor sicrco amplifier. Garrard 2025 T/C aulo manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with perspex cover 
and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls: Bass, Treble, Volume, Balance, Selector, Power on off switch. Brushed alu- minium front panel. Solid teak cabinet. Size 12 x 4| x S^in. high (Amplifier available separately if required £14.95 Carr. 40p.)   

PREMIER STEREO SYSTEM " TWO " As system 'ONE' above but with Garrard SP25. 
PREMIER £47 Carr. PRICE £1.75 

PREMIER QUALITY MICROPHONES 
Precision made, beautifully designed and 
offering reliability at reasonable price. 
PANON MKC-52 DYNAMIC WITH BUILT-IN VOLUME CONTBOL Frequency response 50-13,000 Hz. Dual impedance 50K ohms <—52 db) and 150 ohms (—71 db) Cardioid uni-directional. On/Off volume control. Die cast body satin chrome finish. Complete with 20ft. cable and stand adaptor. PBEMIEK PBICB £7.97, P. & P- 20p. 
FANON MKC-55 DYNAMIC Frequency response 60-13,000 Hz. Im- pedance oOK ohms. (—55 db) Cardioid uni- directional. Die cast body satin chrome finish. Complete with 20ft. cable and stand adaptor. PRBMIEB PRICE £6.97, P. A P- 2ftp. 

FANON MEO-47 MINIATURE DYNAMIC Frequency response 60-13,000 Hz. Im- pedance 50K ohms (—59 db). Can be used with stand, hand held or around neck. Die cast body satin chrome finish. Features removable windscreen. Complete with 8ft. cable, stand adaptor and Lavaiier cord. PREMIER PRICE £5.97, P. & P. 20p. 
FANON MKO-45 S-WAY DYNAMIC Frequency response 60-12,000 Hz. High impedance. Complete with 8ft. cable, table stand and Lavaiier cord. PREMIER PRICE £2.87, P. & P. 20p. 
FANON MKO-54 DYNAMIC Frequency response 60-12,000 Hz. Im- pedance 50K ohms (—60 db) and 150 ohms ( — 71 db). On/Off switch. Complete with 20ft. cable and stand adaptor. PPF/MTER PPICE £8.97, P. & P. 20p 

E.M.!. 13X8in. 
HI-FI SPEAKERS 

l-'itted two 2 Jin tweeters and crossover network. Impedance s or 15 ohm. Handling capa- city 10W. Brand new. 
£3.47 

HI-FI STEREO HEADPHONES 
Designed to the highest possible standard. Fitted 2|in speaker units with soft padded ear muffs. Adjustable headband. 8 ohms impedance. Com- plete with 6ft lead and stereo jack plug. 
£2.47 S"' 

MONO STETHOSCOPE SET Low imp, 52p. P. & P. 10p. 

VERITAS V-149 MIXER 
Battery operated 4-cliarLnel audio mixer providing four separate inputs. Size 6 x 3 x 2m. suitable for crystal micro- phone low impedance micro- phone, with, transformer, radio, tape, etc. Max. input l-5v. Max. output 2'5v. Gain 6 <3B. Standard jack plug socket inputs, phonoplugF output. Attractive teak wood grain finish case. 

£37# 

£3.47 

TAPE CASSETTES 
060 (So.) 370 I'll 
C90 GL.) 62p IIm 
C120 (SD g7p 
P. & P. up. r 

All cassettes can be supplied with library cases at 3p. extra each 

" VERITONE " RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STRONG PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. TBNSILISED to ensure the most permanent base. Highly resistant to break- age, moisture, heat, cold or humidity. High polished splice free finish. Smooth output throughout the entire audio range. Double wrapped-attractively boxed. 

1200' P.V.C. 02p 1800' ACETATE 75p 2400' POLYESTER £1-25 3800' POLYESTER £2 50 
Post and Packing 3' up, 5", 51", 8p, 7" lOp. (3 reels and over Post Free). 

LP3 3" 250' P.V.C. 28p LP6 sr TT3 Z" 450' POLYESTER 37p DT6 sr DT3 si' 600' POLYESTER 57p TT6 s-r SP5 5" 600' P.V.C. 42p SP7 r LP5 5" 900' P.V.C. 50p LP7 T DT5 5" 1200' POLYESTER 75p DT7 T 
TAPE SPOOLS 3" lOp, 6\5n T 9p% TT7 T 

m 

METER BARGAINS 
MODEL GT-800 MULTIMETER A precision made pocket sized test meter, ideally suited for testing elec- tronic circuits or electronic appliances. Supplied complete with test lead and batteries. RANGES—DC Voltages: 10, 50, 250, 1,000V (1,000 opV). AC Volt- age; 10, 50, 250, 1,000V (1,000 opV). DC Current: 1mA, 100mA. Resistance: 0-150K ohms. Decibel: —10 -|-22db (at AC 10V range) £2.47, P. & P. 17p. 
MULTIMETER 20,000 O.P.V. Features large easy-to-read meter, wide choice of ranges. With test leads, batteries and manual. Size: 4$" x 31" x 1". RANGES—DC Voltages; 0, 0.6, 6, 30, 120, 600, 1,200, 3,000, 6,000V (20,000 ohms/V). AC Voltages; 0, 6, 30, 120, 600, 1,200V (10,000 ohms/V). DC Current: 0, 0.6, 6, 60, 600mA. Resistance; 0, 6k, 600k, 6M, 60M (30, 3k, 30k, 300k ohms at centre scale). Capacity: lOuuf to .OOluf, .OOluf to .luf Decibels: —20 to 4-22 db. £4.90, P. & P. 17p. 
MODEL CT-620 MULTI TESTER RANGES—DC Voltages: 0, 5, 25, 100. 500/1,000V (20,000 ohms/V). AC Volt- ages: 0, 6, 25, 100, 500, 1,000V (10,000 ohms/V). DC Current: 0, 50uA, 0, 5, 50, 500mA. Resistance: 0, 6k, 600k, 6M, 60M ohms. Decibels: —20 db to -)-62 db in 5 ranges. £5.82, P. & P. 17p. 
MODEL CT-330 MULTITESTER A de-luxe, accurate and high sensitivity instrument. Low-resistance selector switch, clear scales and rugged meter movement. RANGES—DC Voltages: 5, 25, 50, 500, 2,500V (20,000 O.P.V.) AC Voltages: 10, 50, 100, 600, 1,000V (10,000 O.P.V.). DC Current: 50uA, 2.6, 250mA. Resistance: 6k, 6M ohms. Decibels: -—20 to +22 db. Capacitance: lOuF to O.lOOuF, O.lOOuF to O.luF. £7.35, P. & P. 17p. 
MODEL 630 MULTITESTER RANGES—DC Voltages: 0, 3, 15, 60, 300, 600, 1,200V (30,000 ohms/V). AC Voltages: 0, 6, 30, 120, 600, 1,200V (15,000 ohms/V). DC Current; 0, 0.03, 3, 30, 300mA. Resistance: 0,16k, 160k, 1.6M, 16M ohms (10, 100, 10k, 100k ohms at centre scale). Decibels: —20 to +63 db. £7.97, P. & P. 

SP25 MKIII SPECIAL! 
TV 

; ARRARD SP25 MK 1X1 SINGLE RECORD PLAYER FITTED iOLDRING 850 or AT66 MAGNETIC STEREO CARTRIDGE as avail- able. COMPLETE TEAK PLINTH WITH RIGID PERSPEX .COVER. otal list price over £29. PREMIER PRICE 
£19.90 

PREMIER RADIO 
10 & 23,TOTTENHAM COURT ROAD, LONDON, W.I TEL. 01-636 3451/2639 
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL; 01-636 3451 

| 4J-OXFORD ST. 
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SIMPLE SHORTWAVE 
RECEIVERS 

Kr / 

#7 

by F. A. Baldwin 

FOUR BASIC DESIGNS 
1,2 and 3 VALVES 

!f you are interested in the hobby of 
receiver construction and short wave 
listening this is the book for you. It 
covers the whole field of s.w.l'ing 
from construction to operating. 

140 pages 

PRICE 80p 
Copies may also be obtained 

direct from the Publishers 
86p Including postage. 

Published by; 
Ssta Publications Ltd, 

57 Maida Vale, London, W.9 

HBHi 
MAY issue 
contains 

NON-OVERLOAD 
POWER SUPPLY 

TRANSISTOR R.F. 
PRESELECTOR 

LCR TONE CONTROL 
CIRCUIT 
★ 

PLUS 
MANY OTHER PROJECTS 

★ 

ON SALE NOW 20p 
Copies may also be obtained 

direct from the Publishers 
24p including postage. 

Published by; 
Data Publications Ltd. 

57 Maida Vale, London, W.9 

Ml 

POlJNliW 
20-Watt Full Range Speaker 

Completely replaces the ——— 
conventional cone speaker f'/CS 

Super-thin construction 
permits new installation ideas? 

Power capability: 20 watts peak 
Frequency range: 40 Hz—20 KHz 
Sensitivity: 85 dB/M for 1 watt electrical input 
Input impedance: 8 ohms 
Operating temperature range: —20oF to +1750F 
Size (WxDxL): 1-7/16" x 11-3/4" x 14-11/16" 
Weight: 19 ounces 

£5.75 (p&p20p) each 
Stereo pair £ 11,40 post free 

web europa 
P.O.Boxl62 Bushey 
Watford WD2 1LF 

Est. 1343 JOHNSONS Tel: 24864 

Newl CV2—a unique triple-purpose 
VHF kit for the Amateur enthusiast. 
Integrated converter, receiver, and 
tuner-feeder. Fantastic single transis- 
tor performance! Comprehensive kit 
of high grade parts with three coils 
covering 8C-178MHz, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post 
paid, direct from makers. S.A.E. for 
literature. 

JOHNSONS (RADIO) 
St. Martin's Gate, Worcester 

WR1 2DT 
(A Division of the G-BAN ORGANIZATION) 

NEW VALVES! 
Guaranteed and Tested 

24-HOUR SERVICE 
IR5 •27 DK32 •83 EF91 •12 PL36 •49 IS5 •21 DK91 ■27 EF183 ■20 PL81 •46 TT4 •16 DK92 •41 EP184 30 PL82 •31 384 ■28 DK.96 •37 BL33 ■64 PL83 -84 3V4 -37 DL36 ■23 EL84 •24 PL84 •31 6/30L2 •67 DL92 •28 EYSl •35 PL500 •64 6AQ5 •25 DL94 •37 BY86 ■31 PL604 •65 6BW7 •57 DL96 ■37 EZ80 22 PY32 -54 6P23 •70 DY86 •26 BZ81 •23 PY33 ■64 6F25 •60 DY87 •26 KT61 •54 PY81 •28 25L6GT •22 EABC80 •31 KT66 88 PY82 •26 30C15 ■62 EB9i •11 N78 ■85 PY800 •35 30OI8 ■63 BBC33 •38 PC86 •40 PY801 •36 30P6 •72 EBF89 ■30 PCS8 ■49 E19 ■31 30FL1 ■62 ECC81 -17 P097 ■39 XJ25 ■68 30PL14 •70 ECC82 •20 PC900 -86 T726 •59 30L15 -60 EC083 ■28 PCC84 •31 XJ191 •60 30L17 ■71 ECF80 •28 PCC89 46 XJ251 •70 30P4 ■60 ECP82 28 PCC189 ■50 U329 •70 30P19 ■60 ECH35 •27 PCP80 •29 UABC80 ■85 30PL1 61 ECH81 ■28 PCP86 ■45 UBF89 •81 30PL14 ■67 ECL80 ■33 PCP801 •32 UOC85 •38 CCH35 •65 BCL82 •31 FCF80V2 44 UCH81 •32 DAC32 ■83 EOL86 •87 PCP805 ■63 TJCL82 •84 DAP91 •21 EF39 •22 PCL82 ■33 UCL83 ' •49 DAP96 ■36 EP80 •24 PCL84 35 UF89 -30 DP33 •37 EF85 -28 PCL85 42 UL84 82 DP91 ■16 EF86 31 PCL86 •40 UY85 •27 DF96 ■35 EPS 9 24 PFL200 ■54 277 -18 
Poetage on extra. Any _ extra. Office 

X valve 5p. on 2 or more valves 3p per valve parcel inBured against damage in transit 3p address, no callers. 
GERALD BERNARD 
83, OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N16 

BBASE SEW ABSSD COMEUNICAXIONS SBOEIVBRS. AC mains input 110 volts or 250 volts. Prequency in 6 bands 535 k/cs up to 32 megs, output impedance 2-5- 600 ohms. Complete -with crystal filter noise limiter B.F.O. HP tone controls. Price £80 including spare set of valves, headphones and manual. 
COMPUTER BOARDS Min 30 transistors and diodes and roda, etc. 10 boards at 50p plus 12Jp p.p.; 25 boards at plus 22Jp p.n. 
BARGAIN PARCELS 141b at fX;4S plus 32Xp p.p.; 281b at S2'76 plus 52Jpp.p.; 66ib at £4-50 plus 2126 p.p. Contain pots. Res, Valves, Diodes, Tagboards, Chassis, Valve- holders, etc. Good value save £££s. Lucky Dip Service. 
PUSZHILL BEAT FREQUEHCT OSCILLATOR 0-10 kc/«, 110/250 volt. Good condition complete with spares. £3 60 plUi 21-26 p.p. 
VHF Receiver, Type 715, less crystal 60-100 Mc/e can b* operated on 2 or 4 meters or made tunable 12 volt Input, not tested; complete with valves and speaker. 58 plus 21 p.p. 
VHP AERIAL TtJNIKG UWITS consisting of the following: 1-1 i' 500 micro/ampmeter. 1 small 2-gang 76 PP capacitor. 1 various large wattage resistors for dummy load. Pair gears B.N.C. type sockets. Will tune 10 mtrs with 25/30 watts R.P. input. Size only Q|' x 41' x 6' Sealed. Price il'87i p.p. 36p 
CRTSTALS AS SEW: He 6u, 5,343; 5,030; 6,008; 4.846: 4,875; 4,840; 4,795; 4.680; 4,660; 4,520; 4,510; 2,800; 2,296 Kg/s and 10 x J466 Kc/s. 60p each plus 8p. p.p. 
IOOOP PURCHASE OP BRAND HEW 0ARB0H RBSIS- TORS. 10% tolerance i & i watt. Preferred values In packets of 10. Our price 60p per 100,50p per 200, 51-85 per 800, 500 at £2121. Our selection, p.p. 8p per 100 and 2ip per extra 100. 
TRIMMER BARGAINS. These are I0PF sub-min. air- spaced trimmers on board with min. wire ended Xtai. Brand new. No details; Contents 12 trimmers, some ceramic caps. Xtal frequency 3RD overtone 249 mc/s- 350 Mc/s, 265 Mc/s. No choice. Trimmers without Xtal—60p per doz, plus 17|p p.p. Trimmers with Xtal—75p per doz. plus 17}p p.p. Also 20 PP min. brand new air spaced, 60p per doz. plus 17lp p.p. 
HBO MIS IN NEW CONDITION with 6 general coverage coll units including spare set of valves less power supply. Tested 125 p.p. £160. 
ANT HEIGHT AERIAL TUBULAR SECTIONS dia x 3 ft. long. Brass screw in type, copper coated and painted. New 20p each, p.p. 5p. each. Minimum order 6. 
SIGNAL GENERATORS OSCILLATOR Ho. 8. Size 12in. x 8iin. x 9in, Ideal lor VHP work. 20-80 Mc/s. Function* mre AM/CW. Deviation up to 40 Kc/s RF meter. Meaeur- ng levels: RP output 1 microvolt to 100 microvolts set. Mod-set carrier controls. Good condition with accessories: asov AC 12V DC. £20 plus 76p p.p. 
AERIALS NEW CONDITION. Whip type 4ft. 25p, 141t 77ip. Used condition 4ft, 20p, 14ft. 82ip. All collapsible type p. and p. 4ft. lOp, rest at 17ip. Bases for above 25p, p.p. I2ip. New matching unit coax connection lor above SOp, p.p. 6p. 
Huge release of valves for the 62 set TX/RX, in original rubber packing consisting of QV04/7 x 81M, ARP12 etc, 10 valves in all at the bargain price as seen 87ip plus 17ip p.p. 
New Headphone and Mike rubber muff type. Low impedance. 974p. p, & p. 17ip» 
New Aerial Wire on boards 7/22 uncovered. Length 78ft. 40p, 901t. 47Jp, 100ft. 55p, p.p. 12Jp. used condition 60p, p.p. 174p. 
Headphones, ex Gov, DLR No. 5 high impedance. New 87ip 17Jp p.p. Used condition 62iP 17Jp p.p. 
Meters moving coil ex equipment, good condition. Also 20 amp DC, 40 amp DC, and RF Therm-Couple Meter* 0-1 amp and 0-2-5 amp, Sin. diameter. 50p poet and packing 25p. 
Heavy New Coax Cable 750HM will handle at least 1KW 80ft lengths. Plug on end, fl-70p 4- 30p.p. 
Also i' 76 ohm Coax in 50ft coils with BNC plugs good condition, price £1 + SOp. p.p. 
2 BNC plugs on short length coax cable large size low loss plugs 40p + 5p, p.p. 
Block Type capacitor TCC 8XJF + 15% 360 VDC WKG 60oC. 260 VDC WKe 70oC Type 62 CIM Price 40p + 13p, p.p. New. 
C.W.O. CARRIAGE CHARGES MAINLAND ONLY" 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET, CHESLYN HAY. 
Nr. WaUall, Staffs. 
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ALTHOUGH many receivers in use at amateur 
and s.vv.l. locations are fitted with a band-edge 
marker,' many are not, and in these cases it 

becomes very difficult to locate any amateur band 
precisely. This is especially true if the receiver in 
use is of the general-coverage type. Ex-services 
receivers such as the CR100 for example fulfil the 
listening needs of many and, although some excellent 
specimens of this type are in use, their 'drifty' 
nature offers a further hazard to band-edge finding 
and retention. 

In more sophisticated receivers designed especially 
for the amateur bands the problem is simplified by 
incorporating a built-in 'Marker' whilst a further 
refinement may be provision of limited panel control 
of the local oscillator frequency. Some receivers fitted 
with a marker are the Heath RA-1, Eddystone 888A 
and EA12 and the Star SR550. In the SR550 receiver, 
for example, one merely selects the desired amateur 
band, places the scale pointer at the l.f. band end 
and switches in the built-in calibrator—which uses 
a 3-5MHz crystal. The local oscillator is then made 
to fall into step with the marker signal by means of 
a panel-fitted 'Set' control. 

The facility for accurate amateur l.f. band edge 
location, although useful to s.w.l's, is even more im- 
portant to the c.w. transmitting fraternity and since 
the amateur c.w. segments are always low of those 
used for a.m. or s.s.b., precise location of l.f. band 
ends is essential. 

Where no calibrator or marker is in existence, it 
is an easy matter to provide a self-contained unit 
that will enable the user to locate all amateur bands 
'80' through to TO' quickly and reliably. A pocket- 
sized, self-powered crystal controlled l.f. band edge 
marker can in fact be constructed in a singie evening 
and will cost but £2 approximately after allowing 
inclusion of a new crystal of accuracy 0-005%. 

Since the author usually finds it a chore connecting 
and disconnecting 'outboard' items it is a good plan 
to arrange for the Marker to be left permanently 
in position close to the receiver with which it is to 
be used. This is easily done and Fig. 1 shows how 

V 

Fig. 1. 
simple switchery can be employed to select either 
the aerial or the Marker at the same time permitting 
no Marker signals to reach the aerial direct. If a 
further switch section is added the d.c. power supply 
required by the marker can also be controlled. With 
these considerations in mind the simple Marker 

shown in Fig. 2 was evolved, the end product being 
found completely satisfactory for the purposes 
required of it. The device should not of course be con- 
fused with a Crystal Calibrator which is a more 
sophisticated item with extended facilities. 

Receiver 

V Trl 
Aerial input ( b \c SKI 

S1A 
4-7 k Earth 1 o —| in 

OC44 B 

T S1 in Off position 
ol R2 RFCo l! 27k 2-5mH05:i' 

Link see 4jjF 

I 

text) 

Fig. 2: The circuit of the band-edge marker. 

CIRCUIT 
Looking at Fig. 2 it is noted that oscillations are 

produced at the crystal frequency due to XI being 
connected between base and collector of Trl, output 
being developed across choke R.F.C. and thereafter 
inductively coupled for connection to the receiver. 
Depending upon the potential applied and the type 
of transistor used the current drain demanded is 
of the order of 2mA when the circuit is functioning 
from 3V. Prohibitively high current will flow if the 
circuit is in a non-oscillating state so this enables 
one to make a post-construction test using a test- 
meter set to read say 0-50mA initially. 

Switch SI enables the user to leave the Marker 
in position near the receiver at all times. When SI 
is in the position indicated, the aerial is fed direct 
through to the receiver and the Marker is 'dead'. 
Moving the slide switch to its alternative position 
disconnects the aerial and connects the receiver aerial 
socket to the Marker outlet at the same time apply- 
ing battery power to the Marker. In this position a 
very strong marker signal will be received if the 
receiver is tuned to 3-5MHz whilst additional 
'harmonic markers' will be tuneable at 7, 10-5, 14, 
17-5, 21, 24-5, 28MHz and so on. The markers grow 
less strong as the receiver is tuned towards higher 
frequencies but detection is still easy even at 28MHz 
and higher. To aid recognition, the receiver b.f.o. 
and 'S' meter can be made use of temporarily. 

Some of the harmonic markers available, viz: 
those at 10-5, 17-5 and 24-5MHz may be of little 
practical use to those interested purely in amateur 
band location and can be disregarded. 

—continued on page 161 
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GOING BACK 
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imi COLIN RICHES 
ARTHUR DOW 

EDWARD Harrison of Rochdale, Lancashire, 
writes to tell us that the set in the photograph 
was manufactured by the Radio Communication 

Co., 34/35 Norfolk Street, London, W.C.2—their 
general range of sets being "Polar" Radiophones. Its 
type is RA33, 34, 35 and has seven valves. There 
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were originally bright emitters—5 "R" or "ORA" and 
two "PA3" or "LS3". The present valves are PMX5X 
(Mullard) R5V, PM5X and two PM6's. The extension 
speaker on top is an Amplion brass fret and re- 
entrant horn. The three sections of the receiver can 
clearly be seen. They are h.f., i.f. and a.f. amplifiers. 
The three white slots shown are three interchangeable 
coils. The small plate on the bottom is engraved: "Sup- 
plied and fitted by Harry Crompton, Radio Engineer, 
61 Cateaton Street, Bury". The next lowest compart- 
ment shows the Amplion 2kfl loudspeaker unit with 
a slender horn reaching into the mahogany slatted 
sound box. The third and lower compartment con- 
tains the 6V accumulator—an Exide charger—a 
Philips h.t. only unit with valve rectifier and six h.t. 
tappings. 

The last licence Mr. Harrison has knowledge of 
was in 1943 but after all these years with new 
accumulator, external wiring renewed, cleaning of 
tarnished contacts and terminals, the set works very 
well. It has, of course, the 9V grid bias battery. 

It is interesting to note, he says, that The Radio 
Communication Co. was one of the original firms 
that formed the British Broadcasting Company 
Limited in 1923. This set must therefore be prior 
to 1927. 

A few foreign stations can be tuned in after dark 
with the limited aerial (from window side to gut- 
tering). 

He only has one complete set of coils—these cover 
350-500m and means that he is at the moment limited 
to Radio 1. Also, Mr. Harrison is looking for two sets 
of coils—either Range 4A (1200-1800m) or Range 3 
(1000-20000m). Can anyone help him? 

I C &uino Simp. 

We recently heard from Mr. Alan Douglas (the 
electric organ expert) that he was interested in the 
old Western Electric audio amplifier shown in the 
February "Going Back" article. He informs us that he 
has had several of these units from time to time. 

Alan states that he had one of the first amateur 
stations in this country in 1912 and did a lot of 
experimental work on speech modulation of arc 
transmitters. He was also the designer of the first 
self-contained commercial portable radio set. 

Alan goes on to say, "The Western Electric ampli- 
fier shown in the March issue reminds me of several 
interesting details. This audio circuit was designed 
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TRANSISTORS 
NEW LIST—NEW PRICES SEND FOR FREE COPY TODAY 
BRAND FULLY 

NEW GUARANTEED 
2N404 82p BAYSl 7p BPY53 17p 21T696 17p BAY38 17p BFy64 42p 2N697 I7p BCi07 12p BFY90 65p 2N706 10D BC108 12p BSX20 17p 2N706A 12p BO109 12p BSX21 37p 2N930 25p 30p B0113 2Sp BSX76 15p 2N1131 BC114 35p BSY95 ISp 2N1132 30p BCil6 82p B8Y95A15p 2N1302 80p 2Sp BCI16 40p BY100 15p 2N130S BCI16A 45p BY126 15p 2N1304 25p BC118 S7p EY127 20p 2N1305 25p BC119 50p BY182 85p 2N1306 25p B0184 37p BYZ10 40p 2N1307 25p BC136 80p BYZ11 85p 80p 2N1308 30p BC136 35p BYZIQ 2N1309 25p BC137 40p BYZ13 25p 2N1613 22p BC138 40p BYZ15£T00 2N1711 25p BOI47 17p GET102 3Op 21^2147 75p BC148 12p 20p GET111 40p 2N2160 65p BC149 GET880 37p 2N2218 30p 32p BC154 37p GST882 25p 2N2219 BC157 20p MAT 100 25p 2N2222 30p BC158 17p MAT101 80p 2N2222A37p BC159 20p MAT120 25p 2N2369 20p BC177 25p MAT121 30p 2N2484 85p BC178 25p MJ2801£1-S7 2N2646 50p B0179 27p MJ2901£2-25 2N2904 30p BCY30 25p 30p MJE370 97p 2N2904A32p BCY31 MJE520 87p 2N2905 37p BCY32 50p MJE2965 2N2906 30p 432p BCY33 25p £137 2N2906 BCY34 80p MJE3055 2N2907 37p BGY38 40p 87p 2N"2926 lap BOYS 9 60p MPF102 42p 2173011 25p BCY40 BOp MPF103 85p 2173053 25p BCY4X ISp MPF104 37p 2N3054 60p BCT42 ISp 20p MPF105 40p 2173055 76p BCY43 NKT21325p 2N3525 BCY58 25p NKT214 ISp £110 BCY59 25p NKT21637p 2N3702 12p BOY70 20p NKT217 40p 2N3703 12p BCY71 80p KKT277 20p 2173704 17p BCY72 15? NKT403 76p 2173705 15p BCY78 30p NKT40462P 2173707 16p SOY79 80p OAS 20p 2173709 12p BCZ10 85p OA9 lOp 2N3710 12p BCZ11 40p OA10 25p 2173819 85p BD112 50p OA47 lOp 2173820 60? BD121 65p OA70 lOp 2174058 17p BD123 80p OA73 lOp 2174061 ISp BD124 80p OA79 lOp 2175457 35p BD125 sop OA81 lOp 2175458 37p BD131 75p OA85 12p 2175459 50p BD132 85p OA90 10p 28301 60p BD153 02p OA91 7p 28302 BOp BD166 67p OA95 7p 28303 80p BDY10 OA200 7p 28304 76p £125 OA202 lOp 40250 60p BDY11 OC16 50p 40361 6Sp 80p £1-62 OC20 97p 40362 BDY17 OC22 SOp AAT30 lOp £1-50 0023 60p AAy42 16p BDY18 0024 60p AAZ13 12p £175 0025 37p AAZ17 lOp BDY19 0026 25p AC107 37p £197 0028 82p, AC126 25p BDY61 0C29 62pf:" AC127 26p £1-25 0035 SOp AC128 25p BDY62 0C36 62p AC176 asp £1 00 0041 25p AC 187 80p BF116 25p OC42 SOp AC188 sop BF162 30p 0043 40p ACY17 30p BF154 40p 30p 0044 17p ACY18 26p BF158 0045 15p A0Y19 25p 22p BF159 80p OC70 12p AOY20 BP167 25p OC71 15p AOY2I 22p BF170 35p 0072 25p AOY22 17p BF173 30p 0073 SOp ACY39 50p BF177 40p 0C74 SOp ACY40 15p BF178 25 p 0075 25p AD140 50p BF179 40p 0076 25 p AD149 50p BF180 87p 0077 40p AD161 87p BF181 87p 0081 25p AD162 37p BF182 32p 0082 25p AP114 25p BF184 25p 0083 26p AP116 25p BF185 25p 0084 26p AF116 25p BF194 17p 00139 2fip AF117 25p BF195 ISp 00140 37p AP118 62p BF196 ISp OC141 02p AF124 25p BF197 ISp OC170 25p AP125 20p BF200 87p 0C17I SOp AF126 17p BF274 37p 00200 40p AP127 17p BFW87 26p OC201 60p A PI 39 30p BPW88 23p OC203 75p AP178 47p BFW89 20p 00203 40p AF179 47p BFW90 22p OC204 40p AF180 52p BFW91 20p 00205 75p AF181 42p BFX13 25p 00206 SOp SOp AF186 40p BPX29 80p OC207 AF239 42p BFX30 82p 32p OCP71 97p ASY26 25p BPX37 ORP12 SOp A8Y27 820 BPX84 80p ORP60 40p A8Y28 25p BPX85 40p ORP61 42p ASY29 30p BFX86 32p ASY67 47p BFX87 32p Discounts A8Z21 42p BPX88 30p 10% 12+ BA115 7p BPY18 30p 15% 25+ BA164 10p BFYS0 sap 80% 100 + BAX13 6p BPY51 20p Any one type BAXlfi 7p BFY52 22p Tel. Extn 4. 

