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POWER PACKED - 
Powertran's black boxes are packed with pundh. Not only are they superb kits to buy and 
build they really do the job! Imaginative and ingenious design goes hand in hand with top 
quality materials and outstanding performance capability. With their smart black styling the 
kits harmonise visually as well as musically. 
Your can built each unit independently for its set task and then gradually increase your array 
until you have a complete bank of formidable controllable power. 

Complete Kit - £49.90 + VAT 

pire,rro@aree WOO 

m ä ï m.® s 
POEM o 

Complete Kit - £49.50 + VAT 

Complete Kit - £175.00+VAT 

Complete Kit - £64.90 + VAT 

s 

MPA 200 is a low price, high power 
100W amplifier. Its smart styling, profes- 
sional appearance and performance, 
make it one of our most popular 
designs. With adaptable inputs the mix- 
er accepts a variety of sources yet 
straightforward construction makes it 
ideal for the first-time builder.. 

CHROMATHEQUE 5000 - a 
5 -channel lighting system powerful 
enough for professional discos yet con- 
trollable for home -effects. Sound to 
light, strobe to music level, random or 
sequential effects - each channel can 
handle up to 500W yet minimal wiring is 
needed with our unique single -board'! 
design. 

ETI VOCODER - 14 channels, each 
with independent level control, for max- 
imum versatility and intelligibility; Two 
input amplifiers - for speech/excitation - each with level control and tone con- 
trol. The Vocoder is a powerful yet flexi- 
ble machine that is interesting to build 
and thanks to our easy to follow con- 
struction manual, is within the capability 
of most enthusiasts. 

SP2 200 twice the power with two of the 
reliable, durable and economic amps 
from the MPA200; fed by separate 
power supplies from a common toroidal 
transformer. Superb finish and quality 
components throughout - up to (even 
over!) the standard of high priced 
factory -built units. 

DJ90 Stereo Mixer - this is a really versatile 
new mixer that enables the constructor DJ to 
produce a professional performance every 
time. There are two stereo inputs for magnetic 
cartridges, a stereo auxiliary input and mike in- 
put. Other 'plus' features are auto -panning for 
fast or slow, slider controls, multi -mixing, 
ducking, interrupt, input modulation, in short 
everything ...the whole works - AND - 
under £100 complete! (We have illustrated the 
DJ90 teamed in our own console with the 
Chromatheque and an SP2 200 and speakers. 

Complete Kit - £97.50 + VAT 
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Digital Delay Line - our latest kit! With its ability to 
give delay times from 1.6 mSecs to up to 1.6 secs. 
Many powerful effects including phasing, flanging, 
A.D.T., chorus, echo & vibrato are obtained. The 
basic kit is extended in 400 mS steps up to 1.6 secs. 
Simply by adding more parts to the PCB. Compare 
with units costing over £1,000! Complete kit (400 mS 
delay) £130 + VAT. Parts for extra 400 mS delay 
£9.50p. 

Quite simply the best way to make music 

ÍIElI/1 WORLD LEADERS IN ELECTRONIC KITS 
Money Back Guarantee - If you are not completely satisfied with your 

Powertran Kit return it in original condition within 10 days for full refund. 
Free Soldering Practice Kit - To assist the beginner we will supply, on 

request with your first kit order, a free soldering practice kit with useful tips and 
illustrations. 

Component Packs - Mostkits are available as separate packs (e.g. PCB 
component sets, hardware sets etc). Prices in our FREE catalogue. 

Ordering - Full ordering details, delivery service, and sales counter 
.t.- _ opening - outside back of this issue. 

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455. 

Complete Kit — £49.90+ VAT 
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build they really do the job! Imaginative and ingenious design goes hand in hand with top 
quality materials and outstanding performance capability. With their smart black styling the 
kits harmonise visually as welt as musically. 
Your can built each unit independantly for its set task and then gradually increase your array 
until you have a complete bank of formidable controllable power. 
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sional appearance and performance, 
make it one of our most popular 
designs. With adaptable inputs the mix- 
er accepts a variety of sources yet 
straightforward construction makes it 
ideal for the first-time builder. 
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5-channel lighting system powerful 
enough for professional discos yet con- 
trollable for home-effects. Sound to 
light, strobe to music level, random or 
sequential effects — each channel can 
handle up to 500W yet minimal wiring is 
needed with our unique single-board 
design. 
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with independent level control, for max- 
imum versatility and intelligibility; Two 
input amplifiers — for speech/excitation 
- each with level control and tone con- 
trol. The Vocoder is a powerful yet flexi- 
ble machine that is interesting to build 
and thanks to our easy to follow con- 
struction manual, is within the capability 
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from the MPA200: fed by separate 
power supplies from a common toroidal 
transformer. Superb finish and quality 
components throughout — up to (even 
over!) the standard of high priced 
factory-built units 

DJ90 Stereo Mixer — this is a really versatile 
new mixer that enables the constructor DJ to 
produce a professional performance every 
time. There are two stereo inputs for magnetic 
cartridges, a stereo auxiliary input and mike in- 
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Complete Kit - £97.50 + VAT 

Digital Delay Line — our latest kit! With its ability to 
give delay times from 1.6 mSecs to up to 1.6 sees. 
Many powerful effects including phasing, flanging, 
A.D.T., chorus, echo & vibrato are obtained. The 
basic kit is extended in 400 mS steps up to 1.6 sees. 
Simply by adding more parts to the PCS. Compare 
with units costing over £1,000! Complete kit (400 mS 
delay) £130 + VAT. Parts for extra 400 mS delay 
£9.50p. 
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WORLD LEADERS IN ELECTRONIC 
• Money Back Guarantee — If you are not completely satisfied with your 
Powertran Kit return it in original condition within 10 days for full refund. 
• Free Soldering Practice Kit — To assist the beginner we will supply, on 
request with your first kit order, a free sqtdering practice kit with useful1 tips and 
illustrations. 
• Component Packs — Most^kits are available as separate .packs (e.g. PCB 
component sets, hardware sets etc). Prices in our FREE catalogue. 
• Ordering — Full ordering details, delivery service, and sales counter 

■opening — outside back of this issue. 

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455. 
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DIGEST 9 
A light-hearted look at the latest news on 
the electronics scene. 

COLUMN LOUDSPEAKER DESIGN ..17 
Throw your sound into the audience and 
you can avoid nasty feedback. We tell you 
how to do it on the cheap. 

AUDIOPHILE 28 
Our reviewer settles back in his armchair 
to appraise yet another piece of hi-fi hard- 
ware. 
ENGINEERS' GUIDE TO PRINTERS 40 
Puzzled by printing peripherals? Our arti- 
cle will guide you in your choice of 
machine. 

ELECTROMUSIC TECHNIQUES 
PART 2 47 
A veritable plethora of musically -oriented 
circuits. Turn to the second of Tim Orl's 
design series and be enthralled. 

ECONOMICAL HEATER 
CONTROLLER 22 
Fight back against the fuel bills! Time your 
appliances with this gadget and save 
yourself some money. 
ROBOT CONTROLLER PART 3 34 

Construction for last month's PWM board. 

SOUND EFFECTS 3 63 
Build the Phasor and Explosion board and 
pretend you're killing Klingons; a must for 
all closet Captain Kirks. 

TECH TIPS 60 
More of the circuits dreamed up by our in- 
ventive readership. 
DESIGNER'S NOTEBOOK 67 

Why get up and walk across the room to 
turn off your hi-fi when you can do it by 
remote control and quietly vegetate? 

CROSSWORD NO.3 76 
Reach for the dictionary and win yourself 
some money. 
READIWRITE 86 
Two whole pages of readers unburdening 
themselves - in public too. Whatever 
next? 

E Ti 

OSCILLOSCOPE 53 

No, your eyes don't deceive you - this 
month we describe a constructional pro- 
ject that results in a high quality piece of 
test gear. 

INSULATION TESTER 73 
Make certain you don't get caught shorted 
by building this extremely -high -resistance 
meter. 
SLOT CAR CONTROLLER 79 

This gadget has so many extras that you'll 
only get more realism by driving a For- 
mula One into your living room. 
SOUND EFFECTS 4 89 
Our final effect is just a shot in the dark; it 
simulates a gun being fired. 
FOIL PATTERNS 92 
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WATFORD ELECTROIICS 
33135 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER, CALLERS WELCOME 
Tel. Watford (0923) 40588. Telex: 8956095 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS DES- 
PATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ 
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTI- 
TUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME. 
P&P ADD 50p TO ALL ORDERS UNDER £10 NETT. OVERSEAS ORDERS POSTAGE AT 
COST. AIR/SURFACE. ACCESS ORDERS WELCOME. 

VATT Eoport orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all 
e -s prices ere exclusive of VAT. Please add 15 % to the total cost including p&p. 

We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground. 
N Underground/BR Station: Watford High Street. - . - 

Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car Parking space available. 

ELECTROLYTIC CAPACITORS: (Values are in uF) 5Ó0V:. 10 52p; 4778p; 33V: 0.47, 1.0, 1.5. 2.2, 3.3 8p; 
4.7 9p; 68, 10 10p; 15, 22, 12p; 33 15p; 47 12p; 100, 19p; 1000 70p. 50V: 47 12p; 68 20p; 220 24p; 470 
32p; 2200 90p. 40V: 4.7, 15, 22 9p; 3300,90p; 4700, 120p; 25V: 1.5, 6.8, 10, 22 8p; 33 9p; 47 8p; 100 11p; 
150 12p; 220. 15p; 330 22p; 470 25p; 680, 1000, 34p; 2200, 50p; 3300, 76p; 4700 92p; 16V: 40. 47, 100 
9p; 125, 12p; 220 13p; 470, 20p; 680 34p; 100027p; 1500, 31p; 2200 36p; 3300 74p; 4700 79p. 

