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tor 12v outputs lIA Sop; 2A 55p; 4A 15p. 

R.C.S. STABILtSED POWER PACK KIT 
Atlpart.lnciuding printed rircuit aradinstruction. to 
build thic unit. Voltnges available: 8V, 75V. 9V 
12V. Up to l000sA Output. ¿).Ø Post 
Picasc stats voltage csquived. 4ip. 

R.C.S. STEREO FM TUNER 

i 

C) C) 

This coropistely csied mains powered u.n 2750 Tunee with brushed aianeiniuso lacia ir British 
ruade using the latest circuitry. Barcales. Foot 4Öp 
Kuba Stereo TuneclAmplißer Chassis. Brand Deco £3350. 

4 inputs speech and music. 4 way 
mixing. Output 4/Sft6 oleen. a,n.Mainv Carv 
Separate treble and burr convois. 
50 watt rerodni £49. 

NEW 'DISCO lOO WATT £52 
ALL TRANSISTOR AMPLIFIER CHASSIS 
2 inputs. 4 outputs separate volume treble Caer. £1 
and bass controls, Ideal disco or slave amplifier tirarsi,. 
BLACR CARRYING CABINET AVAILABLE £9. 

PW SOUND TO LIGHT DISPLAY 
Complete kit ni parte with BCO. printed circuit. 
Three 1.008W channels. As iestuced n 
Practical Wireless. £ I 400 CABINET estro £3. 

GOODMANS CONE TWEETER 
18.000 c/c. 15W 8 ohm. Price 
EM.!, lire, mid vanee 21W £495. 
F.M.I. 13 X Sin. 15W Bass Untt £850 

HIGH QUALITY-BRITISH MADE 

SUPERB 
12m 25 watts 
A leigh quality loudspesker,. 
its remarkable luw cono 
rvsOnance encueve clear 
reproduction of ihr deepest 
bars. Fitted with a upecial 
coppcv drive and concentric u 

tweeter cone resulting in full 
rango reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25 c/c 
FlOu Density 16.500 goure 
Uselul eeoponrc 20-17.000 c/s 
Sue 16 ohms models. 4 

L21.95 Fnst 
£1.60 

-si 

RETURN OF POST MAIL ORDER SERVICE 
R.C.S. IO WATT 
AMPLIFIER KIT 

-z . I 
This kit i, saitobie for record plovers, tape play back, 
guitars, electronic instruments nr small P.A . syrteins. 
Two Version sure availabir. A mono kit Ora stereo 
kit. The moon kit lises 13 serniccoiloctors. The 
stereo kit uses 22 semiconductors with printed IronS 
panel and volume, traer and treble controls. Spec. 
10W output Into 8 ohms. 7W into I' ohms. 11Cc- 
punse 20c/s to 30kv/e, input 10O51.'. high mp. 
Sise 84to cl 3m O Sin. .0/C o ator nperate,l. 

Mono CI I ) Stereo CI Q puoi 
1516 cU I I hit cUi lU 45p 

Easy to build. Full instructions cujiplied. 

ELAC IO inch 
Bibbed rune. I,arge Ceramic 
magnet. 50-10,000 r/s. Biss 
resonance 05 c/s. 10W. 
150km Impodance. £450 

MAINS TRANSFORMERS ALL POST 

260-0-200V 7OnsA, 6-3. 2A 
230-0-200 80m,t, 6-3V 3-SA, 6-30' IA or 5V 3A £4-SO 
350-O-350 SOmA, 0-3V 3.5.4, 6-3' 2/s ur5V2A £5.80 
300-O-300 ISOorA. 0-3V 4A CT.. 03V 2,0 £7.00 
2201' 45mA, 0-3V 2A £1750 
HEATER TRANS, 6-3V 3,0. £1.45 O owp. OSp GENERAL PURPOSE LOW VOLTAOE. 
Tapped outputs ut 2k 3.4.0.6, 9, 0, 10. 12. 10, 10, 
24 and 30V £4.60 
1.46,0,10.12,16,78,30,74,30,35.40.48,60 £4.60 
2.4,8.8,13.12,56.10,50,24,30,36,40.48.60 £7.00 
3A, 6.8.50,12,10,50,20,24.30,36,40,48,6068.70 
5.4.6,8.50,52,10. 18, 20,24,30,36.40,48. oogii.25 
5.0,50,16V 5A £2. 6-0-6" 500mA £1. SV IA £1 
52V 300mA £1. 12V SOOmA £1. 22V 750mA £1. 
40V 2A tapped 10V er 30v £2.85. 18V 3A £5. 
40V 2A £2.95. 30V SA + 34V SA ci. £3'75 
20-O-20V IA £2, 30V lIA £1.75. '20V IA £180. 
80V. 40V. 20V or 20-0-20V, lA £250. 
AUTO TRANSFORMERS. 212V to 230V or 230V 
50110V 150W £5; 250W £8: 400w £7; 508W LS. 
CHARGER TRANSFORMERS. Input 200/200V 
for 6 or 12V 1/A £2.75; dA £4.00. 
FULLW,4VEBIOIDO1ECRAROER ItECTIFIEIIS: 

BAKER MAJOR 12 £I45 
a-- 1!5e 

Post £100 
30-14,500 c/s. lIlo doable 
none, n-outer and tweeter cone 
togctker with a BAKER 

- u. ceramic magnet assembly 
having a lux density cf 

js 14,000 gauss and a total fluo 

resonance 40 c/s. Rated25W. 
- NOTE: 4 or 8 oc 16 ohms 

of 145,000 Manwells. Ba.,. 

m:stbestated. 

- 1,1 4 I kit 30 1 000 I 
with tweeter, crossover, baffle 

' £1895 
Please siate 40e 8 Or 16 ohms. Post £160 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand up to 
long periods of electronic power. 
,\. used by leading groups and discoc 
Unetul response 30-23,000 r/o. 
Basa Rrsonuoce 55 c/s. 

GROUP "25" 
2in30W 

l'o.Igt 
GROUP "35" 
12mo 40W U 
48es 16 ohms. 

Post £1 

GROUP 50112m 
08W 8 or 16 olino, i 

with slu,nioiaci 
preserve dolor. Post £ t'oli 

GROUP "50" 
Thin 5W' 
8 se 20 ohms. 

Post 6160 
Diano, Oroup+PA CabinetS In stock. 
Send loe Leaflet. Cabinei Fittings. # 
Handles. Corners. Feet. Covering' 
Muterinl all in stork. - 

BAKER 150 WATT ' .baker.c 
ALL PURPOSE 

'TRANSISTOR - - 

5'. 

MIXER AMPLIFIER n 

Ideal for Groups. Disco, t'A, and MusIcal In.trumcn 

BSR HI-FI AUTOCHANGER 
Plays 12m, lOin or 7m record, 
Autour Mxoual. A high- 
quality unit barked by B8R 
reliabIlity with 12 months' 
guaranter. AC. 200/250V, i 
Bloc 135" liSio, 4 
Abovc motor board 35m. 
Below motor board 24m. - 
With STEREO/MONO £fl- CARTRIDGE. 
Single Ployer version £1350. All Past 75p 
DE-LUXE AOITOCRANGER Balanced Aro, £1750 
OARRARI) MINICHANOER Size 12 X 91n £095 
BOB P138 cc-itt, Cerancic Cartridge £19.50 

PORTABLE PLAYER CABINET £4-SO 
Po,t sOp. 

Modern draign. Sine loin,, lSlno7in resino 
cosered. Large Iront trille. Hinged lid, Chroms 
Ottinra. Stator board callar (iurrard or 15812 deck, 

Ul-.-. 

'L. 

- _%_ 1, 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

F'itted iritIs auto Isp, stereo/compat. cartridge. 
Baneplate. Sloe I lin Y 8/in. Turntable. Olor lin 
diameter. Ac. main,. 2201250V. 
3 speeds plays all size records. £6.95 Post 
Two for £13. 'Poet 76p. dSp 

HEAVY METAL PLINTHS 
Vtth P.\',C.Covcr. Cut outlor roost 
B.8.R.or Ganexeddecks. 
Silver grey Onisb. 
Model "A". Size 1200141 -75m. - 

Model "B". Sioe 180 135 r Sin. £7.50. Post lap. 
Entra Lorgo Plinib and Cover. Foc transoription decks. 
Size 20 X 17/ X 9m. enroot board, Callers only £1850. 

TINTED PLASTIC COVERS OIOLY 
Sizeu: 'A'14/in'l2/io'42In, £2.50. 'W-201m'. 
12h,, Y 4/io, £3. 'C'--l7lio a 13f in i' 35m. L328. 
'D'-165ln a 141,, .' 4m, £3.50. 
'E-1910 X 148mo X 45mo, £350. 
tdeol tor record drei,,, taps decks. etc. Post 72p. 

BAKER HI-FI SPEAKERS 

RADIO 110M PANENT SDC1AI 'STS WHITEHORSE ROAD, CROYDON I III Open 9-6 Wed. 9-I Sat. 9-5 (Closed For lunch 1.15-2.30) I 

M,nin,ui,, pont top. Access and Bereloycard Woleo,sse. Radio Books and Conspononts Lists lOp. Rail Snlhurst. Tel. 01.684 1665 I 

BARGAIN 31V AMPLIFIER. 4 Trunsintor 
Push-Poll Ready ballt with volume, treble and 3.95 buss controls. 18 volt battery operated. 

WAFER HEATING ELEMENTS 
Sloe I0u Six hin. Operating voltage 200/250V 
a.c.25OW appron. Suitable foe Reoting Fade. Food 
Warmers. Convector Heaters. etc. Must be clamped 
between two sheets of metal or asbestos. 

ONLY 'tOp EACH (FOUR FOR £150) 

ALL POST PAID-Discount, for quuatlty. 

E.M.I. I3. X 8m 

SPEAKER SALE! 
., 

s' 

W,tb tweeter. And 
crossover. 10W. 
State 30r8 ohm. I 

As Illustrated. Post 4bp 

15W model £8'SO 
S ohms. Post tSp 

20W model £9'SO 
4or S or 15 ohn,. Pout tSp 

R.C.S. lOO WATT VALVE 
AMPLIFIER CHASSIS 

-i 
Prolonsionul model. Soue inputs, Treble, Bas,. Mactee 

olume Controls. Ideal disco, PA, or groups. 
SAE. loe detalle, speaker Outputs. 
Joe 80e 150km. 100V line to order. plus £250 cace. 
Soitable carryIng c000 £16.50. 

LOW VOLTAGE [LECTROLYTICS 
1,5,4, 5.8.16, 55. 30. 50, 100, 200n,F 15V lOp. 
500n,F 15V ISp; 55V SOPl 50V SOp. 
1000,01-' 155.' 17p; 55V SSiu i 50V 47p 100V 7Op. 
f000mF iV 25p 55V 42p 50V 57p, 
3500,0F SO's' 61p 3000ml' 55',' lip 50 65p. 
:f500osF 100V £160. 
4700snF 113V £1.30. 
5000n,F0V25p; lJV4lp; sSVi5p; fSV85p. 
COLLARO GRAM MOTOR 110V 7 
GEAR BOX SI 9Sp. P 
PHILIPS GRAM MOTOR 6 VOLTA.C. £I'50 

AUDITORIUM 
12m 35 watts 

A lull eange reproducer for 
hlghpower. ElectrlcOuilurs. 
public address, multi-speaker 
systems, electric organs. 
Ideal fur Ri-Fl und Disco- 
theques. 
Buss Resonunce 35 c/s 
Flan Density 15,000 gnose 
Useful rrsponse 25-56,000 c/s 
8 or 16 ohms models. 

£2095 
15m ersodel 45 watts £2495. Post £160 

BLANK ALUMINIUM CHASSIS. 58 ong. SOin side,, 
6m din, 70p; 8m tin. 9Op lOin X 7m, £1.15; 
1410 X 9i0. £1.50; 16m s tic, £l'45f INn y 3m, 875; 
lOIn "lOin. £1.70. 1210 X Ois,, £135. 
ALUMINIUM PANELS, 18 sog. tinO 4m, iSPi Sino tin, 
2Spl lOisi 7m, 30p iNn' Sic, 3Op lOin a Sic, t0pi 
lOin y 6m, 45pi 14m . Sin, 50p; 15m X 1210, SIp; 
16m lOin, 75p. 
ALUMINIUM ANGLE BRACKET, tisa Xiisu,sin. lOp. 
ALUMINIUM BOXES, ISIANY SIZES IN STOCK. 
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PATENTS REVIEW 
Thought provoking ideas on file at the British Patents Office O 

455 

Our July issue will be on sale Friday, June 10, 1977 

(for details of contents see page 425) 

© IPC Magazines Limited 1971. Copyright in all drawings, photographs and articles published in PRACTICAL 
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable 
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it,- and we cannot accept legal responsibility for it. Prices quoted are those current 
as we go to press. 

Practical Electronics June 1977 401 

NEWS BRIEFS 
Bionic Voice-IERE Secretary 424 

SPACEWATCH by Franìc W. Hyde 
Shuttle Trials-Uranus Rings-JupIter-Black Cloud 433 

INTERCEPT JUNIOR REVIEWED by R. W. Coles 
A user's experience ot this microprocessor development and tutorial system 442 

POINTS ARISING 
Low Cost Radio Control system-Autowah-Random Number Games Machine 445 

READOUT 
A selection of readers' letters 

INDUSTRY NOTEBOOK by Nexus 
What's happening inside industry 

451 

454 

MICROPROCESSORS EXPLAINED-4 by R. W. Coles 
Peripheral Chips: memories 426 

HANDLING CMOS DEVICES by L. J. Gallace & H. L. Pujol 

The physics of breakdown in CMOS devices and simple rules on how to avoid it 452 

INGENUITY UNLIMITED 
Night Light Latch-Fluorescent Light lnverter-'Trlmphone' Warbier- 
Seven Segment Weekdays 456. 

NEWS AND COMMENT 
EDITORIAL-Not Totally Binding 417 

SOUND TO LIGHT CONVERTER byM.Hadley 
A three channel unit which is simple and Cheap to build. Mains interference is negligible as 
zero voltage switching is used 418 

CAR LIGHTS REMINDER by D. J. Saunders 
Gives audible warning of lights left on 4 

TV SPORTCENTRE by A. M. Marsha/I 
A versatile games unit for your TV 434 

ELECTRONIC DIE by G. Jones - 

Features touch operation,a novel counter and led, display 446. 

GENERAL FEATURES 
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AFilO 020 q.q 0A95 008 XAOO2 0.10 PlogIn ,oekCt5 
AP124 0 0 

j 
OA200 010 XA151 016 -low pro2le 

AF1IS 3 B8Y95A 020 0A202 010 XA152 8 plo DIL 016 
AF126 B8Y95 020 

I 
0A210 020 XA161 025 14 plo DOL 

AF127 0.50 B1Y42 092 
¶ 

0A211 035 XA102 0.25 
AF139 040 

I 

10Y100 045 
I 

OAZ200 O'65 X1t101 0.48 10 pIn DIL 
AF1I8 066 

I 
BYI26 0.12 

j 
OAZ2OI 066 j XB1O'2 050 017 

AFI7O 066 BY137 0.12 
I 

0AZ202 0.65 
j 

XB1O3 0.35 
AFÌ8O 160 I BY1OS 005 I 0AZ203 6.85 

I 
XBIIS 030 

Open daIly to callers: F-ton-Fri. 9 a.m.-5 p.m. 
Valves, Tubes änd Transistors Closed Saturday 

Terms C.W.O. only Tel. 01-677 2424-7 Prices correct 
Quotations for any types not listed, when going 
Pont and PuCking 15p per order. 

V.A.T. to b. added. Plastic Trunstetori 114%. 
M.tal Can Transistors 8%. Integrated Circuito 8%. 

Frequency meter. 

£36-95 + 12+% VAT (Order code 991-928) 

Overseas orders-add 15% tor P. & P. All items offered tor sale 
subject to the terms of business as appears in Doramo Edition 
3 catalogue, price 60p. The Doram Kit brochure Is also 
available, price 25p. Combined price OhIO lOp, which also 
entitles you to 2 X 25p vouchers, each one usable on any 
order placed to the value of £5 or more (ex. VAT). 

DORAM ELECTRONICS LID, P.O. BOX 1RO 
WELLINGTON RD. IND. EST.. LEEDS LS12 2UF 

An ElectrocomponentS Group Company 
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R S T 
VALVE MAIL ORDER CO. 
159 Fallsbrook Road, London SWI6 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 
gp LP Lp Lp ¿p 
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AD162 0-45 BR100 040 0A79 0-12 T1C44 0-08 
74194 1-16 

AF106 BSXS7 0.2$ 0A81 0-15 V893OP 74195 110 AF114 5 BSXOO 0.93 OMS 0.18 V3O/IO15 i50 74196 1-20 AFilo 
AFilO 

o 22 
0:28 B8X76 0-20 0A86 V60/2O1 0-60 74897 120 

AF117 0-26 B8Y26 0-26 OA96 O-07 V60/201P 1-50 74190 
74899 

2-77 
2-52 AFilO 0-76 B9V27 0.90 OA9I o-97 XA1O1 o-io 

FAIRCHILD TIMEBAND DIGITAL ALARM CLOCK 

'.1 
' 

Model C500 LJIIITTJ 
£14-35 

9'...!! 

inclusive 

WAKE UP TO TIMESAND 

Pr.cS. Tlm.k..pêng. Can be IyflchrOnêsod to t h..xtctsecOn d. *J.rm ccv,,cy 
to t 50.1.0 t minute, Con,t.nt display of hours. miflol esandsecon 4 dOt. At the 
touch of I b%ttton-lat Minut. Digit .nd Second,. SOlid Stain tellabilIty and Citent 
runnin 0. NIne mier. snooze tt.tutn . t.pe.tn a to, up to an hour. 12 Hour Clock. 
24 HOu? Mene. AMiPU indiottet. Alum On indio.tor. Main, F,ilute indiontor. 
Snooze/Second, button on tep; FUI and Sioo Set buttofis. Atene 11m. Dipily 
button end AtonC OnlOft ewitoh .teat. Long Ute 9m LED. di.pi.y. Cont.tnporery 
styling. Height loIn. wtdth loin. dnpth loin. BLACK OR WHITE. 

NEW 
lICO QUARTZ ANALOGUE wATCH 

j ' LolotI Sols, technology. 
Pour buio tunclion.. 

.1 Stepping Motor (dont settle to, anything inne). 
A Eleotronio Second Correotot tor p'eo'sesynohroniution. 
(/ High Speed elterstion of Titno end Csi.ndsr. 

Tritium night-time illumination. - Miner.l Glans face. 
Wuterreelatan! to tttreostmO.phs,e, (100 teet) - 

Th,en year batt.ry lite. 
MODEL 700 OJ9ALOGUE. ONLY £3450 

Casio CO-I. Quartz clock. Alarm, Stopwatch. Calcolato, £20-IS 
NEW low Oost Timeband LCD. Model 445. Round metal watch on sirop. 
Bsttery hatch. Free rsplacemnnt battery Lit-OS 
Choone from ooer X «alobes. Sois! Powered watches. D,git.l car clock. BEND lop 
FOR OUR ILLUSTRATED CATALOGUE 

P4cc, includo VAT, P. & P. Accese, Oarcisyoa,d. COD. welcome, er: Send chaque. 
P.O. to: 

'FE1IP ts 
Fitzroy Street 

Tel. 0223 312866 

KITSCONTAIN t'Vi k its EVERYTHING DOWN TO 
ST Null t THELA 

- 

+ VAT 

Iii uil iiihjIIi11Í! 
At laSi you can enjoy the benefil Of high quality TV sound. ThIS unit 
offers a high fidelity otternative to the audio stage of a TV Set and Is 
completely Independent. The 4-channel push-button Varlcap tuner 
picks up a UHF signai lrect frOm the aerial, the output being 
sgilable for feeding through most hi-fi Systems. 
SPEC: INPUT: 100V. Typ. tor 26dB quieting OUTPUT: lOOmV. 
(5-pin DIN) LED tuning Indicator. 
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PRINTED CIRCUIT MODULES With control, Oiled, require, Only 
sockets, lacia b knobs 

Mono input £550 Mono mixing staue £550 
St4reo input £900 Slereo'mixing stage £900 

Power supply for uplo 20 channeis-PPMI8-E050. 

SYSTEM 7000 SOUND-LITE (3-CHANNEL) 
INCOMPLETE OR MODULAR FORM 
(Modelar form illustrated) 

Complete unit similar lo Mb Il unit above 
Long established & proven design t 
3 Channels-I 00W per channel 
RCA SA Trlac,-lndisldual Channel fuses 
1-240 W lnput-mxster audio level plus Bass/MiddlofTreble 

COMPLETE UNIT-Fully MODULAR FORM Fada & knobs etc. 
Cased with rear terminatIons-lust Needs only 11 simple connections 
plug Is L gol 

£2475 £1650 (Panel £250) 

ACCESSORIES CondensermicvECMll6000hm £1356 
ECM 81 Duel impedance £1495 Crown headphone, £870 
Heavy duty boomstand £1456 

All prices subleci to VAT t 0% except SA308/PM3OI. mics, b headphones (12%) 
Add Sop post & packleg on all Orders except where already shown 
Ordøring: By Telephone-Access, Barclay Card or COD RIng (01) 604 6385/0061 

By post -Send cheque or Crossed POs or Sop for COD 
or seed in your Access/Barclay card NUMBER OILY 

MAIL ORDERS b CALLERS TO: CROYDON 
327-333 WhilehOrse Road. Croydon Surrey CRO 2HS 
24 Hour Ansafone service (01) 684 6385 

Up to 150 wut:, Pandiing, 
PI EZO HOR NS! No X-oaer required £750 each 

Exporters toi? countrIes-enquiries welcomed 
RIng Sue Abegg on (01) 604 6305 for U.K. trsde enquiries 

Mono £1950 Stereo £2950 Panel £350 Supplyunit £850 

SYSTEM 7000 LIGHTING CONTROL UNIT MK Il (Four channet) 

çi_;:1 
Has your tight untt got? 

4000 W handling integral dtmmers 
Sequence fecitlty Autometic sodto aval 

U Smert 2 tOne panel 
Advanced IC ctrcottry L. U Top grade components 

OURS HASt 
ONI.y 

- '- Att your needs tn £4250 -- - one superbly designed unit 
JN MODULAR FORM-THE QUADRAFECT £2950 
As with the mixers the Mb)) L.C. unit maybe (Panel £250) 
purchesed n module form wtth vit controls, requiring only e panel, 
cese & knobs etc. There are 13 simple consectiose 

l-240w Audio U 8A RCA trions U 05-20HZ Sequence U Folty suppressed 

CUSTOM MIXER MODULES (Comptete orts ttrtnted circutt form onty) 
Make your own mixer, mono or stereo, up to 2 chenneis, with fuit monitoring fecittties, 
and provision for echosendlreturn etc. 

inputs for tow und high 2 miC, ceramic & mngnntiC 
csrtridge etc. 
UP 1020 input modules pee single mixing module 

U Feed mosttypns of ampitfler-uccepts ait inputs 
Professtonal tow noise circuttry2o Hz.3OkHz 

U infinttety sdapiabte-Extren'eiy economicei 

COMPLETE MODULES With lacia panel, 
Knobs & sockots. Monitor buttons. Reedy wired & tested U 05W headphone 

circuit 
Mono input £850 Mono mining stage £850 U Full ronge bosu! 

Stereo input £1200 Stereo mining stoge £1200 treble controls 
U Noise-80dB 

U Standard O Ohm output input, high 
U Twin wised inputs accept power amplifier 

a wide range of signals which wiil deliver up 
U 30HZ-30KHZ ±2dB to ISO mettO output. An 
U 23dB bsnsltrebie absolute must where multiple 

mixing & power ore required 
An extremely compsct end U Four individuoiiy mined inputs 
versatile amplifier with U Wide range beaa/trebis+mn.tsr 
full protection end a cles, 
attractive appearance. . -_ - 
ideai tor ail groups, 
disco's & Clubs 

U Vynide covered Ceoe 

£4950 U Fuity short proof 
U Superb vatue for money 

SAXON 150 HEAVY DUTY AMPLIFIER £5900 

STROBES & PROJECTORS (We stock the full Pluto 
range) Send for details 
SUPERSTROBE £1975 150 WATT LIQUID 

2-3 Joules WHEEL 
00W Tube for tong lite PROJECTOR 
Compuct4'x4'x4" U Accepte uit accessori.. 

PRO-STROBE £3250 U C/wwiihwheet&motOr 

6-8 Jouies 
- 

plate - 

U Sturdy steel construction 
External tegger Remearkabie velue- 
Long Life tube timer Sold elsewhere et 

Circuit £3950. Our price 

£3300 

POWER SUPPLIES FOR THE ABOVE MODULES-READY WIRED & FUSED ON 
GLASS FIBRE PCB 

PM3OI PM6OI/4 PM6OI)8 PM12O1/4 PM120I/8 PM1202/4 PM120218 PM240411 
Forl/2 Fori/2 Fori/2 Fori Fori F0,2 F0,2 Fori 
SA308 SA604 SA608 SA1204 5A1208 SA1204 SA1208 .5A2404 Lito £i250 £i250 £i250 £1250 LuSO Luise Li950 

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autoiade) 
None or St.r.o 

- Reedy to plug In & use 
Q . - -. AutomatIc MIC override 

3Q00 Q Q Q Q Q Q Q 
t 

The Choice of the professional D.J. 20MO-20kHz NoIse -77 dB 
Controls: Mic volume, Bass, Treble. A/Fade Depth. Tape, L/Deck, R/Deck volumes. 

Bass. Treble. Master. Headphone volume. Seinctor L On/OR. 

Mono 18e £3750 MaIns £43.50 Stereo 10v £5350 Mains 5950 

IN MODULAR FORM- All you require Is iront pneI (see below) knobs 
L sockets eic. All elecironics are assembled L 
tasted. 

Specification as for complete mixer U All Potentiometers supplied & filled 
Low Cost do ityourselt with step by step easy io follow Instructions. - 

SUPER CENTAUR 

200W Stereo output-Other detalis as ebove £275 (carr. 450) 
or DeposltL3l 06 12 months aiL2S03 or24 months atLi420 
Cut-price condenser mic & headphones £is00 (onip with complete dlscoo) 

SAXON MINI-DISCO 50W OMS £13950 
( 

C/W Heavy duty loudspeaker 100W RMS L15950 .carr. o) 

100W verston has twin speakers 
Includes mic Input L headphone monitor 

circuit 
Twin BSR decks with lillarm - -. 
Tremendous value-lust plug In & io u- ¡ 
Wide range bass t treble controls 

Cut-price condenser mic & headphones ListO (only with complete discos) 

iO% DEPOSIT. LOW INTEREST CREDIT ON ORDERS OVER £150 

SYSTEM 7000 
MINOTAUR 100-All Purpose Wide Range Amplifier 

iOOWrms-idp Atout 

A FULL RANGE OF MODULES & READY-TO-USE EQUIPMENT TO PROFESSIONAL STANDARDS FOR THE PROFESSIONAL 

MODULES AND INDIVIDUAL UNITS SYSTEIVI 7000 COMPLETE& READY-FOR-USE EQUIPMENT 

POWER AMPLIFIER MODULES 30-240 WATTS CENTAUR-THE 100W RMS STEREO DISCO 
COMPLETE WITH SOUND-TO-LIGHT SEQUENCER & LIGHTS 

U Fully tested O guaranteed. ONLY £225 (e £450 Carr) or Low interest terms Depona Ui-au Full RMS Sine Wave Output. 12 months at UI-1$ 0,24 month, et £1201 Distortion typically 02% I 150W RMS stereo output 
IO TransIstors. 4 Diodes. I Twin heavy duty ioudspeak,r 

U Fully short & opon circuit proof seguenc°r complete 
Response 30HZ-30KHZ U Four channet sound tite- 

J 

i Sensitivity suits moSt miners, with dinpiay 
- . 

U Built-In surge suppression & compensation Separate mic., music boss 

,__j rw U Twin D.C. h Output fuses, 
& treble controls Top-grade components throughout. I Sturdy vynide cabinets with 
vii leads 30 Watts rms 60 Wafts rms 120 Waits rm, 245W Twin BSR decks with lift arm - - 

SA308 SAM,. SAWS SA1204 SA1208 SA2404 
30w rms/ 65W rma/ 60W rmsj 120w rmsj 120w rmsj 040W rms! 

NOW AVAILABLE 
8 Ohma 4 ohma 8 ohms 4 Ohms 8 ohms 4 Ohms 
USO £1250 £1350 £14-SO £21-go £2550 

SAXON ENTERTAINMENTS LTD 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


404 Practical Electronics June 1977 
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First of course you need our catalogue-elf 200 

pages of itt its so packed with good things that Its 
/ 

ve 
known as the constructors Bibte . lt Coats just £1 

I POST THEI plus 40p for post and packing. With it comes a free 
¡ COUPOW % Bargain List showing many items at such 

knock-down prices that the savings can pay for the fw/thcheqtì4) 
catalogue severat times over. Send for a catalogue 

or PO.f orJ 
today, using the coupon on the right. \áhA' 

- - 
NAME.................................................. 

ADDRESS........................................ 

,,., 
HOME RADIO IComponents) LTD.. Dept. PE . 
234-240 London Road. Mitthim. Surrey CR4 3HD " '° 

I. - - a a - - a a - - - - - 
HOME RADIO (Components) LTD Dept. PE 234 -240 London Road. MitchamCR4 3H0 Phorte 01-648 8422 

Prices include VAT and P. & P. except t where carriage will be according Barrie Electronics Ltd. to weight and distance. Save postage-We are open 9 a.m.-5 p.m. 
Mon.-Frl 3, THE MINORIES, LONDON EC3N 1BJ 
Electroaii Resistors, Semiconductors, Multi-meters TELEPHONE: 01-488 3316/7/8 Wide range of panel meters, audio accessories. Send 15p In stamps for lists NEAREST TUBE STATIONS ALDOATE & LIVERPOOL ST Prices correct at 18th AprIl 1977 

/»i cook/p,g up a new (1H1 
V I A electronic maslerp/ece! 

hat 
?,ì 

/fll off to HOME RADIO noi,) 
COOkiM9 

. to biy the compoiients.. 

During the many years we've been serving the needs of radio 
and electronic Constructors we've seen quite a tew odd 
customers at our Mltcham shop, but we must admit we've not 
yet had a Chinese buffalo boy. However, even such a customer 
wOUldn't really surprise us, for we get an amazing variety of 
characters, ali having a common enthusiasm tor this 
ever-growing hobby. They come to us knowIng they can choose 
from a wonderful stock of components. They know too they'll 

M., 
get that extra bIt of "service" that makes all the difference. Of 
course, apart from those who call at our shop we have 
thousands of faithful customers who order regularly by post, 
havIng chosen their components from our famous catalogue. 
Why not join them? 

30 VOLT RANGE 
Prim. 220-240V 
SeC. 0-12-15-20-24-30V 
Ref. Am p5 £ 
112 0-5 3.45 
79 1-0 4-37 

3 2-5 5-21 
20 3-0 7-51 
21 4-0 0.01 
51 5-0 0-99 

117 6-0 Il-SO 
88 9-0 14-U 
89 10-0 14.05 

BRIDGE RECTIFIERS E 

200V 2A S-02 
400V 2A S-93 
200V 4A 1-04 
440V 4A 1-21 
400V 6A 1-44 
500V lOA - 2-07 

POWER UNITS 
CCI2-0S. 3-4-5-6-7-S-9-12V 

at500mA ES-40 
STABILISEO 3-6-7-S--9V at 

400mA 07-24 
3300 lits Into 13A socket 6- 
l-5-9V 300ntA (tubed) 1.4-30 

TEST METERS 
AVO9MKS £7633 
AVO71 £31.40 
AVO 73 £42-Si 
AVO MMS £2407 
AVO TT169 is cIrcuIt 

Transistor Tester £32-SO 
U4315 Inc steel case £17.52 

TI. MIMI-MULTIMETER 
D.0 -1.000V. A.C.-1.050V. 10001W. 
D.C.1-lOOmA, Rea.-lS000i. COW 

AUDIO KIT 29W 
20-25W AmplIfIes. I + Pro-Amp 
I * Power supply, I + Transformer 
1* Front Panal 
I * Kit of parts to Includo os/off switch. 
neon (nd Stereo headphone sockel. 
Plus InstrUCtiOns book £32.06. 

TEAK AUO KIT 25W 
Teals oonoored cabinet 
Aluminium Chassis, hoot sink and front 
pattaI brackets plus back panel und 
SOckels etc. £12-fl. 

STEREO FM TUNER WITH 
PHASE-LOCK LOOP 

4 Pro-salactnd stations supplY 20-35V. 
9OrnA Use. £20.44 

DECO SOLDERLESS BREAD- 
BOARDING 
S Dec 70 contacts £3.57 
T Dec 208 contacts £435 
U Dec A IorlCs. etc. £475 
UDec BlotI.0 setO. ET-90 

ELECTRONIC CONSTRUCTION KIT 
10 projects (including Electrosic Organ). 

Ideal gilt at £0.74 (no soldering needed) 

COMPONENT PACKS 
200 Mixed value resistors (count by weight) 
ISO Mixed oaiue capacitors (count by weight) 
30 Mixed value precision resistors W 2 W 
15 Assorted pots and pre-sels 
10 Seed switches 

3 Micro switches 
15 Wire wound resistors-mixed wottage 

1 Puck wire 50 metres. assorted colours 
STATE PACK REQUIRED LI-0e PER PACK 

STEREO 30 
Complete Stereo Chassis inc. i + 7W RMS. Amp. Pre-amp. Power Supply.. 
FrenI Panel. Knobs (only needs Maies Trans.). 
Stereo 30 £1964 Mains Trans £389. Teak 
oeneered cob. ES-St 

PrIm. 200-240V 
HIGH VOLTAGE I Sac. S-19-25-33-40-50V 
Mains )sei.Iing I Rel Amps £ 

(sCr.en.d) 802 0.5 4.31 
Prim. 200/flOor 400/440 ) 103 1.0 5-55 
Sec. 100/120 Or 200/240 I 104 2-0 7.02 
VA Ref. £ t 105 3-0 9.94 

60 243 9-80 I 106 4-0 12-19 
350 247 16-SO I 107 6-0 - Ii-96 

1000 200 2592t I 119 9-0 10-OS 
2000 252 54-SOt 119 IO-O fl.S4f 

CARTRIDGES HIGH QUALITY MODULES AT55 ES-30 
S Walt RMS AMPLIFIER £3-TO SONOTONE 

IO Watt RMS AMPLIFIER £404 V100 £5-OS 
25 Watt RMS AMPLIFIER £5.27 9TAHC £3.34 
125W RMS AMPLIFIER Eli-SO ACOS 
PRE-AMP for 5-lOW £7.62 GP93-1 £253 PRE-AMP for 25W LIS-90 GP96-1 £3-OS 
POWER SUPPLIES 5-tOW £1.60 B.S.R. 
POWER SUPPLIES 25W £4-SO SX6M £201 
TRANSFORMER 5-lOW £4-SO SCI2M £366 
TRANSFORMER 20W 1.9-43 GOLORING 

0800 
0850 

£6.71 
£494 ANTES SOLDERING IRONS 

15W £4.23 18W £423 25W £3.95 SHORE 
SOLDERING IRON KIT ES-02 M75-65 £12.99 
STANO FOR ABOVE £0 SuISSE 1.14-33 

AUTO TRANSFORMERS 
12 0,24 VOIt Ref VA (Worts) 

113 20 
Taps £ 

0-115-210-240 3-14 T R A FJ S F O R I1 E R S MAINS ISOlATING 
und 

PRIMARY 220-240 VOLTS 
64 75 O-115-210-240 473 SCREENED 

PRI. 120/240V Ref. 
Amps 

12V 24V £ 4 150 0-115-200-220-240 6-69 ALL EX-STOCK-SAME DAY DESPATCH SEC 120/240V C.T Ill 05 0-25 2-52 66 300 
67 500 

0-lIS-200-220-240 012 
0-115-200-220-240 13-39 Ref VA(Watm) 213 1-0 0-5 324 

60 VOLT RANGE SCREENED MINIATURES 
84 1000 0-115-200-220-240 21-12 Prim. 220-240V Ref mA Volts £ 07 20 5-10 

71 2 1 4-02 
5-43 03 1500 

- 

O-IlS-200-220-240 23-621 Sec. 0-24-30-40-48-60V 238 200 3-0-3 2-74 l49 60 711 lO 4 
- 

2 5-08 95 2000 O-l15-200-220-240 34-17t Re?. Amps f 212 lA, lA 0-6. 0-6 3.41 150 lOO 760 85 5 - 5.79 73 3000 0-115-200-220-240 47-83t 124. 
126 

0-5 
1-0 

4-50 
6-02 

13100 
235 330. 330 

9-0-9 
0-9. 0-9 

2-45 
256 

151 
152 

200 
250 

12-59 
14-SI 

70 
108 

8 
8 

3 - 

4 
6-75 
8-54 CASED AUTO TRANSFORMERS 

127 2-0 8-36 207 500. 500 0-8-8, 0-8-9 3-27 153 354) II-01 72 10 5 8.58 240V cabIo In 
28VA 

& 115V U.S.A. 2 pIn OoOol 
£567 Ref 113W 125 3-0 11.47 208 lA, IA 

236 200.200 
0-8-9. 0-8-9 
0-15. 0-15 

4-65 
2-56 

154 
155 

500 
750 21-20t 

116 12 8 9-89 
150VA 09-30 Ref 4W 123 

40 
4-0 
5-0 

13-92 
15-24 214300.300 0-20.0-20 3-36 156 1000 

17 IS 8 Il-36 
200VA £1193 Ref 65w 

120 6-0 17-06 221 700 (DC3 20-12-O-12-20 4-04 157 1500 45-517 
115 20 

308VA £1432 Ret 86W 
121 8-0 19-561 206 lA. lA 0-15-20.0-15-20 5-54 158 2000 53-24f 187 

238 
30 
40 

15 
5) 

lI-SI 
24-780 SOOVA 816-91 Ref 67w 

122 10-0 24-091 203500.500 0-15-27.0-15-27 4-95 159 3000 IO-TUf 
1000VA 
2000VA 

£23841 Ref 84W 
£37821 - Ref 95w 169 12-O 26-577 204 lA, IA 

0112500 
0-10-21.0-15-27 
12.10.20.24.30 

610 
3-45 

1l5V or 240V Sec. Only. 
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S.S.T. Distributors (Electronic Components) Ltd., 

West Road, Tottenham, London N17 ORN 

Name 
. I 

IAddress I 

iT\Postcode I 

I 

SEND I 

I 

TODAY! 
I ._.- S.S.!. Distributors is a member of 

the?toIiPsGrouPotComParses.J 

SENSITIVITY 20,000 SI/VOLT (D.C.). 4.000 (I/VOLT (AC.) ROBUST 
DIODE PROTECTED PRECISION MOVEMENT 33 RANGES D.C. 
VOLTS 0-I00nV, ISV, 5V. ISV, 50V, 50V, 500V, 500V. D.C. 
CURRENT 0.-5OHA, 5nA, 50nA.. S00nA, 2SA. AC. VOLTS, O"75V, 
25V, iSV, 250V, 750V, 1.500V. A.C. CURRENT 0-2SroA, 2S0mA. 
2SA, I25A. dB RANGES, - IO ro + 69. RESISTANCE RANGES 
10k51, 10MO F.S.D. CAPACITANCE RANGES I00pF, IF F,S.D. AC- 
CURACY-RESISTANCE. D.C. VOLTAGE AND CURRENT 25%. A.. VOLTAGE AND CURRENT 35% OHMS RANGES POWERED 
BY INTERNAL BATTERIES COMPACT SIZE 150x85 40nn, 350gr 

CLEARLY CALIBRATED DIAL WITH ANTI-PARALLAX MIRROR 
PROFESSIONAL QUALITY COMPONENTS EMPLOYED THROUGH- 

OUT FULLY GUARANTEED FOR 12 MONTHS AFTER SALES 
SERVICE AND SPARES FACILITIES SUPPLIED WITH ADDITIONAL 
SHOCKPROOF PLASTICS CARRYING CASE, TWO HIGHLY INSULATED 
TEST LEADS AND INSTRUCTION BOOKLET SPECIAL 306V PROBE 
FOR D.C. MEASUREMENT AVAILABLE ASAN OPTIONAL EXTRA. 
PRICE £3510 (p & p £1) PROBE £1215 inc. of VAT 
For fu!! details of the China gua range contact: 

Instruments Ltd. 
19 MULBERRY WALK, LONDON SW3 6DZ TEL. 01-352 1897 

PHILIPS 

PHILIPS 
HI-FI DD9T 

The top sellers for home assembly in 
Europe - now available in the U.K. 

Now - read all about the Philips range of 
quality kits for home assembly - mixers, amplifiers, 

speakers, etc, etc. Send today to 

NOW AVAILABLE IN THE U.K! 

CHINAGLIA< 
ONE OF ITALY'S LEADING TEST EQUIPMENT MAPERS 

PRESENT THE CORTINA MINOR 

:_ì 
li 

One of a range of professional austity Instruments now 
available to U.K users. 

EXISTING USERS START HERE 
VDU SYSTEM. Two Eurocard. which allow for Interface Iv a nrvdified TV set (video not UHF) and ASCII 

keyboard. The TV display s in the form of 16 lInes each of &4 Characters (or f6 o 32 org 032 cOn be used), each 
character position can display any rd Gd Sol characters in black On white, Stach on grey, white on grey or 
white on black, any character set can also be flashed. Any keyboard giving parallel ASCII plus negatlue sirObe 
Output caco. used, you SYSTEM £$3'34 

CASSETTE INTERFACE. Eurocord PCB with interface to audio cassette recorder in format specifiod by 
National SwmiconductOrr thso includes a flY interface av found on an INTROKIT together with a relay which 
Cae be used to Switch a reader/panch or casseOe recorder. RequIres CASSETrY or CASSIO software (Or 
simIlar as published by NS). CASS INTERFACE E16.67 

TIff INTERFACE. Conoce your parallel IO davice to be 'TTY Compatible and thus talk to your INTROKIT 
or LCDri (Or 68th, 8080. 080, etc.). Parallel IO is 'IlL or SV CMOS compatible TTY INTERFACE £la.82 
4K PROM CARD. Eurocard PCB with sockets (Or up to eIght MMb2O4 or MM5214 devices wIth addrevv decodIng 
for each device. Supplied with 2. 4, 6, orG blank vr programmed PROMs from our selection below. 

486 FROM CARD with 2 PROM5 c54'a2 4K PROM CARD wltk 4 PROM5 £l20'36 4K PROM CARO 
with 6 PROMs £160.67 4K PROM CARD with 8 PROMs t268'34 

Those cards are SII compatible with each Other and with Eli SYSTEM 68. 

SOFTWARE a MM5204 PROMt 
Our range of software PROM5 Is small at present but new programs will become available euery month. 
VOi) BUG. Osos a VDU and ASCII keyboard to give Memory Dump. Memory Clrarrpe and Eyacule tacilitias 
CASSIO. Adds National's cassette ieterf ecc to VOU800. 
CASSETTI. National's cassette interface arid 'TTY Interface as executable Sub-routInes, 
BLANK. MMb2O4Q erased to logic '0'. 

All atroce PROM. at £32.30 each 
We also stocka wida range of buffer., gatas, RAMS, PROM5, data, etc, We hava power supplies, cases, floppy 
discs, printers, etc. Send a SAE. for Our microprocessor catalogue. (P.S. we Still Seil cIOfl chips sed kits.) 

[l'uit 
BYWOOD ELECTRONICS 

65 Ebberns Road 
Heme) Hemp.t.ad HP3 BOA 

Toi. 0442 62757 
Terme. C.W.O., SOC... or Barolaecard. CradO 1.011W., Iv 
acoredirad aoCoante. tS% handling charge un cOncal' 
Irions after dospatch. Alt prIces escludo 8% vAT. Post 

and packing acp. 

How to support a SC/MP! 
NEW SC/MP USERS START HERE 

We make getting into microprocessors as painless as possible, with our range 0y SCIMP 
kits we can offer a start at virtually any level of esperiance or available finance. 

SCRUNPI sour Owe SC/MP Starter kit, It contares ora SO/MP chip. two MM2t12 RAM chips. ' 

two 74Ct73 toar-bit I/O latches and a handfal of other ICs. switches and LED lamps. 'the 
switches allOw you to enter a program Into the RAM and then execute that program, snoeral ' 

operating modas allow for nase of testing. SCRUMPI can ba estended to address up 1084< kytas 
and can be interfaced to ROM. PROM. RAM. EAROM Or many types of I/O devices. SCRUMPI can ' 

also be used to replace a SCIMP In another circait to give fall in.circuit testing '\ 
facitities. Kit contains PCB. IC socketa. cable, resistors, caps. etc. KIT PRICE £5556 ,_ 

INTROKIT AND KBDKfT. Eurocard PCB with SCIMP chip. 256 bytes 01 RAM and 5t2 bytes 
of PROM containing KITJG program, requires a TTY deoivo as I/O. it you do not haoa access to - 

e 11h then the NS KBDKIT allows you to replace the KITBUG PROM with another supplied, add 
a few Other component. (supplied) and you haoe a portable microprocessor 

INTROKIT che.33 KBOKIT c66-sO 

SCI SC/NP Control Card. Eurocerd PCB with provision for 256 bytes of RAM and 1K kpfes of 
deCodtng. In POS PROM with basic 110 device address Similar concept to the INTROKIT but can 

5 supplied with or without RAM or PROM5. PROMs can be supplied with ley of Our aOttware 
programe lisied below. 

' SCI POB A decoding Chipe (y3.49 SCI PCB + SCIMP A RAM A one PROM (60-19' 
SCI PCD + second PROM £17-fit' 

LCDs. Nationals Low Cost Deoaiopwent Kit tor SCIMP. Uses a hee keyboard and digital 
display or a 11V device to conrnrunicate with a 2K monitor program Is ROM. Thy CPU 
application card plugs teto one of the sockets on the main mother P00. Additional PROM and 
RAM application verde are avaIlable to eapund the syatem to its tall 64K byte cepucity. 

.... . -i 

- 
RUN/STEP/HALT medos allow for simple debugging. LCDe (34e-30 

o iok ..( 

/ I.'. 
RUrip1. 

.e=0O 
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SS.I00 Active tone control, stereo. olSdB on bass 
and on treble £3.00 

00.101 Pre-amp for ceramic cartridgos etc. Steroo. 
Passioe toce Control details supplied £2.33 

00.102 Stereo pro-amp for low output mugnomlc P.U.s 
ALA_A. Corrected £4.09 

UNIT ONE 
Combined pro-amp with Scrivo tone-Control Circuits. 
olSdB st t0khr treble and 3OHa bass. Stereo. Voli 
balance/treble/bass controls. 200mV out for 00mV le. 
Operates from 90-16V (9.00 

UNIT TWO 
Av Unit One, but tor magnetic pick-ups. For Inputs 1 to 
SmV per ch.nn.l. A.l.A.A. corroCtod. Adapreblo to 
ceramic. Onsigned to genuine hi-6 Stunds,ds. £12.43 

F.M. TUNING MODULES 
SS.201 Front end tuner, two gang, slow geared 

drive. A.F.C. facility. Tunes 88- 
108MHZ £590 

SS.202 IF. amplifier. Metering and A.F.C. 
facilities U-46 

SS.203 Phase Lock Loop Stereo Decoder for 
use with the above or any other 
standard type FM mono tuners. A 
LED may be fitted £419 

SS.203-1 Coil type Stereo Decoder Neg. earth 
with IC. £306 

SS.203-2 Pos, earth, transistor £250 

STIRLING SOUND Dept. PE.6 
37 Vanguard Way, Shoeburyness, Essex 

IVi AIL ORDERS Tel. Shoeburyness (0702-28) 5543 

SS.312 12V/lA £635 
SS.318 18V/lA £654 
SS.324 24V/lA £727 
SS.334 34V/2A £831 
SS.345 45V12A £998 
SS.350 50V/2A £1038 
SS.370 70V/2A £1463 
SS.310/50 Complete stabilised' power supply 

with variable output from 10 to SOV/2A. 
Built-in protection against shorting 

£1669 
SS.300 Power stabilising unit 10-50v adlustable 

for adding to unstabilised supplies. 
Built-in protection agaInst shorting 

£5 '02 

SHOP AND SHOWROOM 
220-224 West Road, Westclltf-on-Sea, 
Essex SSO 9DF 

visit. invirea. 

BEST SELLERS FROM OUR 1977 RANGE OF Q.V. MODULES 
THE POWER AMPS THE BARGAIN THEY ALL WANT! 

SS.103 3 watt r.m.s. mono IC. wilts short circuit 
protection £233 

SS.103-3 Stereo version of above using two 
l.C.s £433 

SS.105 5 watts r.m.s. into 3 ohms, using 12v 
supply t3.4g 

SS.11o lo watts r.m.s. using 24v and 4 ohm 
load £405 

SS.120 20 watts r.m.s. into 4 ohms, using 
34V supply £461 

SS.140 40 watts r.m.s. Into 4 ohms usIng 45v. 
ideal for small discos. Size 4" X 3" X 

£499 
SS.1100 100 watts r.m.s. with heatsink type 

mounting bracket, short circuit pro- 
tection £1043 

SS.l100/H with full size heatsink £1182 
(Heatsink alone £1.39) 

TONE CONTROL AND 
PRE-AMP MODULES 

Your chance to lay the foundations 
of a really powerful disco or P.A. 

assembly at a marvellous price. This 
guaranteed Stirling Sound triumph 
is built for real hard work, so why 
pay more? 

it's the SS.1100 100 watt R.M.S. 
amplifier (1045) together with 
SS.370 power unit (f1463) plus fuii 
size heatsink for amp. (tt.39) 
yours for -A saving 

of £220l 
(Items bought separately come 
to £2645) 

8 POWER UNITS 
at very competitive prices 
Firstly, the range covers well 
over 65% of all constructors' 
needs. Secondly, with 13-15 
volt take off points on all 
models except SS.312, you 
get a valuable bonus; thirdly, 
the stabilised models with 
variable outputs complete a 
range to suit almost all 
requirements. 
Complete with mains tansformers and ow volt 
take-off points. 