HENRY'S COST INTEGRATED CiRGUlTS 
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW CERAMIC FULL SPECIFICATION LOW 
COST TTL 7480 RANGE OF INTEGRATED CIRCUITS 
Part Price Price Price Price Number Description 1-49 50-99 100+ 500+ 7400 Quad 2—Input Nand Gate 25p 20p 18p 15p 7401 Quad 2—Input Nand Gate Open Collector 25p 20p 18p 15p 7402 Quad 2—Input Positive Nor Gate 25p 25p 20p 18p 15p 7404 Hex Inverter 20p 18p 16p 7405 Hex Inverter with Open Collector 25p 26p 20p 18p ISp 7410 Triple 3-Input Nand Gate 20p 18p 15p 7430 Single 8-Input Nand Gate 25p 20p 18p 15p 7440 Dual 4-Input BuSer Gate 25p 20p 18p SOp 16p 7441 BCD to Decimal Decoder and NIX Driver £100 SOp 76p 7442 BCD to Decimal Decode (TTL) £100 90p SOp 75p 7450 Dual 2-Input and/or/not Gate—Expandable 25p 20p 18p ISp 7453 Single 8-Input and/or/not Gate—Expandable 25p 20p 18p 15p 7480 Dual 4-Input—Expandable 25p 20p 18p 15p 7470 Single JK Flip Flop—Edge Triggered 40p 85p SOp 25p 7472 Single Master Slave JK Flip Flop 4 Op 85p SOp 25p 7473 Dual Master Slave JK Flip Flop 45p 40p 86p SOp 7474 Dual D Flip Plop 45p 40p 35p SOp 7475 Quad Bistable Latch £1.00 SOp SOp 75p 7476 Dual Master Slave Flip Flop with Preset SOp 45p 40p 35p 7483 Four Bit Binary Counter £1 00 90p SOp 75p 7490 BCD Decade Counter £1-00 SOp SOp 75p 7492 Divide by 12. 4 Bit Binary Counter £1 00 90p SOp SOp 76p 7493 Divide by 16. 4 Bit Binary Counter £100 90p 7Sp 7494 Dual Entry 4 Bit Shift Register £100 SOp SOp SOp 76p 7495 4 Bit Up Down Shift Register £100 SOp 75p 7498 5 Bit Shift Register £100 90p SOp 75p 
Data available for above series in booklet form, price lOp. {Bef No. SO) Larger quantity prices Extn. 4 Dual Inline 14 Pin Sockete 30p each, 16 Pin 85p each 

TRI APS GENERAL I r\IMV*0 ELECTRIC 
P.I. Cur- (All stud mounting) Type Volts rent 1-49 60+ 100+ 500+ 

8C35A 100 3 amps 90p 75p 65p 60p 8C35B 200 3 amps 95p 80p 70p 65p SCSSD 400 3 amps «l-00 86p 75p 70p SC40A 100 6 amps £1 00 85p 75p 70p aC40B 200 6 amps £1-20 £1 00 85p 80p 8C40D 400 6 amps £1-25 £1-10 £100 90p SC45A 100 10 amps £1-85 £110 £1 00 80p 8C45B 200 10 amps £1-86 £1-20 £1-10 £1-00 SC45I> 400 10 amps £1-50 £1-35 £1-20 £1-10 8C50A 10015 amps £1-66 £1-50 £1-85 £1-20 SC50B 20015 amps £1-76 £1-60 £1-46 £1-80 SC60D 400 15 amps £2-00 £1-75 £1-60 £1-40 8C40E 600 6 amps £1-50 £1-25 £110 £100 SC45E 50010 amps £1-76 £1-50 £1-35 £126 SC60E 500 15 amps £2-25 £2 00 £1-76 £1 55 DIAC ST2 20p 
Larger quantity prices on application Extn. 4 

SILICON RECTIFIERS 
1 AMP MINIATURE WIRE ENDED PLASTIC Type P.I.V. 1-49 60+ 100+ 500 + 1000+ IIN4001 50 " " 1214002 100 IN4003 200 IN4004 400 IN4005 600 IN4006 800 IN4007 1000 
1.5 AMP MINIATURE WIRE ENDED PLASTIC Type P.I.V. 1-49 50+ 100+ 500 + 1000 + 

8p 7p 6p 5p 4p 9p 8p 7p S^p 4ip lOp 9p 7ip 6p 5p lOp 9p 8p 7p 6p 12p 10p 9p 7p 7p ISp 14p 12p lip 9p 20p 16p 13p 12p lOp 

PL4001 50 lOp 9p 8p 7p 6p PL4002 100 HP lOp 8p 8p 7p PL4003 200 12p Hp lOp 9p 8p PL4004 400 12p HP lOp 9p 8p PL4005 600 15p 13p lip lOp 9p PL4006 800 17p 15p 13p ISp lOp PL4007 1000 20p 17p 15p 13p Hp 
3 AMP PLASTIC WIRE ENDED RECTIFIERS Type P.I.V. 1-49 50+ 100+ 500 + 1000 + PL7001 50 20p 18p 17p 16p 14? PL7002 100 20p 19p 18p 17p 15p PL7003 200 22p 2 Op 19p 18p 16p PL7004 400 25p 23p 21p 20p 18p PL7005 600 26p 24p 23? 22p 20p PL7006 800 27p 25p 24p 23p 21p PL7007 1000 SOp 28p 26p 24p 22p 
MINIATURE POTTED BRIDGE RECTIFIERS (SILICON) SIZE i x J x |ins. Cur- SILICON RECTIFIERS Type P.I.V rent 1-49 50 + 100 + 500 + STUD MOUNTING 6AMP RANGE 1002 100 2 amps SOp 55p 50p 46p P.I.V. 1-49 50+ 100+ 2002 200 2 amps 70p 66p SOp 55p BYZIO 800 40p 35p SOp 4002 400 2 amps SOp 75p 70p 65p BYZ11 600 35p SOp 80p 26p 6002 600 2 amps 90p SOp 75p 70p BYZ12 400 25p 20p 1004 100 4 amps 70p 60p 55p SOp BYZI3 200 25a SOp 17p 2004 200 4 amps 76p 70p 65p BOp 10AMP RECTIFIERS 4004 400 4 amps SOp 75p 70p 05p P.I.V. 1-49 50+ 100 + 6004 600 4 amps 90p SOp 75p 70p SK103 100 45p 40p 87p 1006 100 6 amps 75p 70p 65p 60p SK203 200 SOp 48p 42? 2006 200 6 amps SOp 75p 70p 65p aK403 400 55p 60p SOp 4Sp 4006 400 6 amps £110 £100 90p SOp SK603 600 55p SOp 6006 600 6 amps £1 25 £110 £1 00 90p SK803 800 75p 70p 85p 

R.C.A. INTEGRATED 
CIRCUITS 

LINEAR TYPES CA3005 £1-20 CA3035 £126 GA3011 76p CA3036 OOp CA3012 SOp CA3039 85p CA3014 £1-45 CA3041 £110 CA30I8 £110 CA3043 £1-40 CA3020 £1-26 CA3044 £126 CA3021 £1-65 CA3046 85p CA3023 £1-25 CA3048 £2-26 CA3026 £100 CA3051 £135 CA3028A £1-20 
Data Notes lOp {Ref No. 30) 

INTEGRATED CIRCUITS MFC4000P Motorola £112 I.C.10 Sinclair £2-75 PA246 5 Watt £245 TAA263 Muiiard 75p TAD100 Muiiard £197 TAD110 Muiiard £197 MCI 303 Motorola £2-60 UL900 Fajrchild 40p UL914 Fairchild 40p UL923 Fairchild 60p LA709C Fairchild 76p MC1304 Motorola £2-76 
ZENER DIODES 400 M/W 5% Miniature BZY 88 Range Ail voltages 3.3 Volt-33 Volt. 15p each. 25+   12p 100+  lOp 600+..  9p 1000+ .... 8p Any one type. 
ZENER DIODES S Watt Plastic Wire Ends 6% All voltages 6.8 -100 Volts. 80p each. 25+   27p 100+  25p 500 +  23p 1000+   21p Any one type. 

ZENER DIODES 1 Watt 5% Plastic Wire Ends 6.8 Volt all volt- ages to 100 Volts 25p each. 25+   20p 100+  18p 600+  18p 1000+   ISp Any one type. 
ZENER DIODES 7 Watt Stud Mounting 5% All voltages 5.1- 100 Volts. 40p each. 25+   36p 100+  80p Any one type. 

POWER RECTIFIERS 

SEMI-CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AF1I4 Muiiard 25p 

25 + 20p 100 + I7p 500 + ISp 
AFI16 MuKard 25p 

25 + 20p 100 + |7p 500 + ISp 
2N305S 75p Muiiard I ISwatt Silicon Power 25 + 65p 100 + 55p 
BFY90 6Sp 1000 MC/S 25 + 60p 100 + 55p 500 + 50p 
AFI39 30p 

Siemens V.H.F. 25 + 25p 100 + 22p 500 + i9p 
OC170 Muiiard 25p 25 + 2lp 100 + I7p 500 + ISp 
0CI7I Muiiard 30p 25 + 27p 100 + 22p 
BY 127 Muiiard 20p lOOOv I amp Plastic 

25 + !7p 100 + ISp 500 + I3p 
BCII3 SGS 25p 25 + 20p 100 + |7p 500 + ISp 
0A202 IOP SILICON Diodes 25 + 8p 100 + 6p 500 + 5p 1000 + 4p 
0C42 Muiiard 30p 25 + 25p 100 + 23p 500 + 2lp 1000 + ISp 
0C4S Muiiard ISp 25 + |3p 100 + I2p 500 + IOp 1000 + 8p 
0C75 Muiiard 25p 25 + 2lp 100 + I7p 500 + ISp 1000 + I3p 
oao 97p 

Muiiard lOOv 25 + 85p 100 + 80p 500 + 7Sp 
0C44 Muiiard 17p 25 + ISp 100 + I3p 500 + lip 1000 + top 
OCI39 Muiiard 25p 25 + 20p 100 + I7p 500 + ISp 
0C8I Muiiard 25p 25 + 20p 100 + I7p 500 + I5p 

AFI IS Muiiard 25p 25 + 20p 100 + I7p 500 + ISp 
AFI 17 Muflard 25p 

25 + 20p 100 + 17p 500 + ISp 
2N38I9 Texas 35p 25 + 30p 100 + 25p 500 + 23p 1000 + 20p 
2N2646 50p Motorola Unijunction 25 + 44p 100 + 37p 500 + 33p 
AFI86 40p 

Muiiard V.H.F. 25 + 35p 100 + 30p 500 + 25p 
BYZI3 25p 

Muiiard 6a 200v 25 + 20p 100 + I7p 500 + ISp 
BCI07, BCI08. 
BCI09 I2p each 

i.T.T. Planars 25 + lip 100 + (Op 500 + 8p 
0CP7I 97p 

Muiiard Photo 25 + 85p 100 + 80p 500 + 75p 
0C28 62P 

Muiiard Power 25 + 55p 100 + 50p 500 + 42p 
OC7I Muiiard ISp 

25 + I2p 100 + lOp 500 + 8p 
0RPI2 Muiiard 50p 

25 + 45p 100 + 42p 500 + 40p 
2N930 25p 

25 + 23p 100 + 20p 500 + 17p 1000 + ISp 
0C72 Muflard 25p 

25 + 20p 100 + I7p 500 + ISp 1000 + I3p 
OC83 25p 

25 + 20p 100 + I7p 500 + ISp 1000 + I3p 
0C84 2 

25 + 20p 100 + 17p 500 + ISp 1000 + I3p 
AF239 25 + 35p IOO 4- 30p 500 + 25p 1000 + 20p 

42p 

UCIVIPV'Q sem,-co,viductor DEPARTMENT 
nCNnT O 303 EDGWARE RD., LONDON. W2. TEL 01 m 1008/9 
RADIO LTD. CALLERS 356 EDGWARE ROAD \N2. 

NEW LIST NEW PRICES 1971 TRANSISTOR LIST 1000 • SEND FOR YOUR FREE COPY TODAY, . . 

DISCOUNTS 10% 12 ANYONE 15%" 25 TYPE POSTAGE 7p. Al l ORDERS 

We respectfully ask customers to include a minimum £1,00 per order, it helps to plan ahead & saves postage as well. 
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This MONTH'S Best Buy . . 
AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear muffs. 
Tots! \ Out r-C.Oft +S3p \ value £10 -40) Price 5"* p. 

Available only from us at this price. Due to entire purchase of manufacturer's remaining stock this fantastic offer is open only while stocks last. 
* High-fidelity reproduction due to broad frequency response (20-20!000Hz) * Substantially increased stereo effect * Headphones fit the head gently and do not shift * Earpieces fit ears snugly (Cardanic suspension) * Tone quality superior to conventional loudspeakers. * Only expensive studio loud- speakers can match the reproduction quality of the K50. * Music can be reproduced at concert hall volume (!), preserving the lower bass notes and brilliant treble tones without causing any strain to the listener. 

GARRARD SP25 
mklll £12 50 F't:i 561'' i carriage Normal price £15 57 Single record playing unit. Features include cue and pause and automatic pick-up return and switch off. Wired with mains cable and 5ft. twin screened stereo cable, 5 pin din plug. 53p extra- AP75 Complete with base and cover £25 plus 75p carriage. 

PLUGS? 

gsc 
Pack lu/ 5-Pin Din Pack 108 3-Pin Din Pack 135 i" dack 25 p Pack 130-i-" Jack Stereo .. 48p Pack 103 Loudspeaker Plug .. 15p Pack 100 Phono Plug .. .. 6p Pack 230 3-Pin Socket .. 23p Pack 236 5-Pin Socket .. 30 p Pack 234 Loudspeaker Socket.. 30p Ready-made Leads 3-pin to 3-pin Din .. 63p 3-pin to open end .. .. 53p 5-pin to 5-pin Din .. .. 80p 5-pin to open end .. .. 65p 5-pin to 4 phono plugs .. .. 93p Speaker lead Din to spade 12ft 38p. Extension lead Din plug to socket 12ft 65 p All leads approx. 6ft. in length. Post free, by return. 

PLINTH & COVER £5-25 Unbeatable Value plus 50p p. & p 
Suitable for AT60: SP25; 3000 ; 2500; 3500. Superb finish. Spindle can be left in position with cover on. Cover of neutral smoke tint perspex. Also available for AP75: SL99; SL75 £6-88 plus 50p carr. 

Replacement Stereo 
DIAMOND STYLI 

75p 
8TA 9TA 9TAHC GP91 ST4 ST9 EV26 GC8 a *^1^ each others on request +13p p.. 
Countdown SPEAKER 
Teak Cabinet 
£12 
A speaker of out- 
standing specifi- cations and tech- nical merit. Solid teak cabinet size: 14''x10 Originally designed for use with our Countdown stereo budget system but now availabie separately. 

EMI lOw matched 
loudspeaker set 450 

Our price £3.75 plus 25pp. & p. 
13i"xsi"elliptical loud- speaker and indepen- dent high frequency units with associated crossover network. Fre- quency range 55 to 13000Hz. The cone of the bass unit has a sur- round designed for high travel giving freedom from distortion when operated at low frequencies. Also 350 K1T20W Frequency range: ^"7 ca 20 to 20,000Hz. - 3V Normal price £12.50 plus 40p p &. p 
Also 150 KIT 10W .CA CA plus 40pp&p 3, 8 or 15 ohms 

SINCLAIR Project 60 
SA VE nearly £5 Normal price £23-90 

Designed for building Into p^us 
olinths etc., complete with £19 50P two 230 Output stages carr. (20 watt) and power supply unit. Send S.A.E. for full technical brochure,. 

SINCLAIR 2000 IV!k. 11 AMPLIFIER SAVE £6-30 Our price £28-00 

if** mm 

Magnetic cartridges 
Diamond r., -jc stvli £4.75 styli plus 13p p. &. p. Today's value £6. Stylus replacement can be carried out without removing cartridge. Fully guaranteed. 

3* 

SONOTONE 
Cartridge ... (Fitted Diamond Styli) < Ceramic) list price £4-10 

WAHC"" 55my/cm/sec £2.50 rms minimum at 45° at plus 1,000Hz measured on 13p Decca SXL2057 p. a, p. 
Ronette 105 Stereo cartridge (Sapphire78 Diamond up) £i.25+135. o.ip- 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. Tel: 01-888 1662 

M & B COMPONENTS 

(LEEDS) LIMITED 
(Incorporating M & B Radio) 

Tel. 0532-35649. P.O. Box 125, 38 Bridge 
End, Leeds LSI 4EW 

MB2 20A TWO METRE TRANSCEIVER 
Ideal for mobile, portable or fixed station use operating 
directly from a 12vdc supply using an internal transistor 
inverter. Only requires connection to speaker, aerial and 
12vdc supply to become fully operational. Fitted with press 
to talk microphone. Transmitter uses 4 valves in the r.f. 
stages giving approx. 20 watts r.f. modulated by a high 
level amplitude modulation transistor mod. Switchabie high 
and low power. All drive stages monitored by a panel 
mounted meter which also reads p.a current and acts as 
a receiver'S' meter. Receiver uses 7 vaives and 20 transistors 
in a double superhet circuit with tuneable front end. 
Transistorised tuneable oscillator. Very effective noise 
limiter and muting circuit to silence receiver in the absence 
of signals. Current consumption 2.9A on Rx, 4.15A on 
S/Bye, 8A on transmit high power. 12i" wide x 7i" high x 
14" depth. Originally xtal controlled on both Tx and Rx tor 
commercial use therefore using high qualify components. 
Transmitter xtal controlled using HC6U xtai *18. Supplied 
with xtal fitted as near as we can supply to a frequency of 
your choice. 4 metre version to order. £50 
S TO 12 VOLTS D.C. TRANSISTOR CONVERTERS 
Brand new of well known British manufacture, 6vdc input 
12vdc output at 5 amps conservatively rated. £5.40 
VHF AERIAL BASES 
Brand new aerial base with provisions for tuning the Tx 
and Rx to the aerial independently. Contains a 12v vhf 
aerial c/o relay. £1.25 
AD108D MARCONI COMMUNICATION RECEIVERS 
9 miniature valves plus xtal filter and tuneable b.f.o. covering 
280 to 510Kc/s and 2 to 18.6Mc/s in 4 switched bands. Slow 
motion dial with logging scale. Originally intended for 24vdc 
operation but supplied with details for converting to mains 
operation. In very clean tested condition. £16.15 
VHF FM/MW/LW TRANSISTOR RADIO PANELS 
Brand new panels of well known British manufacture less 
vol. and tone control. Ferrite aerial and wavechange switch. 
Uses 10 transistors in all. £2.15 
TRANSISTOR 45SKc/s PM I.F. PANELS 
Brand new but faulty 6 transistor panels, usually low in 
gain. 70p 
TRANSISTOR MODULATOR FRONT END 
Brand new transistor modulator front end panel, supplied 
complete with circuit of full modulator. Was used to drive 
an NKT404 which drove a pair of NKT404s in push pull. 
Fitted with mod filter circuit and pre-set gain control. 

£1.20 
R1933A VHF RECEIVER UNIT 
18 miniature valve vhf receiver unit requiring power unit 
and oscillator circuit to complete. Very broadband tuning. 
Ideal conversion to 2 metres, 4 metres or aircraft bands. 

£2.55 
GEIGER COUNTERS 
Well known contamination meters comprised of main unit 
fitted with meter, probe and lead supplied in carrying 
haversack. Meter marked in MILLIRONGTENS/HOUR. 
Audio output available from socket on front panel. Each 
one supplied in new or as new condition. 
Model 1. Fitted with vibrator p.s.u. using 4 pen cell 
batteries. £4.85 
Model 2. Fitted with battery holder for 2 150v batteries. 

£4.15 
TRIPOLET SIGNAL GENERATORS 
100Kc/s to 120Mc/s in 10 switched fundamental bands, 
1Mc/s xtal marker. Facilities for wavemeter operation. 
American manufacture. 
Grade 1 £15.50 Grade 2 £10.50 Graded by appearance only. 

ALL PRICES INCLUDE CARRIAGE U.K. 
BRAND NEW COSSOR RADIOTELEPHONES ETC. 

PLEASE SEND FOR LISTS OF ALL ITEMS IN STOCK. 
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to drive the Western Electric balanced armature 
750 ohm loudspeaker, which appeared in two forms; 
one to stand on a table with a vertical ebonite horn; 
and the circular "Kone" instrument, which remained 
in use for many years. The balanced armature move- 
ment operated a circular varnished linen corrugated 
diaphragm only 2in. in diameter but it was so effi- 
cient that ten of these units, connected to square 
section wooden horns, covered the whole of the 
Wembley Exhibition in 1924. 

Incidentally the gain of the Western Electric 
amplifier was varied by tappings on the secondary 
of the input transformer, and the thoriated ribbon 
filaments of the 216A valves, though glowing like 
indirectly heated cathodes, were in fact extremely 
low temperature "bright emitter" valves. The 
vacuum in these was so good that up to 800 volts 
could be applied, and they were often used as trans- 
mitting valves. 

I wonder how many readers can recall other audio 
curiosities before the time of valve amplifiers? Can 
anyone remember the Brown Frenophone? A slowly 
rotating metal cylinder was partly encircled by a 
cord on one end of which was a Brown A type 
earpiece; the other end was attached to a carbon 
microphone capsule. The idea was that the signals 
from the "A" type reed pulled the cord, but the 
friction from the cylinder caused the stretch to be 
amplified and this made the carbon button give out 
an enhanced replica of the signal. Much distortion, 
and not so good as the original Brown microphone 

amplifier, in which a larger version of the "A" type 
reed drove two microphone buttons in push-pull, the 
output being combined in a transformer. Incredible 
though it may seem, this device was actually used 
in aircraft as a speech amplifier in the earlier days 
of the 1914/18 war. The differential carbon button 
microphone was later extensively developed by the 
Western Electric Co., many being used by the BBC. 
I gave my first broadcasts on these from the Glasgow 
station 5SC in 1923/4. 

Mention of the Cambridge experiments with G9BIB 
and the earth rods reminds me of the power buzzer, 
used in the first war. The object of this was to create 
so much interference that no enemy trench radio 
set could operate. This it certainly did! The de- 
vice weighed some 81bs and rapidly exhausted any 
accumulator fated to energise it. Two massive pole- 
pieces carried windings after the style of an induc- 
tion coil but capable of giving heavy currents at 
many hundreds of volts. Two bayonets were inserted 
into the ground to form a V about 50/60ft. in length, 
then connected by telephone wire to the buzzer. An 
immense interference field was set up in this primi- 
tive directional array. Interference was in fact the 
order of the day at that time, some observation 
aircraft actually having spark transmitters. 

Other curios I have had from that period included 
a Newton airship rotary converter, 12V to 1200V; 
one of the beautiful Newton propeller-driven 300Hz 
aircraft alternators; and the 6 valve RAF Mk. 10 
receiver with remote control." 

Crystal Band-Edge Marker —continued from page 157 
The prototype Marker is completely self-contained 

and is built into a tobacco tin. Since it uses a HC6U 
type crystal there is adequate space but if a FT243 
based type or if a different battery is preferred a 
larger tin is recommended. 

The oscillator proper is accommodated on a piece 
of 0-lin matrix Veroboard which requires no prepara- 
tion whatever; it should have a total of six conductor 
strips each possessing seven holes. The crystal holder 
is soldered direct to two of the strips at one end 
over two holes; leadouts emanate from the end 
opposite. 

The layout used is shown clearly in Fig. 3 together 
with all wiring. It is important when soldering items 
in position to take sufficient care to bend over slightly 
various lead-outs on the conductor side; simple spot- 
joints' will eventually prove unsatisfactory. 

Miniature items are used throughout and in order 
that the lid can be fitted on completion the transistor 
'shell' is carefully laid on its side. Resistor R1 is 
initially mounted vertically as shown inset then later 
bent slightly to one side so as not to foul the lid. 

The only item to be modified is the R.F. choke 
and on to this some six turns of fine d.s.c. copper 
wire (stranded wire is not suitable), as is to be 
found on some discarded tuning coils, is wound 
centrally; the ends are fed to the holes indicated. 

The completed Veroboard assembly can be 
secured to the tin interior either by glueing the 
crystal holder to it with Araldite or by using a stiff 
copper wire soldered to it from the conductor strip 
nearest the battery. A piece of stiff card should also 
be glued to the tin interior to He directly underneath 
the Veroboard assembly to act as a simple insulator 
in case of accidents. The locations of the battery, 
aerial socket, switch and outlet grommet are clearly 
indicated. 

Veroboard Holder pins soldered to copper 
35 x 30mm x O-Tmatrix strips over 2 holes underside 

4 o b 

Link 

Chassis Wire link 

I +ve Battery 
Rx aerial 

socket 

© A: 51 
earth ilFV B Chassis socket 

86mm 
Fig. 3: Suggested layout inside a tobacco tin. 

TESTING 
Initially a meter should be inserted in a series 

with the battery and the current drain checked as 
was mentioned earlier and/or the output may be 
coupled to a suitable oscilloscope if available. If all 
is well the aerial may be removed from the receiver 
and applied to the Marker socket SKI, the leads 
from the Marker being connected to the receiver 
aerial and earth sockets. 

When the Marker switch is placed at position 2 
strong signals should be locatable on the receiver at 
the frequency points listed earlier. Moving the 
Marker switch back to position T will reconnect the 
aerial to the receiver which will then function as 
normal. ® 
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STATION 

F.G.RAYER 

Ferrite Aerial 
THAT listed has two mounts which clip to the rod, 
and these are bolted as in Fig. 2. The winding LI 
is for medium wave tuning, and L2 consists of six 
turns of 26 s.w.g. cotton covered or similar insulated 
wire, wound on top of LI, as in Fig. 2, LI has wire 
ends, which are ready tinned and being of Litz wire 
are best left full length. 

Wind excess wire at end 1 round the paxolin 
former, in the same direction as the winding LI, and 
secure with tape or adhesive, with a little slack to 
reach VC3. Wind end 2 in the same way, leaving 
about ^in. free. L2 is then wound on in the same 
direction as LI, and secured with tape or adhesive. 
Connect L2 to end 2 as in Fig. 2, and take a con- 
nection to the positive line at the frame of VC1/2. 
Place sleeving over the other end of L2 (lead 3) and 
take this to C3. 

The bandswitch is 2-pole 2-way with two contacts 
unused. When it is in the 200kHz position, A and B 
close. Figs. 1 and 2, so that TCI with C2 in parallel 
is placed across VC1 and LI. In this position C and 
D also close, so that TC2 is across L3 and VC2. 

Alignment 
Before first switching on, set R16 to near minimum 

resistance. Place a meter in one battery lead. Note 
the current taken, which may be around 6-8mA. 
With no signal carefully move the slider of R16 to 
increase resistance, until current has risen by about 
4mA. 

If no meter is available, tune in a signal and slowly 
move the slider of R16 until reproduction is clear 
and normal volume is obtained. 

Bringing too much of R16 into circuit will increase 
the current taken by the output pair. With good 
volume, current peaks will be 30mA or higher. 

When first testing the receiver, leave the collector 
end of R18 disconnected. With a signal tuned in, 
bring the free end of R18 into contact with the 
collector circuit, as in Fig. 3. If volume falls, and 
quality of reproduction improves, this is the correct 
phase, and the lead is soldered on. 

Should volume increase, or oscillation or distorted 

reproduction begin when this connection is made, 
feedback is positive. To correct this, take the free 
end of R18 to the other collector of the output pair 
of transistors. 

IF Alignment. IFT1 and i.f.t.2 each have two cores, 
while i.f.t.3 has a single core. These are best adjusted 
with a proper tool, or with a slip of paxolin carefully 
shaped to fit. A metal screwdriver is unsuitable, and 
in any case a wedge-shaped blade may break the 
cores. 

To adjust by ear, tune in a weak signal, with VR1 
at maximum volume, and rotate each core for best 
volume. 

A high resistance voltmeter may be clipped across 
VR1, and the cores can be adjusted for maximum 
a.g.c. voltage. 

Oscillator and Aerial. To adjust medium wave 
band coverage, set TC3 about half closed, nearly 
close VC1/2 and adjust the core of L3 to bring in 
550kHz from a signal generator. Open VC1/2, and 
adjust TC3 for 1600kHz. 

If no signal generator is available, adjust the core 
and TC3 until tuning in known stations shows that 
coverage is suitable. 

Side 

F abr 

Apertures 

Assembly before sides fitted 

Fig. 4. Constructional details of the cabinet. 

Tune in a signal with VC1/2 nearly full open, and 
peak signals with VC3. Then find a transmission with 
VC1/2 almost closed, and slide LI along the ferrite 
rod for best results. 

Check that VC3 can be rotated to peak signals 
on any frequency, with the aerial dosed or extended. 
VC3 should not need to be fully open, or fully closed. 
If it is, adjust TC3 and the position of LI until VC3 
never needs to be at either minimum or maximum 
capacitance. 

Switch to 200kHz and set VC1/2 about half-closed. 
Rotate TC2 to tune in the BBC on this frequency, 
and peak the aerial circuit with TCI. VC1/2 will 
then tune a narrow band around 200kHz. 

Cabinet Construction 
The cabinet is made in the form of an open-topped 

case, into which the receiver is lowered, Fig. 4. 
Internal dimensions must be a little oversize, so that 

162 continued on page 166 



DIGITAL CLOCK 

SCOOP! 
• MADE ESPECIALLY FOR LASKY'S BY FAMOUS MAKER • MAINS OPERATION 
• 12 HOUR ALARM 
• AUTO "SLEEP" SWITCH 
• HOURS, MINUTES AND SECONDS READ-OFF 
• FORWARD AND BACK- • SHOCK AND VIBRATION WARD TIME PROOF ADJUSTMENT 

• BUILT IN ALARM • SILENT OPERATION BUZZER SYNCHRONOUS MOTOR This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any housing that you choose. All settings are achieved by two dual-concentric controls at the front including: ON-OFF-AUTO and AUTO ALARM, "sleep" switch, 10 minute division "click" set alarm (up to 12-hour delay), time adjustment. Ultra simple mechanism and high quality manufacture guarantee reliable operation and long life. The sleep switch will automatically turn off any appliance—radio, TV, light etc. at any pre-set time up to 60 min. and in conjunction with the AUTO setting will switch on the appliance again next morning. The clock measures 4iW x UH x 3iD (overall from front of drum to back of switch) SPEC: 210/240V AC, 50Hz operation: switch rating 250V. 3A. Complete with instructions. HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS 
LASKY'S PRICE £6*95 Post IBp 

SPECIAL QUOTATIONS FOR QUANTITIES 

ENJOY PERFECT STEREO AS 
YOU DRIVE WITH THE NEW 

8 TRACK STEREO CAR 
PLAY SYSTEM 

wl 

FANTAVOX 
SIMPLE ONE HANDED 
OPERATION-SAFE 
AND EASY TO USE 
WHILE DRIVING 
The newest and most efficient personal car entertainment yet—already a fantastic success in the U.S.A. AND NOW IT'S HERE! Accepts any of the 1000's of pre-recorded S-crack cartridges now available giving up to I hour each. Channels change automatically giving non-scop continuous play. Super elegant appearance (mounts either vertically or horizontally) with high quality matching surface mounting speakers specially designed for really dynamic stereo. All solid state (10 transistor) circuit. High 4 watts per channel output. Playback system 8-crack, 4-channel with automatic or manual push button channel selection. Volume, tone and balance controls. Super simple one hand operation—safe and easy to use while driving. Power requirements M-I6v. DC negative eartn. Line pro- tection fuse fitted. Finished in matt black with satin chrome trim—size only 7(D) x 6(W) x li-in. (H). Speakers housed in matching black with chrome trim housings. Complete with all necessary connecting leads, mounting bracket and instructions. 
LASKY'S PRICE £22'50 

Post. 35p. 
COMPLETE WITH MATCHING STEREO SPEAKERS 
Full range of pre-recorded 8 track cartridges available from 
stock.   
OUT Lasky,s i»ti 1,000's of items covering every interest in radio Misi, Audio Tronic, Hi-fi, tape tonstruction, test, etc., Send your N O W raf-alnouo name and address and I 3p tor post and inclusion og e. on our regU|ar mailing list. 

AUTO 

RUBY 
Two waveband all TRANSISTOR car 
A new two waveband all transistor car radio that really breaks the quality/1 price barrier. Covers full med. and long wavebands with slide switch wave I change. Fully transistorised for superior sensitivity and reliability. Large I easy to grip controls. Illuminated dial. Externally adjustable aerial trimmer I ensures maximum output. Operating on all I2v. DC system. Negative or [ positive earth. Standard size 6jr(W) x 4f(D) x 2in. (H). Black with chrome | trim. Complete with speaker, baffle, mounting brackets and instructions. Fully guaranteed. 
GREAT VALUE £9'95 Post 25p. 

bsr McDonald 
MP 60 4 speed S ingle Play unit 
LASKY'S PRICE £12 SO 

post 35p with Plinth & Cover £I5'75 post 40p 
610 4 speed Automatic Turntable 
LASKY'S PRICE £15 45 

post 35p with Plinth ,& Cover £18-75 post 41 

510 4 speed Automatic Turntable 
LASKY'S PRICE £13 45 post 35p 

with Plinth & Cover £16-95 post 40p 
310 4 speed Automatic Turntable 
with Plinth & Cover £13-45 post 40p. 

LASKY'S PRICE £9 95 
post 35p I 

NEW MCDONALD 2I0 €°rr,pt«? package system- 4.spe?d mimchanger unit. Comp. vyith BSR 1 SC7M Stereo Ce £M -95 post 35p. 