TAG -END TYPE: 450V: 100oF 65p; 70V: 4700, 245p; 64V: 3300 198p; 2200 139p; 50),/¡ 3300 154p; 2200 
110p; 40V: 4700 160p; 25V: 10,000 320p; 15,000 345p. 

POLYESTER CAPACITORS: Axial Lead Type 
400V: 1nF, 1n5, 252, 3n3, 457, 6n8 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n. 68n 
16p; 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n 1 uF 68p; 2u2 82p. 
160V: 10nF, 12n, 39n. 100n 11p; 150n. 220n 17p; 330n, 470n 30p; 680n, 38p; 
1F 42p; 1115 45p; 2c2 48p; 457 58p. 
1000V: 1nF 17v; 1050 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 42p. 

POLYESTER RADIAL LEAD CAPACITORS: 250V FEED -THROUGH 
10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p; 150n, 220n 10p; CAPACITORS 
330n, 470n 13p; 680n 19p; lu 23p; 1u540p; 2u246p. 1000pF/450V 8p 

TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon, 
35 V: 0.1oF, 0-22, 0-33 15p; 0-47, 0-68, Track. 0.25W Log & 
1-0, 1.516p; 2.2, 3-318p; 4.7, 6.822p; 50011, 1Kí1 & 2Kí) (Linear only) Single 
10 28p; 16V: 2.2, 3.3 16p; 4.7, 6.8. 10 Gang 29p 
18p; 15, 36p; 22 30p; 33, 47 40p; 100 5K)1-2MIt Single Gang Log & Lin. 29p 
75p; 10V; 15, 22, 26p; 33, 47 35p; 100 5KN-25/11I Single Gang D/P Switch 78p 
55p; 6V: 100 42p. 5K142Mlt Double Gang 89p 

MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 
100V: 1 nF, 2, 4, 4nF, 10 6p; 15nF, 22n, 0-25W log and linear values Gomm 
30n, 40n, 47n 7p; 56n, 100n, 200n 9p; 5K11 -500K1í single gang 70p 
50V: 470ní 12p. 10K) t -500Kú dual gang 110p 

CERAMIC CAPACITORS 50V: Self Stick Graduated Bezel 40p 
Range: 0-5pF to 10nF 4p. 15nF; 22nF; 
33n F; 470F 5p. 100nF/30V 7p. PRESET POTENTIOMETERS 
200nF/6V 8p 0.1W 50í2 5MÚ Miniature 

Vertical & Horizontal 7p 
0-25W 10011 3-3MQ home. larger 10p 
0-25W 200í1 4-7M1í vert. 10p 
Cermet, Preclslon, multiturn. 0.75W 
3/4in 100141001<í) 89p 

SILVER MICA (Values in pF) 2, 3-3, 4.7 
6.8, 8.2, 10, 12, 15, 18, 22, 27, 33, 39, 
47, 50, 56, 68, 75, 82, 85, 100, 120, 150, 

180pF 15p each 
z200, 220, 250, 270, 3W, 330, 360, 390, 

SIEMENS Pcb 
Type Miniature 

poly. Capacitors 

250V 
1nF, 1n5, 2n2, 
3n3, 4n7, 6n8, 
10n, 12n, 15n 7p 
18n, 22n, 27n, 33n 
39n, 47n 8p 
39n, 56n i2p 
82n, 100n 11p 

100V 
100n, 120n 10p 
150n, 180n 12p 
220n,270n 15p 
330n, 390n 20p 
470n,560n 26p 
680n 30p 
1uF 34p 
2u2 50p 

Telephone orders 
by Access now 
accepted (810 

mì5.1 Just phone 
your order 

through, we do 
the rest 

470, 800, 800, 820 21p each 
1000, 1200, 1800, 2200 30p each 
33W, 4700pF 60p each We stock 

POLYSTYRENE CAPACITORS: most of 10pF toleF8p; 1.5nFto12nF10p 

MINIATURE TYPE TRIMMERS the parts 
2-6pF, 2-10pF 22p; 2-25pF, 5.565F 30p; for ETI 10-88pF 35p 

COMPRESSION TRIMMERS protects 
3-40pF. 10-80pF 20p; 20-250pF 28p; 
100-580pF 39p; 400-1250pF 48p 

RESISTORS Carbon Film High 
Stability. Low Noise. Miniature 
Tolerance 5°, 

BANGE VAL 1-99 100. 
'/,W 202 4M7 E24 2p 1p 

W 202 4M7 E12 2p 1p 
1W 202 151st 012 5p 4p 
2% Metal Film 1002-1M r26p 4p 
1% Metal Film 0.5W 512-1M 8p 6p 

100 . price applies to Resistors of each value 
not mixed. 

DIODES 
AA119 1 

BA100 1 

BY100 
BY126 

2 
1 

130127 1 

CR033 25 
0A9 4 
0A47 1 

04.70 1 

0079 1 

OA85 1 

0090 
0A91 
0095 
0A200 
0A202 
10914 
1N916 
104001/2 
104003 
104004/5 
1N4006/7 
154148 
155401 1 

155404 1 

1N5406 1 

155408 1 

1544 
15921 
6A/100V 4 
6A/400V 5 
6A/800V 6 

BRIDGE 
RECTIFIERS 
(plastic case) p 
1A/50V 20 
1A/100V 22 
1A/400V 29 
1A/600V 34 
2A/50V 35 
2A/200V 40 
2A/400V 46 
20/600V 65 
6A/100V 83 
6A/400V 95 
6A/600V 125 
10A/200V 215 
10A/600V 350 
25A/200V 240 
25A/600V 395 
BY164 56 
VM18 DIL 50 

Nel 
75 SERIES 
75107 125 
75108 95 
75110 90 
75150 125 
75154 150 
75182/3 99 
75188/9 55 
75322 140 
75324 00 
75450 86 
75451/2 52 
75454 85 
75491/2 65 

ZENERS 
Range: 2V7 to. 
39V 400m W 

Bp each 
Range: 3V3 to 
33V. 1.3W 

15p each 

NOISE 
Z5J 195p 

VARICAPS 
BA102 50 
881058 40 
85106 40 
MVAM7 166 
MVAM115 

158 

TRIACS 
38700V 54 
3A400V 56 
8At00v 60 
854005 69 
88800V 115 
7A100V 78 

12A400V 82 
120800v 136 
168100V 103 
1644000 106 
164800V 220 
25A500V 220 
20800V 295 
1_8000 120 

SCR 
Thyrietors 

5A/40V 32 
5A400V 40 
5A600V 48 
8A300V 60 
8A600V 90 
1201000 78 
120400V 95 
120800V 188 
87106 150 
87116 180 
C106D 38 
TIC44 24 
TIC45 - 29 
TIC47 35 
205062 32 
255064 : 38 
254444 130 

DIAC 
ST2 

IMI114 

2 

COMPUTER 
ICs 

1702 200 ' 

1802CP 700 
2101-2 250 
2114-450n 85 
2114L -300n 87 
2114L -200n 87 
2147 425 
2532-450n 395 
2564 £20 
2708 175 
2716-5V 200 
27320450n 400 
2764 £19 
4027 240 
4116-200n 80 
4118-250 400 
4164-200n 620 
4315 Cmos 795 
4334-3 = CMOS 
2114-3 325, 
4816A-120nS 250 
4864-3 64K 785 
5101-450 115 
6116-150nS 450 
6502CPU 399 
6503 600. 

6504-250 550 
6505 600 
65206)0 310' 
6522VIA 475 
6530 1350 
6532RRIOT 625 
6545RTC 999 
6551ACIA 650 
6592PC £20 
6800 300 
6802 400 
6803 850 
6084 160 
6805 670 
6808 520 

16809 999 
',6810 120 
6820 175 
6821 125 
6840 412 
6843 £12 
6845 750 
6847 850 
6850 140 
6852 255 
6875 500 
8080A 350 
8085A 560 
8123 125 
8155 - 475 
81LS95 115 
81LS96 115 
81LS97 115 
8202 £25 
8212 170 
8214 425 
8216. 70 
8224 200 
8228 250 
8251 320 
8253 799 
8255 295 
8257 800 
87260 135 
8727 150 
87280 115 
8731 350 
8T95N 89 
8797N 89 
AM28L531C 126 

AM28L532A 125 
AY -3-1016 300 
AY=5-1013 300 

AV -5 2376 600 
FD17 1 E18 
F01791 E28 
FD1793 f30 
F01795 £30 
FD1797 E35 
IM6402 380 
INS8060N E13 
INS8154N £12 
MC1488 55 
MC1489 55 
MC14411 695 
MC14412 795 
MM1702A 250 
MM5280D 695 
RO -3-2513L 775 
RO -3-2513U 650 
SFF9634E 800 
TMS2716-3V 875 
TMS6011 365 
ULN2003 100 
Z80CPU 2.5 350 
Z80ACPU 4M 445 
Z80P10 290 
Z80 DMA 999 
Z80APIO 320 
Z80CTC 300 
Z80ACTC 325 
280510-1 511 
Z80A5IO E12 
Z80Dart 450 
Z80Adart 475 