.+ NEW DIRECT FROM FACTORY DELIVERY SPEED-UP 

F 

Another FIRST for Stirling Sound / BPP 
IRLINB .OUNO - 

Why worry any more about working Out VAT (12+% on £481 pius 8% on £3 39 plus 85p for 
& it We it p. p., or should be 54p?). do for you. Just send your order with the advertised 

prices-we attend to the rest. Buy at our shop in person and we deduct the postage 
charges automatically. Thu I. not all. Now you send your orders direct to our factory (see 
below) where we make Stirling Sound products and we send back your order from there 

I 

even quicker-real time saving that! AND STIRLING SOUND PRICES REMAIN KEENLY 

i COMPETITIVE ALL THE TIME maintaining Iba lead we took in 1959 by being firsl to seil 

I 
bargain component packs. Weve come a long way since then-with our exciting 

for - programme the seventies were going even further! 

- 
YOU PAY THE PRICE YOU 

THE FACTORY READ AND NOTHING MORE 
Organised in the name of better ..! 

service. Now our mail order gtJND I subject only to (very rarely) there being a printing STIRLIZ1G error or really vicious price rise in production costs. dept. is right where the goods LTD 
are made. al You're SAFE when you buy from Stirling Sound-the 

business that has grown on really understanding N THE SHOPS customers needs and interests. 

II 
Really 3 shOps-audiO show- 

-. 
Special quotations to large quantity I room, component bargains, 

modules, etc. Well worth a 
_______ ______ buyers. U.K. and overseas enquiries 

 IbÍSÍS 

$tìtIÍfl.0 

s 

fltÍCO 
bombsMh" 

S .NDMORE 

VAT. POSTAGE 

PROBLEMS 
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Especially designed to a strict specification. Only the 

finest components have been used and the latest solid 

state circuitry incorporated in this powerful little amplifier 

which should satisfy the most 
critical A.F. enthusiast. 

ONLY 

Stabulused Power Supp'y Type SPM8O '' SPM8O is especiallY designed to power 2 of the AL6O 

Amplifiers, Up to 15 watts (r.m.s.) per channel simul- 
taneously. With the addition of the Mains Transformer 
BMTSO, the unit will provide outputs of up to i 5A at 35V. 

SIze: 63mm, 105mm, 3Omt1. Incorporating short circuit 
protectIon. 
INPUT VOLTAGE 33-40V. A.C. 

: OUTPUT VOLTAGE 33V. D.C. Nominal 
OUTPUT CURRENT l0mA-1'5 amps £3 75 
OVERLEAD CURRENT 17 amps approX.' 
DIMENSIONS 105mm X 63mm x 30mm 

it, 

e-. 
7 + 7 WATTS R,M,S. 
The Stereo 30 comrlses a complete stereo pre-emplifler, power amplifier. md power supply. ThIs, with only the addition of a transformer or ooerwind will produce e high quality audio unit nuliable for use with a wide range of inputs i.e. hloh quality ceramic pick-up. stereo tuner, stereo tape deck etc. Simple to install, capable et producIng realty first class results, this unit Is supplied with fuit instructions, black front panel, knobs, mains switch. fuse and fuse holder and untoersul mounting brochets enabling it to be in- stalled In a record plinth, cabinets ot your own constructIon or the cabinet available, Ideal for the beptnner or the adoanced constructor who requires iii- Fi performance with a minimum of Instaliatlon dilficuity (can be installed in 30 mina.). 

TRANSFORMER £2'45 plus62pp&p 

TEAK CASE £5'25 plus 62pp & p. £16.25 P ¿ P 45p 

the settings of the pre-set controls. 
Used with your existing audio equipment or with the Bi-KITS 
STEREO 30 or the MK6O Kit etc. Alternatively the PS12 can be 

used if no suitable supply is available, together with the Trans- 

former T461. 
The S450 Is supplied fully built, tested and aligned. 
The unit is easily installed using the simple 
Instructions supplied. 

çøi 

V fl - 
for high and low fre 35mm 

- 
. uu quencies, Pius tape output £1' 7C 

- MKM AUbIO IÇIT: 
'' 

/ 25 Watts 
I front Ptnela,ahnob, 

(RMS) 
COMPLETE PRICE £29 55 P:6po' ocoet ei 

ompr:sng T.* en dc blrwt s/ I6 z 11f t 3f other p t I clod. 

Max Heat Sink temp. 90C. Frequency response 20Hz. _? SorAet etc. KIT PRICE £1070 Plus 62oe' bcA PannI nd asnrop- 

Distortion better than 01 at lkHz. Supply voltage 15- 

50v, Thermal Feedback. Latest Design Improvements. 
S Load-3 4 5 or l6ohms Signai to noise ratio 80db i 

UOMPLETE 
Overali size 63mm. 13mm. i 

. 
AUDIO CHASSIS 

VAT 
ADD 
12% 

-I 

- 

L 
* 

OUR PRICE ONLY 

£2O.45 
The 450 Tuner provides instant programme selection at the touch 

of a button ensuring accurate tuning of 4 pre-selected stations, any 

of which may be altered as often as you choose, by simply changing 

STEREO FM TUNER 
Fitted with Phase Lock-loop 

* FET Input Stage Typical Specification: 
* VARI-CAP diode tuning Sensitivity 3j volts 

* Switched AFC Stereo separation 30db 

* Multi turn pre-sets 'Supply required 20-30v 

* LED Stereo Indicator at 90 Ma max. 

STEREO 
PRE-AMPLIFIER PA 100 

I 

Ii 

.. 
. 

4 .High quality audo 
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Disco Units, P.A. Systems, high power 
Hi-Fi, Sound reinforcement systems 
SPECIFICATION: 
Output Power: 125 watt RMS Total harmonic distortion 

Continuous 50 watts into 4 ohms: 01% 
Operating voltage: 50-80 50 watts into 8 ohms: 006% 
Loads: 4-16 ohms S/N ratio: better than 8OdBs 

Frequency response: 25HZ- 
Damping factor, 8 ohms: 65 
Semiconductor complement: 13 

20kHz Measured at loo watts transistors 5 diodes 
Sensitivity for 100 watts output Overall size: Heatsinlç width 

at 1kHz: 450mV 190mm, length 205mm, heIght 
Input impedance: 33K ohms 40mm 

Frequency Response 20Hz-20KHz 

Bass ad T,ebie range±I2dB 
Inpat Impedance I meg ohm 

L6 Inpat SsnsittIty 350mV 
S°pp1a ,eqoi,emeflts 24v. SmA 70 I Size IS2mm X Hmm X 33mm 

Power supply for AL2O-30, PAI2, 

p 512 
$450 etc. Input voltage 15-20v A.C. Output 
voltage 22-30v D.C. Output Current 800 mA 
Max.Slze6gmmx43mmx26mm. 

Transformer T538 £2.30 
D 

ONLY15.95+8% VAT 
DEPT PW5PO :ox 6 WARE IJERTS 

. COMPONENT SHOP: 18 BALDOCIK STREET, WARE 

A High Fidelity PowerAmplifierwith a maxi- 
mum Power Output of 35 waft R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all HI-Fl users. 
Maximum supply voltage 15-60v 
Power output for 2% THD 35 watts R.M.S. 
Harmonic distortion 0-1% 
Load Impedance '- 3-8-16 ohm 
Input impedance 50k ohm 
Frequency response +3dB 20Hz-40KHz 
Sensitivity for 25 watts 0/P 280mV R.M.S. 
Max. Heat sink temperature 90°C 
Dimensions 102mm s 64mm x 15mm 
Mounting 2, 4BA fixing holes ¡n heat sink 
Fuse requirements I 5A 

AND for those who need more 
P-O-W-E-R 

VAT.. POSTAGE & 
ADD PACKING 

1 2 .- 
Poslag. L Packing add 25p unless other- 
wino shown. Add axt,. to, airmail. Min.L1 00 

AL 20-30 
AUDIO AMPLIFIER 

- MODULES 
- 

The AL2O and AL3O units are similar In their 
appearance and in their general specification. 

- ', _-j ., 
'.' output powers from 5to 10 watts R.M.S. 

- 

4.4g The versatility Of their design makes them 
Ideol for use In record slavers, tana 

A I w, 4 flRMS '°' recorders, stereo arnpiIfier and caisetto ad MLLUU W . '. cartridge tape piuyers In the home. Harmonic - . DistortiOn FO - 3 wafts t = 025% Load 
ImpedanceS-IS ohm 

i , ,.'- F,equency ,eSponse * 3dB Po - 2 waff s 50f-la-25KHz. 

' " ' 

%n h5 ßí:-; :ma25m 
- £2.95 £3.25 

- POWER AMP - 

Specially designed for use in- P 
Al2NEW PAIS Stereo Pre-Ampiifior 
compieteiy redesigned for use with 
AL2O-30 Amplifier Modules. Fe.- 
tures include onloff volume. Balance. 
Bass and Treble controls. Completo 
with tape output. 

35RS power Amp! 

ONLY 

+ 8% VAT 

. fr 

Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new Bi-Rak M.P.A. 30 which is a 
high quality pre-amplifierenabling magnetic cartridges to be used 
where facilities exist for the use of ceramic cartridges only. 
Used in conjunction are 4 low noise 
high gain silicon transi3tors. lt is pro- 
vided with astandard DIN input socket 
for ease of connection. Supplied with 
full, easy-to-follow instructions. 

H 
I 

: 
equipment mono and other modules for Stereo 

THE AI 
MEDIUM IVIPA 
POWERED 80 30 
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ALL PACKS £150 EACH 
(including VAT and postage) 

Buy 10 packs-get 1 (your choice) FREE! All goods in 
stock-no waItIng, sent by return! All devices listed are 
new, lull spec., and marked. Money back guarantee. The 
Greenweld Dragon la your GuardIan of good value! 

1977 Catalogue available very soon-much bigger and better 
than the '76 edition. 30p + 15p post. includes discount 
vouchers. - 

4025 0.20 4060 1.24 40109 221 14512 1.03 14562 054 OIL SOCK4TI 0,94110 P94 rIp 
4020 102 4061 2096 40701 630 74514 3,47 4544 III 
4027 
4020 

960 4062 
1.00 6063 

7010 40702 
122 40794 

0.73 14515 
029 04516 

3.47 74544 
151 74609 

3.15 
372 

TIMER IC. 
0 946550 

I 

60e I 
9025 121 4066 069 40257 206 I40 4.02 74921 SWrTCHES 

I I 4030 
4037 

0.60 4997 
2.49 9068 

413 4730 
024 7063 

715 14018 
420 74579 

1.05 74500 
057 04581 

039 
4.30 I 

typa SW9 . 94 I 

4032 7.79 4069 0.20 74160 ItO 14520 l'OS 14502 1.04 I SPAReS 
4033 l'SS 4070 0.65 74167 1.70 16521 27? 14503 004 I CA 3730 ICOS'MOSI 4106 I 
4434 2.11 4071 024 04162 0.00 14522 S'IS 74500 lIp I CA 304010,64091 698 I 
4035 
4039 

tOr 4072 
3.55 4073 

0.24 14163 
0.24 04774 

7.70 74526 
1.09 1452? 

2.19 74505 
0.10 

150 I 747 MiflidiR 20p I 

Terms: C.W.O. Add VAT to all pAves at 8%. Post. etc. U.K. OSp 1+ Op - 27p) per 
Order. All Orders processed same day. Oficial Govt.. Varsity. Poty.. etc. Orders 

lwrltten Or telephonedl welcome. 

GREENBANK ELECTRONICS (Dept. W6P) 
94 New Chester Road. New Ferry, WIrral, Merseyside, 2.62 550, England. 

Tel: 051.645 3391 

I (121 4BD131 

K122 4BD132 

K123 16 BF194 

K124 16 BF195 

K125 16 BF196 

K126 14 BF197 

K127 12 BFY51 

K128 20 2N2926 

K129 8 2N3053 

K130 4 2N3055 

K131 20 400mw Zener (state 

voltage required) 

K132 14 8-pin ic. holders 

K133 1214-pin j.c, holders 

K134 1016-pin ic. holders 

K135 7741 

K136 4555 

K137 251 ohm 2W resistors 

K138 25 1 ohm 2W resistors 

K139 30 lF 25V capacitors 

KiSS 105-pin DIN plug 

K159 152-pin DIN plug 

K16O 11 lin mono jack socket 

K161 8 in stereo jack socket 

K162 15 25mm socket 

K163 15 35mm socket 

K164 10 push-to-make switch 

K165 8 push-to-break switch 

K166 10 suD-min DPCO slide 

switch 

K167 12 assorted colóurs, In- 

sulating tape 

K168 loo sq.in Vero off-cuts 

(Olin) 
K169 100 sq.in Vero off-cuts 

(015m) 

K170 loo sq.in Vero off-cuts. 

mixed 

K171 100 sq.in Vero off-cuts, 

plain (Olin) 

CMOS WITH DISCOUNTS! 
Any mix: 10 for 25.. 25 or 100.. 33- tor 1.000 

OMI2 CryltalS /, 100khz. MHZ. 2097152MHZ. 32768MH. 'L '( 4943OMH, all n-e price £3.75. 
32768kHz 105 can, £4.50. 
50Hz tiro bo kit to, Clocks. otc. £5.91 

OIo pon. 75p. 

.o 0.2e 4037 1% 4075 074 14175 IGl 14521 I.» I E LED DISPLAYS 
OO D2 4036 I2 O76 171 14194 1.17 4529 tfl I DL.7DE 03 
OO2 O.2 4039 301 4077 045 14410 $.7Q 145 Oli I D1.D7E 03 
006 131 OO I.I 40Th 024 ll1 1.54 4531 174 I OL.28E 20S 

4OO 

OO8 

O2 4O1 
1.07 02 

0.13 O81 

03 O82 
0.24 14412 
02 «15 

1707 152 139 I 

735 I534 Il I 

OL.727E 05 
DL'150E 06 

O09 060 I1 5 Ø.$ 1441g 2(7 IS36 IX I DL.71E 06 
lO OSO l' ß.Q 4fl 44 14537 13.11 eo os 011 02 O5 1S O89 1.74 143 I.fl 59 124 I 

o t- 4I2 
O1 

O-ø 
040 441 

l-U 4093 II 49 
D$ I44O 
20$ lUSO 

liii ISI I-IO I 

2.7 14S43 1S2 
414 1.t2 4I 00 4095 Iii l451 117 1S49 4.10 CLOCk CHIfl 
4015 1.12 449 0-Ia 4096 1.I 51 4552 10-Y, I AY-s-lfl,A 

O16 0O .00 0I 4097 413 15O1 D2 7I55 I Uk 5O2 
0I7 
OII 

1.12 OSI 
112 O52 

1 4oe 
10 099 

122 l5O2 
203 lSO3 

1.31 14S54 Ill I 

0.15 14556 10 I 
UK 54)2 
UK so oon.ìng) 

4019 
O2O 

0-ø 053 
44 40S4 

I0 0Ol 
l 40102 

l'TI 14505 
2.I 4506 

1.3$ l58 1O 
057 14557 i.s I 

SOLDERCON PINS 
O21 1.12 055 1 iO3 2.I 14507 050 l455 125 I 

100 

4fl IO? 4O tU 40104 2$ 3. IS59 410 lO 

.O23 

4024 
0'2 4057 
0*? 4059 

2$1 40107 
IlS 40108 

O-6e ISIO III 14311 
ISI l5 217 I 

lu I 

2OO 
I hilt pce) 

'Op 
"p 

(ISO t'." 
ElM 
cl.", 

u.,. 
UM 

LITS 

K108 12 AC127 K147 18 22OiiF 25V capacitors 

K109 12 AC128 K148 10 l000pF 25v capacitors 

KilO li AC176 K149 24 i500pF 18V Pc 

Kill 2 ADI6I/2 <150 30 Red and black croc. 

Ki12 20 BCi47 clips 

K113 20 Bc148 K151 11 n mono jack plugs 

<114 20 Bc149 Ki52 8 in stereo jack plugs 

K115 20 BCi57 K153 15 25mm lack plugs 

K116 20 Bc158 K154 1535mm jack plugs 

K1i7 20BC159 K155 18 Red and black banana 

K118 20 BC348 plugs 

K119 16 BCX33 K156 18 coax. plug, plastic 

K120 12 BCY7I K157 13 coax. plug, metal 

MICROPHONE MIXERS 

MM2 MIXER-MOnO1teroo 4 chfln.I unit. InptI 4 , 50kÛ. 
Qan3d8. £1200 

MM4 MIXER-Mono 4 ChVTheI unit. 4 kû inpt. Gain 3dB. 
MM3 MIXER-Stereo 4 ChflnoI mit with 2 Iool Control r,,eterl. 4 dI 

impedanCe (50kÛ or 600û) npt. Gain 13 or 6dB. 
HPXI2 MIXER-Stereo 4 chnreI mI,orpce-arrrp. 4 duel i,npdnco (600Û 

oc 50kû) inpw. tereO/phono (nnotic) inputs. Otpt. 25OnV £4200 

I 

MICROPHONES] 

SitbIo for PA.. slngkrg. tepe recording. groups. mscaI 
instruments, etc. 

UDl5 DYNAMIC CARDIOD-Crdiod ThC. with on/on swêtCh. SppIed 
Corrrplete with JOCk pIg/Iod nd plu,c mic. hOIdr. OI np. 
50kfl+600fl. £1200 

ECM91D ELECTRET CONDENSER-OoJ Impodenc 50kÛ f 600û; 
detechbio leed. Frog. rspone 2O-25.H f 2dB. Uni-DirctIonaI 
cardiod. cpIt. with whloId. nIC-hoIer. bttory. £1100 

FLEXIBLE METAL QOOSENECKS-2OOnm. £250; 33Onn. .5Ø. 
S5Orrn.. £DO. 

All pcic.. nchd. VAT and U.K. potQ 

£150 BARGAIN PACKS 
Pack Pack 

No. Contents No. Contents 

KiOl 16 BC107 K140 30 22iiF 25V capacitors 

K102 17 BC108 K141 30 471ff 25V capacItors 

K103 15 BC109 K142 28 10F 25V capacitors 

K104 35 1N4002 1(143 26 22iiF 25V capacitors 

K105 30 1N4004 K144 24 33iiF 25v capacitors 

L106 25 1N4007 K145 22 41uF 25v capacitors 

K1O1 50 1N4148 K146 20 1O0iF 25V capacitors 

MC35OE ECHO CHAMBER-Top quelity unit with ondlos play tapo 
Cartridge. Stationary pity heads ensure good reproduction md echo 
s scheed by chargIng tape speed. Input i,np. 5OkC and 600 ohms. 
240V ac. OperatiOn 

PS1IO MINI FAZER-LOw priced 'Pe Shifter" actIted by on/off toot 
switch, 9V d.C. OpertiO, 

RD1O RHYTHM MASTER-PrOeldos 10 PorCusion Rhythn, (Waltz. 
Foxtrot, Western, POlka, March, Rhumb.. Bossanova. Cha-Ch.. Mamba. 
ROCK 1, Rock 2) as accompaniment to Other instruments. Has nr. Speed 
and tempo controls. 240V aC. Operation. 

0P5 GUITAR PICK-UP--Easy to ht Cystl unit complete with eOh.mo 
control. 

WFB FUZZ WAH PEDAL-High qullty prOfoIOnI tndud unit, gios 
combined 'Wh Wh nd Fuzz' complete with FuU Adju.t, lone, 
Volume Controls and Individual effect foot switchos. 9V d.c. operation. 

FY2 FUZZ BOX-Low priced Fuu" effect .nIt with variabte p.d nd 
colume controls nd on/off foot switCh. 9V d.C. opor.tion. 

EAU ECHO REVERBERATION-High quality combined reverberationl 
mixer amplifier. Has 4 Inputs and separate Control tor reverb. section. 
240V ac. operation. 

Rile RESLY TONE UNIT-Bcally tromoIoe/phao Shlftorireverb. smp. 
all in one. A uporb r,uItoffoct u,lt (rom which Infiflilo eifl.ty Of 
sounds can be obtained. 240V aC. Operation. 

£75.00 

£27.00 

£7,00 

£4.95 

t32'O 

(3g-00 

£75 

GREENVVELD I I 

I 

LEKTROPACKS 
I Il TURNHAM GREEN TERRACE, CHISWICK, LONOON' W.4 

1.1. 01-994 2184 

i 443 Millbrook Road Southampton 
I I i 

I 

I SOl OHX Tef:(0703) 772501 I I I 
' 
MUSICAL EFFECTS EQUIPMENT NEW RANOS 
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DEPT PE THE CRESCENT WORSTHORNE 
BURNLEY LANCS. Tel Burnley 20940 

I *delete as applicable 

L stamp- print FREEDOST on the env&ope 
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TWIN BANI(6[IGHT (less lamps) LENGTH 
- 14jiches 

Ce ! Fi 

955 

Fiog»35 
OU flU «3 L191fl 
MASTER UNIT 

TYPE B 3BANKUNIT 
(Less Lamps) 

100 WATT SPOT LAMPS I 
RED.YELLOW.GREENI 3 i.nsps 

BLUE .4..hI420 
CLEAtI f.C. 

TYPE A SPOT (less lamp -. 

ttO9 Ei Fit ring 

L!212 

TWIN BANK 12 LIGHT 

34 

(less lamps) 
BC. CIC.fl ES. CIJfl Fitting.i,f!!! Fitting 

ALBEI\I ENGINEERING CO. LTD.. 

knowledge except simpie arithmetic. 
Digital Computer Logic and Electronics 
In 4 volumes: 
1. Basic Computer Logic £4 20 
2. Logical CircuIt Elements pius SOp P. & P. 

3. Designing Circuits to Carry 
Offer Order both courses (Or the Out Logical Functions 
bargain prIce £970, plus tOp 

4. Flipflops and Registers p & P. 

Designer These courses were written so that you 
Manager Could teach yourself the theory and applica- 

tion of digital logic. Learning by self instruc- Enthusiast tion has the advantages of being quicker and 
Scientist more thorough than classroom learning. You 

Engineer work at your own speed and must respond by 
answering.questions on each new piece ot 

Student Information betore proceeding to the next. 

Guarantee-no risk to you 
If you are not entirely satisfied with Design of 
Digital Systems or Digital Computer Logic and 
Electronics, you may return them to us and your 
money will be refunded in full, no questions asked. 
Cambridge Learning Enterprises (Dept. ENG), 
Rivermill House, St. Ives, Huntingdon, Cambs. PEli 4BR 

r ToCambdgeLeainingEflterpnsesept.ENG) - - - i 
I FREEPOST, Rivermill House, St. Ives, Huntlngdon, Cambs. PEli 4BR I 

P(ease send me.... set(s) of Design of Digital 5ystems al £700 
each. p & p included 

. set(a) of DIgital Computer Logic and Electronics at £500 
each, p & p included 

or.... combined set(s) at £1050 each, p & p included 

Name.- ......................................................... 
I 

Address 

I 

PERSPEX CASESt 5Op less than Tnak. 
READY BUILTt Extra El on complete Clocks: extra sOp on Modules 
TIMER FACIUTYt Count in seconds up toI minIS sec, extra sOp. 

"ALPHA" £12 mcl. 

Ready Built. Non Alarm. Perspeo only. 3 

4 digits phosphorescent green. yin high, 12. or -. 

24-hour 4-splay. 

Discount on orders over S Clocks or kits 
Overseas: Add £250 for Airmail 

_________ -Send payment with order. SAE. for details 

Pulse ElectronicsLtd 
(PE1) 6 GOWER ROAD 

ROYSTON, HERTFORDSHIRE 
Telephone: Royston (0763) 43695 

diagrams and questions designed to lead you step-by-step through 
number systems and Boolean algebra, to memories, counters and 
simple arithmetic circuits, and on to a complete understanding of 
the design and opetion of Calculators and computers. - 

Design of Digital Systems. 

D,)£620 

-'w 

DigitI Syntsm 
plus 80p packing and 

- surface post anywhere in 
the world. 

Payments may be made In 

Quanti discounts available 

foreign Currencies. 

on request. 

VAT zero rated. 

Als6 available-a more elementary course assuming no prior 

£1 2. 50 
+ £1 VAT 

ALARM 

£15 28 
DELTA +l22 VAT 

Teak or Perspee case 602+ e 3er . (including P. & P.) 

FEATURES: 4 red lin fr196 LED8. 12-flour dsplay wrth u.m./p.rrr. indiCatton. 
Power failure indicated by flushing display. Prec:so accuracy fron. mOins 
frequency. BeautifUl Burma Teak case or stylish Perspex (Slate first and second 
Colour Choice: white, red, blue, green, black). 

NON ALARM: Complete Kit (including Teak case) £130 mcl.: Module Kil 
(occluding Case) £950 mcl. 

ALARM EXTRAS: Pulsed alato, tone. Tilt operated 'Snooze" perrOd. Automatic 
brightness control. Simple setting. 

ALARM: Complete Kit (lncludmn9 Teak Case) £16.50 mcl.; Module Kit (eociuding 
cuse) £13 md. 

Revolution 
Understand the latest 
developments in calculators, 
computers, watches, telephones, 
television, automotive Instrumentation. 

Each of the 6 volumes of thIs self-instruction course measures 
1l" X 81" and contains 60 pages packed with Information. 

complete digital clock kits 
Join the Digital REALTEAKCASE 

NON ALARM 
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Minimum Order £2. Excess p.os!age refunded 

J PRECISION PETITE LTD I HILThWAD LTD 
I 

I i l re' 
ARTHUR ROAD, READING, BEAKS. 

I 
119a High Street, Teddington, Middlesex TW11 8HG 

I I I 

xrîech.Co119) TeI.Rexdin5826c5 -I 
I Tel. 01 -977 0878 (24-hour answering service) 

J 

I I 

J I 9" X 4" SAE. please for leaflet and order form I I 
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A MINIATURE POWER TOOL 
to speed your building 

Super 30 Kit (30 Tools) (mcl. 

drill without stand) 
£1762 plus P. & ! 8Sp 

Mk. lI DrIll Stand 
£44OplusP.&P.35p 

Mk. Il Drill only 
£879 plus P. & P. 3Sp 

Flexible Drive Shaft 
£546 plus P. & P. 2Sp 

Transformer 240V a.c./12V d.c. 
£6 plus P. & P. 7Op j 

Variable Speed Transformer 
£825 plus P. & P. lOp 

Replacement drills, stones, burrs. 
etc. 40p each. Circular saw blades 
50p each. £2 per set of 4 sizes. 

P. & P. any quantity 20p. 

All VAT inclusive 

* TELEPHONES-Modern style 706 BlaCk or two- 
tone grey £4.50 each. Older black slyle LI-50 noch. 
P. & P. 75p. All with bells and dial. 
* SEMICONDUCTORS-All ut sp naCh. P. & P. 
extra. Guaranteed all tul1 spec, devices. Manufac- 
turers markings: 
BC147; BCIS8; 2N3707; BC107: BF197; BC327: 2N4403; 
BCI72B; BC261B; BC25IB: BC348B; BCI7INB. 
2N55RCA Sop each. P. & P, gp. 
2N5879 with 2N5881 Motorola ISO watt. Cotnp. pair 
£2 pair, P. & P. 15p. 
* Unser amp 709 25p each, P. & P. pp. * BEEHIVE TRIMMERS. Si3OpF. Brand new. IO off 
40p, P. & P. 15p. 
* TRIMMER PACKS. As preciously advertised. 25p 
each. P. & P. 15p. * Merar PACKS-3 different waters £2. P. & P. £1. 
DON'T FORGET YOUR MANUALS. S.A E. with 
requirements. 
GRATICULES 12 e 14 cet high quality pluariC Isp 
nach, P. & P. lOp. * CAPACITOR Pack. 50 Brand New cotnponerrts only 
SOp. P. & P. 48p. 
* 31b Electronic Goodies £160. post paid. 
* High Value printed hoard Peck-hundreds of 
components, transistors, etc-no fist lo the board 
transistors £1.65 post paid. * 1000f Feed thru CapaCitors 10 for 30p. P. & P. ISp. 
HIVAC Min NeOns. ApprOe 60V Brend Now. 1g off 25p, 
P. & P. cetra. 
* POT PACK. All Brand New Modern. Single and 
Ganged. Our choice. 7 br 2Sp. P. & P. 48p. 
FIBREGLASS BOARD PACK. More board-less 
money, Larger pieces. Not less than 2-5 sq ft for 
95p. P. & P. tSp. 
DON'T FORGET YOUR MANUALS-S.A.E. with your 
requirements. 

TRANSFORMERS-All 240V 50HZ 
Inputs 

Type A 17-O-17V ZhOnrA; 75-0-7-SV 250mA O-25V 
5 amps; 0-4V 5 amps; 0-I-1-5V 5 amps. £2 each, 
P. & P £125. 
"ype B 11-4-17V 250mA; 8-O-4V 2SOmA: 0-12-5-13-5V 

Imps; 0-1-5-2V 5 amps, £1-SO noch. P. & PCI. 
'e C 19-0-19V 250mA; 6-0-4V ZSOmA; S-7-5V 
sps; 0-1-4V 5 amps; LI-25 eoClt. P. & P. £125. 

e VAT 120%, sth.rwIsS 1% 

Supplied with resistor for 240 Volts operation 
Held In 8mm hole by plastic bezel 

150mm wire leads 

:::= 
Red, Amber, Clear, Opal 19p each 

Green 28p each 

12 VOLTS MINI HAND DRILL 
Ideal for drillIng pcb, chassis 
etc as well as model making. 
Supplied wIth 2 collets that 
accept tools and drills with ' 

3/32' and .050' dia, shanks. 
£7.56 (Includes VAT & PP.) 

Economy Quality 
Common Anode - 0.3' - Left Decimal 

Red. Yellow and Green @ 45p each 

Full Specification 4 Common Anode - 0.3" Left Decimal 
Red @ 98p each 

Green and Yellow @ £1.35 each 
(Data supplied with Full Spec. 

displays only) 

Quantity quotations on request 

PP. Note Unless included in price add 25p Post & Packing 
for orders totalling under £10. All prices include VAT and 
are valid in UK only for 2 months from Iournal issue date 

michael Williams Electronics 
Av. Cheadle Hulme, 

RC BOXES (round corners) 

Easily drilled or punched, 
orante, blue, black and grey 

,,t 

ABS. Incorporate slots for 
holding 1.5mm thIck pcb's. 

Close fitting flanged lids 
held by screws running into 

- -"' integral brass bushes. 

RC 100050025mm Blp (1.9) 49p (10+) 
RC 112062031mm 59p (1.9) 52p (10+) 
RC 120065040mm 68p (1-9) 62p (10+) 
RC 150080050mm lip (1.91 74p (10+) 
RC 1900 110060mm £1.33 (1-9) £1.30 (10+) 

Polystyrene versing 
in grey only with no slots, no integral brass bushes 

RC(P) 112061031mm 35p (1-9) 32p (10*) 
Add 25p Per £1 order value for Post,& Packing 

Add 25p per £1 order value for Post & Packing 

LIGHT EMITTING DIODES 

Economy Duality 50 for £5- 100 for £9 
Mixed bags, all sizes, various colours 

ins 

Full Specification (In packs of 5 LED's) 
Red (specify size) 75p per pack 

Green. Yellow, Orante (specIfy size) £1.20 per pack 
(bunting clips and data with Full Spec. LED's only) 

TYPE A NEON INOICATORS 

Includes slot'in Component SupportBracket and has over 
400 individual sockets, plus Vcc and Ground Bus Strips 

Price £9.72 (includes VAT & PP.) 

TYPE MP NEON INDICATOR 
Supplied with resistor for 240 Volts operation 

150mm leads, held in 6.4rnrn hole by nut 

Red. Amber, Clear, Opal 20p each 

SEVEN SEGMENT DISPLAYS 

SC 161 x96x 59mm £1.49 (1.9) £1.46 (10+) 
Add 25p per £1 order value for Post & Packing 

I 240 VOLTS MINI HAND DR 

etc as well as model making. 

accept tools and drills with 

Ideal for drilling pcb's, chassIs 

Suppiied with 3 collets that 

1mm, 2mm and 1/8' dia 
shanks. I 

£9.72 (includes VAT & PP.) I 

Accessory tools... 5 Burrs, 1mm, 2mm, 1/8th Drills, I 

3/32" Collet Price £1.75 (Includes VAT & P.P.( 
I 

MINI CONSOLES 

panels and consoles. 
..0aø'deal for small desk control 

- Moulded in orange, blue. 
black and grey ABS. 

Incorporates slots for holding 
1.5mm thick pcb's 

Aluminium panel sits recessed into front of console 
and held by screws runnIng into integral brass bushes. 

MC 161 x 96 sr 58mm £1.53 (1-9) £1.50 (10+) 
MC 215e 130 sr 75mm £2.20 (1-9) £2.17 (10+) 

Stop wasting time soldering 
The NEW MW BREADBOARD accepts 

Transistors, LED's, Diodes. Resistors. Capacitors 
and all DIL packages with 6to 40 pins 

SC BOXES (squire cerners) 
Easily drIlled or Punched, 
orange, blue, black and grey 
ABS. Incorporate slots for 
holdIng 1.5mm thick pcb's. 
Aluminium panel sits recessed 
into front of the bort and - 
held by screws running into 
integral brass bushes. 

SC 85x 56x 35mm gop (1-9) 77p (10+1 
SC 111x71 st 48mm £1,07 (1-9) £1.04 110+) 
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TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 
Pleasesupply .................................................... 

l.L.P. Electronics Ltd. Total Purchase price .............................................. 
C'oss'an'l Hose I Enclose: Cheque D Postal Orders D Money Order D 

I I U U Please debit my Access account D Barclaycard account D 

Nackington, Canterbury Account number .................................................. 
Kent CT4 7AD Name and Address ................................................ 
Tel (0227) 63218 

Rogatood olNce NO. 1032630 Signature .............................. 
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4-left. DtetOtliOn-005% at 100W at 1kHZ. Signal/NOtne RatiO-96dB. FroqvoflCy Rnapoflse-lOHw- 
45kHZ -2dB. Sapply Voit$Qe-e,45V. SiZe-lid C 101] e ese,,,, 

Price £2332 + £187 VAT. P. & P. tree 

H '(40 Q 
The HY400 is l.L.P.s Big Daddy ot the range producing 240w intO 41)' lt has been 
designed tor high power disco or public address applications. If the amplltler Is to 
be used at continuous high power tevels a cooling tan is recommended. The amplifier 

24OAI into 4fl 
includes all the qualities of the rest of the tamity to lead the market as a true high 

FEATURES thnre,& shutdown: ve low distoWon: load line protection: no ooternal cOe,ponon]s. 
power hi-fidelity power module. 

APPLICATIONS: pablic address: disco: power Clave: indastrial.. 
SPECIFICATION: Oatput POwor-240w R.M.S. Into 41] Load in,pedonCn-4-16fl. Distort:On-01% 
at 240W at 1kHZ. SlgnollNoiso RatiO-94dB. Frequency Renponse-- lOHa04SkHe -2dB. Supply VoltaS,, 
-045V. Input Ser,,,Itivity-500,nV. SlZe-114 O ISO O a5,nn,. 

Price £3217 + £275 VAT. P. & P. free 
.4 U 

POWER SUPPLIES: PSU3$-euitable for two HV3Os £5.fl + 65p VAI. . & P. Iren. PSU5O-sUitable tor two HYSOS 16-62 + 
95p VAT. p. & P. free. PSUOO-sultable tor two HY12Os £13754- 110 VAT. P. & P. Iren. PSUBO-suitabie tor one HY200 
£1265 + £101 VAT. P. & P. free. PSUISO.-nuitable for two HY2005 or one HY400 £2310 + £195 VAT. p. & P. free. 

I.L.P. Electronics Ltd., CroeSland HouSe, Nackington, Canterbury, Kent CT4 lAD 

45KHz -3dB. Supply Voltage- s 25v. SIte-105 e 50e 25mm. 

Price £682 + 85p VAT. P. & P. free 

'Yl 
The HY120 is the baby of i.L.P.s new high power range. designed to meet the most 

H 20 exacting requirements inciudng load line and thermal protection this amplifier sets 
a new standard in modular design. 

fliAI 4 FEATURES, very low distortion: Integral heetsink: load line protection: thermal protechon: tote 
VU VV IfliO connections: no external components. 

APPLICATIONS: hl-fi: high quality disco: public addrnen: monitor amplifier, guitar and 0,qCv. 
SPECIFICATION, Input Sennitivity-500rnV. Output Power-dOW R.M.S. Into 8(1. Loud impedance- 
4-16(1. D:stortion-O-54% at 60w eI 16Hz. SignalINOise P31,0-90dB. Frequency RexpOnse-lOHa- 
45KHZ -3dB. Supply VOltage-w35V. Site-114 e 50e 85mm. 

Price LIS-84 + LI '27 VAT. P. & P. free 

The HY200 (now improved to give an output of 120 watts) has been designed to 

stand the most rugged conditions such as disco or group while stili retaining true 
hi-fi performance. 

i2OV thotmvCi llratdown: ver-y low distortion: loud lino protection: integral Irootslnk: no external 
¡ n to 8 Ci 

APPLICATIONS, hi-Ii: disco: monitor: power 0100e: indaslriui; pubdc uddrees. 
SPECIFICATION, input Senxitivlty-500nrV. Output Powor-120W R.M.S. Into 8(1. Load Impedance- 

il 

'1 

1 

The HV3O Is an exciting New kit from i.L.P. lt features a virtually Indestructible 

H IC. with short cIrcuit and thermal protection. The kit Consists of: IC.. heatslnk. 
P.C. board, 4 resIstors, 6 CapacitOrs, mounting kit, together with easy to follow 

i 5tvV i n to 8 Ç Construction and operating InstruCtions. This amplifier is ideally suited to the 
beginner In audio who wishes to use the most up to date technology available. 
FEATURES: complote ka: low distortion: short. opon and thermal protection; ease to balid. 
APPLICATIONS: apdeting aadio eqaipnteet: galtar practive eniplifier; test amplifIer: catho onCliletor. 
sPECIFICATION: Oatpat Power-15W R.M.S. rito 80. DintoetiOn-Ol% at 15W. spat Son,Itivlty- 
500ntV. Freqaeecy Pesponne-IOHZ-166HZ -3dB. 
Price 522 + 65p VAT. P. & P. free 

The HV5O leads i.L.P.s total IntegratIon approach to power amplifier design. 

H The amplifier features an integral heatsink together with the simplIcity of no external 
components. During the past three years the amplifier has been refined to the extent 

')5'A! 
rifO 8Cl that lt must be one of the most reliable and robust High Fidelity modules In the World. 

FEATURES: low dIstortion; Integral heatsiek; only five connections: i amp ootpat transistors; no 
externat vomponentS. 
APPLICATIONs: medium power hi-fi systems: low power disco: goitar amplifier. 
SPECIFICATION: Input SensItlVlty-tOOtnV. Output Power-25W riMS. Into 80. LOad Impedance- 
4-16Cl. D:stortion-O04% at 25w et 1kHz. Signal/NoIse Ratio-15dB. Frequency Response-lONe- 

AVAILABLE 
EX STOCK 

w'so 

V5 The HY5 is a mono hybrid amplifier ideally suited for all applications. All common 
input functions (mag Cartridge, tuner, etc.) are catered for internally, the desired H function is achieved either by a multi-way swItch or direct connection to the PI f appropiate pins. The internal volume and tone circuits merely require connecting 

ream i.ter p. to external potentiometers (not included). The HY5 is compatible with ail i.L.P. 
power amplifiers and power supplies. To ease construction and mounting a P.C. 

connector is supplied with each pre-amplifier. 
FEATURES, complete presnpiiIIer In single peck; mailI-farrcllon eqxel:Sation: low no,5a low 
distortion; high overload; twO simply combined for stereo. 
APPLICATIONS: Iti-Il; mixers: disco: gaiter and orgon; pabilo add,ox. 
SPECIFICATION: lnpaln-rnagnsllc pick-op 3roV; ceromic pick-ap 3OmV: lance IO0mV; microphone 
l0rnV: aaalllary 3-l00,nV: Inpal impedance 47kfl &IIkHz. Oalpate-tape loamy; main Oalpal SOOrnV 

R.M.S. Active Tone ContrOls-treble el2dB al 1011Hz: bars ±12dB al 100Hz. D:slOrIiOn-Ol% 
al 1kHz: eigeaJ/eolse rallo 65dB. Overlaad-6dB on magnetic pick-up. Scpply Voltage- 55-50V. 

Price £5-fl + 65p VAT. P. & P. free 
HY5 mounting board 8.1. 4ap + 6p VAT. P. & P, free 

15-240, 
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POST AND HANDLING LIST-Send Privas are correct at fIere st praos, e. a 0E. delivery 

U.K. ordern-ander Lib add 25p pias VAT. ose, LIS add SOp ot r corn nents 
plan VAT. Keyboarde £150 plus VAT. OVERSEA°enqalrles tor list: send 4OP EXPORT ORDERS are welCome. though we ads.ise that a 
Optional Insurance for Compensation açainst loss or Current copy of our list should be obtained before Ordering 
damage in post, add 35p in addItion to above post and as it also shows Eoporr postage rates. All payments must 
handl:ng. DONT FORGET VATI be Cashw:th-ordor. in Sterling and preferably by 
Ei Ci B F PO and other Countries are subject to Add 12% loo Current rate it changed) totali total ei goods. International Money Orderer fhrougtr an English Bank. Te 
Eoporr psrage ratei. post and handling. boos not apply to eoport ordersl. obtain list send 4Op. 

I 
PHONOSONICS DEPT. PE56 22 HIGH STREET . SIDCUP KENT DA14 6EH 

MAIL ORDER AND C.w.O. ONLY 
SORRY BUT NO CALLERS PLEASE 
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Printed circuit board t'I '43 

SOUND BENDER (PE. May 74) 
A rnulti-putpOse sound controller, the functions of which 
Include envelope shaper, tremolo, voice-operated fader. 
automatic fader and frequency-doubler. 

Component set for above functions teocl, SWsl Li-84 
Printed circuit beard 

Optional eetra-additienal Audio Modulator, fho use of 
which, in ceejunctien with fha above component set, can 
produce "jungle-drum" rhythms. 

Component set (fecI, PCBf £288 

PHASING UNIT (PE. Sept73) 
A simple but effective manually controlled usi? for 
introducing the 'phasing" sound Into live or recorded 
music 

set lInd. PCA) £2-al 

PHASING CONTROL UNIT (PE. Ocf, 74) 

For use with the above Phasing Unit fo automatically 
control the rate of phasinu. 

Component set bncl. POSI £4.88 

WAH-WAH UNIT (PE, Ppt. IS) 
The Wah-Wah effect produced by this unit can be 
contrvlled manually er by the integral uufomatiC 
controller, 

Component set lind, PCBI £3.88 

AUTOWAH UNIT (PE. Mar. 77) 
Automatically produces Weh-pedal und 
sounds each time a new note i. played. 

Component set. PCA. special toot switches 
Component ref und PCA. with panel switcht 

Swell-pedal 

£727 
r £4.63 

switcheble conttols affeutlnq the fuco quulity whilst 
tetulning the attack and decay. und also proeiding tittering. 
Oves not duplicate the effects from the Guitar Effects Pedal 
and can be used with it and with ether electronic 
instruments, 

Component Set ulin9 dual slider pot £608 
Component set using dual rotary pot - '- £6.20 
Printed circuit beard LI-62 

FUZZ UNIT 
Sitrrple Fuu unit based upon PE, "Sound Design" 
circuit, 

Component set (md, posi £2-ga 

TREMOLO UNIT 
Haced upvn PE. "Sound Design" Circuit. 

Component set liscI, PCB1 £3.64 

PEAK LEVEL INDICATOR (PE. Mar, 76) 
A twin'channel visual display unIt fer monitoring the peak 
level of audio signals. Welt suited for use when 
inter-coupling our m$ny sound producing hits to help 
avoid signal over-loading 

Component set (md, PCBI las publishedl £380 

BIOLOGICAL AMPLIFiER (PE, JuniFeb. 73) 
Muiti.funCfien circuits that, with the use of 0(15er calamai 
aquipmenf, can serve as lie-detector. alphaphene, 
cardiophone etc, 

Pre.Atrrp ModuIC Component set (md. PCBI £422 
Basic Oufput CIrcuits-combined component 
set with PCHs, for alphaphone. cardlophone. 
frequency meter and visual feed-baCk lamp-. 
dOuer circuits £6.59 
AudIo Ampliflar Modul. Type PCi £738 

TREBLE BOOST UNIT (PE. Apr. 76) 
Gives a much shrlller quality te Sudle signals fed through TAPE NOISE LIMITER 
it. The depth of boost is manually adjustable. Very effective circuit tor reducing the hiss found in most 

Component set lind, PCBI £240 tape recordmnys. All kits include PCHs 
Standard tolerance set of components £2.56 

DYNAMIC RANGE LIMITER (PE. Apr. 77) - . . -- -- 

Automatically Controls sound output to withIn u pteSet 

Component set (indI. PCBI £4-SO 

ENVELOPE SHAPERS 
Both et the kits below havn manual control ouer their 
Attack. Decay, Sustain and Reinasn functions. Kirs incfudn 
PCB (VCA means Voltage Cvntrolled Arspllfierl 

Eneefep. Sh.p.r end vCA )P.E. Apr. 76) £6-so 
Eneefep. shaper (without VCA) (PE. Oct. 751 £4.68 
'TransIent generator (PE. Apr. 77) £634 

Superior tolerance set et components £3.76 
Regulatemt power supply (will drise 2 svIsi £409 

SEMI CONDUCTOR TESTER (PE. Ocf. 73) 
Esuentiaf test equipment ter the enterprising heme 
Constructor, White stocks last, 

Sei of resisivrs, capacitors. snmiconducters. 
potentiometers. nrakaewitches and PCA £963 

Panni meter 1500MAl £5.70 

MICROPHONE PRE.AMP (PE Apr. 77) 

Component set (md, PCA) - 

meth keyboard Circuits. Although haelng slightly fewer 
faCilities fran tIte large PE. Synthesiner the fUnCtions 
oPerad by tftis design gloe lt great scope and versatility. 
Consists of 2 fog VCOs. VCF. 2 nnoelope shnpers. 2 ooltage 
controlled amps, keyboard hold and Control circuits. HF 
oscillator and detector, eng modulator, noise generator. 
output amp and mixer, power supply. 

Set of basic component kits from £64.25 
Set of prInted circuit boards Es-71 

ELEKTO 'FORMANT SYNTHESISER (Elektor 
MaQazine 1917) 

Details of component kits and PCB5 aro in oar fists. 

GUITAR EFFECTS PEDAL (P.E.,JuIy 75) 

Modulates the attack, decay and filter Characteristics otan 
audio signal not only from a guitar bat from any audio 
source, producing 8 diflerent switchable effects that can 
be turther modified by manual controls. Possibly the most 
Interesting of all the low-priced sound enact. units In our 
range. Circuit does not duplicate enacts trom fha Guitar 
Oserdrioe Unii. 

Component sat wIth Special foot Operated 
Switches £7-St 

Alternative component set with panel mounting 
switches £496 

SEE OUR OTHER ADVERT FOR KEYnOARDS, 
AND OUR LISTS FOR OTHER COMPONENTS 
ANO ACCESSORIES STOCKED-ALSO SOME 

NEW KfTSt 

REVERBERATION UNIT (P.W. Nov/Dec. 72) 

A hIgh quality unit having microphone und tine Input 

rrrmPs 
and providing full control over reverberation 

- Component set (vocI, spring unit) Et-73 
Printed circuit board £1.96 
tin spring unit £658 
Panel motar (SheAf (optionul( £570 

WIND AND RAIN UNIT 
A manually controlled unit tor producing the above-named 
sounds. 

Component set (feci. PCBI £372 

GUITAR OVERDRIVE UNIT (PE. AuQ. 76) 
Sophisticated. oersatile Puai unit, including oariable and 

Includes power sapply. thpristors. and by'pass Switches.. 
Component set LiceI. PCBI ElI-Sf 

DISCOSTROBE (PE. NOv. 76) - 

4-Channel light.Show confroller giving a choIce of 
sequential, random, or full strobe mode of operation. 

Basic component sat LISIS 
Printed circuit hoard £3-as 

PE. TUNING FORK (PE. Nov. 75) 
Produces 64 switch.selactvd fraquancy-accurata tones, An 
LEO monitor claarly displays all beat Cote ud(ustments. 
Ideal tor tuning acoustic and electronic musical 
instruments alike. 

Main component set (md. PCB) £1559 
Power supply set (md. PCB) £7.53 

PE. SYNCHRONOME (PE. Mar. 76) 
An accented-beat electronic metronome. providoig duple. 
triple and quadruple timas with full Control oeer the Saat 
rate, Can also be used as u simple drum-beat rhythm 
ganerator. Includes power supply. 

Component set tied. loudspeakarl £11.62. 
Printed circuit board £3.04 

eu'- MAIL ORDER SUPPLIERS OF QUALITY 
CIRCUIT AND LAYOUT DIAGRAMS are sappbed g n ' "' PRINTED CIRCUIT BOARDS. KITS AND tree with alrPCgsdesigned by Phnrrosonics. 