SONYTFIVI 80301 SCOOP 
High performance 11 transistor Battery/Mains portabfe^dio 
This top quality solid state receiver is now avail- able from Lasky's at over 27% below the manu- facturer's list price making it without a doubt the SCOOP of 1971J Look at these outstanding features. Covers MW, LW and FM (VHF), 11 transistor circuit for high sensitivity and stability. Powerful output to 5" P.M. Dynamic speaker. AFC for drift-free VHF reception. Push button wavechange selectors and tone control. Three power sources—9v battery (Ever Ready PP9 or equiv.), household mains or car battery with adaptors. Dial light for use in the dark. External Jacks for earphone, tape recording, external power input and car aerial. Ultra modern styling and superb finish with padded leatherette covered cabinet for superior sound. Chrome trim, strong carrying handle. Technical Spec.: Freq. range FM 67-108 MHz, LW ISO-lSSkHz, MW 530- 1,605kHz, Circuit: II transistors, 7 diodes. Directional telescopic aerial for FM, internal ferrite bar for LW /MW. Size; 9| (w)x8-i\ (h)x34- (d). Complete with earphone and battery. 
LIST price £2975 LASKY'S PRICE £21 '50 
Optional extras: AC-90E AC adaptor £4 00; DCC-128 stabilised car battery cord £6 00. Post FREE if bought with radio.  

"SPEAKER SCOOPi 12' TANDBERG HTI20-4 j Superb bass woofer specially made by Goodmans for Tandberg, SPEC: 12" paper cone. Voice coil I Tin. 4Q impedance. Gap flux 15,500 gauss. Power handling 20W. Fundamental resonance 30Hz.   

Branches The Home of High Fidellly 
207 EDGWARE ROAD, LONDON. W.2 Teh 01-723 3271 32-45 TOTTENHAM CT.RD., LONDON. W.l Tel: 01-580 2573^ . . » i o-i /o/ n/nr OpenatldQU.VQ.in.-bp.m.MondoyloSotufday rVA 
oS™ i8r NEW CITY BRANCH NOW OPEN & 
152/3 FLEET STREET, LONDON, E.C.4 Teh 01-353 2833 109 FLEET STREET, LONDON. E.C.4 Teh 01-353 5812 v 
Open oil day Thuisdoy, early closing I p.m. Saiurday Open all dayThursdQy.early dosmgl p.m. Saturday 
ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON. El 2BN Tel; 01-790 4821 
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Train for tomorrow's world in 

Radio and Television at The 

Pembridge College of Electronics 

Your first day on Television: 

Tth September, 1971 
This is your opportunity to train 

as a television and radio 
engineer on our full-time 

2 year College Diploma Course. 
That is the way to get into a 

rapidly growing industry with 
a tremendous demand for 

skilled technicians. You will be 
given theoretical and practical 

instruction on colour 
television receivers, following a 

syllabus specially designed 
to cover the new City and 

Guilds Radio, Television 
and Electronic 

Technicians' Course. 

Minimum entrance 
requirements are Senior 
Cambridge or 'O' Level, 

or equivalent in 
Mathematics and 

English. 

Complete the coupon 
below and we will 

send you the details 
about training for 
an exciting, new 

career. 

• >- 

To: The Pembridge College of wm 
Electronics, (Dept. pw.3 ), h 
34a Hereford Road, London, S 
W2 5AJ. H 

Please send, without obligation, details 
of the Full-time Course in Radio, 
Television and Electronics. 

NAME 
ADDRESS 

WICKS 
FOR 
BARGAINS 

E.A. STEREO AMPLIFIER: 
5 watts per channel: In attractive 
afrormosia veneered sleeve. Controls: 
On-off volume; Bass: Treble: 
Balance: Selector; Headphone Jack. 
Ceramic or Magnetic PU, Radio and 
Tape Inputs: Tape output and 
speaker output. Fully guaranteed 12 
months parts. 6 months free service. 
Size 14|"W x 9|"D x 45"H approx. 
fiW-SS inc. post 

CARTRIDGES 
Sonotone 8TAHC dia. Rec. Price 
£4-10. Our Price £1 -99 
Shore M3DM (Rec. Price £7 41) Our 
Price £4-87. 
Shure M55E (Rec. Price £12-97) 
Our Price £9 50. 
Goldrina 800 (Rec. Price £13 00 
Our Price £7-50. 
Goldrlng 80$ H (Rec. Price £10-69) 
Our Price £6-99. 
P 4 P 18p any type 

Guaranteed all 
brand new best 
quality goods. 
SSo rubbish. 
Mail order only. 
By return Post 
service. 
All enquiries 
SAE please. 

3 WAY SPEAKER SYSTEM: 
8" twin cone Bass speaker and 3" 
tweeter, fitted in extremely elegant 
teak veneered cabinet. Size ; ISt'H x 
1U"W x 10"D. 8 ohms handle 10 watts. 
£7-50 inc. Carr. 
GARRARO OFFERS 
Garrard SP25 Mk III (Rec, Price 
(£16-44) Our Pries £11 -25. Carr. & 
ins. 50p, 
Garrard SP2S Mk III ready wired in 
beautiful teak plinth with tinted perspex 
cover. (Fitted with 5-pin DIN plug or 
phono piuas--state choice) (Rec. 
Price £23-79). Our Price £16. Carr. & 
Ins. 75p. 
Or with choice of fitted cartridges. 
SPSS Mk Ill/Sonotone fTAHC (Rec, 
Price £27-89) Our Price £18. Carr. & 
Ins, 76p. 
SP2S Mk lli/8hur« M3DM (Rec. 
Price £31 62) Our Price £20. Carr. & 
Ins. 75p. 
SP25 Mk ill/Goldring 6880 (Rec. 
Price £36-79) Our Price £21. Carr, & 
Ins. 75p. 
SP25 Mk Ill/Shure MSSE (Rec. Price 
£38-76) Our Price £21. Carr. & ins. 73p. 
Note! Garrard SL65B (Automatic 
Changer version of SP25 Mk III) 
alternatively supplied—please add 
£3 to above prices. 
Garrard AP76(Rec. Price £28-88) 
Our Pric - £29-85. Carr. 4. Ins. 50p. 
Garrard AP7S ready wired in beautiful teak piinth with perspex cover (fitted 
with 5 pin DIN or Phono plugs). 
Please state choice. (Rec. Price £40-88). 
Our Price £27. Carr. 4 Ins. 75p. 
OR WITH CHOICE OF FITTED 
CARTRIDGES. 
Garrard AP7S/Shure M3» (Rec. 
Price £48-29) Our Pries £30-SS. 
Carr. 4 Ins. 75p. Garrard AP78/Shure 
MSSE (Rec. Price £53-85). Our Price 
£33-35. Carr. 4 Ins. 75p. 
Garrard AP76 Goldring G£99 (Rec. 
Price £53 85) Our Price £33 33. Carr. 
4 ins. 75p, 
Garrard 2025TC fitted with stereo/ 
mono cartridge. £8-99. Carr. Paid. 
TEAK PLINTH & PERSPEX COVER 
Ready cut to take 2025TC, SP25 111, SL65B 
available at £4 99. Carr. 4 Ins. 35p. 

SERVICE 
SHEETS I.OOO's on all makes T.V.'s, Radios, Tape Recorders, Record Players. 13p incl. post. Please state mode!. Cheques & open P.O's returned if sheets not available. 
HI Ff 
STEREO 
HEADPHONES 
(Value £5 00) Only £2-25 inc. post. 
SPEAKER 
CLOTH Best quality. Width 36'. Under half price at 55p per yd. Black with gold fleck, will blend with any room setting. End of stock line, yds and yds must go. 
PLUGS, 
SOCKETS 
AND LEADS. 
Phono plugs: 3p each 30p per dozen. 2 pin Din spkr. plugs lOp each. 3 pin Din plugs. ISp each 5 pin Oln plugs. 13p each. 5 pin Din sockets (chassis) 7p each. Stereo Jack Sockets elect 13p each. Phono sockets (chassis) 2 way 3p; 3 way 4p: 4 way 5p. 6ft. stereo lead 5 pin Din to open end. 45p 6ft. stereo lead 2 phono to open end. 37p 12ft. spkr. lead 2 pin Din to open end. 40 p. Please add P & P 5p. 
160 Mixed 
Resistors 
i watt 10% all best quality (no ex govern- ment) 40p. 
POTS 100K x 100K tins & Logs, stereo. 35p inc. post. 100K DP switch stereo, log. 45p Inc. post, 50K single Balance. 15p inc. post. 
4 B.A. BRASS 
HUTS 50 for 25p inc. post. 

SPEAKER 
CABINETS 
Attractively veneered 
in afrormosia, black 
front. Size approx. 
7i"W x 9i"D * 4i"H. 
Ready cut to take 
8" x 5" speaker. 
£1 99. P. 4 P. 12p. 
extra. 

D. T. WICKS & CO. 
Colchester, Essex. 

49 North Station Rd, 
Tel: (0206) 78807 
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Number 20 The Motorola MC 1335P FM/TV Tuning Indicator 

TUNING indictors for standard a.m. radios are 
very simple; the receiver generally incorpor- 
ates an automatic gain control system, which 

monitors the mean amplitude of the incoming signal 
and by means of a voltage bias adjusts the gain of the 
i.f. stages to avoid overloading the detector. Any 
device which indicates visually the presence of this 
a.g.c. bias voltage is an effective tuning indictor. In 
the old days with valve radios, one simply applied the 
a.g.c. voltage to the grid of a miniature cathode ray 
tube; transistor sets may employ a buffer transistor 
driving an "S" meter or a lamp. A tuning indicator is 
more useful, but less simple with f.m. systems, such 
as that used in v.h.f. broadcasting or for the sound 
channel of 625 line TV, where the difficulty of accur- 
ate tuning should by now be evident to every viewer. 
It is precisely to cope with this problem that Motorola 
have introduced the MC1335P integrated circuit. 

First, an examination of the principle of operation 
of the unit. It is intended to function in a ratio 
detector circuit, which demodulates an f.m. signal by 
producing a voltage output dependent on the devia- 
tion of the applied frequency at any instant from the 
resonant frequency of the circuit. Since the frequency 
swings above and below the carrier frequency, it 

follows that when the circuit is correctly tuned to an 
incoming signal, the voltage produced by the ratio 
detector averages to zero, while any detuning pro- 
duces a standing d.c, potential, whether positive or 
negative. It follows that a circuit which identifies a 
null voltage will prove an acceptable f.m. tuning 
indicator. 

The circuitry on the MC1335P chip is illustrated 
in Fig. 1. It is evidently based on the differential 
amplifier principle, familiar by now from a number 
of examples already examined in this series of i.e. 
notes. It is followed by a Schmitt trigger, a circuit 
in which the output transistor is either saturated or 
cut off depending on the input conditions. At any 
time when the input is zero, the trigger is saturated, 
and a lamp in the collector circuit of the final transis- 
tor pair will light. The potential produced across the 
ratio detector by even a slight detuning will switch 
the trigger circuit, cutting off the collector current to 
the lamp. It must further be remembered that there 
is another condition in which the ratio detector will 
produce a null output, and that is when no signal is 

Fig. 1. With the transistors encircled, this circuit should help in 
following the operation of the MC1335P. 

Lamp out 08 
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750 750 Input 
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int SO \ Gnd 70 Bypass point SO 04 Noise inhibit input 
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being received. Some may prefer to operate the indi- 
cator in this mode, in which the lamp is extinguished 
as a station is approached, lighting again as perfect 
tuning is achieved. However, the designer of the 
circuit added a refinement which permits the extin- 
guishing of the lamp under "no signal" conditions 
also. When no station is tuned in, the 'front end" of 
the tuner and the i.f. amplifier stages will produce 
their own device noise, together with the inevitable 
random aerial noise. Since these effects are random, 
the effect on the ratio detector must result in a d.c. 
null output, but an r.m.s. a.c. value can still be 
applied to the noise level. If applied to pin 4 of the 
i.e., this a.c. will be rectified by the integral diodes 
and smoothed by the capacitance at pin 5, to produce 
a d.c. bias on the associated transistor. The trigger 
will be cut off and the lamp extinguished. In many 
cases, particularly in TV applications, the '"no signal" 
noise level will be sufficiently high to operate the 
inhibit circuit directly; higher quality audio systems 
will require a noise amplifier as shown in the practi- 
cal circuit of Fig. 2. Again, individual experiments 
may be necessary to determine how elaborate a noise 
amplifier is required; a single transistor stage may 
suffice, or alternatively one of the many general pur- 
pose integrated amplifiers for small signal applica- 
tions previously treated in these columns. 

Ratio detector 
-w- 
I 

do 
k-T v+ 

Lamp 
oAudio 

T 20k 2 -AAAr-o- 
— v+ MC1335P 

I 
Noise amp. 

10-7MHz trap 0-02 

I T. 

Fig. 2. A practical application of the MC1335P tuning indicator. 

The circuit will operate on h.t. supplies of up to 
20 volts, and the lamp should be chosen to draw a 
maximum of 40Ma at the applied d.c. voltage. This 
is because the saturated condition results in a col- 
lector voltage of under 1 volt at pin 8 of the i.e. For 
operation on battery supplies it is advisable to choose 
a lamp rated at about the battery voltage but with 
only that current rating which renders it effectively 
visible under operating conditions; when the lamp is 
extinguished the standby current drawn by the cir- 
cuit is approximately 5-5Ma. Finally, it may be noted 
that teachers and others interested in instrumenta- 
tion may find the device a useful null indicator for 
bridges and other experimental systems. The device 
is presented in a minature 8-pin dual in-line plastic 
package, pin 1 being identified by an index mark. The 
device is available from Jermyn Industries, Vestry 
Estate, Sevenoaks, Kent; or other Motorola stockists. 

Station Focus Six—continued from page 162 

the receiver can be fitted in. 
Front and back are hardboard, approximately 8 x 

65
8in. With apertures about S^in. in diameter cut 

in each piece, about Vn. clear of the bottom. The 
bottom is three-ply about 8 x 3in. with sides, also 
three-ply, 658 x S^in. All the pieces should be sand- 
papered smooth, and the edges checked. Dust them 
off before fixing them together. 

The meeting edges of front, back and bottom are 
smeared with a quick-setting adhesive and these 
pieces fixed together with a few small panel pins. 
When the adhesive is dry, a single piece of fabric 
about lOin. wide and 20in. long is glued on, so as 
to cover the outer surfaces, and overlap inside. 
Adhesive should be applied to the edges of the front, 
bottom and sides. The fabric is cut to suit at the 
corners, folded over inside, and glued here also. 

m 

This view shows the mounting arrangements of the ferrite rod aerial, 

The sides are varnished and allowed to dry before 
fitting them. The edges of the parts already assembled 
are spread with adhesive and the case placed on 
one end, with the sides in position, and left with a 
weight on top until the adhesive is hard. The carrying 
handle is a simple loop, fixed with screws. 

It is a good idea to check that the cabinet dimen- 
sions are correct before the final glueing together. 
Tack the sides and bottom together with panel pins 
as suggested but do not drive them right in. The 
completed set can be lowered into the framework 
and any adjustments made to ensure a good fit. 

Notes 
It was found that the brass rod of L3 projected 

at the front (Fig. 3 side), so a portion was cut off 
to clear the cabinet. The rod, with core, is completely 
unscrewed to do this, then replaced and locked 
with a nut. 

The receiver can be operated from a T^V battery 
such as the RD38, or a 9V supply from a PP9. The 
AD38 battery takes a non-reversible two-pin plug, 
and the PP9 requires battery clips. If lamp batteries 
are ever used they must never be connected with 
the wrong polarity. 

In use, it will be found that the "station focus" 
control is very helpful with m.w. tuning, especially 
at the h.f. end of this band, where many trans- 
missions can be heard after dark. This control has 
virtually no effect on 200kHz, where tuning with 
VC1/2 is easy. ■ 
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BI-PAK SEMICONDUCTORS 

SILICON RECTIFIERS— TESTED 
PIV 300mA. 7S0mA 1A 1.5A 3A 10A 30A 

50 4p 5p 5p 7p 14p 21p 47p 100 4p 6p bp l«p 16p 23p 75p 200 9p 8p 14p 20p 24p £1 400 e? 13p 7p 20p 27p' 37p£l-25 600 7p i6p 10p 23p 34p 45p £1-86 800 lOp L7p 139 2b9 37p 55p £2 1000 lip 2bp Ibp 30 p 46p 63p £2-50 1200 33p — 33p 57p 75p ~ 

NEW LOW PRICED TESTED S.C.U's 
PIV 1A 3A 7A I OA 16A 30A T05 T066 T066 T043 T048 

50 23p 35p 47 p 50 p 53p £1-15 100 25p 33p 53p bbp 63p £1-40 200 35p 37 p 57 p tilp 75p £1 60 400 43p 47p 67 p 7 bp 93p £1 75 600 53p 57p 77p 97p £1-25 800 63p 70p 90p £i'2U £1-50 £4 

3A POTTED BRIDGE RECTIFIERS. 200V. 50p 

TRANSISTOR EQUIVALENTS BOOK. A com- plete cross reference and equivalent book for European, American and Japanese Transistors. Exclusive to BI-PAK. 76p each. 

DUAL-IK-LINE LOW PROFILE SOCKETS 14 AND 16 Lead Sockets for use with Dual-in- Line Integrated Circuits. Price each Order No. 3-24 25-99 100 up TS01.4 14 pin type 33p 27p 25p TS016 16 pin type 43p 37p 34p 

2N2060 NPN SIL. I Sil. trans, suitable DUAL TRANS. CODE I for P.E. Organ. Metal D1699 TEXAS. | TO-18 Bqvt. ZTX300 , OUR PRICE 25p each | 5p each. Any Qty. 

TRIACS. 2A 6A 10A VBOM TO5 T066 T048 100 50p 63p fl 200 70p 90p £1-25 400 90p £1 £1-60 
VBOM—-Blocking volt- age in either direction. 

SILICON DIAC For use with Triacs BE100 37p each 
BRAND NEW TEXAS GERM. TRANSISTORS Coded and Guaranteed 
Pak No. EQVT. T1 8 2G371A OC71 T2 8 2G374 OC72 T3 8 2G3744A OC81D T4 8 2G3S1A OC8I T5 8 2G382T OC82 T6 8 2G344A OC44 T7 8 2G345A OG45 T8 8 2 0378 OC78 T9 8 26399A 2N1302 T10 8 2G417 AF117 All 50 p each pack. 

CADMIUM CELLS ORPl'2 43p ORP60, ORP61 40p each 

FREE One 50p Pack of your own choice free with orders valued £4 or over. 
SIL. G.P. DIODES 300m W 30 50p 40PIV (Min.) 100 £1-50 Sub-Min. 500 £5 Full Tested 1000 £9 Ideal for Organ Builders 

QIIPQ] PISlfQ NEW BI-PAK UNTESTED OUftn iHRO SEMICONDUCTORS 
Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. Pak No. U1 120 Glass Sub-min. General Purpose Germanium Diodes  5Op 
U2 60 Mixed Germanium Transistors AF/RF    sop 
U3 75 Germanium Gold Bonded Diodes sim. OAo, OA47  50p 
U4 40 Germanium Transistors like OC81, AC128  50p 
U5 60 200mA Sub-min. Sil. Diodes    SQp 
tJ6 30 Silicon Planar Transistors NPN sim. BSY95A, 2N706 50p 
U7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V  SQp TT8 50 Sil. Planar Diodes 260mA OA/200/202   60p 
U9 20 Mixed Volts 1 watt Zener Diodes  SQp 
Ull 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132 SQp 
U13 30 PNP-NPN Sil. Transistors OC200 & 28104   50p 1714 150 Mixed Silicon and Germanium Diodes   50p 
U15 25 NPN Silicon Planar Transistors TO-5 sim. 2N697  SQp 
U16 10 3-amp Silicon Rectifiers Stud Type up to 1,000 PIV .. SQp 
U17 30 Germanium PNP AF Transistors TO-5 like ACY17-22.... 50p 
U18 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV.... SQp 
U19 25 Silicon NPN Transistors like BC108       50p 
U20 12 1-5 amp Silicon Rectifiers Top-Hat up to 1,000 PIV .. 5Op 
1721 30 AF Germaniam alloy Transistors 2G3Q0 Ser. A OC71 .. 50p 
U23 30 Madt's like MAT Series PNP Transistors SQp 1724 20 Germanium Damp Rectifiers GJM up to 300 PIV  50p 
U25 25 300Mc/s NPN Silicon Transistors 2N708, BSy27   50p 
U26 30 Fast Switching Silicon Diodes like 1N914 Micro-min. .. 50p 
U28 Experimenters* Assortment of Integrated Circuits, un- tesfced. Gates, Flip-Flops, Registers, etc. 8 Assorted Pieces £1 
U29 10 1-amp SCR's T085 can up to 600 PIV CRSl/2o-600 . , £1 
U31 20 Sil. Planar NPN trans. low noise Amp 2N3707   50p 
U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18 50p 
U33 15 Plastic case 1 amp Silicon Rectifiers XN4000 series .... 50p U34 30 Sil. PNP alloy trans. TO-5 BCY26, 2S302/4  SQp 
U3d 25 811. Planar trans. PNP TO-18 2N2906   50p 
1733 25 Sil. Planar NPN trans. TO-5 BFY50/51/52     50p 
1737 30 Sil. alloy trans. SO-2 PNP, OC200 2S322  50p 
U38 20 Fast Switching Sil. trans. NPN 400 Mc/s 2N3011   50p 
U39 30 RF Germ. PNP trans. 2N1303/5 TO-5  50p 
U40 10 Dual trans. 6 lead TO-o 2N2060  50p 
U41 25 RF Germ, trans. TO-1 OG45 NKT72    SOp 
U42 i0 VHP Germ. PNP trans. TO-1 NKT667 AP117  50p 

: Code Nos. mentioned above are given as a guide to the type of device ; in the Pak. The devices themselves are normally unmarked. 

UNIJUNCTION 
UT46. Eqvt. 2N2646 Bqvt. T1S43. BEN3000 27p each 25-99 25p, 100 UP 20p 
NPN SILICON PLANAR 
BC107/8/9 lOp each, 50-99 9p. 100 up 8p each, 1,000 off, 7p each. Fully tested and coded TO-18 case. 

Sim. BSX21 and C407, 2N1893 FULLY TESTED AND CODED ND120, 1-24 17p each. TO-5 NPN 25 up 15p each. 
AD161 NPN AD162 PNP OUR LOWEST PRICE OF 63p PER PAIR. 

OUR PRICE i 

2N38I9   40p 2N3820   MPF105  
PRINTED CIRCUITS EX-COMPUTER 
Packed with semiconduc- tors and components. 10 boards give a guaranteed 30 trans, and 30 diodes, Our price 10 boards 50p+ lOp p. & p. 100 boards £3-}-30p p. & p. 
FULL RANGE OF ZENER DIODES VOLTAGE RANGE 2-33V. 
400mV (DO-7 Case) ISp ea. 1-5W (Top-Hat) 17p ea. 10W (SO-10 Stud) 25p ea. All fully tested 5 % tol. and marked. State voltage required. 

BI-PAK=L0W COST I.C's 

BI-PAK Semiconductors now offer you the largest and most popular range of I.C's available at these EXCLUSIVE LOW PRICES. TTL Digital 74N Series fully coded, brand new. Dual in-line plastic 14 and 16 pin packages. 

Description 
Quad 2-Input NAND GATE .. Quad 2-Input NAND GATE—OPEN COL LECTOR  ' HEX INVERTER   Triple 3-Input NAND GATE .. Dual 4-Input NAND GATE Single 8-Input NAND GATE .. Dual 4-Input BUFFER GATE BCD to decimal decoder and N.I.T. Driver BCD to decimai decode (TTL O/P) Dual 2-Input AND/OR/NOT GATE—expan able Single 8-Input AND/OR/NOT GATE—expan able Dual 4-Inpufc—expandable Single JK Flip-Flop—edge triggered .. Single Master Slave JK Flip-Flop Dual Master Slave JK Flip-Flop Dual D Flip-Flop  Quad Bistable Latch .. .. .. -■ Dual Master Slave Flip-Plop with preset and clear Four Bit Binary Adder  BCD Decade Counter  Divide by 12 4 Bit binary counter .. Divide by 16 4 Bit binary counter ., Dual Entry 4 Bit Shift Register 4 Bit Up-Down Shift Register 5 Bit Shift Register   

BP04 7404N BP10 7410N BP20 7420N BP30 7430N BP40 7440N BP41 7441N BP42 7442N BP50 7450N 
BP53 7453N 
BP60 7460N BP70 747ON BP72 7472N BP73 7473N BP74 7474N BP7o 7475N BP76 7476N 
BP83 7483N BP90 7490N BP92 7492N BP93 7493N BP94 7494N BP95 7495N BP96 7496N 
Data is available for the above Series of I.C's in booklet form price 124p each. 

Price a nd Qty. Prices 1-24 25-99 LOO up 
23p 20p 15p 
23p 20p 15p 23p 20p 15p 23p 20p 15p 23p 20p 15p 23p 2 Op 15p 23p 20p 15p 87p 77p 67p 87p 77p 67p 
23p SOp 15p 
23 p 2Gp 16p 23p 20p 15p 35p 32p 29p 35p 32p 29p 43p 40p 37p 43p 40p 37p 47p 45p 43p 
47p 45p 43p 87p 77p 67p 87p 77p 67p 87p 77p 67p 87p 77p 67p 87p 77p 67p 87p 77p 67p £1'I0 £1 00 90p 

GERM. POWER TRANS. 
Price Type each 

OC20     SOp OC22    SOp OC23   33p OC25     25p OC26   25p OC28 ."  40p OC29     40p OOSo     33p OC36   40p AD140  40p AD142.    40p AD149  43p 

D13D1 Silicon Unilateral switch SOp eack. A Silicon Planar, mono- lithic integrated circuit having thyristor electrical characteristics, but with an anode gate and a built-in "Zener" diode between gate and cathode. Full data and application cir- cuits available on request. 
EX-EQUIPMENT MULLARD API 17 transistors. Large can 4 lead type. Leads cut short but still usable, real value at 15 for 50p. 

AF239 PNP GERM. SIEMENS VHP TRAN- SISTORS. RF MIXER & OSC. UP TO 900 MHZ. USE AS REPLACEMENT FOK AF139-AF186 & 100's OF OTHER USES IN VHF, OUR SPECIAL LOW PRICE : 1-24 379 each, 25-99 34p each 100+ SOp each. 
SILICON HIGH VOLTAGE RECTIFIERS 10-Amp 3-K.V. (3000 P.I.V.) Stud Type with Flying Leads, 80p each. 

TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs"—out of spec, devices including functional units and part functional but classed as out of spec, from the manufacturers very rigid specifications. Ideal for learning about I.C's and experimental work. 
PAK No. PAK No. UIC00 12 X 7400N 50p UIC73 8 X 7473N SOp UlCOl 12 X 740IN 50p UIC74 8 X 7474N 50p U.IC02 12 X 7402N 50p UIC75 _ 8 X 7475N SOp UIC03 = 12 X 7403N 50p UIC76 = 8 X 7476N 50p UIC04 = 12 X 7404N SOp UIC80 — 5 X 7480N Sop UIG05 12 X 740oN 50p UIC82 X 7482N SOp UICIO 12 X 74I0N 50p UIC83 x 7483N SOp UIC20 12 X 7420N bOp UIC86 X 7486N BOp UTC40 12 X 7440N 50p UIC90 5 X 7490N SOp UIC41 5 X 7441AN SOp UIC92 X 7492N 50p LIC42 5 X 7442N 50p UTC93 5 X 7493N SOp UIC50 = 12 X 7450N 50p UIC94 = X 7494N SOp UIC51 = 12 x 7451N SOp UIC95 = 5 X 7495N SOp UIC60 = 12 X 7460N 50p UIC96 ■-= 5 X 7496N SOp UIC70 8 X 7470N 50p UICX1 25 X ASST'D 74,s £1-50 UIC72 = 8 X 7472N 50p 
Packs cannot be split but 25 as sorted pieces (our mix) is available as PAK UICX1. Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. 

RTL FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Epoxy case To-5 temp, range 150C to 550C .. .. 1-11 (jlL 900 Buffer   40p fjJj 914 Dual two-input GATE .. .. .. 40p IXL 923 J-K Flip-flop  53p Full data and circuits for IC's in Booklet form price 7p each. 

Qty. prices each 12-24 25-99 100 + 35p 33p 27p 35p 33p 27p 50p 47 p 45p 

LINEAR I.C's 
Type No. Case Leads Description Price 10° 1-24 25-99 BF201C—SL201C TO-5 8 G.P. Amp 63p 53 p 53p 45P BP701C—SL701O TO-5 8 OP Amp 63p 45 P BP702C—SL702C TO-5 8 OP Amp Direct O/P.. 63p 53p 45p BP702—72702 D.I.L. 14 G.P. OP. Amp (Wide Band) 53p 45p 40 P BP709—72709 D.I.L. 14 High OP Amp 53p 45p 40p BP709P—^A709C TO-5 8 High Gain OP Amp 53p 45 p 40 B BP741—72741 D.I.L. 14 High Gain OP. Amp (Protected) 75p 60p 50p jj.A703C—fzATOSC TO-5 6 R.F.—IP Amp 43p 70p 35p 27p TAA263 TO-72 4 A.P. Amp  60p 55p TAA293 TO-74 10 O.P. Amp 90p 75p 70p 

ALL PRICES IN NEW PENCE. 
Please send all orders direct to our warehouse and despatch department. 

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

Postage and packing add 7p. Overseas add extra for Airmail. Minimum order 50p. Cash with order please.   GIRO No. 388-7006 
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CHROMOSONIC SOUND 
OPERATED LIGHT 
DISPLAY This compact unit (size X 5J" x 3" high) is connected directly across the speaker output of an amplifier, it •will then convert audio signals into a spectacular three colour light display (500 watts light output each colour) Send S.A.: for further details. £ I ft 50 & 
Mtase call m No. II for demontlrations. ^ ■ O. Jw 

BARGAIN COMPUTER BUMPER 
BOARDS 

Many Resistors, Con- densers, Diodes and Transistors (minimum of. 4 transistors on each hoard). 
5 BOARDS FOR 120p. Post Free. 

£ 

scos STETHOSET Used but in good condition. For per- sonal listening and monitoring with tape recorders, transistor sets and record players. 200 ohm DC resistance. 5 ft. lead. 30p. Postage 8p. 

CRESCENT 

RADIO LTD 
11 & 40 MATES R0 
LONDON N22 6TI 

888-3206 

PLEASE NOTE PRICES IN DECIMALS 

MAIL ORDER DEPT. No. il HAYES RD, L LONDON A 
V N22 / \ 6TL # 

M.I. n 

TRANSFORMER 
SCOOP 

Primary 220, 250 v. fused. Secondary, 330 v. at 50mA. O-Sv a-t 1 amp. Overall size 2f x 2*" x I high. 
63p r4

hV,L,p. 

0«r v branch i 
13 SOUTH HALL, 
EDMONTON GREEN, 
EDMONTON, N.9 

Phone 01-803-l(i85 
Carrying an ever in- creasing stock of com- ponents, electrical, surplus and HI-FI 

CHROME TV STAND 38 x 8J- x IQin. high. This modem design TV Stand would make an ideal base for a coffee table and is a bargain at I63p. Post 25p 
. MOTORilated up to 11,5 volt 7^11 * 400mA. Size 1|-' long, dia. Shaft -fc" long Post -rV dia, 3p 

SOLID STATE BLOCK MODULES 
Phoho pre-amp E1311 input 100k: gain 38 dB max out 3 volt: max input SOmV7. Tape pre-amp as above E13I3. Power amn El314 input 1,000 ohms gain 20dB 300mW. Organ tone osc E1315 tone freq. 200-Ik, Hz output 80 mW. ah a Dove modules 9 volt. Dual flasher EI318 flash time 1-4 sees power 6 volt. Lamp Ov loOmA. All at £1.25 P. & P. lOp 

LIGHT DIMMER 
The unit comes complete with MK Ivory Front Plate and Control Knob, when used in place of Light Switch it will control your room lighting from, off to full brightness. Power— up to 300 watts inteference suppressed 

£2.75 
+p.&p. 

8p. 