LINEAR ICs 
55CMOS 80 

702 75 
70914pin 40 
709C8pin 35 
7418pm 14 
747C14pin 65 
748C8pin 36 
753 8 pin 185 
810 159 
940007 350 

AV -1-0212 675 
AV -1-1313A 660 
AY -1-1320 225 
AY -1-5050 99 
AY -1-5051 160 
AY -3-1270 840 
AY -3-1350 350 
AY -3-8500 390 
AY -3-8910 600 
AY -3-8912 625 
AY -5-1224A 235 
AV -5-1230 450 
AV -5-1317A 630 
AS -5-3500 350 
AV -5-4007D 520 
AV -5-8100 775 
CA3011 130 
CA3012 175 
CA3014 275 
CA3018 86 
CA3019 80 
CA3020 210 
CA3023 210 
CA3028A 95 
CA3035 266 
CA3036 270 
CA3043 276 

CA304B 365 
CA3048 70 

TRANSISTORS 
AC125 35 BC212 10 BF2448 29 MPSUO2 58 ZTX301 16 
AC12677 35 BC212L 10 8F245 30 MPSU05 55 ZTX302 16 
AC128 30 BC213 10 eF256A 35 MPSU06 55 ZTX303 25 
AC141/2 30 BC213L 10 8F256/3 45 5100052 65 ZTX304 17 
AC176 28 BC214 10 9F257/8 32 MPSU55 60 ZTX314 25 
AC187 32 BC214L 10 0E259 35 5100056 60 ZTX326 30 
AC188 32 BC237/8 14 8E274 42 51PU131 52 ZTX341 30 
ACY17/18 70 BC3070 14 9F336/7 40 0026 170 ZTX500 14 
AC019/20 75 BC308 16 9E451 35 0028/35 130 ZTX501/2 15 
ACY21J22 75 BC327/8 15 8F594/5 30 0C36/41 75 ZTX503 18 
ACY28 75 BC337/8 15 BFR39/40 23 0C42/44 120 ZTX504 25 
ACY39/41 85 80441/61 34 8F641/79 23 0045/70 40 ZTX531 25 
AD142 120 BC477 40 BFR80/81 25 0071/72 40 ZTX550 25 
AD149 
00161 

79 
42 

805106/7 
B547/8 

40 
12 

R 

20105 

OC74/75 
0076/77 

50 
50 

20697 
2N698 

23 
40 

AD162 42 BC549C 14 BFX81 45 OC81/82 40 2N699 48 
AF115/6 60 BC556/7 15 00X84 26 OC83/54 40 2N706A 19 
AF117/8 90 BC558/9 15 BFX85/6 28 00170/71 50 20708 19 
AF124/26 70 90030 68 BFX87/8 285 002W 50 2N918 35 
AF139 40 BCY34 85 BEY 0 TIP29A 36 2N1131/2 24 
AF178 75 BCY35 50 BFY50/1 23 TIP29B 56 2N1302 45 
AF186 70 BCY39/40 85 gF052 23 71P29C 60 2N1303 60 
AF239 78 BCY42/43 14 BP Y53 32. TIP30A 48 2N1304/5 60 
ASZ21 125 BCY45 BFY55/6 "l.5 TIP30C 58 2N1306/7 65 
BC107 10 80058/59 3550 8FY64 33 TIP31A 45 2N1308 88 
801070 
BC108 

12 
10 

80070/71 
80072 

16 
20 

6FY81 
BFY9p 

12q 
9p 

710310 
TIP31C 

411 

55 
2N1613 
2N1670 

30 
150 

BC108B 12 BCY78 24 BRY39 4(1 TIP32A 48 2N1671B 161) 
001080 12 B0112 125 BSX20 211 TIP32C 60 202160 295 
BC109 10 BD124 115 85X26'29 34 TIP33A 65 2N2217 45 
BC1098 12 /30131/32 48 50X78 45 TIP33C 78 2N2218A 45 
901090 12 BD133 60 BSY26 3(1 TIP34A 74 2022190 28 
00114/5 
BC117/8 

22 
24 

130135 
BD136/37 441350 B1J1058SY95A ' 17025 

716340 
71P35A 

88 
160 

2022200 
2N2221A 

26 
26 

BC119 38 BD138/39 40 80205 190 TIP35C 185 2N2222A 25 
8C137/9 40 13D140 40 BU206 201) TIP36A - 170 2N2297 45 
BC140 30 13D144/45 198 8U208 200 71P36C 199 2N2303 45 
BC142/3 30 BD158 55 BUY69C 225 TIP41A 55 2N2368 25 
00147 9 80205/6 110 0421 250 TIP41B 60 2N2369A 18 
BC1478 10 BD222 85 M08001 -250 TIP42A 60 2N2476 50 
80148 9 8D245 45 MJ490 90 TIP428 75 202483/4 27 
BC1488 10 00378 70 MJ491 175 TIP120 90 202904/5 28 
BC149 9 60434 55 MJ2955 90 TIP121/2 99 2N2906/7 26 
BC149C 10 99517 MJE170 150 TIP141/2 121) 2N2907A 26 60153/4 27 59695A 85 0 T1P147 120 2N2926G 10 
6C157/8 10 BD696A 85 MJE340MJE1801554 T1P2955 60 253011 28 
BC159 11 1E0056 180 07E370 100 11P3055 60 2N3053 26 
BC160 45 80060 160 MJE371 100 T1S43 32 2N3054 58 
BC167A 10 60115 35 MJE520 65 TIS44/5 45 2N3055 48 
eC168C 10 13F154/8 25 MJE521 95 TIS46 45 203108 45 
BC169C 10 8F167 29 MJE2955 99 7I059/74 50 2N3252 46 
80170 15 8F173 27 MJE3055 70 71090/91 30 2N3302 30 
80171/2 11 13F177 25 MPF102 40 (10734 65 2N3441/2 140 
BC177/8 16 BF178 30 MPF103 30 VK1010 80 2N3663 15 
130179 20 BF179 35 MPF104 30 VN1OKM 50 253702/3 10 
BC182/3 10 BF180/2 38 MPF105 30 VN46AF 78 203704/5 10 
BC184 10 B0184'5 38 MPF106 40 VN66AF 85 2N3706/7 10 
BC182L 10 BF194/5 12 MPSA05 22 VN88AF 94 253708/9 10 
BC183L 10 80196/7 12 MPSA08 25 ZTX107/8 11 2N3710/11 10 
BC184L 10 BF198/9 16 MPSA12 32 ZTX109 - 12 2N3713 140 
BC186/7 30 BF200 30 MPSA55 30 2TX212 28 2N3771 179 

130224A 25,MPSA56 30 ZTX300 13 2N3772 195 

CA3048 220 
CA3059 285 
CA3075 213 
CA3080E 70 
CA3081 190 
CA3085 95 
CA3086 48 
CA3089E 215 
CA3090AQ 375 
CA3123E 150 
CA3130 90 
CA3140 48 
CA3160 95 
CA3161 135 
CA3162E 450 
CA3189 295 
HA1336W 240 
CL7106 750 
CL7107 975 
CL7611 00 
CL8038CC 300 
C[8211A 150 
CfV172Ó4 550 
CM7205A 1150 
CM7207 475 
CM7215 1050 
CM7216AJ 1950 
CM7216B 1950 
CM7216C 1950 
CM7217A 790 
CM7224 785 
CM7555 80 
CM7556 150 
LA3350 250 
LA4031P 340 
LA4032 295 
LA4400 440 
LC7130 340 

LC7210 300 

LF347 150 

LF351 48 

LF353 95 

LF355 85 
LF356 95 
LF357 110 
1M10 360 
LM301AP 26 
LM307 00 
LM308T 95 
LM311 . 70 
LM318N 200 
LM319 215 
LM324A 30 
LM335Z 128 
LM339 54 
LM348 64 
LM349 115 
LM358 65 
LM377 155 
LM379 480 
LM380 75 
LM381N 145 
LM382 125 
LM384 140 
LM386 90 
LM387 120 
LM389 95 
LM393 100 
LM394 290 
LM725CN 325 
LM733 75 
LM1458 45 
LM2917 155 
LM3302 95 
LM3900 50 
LM3909N 85 
LM3911 725t 

LM3911 
LM3914 
[M3915 
6643916 

125 
0 01 

220 
220 

LM 3600 125 
LS7220 280 
M252AA 625 
M253AA 1150 
M51513L 230 
M51515L 320 
M51516L 475 
MB3756 440 
MC1204 250 
MC1301 79 
MC1303 88 
MC1304P 260 
MC1310P 150 
MC1445 150 
846145105 - 695 
MC1458 40 
MC1469 300 
M 594 
MC1495C1494 350 
MC1496L 70 
MC1596 225 
MC1648 290 
MC1709G 90 
MC3302 150 
MC3340P 120 
MC3360P 120 
MC3401 65 
iNC3403 ' 89 
MC3405 150 
MC4016 00 
MFC6040 97 

MK50398 635 

ML924 275 
MM5303 635 
MM5307 1275 
MM5387A 475 
MSM5526 820 
NE515 275 
NE529 225 
NE531 140 
NE534 150 
NE543K 225 
NE544 210 
NE555 16 
NE556 45 
NE560 325 
NE561 398 
NE562B 410 
NE564 420 
NE565A 120 
NE566 155 
NE567V 140 
NE570 425 
NE571 420 
505534A 125 
RC4136D 69 