COMPON ENTS TO A WORLD-WIDE pioTocoPlEs et the P,E lents for most vI the 
MARKET. . kits are Ruailable-pricos in oar lists, - 

PE. SYNTHESISER (PE. Feb. 73 to Feb. 74) 
The well acclaimed and highly versatile large-scale 
mains-Operated Sound Synthesisor complete with 
keyboard cIrcuIts. Other circuits in our lists may be used 
with the Synthesiser to good advantage, notably PE. 
Minisonic. Phasing Unit. iMnd and Rain. Rhythm 
Generator. Soand Bender. Voltage Controlled Filter. 
Gaiter Effects Pedal and OverdrIve. Fuzz. Tremolo and 
Wah-Wuh unIts. 

The Main Synth.si,ar: PSU. 2 linear VCOs. 2 ramp 
generators. 2 inpat amps. sample hold, noIse generator. 
reverb amp. ring modulator, peak level circuit, envelope 
shaper, voltage controlled crep. Full details in lists. 

Sat of basic component kits £0303 
Sat of printed cASait boards £1145 

The Systhesiser Keyboard CIrcuits lcae be used without 
the Maie Synthesiser to make an independent musical 
instrument): 2 logarithmic VCO5. divider. 2 hold cIrcuits. 2 
modulation amps. - mIxer, 2 envelope shapers and 
additional PSU, Full details in our lists. 

Set of basic cotrrpoeeet kits LUIS 
Set 01 printed circuit boards £7.66 

PE. MINISONIC Nh. 2 SYNTHESISER 
A portable moles-Operated Mielutsre Sound Syrithesiser, 

PE. JOANNA (PE. May/Sept. 75) 
A five-octave electronic piano that has switchable 
allernalivu voicing of Honky.Toek piano, ordinary piano. 
harpsIchord. ora misture ot any ol the three. logether with 
lacilities including last and slow tremolo, loud and soft 
pedal switching, and sustain pedal switching. The power 
amplifier typIcally delIvers 24 watts into 8 ohms. The PCBs 
hace been redesigned by ourselves making Improved use 
of the space avullable. 
Main power supply. tone generator. 61 envelope shapers. 
voicIng and pre-amp circuits, 

Sat of basic component kits for above £75.35 
Sel o) printed cIrcuit boards br abOoe £20.35 
Power amplifier £15.97 
Prinled circuit board tos power amp tSp 

RHYTHM GENERATOR (PE. MarJAr. 74) 
Progremmabln for 64,0011 rhythm patterns from 8 effects 
circuits (high and low bongos, bass end snare drums, long 
end short brushes. block, and soft cymbal), end with 
variable time sIgnatures and rhythm rotes. Really 
fascinating and useful, 
Terrrpo, Timieg, LngiC, g Effects circuIts. PSU. 

Sotol basic componed kits for above £36.14 
Set of printed circuit bovrds tor above £7.03 

VOICE OPERATED FADER (PE. Dec. 73) 

For automatically reducing music volume dune5 
"talk-over' '-particularly uselal for Disco work or lar 
home.movie shows. 

Component set lIscI. PCBI £3.97 

VOLTAGE CONTROLLED flLTER (PE. Oct. 74) 
An independently designed VCF that nan be used,with the 
PE. Synthesiser. 

Component set £3-Co 
Printed circuit board £1'3f 

SOUND-TO-LIGHT (PE. Aurora) (PE. Ar.-Aug. il) 
Four channels each responding lo a different sound 
freguency and controlling ils own light, Can be used with 
most audio systems and lamp intensities. 

Bavic component set (eocl. thyrislors) £15.92 
Printed circuit board lo, above £3.90 
Power supply 
PCR lo, power supply £1.79 

3-CHANNEL SOUND-TO-LIGHT (PE. Apr. 76) 

A simple but effective sound-to-light controller capable of 
operating 3 lamps each of approolmately 700 watts. 

SYNTHESISER AND SOUND EFFECT KITS 
resistors, capacitors. semiconduCtOrs, potendo- 
meters and transtooflers. t4ardware Such as ' 

P H O O S O I C 5 
COMPONENTS SETS eclode all nocesna,p - - 

casos, sockets, knobs. etc. are not included but 

a S 
r 

lists. 
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Both high volume S small order capacity P.E. ORION TUNER 
available. 
Special offer. Miniature mains lanstormer Full kit of parts for this superb tuner unit to compli- ASTRO ELECTRONICS 
6-O-6v-BV.A.--15p plus lop p. & P ment the now well established amplifier. Parts Spring Bank Road. West Park 
TRADE & EXPORT ENOU1R1ES WELCOMED may also be purchased separately. Send S.A.. Chesterfield. 
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25 watt-E47$ 300 watt (24v)-E2645 
40 watt-Ea27 400 watt (12v)-E39'05 
75 watt-E1253 500 watt (24v)-c48.lf 
ISO watt-c2127 1kw (S0vl-12705 
300watt(12v1--C3303 1.SkW(llOv)-E140.8O 
Ail above inve,tors are in kit form but may 
be purchased built up lus metal case & ready 
for use. Price list sent on receipt of s.e.c. 
Prices include post & paCking. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50HZ-150 watt insertor with built in 
battery Charger. in event of power failure 
switChes oser automatically from battery 
charging to inverSor operation. Cct. us 
appeased In DeC. 72 P.W. Complete kit of 
parts leeCtuding meter}E24. 50 + £1 ?Op. & p. 

DIGITAL WATCH 
LE.D. display giving hOurs. minutes. 
seconds and date. Design based on 
American technology, and fantastic value 
ut Lii + 3Op p. 8 p. 
One year guarantee. 

TRANSFORMERS A COILS 

tiOn less than 001% 100Hz-10kHz. Frequency 
response ± 1dB 20 Hz to 20 kHz. Hum level 
virtually nil with volume full on. 
This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi-fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
inputs for disc. tape, tuner, etc. 
Complete kit of parts including slim line 
bookend case, silk screened front panel & 

knobs. £473O md. VAT & p. & p. 

The bookend case. i.C.s & semiconductors, P.C. 
board. Transformer, etc. may be purchased separ- 
ately if desired. Send S.A.E. for further information 

Complete kit of parts for this 
proven and tested system £1045 
md. VAT. Ready built with only two 
connections to alter £1375 md. 
VAT. Thousands have used this 
system both home and abroad. 
Consider these advantages more 
power, faster acceleration, fuel 
economy. excellent cold startIng, 
smoother running, no contact 
breaker burning. Also because of 
the high energy spark. the fuel 
mixture can be made weaker giving 
further economy and fewer plug 
problems. Fitting tIme when built 
5 minutes approx. Please state 
whether positive or negative earth. 
Trade and export enquiries wel- 
comed. 
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U.0 UUUUUU UUUUUUUU U.U...U.. U.U...... u u u u u uu 
INVERTORS P.E. ORION STEREO ASJRO IGNITION 
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- 

_trk, 
!------1 * U 

u 
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1 . 
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, -j u 

240o-SOHo trofl onu, 12, nor bottom. Ofl On \AJntto r n, o nh, S ,,hn, I.-.nd 1'iiot,,,_ 

- 
ACYO It2EJiTiflOJ CVCYEA 

GJ-SPCO 24p each OH-5 pairs Sip each 

GB-2 pairs 27p each 4PS-SPCO and 3 pairs 53p each 

GO-3 pairs P each Palladium Wire Bus Bars, I Octave 

0E-4 pairs 45p each lengths SOp each 

SEE OUR OTHER ADVERT FOR SYNTHÉSISER AND SOUND EFFECT KITS AND 
SEE OUR USTS FOR OThER COMPONENTS AND ACCESSORIES STOCKED. 
SEND S.A E. FOR FULL UST (OVERSEAS SEND 40p(. 

PHONOSONICS 
DEPT. PE56, 22 HIGH STREET 

__ 
U.K. Post and HandlIng: 37 Note C-C Keyboard 

£25 '50 

Keyboards: £150 each 49 Note C-C Keyboard 
£3225 

Contacts: Orders under £15: 25p; 61 NOte C-C Keyboard 
orders over £15: SOp £3975 

VAT: Add 120% to final total orr ali U.K. Orders 

EXPORT ORDERS ARE WELCOME but please see our price list 
for Export Postage Rates. N.B. Eire. Channel Isles und B.F.P.O. 

classify as export. 

The S.K.A. Plastic Keyboard was developed by Kimber Allen Ltd. In 
co-operation with a Swedish company and the manufactUrers stato lhal in their 
opinion it is the finest mOulded plastic keyboard made and is not to be confused 
with cheaper keyboards available. 

The keys are moulded In Acrylic plastic, a material Chosen for its hard wearing 
properties and ideal feel to the touch. They are moulded ¡n two paris, the rey 
face, which has to be perfect n appearance and finish and the action, which 
has to be strong and carry the mechanism. The strong section of aluminium 
eatrusion Upon which they ara mounted iv specially designed to take all the 
pressures of playing. Springs, felts, and contact actuators are supplied 
ready-fitted. 

The contact assemblies are constructed of laminated balcelite, thus giving 
smooth slot walls and completely free movement of the gold-clad contact wires. 
Types available as follows (Contact pairs normally open): 

and CONTACTS 

The Finest KEYBOARDS 
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J. B I RK ETT Subject o Interest ....._.., ...... _.........................................................._ 

Name ....,..,,......., RADIO COMPONENT SUPPLIERS 
Address 25 The Strait, Lincoln LN2 1JF 

- Tel. 20767 - ............... Tel ........ .. _._ 1 IflhIilhIllIilhIlItIIflflhlIUUhIIuIUhuuIIIu ______________________________________________ 

Practical Electronics June 1977 

ICS can provide the technical knowledge that is so essential to 
your success; knowledge that will enable you to take advantage 
of the many opportunities open to trained people. You study 
in your own home, in your own time and at your own pace and 
if you are studying for afl examination ICS guarantee coaching 
until you are successful. 

City & Guilda Certificates; 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 
Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contractiner 

POST OR PHONE TODAY FOR FREE BOOKLET 
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itself. Resourceful amateur designers will relish the challenge 
offered by every new LS! device that comes their way. Any 
successes in new adaptations for these devices will not go un- 
marked by the manufacturers and others on the professional 
side of the business, that is certain. 

F.E.B. 

C. R. BROWN Classified 
Phone: 01-261 5762 

Make-up and Copy Dept. 
Phone: 01-634 4372 

Editorial & Advertising Offices: 
Fleetway House, Farringdon St. 
London EC4A 4AD 
Phone: Editorialol-634 4452 

Advertisements 01-634 4504 

Practical Electionics June 1977 . 417 

of this kind will not be able to compete economically with the mass 
produced article, and TV games will join their honourable and 
distinguished predecessors the transistor radio, the pocket 
calculator, and the digital wristwatch as subjects generally 
abandoned after the initial experience in building one just for the 
sheer fun of the thing. 

So this month's presentation of the Television Sportcentre 
may be a "one-appearance only". But who can really tell? 
Further innovations on the TV game theme are coming along 
from the j.c. manufacturers and it would be rash to predict any 
early closure of constructor activities in this particular field. 

All users, commercial equipment makers and amateur con- 
structors alike, have become dependent upon the device maker 
for the basic system design equally as for the actual device 

Art Dept. 
J. D. POUNTNEY Art Editor 
D. J. 000DING 
R. J. GOODMAN 
K. A. WOODRUFF 

Advertèsement Manager 
D. W. B. TILLEARD 
Phone: 01-634 4504 

P. J. MEW 
Phone: 01-634 4181 

opportunity to shine outside the central star performer, the 
LSI chip. 

Our Television Sportcentre is built around a well-known ist 
chip and, naturally, individual initiative is rather restricted in 
this case. Even so, the opportunities are there, as a study of 
some of our contemporaries who have featured this same device 
will demonstrate. Each published design has its own individu- 
ality which shows through clearly. This provides good evidence 
that the construction of major projects based on the identical 
ist chip need not necessarily become a drab uniform procedure, 
nor even just a kit assembly operation, as some might fear. 

A greater danger to the hobby field comes from complete 
ready-made equipment. Television games again provide a good 
example at this very time. Maybe home constructed equipment 

Editor 

F. E. BENNETT 

Editorial 

G. C. ARNOLD Assistant Editor 
D. BARRINGTON Production Editor 
G. GODBOLD Technical Editor 
M. ABBOTT 

This somewhat pessimistic view is broadly true, although it 
does not apply totally in all cases. The general drift is at any 
rate discernible and is sufficient to suggest to some that the 
nature of project building is undergoing change, that a new era 
of "kit constructing" is dawning, an era reminiscent in many 
ways of the hey-day of the radio kits of the 20's and 30's. But 
the comparison is not quite fair since the present-day constructor 
has far more freedom of subject than the radio constructor of old 
who assembled kits strictly according to an unalterable plan. 
Today's electronics constructor has the advantage of the most 
advanced technology, in, moreover, a convenient miniatunsed 
form. And not all t.si packages coming on the market are pre- 
ordained for some unique or exclusive electronic environment. 
Sometimes the options are open and true inventiveness has 

NOT TOTALLY BINDING 
ARGE scale integration brings highly complex circuit systems 

within the ordinary constructor's reach. But at what cost 
to individual freedom and enterprise? The central LS! package 
rules the roost. It determines the overall pattern and personal 
designing is severely limited to a few peripheral trimmings, so far 
as the actual electronics is concerned. More scope is of course 
offered in the mechanical arrangement of the final working model 
for here personal preferences can be indulged in. 

/'\ 
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A suitable transformer can be wound using 28 s.w.g. 
wire. The primary is 210 turns and the secondary 280. 
The core should be from a valve audio output 
transformer. 

R6 prevents damage to the amplifier in use if Ti 
should short out, and to the 741s if very high signal 
levels are applied when the sensitivity is turned fully up. 
Its value depends on the power of the amplifier in use 
and is between 100 ohms and 47 kilohms. A value of 
470 ohms is suitable for most applications. 

The three filter outputs are taken via 1 2 kilohm 
resistors to the gates of CSRs 1 to 3. 

MAINS SWITCHING 
S.c.r.s are used to run the lamps on alternate half- 

cycles of the mains waveform. This reduces the cost and 
complexity of the circuit considerably, while scarcely 
affecting the display. The only effect is a reduction in 
overall brightness, which is generally welcomed at 
parties. 

Zero-voltage switching is used instead of the more 
conventional "phase control" dimming: this offers 
several advantages. First, mains-borne interference is 
almost entirely eliminated, and no high voltage capaci- 
tors or bulky chokes are needed to filter it out. This 
reduces overall cost, more than offsetting the cost of 
the zero crossing detector. Second, a more rapid, 

one octave or so, the filter characteristics are quite 
suitable. 

Each filter input is taken via its own 10 kilohm 
logarithmic level control from the secondary of isolating 
transformer TI. This can consist of the output and 
feedback wind ings of a valve audio output transformer. 

418 

CONSTRUCTION AND POWER SUPPLIES 
The prototype was built on OE lin matrix Veroboard 

which carried all components except the transformers 
and level controls. The s.c.r.s used were IA 400V types 

Practical Electronics June 1977 

THE Sound to Light Converter described in this 
article was developed to provide a simple, cheap, 

but effective unit for use at parties. lt provides good 
channel separation while avoiding the most common 
failing of other cheap sound to light units, namely 
generating mains interference which produces an irri- 
tating buzz in the record player or sound system in use. 
As this is produced by the fast switching of large 
currents, the silicon controlled rectifiers (s.c.r.$) in this 
unit are only switched when the mains voltage is at or 
near zero volts in each cycle. 

FILTER SECTION 
The three channels are split by active filters using 

741 op. amps. (ICI-3 in Fig. I). The bass and treble 
filters are standard I 2dB per octave Sallen and Key 
circuits, in low pass and high pass configurations, with 
breakpointsat 370Hz and Iki-Iz. These give very good 
channel separation which is vital for an attractive dis- 

play when three channels are used. 
The midrange channel has 6dB per octave filters with 

the same breakpoints. Since this ,channel only covers 

By M. Hadlèy 

pulsating display is produced which most people find 
more pleasing than the s!ower effect. Finally, the dissi- 
pation in the s.c.r.s is reduced, cutting the size of the 
heatsinks needed. 

The zero voltage switching circuit consists of TR1/2 
and associated components. The nîains voltage is 
attenuated by Rl and R2 and applied via Cl and R3 
to the base of TRI. Dl removes negative half-cycles 
from the base, preventing reverse breakdown of the 
base emitter junction. The amplified pulses at the col- 
lector of TRI hold TR2 off during positive half-cycles, 
except when the mains voltage is very low, holding the 
s.c.r. cathodes at about +9v. The gates are then 
reverse biased, and the s.c.r.s are held off. When TR2 
is on, the s.c.r.s will turn on if the signal level at the 
filter output is above about 06v. Thus the s.c.r.s can 
only turn on when the mains voltage is passing through 
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Fig. 2. Component and wiring details of main board. The 0V line is 
not connected to chassis 

in T05 cans which were mounted on the board and The mains wiring should be done with standard P.V.C. 
fitted with push-on "cog wheel" type heat sinks, which mains cable, taking care that it does not chafe against 
were found to be adequate, as they remained cool after any metal part. The level controls should be of the type 
several minutes running. A suitable Veroboard layout with nylon shafts for the greatest safety. 
is shown in Fig. 2. A high standard of construction should be attemtted 

- 05-b- -------9thc/i .- ....r . . T s 
O O ju u Tt _ . 1 it2I.JflJ&WI u u uu s . s .1SR1 . s s 

12 SEC .. . J1 uil u u u u I 

TLOt :Tcb Z4 j- iz- ,,....-NEUTRAL ' I IVIA Sib) 

VR1 (w) SSX1 N 

fl 1 - iULT i. M 

0V 

L44,J&&.I..LLc; aifIr _ - - : 1 - _ --u .. - _ . SR 

VR2(w(.:.: .äL1k 
5K2 N 

'çrI L5 - s. s 

u.0 - - . . . 
E s I'fxl -- I. .1 I I 

(VIA Sie) 

:rp T .. . =.i1 -JI u u - . .......... 
W iZI1u u. s . . a s . ÇR3 

VR3 I'I . ' II6'1hu,u. e ........ ¿í-i--:--;-- i..i 'ÇI T1J2r --S .. . J -lv ? -2 .'. '- 
a i u.-- w . . . 

e e e Ti( - . .......... -.-s . . . . . 

420 

'I 
Practical Electronics June 1977 

The unit was battery powered for simplicity and low when building any equipment which is to be connected 
cost, but for continuous use a power supply such as that directly to the mains supply, as mistakes can be expen- 
shown in Fig. I is suitable. sive and dangerous. Particular care should be taken to 

The electronics is contained in a metal case which ensure there are no solder bridges between tracks on 
must be connected to mains earth. It is, however, the Veroboard, and that no part of the circuit board or 
important that no pari of the circuitry be earthed. heatsinks touches the metal case. 

.1 

I Showing the case assembly 
of the unit. Note the push 

I fit heat sinks on the s.c.r.s 
T . 

1) à) à 
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Fig. 3. Component interwiring to the board 

The best form of lamp connector to use is the normal 
flat pin I 3A socket, as this is both shuttered, for safety, 
and ensures that each lamp is fused. The sockets should 
be mounted on the rear of the unit and care taken to 
ensure that no "whiskers" of wire from the connecting 
cables touch each other or the case. These sockets are, 
however, expensive, and a suitable alternative is to 

other modification for 3A s.c.r.s giving a power hand- 
ling of about 500W per channel which is suitable for a 
larger party or small disco. 

In use, the unit is connected across the speaker 
output of the amplifier used, and adjusted to give a 
pleasing display with the music at the desired level. The 
bulbs used can be small I 5-60w bulbs for a very rapid, 
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build the lampholders into Or onto the unit with the 
cables permanently wired in position. 

The speaker input is isolated, and may be taken to a 
*in jack socket, or a DIN speaker socket. These sockets 
must also be kept insulated from the case. 

A professional finish can be given to the unit by 
labelling the controls with "Letraset" and finishing off 
with a coat of clear lacquer. 

DISPLAYS 
As it stands the unit is suitable for lamps of up to 

150W per channel, which is about the most useful for a 
small private party. The circuit can be used without 

"flashy" effect, or larger 100 or 150W coloured Spot 
bulbs for a slower effect. 

As with the lamp connectors, this is an area where 
constructors can exercise their ingenuity to build a unit 
suitable for their own applications. * 

:-_- :;T 
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light will either dazzle the driver at night or be hardly The stabilised outputs are fed to ICla. This is a NANI 
noticeable during the day. gate, so its output is zero only when both ignition 

A better solution is to employ an audible warning and lights are on. ICIb and IClc are arranged as a 
system. This cannot, of course, be connected perma- flip-flop, which is set by the output of ICla and reset 
nently to the car's lighting circuit. Instead, a few by a signal from the lighting supply passing through 
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By using this method, a warning is sounded only if 
the lights are left on after stopping. The warning is 
cancelled by turning the lights off. Nothing happens 
if the lights are turned on with the car already parked, 

Now that the Government has introduced regulations so the deliberate use of parking lights will not set óff 
requiring drivers to use dipped headlights in day- the warning. 

time when visibility is poor, it is very easy to leave 
lights on accidentally when finishing a journey. The 
result of this can vary between embarrassment and CIRCUIT DETAILS 
considerable expense. A simple answer is to fit a Detailed operation of the circuit is as follows. The 
warning light on the dashboard in parallel with the ignition and lighting voltages are filtered and stabilised 
sidelights, but this is not usually satisfactory as the by Rl, R4, C2, D4 and R2, R3, Cl, D3 respectively. 

r-, 

logic gates are used to ensure that the warning is 
sounded only when required. The circuit shown is 
suitable for negative-earth vehicles: amendments for 
positive-earth vehicles are given at the end of the 
article. 

PRINCIPLES OF OPERATION 
The circuit of this device is shown in Fig. 1. Connec- 

tions are made to both the lighting and ignition feeds 
in the car, and the operation of the logic controls an 
oscillátor. The oscillator is normally inhibited, and 
only starts working when the following sequence of 

occurs: 
i Ignition and lighting supplies both on (driving 

with lights on); 
2. Ignition supply is then switched off (driver 

leaves car with lights on). 

The output of the oscillator is amplified and fed to a 
small loudspeaker. 
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Aluminium box, nuts, bolts, etc. 

See text tor types required tor positive-earth 

iversion 

Interior view of the prototype Car Lights Reminder 
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COMPONENTS... 

Resistors 
Rl, R2, Rl 1kí 
R3, R4 47k( 
R5,R6 1Mc 
AU 10% *W 

Capacitors 
Cl, C2 C4-C6 OOlF polyester (5 off) 
C3 4.7F 15V tantalum 

Semiconductors 
ICi CD4O11AE 
1C2 CD4001AE 
TRi BC1O8* 
TR2 BFY51* 
Dl, D2 1N4001 
D3, D4, D6 10V 400mW Zener 
D5 1N914 

Miscellaneous 
Loudspeaker, 75í miniature 
Veroboard Olin pitch, 95 X 64mm 
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ti 
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Fig. 1. Circuit diagram .f the unit, negative earth version 

the filter R5, D5, C3. The flip-flop "remembers" that 
the ignition and lights were both on together, and gives 
a zero output when this has occurred. 

The output of the flip-flop and a signal from the 
ignition supply are both taken to IC2a. This is a NO 
gate, so it gives a positive output only when both 
inputs are zero-that is, when the ignition is off and 
the ifip-flop has remembered that both ignition and 
lights were previously on together. 

The output of IC2a is inverted by IC2b and fed to 
IC2c, which is connected as a simple gated oscillator. 
The values shown for C4 and R6 produce a suitably 
unpleasant noise for the warning signal. Finally IC2d 
isolates the oscillator from the two transistors TR1 
and TR2, which are connected as a Darlington pair for 
high current gain. The 75 t miniature loudspeaker is 
connected in the emitter circuit of TR2. 

Power for the-device is obtained from whichever of 
the ignition or lighting circuits is on, by means of the 

two diodes Dl and D2. The supply is taken directly 
to the two transistors, but is stabilised before being 
used to power the integrated circuits. 
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speak again, here lies hope. For with Mr Lacey's bionic 
voice, audible oscillations are introduced orally by a 
circuit small enough to fit to the upper dental plate, 
whereupon the natural speaking action of the mouth 
modulates the sound into recognisable speech, even 
retaining most of the former accent. 

Isolation inflicted on the voiceless has been tackled 
before, with gadgets producing a weak "Dalek" type 
speech, which on demonstration seem comparatively 
primitive. But with Mr Lacey's invention, an acoustically 
controlled feedback system produces floating frequency 
and amplitude, giving rise to artificial intonation and 

New Secretary for ¡ERE 

MR GRAHAM D. Clifford, C.M.G., C.Eng., F.1.E;R.E., 
F.C.I.S., retired as the secretary of the Institution of 

Electronic and Radio Engineers on March 31st, 1977. 
The Council has appointed Air Vice-Marshal Sinclair 
M. Davidson, C.B.E., C.Eng., F.LE.R.E., F.R.Ae.S., 
RAF, as secretary. Mr Clifford will continue as the 
Director of the Institution with special responsibilities for 
a further year. 
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tions are taken, there shouldn't be any trouble. BC461 or 2N3134 for TR2. * 

automatic suppression when the mouth closes. However, 
with this and other of his aids for the handicapped, there 
are still obstacles to be overcome. The pioneering spirit 

IJ E p%5 B R I E F5 well supported and encouraged. 
of this self-taught electronics designer has so far been 

"Ideally", says Mr Lacey, "I should like to set up a 
viable but non-profit making workshop, producing aids 
to order. But for this I would need a sponsor. It would 

Bionic Voice 
: almost certainly be the first of its kind in the country! 

His latest target is to raise £60 for a VDU in order to 
HEN Mr Charles Lacey of Berinsfield, Oxford, began provide one of his Portable Keyboard Writers for a 
to relate his invention to a member of PE, nothing Speech Therapy patient at the Charing Cross Hospital. at first seemed very remarkable, until it was revealed that Let us hope that Mr Lacey can find the backing, to 

Mr Lacey has no larynx, and was using his invention there reach those whom his inventions would undoubtedly 
and then-an electronic voice! benefit. For those, who after surgery, are told they can never 

one possibility is shown in Fig. 2. A warning may be 
needed, however, concerning the two integrated circuits. 
These are CMOS types rather than the more familiar 
7400 series, and they are electrically somewhat fragile. 
They will be supplied with the pins shorted together 
by aluminium foil or conductive foam to prevent any 
static charge from building up. They should be kept 
like this until required for use. 

The i.c.s may be mounted either in sockets or 
directly on the board, but in any case they should be 
inserted last, after all the other components and wires. 
Insert ICi before 1C2. Avoid touching the pins, and if 
the integrated circuits are being soldered, ensure that 
the soldering iron is well earthed. If all these precau- 

POSITIVE-EARTH VEHICLES 
The circuit shown in Figs. I and 2 is suitable for 

vehicles with a negative-earth electrical system. The 
circuit can be adapted for positive-earth vehicles by 
making the following changes: 

i. Reverse all the diodes and C3. 
2. Interchange the two integrated circuits (so that 

ICi is now CD400I and 1C2 is CD4OI 1). 
3. Reverse the power supply connections to the 

integrated circuits. This can be accomplished 
simply by rotating them through 1800. 

4. Replace the two transistors by pnp equivalents. 
Possible types are BC478 or Bd 58 for TR1, 

- qq es,e 
LIGHTING -.-.--.--:I;--. * * * . . * 
SUPPLY 

0*0. .**..* s. .e *0 *1). 6*è * *0P #0 - t S s .05.5.0* FC S 

Fig. 2. Component layout on Veroboard, negative earth version 

CONSTRUCTION . The completed board and the loudspeaker may be 

The unit may be built on a 95 X 64mm piece of mounted in a small aluminium box and fixed at some 

Olin matrix Veroboard. The layout is not critical, and convenient position inside the car. 
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TWIN TRACE DOUBLER 
Four trace display for a double beam scope 

PPA C T IC A L 

This high accuracy digital stopwatch is based on the Intersil 
1CM 7205 Chip, giving normal start-stop-reset operation, plus 
Taylor mode lap timing and cumulativetiming. Clocking up to 
one hour is possible on the large six digit display. Other 
features include automatic reset at switch-on and a recharge- 

able power source with advanced warning (about 15 minutes) 
of low battery condition. 

EARTH LEAKAGE 
CIRCUIT BREAKER 

The effects of electric shocks can kill, either directly or 
-e-. - indirectly. In many cases these are caused by faulty 

insulation or earthing so that dangerous leakage currents 
pass with skin contact. The only safe way to operate 
mains equipment is to monitor these fault currents and 

Q this is what this unit does simply and reliably. 

DIGITAL 

STOP WdTCH 

/ 

RI 
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To the uninitiated, the range of memory devices 
available must seem a little confusing, or perhaps 

to those with a well developed sense of the ridiculous, 
quite hilarious! Without great effort one can recall 
RAMS, ROMS, PROMS, EAROMS and EPROMS, but there are 
more, and you can quite enjoy yourself building up a 
list of your own. When you have gone as far as you 
can, try listing the semiconductor technologies involved 
as well; you can put down NMOS, PMOS, CMOS, FAMOS, 
AIM, and Fusable-Link to get started, but you'll .find 
plenty more. 

If this memory game is not your cup of tea, and you 
want to ignore everything which does not get you 
further along the road to switching on your very own 
microprocessor system, then don't despair because 
what you need to know is really quite simple. 

READ/WRITE MEMORY 
Easy storage and retrieval of data in a micropro- 

cessor system is of vital importance, and the read and 
write operations must take place at high speed if the 
speed of the microprocessor chip is to be utilised 
properly. 

In the recent past all computer stores which were 
designed for rapid. access used a matrix of ferrite 
rings, or cores, which could be magnetised in one of 
two directions to indicate whether a logic 1 or logic O 

was stored. These stores could be acôessed in micro- 
seconds and had the advantage of random access to 
the data stored, and non-volatility when power was 
removed. Their disadvantages included high cost, 
large size, and the fact that data was destroyed when 
read out, so that a write-after-read cycle was necessary. 

processors used in large quantities for consumer applications, like the Texas 
TMS1000, the one chip MPU based system is already a reality. Our main concern 
is the use of the microprocessor as a general purpose problem solving tool, 
and so our interest in the one chip "Shoe-horn" jobs is necessarily limited. 

An ideal system as far as we are concerned would use a capable MPU chip 
with external provision for data and program storage which can be expanded as 
necessary. Communication requirements vary from application to application, 
and so we would like to either have versatile parallel input-output devices 
available, or be able to put these together as required, from general purpose 
logic such as the TTL or CMOS families. 

This month we shall be looking at the range of memories available for our 
use, and how these devices are used in practice. 

peripheral chips like the all important program and data memories, and of course 
the input and output ports which provide communication channels to the outside 
world. 

Using the analogy of Part 2, a microprocessor system which consists of 
nothing more than an MPU chip is like a building site foreman complete with 
calculator and notebook, but without any building plans or any worktorce, and 
consequently completely useless! 

lt is becoming the trend to incorporate as many of the necessary peripheral 
circuits as possible into the MPU package, but this is not a trend which can 
continue indefinitely if microprocessors are to retain their general-purpose 
nature, since it would eventually reduce user options regarding optimum memory 
size and number of input/output lines. However, in the special case of micro- 

- - - 
I By R. W. Coles 

Up to now in this series we have concentrated our attention on the micro- 
processor chip itself, learning how it works, and what it can be instructed to do. 
There can be no doubt that the MPU chip is the Prima Donna of any systeme 

but it's not much use at all on its own, and has to be supported by a variety of 

Part 4- PERIPHERAL CHIPS: MEMORIES 

II.. 

I' 
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Fig. 4.2. Using the "Chip Select' inputs to build large 
memory arrays. This is a 1024 x 8 bit memory with 
Intel 2111 256 X 4 static RAMS 

(16,384) bits in a 16-pin package! 

RAM ORGANISATION 
The typical M chip (static or dynamic) consists of 

a large array of storage elements, each of which will 
store a single binary bit. The chip can be "bit" or 
"word" organised, so that arrays of say 1,024 elements 
can be arranged as 1,024 separately addressable bits, 
or as 256 separately addressable words each of four 
bits. 

The addressing of a particular bit or word inside the 
chip is achieved by the seLection of a row and column 
line which intersect at the desired location(s) in the 
matrix. Since a 1K x i bit chip might have 32 rows 
and 32 columns in its matrix, some decoding of the 

5 ,lIGI ORR 
ADORESS NPUTS 

Fig. 4.1. Basic RAM organisation 

10 8T BOCRESS BUS 

bear, especially when one recalls that data must be 
refreshed about every 2 milliseconds, but you have to 
remember that many microprocessors can carry out 
several hundred program steps in that time and the 
use of dynamic RAMS does bring some useful advantages. 

Because the storage element in a dynamic RAM 
Consists of little more than a single MOSFET, larger 
numbers of these elements can be squeezed onto a given 
area of silicon, and power consumption is reduced into 
the bargain. Refreshing of the memory can be con- 
trolled by the microprocessor itself, or it can be Carried 
out by external hardware which requires a few extra 
components but which makes the operation trans- 
parent to the programmer. 

As far as amateur systems are concerned, for memory 
sizes up to 4K (4,096) words it is definitely better to use 
static RAMS, but beyond this size the cost-per-bit 
advantages of the dynamic types become increasingly 
attractive. At present, manufacturers are working on 
some giant dynamic RAMS with no less than 16K 
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mic" in operation and it is important to appreciate the 
trade-offs involved in choosingone or the other. Static 
RAMS use storage elements based on a conventional 
bistable flip-flop which can be set or reset by write 
operations, tnd which of course will stay set or reset 
until a new write operation takes place. 

Information stored in a static RAM will remain 
inviolate providing power is applied, and the stored 
data does not have to be read or overwritten at any 
minimum rate to retain its integrity. Dynamic RAMS, 
on the other hand, do not use bistable flip-flops to 
store the data but rely on the storage of charge on the 
gate capacitor of an MOS transistor for their operation. 
The stored charge leaks away fairly quickly and this 
makes it necessary for the data to be "refreshed" at a 
regular rate to retain data integrity. This may sound 
a bit of a burden for the microprocessor system to 

comj 
calle 
the 
me 
proc 
RAM 
mag] 
tran 
usifli 
othe 
use, 

puter designs by semiconductor memory chips 
d RAM5 for Random Access Memory, and it was 
ready availability of this high speed, low cost 
tory technology which helped to make the micro- 
essor a practical proposition. Semiconductor 

work on a totally different principle to the 
rietic core stores because they use a matrix of 
;istor storage elements fabricated on an LSI chip 

the same range of bipolar or M05 technologies as 
r semiconductor logic. This makes them easy to 
easy to drive, and very compact. 

Semiconductor RAMS have the disadvantage that 
they are volatile, which means that their contents are 
destroyed when power is removed even if it only dis- 
appears briefly. This fact makes them unattractive for 
storing programs for dedicated systems, but in develop- 
ment systems, where programs are loaded and modified 
on a casual basis, they are used extensively for both 
data and program storage. 

STATIC OR DYNAMIC? 
Semiconductor RAM5 can either be "static" or "dyna- 

Stores of this type are, called "core-stores", and this All microprocessor systems use read/write semi- 
title is still sometimes applied to any memory system conductor RAM memory of one sort or another for 
which provides a random access read and write storage data storage during calculations and stack operations. 
facility, even that used in microprocessor systems. In some cases, it is used for program storage as 

Recently the true core stores have been replaced in well. 
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during standby. Using CMOS static RAMS YOU can build 
non-volatile memories which will retain data for 
months with the aid of a small battery supply which 
takes over when the main supply is removed, an 
extremely useful facility in some situations. The 
only problem is that CMO5 devices cost about four times 
as much as NMO5 devices of the same size. 

GlossarY 01 Terms 

AIM-Avalanche Induced Migration. A PROM tech- 
nology which relies on the making of links during 
the programming process, rather than the blowing 
of links which is perhaps a more common pro, 
cedure. 

EAROM-Electrically Alterable Read Only Memory. 
This is a PROM technology which uses MNOS (Metal 
Nitride Oxide Silicon) to form a memory which 
can be electrically erased and rewritten. This tech- 
nology is in competition with ultra violet erasable 
EPROM devices, but is more expensive and 
apparently less popular. 

EPROM-Erasable and re-Programmable Read Only 
Memory. A general name which is usually used to 

fortunately not harm the ROM data already resident! 
Internally, the ROM has an address decoder and a 

storage matrix rather like that of a RAM but in this case 
the matrix does not need bistables or dynamic storage 
elements and can make do with a simple "diode 
matrix" type of element where a connection is either 
present for a logici or logico stored. 

refer specifically to ultra violet light erasable 
PROMS, like the popular 1702A which uses the 
FAMOS technology. 

FAMOS-Floating gate Avalanche Metal Oxide Semi- 
conductor. The ultra violet erasable PROM tech- 
nology which is programmed by means of charge 
stored on the isolated poiy silicon gate electrode 
of an m transistor via an avalanching junction. 
Erasure is achieved by neutralizing the charge with 
one of an opposite polarity produced by irradiation 
with ultra violet light. 

PROM PROGRAMMER-A hardware facility for 
storing data or programs into PROM memory. The 
programming operation can involve "blowing" 
fuses, "making" links, or avalanching Junctions 
with voltage or current pulses-the characteristics 
of which are specific to a particular device or 
family. Universal programmers are available which 
require the connection of a "personality" module 
to set up the system for a particular device type. 
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RAM TIPS 
Random access memories of a certain size can be 

obtained with various "access times" of between about 
50 nanoseconds and 1 microsecond. When choosing 
a RAM for a particular MPU system make sure you 
choose one fast enough, but don't overdo it, speed is 
expensive in both cash terms and in power dissipation! 
CMOS RAMS are now available in sizes up to 1K bit. 

These devices are quite fast and have the over- 
whelming attraction of extremely low current drain 

INSIDE THE ROM 
To the microprocessor, a ROM memory looks pretty 

much the same as a RAM memory. The MPU sends the 
ROM an address and gets back the data stored at that 
address via the data bus. The ROM usually shares the 
same address space as system RAM and so, if a pro- 
grammer gets his knickers in a twist, the MPU can try 
to write into ROM locations by mistake. Since the ROM 
does not have inputs connected to the data bus and, 
of course, does not have a read/write control input, 
this would be a rather fruitless exercise which would 

necessary ten-bit binary address code is required to 
produce the row and column select signals, and this is 
supplied "on-chip" in. all currently manufactured 
RAM devices. Sec Fig. 4.1. Addressing a location causes 
the current state of its bit(s) to become available on 
the "data out" line(s). Overwriting the stored data 
can be achieved by setting up new data on the "data- 
in" lines arid taking the "read/write" control line to the 
write state momentarily. 

Memory arrays of any size can be constructed by 
using more than one chip. An eight-bit MPU requires 
an eight-bit word organised store, and this could be 
built by using eight 1K x 1 bit chips in parallel (1K 
word store) or by using two 256 x 4 bit chips in parallel 
(256 word store). If a larger store is required you can 
either use chips with a greater capacity (up to 4K x i 
bit at present) or you can take advantage of the "chip 
select" inputs, which can be found on most RAM chips, 
to build stores of unlimited size. The "chip select" 
input must be present before any read or write opera- 
tion can take place, and by using an external address 
decoder to drive these inputs it is possible to extend 
the address range to any number of bits. See Fig. 42. 

READ ONLY MEMORY 
Read only memory is much cheaper than read/write 

memory on a cost per bit basis, and has the over- 
whelming advantage of complete non-volatility in 
normal usage. Information can be stored in a ROM 
chip either during manufacture, or, in the special case 
of PROM devices, at some time after manufacture with 
the aid of special programming equipment. 

Read only memory is ideal for the storage of pro- 
grams in a microprocessor system, and for those 
systems performing dedicated tasks it is by far the 
dominant form of memory used. A dedicated system 
might have many thousands of words of ROM store, 
and probably less than 1K word of ItM used as a 
"Scratch-pad" or "Jotter". Even MPU development 
systems and general purpose MPU based computers 
which use a lot of RAM memory need fixed ROM pro- 
grams to enable them to do basic "house-keeping" 
jobs as soon as power is applied. Consider the National 
Semiconductor SC/MP Introkit for example: it uses a 
512 word ROM store for the KITBUG program which 
enables the user to load his program into the 256 
word RAM and subsequently execute and debug it. 
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Fig. 4.3 Two useful NMOS RAMS suitable for MPU Systems. 
The 2111 is a 256 X 4 static device with common data in/out data lines 
controlled by the O.D. (Output Disable). Pin. The 2107 is a 4096 X I 
dynamic device with four times the capacity of the 2111 

ROM TYPES 
There are probably more variations on the read only 

memory theme than there are on the read/write memory 
theme, and this makes a basically simple device more 
difficult to get to grips with than should really be the 
case. For the purposes of this series we have chosen 
to look at ROMS from a less academic and more practical 

available, but only if several thousand ROMS with the 
saine contents are ordered together so that the high 
mask charge can be recovered. This may not sound of 
much use to us, but remember that development 
systems and prototyping cards often come with a set 
of system software, and masked ROM is sometimes used 
to house it. 
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point of view, i.e. "What ROM types do we need to be 
familiar with to get our MPU systems operational?" 
To answer this question we need to consider just three 
types, the mask programmed ROM, the programmable 
ROM, or PROM, and the ERASEABLE AND RE-PROGRAM- 
MABLE ROM or EPROM. 

MASKED ROM 
Mask programmed ROMS have their contents fixed 

by the final metallisation layer which is laid down on 
the semiconductor chip during the manufacturing 
process. This process yields the cheapest program store 

PROM 
Programmable ROMs have the great advantage that 

people like us can use them to store our programs even 
if our programs are only one-off. To program a PROM 
a PROGRAMMER 5 required, and you can pay over £1,000 
for a really good one. Fortunately, there are a number 
of circuits around for simple programming, that 
require little more than a few 'rrL monostables, some 
voltage regulator chips, and a row or two of toggle 
switches. Programming a PROM using a simple manual 
programmer of this sort is certainly a bit tedious for the 
larger PROM5, because data has to be entered in binary 
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PROM which can be erased and reprogrammed over and 
over again. If that sounds like a RAM description to you, 
remember that 1/lis device must behave in circuit just 
like a mask programmed ROM except that at the end 
of the day it can be unplugged, erased, and repro- 
grammed. A range of devices which provide this useful 

Three sizes are available, the 1702A 256 x 8 which 
was the first practical version on the market, the 
2704 512 ç 8. and the 2708 1K x 8 which are more 
recent and use an improved technology. See Fig. 4.4. 

NEXT MONTH: Input/Output devices and Interrupts. 
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arrays of nichrome or poly-crystalline silicon fuses 
which are "blown" during the programming operation. 
An alternative technique called AIM (Avalanche In- 
duced Migration) relies on making links rather than 
breaking them. 

Whatever type of PROM you use, there is one major 
drawback, and that of course is that you have to get ii 
rig/it first time unless you don't mind throwing away 
expensive PROMS and starting agin! 

EPROM 
Everyone makes mistakes when writing programs, 

and during development work there is a need for a 

an opposite sign produced by irradiation with ultra- 
violet light. The chip is mounted in a standard 24-pin 
d.i.l. package with a glass window to permit erasure to 
be achieved. The ultra-violet light used has to be of 
short wavelength (2,537 Angstroms) which can be 
harmful to us humans, although simple and safe 
erasure boxes are easy to build. The EPROM chips are 
insensitive to daylight and any other type of light to 
which they might naturally be exposed during normal 
use, but erasure takes only about 15 minutes when light 
of the correct wavelength and intensity is used. 

These devices are a bit more expensive than standard 
PROMS but they are very cost effective for most applica- 
tions because of their reusability. 

form, but the tedium can be eased to some extent by 
thinking about all the money you are saving! 

The PROM principle is implemented in a variety of 
different ways by different manufacturers, and each of 
them produce devices which require different pro- 
gramming voltages and currents so that it is not possible 
to build a low cost universal programmer. This means 
that you have to choose a PROM family and stick with 
it, even though, for our purposes, which family you 
choose is immaterial. 

Most PROMS are fusible link devices which consist of 

facility are available, and of all the ROM family, it is 
these which are of must use to the small micro- 
processor user. - 

The EPROM5 we refer to are programmed with the 
aid of a PROGRAMMER which causes charge from an 
avalanching junction to be stored on the electrically 
isolated gate of a MOsFET device. Thanks to the high 
order of insulation provided for the floating gate 
electrode, the stored charge would take hundreds of 
years to leak away naturally but erasure is easily 
achieved by neutralising the stored charge with one of 

O2S O6 rI 
O3q 

DATA OUTPUTS 

vssg2 
j CU 

J 
CIAP SELECT INPUTS 

Fig. 4.4 The 2704 and 2708 are state of the art EPROMS organised as 
512 x 8 and 1024 x 8 respectively. Erasure is achieved by exposing the 
chips to Uy light via their transparent lids 
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ävailable only as a kit. 
A wrist calculator is the ultimate in common-sense portable 
calculating power. Even a pocket calculator goes where your. 
pocket goes -take your jacket off, and you're lost! 

But a wrist-calculator ¡s only worth having if it offers a 

genuinely comprehensive range of functions, with a full-size 
8-digit display. 

This one does. What's more, because it/sa kit, supplied direct 
from the manufacturer, it costs only a very reasonable £9.95 
(plus 8% VAT, P&P). And for that, you get not only a high- 
calibre calculator, but the fascination of building it yourself. 
How to make 10 keys do the work of 27 
The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. lt uses normal algebraic logic (enter itas 
you write it'). But in addition, it offers a % key; plus the 
convenience functions i /x, X2; plus a full 5-functiOn memory. 

All this, from just 10 keys! The secret? An ingenious, simple 
three-position switch. lt works like this. 

i 

Ñi 

1. The switch in its normal, central 
position. With the switch centred, 
numbers -which make up the vast 
majority of key-strokes - are 
tapped in the normal way 

2. Hold the switch to the 
left to use the functions to 
the left above the keys... 

3. and hold it to the right to 
usethefunctionstothe 
right above the keys. 

The display uses 8 full-size 
red LED digits, and the 
calculator runs on readily- 
available hearing-aid 
batteries to give weeks 
of normal use. 

Assembling the Sinclair Instrument 
wrist calculator 
The wrist calculator kit comes to you 
complete and readyfor assembly. All 
you need is a reasonable degree of 
skill with a fine-point soldering iron. ... 
lt takes about three hours to / 
assemble. If anything goes 
wrong, Sinclair Instrument 
will replace any damaged 
components free:we 
want you to enjoy 
assembling the kit 
and to end up with a 

valuable and useful - 
calculator 

Contents 
r Case and display 

window. 
Strap. 

.: Printed circuit board. 
Switches. 

Special direct-drive chip 
(no interface chip needed). 

Display. 
Batteries. 

Everything is packaged in a neat plastic 
box. and is accompanied byfull instructions. 

Theonlything you need isa fine-point soldering iron. 

Unique full-function 
8-digit wrist calculator... 

Sinclair Instrument Ltd. 
j 

6 Kings Parade. Cambridge, (Please print) 
Cambs., CB2 1SN. I understand that you will refund my money in full if I return the 

Tel: Cambridge (0223)311488. kit undamaged within 10 days of receipt. PE/6 
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I. 

I 

KIT 
ONLY 

£9.95 
PLUS VAT, 
P&P 

All components are fully guaranteed, and any which are 
damaged during assembly will be replaced free. 

The wrist-calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10-day money- 
back undertaking. 
Send the coupon today. 

PTSinc'rInstrumentL 
6 Kings Parade, CambrIdge, Cambs., CB2 1SN. 

Please send me... (qty) Sinclair Instrument wrist-calculator 
kits at £9.95 plus SOp VAT plus 25p P&P (Total £11) - 

I enclose cheque/PO/money order for £ .................... 

Complete as applicable. 
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5-08 S-aS 

S'SI S'IO 
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OPIN 0-il 150 t'iO 

TRIACS-Plastic TO-225 Package Isolated T.b 
14 PIN 114 LED. 
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p 
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100V 5-01 514 7$ 5.70 5.75 5.75 113 S-ii I-07 l-Il 11L209 0-00 

HEW COMPONENTS SERVICE 
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1701cc 90V 0.47, 1, 2rnF Sp, 25V 5, iOmF Sp. 18V 00, 
4imF Sp. lOOmF ip flOmF ap, 470mF lip, 1,000etF 
lip. Z.n.r died.. 408mW E24 3V3 to 13V $p. 

MAINS TRANSFORMERS 
S-O-6V lOO-vA 54p. 9-0-9V 75mA 54p 18V lA £1.05 
0/1V15120/24/30V IA (395 12-0-12V SOmA SOp. 
0/12/15120/24/30V2A(4.aS.6.3V 1#A £2.10. S-O--6V IAA 
(255. 9-O-9V IA £2.19. 12-0-12V lA (3.49. ID-0-10V 
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PRINTED CIRCUIT KITS etc.0 
Contains etching dish, 100 sco.In of pc board, lib 
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vehicle Orbiter 101 was available for 
tests in February. By March five 
test flights had proved that the 
Boeing 747-O VIO! ferry corn bina- 
tion was successful. The drop tests 
were unmanned in this instance. 
Orbiter 101 was rather different from 
the 0V 102 and the succeeding 
vehicles. 

Since the tests did not require all 
the facilities of the final units the 
aerodynamics were settled in what 
could be described as a mock-up. 
One modification became necessary 
in the form of an airscoop above the 
crew cabin in order to supply air if 
the life support systems fail. Already 
a tail cone had been added to reduce 

be within the limits of resolution of 
the Mariner space probe cameras. 

Nothing like this was seen on the 
previous flypast. lt is also salutary to 
remember that speculations of life 
on Mars had a somewhat similar 
direction of thought which, however, 
was not verified by the landers. 