SHELF UNIT Two teak finish shelvt size 28" 
:fe^ 

black frame (overall deep). This unit is wall mounting. ...... _ 

TUAC 0 True 100 watts output 0 Studio switch, for lower power work, but with same ER tone. LMPUFIEK 0 Over 30dB cf treble boost and lull bass response. 0 Full power — four ohms 0 10-30,000 Hz response ideal for bass guitar work 0 Negligible distortion right up to full output Price £39.00 Postage 5Op FULL 12 MONTH GUARANTEE ,   

COMPONENT CENTRE 8" x 6" one sided printed circuit board lOp each BYiOO type rectifier 800 piv 75 OuiA 18p each 4-pin transistor holders .. .. 3p each 3i' 80 ohm loudspeaker .. .. 30p each 8 ohm loudspeaker .. .. 33p each 31" 25 ohm loudspeaker .. .. 28p each IJ2 battery holders (blue plastic) ., 5p each 10 ohm w/w pots .. .. 13p each OC8I double heat clips .. .. 3p each Tape recorder rev. counters . . 25p each Please include P. & P. 

ip- '-v STEREO •1 ■ ' HEADPHONES - All Types 8 ohm 8H650.. .. £3.38 DH02S Tilus. .. £2.98 SDH7D .. £4.00 (42322-with volume controls on each ear £6.50 SDH205V-6ood quality with volume controls £8.50 PoKtage~20p on all types. 

changeover. All New and Boxed. 30p. 
FLICK 
SWITCHES 

250 volt 3A. Single Pole on- off. 11" nylon Toggle. I8p 
Phis Postage op 

250p. 
DWELL 
TIME 
UNIT 
small units contain he following compo- nents: 700 ohm DPDT relay with base, 1/xF 'j50v. paper, O-OItiF 400v. paper, SOpiF 35v. electrolytic, 3 diodes OC200 transistor, a 2N"2926 type transistor unmarked, a skeleton pre-set pot, 4 pin din plug & skt,, 4 loot of 4 core screen. All housed in a small neat metal box. Can be made into many timing devices. +F- P- 8P  4,1 p 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM. LONDON. N.W.l 
THE VALVE SPECIALISTS Telephone 01-722 9090 
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Super IC-12 

»!iSi 

High fidelity Monolithic Integrated Circuit Amplifier 

Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi-Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 
1. Higher power. 
2. Fewerexternal components. 
3. Lower quiescent consumption. 
4. Compatible with Project 60 modules. 
5. Specially designed built-in heat sink. 

No other heat sink needed. 
6. Fulloutputinto3,4,5or8ohms. 
7. Works on any voltage from 6 to 28 volts 

without adjustment. 
8. NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(12 watts peak). 

Frequency Response 5 HztolOOKHzi 
IdB. 

Total Harmonic Distortion Less than 
1%. (Typical 0.1%) at all output powers 
and ail frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 
Power Gain 90dB (1,000,000,000 times) 

after feedback. 
Supply Voltage 6 to 28 volts (Sinclair 

PZ-5 or PZ-6 power supplies ideal). 
Size 22 x 45 x 28 mm including pins and 

heat sink. 
Input Impedance 250 Kohms nominal. 
Quiescent current 8mA at 28 volts. 
Price; includingFREE printedcircuitboard 

for mounting. £2.98 Post free 

With the addition of only a very few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitable for use with pick-up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project 60 range 
such as the Stereo 60 and A.F.U. may be 
added. The comprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

Sinclair Radionics Ltd., London Rd, St. Ives 
Huntingdonshire PE17 4HJ 
Telephone St Ives (048 06) 4311 iincfeir- 

169 



Sinclair Project 60 
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the world's most advanced high fidelity modules 

Sinclair Project 60 presents high 
fidelity in such a way that it meets every 
requirement of performance, design, 
quality and value and now that the re- 
markable phase lock loop stereo FM 
tuner is available, it becomes the most 
versatile of high fidelity systems. With 
Project 60, it is possible to start with a 

modest mono record reproducer and 
expand it to a sophisticated stereophonic 
radio and record reproducing system of 
fantastically good quality to hold its own 
with any other equipment, no matter how 
expensive. Project 60 is a unique high 
fidelity module system where compactness 
and ease of assembly are combined with 

System The Units to use together with Cost of Units 
A Simple battery 

record player 
Z.30 Crystal P.U., 12V battery 

volume control 
£4.48 

B Mains powered record 
player 

2.30, PZ.5 Crystal or ceramic P.U. 
volume control etc. 

£9.45 

C 20+20 W. R.M.S. stereo 
amplifier for most needs 

2 x Z.30s, Stereo 60, 
PZ 5 

Crystal, ceramic or mag. 
P.U., most dynamic 
speakers, F.M. tuner etc. 

£23.90 

D 20+20 W. R.M.S. stereo 2xZ.30sf Stereo 60, 
amplifier with high PZ.6 
performance spkrs. 

High quality ceramic or 
magnetic P.U., F.M. Tuner. 
Tape Deck, etc. 

£26.90 

E 40+40W. R.M.S. de- 
luxe stereo amplifier 

2 x Z.SOs, Stereo 60 
PZ.8, mains trsfrmr 

As for D. £34.88 

F Outdoor P.A. system Z.50 Mic., up to 4 P.A. speakers 
controls, etc. 

£5.48 
G Indoor P.A. Z.50, PZ.8, mains 

transformer 
Mic., guitar, speakers, etc., 
controls 

£19.43 

H High pass and low pass 
filters 

A.F.U. C.DorE £5.98 

J Radio Stereo F.M. Tuner C. D or E £25.00 

circuitry that is far in advance of any other 
manufacturer in the world. Thus it is 
extraordinarily easy to assemble any 
combination of modules using nothing 
more complicated than the simplest 
of tools, and you certainly do not have 
to be experienced to build with complete 
confidence. The 48 page manual free 
with Project 60 equipment makes every- 
thing easy and you can house your 
assembly in an existing cabinet, motor 
plinth, free standing cabinet or virtually 
any arrangement you wish. Once you 
have completed your assembly you will 
have superlatively good equipment to 
give you years of service and enjoyment. 
You will have obtained superb value for 
money because Project 60 is the best selling 
modular system in Europe and can there- 
fore be produced at extremely competitive 
prices and with excellent quality control. 
Sinclair Radionics Ltd., London Road, St. Ives. 
Huntingdonshire PE17 4HJ, 
Tel; St. Ives (048 06)4311 
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Z.30&Z.50 
power amplifiers 

The Z,30 and 2,50 are of advanced design 
using silicon epitaxial planar transistors to 
achieve unsurpassed standards of performance. 
Total harmonic distortion is an incredibly low 
0.02% at full output and all lower outputs. 
Whether you use Z.30 orZ.50 amplifiers in your 
Project 60 system will depend on personal 
preference, but they are the same size and may be used with other units in the Project 60 
range equally well. 
S P E CI Fl CAT IONS/'Z50 units are inter- 
changeable with Z.30s in all applications). Power Outputs Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 20 watts R.M S, ir.to 3 ohms using 30 volts. Z.50 40 watts R.M S. into 3 ohms using 40 volts; 
30 watts R.M.S. into 8 ohms, using 50 volts. Frequency response: 30to 300 000 Hz±1dB. Distortion; 0.02% into 8 ohms. Signal to noise ratio: better than 70dB un- weighted. Input sensitivity: 250mV into 100 Kohms. For speakers from 3 to 15 ohms impedance. Size 3^ x 2ix ^ in. Z.30 Built tested and guaranteed with circuits and 
instructions manual £4 4g 
Z.50 Built, tested, and guaranteed with circuits and instructions manual. £0 4g 
Power Supply Units 

Designed specially for use with the Project 
60 system of your choice. 
Illustration shows PZ.5 to left and PZ.8 (for use 
with Z.50s) to the right. Use PZ.5 for normal 
Z.30 assemblies and PZ.6 where a stablised 
supply is essential. 
PZ-5 30 volts unstabiHsed £4.98 P Z - 6 35 volts stabilised £7.98 PZ-845 volts stabilised 
(less mains transformer) £7.98 PZ- 8 mains transformer £5.98 

Guarantee 
If within 3 months of purchasing Project v50 modules directly from us. you are dissatisfied with them, we will refund your money at-once. Each module is guaranteed to work pe fect/y and should any defect arise in normal use we will service it at 
once and without any cost to you whatsoevei provided that it is returned to us within 2 years of the 
purchase date. There will be a small charge for service thereafter. No charge for postage by surface mail. Air-mail charged at cost 

Stereo 60 
pre-amp/control unit 

«•«« 
Designed for the Project 60 range but suitable 
for use with any high quality power amplifier. 
Again silicon epitaxial planat transistors are 
used throughout, achieving a really high 
signal-to-noise ratio and excellent tracking 
between channels. Input selection is by means 
of push buttons and accurate equalisation is 
provided for all the usual inputs. 
SPECIFICATIONS 
Input sensitivities; Radio-up to 3mV. Mag. p.u. 3mV: correct to R.I. A.A, curve ± 1dB;20 to 25,000 Hz. Ceramic p.u.-upto 3mV: Aux-upto 3mV. 
Output: 250mV 
Signal-to-noise ratio: better than 70dB. 
Channel matching: within IdB. 
Tone controls: TREBLE-)- 15 to —15dB at lOKHz; BASS + 15 to—15dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. 
Size; 8^ x Hx 4 ins. 
Built, tested __ __ ^ and guaranteed. £9.98 

Active Filter Unit 

For use between Stefeo 60 unit and two Z.SQs 
or Z.50s, and is easily mounted. It is unique in 
that the cut-off frequencies^ are continu- 
ously variable, and as attenuation in the 
rejected band is rapid (12dB/octave}, there is 
less loss of the wanted signal than has 
previously been possible. Amplitude and 
phase distortion are negligible. The A.F.U is 
suitable for use with any other amplifier system. 
Two stages of fiitenng are incorporated- 
rumble (high pass) and scratch (low pass). 
Supply voltage - 1 5 to 35V. Current - 3mA. 
H.F, cut-off (-3dB) variable from 28kHz to 
5kHz. L.F cut-off (-3dB) variable from 25Hz 
to 100Hz. Distortion at 1kHz (35V. supply) 
0.02% at rated output. 
Built, tested 
and guaranteed £5.98 

Stereo FM Tuner 

MLJUMLJ 1 

first in the world to use the 
phase lock loop principle 
Before production of this tuner, the phase lock 
loop principle was used for receiving signals 
from space craft because of its vastly improved 
signal to noise ratio over other systems. Now, 
for the first time, the principle has been 
applied to an FM tuner with fantastically good 
results. Other original features include vancap 
diode tuning, printed circuit coils, an I.C. in the 
specially designed stereo decoder and squelch 
circuit for silent tuning between stations. 
Sensitivity is such that good reception be- 
comes possible in difficult areas. Foreign 
stations can be tuned in suitable conditions 
and often a few inches of wire are enough 
for an aerjal. In terms of a high fidelity this 
tuner hes a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 
rotated, a panel indicator lighting up as the 
stereo signal is tuned in. This tuner can also be 
used to advantage with any other high fidelity 
system. 
SPECIFICATIONS: 
Number of transistors: 16 plus 20 in I.C. 
Tuning range: 87,5to 108MHz Capture ratio: 1.5dB Sensitivity: 2^V for 30dB quieting: for full limiting. Squelch level :20mV. A.F.C. range: ±200 KHz Signal to noise ratio: >65dB Audio frequency response; 10Hz—15KHz (±1dB) Total harmonic distortion: 0.15% for 30% 

modutation Stereo decoder operating level ;2^V Pilot tone suppression : 30dB 
Cross talk: 40dB I.F. frequency: 10.7 MHz Output voltage: 2 x 150mV R.M.S. Aerial Impedance: 75 Ohms Indicators: Mains on: Stereo on; tuning indicator Operating voltage: 25-30VDC Size: 3.6x1,6x8.15 inches: 91.5x40x207 mm 

Price: £25 built and tested. Post free 

To: SINCLAIR RADIONICS LTD LONDON R0 
Please send 

AO ST. IVES HUNTINGDONSHIRE PE17 4HJ 
Name 

Address 

for which i enclose casb/cheque/money order. 
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Sinclair Q16/Micromatic 

Q16 High fidelity loudspeaker 

The Q16 employs the well proven, acoustic 
principles specially developed by Sinclair 
in which a special driver assembly is 
meticulously matched to the characteristics 
of the uniquely designed cabinet. In re- 
viewing this exclusive Sinclair design, 
technical journals have justly compared 
the Q16 with much more expensive loud- 
speakers. Its shape enables the Q16 to be 
positioned and matched to its environment 
to much better effect than is the case with 
conventionally styled enclosures. A solid 
teak surround with a special ail-over 
cellular foam front is used as much for 
appearance as its ability to pass all audio 
frequencies without loss. 

This elegantly designed shelf mounting 
speaker brings genuine high fidelity within 
reach of every music lover. 

Specifications: 

Construction: Special sealed seamless 
sound or pressure chamber with internal 
baffle. 
Loading : up to 14 watts RMS. 
Input Impedance: 8 ohms. 
Frequency response: From 60to 1 6,000" 
Hz. confirmed by independently plotted B 
and K curve. 
Driver unit: Special high compliance unit 
having massive ceramic magnet of 11,000 
gauss, aluminium speech coil and special 
cone suspension for excellent transient 
response. 
Size and styling : 9§ in. square on face x 
4f ih, deep with neat pedestal base. Black 
all over cellular foam front with natural solid 
teak surround. 
Price £8.98. 

Britain's smallest radio 

Considerably smaller than an ordinary box 
of matches, this is a mufti-stage AM 
receiver brilliantly designed to provide 
remarkable standards of selectivity, power 
and quality for its size. Powerful AGC 
counteracts fading from distant stations; 
bandspread at higher frequencies makes 
reception of Radio 1 easy. The plug-in 
magnetic earpiece provided, matches the 
Micromatic's output to give wonderful 
standards of reproduction. Everything 
including the special ferrite rod aerial and 
batteries is contained within the minute 
attractively designed case. Whether you 
build a Micromatic kit or buy this amazing 
receiver ready built and tested, you will find 
it as easy to take with you as your wrist 
watch, and dependable under the severest 
listening conditions. 

Specifications: 

Size: 36 x 33 x 13 mm (1.8x1.3 x0.5 in.) 
Weight; including batteries,, 28.4 'gm 
(1 oz.) 
Case: Black plastic with anodised 
aluminium front panel and spun aluminium 
dial. 
Tuning: medium wave band with band- 
spread at higher frequencies (550 to 
1,600 KHz). 
Earpiece; Magnetic type. 
On/off switching: By inserting and 
withdrawing earpiece plug. 
Kit in pack with earpiece, case, instructions 
and solder £2.48. 
Ready built, tested and guaranteed, with 
earpiece £2.98. 
Two Ma!lory Mercury batteries type 
RM675 required from radio shops, 
chemists, etc. 

& 

• • • ••* 

To: SINCLAIR RADIONICS LTD LONDON RO 
Elease send 

AD ST. IVES HUNTINGDONSHIRE PE17 4HJ 
Name 
Address 

for which ! enclose cash/cheque/money order PW671 

Sinclair Radionics Ltd., London Rd, St. Ives 
Huntingdonshire PE17 4HJ. 
Telephone St. Ives (048 06) 4311 

iir-idair- 
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STEPHENS 

ELECTRONICS, 
P.O. BOX 26, 
AYLESBURY, BUCKS. 

SEND S.A.E. FOR LISTS 
GUARANTEE 

Satisfaction or money 
refunded. 

GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE 
I YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS' ON OTHERS 

AZS1 AZ50 CBLI CBL31 CY31 BAF91 DAP96 DF91 DF96 DK91 DK96 DL92 DL94 DL96 DM70 DY86/7 DY802 E55L 

BAF42 
EBC41 EBC81 EBC90 EBF80 EBF83 
EB91 EC53 EC86 B088 EC90 B092 
ECC81 ECC82/3 42 ECC84/5 42ip   66p 62ip 

5 Op 
86p 35p 41p 41p 46p 45p 57^p 57fp 37 |p 37|p 46p 32iP 40p 42IP £2-75 40p £4 50 86p 52|p 60p 55p 47ip 

3 Op 32|p 47|p 40p 

ECF86 ECH3S ECH42 ECH81 ECH83 ECHS* ECLBO EOL82 BCL83 ECL86 ECLL800 

EF91 EF92 EP93 EF94 EF95 EF183 EF184 E280P EF800 EP804 BF811 EL34 EL36 EL41 EL42 EL81 EL83 EL85 EL86 EL90 EL9I EL95 EL360 

47iP 55p 67|p 68p 51p 40p 47|p 40p 49p 57|p 49p 
£150 52 Ip 40p 50p 41p 86p 40p 42ip SOp 47|p 77|p 62|p 66p 36p £210 £1 00 £100 75p 52|p 47|p 55p 57|p SOp 41p 42|p 42ip 32|p 25p SOp £115 

EL803 85p PC085 42ip PY83 EL821 55p PCC88 70p PY88 ELL80 75p PCC89 61p PY500 EM:34 80p PC0189 eip PZ30 BM71 82 Ip PCF80 Sip QQU02-6 EM80 40p PCF82 52ip QQI703-1 EMS I 42ip PCF84 47ip EM84 37ip PCF86 81p QV03-12 EM87 55p PCF200/1 Sip E19 BN91 38ip PCF801 61p R20 EY6I 40p PCF802 6Xp S1721 SO A EY80 45p PCP805 65p TT21 BY81 40p PCP806 61p TT22 EY83 55p PCF808 87ip U18/20 EY86 40p PCH200 70p U20 BY87 42|p PCL82 51p U25 EY88 42|p PCL83 61p 1726 EZS5 27ip PCL84 61p U3I EZ40 45p PCL85 52| 1737 EZ41 45p PCL86 61p 1750 EZ80 27ip PD600 £1-621 1752 EZ81 27 Ip PFL200 74p 1776 BZ90 25p PL36 64p 1778 GS10C £500 PL38 90p U191 GY501 SOp PI81 51p 62ip X7201 GZ30 87Jp SOp PI81A 17281 GZ31 PL82 36p 17282 GZ32 47ip SOp PISS 51p 17301 GZ33 PL84 41p U403 GZ34 5Sp PI500 82ip 17404 HK90 32iP PL504 SSp 17801 HL92 86p PL505 £1 45 I7ABC80 HL94 40p PL508 £100 UBF89 KT66 £1-871 PL509 £1-64 I7BC41 KT88 £188 PL802 SSp 170085 N78 £105 PL805 SSp X7CH42 PABC80 40p PY33 621 p XJCH81 
PC86/8 61p PY80 82ip TJCL82 
PC95 PY81 41p I7CL83 38p 

41p PY800 41p UP4i/2 PC97 PY80I 41p 17P80/6 PCC84 46p PY82 SSp 1 17F89 

50p 4ip £1 00 

75p 76p £2 40 £2 50 67 Jp 87ip 75p 75p 46p £1 60 
85p 25p 75p 35p 40p 40p 67|p 50p 87|p £100 62 Ip 40p 49p 46p 69p 64p 61p 61p 56p 87|p 41p 

UL41 UL84 XIM80/4 UY41 UY85 U25 1736 17191 17193 17301 W729 Z759 OA2 OAS OB2 OB3 OC3 OD3 
3V4 5R4GY 6U4G 5174GB 5V4G 5Y3GT 5Z3 524GT 6/30L2 6AB4 6AF4A 6AG7 6AH6 6A18 6AK5 6AE6 6AL3 6AL5 6AM6 6AM6 6AQ5 6AQ6 

57ip 55p 46p 40p 34p 76p 75p 72|p 41p 85p 56p £1-22| 32|p 45p 

45p 40p 75p 82|p 47|p 37|p SOp 2flp SOp 57|p 42 ip 16p 25p 22ip 821 p SOp 

6AS7G 6AT6 6A176 6AU6 6BA6 
29p SOp 47ip eop 42ip 42ip SOp 35p 42ip 40p 25p 75B 9Sp 82|p 

OBJO 6BK7A 6BL8 6B3Sr5 6BN6 6BQ5 6BK.7 6BB8 6BW6 6BW7 6BX6 6BZ6 6C4 6C5GT 6CD6G 6CA4 6GA7 6CBC 60D6GA £115 6GG7 6CH6 6CL6 6CW4 6CY5 6CY7 

£1-40 27ip 52|p 27ip 

6DC6 6DK6 6DQ6B 

SOp 62 Jp 40p 60p 40p 67ip 42ip eop 76p 65p S2iP 

6EJ7 SSp 80p 6SS7 32ip 6EW6 6SL7GT 32|p 6F1 70p 6SN76T 30p OFS 40p 6SQ7 4 Op 6F6G 25p 6SR7 37ip 32|p 6F11 32ip 6T8 6F12 22 |p 6U46T 82|p 6F13 35p 6X78 35 p 6F14 60p 6V6GT 32ip 6F16 65p 8X4 25p 6P18 40p 6X5GT 27|p 6F22 33ip 6X8 65p 6F23. 77|p 6Y6G 60p 6F24 67|p 7Y4 60p 6F25 76p 9BW6 42|p 6F26 35p 10C2 SOp 6F28 70p 10DI 40p 6F29 32ip 10D2 40p 6F30 36p I0P1 SOp 8J4 47|p 10F9 50p 6J5GT 30p 10F18 40p 6J7 42ip 10L1 40p 6K6GT SOp 10LD1I 55p 6K7 321 p 10P13 55p 6K8G SOp 10P14 £1 00 6K23 6K25 646GT 
SOp 75p 45p 

12AB5 13AC6 SOp 37ip 
6L7 32ip 12AD6 37|p 6L18 SOp 12A15 40p 6LD20 6N7GT 6P1 6P25 

32 |p 35p 60p £105 62|p 

12AQ6 12AT6 12AU6 
40p 25b 75p 

6P28 12AV6 SOp 6Q7 37ip 12AV7 45p SOp 6R7G SSp 40p 65p 37ip 
12AX7 

6S4A 12AY7 87ip 
6SA7 12B4A 50p 
6SG7 32ip 12BA6 32ip 6SJ7 37|p 12BA7 32|p 1 

12BE6 32 ip 12BH7 82 IP 12BY7 50p 12K5 SOp 12K7GT SSp 12Q7G 25p 25p 12SC7 12SG7 35p X2SH7 25 p 12837 25p 12SK7 40D 12SL7GT 40p 12SN7GT 40p 12SQ7 40p 12SR7 321 p 1487 SOp 20D1 45p 20LI £1 00 •20P1 SOp SOp 20P3 20P4 £1-00 20P5 £100 25C5 45p 25L6GT 37|p 2524G SOp 25Z6GT 50p 30A5 40p 30AE3 40p 30C16 75p 30C17 SOp 30C18 75p 80F5 85p 30FL1 75p 92ip 30PL2 S0FL13 SOp aOFL14 77ip 30LI 45p 30L15 85p 30L17 85p 30P12 SOp 30P18 SSp 30P19 75p 

30PL1 77ip 30PL18 90p 30PL14 85p 35 A3 SOp SSp 35A5 36B5 65p 35C5 35p 65p 35D5 35L6GT 47|p 85W4 25p 85Z3 SSp 35Z4G 25p 35Z5GT 37ip 65p 50 A5 60B5 SSp 50C5 85p 50L6GT 40p 90p 83A1 S5A2 37ip 90AX7 £2-40 90C1 SOp 90CU £125 807 47ip 811A £150 612A £3 25 813 £375 866A 70p 6642 SOp 6080 fl-37| 6146 £1-50 6146B E2-37| 
6360 £1-25 6939 £2-10 7199 75p 7360 £180 7586 £1-25 9002 32 ip 9008 SOP CATHODE RAY TUBES 

New and Budget tubes made by tbe leading manufacturers. Guaranteed lor 2 years. In the event of failure under guarantee, replacement is made without the usual time wasting forms. 
Type New Budget £ £ 
MW36-20 £4 50 MW36-21 *450 MW43-69Z CEMITI CRM172 £6 60 £4 821 MW43-80Z CRM173 £660 £4-681 AW43-80Z CME1702 £6 80 £4-82i CME1703 £660 £4 621 CME1706 £660 £4-02i C17AA £6 80 £4-681 C17AF £6-60 £4 02| AW43-88 CME1705 £660 f4-82i AW47-90 AW47-91 A47 14W £5 95 £4-87 A47 X4W CME1901 £5 95 £487 CME1902 £595 £4-87 CMB1903 £5-95 £4-87 C19AH £5-95 £4-87 147 13W CME1906 £10-271 £8 50 A47-1IW CME1905 £8-86i £700 A47~26W CMB1905 £8-881 £7-75 A47-26W/E CME1913R £9 33| 

Type New Budget £ £ A50-120W/R CME2013 £1085 AW53-80 £8981 £8 981 £6 25 AW53-88 CME2101 £0 25 AW59-90 AW59-91 CME2303 £9-58i £7 20 A59-15W CMB2301 CME2302 CME2303 £9 581 £7 20 A59-11W CME2305 A59-13W CME2306 £1365 £10-97| A59-16W CME2806 £1385 fl0'97i A59-23W CME2306 £12-60 £10 50 A69-23W/R £12 60 £10-60 A61-120W/R OME2413 £1360 £11-50 A65-11W OME2501 £1660 £14 50 COLOUR TUBES A49-191X 19 inch £5250 A66-120X 22 inch £6750 A63-11X 26 inch £6260 PORTABLE SET TUBES TSD217 £1150 TSD282 £1160 A28-I4W £9-161 Not supplied CHE1601 £7-75 CME1602 £8 00 or more tubes at any one time. 

TRANSISTORISED UHF TUNER UNITS NEW AND GUARANTEED FOR 3 MONTHS 
Complete with Aerial Socket and wires for Radio and Allied TV sets but can be used for most makes. Continuous Tuning, £4-50; Pusb Button, £5-00. 

SERVICE AIDS Switch Cleaner, 55p; Switch Cleaner with Lubricant, 56p; Freeza 62ip, p. & p. 7ip per item. 

Jack Plu gs and Sockets Co-Axial PIi igs Standard Plugs 19p Belling Lee (or similar type) 8iP Standard Sockets 12ip Add 2p per doz. p. & p. 
LINE OUTPUT TRANSFORMERS 

G.B.C. BT454 £475 G.E.C. 2028 £475 G.B.C. BT456 £4-75 G.E.C. 2041 £4-75 G.B.C. 2010 £4-75 G.E.C. 2000 Series G.B.C. 2013 £475 Philips 19TG £4 75 G.E.C. 2014 £4-75 Pye Mod. 36 £4 75 G.E.C. 2018 £475 Pye Mod. 40 £4 75 G.B.C. 2043 £475 Thorn 800-850 £475 G.B.C. 2048 £475 
STYLH—BRITISH MANUFACTURED 

All types in stock. Single Tip "S" 13p Single Tip "D" 37p 
  " S" = Sapphire 

Double Tip "S" Double Tip "D" 
'=Diamond 

CARTRIDGES 
ACOS 
GP79 GP91-1SC GP91-2SC GP91-3SC 

Inc. P.T. each 
£0 83 £1 05 £105 £1-06 Suitable to replace TC8 GP92 GP93-1 GP94-1 GP94-5 GP95 GP96 

£1-82 £1-24 £1-55 £180 £1-24 £1 57 

B.S.R. 
X3M X3H X5M X5H SX5M SXSH SX5M SXSH X4N GOLDRING 850 G800 G800B G800 Super E 

D/S D/S 

£1-89 £1-39 £1-39 £189 £1-811 £i-aii £1-991 £1-991 £1-861 
£5 25 £7-35 £15-00 £1950 

RONETTE 
105 S/S 106 S/S DC400 S/S DC400SG S/S 105 D/S 106 D/S DC400 D/S DC400SO D/S 

Inc. P.T. each 
99p 99p 70p 70p £1111 fl-lli 84p 84p 

SONOTONE 8TA D/S 9TA D/S 9TAHC D/S 
£1-85 £1-79 £1-79 

2N388A SSp SN3704 SSp AF116 25p 25p BC138 33p BF115 25p T1S43 40 p SN697 20p SN3705 SOp AF117 BC134 58p BF117 48p 35p 2N698 25B SN4061 23p AP118 60p BC135 P/A BF163 ■ninnp'R SN706 13p SN4062 23p AP124 18p BC136 P/A BF167 25p 33p REnTIPTFR.S SN706A 13p 8N4286 18p AF126 20p BG137 P/A BP173 SN930 28p SN4291 18p AF126 20p BG138 P/A BP178 SSp 1N914 8p SN11S2 83p RCA AF127 18p BCi42 SOp BP179 73p AA119 lOp SN1303 18p 40253 P/A AF139 38p BC143 P/A BP180 36p SSp BA102 23p SN1305 23p 40398 P/A AF178 45p BC147 18p BF181 BA115 8p 8N1306 SSp 40458 P/A AF179 45p BC148 15p BF184 25p 23p BA114 13p SN1307 25p AGIO? SOp AF180 63p BC149 18p BF191 BY100 23p SN2614 SOp AC,1I7 SOp AF181 43p BC152 18p BP195 28p BY126 20p SN3826 SOp AC126 SOp AF186 67p BC158 18p BP196 43p 32p BY127 23p SN4906 P/A AC127 SSp AF289 43p BC169B 14p BP197 BZY88 SN4914 P/A AC128 SOp ASYSS 28p BC169C 15p BP200 37 p (Series) 33p SN1711 25p AC176 25p BA144 P/A BC171 18p 28p BP224 SOp OAS 13p SN2147 73p AC187 83p BA145 P/A BC175 BF225 SOp OA47 8p SN2160 58p AC188 38p BA148 28p BC183 23p 23 p BP257 47p OA70 8p SN2646 58p ACY17 28p BA155 P/A BC184 BPX29 SSp OA79 9p SN2905 40p ACY20 SSp BA1B6 P/A BC187 29p BP16I P/A OA71 8p 8N2926 AD140 4 Op BC107 16p BC213L 27p 38p BF162 P/A OA90 8p Green 14p AD142 58p BC108 15p BCY32 BP163 25p 23p OA91 8p Yellow 18p AD149 68p BC109 15p 28p BCY58 23p BFY19 OA202 lOp Orange 18p AD16I SSp BC113 BCY70 20p BFY50 23 p 23p P/A—price on application. SN3053 28p AD162 SSp 58p BC114 SSp BD121 65p BFY51 SN3055 75p AP102 BC115 33p BD123 83p BFY52 SSp SN3392 SOp AF114 25p BC116 63p 38p BDI24 63p 98p BSX21 38p SN3702 18p AF116 26p BC116A BD13I P346A 25p 
ADD 3p PER ITEM FOR POST AND PACKING FOR ORDERS UNDER 24 PIECES TERMS, CASH WITH ORDER ONLY, POST AND PACKING PAYABLE ON ORDERS UP TO £6.00, AFTER THAT FREE EXCEPT C.R.T.'s. 
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DISCOTHEQUE EQUIPMENT 
PACKAGE OFFERS 

P.A.L. PHASE 50 MK.II AMPLIFIER PR. R.S.C. L12/25 25W L/S in cabinets Terms: Deposit £9 and 9 monthly payments oi £5 (Total £54) 
F.A.L. PHASE 50 MK.II AMPLIFIER PR, FANE POP 50 L/SPEAKERS Terms: Deposit £10.50 and 9 monthly payments of £5 (Total £55.50) 
F.A.L. PHASE 100 AMPLIFIER PR. L125 50W L/S in cabinets Terms: Deposit £22 and 9 monthly payments of £11 (Total £121) 
F.A.L. PHASE 100 AMPLIFIER 4 FANE POP 50 L/SPEAKERS Terms: Deposit £14 and 9 monthly payments of £10 (Total £104) 

£54.50 
£62.95 £59.80 

PACKAGE PRICE 
£48 oarr. £1 
PACKAGE PRICE 
£49.50 S" 
PACKAGE PRICE 
£II0S 
PACKAGE PRICE 
£94 carr. £1.50 

R.S.C. COLUMN SPEAKERS 
IDEAL FOR VOCALISTS AND PUBLIC ADDRESS l CEI(T,U lI0 , 

All types 15 Ohms covered in Rexine Vynair TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 
RSC 

AUDIOTRINE HI-FI SPEAKER SYSTEMS Consisting of matched 12in. 11,000 line 15 Watt 15 ohm high qnality speaker, cross-over unit and tweeter. Smooth response and extended frequency range ^r* i ensure surprisingly realistic reproduction. 
OR SENIOR 15 WATT INC. HF126 ,, 15,000 LINE SPEAKER carr. 35p tO.75 C'arr- 30P 
AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 

Heavy construction. Latest high efficiency ceramic magnets. Treated Cone surround. "D" indicates Tweeter Cone providing extended frequency range up to 15,000 c.p.s. Imredance 3 or 8-15 ohms. Please state choice. Exceptional performance at low cost. HPSOID 8' 8W £2.71 Hri20D 12' 15W £4.49 Hri02D 10' 10W £3.40 HF126 12' 15W £5.25 HF12Q 12' 15W £3.99 HF126D 12' 15W £5 75 
FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range Sin. 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.s. Tweeter cone is fitted to extend high note response. Frequency range 25 Hz to 15 KHz. Impedance 8 or /I Cft 8-15 Q. Gauss 10,000. Remarkable value. 
HI-FI SPEAKER ENCLOSURES Modern design. Teak veneer finish. Acoustically lined. Ail sizes approx. Carr. 25p. per enclosure ^ a mrr. JE8 Size 16 x 11 x 9in. Pressurised. Gives pleasing results with any 8in. Hi-Fi 'speaker. SE8 For optimum performance with any Sin. Hi-Fi 'speaker. Size 22 x 15 x 9in. Ported ^ results SE12 For exclnt prfmnce with 12in. 
? 'spkr /P QQ Hi-Fi speaker and Tweeter. /A QO Size 24xl5xl0in. P'td. gjze 25 x 16 x lOLln. 60.77 

R.S.C. PLINTHS for Superior Solid Natural Record Wood Construction Playing 
/^il units, / V ^ cut for Garrard 1025, 2025, 3000, AT60, SP25 etc. 