S566B 245 
SAB3209 425 
SA63210 295 
SAB3271 485 
SAB4209 595 
SG3402 295 
SL490 350 
0N76003N 350 
0976013 350 
8976018 148 
SN76023N 350 
SN76023ND 
SN76033N 
SN76115N 
8876131 
SN76227N 
SN76477 
3876488 
9075660 
068629 
707210 
TA7130 
TA7204 
707205 
TA7205A 
707222 

4802 

299 
150 
160 
225 
222225 

175 

25 
45 
75 

TA7310 175 
TAA621AX1 295 
TAA661A 190 
TAA700 275 
TAA900 00 
TAD100 159 
TBA120S 70 

. BA540Q 275 
T8A5500 330 
TBA641 BX 
or BX11 350 
TBA651 190 
TBA800 80 
T9A810 95 
760820 80 
TBA920Q 290 
TBA950 300 
TBA9900 350 
TBA540 275 
TCA220 350 

TCA2700 350 
TCA940 175 
TCA965 120 
TDA1004 290 
TDA1008 310 
TDA1022 525 

7001024 105 
TDA1034 350 
TDA1490 290 
TDA2002 325 
TDA2020 320 
TDA2030 320 
1080791 420 
TL061CP 40 
TL062CP 60 
TL064CN 98 
TL071CP 30 
TL072CP 50 
TL074CN 100 
TL081CP 
TL082CP 
TL083CP 
TL084CN 95 
TL170 50 

TL091CP 55 

U A2240 120 
UAA170 170 
UAA180 170 
UAA1003-3 935 
ULN2003 85 
ULN2004 90 
ULN2283 100 
UPC575 270 
UPC1025H 375 
UPC1182 330 
UPC1156H 270 
XR2206 300 
XR2207 375 
01112216 675 
002240 120 
XR2266 360 
ZN414 88 
ZN419E 190 
ZN423E 135 
ZN424E 130 
ZN425E 345 
ZN426E 300 

600 
478 
210 
200 

TTL 74 
(TEXAS) 
7400 11 
7401 11 
7402 11 
7403 14 
7404 14 
7405 18 
7406 28 
7407 20 
7408 16 
7409 16 
7410 14 
7411 2(1 
7412 20 
7413 24 
7414 32 
7416 25 
7417 25 
7420 16 
7421 20 
7422 20 
7423 22 
7425 28 
7426 30 
7427 27 
7428 28 
7430 16 
7432 26 
7433 27 
7437 27 
7438 27 
7440 17 
7441 611 

7442 31) 

7443 90 
7444 90 
7445 65 
7446 55 
7447 50 
7448 50 
7450 16 
7451 16 
7453 16 

74112 17)1 
74116 88 
74118 80 
74119 90 
74120 75 
74121 30 
74122 45 
74123 50 
74125 42 

74279 
74283 
74284 
4285 
4290 

74293 
74297 
74298 

74126 4C .74365 
74128 42 74366 
74132 48, 74367 
74136 35 74368 
74141 70 74390 
74142 190 74393 
74143 250 74490 
74144 250 
74145 70 

203773 
203819 
203820 
2N3822/3 
203824 
2N3866 
2N3879 
2N3903/4 
203905/6 
2N3906 
2N4037 
204041 
2N4058 
2N4061/2 
2N4064 
2N4220 
254234/6 
204264 
204286 
254289 
254314 
2N4400 
2N4427 
254859 
254871 
254898 
254901 175 
2N4921 55 
204922 60 
2N5135/6 20 
255138 18 
2N5172 13 
205179 45 
205180 45 
2N5190/1 75 
205305/8 24 
205457/8 30 
205459 30 
2N5485 36 
2N5777 45 
2N5879 190 
2N6027 32 
20A715 60 
2SC495 70 
250496 70 
2501096 85 
2SC1173 125 
2SC1306 100 
23C1307 150 
2SC1449 85 
2SC1678 140 
2SC1679 190 
2SC1923 50 
2501945 225 
2SCz1963 90 
2SC1957 90 
2501969 1405 

85 
2S02029 210 
2502078 
2SC2091 
2502314 

40594 105 
40603 110 
40636 175 
40673 85 

RF 
CHOKES 
Miniature 
PCB type 
10H, 2u2, 
4u7, 10u, 
220, 330, 
470, 100e, 
220u, 330e,. 

470u 30p 
1mH, ím5, 
2m2, 4er7, 
10mH 35p 

170 
22m, 33m, 
43m 60p 

85 100m 75p 
85 

90 
90 

195 
195 
105 
125 
236 
100 

48 40347 90 

15 
40348 120 

18 
40360 60 
40361/2 70 

- 

7:40407/8 75 
j 40411 285 

78I 40412 90 
521 404670 130 

135 40468 85 

270 2502166 165 
22 2SC2335 225 
39 2SC2612 225 
50 200234 74' 
65 2SK45 90 
90 35128 112 

150 30140 112 
15 40097 120 

75 
40250 95 

17 40311 60 

4840313 130 

4e40315 90 

0 
40316 95 
40317/20 80 

11510 
40323 60 

78 
40324 , 100 
40326/7 70 

L022 15 
-S20 18 
L027 15 
LS28 20 
L030 18 
LS32 15 
LS33 16 
LS37 16 
[038 16 
LS40 16 

5E, 1_042 35 

55' X047 40 
5r-' LS48 80 
99 LS49 60 
89 LS51 15 

120 LS54 15 
LS55 30 
LS63 150 
LS73 25 
L074 25 
LS75 28 
LS76 20 
LS78 24 
LS83 50 
LS85 70 
LS86 38 
L090 35 
LSO' 80 
L092 36 
LS93 36 

74S 595 45 
120 

74500 38 
33 
30 

004 40 _ -- 
0132 110 - 

40 

5138 180 
40 

5158 195 
44 

22 44 
5188 210 

74147 99 
74148 75 74L 
74150 80 74L00 
74151 45 74L04 
74153 45 741_30 

74154 75 74[47 
74155 75 74L75 

74156 75 74L85 

74157 45 74[121 

74159 99 74[123 
74160 60 
74161 60 
74162. 62 
74163 64 
74164 64 
74165 62 
74166 65 
74167 185 
74170 168 
74172 290 
74173 65 
74174 72 
74175 72 
74176 55 
74177 75 
74178 95 
74179 68 

7454 16 74180 65 
7460 16 7418' 140 
7470 35 74182 75 
7472 30 74'84 99 
7473 30 ?4'6= 99 
7474 25 74186 470 
7475 40 74188 290 
7476 30 74190 70 
7480 48 74191 70 
748'. 120 74'88 290 
7482 70 74'90 70 
7483 50 74191 70 
7484 80 74192 70 
7485 95 74193 65 
7486 26 74194 75 
7489 205 74195 65 
7490 28 74198 65 
7491 45 74197 65 
7492 30 74198 99 
7493 30 74199 99 
7494 34 74221 80 
7495 50 74246 150 
7496 45 74247 150 
7497 120 74248 150 
74100 85 74249 150 
74104 54 74251 80 
74105 55 74259 195 
74107 32 74265 65 
74109 35 74373 198 
74110 40 74275 150 
74111 55 74278 160 

68 
85 
50 

380 
145 
349 
165 
325 

0169 158 -S 2- 55 

0194 320 -0'24 105' 

5195 795 
25 30 

5201 320 
L-001' 222 30 

5225 510 [0132 45 

5241 390 
[0133 35 

5262 

111 

28 

02'27 300 
Lí138 35 

0288 21 
Lí139 38 

5289 195 
Lí145 75 

0301 00 [0147 199 

5470 325 Lí158 99 

620 
Lí151 39 

0472 1150 [0153 39 

54755471 825 [5155 39 

S571 620 [5156 39 

LS158 36 
5160 41 

74LS LS162 41 

LS157 35 

,0161 41 

[000 12 LS163 41 
[001 13 LS164 48 
L.002 14 LS165 145 
L003 14 '0166 85 
LSO4 15 LS168 85 
[005 15 1_5170 170 
LS 15 Lí170 170 
Lí08 15 LS173 72 
L009. 15 LS174 72 
L010 15 L0175 56 
0011 15 LS161 130 
LS12 15 LS183 275 
LS13 30 L0190 58 

1i 

60 

2114 16 

40 05191 58 
LS 15 15 

_51 40 

58 
Lí20 15 Lí193 65 

[0195 40 
19197 85 
L0200 345 
L0202 345 
LS221 60 
L0240 96 
LS241 96 
LS242 85 
L0243 85 
L5244 80 
L5245 60 
LS247 40 
LS248 65 
LS249 68 
LS251 40 
[0253 40 
LS257 48 
L0258 40 
LS259 85 
LS260 21 

L0266 25 
L0273 90 
LS275 290 
[02,° 88 
0280 250 
5283 45 

57 
0293 46 

LS295 215 
5295 130 

_0299 420 
1_0300 175 
LS320 270 
[0323 270 
LS324 200 
L5325 320 
[0327 315 
LS347 150 
LS348 190 
LS352 185 
L0353 185 
LS362 750 
LS363 150 
LS364 150 
LS365 37 
LS366 37 
L0367 37 
[0368 90 
LS373 75 
L0374 75 
LS375 48 
LS377, 90 
13378 69 
[5379 65 
Ls354 395 
LS385 378 
LS390 62 
L0393 60 
LS395 199 
L0396 190 
LS398 275 
45399 220 
LS445 140 
LS447 195 
L0471 620 
LS490 245 
00541 135 
L3571 620 
Lí640 225 
L5641 225 
[5640 210 