URANUS RINGS 
Et has been noted that Uranus, the 

planet which has an exceptional 
tilted axis, about 98° to the main 
plane of the Solar system, has rings 
around the equator. Observations 
of the occultation of the star SAO 

medium. The idea was "sparked off" 
by the observation of an organic 
extract from a meteorite. 

There is an ultra-violet spectral line 
which hitherto has not been identified 
and this new observation coincides 
with the position required. There is a 
broad absorption peak at a wave- 
length of 2,200 Angstroms. The line 
is about 300 Angstroms wide and is 
characteristic of such organic com- 
pounds. This is their story at the 
moment. lt jumps ahead of all the 
other speculations now in vogue. 
They say "that they have a Dar- 
winian type of evolution of a primi- 
tive gene as well as a primordial cell 
in interstellar space". 

usable vehicle is a radical departure 
from the expendable units and a 
final capsule return to Earth. The 
shuttle which after much testing for 
the validity of its aerodynamic 
design has successfully been through 
five unmanned test runs. 

Space matters have moved at such 
a pace that even this flew concept 
has its full recognition only among 
those with a special interest in the 
future. Just as the successive missions 
in space became commonplace news, 
often with but a passing reference 
by the media. 

As has often happened in this 
sphere of activity time schedules have 
been improved so that the first 

an entry prcbe would be able to 
detect, with a mass spectrometer, such 
organisms. While this cannot be 
done on the mission scheduled for 
this year it will be possible to do this 
with the entry mission planned for 
1982. 

Sagan and Salpeter have compared 
the ecology of Jupiter's atmosphere. 
They say that the seas on Earth 
which have plankton at near surface 
levels on which the fish can feed is 
comparable with a condition on 
Jupiter where they suggest there are 
creatures? which they call floaters, 
sinkers and hunters. They are seen 
as gas bags, the hunters being up to 
many kilometres across. This would 

THE BLACK CLOUD 
Fred Iloyle wrote a science fiction 

story about a cloud that enveloped 
the Sun and appeared to have 
intelligence. Now this has become a 
point in his new excursion with 
Wickramsinghe into speculation that 
life exists between the stars. 

These two outstanding men have 
now suggested that interstellar dust 
grains have accumulated skins of 
polymer and that evolution may al- 
ready have begun. They take this idea 
a stage further and say that it is 
possible that proteins and even genes 
and the cells necessary for life on 
Earth may have formed on this 

SPACE WAICH 
BY FRAHK W. HYDE 

SHUTTLE TRIALS 
lt is fifteen years since John Glenn 

circled the Earth in an epic four and 
a half hour mission. A milestone in 
American history made possible by 
the insistence of a young American 
President. In that period of half a 
generation the advance of science 
and technology has exceeded all 
expectations 

The advent of the Shuttle is also a 
landmark in the progress of tech- 
nology, for the concept of the re- 

will begin in July. 
The vehicle is 11m long, 67m 

high and 77m wide. There are three 
rocket engines in the tail section, 
two manoeuvring engines and forty- 
four attitude thrusters: The body 
will have heat resisting tiles over part 
of the surface with carbon/carbon- 
felt insulation for certain other parts. 
The final vehicle without crew and 
payload will be about 2,616kg. 

BY JOVE, LIFE 
The possibility of life on Jupiter 

was presented in a paper by Carl 
Sagan and E. E. Salpeter. The paper 
points out quite boldly that the 
gaseous condition of the atmosphere 
of Jupiter is similar in structure to 
that of the Earth. 

From the knowledge available 
about the chemistry of the atmos- 
phere they are suggesting that the 
colours, especially the red tint, are 
the result of the activity of living 
organisms... 

The two men believe that there are 
conditions which produce large float- 
ing organisms which could be visible 
to the cameras of the Mariner IO 
and II probes on the flyby mission 
later in the year. They suggest that 

time that the star disappeared from 
sight is a measure of the size of the 
objects. From the observations il 
would seem that some of the bodies 
will be at least 100km across. If this 
is indeed the case then there could 
have been a satellite at about 20,000 
km above the planet's surface. 

There is a limit for the distance of a 
satellite from the centre of its parent 
which is critical. lt is called the 
Roche limit. In the case of Uranus 
this limit is around 59.500km. The 
objects observed were between 44,000 
km and 5 1,000km from the centre 
of the planet. 

This is Consistent with a disrupted 
saellite. 1-fowever, the size of the 
parts is exceptionally large. This 
adds a new dimension to the odd 
planet that has many peculiarities. Lt 

lies almost on its side which means 
that the satellites move in a vertical 
direction with respect to the plane of 
the orbit. Undoubtedly more will be 
heard about this discovery. 

It is not often that three independ- 
ent groups observe the phenomenon 
together. The three groups were the 
observers in Kuiper Airborne Obser- 
vatory, three astronomers at Perth, 
Australia, and two in the Indian 
Institute of Astrophysics. 

the buffetting of the tail section of 158657 by Uranus, revealed that 
the Boeing 747 there were a series of occultations 

The 0V 102 tests will be with the when the star was well clear of the 
final equipment and six manned planet itself 
flights due to be started in late May This indicated that there were 
will be operative but no drops will other obstructions to the light by 
be made The first of the drop tests some other bodies The length of 
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By A. M. MARSHALL 

Mains-powered: no expensive batteries to replace! 

TTV SPORTCENTRE is based on the Ay-3-8500 When a "hit" is detected by the logic, the ball will 
integrated circuit manufactured by General Instru- rebound at an angle determined solely by which part 

ment Microelectronics. This i.c. provides four basic of the bat made the hit. Each bat is divided into four 
games, plus two optional extras, with selectable bat sections of equal length. When using the four-angle 
size, and selectable ball angles and speed. Automatic option, four different rebound angles are used, as the 

op. 
. 

move his bat to try to intercept the ball. 

43. 

I- 
4, 

zeroes the score counters and restarts the game. 

t ... ¡Il .......... 
/ 

I I 

scoring and on-screen display of scores are featured, 
while sound effects add realism to all the games, which 
are: 

Tennis-The picture on the television screen is as 
shown in Fig. 1 with a centre net, top and bottom 
boundaries and one bat per side. The scores for each 
side are counted up from O-15 and displayed continu- 
ously. 

After the RESET button has been pressed, the scores 
will be O, O and the ball will serve arbitrarily from one 
side of the centre line at one of the angles. If the ball 
hits the top or bottom boundary it will be reflected and 
continue in play. The participant receiving service must 

name implies. When using the two-angle option, the 
top and bottom pairs of sections are each summed 
together and only the two shallower angles are used. 

The ball will traverse towards the other bat, reflecting 
from the top or bottom boündary as necessary. The 
action will repeat until one or other, bat misses the ball, 
whereupon the logic detects a "score". The appropriate 
score counter is incremented and the new score displayed 
on the screen. The ball will then serve automatically 
from the centre line towards the side which had just 
missed. This sequence is repeated until one score 
reaches 15, whereupon the game stops. The ball will 
continue to bounce around the screen but no further 
hits or scores can be made. Pressing the RESET button 
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sound effects are used. 

Squash-This game is illustrated in Fig. 5. There 
are two players who alternately hit the ball into the 
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L 

As mentioned above, a special rifle is required to 
play the two shooting games. Such a rifle is presently 
under development, and we plan to publish full details 
in a future issue. 

435 

a 

from one goal line towards the other side. if the 
opponent's forward can intercept the ball he can 
"shoot" it back towards the goal (Fig. 3). 1f the ball is 
missed it will travel to the other half of the field where 
the first team's forward can try to intercept the ball and 
redirect it forward at an angle determined by the player 
section used (Fig. 4). The players are subdivided in the 
same way as the bats in the tennis game. 1f the ball is 
reflected from the end boundary or "saved" by the 
goalkeeper, the same forward can intercept the out- 
coming ball and divert it back towards the goal. 

A score is registered when the ball passes through one 
of the goal-mouths. Scoring and game control are 
similar to those of the tennis game, and the same 

When the trigger is pulled, the shot counter is 
incremented. If the rifle is correctly aimed so that 
light from the target is reaching the photocell at that 
instant, the hit counter will be incremented and a hit 
sound generated. The target will then be blanked for a 
while. After 15 shots the score appears but the game 
can still continue. 

Rifle Shooting 2-This game is similar to the first 
shooting game except that the target traverses the screen 
from left to right under control of the manual serve 
switch. 

RIFLE 

Fig. 4 Fig. 5 Fig. 6 

While the game is in progress, three audio tones are court. The proper sequence of play is assured by enabling 
produced to signify top and bottom reflections, bat hits each player alternately, first the right-hand and then 
and scores. the left-hand. 

Soccer/Hockey-The appearance of the game is 
shown in Fig. 2, where it will be seen that each partici- 
pant has two players, a "goalkeeper" and a "forward". 
The goalkeeper is in his normal position and the forward 
is in the opponent's half. 

When the game starts, the ball will appear travelling 

Solo/Practice-This game is similar to squash, 
except that there is only one player. 

Rifle Shooting 1-In this game (Fig. 6) a large target 
bounces randomly about the screen. A special rifle 
containing a lens and photocell is aimed at the target. 

Fig. I Fig. 2 Fig. 3 
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ferent frequencies appear on this pin. These are 976Hz 
for a hit, 488Hz for a boundary reflection and 1950Hz 
for a score. 

BLOCK DIAGRAM 
The block diagram Fig. 8 shows the input, output and 

control requirements of the AY-3-8500 games integrated 
circuit. The master oscillator provides the clock signal 
for the j.c., from which its internal dividers produce the 
line and field sync pulses as well as the horizontal and 
vertical components of the video signals of the game. 

T1 

JAINSI 
INPUT 

LL_ 
N 676 I 

03-6 
iN 400 1 

91 V 

49V 

0v 

-*- NOT FITTED ON UNIT SHOWN 
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Apart from offering a choice of six different games, 
the AY-3-8500 chip allows the user to select a number 
of different options to vary the difficulty of any game. 
These are (see pin configuration Fig. 7): 

Bat Size (pii: 13)-This input is left open circuit to 
select large bats and connected to 0V by S5 to select 
small bats, On a 19 in TV screen, large bats are l'9 in 
high and small bats are 095 in high. 

Ball Angles (pin 5)-This input is left open circuit 
to select two rebound angles and connected by S2 to 0V 
to select four rebound angles. When two angles are 
selected they are ± 200, when four angles are selected 
they are ±20° and ±40°. 

Ball Speeds (pin 7)-This pin is left open circuit to 
select low speed (13 seconds for the ball to traverse the 
screen). When connected by S3 to 0V, high ball speed 
is selected (065 seconds for the ball to traverse the 
screen). 

Manual Serve (pin 8)-When this pin is left open 
circuit, the game stops after each score. The next serve 
is achieved by momentarily connecting the pin to 0V 
via S4. Leaving this pin connected to 0V giver auto- 
matic serving. The most convenient form for S4 is that 
of a push-to-break momentary switch. Alternatively a 
push-to-make switch can be connected in parallel with 
S4. 

Sound Output (pin 3)-Audio signals of three dif- 

Referring to the circuit diagram Fig. 9, TRI and TR2 
form the master oscillator. TR1 is a Colpitts oscillator 
tuned to about 2097MHz by Ll and C2. The output is 

Do not use as tie point. 

Fig. 7. AV-3-8500 pin configuration 

These are combined in the video/sync mixer, the output 
of which modulates a simple u.h.f. oscillator. 

The modulated signal is suitable for feeding into 
the aerial socket of a standard 625-line receiver tuned 
to around channel 50. A single transistor buffer enables 
the audio signals from the i.c. to drive a small moving 
coil loudspeaker. The whole system operates from a 
stabilised 9V d.c. power supply which should be 
capable of providing a current of lOOmA. 

BAT AND BALL OPTIONS CIRCUIT OPERATION 

___ - 

s 
NC 

Top View i '' 28JNC 
(Ground) 2 27 Hit Input 

Sound Output 3 26 Shot Input 

V 4 25 Reset Input 

Ball Angles 5 24 Score and Field Output - 

Ball Output 6 23 Solo 

Ball Speed 7 22 Squash 

Manual Serve 8 21 Hockey/Soccer 
Right Player Output 9 20 Tennis 

Left Player Output 10 19 Rifle Game 2 

flight Bat Input 11 18 Rifle Game 1 

Left Bat Input 12 17 Clock Input 

Bat Size 13 16 Sync Output 

NC 14 15 NC 

p 

4 

ç 

UHF 

\-/- 
- 2 

OF 

o 

RESET 

- ___ 
t 
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Si POSITION 1ThNNIS 
2SOCCER S2-BALL ANGLE 

3SOIJASH S3-SALL SPEED 

4SOLO SL-MANUAL SERVE 

5RIFLE1 S5-BAT SIZE 
S6-RESET 

Fig. 9. Circuit diagram of the Sportcentre 
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Fig. 8. Sportcentre block diagram 

buffered by TR2 and feeds the clock pin of ICI. Variable 
resistors VR3 and VR4 are player controls for changing 
the bat positions. It was not found necessary to use 
screened lead to operate them remotely in the prototype. 
A 3m length of lightweight twin flex was used for each 
control. Preset controls VR! and VR2 are for adjusting 
the bat displacement to cover the full height of the 
screen. 

Transistor TR3 forms the video/sync mixer. The 
resistors connected to its base ensure that the video 
and sync levels are in the correct ratio. The composite 
video output is applied to the emitter of the u.h.f. 
oscillator TR5 to modulate it. The stripline inductors 
L2, L3 and L4 are part of the copper track of the printed 
circuit board. The frequency of the oscillator is set by 
C8. 

I 

SOUNDI 

L 

AMPJ 

ETSYNC 

-. VIDEO O/FS 

p 
AY-3-8500 

! 
- 2L. - 
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RESET 
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C8 33pF sub-miniature plate ceramic Miniature group board. 
C9 4lpF sub-miniature plate ceramic See text regarding S4 
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Potentiometers 
VR1, VR2 lOOkû miniature horizontal presets 
VR3, VR4 iOOkû linear moulded track 

Capacitors 
Ci 47SF 16V 
C2 lOOpF 
C3 mF 
C4 mF 
C5 l0OpF 
C6 033F 
Cl OE33F 

Tantalum bead type 
Polystyrene 

MKM 'olycarbonate 
MKM polycarbonate 

Miscellaneous 
LS1 35/40 û 2.5in loudspeaker 
Ti Min. mains transformer, 12V 6VA sec. 
LP1 Neon indicator 240V a.c. 
FSm 200mA 20mm with holder 
Si 1-pole, 6-way rotary switch 
S2-S5 S.P.D.T. min. toggle switch (4 ofl) 
SS Min. push-to-make push-button switch 
51 D.P.S.T. min. toggle switch 
Printed circuit board. Aluminium box 200 x150 
X 15mm. 
Plastic moulded boxes 110 X 71 X 50mm (2 off). 
Coil former, 6mm diameter, with tuning slug. 
36s.w.g. enamelled copper wire. Knobs. .Coaxial 
socket. 

Fig. 10. Printed board track pattern, shown full size. Blank area at bottom left is reserved for rifle 
circuitry 

COMPONENTS... 

Resistors 
Rl 82kL R15 56kL 
R2 1k R16 lk() 
R3 22 Rh 33Oí 
R4 22kL R18 47( 
R5-R9 56ki (5 olI) R19 33k) 
RiO 22kû R20 12kí 
Ru 5.6kL R21 22kû 
R12 lkû R22 1k 
R13 1Okí R23 561W 
R14 27OC 

All+ watt 5% carbon film except R23 

Cb lOnF disc ceramic 
Cil 22OF 25V tubular electrolytic 
C12 22OF 25V tubular electrolytic 

Semiconductors 
TR1-TR4 BC184L (4 off) 
TR5 2N3663 
ICi AV-3-8500 (GIM) 
D1,D2 1N4148 
D3-D6 1N4001 (4 oft) or silicon bridge 
Dl 91V 400mW Zener diode 

o. 

:. 

13061 
IPEI 000 
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I 
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I Fig. 11. Printed board component layout 
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Fig. 12. Wiring diagram including power supply 
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of quick-setting adhesive should finally be applied to 
fix the turns of the coil. 

The board (Figs. 10 & 11) can be assembled by fitting 
and soldering the links (tinned copper wire), resistors, 
diodes, capacitors, transistors, presets and coil. Care- 
fully check the orientation of the transistors, diodes and 
electrolytics. The last component to be inserted is the 
integrated circuit, which should be retained in its pack- 
aging until required. This is an MOS j.c. and is thus 
susceptible to damage from static electricity until it 
has been soldered into the p.c.b. A properly earthed 
soldering iron must be used. If this precaution is 
observed it is not necessary to use a 28-pin ic. socket, 
or Soldercon sockets. 

The board is mounted behind the lid of the box, 
spaced off on long 6BA screws and nuts. Before attach- 
ing it, wires must be soldered to it for the switches, 
loudspeaker and power supply. The connection from 
the modulator to the coaxial socket can be made with 
a short length of screened lead. 

The internal layout of the unit is shown in Fig. 12. 
The power supply components are mounted on a 
miniature group board which is fixed to the bottom 
of the main box by two 6BA screws and spacers. For 
D3-D6 use either four separate diodes or a bridge as 
preferred. 
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the loudspeaker. 
Connect a coaxial lead from the games unit to the 

aerial socket of a television receiver. A signal should be 
received at around channel 50. The core of LI should 
now be adjusted for proper locking of the pattern. 
Fine adjustment of this core should stop any slow 
undulations in the pattern. 

The capacitor C8 in the u.h.f. oscillator may have 
to be increased or decreased in value by 5 or lOpF if 
the signal does not tune in conveniently. Finally, the 
presets VRI and VR2 should be adjusted so that the 
bats traverse the full height of the screen. * 7 

H 

L 

Remote controls 

CONSTRUCTION 
The inductor Li consists of 55 turns of 36 s.w.g. 

enamelled copper wire close wound on a 6mm (025m) 
diameter former. Two small holes (1mm dia.) should 
first be drilled in each side of the base of the former for 
anchoring the ends of the winding. A small amount 

Interior view of prototype 

TESTING AND SETTING UP 
Before switching on, carefully check the polarity of 

the connections to the power supply. Set the game 
selector switch to TENNIS and the serve switch to 
AUTOMATIC. After switching on, the tones for boundary 
reflections and scoring should be heard coming from 
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laid bare to the probing oscilloscope 
or multimeter, as Is the fashion with 
this type of system. At the rear of the 

using lM6100 microprocessors. Communication with memory and 
lt's not just the availability of soft- input/output ports etc. takes place on 

ware which will guarantee success a single-bit bidirectional parallel bus 
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COMPACT LAYOUT 
As can be seen from the photo- 

graph, a very compact layout has been 
achieved where MPU, RAM, ROM 
chips, keyboard display and battery 
power source coexist on a single 
glass fibre printed circuit board 
measuring 28cm by 25cm, without 
appearing at all cramped. To keep the 
"Junior" as economical as possible, 
no case is provided, the rear of the 
board being protected by a hardboard 
cover with attached rubber feet. 

The attractive component layout is 

range of minIcomputers ever built, 
namely the PDP8E's from DIgital 
Equipment Corporation which are in 
use around the world in their tens of 
thousands controlling industrial 
plant, laboratory experiments, and 
almost anything else you care to 
name. 

The PDP8 minicomputer has been 
around since the middle sixties, and 
not surprisingly, a comprehensive 
library of software routines has been 
established both by D.E.C. them- 
selves, and by their customers, most 
of which could be run on systems 

structions. The Chip has six 12-bit 
registers, (Fig. 1) but only three of 
these are program accessible, namely 
the accumulator, the M.Q. register, 
and the program counter. When 
compared with other current micro- 
processors, the amount of on-chip 
storage provided seems limited, but 
against this must be set the fact that 
the first 128 words of RAM storage 
can be directly addressed and may 
be used as index registers, stack 
pointers and temporary data storage 
in the same way that on-Chip registers 
are used in other designs. 

THE Intercept Junior Is a "stripped 
down' microprocessor develop- 

ment and tutorial system which 
features the unique Intersil 1M6100 
CMOS microprocessor Chip in a 

versatile and expandable "no frills 
design. 

The system is based on its big 
brother, Intercept itself, which is a 

cabinet mounted development and 
prototyping system with mains power 
supply, a comprehensive range of 
facilities, and needless to say, a 

price tag to match! Intercept Junior 
brings the undoubted power of the 
12-bit 1M6100 chip within the reach of 
the computer hobbyist and small 
industrial user. 

circuit board arethree edge connector 
sockets which can be used for system 
expansion using either the RAM, 
PROM, and INPUT/OUTPUT cards 
available from Intersil, or suitable 
custom buitt alternatives which would 
be fairly simple to construct and 
probably cheaper. 

THE 1M6100 MICROPROCESSOR 
Before delving lurther into the pros 

and cons of the Intercept Junior 
system it is as well to consider the 
chip whch makes it all possible, the 
1M6100 Itself. The feature which 
makes the tM6lOO unique is the fact 
that it is configured to recognise the 
instruction set of the most popular 

is assured, though it seems more 
logical to use 4000 series or 74C 
series CMOS to save power. 

A lull complement ol peripheral 
and support chips are supplied by 
Intersil (and others, incidentally) 
including CMOS RAMs and ROMs, a 

CMOS UART and a capable Peri- 
pheral Interface Element' or PIE. 

One omission from the list is a 

CMOS PROM, but this I believe is in 
the pipeline, and, anyway, with a 
bunch of CMOS RAMs maintained 
for months by a couple of pen cells, 
who needs PROM5? 

ARCHITECTURE 
The 1M6100, like its progenitor the 

PDP8E, employs 12-bit parallel- 
transfer operation, two's complement 
arithmetic, and single address in- 

i !' 'i'i 
By R.W. COLES 
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CMOS TECHNOLOGY 
The PDP8E connection is certainly 

the biggest gun in the Intersil arsenal, 
but the fact that the 1M6100 uses 
CMOS technology which takes a 
mere 25mA from a five volt supply 
is a pretty potent sales weapon in its 
own right. 

A silicon gate CMOS process is 
used and operation is fully static so 
that the system clock can be slowed, 
or even stopped, if required. Three 
versions of the Chip are produced, 
the basic 1M6100 which is character- 
sed for operation at 5 volts at clock 

frequencies of up to 4MHz, the IM 
6100A which is a high-speed selec- 
tion operating at up to 8MHz at 10 
volts, and the economy IM6100C, 
which is a little slower with a 33MHz 
maximum clock rate at 5 volts. 
Intercept Junior uses the IM6100C 
which is adequate for the job; using 
the .IM6100A at 10 volts can increase 
consumption to lOmA at 8MHz. 

The Chip is housed in a 40-pin 
ceramic package and includes an 
on-chip clock oscIllator so that the 
external component count is mini- 
mised. At 5 volts, TTL compatability 

for the 1M6100 though, the simple 
fact is that there are more engineers 
in the business familiar with the 
PDP8E than with any other computer, 
and for these people, putting the 
1M6100 to work will be childs play. 
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Fig. i. Inside the 1M6100 chip 
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be accommodated. Each field is 
divided into 32 pages, with 128 words 
per page. 

M IC ROIN STRUCTION S 
The 1M6100 has the interesting 

distinction of a microcoded instruc- 
tion capability, again lIke the PDP8. 
Microcoded instructions are instruc- 
tions which may be designed by the 
programmer using combinations of 
simpler instructions (Microinstruc- 
tions), in a single instruction word by 

Fig. 2. An example of the 1M6100 microcode format 

setting appropriate word bits to a 
'One" or a "Zero" (See Fig. 2), 

In practice, only certain com- 
binations are normally used, and so 
lists of these "Popular" combinations 
are published in the lM6lOO manuals 
in much the same way that other 
microprocessor instruction sets are 
laid out. 

There is no doubt that a micro- 
coding capability can add flexibility 

to a microprocessor, and the Intercept 
Junior makes full use of this as we 
shall see. 

PROBLEMS 
Subroutines can be a bit of a 

headache with the 1M6100 ¡f programs 
are stored in ROMs or PROMS, 
because a JMS (JUMP TO SUB- 
ROUTINE) instruction stores the 

always a problem since the standard 
6508 CMOS RAM has the necessary 
latches on chip. If other memory 
components are used, even standard 
bipolar PROMs for example, latches 
such as the SN74174 must be em- 
ployed to store address information 
for use during memory read and 
write cycles. 

The 12-bit address word gives a 

basic address range of 4096 locations, 
called a "field", and with extra 
external logic, up toeight fields can 

MÌCR(rnnF Rn-c 

MNEMONIC OPERATION 

CLA CLEAR ACCUMULATOR 

CLL CLEAR CARRY LINK 

CMA COMPLEMENT ACCUN&JLATOR 

C& CPtEMENT CARRY LINK 

RAR ROTATE ACCUMULATOR RIGHT 

RTR ROTATE ACCUMULATOR TWO PLACES RIGHT 

RAL ROTATE ACCUMULATOR LEFT 

RTL ROTATE ACCUMULATOR TWO PLACES LEFT 

BSW SWaP RIGHT MANO SBrT5 WITH LEFT HAND 6 BITS 
lAC INCREMENT ACCUMULATOR 

which carries address Information, ooup i MCROINSTRUCTION OPTIONS. A LARGE NUMBER OF BIT PERMUTATIONS ARE POSSMLE. 

data inputs, and data outputs in 
time-multiplexed sequence. BITS- 0 i 2 3 1. 7 9 9 10 11 

RARIRAL 

I I This time-multiplexing means that 
I I I I 

ILMA 1CM. Im 
195W1 lAC 

the address outputs have to be 
latched externally, but this ¡s not ____________________________ 
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Fig. 3. The Intercept Junior system components 

current contents of the program 
Counter in the first subroutine ad- 
dress instead of using a separate 
stack area. If the subroutine is in, say, 
a ROM it is impossible to write the 
return address into what is, after all, a 
read only memory, and so we have a 
problem. 

There Is of course a way out, but it 
requires providing an entry point for 
each subroutine in RAM memory, 
and the contents of these entry points 
have to be Initialised' at power-on 

provision for a dedicated and in- 
dependent control panel which can 
utilise a completely separate memory 
to house test routines, loaders etc. 
This means that control panel 
functions such as those required by a 

general purpose microprocessor or 
development system can be provided 
on any lM6lOO system without dis- 
turbing the main memory and its 
contents. 

U appropriate, the control panel, 
complete with memory, can be a 

to represent a group of three binary 
bits, so that each bit word uses four 
characters. 

The octal system for representing 
binary numbers is also used for 
keyboard entries, so that only the 
digits O to 7 appear on the keys. 
Those used to hexadecimal coding 
will probably not like having to use 
octal, but this is another inheritance 
from the PDP8 and in fact makes the 
Intercept junior easier to use for 
those who are familiar with the DEC. 

- I 
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TIMER DISPLAY 

U 
MEMORY 
DISPLAY 

in binary anyway. 

CONTROL PANEL 
A unique and very attractive 

feature of the 1M6100 chip is the 

display which indicates the current 
program counter (P.C.) contents, and 
the contents of the address to which 
it points (E.A.). The binary contents 
of the P.C. and the EA. are displayed 
in octal, using the character set Oto 7 

After switching on, the Intercept 
Junior can be loaded with user 
programs via the keyboard, although 
long programs would require the 
addition of extra memory, since half 
the 256 word RAM supplied is used 
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by a part of the main program so as to 
load them with appropriate un- 
conditional jump instructions. This 
is a programming anomaly which the 
1M6100inherits from the PDP8 which 
would itself normally be used only 
with 'Writeable" program memory, 
and for the sake of that all important 
compatibility, it is something users 
will have to live with. 

The only other complaint I think is 
worth voicing here is about the lack 
of BCD arithmetic instructions, 
though it could be argued that with 
a 12-bit machine there is every 
incentive to do all number-crunchina 

portable device which is plugged into 
dedicated systems only when it is 
required, for program loading, mod- 
ifications, or debugging purposes. 

INTERCEPT JUNIOR 
ORGANISATION 

intercept Junior has 256 words of 
RAM and 1,024 words of pre- 
programmed ROM, with a socket for 
another 1,024 words of ROM also on 
the main board (Fig. 3). Interaction 
with the system is achieved via the 
colourful multi-function keyboard and 
the eight-digit, seven-segment led. 

machines. 
The ROM supplied is a mask- 

programmed device which contains 
ail the control panel monitor routines 
to provide keyboard encoding and 
debouncing, display driving, register 
saving and control of a teletype or 
tape reader when the appropriate 
interface card is fitted. The ROM' 
occupies pages 24 to 31 at the high 
end of the 4096 word main memory 
area, while the RAM occupies the 
two lower pages, 0 and 1 

OPERATION 
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POINT5 ARI5IflG 
RANDOM NUMBER GAMES 
MACHINE (December 1976) 

in Fig. 3, page 971, the TO-220 
plastic package should have pins 2 
and 3 transposed. In Fig. 4, page 973, 
pin 8 of lC6 should go to the 0V rail. 
There Is an apparent discrepancy 
between circuit diagram and wiring 
diagram in the connections between 
the two counters 1C3 and lC4 and 
lCgafb. In fact both are correct as 
they are electrically equivalent. 

The designation R5 and R6 in Fig. 4 
should be transposed. Also, the point 
"T" (IC5 pin 6) should be linked to 
lC3 pin 11. 

AUTOWAH (March 1977) 
Note that the orientation of TRi 

Shown in Fig. 3, page 207, can be 
misleading. The correct leadout of 
the f.e.t. is shown above: 

LOW COST RADIO CONTROL 
SYSTEM (January/February 1977) 

In Fig. 3, page 105, two additional 
links are required on the printed board 
pattern. These are between R20/TR4 
collector and C3/R21, and between 
the Junction of R6/R9fR12/R24 and the 
0V rail. 

PUBLISHERS 

ANNOUNCEMENT 

The current 1977 Binders 
will now only hold 8 issues 
as the September 1977 issue 
format will be increased in 
size. 

A larger Binder to accom- 
modate 16 Issues from 
Septemberl9llto December 
1978 will be introduced. 

Remittances with overseas 
orders for binders: please 
add 60p to cover dispatch 
and postage. 

ard Intersil expansion cards. 

HANDBOOK 
One aspect of the Intercept Junior 

which deserves special mention is 
the excellent Owner's Handbook 
which comes with each system. We 
found this book easy to read and a 

mine of information on both the 
hardware and the software aspects of 
Intercept Junior. 

Included as appendices are two 
very useful sections, one an intro- 
duction to logic, and the other a 

of thirteen examples with easy to 
follow commentaries, and after work- 
ing through these, most people would 
be ready to try some simple routines 
of their own. Full circuit details of the 
Intercept Junior and the optional 
plug-in cards are provided, and by 
studying these it should be possible 
to expand the system hardware 
without too much head-scratching. 

VERDICT 
Any assessment of the Intercept 

Junior must necessarily take account 
of the 1M6100 microprocessor which 

because of the on-board sockets. 
The lM6lOOis, of course, a powerful 

microprocessor and hardly the sort of 
thing you would want to invest in for 
the low end" application such as, 
say, train set control. if, however, you 
long for the day when you can hook up 
your VDU and low-cost floppy-disc 
to a microprocessor-based home 
computer which will handle Master- 
Mind and Chess programs, you may 
stili have a couple of years to wait, 
but meanwhile the lM6lOO and the. 
Intercept Junior make a promising 
starting point! 

display Is restricted to the O-7 octal or 
O-9 decimal set with no possibility of 
alphanumerics. 

To take advantage of the D.E.C. 
PDP8E software such as the PAL Ill 
assembler, the 23-bit floating point 
math package, F.P.P., orthe FOCAL 8 
calculator package, it would be 
necessary to add an extra 4k of RAM 
memory and a teletype interface card. 
In principle at least, this is quite 
possIble, although slots only exist 
for 1k of extra RAM if you use stand- 

comprehensive and concise glossary 
of all those microprocessor buzz- 
words like "Indirect Address" and 
'Data Break. 

The book is written rather like a 
programmed learning course so that 
those with little or no knowledge of 
microprocessor techniques need not 
feel, (as is often the case) that they 
have been dumped in atthe deep end. 
Programming is introduced by means 

is such an essential part of it. We feel 
that for anyone with PDP8E experi- 
ence or better still, access to PDP8E 
software, the 1M6100 and the Intercept 
Junior are a very attractIve proposi- 
tion. 

For people without either of these 
things, the Intercept Junior makes an 
excellent tutorial system which is 
reasonably priced if one considers 
that easy expansion is assured 

by the monitor routines, and this 
restricts user programs to only 128 
steps in the basic system. 

Program steps are entered not by 
looking up instructions in the manual 
and keying in their hex, or octal, 
equivalent as is usually the case with 
other systems, but by using the 
microcode mnemonics which appear 
directly on the keys. This means that 
after a little familiarity with the system, 
it is possible to enter program 
Instructions directly through the 
keyboard without constant reference 
to coding lists. 

With the basic system, the types of 
programs you can run are restricted 
to those whIch use the l.e.d. display 
for output, and the keyboard for 
input. Since the display is of the 
"decoded" type with no access via 
the program to individuai segments, 
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THIS Circuit illuminates l.e.d.s in the familiar die 
pattern, representing a number Chosen at random 

on each "throw". Whilst the concept of such a device 
is not new, this design uses a noyel counter which may 
be of interest. 

OPERATION 
The Circuit shown in Fig. i consists of a gated clock / driving a six-state counter which is stopped in a 

state chosen at random; this is then converted into a 
displayed pattern. The period for which the clock is 
operating is controlled by the length of time for which 
a finger bridges the strips of a touch plate. C3 charges 

COMPONENTS... 

R 

SI 

By G. Jones 

I I Circuit board component layout 
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Resistors 
Rl 100û 
R2 1kí 
R3-9 27O1 (7 off) 
RiO 39O 
Rh 120û 
All W carbon 

Capacitors 
Cl O33F metal foil 
C2 22F 16V elect. 
C3 1OF 16V elect. 

Integrated Circuits 
iCi SN7413 
1C2-3 SN7473 (2 off) 
1C4 SN7400 

Transistors 
TRi BFX88 
TR2 BC1O7 or sImilar 

Diodes 
Dl-7 TIL2O9 or similar 
D8 1N914 

Miscellaneous 
6V supply/battery, Case, Veroboard, 18in X 35in 
(2 off) and off-cuts 

The completed unit 

through the skin resistance, saturating TR2 and sending 
the output of ICla high. 1db then acts as a simple 
multivibrator providing clock pulses to the Counter. 

When the touchplate is released, C3 discharges 
through TR2 allowing ICla output to go low and 
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Fig. 1. Circuit of die and i.c. leadouts 
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COUNTER 
Previous designs have employed a three stage binary 

counter, forced into a short (6-state) cycle, and gate 
circuitry to decode the output into a form suitable for 
display. This type of circuit generally leaves a flip-flop 
unused as they are most conveniently available in pairs 
in the SN7473 ic. By considering the face of a die it 
will be seen that only four independent display controls 
are necessary, labelled A-Din Fig. t and Fig. 2a. 

move from its present state into a new one, for example, 
from 0001, after one clock pulse, into 0111. This is 
represented by Fig. 2(b), where it will be seen that there 
are six states in a central "cycle". 

No matter what the initial state of the counter, after 
one clock pulse it will rest in one of these states and 
after further clock pulses the counter wlI have moved 
into one of the six states. These six states are therefore 
chosen to represent the six states of the die and the 
number of spots illuminated is shown again each state 
thus: "4" is 0110 for example. 

turning on TRi. Then if any of points A, B, C, D are As the counìer uses four bistable elements, its state 
taken to ground (through the counter circuit) the at any time can be represented by a four bit binary 
appropriate l.e.d.s (Dl-7) are lit. Thus the display is word DCBA; for example 0001 represents output A low, 
only on when the counter is stationary. - outputs B, C, D, all high. There are 2, (16) of these 

states and on receipt of a clock pulse the counter will 
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die case (insulated from the case if it is metal) and 
leadouts taken from within the case, through the hole. 

TESTING 
It may be found convenient initially to omit Rio; 

ICI will not then oscillate and the die can be made to 
step around the cycle to test the counter; 

Clock pulses are provided at about 100Hz by the 
circuit shown, and this rate can be greatly increased by 
lowering the value of C2. However, the fan out of ICla 
is exceeded in this circuit and reliable operation may 
not be obtained if too low a value is selected. 

The seven I.e.d. assembly with its resistors is 
mounted on its own Veroboard. The board is fixed 
by pushing the l.e.d.s through mounting clips 

POWER SUPPLY 
A 6V supply is specified because this is conveniently 

obtainable from batteries. However, as it exceeds the 
maximum safe V for Tri. i.c.s, D8 is included to 
lower Vc by about OE8V. * 

CONSTRUCTION 
The majority of components are laid out on a piece of 

Veroboard (Fig. 3) with the display on a second piece of 
board. It was chosen to mount the l.e.d.s through the 
board from the copper side with R3-9 soldered on the 
copper strips from the same side. 

The diodes are,laid out in the manner shown in 
Fig. 2(a). 

The touchplates in the prototype was constructed of 
two small offcuts of Veroboard (061n square) glued 
back-to-back (copper strips showing and running 
perpendicular to those on the other offcut). Alternate 
strips of the top board are then soldered by short wires 
to two strips on the bottom board which are the con- 
tacts. The plate can then be glued over a hole in the 

Fig. 3. Component layout for the Veroboard with 
wiring details 
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Fig. 2(a). Seven l.e.d.s are required to indicate the six states of the die. There are sixteen possible conditions 
presented by the four binary counters to the l.e.d.s. Each condition can be represented by ihe binary word 
DCBA. The words that relate to die number' configurationsare shown in the central cycle' (Fig. 2b) 
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BUild an oscilloscope. 
As the first stage of your training, you 

actually build your own Cathode ray 
oscilloscope! This is no toy, but a test 
instrument that you will need not only 
for the course's practical experiments, but 
also later if you decide to develop your 
knowledge and enter the profesion. lt 
ren-eins your property and represents a 

very large ving over buying a similar 
piece of essential equipment. 

2 Read,d raw and 
understand circuit 
diagrams. 
In a short time you will be able to 

read and draw Circuit diagrams, under- 
stand the very fundamentals of television 
radio, cômputors and countless other 
electronic devices and their servicing 
procedures. 

3 Carry out over 40 
experiments .on basic 
circuits. 
We show you how to conduct 

experiments on a wide variety of different 
Circuits and turn the information gained 
into a working knowledge of testing, 
serviCing and rreintaining all types of 
electrpnic eouipment, radio, tv. etc. 

- - - - - - - - - - - - - 
All students enrolling in our To fêni out wore about how to learn electronics in a new, exciting and absorbntg 

courses receive a free circuit way,just clIp the coupon for afree colour brochure and full detalls'ofenrolwent, 

board originating from a Write to:- British National Radio & Electronica School, 
computer and containing P.O. Box 156, Jersey, Channel Islands. 
many different components 
that can be used in ex peri- NAME 
ments and provide an 
excellent example of current ADDRESS _________________________________________ 
electronic practice. 

0 .L 

every course. 

O4 óuTptfl 

; 
r 

$5-700-1 

TIR RANGE 

2 3 

TIN FINE SYNC 

i 
53 Y' 

INPUT 
Y GAIN WIDTH 

EARTH - 
TIR OUT 

o 

modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 

B Bit. L ONIOFF 'There's only one way 
0 to master electronics... 

to see what is going 
» on and learn by doing 

Y SHIUT 
SHIFT 

This new style course will enable anyone to 
have a real understanding of electronics by a 

Bring 'scope'to your interest. 
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(Order code 997-005) Subject to ovulablity 

Avoid difliculty in starting your car on cold mornings with the Doram 
C.D. Itiitlon Unit. The complete kit incorporates features such as 

single switch reversion to the standard ignition system for servicing 
etc. and also an immobilisation facility. Improved performance and 
fuel consumption,along with reduced points erosion and longer plug 
life makes this unit a must for any 12v neg. earth car. 

Oseas orders-add 15% for P+P. All items offered for sale subject 
to the Terms of Business set Out in Doram Edition 3 catalogue, price 
6Op. The Doram Kit brochure is also available, price 25p. Combtned 
price only 70p which also entitles you to 2o25p vouchers, each one 
usable on any order placed to the value of £5.00 or more leo. VAT). 

DORAM ELECTRONICS LTD.. 
P.O. BOX TR8. WELLINGTON RD.IND. EST.. LEEDS L512 2UE. 

An Electrocomponents Group Company 

i 
.- i 

i 
Eugle International, Precision Centre, Heather Park DrIve, 

I Wembley HAD ISU Tel: (O1).902 8832 

I . I 

i 
I II 

g 

L- - - - - - .. - - - - - j 

idoI for radio, HI-Fi inpof, ofo.l. pproo. 4m. + VAT (lb ). - 1V Uno Connooforo (bOc-fo.bOnk onkofnl, 4 for SOp 
SIDE CUrlERS. High qoolity. £3.70 oVAT top. 13m., 310, 5Op. 9. .lI( 60 40.20 ow.g. on plo.trc rool £3. PI,... .dd 124%VAT. 

I 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PR/CES /NCLUPE POST & PACK/NC (UK ONLY). SAE with ALL ENOU/R/ES P/ease. 

PLEASE ADD VAT AS SHOWN.ALL COOPS /NSTOCKPESPATCHEPBYRETURN. CALLERS WELCOMEBYAPPO/NTMENTONLY 

.. 
DORAM KITS CONTAIN 

' Ih1 k i tS EVERYTHING DOWN TO 
THE LAST NUT 

ELECTRDI\HC 
CAR 
IGNITION 

95 8%VA'' 

ri Eciui 
1\lilltinL*a's 
The Eagle range of multimeters 
covers every possible need of the 
electrical or electronic engineer. 

We have a lot of other test equipment too. 

They cost from about £6 to £58 
(inc VAT.). Theres at least one 
which suits your job precisely. 

I Send the coupon and weil send you our 
I 

complete catalogue. 
r. - - - - - - - - - - - - - - 
Please send me details of all your test equipment. 

NAME_________________ 
AOORESO 

n 

REO LED.IMnnyp.)51o.70p. MAINS ISOLATION TRANSFORMERS. lopPed PERSPEX TUNER PANELS (for FM Bond 2 A LARGE RANGE OF CAPACITORS AVAIL- moms npol. 240V cl 34, 12V 1 500nmA ossIpot. ronoms) mmmomkod BB-1O8MHo Ond ChOnnolS 0-70, ABLE AT BARGAIN PRICES, SAE. FOR USI. VIDICON SCAN COILS (Trcnc4Bom mypo, bof fo domo) Now, booed. nodo by Goninemn, £12. cinc, nonrboms, resI blocked 00f, cn,.n rnodcmmm 

compiere with vidicon boso 6.RO ..sB.. S,Rnd Now. 
GARRARD SV DC MINIATURE MOTORS. 

oppeoronce, eUe Spproo. 8In. o l*in.. 2 for ISp. lflflflT 
FULL RANGE OF BERNARDS/EARANI ELEC- Type 31SM, 3200 RPM gocerned, Olee OPPrO.. PLUGS AND S 
TRON ICS BOOKS IN STOCK. SAE. FOR USI. t: 

oIlr 2nrrrr spmndie Brond N-Typo Flogs 50 Ip 000h, 3 for £1.50. 
___________________________________________________________________________________ PL259 Pioge (PTFE(. b rond now. peckod wrth 

NEW FOR THE VHF CONSTRUCTOR. Among. o) SILICON HIGH VOLTAGE RECTIFIER STICKS, modenem, 8Spor b for £3. 
S0239 Sockers (PTFE(. brood now (4-hole hong ,onod clfco,r. on forme with ologs end eor.enlog con. BYI 85 (new) 35kv 2.bmnA £1 noch. 50140 
rVPe(. SOP noch orS for £2.25, Froqoencie. 000red .rc opprooimn,fe. end monge con be 

gre.rly .oe.ndod by bing conning cepecleo,. hr perollol. 
(go-eqoipl 12kv 2'RnrA 45p goch. 

Iyp.S(fle.oqoome,dontpytypel. VARIABLE STABILISED POWER SUPPLY, 
input. O-24V coIpul. Oorreflt SOLDER SUCKERS (Plonyne Ibpe(. Stondord 

Ing. SA 20m 30MB. (when 33p1 flood In p.rolio)(, freins otobmlmeed end 
i(nrlting et 500mO o- 32V el 5OnrA. Brend now by Model. £4.50. Skirted Modol, £4.95. Spore Typ. $03510 50MB. wIch ilnkwlndlng). 
BritiSh mnonofoolomer. Sien oppro.. 73 23 o 41f. Noode. 60p eech. 

Typo SC 70mo 100MB. IwIth link windingi. 
Type SO 135to 17bMO. (with link mindingl. complete wmmh eorornoi 5kO 3-tuen poi for voltogn 
Typo MlMIn.IneqmmomnrnpooI. control. Conneotmon doro eupplmed £7. 

WELLER SOLDERING IRONS Rtt.d in 
14 DII. REED RELAYS, Sto 12V DC, 450 ohm EXPERT. Bollt.In.spotiight lllornineres work Pistol 

Typ. MS 2210 32MHo (whon 33p)Bet.d In p.rOii.l). 
MC owl, Detmned to work directly hoer IlL Logic, grmp coth fmngomtip trIgger. Hmgh efficiency coppo, 

Ing. 200035MB. (when 33p0 190.4 in pomoliel). 
Type MO 3810 50MO. (when 33p1 titfod in relied Smngln Pole Chongo ocer. Contoct rehogO 28v fA ooldermng tIp. 

EXPERT SOLDER GUN, £6.80 * VAT (S4,(. 
Typ. ME 4StO8OMH, (when 33pfflee.d in rolleli 3w, £1.75 noch. 

KIT (opere bdo cose. 
oluol whom 000 SPECIAL OFFER.. 

.8:r78N 
All mho oboe, corI. .0.1db). In 0k. Of no. eel STARPHONE HIGH BAND RF PC BOARDS, SPARE BITS. PAIR, 30p + VAT (2p). 
(.me typo) or Sop poe p.0k 040 with conversIon dore for mn.klng foto e good 2M 

7 
MARKSMAN SOLDERING IRONS 
SF150 t5W3+VAT(24pI. Conoertnr. (All th.t le neededl t .101 cepL 

2 rositmom,. end 8V DC.) PCB nonmomne 2 Duel gote SP25D 25W £3 + VAT (24p(. 
PLASTIC PROJECT SOXES wIth toreos on 1,4. lIn Mot Pet 0F sIeges (3N140(. Diode nng nrioem. SP25DK 25w o-bIt.. etc.. kIt £3.05 'oVAl (3lp). 
Sleek ASS) with br,.. Intere.. 3 sfogo OtcjMuitrpirer. All On one PCB, opproe.sreo SF400 40w £344 'oVAT (28p(. 
TYPE NEt opproo. 3In.0231n.. If in.40p.00Jo. 6' o 13". Bot, connections, 9v DC supply, AGC BENCH STAND with spring Mork.nt,n Irons. 

£2.22 'oVAl (lOp1. TYPE NB2 opproo, 31on o2fin. 931e. SOp ..wh. 
TYPE NS3 opproo. 43m. o3fin. 131e. BOe .004.. 

Icon be left hoed bies. or (0F gain control) Ant. 
in ut, IF oropel (work. Inner e few MOe io oven SPARE BITS 
3ÓMHe(. All Breed Now. £6.50 000h, whIle MT8 tom 15W, 443 n VAT (4 
smocko lost. Mr2/3 a-VAT(3 

NULLARD SSA2 00V STABILISER VALVES 
(Brood New) 70p ..oh or 2 fOr £1.20. 

OSX2O VHF 0cc/MultI, 3 tor 50 TCP2 T5IkIP1IATIII5 CONPOLLEO IRON. 

103 Im005ietor intulolOr IO fo 50 oClog (etnici con(, 410m SOp. Tornpemorur. controlled Iron end PSU. £27 o VAT 
PECIOB (plontic OCt08), 510m SOp. 

A1I16 TIPS 
253055 type Tronsisrors O.K.. bot unmn.rked, Typo CC tin9ln 11cl. Typ. K double fIel lIne rIp, 
5 for £1. FNF oudio typmlO5Trens,etcrs. 12 for 25p. Type P, oem-p lion lIp. £1 noch + VAT (SpI, 

110V NEONS. SCREW-IN-TYPE, 4 fot SEp. 
310m 50' SVOSTSPARESAVAIIABLE. 

0C140 NPN SILICON, 4 fom 5Op. 
4MHe lETAL PACKS (IO osocned 01,10 between OCt58 PNP SILICON, 4 hOf SOP' MULTICORE SOLDER 
4MHe end 5MH0), 00m snlnction only. CI P.0k. 8AY3 t SiqnoI Diodes. 10 for 3Sp. Sien 5 Soubif IB a In elloy d 32 

BA121 Vonicap Diodoo.4 for 5oj,. 
MINIATURE PLIERS. Hiqh quelity "Cmescenr", 
wedeln USA. £4.35 o-VOT I SPI. SMALL MAINS SUPPRESSORS (swell chokes, 

1vAT1I5)18 
Sgcbit 18 0mg.. S6p 'y VATIO I. 

Sao (2 Seubit IS two. on piettic reel 

rosis mors. capacirors. pots. etc. Al) nn'w. Hundreds 
of items. £2 p.m pock, while stovk. lost. 

ALU-SOL ALUMINIUM SOLDER inrado b'y Mutel- 
come). Solders aluminium to itself or copper. 
brese, otee). nickel 0m tinplore. IO s.w.g with 
wulticore lico, with Instruction.. Appro, 1 metre 
coil hop pack. 18mg. renI £2.75. 

VARICAP TUNERS Mullerd Typo ELCIO43/05. 
Smond New. £4.40 * 123% VAT. 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITORS. Up to 50V 
wothing. SeelmOnic M.nufeoruw. Aprono,. 100. £1.60 
por pock* 123% VAT. 