WIISTRANSPARENT PLASTIC COVER to.JU 
LEADING MAKES HI-FI EQUIPMENT AT CLEARANCE PRICES AVAILABLE AT BRANCHES ONLY 

R.S.C. BATTERY/MAINS 
CONVERSION UNITS TYPE BMI An all-dry bat- tery eliminator. Size 5J x 4^ x 2in. approx. Completely replaces batteries sup- piying 1 5v. and 90v. where A.C. mains 200/250v. SOc/s is available. Complete kit with diagram £3 or assembled ready for use £3.50 

RECORD PLAYING 
UNITS Money saving units. Mounted on Plinth. Supplied with transparent plastic cover. Ready to plug into Amp. or Tape recorder. 

RPIC GARRARD 3000 4-speed Auto-change Unit with Sonotone 9TA/HC Ceramic Stereo Cartridge. 
£19.45 Carr. 50p. 

RP23C garrard SP25 Mk III fitted Gold- ring CS90 high compliance ceramic Stereo/Mono cart- ridge with diamond stylus. 
£26.09 Carr. 50p 

RPC6 garrard 5200 Auto Unit fitted Stereo Cartridge Plinth & Cover as RP23C. 
£15 Carr. SOp. Other types available with Mag- netic cartridges and with alternative design plintha.  

W1 

© <8) 
R.S.C. TA6 6 Watt HI-FI 
SOLID STATE AMPLIFIER 
200-250v. AC mains operated. Frequency Re- sponse 30-20,000 c.p.s. —2dB. Harmonic Distor- tiou 0.3% at 1,000 c.p.s. Separate Bass and Treble 'lift' and 'cut' controls. 3 input sockets for Mike, Gram, Radio or Tape. Input selector switch. Output for 3-15 ohm spkrs. Max. sensitivity 5mV. Output rating I.H.F.M. Fully enclosed enamelled case, 9J x 2J x 5iin. Attractive brushed silver finish facia plate 10£ x 3iin. and matching knobs. Complete kit of parts with full wiring Pft o jn diagrams and instructions. t ' • JVl Garr. 40p OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £9*45 

R.S.C.^11 HI-FI 12-14 WATT AMPLIFIER 
PUSH-PULL OUTPUT. Two input sockets with sep, vol. controls for mixing. High sensitivity, 6 valves. Bass and treble controls. Response ± 3dB 80-20,000 c/s. Hum level -60dB. Sensitivity 40 millivolts. For Crystal or Ceramic PUs. High Impedance "mikes". For Musical Instruments etc. std. AC mains. For 3 & 15 ohm spkrs. Complete kit. Full /Irt CA instructions and point-to-point wiring diagrams. Carr. 60p SAE for leaflet. Twin handled metal cover £1.75 Factory built £14.75 or Dep. £3 and 9 mthly pymnts of £1.60 (Total £17.40 ) 

TYPE C48S 25-30 WATTS 
Fitted four 8' high flux 8 watt speakers. Overall size approx 48 x 10 x 5 in. Can 50p Terras: Dep £3 and 9 monthly I 7 "TC payments £2 (Total £21) 11 /. / D 

TYPE C4I2S 50 WATTS Fitted lour 12' 11,000 line 15 watt speakers: Overall size approx 50 x 14 x 9 in, Carr 75p Terms: Dep. £4 and 9 monthly /TT Crt payments £3 (Total £31) tX./.3U TYPE C4100 100 WATTS inc. four 12' 50 watt speakers for conserva- /CA CA tive rating. Extra heavy construction. Size approx 58 x 16 x 10* Acoustically tDU.DU filled and pressurised. Terms: Dep. £7 -50 and 9 mthly. pyts. £6-45 (Total £56-55). Carr. £1 
30 WATT HI-FI AMPLIFIER for guitar, vocal or ju ttmii m n HnrLincn instrumental group. 
A 2 or 4 input, 2 vol. control Hi-Fi unit with Separate Bass and Treble controls. Current valves. Peak output rating. Strong Rexine covered cabinet with bandies. Attractive black/gold P.V.C. facia. Neon indicator. For 200- 250v. A.C. mains. For 3 or 16 ohm speakers. Send S.A.E. for leaflet. Terms: Deposit £3.70 and 9 monthly / I O OC payments of £2.10 (Total £22.60) ""V ^arr- 65p 
HIGH QUALITY LOUDSPEAKER UNITS 

IN TEAK VENEERED CABINETS 
L13 18' x 8' 10 Watt L12 12' 10,000 lines ohms. State impedance required. 

25 WATT 10,000 lines 15 ohms. 
£5.25 "Z- £9.50 

L12/25 50 WATT Two tone Rexine and vynair finish. Pitted pair of 12' 50 watt, high flux speakers for conservative rating. Impedance 8-16 ohms. Carr. 70p £29.50 
R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A powerful high quality all-purpose unit for lead, rhythm, bass guitar, vocalists, gram, radio, tape. Peak Output rating. . _ ^ Loudspeaker unit optional horizontal or vertical mounting. # All ★ Two extra heavy duty 12in. Loudspeakers. ■■wv ★ Four Jack inputs and two Volume Controls for Carr. £1.50 simultaneous use of up to four pick-ups or "mikes". Bass and Treble controls. Send S.A.E. for leaflet. Credit Terms Deposit £16 and O^nonthly payments of £5.75 (Total £67.75) 
FALPHASE50 MkllAMPLIFIER SOW FAL PHASE 100 AMPLIFIER I00W 
Solid state 4 Separately controlled inputs. Plus master vol. control. Ind. Bass and Treble Controls. Protective circuit to gnard against damage from accidental shorts. Output for Speaker/s 3 30 ohms. Size 17' x 7' x 7*' 200-260v. A.C. maimT I.H.F.M. Output rating. Cft Or deposit £6 & 9 monthly pay- ments £3 50. Total £37-50. Carr, 65p 

Solid State. 4 Separately controlled inputs Plus master volume control. Tnd. Bass and Treble Controls. Output for speaker/s 3-30 ohms. Protective circuit to guard against 
T ^ , damage from accidental shorts. I.H.F.M. Output rating. £ L\ OC Or deposit £12 & 9 monthly pay- »0 I .TD ments £6-25. Total £68-25. Carr. 76p Send S.A.E. for leaflets. 

FANE ULTRA HIGH POWER LOUDSPEAKERS Ail power ratings are R.M.S. continuous. High flux ceramic magnets. Heavy cast 
■— 'POP' 60 

15" 60 Watt 14.000 gauss 8/ ISO 
£12.90 Dep: £6 and 9 monthly Dep. £3.30 and 9 payments £2-10 monthlv payments. (Total £24-90) £1.30 (Total £15). FOR BASS GUITAR, ELECT. ORGAN. ETC. 

'POP' 100 
18" 100 Watt 14,000 gauss 

£22.05 

i' guarantee, chassis. All carr. free. 
'POP' 50 

12" 50 Watt 13,000 gauss l5l! £10.50 Dep £2 and 9 monthly pay- ments £1.15 (Total £12.86) Pair suitable all purposes 

FANE 
LOUDSPEAKERS 
'POP' 25/2 

I2in. 25 WATT 
Dual Cone 15 Q (for uses other than Bass Guitar or Electronic Organ). 

£6.75 S/ or Dep. £1 and 9 mthly 

R.S.C AID 30 WATT ULTRA LINEAR 
HI-FI AMPLIFIFR H5Shl.v sensitive. Push-Pull high , L y, ' ' " output, Hum level—70dB. Response 20-20,000 c/s. All high grade components. Valves EF86, EFSfl, ECC83' 807, 807, GZ34. Separate Bass and Treble Controls. Sensitivity 36 millivolts. For High Impedance microphones. For Clubs, Schools, Theatres, Dance Halls Outdoor Functions, 

„ . ... eto- ror Electronic Organ, Guitar, String Bass, etc. Gram, Radio or lap.. i w u svpaiaU- mpul> with vol. controls permit such as "mike" and Pick-up etc. to be used for m^hig purposes 200-2o0 v. 50 c/s A.C mama. For 3 and 15 ohm speakers. Com- / I C TC plete Kit of parts with wiring diagram and instructions. Twin-handled perforated cover 11 D, / D £1.75 Or factory built with EL34 output valves and 12 months' guarantee for £19.75 
TERMS: Deposit £4 and 9 monthly payments of £2-10 (Total 

RSC TRANSFORMERS, LF. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleaved where necessary 
Primaries 200-250v. 50c/s. Screened MIDGET CLAMPED TYPE 2f x 2f x 2iin. 250v., 60mA, 6.3v. 2a  90p 250-0-250v., 60mA 6.3v 2a  95p FULLY SHROUDED UPRIGHT MOUNTING 250-0-250v. 60mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.25 250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £1.99 300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3V. 3a. £1.99 "O-O-SOOv. 130mA, 6.3v. 4a., c.t., 6.3v. la. For Mullard 6X0 Amplifier  £2.40 350-0-350v. 100mA, 6.3v. 4a., 0.5-6.3v. 3a. £1.99 350-0-350v. loOraA, 6.3v. 4a., 0-5-6.3v. 3a. £2.40 425-0-425v. 200mA, 6,3v. 4a., c.t., 6v. 3a. £4.49 425-0-425v. 200mA, 6.3v. 4a., 6.3v. 3a., 5v. 3a   £4.69 460-0-450v. 260mA, 6.3v. 4a., c.t., 5v. 3a. £4.99 TOP SHROUDED DROP-THEO' TYPE 250-0-250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.20 250-0-250v. 100mA. 6.3v. 3.5a  £1.40 250-0-250v. 100mA, 6.3v. 2a., 6.3v. la. . . £1.45 350-0-350v. 80niA, 6.3v. 2a., 0-5-6.3v. 2a. £1.60 250-0-2«0v. IOOidA, 6.3v. 4a., 0-5-6.3v. 3a. £1.99 "^O-O-SOOv. 100mA, 6.3v. 4a., 0.5-6.3v. 3a. £1 99 i0-0-300v. 130mA, 6.3v. 4a., 0-6-6.3v. la. Suitable for Mallard 510 Amplifier  £2.35 350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £1.99 350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a. £2.35 

FILAMENT or TRANSISTOR POWER PACK Types 6.3v. 1.5a. 46p; 6.3v. 2a. 49p,- 6.3v. 3a. 89p; 6.3v. 6a. £1.15; 12v. la. 50p; 12v. 3a. or 24v. 1.5a £1.20;0.9-18v. IJa. 99p; 0-12-25-42v. 2a. £1.60 CHARGER TRANSFORMERS 0-9-15v. Xfa. 98p: 2la. 99p; 3a. £1.10; oa. £1.30; 6a- £1.49; 8a. £1.85 AUTO (Step UP/step DOWN) TRANSFORMERS 0-110/120v. 200-230-250V., 50-80 watts 90p; 150 watts, £1.70 250 watts £2.49: 500 watts £5.26. OUTPUT TRANSFORMERS Standard Pentode 5,000 fi or 7,000 fi to 3 Q 45p Push-Pull 8 watts EL84 to 3 Q or 15 .. 76p Push-Pull 10 watts 6V6, ECL86 to 3,6. 8 or 15 Q  £1.25 Push-Pull EL84 to 3 or 15 fi 10-12 watts .. £1.20 Push-Pull Ultra Linear for Mullard 510, etc. £1.99 Push-Pull 15-18 watts, sectionaily wound 6L6, KT66, etc., for 3 or 15 Q " £1.80 Push-Pull 20 watt high quality sectionaily wound EL34, 6L6. KT66 etc."to 3 or 15 Q £2.99 SMOOTHINQ CHOKES 150mA, 7-10H. 250 12 65p; lOOruA, 10H, 200 Q 55p; 8O111A, 10H, 350 Q 45p; 60mA, 10H, 400 Q 25p. 
SELENIUM RECTIFIERS F. W. (Bridged) All 6/12v, D.C. output. Max. A.C. input I8v. la. 25p. 2a. 85p. 3a. SOp. 4a. 65p. 6a. 80p. 
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Introducing R.S.G. Mklll SUPER 30 HI-FI STEREO AMPLIFIER 
n ETC! W ME«a« P%Ee«I#»ma  i M 1 en-riKl itrrw. •».. .... . . .. A COWSPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. pf|p Oniy high grade components by JL J hr leading manufacturers. COMPLETE KIT OF PARTS W «5o 

Or FACTORY BUILT with 12 months guarantee _ Dep. £5-75 and 9 monthly payments £3-50 (Total £37*25)® Or FACTORY BUILT in cabinet as illustrated Dep. £6 and 9 monthly payments £3*86 (Total £40*74) ^3 

PRINTED CIRCUITRY, TWENTY SILICON TRANSISTORS. FOUR DIODES. FOUR RECTIFIERS. TECHNICAL DETAILS (Applying to each channel where appropriate) CONTROLS: PUSH-BUTTON SELECTOR 0) Plac (2) Radip (3) Tape (4) Mono L 

r5 

n£33*7S 

(5) Mono R (6) SPEAKER DtS.(7) Mains on/off.' Bass, Treble 

★ SATIN SILVER METAL FACIA with black letter- ing. Black edged knobs with bright silver centres. ★ PUSH-BUTTON SELECTOR SWITCHING ^ NEON INDICATOR ★ JACK SOCKET FOR HEADPHONE CONNEC. ★ CABINETED MODEL VENEERED IN SATIN TEAK. SUITABLE FOR ANY MODERN PICK- UP CARTRIDGE CERAMIC or MAGNETIC, REGARDLESS OF PRICE. WE RECOMMEND USE WITH THE BEST ANCILLARY EQUIPMENT THAT CAN BE AFFORDED. 
OUTPUT: 15 watts R.M.S, (Continuous) into 8 ohms. 10 watts R.M.S. (Continuous) into 15 ohms. HUM & NOISE-75dBMin. Vol.-65dB Full Vol. HARMONIC DISTORTION FREQUENCY RESPONSE: -3dB 7H2 to 70KHz 0-1% at 1000 Hz 10 Watts TREBLE CONTROL; +16dB to -12dB at 14KHz BASS CONTROL; +17dB to -16dB at 40Hz CROSS TALK —58dB S: Disc Hag. 2'5mV. Ceramic 35mV. Radio 120mV. Tape 120mV. SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. (3) tape Amp, Plus pair for tape recorder signal take off and 2 pairs for speaker 
SBNStTIVlTfES: Disc REAR PANEL SOCKE 

Four fully wired units ready lo 'plug in. ^ SUPER 30 AMPLIFIER (15 + 15 watt) in veneered housing ★ GARRARD SP25 MKIII Turntable on Plinth with cover 
-A GOLD RING CS90 Ceramic Pick up Car- tridge with diamond stylus 
★ PAIR OF STANWAY II Speaker Units Special Total  Price Carr. £1*50 

15 watt^ 

i£79-80 

Matching as rccommendGd for optimum performance. Send S.A.E for coloured brochure showing other money-saying offers. 
Package prices apply providing all individual units are purchased from any branch within 3 months. 
See leaflet. 

Stanway II 

:8 
-A Super 30 Amplifier (15 in veneered housing ■A Goldring GL69 II Transcription Turntable on Plinth as illustrated 
Ar Goldring Magnetic P.U. Cartridge, "A Pair of Stanway II speaker units specia! Toui Price £96.75 TERMS AVAILABLE ON ALL PACKAGE OFFERS 

ATTRACTIVE TEAK or AFRORMOSIA 
VENEERED CABINETS and PLINTHS 

'V6kk' HIGH-FIKLIYY 3 WEAKER SYSTEM 
A Moderate size only 25 X14 X l€in. COMPLETE n n A Response 30-20,000 c.p.s. KIT Jk V J Impedance 15 ohms Carr. 63p A Performance comparable with units costing considerably more. Consists of (1) 12jn. 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 full instructions. Terms: Dep. £4*50 and 9 monthly payments £2-25 (Total £24*75). 

DEMONSTRATIONS AT ALL BRANCHES 
RSC G66 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. Suitable for Crystal Pick-ups, etc., and for loudspeaker output impedances of 3 to 15 ohms. For standard 200—250v A.C. mains operation. Attractive silver finished metal facia plate & matching control knobs. Complete KIT of PARTS INCLUDING FULLY WIRED PRINTED CIRCUIT and comprehensive wiring £0«QQ diagram and instructions Or FACTORY BUILT IN TEAK ^l^.cn 
VENEERED CABINET as illustrated ^ carr 40p, or dep £2 and 9 mthlv pymnts. £1*45 (Total £I5"05) 

A 1A12 AMPLU1LR 6-5+6-5 watt in veneered housing 
A- GARRARD SP25 MK III Player unit on Plinth 
A- GOLDRING CS90 Ceramic P.U. Cartridge with diamond stylus 
A- PAIR OF DORCHESTER Loudspeaker Units Special Total Price Carr. £1-25 
Or Deposit £7T5 and 9 monthly payments £6-35 (Total £64-30). Trans. Plastic Cover £315 extra. 
Package as above but with Garrard 3000 Auto- changer and Sonotone 9TA Ceramic Cart- ridge in lieu of SF25 /C| ."TC Carr. and CS90 £1-25 Or Deposit £6 and 9 monthly payments £5'70 (Total £57*30) Trans. Plastic cover £3-15 extra.  

HIGH FIDELITY LOUDSPEAKER UNITS! 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled acoustic damping. Ported where appropriate. Credit terras available, f 
DORCHESTER (Illustrated) Size 16x 11 x 9in. appr. Range 45-15,000| 
c.p.s. Rating 8-10 watts. Fitted High flux 13 x Sin. £0.45 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p^ 
STANWAY II Size 20 X lOf x 9|m. approx. Rating 10 watts. Inc. 13i x 8in. speaker with highly flexible cone surround, long throw voice coil and 10,000 line magnet. High flux tweeter. Handsome Scandinavian design cabinet. Range 35-20,000 c.p.s. Imp. 15 ohms. Gives £|7*RS smooth realistic sound output. See 'package offers' for illustration 
R.S.C. TAI2 MKIII 6-5 + 6*5 WATT STEREO AMPLIFIER FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL Designed for optimum performance with any crystal or ceramic Gram, P.XJ. cartridge. Radio tuner, Tape recorder etc. 3 separate switched input sockets on each channel 7^ Separate Bass and Treble controls 7^ Slide Switch for mono use A Speaker Out- put 3-16 ohms A For 200-250v. A.C. mains A Fre- quency Response 20-20,000 c.p.s. -2dB A Harmonic Distortion 0.3% at 1,000 c.p.s. Hum and Noise — 70dB A Sensitivities (1) 50mV (2) 400mV (3) 100mV. Output rating I.H.F.M. AHahdsome finish Facia plate & Knobs, COMPLETE KIT OF PARTS WITH FULL WIRING DIAGRAMS & INSTRUCTIONS. Factory built with 12 months guarantee £19*50 or Deposit £8 and ^ I C ,Crt Carr. ^ndjhly pymis £2*05 (Total £21-45). Or in Teak veneer housing t ■ J 40p, £23 Dn 

AUDIOTRINE A55 HIGH QUALITY STEREO SYSTEM 
5 + 5 WATT OUTPUT 

.V2.55 'Total £25-95). Send S.A.F. for leaflet 

GARRARD 5200 CHANGER WITH LOW MASS PICK- UP ARM AND STEREO CARTRIDGE, 
CONTROLS: TREBLE, BASS. VOLUME, STEREO. BALANCE. Operation on 200 - 250v. A.C, mains. 
Output rating. I.H.F.M 

I 

PAIR OF LOUDSPEAKER UNITS 
incorporating high flux 8x5 ins. speaker. Size approx. 13 x 7^ x SJ ins. 
Price complete £42 ONLY Carr. £1*25 Luxurious Teak Veneer Finished Cabinets. Transparent Terms: Deposit £5*50 and 9 plastic (tinted) cover included for main unit. Silver monthly payments £4*50 finished facia plate and matching control knobs. (Total £46 ) 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FPOM THIS COMPACT LOW PRICED SYSTEM 

LOW DEPOSIT 
CREDIT TERMS 
AVAILABLE ON PURCHASES OVER 
£8 (KITS OF PARTS EXCEPTED) 

INTEREST CHARGES 

REFUNDED 
ON CREDIT SALES SETTLED IN 3 MONTHS 

Wl N A CASSETTE TAPE RECORDER THIS MONTH—FU LL DETAILS AT ALL BRANCHES 
BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349 
BLACKPOOL (Agent> 0- & c- Electronics. 227 Church 
BIRMINGHAM 30'31 Gt- 
DERBY 26 0smaston Rd*'The Spot <Half-day Td. 
DARLINGTON 18 Priestgate (Half-day Wed.) Tel. 68043 
EDINBURGH 133 Leith St. (Half-day Wed.) Tel. 556 5766 
GLASGOW 326 Argyle St. (Half-day Tues.) Tel. CITy 4158 
HULL 91 Paragon Street (Half-day Thursday) Tel. 20505 

HI-FI CENTRED LTD. 
MAILORDERS TO: Audio House, Henconner Lane, Leeds 13. Terms C.W.O. orC.O.D. No C.O.D. under £1. Postage 25p extra under £2. 30p extra over £2 or as quoted. Trade supplied. S.A.E. please with enquiries Branches open all day Sats. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

32 High Street (Half-day Thurs.) Tel. 56420 LEICESTER 
5-7 County(Mecca) Arcade, Briggate (Half-day Wed.) I CCHC Tel. 28252 LCCUJ 73 Dale St. (Half-day Wed.) Tel. CENtral LIVERPOOL 
238 Edgware Road, W2 (Half-day Thurs.) Tel. LONDON 

60A Oldham Street (Half-day Wed.) MANfUFVTFR Tel. CENtrai 2778 r,Mr,V'n" 1 ^ 106 Newport Rd. (Half-da^WedO MIDDLESBROUGH 
41 Blackett Street (Opp Fenwicks MPWrACTI F UPON Store) (Half-day Wed,) Tel. 21469 "CYT VHJ I IX TyNE 13 Exchange Street (Castle Market Bldgs.) CUFFCfFI H (Half-day Thursday) Tel. 20716 jncmCLU 
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Mm?A FAST 

WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

Build as you learn with the exciting 
new TECHNATRON Outfit! No mathe- 
matics. No soldering—you learn the 
practical way. 

Learn basic Radio and Electronics at home—the fast, modern way 
Give yourself essential technical "know-how"—like reading circuits, assembling standard components, experimenting, building—quickly and without effort, and enjoy every moment. B.I.E.T.'s Simplified Study Method and the remarkable TECHNATRON Self-Build Outfit take the mystery out of the subject, making learning easy and interesting. 

Even if you don't know the first thing about Radio now, 
you'll build your own Radio set within a month or so! 

. . . and what's more, you will understand exactly what you are doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors—even a versatile 
Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you 
wish. And the equipment remains 
yours, so you can use it again and 
again. 
You LEARN—but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you build—and it's a good one—is really a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring-board for a 
career in Radio and Electronics. 

A 14-year-old could understand and benefit from this Course—but it teaches the real thing. The easy to 
understand, practical projects— 
from a burglar-alarm to a sophisti- 
cated Radio set—help you master 
basic Radio and Electronics—even 
if you are a "non-technical" type. And, if you want to make it a 
career, B.I.E.T, has a fine range of 
Courses up to City and Guilds 
standards. 

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV AND RADIO". This brand new 
booklet—just out—tells you all 
about TECHNATRON and 
B.I.E.T.'s full range of courses. 

Opportunities in Telecommunications TV and Radio 

BRITISH INSTITUTE 
OF ENGINEERING 

TECHNOLOGY 
Dept. 372B, ALDERMASTON COURT, READING RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
To B.I.E.T. Dept. 372B. Aldermaston Court, Reading RG7 4PF I 
Please send books and full information — FREE and without | 
obligation. - 

BJET 

NAME  AGE... 
ADDRESS  

OCCUPATION 
^BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I 

^Juliette 

COMMUNICATION RECEIVERS from the 
U.S.A. The go ahead in specialist radios 

UNIQUE in VHF frequencies 
UNSURPASSED in performance & styling 
They NOT ONLY receive Aircraft, Shipping (VHF and 
SW), Taxis, Ambulances, Fire Service, T.V. Sound, Hams, 
Gas, Electric and Water Boards, Public Services and many 
other Commercial and Industrial Radio Telephone mobile 
transmissions . . . 
BUT ALSO Classical Music, Pop and All That Jazz ! I ! 
TURN ON ^ TO INSTANT SOUND . , . These are Communications receivers and unique entertainment sources in one neat, transistorised (Jortable package. They keep exciting Aircraft, Shipping, RT mobiles plus Medium Wave, FM National and Local broadcasts at your fingertips. Both are extremely reliable and feature large powerful PM dynamic wide range speakers, switchable AFC to prevent FM drift, tone control, dial lighting, sensitive swivel telescopic VHF and rod aerial, precise slide rule vernier tuning, external aerial and earphone sockets (cuts off speaker for private listening). Earpiece supplied. Operate from standard batteries or mams. 
MODEL MPR 3005 BAND 

MEDIUM WAVE 530—I605kcs MARINE 1.4—4.6Mcs FM/VHF 87—lOSMcs AIRCRAFT VHF 108—l36Mcs HIGH VHF/PB 146—i76Mcs Botts. incl. Plus 62±p P/P 
Impressive finish in Walnut with deep Chrome die-cast side panels and grained inserts. Trimmed with brushed Aluminium and black speaker grille. Log scale for easy tuning. Size 9|" x J2,, x 4//. Wt. Sflbs. approx. 

MODEL MPR 3016 6 BAND 

SAME BANDS & FREQUENCIES AS MODEL MPR 3005 PLUS ADDED FEATURE OF SW 5.0— ll.OMcs (with Fine Tuner). Botts. incl. Plus 62\p PIP 
Styled in elegant black case with luxury Chrome trim, soft padded speaker grille, die-cast sides and walnut insert. Size 8|/, x 11'' x 3|,r. Wt. Slbs. approx. 

£ 

T.V.SOOMO 

•"HSSSSo 

The latest in contemporary U.S.A. 
innovation 

HEAR T.V. SOUND 
All channels 2-13 (Also UHF in 

many areas) 
MODEL MPR 3073. THE FIRST IN T.V. SOUND (PORTABLES, 
Sensitive swivel telescopic aerial receives LOCAL 
AND DISTANT TV TRANSMISSIONS. PLUS 
FULL MEDIUM WAVE AND VHF/FM BANDS 
TO RECEIVE YOUR USUAL NATIONAL AND 
LOCAL RADIO STATIONS. This unique model 
has stylish leatherette trim, handsome walnut 
grain inserts and smart chrome trim. 22 tran- 
sistor/diode superhet circuit. AFC, AGC, 
Tone Control, Slide rule tuning. Works from 
standard batteries or mains. Earpiece supplied 
for private listening. Log scale for easy tuning, 
STOCKTON PARTNERS 

rirrsf- 

i'' 

(Dept PW), Importers & Distributors, 
Brlghowgate, Grimsby. Tel; 0472 64(96/ 58815. Suppliers to Government Depts., Industry, etc. 

Plus 50p P/P. Batts. incl. BANDS: MW 535—1605Kcs FM/VHF 88—l08Mcs TV 1.58—88Mcs TV 2.175—218Mcs 
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ELECTROVALUE 

EVERYTHING BRAND NEW & TO SPEC • LARGE STOCKS • NO SURPLUS 

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets 
MANY ITEMS AT NEW REDUCED PRICES 

1N914 5p 2N2905A 47p 40361 55p B0148 9p BFX87 29p 1N4148 5p 2N2924 20p 40862 68p BC149 lOp BFX88 26p 2N696 20p 22p 2N2925 22p AC107 46p BC153 i9p BFYBO 23p 2N697 2N2926 Hp AC126 20p BC164 20p BPY51 20p 2N706 18p 2N3053 27p AC127 20p BC157 12p BPY52 23p 2N930 29p 2N3086 65p AC128 20p BC158 Up BSX20 16p 2N1131 36p 2N3702 IBp AC153K 22p BC189 12p C407 • 17p 2N1132 40p 3N3703 ISp AC176 X6p BC167 UP MC140 2 Bp 2Ni302 19p 2N3704 13p ACY20 20p BC168 10p MPB8531 35p 2NX303 19p 2N3705 13p ACY22 iep BC169 Up MRS6534 30p 2N1304 23p 33p 2N3706 13p AD140 50p BC177 14p NKT211 25p 2N1305 2N3707 13p AD142 50p BC178 13p NKT212 25p 2N1306 33p 36p 2N3708 18p AD149 60p BC179 i4p NKT214 23p 2N1307 2NS709 i3p AD161 33p BC182L lOp NKT274 18p 2Ni308 38p 2N3710 13p AD162 36p B018SL lOp NKT403 65p 2N1309 36p 2N37X1 I3p AF114 30p BC184L Up NKT405 79p 2N1613 23p 2N8794 15p AF115 30p BG212L 18p OC71 29p 2N1711 26p 2N3819 35p AF117 28p BC213L 16p OC81 25p 2NX893 54p 2N3906 35p AF124 80p BC214L 18p OC83 20p 2N2147 95p 2N4058 13p AF127 28p BOY70 19p ZTX800 17p 2N2218 34p 2N4059 XOp AF139 38p BCY7I 33p ZTX301 17p 2N2218A 43p 38p 2N4060 Hp AP239 36p BCy72 IBp ZTX302 22p 2N2219 2N4061 Hp ASY26 27p BF115 23p ZTX303 22P 2N2219A 53p 2N4062 12p ASY28 27p BF167 18p ZTX304 27 P 2N2270 63p 2N4124 18p BC107 12p BF173 19p ZTX600 18p 2N2369A 19p 2N4X26 27p BC108 Hp BP194 14p ZTX501 21 p 2N2483 35p 2N4284 15p BC109 12p BP196 15p ZTX602 25p 2N2484 42p 2N4286 IBp BC125 IBp BFX29 31p ZTX503 22p 2N2646 54p 2N4289 15p BC126 22p BFX84 25p ZTX804 52p 2N2904A 42p 2N4291 15p BC147 lOp BFX88 34p ZTX630 27p 2N2905 44p 2N4292 IBp 

RESISTORS Code Power Tolerance Range 
C 1/20W 5% 6% 82 f2~220Kn c 1/8W 4-7 Q-330K Q c 1/4W 10% 4-7 Q-IOM Q c 1/2W 5% 4-7 Q-10M fi c 1W 10% 4-7 Q~10M a MO 1/2W 2% 10 Q-1M Q WW xw 10% ±1/20 Q 0-22 n-3-9 Q WW 3W 6% 12 Q-10K Q WW 7W 6% 12 O-IOK a Codes: C = carbon film high stability low noise MO = metal oxide Electrosil TR5 ultra low noise WW = wire wound Plessey. Values: E12 denotes series; 10, 12, 15, 18, 22, 27, SS, 39, 47, 56, 68, 82 and their decades. E24 denotes series: as E12 plus 11, 18, 16, 20, 24, SO, 38, 43, 51, 62, 76. 91 and their decades. 