0668 175 
0669 150 

LS570 178 
[5673 550 
LS674 750 
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WATFORD ELECTRONICS 
33/35 Cardiff road, watford, herts, England 

MAIL ORDER, CALLERS WELCOME 
Tel. Watford (0923) 41588. Telex: 8955095 

ALL DEVICES BRAND NEW, F- SPEC, r-VD FULLY GUARANTEE! )RDCRS DES- 
PATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ 
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTI- 
TUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME. 
P&P ADD 50p TO ALL ORDERS UNDER £10 NETT. OVERSEAS ORDERS POSTAGE AT 
COST. AIR/SUPr>C ACCESS ORDERS WELCOME.   
\/ A T Export ordprs no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all V Pn I prices are exclusive of VAT. Please add 15% to the total cost including p&p. 
W« stock thouunds moro it«ms. It pays to visit us. We are situated behind Watford Football Ground Nearast Undarground/BR Station: Watford High Street Open Monday to Suturday; 9.00am to 6.00pm. Ample Free Car Parking space available. 
ELECTROLYTIC CAPACITORS: (Values are in uF) SOOV., 10 52p; 47 78p; 63V: 0.47. 1,0. 1.5. 2.2. 3.3 8p; 4.7 9p; 6.8. 10 10p; 15, 22. 12p, 33 15p, 47 12p, 100, 19p; 1000 70p 50V: 47 12p; 68 20p; 220 24p; 470 32p; 2200 90p 40V: 4.7, 15. 22 9p, 3300.90p: 4700. 120p; 25V: 1.5. 6.8. 10. 22 8p; 33 9p; 47 8p; 100 lip; 150 12p; 220. ISp; 330 22p; 470 25p; 680. 1000. 34p; 2200. 50p; 3300, 76p; 4700 92p. 16V; 40. 47. 100 9p; 125. 12p, 220 13p: 470, 20p; 680 34p, 10Q0 27p; 1500.31p; 2200 36p; 3300 74p, 4700 79p 
TAG-END TYPE. 450V IQOuF 65p; 70V- 4700. 245p, 64V- 3300 198p, 2200 139p, SOV^ 3300 154p, 2200 110p; 40V; 4700 160p: 25V: 10.000 320p: 15,000 345p.  
POLYESTER CAPACITORS. Axial Lead Type 400V InF. .1n5. 2n2. 3n3. 4n7. 6n8 lip; 10n. 15n. 18n. 2Zn 12p, 33n, 47n, GSn 16p; 150n 20p; 220n 30p: 330n 42p: 470n 52p: 680n luF 68p: 2u2 82p. 160V lOnF. 12n. 39n. lOOn lip; 150n. 220n 17p; 330n. 470n 30p: 680n. 38p; InF 42p; 1ti5 45p; 2ii2 48p: 4<i7 58p 1000V; InF 17p: 10nF 30p; 15n 40p, 22n 36p; 33n 42p; 47n1 lOOn 42p 
POLYESTER RADIAL LEAD CAPACITORS: 250V lOn, 15n, 22n, 27n Gp; 33n, 47n, 68n, lOOn 7p; 150n, 220n 10p: 330n, 470n 13p; 680n 19p;1u23p; 1u540p; 2u246p.  
TANTALUM BEAD CAPACITORS 35V; O.litF, 0-22, 0-33 15p; 0-47, 0-68, 1-0, 1,5 i6p, 2.2. 3-3 18p: 4.7. 6.B 22p, 10 28p, 16V; 2.2, 3.3 16p; 4.7, 6 8 10 18p; 15, 36p; 22 30p; 33, 47 40p; 100 75p: 10V: 15, 22, 26p; 33, 47 35p; 100 55p; 6V: 100 42p, 

MYLAR RLM CAPACITORS 100V; InF, 2, 4, 4nF. 10 6p; 15nF, 22n, 30n, 40n. 47n 7p; 56n, lOOn, 200n 9p; SOV:470nf12p. 
CERAMIC CAPACITORS 50V: Range: 0-5pF to 10nF 4p. 15nF; 22nF; 33nF: 47nF 5p. 100nF/30V 7p, 200nF/6V 8p 

SILVER MICA (Values in pF) 2, 3-3, 4.7 6.8, 8.2, 10, 12. 15. 18, 22, 27, 33, 39, 47,50, 56. 68, 75. 82, 85. 100, 120, 150, 180pF 15pflach z20Q, 220, 250, 270, 300, 330, 360, 390, 470, 800, 800, 820 21 p each 1000. 1200, 1800, 2200 30p each 3300, 4700pF 60p each 
POLY&TYRENE CAPACITORS 10pFto1nF8p; 1.5nF to 12nF 10p 
MINIATURE TYPE TRIMMERS 2-6pF, 2-10pF 22p; 2-25pF. 5-56pF 30p; 10-88pF3Sp   / 
COMPRESSION TRIMMERS 3-40pF. 10-80pF 20p; 20-250pF 28p. 100-580pF 39p; 400-1250pF 48p 

FEED-THROUGH CAPACITORS 1000pF/450V 8p 
POTENTIOMETERS: Rotary, Carbon, Track 0 25WLog&Lin 500S1, IKU & 2KO (Linear only) Single Gang 29p 5K12-2M52 Single Gang Log & Lin 29p 5KN-2MII Single Gang D/P Switch 78p 5Kn-2MIt Double Gang 89p 
SLIDER POTENTIOMETERS 0-25W log and linear values 60mm 5KI1-500KW single gang 10KS2-500KO dual gang Self Stick Graduated Bezel 

70p 110p 40p 
PRESET POTENTIOMETERS 0.1W50U SMtl'Miniature Vertical & Horizontal 7p 
0-25W 10011' 3-3MH horiz. larger 10p 0-25W 200U 4-7M11 vert. 10p Cermet. Precision, multiturn. 0.75W 3/4in 1000-100KU 89p 

We stock 
most of 

for ETI 
projects 

RESISTORS Carbon Film High 
Stability Low Noise Miniature 
Tolerance 50o. 

BANGE VAL 1-99 100. 
HW 2^2 4M7 E24 2p 1p KzW 2o2 4M7 E12 2p 1p 1W 2S22 mn E12 5p 4p 2% Metal Film 10^-1 MSi 6p 4p 1% Metal Rim0.5W 51 ii-IM 8p bp 
100 . price applies to Resistors of each value 

DIODES AA119 15 BA100 15 BY 100 24 BY126 12 BY 127 12 CR033 250 OA9 40 OA47 12 OA70 12 OA79 15 OA85 15 OA90 8 OA91 B OA95 8 OA200 8 OA202 8 1N914 4 1N916 5 1N4001/2 5 1N4003 6 1N4004/5 6 1N4006/7 7 lN414a 4 1N5401 15 IN 5404 16 1N5406 17 IN5408 19 1S44 9 1S921 6A/100V 40 6A/400V 50 6A/800V 65 
NOISE 

Z5J 196p 
VARICAPS 

0410? 50 B6105B 40 BB106 40 MVAM? 185 MV4M 11 f> 

BRIDGE 
RECTIFIERS (plastic case) lArsov 1A/100V 1A/400V 1A/600V 2A/50V 2A/200V 2A/400V 2A/600V BA/100V 6A/400V 6A/600V 10A/200V 10A/600V 25A/200V 25A/600V BY164 VM18DIL 

20 

ZENERS Range; 2V7to 39V 400mW 8p each Range: 3V3to 33V. 1.3W 15p each 
triacs 
34200V 3A400V 56 BAlOOV 60 8A400V 69 aABOOV 115 1?A1OOV 78 12A400V 82 iZASOOV 135 16A100V 103 16A4tX)V 106 16A800V 220 2bA&00V 220 2bA90OV 295 T28000 120 

75 SERIES 
75107 125 75108 95 75110 90 75150' 125 75154 150 75182/3 99 75188/9 55 JS322 140 75324 00 75450 86 75451/2 52 75454 85 75491/2 65 
SCR Thyristor* 
5A/40V 32 5A400V 40 5A600V 48 8A300V 60 8A600V 90 12A106V 78 12A400V 95 12A8Q0V 188 BT106 150 am 6 180 C106D 38 TIC44 24 TIC45 29 TIC47 35 2 N 5062 32 2 N 5064 38 2N4444 130 

DIAC ST 2 25 

COMPUTER 
ICs 

1702 200 1802CP 700 2101-2 250. 2114-450n 85 2114L-300n 87 2114L-200n 87 2147 425 2532-450n 395 2564 £20 2708 175 2716-5V 200 2732-450n 40 0 2764 £19 4027 240 4116-200n 80 4118-250 400 4164-200n 620 4315 Cmos 795 4334-3 = CMOS 2114-3 325. 4816A-120nS 250 4884-3 64K 785 5101-450 115 61 T6-150nS 450 6502CPU 399 6503 600 6504-250 550 6505 600 6520P1A 3101 
6522V i A 475 6530 1350 6S32RRIOT 625 6545RTC 999 6551ACIA 650 6592PC £20 6800 300 6802 400 6803 850 6084 160 6805 670 