Mobile Concorse,.. 24v DC Input 138V et 
Opproo. 3.4A DC Outpot, fully .tebiiiised. £3.60 noch 
liOnel fOr mennlng 12V ver redro from 24V lorry 
beltenyl. 

we now smock Spiraluo Tools fOm the electronic 
enehusiaif. Screwdrivers. Nul Spanners. 80 and 
Met4o clone, pop rivet gun,, eec. SAE. ter lot. 

TWIN IF. CANS, appro.. lin. o fIn. o tin, high, 
oround 3.5-5MB.. 2 sep.r,ee tron.fcrmon. in 
I con, inrentelly screonetl, 510f 50g * 123% VAT. 

Dubille, Elecrrolnnlcs hOpP. 4bOV. 2 fo, SOp. 
Dubiliem Elnofrolytice. lOOpF, 2 75V. 2 10m Sop. 
Piensey ElocmrOlytic, 470yF, 03V, 3 fo, 50e. 
ICC Elwct,Olyrios. t 0000F, 30V, 3 (0m 6Op. 
Pinneey Eleorrolytk., 10001uF. 180V, hop nech 
(310f £1). 
Dubilller ElectrOlytics. 5000pF, 36V, SOp noch, 
Dubilior Electrolyfic.. 5000pF, 50V, 80p eoch. 
I't't"El.otrolytivs, 6800pF, 25V, high grede. screw 
termInal., wlmh mounting clips, 5Op each, 
Piossey Electrolytice. t 0.000pF 0163V. iSp ach. 
Pioseey Cathodrey Capacitors. 0-0.46F et 12.5kV 
DC. 0-mew tnrwmnait. £1.0 eech, 
PLEASE ADD 023% VAT TD ALL CAPACITORS 

TV PLUGS AND SOCKETS 
TV Plugs (metal typo). 510m SOp. 
'TV Sovkotu motel type(. 4to, SOp 

Dept. PE, 5 STATION ROAD. LIULEPORT, CAMBS., CB6 10E 
B. BAIV1BER ELECTRON I CS Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

I 
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subject which I have read agree with copper and Araidite being quite good. 
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heats up just enough to operate the 
pump, but the water in the pipework 
is usually very cold and will chill the 
collector, in theory sufficiently to 
switch off the pump. 

Flowever, on a nine-minute cycle, 
warm water will be drawn from the 
solar tank, passed through the collec- 
tor where it will most likely be cooled 
by radiation to the sky, and returned 
to the tank to chill the water. 
5. The thermal mass of the thermis- 
tors embedded in Araldite and copper 
tube will be so high that the response 
time will be very poor. i have found 
it to be very effective to Araldite the 
thermistors directly onto the back of 
the collector and tank. 

D. D. Aylen-Baker, 
Slough. 

Sir-tn his article on Solar l-Eeating 
Controls, Mr. G. I. Williams states 
that the collector should be installed 
at an angle of 300 to the horizontal. 

None of the other books on the 

efficiency by about 10 per cent. A 
further improvement can be achieved 
by the use of a special black paint on 
the collectors, though this does not 
seem to be available on the retad 
market. 

The position with regard to plan- 
fling permission is confused. Some 
local authorities seem to require it, 
others i am told do not. 

Readers who construct the control 
unit may wish to make R4 variable 
as suggested in the final paragraph, 
allowing the operate time to be 
shortened. Greater relay contact 
wear will result if the operate time is 
in seconds rather than minutes as 
Mr. Aylen-Baker suggests. Solid- 
state switching could be used instead 
of the relay, but this would make the 
unit less versatile. 

The measured response time of 
the completed thermistor probes (0- 
100 per cent, in water) is 15 
seconds for a 4°C change in tem- 
perature, the thermal conductivity of 

the holes in the Veroboard become 
an excellent guide for the drill, 
resulting in perfectly spaced holes. 

Lt is a simple idea, but a very 
effective one. 

J. M. Hayes, 
Cononley. 

ADHESIVE TAPE 

metal collector and melt. 
permission is required f 
panels, and this will not be 
for sub-standard designs. 
many such designs appear, 
the hard work put in b) 
facturers in overcoming the 
tion of planning authorities 
undone. 
3. In the arrangement of F 
expansion tank should be 
on the solar circuit. 
4. In practice it is better t( 
pump running time of 
rather than minutes. Con 
example early morning; the 

Planning 
r solar 
granted The Author replies 
If too Mr. Aylen-Baker is quite right to 

much of point out that polystyrene is a fire 
manu- hazard. However, it is very debatable 

opposi- whether a hazard exists in this applica- 
will be tion. As far as I can ascertain it will 

not spontaneously ignite, though it 
ig. I, an will soften at around 104°C. Readers, 
included if worried, may like to use alternative 

insulation. 
have a I agree that glass is preferable 

seconds to polythene. Some experimenters 
iider for prefer glass with a low iron Content, 
collector which ¡s claimed to improve collector 

R. T. Third, 
Aberdeenshire. 

Simple Drilling 
Sir-When designing my oyn 

printed circuit boards, in particular 
those which include integrated Cir- 
cuits, i always found it very difficult 
to drill holes at exactly Olin spacing 
and to keep the holes in a straight 
line. 

1-fowever, i came up with this 
solution. By Sellotaping a piece of 
O-lin Veroboard to the Circuit board 

Readers requiring a reply to any letter must Includo a stamped 
addressed envelope. We regret that we cannot answer any 
technical queries on the telephone. 

Solar Heating 
S/r-With reference to the article 
"Electronic Control Unit for Solar 
Heating Systems" by G. I. Williams 
(PRACTICAL ELECTRONICS, February 
1977), there are a number of points 
which L would like to make. 
I. Under no circumstances use ex- 
panded polystyrene insulation in the 
collector. It will either melt or 
burst into flames, as temperatures 
inside a properly built collector can 
exceed 100°C. 
2. Under no circumstances use a 
polythene cover, which will degrade 
due to the action of ultra-violet 
within about two months. Also, it 
will stretch when hot, touch the 

each other as to any precise angle, 
but all seem to favour one at least 
twice that recommended by Mr. 
Williams. 

To quote just one reference, 
McLaughlin House of the Future (TV 
Publications), "Taking the average 
elevation of the sun at different 
seasons and times of the day, the 
absorption of heat is most efficient 
if the collector is set up at an angle 
of L + 134° to the horizontal, 
where L is the latitude in degrees of 
the site." This gives an angle of 
654° to the horizontal for Bedford, 
for example. 

K. J. Wilkinson, 
Farnborough, 

Hants. 

summer sun. I am of the opinion 
that October - March collection 
would be improved by a further 5° 
of inclination, without drastically 
degrading the summer performance. 

Bright Ideas 
Sir-Two small simple construc- 

tional tips which may be of interest 
to your readers. 

A "third hand" of a limited but 
convenient sort can be devised for 
use when soldering circuit boards by 
wrapping a broad elastic band 
several times round the workpiece. 
This acts as a "tyre" which holds the 
work to the table or bench by limiting 
the tendency for the work to skate 
around. / 

Cork tiles niáy be epoxied to mètal 
chassis sides to provide an attractive 
finish, or to the bottom of a chassis 
in place of commercially available 
feet. 

_I, 

A SELEC11ON FROM OUR 

In reply to Mr. Wilkinson, the 
optimum angle of the solar collector 
depends upon the time of year and 
time of day at which one wishes 
the collector to be most efficient. In 
The Survival Handboo/c by Michael 
Allenby (Pan Boo/cs), an angle of 

i. 30°-35° to the horizontal is quoted as 
being optimal for the six weeks of 
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resistance path between the power supply and earth on 
a circuit during an electrical pulse, which then remains 
a low-resistance path after the pulse. In CMOS circuits, 
several parasitic bipolar transistors exist, as shown in 
Fig. 4. 

The p-n-p transistor is a wide-base lateral structure 
whose fi is a function of device geometry, and is 

RCA Solid State 

rule will avoid input-diode damage. 
(2) In the case of CD4009A and CD4OIOA devices, 

the diode between VCC (pin 1) and VDD (pin 
16) should not be forward-biased. VDD should 
always be greater than Vc. This rule is 
especially important during power sequencing. 

(3) When series resistors are used on power 
supplies, it is wise to avoid biasing inputs to 

452 Practical Electronics June 1977 

Fig. 3 shows the equivalent "body discharge" circuit 
used at RCA during all static test measurements. 
Improved protection can be obtained by adding 
series resistors or RC networks at the CMOS device 
inputs. In addition, Zener diodes at the output pins 
can clamp the voltage to safe levels. The Zener value 
should be above the expected maximum regulation 
excursion, but should not exceed 15V. 

Operation above maximum ratings can force CMOS 
devices into a p-n-p-n 5cr. "latch up" mechanism 
which can be destructive. Care should be taken to 
suppress any transients and avoid any large loads 
during operation near the maximum rating. 

"Latch-uo" is considered to be the creation of a low- 

VBKDNImn 17V - 25V 
V, 15V 22v 

Type-Dependent 50-bOrnA 
2-4OmA 

Observation of the following operating rules will 
enhance the life of any CMOS system: 

(1) When CMOS devices interface with external 
signal sources, the CMOS power supply should 
be turned on before the inputs are turned on. 
Similarly, the input should be turned off 
before the CMOS power supply is turned off. 
(In other words, Vss 'Z VIN Vim.) This 

i n put. 
Fig. I shows the standard RCA protection network 

incorporated in all CD4000A-series and some 
CD4000B-series COSIMOS integrated circuits. Diode 
Dl is a distributed resistor-diode network made up of 
p+ to n-. substrate material and having a voltage 
breakdown in the range of 30-50V. Diode D2 is a 
separate built-in diode of n+ to p- well material and 
having breakdown in the range of 30-40V. This 
network can protect the gate oxide against electro- 
static discharges of up to I kV (worst case). 

Fig. 2 shows an improved protection network used 
on new RCA cos/Nios devices which increases the 
worst-case protection to 4kv. 

s.c,r.s. 
Fig. 5 shows the equivalent circuit for the s.c.r. 

structure present in CMOS circuits. Fig. 6 shows a 
curve of Irn as a function of Vnu, which illustrates the 
effect of secondary breakdown and s.c. r. latch-up. 

Table I shows typical values of breakdown voltage 
and sustaining voltage and current for cosiMos A-eries 
and B-series devices. The table shows that B-series 
devices are much harder to latch than A-series types 
because of the higher breakdown voltage. 

Table i 
A Series B Series 

CMOS Devices 
LL metal-oxide semiconductor devices are suscep- 

tible to damage by electrostatic discharge of 
energy between any two pins. The gate input, for 
example, is equivalent to a small very low leakage 
capacitor which can be charged to a high voltage. The 
dielectric breakdown voltage is normally of the order 
of 80V, therefore, any discharge above this level could 
damage the gate oxide and result in a high leakage 

By L. J. Gallace & H. L. PujoI* 
normally less than 02. The conditions for s.c.r. turn- 
on are as follows: 

(1) fin-p-n x ßp-n-p I 

(2) The lateral p-n-p and vertical n-p-n base 
emitter junctions are forward biased. 

(3) The bias circuit which applies power to VDD 
and to the input must be capable of supplying 
current equal to the holding current of potential 

i 'I 

I.. 

i 
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Fig. 5. Equivalent circuitforthe s.c.r. Fig. 6. Curve Illustrating effect of secondary break. 
structure present in cMos circuits down and s.c.r. latch.up 
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Fig. 3. Equivalent "body discharge" 
circuit used at RCA during ali static Fig. 4. Parasitic bipolar transistors in CMOS circuits 
test measurements 

Voo 

n*1 

4T 
DO VSUS 

Fig. 1. Standard RCA protection network; used on Fig. 2. Improved protection network used on new 
all CD4000A and some CD4000B series devices RCA COS/MOS devices 

22Mfl 

seca 

+ 

VOAXE RE 
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SUPPLY BREAK) UNR 
TEST T0 

1IN 

r 

 reversal could over-dissipate the substrate 
diode. 

(5) All inputs should be terminated. A floating 
input can force the CMOS inverter into a linear 
mode and cause faulty operation as a result of 
the large current. 

Instead 3-state outputs or transmission gates 
should be used. 

(8) Output loads should 
greater than VI))) fl( 

the output diodes wi 

not be returned to voltages 
r less than Vs, otherwise 
I be turned on. * 

the non-limited side of the supply. This (6) When cMos devices are interfaced in printed 
action will eliminate the potential hazard of circuit cards, a pull-up or pull-down resistor 
forward biasing the input diodes. should always be used if there is a possibility 

(4) The power-supply polarity should not be of an input becoming open. 
reversed (i.e. VDD-VSS> -05V). Such (7) CMOS outputs should not be "wire-OR-ed". 
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Communications Inc. at Rockville, 
Maryland, which makes top level 
communications receivers mainly 
used for surveillance by the US 
Government. 

With stronger direct presence in the 
USA, Racal is now bidding fora share 
in re-equipping-the US forces with a 
new generation of tactical field 
radios, a product in which Racal has 
proved successful in 130 armies with 
a range of products from low-cost 
simple-to-operate manpacks for the 
armies of emergent nations right 
through to the sophisticated Clans- 
man equipment designed for the 
British Army and now in full produc- 
tion. 

The US Army programme for which 
Racal is making a bid goes beyond 
anything Racal or anyone else has so 
far achieved in technology. But 
Racal could win In competition with 
US and other British suppliers like 

Actually it is to plug the leak of £6 
million a year estimated to be lost 
through dishonest commuters. 

The pilot scheme will have trials 
for six months at five stations on the 
Waterloo-Staines line of Southern 
Region. If successful it is planned to 
establish the system at 600 stations 
on the busiest parts of the national 
network and the contract will be 
worth about £20 -million. Further 
contracts could follow. 

The system appears to be similar 
to that used on Londons under- 
ground system using magnetically 
encoded tickets. I only hope it 
works a lot better. If you are carrying 
parcels in both hands the barriers 
are difficult to negotiate and it seems 
that an enormous staff of ticket 
collectors is still there, whether 
necessary or not is difficult to judge. 

Petty pilfering is always a problem 
but one case recently reported was 

i.c.s, all in the LSI class, are already 
with set manufacturers. -- 

Mackintosh Consultants are fore- 
casting 12 million UK Teletext users 
by 1985 so this new business is 
worth going for. Muilard Is reported 
as having spent £350,000 on develop- 
ment and production facilities for 
Teletext i.c.s and this will have risen 
to £05 million by mid-year when 
production will start in earnest. The 
Mackintosh forecast, by the way, is 
based on 85 per cent of Britain's 
20 million households having colour 
TV by 1985 and of the CTV-equipped 
households, 75 per cent will have 
Teletext. 

Viewdata, accessed through P.O. 
lines, will have a much slower 
growth rate because, says Mackin- 
tosh, of the rising cost of telephone 
calls. No further comment is re- 
quired from me, although I am 
sorely tempted. 

munications with its great growth 
prospects but has also considerably 
strengthened Racal's status as a 

budding multinational organisation. 
Bracknell-based Racal and Miami- 

based Mugo have had a long relation- 
ship through Racal-Milgo owned 
50/50 whereby Racal-Milgo had mar- 
keting rights throughout the world 
except North America for Milgo 
products. NOw Racal has full control 
of MUgo manufacturing as well. 
Previously Racal had only one manu- 
facturing plant in the USA, that of 
the wholly-owned subsidiary Racal 

hardened wrong-doer. The "honest' 
citizen is not averse to a little fiddling, 
especially against authority, ¡f he 
thinks he can get away with it. 

A £18 million development con- 
tract for a prototype automated 
ticket inspection and barrier control 
system for British Rail has just.been 
awarded to EMI Electronics with 
GEC-Elliott Automation as sub- 
contractors. The idea is dressed up 
as a help to passengers, saving time 
queuing up at ticket offices and at 
platform entrances and "allowing 
staff to provide a better service". 

established ¡n Europe but compara- 
tively new to British set manu- 
facturers. lt ¡s a fast warm-up tube 
with an in-line gun assembly and 
vertical striped phosphors which give 
superior colour registration. Major 
British set manufacturers have al- 
ready adopted the Mullard solution 
and tubes and neckwear are already 
in quantity production at Mullard 
plants in the UK. 

Mullard is also pressing on with 
Teletext components including dedi- 
cated i.c.s and remote control i.c.s 
for TV receivers. Samples of the 

LOOKING ABROAD 
Unstoppable Raca!, after three 

months of cliff-hanging negotiations, 
finally won the battle for control of 
the MUgo Corporation. This single 
move has not only immensely in- 

creased Racal's stake in data corn- 

DISHONESTY 
DIVIDENDS 

The dividends coming to the 
electronics industry through criminal 
activities continue to Increase as 
crime itself increases. And the 
dividends come not only from trying 
to counter the activities of the 

RESURGENCE 
After what seems like years ¡n the 

doldrums, TV sales are showing an 
upturn, much to the delight of 
dealers, set manufacturers and the 
big component. suppliers. Colour 
TV deliveries last January were up 
30 per cent on the January 1976 
figure. 

Muflard is currently promoting the 
2OAX colour tube, already well- 

w 
1hi '1)11 

ft 

Plessey and Marconi who are also 
expected to compete. For this pro- 
gramme the US authorities have 
waived the "Buy American" clause 
and will accept bids from the UK on 
equal terms. 

Racal has teamed up with RCA 
Government Communications Sys- 
tems at Camden, New- Jersey, as a 
support company adding expertise 
on electronic counter-measures to 
Racals proven performance on de- 
sign, manufacture and delivery-on- 
time of tactical manpacks. Racal, 
however, will be the lead company of 
the two and, if the design contract is 
won, it could lead to huge manu- 
facturing follow-on which will dwarf 
any of Racals previous success 
stories. 

lt seems likely that Racal would 
have been bidding whether or not the 
Mugo deal had materialised but now 
with a strengthened American base 
and a tie-in with RCA, Racal clearly 
has a strengthened position. 

not so petty. Perhaps it could only 
have happened ¡n America but 
WOR, one of New York's broadcast 
stations, suffered the loss of 20,000 
ft of above-ground copper wire 
earth radiais from the aerial system. 
It seems incredible that such a 
quantity could be lifted without 
attracting attention and one wonders 
whether the thieves (there surely 
must have been more than one) sold 
it as having "fallen off the back of a 
lorry". 

The dividend in this case didn't 
come to the electronics industry but 
to the ironmongery business because 
the whole lot was replaced by best 
quaUty galvanised steel barbed wire, 
much more difficult to handle by 
would-be pilferers and, apparently, 
without noticeably adverse effect on 
radiation efficiency. 
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TV AERIAL 

In BP 1 458 006, Maxview Aerials 
Limited, of King's Lynn, Norfolk, 
discloses and claims the fine de- 
tails of some improvements in 
aerial construction for TV recep- 
tion. 

The patent recapitulates on the 
standard techniques adopted, e.g. 
whereby a folded dipole is placed 
close to a ilnear-passive resonator 
to make the combined assembly 
resonant over a wider range of fre- 
quencies. The dipole-resonator 
combination is of course usually 
located between a reflector and 
sequence of directors. 

The new patent claims are two- 
fold. First, it is proposed that the 
folded dipole be formed as an 
isosceles triangle (Fig. 1) with a 
base formed from the two end sec- 
lions of the folded rod conductor, 
merging into two equal sides. This 
triangular dipole is arranged in a 
plane parallel to the plane of a 
resonator member, and within the 
angle defined between two reflec- 
tors. 

The base of the isosceles 
triangle is approximately equal to 
half the wavelength of the signal to 
be received, and the included angle 
between the equal sides is about 

900. - 

The second aspect of the inven- 

for two forward passive member4 
immediately ahead of the reson- 
ator, and twenty director elements 
mounted in a series ahead of the 
three members. 

Size and spacing details are 
given for three specific types of 
aerial: one for reception in Group 
A (channels 21-34); one-for re-. 
ception in Group B (39-51) and 
one for reception in Groups CID 
49-68). lt is claimed that the use 
of the isosceles triangle dIpole 
in combination with passive mem- 
bers constructed and spaced 
exactly as described provides a 
useful increase in gain or band- 
width or both, in comparIson to a 
similar aerial using a conventional 
folded dipole. 

Also claimed is flatter impe- 
dance of the dipole over a wider 
band width. 

MAGNETS BP 1457145 

In BP 1 457 145, Hitachi of Tokyo 
list most of the known permanent 
magnet alloys consisting of rare 
earth elements. Also discussed are 
their advantages (ability to pro- 
duce an intense magnetic field 
from a light-weight, small-sized 
magnet) and their disadvantages 
(tendency of the magnetic charac- 

They now claim to have Im- 

proved the temperature-dependent 
characteristics of a powerful per- 
manent magnet alloy by substitut- 
ing part of the light rare earth 
elements in the alloy with heavy 
rare earth elements. The light rare 
earth element exhibiting the best 
permanent magnetic properties is 
samarium, which is often alloyed 
with cobalt. 

According to the invention, it is 
beneficial if some of the samarium 
is substituted by the heavy rare 
earth elements, Ho, Er, Dy and Tb. 
Following such substitution, the re-- 

versible magnetisation temperature 
coefficient becomes lower than 
0.03% in the temperature range 
from -50°C to +100°C. Other 
substitutions, for instance by Ce or 
Ce mischmetall, provide similarly 
beneficial results, at less cost. 
Indeed, good results are claimed 
up to 200°C. 

Chemical details for the prepara- 
tion of various specific magnetic 
mixes are given. For instance, a 
useful alloy consisting of 3275% 
Sm, 399% Ho and 6326% Co is 
prepared by arc melting and crush- 
ing to a fine powder under a pres- 
sure of 10 tons/centimetre3 in an 
intense magnetic field. Further 
sintering and cooling produces a 
magnetic material with impressive 
characteristics and resistance to 
temperature effects. 

E7ULV!7000 

I I 

ing a race track. 

Copies of Patents can be obtained from the Patent Office Saies, St. Mary Cray, Orpington, Reni Price 95p each 
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i tion constitutes detailed data on 
the sie and spacing to be adopted 

BP i 4° 

teristics to change with tempera 
ture). 

IN BRIEF 

BP 1 459 235-Matsushita Electric 
Industrial Co Ltd: Switching Circuit. 
Contains full circuit details for a 
touch switch giving mains control. 
Touching the switch alters the 
amplitude (rather than the fre- 
quency) of an oscillator output. 
The amplitude changes are detec- 
ted and used as trigger pulses to 
govern the main control switch. 

BP 1 460 003-EMI Ltd: Television 
Game Apparatus. A modification of 
the now familiar TV game. In a 
race, there is penalty override of 
the operator manual control. For 
instance, a blip on the. screen 
depicting a car has its movement 
slowed down beyond the operator's 
control if it leaves an area depict- 
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L 12 I 

THIS ¡S a design for lighting a porch 
light from outside by using the 

bell push. This is particularly Useful 
for when one is trying to find the 
keyhole in the dark. After a preset 
time the light switches off. 

The porch light is lit from outside 
by pressing S2 which also rings the 
bell and LP! lights lowering the 

Eig.1 

1 

resistance of the l.d.r. RS which in 
turn causes TR!/TR2 to turn on and 
hence the relay. 

With RLAI contacts closed the 
porch light comes on for a period 
determined by C2. 

R6 acts as an effective short to 
TR2 b/c during the day so preventing 
the porch light being switched on. 

VR1 varies the holding time of the 
relay between about 025-2 minutes. 

LPI and R5 should be juxtaposed 
.and contained in a sealed, opaque 
plastic tube. 

R.N. Johnson, 
Coulsdon, 

Surrey. 

BArBS 
¡VEUT 

o- 

'_VrXJÖ.VLVL1 BELL 

- - TRANSEUaVER 

¡OSEE 
25V 

Dl 
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/ 

¡2V 33kO 
RS 

j 
R3 RB 

TR2 
2W 

RBI 2OO(2 
R2 82kO 
A A 

_.;-. 
¡OO»F 

(5 
EGRCH 

01 BELL 
PUSH 

o 
S? 

e 

OPER 

IGHT LIGHT LATCH 

A selection of readers 
original circuit Ideas. It 
should be emphasised 
that these designs have 
not been proven by us. 
They will at any rate 
stimulate further thought. 

Why not submit your 
idea? Any idea published 
will be awarded payment 
according to its merits. 

Articles submitted for 
publication should con- 
form to the usual prac- 
tices of this journal, e.g. 
with regard to abbrevia- 
lions and circuit symbols. 
Diagrams should be on 
separate sheets, not in- 
serted in the text. 

Each idea submitted 
must be accompanied by 
a declaration to the effect 
that it Is the original work 
of the undersTgned. and 
that lt has not been 
accepted for publication 
elsewhere. 
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work on a d.c. supply, but of course around 200 ohms when cold, rising A. J. V. and J. M. Yeomans, 
the warbling effect will be lost, to about 500 ohms after approxi- Banstead, 

To alter the volume, a shunt is mately 10-20 seconds. Surrey. 
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-. 
I' ig 

To TELEPIOE LIRE ROTE: THIS CIRCUIT RUST NOT 0E CORRECTED TO TUE POST OFFICE TELEPIOE SYSTEM s_-_.___________, 

MANY of the surplus telephones 
available through the second- 

hand market are sold without bells. 

The circuit in Fig. i will produce 
a "warbling ring" rather like a 
Trimphone, and can directly replace 
a conventional telephone bell, there- 
fore being suitable for both these 
phones, and for situations where a 
different ringing sound is required 
to differentiate between an internal 
or Post Office telephone system. 

The bell ringing current which 
alternates at about 17-25Hz, is 
halfwave rectified by Dl and then 
supplied to a simple oscillator 
formed by TRi, C2, C3, R3 and TI. 
This in turn drives a telephone ear- 
piece (not the same one as in the 
handset). The oscillator is thus 
modulated at the ringing current 
frequency, producing the warbling 
tone. The oscillator circuit will also 

placed across the oscillator, the in- 
dividual shunts being selected by 
switch Si.. if the shunt selected is 
LP1 with R2, the bulb will take a 
few seconds to warm up, and so its 
resistance will slowly nse, giving a 
crescendo effect. The component 
values are not very critical, but 
some experimentation may be 
needed for optimum results. 

The following points may be use- 
ful: Tl is a transistor radio type 
output transformer, tuned by C3, 
and so the frequency of oscillation 
may be adjusted by altering the 
value of C3. A frequency of around 
2kHz is most suitable, as bot'h the 
earpiece and ear are most sensitive 
at about this frequency. The con- 
nections to one side of the trans- 
former may need reversing to pro- 
duce oscillation. The combined re- 
sistance of R2 and LP1 should be 

If an extension warbler is re- 
quired, it will probably be necessary 
to include Cl, and possibly also add 
series or parallel resistors to the cir- 
cuit, so that both ring equally loud. 
Extension bells are usually con- 
nected in series to overcome this 
problem. 

The changeover cradle switch can 
be replaced by a "make only" 
switch, with the ringer permanently 
connected across the line, provided 
that the line polarity during speech 
is always such as to bias the oscil- 
lator off. In this case the diode Dl 
must be omitted, and if d.c. is used 
for ringing a polarity reversal will 
turn the ringer off. 

This Circuit may not be connected 
to the Post Office telephone net- 
work, and should only be zsed On 
private systems. 

"TRIMPHONE" WARBLER 
INSIDE TELEPHONE ADTIONAL CIRCUITRY 

UPID ODUN, 

CRADLE swurcHi 
I 

o I I V I - 
25F 

I 

'3;:' 

AL IC, 
3300 

I 
C? 

CONTACTS OOnF. I 
IOOnF' 

TOREST 
- Ov 

TELEPHONE 

I CIRCUIT OFF DY 

dADI 
SOFT 

IN40C2 
T 

SWITCH 

JLT0DOWN 

SEE TEXT 

BC IOU 

I 

OLI 

TELEPHONE 

EAR PIE C E 

a variant of the invertor of the P.E. 
Scorpio electronic ignition system. 

The transformer primary is bifilar 
wound on a television e.h.t. trans- 
former core, as in the original 
Fluorescent Light Invertor. The two 
8 turn coils are wound first, and then 
covered by à layer of insulating tape. 
Next, the feedback coils are wound 
on top, and covered with tape. The 
beginning of each winding in Fig. I 

is indicated by a spot. 

TRI 
FEEDBACK TR2 I + 15V 

PART TI) 

3 TURNS 

Fig.1 + T__1L 
0C35 

O15UF 

22Û 

Potentiometer VRI determines the tors simply by changing the polarity 
output power. This circuit can of the supply and capacitor Cl. 
accommodate npiz or pnp transis- I. P. Kemp, Cowley, Oxford. 

FLUORESCENT LIGHT IN VER TOR 

THE Fluorescent Light- Invertor of 
P.E. July, 1976, incorporates no 

forward biasing for the transistors. 

ITI I found this circuit reluctant to 
oscillate, and so produced an invertor 
with forward biasing, which oscillated Ik L1°°ii°°T°°.'I readily (see Fig. 1), the circuit being 12 
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THE circuit in Fig. i provides a day 
of the week reading for digital 

D 1Th 

' : / 4__j._. )cB_____I__._______. d3 

clocks using three seven segment 
displays, and minimal circuitry. c3 
Although seven segment displays do 

f3 

readable. 
b <' 

& 

not lend themselves to alphabetic 
display, the symbols produced are ____ gI 

The circuit requires one pulse per 

only is available, this can be divided / H d> 
: 

: 24 hours, but if one pulse per hour 12 

down using a 7492 (divide by twelve), 

7473 (diide by two). 
/ I and the unused half of the second 

The first half of the circuit consists 
b) 

of three JK flip-flops, being a counter B-J 
which counts from ito 7, resetting to 

' / J/ 
i again. This is decoded for the seven 
segment displays by the second part 
of the circuit. In order to keep costs 

j 

/ 5 a ,. i I&)j d2939 low, only NAND and INvERT gates are g 
used. _____________________ 

The actual type of display and I 

associated drive circuitry will depend I 

upon the existing design of the clock. JI a-If 
H. Pyman, Romford, Essex. I. _____________________ ____________________ +vE 11,2 

ifti 

SEVEN 

SEGMENT 

WEEKDAYS 

COUNTER DECODER 

Metac-Electronics and Time Centre 
. 

j DAVENTRY 
I I 

UXBRIDGE 
j 

67 High Street 3 INc New Arcade, - Danentry, Norlhants High Street, Uxbridge, 
Tel. (032-721 76645 Mlddo. Tel. (0895) 56961 

Complote sot of sonsicoeductors £2.30, Nigh quality glace fibre p.c.b. £1 
I POSTAGE AND PACKING lOp per order. Ordern over £5 post treo. All devIces ara top 

Lgrade, braed new and to lull manufacturer's spec. We do cot sell seconds or rejada. 
Sand SAE. for our dota shoot and price list. 
Pria.. do cot Includ. VA1'-.dd 9% to Itens. ns.,k.d°, cod 124% to cil others 

DAVIAN ELECTRON ICS (MAIL ORDER ONLY) 

13 Deepdale Avenue, Royton, Odham OL26XD 

 Choice of Bright Orange 12 Hour Display, or 
Soft Green 24 Hour Display 24 Hour Alarm 
lo Minute Repetition Alarm Set Indicator 
Accurate Silent Timekeeping British Designed 

and Built 

SAME DAY DISPATCH orders received before 
2 pm are posted same day 

£12 .99 + £104 VAT 

Cash. Cheque or Postal Order or lt you wish to use Barclaycard or 
Access, simply quote name, address and card number when ordering 

Designer approved 

- 
STEREO 
TUNER 

Complete set of semiconductors £499 
Muliard LP1186 tuner head £775 
High quality glass fibre P.C.B. £2 45 

ORION STEREO AMPLIFIER 
Complete set of semiconductors £940 
High quality glass fibre P.C.B. £299 
Both lb. abon. PCBn ara printad Witt. Componant location. 

PE DIGITAL VOLTMETER 
ZNA116 *6.00 with circúits and data 
ComptaI. cet of ail .mlConducton. for 1h. PE. GyM incloding £20 .50* IC.'.. Iraflalatora, dioda.. displays, r.00tato,, atC. 
Sat et two prelacelonal grad. gP... fibra PCe.'. print.d with £3 .40* 
Component locations 
Complota cat 01 resIster.. oct. attenuator resistor. £1 00* 
Comptai, aal et Capacitor. md. 22000F power supply £1 .60* 
1N424 £1. ZN423 £1. 1N7441' £115, 18M05 rygulotor' asp. 
SEVEN SEGMENT DISPLAYS: DLTO1 1+1-11 £115, 0L707 10-91 £115. 
TEXAS P.C. SOCI<ETS: 14 pIn 25p, ie pin 3Op'. 24 pin Isp low profIle. 

FERRANTI SEMICONDUCTORS-WE ARE THE EXPERTS! 
92V t.ners tsp 9FS9 lIp ZT0I57 lip ZTX2II tsp MOT050LA 
All typos M54A till 11X108 Ip 20X320 lip spegs £1.14 
BC4ISP lip 25170 tOp ZTX100 lip ZTX384 lip opiyj 
BFS6O lip ZSI7B SIp 20X212 15p ZTX4XX lip MC13IOP ti-is 
BFS61 tip ZS271' DP Z752i3 lip 010550 tsp UCIXS7PO LI-05 
SF597 lip tIXA2O lop 01X274 lip ZTX4IX3 iP 5N7i66Ot. lip 
We can suppiy any FERRANTI semiconductor device. SAE. for quotation. 
ZN1O34E* £1.40, 1N1040E universal counf/dlspluy IC.. with dote £150 

PE TV SOUND SEPARATOR 
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etc.-WlImslow 26213. 
Accens and Barcia ycath orde's accepted by phone 

459 

Complete kits in stock for Radford Studio 90, Radford 
Monitor 180, Radford Studio 270, Radford StudIo 360, 
Hi-Fi Answers Monitor (Rogers), Hi-Fi News Nd Com- 
promise (Frisby), Hi-Fi News State of the Art, Wireless 
World Transmission Line (Bailey), Practical Hi-Fi and 
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle 
(Giles), Popular Hi-Fi (Colloms), etc. 
On dem. Answers Monitor, State of Art, etc. 
Construction leaflets for Radford, Kef, Jordan Watts, 
Tannoy, Hi-Fi Answers Monitor, free on request. 
P.A. amplifiers, microphones, etc., by. Shure, Linear, 
Eagle, Beyer, AKG, etc. 
FREE with orders over £1O-'Hi-Fi Loudspeaker 

Send stamp for free 38 page booklet Choosing a 
Speker 

ALL UNITS GUARANTEED NEW AND PERFECT 
Carriage and Insurance: Speakers up to 12m 60p: 
t2n £1: 15m £175: 18m £250. Kits £1 each (2 per 
pair). Tweeters and Crossovers 33p each. 

WILMSLOW 
AUDIO 

Dept PE 
Loudspeakers, mall order and export: 

Swan Works, Bank Square, WIImsIow. 
HI-Fl, Radio and TV: Swift of WIImsIow, 

5 Swan Street, WIImsIow, cheshire. 
PA. Hi-Fi and Accessories: WIImsIow 

Audio, 10 Swan Street, Wflmsiow, 
cheshire. 

Telephone: Loudspeakers. mau order and 
export-WiImsIow 29599; Hi-FI. Radio, 

EMI Sin mid range £3'SO Lowther PM6 £3200 
Elac 59RM 109 (15 Ohm), 59RM114 (8 Ohm) £350 Lowther PM6 Mk I £3500 
Elac 6+19 d/cOne. roll surr., 6 ohm £3.95 Lowther PM7 (4800 
Elac lOin 10RM239. 8 ohm £395 Peerless KO100T 4 orO Ohm £825 Eagle FR4 £675 Peerless DTIOHFC 8 ohm £9.50 
Eagle FR65 £11.95 Peerless KO4OMRF 8 Ohm £1050 
Eagle FR8 £1495 Peerless MT225HCF 8 Ohm £375 
Eagle FR10 . 

Eagle HT1S c.so Richard Allan HP8B £1250 
(agie H121 coso Richard Allan LPOB £8.50 
Eagle MHT1O £529 Richard Allan DT2O £6.29 
Eagle FF28 Mullicell. horn £750 Richard Allan CN8280 £1695 

Fane Pop 15. 16 Ohm £5.75 Richard Allan CN820 £315 

Fane Pop 33T. 8 or 16 ohm Richard Allan Super Disco 80W 12m £1795 

Fane Pop 50. 8 or 16 Ohm £12.50 
Richard Allan COIS 15m bass £2680 

Fane Pop 55, nor 16 Ohm £16.09 Richard Allan Super Disco lOin 50 watt £1325 

Fane Pop 60, 8 or 16 Ohm £1995 Richard Allan Super Disco Ois 50 watt £1295 

Fana Pop 70, 8 or 16 ohm £21.75 RadtOrd BD25 £2695 

Fane Pop 100, 6 or 16 ohm £3395 Radlord MD9 £1295 

Fane Crescendo 12, 6 or 16 ohm £4295 Rudlord MD6 £1799 

Fane Crescendo S2BL. 8 or 16 Ohm £4495 RadtOrd TD3 £025 

Fane Crescendo 15/lOCA, n or 16 ohm £5495 
RudtOrd Cross Oser Network £1695 

Fane Crescendo 15/125, 8 or 16 ohm £64.95 TannOy lOin Monitor HPD £7875 

¡n our showrooms: 
Akal. Armstrong. BOwers & Wilkins. Castle, Celestion, 
Chartweli, Duiesford, Dual, IMF RAM. JR. Formula 4. 
Kot. Leak, Line Sondek. Neal. Ortolon. Pickering. 
Pioneer, Radiord. Richard Allan. Rotai, Sansui. 
Stanton. Tundberg, Trio, Videotone, Wharfedale, 
etc-ask tor our Hi-Fi discount price list. 

THIS MONTH'S SPECIALSI iCarr. £250) 
Rotai RA312 £6600 
Sansui 331 £10900 
Trio KR2600 £109.00 
Videotone Minimux Il £46.95 
Sansui SC2000/2002 £145.00 
Pioneer 0TF2121 £138.00 
fold RX1S2II £91' 00 
We stock the complete RadfOrd range of amplifiers. 
preamplifIers, power amplifiers, tuners. etc.. and 
also Radlord Audio Laboratory equiprnenl. low 
distortion oscillator, distortion measuring set, audio 
noise meter. etc. 

ALL PRICES INCLUDE VAT 
(PRICES CORRECT AT 9/3/77) 

Baker Auditorium 15m 8 or 15 Ohm £2575 Goodmans Audiom 2008 Ohm £1495 Helme XLI< 40. pair £3150 

Castle IRS/DO 4 or 8 ohm g.g5 000dmans AxIom 4028 or 15 ohm . £22oo Keikit I pair £5950 

Celestion 012M 8 or 15 ohm £1295 Goodmans Twlnaxlom 8,8 or 15 ohm £1060 Keikit Ill each £5600 

Celestion G1OH 8 or 15 Ohm £1595 Goodmans 8P 80,15 ohm £650 Peerless 1060 pair £6150 
Ceiestion 012/50815 ohm £1600 Goodmass lOP 80,15 ohm £695 Peerless 1070 eaCh £5495 
Celestion G12/5OTC 80,15 Ohm £2000 Goodmans lOP 80,15 ohm £1650 Peerless 1120 eaCh £6150 
CelestlOn 012/50 2236 s/cone £1800 Goodmasi I2PG 8O1S ohm - £17.75 Peerless 2050 pair £43.95 
Celestion 012/50 2239 s/cone, alum, dome £1850 Goodmans 12P0 80,15 ohm £1075 Peerless 2060 pair £5850 
Celestion 015C Bor 15 ohm £2695 Goodmass 12AX 8 or 15 ohm £4400 Richard Allan Twin assembly each £13'lh 
Celestlon G18C Boris Ohm £3995 Goodmass 1SAX 8 or 15 ohm £4900 RIchard Allan Tr/pie 8 each £20.75 
Celestion HF1300 80,15 ohm £750 Goodmass 1SP Bo, 15 ohm £24.00 Richard Allan Triple 12 eaCh £2595 
Celestion HF2000 8 ohm £955 Goodmans 18P Oor 15 ohm £39-95 Richard Allan Super Triple each £2954 
Ceiestlon MHI000 80,15 ohm £13.50 Goodmans Hitan 750P £16.95 Richard Alias RA8 Kil pair £3700 
Coles 4001G £590 Goodmass Sin midrange 8 ohm £425 Richard Allan RAB2 Kit pair £5940 
Coles 4001K £5.90 Jordan Watts Module, 4.8 or 15 Ohm £1625 Richard Allan RA82L Kit pair £6570 
DeCca London ribbon horn £3150 Kai T27 £854 Whartedale Denton 2XP kit pair £2325 
Decca London CO/bOO/I crossover £895 Kei T15 £1075 Whartedale LmntOn 3XP kit pair £3425 
Decca 0K30 rrbbon horn £2050 Kni 8110 £1095 Whartedaln Glendale 3XP kit pair £4950 
Decca CO/i/I crossover (0K30) £475 Kai 8200 £1195 
EMI 14x9in bass 8 ohms, 14A770 £1495 Kai 8139 £2495 HI-Fl 
EMI BXSin, 10w, d/cone, roll sur,. £3.95 Kai DHO £2.75 

EMI 61m d/cone. roil surr.. B ohm £395 Kai 0H12 £725 ON DEIVIONSTRATION 
EMI OIs roll sur,, bass £675 Kei 0H13 SP1O15 or SP1O17 £495 

THE Firm for 
SPEAKERS 

SPEAKERS - - Fane Crescendo 18,8 or 16 ohm 

aher Group 25, 3, 8 or 15 Ohm £1300 Fane 910 Mli Il horn 

Baker Group 35, 3, 8 or 15 ohm £1450 Fane 020 Mk Il horn 
Fane HPX1 crossover 200W Baker Group 50/128 or 15 ohm £2100 
Fane 13X Bin, 15w dual cose Baker Group 50)158 or 15 Ohm 

Baker Deluxe 124.0 or 15 Ohm 
£2575 
£1750 Fane 8011 Bin d/c. roll sLrr. 

Baker Major 3. 0 or 15 Ohm £1500 Gauss 12m 

Baker Superb O or 15 ohm £2250 Gauss iSis 
Baker Regent 121x8 or 15 ohm £12.50 Gauss lOin 
Baker Auditorium 12mo or 15 ohm £2100 Goodmaes Axent 100 

speakers! 
Tennoy 121e Monitor HPD £0500 
Tannoy Thin Moxitor HPD £99,00 

SPEAKER KITS 
£250 Baker Major Module 3. 8 or 15 ohm euch £1900 
£550 Fane Mode One Mli 1115W each £10.35 
£950 Fane 040 Disco (lt each £1995 

£11500 000dmans DIN 204 oro ohm each £1575 
£13900 GOOdmans MeZZO Twin Kit pair £5195 
£16500 Helme XLK 30 pair £2195 

£9.50 Helme XIX gs pair £2675 

WILMSLOW AUDIO 
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4,c 

408 Sharrowvale Road, Sheffield, Sil 8ZP 
j 

Bramhall, Stockport, Cheshire SK7 1LY j 

THE 9'EN DOOR TO QUALITY 
THE COVER 4th ISSUE INCLUDES NEW METERS 144 pages IS BLACK & 
WHITE as weil as new switches and items from advanced opto- 

- electronics to humble (but essential) washers. Many 
things listed are very difficult to obtain elsewhere The 40p companys own computer is programmed to expedite 

S discounts continue on many purchases; nc. refund Access and Barclaycard orders are accepted. 

delivery and maintain customer satisfaction. Attractive post paid 

voucher SEMI-CONDUCTORS COMPONENTS ACCESSORIES, ETC. 
* FREE POSTAGE on all c.w.o. mall orders over £2 list value (exCludIng worth 4Op 
vAT) In u.k. lt under, add 15p handling Charge. 

Al! cOmmufl*CJliOfl. lo HnA Ohio.. Dop?. pos, a st. JUDOS ROAD, 
HNOLEI9ELO OREEN. 100AM. SUNSET TWIN GlIB. Phon. EQMIn 2003 
T,!., 204415. 5104W 9-5 X d011! Np,,, S.l.. 

\\ 
Cata109' ELECTRÖVKLUE LTD 

NORTHERN aNARCO: MO So,n.g. Lan.. son.u., M.nol,..I., MIN IRA. 
PhOno XI-432 4445. Up,,,, 9-SW pa: I pIn Sol. 

_____________________I- _________ 

OUR FREE CATALOGUE LIST SAE 
OANUFACTURERS EXCESS STOCKS OIL SOCKETS PROFESSIONAL QUALITY 10-365PF TUNER.SIYGI.E GAYO FOR BLACK PLASTIC CASES 42sxxx. 

PURCHASED.DISCOUNTS 10% OF Sptn,l4ptn & l6pix ALL 12p ex MED/SHORT WAVE,XTAL SET etc ci. 80x60 5OplSOx75 6Sp*99x 

100 sp, 15% OFF 1000 up.,.. SOLSERCONS 100 49p. 1000 £395 
SET3/IF CANS 455/470KHZ TOKO £1 120 70p,OESOLSER BRAIS DSp 

PLAIN PAK STRIP 
Patents applied for 

The easiest way to make p/c boards 
without etching. Plain PAK STRIP Is a very thin, 
flexible p/c board with a self adhesive backing. Cut 
out shapes with scissors or-lay e sheet on to 
paxolin-mark out design with a pencil-cut and lift 
unwanted copper sections with a scalpel or sharp 
model knife. Its so easy you can make a p/c board 
in minutes. 6m x 4m sheet of plain Paxolin, lOp. 
6m X 4m PAK strip 39p inc. VAT, postage and 
instructions. S.A.E. for details or ask your local 
retal le r. 

Print-A-Kit Electronic Supplies 

PE JOANNA 
ELECTRONIC PIANO 

ALL PARTS CAN BE 
SUPPLIED 

- 

L, Keyboard. KeyswitCh. P.0 S.s. 
p- 

Resistors. Capacitors, Cabinets 
Hardware, semiconductors. 

Complete kits or easy Stages 

Send S.A.E.(fOr details 

Clef Products 
31 Mountfield Road 

BRIGHT DL707 CON ANODE A CA3046 54p 5N72741 u 741 
DL7OI CON CATH. 0.3" 11* ICL8038 SEgen £4 ° SN76660 IF 74p 
DL747 06JUN50 CA £1.25" LM300H £1 SN78R11 IF £1 

DIGITAL CLOCK IC 51224 £4" LM3O1A DID 8 33p TBASOO 5W AP 84 p 

ZENOM STROBE TUBES £4 & £7" L44309K SV reg £2 O TBA81O 7H AP 94p 
LM30911 T05 con £1" ZN414 Rodio £1.19 

FiE [J LE (] Q p 124308 7OVUeOPA 13" NEW 1468/69 £4 

RED LEDS 209 STYLE 0.125" C FIlO S TTL ' 

OR 0.2 DIA. NO CLIP lop" 
4000 14p° 7400 i2p 7490 39p" 

TIL209 RED LED H CLIP 02p 4001 lSp 7401 03p" 7491 7Sp BIG 0.2 RED LED & " 14p0 4002 i6p" 7402 ISp" 7492/93 45p" 
GREEN OR ORANGE LEDO 281 4007 lNp° 7404 19p 7495/96 72p ORPI2 54p"2N5777/OCP71 i' 4009 SOp" 7408/10 iSp' 74100 £1.25" 

- 4011 l6p" 7413 29p 74107 32p 

4049 SOp° 7441 71p' 74123 69p" THE GREAT 
AMPUS 

- 4069 2SF" 7442 72p" 74141 74p' 

4012 l?p' 7440 OSp* 74121 29p' 

BRITISH 
4501 26p° 7447 79p 74145 85p" DISTRIBUTOR 
45111165" 7470/72 27p° 74147 £2.50" 
4528 £1" 7473/74 lip' 74051 75p' 

INDUSTRIAL,EDUCATIONAL.TRADEI 4543 £2" 7475/36 OSp" 74154 £1.40" 
N EOHT SUPPLIED,SEND FOR 4553 15" 7486 35p 74198 £1.50" 

BC212J3/4a/il2p 2N3G53 l7p' 
0CY70/l/2 DSp" 2N3055 90R 33p" 
BDO31/132eo 36p' 2N3055 1i5045p" 
BFY5O/51 iSp' 2N3614 T03 £1' 
BFY52/53 iNp 2N3702/3/4 lop 
BSX l9/2O/2129p 2N3705/6/7 Op 
BZYRR ZENEN lOp 293708/9 Op 
COO6D SCR SAp' 293710/11 iSp 
922955 T03 SOp° 293819 823el7p 
'1JE2955 R9p' 2N3R20 PFET4Op 
MJE3055 65p' 2N3904/5/6 15p 
0081/91 5p 295457 PET 32p 
T1P29 & 30 4Op* BRIDGE1A5O 2Op" 

BARGAIN PAKS FULL SPEC 10e,, 
PAK A: 01 RED LEDO lull opec £1" 
P4K B:5741C 8 PIN OP AMP £10 
P4K C:4 293055 10' D 12 BC1OR £1" 
P4K E: Dl BC182 £1 F 11 2N3704 Kl 
P4K G: 7 BFY51 £1' H 8 2N3819 £1 
P4K J: 6 2N3053 £1" K 40,,DN914 £1 
PAK 8: 3 T099 3055 £1'N 25 0A9111 
Pull P: 20 PLASTIC BC1O9 TYPEUpnKD 

AUDIBLE WARNING BLEEPER 
12V35mA £1,2010 off Ei' 
CAPACITORS 22pf - .ol Sp 
ELECTROLYTIC IN 10 & 25V 
1/2/10/SO/lOO 7p 50V lOp 
200/500 lOp.0000/25 2Op 

POTENTIOMETERS AB etC2Op 
PRESETS Np WRESISTORS 2p 
REATSINKS T05 or 18 7p 
T03 i6p.T03 4"finned SOp 
DIN:PLUGS oli 15p.Sock lOp 
SRITCRES SPST 2Op opAs 29p 

GAS DETECTOR TOO 3ORetcC4 

vero 
VERO 0,1 PITCR COPPERCLAD 
2"x5' 4Op" 31x5' 4Sp' 2x3"36p' 3l'x3' HOp' 
31x17" £2 FACE CUTTER RSp° 
OIL BREADBOARD 2x4" £1 or 6x4' K2.YERO PINS 36 lOp° 

sr'NORMALLY 

2 HOURS r 
ON EX-STOCS ITEMS 

L_J. 