2ENER DIODES 6% lull range E24 values; 400m"W: 2*7V to SOY 16p each. 1W: 8-8V to 82V 27p each 1-5W: 4-7V to 76V 60p each Clip to increase i-5W rating to 3 watts (type 266F) 4p, 

CARBON TRACK 
POTENTIOMETERS, long spindles Double wiper ensures minimum noise level. Single gang linear 220 Cl, to 2-2M D 12p Single gang log 4-7K Ci to 2-2M £1 12p Dual gang linear 4*7K £1 to 2-2MQ 42p Dual gang log 4-7K £1 to 2-2M £1 42p Log/anfcilog 10K, 47K, 1M £1 only 42p Any type with JA D.P. mains switch, extra 12p 
Please note: only decades of 10, 22 and 47 are available within ranges quoted. 

CARBON SKELETON PRE-SETS Small high quality, type PR, linear only 100 Q, 220 £1 470 Cl, IK. 2K2, 4K7, lOK, 32K, 47K, 100K, 220K, 470K, 1M, 2M2, 5M, 10M Q Vertical or horizontal mounting 6p each. 

ENAMELLED COPPER WIRE even JTo S.W.G. only. 2oz reels 16.22 S.W.G. 25p; 24-30 B.W.G. 80p; 32-34 S.W.G, 88p; 36-40 S.W.G. 86p; 402 reels 16-22 S.W.G. only 42p. 

Values 1 to 9 10 to 99 100 up available (see note below) E12 9 8 7-5 ' 1324 1 O'S 0-7 El 2 1 0-8 0-7 E24 1-2 1 0-9 BI2 2-5 2 1-8 E24 4 8-6 3 E12 7 7 6 E12 7 7 6 E:i2 9 9 8 Prices are i n pence each for same ohmic t talue and % rating, NOT mixed values. (Ignore fractions of Ip. on total value of resistor order) 
MULLARD polyester C280 series 260V 20% 0-01; 0-022; 0-033, 0-047 3p ea. 0-068; 0-1, 0-16 4p, 0-22 Bp, 10%: 0-33 7p, 0-47 8p, 0-68 lip, 14p. VSptF 21p, 2'2fiF 24p. 

MULLARD SUB-MIN ELECTROLYTIC C428 range axial lead 8p each Values (tiF/V): 0-64/64; 1/40:1-6/25; 2-5/16; 2-5/64; 4/10; 4/40; 5/64; 6-4/6-4: 6-4/25; 8/4; 8/40; 10/2-5; 10/16; 10/64; 12-6/25; 16/40; 20/16; 20/64; 25/6-4; 25/25; 32/4; 32/10; 32/40; 32/64; 40/16; 40/2-5; 60/6-4; 50/25; 60/40; 64/4; 64/10; 80/2-5; 80/16; 80/25; 100/6-4; 125/4; 125/10: 125/16; 160/2-5; 200/6-4; 200/10; 250/4; 320/2-5; 320/6-4; 400/4; 500/2-5. 

LARGE CAPACITORS High ripple current types: 1000/25 28p; 1000/50 41p; 1000/100 82p; 2000/26 87p: 2000/50 57p: 2000/100 fl-44; 2500/64 77p; 2500/70 98p: 5000/25 62p: 5000/50 £1-10: 6000/100 £2-91; 10000/26 £1-40; 10000/50 £2-40. 

COMPONENT DISCOUNTS 10% on orders lor components for £5 or more. 15% on orders for components for £16 or more (No discount on nett items). 

POSTAGE AND PACKING Free on orders over £2. Please add lOp if orders under £2. Overseas orders welcome: carriage and insurance charg- ed at cost. Send S.A.E. for latest list. Prices subject to alteration with- out notice. 

Appointed distributors for 
SIEMENS (U.K.) LTD. 
NEWMARKET TRANSISTORS 
E. 6RINSTEAD ELECTRONIC 

COMPONENTS 

PEAK SOUND PRODUCTS 
BAXANDALLSPEAKER SYSTEM 
Designed hy Peter Baxandall. Superb reproduction for its size. Handles 10 watts with ease. Uses ELAC 15 Q 59RM109 speaker Unit Kit £18-90 nett; built £10-42 nett. 

MAINLINE AMPLIFIER KITS RCA/SG8 designed main araplifler kits. Input sensitivity 500-700mV for full output into 8Q. Power Kit price Suitable unreg. including power supply comnonents kit 12W £8-40 nett £4-83 25W £9-50 nett £4 -92 40W £10-50 nett £6-03 70W £12-60 nett £6-87 

30 WATT BAILEY AMP. PARTS Sensitivity 1.2V for full output into 8fJ Transistors and PCB for one channel £6-38 Transistors and PCB for two channels £12-72 Capacitors and resistors (metal oxide) £1 -95 per channel Complete unregulated power supply kit £4 -75 Suitable heatsink 10DN 400C, 55p 

INTEGRATED CIRCUITS PLESSEY SL403A Now only £2-10 nett 3W into 7-5 D for 18V supply. Application data sent lOp. SIN CL AIB IC10 complete with instruction book giving amplifier circuit details and range of applications. £2-95 nett. Components pack for stereo Inc. mains transformer, controls etc. £4-75 nett. 

S-DeCs puts an end to birds nesting Components just plug in—saves time—allows re-use of components. S-Dec (70 points), £1.00 Complete T-Dec, may be temperature-cycled (208 points) £2-50 Also pi-Decs and IC carriers. 

NEON INDICATOR LAMPS Chrome bezel, round red NR/R, 24p; chrome bezel, round amber NR/A, 24p: chrome bezel, round clear NR/C, 24p. Neon, square red type LS5C/R, 17p; amber type LS5C/A, 17p; clear type LS8C/C 17p. All above are for 240v. mains operation. Filament types: 6v. 0 ■04A square red type LS5C/R-6v., 20p; 6v. 0 ■04A amber type LS5C/ A-6v., 20p; 6v. 0-04A clear type, LS8C/C-6v., 20p; 6v. 0-04A green type LS5C/G-6v. 20p; 12v. 0-04A LS5C/R-12v. 23p; 28v. 0:04A LS5C/R-28v., 28p. 

DIN CONNECTORS plug socket Loudsp eaker .. 2-pole 12p lOp Audio .. .. 3-pole 13p lOp Audio .. 4-poie 14p i2p Audio 5-pole ISOdeg. 15p 12p Audio .. 6-pole 240deg. 15p 12p Audio .. 6-pole IBp 13p 
COKED SOLDER—60/40 alloy, 20 s.w.g. 8oz. reel, 65p. Ub. reel £1-20. 
Handbook of transistor equivalent and substitutes, 40p. (Postage 3p if ordered alone). 

ELECTROVALUE 
(Dept. PW.671) 28 ST. JUOES ROAD, EN6LEFIELD GREEN, EGHAM, SURREY 

Hours: 9—5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3) Telex 264475 



Practical Wireless Classified Advertisements 

MISCELLANEOUS 

We stock all those componems and materials required by the home Hi-Pi constructor, including speaker grille fabrics, BAP wadding, Peerless speaker kits, Helme Cabinet Kits, cross-over net- works, inductors, etc. Special offers also available. Send 4 X 3p stamps NOW for your copy of our new fully illu- strated catalogue (catalogue cost refunded against purchases over 50np). No callers please, mail-order ONLY. 

A 

A E 3 9 6 
PICK-UP CONVERSION KIT 

To replace E.M.I. Double 'C* cartridge, comprising pick up head shell, turn-over holder and dual sapphire cartridge. Mono 
only. Full D.I.Y. instructions supplied. 

£3*72 
Send stamp for comprehensive lists of transformers, condensers, resistors, cartridges and tape heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

 MUSICAL MIRACLES   
WAA-WAA Pedal. Complete kit of all electronic parts, robust cabinet, mechan- ism & instructions. Huge sales, well proven design. Only £2.45 complete. Or built & tested £4*75 post free. Khythm Box. Build your own from our pre-built electronic circuit modules, e.g. box giving waltz, foxtrot etc., cost under £17. Organ Percussion units £14. Bass pedal and other fascinating effects, fuzz, reverb etc. Send 15p for list. D.E.W. Ltd., 254 Ringwood Rd., Ferndown, Dorset. 

ENAMELLED COPPER WIRE 
S.W.G. Per *2 lb reel Per lib reel 18-22 £0.6212 £0.9212 23-30 £0.65 £0.9712 31-35 £0.6712 £1.0212 36-40 £0.82i2 £1.3212 41-44 £0.9712 £1.6212 
Orders despatched by return of post. Please add £0.1212 per item P. & P. 
Supplied by: Banner Transformers, Brooks St., Higher Hillgate, Stockport, Cheshire, 

TRADE ENQUIRIES INVITED 

- TOP TRANSISTORS - 
Brand New and Individually Tested Tran- sistors supplied unmarked, but packed separately for indentification and guaranteed to be within their correct specification or money refunded. AM at 9p. each or Any 25 transistors for only £!*90 ACY22 BFY51 OC72 2N3702 BCI08 BFY52 OC202 2N3703 BC109 BSY27 2TX300 2N3705 BCI68 OC45 2N706 2N3706 BCI69 OC7I 2N2926 2N3708 Money back guarantee. P. & P. I Op. 

J. M. KING (E) 
17 Buckridge, Portpool Lane, 

London, E.C.I 

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 Snetmctlons and built in Jack Socket for use with Earphones or Amplifier. 

Only £8-40. P. & P. Free U.K. only 
Illustrated Catalogue of Selected Kits and Com- ponents 12Jp. P. & P. Free, 

Cheques, Postal Orders to: Dept. P.W., Galleon Trading Co., 25 Avelon Road, Romford, Esses 

BUILD IT in a DEWBOX quality cabinet. 2in x 212in x any length. D.E.W. Ltd., Ringwood Road, FERN- DOWN, Dorset. S.A.E. for leaflet. Write now—Right now. 
THE NEW    

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- tric organ? Constructional data available —full circuits, drawings and notes! It has 5 octaves, 2 manuals and pedals with 24 stops—uses 41 valves. With its variable attack you can play Classics and Swing. Write NOW for free leaflet and further details to C. & S., 20 Maude Street, Darlington, Durham, Send 2p stamp. 

FANTASTIC REDUCTIONS. Sinclair IC10 integrated amplifier with instruc- tions £2-43. T-DeCs £2-10. S-DeCs 95p. Modern miniature meters, I34 in 
square, similar to SEW38P, 50 or 100 microamps £1-50. Sinclair micromatic receivers, kit £2-20, assembled £2-70, batteries 27p extra. PNP Silicon tran- sistors 2S300 series, untested but at least 80% are perfect 50 for 40p, 100 for 70p, data supplied. Sinclair Project 60 offers. Two Z30 amplifiers, Stereo 60 pre-amp, PZ5 power supply £18 -75, or with PZ6 power supply £20-75. Two Z50 amplifiers, stereo 60 pre-amp, PZ8 power supply £20-75. Transformer for PZ8 £3. Q16 loudspeaker £7-90. Project 60 tuner £20-75. All items are brand new. Money refunded if dissatisfied. Postage 37p on Project 60 orders, lOp on others. Swanley Electronics, 32 Goldsel Rd., Swanley, Kent. 
PROFESSIONAL quality/famous name tape. Brand New. Makers' boxes. S-^in 
1,200ft £1-05; 534/7in 1,800ft £1-50; 534/7in 2,400ft £2-00; 7in 3,600ft £3-00. British made. Tellerhurst Ltd., 5 Cres- wick Avenue, Rayleigh, Essex. 

12 VOLT 
FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal for Caravan, Tent, Emergency Lighting etc, Fully Transistorised, Low Battery Drain, With ON/OFF Switch and i2v Socket to Run other Lights or 12V . Equipment. 
Unbeatable at £3'30 
or in kit form £2-90 

post paid 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation,      POST 

PAID 
Callers welcome 

S.A.E. for fists 
SALOP ELECTRONICS 23 Wyle Cop Shrewsbury, Shropshire 

MODULES. - Epoxy resin moulded, size. 12mm x 30nim dia approx. Written guarantee. Data supplied to make a variety of projects. Ml. AUDIO AMP. 1 watt output, 7|-15v supply, requires speaker, volume control and battery. £1.25. M2. INTERCOM AMP. Requires only speaker, switch and battery to make a very sensitive intercom, etc. 90p. M3. AUDIO TONE GENERATOR. Can be used for signal injector, organ, morse practice, etc., adjustable frequency. 55p. A. MANLEY, 13 Randisbourne Gardens, Bromley Road, London, S.E.6. 

SERVICE MANUALS for Pre 1958 H.M.V. and E.M.I. MODELS. Radio and Record Player Manuals 25p each. Tele- vision Manuals 3712p each. SendC.W.O. stating model required. Also limited range of components and spares. Send details of your requirements. R.D.I. Ltd., Chilton Works, Garden Road, Richmond Surrey. 
ENGINEERING SERVICE for construc- tors. Lathe work, milling, sheet metal, castings, etc. S.A.E. for details. Chelms- ford Machine Tool Company, P.O. Box 55, Chelmsford CM1 2AU. 

SERVICE SHEETS 
SERVICE SHEETS. TV, Radio, etc., 25p. Large stocks. S.A.E. with enquiries 
please, callers welcome. K. L. Bower, 35 Briarwood Drive, Wibsey, Bradford. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(TV., RADIO, TAPE RECORDERS, 
RECORD PLAYERS,TRANSISTORS. 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each, Manuals from 50p. 
"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.) 
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 only. 

SERVICE SHEETS (1925-1971) for Tele- visions, Radios, Transistors, Tape Re- corders, Record Players, etc., by return post, with free Fault-Findinji Guide. Prices from 5p. Over 8,000 models available. Catalogue 13p. Please send S.A.E. with all orders/enquiries. Hamil- ton Radio, 54 London Road, Bexhill, Sussex. 
SERVICE SHEETS. Radio, TV etc. 8,000 models. List lOp. S.A.E. enquiries. TELRAY, 11 Maudland Bank, Preston. 
RADIO, TELEVISION over 3,000 models. JOHN GILBERT TELEVISION, lb Shepherds Bush Rd., London W.6, SHE 8441. 
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RADIO/TV SERVICE SHEETS and MANUALS 
S.A.E. with enquiries please. Mullard Valve and Semiconductor Data Book, 23p. Mazda Valve and Tube Data Booklet, 23p. Brimar Valve and Tele- tubes Data List, 20p. Resistor Colour Code Indicator, X3p. 

BELL'S TELEVISION SERVICES Albert Place, Harrogate, Yorks HG1 4QA 
 Tel. 0423-86844  

TRADER SERVSOE SHEETS 
30p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions—Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 

29 CHURCH ROAD, 
TUNBRiQSE WELiS, KENT 

Make Mode! Radio/TV 

1970 List now   —- 
available at lOpj If list is required 
plus postage i indicate with X 

From     
Address ....1    „    

enclose remittance of. ........w.  
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 

WANTED 
CASH PAID for New Valves. Payment by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, London, W.7. 01-567/5400-2971. 

TOP PRICES PAID for NEW VALVES 
popular T.V, and Radio types. 
KENSINGTON SUPPLIES (C). 

367 Kensington Street, Bradford 8. 
Yorkshire. 

WANTED NEW VALVES, televisions, radiograms, transistors, etc. STAN WILLETTS, 37 High Street, West Brom- wich, Staffs. Tel.: WES 0186. 
WE BUY New Valves, Transistors and clean new components, large or small quantities, all details, quotation by return. WALTON'S WIRELESS STORES, 55 Worcester Street, Wolver- hampton. 
WE BUY New Valves and Transistors. State price; A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham, 
HIGHEST CASH PRICES for Tape Recorders, 9.30-5. Immediate quota- tions. 01-472 2185. 

WE PURCHASE 
NEW VALVES 

new and boxed only 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

FOR SALE 
SEEN MY CAT? 5,000 items. Mechani- cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, NEW MILLS, Stockport. 
AUSTRALIAN READERS! SEND S.A.E. FOR ELECTRONICS CATA- LOGUE, HOBIPAK, P.O. Box 221, Carl- ton South, 3053, Victoria, Australia. 

YUKtm so mopessioMAt t 

Vi 11/ AM 307a,EDGWARt ROAD 1 U IVAH, L0ND0N, W2 1BN 

MORSE ™ ! ! 
FACT NOT FICTION If you start RIGHT you will be reading amateur and oommereial Morse within a month (normal progress to be expected). Using seientiflcallv prepared 3-speed records you automatically learn to recognise the code RHYTHM without translating. You can't help it, it's as easy as learning a tune. 18 W.P.M. in 4 weeks guaranteed. For details and course C.O.D. ring S.T.D. 01-660 *2896 or send 4p stamp for explanatory booklet to: 
G3HSC (Box 19), 45 GREEN LANE. PURLEY, SURREY 

SITUATIONS VACANT 

CRANFIELD 
INSTITUTE OF 
TECHNOLOGY 

invites applications for 
appointment as 

RADIO 

ENGINEER 
in the Department of Flight to maintain theVHF/UHF communi- cation, navigation, and instru- ment landing system equipment. £30 6s for a 40 hour week of five days, rising with service to £32 13s p.w. Local Government super- annuation, excellent working con- ditions, 3 weeks annual holiday increasing to 4 weeks, sick pay scheme. Subsidised transport over a wide area. Application form from Staff Records Officer, Cran- field Institute of Technology, Cranfield, Bedford. 

EAGLE INTERNATIONAL require Audio Engineers; excellent prospects. Must be fully conversant with Stereo Amplifiers, Tuners, Multiplex, etc. Contact Mr. Morrow 01-636 0961. 

METAL WORK 
METAL WORK: All types cabinets, chassis, racks, etc., to your specifica- tions. PHILPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 

BOOKS & PUBLICATIONS 

INTERESTED in RTTY? Then buy a copy of our booklet RTTY the easy way. 15p post paid from Miss Southby, 
B.A.R.T.G., 51 Norman Road, Swindon, Wilts. 

LADDERS 

VARNISHED TIMBER LADDERS from manufacturer. Lowest prices anywhere. 154 ft. extd. £6-20, 17ft. ext. £6*50, 20ft. ext. £7, 21i2ft. ext. £7*75. 244 ft. ext. £8-90. 29ft. ext. £10-25. 314 ft. triple ext. £12-25. 36ft. triple ext. £16. Carr. 80p. Free lists. Also Aluminium Ext. & Loft Ladders. Callers welcome.—(Dept. W.L.S.) Home Sales, Baldwin Road, Stourport, Worcs. Phone 02-993 2574. Placing order on C.O.D. 

EDUCATIONAL 

RADIO OFFICER training courses. Write: Principal, Newport and Mon- 
mouthshire College of Technology, Newport, Mon. 

MEN! You can earn £50 p.w. Learn Computer Operating. Send for FREE brochure—London Computer Opera- tors Training Centre, C94 Oxford House, 9-15 Oxford Street, London, W.l. 

R.T.E.B, Certs., City & Guilds. Colour TV, Radio, Computers, Radio Ama- teurs' Cert., Practical Electronics (with kit). Thousands of successes. Send for full details of Home Study Courses and illustrated book—FREE. BRITISH IN- STITUTE OF ENGINEERING TECH- NOLOGY, Dept. 137K, Aldermaston Court, Reading RG7 4PF, 

A.M.S.E. (Elec.),. City & Guilds, R.T.E.B. Cert., Radio Amateurs' Cert., etc., on 'Satisfaction or Refund' terms. Wide range of courses in Elec. Engineering, Design, Installation, Repairs, Refrigera- tion, Electronics, Radio & TV., etc. Send for full details and illustrated book—FREE. BRITISH INSTITUTE OF ENGINEER- ING TECHNOLOGY, Dept 168K, Alder maston Court, Reading RG7 4PF. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert, and Radio 
Amateurs') R.T.E.B., etc. Many 
non-exam courses inch Colour TV 
Servicing, Numerical control & 
Computers. Also self-build kit 
courses—valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 1NTERTEXT HOUSE, 
STEWARTS ROAD, LONDON. SW8 
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TEST ENGINEERS 
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Continuing expansion means we need 
more test engineers with the practicai 
experience and real technical knowledge 

of HP 0"he alignment and testing okHFandVHF equipment. 
heoretieal and practical experience 

of semi conductors, SSB and frequency 
synthesis will be a great advantage. 

Age is not important, since initial 
earnings will be directly related to 
experience. 

£1248-£1749+ 
v ou could start at £1248, 
but tor more senior personnel this 
could be in excess of £1749 

Benefits include Pension, Life 
Assurance, 3 weeks holiday. 
Ring or write with brief details to- 
-Norman Manion, 
REDIFON limited 
Broomhill Road, Wandsworth 
London SWi8. 01-8747281' 
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EDUCATIONAL 
(continued) 

|ec 

TELEVISION AND RADIO TRAINING 
(DAY ATTENDANCE COURSES) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one 
year's duration, with daily attendance, are available for beginnsrs and shorter courses tor men with prsvious 
training in Electronics and Radio. Training courses in Radar and Radio Transmission are also available following 
the TV course. Write for prospectus to: London Electronics College, Dept. B/4, 20 Penywern Road, Earls 
Court, London, S.W.S. Tel. 01-373 8721. 

RECEIVERS & COMPONENTS 

EX COMPUTER PRIKTEO CIRCUIT PANELS 2in „ 4in packed with semi-conductors and top quality resistors, capacitors, diodes, etc. Our price, 10 boards 50np + 7np P. & P. With a guaranteed minimum of 35 transistors. Data on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for £1. P. & P. I8np, With a guaranteed minimum of 85 transistors, Data on transistors included 
PANELS with 2 power transistors simHar to OC28 on each board + components, 2 boards (4 x OC28) 50np + 6np P, & P. 
9 OAS, 3 OA 10, 3 Pot Cores, 26 Resistors, 14 Capacitors, 3 GET 872, 3 GET 872B. i GET 875. AN long leaded on panels I3in x 4in. 4 for £1 + 25np P. & P. 

LARGE CAPACITY ELECTROLYTICS iOOOOMFD 30V\.n , , D 0 D (6000MFD (2vj,40nP + 6npp-& P- or £3.50 per doz, Carr. 50np 
250 MIXED RESISTORS 
i & T watt. 62np 

150 MIXED HI STABS 
i, i1 & I watt 5% and better. 

62np 

EXTRACTOR/BLOWER FANS 
(PAPST) 
100 CFM 2800 RPM 44in x 4iin x 21 n. ideal for kitchen extraction, instrument cooling, etc., etc. £2.5 + 25np P. & P. 240V AC 50Hz. 
DIODES ex EQPT; SILICON 
I Amp .1000 PIV, 4 for SOnp. 20 Amp 150 PIV. 4 for £1. + 5np P. & P. 
BARGAIN RELAY OFFER 
Single pole change over silver contacts. 25V to 50V. 2.5kft coif. 8 for SOno. + 5np P. & P. 
KEYTR0NIGS mail order only 
52 EARLS COURT ROAD 
LONDON W8 01-478 8499 

FREE STORAGE 
UNIT 

with every purchase over £S 
5 WATT R.M.S.I.C.('« wattsj 

LOW NOISE Hl-STABS i watt 5% all B24 values 8 for 2p plus p.&.p. 6p up to 50 resistors + Ip for each additional 60. 
MULLARO C280, C426, C437 electrolyties and many other new component .bargains, for details see 

FREE CATALOGUE p. & p. 3p. p. & p. on all orders otaer than resistors 6p. 

GHROMASONiG 
ELECTRONICS 

56, Fortis Sreen Road, London, 
NiO, 3HN 

Stella Nine Range Cases 
LIST OF PRICES AND SIZES 

Width Depth 4" Height 6" Height 71" Height 
fii" 3f" 90p £105 £1-23 6i" 4i" 96p £1 23 £1 40 81" 3i' £1 05 £1 40 £1 40 
Si" 6i" £1-40 £1 -74 £2-00 XOi" 7i" £1-88 £2 28 £2-45 

12i" ii" £1-40 £1-74 £2-03 121" SS" £1-85 £2-25 £2-43 
12i" 81" £2-30 £2-74 £2-93 
141" 31" £1-6S £2-03 £2-25 
141" 91" £2-73 £3-50 £3-65 
151" 51" £2-45 £2-93 £3-24 
161" 10}" £3 15 £4 05 £4 45 

Cases—Post 2$p. per order. 
Discounts available on quantities. 

CHASSIS in Alumimum, Standard Sizes, 
with Gusset Plates Sizes to fit Cases. All 2$" Walls 

6" X 3" 33p 10" X 7" 51n 14" X 3" 44p 
5" X 4" 34p 12" X 3" 40p 14" X 9" 84l> 
8" X 3" 39p 12" X 5" 45p 16" X 6" 64p 
8" X 6" 46p 12" X 8" €4p 16" X 10" 95p 

Chassis—Post 15p. per order. 
Discounts available on quantities. 

Electro magnetic counters. New Boxed. 
500 ohm 4 digit 30p post free. 
Copper Laminate Board A" single sided. 
12" x 12" 30p. post free. 
P.O. relays (600 Type) 500 ohm + 
500 ohm. i make 1 break 2 change over 
New boxed 30p post free. Heavy duty sliding reostat. 1 ohm 12 amp 
New boxed £1 'ISp. post free. 

E. R. N1CHOLLS 
Manufacturer of Electronic Instrument Casts 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel; 061-480 2179 

MICROCIRCUITS; 
703 4bp PA237 £1-57 7410 22p 741 73p SM02A £1-75 7423 22p PA230 92p MEL 11 47p 7430 22p PA234 87p D40C1 67p DIL com. 25p 

TRANSISTORS; 
MB0402 21p ME4102 12p 2Nn2 7p MHS04X2 20p MESlOl 15p 2N3055 60B ME4101 lip MPSU1 36p BFX 88 23p 

iW ZENER DIODES: 
4-7V 12p 62V S2p 9-1V 12p 

RECTIFIERS AND DIODES; 
IN4001 7p 1N4004 XOp 1N914 4p 
JEF ELECTRONICS (P.W.6) 

York House, 12 York Drive, Grappenhall, 
Warrington, Lanes. Mail Order Only. O.W.O, P.&P, 5p per order. Overseas 40p- 

Money back if not satisfied. 

"THYRISTORS". Approx. 3 amp 400 P.I.V. 5 for 50p p.p. 5p extra, minimum order 50p. P. R. Hyams, 46 Eastern Avenue, Swindon, Wilts. 

vzi'ii ajiu a it, iVLiiT ui icucivcrs uy Trio, Lafayette, Hallicrafters, etc. Chassis, panels, cabinets. S.A.E. for lists. Stephens-James Ltd.. 70 Priory Hoad, Liverpool 4. Tel. 051-263 7829. 
ftKRIAL BOOSTERS 

We make four types of r.f. high gain transistorized pre-amplifiers: Wideband Radio Type L10 £2.50 This covers the Medium and 
Short Wave. 

V.H.F. F.M, Radio Type LII £3 This rovers the V.H.F. radio band. 
V.H.F. Television Type LII £3 Please state Band and I and III. U.H.F, Television Type 1,45 £3 Tunable over the U.H.F. band. S.A.E. for Details. 

VALVE BARGAINS Any 5- 45p: 10—60p: lOO—£5-50; ECCR2 ECL80,EF80, EF8S, FF183, FBF89, FB91, EY86, PCC84, PCC89, PC97. PCF80, PCF86, PCL82, PCI,83, PCL84, PCL8S, PL36, PY33, PY81, PY82, PY801, PY800, 30L15. Postage & packing lOp. 7 day Money Back Guarantee. 
VELCO ELECTRONICS 62 Bridge St, Ramsbottom. via Bury, Lanes. 

EX RENTAL TVs 
1?" Semi Slim (90 degree tube) £2 Slimline (110 degree tube) £5 19" Slimline 28 19" 3 channel sets (when available) £15 
All TVs sold complete but unserviced, 12 channel tuners, reasonable cabinets, plus carriage 21. 

PERFECT SPEAKERS EX TV 
PM 3 ohm (minimum oraer two) 5" round, 8" by 2" rectangular—12Jp each. Add 7Jp per speaker postage and packaging. 

VALVES EX EQUIPMENT 
EB91 EBP89 ECC82 EC180 EF80 EF85 EF183 EFI84 

5p EY86 17ip 12ip 30PL13 20p 12ip 630L2 12ip 7ip 30H3 12ip 12ip S0P4 I2|p 12ip P097 17ip 12ip PCF86 17^p I2ip PC84 7tp 
On two valves or more 5p 

POF80 7|p PY8I 15p PCC89 18ip PY800 15p PCL85 224p PY82 7ip PCL84 17ip PY33 22}p PCL82 17|p U191 17ip PCL86 17 ^p 6F23 17ip PCL83 12ip 30PLI 22ip T?LSQ 221p 30P12 20p PL81 17Jp 30F5 Hp 
postage and packaging. 

UHF TUNERS 
To suit Ferguson 850 900 Chassis £2-50p P. & P. 50p 

Dept. T.S. 
THORNBURY TRADE 

DISPOSALS 
Thornbury Roundabout, Leeds Ed., Bradford 

Telephone 665670 

EX-GOVT. COMMUNICATIONS RE- CEIVERS, calibraiors, signal generators, components, etc., with money back guaran- tee. SAE list. Callers welcome, please phone 
first.—P. R. Goliedge, G3EDW, Glen Tor, Torrington. Devon. (STD 08-052) 2411. 
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RECEIVERS & COMPONENTS 
(continued) 

BRAND NEW COMPONENTS by re- turn. Electrolytics 15 or 25V 1-10 mfd. 
3.5p; 20-100 mfd. 4p; Mylar Film 100V .001, .002, .005, .01, .02 2p; .04, .05, .1 2.5p; Mullard miniature Carbon Film Resistors E12 Series 13 W IQ-IOMO 8 for 5p. Postage 5p. The C.R. Supply Co., 127 Chesterfield Road, Sheffield S8, 

AMERICAN COMPUTER PANELS. Total transistors +30 First Grade com- 
ponents. Details transistors supplied. 3—55p, post 15p. Assorted Compo- nents, 71b £1-50. C.P. Computer Panels 5-BC108 Diodes 4—50p, post 15p. J.W.B. Radio, 75 Hayfield Rd., Salford 6, Lanes. Mail Order only. 