6645 6847 6850 

SIEMENS Pcb 
Type Miniature poly Capacitors 
250V 
InF, 1n5, 2n2, 3n3, 4n7, 6n8, lOn, IZn. 15n 7p ISn. 22n,27n,33n 39n, 47n 8p 39n, 56n 12p 82n,100n lip 
100 V lOOn,120n 150n,180n 220n,270n 330n, 390n 470n,560n 680n 
luF 2u2 

Telephone orders by Access now accepted{£10 min ) Just phone your order through, we do the rest 

[TRANSISTORS 
AC125 35 BC212 10 BF244B 29 MPSU02 AC126/7 35 BC2121 10 BF245 30 MPSU05 AC128 30 BC213 10 BF256A 35 MPSU06 AC141/2 30 BC213L 10 8F256B 45 MPSU52 AC176 28 BC214 10 BF257/8 32 MPSU55 AC187 32 aC214L 10 BF259 35 MQSU56 AC188 32 BC237/8 14 BF274 42 MPU131 ACY17/18 70 BC307B 14 8F336/7 40 0C26 ACY19/20 75 BC308 . 16 8F451 35 OC28/35 AC Y21/22 75 BC327/6 15 BF594/5 30 OC36/41 ACY28 75 0C337/8 15 BFR39/40 23 OC42/44 ACY39/41 85 , BC441/61 34 8FR41/79 23 0C45/70 AD 142 120 BC477 40 BFR8Q/81 25 0C71/72 AD 149 79 BC516/7 40 BFR98 105 OC74/75 AD161 42 BC547/8 12 8FX29 28 OC 76/77 AD162 42 BC549C 14 BFX81 45 OC81/82 AF115/6 60 BC556/7 15 GFX84 26 OC83/84 AF117/8 90 BC558/9 15 BFX85/6 28 OC 170/71 AF124/26 70 BCY30 68 BFX87/8 28 OC200 AF139 40 BCY3'1 85 BFY18 50 TIP29A AF178 75 BCY35 50! BFY50/1 23 TIP29B AF186 70 BCY39/40 85! RFV52 23 TIP29C AF239 78 BCY42/43 14 1 BFY53 32 TIP30A ASZ21 125 aCY45 50 BFY55/6 32 TIP30C: 80107 10 BCY58/59 35 BFY64 35 7IP31A 0C1O7B 12 0CY7O/71 16 BFY81 120 IIP31B BC108 10 0CY72 20 BFY90 90 tlP31C 0C1O8B 12 BCY78 24 BRY39 41) T1P32A BC108C 12 BD112 125 ■ BSX20 20 TIP32C BC109 10 BD124 115 8SX26/Z9 34 TIP33A BC109B 12 BD131/32 48 BSX78 45 TIP33C BC109C 12 BD133 60 BSY26 30 T1P34A BC114/5 22 80135 4(5 0SY95A 25 TIP34C BC117/8 24 BD136/37 40 BUI05 " 170 TIP35A BC119 38 0D130/39 40 8U205 190 TIP35C eci3?/9 40 0D14O 40 BU206 200 TIP36A ■ BC140 30 BD144/45 198 aU208 200 TIP36C 80142/3 30 BD158 55 BUY69C 225 TIP41A BC147. 9 BD205/6 110 E421 250 TIP41B BC147B 10 BD222 85 MO8001 250 TIP42A BC148 9 BD245 45 MJ490 90 TIP42B BC148B 10 B0378 70 • MJ491 175 IIP120 BC149 9 BD434. 55 , MJ2955 90 TIP121/2 BC149C 10 80517 75 MJE170 150 TIP141/2 BC153/4 27 BD695A 85 MJEiaO 150 TIP147 BC157/8 10 B0696A 85 MJE340 54 TIP2955 BC159 11 BOY56 180 MJE370 100 TIP3055 BC160 45 BDY60 160 MJE371 100 TIS43 BC167A 10 BF115 35 MJE520 65 TIS44/5 BC168C 10 BF154/8 25 MJE521 95 TIS46 BC169C 10 BF167 29 MJE2955 99 TIS59/74 BC170 15 BF173 27 MJE3055 70 TIS90/91 BC171/2 11 BF177 25 MPF102 40 UC734 BC177/8 16 BF178' 30 MPF103 30 VK1010 BC179 20 BF179 35 MPF104 30 VN10KM eC182/3 10 BF180/2 38 MPF105 30 VN46AF 8C184 10 BF184/5 38 MPF106 40 VN66AF BC182L 10 BF194/5 12 MPSA05 22 VN88AF BC183L 10 BF196.'7 12 M PS AOS 25 ZTX107/8 BC184L 10 BF198.''9 16 MPSA12 32 ZTX109 BC186/7 30 BF200 30 MPSA55 30 ZTX212 Bf224A 25 MPSA56. 30 ZTX300 

AY-5 2376 600 FD1771 £18 FD1791 £28 FD1793 £30 FD1795 £30 FD1797 £35 SM6402 380 INS8060N £13 !NSB154N £12 MC1488 55 MC1489 55 MC14411 695 MCI 4412 795 MM1702A 250 MM5 280D 695 R 0-3-2513 L 775 RO-3-2513U 650 SFF9634E 800 TMS2716-3V 875 TMS6011 365 ULN2003 100 Z80CPU 2.5 350 Z80ACPU4M 445 280PIO 290 Z80 DMA 999 Z80APIO 320 Z80CTC 300 Z80ACTC 325 ZBOSIO-1 £11 280ASIO £12 ZSODert 450 ZSOAdart 475 

8123 8155 81LS95 81LS96 811597 8202 8212 8214 3216 8224 8228 8251 8253 8255 8257 8T26A 8T27 8T28A 8T31 aT9§N BT97N AMZ6L531C AM26L532A AY^-1015 AY.5-1Q13 

LINEAR ICs 
bbSCMOS 80 702 75 709 14 pin 40 709C Spin 35 741 Spin 14 747C 14 pip 65 748C8 pin 36 753 Spin 185 810 159 9400CJ 350 AY-1-0212 675 AY-1-1313A 660 AY-1-1320 225 AY-1-5050 99 AY-1-5051 160 AY-3-1270 840 AY-3-1360 350 AY-3-850D 390 AY-3-891D 600 AY-3-891^ 625 AY-5-1224A 235 AY-&-1230 450 AY-5-1317 A 630 AS-5-3500 350 AY-5-4007D 520 AY-5-8100 775 CA3011 130 CA3012 175 CA3014 275 CA3Q1B 86 CA3019' 80 CA3020 210 CA3023 210 CA302aA 96 CA3035 255 CAaoas 270 CA3043 276 CA3045 385 CA3046 70 

CA3048 CA3059 CA3075 CA3080E CA3081 CA3085 CA30a6 CA3089E C A3090A Q CA3123E CA3130 CAS 140 C A3160 CA3161 CA3162E C A3189 HA1336W ICL7106 ICL7107 ICL7811 ICL8038CC i cyan a ICM7264 ICM7205A ICM7207 ICM7215 ICM7216AJ ICM7216B I CM 7216C ICM7217A ICM7224 ICM7555 I CM7556 LA3350 LA4031P LA4032 LA4400 LC7130 1X7210 LF347 LF351 LF353 LF355 LF356 LF357 LM10 LM301AP LM307 LM308T LM311 . LMSIBN LM319 LM324A LM335Z LM339 LM348 LM349 LM358 LM377 LM379 LM380 LM381N LM382 LM384 LM386 LM387 LM389 LM393 LM394 LM725CN LM733 LM1458 
LM2917 LM3302 LM3900 LM3909N LM3911 
LM3911 I.M3914 LM3815 LM3916 

last 
126 210 220 220 

LM13600 125 LS7220 280 M252AA 626 IV1253AA 1150 M51513L 230 M51515L 320 MB1516L 475 MB3756 440 MC1204 250 MC1301 79 MCI 303 88 MC1304P 260 MC1310P 150 MC1445 150 MC145106 695 MC1458 40 MC1469 300 MCI 494 694 MC14S5 =350 MC1496L 70 MCIBSG 226 MC1648 290 MC1709G 90 MC3302 150 MC3340P 120 MC3360P 120 MC3401 65 MC34D3 89 MC3405 150 MC4Q16 00 MFC6040 t97 
MK50398 $35 ML924 275 MM5303 635 MM 5307 1275 MM5387A 475 MSM5526 820 NE515 275 NE529 225 NE531 140 NE534 150 NE543K 225 NE544 210 NE555 16 NE556 45 NE5S0 325 NE551 39B NE562B 410 NE564 420 NE565A 120 NE566 155 NE567V 140 NE576 425 NE571 420 NE5534A 125 RC4136D 69 S566B 245 SAB32Q9' 425 SAB3210 295 SAB3271 485 SAB4209 595 SG3402 295 SL490 350 SN76003N 350 SN76013 '350 SN76018 148 SN 75023 N 350 SN76023NO 240 SN76033N 350 SM76115N 215 SN76131 125 SN76227N 95 SN76477 175, 480 SM76488 SPJ76660 120 
SP8829 299 ISO TA7210 TA7130 160 TA7204 225 TA7205 220 TA7205A 225 TA?222 176 