SEVEN SEGMENT LEO DISPLAYS 

TOP DISCOUNTS. 
INTEGRATED CRCUflS 
555 TIMER 34p* 
556 2 555 gOp 
703 EF/IP AMP 29p 
709 TOAS or DIL26p 
710 DIL14 35p 
723 Reguintor 44p 
741 OIL Spin 21p 
741 OIL l4pin Olp 
741 TOSE 33P- 
747 DUAL 741 SAp° 
748 OIL 8 pIn 32p 
7805 5V1A+reg1.35 
7812 & 7815e,i.40n 
76013 6W AP £1.50 
AY51224 CLOCK £4 

LM380(60?65) £1 
1.5381 Preump £2 
LM3900 4SOPA 53p 
MC1303 2SPre 2 
MC131O ntereo2 
MC1312P SQ £170 
MCD33S 75p 
6C1339 PreumpE2 
MTC4000B W 72p 
MPC6030 £1 
55536 FETOPA £2 
5E540 or 550 £2H 
NE555 TISER 34pR 
NES5U 2u555 SSp* 
NE560/1/2/5/6/713 

NEW ¿0W PRICES. 
TRANSISTORS AND DIODES 
¿NS BUSH SET Sp .. TIP3S/32. SOp' 
HATCHING Sop P," TIP3SC32C68p' 
AC527/8 176 SOp TIP4S/42o. 66pR 
ADS8S/162 e.36p' TIP41C42C'Ei.5O 
BC1O7 8p' TIP2955 69p' 
BCSO7R l3p T1P3055 6Sp' 
SC1O8 8p' TIS4D U.TF 26p 
BC1O8B or C iSp' 1N9S4/4148 4p 
BC1S9 Ep' 154001/2 4p 
BCSO9B or C l2pR 1N4004 5p 
SCS47/8/9 8p 1N4007 7pR 
BC557/8/9 lip 25756/8 i4p 
9C167/8/9 l2p 1N2648 UJT 4Op' 
BC177/8/9 i6p 2N29O4/5pnp29p' 
BCS82/3/4o/IlOp 252926 ory lp 

Full spec devices 

liti-O en19 
PCB ETCH KIT 3 DTESED £2' 
ETCH RESIST PEN 2TIPS 75p' 
FEC ETCH PAK TUB 600gm £1' 
6x4 SRBP 45p*NYLON P/CU' 
SCR AND TRIACS BEbO 25p' 
TAC SA400V 50p'1A600V 6Bpn 
IASOV 37p'.CSO8D 4A400 6Op' 
TRIACS:SC146D 1OA400V £1' 
DISCO TRIAC 15A400V £2' 

IF1I1IJ 
ADD 12% TO ALL OTHER PRICES. 

_________ 

OR AS CURRENT VAT LEGISLATION 
WINDSORBERKS. S C.. GOVT DEPT 

SL4 illS BARCLAYCARD & ACCESS BY POST 
OR £5 MIN ON TELEPHONE ORDERS. 

ILI[IIPI]11I[Iuïi TEL.54525 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


'TRANSISTORS AND DIODES ' ' ELEKTOR KITS CS 

Mill 10 00556 I? E310 60 
, inciude .11 he compon.nrn deic, b.d in the originel inicie together with any additional Item. .peco.d in Av-1-0202 master tor 18 dii IX Mitt II 88557 13 E420 lIa .aesqoent Hilling Ltnh holomne 

genere 
OlA 105 IO AA133 IO BC557b II E43 120 aj, come complete wtth the EPS printed airtt boerdi.) tt5,5 pObitlhed nd.oit. bis pooe' .oppi.. en C3oe6 s,Ineteta, .nr.y 11 dii 70 AAl« IO 00558 toe E0900 .eo be prOatdsd or raq.st If not ineladed in the original dnatgr CA3O9OAO dacodan 14 dO OX w17 

AC12H 
30 
1I 

OCO5O 15e lIJO 
ALIO 

110 y souto Egi The Iodio oot potetege of rrs.ny domnhla TV ncela,,e rarely HI Fi. ThtI Proj ICtItO*e rngolator 10h 120 

ACO2I 11 
BCS500 
BCI3H 

21 
IS MJE340 

70 
IO 

tIte htgtt qa.Iity treremOjed F,M. bond eignet ro be te Into e dorrreerlo Hi FI etetem .................. 111P FH 145 d.I h Inpat NANO 16 dli 205 

ACI2I 1S BCVSh 27 MJE341 64 
VERSATILE LOGIC PlOIE osti A soaso eagment Atepiep IndleItne the logia ItIros of the TTL Cln0tt. mAst ...................................................................................... FH 241 doat 4 Inptt NANO IO dit SSO 

ACOTO 11 BCY70 22 MJE2OSS 100 
350p FZH 251 PlIed 2 inpot ANO 16 dli 415 

ACII7 1I BCV1I 22 MJE3O5S 110 
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rspÌ.ce with 1L74 opto moisrore to tire trIso oontraijed hI.nrenr baibe . ............................. 125p 4g Qoad opemp 10 dIt 1000 
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n dii 
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470 
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AFilO 
45 
25 

00032 
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10 
or 

0491 
OA200 

I 
IO 

vertatlore r the dnvejopmnnt timne at poe,otdfiIm. .............................................. SXp o.ioo 12V regatatOr 10220 125 

AFIlO 25 50135 20 0/202 lO 
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AFilO 2S 00136 50 0C28 75 
aPPIY ......................................................................................... i,sp LF354 BI rOt opsrrrp TOS 350 

dritT 25 00137 20 0C35 54 
005181110E dOTAL OETECTOH III) A t reeh.ppr oloh so an old problam which 11100. rIpiO end ,flflg 3 digIt DVM 1% 14 dii 53db 

AFilO 45 00130 44 OCAS li e Carate locstlon at naer emIt SOlai.. ............................................................ 
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130p 
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opemp 
opemp 
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BC2I2L Ile BPVSI IS 202520V 10 FtXED MMSA4IN TV dt.pl.y dItocs 25 dli 1200 

BC2t3L 12 8FY52 IS 202926G 1I C.rbon Pum o.tw 5% ElI 202 to 10 M ........................................ r MM72C14 005 tnlggeo 14 dO 250 

BC214L ioe ßpygp 75 202053 25 WIre Woond 25W 5% E2d ' 0.25 A to 210 0 .................................... 20 MM74C48 BCO to 7 sog lo dit 345 

oC237 I? SF501 SS 2N3054 50 Mdli flic 04W 0% ESO 41199 to loo K ...................................... 25 RG194TC A aelrcgo Ilton 1066 570 

002Cc 
'BC235 

IT 

I? 

0PW34 
60100 

000 
20 

2N3055 
2503391 

55 

IS 

AstIl Ocios 05w 2% EdO 10 R to t M ........................................ 
Wrre Woond 57W 5% £0 I RO 00 470 R 

I 
20 

SG30OIT 
SN74013N 

duel n.gollton 
sudloimp 

TOS 
15 dIt 

Srs 
150 

0C201 20 00101 30 2N3702 14 
...................................... 

hoei.r.nCc wine S oh.n.itnetro, netod at 2 C Ion 0w Indaoteno. high watt. 95mo Atone ,...,,.. 50(0, 
SN70t31N Sodio 04 411 115 

oCghp 20 80Y39 20 203704 15 t4egeltoctom po retors Co.ft101cnt. RostetooCo et 25*C soip miacn proomp to 411 105 

DCX? 20 BRYS6 SO 203705 15 15011 .................................... 20 110 .................................... 33 
SO42P micer 54 Oil 155 

BC3tT IS BSX2I 45 2N3738 21 4X7 .................................... 33 101O .................................... g 
STKO25 40db poosor IC 125 

00337 
0C338 

15 
IS 

BUlBO 
0Y103 
BVt27 

155 
20 
Io 

253010 
253020 

25 
45 

nA .................................... 33 47K 
Sob miniatore pIssat 05W E12 47 R to 2.2 M lite TI' pitohbo.nd ............................ 10 

510032 
TU1It 
1kA550A 

AodiO powon IC 
opImO 
rcgolllO soerIca p TOta 

500' 
loo 
ss OC367 

BC4O1 
Il 
SO OVOId 70 

2N3823 
252504 

SO 

II TAMOS CpOSSP TOS 155 

BCSO2 SO Ovili 135 253905 15 T8At2O miocn CIrCop 54 dIl IX 
BCS1H SO OVUlO 30 255357 50 T8AtT ir . to dit 520 

oCSll e5 BVO3O 5 253450 130 0EATSIS4KS SOLDER T8A231 dolt Iodio pro Imp la Oil 200° 

OChOA IT 0V00d 7 255405 50 ios .................................. 20 5 OOro 'SAVOIT ' 50 nog SOido 200g ...... 130 
TBOdOOSW codlo .snp IO qoil 205 

00547 
BCS47b 

5° 
14° 

BYISO 
0200 

IS 
SO 

255427 
00603 

32 
50 

10t3522o ............................ 35 SL PLATEO COPPER WIRE 
1B40105 
1CA730 

dio 
DC Colome 10 dit 

204° 
400 

BCS4O 12° 0301 50 00073 55 
SWITCHES 505w ............................... 

' 
OOjmtr TCA74O OC tone 10 OIL ASO 

BC540 12 0204 54 
ROTARY 22 SOimIn TCAO4C .0db 200' 

8C5400 127 E300 45 
1 p i 12 w y 54 MINIATURE 2 w0 451m TDAtO22 I g sill g IO dU 035 

Zeocn dodo 1W 23V 50 250V E24 Sorte. 20P 
2 polo 0 WSy 54 T000LE 
3 polo dwly 54 I polo bey 45 ENAMELLED COPPER WIRE 

IDAII9U TV .00nd 309* 

Zenon diode 400 tRW 27V to 47V 012 sont., lOp 4 pois 3 arey 54 I pole lwSy 45 d,Smoton pon 50 27. mOI 
10A2020 
UI12B 

IodIo 
1,110 Oontrol 

14 gAil 
IO OIl 

400° 
200 

LInge clock al Japanoso Tn.n.l.00r. SLIDE 2 pois i mey SS 14 cog .......... 30 UII3B romo te sollaS 4 dIl ItO 
2 polo 2 may 15 2 polo 2m.y 45 18 SOg .......... 35 30 carg .......... 

........ MINIATURE PUSH :: :: 
S Udk170 led dnio.r IO dit 220 

TTL . ......... 
I polo t way, non'Ietohiog ............ IS mgIl D3 

SNT4 SorIo. fl'L InI.g,.Iad CI,00itS 
255*9 .......... 45 X cog i Polo 1 cOY. I.tohing ................. 
24 sog 45 38 .09 WAldO nagolclol 103 252 

7400 15 7432 27 14Uò '35 
.......... 

I pole 2 wsy, lolohing ................ . .......... 45 40 ewg 
XR2206CP 
X62207CP 

Sanction gnnerolor iR dil 
14 dil 

000 
490 

7401 II 7439 21 7491 75 2 P00 2wIy, o Ohlng ................... 28.wg .......... 50 42 sog .......... 75 
VCO 

7402 
7403 

II 
IS 

7440 
7445 

15 
01 

7402 
7493 45 

4 pos I way. O 'IC g .............. 
CO EIS ROCREO I 

ELECTRONICS 
54 Montagu Street, Kettering, Northants. Phone Kettering 83922 
shop open Monday to Saturday 9.00 to 6.00; early closing Thursday 1.00 p.m. 
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::::::::..:::::::..,..:.:.....: ORDERING DETAILS : 
16 DISCOUNT. Mall order CustOflIer, dedlICt 10% 7400 06 7444 100 7496 75 pole 2 .cey lOA 250V IllumInated .......... 65 

on orderS over £20. 740.7 3 1445 106 14500 110 INDICATORS LOUDSPEAKERS 
5 VAS add 111gb 1115w 10 h6llt,. 8111n08r0 rotaIe 7408 18 1446 1000 74507 Squate neon 249V Red. Green 01 Yellow 35 00 cher 2SIn ............................ 

° 7409 0 7447 72 74505 85 ROund flUOfl 249V AId orÑnbe, . 
5n 2 541 

P On o,de,,eotde, 016e t1,eO 7449 75 74110 06 Hound Iiiarnnt (LES) Red. 0010db ...... 40 VEROBOASO )0 lIn m.lrIe) 
1ESCCO 01 In 

59119CC 911111. 1412 00 1451 18 74021 32 
6 5nctI0T 10101010e eetm,d010 25 03411 DELIVERY All Orders procdn5od efl del O? 1413 06 1053 18 74122 56 
lo SectIOn 8e ending 19120011 - 2 ...................................... so receIpt. All gcodl offered su54eCt le avaIlabIlIty 7414 

7415 
70 

34 
7454 
7460 

18 
II 

14123 
14125 

70 
O sectIon celen Ing lo Io 375 e hIn .............................. 56 end os, CondIl.one Of sole. 

PAYMENT Cens. chIglIe or p05)51 Older wIth 141E 32 
32 

7410 32 
32 

14120 
14126 

lO 
45 

RELAYS 
MInisterS: 52V operatIon; coil ree,Stsflce 1106:2 Changeover contacts rated st seo mA secO 120 Order. Access. MasterCharge. B.nk Amerlc.rd 

letter fer 
7417 
7432 18 

7412 
7413 06 14532 70 Srondard: 52V operatIon; Cell resistanCe 0KO; lcnsngeoo.r con tact rated SISO .......... 165 Or BerCiencard number by phone or 

00e, 02. OfficIel Orders from Ooee,Oment 7021 40 7414 06 14130 75 Reed; 12V operatIon; cod r8sIftIftOCe 1K; t nerolelty oporl 60000Cl rated 110250 rnA ...... 150 Orders 
bodIes accepted. 7422 00 7475 47 74131 80 Heftet duly: 12V OperatiOn; cell resIStente boRa cheflgeooer Ceolecle rated at SA each ita 
GUARANTEE All devIces ere brand neo .nd loll 1423 00 7476 06 14141 75 

spOO CelBRO olnerwise stated. My 11101117 Itere - 7424 32 7400 05 74145 70 
Interned In good condition wlthiO aeven doyc 7925 32 7495 190 74547 112 Ø Q will be sechanged el retendyd. 7426 24 1492 85 74508 IlS 

FI5Id indsctors. wire ended lo, pcb mountIng BACK copies el El.ktOr cod Eleclor EPS ci,Cuit 7427 34 7483 100 14150 f50 
75 Indecrooce O O8ting E eones lndjjctanc. O Rating E serles boards 500110111e at published prIcer 7420 40 1484 125 74151 

74153 IO 01454to t0I1 45 mA 52 35 500911 tO f010911 45 . IberA 52 50 PRICES calld Ver erders rece,od to 301fr AprIl 7430 56 
07 

7065 
7480 

125 
34 74154 125 52911 to 100011 45 lSOrnA 12 40 l5mH to SOmH 4E 50mO S 89 1577. 7432 

1437 27 7499 250 74155 80 
.4 

t2OsH to 4101111 45 lTOr,rA 52 45 f50,11 to lOOrrrH 06 2OmA 5 75 ENOUIRIES Please enojoso 0011551e Eon. 
L. 
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MINI 3-COI! CAlLE. 11/0.10.00, 
dccl for speaker.. intercom.. etc.. USO per too 

TWIN PIGS CA3LI 
PoI.ri..d. lOcro/U; scmcorrdd Stereo. tOm/ti. 
ALL TYPES DOMESTIC ANO COMMERCIAL CAlLE 

MULTI SCREENED AND UNSCREENED CAlLE 
All SIZES AND COLOURS CONNECTING WIRES 

TRADE ENOUIIUB INVITED 
C.rrl.g. cod VAT en cli orde,. 

SA.!. ENOUIRIES. USFS. MAIL ORDER ONLY 
46 Kenhlwoilh Road, Edgware, Mlddx HAI SYG 

TeL 01-950 9314 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of Britteh ond An,ericen Technicel Books 

19-21 PRAED STREET 
LONDON W2INP 

PItone 01-723 4185 

Closed Saturday I p.m. 

PACKING/POSTAGE/CARRIAGE: Add 75p to 
all orders under £10. Orders £10 and over, 
please add 10% carriage. 

QUOTATIONS FOR LARGER QUANTITIES 
P1.15. .88 0% VAT. Io lIt.1 r.fl,Itt.flc. 
All price. Correct at tinto 0f going to pmo.. 

FLAIRLINE SUPPLIES 
(Dept. PE6) 

124 Cricklewood Broadway, London NW2 - 

Tel. 01-450 4844 
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Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey. 

Wo make transforme,. 
OSMABET LTD amongst otrror things 
LOW VOLTAGE TRANSFORMERS 
63V I-SA £2; 3A £2.00; 8* CT £4.20; 02V 155* £2.40; 
IA CT £4.20; 6A CT LS; ISV ISA CT £4.20; 24v 
1-SA CT £4.20 IA CT £8; SA UTS; 0* Lii; 12* 
Ui-OlI 40V 3.A CT £875; 50V SA CT £21; ISV 
05*015V OSA £375; 15V lA * 15V lA £4.55; 08V 
O-SA * 10V O-SA £4.00; 14V IA, lev IA £5.10; 20V 
IA * 25V IA Le-60; 12V 4* * 12V 4* £1.00; 20V 
2* * 25v 2* £1.50. 
LT TRANSFORMLRB TAPPED SEC, Prier. 2061240V 
D-1G-12-14-16-18V 2* £4; 4A £2.25; 0-12-15-26-24-30V 
ZA £4-tO; 4* £1.00; 0-5-20-26-40-00V lA U-25; 
2* £7.50; G-4O-'50-00-80--100-1IOV IA LT-SO 
MIDGET RECTIFIER TRANSFORMER S 
For FW r.05. 2001240V s.c.; 0-12-8V 1-SA 0e i-0-4V 
tA £2.20 each: 12-O-12V IA or 26-O-20V 0.75A. or 
0-O-8V 0-3*. or 12-0-12V 0-25*, o, 26-0--20V 5-ISA 
o, 4V 0-5*06V 0-SA, OriV 0-35A -r' 9V 0-35A or 
12V 0-25A * 12V 0-25*. or 20V 0-IsA + 20V 0-ISA. 
all et £2-IS each, 
LOUO$PEAK ERS 
291e 8(1. 2940 SOr 26fl. Sn 8 or 3511. 39m Ion, IO It £1 
e.ch:8e51n4.80r 25fl. £2 each: Tw4vl3,8, ISO, 
25fl. £1-SO Sect, 818 8(1 £2. 

INSTANT' BULK CASSETTE/TAPE ERASER 
inStant ensure et canette, and ape Spools. dornig. 
rlSt.SeS t050 heIde. 2601240V s.c., £3.70. 
SYNCHRONOUS GEARED MOTORS 206/240V es. 
Brand new Smith., built-in OeirbOO. 6 p.k.. £1.20. 
EOOWISE LEVEL METER. F80 20OA 
Oteo 19018 o 20mm. 000(1, iSp loch. 
SPEAKER MATCHING AUTO TRANSFORMERS 
12W. 3008e, 1511, upor down, U. 
AUTO TRANSFORMERS 
110/240V 1.026 witte, £1.20. 

CABLES-CABLES-CABLES 
MICROPHONE TWIN H/DUTY. BRAIDED SCREEN 
PrOteneiOfl.I cable ton steal Studio, Outdoor. PVC 
covered. 20p per meuS. 
MULTI WAY SCREENED. PVC COVERED 
36-wly, £1: 25-way TSp; 14-way Sip; 8-way 26p; 
4-way 28p; 2-way lOp; 0-way ip p.r natte. 
LOW LOSS CO.AXIAI. CAlLE 7811 
UHF lip per mete; VHF lop per metre. 
SALANCED TWIN PLAT FEEDER 200(1 
SIP per 10 metre.. 

Towers' Internatioñal 
Transistor Selector 

by T. D. Towers Price £500 

WORLD RADIO TV HANDBOOK 
by J. M. Frost Price £550 

THE RADIO AMATEUR'S HAND- 
BOOK 1977 by A. R. R. L. Price £650 

THE MEMORY & MICROPROCES- 
SOR DATA BOOK FOR DESIGN 
ENGINEERS by Texas Price £350 

UNDERSTANDING MICROPROCES- 
SORS by Motorola Price £375 

THE OSCILLOSCOPE IN USE by 
I. R, Sinclair Price £295 

ELECTRONIC CLOCKS & WATCHES 
by M. S. Robbins Prics £5I0 

OP-AMP CIRCUIT DESIGN & APPLI- 
CATIONS by J. Curr Price £400 

TTL COOKBOOK 
by D. Lancaster Price £665 

MICROELECTRONICS - 

by C. L. Hallmark Price £390 

* ALL PRICES INCLUDE POSTAGE * 

I-N-T--E-R- L-O-C-K-I-N -G 
I PLASTIC STORAGE DPAWERS 
p.-, __ -. 

IUAn0I1I? ..- i t 

Newest, neatest 
system ever 5 devised for storing small -' 
resistors. capacitors, diodes, transistors, 
etc. Rigid plastic Units Interlock together in 
vertical and horizontal combinations. Trans- 
parent plastic drawers have label slots. 1D 
and 2D have space dividers. Build up any 
size cabinet for wall, bench or table lop. 

[ As supplied to Post OffIce, 
industry and Government Depts. 

SINGLE UNITS (1D) (51n X 2*in X 2éin). 
£290 DOZEN. 
DOUBLE UNITS (20) (5m X 4+in X 2*in). 
(4-90 DOZEN. 
TREBLE (3D) (4-90 for 8. 
DOUBLE TREBLE 2 drawers, in orte Outer 
case ($D2), Li-25 for 8. 

EXTRA LARGE 5IZE (6D1) £625 for 8. 

PLUS QUANTITY DISCOUNTS 
Orders over £20, less 5%. 
Orders over £60, less i%. 

 Suits loads 4-16 ohms - 80dB noise level 
20-20,000 Hz ±1dB Accepts a wide variety of Inputs 
Silicon circuitry throughout 

I Wide range bass and treble controls 
Glass fibre P.C.B. Low dIstortion (01%) Use up to 10 PRE-AMPS with I power 
High sensitivity (lOOmV 10k) 

Low profile (lin high afin X 3m) I 

75% efficIent 
I 

Printed circuit board assembly with 

High grade components used through- U Accepts most mixer/pre-amplifiers treble and bass controls plus slider 
£650 out: Texas, Muliard, R.C.A., Plessey, etc. Fou r simple connections 

I 
volume control 

You may order as follows: C.W.O. (crossed cheques, POs, M.O.s etc)-C.O.D. (60p 
Hours, 9.30 a.m.-5 p.m. 

I 

Monday - Saturday. 
extra). We accept Access and Barclaycard-send or telephone your number-do not Callers welcome. 
send your card. Add VAT at 8% to orders for 50 and 100W units and at 12% for 25w unIts. Tel: (01) 684 0098 

TAMBA ELECTRONICS 

Then compare. with the Tamba range-excellent value-25, 50 and 100W R.M.S 

TAM1000 100w 4 ohms 65V £980 
TAMSOO 50W 4 Ohms 45v £750 
TAM25O 25w 8 Ohms 45v. £475 

POWER SUPPLIES 
Fori or 2 TAM250I500 £750 
Fori or 2 TAM1000 £980 

(Carriage SOp on supplIes) 

ALL PURPOSE 
MIXER/PRE-AMP. 
(wIth 60mm slIder volume) 

Suitable for multiple Input systems 
High and low Impedance inputs 
High sensitivity 
Built-in supply smoothing 
20-20,000 Hz ±1dB 

BEFORE YOU BUYAN AMPLIFIER MODULE-CHECK: 

D OES IT HAVE * 30A power transistors * Glass fibre P.C.B 
* 3A drivers (100W unit) * Integral output capacitor 
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Tel: 0212 654201 a rs ri a i i 
BRISTOL-1 Straits Parade. Ftshponds Rd BS16 2LX 

NEW CATALOGUE 77 
168 page cataioguó with 500 new 

Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat Trade and export enquiries welcome lines. 55p post paid (40p to callers) 

-TOP 400 
EXPRESS 

SEMICONDUCTORS 
M.O. SERVICE BY 

FROM THE 
RETURN 

LARGEST 
POST-all 

RANGE 

SF030 O 

IN THE U.K. 

INTEGRATED CIR( orders received despatched same day on stock items 8FXM o.o 

2N696 O-35 2N3703 O15 2N6126 o-it 8C158 o.l1 BOUt 120 8FX85 041 
25e07 030 2N3704 015 40361 04t eCl59 014 80116 120 SF087 040 l.i LMI4OS I 
2N698 062 2N3705 OIS 40362 045 BCISO oix 60131 051 8FX88 040 CA3O2OA 225 LM1828 I 
2N699 055 2N3706 016 40363 120 BCIB1 Ota 50132 054 BFXt9 125 cA3o2eB lOI LM31N 0 

2N706 024 2N3707 018 40406 058 6C167 012 60035 037 BFVSO 034 CA3O2BA 129 LM3302N I 
2N7oeA oio 2N3708 OIS 40407 045 BCO68 012 50136 037 BFYSI 03$ CA3030 124 LM3401 0 

2N708 021 2N3709 Ola 40408 065 BC169 012 BD137 035 BFY52 034 CA3O3OA lU LM3wO 0 

2N709 0.50 2N3710 016 40409 06 BCI7O 016 80135 034 BFYS3 034 CA3045 140 LM3905 ' 1 

2N718 0.27 2N3711 Oie 40410 06t 6C171 014 5D139 040 BFY9O 137 CA3046 059 LM3909 0 

2N718A 0.10 2N3112 IZO 40411 045 5C172 012 6D140 040 BRY39 050 CA3048 223 MC1035 I 
2N720A 0.40 2N3113 230 40594 07 SCi?? 020 BD23S 040 BSX2O 031 c9 MC1303 I 
2N914 0.30 2N3714 245 40595 045 5C178 oto BD240 045 SX2t 032 CA3052 160 MC1304 I 
2N916 0-30 2N3715 2S 40673 OTO BC179 0.fl BD241 045 BUlOS ISO CAaOM OGa uC13c5 1 

2N918 0-34 253716 240 AC126 037 5C182 011 50242 047 BU205 2.20 CA3080 061 MC1306 I 
2N929 0.25 2N3771 las AC127 044 BC182L 014 B0243 0.60 M60402 020 Cao8ca 188 MCI31O I 
2N930 0.26 2N3772 2.00 AC128 037 BCIS3 Oli 80244 062 ME0404 015 CAoe6 osi MC1312 I 
2N1131 060 2N3773 290 AC15OV 035 BC1B3L 014 80245 045 M60402 020 CA388 159 MC1327 I 
2841132 060 2N3789 290 AC152V 050 8C184 012 80246 060 ME4102 010 CA3089 252 MC1330 0 

2N1613 030 2N3790 310 AC153 0.49 8C184L 014 52529 042 M84104 OIS CA3090 380 MCI3SO 0 

2841711 037 2N3791 3.10 ACIS3K 035 5C207 012 80530 047 60J480 135 CA3130 094 MC1351 1 

268893 039 2N3792 350 AC176 040 8C208 SII SDY2O 153 60J481 155 LM3O1A 085 MC1352 0 

2N2102 080 2843794 0.20 ACO76K 060 5C212 014 SF115 0.39 MJ490 135 LM3O1N 0.44 MC1357 I 
2N2218 033 2N3819 0.36 AC187K 055 5C212L 017 SF111 070 MJ491 165 LM304 245 MC9454 0 

2N2218A 037 2N3820 0.38 AC188K. 05s 8C213 0.14 SF121 055 MJ2955 129 LM3O7N 065 NE555 0 

.262219 030 263523 0.15 A0161 085 SC3I3L. 056 SF523 055 MJE34O 051 LM3O8C 182 SESSO 1 

2N2219A 032 2843904 0.21 A0162 0.95 5C214 018 SF152 029 MJE37O 054 LM308N 117 6E560 1 

2N220 035 2N3906 022 AF106 055 SC214L 017 SF153 0.25 51JE371 060 LM3O9K 210 848566 1 

2842225 022 2844036 087 AFSO9 075 5C237 Oli SF154 025 51JE520 045 LM317K 300 NE567 1 

2N2221A 026 2N4037 055 AF124 065 SC239 012 SF159 035 MJES21 065 LM318N 225 SAS56O 2 

2N2V2 025 2N4058 020 AF125 085 SC239 018 SF160 0.36 MJE2955 140 LM32390 640 SAS57O 2 

2N2222A 025 2844059 0.25 AF126 085 5C251 OIS SF161 090 MJE3OS5 0es LM339N 179 0042F 2 

2842308 025 2N4060 0.20 AF127 065 SC253 022 SF166 040 MP6I11 035 LM34ON 191 7690184 1 

2N2369 035 2844061 017 AF139 069 SC257A Oli SF161 0.34 MP8112 040 LM36ON 275 7600384 2 

2N2369A 029 2N4062 019 AF186 OSO 5C258A O-17 SF173 039 MF8113 045 LM37ON 300 16008K 2 

2842640 079 264126 017 AF200 010 5C2598 018 SF171 030 E4PF102 038 LM37IN 225 7601384 I 
262847 140 2N4289 O-20 AF339 074 5C261A 0-31 SF178 035 MPSAO5 0-23 LM372N 215 76013ND I- 
2N2904 0-36 2844959 0-89 AF240 098 5C262S 0-IS SF179 O-35 MPSAO6 024 LM373N 2-25 76018K 2- 
2N2904A 037 2844920 070 *1379 0-80 5C263C O-30 SF180 0-40 MPSAS2 0.39 LM374N 2-25 76023N I- 
2N2900 0-37 264921 0-50 AF280 0-CS 5C300 045 SF591 0-40 MPSA55 024 L603775 1-15 76022ND I- 
2N29U59 0-38 264922 0-53 SC1O7 O-IS 8C301 045 SF582 O-45 MPSAS6 024 LM378N 225 7503384 2- 
262906 0-28 2N4923 0.10 SC150 015 SC3O3 0-60 SF142 045 MPSUO5 0-50 LM37SS 3-SS 76110N 1- 
2842906* 0-25 2645190 060 BC109 0-IS SC307 020 SF184 0-38 51P05J06 056 LM380-8 090 76115N 1- 
2N2907 021 265191 070 SC113 0-Il, SC308 0.19 SF585 0-30 MPSUS5 0-55 LM380N 098 7611684 2- 
2N2907A 0-22 2N5192 0-75 SCSIS 0-19 BC3O9C 0-25 SF184 0-14 MPSU56 0-60 LM381A 2-49 7613184 I- 
2842924 O-15 2N5195 O-90 SC116 O-19 SC31T 0-14 SF195 O-13 TIP29A 0-45 LM38184 l-60 7622684 1 

2842920 0-17 2N5245 0-35 SC1I6A O-20 8C318 0-13 SF196 O-14 TIP29C 0-40 LM382N l-25 7423784 1- 
263019 0-55 2845294 0-40 SCSI! 0-22 0C327 0-25 SF197 O-17 TIP3OA O-49 LM384N I-45 76228N I- 
263053 0.32 255295 0-40 SCII8 OIS SC328 0.19 SF190 0_li TIPSOC 0.55 LM386N 0-80 1653084 0- 
2N3054 060 259296 0-40 SC1I9 030 5C337 019 SF290 O-35 TIP3IA O-SO LM387N 1-05 7653284 1 

2843059 0-10 295298 0-40 SC121 O-45 SC338 o_31 SF2253 0-21 Tlp3sc oil LM3986 100 765336 I- 

-TRIACS P.otiC P.0k 400V 
-____________ 4 imp 5-TO IO amp 0-il 

6omp O-75 82 imp l-I, 
UITS 8 imp 0-ia 18 imp I-08 

82 1M550 060 DIACS 
¡ OSP 75 lUSSO i-so 

IS 1*6570 2-30 

512 
80100 480 

40 1*46155 I 15 

70 1*6621 2-15 BRIDGES 
75 1*666:0 I-32 Fall rina. of Brid5, 9.01901. and 
60 10*6615 1-32 Diodoi Hilad In n.. ailil0050 
Ii TAA700 3-91 THYRISTORS Pinol6 c106 Ill 
75 TrO.4930A l-00 - 

5 imp 100V 0-35 8 amp 100V O-43 
(7 TU93OS loS 5 imp 200V 0-44 8 imp 206V 0-43 
IS TAD100 l-96 
IS TSAS2O O-85 

s imp 400V 0-44 8 amp 405V 0-00 
- 

00 TSA400 l-90 
PI TSA500 2-31 
88 TSAS000 2-00 
84 TSASSO 2-21 

OPTOELECTRONICS 
FUll ing. 8 OpIo 

P2 TSASSOQ 2-30 dont... li goon.. 
75 TSAS2O 2-21 OiS.1090i 

20 TBAS200 2-30 LEDS 
87 TSAS3O 1-88 
is TSAS300 2-07 3mm Rod lip. Or 2Sp. Y oip 

Il TSAS4O 
5mm Rid OSp. Or Oip, V 260 

53 TSAS400 2-38 
T1L209 24p, ORPI2 iop 

29 TBAS5O 3-lo 
010 T5A5500 3-22 

8PX2S iSp 

DISPLAYS 7S.gmnnl 
85 TSAS600 3-33 5_atli Doobi. Diipliy 
60 180070 139 0L104 5-58 3-05 o_an Rad 

SO TSA0700 1-38 DLIOI 2-05 3-00 0-Sin RId 

56 TSA6419 2-50 
DLT4T 2-io 3-40 0-Sin Rad 

56 T50651 l-80 
DL1SO 2-80 0.40 0-Sin 0.4 

87 TSA700 I-52 
89 TSA7000 I-SI 
SO TSA7200 2-32 
TO TSA7SO I-88 SEE MARSHALL'S FOR CMOS 
17 TSA7SOQ 2-07 co-.00e 0-40 co-iota 1-01 0040.02 Ois 

I SO TSA800 1.20 
70 TSA81O I-18 

004001 0-2OiC04OIi 110 ço_a043 l-05 cr94002 n-26 1004020 1141 00_ao.. o... 
57 TBA82O l-03 

004026 11i 
i 004021 1.011 co_aoas l-43 004001 0-20 i C04422 

55 TSA92O 179 I 
000.o l-ra Cr94001 O-07 I Cr94023 020 i 004047 1-15 

46 TSA9200 3-9g cogoos o-sr I C0402. o-,, 1004049 OiS Cr94010 o-8,10040284 Oi 
I Pl TSA94O I-62 

06 TCAS6OC 185 
oo.oio n-s. CD-iOu 0201 Cr94027 0541004510 1-14 

00 TCA1608 l-61 
CD4012 o-ini Cr94020 091 

I 004511 1-Il CD4013 0571 C04020 '"ico_asue 
P4 TCA27O 2.25 

i-go C04014 1.911004040 087100.0515 l-40 
Il TCA2SOA i-so 

CC-0009 liii Cr94031 Ou Ico_asin l-09 
75 TCA29OA 3-13 

004015 0-ill Cr94037 0-il 004503 5-0l Cr94017 
il TCA42OA I-U 

l-Ou CO_ao_ai 0_is 

50 T0A730 333 PhOO .000fr. about CMOS not lured 
00 TCA74O 378 

A. MARSHALL (LONDON) LTD. DEPT. P.E. 
LONDON-40-42 Crlcklewood Broadway NW2 3ET 

Tel: 01-452 0161. Telex: 21492 
GLASGOW-85 West Regent Street 02 2QD 

Tel: 041-332 4133 

__ M ICROPROCESSOR SYSTEM 
Bodgat lntrodctjon to SC/MP microprocesning- Bodget yOU tor Telotypa sAbstitoto. The caiColitor typo 
SC/NP INTROKIT E6I6100C.VAT 

SC/M p 
KEYBOARD KIT c15'sdosc.VAT. 

Board, CPU, Memories, Crystal. etc. Ballt-in debagging. koybord prooldo marloal i/O commands to introkit. 
Comploto with sopianstory dato and applications- Foil inotraCtion and dala SaPPiled with eaCh kit. Corn- 
National SemIconductors. DATA PACK LISO pisto kit 005dy motes with cassetto recorder. 

CPU CHIPS RAMS ROMS LOW 
1SP8M000 15-5K 2101-2 414 2111-2 4-la MM5204 32.30 2513 850 POWER 
ipiSSO8OA 2345 2102-2 29K 2112-2 . 4.j. MM5214 2955 17S2A0 loso SCHOTTKY 
ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURER'S SPECIFICATIONS , IN STOCK 

WE ALSO STOCK MOST 
COMPONENTS FOR P.E. 

* PROJECTS. * 
OURNEW CATALOGUE LISTS AN EXTENSIVE. 
RANGE 0F COMPONENTS ANO ACCESSORIES. 
INVALUABLE INFO ON PIN CONNECTIONS ETC. 
CRYSTALS CASES TRANSFORMERS 
VALVES FUSES HEATSINKS 
CHOKES BOOKS INDICATORS 
KNOBS METERS HARDWARE 
CABLES DATA SOCKETS 
PLEASE REMEMBER TO ADD VAT TO ORDER 
POST AND PACKING CHARGE 40o 
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243390 025 245447 0.15 8C732 000 6C547 012 67244 035 TIP32A OSO LM389N 1.00 7654414 1.44 TCA75O 2.30 
2N3391 029 2N5448 095 BCI3.4 OIS BC549 .012 BF245 034 11P32C 075 LM7O2C 075 76545N 204 TCA76O 1.34 
2N3391A 025 245449 019 8C135 OIS BC549 013 67246 075 TIP33A 0.80 LM7O9C ass 76545N 144 TCA800 313 
243392 0.16 245457 032 9C136 019 BCY3$ 103 9F254 024 TIP33C lia LM7O9N 045 765504 041 88.6170 200 
2N3393 OIS 2N5450 033 8C137 0.14 BCY3I 1.06 6F255 024 11P34A 090 LM7IOC 0.40 765524 055 U8.A180 200 
2N3394 OIS 245459 0.34 6C140 040 BCV32 1.70 67257 037 TIP34C 1.20 LM700N 0.40 76570N 205 
243439 086. 245484 0.34 9C141 0.49 BCY33 1.00 6F258 0.45 TIP35A 254 LM7230 085 76620N 110 OIL 
2N34.40 064 245406 0.38 BC142 0.30 8CV34 120 BF259 049 TIP36A 339 LM723N 075 766504 110 SOCKETS 
2N3441 085 2146021 053 8C043 0.00. BCV38 200 87459 045 TIP4IA 010 LM74OC 065 766604 060 SPIN OIS 
2N3442 135 246101 06$ BC147 012 8CY42 oso BFR39 026 TIP41C 0.69 LM74IN 0.60 764064 052 74 PIN 016 
243638 016 2N6107 0.42 8C148 0.52 90158 025 BFS2OA 260 11P42A 050 LM741.8 0.40 t&6310A 158 16 PIN Oil 
2436394 016 2N6109 0.42 9C749 073 9CY59 026 8FS28 104 TIP42C 095 LM747N OSO T.6A320A 115 22 PIN 030 
243639 030 2N6I2I 035 80153 027 BCY7O 025 BFS6O 030 TIP2955 065 LM7488 OSO TAA3SOA 246 24 PIN 035 
243640 020 2546133 041 BC154 027 BCY17 026 8FS98 027 TIP3OSS 055 LM748N 090 18.6521 100 26 PIN 046 
243702 017 2548123 043 BCIS7 012 BCY72 024 87X29 03$ T1S43 030 LM1$56 175 18.6522 190 40 PIN 05$ 

TTL FROM NATIONAL, ITT, TEXAS, SIGNETICS, ETC. 14182 104 
7400 0.21 7412 021 7438 055 7460 021 7485 165 74118 090 14160 141 14164 246 
7401 021 1413 051 74.40 021 1470 0.46 7486 041 14119 150 14161 141 74185 2.46 
7402 021 1414 ISO 7441 503 7472 038 7490 061 74121 046 74162 141 74168 220 
7403 021 7416 061 1442 076 7473 043 7491 0.98 14122 045 74163 141 14169 399 
7404 026 7417 061 1445 135 7474 043 7492 061 74123 054 74164 123 74190 161 
1405 026 7420 021 1446 123 1475 058 7493 061 74141 103 74165 123 74191 161 
7406 014 7423 0.39 7447 117 7476 051 7494 074 74145 106 74167 370 74162 162 
7407 074 7425 039 7448 117 1480 049 7495 075 14151 III 74114 152 74193 162 
1408 029 1427 039 1450 029 7491 100 7496 103 74153 111 14175 135 74156 1.17 
1409 026 7430 021 7451 021 1482 0.61 7497 4.50 14154 165 14176 123 14197 Ill 
1410 0.21 7432 039 7453 0.21 1483 133 14100 119 74155 1.11 14100 177 14198 283 
7411 0.29 1437 0.55 7454 021 1484 065 74107 043 14157 086 14181 370 14199 2.63 

CLOCK MODULES 
Built and I.atSd-,aqUI,e, only amileno and 
t04n.lorm.r ta CompletS. 12 0f 24hr Slitto 
module. 
MAIOO2F 7211, SIn diSplay 
MAI2024 24h, Sin dIaplay 

1154 
1128 

MAIOIOE 12h, 54m dISplay 
MAIOIOG 24h, Min dIsplay 

11.08 
11.04 

Tr.nøorm.r, £1.50 

CAR CLOCK MODULE 
5001003 914111 Tested 12V Supply 
lOur.degft modele. Crystal contrell.d 

and 
11.08 

Dala Sheet Sp * SAE 

SWITCHES 
Ses? Sep -- 
SCOT Np V 
0101 flp b'. 

Opel Cieli SSO 
M 55Cc. bu' Miera SOS? lo,. SPOT SSO 0007 sop. 
Fuit rane, et Reeker. SIB, and Morato .8eh.. 

POTENTIOMETERS 1k-2MO 
84e sr Loç (E3). 81591. Doubla 
Rotary Pela lee IN Log) OSp TSp 
Rotary Swiløh.d 54p - 
Slider. a., 759 
P,e..I HOrO, VerI. 07W Sp 03w ISp 
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* Continual peak performance 
* Longer coil/battery/plug life 
* Improved acceleration/top speeds ' Optimjim fuel consumption 

Sparkrite Mii. 2 isa high performance, high quality capacltioe discharge 
electronic ignition system in kit form. Tried, tested, prooen, reliable 
and complete. lt can be assembled In two or three hours and fitted in 
15/30 mies. 
Because of the superb design of the Sparkrite circuit lt completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breakSr bounce which is eliminated electronically by a pulse 
suppression Circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducIng the 
current to about 1/both of the norm, it will perform equally well With 
new, oid, or even badly pitted points and is not dependent upon the 

SOp 'r- 8%. 
EFFECTS PROZECTOR "150" 

No dimo oboold be ielliiout oar 
new effects projector, ree believe 
that this is the monI, versatile 
otachine (Or Projecting coloured 
linaRes to supplement your 
music. Spec. VOlfn-2°8(240. 
u.s.. IO He. Lamp-A11i67 
100W, Standard Lena-tO msa. 
A sturdy mela! construction und 
takes a range of lenses and acces' 

corles. Conies 
complete u'ith ein 
wheel and ready 
to use. A bargain 
tni,I7 + VAT 

AUDIO LEADS + 121% VAT 
Oood quality audio connecting leads at moderate 
prices: Li l'pin DIN pIng 180' to 5.piss DIN 
plug 180', length approx. 12m. GOp; Lii S'pin 
DIN ping 188' te open end, length approx. 12m. 
f50; Li4 2'pin DIN ping to l'pia DIN line 
socket, ienglhapprox. 3m, top; Lit S'pin DIN 
plug to l'pia DIN line socket, length appron. 
7m, ISp; Lii 5'pifl DIN ping 180' to four phono 
plugo, length approu. 12m. £i'iop; Lb I'pin 
DIN plug 180' to four phono line sockets, length 
upprou. bIns, 1120; Lii stereo headphone 
extennlon lead (early typel, length opprox. 20 ft.. 
£150; L22 guitar lead (curly type), length 
uppron. 28 ft., £1.60. Various other eomb:naliOns 
stocked. PriCes on request. 

ACCESS AND BARCLAYCARD ACCEPTED 
U.K. CARRIAGE 5Op UNLESS OTHERWISE STATED 

VAT-All nrices ace enctnthng VAT. Pleats ndd to ench item the VAT rete iodicated. 

IJrrìri1E! riiP] 
Capacitive discharge 

electronic - - 

VA B1 - 

* Smoother runninc 
* Instant all-weathe 

CRESCENT RADIO LTD. 
164-166 HIGH ROAD, WOOD GREEN, N22 888-3206 
(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685 

MAIL ORDER DEPT. 
I ST. MICHAELS TERRACE. WOOD GREEN, LONDON,N22 4SJ 

Phoce 888-4474 

i 3 KILO WATTS PSYCHEDELIC "ClIC" loo WATr AMPLIFIER 
I LIGHT CONTROL UNIT 
I Three All built and tented, mounted on o plain aluminium Channel: Bane, Middle, chamlu rebleS measures 18 X 9 u 4m, and sehich Treble. Each channel han It. ,,, mount into a cabinet of your choice. 
i 

oWfl sensitivity control. Just 
connect the inpat of thI, unit to Four controlled inputs, maoter vOlan,e, treble, 

the loudspeaker terminal, of 
middle and baso eontrol,. S/C protected Output. 
100W clean Into 8 ohm LIS. Ideal for dl,co. an amplifier, and connect three munie groups. PA. and club,. 

210V up to 1000W lamp, to A bargain at £40 + £1 cure. + 8% VAT. the output terminals of the 
unit, and you produce a fasci- 
outing found-light dleplay. 0000MANS Sin. HEADPHONES (fIl giaranteed.) LOUDSPEAKER (MONO) 
£ I 8S0 pine 75p. P. &F.+8%. Goodman, "Audiom Btandord ,dt 
FEERIC CHLORIDE Impedance 8 ukas, unce 2,000 ohms each 
Anhydrous ferne chloride in power handling 16W earphone. Price £160 
double sealed I Ib poly pucks. nominal. Our price + 125% VAT per 
Our Price Ohr + PIP + VAT £420 + 125% VAT, pair. 
at 8% per lb. 
BARGAIN PROJECT BOX 

- A plaotrc bon with mou eden PPI POWER SUPPLY UNIT 
SwItched 3, 44, 6, and 13V ot 500 mA. 

panels with metal front plate 
Otted ,nith four sanco, (all , pilot light. 
OUP iz erno 

, SIze: 130 u 55 X 75 mm. 
'Only 5.50 +8% VAT. 

Subiect to awailability output and 52dB sig. to noise ratio. 

Oseas orders-add 15% for P+P. All items offered for sale subject 
to the Terms of Business set out in Doram Edttion 3 cataIoue. price 
GOp. The Doram Ktt brochure is also available, price 25p. Combined 
price only 7Op which also entitles you to 2x25p vouchers, each one 
usable on any order placed to the value of £5.00 or more (ex. VAT). 

DORAM ELECTRONICS LTD.. 
P.O. BOX TAB. WELLINGTON RD. ND. EST., LEEDS LS1 2 2UF. 

An Electrocomponents Group Company 
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dwell time of 'thecontact breakers for recharging the system. Sparkrite 
incorporases a short circuit protected inverser which eliminates the 
problems of SCA lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCA, (Most capacitive discharge ignitions 
are not completely foolproof (n this respectl. All kits fit vehicles with 
coil/distributor ignition up to 8 cylinders. 

THE KIT COMPRISES EVERYTHING NEEDED 
Ready drilled pressed steel case coated In matt black epoxy resin, ready 
drilled base and heat-sink, top quality 5 year guaranteed transformer 
and components, cables, coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the kit negatine or 
positine earth, and IO page installation instructions. 

OPTIONAL EXTRAS 
Electronic/conventional ignition switch. 
Gives instant Clsangeoner frote "Sparkrite' ignition to conventional 
ignition for performance comparisons, static timing etc.. and will 
also Switch the ignition off completely as a security device. includes 
switch connectors, mounting bracket avd instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted In case on ready built unit). 

I 

CALLERS WELCOME. Por Crypton tuning and fitting service - 
'phone (0922) 33008. 

PRICES INCLUDE VAT. POST AND PACKING. 
Improve performance & economy NOW 

NOTE-Vehicles with Current impulse tachometers (Smiths code on dial RV1) 

will reguire a tachometer pulse sieve unit, Price £335 inc. VAT, post & packing 
ELECTRONICS OESION associaTEs, $2 e.ih Si.. WN1Nx1I. W81 30E 

!í Oukk Inst a//ut/on 
il 

Electronics Design Associates, Dept.. PE6 
82 Bath Street, Walsail, WS1 313E. PhoneW922) 33652 
Name............................................................................. 