PADGETTS 

RADIO STORES 
OLD TOWN HALL, 

LIVERSEDGE, YORKS 
TEL. HECKMONDWYKE 4285 

40 ONLY. The much sought after Sighting Computer Mark XIVA. For the model maker. Condition. Good. £2-S0p. Carriage £1-00. 
AMPLIFIER UNIT TYPE A1418. Complete with 5Z4 and 6V6GT valves 250/230 volt, 80 cycle. Transformer, Clean Condition, tJatested. £l-2&p. Carriage 75p. 
AIR POSITION INDICATORS. Contains Gears. Ball Races, Dimmer Units, Lamps, Four numbered counters, 24 volt Motor etc. Great Interest to the model makers. In good condition, 75p. Carriage 80p. 
GROUND POSITION INDICATOR. Contains 24 volt lamp. Prisms Mirror, Gears. Could interest schools and'model makers. 75p. Carriage 75p. 
NEW BOXED UNIT TYPE 8197. Contains two Toggle D.P.S.T. switches, also one-Press Toggle D.P.S.T. Sixteen Miniature, 500 Ohm. Pre-set Pots RX/TX switches etc. 26p. P. & P. 22Lp. £3-00 per dozen. Carriage paid. 
TOGGLE SWITCHES. Ex Units D.P.D.T. lOp. D.P.S.T. 5p. S.P.S.T. Spring Loaded lOp. D.P.S.T. Press Button Spring Loaded lOp. P. & P. on any switch 4p. Doz. Post Paid. 
G.P.O. RELAYS E&-UNITS. 400 Ohms and 600 Ohms. 80p per doz. P. & P. 25p. Sample Relay 6p. P, & P. Sp. 
MINIATURE BRASS LAMP HOLDER. lOp. P. & P. 6p. 90p per doz. Post Paid. Base Board Type. 
RECLAIMED T.V. TUBES with 12 months' Guarantee. 17' AW 43/80 £150p. MW 43/69 £l-50p. AW 43/88 £2-00. Carriage and Insurance on any tube £100. 
12 CHANNEL COMPLETE UNTESTED T.V. SETS. £2-60p. Carriage and Insurance £1-80. 
SPEAKERS REMOVED FROM T.V. SETS. All 3 Ohm and P.M. 6x4 15p. 7x4 26p. 8 x 24 28p. Post on any Speaker 20p- 
VALVB LIST—Ex Equipment 8 months' guarantee. Single valves. Post 3p- Over 3 valves P. & P. Paid. 
AEP12 PCC84 lOp PY82 8p BB91 PCF80 lOp PZ30 Sfip EF85 15p 30P12 S6p U191 SSp EBF80 16p 30F5 ISp U261 S6p ECC81 15p PCL84 20p 6BW7 XOp EC082 15p PCL82 SOp 6U4 m ECL80 XOp PCL83 25p 6P28 SSp EF50 PL36 SSp 20D1 15p EF80 PL81 SOp 20P1 SSp EF91 PY33 SSp 8p 20P3 15p EY86 25p PY81 30P4 SSp 

I-N -T-E-R- L- O-C-K- ING F3 LA S XI C 
STORAGE 
DRAWERS 

SIZES ALL INTERLOCK 

A PLACE FDR tVEBYIHING -EVERYTHING IN ITS PLACE 1 
DISCOUNT PRICES 

Newest, neatest system ever devised for storing small parts and components: resistors, capacitors, diodes, transistors, etc. Rigid plastic units, interlock together in vertical and horizontal combinations. Transparent plastic drawers have label slots/removable space dividers. Build up any size cabinet for wall, bench or table top. 
BUY AT TRADE PRICES! 

SINGLE UNITS (5" x 2±" x 24") Usually i5p each, OUR PRICE; £1-35 Dozen. DOUBLE UNITS (5" x 44"x 24") Usually 25p each, OUR PRICE: £2-25 Dozen. 
PLUS QUANTITY DlSCOUNTSl 
Order £5 and over Deduct 5% in the £. Order £10 and over Deduct 74% in the £. Order £20 and over Deduct 10% in the £. Pack./Post./Carr.; Add 30p to all orders under £5. Orders over £5 P/P/C free. Quotations For Larger Quantities. All Prices Tax Paid. 

(Dept PW6) 124 CRICKLEWOOD BROADWAY. LONDON N.W.2 
IVORYn 

NEW RANGE OIF. TV AERiALS 
All U.H.F. aerials now fitted with tilting bracket and 4 element grid reflectors. Loft Mounting Arrays. 7 element £2-25. 11 element £2-62 4. 14 element £3-00. 18 element £3-50. Wall mounting with Cranked Arm. 7 element £3 -25. 11 element £3-75. 14 element £4-124. 18 element £4*50. Chimney Mounted Arrays complete. 7 ele- ment £4-00. 11 element £4-374. 14 element £4 -75. 18 element £5 • 25. Complete assembly instructions with every aerial. Low Loss co-axial cable 84p yd. King Teleboosters— Lab gear U.H.F. Boosters from £3-75. Belling Lee 'Concord' all bapd V.H.F./ U.H.F. mains operated pre-amp £7-50. State clearly channel number required on all orders, p.p. Aerials 40p. Accessories 15p. C.W.O. or C.O.D. 

BBC-ITV-FM AERIALS ^ B.B.C. (Band 1) Loft £1-25. Wall S/D £1-624. 'H' array £3-00. ITV (Band 3) 5 ele- ment loft array £2-25. 7 element £2-75. Wall mounting 5 element £3-25. Combined BBC/ITV loft 1 + 5 £2-75. I + 7 £3-374. Wall mounting 1 + 5 £3 ■ 874. Chimney mounted 1 + 5 £4 • 50. Preamps from £3 ■ 75. Combined BBC/ITV/BBC 2 aerials 1 + 5 + 9 £4-00. 1 + 5 + 14 £4-50. 1=7 = 14 £5 00. Available loft only. FM radio loft S/B 974p. 'H' £1-924. 3 element array £2-874. Standard co-axial cable 5p yd. Coax plugs 84p. Outlet boxes 30p. Diplexer crossover boxes 87ip p. & p. Aerials 40p: accessories 15p C.W.O. or C.O.IX (Min C.O.D. charge 17 ip.) 5p for fully illustrated lists. 
Callers welcomed—open all day Saturday. 
K.V.A. ELECTRONICS (Dept. P.W.) 

40-41 MONARCH PARADE, 
LONDON ROAD, MITCHAM, 

SURREY 01-648 4884 

f) 

Mirage FM/MW/Air ...   £15'00 
Flight 2 MW/Alr... £10-50 Koyo 8 MW/SW/FM/Air/PSB ... ... £34-00 Flight 3 MW/FM/Air £14-00 Juliette MW/MB/FM/Air/PSB ... £38-00 
Interceptor MW/Air £14-50 imperial SW1/2/M3/LW/MW/FM/Air/PSB £55-00 

I Flight 4 MW/FM/{88-108) Air(108-140) Public(140-175) I J 16.95 (listed @ £18-50) 
Waltham LW/SW/MW/FM/Air/PSB (88-175) £33-00(iistod @ £36-85) 
Koyo 8 SW1 /2/MB/LW/MW/FM/Air/PSB £45-00(listed @ £55-00) 
Koyo 8 Deluxe, with BFO   £48-00 

LANGTON'S RADIO 
58 HIGH STREET, ROCESTER, STAFFS., 8T14 SJU. Tel. 3! 

Special 
Offers 

Full Lists Free 
Counter Service 

PROGRAMME TIMER BY HONEYWELL AMPEX 75v. D.C. MOTOR. This is an ultra-precision tape motor designed for use in the AMPEX model A bank of 15 micro-switches are each independently AG20 portable recorder. Torque operated by 15'pairs of cams which in turn are indi- 450GM/CM. Stall load at 500ma. vidually adjustable to give switching periods of zero Draws 60ma on run. 600 rpm ±5% to 12 seconds with Infinitely variable combinations, speed adjustment, internal AF/RF A mains synchronous motor drives the cam shaft at suppression, i" dia. X 1" spindle, 1 mv. per 12 seconds (5 R.P.M.). Originally cost motor 3" dia. x 1f". Original cost £15 00 plus. Many applications such as lighting £16-50. Our price £4-25. P. & P. 25p. effects etc. New in original makers cartons. First Mu-metal enclosure available 7So class value at    £5-75 plus 25p. P. & P. each. 
AMPEX, Dynamic stick microphone, high impedance, low noise. Offered well below makers price at £6-50 P. i P. 25p. Special offer of AMPEX professional tape heads, mu-metal shrouded. (Designed for model AG20). Full _    track record, or playback, £3-00. Erase head £2-00. Set of „ ...    3 with mounting bracket and cover £7-50. Half track 5rand, ^ew DISCUS record or playback only, £4-50 each or £5-50 per pair Blower by with bracket and cover. Carriage paid. Watkins & Watson. 240v. 

BEARED KOTORS 50 *fz- Powered by A.E.I, <CHJ5AGO). _ShacJed__poie ^0"" Cowf'llmefe? 10". 
10 lb./in. £2 50. P. & P. 25p. f.-w  iiZ,'-Fu— V ■ ■ " .4 MYCALEX. Open frame, shaded pole motors. 240v, iin8.JarWe ^J1!^ Xhese super

1
b Precision units 50 Hz. 7 rpm 28 Ib./in 80 rpm 12 lb /in £2-25 each ideally suited for Organ construction. Offered P. &P.25P ou rPm- lO /'n. eacn. at aaDrox haff makers nrice £12.50. Carriaoft £1-50 

VINKOR POT CORE ASS. TYPE LA.2103. Normal price £1 -48. Our price 75p 
CRYSTAL OVENS G.E.C. Type QC940. 6/12V., AC/DC 750C. Takes 2 4" min. crystals. Similar to above 12v only by SNELGROVE (Toronto), £1-50. P. and P. 25p. 
ERNEST TURNER SOOjua METER. 16011 movement, 2" case eliptfe. plastic front. Green- j Red-Green uncalibrated scale £1-50 each. Car- ' riage paid. 
PAINTON BOURNS TRIMPOTS. Ik, 2k, 25k, 5k, 10k. 20k, 50k, 500k. Other Trimmer pots In stock. RIL 10k. MOR- GAN1TE 1k. MEC 200 O (tubular) 5012. Any 3 for £M0 carr. paid. 
DEAC, RECHARGEABLE PERMA-SEAL Nickel-Cadmium Batteries. Type 900B. 1-22v at 900 mA (10-hr, rate). Size 90 mm x 13-5 mm. Weight 40 gr. Unused 63p ea. P. A P. 12p. 
"DECCO" MAINS SOLENOID. Compact and very power- ful. 16 lb. pult. I" travel which can be increased to 1" by removing captive-end-plate. Overall size2"X 24-"x 2i"high. £1-50. P. & P. 25p. 
"MAGNETIC DEVICES" Mains Solenoid:-2#xH'xH' approx 21b. pull. Plunger Travel 14' New in makers boxes; at approx. haff makers price £12-50. Carriage £1-50 offered at half original cost. 75p. p & p. 25p. 

ELECTRO-TECH SALES, 264 PENTONVILLE ROAD LONDON Nl. Tel. 01-837-7401/2 OPEN 9.30 - 6pm. SATS. 9.30 - 1pm. CALLERS WELCOME 
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PMh Bntton Switch, Type 14 D.M.G. A very fine switch made by Honeywell. The switch is intended for mounting on panel through oblong hole. No screws required for fixing, its sprung clips secure it quite firmly. The operating button is approximately 1 in. dia, round and dished for ease of operation. Has 2 sets of 10 amp c/o contacts. Sprung loaded, returns to normal when' pressure released. Ideal for instrument or quality gear. Price 40p. 24 per dozen. 
12v. Fluorescent Light. This uses 12 in. 8 watt tube, is energised by transistor inverter thus gives maximum light lor minimum battery drain. Ideal for caravan, boat or van interior light. Not a kit, but made up on aluminium body and ready to install. Complete with tube 24. Post 20p. 
Sew-tric Pump Motor. Very powerful series wound so easily controllable from speed point of view, sine 3 J in. x S in. approx. For mains working. Price £1-75 plus 30p post and insurance. Mains Operated Solenoids Model TT2. A small one but has a powerful pull, size approx. li in. x IJ in.x in. | in. pull Mains operated, 65p—model 400/1 medium size 2 in. x 2 in. x | in. approx. i in. pull —8 Op. plus 20p post. 
TT10. A very powerful solenoid with 1^ in. long pull, as fitted to many automatic washing machines etc. Size 3 in. x 2J- in. x 2$ in. Mains operated £1-80 plus 25p post and ins. 
Cold Room or Air-Conditioning Thermostat. This is calibrated from 30 to 60 F. and operates in the reverse way to normal thermostats, i.e. switches on with a rising temperature. In a neat wafi mounting case, size 24in. x l|in. x 1 Jin. Made by famous Teddington company. Limited quantity, £1-75 each. 
110 S.P.M. Geared Motors. This Is a powerful 2-pole mains operated induction motor similar construction and size as that used in record players, but much more powerful (| in. stack). Gear box is sealed and the final drive shaft is 1 in. long x £ in. diameter. £1-75. Postage and insurance 25p. 
Hearing Aid Amplifiers. 3 transistors and associ- ated condensers and resistors on a little printed circuit board, the whole thing only about half as big as an Oxo cube. If you are making minia- ture equipment then these may well be just what you are looking for. £1-75 each. 
Mains Solenoid Operated Water Valve. Normally closed opens when activated. Nylon body as used in many automatic washing machines. The mains solenoid is completely embedded in a resin Jacket thus making it absolutely waterproof. Many uses include automatic control of plant watering. Model 1 for 2 small hose connectors. Model 2 for one small and one large hose connector. Price 95p. £10 dozen. 
Mains Solenoid Operated Water Valve. Normally open, closes when activated. This is made by Aseo their type No. 8030 A2. This is a heavier and somewhat superior water valve with an all- metal body suitable for connecting in line with 1 in. pipe. The solenoid is not waterproofed but is enclosed in a metal casing with f in. conduit entry. To facilitate electrical connection the solenoid casing may be rotated through 360 degs. Weil made, should give years of trouble free service. Price £1-75, post and insurance 30p. 
Amplifier Mains Transformer, 50v li amp. Upright mounting with fixing brackets and metal shrouds to contain magnetic field, 50 c/s primary, tapped 11 Ov, 117v, 210v, 230v and 260v. 2 secondaries, one 60v, 1| amp, other 6v 1 amp for pilot light etc. £3 50, postage SOp. 
Mains Transformer, 25-0-25v 2 amps, 50 c.p.s. primary tapped 200/250v, in lOv steps, separate screen, 2 secondaries, one 25-0-25v, at 2 amps and the other llOv, at 10 MA. Open construction with mounting feet. £2-25p, post 30p. 
Multi-Range Test Meter, Handy slip-in-your- pocket size, but angled movement gives wide easily read scale, 8 ranges, B.C. volts 0-15-150- 1000 AC volts 0-15-150-1000 OC current 0-150MA. Besietance 0-100k. A very well made tester, 100-o.p.v. ideal for most jobs. Japanese made, of course, and very robust. Buy one of these and save your expensive instruments for precision jobs. Price £2, Post and insurance 20p. Air Spaced Tuning Condenser. 2 gang with slow- motion spindle (standard J size). Exact capacity not known, but estimated at approximately 300 p.f., and 250 p.f. 45p. £5 doz. Micro Switch, reference RWIS. An ultra sensitive switch operated by spring lever only slightest pressure needed to operate. Contacts rated at 10 amps. Price 20p. 500K. Edgewise Control Pot-Meter. Morganite, approximately in. dia. useful size and standard replacement in many T.V. sets. 12p. £1-20 per dozen. Pre-Set Pot Meters. With integral bakelite control knob, all by Morganite, Weiwyn or similar quality makers. Standard size {approximately 1 in. dia.) suitable for pre-set or variable circuits. Low values are wire wound. The following values are in stock. 22ohm, 33ohm, SOOohm, IK, 5K, 50K, 100E. lOp. each. £1 per dozen. 1 Watt Transistor Amplifier. Japanese made, very good quality. Panel size approx. 5} in. x 2 in. 6 transistors, 3-8 ohm output, operated from 9v batterv or from mains with 12v transformer. £1.25p. 

20 AMP ELECTRICAL, PROGRAMMER^ 
Learn in your sleep: Have Badio playing and kettle boiling as you awake—switch-on lights to ward off intruaers—-have warm house to come home to. All these and many other things you can do if you invent in an Electrical Programmer. Made by the famous Smiths Instrument Company. This is essentially a ^ 230/240 volt mains operated Clock and a 20 amp Switch, the switch-off time of which can be delayed up to 12 hours (continuously variable not stepped). Similarly the switch-on time can be delayed. This is a beautiful unit, size x 3} x 2 jin. deep. Metal encased, glass fronted with chrome surround. Offered at £2.40 plus 2Sp postage and insurance. 

- INSTRUMENT SWITCHES - Miniature f dia wafers. Silver plated 5 amp std. I" spindle. 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 1 pole 60p 60p 60p 60p 60p 33p S3p 2 poles 60p 60p 60p 60p 60p 33p 33p 3 poles 60p 80p 60p 60p £1 55p 55p 4 poles 60p 60p 60p £1 £1 55p 55p 5 poles 60p 60p £1 £1 £1-40 75p 75p 8 poles 60p £1 £1 £1 £1-40 75p 75p 7 poles 60p £1 £1 £1-40 £1-80 95p 95p 8 poles £1 £1 £1 £1-40 £1-80 95p 95p 9 poles £1 £1 £1-40 £1-40 £2-20 £1-15 £115 10 poles £1 £1 £1-40 £1-80 £2 20 £115 £115 11 poles £1 £1-40 £1-40 £1-80 £2-60 £1-85 £1-35 12 poles £1 £1-40 £1-40 £1-80 £2-60 £135 £135 

AUTO—ELECTRIC CAR AERIAL 
with dashboard control switch—fully extendable to 40m. or fully retractable. Suitable for 12v positive or negative earth. Supplied complete with fitting instructions and ready wired dashboard switch. £6 plus 25p post and ins. 

55p 75n 75p 95p 95p £1-15 £1-15 £1-35 £1 

INTEGRATED CIRCUIT BARGAIN A parcel of integrated circuits made by the famous Plessey Company. A once-in-a-Iiletime offer of Micro-electronic devices well below cost of manu- facture. The parcel contains 6 ICs all new and perfect, first-grade device, definitely not sub-standard or seconds. 4 of the ICs are single silicon chip GP amplifiers. The 5th is a monolithic NPN matched pair. Regular price of parcel well over £5. Full circuit details of the ICs are included and in addition you will receive a list of many different ICs available at bargain prices 5/- upwards with circuits and technical data of each. Complete parcel only £1 post paid. DON'T MISS THIS TERRIFIC BARGAIN. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 amp sockets in metal box to take standard 13 amp fused plugs and on/off switch with neon warning light. Suppled complete with 7 feet of heavy cable. Wired up ready to work, £2 less plug £2 -25 with fitted 13 amp plug; £2 -40 with fitted 15 amp plug, plus 23p P. & I. 

. BARGAIN OF THE YEAR 
MICROSONIC KEYCHAIN RADIO 
7 transistor Keychain Radio in very pretty ^ case, size 2J x 3J x IJin.—complete with soft, leather zipped bag. Specification Circuit: 7 transistor superheterodyne. | Frequency range: 530 to 1600 Ko/s. Sensi- tivity: 5 mv/m. Intermediate frequency: 465 Kc/s or 455 Kc/s. Power output: 40mW. Antenna: ferrite rod. Loudspeaker: Permanent magnet type. In transit from the East these sets suffered slight corrosion as the batteries were left i them but when this corrosion is cleared away they should work perfectly-—offered without guarantee __ except that they are new. Price only £1-25 less batteries plus l3p. post 6 for £7 post free. Pair of rechargeable batteries and charger 85p. 

rCONTROL 
BRILL 

SPEEDS 

24-HOUR TIME SWITCH 
Made by Smiths, these are AC mains operated, NOT CLOCKWORK. Ideal for mounting on rack or shelf or can be built into box with 13A socket. 2 completely adjustable time periods per 24 hours, 5 amp changeover contacts will switch circuit on or off during these periods. £2-50 post and ins. 23p. Additional time contacts 50p pair 

DRILL CONTROLLER Electronically changes speed from approxi- mately 10 revs, to maximum. Full power at all speeds by finger-tip control. Kit includes all parts, case, everything and full instructions. £1-50 plus 13p post and insurance. Made up model also avail- able, £1-90 plus ISp post & p. NEW /KW MODEL 
BALANCED ARMATURE UNIT 500 ohm, operates , speaker or micro- phone, so useful in intercom or similar circuits. 6/6 ea., £3.10.0 doz. 

MULTI-SPEED MOTOR Replacement in many well known food mixers. Six speeds are available. 500, 850 and 1100 r.p.m, from either or both of the nylon sockets (Where the beaters of the food mixers normally go) and 8,000, 12,000 and 15,000 r.p.m. (ideal polishing speeds) from the main drive shaft. Very powerful and useful motor size appox. 2in. diameter, Bin. long. Price 90p plus 23p, p. & ins. 12 or more post free. 
MAINS OPERATED CONTACTOR 220/240v. 50 cycle solenoid with laminated core so very silent in operation. Closes 4 circuits each rated at 10 amps. Extremely well made by a German Electrical Company. Overall size 2| x 2 x 2m. £1 each. 
COMPUTER TAPE 2,400 ft. of the best magnetic tape money can buy. Made by lin. wide almost un- breakable and on a lOJin metal computer spool. Users have claimed successful results with video as well as sound recordings £1 plus 33p post. Cassette to hold spool 50p extra. 
EMERGENCY SWITCH A heavy duty switch, ideal as an emer- gency stop switch machine flow-line, etc. To operate the switch you simply push the centre, but this is protected against accidental switching by an extended metal flange. 2 pair contacts one pair open other pair close as switch 

■ 

MAINS TRANSFORMER Output variable 24/88v. 50 c.p.d. primary 230/ 240v. Voltage from secondary depends upon the setting of a plug con- nector and maybe varied from 24y to 38v approxi- mately in 4 stops. Secon- dary rated at 40 watts. Price 95p. Post 20p. 

4 AMP VARIAC CONTROLLERS 
With this you can vary the voltage applied to your circuit from 
zero to full mains without generating undue heat. One obvious 
application therefore is to dim lighting. Ex equipment but little 
used—as good as new offered at approx. half price. £5 plus 
75p. post and ins. 
HONEYWELL PROGRAMMER 
This is a drum type timing device, the drum being calibrated in equal divisions for switch setting purposes with trips which are infinitely adjustable for position. They are also arranged to allow 2 opera- tions per switch per rotation. There are 15 changeover micro switches each of 10 amp type operated by the trips thus lo circuits may be changed per revolution. Drive motor is mains operated 5 revs per min. Some of the many uses of this timer are Machinery control, Boiler firing, Dispensing and Vending machines, Display I ighting animated and signs. Signalling, etc.' Price from makers probably over £10 each. Special snip price £5.75 plus 25p post and insurance. Don't miss this terrific bargain. 

MAINS MOTO^ Precision made — as used in record deck® and tape recorders— ideal also for extractor fan, blower, heaters, etc. New and perfect. Snip at SOp. Postage 15p for first one then 5p for each one ordered. 
NEED A SPECIAL SWITCH? Double Leaf Contact. Very slight pressure closes both contacts. 'each, 60p doz. Plastic push- rod suitable for operating, 5p each, 45b doz- 

MINIATURE WAFER SWITCHES 2 pole, 2 way—4 pole, 2 way— 3 pole, S way—-4 pole, 3 way—2 pole, 4 way—3 pole, 4 way—2 pole 6 way—1 pole, 12 way. All at 18p each, £1-80 dozen, your assortment. 

WATERPROOF HEATING ELEMENT 26 yards length 70W. 8elf-regulating temperature control. SOp post free. 
MICRO SWITCH 
5 amp, changeover contacts, 9p each, £1 doz. 15 amp. Model lOp each or £1-05 doz. 

Where postage is not stated then orders over £5 are post free. Below £6 add 2£)p. 
Semi-conductors add 6p post. Over £1 post free. S,A.E. with enquiries please. 

ELECTRONICS (CROYDON) LTD 
Post & Trade orders to Dept. P.W. J. Bull (Electrical) Ltd., 

7 Park Street, Croydon CRO IYD Callers to 102/3 Tamworth Road, Croydon 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel: 727 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail-Orders to Head Office 

When sending cash with order, please include I2^np in £ for postage and handling 
MINIMUM CHARGE I2jnp. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

OA2 0.88 6AQ6 0.55 6F1 0.70 9BW6 0.50 OAS 0.45 6AR5 0.35 6F5 0.50 10C2 0.50 OB2 0.36 6AR6 0.40 6F6G 0.30 10D1 0.50 OB3 0.80 6AR11 1.25 6F11 0.38 I0D2 0.40 003 0.38 6AS5 0.85 6F13 0.38 10F1 0.90 OD3 0.35 6A87G 0.80 6F14 0.65 10F9 0.50 1B3GT 0.38 6AT6 0.30 6FI5 0.65 10F18 0.45 1CP31 6.00 6AU6 0.25 6F18 0.45 10L1 0.45 1L4 0.20 6AV6-' 0.30 6F23 0.80 10LD11 0.80 1R4 0.35 6AW8A 0.55 6F24 0.75 10P13-0.55 1E5 0.35 6BA6 0.25 6F25 0.75 10P14 1.10 184 0.27 6BE6 0.30 6F26 0.35 12AB6 0.60 1S3 0.25 6BF5 0.80 6P28 0.60 12AC6 0.40 1T4 0.25 6BF6 0.50 6J4 0.50 12AL5 0,45 1U4 0.27 6BH6 0.46 6J6GT 0.30 12AQ5 0.43 1U6 0.50 8BJ6 0.45 6J7 0.45 12AT6 0.30 1V2 0.45 6BK7A 0.55 6K66T 0.55 12AT7 0.33 1X2B 0.40 6BN5 0.43 6K7 0.36 12AU6 0.30 2D21 0.35 6BN6 0.40 6K8G 0.35 12AU7 0.30 3A4 0.85 6BQ5 0.25 6K25 0.75 12AV6 0.33 3B28 2.15 6BR8 0.65 6L6GT 0.45 12AV7 0.60 3BP1 2.75 6BS7 1.30 6L7 0.40 12AX7 0.30 3Q4 0.40 6BW6 0.85 6L18 0.45 12AY7 0.70 3S4 0.35 6BW7 0.70 6LD20 0.40 12B44 A0.65 3V4 0.45 6BX6 0.25 6N7GT 0.40 12BA6 0.35 5R4GY 0.60 6BZ6 0.35 6P1 0.60 12BA7 0.35 5U4G 0.33 6C4 0.33 6P2o 1.25 12BE6 0.35 5U4QB 0.42 6C5GT 0.40 6P28 0.65 12BH7 0.40 5V4G 0.42 6GB6 0.30 6Q7 0.40 12BY7 0.55 5Y3GT 0.32 6CD6GA1.15 6SA7 0.40 12K5 0.55 5Z3 0.50 6CG7 0.60 ■^SG? 0.85 12K7GT0.35 6Z4G 0.40 6CH6 0.66 6SK7 0.35 12Q7G 0.30 6/30L2 0.75 6CL6 0.50 6SL7GT0.35 12SR7 0.35 6AB4 0.35 6CW4 0.68 6SN7GT0.35 1487 0.80 6AF4A 0.50 6CY6 0.43 6SQ7 0.40 20D1 0.45 SAG? 0.40 6CY7 0.65 6SR7 0.40 20L1 1.10 6AH6 0.60 6D3 0.45 6T8 0.35 20P1 0.50 6AJ8 0.30 6DC6 0.75 6U4GT 0.80 20P4 1.10 6AK5 0.30 6DK6 0.48 6U8A 0.40 20P5 1.20 6AK6 0.57 6DQ6B 0.63 6V6GT 0.38 2SC5 0.50 6AL3 0.43 6DS4 0.75 6X4 0.80 25L6GT 0.45 6AL5 0.20 6EA8 0.58 6X5GT 0.85 25Z4G 0.30 6AM5 0.32 6EH7 0.30 6X8 0.55 25Z6GT 0.85 6AM6 0.33 6BJ7 0.35 6Y6G 0.85 30A5 0.45 6AQ5 0.35 6BW6 0.85 7Y4 0.60 30AE3 0.40 

First Quality Fully Guaranteed 

brand 

electronic VALVES 

EF85 BF86 EP89 BF9I EE92 EF95 EF97 EP98 

0.55 0.35 0.80 

S0F5 0.85 30FEI 0.70 30PL12 0.93 30FL14 0.75 30L1 0.40 30L15 0.85 SOLI? 0.80 30F12 0.80 30P19 0.80 30PL1 0.70 30PL13 0.93 30PL14 0.90 35A3 35A5 35B5 35C5 35D5 35L6GT0.50 3SW4 0.30 S5Z3 0.60 35Z4G 0.30 3SZ5GT 0.40 50A5 0.70 50B5 0,45 50C5 0.40 50CD6G1.66 

85A2 90AG 90AV 9001 90CV 807 812A 813 866A 5642 6080 6146 

7199 7360 7586 7895 9002 9003 AZ1 AZ31 CBLI 

0.40 S.40 2.50 0.60 1.26 0.50 3.50 3.75 0.75 0.65 1.60 1.50 
2.50 2.15 0.75 1.80 

CBL3I 0.90 CY31 0.35 DAF96 0.42 DP96 0.42 

DK40 0.55 DK92 0.50 DK96 0.42 DL96 0.42 DM160 0.85 DY86 0.38 DY87 0.35 DY802 0.50 E88CC 0.66 E180P 0.95 E810F 2.90 BABC800.35 BAP42 0.55 EBC33 0.50 BB041 0.55 EBC8i 0.30 EBF80 0.40 EBF83 0.40 EBF89 0.30 EC53 EC86 EC88 EC90 EC91 EC92 EC93 

0.50 0.60 0.60 0.33 0.50 0.35 0.50 EC8010 2.25 EGC40 0.60 ECC81 0.33 EOC82 0.30 

ECC83 0.80 BCC84 0.80 ECC85 0.40 ECC88 0.40 ECC89 0.50 ECC91 0.20 ECC189 0.60 EOF80 0.35 ECF82 0.35 ECF86 0.65 ECF8041.60 BCH42 0.70 ECH81 0.80 ECH83 0.40 ECH84 0.45 ECL80 0.40 ECL81 0.45 EOL82 0.85 ECL83 0.65 ECL84 0.65 ECL85 0.65 ECL86 0.40 ECLL800 1.50 EF37A 0.60   0.40 BF40 EF41 EF42 EP80 

0.80 0.66 0.65 EF183 0.30 BP184 0.85 EF800 1.00 EF804 1.25 BK90 0.30 EL33 EL34 EL36 EL37 EL41 EL42 EL81 EL83 EL84 EL85' 0.43 EL86 0.40 EL90 0.85 EL95 0.85 EL803 1.00 EL821 0.55 EL822 0.90 ELL80 0.75 EM34 0.90 EM71 -0.75 EM80 0.40 BM81 0.80 EM84 0.36 EM86 1.00 

EZ40 EZ41 EZ80 EZ81 GY501 GZ30 GZ31 GZ32 GZ33 GZ34 HABC800.45 HK90 0.35 KT66 2.05 KT88 2.00 N78 1.45 PABC800.40 PC86 0-80 PC88 0.60 PC97 0.60 PC900 0.48 FCC84 0.40 PCC85 0.40 PCC88 0.65 PCC89 0.50 PCC189 0.66 PCC805 0.86 PCC806 0.80 PCF80 0.30 PCP82 0.35 PCF84 0.50 PCF86 0.60 PCF87 0.85 PCF801 0.50 PCF802 0.50 PCF805 0.75 PCF806 0.70 PCF808 0.75 PCH2000.70 PCL81 0.50 PCL82 0.35 PCL83 0,65 PCL84 0.45 PCL85 0.40 PCL86 0.45 

PCL88 0.90 PCL800 0.93 POL8010.70 PD500 1.50 PF86 0.80 PFSIS 0.85 PFL2000.70 PL33 0.36 

PL84 0.40 PL302 0.80 PL504 0.80 PL508 0.90 PL509 1.80 PL509 1'80 PL801 0.80 PM84 0.50 

PY88 0.40 PY500 1.00 PY800 0.60 PY801 0.50 PZ30 0.85 QQV2-6 2.15 QQ V 03-10 1.25 QQV03-20A 5.25 TT21 2.65 TT22 2.80 TT18/20 0.75 1X25 G26 U31 TJ37 XJ52 TJ76 