TA7310 175 TAA621AX1 295 TAA661A 190 TAA700 275 TAA900 00 TAD1QD 159 TBA120S 70 TBA540Q 275 TBA550O 330 TBA641 BX orBXIl 350 TBA651 190 T0A8OQ 30 TBA810 95 T9A820 80 TBA920Q 290 TBA950 300 TBA990Q 350 TBA540 275 TCA220 350 TCA27bQ 350 TCA940 175 TCA965 120 TDA1004 290 TDA1008 310 TDA1022 525 
TOA1024 105 TOA1034 350 TO A1490 290 TOA2002 325 TOA2020 320 TDA2030 320 TDB0791 420 TL061CP 40 TL062CP 60 TL064CN 98 TL071CP 30 TL072CP 50 TL074CN 100 TL081CP 25 TL082CP 45 TL083CP 75 TL084CN 95 TL170 50 TL091CP 55 UA2240 120 UAA17Q 170 UAA180 170 UAA1003-3 935 ULN2003 85 ULN2004 90 ULN2283 100 UPC575 270 UPC1025H 375 UPCn82 330 UPC1156H 270 XR2206 300 XH2207 375 XH2215 675 Xfl2240 120 XR2266 360 ZN414 88 ZN419E 190 ZN423E 135 ZN424E 130 ZN425E 345 ZN426E 300 ZN427E 60C ZN428E 478 ZN429E 210 ZN1034E 200 ZN1040E 675 

52 170 130 75 120 40 

160 185 170 199 
56 

121) 120 60 

ZTX301 ZTX302 ZTX303 ZTX304 ZTX314 ZTX326 ZTX341 ZTX500 ZTX501/2 ZTX503 ZTX504 ZTX531 ZTX550 2N697 2N698 2N699 ZN706A 2N708 2N91S 2N1131/2 2N1302 2N1303 2N1304/5 2N1306/7 2N1308 2N1613 2N1670 
2N1671B 2N2160 2N2217 2N2218A 2N2219A 2N2220A 2N2221A 2N2222A 2N22g7 2N2303 2N2368 2N2369A 2N247G 2 N2483/4 2N2904/5 2N2906/? 2N29Q7A 2N2926G 2N30n 2 N 3053 2N3054 2N3056 2N3108 2N3252 2N3302 2N3441/2 140 2N3663 15 2N3702/3 2N3704/5 2N3706/7 2N3708/9 2N3710/11 10 2N3713 140 2N3771 179 2N3772 195 

2N3773 271) 2N3819 22 
2N3820 38 2N3822/3 50 2N3824 65 2N3866 90 2N3879 150 2N3903/4 15 2N3905/6 15 2N3906 17 2N4037 46 2N4041 40 2N4058 10 2N4061/2 10 2 N 4064 115 2N4220 73 2N4234/6 48 2N4264 24 2N4286 15 2N4289 18 2N4314 68 2N4400 18| 2N4427 80 2N 48 59 78 2N4a71 55 2N 4898 135 2N4901 175 2N4921 55 2N4922 60 2N5135/6 20 2N5138 18 2N5172 18 2N5179 45 2N5180 45 2N5190/1 75 2N5305/8 24 2N5457/e 30 2N5459 30 2N5485 36 2N5777 45 2N 5879 190 2N6027 32 2SA715 60 2SC495 70 2SC496 70 2SC1096 85 2SC1173 125 2SC1306 100 2SC1307 150 2SC1449 85 2SC1678 140 2SC1679 190 2SC1923 50 2SC1945 225 2SCz1963 90 2SC1957 90 2SC1969 140 2SC2028 85 2SC2029 210 2SC2078 170 
2SC2091 85 2SC2314 85 

TTL 74 7411? 74116 170 88 74279 74283 90 90 (TEXAS) 74118 80 74284 199 7400 11 74119 90 74285 199 7401 n 74120 75 74290 105 7402 ii 74121 30 74293 126 7403 u 74122 45 74297 236 7404 14 74123 50 74298 100 7405 18 74125 42 74351 7406 28 74126 4C 74365 7407 28 74'28 42 743G6 55 7408 16 74132 45 7436? 55 7409 16 74136 35 74368 55 7410 14 74141 70 74390 99 7411 2(1 74142 190 74393 ' 99 7412 2(1 74143 250 74490 120 7413 24 74144 250 7414 74t6 32 25 
74145 74147 70 99 74L 7417 25 74148 75 7420 16 74150 80 74L00 68 

7421 20 74151 45 74L04 85 7422 20 74153 45 74L30 50 
7423 22 74154 75 74L47 380 
7425 28 74155 75 74L75 145 
7426 30 74156 75 74L85 349 
7427 27 74157 45 74L121 165 
7428 28 74159 99 74L123 325 
7430 IB 74160 74161 7432 26 60 7433 7437 27 27 74162. 74163 62 64 74S 
7438 27 74164 64 7440 17 74165 62 74SOO 38 7441 68 74166 65 S04 40 7442 3(1 74167 185 S132 110 7443 90 74170 168 S138 180 7444 90 74172 290 S158 195 7445 65 74173 65 S188 210 7446 55 74174 72 S189 158 7447 50 74175 72 SI 94 320 
7448 50 74176 55 S195 795 7450 16 74177 75 S201 320 7451 16 74178 95 5225 510 
7453" 16 74179 68 S241 390 7454 16 74180 65 S262 850 7460 16 7418'' 1 40 S287 300 
7470 35 74182 75 S2S8 210 
7472 30 74184 98 S289 195 
7473 30 74:55 93 S301 00 
7474 25 74186 470 S470 325 
7475 40 74188 290 S471 620 
7476 30 74190 70 S472 1150 
7480 48 74191 70 S475 825 
7481 120 74"68 29C S571 620 
7482 70 74''5D 70 7453 50 7419': 70 7484 80 74192 70 74S5 95 74193 65 74LS 7486 26 74194 75 LS00 12 7489 205 74195 65 LS01 13 14 7490 28 74196 65 LS02 7491 45 74197 65 LS03 14 7492 30 74198 99 LS04 15 7493 30 74199 99 IS05 15 7494 34 74221 80 LS06 15 7495 50 74246 150 LS08 15 7496 45 74247 150 LS09. 15 7497 120 74248 150 LS10 15 74 IOC 85 74249 150 LS11 15 15 74104 54 74251 80 LSI 2 74105 55 74259 195 LS13 30 741Q7 3? 74265 85 LS14 48 15 16 15 
74109 31 74273 196 LS1B 741 io 40 74276 1,59 LS20 74111 S!5 74278 160 L3?1 

2SC2166 2SC2335 2SC2612 2SD234 2SK45 3N12S 3N140 40097 40250 40311 40313 40315 40316 40317/20 40323 40324 .. 40326/7 40347 40348 40360 40361/2 40407/8 40411 40412 40467A 40468 40594 40603 40636 40673 

165 225 
225 
112 112 120 

80 60 100 70 90 120 60 70 

90 130 85 105 110 175 

BF CHOKES Miniature PCB type luH, 2u2, 4u7, lOu, 22u, 33u, 47u, lOOu, 220u. 330u, 470u 30p ImH. 1m5, 2m2, 4m7, 10mH 35p 22m, 33m, 43m 60p 100m 75p 
i-S22 15. LSI 95 40 ' uS2G 18 LS197 85 LS27 15 LS200 345 LS28 20 LS202 345 LS30 18 LS221 60 LS32 15 LS240 96 LS33 16 LS241 96 LS37 16 LS242 85 LS38 16 LS243 85 LS40 16 LS244 80 LS42 35 LS245 60 
uS47 40 LS247 40 
LS46 80 LS248 65 
LS49 60 LS249 68 
LS51 15 LS251 40 
LS54 16 LS253 40 
LS55 30 LS257 48 
LS63 150 LS2b8 40 
LS73 25 LS259 85 21 LS74 25 LS260 
LS75 28 LS26c 25 LS76 20 LS273 90 LS78 24 LS275 290 LSB3 50 LS279 88. LSB5 70 uSZo? 250 LS86 38 -3283 45 LS90 35 -5Z9-:- 57 Lsg- 80 -5293 46 LS92 36 LS255 215 LS93 36 LS25S 130 LS95 45 LS299 420 1335 120 LS300 175 -5 ./ 43 LS320 270 .s:9 30 LS323 270 -S-: 30 (.5324 200 _5" " 2 40 LS325 320 _S" *4 35 LS327 315 -5*22 44 LS347 150 _S"23 55 LS348 190 -S":4 105' LS352 185 -S "25 30 LS353 185 LS126 30 LS362 750 
LSI 32 45 LS363 150 
LSI 33 35 LS364 150 
LSI 36 28 LS365 37 
LSI 38 35 LS366 37 
LSI 39 38 LS367 37 LSI 45 75 LS368 90 LSI 47 199 LS373 75 LS148 99 LS374 75 LSI 51 39 LS375 48 LS153 39 LS377 90 LSI 55 39 LS378 69 LSI 56 39 L3379 65 LSI 57 35 Ls384 395 LS1BB 36 LS385 378 -SI 60 41 LS390 62 t-S161 41 LS393 60 LSI 62 41 LS395 199 LSI 63 41 LS396 190 LS164 48 LS39a 275 LSI 65 145 LS399 220 LSI 66 85 LS445 140 LS168 85 LS447 195 LSI 70 170 L5471 620 LS170 170 LS490 245 LS173 72 L5541 135 LSI 74 72 LSS71 620 LS175 58 L3640 225 LS181 130 L3641 225 LSI 83 275 LS645 210 LSI 90 58 LS668 175 IS191 58 LS669 150 LS192 58 L5670 178 IS 193 65 L5673 880 LS1g4 40 LS674 7§Q 
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SWITCHES 
TOGGLE: 2A. 250V. 
SPST 33p 
DPDT 44p 

SUBMIN TOGGLE 
SPST on/off 54p 
SPDT clover 80p 
SPDT centre off 85p 
SPDT biased both 
ways 105p 
DPDT 6 tags 75p 
DPDT centre off 88p 
DPOT biased both 
ways 145p 
DPDT 3 positions 
on/on/on 1859 
3 -pole 2 way 205p 

SUDE 250V: 
DPDT 1A 14p 
DPDT IA c/off 15p 
DPDT IRA 13p 

PUSHBUTTON SA 
with 10mm Button 
SPDT latching 99p 
DPDT latching 145p 
SPOT moment 99p 
DPDT moment 145p 

Mini Non Locking 
Push to Make 15p 
Push to Brea 25p 

DIL SWITCHES 
(SPSTI 4 way 70p; 6 way 85p; 
8 way 90p; 10 way 145p. 
(SPOT) 4 way 190p. 