. 
DORAM KITS CONTAIN 
EVERYTHING DOWN TO D1rT'1 k i ts . THE LAST Null 

$ 50W PA/Guitar 

li 
II_I. tJ-- 

Especially designed for general purpose 
use with guitars, PA systems etc. This 

i I i amp will prouide 50 Watts AMS into 

i 

'T 
to the rugged des g hsch 

I + V #' incorporates an (C mixer/preamp 
(giving 2 separate lnputsl ano u 

I 

thermally compensated power amplifier £2995 + l2 .4. VA 
, Oserall freq, response (-3dB) is 15Hz to 

(Order code 997-011) 100KHz with sensitivity 3OmV for full 
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Meter £4590 mcl. VAT (1 P. & P.) 
30kV Probe £1285 mcl. VAT 

For detallo of this und the many other exciting instruments in the Chiniuglia rango. 
including multi-meters, component measuring, automotive and electronic instruments 
please write or telephone. 

19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897 
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JO JD1T i u LTD 
MAIL ORDER DIVISION 

P.O. BOX 68, MIDOLESBROUGH, 
CLEVELAND, ENGLAND Bi 5C0 

SEND FOR OUR FREE CATALOGUE 
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- 

PRESENT THE - 

DOLOMITI 
; 

20kfl/V ac. and dc. - 

A NEW HIGH SENSI- 
TIVITY MULTIMETER 
WITH ALL THE FEA- ° 
TURES YOU WILL 
EVER NEED - - - 
Accarcy D.C. rangos. 20%. AC. &(rangos 25%. 
39 r.ng. d.c. V. Ol5OmV, OOrnV. 15V. 5V, ISV. 50V. 150V, 500V, 1-5kV: dcl, 

OSOMA 50®A. 5,,A. 5O,,A, OSA. 5A. ac. V, 5V. ¶5V. 50V, ¶50V, 
500V, 15kv; .C.I, SrnA. SOmA. O-SA. SA: dB - IO to + 65 n 6 ranges: 
fl OO5iC1. SkCI. 50kC1. SOOkfl, SMCI, SOMCI. pF 5OkpF, SOOkpF. 

Automric ov.rlo.d protection and high Current rang. hum9. 
Scale mirror and fine pointer for accuracy of reading. Single knob main range 
switching and all panel controls. C.E.l. Clafl 1 movemont with ipnng ow& 
bearings. Extended 92mm scale length for extra Clarity. Compact ABS caso 125 
, 131 37mm. Weight 7509 wIth batteries. Supplied complete with cMrying case, 
fused leads. handbook and full 12.month guarantee. Optlon& 30kv d.c. probe 
available. 

HF 385-2 VHF/UHF AERIAL AMPLIFIER 

Aquality, prntd Circuit, no 
trimming, aerial npIitier. 
Fantastic frequency range 
due to use of printed cOIi, - 

21dB aThplifiCaton at 
400MHZ. Two oparato 
inputs for UHF and VHF. No 
lo of signal or intercom- 
munication problems. 

t580 
-I 

NT 410 AERIAL AMPLIFIER CURRENT SUPPLY 

NT 410 is a Current supply, speCially 
built for aerial amplifiers, Such a 

HF 386-2. but can also be used for 
Other aerial amplifiers. NT 410 is 
supplied with input and Output Clamps 
for 75 Ohm or 50 Ohm aerial cablei. 
lt s therefore not necessary to Solder 

i -just cut and strip the aerial cable 
and attach to NT 410. The aerial signal 
from the aerial mpllller to the 

_________ receiver passes without Complications 
and the current to the aeflal anølIfier 

passes through the gamo CbIe. NT 410 describes how to ue NT 410 
together with HF 396 nd HF 385-2. £450 

I * Takes one or more circuit boards 
System ensures that corn- 
ponents Stay firmly in place. 

I * Folly adjustable foam cover Indispensable for any 
I * Also ideal for circuttry laboratory, repair 

repairs and retouching 
. shop, or production line use. 

Available in three sizes 
For lull details, please contact: Mao area: 
Special Products Distributors Ltd.. JA 500-220 by 170mm 
81 Piccadilly, London WIV OHL. JA 1100-350 by 230mm 
Telephone: 01-6d9 9556. JA 1IOOS-500 by 400 mm. 

CHINAGLIA DINO-ELECTRICAL AND ELECTRONIC TEST 
EQUIPMENT MANUFACTURERS 

new dimension. 

AT 365 3-CHANNEL DISCO LIGHT 
A new concept in psyche- 

-.rÇ e deliC lighting. Uses built-In 
t '. microphone. Avoids awkward '' " ' connections lo amplifiers. 

Position light 8hOw to best i 'ji) .- advantage without long trailing 
loads-lust plug in to nearest 

'tJ 1 power point. Circuit combines 
ICIest integrated circuit tech- 

niques with solid-state power control. Quad op. amp. makes selection of 
bass, mIdrange and treble frequencies easy. Three thyrintoms (SCRs) 
control three separate lampbanks. Kit includes tuned dc 
power supply and FET zero light adjustment. WAANItIG: 
Only experienced persons should, attempt the Intercon- 
section of mains equipment. 

i) 

íf/ 

-I4 

.L 

ris apparatus allows 
fast, neat assembly of single 
circuit boards, or several 
smaller boards at a time 

You just Insert the circuit 
boards between the holding 
bars, assemble components, 
clamp down the foam coser, 
insert the trame, then cut 
and solder Connections. 
Our special magnetic locking 

HF 61-2 DIODE MEDIUM WAVE RECEIVER 
L By moans of e very simple technique 

- 

, a reasonable receptIon e attained. 
¡t HF 61-2 in built ott a amati circuit 

board of the name elze as the general 
-. , purpOne amplifier AP 380. The two 

) ' assemblies Should be connected to 
- produce power for o loudspeaker. 

HF 61-2 is especially useful for 
beginners, who hase not tried tO 
assemble electronic kits belote. 

£430 

HF 305 VHF RADIO-CONVERTER 
Extend tIre range of your traesrstOr 
radio. Listen to A,rrateorn 12 

metre bend), Aircraft. ,,.......-.rr 

Trawlers. etc. Twa. - - 

transLator circuit with 
prInted circuit coils, varactor diodes and 
superior circuit desge. Converts radio 
srgrrals in tire 100-20MHz _ ._ - t 

range to output signal at -- 
100MHz. Pipe this Into your £6 70 
VHF receiver and you're In a - 

REVERSIBLE 

ASSEMBLY FRAME 
FOR PRINTED CIRCUITS 

Simply assembleturn over and solder 

IEW FAO JO YL1LF 

JOSTYKIT-a product from Denmark 
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Tel. 353 6430. Cables: Tronikit London 
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SR.3A-on.r loo .up.rlm.nts-fadio recelners, transmitters, ampli- 
fiers, microphones, alarma, morse Code, electronic birds. cati, sirens, 
organs. intnrcOms. metronomes, photoelectric Cell, high ooltage 
generator. Circuits demonstrating Amps. Ohms. Watts. etc., etc. 

t24'45 COMPLETE 

SA-3AOX--onar 105 aup.rlm.nt.-'.imilor to SR-3A plus sophisticated 
Control panni and aOlor colt circuits, etc,, etc, £33.45 COMPLETE 

SR-4AOX--Onar 150 .uparlm.nt..-,mltar to SR-3AOX pius Reiay cod 
MultI-meter clrcuits-aflsmetnt, oOltmeter. resistance meter, water 
purity -, ion concentration -. solomo -. output -. field intensity 
meter. illuminometer. etc., etc. £41.45 COMPLETE 

PRICES IMCLUOE VAT, P. & P., MAMUALS, BATTERIES. etc. 
MOTHIMO ELSE TO PAY-FAMTASTIC VALUE ter MOtlEY. 

Educational and Trade enquiries welcomed. 

Personal callers welcome. 

CHEQUE/P.O. (nr lip fer iflust,at.d literatura) tut DEPT. PE 

Satisfaction guaranteed 
ELECTRONI-KIT LTD. 

20 BrIde Lane. Ludgate Circus, London EC4Y 8DX 

Used Video Equipment bought and sold daily. 
If we do not have what you want, we enter your 
requirements on our register and advise you 
when it is available. UHF. Modulators 
supplied for connecting a camera directly to a 
domestic TV or Phillips V.C.R. Camera Kits 
for the enthusiast also in stock. 
Fujinon Lens available. 
Repairs of all types of Video equipment under- 
taken. 

WHATEVER YOUR VIDEO REQUIREMENTS 
FIRST CONTACT CROFTON 

CROFTON ELECTRONICS LTD 
Dept. E, 35 Grosvenor Road, Twickenham, Middo, Tel. Q1891 1923 

The Famous DENSHI kits 
-now even better value 

The kit. are suitable both for the beginner to gain a wide practical 
understanding of electronics and for the moro experienced to carry Out 
many advanced enperiments net available elsowhers. 

IIIualr.ted in the SR-4A0X kit-over 15c diffarent actual working 
projects can be built, dismantled end rebuilt any number el times, pius 
any circuits of your own design. 

Each component s beautifully encapsulated in transparent plastiC. 
engraved with ita electronic symbol. No soldefleg ra involved with any 
kit and yo? this fantastic versatility iv provided. The kits ara completa in 
every respect, including .ducallenal manuals end batterien. NOTHING 
ELSE NEEDED. 

Thi. la th. moss practical and ltactls. way to lnorfl about 
electronics-the kits are also firr'ciass t..tleg bita for laying.out and 
teatino flew circuits quickly. There Iseo deflgr whatsoever in the une of 
thnco kits. 

Add.on bita and spares aie available too, to increase the scope of each 
kit if requIred. 

- A 

CRO.FTON 
FOR 

USED VIDEO 

EQUIPMENT 

¿ - 

Aerial Splitters-2 way, 75 sockets. Next to the set fitting. 
OHMS, Inside Type, £150 £380 

250,000 
Capacitor Clearance Sale 

ALL MULLARD C280 AND C281 RANGE OF 
POLYESTER FILM CAPACITORS 250 AND 400 
VOLTS WORKING. VERY GOOD MIXED SELECTION 

OF VALUES FROM 0I TO ISf. 
PRICE lOO- £150, 500- £700, 1000. £1200 

ALL PRICES INCLUDE VAT. P&P 2Op PER ORDER. PLEASE 
SEND UNCROSSED P.O. OR CHEQUES FOR RETURNtNG IF 
WE ARE OUT OF STOCK OF CAPACITOR BARGAIN PACKS. 

EXPORTS WELCOME AT COST. 

ELECTRONIC MAILORDER LTD.. 
62 BRIDGE STREET, RAMSBOTTOM, BURY, LANCS. 

Telephone: RAMS (070 682) 3036 

ELECTPiDflI'hIT VALVE AERIAL 
I BARGAINSBOOSTERS 

eót'' - 
eà ol'° 

ç,çoC\ e oP O - - 
O je s 
e- 11eSSte9 

Any S-64p, lO-l2O, SO-5OO. 
Your choice from the list 
below. 
ECC82, EF8O, EF183, EF184. 
EH9O. PCF8O, PCF8O2. PCL82. 
PCL84, PCL85, PCLB6. PCL8O5, 
PL5cu4, PY811800, PY88, 3OPL- 
4, 6F28. 

Colour Valve,-PL508, PLSO9. 
PLSI9, PYSOO/A. All tested. 
35p each. 

Aerial boosters can produce 
remarkable improvements 
on the picture and ,Ound 
in fringe or difficult areas. 
811-For TU stereo and stan- 

dard VHF/FM radio. 
812-For the older VHF tele- 

vision-Please siate channel 
numbers. 

B45-For Mono or colour thus 
covers the complete UHF 
Television band. 

All boosters are Complete with 
battery with Co-ax plugs and 
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epeuker. Sise 71e wide x 3m deep X 61e high. Reudy I CARTRIDGE for EP/LP/St,reo 78. £180. P. & P. ISp. I ________________________________________________ 
built nod tettd. PRICE £7.50. P. & P. 90p. LATEST 5/O MONO COMPATIBLE CARTRIDGE for I I OUR PRICES INCLUDE VAT AT 
ALSO AVAILABLE mounted on bod clth output pinying IOP/LP/78 mono or Itereo recorde on mono I CURRENT RATES 
trootformer nod peukcr. PRICE 45.55. P. 5 P. 51.00. equipment. Only £1.58. P. & P. iSp. I ________________________________________________ 

Open 9.3 0-5.30 Monday io HARVERSON SU RPLUS CO. LTD. I (Please write clearly) Friday. 9.30-5 Saturday 
Closed Wednesday. 

I 
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-5.40 3985 I 

PLEASENOTE:P.&P.CHARGBI 
Prices und .pec.ficstions correct 

I 

.4 fe.. j,... Scot?. Wieobl.d.,. Tode Sottlon I QUOTED APPLY TO U.K. ONLY. 
I P. 4. P. ON OVERSEAS ORDBRI of time of p.c... Subject to 

olterotion without notice i SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES I CHARGED EXTRA. 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER -' operbohdtte 

omponeflts 

throughout. 
5 SIlicou truntor 

) - ,IIII 'runritoInpooh;u!t. 
. 

Ç J ir: 

I. . : r.in.. tato 

. * . -- rrpoar 12Hz. 30KHz 

- 
separate Volume, Baus boost and 

Trrble cut controls. SUltbIe for 8-15 ohm prokers. 
Input for ceranìic or Crystal cartridge. Sensitivity 
opprou. 4OmV for fall output. Supplied ready built and 
tr.tud, enith knob,, .eutcbeon pneI, input and output 
plugs. Overott sise 3' high X 6 cide X 7' deep. 
AC 2001250V. PRICE 01375. P. 5 P. LI 00. 

DE LUXE STEREO AMPLIFIER 

Valve iioe'up:-3 X ItCLB6 Telode Peutodes. i X ESSO 
a, rectifier. Two dati potentiometera are provided for 
boss and tc.bie cootroi. giving base and treble boost and 
cut. A dual voiumecootroi is used. Balance oftheieftaod 
right band Channel. can be adjusted by meann of a sepa- 
rute Balnnce' control fitted at tke rear of the chassie. 
Input sensitivity is appruxinsotely 300ssr/v for fall pal 
osatput of 4 nati. per channel (9 watt. mono), into 3 shin 
speaker.. Full negative feedback io a zareiully calculated 
circuit, shaw. hi1b volume levels tu be used with nrgligible 
dlstoetluO. Supplied ecrseplets with knob.. chouslo sise 
11w X 4'd. Overall height including valves 5'. Ready 
built and tested to a high standard. 01240. 1'. 5 P. 0130. 

HARVERSONIC STEREO 44 

dìÇ 
.5 

I 

output al 3.4 

.2 

logy Integrated circuit amplifiers with built in shunt terne 
thermal overload protection. All components Including 
rectifier smoothing capacitor, face, tone control, volume 
control., 2 pin din .peakvr sockets and 5 pio din tape 
me/play socket see mounted un the printed cIrcuit 
panel, .15e apprsn. 95 X 2 o 1 mau. deptk, Supplied 
brand new and tested, with knsks, bcushcd ansdised 
.lumioium 2 way escutcheon (to allow the amplifier to be 
mounted horizontally or vertically), at only £000 plus 
SOD P. & P. MalOs tracaformer with an output of 17v 
a/s at 500 sszJa eon br supplied at £150 plo. 4Op P. & p. 
if required. Full gunnectiora details supplied, 

BRAND NEW MULTI-RATIO MAINS TRANSFOR. 
HEEL Giving 13 oItcrnotvss. Primary: 0-210-240v. 
Sscundocy combbsatlon.0-5-IO-15-20-25-30-35-4u.40v. 
lolf wave at 1 amp. sr 10-O-10, 20-0-20, 3O-O-30e. at 
2 amp. loll wave. Size 3m, lung X 34m, wide x 3m. 
deep. Price £2.00. P. & P. SOp. 
MAINS TRANSFORMER. Fur power supplies. 
Pri. 2001240v. Sec. u-0-9 ut 500 mA. £1-SO. p. & P. tOp. 
Frl. 2001240,. Sec. 12-u-12 at I amp. £1.65. P. & P. OSp. 
PrI. 2001240v. Sec. 10-0-20 at amp. £235, P. & F. OSp. 
Pri. 2001240v. Sec. 23,. at 2.0 crop. 0v at tamp, 8v. at 
SOmA. £200 + f2p P. ,t P. 

ALL PURPOSE POWER SUPPLY CR12 209/240v. AC. 
input. Four switched fully smoothed D.C. outputs giving 
Gv. and 74v, and 5v. und 22.. at lamp on load. 
Fitted insulated uutpot terminal. and pliotlamp Indicator. 
Hammer finish melal c*.s uverall sizeS' X 34 X 25'. 
:1ltan51 Price'75. P. & P.85p. 

STEREO-DECODER SIZE 2" < 
3 x 

Ready built. Pre.aIined ond tested. 
Sens. 20'S6OmV lue 9'lSV neg. 
earth operation. Csn b. Stted to 
almost any FM VHF ladis or tuner. 
Sterzo be005n light eon be fitted li 
required. Fall details aod in- 
atcuctisoe linclu.ive of hint, and tips) 
supplied. £482 plan lOp P. 0 P. 
Stereo beacon light if required 4Op 
entra. 

QUALITY RECORD PLAYER AMPLmER 30K. II 
A top quality record player amplifier employing heavy 
duty double wound mains truo.former, EIC03, ELS4, 
and rectifier. Separate Basa, Treble tad Volume controln. 
Complete .5th output trau,lormee matohed for 3 ohm 

MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

200/240v Mains operated Solid State AIM F/M Bocees 
Tasser. Covering MW. AM. 240-1005 KHZ, VHF/FM 
88-108 30HZ. Ballt'ifl Ferrite rod aerial loe MW. Full 
AFC arad AGC osa AM usad FM. Stereo Beacon Lamp 
Indicator. Ballt-in Pre.ampo with variable output voit' 
age adjuslable by pre-oct control. Man n/p Voltage 600 
cs/v RHO into 20K. Simulated teak finish cabinet. Will 
match almost any awspltOer. Size 81' w. X 4 h. X 94 d. 
appcoa. LIMITED NUMBER ONLY at 028 + £230 
P. & P. 

SPECIAL OFFERS 
Mallard Lp1159 BF1F Double Tuned Aroplifier Module 
for nominal 475kHz. Sise appeSo. 21 X 1 X r 
76V + eaeth. Beand new c-aligned. Fuilspeelficatmon 
and connection detail, suj ,ied.02.25 + p. & P. lIP. 

Pye VHS/FI! Tunee I ted 
covering 88.10021 Hz. IRmnfmúJ"°"I 
10721/Ho 1F Output 7'S t' + W 

earth. Supplied pre'aligoed, 
with fall circuit diagram. Ss 

Connection delude supplied. ¡ -. °' ' 

Hraatilully made with Pre I 

ci,ioo'geaeed Elf Gang and 
323 Pf + 223 PI AM Tuning 
Gang only 82.15+ P. ¼ P. 3Op. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons tirioS 08 S/P Ci/O 
interlocked switches pius 1 Cancel Button Pias 3 4/p e/u. 
Ovecall lee 5' X 9/' X 1'. SupplIed complete with 
chrome finished switch buttons 2 for £1.50 + 2OP, P. & P, 

HI-FI LOUDSPEAKER SYSTEM MkI I 

Beautifully mude cimulated teak finish enclosure now 
with mort attractive clotted iront. Sloe 164' hIgh X 
104' wide 91 S' deep (appeox.). Pitted with E.M.1. 
Cecamie Magnet 13' X 8 haus unit, HF. tweeter 
unit and crossover. AVAILABLE IN NOMINAIs 
4 ohm, 8 ohm or 16 ohm impedance (stato which). 
Handling power 10 watts R.M.S. 

OUR PRICE £1280 each. Carr.I '90 
OobinetAoniloble SeparateD £7.60 each. Caer. 00-40. 
Also available In 8 ohms n'ith XMl 23' X 8' base 
opeakvs with parasitic tweeter £0110 each. 'Caer. 
£1.80. 

LOUDSPEAKER BARGAINS 
Oin.3 ohne 02-00, P. 0 P. 35p. 7 X 4sn. 3ohmfi2'35.P. 1 P. 
48p. 10 X 65es. S ne le ohm 03-25. P. a P. 75p. 
8 X Sia. 3 ohm with high Sun magnet 52-00, P. 0 P. SOp. 
Tweeter. Appeso. 30'. Available 3 or S or 15 ohms. 
£0.00 + ISp, P. 0 P. 

r PLASTIC CONE HF TWEETER 4 ohm, OSSO pee 
matched pote + SOp P. & P. 

HIGH POWER .FI 8 ohm Dome Tweeter. 1' voice 
coil. Magnet elze 3' dis. Suitable foe ace in ap tO 50 
watt opotems. £4.50 each + GOP P. k P. 

VYNA & REXINE SPEAKERI & CABINET FABRICS 
app, 54 in. wide. One price £1.30 yd. length. P. & P. lOp 
pee yd. (min. 1 yd.2. SAE. loe sausples. 

"POLY PLANAR" WAFER-TYPE. WIDE RANSE 
ELECTRO-DYNAMIC SPEAKER 
Bioy 111' X 24fl' X I ?c' deep. Welgkt lSoo. Power 
handling 20W ems. (40W peak). Impedance 8 ohm only. 
Response 4OHs-2OkHo. Can he mounted on ceiling,. walls, 
ste. and used with Se withoat bamr. Send SAE. loe 
detail,. Only £5.40 each. F. O P. 755 for one. OOp for 

Now 11.0 araslabie 6W-8 ohm. 10 watte em... 20 watt peals 
40 flo'20,000 Hz. Overall dvpth 1'. Ideal for Hi'Fi ne for 
use io cars. £518 + P. 0 P. (one 32p, two SOp). 

LATEST ACOS OPS1/1SO mozo compatible cartridge wsth 
0/o styla, for LP/EP/78. Univ,rsal mountIng brOchet. 
81-68. F. k P. lOp. 
CERAMIC STEREO CARTRIDGE. Univ,ezai monoting 
brackets and tul'novee otylas. 70,ssV Per ehann,l output. 
ONLY £190. P. 0 P. iSp. 
SONOTOJE BTAHC COMPATIBLE STEREO CARTRIDGE 
Y/O styiuo Diamond Stereo LP and Oappblro 70. 
ONLY £228. P. k P. lOp. Also available fitted with twin 
Diamond Y/O ,tylau loe Stereo LP. £285. P. ¡s P. iSp. 
LATEST CRYSTAL T/O STEREO/COMPATIBLE 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 

A really fir,t'ciass Ri-Fi Sterco Ampliter Kit. Usez 14 
transistors inolading Silicon Transl.tars in the lest five 
stagrn On each channel resulting in even baer noise 
ievel with improved sensitivity. Integrated prc'amp with 
Bas,, Treble and tun Volume Control,. Saltable foe use 
with Ceramic oc Cey,tal cartridges. Very simple to 
modify to suit soognet,e cz.ctcidge-iostruction. included. 
Output stage for any speaker,froso S to lo ohms. Compnct 
design, all poets supplIed including drilled metal work, 
high quolity ready drilled printed circuit booed with 
component identificatIon clearly marked, smart brushed 
aoudi,ed aluminium iront panel with matching knobs, 
wire, 0014er, nut,, botte-no entra, to huy. Simple step 
by step in.tructlons enable any constructor to build an 
amplifier to be proud of. Belel opecificatlons: Powar 
output: 14 watts ems. pee channel into 5 ohms. Fee- 
quency eeopon.e do 3dB 1530,500 Ha Oenoitivity : better 
than SOmV loto 1MO. Full powec bandwidth: 4,3dB 
12-15,000 Hz. Hoe,, boost appena. to ±12dB. Teebls 
cutsppeou. to -16dB, Negative feedback 18415 ooze 
main amp. Power cequirementz 35v, at l'O amp. 
Oveeaiißioe 10'.. X B'd. X 34'h. 
Fully dotailed 7 page construction manual and parts 
list fece w,th kit or send flOp pias large SAE. 
AMPLIFIER KIT £03-SO P. 0 P. OSp 
(Magnetic input components 33p eatea) 
POWER PACK KIT £550 P. k I'. Isp 
CABINET ...... £5.50 P. k P. OSp 

Special offer-only £2375 II all 3 units ordgrgd at 
One time plus LI-00 P. & P. 

Full titer salee soeviae 
Alsoavailable ready built and tested £31'25. P. k P. ¿1.80. 

g 
3-VALVE AUDIO 

. 
AMPLIFIER HAS4 MK II. 
Dessgned foe Hi'Fi repeoduc' 

- tion nf records. AC. Slain, 
operation. Heady built an 

t 

: , 

f-v.'-. ..- 

40'h. Incorporates E11C83, 
EL84, EZ8O Valves. Heavy 

O 

former matched foe 3 ohio 
el,ealser. Separate volume control and now evith improved 
wide range tone controls eking base aod treble lilt and 
cat. Negative feedback hoe. Output 44 watts. Front 
panel can be detached and leads extended for remote 
mounting nl controls. Complete with knobs, valves, eta., 
wired aod tasted for onOy OS-20. r. & r. ¿iso. 

HSL "FOUR" AMPLIFIER RIT. Similar in appearance 
to HA34 above hut employ, entirely diffeeent and 
advanced circuitry. Complete set of ports, otc. £7.00. 
P. 0 P. £100. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylIshly Onisked ' _ 
monaural amplifies 1-î-:= 
14 sottsfrs'z 

° e' I 
ELS4e in pa.h'pull. "' 

' 

" 

?r:v011 _________ gS s \ff 
tu follow each other. 
Folly shrouded section 'sound output transiormer to 
match 3-laß speaker and I independent Volume controls, 
and separate bas, and treble controls are provided 
gsving good lilt and erst. Valve lioe'op 2 EL64z, ECCS3. 
EFO6 and EZSO rectifier. Simple instruction booklet 
OSp X SAE (Free with part,). All parto sold ,eparately. 
ONLY £12.00. P. 0 P. ¿1-35. Also available ready built 
and tested 518-50. P. 0 P. £135. 

SPECIAL LIUES OFFERED SUBJECT TO 
STOCK AVAILABUS2TY 

Limited number of British Manufacturer's Suepiuo 
pezfeesioaal 105 watt RMS Slave amplifier,. Spvcial 
feature, : 2 separate power modales, 1 for Bass reeponue. 
and 1 for mid. raisge/twoetce. 5 stufo LED dm,play loe 
power u/p indIcation. A/c mains i/p uwitchable loe 110 
0e 340V. Can easily be converted to stereo. 
AVAILABLE TO PERSONAL CALLERS ONLY-PLEASE 
PHONE TO CONFIRM AVAILABILITY. 
Brand new asad tented ooiy £2375. 
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RECEIVERS AND COMPONENTS 

Power Electrolytico, 800paF, 450V (vobo not 
stamped on can). Single end connections with 
strew terminals. ifin dio. x 4+in high, incbod- 
ing stod,. Min. order, 4 for £1 Inc. VAT (add 
6Op P. & P.). Sub-mie, mains transformer. 
12.0-12V, 5Omju 82p. Mains transformer 0.12V, 
lOOm/a 45p. Bridge rectifier 2AI100V 40p. 
Phono pion to phono piog (6fr loud) 16p. Items 
2.3,4 and 5, prices incbode VAT (odd 2Op P. & P.) 

LINWAY ELECTRONICS 
843 Uxbridge Rood. Huyes End, Mddx., 

UB4 8HZ, Tel. 01-573 3677 
Offers of Company sorploses always welcomed. 

Cash settlement. 

UP TO 50% discount on new components. 
SN-7486N 289, 74107K 25p, 74121K 25p, 74366N 
609, 74174N 97p, 7417csN TSp, 74180 759, 
74181N £230, 74190K 61-20, TMS 4030JL 
L4'SO. Lint on request, other components avail- 
able, orders under £5 50p P. & P. MALLEY 
ASSOC., 428 Stalags Road, Bedfont, Iiliddx. 

BRAND NEW COMPONENTS BY RETURN 
Elettrolylic Capacitare 08V, 20V, 50V-047. 10, 
22, 47 and iOmF Sp; 02.47 5lp (50V 6p); 100 7p 
(00V sp); 220 85 (00V lOp); 470 lip (00V 16p); 
1.000(16V) isp, i_000 (25W) l8p, 1.000(50V) 22p. 
Sobminislore Bead Tontolam Electealytiti-Ol. 
022, 047, 10, 22 ut 35V. 47120V lip; 10125V 
l3p, 22/10V, 4710V and 10013V iSp. 
Muliord Min. Clrauilc E12 Senso 82V 2%-iOpF ta 
47pF-3p; 56 pF to 330 pF 4p. 
Vertical Mounting Ceramic Ploie 50V-E12 seelen 
22-1,000pF and 58 nenes 1,500-47,000pF Op. 
Polystyrene ff12 Serie, 63v Horloanlal Moonting- 
10-i.000pF 3p; o,200-iO,000pF4p. 
Moilned Polyester 050V Vertical MouettaS ff6 
Sertes-000-01 4p; 015, 022 Sp; 033. 047 sp; 
088 lip; 1-0 lOp; 15 lOp; 22 22p. 
Mylsr (Polyester) FIlm iOOV Vertical Mounting- 
0001, 0002.0000 3p; 001,002 4p; 0.04. 005 Olp. 
Miniatore Re,i,baes Hlgb,tub ff12 Serie, 5%. 
Carbon Film 025W 111 to 10MO. (10% over 1M) 
Op. Metal Film 0125W, 021W und 05w ooia 
to 2MO O i)p. Metal Film 0W 27(1 to 00M O Op. 
iN4i4n ap; 1N4002 Sp; iN4006 7jr; iN4007 Sp; 
BC1071815, BC147I0I9. BFS57I8IO. 10F154, 197 Op. 
Face, 20mm glass, 1)bo glans, Sin ceramic Oli'. 
Post lop linee oner £4). Pniceo Incluelne of VAT. 

THE C.R. SUPPLY CO. Ill Chesterfield Road, Sheffield S8 ORN 

3. Althseh evers cor. is leben, the Pebl,oh.cs together with remittance. shòuld be sent to Ojie 
, be SUbIS In, clericol Or printers' 

Classified Advertisement Manager, Practical Elec- erroroertiieircons.qaences. 

always be sent registered post. Advertisements, withd,s*eeryodventisemenl. 

tronics, Room 2337, WC Magazines Limited, 
King's Reach Tower, Stamford St.. London. 
SEl 9L5. (Telephone 01-261 5918). 

RESI5TORS: AEL2 type carbon film high 
stab. 5% (E12 range). Sold in units of 10. 1W 
(4E7 to 2112), ap per 10; fW (10E to 10M), Op 
per 10. Also transistors BCIO8/9, 75p per 10. 
LEDo red, 129; green and yellow, 209. Type 
T1L209/FLVII7 02m : potentiometers (Phffllpn/ 
Egea) 1k, 4k7, 10k, 100k, 220k, 470k, 1M, 2112. 
lAn/Log at 219 each + VAT (high rate) 121%, 
plus 20p postage. SAE. for more details to: CW 
ELECTRONICS, Dept. PE, 10 KIngsley Path, 
Britwell Estate, Slough, Berkshire. We also 
have a trade and export dept. 

Precision Polycarbonate Capacitors 
All High SlabIUiy-.eairemely Low Leakage 

440 V AC. RANGE 63V D.C. RANGE 
Value Dithen- Price F 1 n -co, re 
(faF) ion, lmsn)sacb Volo a dc s *- O dc a 

L 13 001-02 £128 75p Sop 
01 27 127 cOp 022-047 £132 77p Sip 
o 15 27 127 Olp 068 £144 SOp 56p 
021 33 10 Sep 10 *156 sip OOp 
l35 33 10 Olp 15 gl74 (1-18 87p 
033 33 10 sOp 3.3 £1.98 8112 75p 
047 33 19 21.10 33 £1.40 £i60 osp 
0.5 33 19 2i16 4.7 t252 11.08 £122 
060 508 15 £125 68 £3.48 £222 £i47 
10 005 19 2137 io *498 £3.11 0200 
15 008 254 £1.04 15 £714 14.76 2080 
20 900 2o4 *105 32 £868 £0.44 £390 
TANTALUM BEAD CAPACITORS-Value ovoilbl,; 
01, 022, 033. 047, 065, 10, 3.2, 33, 4.7, 0OaS' at 
15V/35V er 33V; 100aF at 18V/20V or 15V; 22OpiF at 
eV/iOV 0018V; 330aF at 4V 0e 10V; 47OyaF at 3V or 
0V; 1000aF at 3V. All ut lIp° each, 10 tsr 01.10°, 50 
fsrO5°. 100 tsr 19°. 
TRANSISTORS & S.C's 
BC1071519 Sp °10C213(212L lop 3163050 SOp 

BCi14 lIp °100213/213L01p 0071(2 SOp 
'110147/Sb lOp °BC214/2l4L lip °NEO55Tiroe:Olp 
'BC153 lOp 011F194(s lOp 74lC SpIn DOla 
°BC154/71519 l2p 10FY90I1I2 20p 32p 
°10C152/lO2Ll1p Al'l78 4Op ZN414 £1.15 

BC153/183L lip AF330 385 SN7tO13ND 
°10C184/l54L lIp 2N3702!4 lip £0.50 
POP ULAR 1310DES-1N914 Op 8 loe 45p, 18 for SOp; 
1N9i6 Op, 6 foe 45p, 14 lsr POPi 1944 Sp, 11 Ion SOp, 
26 10e £i.00, 1164148 5p, 6 foe 2?p, 12 1er 48p; 1164001 
05p; 002 6p; 003 Olp; 004 70; 005 7lp; 006 Sp; 007 85p. 
LOW PRICE ZENER DIODES-400mW. Tot. ,fcO% at 
5mA. 3v; 3V3; ayo; 4V7; 5Vi; OVO; 6V2; OVe; 7V5; 
5V2; OWl; 10v; 11V; 12v; 13V; 135v; 15V; 10V; 10V; 
30V; 21V; 24V; 27V; 30V; 33V. All ut Ip entI,, Sloe 33p, 
10 fon 05p, 50 foe £3'i0. SPECIAL OO'FEIO: 100 Zetere 
l,amsy be mined) for £6.00. 
RESISTORS-Higls etubillty, low noise carbon Olmo 5% 
45V et 45°C, 8W at 70°C. ff02 erle, only-leans 22(1 
1023M Cl. ALL ut lp° each, Sp° Ion 1001 as, one vuloe, 
IOp° for 100 01 aoy one value. SPECIAL PACK; 1001 
rad, value 22(1 to 2231(1 (730 ce,ittoeo) 05° 
SILICON PLASTIC RECTIFIERS-is amp, wire-ended 
D027, 100 P.1.V. 7p (410e 16p); 400 Ply. Op 1410e 30p). 
BRIDGE RECTIFIERS-Si amp: 200V 400; 350V 45p; 
608V 5Sp. 

COMPLETE COMPONENT SERVICE. Second 
to none, suppliers to D.O.E., A.E.R.E., 
U.K.A.E.A., Government departments, 
universities, schools and equipment manu- 
facturers. All orders are despatched on day of 
receipt. Are you being served? Join the pro- 
fessionals and get this bent service at the right 
prices. Stock lIst free, send SAE. Big cata- 
logue SOp (includes 2 vouchers worth 5Oj». 
Discounts for the bIg spender, its all here! For 
the fastest friendly service - ORCHARD 
ELECTRONICS, Flint ILouse, High Street, 
Wallingford, Oxon (0491-35529). 

Brand New Components 
Semiconductors 

p 
ACI26/7/S 14 

pr 

BF194/5 II 
p 

2NI71I lo 
ADI6I/2 35 0F196/7 13 2N2219 Is 
BCIO7/8/9 8 BFYSOISI IS 2N2904/5b6 IS 
BC147/O(9 8 BFX29 2.5 2N2926(R) 7 
BC1S7/8b9 IO BFX84 20 2N2926(G) 7 
BC167/8/9 IO Mj2955 96 2N3053 14 
BCl77 II MPFIO2 33 2N3054 42 
BC178/9 li lN400l/2 3 2N3055 30 
BCIO2/3b4L IO lN4003/4 4 2NS459 36 
BC212/3/4L Il lN400S(6 6 NES5S 37 
BCY7O/71/72 13 1N4140 3 ptA741 DIL 10 
BD139 35 2N697 12 LM300 90 
BDI4O 37 2N706 9 

Electrolytic Capacitors 
25V 25v 25v 50V 50V 50V 
lO 22 lOO I-0 47 22 

47 22 IO 47 4p Sp 6p qp Sp 6p 

Polyeeter Capacitors. 250V PC mounting. 
0-01. 0022, 0033, 0047, 3Ip 0068, 01, 
4p; OIS, 022. sp; 033, 047, Opi 060, I IPI 
i-O, I3p; l-S, I9p; 2-2F, lip. 
Carbon Film Resietors.033W5% I1(-etability, 
El2 series 4711-IM. Any selection. OSp each, 
GOp 100+, O7Sp 1000+. 

Return of past service. Prices include VAT, 
Allow ISP for carnose. Mull order only. 
Export enquiries welcome, 

C. N. Stevenson (PE) 
304 Avery Hill Road, London SE9 2JN 

SUPERSCOOP. Fully marked brand new semi- 
conductors and goodies at bargain prices. Send 
SAE. for details and prices: DALESOUND, 
15 Balcombc Road, Horley, Surrey, RHO 7JR. 

R. T. SERVICES 

SMALL ADS 
The prepaid rate for classified advertisements is 15 
pence per word (minimum 12 words), box number 
4Op extra. Semi-display setting £12.00 per sin9le 
column inch (2.5cm). All cheques, postal orders 
etc., to be made payable to Practical Electronics and 
crossed "Uoyds Bank Ltd." Treasury notes should 

NOrnOri cFNPTNI 

I. Adviris.m.nto.r. .ccpt.d sMbjCt to th. 
Cotditons avp..ring on our current edyirtisi- 
,rr.nt rit, cad end on th eopreu underetarid- 
ing tiret th. Adoarligir W.rranti tiret tir. 
advertisemant doM not c000ragine arry Act of 
Parliam,nt nor a it an infrurg..n.nt of tir. 
BrillaS Cod, of Ado.rliatng Practice. 
2. The poblioh.ro coarte Oit, right to reiMe or 
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P. E. GEMINI: transformers LII. 10-piece 16 
s.w.g. metalwork systems, £16. Transistors 
L12-40, assorted new components, £20 value for 
£6 (including hardware and metalwork). Post 
paid. M. EVANS, 7 Shap Road, Worcester. 

P.C.Bs Proolin Sun X 51m, hfor LI. 12m X 9m 

lOp, him X 91m, LI. Fmbre gla 13m X 51m, 
LI. I3ie X lii,, £175. Dl. lin x 8m, asp. 
Bank of IO Neons with IO X. C407 transistors 
LI Free f,gore Resittabli Coonter I8I22V works 
on 12V L3ls. PlU. panel 2 x 2N3702, 2 r 
AC 53, bridgc rece. electrolytic,, etc. 5Sp. 
Three assorted meters £210. 7 lb assorted 
cor,spoeeets £275. List l5p. Refaed on par-chose. 
Ocer LI post paid; under add 2Op; mnsoranec 
add 'Op- i. W. B. RADIO 

2 BotafielO Cre,cnnt, Sole, Chnshito. 5533 INL 

RESISTORS, capacitors, semiconductors, les, 
potentiometers DIN sockets, piugs, cabinets, 
hardware. SAE. price list. R.B. ELEC- 
TRONICS, 24 Springfield Park, Holyport, 
?,Iaidenhead (Tel. 39798). 

SUBMINIATURE VERTICAL PRESETS-O-1W only; 
Allot 5p' roch; 50; 100; 220; 470; 098 earn; 5k; 2k3; 
4k1; eIS; 10k; 15k; 22k; 41k; 100k; 320k; 680k; 13!; 
2Ml; 5M. 
PLEASE ADD lOp POST AND PACKING 0N ALL 
ORDERS. EXPORT-ADD COST OF SEA/AIIIMAIL, 
Add 8% VAT to oli lloros except those marked with 

sebich are 121% 
Send SAE. for additional stork lhst. 

Wholesale price lieti available to bono Ode companies. 
MARCO TRADING (Dept. P.1) 

The Old School, EdstOston, Wem, Shropahire 
Tel; Whisoll 464/46 (STD 094 872) 

(Proprs. Mmoieost Trodlng Ltd.) 

VALVES-Radio, TV, industrial, transmitting. 
We dispatch to any part of the world by return 
of post, Air or Sea Mail. 2,700 types in stock. 
1930 to 1976 obsolete types a speciality. List 
20p. Quotation SAE. Open to callers. Mon. 
to Sat. 930-5.00, closed Wed. 1.00. We pur- 
chase all types of new and boxed valves. COX 
RADIO (Sussex) Ltd., Dept. P.E.,The Parade, 
East Withering, Sussex, P020 8BN. West 
Wittering 2023. (STD code 024366). 

(MAIL ORDER ONLY) 
75 Hayfield Rd., Salford 6, Lancs. 
BRAND NEW S/S P.C. BOARD. 5i,,. x lin. 5 pieces, LI-ls inc. 
PAN EL with62N3055 transistor-s plus6 N.P.N. 
and 6 P.N.P. transistors £175 inc. 
FM TUNER with S.F. Stege and A.G.C. 
3 transistors, neg. earth 2 X 2 51 14m with 
circait, LI-75. 
MAINS INPUT TRANSFORMERS 20V.O. 
30V at 2 o,np, £395. New. 6v at I amp, £I45. 
New. 12V at + amp, LI45. New. 
Mined Pack of C250 serins Mollard capacitor., 
ISO for £115 inc., P. & P. Send SAE. for oor 
list prices. 

Tel. 061-236 1541 
All prices include VAT and P. & P. 

CARBON FILM RESISTORS. 5% E12 Series, 
4W, 4W, 4W. Mixed to your choice, 100 for 
90p. Microprocessors SC/MP £15, Introkit £77, 
keyboard kit £74, 51116800 £27. P. & P. ISp. 
Mail order only. CANDAR, 8 Almond Drive, 
Caversham Park, Reading. 
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FULL SPEC. TTL (Pricus include VAT) 
7400 14p 7450/3/4 l5p 74121 3lp 
7401/2/3 14p 7460 Isp 74122 4)p 
7404/5 I6p 7472 lIp 74123 59p 
7406 36p 7473/4/6 19p 74141 66p 
7408 l8p 7475 46p 74145 ilp 
7410/20 14p 7480 44p 74150 £110 
7411/2 lOp 7483 73p 74153 65p 
7413 3Op 7484 97p 74154 £110 
7414 67p 7485 £103 74155 69p 
7417 30p 7486 ISp 74157 68p 
7422 18p 7489 £240 74160 99p 
7425/7 lOp 7490 43p 74164 LIlO 
7430/40 l4p 7491 60p 74174 97p 
7432 28p 7492/3 46p 74175 8Sp 
7437 29p 7495 60p 74181 £1.40 
7441 66p 7496 69p 74190 £1.25 
7442 59p 74100 Pip 74193 £108 
7445/7/8 78p 74109 45p 74195 88p 

DL7O7E 03m. diiploys 69p. 1N4148 lp. 
Intel 2102A-6 (6SOns) 1K Memories £3. Mallard 
0C28 (ne equip.) lOp, 5/90. 501(8. 
SAE. br lull 1lit. P. & P. (ist cl,$) lOp. C.W.O. 

i. C. JON ES (P814) 
Mail erdnr Only 

46 Burstellars.St. lvi,Canb.., PEli 4XX 

courses for: Telecoms. Technicians, 
Electrical Installations, Radio, TV & 

Electronics Technicians. Radio 
Amateurs. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 771G. Interteit House, London 

SWS 4U3 
Tel. 01-622 9911 (all hours) 

I COLOUR TV SERVICING I 

Learn the techniques of servicing Colour 
TV sets through new homestudy course 
approved by leading manufacturers. 
Covers principles, practice and align- 
ment with numerous illustrations and 
diagrams. Other courses for radIo and 
audIo servicing. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 771G. InterSect House, London 

SWS 4UJ 
Tel. 01-622 9911 (all hours) 

WANTED 
WANTED. PE. Synthesiser and PE. Minlsonlc 
or other sythealsers. H. REEVES, 138 Bland 
ford Avenue, castle Bromw ich, Bfrtnlngham 36 
(021-747 8489). 

TURN YOUR surplus components into cash. 
Tel. 0491-35529 (Oxon). 

WANTED, NEW VALVES, TRANSISTORS, 
top prices popular types-ICEI/SINGTON 
SUPPLIES (B), 367 Kensiifgton Street, 
Bradford 8, Yorkshire. 

ELECTRICAL 

STYLI, CARTRIDGES AID AUDIO LEADS, 
etc. For the best at keenest prices send SAE. 
for free Illustrated lint to: FELSTEAD 
ELECTRONICS (PE), Longley Lane. Gatley, 
Cheadle, Cheshire, SK8 4EE. 

LEDo Red Green Yellow 0rane INFRA REO 

0125' ISp Vp 27p 27p i 

6wW 01-18 

02' 19P 339 33P 33p 1006,2 sip 
OPTS-ISOLATOR TIL111 Li LEO 4 Cbp + h I 

OCP7I 416 

*002616/7/S ISp OCR, 50V 100V 450V j 500V TRIACS 

*0161/162 'Op TOS lA Gç Olp 449 29 TOS tip 
AFII1 OSp TO66 IA 27p 79p Sop ER1005sc 210 

AF12415/6/7 319 Stud 7A SOci S54i 'SP j 10AT0220 tI St 
A6139/238 
BC/i07/819 

4i 253055 up VOLTAGE REGS. 
2N3702/3/4 lOp 5V 7805 PlsSO,n 

BCO4T/8J9 loi 
2N3953/4/5/6 lEp 12V 7802 t Amp 

6C151/8/9 11 
252646 459 ISV 7805 c/ 

BC161/819 lip T1S43 256 08V 7808 ti Si 

5C169C SF244 3Sp 26V 1824 

5C177/819 17p 
MPF1O2 40p 723 DIPI4 SOP 

BRIDGE RECTO. 6C182/31411 lip 2N3519 Olp 
293823E P 2* soy 3S 

BC21213/4L lOp 
40p 2* 140V 4lp 

BCY7017l/72 
' 29 200V 419 

B0131/132 SOp 
8' 

2*400V 949 
2* 1000V SIp BDI3S/140 60 

/54002/3 Gp 
OP. AMPS. SF194/S 

51094/S Tp 
SF196/i 51085/7 709 CII 299 
BFYSO/51 p 1N4144 4 741 6-pan OSp 
SF029085 00f, 

3*150v 14p 
748 D I L 319 

SF084 P 361100V LM301 Sip 
SS0OS/20 Sp 

361600V 206 555 Tr,ior tip 
MJE2955 6*100 Ip 556 2 555 LI il 
0071 lOp 

BA156 l2p NE566 Li 75 

2N697 Isp BAX16 sp LM380 ti lt 
314106 10 

it, 100311 tI 15 

2N1711 206 
0A47 59 LU3960 lIp 

D I 1 SOCKETS 252219 OSp 
0*70 0*79 

2530615/6/7 lip 
o*al 0A56 
OASI 0*55 

Tp 

56 
8pn 74-pn I6-pn 

2P4364/S/6A 119 o*o Sp 
lOp lip 149 

252926(51 
2N29261G1 

P 0*202 7P 
M ca + bushes 

T03 T066 Sp 

ZENERS 2 7-32V 2N9253 iSp DsIo Pon lop 

2N3354 SSp 8ZY98 or Err Sp Audolbond 2ni lOp 

ISLAND DEVICES, P.O. Box 11, 19 Carroways Place, 

Margote. Kent/ Miorder only. -Prices inc. + iSp P, & P. 

EIGHT-CHANNEL TRACE SPLITTER, converts 
single beam oscilloscope into 8-channel instru- 
ment, Accepts TTL or CMOS logic Inputs up to 
15V. Range d.c. to 5M11 z, battery powered. 
Ready built Lu-50, kit L9-25 inclusive. SAE. 
for leaflet. J. PAWSON, 4 KaIm Crescent, 
Bathgate, W. Lothian, 
SPECIAL 0rFER. 74H00 22p, 749nA 30p, 
7414A 28p, 754.50 50p, MJE3055 50p. ITT 58 
70S1' nixi + data 50p, 555 45p, Sperry SP425- 
09 9 digit 7 seg + data £1, SKT 50p, BYX49 
1209V 2'5A 35g, RS Fuse bolder 1in panel 
mut 20p, T1L209 + clip 15p, 741 20g, 1N4148 
3g, BCCOSC lop. P. & P. lOp. List SAE. 
LB. ELECTRONICS, 43 Westacott, Rayes, 
Middx. UB4 SAR (PE). 

VHF POCKET PORTABLE RADIO, tuning 108 
to 138MHz. Very sensitive, easily adjusted to 
tune 544MHz hand, £1650 (Inc. post and VAT). 
ROBlAR LTD., 10 Hibel Road, Macclesfield, 
Cheshire. 

LADDERS 

LADDERS, varnished, 25 ft. extd., £30.41. 
Carr. LI-90. Leaflet. Immed. despatch. TRE 
LADDER CENTRE (PEE3), Halesflsld (1), 
Telford, Salop. Tel. 586644. 

EDUCATIONAL 

CITY & GUILDS EXAMS 

Study for success with ICS. An ICS 
homestudy course will ensure that you 
pass your C. & G. exams. Special 

FOR 8ALE 

P.E. KEYBOARD SYNTHESISER, 61-note 
Kimber-Allen keyboard, heavy duty power 
supply will take more circuits. Working. Only 
requires case, £85 ono. Mr. ALLINSON, 15 
Shadforth Drive, Blllingham, Cleveland. Tel. 
Stockton 561452. 

NEW ISSUES of "Practical ElectronIcs" avail- 
able from April 1974 edition up to date. Price 
55g each-BELL'S TELE VISION SERVICES, 
190 Kingl Road, Ilarrogate, N. Yorkshire. 
Tel. (0423) 55885. 