0.75 0.75 0.46 1.50 0.38 0.30 

V78 11191 17201 17281 17282 17301 17403 17404 17801 

0.80 0.75 0.35 0.40 0.40 0.40 0.50 0.40 1.00 UABC80 0.85 UAF41 0.50 UAF42 0.55 UBG41 0.50 UBC81 0.40 tTBFSO 0.40 UBF89 0.35 UBL1 0.50 UBL21 0.60 17092 0.35 170C85 0.40 UCP80 0.55 UCH21 0.80 UCH42 0.70 UCH43 0.76 UCH81 0.86 TJCL81 0.1" 17CL82 0.85 17CL83 0.60 UF41 0.60 

UY1N 0.50 XJYll 0.66 irY41 0.45 TJY82 0.50 IJY85 0.30 W729 0.60 Z803X7 0.90 

TRANSISTORS 
2N404 0.17 28102 0.40 BC173 0.25 2N444A 0.25 28104 0.60 BCY30 0.35 2N696 0.20 28701 0.50 BCY33 0.25 2N697 0.23 28702 0.50 BCY34 0.80 2N698 0.40 28746 0.30 BCY72 0.20 2N705 0.70 ACI13 0.15 BCZ11 0.40 2N706 0.15 AC125 0.80 BD121 0.80 2N708 0.20 AC128 0.25 BD123 0.95 2N753 0.26 AG127 0.20 BF115 0.20 2N929 0.30 A0128 0.20 BP167 0.25 2N930 O.SS A0132 0.85 BP173 0.30 2N9B7 0.36 AC153 0.26 BP181 0.25 2N1131 0.40 AC154 0.15 BP184 0.26 2N1132 0.45 AC156 0.23 BF185 0.20 2N1184 1.25 AC157 0.20 BF194 0.20 2N130I 0.40 A0169 0.10 BF196 0.15 2N1302 0.25 AC176 0.25 BF196 0.20 2N1304 0.25 A0187 0.30 BF197 0.20 2N1305 0.25 AC188 0.30 BPW87 0.30 2N1306 0.25 ACY17 0.30 BPW88 0.25 2N1307 0.80 ACY18 0.20 BFW89 0.23 2N1308 0.40 ACY19 0.25 BPW91 0.20 2N1309 0.35 ACY20 0.20 BFX88 0.25 2N1613 0.25 ACY21 0.20 BFY17 0.40 2N1711 0.30 ACY22 0.15 BFY19 0.60 2N1756 0.75 AD140 0.80 BPY50 0.25 2N2147 0.76 AD149 0.50 BFY51 0.20 2N2I60 1.25 AD161 0.36 BPY62 0.25 2N2217 0.30 AD162 0.35 BSY26 0.25 2N22I8 0.40 AF114 0.25 BSY27 0.30 2N22i9 0.45 API15 0.30 B9Y28 0.80 2N2369A 0.25 API16 0.25 BSY66 0.20 2N2477 0.65 AF117 0.20 . BSY95A 0.20 2N2646 0.60 AF118 0.45 OC16 0.75 2N2905 0.60 AP125 0.25 OC22 0.65 2N2923 0.15 AP127 0.25 0023 0.60 2N2924 0.15 AFX78 0.40 OC24 0.60 2N2926 0.15 AP180 0.35 OC25 0.40 9N3053 0.30 AP181 0.35 OC26 0.30 2N3055 0.75 AF185 0.50 OC28 0.60 2N3133 0.35 AF239 0.40 OC29 0.65 2N3134 0.60 AFZ11 0.46 OC30 0.76 2N3391 0.20 ASY26 0.25 OCS5 0.50 2N3392 0.15 ASY27 0.30 OC36 0.60 2N3393 0.15 ASY28 0.30 0042 0.30 2N3394 0.15 ASY29 0.30 0C44 0.20 2N3395 0.20 ASY54 0.25 0045 0.20 2N3402 0.15 ASY74 0.50 OC70 0.20 2N3403 0.15 ASY77 0.35 OC7X 0.15 2N3404 0.35 A8Y82 0,20 OC72 0.25 2N3414 0.20 ASY86 0.20 OC73 0.40 2N3413 0.15 ASZ16 0.70 0C76 0.25 2N3416 0.25 ASZ17 0.75 OC76 0.25 2N3417 0.25 ASZ18 0.75 0G78 0.25 2N3702 0.15 ASZ21 0.50 0C78D 0.20 2N3703 0.15 BC107 0.15 OC81 0.25 2N3704 0.20 BOI08 0.15 OC81D 0.15 2N3707 0.20 BO109 0.20 OC83 0.20 2N3709 0.15 BC113 0.40 OC139 0.35 2N3710 0.15 BC118 0.30 OC140 0.40 2N3819 0.35 BC134 0.30 OC141 0.60 2N3906 0.30 BC147 0.20 OC170 0.25 28002 1.00 BC148 0.15 OC171 0.25 28004 1.00 BC149 0.16 28034 1.00 BC152 ■ 0.15 

SYNCHROSCOPE TYPE C1-5 

ii» 

A 

3-in tube fitted with telescopic viewing hood, giving bright display in lull daylight. Bandwidth 10 c/s—10 mc/s. Triggered sweep pre-set at 1-2-5-10-30-100-300-1000-3000 /xsec per stroke. Free- running time base 20 c/s to 2000kc/s with built-in crystal calibrator providing timing marks at .05-.2-1-5- 20-100 /x sec + 5%. Amptitude calibrator directly calibrated in volts. Input attenuator 1-10-100. Power supplies 127/2S0v AC. 
PEICE £89.00. Packing and carriage 1.50 

6.3v heater. Anode voltage 500v. Sensitivity Y plates 45v/cm; X plates 52v/cm (typical) Y plates suitable tor assymmetrical deflection. Green face, medium persistence. 
PRICE £6.0.0 p.p. 0.25 

SOLID STATE LIGHT EMTTTIIfQ DIODES MV10B 
T018 outline. Brightness 500 PT-L at 50mA. Forward voltage 1-65 to 2V. Diode gives bright red pinpoint of light when supplied from a 2V source. Lens diameter 0170in. PRICE £1.05 

OX7R NEW 1970/1971 CATALOGUE IS NOW READY 
AND AVAILABLE FREE OP CHARGE. PLEASE 
BEND QUARTO STAMPED AND ADDRESSED 
ENVELOPE FOR THIS VALUABLE SOURCE OP 
REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES ETC. 

TWO NEW MULTIMETERS 
FROM RUSSIA 

Type U43I2 
04313 

with AC corrent rangea 
Type 114312—Low sensi- tivity instrument (667 o.p.v.) 1% accuracy on DC and 1-5% on AC, 9 current ranges on DC (SOOfjA to 6A) and 8 current ranges on AC (1 -SmA. to 6A). 9 voltage ranges 0-3 to 900V AC/DC. Resistance 0-2 to 30k Mirror scale, 

PRICE, complete with leads and steel carrying case £9.75 
Type U4313—20.000 o.p.v. DC and 2,000 o.p.v. on AO. 8 DO current ranges 60/j.A to 1-5A. 6 AC current ranges 0-6 to 1-5A. 9 DC and AC voltage ranges 7 -5-500V. Resist- ance ranges 0-5-500kQ. Accuracy 15% DC and 2-5% AO. Mirror scale. PRICE, complete with test leads and steel carrying case £10.50 

MINIATUEE CERAMIC CAPACITORS 25V WORKING 
5% tolerance 22-27-33-39-47-56-68-82-100-120-150- 180-22fl-270-S30-390-470-560-680-820-1000pP All at 20np per twenty. + 50 %-20 % tolerance 1500-2200-3300-4700-6800-10,000 -15,000 pF—All at 28np per twenty. + S0%-20% tolerance 0.022-0.033-0.047 (J.F. All at 28np per twenty. Minimum orders 20 of one size. 

HALF WAVE SILICON WIRE ENDED RECTIFIERS 
BY101 50 p.i.v. 1 Amp lOnp IN4002 100 p.i.v. 1 Amp lOnp BY125 200 p.i.v. 425mA 18np 1N4004 400 p.i.v. 1 Amp ISnp BY130 450 p.i.v. 800 m A lOnp BY127 600 p.i.V. 1 Amp ISnp IN4005 800 p.i.v. 1 Amp ISnp BY105 800 p.i.v. 1-1 Amp 20np 

INTEGRATED MONOLITHIC DUAL OPERATIONAL AMPLIFIER MC1435P 
Two identical amplifiers in 14-pm dual-in-line epoiy package. 400mW dissipation. Typical open loop voltage gain 7000. Max. differential input ± 6V. Power supplies 6 to 9V. Mai. frequency 1 mc/s. £2.00. 

1R4 



In Just 2 minutes,' 

you can qualify for promotion 

or a better Job in Engineering. 

That's how long it will take you to fill in the coupon below. Mail it to 
B.T.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low-cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay-as-you-learn on 'SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

■WHICH SUBJECT WOULD INTEREST Y0UPmmam 

Mechanical A.M.S.E. (Mcch.) Inst. of Engineers Mechanical Eng. Maintenance Eng. Welding General Diesel Eng. Sheet Metal Work Eng. Inspection Eng. Metallurgy C, & G. Eng. Crafts C. & G. Fabrication 
Draughtsmanship A.M.I.E.D. Gen. Draughtsmanship Die & Press Tools Elec. Draughtsmanship Jig & Tool Design Design of Elec. Machines Technical Drawing Building 
Electrical & Electronic A.M.S.E. (Elec.) C. & G. Elcc. Eng. General Elec. Eng. Installations & Wiring Electrical Maths. Electrical Science Computer Electronics Electronic Eng. 
Radio & Telecomms. C. & G. Telecomms. C. & G. Radio Servicing Radio Amateurs' Exam. Radio Operators' Cert. Radio & TV Engineering Radio Servicing -Practical Television TV Servicing Colour TV Practical Radio & Electronics (with kit) 

Auto & Aero A.M. I.M.I, MAA/IMI Diploma C. & G. Auto Eng. General Auto Eng. Motor Mechanics A.R.B. Certs. Gen. Aero Eng. 
Management & Production Computer Programming Inst. of Marketing A.C.W.A. Works Management Work Study Production Eng. Storekceping Estimating Personnel Management Quality Control Electronic Data Processing Numerical Control Planning Engineering Materials Handling Operational Research Metrication 
Constructional A.M.S.E. (Civ.) C. & G. Structural Road Engineering Civil Engineering Building Air Conditioning Heating & Ventilating Carpentry & Joinery Clerk of Works Building Drawing Surveying Painting and Decorating. Architecture Builders' Quantities 

General C.E.I. Petroleum Tech. Practical Maths. Refrigerator Servicing. Rubber Technology Sales Engineer Timber Trade Farm Science Agricultural Eng. General Plastics 
General Certificate of Education Choose from 42 'O' and 'A' Level subjects including: English Chemisirv General ^Science Geology Physics Mathematics Technical Draning French German Russian Spanish Biology B.I.E.T. and its associated schools have recorded ice!! over 10,000 G.C.E. successes at 'O' and 'A' level. WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 
Over 3,000 of our Students have obtained City & Guilds Certificates. Thousands of other exam successes. 

THEY DID IT—SO COULD YOU 
"My income has aimost trebled ... my life is 
fuller and happier." - Case History G/321. 
"In addition to having my salary doubled, 
my future is assured." - Case History H/493. 

"A turning point in my career - you have 
almost doubled my standard of living." - 
Case History K/662. 
"Completing your Course meant going from 
a job I detested to a job I love." - Case 
History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more on 
file at Aldermaston Court - speak of the 
rewards that come to the man who has 
given himself the specialised know-how 
employers seek. There's no surer way of 
getting ahead or of opening up new oppor- 
tunities for yourself. It will cost you a stamp 
to find out how we can help you. 

Jree! 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it couid be the best thing you ever did. 

EHEEKinDlllGY 

Dept D258, Aldermaston 
Court, Reading RG7 4PF. 

(Write if you prefer not to cut this page) 

w 

Bin 

POST THIS COUPON TODAY 

I'to : B.I.E.T., Dept D25B, Aldermaston Court,Reading RG7 4Pf'| 
j Please send me book and details of your Courses in ^ 

Name 
Address 

Occupation 

B.I.E.T-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE 
Published approximately on the 7th of each month by IPG Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-634 4444. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; Sooth Africa—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Ltd.; East Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world £2-65, PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. ^ gg 



HENRY'S RADIO LIMITED M 

ENGLAND'S LEADING ELECTRONIC CENTRES 
Hl-F: COMPONENTS TEST : PA, OISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER 
TRANSISTOR 
AMPLIFIERS 
NEW RANGES NOW IN STOCK 

(Leaflets Ref. No. 6 and 8) Post etc. 20p 
4-300 4 TR 9V 300mW £! -75 
104 4 TR W I W £2.SI 
304 4 TR 9V 3W £2-47 
555 6 TR i2V 3W £2-75 
PA7 6 TR 16V 7W £3-62 
608 6 TR 24V iOW £4-12 
410 4 TR 28V IOW £4-97 
MPAi2/3 6 TR i8V I2W £4>50 
MPAI2/I56TR36V I2W £5-25 
Z30 9 TR 30V 20W £3-75 
PA25 10 TR (Sp!) 25W £7-50 
Z50 30V 40W £5-47 
PASO I2TR (Spl) SOW £9-50 
100 I00W with Power Supply£45'00 Post 45 p 
OPTIONAL POWER SUPPLIES 
Post etc. 20p. P500 (One or Two) for 104, 304 £2-62 PS20 (One or Two) for PA7 £3-47 MU24/40 (One or Two) for MPAI2/3 or MPAI2/I5 £4-S0 PZ5 for Z30 £3-97 or PZ6 for Z30 £6-97 PZ8 for Z50 £5-97 Transformer £2-25 PI I for 608 £2-87 P15for4IO £2-62 MU442 for I or 2 PA25 or 1 only PASO £6-50 

SINCLAIR PROJECT 60 PACKAGE DEALS 2xZ30 amplifiers stereo 60 pre-amp, PZ5 power supply. £I6-7S4 Carr. 40p. Or with PZ6 power supply £18-25. Carr. 40p. 2xZ50 amplifier, stereo 60 pre-amp. PZ8 power supply. £20-25. Carr, 40p. Transformer for PZ8 £2-25 extra. Any of the above with Active Filter unit add £4-75 or with pair Q16 speakers add £15. Also new FM Tuner £21. 
BUILD THIS VHF FM TUNER 

5 MULLARD TRANSISTORS 300 kc/s BANDWIDTH. PRINTED CIR- CUIT, HIGH FIDELITY REPRO- DUCTION. MONO AND STEREO. A popular yHF 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 Cabinet !00p, Decoder Kit £5.97, Tuning meter £1.75 Mains unit (optional) Mode! PS900 £2-47 Mains unit for Tuner and Decoder PSi200 £2'62 

N 

BUILD YOURSELF A QUALITY RADIO Excellent printed circuit design with full power output. Fully tuneable on both MW/LW bands. 7 Mullard tran- sistors, Fitted Sin. speaker. Room filling power. Easy to build with terrific results. Two colour leather-cloth cabinet with silvered front. Ail local and continental stations. Complete detailed instructions. . Total cost £6'98 p.p 35p. All parts sold separately. Ask for leaflet No. 1. 

HI-FI TO SUIT 
EVERY 

POCKET 

FROM , vu SYSTEMS 
and a complete range of individual units In stock— Demonstrations all day- visit our new Hi Fi Store. LOW CASH OR CREDIT/ HP TERMS (Credit terms from £30 purchase—callers 
FREE- ■Stock list No. 

on request—BEST 

HENRY'S LATEST 
CATALOGUE 
 era. Now 350 

pages. 
WHY 
NOT 
SEND 

AWAY 
TODAY 

★ EQUIPMENT, MODULES 
SPECIAL OFFERS, etc.etc. 

Everything for the construc- tor. Complete with 5Op value discount vouchers for use with purchases. Price 50p Post Paid. 
8 page Transistor, IC, Diode lists No. 36 20 page Organs to Build brochure No. 9 Decks and Hi Fi Stock Lists No. 16/17 PA, Disco and Lighting List No. 

FREE 

FREE 

FREE 

FREE 

FREE 
18 Quotations for all Electronics —send list and S.A.E. 

TEST EQUIPMENT FOR HOME, 
SCHOOL & PROFESSIONAL USE 

AFI05 SOk/volt multimeter (iiius.). Price £8-50, p.p 20p. Leather case £ I-42. 200H 20k/volt. Price £3-87, p.p 20p. Case 62p 500 SOk/volt multi-meter. Price £8-87, p.p 20p. Leather case £1.50. THL 33 2k/voit. Price £4*I2. p.p 15p, Leather case £1.15 TE65 Valve voltmeter (illus.) Price £I7'50 p.p 40p. 

3E500 Pocket pencil signal tracer. Price £1 -50 Post Paid. TE20D RF generator Price £15. p.p 40p TE22D Matching audio generator. Price £17. p.p 40p. TE15 Grid dip meter. Price £I2>59. p.p 40p T03 Scope 3' tube. Price £37*50. p.p 50p. TE22 Audio Generator £17. p.p 40p 
(GET A COPY OF OUR LATEST CATALOGUE FOR FULL SPECIFICATIONS AND FURTHER RANGES.) 

m 

:♦ 
m 

NEW 
MINIATURE 
LOW COST 
AMPLIFIER 

MODEL 4-300 
9 volt operated or mains unit optional transformer (MT98 70p). 1-iOmV adjustable sensitivity. P/P output for 3-8 ohms. Fitted volume control and leads. Size SJ" x IH" X f". Thousands of uses—takes magnetic, dynamic and crystal inputs direct. Output 300mW— very high gain—built in rectifier circuit. 

PRICE £1.75 
p.p 15p Complete with FREE leaflet No. 8. 

SIC TIME DELAY 
MODULE 

I 
Idea! for experimen- ters, educational pro- jects as well as for practical uses. Delay adjustable 3-15 sees. Operates 9-12 volts. Heavy Duty Relay Contacts. Complete with suggested appli- cations sheet. Price £! *75 Post Paid. 

GARRARO 
TAPE DECK 

£9.97 P.&P. 33p 
300 and spool40p 

t ft 
9 vole operated l-spsed tape deck fitted Record/Replay i track and Erase/Bias Osc. Head. Com- plete with Oscillator/Record head circuit. Unit size 9" x 6|" X If and 2k" below motor board. Takes up to 4" spools. Supplied Brand New. 

HEHELEC SELF-POWERED PRE-AMPLIFIERS 

FINISH, Mains operated, Suppliedwith all plugs, etc. ADJ" " UP TO I VOLT. USTABLE OUTPUT 

SLIM MODERN DESIGNS USING THE LATEST SILICON TRANSISTORS FET's and IC's. DIN SOCKETS, Etc. fitted. Self powered. 
PUSH-BUTTON SELECTION, ±20dB BASS AND TREBLE BOOST & CUT 
AH inputs provided plus TAPE RECORD and REPLAY. 

if FETI54 STEREO (illus.). Magnetic cart, input, tuner, tape, etc Beautiful stereo sound. Price £16*50 p.p 25p 
Also suitab!e for use with any power amplifier. Suggested types PA2S. PA50, MPAI2I3, MPAI2IIS 

SIMPLICITY TO MOUNT—EASY TO USE 
All units no soldering—just edge connectors and plugs 

25 WATT AND 50 WATT 
SILICON AMPLIFIERS 
LOOK AT THE SPECIFICATIONS 
ic At full power 0.3% distortion. 
if At full power—SdB ! Sc/s to 40 kc's. 
if Response-"-I dB S! c/s to 100 kc/s, 
-Jf Rise time 2fi sec. ^ FREE LEAFLET if Short circuit proof No. 25 on request plus limiting cct. 

PA 25 10 transistor all silicon differentia! input 400mV sensitivity. 25 watts Rms into 8 ohms. Supplied with edge connector harness size S" x 3' x 2". 
PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size 5' x 3' x 4', 
MU 442. Power supply or one or two PA 25 or one PA 50 
PA 25 £7*50; PA 50 £9*50. MU 442 £6.00 P. & P. 20p each. 

DESIGNED FOR QUALITY, PERFORMANCE AND PRICE AS SPECIFIED FOR MANY "PRACTICAL WIRELESS" 1970 PROJECTS 
Electronic Components & High Fidelity Sales & Electronic Organs. Mai! Orders. Special Bargain 
Test. Gear Centre Demonstrations CentnEk PrA:: & Discotheque Centre Shop. Industrial Sales 
356 EDGWARE ROAD, 354 EOGWARE ROAD, SCTs EDGWARE ROAD. 303 EOGWARE ROAD. 
LONDON, W.2 LONDON. W.2. LONDON, W.2 LONDON. W.2. 
Tel: 01-402 4736 Tel; 01-402 5854 Tel: 01 -723 6963 Tel: 91-723 1008/9 
OPEN 9 a.m. to 6p.m. MONDAY TO SATURDAY 9 a m. to t p.m. THURSDAYS — OPEN ALL DAY SATURDAY 



WHY mv £40 OR MORE? 
VHF A rOMPkBlBPORTABLE 

FM.MWX fidelity 
A FC \ COMMUNICATIONS 

g\ \ & RADIO RECEIVER 

Ff&rsHfmeNTi/mARRfveot 

POST 

til 
ETC 

•97 Sis 

FREE TO EVERY PURCHASER 
"AIRCRAFT SPOTTER" 

POWER . PICKS UP AlftCRAFf TR^MSMlSSTCTNS (control to aircraft, etc.), SHIPS AT SEA, POP PIRATES, TAXIS, AMBULANCES. LOCAL RADIO STATIONS, CONTINEN- TAL STATIONS, ALL BBC, VHF & MANY, MANY, MANY MORE, including fascinat- fng public service transmissions that we are not allowed to mention! A miracle of ad- vanced technology! You get far, far more than an ordinary radio! An instrument that will bring a new dimension to your world of sound! Frequency range: MW 540—1600 KHz. FM 88-108 MHz. Air 108—136 MHz. Intermediate Frequency: MW 455 KHz, FM 10-7 MHz. Air 10-7 MHz. 18 SEMI-CONDUCTORS: Transistors 11, Diodes 6+ Thermister! Automatic frequency control 'iocks-in', eliminating drift. Pinpoint station selection! Buiit-in adjustable 8-section 31" tele- scopic aerial. Lowest price ever! Tremendously strong leather-grained case 
^i!hQ7nar,^,hanrdie,J0r ? 6*" V'' .ove:al1 approx- Written guarantee. On" £11 97p., carr. etc., 38p—with FREE pair of "aircraft spotter" high power "bino- 
Sco?? ,, Ln®c"'ars wJth bu'jt-m filters for viewing in strong sunlight & indepen- dent left & right eye focus. Send or call. ^Compare it with sets costing £40 or more Refund If not delighted. BONUS OFFER: Shoulder strap, earphone fwpereonai listening & batteries, all for 23p extra, M required. 

I Dept. WP/6, 164 UXBRIDGE ROAD, MLUX amsamA iimusm aoiui (facing Shepherd's Bush Green). 
LONDON. W12 8AQ (Thurs. 1, Fri. 7). Also 37 High Holborn, London, W.C.I (Wed. 1, Thurs. 7). Both stores open from MONDAY-SATURDAY 9-6. 

6 WAVEBANDpBisL 
twoRt r 

♦coMPflRr^ilr ITS PERFORMfiNCE mth 
£34 RADIOS.' 

. RECEPTION ^ THOUSAWDSOFTRANSMISSIONS, > AND STATIDNSTHE WORLD OVER' 
NOT JUST A RADIO-BUT TECHRiQLOGICAL MAGICI 

THE LATEST 1971 MODEL, SUPERSEDING ALL PREVIOUS MODELS FANTASTIC BRAND NEW RUSSIAN "MERIDIAN" 6-WAVEBAND PORTABLE RADIO. DESIGNED FOR WORLD WIDE RECEP- TION. Only put into production after incorporation of 
every conceivable possible up-to-date technological improvement had been carefully considered and thoroughly examined. So advanced it will probably make your present radio seem like a "crystal set"! It's far better than any6-wave radio even they have producedl Finest value we've ever offered! We're almost 
9l-,nSi a„ay at £9-97~a mere fraction of even today's Russian miracle price! We challenge you to compare performance and value with that of £34 radios! ★ Instant refund if you are not astounded! Purer and sweeter tone than ever! Much wider band spread than hitherto for "pin-point" station selection Once 
again the Russians have proved their fantastic ability In electronics—brilliantly reflecting their advanced micro-circuitry techniques In the field of spaceship and satellite communications. YOU GET THIS AMAZING SET FROM US AT A PRICE THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate wavebands, Including Standard Long, Medium and Short Waves to cover world! Unique side control waveband selection unit gives incredible ease of station tuning! Thousands of different transmissions and stations at your fingertips 24 hours a day, even ships at sea and messages from all over world—nothing is secret! The radio enthusiast has the world in his hand! Superb, sweet tone—controlled from a whisper to a roar. Push-pulf output! Separate ON/OFF volume and Treble/ Bass tone controls! Take it anywhere—runs economically on standard batteries. Internal ferrfte rod aerial plus built-in telescopic aerial extending to full 33iin. length. 
.Iwi«.S.^l

ar.|fabu,OUS CAR RA010—any speed, requires no additional aerial. UNIQUE! Elegant Black, White and Chrome finish case. SIZE lOi" x 8" x 3^ over- all approx. Magnificently designed, made to give years of perfect service. With 
GUARANTEE, manual with simple operating instructions and circuit diagram. ONLY £9.97, POST ETC. 43p. Standard batteries 25p extra. Can also be used through extension amplifier, tape recorder or public address. 

PHOTOELECTRIC KIT 
CONTENTS. 2 P.O. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo- transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady-Light Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for mo.iulatcd-light operation. 

PHOTOELECTRIC KIT 
£1.95 

Postage and Pack, lop (ITK) 
Commonwealth: 

'V* i if" l! If 
it 

PHOTOELECTRIC 
1IMVISIBLE SEAM TVPE 

Also Essential Data Circuits and Plans for Building 
10 Advanced Designs 

INVISBLE BEAM OPTICAL KIT Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms Counters, Door Openers, etc. ' CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter, pro- jector lamp holder, building plans, etc. Price £1.00 Postage and Pack. 5p (U.K.). Commonwealth: Surface Mail lOp, Air Mail 30p. 
LONG RANGE INVISBLE BEAM OPTICAL KIT CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc Price £1.50. Postage and Pack 5p (U.K.) Commonwealth: Surface Mail 15p, Air Mail 50p. * 
iUNIOR PHOTOELECTRIC KIT Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm, Door Opener, Counter, etc., for the Experimenter. CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, Resistors, Screws, etc. Full Size Plans, Instructions. Data Sheet "10 Advanced Photo- electric Designs". Price £1.00. Postage and Pack. 5p (U.K.). Commonwealth lOp; Airmail 20p. 
JUNIOR OPTICAL KIT CONTENTS: 2 Lenses, Infra-red Filter, Larapholder, Bracket, Plans, etc. Everything (except plywood) to build 1 mimature invisible beam projector and photocell receiver for use with Junior Photoelectric Kit. Price 50p. Post, and Pack. 6p (U.K.). Commonwealth: Surface MaillOp; Air Mail 20p. 

YORK ELECTRICS Hail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send S.A.E. for full details, a hrief description of all Kits and Projects 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED 

SETS 1R6, 1S5' 1T4' 3S4> 3V4, DAF91, DP91, DK91, DL92, DL94. Set of 4 for £1-02. DAF96. DF96. DK96, DL96. 4 for £1.45. 
1A7GT 1H6GT 1N5GT 1R6 1S5 1T4 3S4 3V4 5V4G 6Y3GT 5Z4G 6/30L2 6AL5 6AM6 6AQ5 6AT6 6AU6 

6EJ6 'i 6BW7 -f 6CD6G £10 6F14 .4 6F23 •! 6F25 .( 6K7G O 6K8€r O 6P28 -fi 6SL7GT -2 6V6G -2 6V6GT -3 6X4 -2 6X5GT -2 10P13 -6 12AH8 £2-2 12AT7 -1 12AU6 -2 12AU7 .2 I2AX7 -2 19BG6G .8 20P2 -6 20P3 -8 20P4 -9 

25L6GT •25 DL35 •25 EL90 •26 PCP808 •72 •86 25TJ4GT -57 DL92 •28 ELSOD •62 PC1.82 30C1 •30 DL94 •37 EM80 •41 PCL83 •60 30C15 •63 DL96 •88 EM81 •41 PCL84 •37 30017 ■80 DY86 •28 EM84 •33 PCL85 •45 30C18 •87 DYS? •28 EM87 •37 PCL86 •41 30P5 •76 EABC80 •32 EY51 •36 PCL88 •73 30FLI •63 EAF42 ■50 EY86 •32 PGL800 ■77 80FL12 •72 EB91 •11 EZ40 •43 PENA4 •42 30PL14 •72 EBC33 •40 EZ41 •43 PEN36C •70 •58 30L1 •32 BBC4I •54 EZ80 •23 PFL200 30L15 ■62 EBC90 -22 EZ81 •24 PL36 •49 -46 30L17 •73 BBP80 •33 GZ30 •37 PL81 30P4 •65 EBP89 -31 GZ82 ■43 PLS1A ■51 •33 30P12 ■77 ECC81 ■18 GZ34 •50 PL82 30P19 •65 BOC82 •23 KT41 •77 PL83 •35 30PL1 •63 ECC83 •35 KT6I •55 PL84 •33 S0PL13 •88 •70 ECC85 •28 KT66 •83 PL500 •85 •67 30PL14 ECC804 •60 LN319 •83 PL504 30PL15 •90 ECF80 •30 LNS29 •72 •63 PL508 £1.17 S5L6GT •43 EOF82 •30 LN339 PM84 •37 85 W4 •28 ECH35 •80 N78 •87 PX25 £1.17 85Z4GT •25 ECH42 •63 P61 •50 PT32 •56 807 •45 ECH8i •29 PABC80 •35 PY33 •65 6063 AC/VP2 •62 EOH83 •41 PC86 •51 PY8I •27 •77 ECH84 •37 PC88 •51 ■43 PY82 •27 •28 AZSi •55 EGL80 •35 PC96 PV83 B349 •65 ECL82 •33 PC97 •40 PY88 •35 B729 •62 BOL86 .40 PC900 •87 PY800 •87 COH35 •67 BP39 •23 PCC84 •32 PY801 •37 •32 CL33 -92 BF41 ■60 PCC85 •30 R19 CYS1 •33 EF80 •24 PCC88 •45 R20 •66 -68 DAC32 -38 EF85 •31 PCC89 •47 U25 DAF91 •21 EF86 •31 PCC189 ■51 U26 •85 ■68 DAF96 •36 EF89 •28 PCC805 •85 •30 U47 DF33 •38 EF91 •13 PCF80 U49 -65 DP91 •16 EP183 •29 PCF82 •32 U78 •24 •62 DP98 •36 EPi84 •32 POP86 •47 U191 DH77 •22 EH90 •42 PCF800 ■67 •38 U193 •42 DK32 •37 EL33 -55 PCF80I U251 •72 •62 DK91 •88 EL34 •49 PCF802 •45 U301 DK92 ■42 EL4I •55 PCF805 •67 U329 •72 DK96 •38 EL84 •24 PCF806 •60 U801 98 

UABC80 UAF42 UBC41 UBF80 UBF89 UCC84 UCC85 UCF80 UCH43 UCH81 UCL82 UCL8S UP41 UF89 UL41 UL44 UL84 XJM84 UY41 UY85 VP4B -77 Z77 -22 Transistors LC107 -17 LC127 '18 LDldO -37 

£1-00 ■85 •22 

READERS RADIO 
85 TORQUAY GARDENS, REOBRIOGE, ILFORD, 

ESSEX. Tel. 01-S59 7441. Postage on 1 valve Sp, on 2 or more valves 3p per valve extra. Any parcel insured against damage in transit 3p extra. 
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