FULLY BUILT large synthesiser. Perfect work- 
ing order, based on MTl 4600. Plus extras, £550 
ono. Student hard up so must sell. Detallo: 
101 Village Road, Bromham, Bedford. 

MINISONIC Mk II. FuUybuilt. 3 octave Kimber 
Allen keyboard. Eaton Audio P.C.B., £225 
ono. Tel. Brampton 2632 (Cufllbria). 

TWO MANUAL ORGAN. Working order, un- 
completed modiilcations, £55. Tel. 051-924 0998. 

ORGAN CABINET. Dual Keyboard, foot 
pedals-Uioflnisloed Project. £60 Ono. Tel. 
l'restatyoo 5605. 

BARGAIN APPROX. 150 copies P.M. & P.W. 
1965-75 Mint condition-at least 5 completo 
volumes. Offer over £20 secures. Buyer collects. 
YEATS, 34 Woolmer Green, Basildon, Essex. 
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TURN YOUR SURPLUS capacitors transistors, 
etc., into cash. Contact COLES-HARDING Ac 

CO., 103 South Brink, Wisbech, Cumbo. Tel. 
0945 4188. Immediate settlement. 

TOUCH CONTROLLED 
LIGHTING KITS 

These KITS replace conventional light switches 
and control 300W of lighting. No reams re- 
wiring reqa,red. Insulated Touch Plates. All 

wich easy to follow instructions. 
NEW! TSD300K-TOUCHSWITCH and 
DIMMER combined. ONE couch platt to 
switch light on or off. Brightness con- 
trolled by small knob. ONLY -£595. 

TS300K-TOUCHSWITCH. TWO touch plates 
ON and OFF. ONLY-L367. 

TSA300K- AUTOMATIC. One touch plate. 
Light turns off after preset delay. ONLY- 

£367. 

LD300K LIGHT DIMMER KIT. £2.45 

SPECIAL OFFER 
3-555 TIMER ICs for ONLY £1.00 

CMOS (Motorola) 
4000 l6p 4013 SIP 4040 97p 
4001 I6p 4015 91p 4049 48p 
4002 l6p 4016 SIP 4077 45p 
4007 I6p 4017 'lIp 4501 20p 
4011 l6p 4023 llp 4519 56p 
4012 17p 4015 17p 4566 lSSp 

TRIACS 400v T011o NE555 8 pin dil 36p 
Cast Isolated Tab 741 8 pin dil 14p 

65A SOp 8.5A 85p 2N6027 (PUT) 34p 
Diac 2Ip 2N3055 36p 

QUANTITY DISCOUNTS ON REQUEST 
Add 8% VAT + iSp, P. & P. 

Mail order only tos 

T. K. ELECTRONICS (PE) 
106 Studley Grange Road, London W? 2LX 

TECHNICAL TRAINING 
Get the training you need to move up 
into a hIgher paid job. Take the first 
step now-write or phone ICS for details 
of ICS specIalist homestudy courses on 
Radio, TV, Audio Eng. and Servicing,. 
Electronics, Computers; also self- 
build radio kits. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 771G, Interteat House, London 

SW8 4W 
Tel. 01-622 9911 (all hours) 

SITUATIONS VACANT 

TECHNICAL AUTHORS. Small progressive 
company located in North London requires 
persons able to write functional English text 
from notes and drawings on a variety of digital 
equipment. Write to boo No. 68. 

SERVICE SHEETS 

SERVICE SHEETS, radio, TV, etc. 10,000 
models. Catalogue 24p plus SAE. with 
ordersenquiries. TEL1tAY, 154 Broom; Street, 
Preston, T'RI 711P. 

SERVICE SHEETS, Radio TV, etc., 50p and 
SAE. Catalogue 20p and SAE. HAMILTON 
RADIO, 47 Bohemia Road, St. Leonards, 
Sussex. 

BELL'S TELEVISION SERVICES for service 
sheets on radio, TV, etc., 75p plus SAE. 
Colour TV service maullals on request. S.A.E 
with enquiries to JOTS., 190 ICings Road, 
Ilarrogate, N. Yorkshire. Tel. 0423 55885. 

MISCELLANEOUS 

A UNIQUE OPPORTUNITY 
We can show you how to earn a lot of 
money working part or full time from 
home. We are the ONLY company in the 
U.K. offering this unique informatson. 

A basic interest in electrical engineering is 
necessary. Government Departments are 
making use of our system, why don't you' 
For complete return of post details send a 

large stamped addressed envelope to: 
MAGNUM 
Dept. PE 

Brinksway Trading Estatè 
Brinksway, StoCkport SK3 OBZ 

NOW AVAILABLE for D.T.Y. Burglar Alarm 
Systems. The Lawrence Electronics Solid State 
Control Module, £650 inc. VAT, P. & P. or 
SAE. for full details on security equipment 
available. LAWRENCE ELECTRONICS, 78 
Manningham Lane Bradford Yorkshire. 

ARMATURE AND COIL WINDING 
ENAMELLED COPPER WIRE 

Only top quality material, supplied. 
All orders despatched within 24 hours. 

S.W.G. lIb ,eel lIb reel 
lOto 19 £295 £1.60 
lOto 29 £315 LIlO 
30to34 £345 £190 
3Sto4O £365 L210 

All prices inclusive of P. & P. in U.K. 
COPPER SUPPLIES 

102 Parrswood Road, Withington. 
Manchester 20 Telephone 061.445 8753 
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MAKE YOUR OWN PRINTED CIRCUITS 
RUB-ON TRANSFERS-starter pack (5 
sheets, lines, pads, IC. pads) £130, spare 
sheets 27p. FERRIC CHLORIDE-llb bags 
70p(P. & P. 3Op). SOLDERCON SOCKETS- 
100 65p (quantity rates). PLASTIC SUP- 
PORTS-7 or 8 hole 6p/pair. 
SAE. lists, sample. P. & P. ISp/order. 

P.K.G. ELECTRONICS 
Oak Lodge, Tansley, Derbyshire 

MORSE CODE TUITION AIDS 
Cassette 3-1.12 w.p.n,. for amateur radio 

Cassette 5-12-24 w.p.m. for professional 
examination preparation. 

Morse by light system available. Morse Key 
and Buzzer Unit for sending practice. 

Pnces Cassettes (including booklets) £4 
Morse Key and Buzzer £4. Prices include 

VAT, postage, etc., overseas Cl extra. 
MHEI. ELECTRONICS (PE) 

12 Longehore Way, Milton. Portsmouth 
PO4 81.S 

£225. All prices Inclusivo. COLIN W}EITELEY, 
11 Denbrook Walk, Bradford, W. Yorkshire, 
BD4 OQS. 

BOOKS AND PUBLICATIONS 

SIMPLIFIED TV REPAIRS. Full repair instruc- 
tions, individual British sets, £450; request 
free circuit diagram. Stamp brings details 
unique TV Publications. AUSEPE, 70 Church 
Street, Larkhall, Lanarkshlre. 
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are our speciality. Full range of components 
and sccessorles including chassis speakers, 
cross-mers, sound absorbent, grille fabrics, 
etc., always available. We stock the fabulous 
value Ifeime speaker kits (complete with full 
asid easy instructions), also Peerless and 
%Vharíedale kits. Just about the lowest 
prices anywhere I Send 8p stamp for bargain 
list to: AUDIOSCAN, Dept. PE-677, 4 
Princes Square, arrogate, North Yorkshire. 

ENAMELLED COPPER WIRE 
SWG lIb Box 40g 2oa 

£ C C £ 
14-19 2-40 120 060 050 
20-29 245 160 082 0-59 
30-34 260 l'lO 0'89 064 
35-40 285 ISO 104 075 
Inclusive of P. & P. and VAT. 
SAE. brings catalogue of copper and resistance 
wires in all coverings. 

THE SCIENTIFIC WIRE COMPANY 
P.O. BOx 30, London, E4 9BW 

Reg. Office, 22 Coningsby Gardons 

PRINTED CIRCUIT BOARDS supplied in glass 
fibre drilled, tinned or varnished from your 
own or published designs. Send SAE. for 
quotations. R. K DARLISON, 12 Whiteoaks 
Road, Oadby, Leicester. 

Complete £14'75 Batltaed £19'75 
P0,1 ci, cito VAT P0,1 Li £158 VAT 

MINIKITS ELECTRONICS. 6g CLEVELAND ROAD 

LONDON E18 2AN ¿Mol Orde, Oelyl 

CABINET FITTINGS 
FOR 

Stage Loudspeaker, and AmplifIer C.b. 
Frucloths, Coverings. Recess Handles. Scrap 
Handles, Feet, Castors, Locks and Hinges. 
Corners. Trim. Speaker Bolts. ecc., etc. 

Seed 2 X Blp Stamp, for sample, and st. 
ADAM HALL (P.E. SUPPLIES) 

Unit Q, Starline Work,, Grainger Rood 
Southend.on.Sea, Essex. 

RECHARGEABLE NICAD BATTERIES "AA" 
(HP7), £126; Sub. "C" £F29; "C" (MPh) 
£238; "D" (HP2) £292; PP3 £498. Matching 
charpers, respectively, £4'48, £448, £524, 
£524, £398. Ail prices include VAT. Add 10% 
P. & P. SAE. for full list, plus, if wanted, SOp 
for "Nickel Cadmium Power" booklet. 
SANDWELL PLANT LTD., 1 Denholm Road, 
Sutton Coldfield, West Midlands, B73 OPP. 
Tel. 021-354 9764. 

Send ISp for catalogue. 

RAMAR CONSTRUCTOR SERVICES 
Masons Road, Stratford on Avon 
Warwicks, Tel, 4879 

RELAYS, PROGRAMMERS, etc. Send SAE. 
for list. Mr. D. HIPKIN, 194 Long Drive, 
RuIslip, Mlddx. (01-845 9965). 

P.O.B.'u-FAST SERVICE FR01,0 YOUR MASTER 
1.6mm glass fibre + I or copper + solder 
varnish £135 + 4pfuq.in. (VAT and P. & P. inc.). 
± lOO volt sweep amplifìers. 6S55 (VAT and 
P. & P. inc.). IO cpmc PCB with BliSS lines (2-5i,i 
o l4in.)-DIP and T05 IC to Olin. edge conn 
adapcors-30p euch, IO up2Sp each add P. & P. 
I 5p). SAE. for quantity discount,Ispeciuls, 
prototype service-circuit design, layout.. assit 
and test. 

MICRONICS ELECTRONICS ENG. SERVICES 
13, Olive Rood, BirkduIe. Ssulkpoti. Mer,eyode, 

PE8 4RZ. Tel.: SoutkPott (0704) 64935. 

BURGLAR ALARM COMPONENTS. White 
oblong reed and magnet, 65p pair, minimum 
10. Flush circular and magnet, 60p pair, mini- 
mum 10. 12V sirens, £4-88. Key Pass switches, 

CITIZENS BAND. British Campaign for 
Public 2-Way Radio. CITIZEN'S BAND 
ASSOCIATION, 16 Church Road, St. Marks, 
Cheltenham, Cloues. 

H.M. ELECTRONICS 
275a Fuiwood Road, Broomhiil, Sheflield 510 38D 

Give your prolect that 
r .d' professional looking 

linish. Build lt In a BEC. 
Dry transfer lettering 

BEC . 
now available 

CABINETS 
ORlON cabinet still available punched or unpunched. 

Send ISp (refundublel for leaflets. 

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi 

generators, test equipment, etc. Lower Deed- 
Ing 236. 
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METER REPAIRS. Ammeters, voltmeters, 
multi-meters, etc., contact: METER RE- 
PAIRS, 21 Mount Road, Benfleet, Essex, 
8S7 IRA. 

PRINTED CIRCUITS 
and HARDWARE 

Readily available supplies of Con- 
structors' hardware, Aluminium 
sheet and sections. Printed circuit 
boards, top quality for individual 
or published designs. 

Prompt service. 

Prompt despatch. Free literature (stamp would 
be appreciated): BAZELLI, Dept. No. 23, St. 
Wllfrid's, Foundry Lane, Halton, Lancaster 
LA2 OLT. 

NO LICENCE 
EXAMS NEEDED' 

'To operate this miniature, solid-stute 
TRANSMITTER RECEIVER kit. Only 
£825 plus 20p P. & P. 
'Brain-freeze 'em with MINI.STROBE 
kit, pocket.sioed 'lightning flashes', vari. 
speed, for discos und parties. A mere £3'85 
plus 20p P. & P. 

Experiment with psychedelic DREAM 
LAB, or pick up faint speech/sounds with 
the BIG EAR soand.catcher: ready.made 
multi-function modules. £5 plus 20p P. &P. 
LOTS MOREl Send 20p for lists. 

(Prices include VAT). 
(Mail Order U.K. only). 
BOFFIN PROJECTS 

4 Cunliff. Rood 
Stonsleigh, Ewnll, Surrey (P.C.) 

Build your own synthesluer or musical effects 
uslag some of tSe buge range of DEWTRON 
modules. Or. build fuzz or waa.wua at budget 
prices using special bita. 

Send 25p for Catalogue from: 

DEW. Ltd., 254 Riogwood Rood, Fetndown, 
Dorset BH22 OAR. 

I.C. EXPERIMENTER'S KITS 
Learn about modern electronics with our new 
series of Kits on digital logic techniques. Each 
Kit concaint specially selected l.C.s, Holder,, 
Veroboard, L.E.D.s, and Instructions. 
Available at £400 euch (including P. & P.) 

Kit One-Gates Kit Two-Flip-Flop, 
Kit Three-Shift Registers 

Kit Four-Counters Kit Five-Displays 
SAE. for farther details to: 
AUTOMATED HOMES 

69 High Street, Ryton, Coventry CV8 3FJ 
(Mail Order Only) 

CLEAR ING LABORATORY, scopes, recorders, 
testmeters, bridges, audio, HF. generators, 
turntables, tapeheads, stabilised P.S.U.s, sweep 

78p. Cross-Hatch Generator £2-es. 
Nov.76 Hazard Warning Flasher 68p. 

Dec. 76 Orion Tuner £248. Feb. 77 Decoder 
(1302.1) LI-32. April77 Digital Volt Meter 

(G8CZW) Complete sec of two boards 
(1304-3/4) Li-55. Send SAE. for information 

on carrent boards. C.W.O. please. 
P.S. Components. All of this well known 

supplier's components available. 

PROTO DESIGN 
4 Highcliffe Way,Wickford, Essex SSII 81A 

SALVAGED IlL ICs from Tp. Good quality. 
SAE. for lists and samples. BEUERE, 17 
Retid Close, Shawclough, Rochdale, Lanro. 

WIRE THREADING KIT 
WIRE DISTRIBUTION SYSTEM INTRO.KIT 

£595 nc. of VAT and P. & P. (Mail order only) 
KIT CONSISTS: WIRE DISTRIBUTION 
PENCIL, W.D BOARD W-D STRIPS. SPARE 
SPOOL OF WIRE, IC LEG DEFORMER. 
COMPREHENSIVE INSTRUCTIONS. 
Or for further details please send a SAE. 
trade and overseas enquiries welcome. - 
ZARTROHX Ils Lion Lns, H;utarn.re. 

SUPERB INSTRUMENT CASES by Bazelli, 
manufactured from heavy-duty PVC faced 
steel. Hundreds of people and Industrial users 
are choosing the cases they require from our 
Vast range. Competitive prices start at a 10w 
82p. Examp!es: width, depth, height, 8in.X 
SinX SIn, £1.70; lOínxGinx3in, £2.42; lOin x 
8inx Sin, £3.02; 121nX 101nx 31st, £3.96; 
8m X 4m x 4m, Li-98; lOin x Gin x 4m, £2.97; 
12m x 8m X 4m, £396; 7m X 7m x Sin, £2.91; 
8m x lOin X Bin, £3-96; 12m X 8inx 7m, £440; 
l2inx l2inx7in, £484. Plus 85p carriage and 
8°!,. VAT. Over 400 models to choose from. 

Musical 

Miracles I 

by Dewtron ® 

GLASS FIBRE P.C.B.'s 
From your own tape, filmer ink master. 

Send SAE. 1er Quotation. 
PRACTICAL ELECTRONICS P.C.B.'s 

in class fibre, tinned and drilled. 
May. June76 Digital Freqaency Meter 

(GSCZW). Complete set of 4 boards 485. 
June76 Transmitter 98p. Coder 94p. 
July76 Receiver 98p, Decoder 79p, 

Interface 58p. Augast 76 Servodrive 74p. 
Servo Amp S8p, Relay Drive 68p. 

Complete set of above boards C580. 
Sept.76 Tone Ginerator lIp, Teno Decoder 
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7483 l5c 74190 l$1 
7494 103g 74195 lOOP 
7485 lOp 74192 lOop 
7484 hOc 74193 toop 
74.89 344p 74194 lOOp 
7990 dIp 74195 lOP 
7491 lip 74190 100P 
7492 SIp 74197 lOOp 
7493 Olp 7419f ZiOp 
7444 0Op 74599 2i9p 

I 

150M 

I 

2513 SlOp 

TAAR2IA 
I T&960IB 

I 
104120 

I 
1080410 

I 
164651 

I 
IBA800 

I 
T04810 
T9A820 

I 
1DA2620 
254414 

01514 

ISOP 
751i 
0p 

Z1Sp 
loop 
lZSp 

1000 
4000 
lOOP 

8F5l5 ZOp 
I 9lr 999 
I 

I 

0F173 Zip 
I 

OFt ll lOp 
I 9F140 lip 
I 

I 

9nb84 Oip 

I 

t94 5 lOp 
0F197 lip 

110344 
ty0354 

TIP3SC 

T1PlOA 

TIP3RC 

110410 

11P41C 

TIP42A 

101O 

2439 

257p 

oso, 

70' 
14p 

Yip 

I 
VAT INCLUSIVE PRICES Add 20p P. & P. 

MAIL ORDER ONLY Govt., Colleges orders accepted 
I 
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I 54 Sandhurst Road, London Nwg. ToI. 01-204 4333 
TeIox 922800 
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AUDIBLY SUPERIOR POWER AMPLIFIER MODULES 
A POO.r amp.buIli .00 CE modul.. will b. audibly compiobi. Io ib. v.ty bol imp.. 
.ail.bla, bui .tsmuch r.duc.d cost. tOt Is lyplclily 0.05% by ib. u.. cl cuipul topi.. nd 
.41.1.1. t..db.ck wEil, lid. i, no worry .it .......... lImit c5 liVio. Idly SVIu.40quir.d for 
tO. p...r bandwidth .5 CC liii). i.mOng tim, <159.. * S/Nt. 510dB * 120 o to o 25mm. * Fully 
prOt.ci.d * fl500i54kÇO * 120.-354ff.. -OdO 8 14 Ir,. 401 

2S 20P BF200 4P TIP42C 2N3904/S nP VOLTAGE REGULATORS 
111. by TEXAS C-MOS Cs OP AMPS ACIa,7 2Sp 8F24418 Op 11P2955 lp 2N3906 22p (Plastic) Fixed 
7400 iSp ooc 21p tesa ?, AC12 2ep 8F57/e ep flS3 Op 2N060 12p A.p . I Mp -v 74H00 p 

32p 
7495 iSp 4O1 

OO2 

Zip 
21p 

40p AC14I/2 20H BFR3I40 347 T1S93 p 2N4234 227 SV 78O 30p SV 5 OO 74L800 
74S00 4$p 

7496 
7497 

.90p 
34Op 0 2P 

3l 1OO 
4C176 2Hp BFA41 347 ZTXIO8 ftp 2N41256 229 12V 76t2 1O 12V 7112 OH 

7401 ISP 74100 tISi, OO flp 3140 lO1. 
flap AC17i 20p BFR798C 34 Z7X300 lip 2N4401/3 347 

ISV 7415 1309 15V 200p 
781e l4e 1CV 7915 2049 

7402 ISP 74104 SOp °° 
0011 

7 
219 ACIC7K 2SF BFROI 34p ZTX500 2Op 2N4427 Olp 

78V 
24V 7824 1009 24V 7924 2049 

7403 
7404 

lIp 
249 

7410S 
74107 

OOp 
30p 4012 21p 

74p 
ACIBHK mp BFRBO OOp 2N697 259 2N4871 OOp 

LM3099 (TO3 SV IA. 1009; LM32X (103) 

14H04 449 74Q9 lOp 4013 OSp 
,g 30p 

, A0149 0S2 BFX2WOO 34 2N696 009 2745296 009 
SV3A. lOop; 8A62SB(T05)t2VO.5A24p; 
7495 150p; 1467 D.I 5V 

1405 25p 14110 S0e 4014 hOp lop BFX0485 )Op 
(T03). p H C 

16 OIL, 200e; LN32ON D0I Poloety 
7406 
1407 

4$p 
459 

74111 
74116 

Op 
220p 

4015 
4010 

OOp 
S4p 

40167/2 
4F114)S 

00g 

22e BFXMJ7/4 OOp 

241008 
2N918 

229 

43p 

205451V 409 

2N5459 OOp 

pin 
-12V 100nA 14 p)n OIL 

1008 2P 74118 AF1l67 22p BFYW lip 20930 lop 206027 00P 
V.tloble, 723 14 pIn OIL 
(M311 IA 2V-37V T0220 9449 

7409 
1410 

Vp 
lip 

14120 
14121 

lOOp 4016 
.oii 

lOOp Linear ICs AF124 94p 0FV51 Op 2141131/2 OSp 206107 lOp 
OPTO DEVICES 14H10 

7411 
Oip 
Oip 

74122 
14123 

SIp 
lOp 

4020 
4022 

lOOp 
lOOp 

AY.t-0212 
CA3O260 
CA3040 

SlOp 
1126 
SIp 

AFIZ7 
AFig 

Oip 
oIp 

BFVS2 lIp 
6AY39 45p 

2141304/5 

206300/7 
lIp 
ISp 

206241 200p 

206254 lOOp 
11/.209 6.9 lIp 

lop riuii a..n lop 1412 
7413 

Oip 
Oip 

14125 
74126 

lip 
lIp 

4023 
4024 

ZIp 
lIp 003040 i7Ip 0F239 44p 08X10/20 lOp 201013 22P 2140292 lOP ORFO? l2P 1k32 0616094 lip 

7414 iOp 14126 SOp 4025 Zip 003053 lip 6C107/B lop BUlOS liSp 201111 22p 30626 Olp 30159 176e 0x6. Rid LEO lip 
7410 359 14132 156 4026 flOp 003060 Sip oCt2018 lOp Bulot OlSp 291043 np 30140 lOS 

01704 6549 02m. 01.in LEO OSp 

7411 'Op 74130 Olp 4021 SIp CA3069E 0549 
BC1001C lip 60)2955 

01761 6409 02n. 4/tISi, LEO 92p 

7420 
7421 

liP 
439 

14141 
74142 

SIp 
3509 

4028 
4029 

1149 
loOp 

CA3090AO 
ICL0038C 

loop 
'OOP 00141/S ip 

lOOp 

MJE340 tOp 

202160 

202319 

Olp 
029 

30141 Olp 
30107 0039 

0L741 250p NooflIlnO cl/p. 49 

SCR.THYRISTORS 7422 Olp 14145 SOP 4030 Sip LM3l80 80140/C 109 MJE2955 l3Op 202222 Zip 40301)2 45p Lo, 
1423 
1420 

Oip 
339 

74147 Vip 9040 
4042 

130p 
lOo 

LM3800 
LM38IN 

lISP 
loop 80111 lIP MJE30SS Olp 202369 lSp 40409/IO SIp 1050V TOS OIp P10011 

14V OOp 

74144 
74150 

1139 
ISip 0003 1000 LM389N lISP 9C110/i 12p MPFIO2I3 'Op 202380 32p 40411 

lA 100V 105 Up DII SKTS 

1430 ISp 74151 lip 0000 1509 M252 iSOp BCI6OC lIp MPFIO4/5 OOp 292646 lOp 40593 tOp 
IA 000V 105 149 
30 000V SUoI Sip by Tui. 

1032 34p 14153 i2p 0001 
0049 

1109 
Sip 

MCI31OP 
MCI3SIP 

2609 
loop iChO/O 121 MPSAO6 3lp 202004/A 226 40595 Olp 1004000 PiIIÌO iSle 8 pin 12p 

1437 
7438 

Sip 
Olp 

74154 
14155 

IMP 
Sip 0010 SOP MC1405 4000 BCITTIS lOp MPSAI2 Sip 202100/A Zip 00613 10 

100 600V P1041/c loOp 14 pin lIp 

7440 iS 14h58 lip 40S5 1200 M0496 1'15P Bollo OOp MPS056 Olp 2N2iO6/0 209 
01106 10 700V Stood 1409 
CI060 40 400V F194110 lOp 

(6 p/fl 14p 

TRIACS 
7441 iSp 14h51 iSo 

lIp 
0055 loOp 
4050 lISp 

MC3340P lOOp 
MC3360P lOOP 00602/3 lOp MPSUO6 lip 20292606 9P 6400108 OsA ISV 1092 lop (8 P'fl 32p 

7442 
1443 loop 

74158 
74159 

150e 
flop 4X60 lOOp 649040008 OOp 00184 lOp MPSUSB Silo 202928050 203520 SA 40CV 1000 hOOp 24 pin Mp 

1444 130p 74160 1309 0069 lOP 0ESOOL 175g 6C187 Zip 0028 lOp lip 
PlastIc 20444460 600V P194116 2009 

1092 28 pIn SOp 

7445 bIp 74106 loOp 4071 Olp NE555 lOp iC2i2 149 lip 0,09 VO/IS 
20100005* 20V 94p 
2N5064 OlA260V 1092 ISp 40 pin TSp 

7400 6049 14162 1249 4072 Olp NESS6 lop 0033/35 20S3 Oop 
3 000 ISp 

BRIDGE 60100V loop 10914 Ip 7447 lOp 141S3 l2Op 4041 OSp 59501 0259 00213 629 0071 OSp 203054 iSp 
7040 lOP 14664 hoOp 9002 

4093 
29e 
SIp 

0E562 
l4E565 

42Sp 
2009 00214 ISp 020008 flIp 203055 tSp 6 '00 blp 

RECTI- 00000V 1009 100001 Ip 
7350 
lASh 

20p 
009 

74165 
14160 

hIp 
iOSp 0510 1429 NES6H loop 0C475 O2p 020106 0219 2N3402 ISIp 6 500 loOp 

FIERS DIODES 
104002 Ip 
100004 ip 

7453 Oip 74101 34Op 4511 ISOP NESO0 2009 OCIOS 20p 119290 lOp 203702/3 lip lO 400 ISO9 
1000X1 IP 

7450 OOp 74110 250p 4510 1409 2507 loOp 
BCV7I 309 11P29C i2p 203704/S lIp 10 500 I1OP 1050V 219 

lA 100V Olp 
81100 oso 
81126 lOp 1144140 Ip 

7400 20P 14113 loco, 4510 lOOP 
loop 

S034020 
00121100 

VIp 
Sop 50131 iSp 119300 SOp 2143706/1 lOp IS 300 2009 lA 400V Oip 011V lOp 105401 ISp 

1410 
7472 

np 
3210 

14114 
14175 

loOp 
lOp 

4526 
4SS3 1159 S147273314 ISOP 60132 SOP 1iP300 l2P 203105/i l4p S 500 flop to 60CV 319 0041 Sp 605404 259 

1473 OIP 14110 1101' SN78003N 07S0 00135 lOp TIP31O sep 2N3113 320p 00430 lOOp 2050V 319 0001 ISp ZENERS 
1414 VP 14h17 loOp 8916008 OiSp 

80130 SIp TIP3IC tOp 203810 Olp 30609 i3Op 
20 100V. OOp 

2*200V lIp 
OAOS lip 
0660 ip 400l1w lIp 

1415 
1476 

lIp 
Olp 

14160 
74109 

hip 
3249 

MEMORY 00700130 
0976016 

liSp 
2139 80139 54e 119320 03p 203020 SOP 

30000V lOp 0001 Sp 1W 

DIAC 1400 SIe 14142 Up RAU S076023N lIsp 60100 Sop T1P32C ISp 293023 Sop 
40l00V SOP 0A95 00 OTHER 

1000 lOOp 7418S loop 
- 

S0160339 
5o160000 

215p 
55e 80554 22Sp 109330 liP 2143006 OSp BObO Sop 

00 400V OSo' 
0050V lIp 

0*200 019 

00302 lOp ZIO 1219 

Mlnlsotslcs, now let us supply yours. 
Send SAE. to, full prIce structure. 
Kits for the PE. Sound Syntheslser are stIll aealloble. 

I 
I Oseas orders-add 15% for PIP. All items offered for sale subject 
I 

BUY FROIVI 
I to the Terms of Business set Out in Doram Edition 3 Cataloque. price 

THE SPECIALISTS I 
6Op. The Dorais, Kit brochure is also available, price 25p. Combined 

TERMS: MAIL ORDER ONLY. C.W.O. I 
price only 70p which also entitles you to 2o25p vouchers, each one 

E AT O N A UD I O MINIMUM ORDER £1. VAT: Please udd usable on any order placed to the value of E5OO or more (ex. VAT). 
121% tO salue of Order Inc. P. uP, unless DORAM ELECTRONICS LTD.. 

P.O. Box 3 (6 .Jutland Rise) 
Olherwise listed. Cheqques oc P.O.. pay- 
able lo EllOn AudIo. 0,0er, oser £5 tree o. BOXTR8. WELLINGTON RD.IND. EST.. LEEDS LS122uF. 

St. NEOTS, CAMBS. PEI9 B 
Of P. & P.. Otherwise ploesr add tOp in Nr Electrocomponents Group Company 
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PO.,, Soppil..: FSIoring high gants To,oC.I ltSnSÇO,m.nt with IZO- 
CPSI Fente ChIot e' te CEI000 012.55 000V pOnt,I.nd 
CPS2 Fatta I004 0,20,40 CEbO InOSO 2 .ng.0.p.OrIOt. 
CPS3 Fo, 2e ChICOt 015-SO .0,24550 fl.2ng.. 

Poe., 0m0. mador..: 
Chloe 50W Ini/lO. 035V 114.50 ...Ot -,' 
CEllOs 000W r.mJJEfl. 035V 111.55 

. ' 
CEI000SOOW,.mSJSÛ. 045V 02055 
WWOESl Sonor, Up. e/dunS ioo,nr, 0150 0 5. 

AVP,So..lnohouo. CRIMSON ELEKTRIK z) - - 

tAL to, ut d.t.iI. 74 STATION ROAD 
RATBY, LEICESTER chito. * O5m..Oo *5.2.255 150m.,) 

The AS FEATURED IN 

Amazing MIo. 2 .: SOUND DESIGN 

MINISON!C . .S 
ISHERE .. . 
TOSTAY ..... ... 

A sound investment 
and a pleasure to build, '--. . - - 
available as a complete klo, 
module kits, pre-finluhed metal- 
work kIt or complete instruments. We 
supplied components for thin original P.E. 

Dwell 

IDEAL FOR 
THE D-I-Y MOTORIST! 
£5 . 70 + 8% VAT Subtect to 000ilability 

(Order code 991-568) 
The Dwell Meter permits easy 
adjustment of worn or pitted contact breakers, based on the electrical 
contact time and not on the mechanical distance between the points. 
The improved accuracy obtainable by using this self contained unit. 
ensures greater precision than may be obtained using Feeler Gauges. 
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through much less use of choke. 

he price? A snip at only £16-SO, fully inclusive of all parts, 
instructions, postage/packing and V.A.T. (ready built unit 

Aavailable-E19.85 fully inclusive) 
li parts to high specification, first quality and brand new 

Construct this invaluable accessory, following our easy step by step 
instructions (also available separately, price 3Op post paid). Send 
for our free Interesting six page brochure-"Electronic ignition- 
How it Works" (SAE. Please) to: 

ELECTRO SPARES 
Dept. P.E., 181e Sheffield Road, ChesterfIeld, Derbyshire 

541 1J0. Telephone: ChesterfIeld (0246) 36638 

t Hardware and Wire Pack 1-3$ 

Integrated Circuit Pack 524 steel, punched and lettered 
Dispiays and Filter Pack 7-li (+95p P. & P.) 5-15 

Semiconductor and Diode Pack 2-60 IC. Sockets Pack 1-0$ 

ZNA116E 3 Digit IC. t-48 Case, Two-tone p.v.c-faced 

Resistor Pack Inc. cermets 4-64 Transformer (i-l'Sp P. & P.) 2-46 
Capacitor Pack 160 5V Reg., 2 Rect., 2,OW5F 
Logic and Display P.C.B.s 2-05 Cap., Mains SW., Fuse and 
Voltage Attenuator Pack 0-68 Holder 3-15 
Range Switch 6P. 4-way 2-3$ D.V.M. Reprint (post free) 035 
Ail prices inc. VAT et the sloederd rCte. Piense add t Designer I 

20&,P. 
& Plu, Pecks. SAE. to, toil t,sts. 

rsean---Dednct 8% ott these preen. J_troved 
I 

ELECTRONICS (OLDHAM) LTD. 
83 Lees Road, Oldham 0L4 1JW 

Tel. 061-624 8812 

THE t'44cta 
CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 

THE NEW, HIGHER RELIABILITY VERSION OF THE P.E. 
"SCORPIO MK II" IS NOW AVAILABLE IN KIT FORMI! Our 
thousands of salisfled customers report: 

More miles per gallon (cuslomers reports give 10%-25% saving 
-letters available) 

n Increase In overall performance-your 4 cylInder car feels like 
a 6 cylinder 

N0 more cold morning splutters-$aveS you even more petrol 

L L 

ZN1O4OE CountfDlsplay IC. 810 Hardware and Wire Pack 145 
Integrated Circait Pack 9.25 Case, Two-tone pv.C.-faced 
Displays and Filter Pack ira steel, punched and lttered 
Semiconductor and Diode Pack 235 (+95p P. & P.) 575 
Resistor and Capacitor Pack 298 Min BNC Sockels (50 ohm) 065 
Logic and Display P.C.B.s 4.64 Min BNC Plugs (50 ohm) 070 
5MHZ Crystal 345 508MHz Prescaler Kit 175 
Transformer 6-0-4V O5A SP8631B 508MHZ IC. 89 

)+75p P. & P.) 245 NE592 Wideband Video Amp 1.43 

Switches, Knob, BNCs eIC. 415 HI-Z Buffer KIt 362 
D.F.M. Reprint (post free) 050 

G8CZW Digital Voltmeter 
Complete kit 
£4430 inc. VAT, 
post free (U.K.) 

- : 

G8CZW Digital Frequency Meter 
Comp'ete 50MHz 

.:R:. VAT,Postfree 

¿ 
(U.K.) 
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UNISELECTOR SWITCHES 
4 bank. 25 way 75 ohm. 
Coil, 36-48Vd.c. operat,on. 
En. New equipment £425, 
P. & P. 75p. Total price 
inc. VAT £540. 
MINIATURE UNISELECTOR 
12 voIt I I-way, 4 bank (3 non-bridging, I homing), 
£150. pp. 35p. 

RODENE UNISET 
TYPE 71 TIMER 
O-60 sec. 230V aC. operation. Incor- 
porating a lapsed time indicator ond 
repeat facilities. A precision wotorised ) 
timer ideal for process timing, photo. 
trophy, welding, missing, est. Price £6 
P. & P. flOp. 

MICRO SWITCH 
Sob miniature Burgess Button Type 
V.4.T.I. IO 1orL150. 50 for £10. Post 
paid. Sob rein Honeywell roller miss 
type 3115m 906g, lOfor £250 post paid. 
BF LEVER OPERATED 2Oamp. Cb. Mfg. by Un:mao 
USA. IO for £4, P. & P. 5Op (min. order IO). 

24 VOLT DC SOLENOIDS 
UNIT containing I heavy duty solenoid approo. 251b 
poll I inch travel. Two sa approsc. I lb poll + inch 
travel. 6 o approo. 4oz. pull 4 inch travel. One 
24 volt d.c., I heavy duty single make relay. Price 
£3.00. Post £1. ABSOLUTE BARGAIN. 

VORTEX BLOWER AND VACUUM UNIT 
Dynamically balanced totally 
enclosed 9m rotor with max. ' . - 

air delivery of 15 cubic j s1 metres per min. Mao. stotic ll' 
P sel Gd by 

apertures fitted to base of 4' 

unit. Powerful continuooslv I 

XENON FLASHGUN 
TUBES 

Range available from stock. 
SAE. for details. 

ULTRA VIOLET BLACK LIGHT 
FLUORESCENT TUBES 

41g 40 watt, £700 (callers only). lit 20 watt, £5.00. Post flOp. (Por ase in 
standard bi-pin). MINI. lin 8 watt, £175. 
Post 25p. 9m 6 watt, £140. Post 2Sp. 
6m 4 watt, £140. Post 25p. Complete ballast 
assit and holders (or 6m. 9m and Ihn tube, 
£3.00. Post 4Op. Also available for 12V d.c. 
operation, £350 pias P. & P. 4Op. 

GAL VAN 0M ETER 
50 micro mirror calvo. Calibrated 
50-0-50 and 0-lOO. Mfg. by Griffin & 
George Ltd. Offered at a fraction of 
maker's price, in original ministry 
packing. £11. P. & P. 60p. 

WIDE RANGE OF DISCO LIGHTING 
EQU 1PM EN T 
SAE. (Foolscap) (or details. 

CONTACTOR . . 

wig by Hendrey Relays type 
C2839 2201250 AC ops. Contact 
4C/O at 20 amp at 440 volts AC 
price £6.00. P. & P. 75p. - 

RESET C0UNTE 
230 voIt AC 3 digitt mfg Veeder Root 
type LL/l441 £175. P.& P.25p. 

24 R.P.M. 230V a.c. Continuously rated, Mfg. My. 
calco. Eo.equip. Fully tested. £3.85. Pott lSp. 

I R.P.M. 230/240V AC. SYNCHRONOUS! 
Ex.eqaipmens. Thoroughly tested and guaranteed. 
ONLY £150. Post hOp. 

10 R.P.M. 230/240 volt ac. miniature motor. Price 
£1. Post 20p. 

PROGRAMME TIMERS 
: 

230v operation ac. IS or 20 r.p.m. '"s. o,.,, 
6 cam model £5. Post hOp. ? . 

12 cam model £750. Post 60p. '- 
Also available for 50v operation. Prices as aboyO. 

METERS NEW-90 mm Diameter 
Type: fiSCS D.C. M/C 2,5,10,20, S0amp. s 
£3. 100 amp £315. 20p. 

Type: 61T1 AC. M/l I, 10,50 amp. £3. Post 2Op. 
0-150 volt. A.C. MII £325 and 300 volt AC. RIM/C. 
£3. P. & P. 30p. 

WHY PAY MORE?! 
MULTI RANGE METER. A.C. volts 
25-500. D.C. volts 25.500 (Sensitivity 
2000(2/V D.C. and A.C.) D.C. carrent 
0/1/10/100 mA. Ohms range. Sturdy a 

compact moving coil instrument with O - 
21 ranges,dimensions 120X80X44mm. 
Weight 032 kg. SERVICE TRADINGI 
CO. Price £550. led, leads and battery. - 
Post SOp. (Total price intl. VAT avd Post £648). 

TIME SWITCH 
'Horstmann Type V Mk. II Time 
switch. 200/250 volt AC. Two On/two 
off every 24 hours, at any manaally pre. 
set time. 30 amp contacts. 36 hoar 
spring reserve in case of power tapIare. 
Day omitting device. Fitted in heavy 
high impact case, with glass observa- 
tion window. Bailsto highest Electricity 
Board Spec. individaally testcd. Price 
£775. Post SOp. (Total mc. VAT £891) - 

R E LAYS SIEMENS, PLESSEY, 
MINIATURE RELAYS 

RELAYS. WIDE RANGE OF A.C. and D.C. 
RELAYS AVAILABLE (rom stock, phone or 
write in your enquiries. 

FT3 NEON FLASH TUBE 
High Intensity multi turn, high voltage, 
neon glow, discharge (lath tube. Design 
for ignition timing, etc. £150. P. & P. 
25p. 3 for £300. P. & P. SOp. 

NI-CAD BATTERIES 
Height Width Length 

I6AH Metal £3 l63 55 27 
23AH Plastic Cast £4 214 79 27 
35AH Metal £650 219 75 29 
4OAH l.2'/ Plastic Case £8 275 80 35 

21 WAY SELECTOR SWITCH WITH RESET 
COI L. The ingenious electro mechanical device can 
be switched apto 21 positions and can be reset (rom 
any position by energising the reset coil. 230)240V 
ac. operation. Unit is mounted on strong chassis, 
complete with cover. Price £550. P. & P. 7Sp. 

NEW HEAVY DUTY 
SOLENOID. mfg. by Mag- a 

netic Devices. 240V a.c. 
operation approo. 201b pull a 

at I 25m. Price £7. P. & P. 15p. 

pull £3'SO 
101k 

VARIABLE VOLTAGE TRANSFORMERS GEARED MOTORS 
INPUT 230/240V ac. 50/60 OUTPUT 100 r. ses. 1151b.in. 110V," 
VARIABLE 0-260V All Types 50Hz 28A single phase split 
SHROUDED TYPE capacitor notor. lmrsense 
200 watt (I amp) inc. AC voltmeter - 

' 
- 

power. Continuously rated. 
£11.50 

05 KVA (2+ amp) (MAX) £1400 
Totally enclosed. Fan cooled in.line gearbo,t. 
Ltngth 250 mm. Dia. 135 mm. Spindle div. 155 mm. ___________ 

I KVA (5 amp) (MAX) £1800 Length 145 mm. En.tqaipwent tvsted £12. Post 
2 (VA IO amp) (MAX) £30.00 ___________ £150. Suitable transformer 230/240V operation 
3 KVA (15 amp) (MAX) £3800 ___________ £8. Post 7Sp. 
4 KVA (20 amp) (MAX) £60.00 ___________ 

CARRIAGE AND PACKING EXTRA CITENCO 
L.T. TRANSFORMERS FHP motor type C 7333)15 220)240 volts AC 19RPM 

0-12V/24V at I amp, £250 (P. & P. SOp). brevesible motor, torque 145 kg gear ratio 144-I 
c. compaci ors, our price 

O-15V oclomp + 0-ISV ut I amp (30v I amp), £250 r;.' 

25-O-25V at 2+ amp, £450 (P. & P. 7Sp). 

I O_44 ¿'t £13 (P.& ISO). BODINE TYPE N.C.I. 
O-12V at 20 amp or O-24V at IO amp. £1240 (P. & F. (Type J) il r.p.m. torque lO lb. in. 
LISO). Reversible 1/70th h.p. 50Hz. 
0-6V/I2VFI7V/18V/20V as 20 amp, £14 (F. & F. £1.50). The above precision made U.S.A. motor is 
0-6VIl2V ut 20 amp, £1185 (F. & F. LI). offered in 'as new'condition. lnpctvoltage ofnsosor 
Other types in stock-phone your enquiries. 115V AC. Supplied complete with transformer (or 

230/240V A.C. input, 

STROBE! STROBE! STROBE! 

HY-LIGHT STROBE KIT MK IV 
Latest type Xenon white light flash tube. Solid 
state timing ond triggering circuit. 230/240V 
at. operation. 
Designed for larger rooms, halls. etc. Speed 
adjustable I-20 (p.s. Light output grvater 
than many (so called 4 ioule) strobes £18. 
Foss 75e. Specially designed tase and reflector 
for Hy-Light £825. P. & P. LI. 

former £3.75. Post 6Sp. 
(Type 3)71 r.p.m. 4 lb.ins.230V at. Continuously 
rated. Reversible. £6.50. Post 7Sp. 

IS R.P.M. 
Type SD48 80 Ib. in. Input 100/200 volt A.C. Length 
intl. gtarboo 270 mm. Height 135 mm. Width ISO 
mm. drive shaft 16 osos. Weight 85 Kilos. BRAND 
NEW. Frite £10. Carr. LI. 
Suitable sransfoinstv for use on 220/240 volt A.C. 
£385. Post SOp. 

Published approaimarely on the 15th of each month by IPC Magnaines Ltd., Flentvvay Hono, Farrtngdon Street. London EC4. Printed in England by Chapel River Pfenn, Andover. 
Htattv. Sole Agents for Australia and New Zealand-Gordon & Gotch (AIvi) Ltd. South Alrico-Centeul News Agency Ltd. 
Subscriptiona not available at home or overseas. 
Practical Electronics is sold subject to the (ollowing cottdttions. nomrty, that it shall not, without the written consent of the Pobltshers first given, be lent, resold, hired Out Or olherwisn 
disposed of by way of Trade ut more than the rrcontonended selling price shown on the cover, excluding Eire where the selling price is sabject to VAT., and that it shull not be lent, resold 
ot hired Out or otherwise disposed ot io a mutilated catndhlon Or in any unaathonsed cover by way of Trade. or ulttxed to or as part of any publication or advertising, literary or pictonal 
malter whatsoever. 

II- 

rated I 15V a.c. motor mounted ' 
on alloy buse with fixing facilities. 
Dimensions length 22cm x width 25cv, x height 
25cm. These units are ex equipment but have had 
minimum use. Fully tested prior to despatCh. Price 
£12 + £150 P. & P. 

Suitable transformerfor 230/240V ac. £6 + Cl P. & P. 

INSULATION TESTERS NEW! 
Test to lEE. Spec. Rugged metal 
construction, suitable for bench nr 
field work, constant speed clutch. 
Sire L.8in, W.4in, H.6in. weight 6lb. 
500V. 500 megohms, £40. Post 80p. -- 
1.000V, 1,00CM 0, £46. Post 80p. 

All Mail Orders-Callers-Ample Parking 
Dept. PEI 1,57 BRIDGMAN ROAD 
CHISWICK, LONDON W4 5BB 

Phone 01-995 1560 
Showroom open Mon-Fri. 

BIG INCH 
Tiny precision built 3RPM USA motor 
sloe only I xl 100 volt AC op supplied 
with resistor for 230 volt AC price £200. P. & P. 
20p. 4 for £500 post paid. 

VAT 
AT CURRENT RATE MUST BE ADDED 
TO ALL ORDERS FOR THE TOTAL 
VALUE OF GOODS INCLUDING 
POSTAGE UNLESS OTHERWISE 

STATED. 

SERVICE 
TRADING CO. 

t- 
Superior Quality Precision M.sde i - 

NEW POwER RHEOSTATS 

New ceramic construction, vitreous " - 

enamel embedded winding, heavy 
duty brush assembly, continuously -. - 
rated. 
25 WATT 10/25/50/100/I 50!250/500/I Is/I Sl ohm. 
£1.90. Post 20n. 
50 WATT 100/250/500/1k ohm. C40 Post 2Sp. 
100 WATT 1/5/I 0/25/50(1 00/250/500/I k/I 5l/2'5la/ 
35k/5k ohm £3.70. Post 3Sp. 
Blank Silver. Skirted knob calibrated in No,. I-9 
1km. dia, brass bush. Ideal for above 22p each. 

Personal callers only. Open Sat. 

9 LITTLE NEWPORT STREET 
LONDON WC2H 7JJ 

Phone 01-437 0576 
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u. uu L u tj 
I I 

The Only organ you can buIld In stages and 
tailor to your requirements as you go along 
-and at each stage you'll have a fully 
working instrument! tÑe havent got the 
gimmicks (yet-they're coming soon), but 
we have got the most beautiful sounds- 
you wOn't find them On any organ less than 
twice our prIce. so get our MES5O series 
leaflets nowf 65p buys the three available so 
far. 

j 

ÍJÏfTÏi1 
This high quality Graphic Equaliser will enhance even ' 
the most Sophisticated system at a fraction of the cost' 
of a ready-made equaliser of equal quality, You can get 
all the pans from us (except woodwork) including drilled ra 

and printed metalwork. Construction details in our mah... 
leaflet: 15p, 

Our bi-monthly newsletter keeps you up to date with latest 
guaranteed prices - our latest special offers (they save you 
pounds) - details of new projects and new lines. Send 3Op 
for the next six issues (5p discount voucher with each copy). 

MAPLIN ELECTRONIC SUPPLIES 
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR 

Telephone: Southend (0702) 715155 
Shop: 284, London Road, Westcliff-on-Sea, Essex 

Closed on Monday) Telephone Southend 0702) 47379 

IT'S A FANTASTIC BESTSELLER! 
216 big (11" x B") pages! Over a thousand illustrations! 
Over 30 pages of Complete projects to build! 
Thousands and thousands of useful Components described 
and illustrated! No wonder it's a bestseller! 
DON'T MISS OUT! SEND 5Op NOW! 
r- - - - - - - - 

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGUE 
Ii PRICE 5Op 

i Please rush me a copy of your 216 page catalogue by return of post. 
I enclose SOp, but understand that if I am not completely satisfied I may 
return the catalogue to you within 14 days and have my SOp refunded 

I immediately. 
. 

'I NAME 

______1 

We stock a wide range of 
switches including a really 
low-priced high quality 
interlocking push-button switch 
system which is extremely 
versatile. We've got toggle 
switches. Slide switches, push 
switches, rotary switches- 
there are dozens to choose 
trom. bui it's Only a tiny part 
Of Our fantastic range. 

A completely seif-contalned 
pedal unit. 13-note. 2-octave 
range, 4 organ stops. lt can be 
added to any organ! A realty 
unusual extra is the bass guitar 
stop which uses tour envelope 
shapers to give a real bass 
guitar sound. A must for the 
solo guitarist Full construction 
details in our catalogue-post 
the coupon below now' 

Play fainatwg 
games NOW on your 
Own TV in your Own living 
room. The kids will think it's 
magic when the scores pop up 
on the screen. Lay your betS 
-anyone could win-with 
Maplin's prices everyone can 
win. All parts at remarkebly low 
prices (IC. atone £1199). 
Send for Our latest newsletter 
for details. All prices Include 
VAT and P. & P. Complete kit 

4. W 
Please add 35p to kit price for 
copy of constructional details. 

a 

: 

-- 
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