ROTARY SWITCHES: 
lAdiustable Stop type) 
1 pole/2 to 12 way; 29/2 to 6 way; 
3 pole/2 to 4 way; 4p/2 to 3 way 45p 

ROTARY: Mains DP 250V 4 Amp 
on/off 56p 

ROTARY: (Mak-a-switch) 
Make a multiway switch. Shafting as- 
sembly has adjustable stop. Accom- 
modates up to 6 wafers 
(max. 6 pole/12 way a DP switch). 
Mechanism only 90p 

WAFERS: (mekl.F before break) to fit 
the above switch mechanism. 
1 pole/12 way; 2 pole/6 way; 3 pole/4 
way; 4 pole/3 way; 6p/2 way 56p 
Mains DP 4A Switch to fit 46p 
Spacers Sp. Screen Sp 

ROCKER: 5A/250V SPST 28p 
ROCKER: 10A/250V SPDT 38p 
ROCKER: 10A/250V DPDT c/off 95p 
ROCKER: 10A/250V DPST with neon 

85p 

VEROBOARD 0.1 in 

clad plain 
212 x 31/4 73p 52p 
21/2x5 83p 
33/4 x 33/4" 83p 

33'4 x 17' 326p 211p 
43/'4 x 17" 426p 
Pkt. of 100 pins 50p 
Spot face cutter 118p 
Pin insertion tool 162p 

VO Board 
DIP Board 
Vero Strip 

150p 
330p 
144p 

PROTO DECs 
Veroblock 375p 
S -Dec 350p 
Eurobreadboard 520p 
Bimboard 1 785p 
Superstrip SS2 1350p 

VERO WIRING 
PEN - Slxtnl 310p 
Spare Spool 75p 
Combs fig 

FERRIC CHLORIDE 
I lb bag Anhydrous 
195p r 50p P&P 

DALO ETCH 
RESIST PEN 
+ Spare tip 90p 

ULTRASONIC 
TRANSDUCER 
40KHz 395p pr 

I. PLUGS Et SOCKETS 
IDC HEADERS (Speed -block type) 

IOC Header PCB Plug 
with Free Stn. Angl 
Latch Sokt. pins pins 

2 x 5 way 90p 85p 60p 65p 
2 x Sway 130p 110p 70p 78p 
2 a 10 way 145p 125e 80p 90p 
2 x 13 way 175p 150p 95p 110p 
2 x 17 way 205p 160p 110p 135p 
2 x 20 way 220p 190p 125p 1509 
2 x 25 way 235p 200p 1509 1759 
2 x 60 way -- 230p 200p 220P 

tat 
PLUGS 
lapin 44p 
15pin 49p 
4pin p 
40 D1n 26DP 

JUMPER LEADS (Ribbon Cable Assembly) 
Length 14 pin 16 pin 24 pin 40 pin 

Single ended DIP Jumper 
24 inches 145p 1669 240p 380p 

Double ended DIP Jumper 
6 inches 186p 205p 300p 465p 

12 inches 198P 215p 315p 490p 
24 inches 210p 235p 345p 540p 
36 inches 230p 250 375p 595p 

COPPER CLAD BOARDS 
Fibre Single. Double- S.R B.P 
glass sided sided 95^ , 8,5- 

90p 110p 95p 
6 - 12 150p 195p 

DR SOCKETS CONNECTORS: 
Low (Double type) 
Prof. .1 .156 

Spin Bp 2x15 way - 7 

49ín IOP 2 x 18 way 180p 1469 
69ín 109 2x22 way 1999 2009 
Spin 16D 2x23way 210p - 

20pin 22p 2x25 way 225p 220p 
22pin 259 2x30 way 245p - 
24pin 25p 2x36 way 295p - 
28Pin 269 2x40 way 315p - 
36pin - 2x43 way 395p - 
40pin 30p 2x75 way 5509 - 

(TEXAS) 

1 

1 

1 

Wire 
Wrap 

35p5p 

42p 
Up 
60p 

70p 

1099 
99p 

EURO CONNECTORS 
Rt. L 

Plug Sockt Plug 

DIN4161831 way 190p 1969 - 
DIN41612 

2x32 way 295e 350p 3909 
DIN41612 

3x32 way 388P 425P 470p 

PANEL 
METERS 
FSD 
60x46x35mm 
0-50tiA 
0-100vA 
0-500cA 
0-1mA 
0.5mA 
0-10mA 
0-SomA 
0-100mA 
0-500mA 
0-1A 
0-2A 
0-25V 
0-50V AC 
0-300V AC 

495p each 

RIBBON CABLE DIL PLUG 
Grey Color Headers) 

price/ft Solder IDC 
10 way 12p 22p 14 pin 44p 99P 
16 way 18p 32p 16 pin 49p 108p 
20 way 35p 40p 24 pin 88p 178p 
24 way 35p 50e 40 pin 250p 256p 
34 way 48p 60p 
40 way 55p 75p 
50 way 65p 90p 

AMPHENOL IEEE 124 way) 676p 
PLUGS Centronic parallel 136 way) 560p 

D CONNECTORS (Cannon type/ 
Pins Plugs Sockets Covers 
9 way 90p 110p 100p 

15 way 130p 160p 98p 
25 way 150p 210e 95p 
37 way 250p 350p 135p 

Soldarcon 
Pins 

100 pins 

500 pins 
325p 

ZERO INSERTION FORCE 
OIL SOCKETS 24 way 850p' 
28 way 820p; 40 way 976p 

TRANSFORMERS: Prim.24ov 
6-0.6V; 9-0-9V; 12-0-12V 100mA 98p 
pcb mounting, Miniature, Split Bobbin 
3VA: 208V -0.25A; 2x9V-0.15A; 2x12V-0.12A; 
2x15V-0.1A 200p 
SVA: 2x6V-0.5A; 2x9V-0.3A; 202V -0.25A; 
2x15V-0.2A 270p 
Standard Split Bobbin type: 

SVA: 2x6V-0.5A; 2x9V-0.4A; 2x12V-0.3A; 
2x/5V-0.25A 220p 
12VA: 2x4.5V-1.3A; 2x6V-1A; 2x9V-0.6A; 
2x12V-0.5A; 2x15V-0.4A; 2x20V-0.3A 

295p 135p ptp) 
24VA: 2x6V-1.5A; 2x9V-1.2A; 2x12V-1A; 
2x15V-0.8A; 2x20V-0.6A 3309 NOV p&pl 
50VA: 2x6V-4A; 2x9V-2.5A; 2x114 -2A; 2475V - 
1.5A; 2x20V-1.2A; 2x25V-1A; 2x30V-0.8A 

440p (80p pEpl 
100VA: 2x12V-4A; 2x15V-3A; 2x20V-25A; 
2x25V-2A; 2x30V-1.5A; 2x50V-1A 920p 175p 

p&p 
chargepost to 

cberadded 
over and above our 

nor 

VOLTAGE REGULATORS 
+ve 

IA 103 metal case ve 
5V 7805 145p 7905 2209 

12V 7812 145p 7912 220p 
15V 7815 145p 7915 220p 
18V 7818 145p 

IA T0220 Plastic Casing 
5V 7805 45p 

12V 7812 50p 
15V 7815 50p 
16V 7818 50p 
24v 7824 50p 

7905 
7908 
7912 
7915 
7918 
7924 

100mA 1092 Plastic Casing 
5V 78105 30p 79105 
6V 78L62 30p 
8V 78182 30p 

12V 78112 30p 79L12 
15V 78L15 30p 79L15 

56p 
70p 

p 
p 

70p 

60p 

60P 
80p 

CA3085 
LM300H 
LM304H 
LM305H 
LM309K 
LM317K 
LM317KP 
LM317H 
LM317T 
LM323K 
LMJ/hrV 
LM326N 
LM723 
TAA550 
TBA6258 
TDA1412 150p 
78H05 5V/5A 

550p 
7r8HG +5V to 25V 

79HG-2.25V to 
244 5A 786p 

95p 
170p 
170p 
140p 
135P 
350p 
99p 

280p 
125p 
500p 

240p 
35p 
50p 
75p 

25 way' D' CONNECTORS 
Plug Socket 

PCB Pins 200p 245p 
RT. angle 210p 2759 
We stock many more Plugs, Sockets 
and Jumper Leads. 

25way'CI' CONNECTOR 
Jumper Lead Cable Assembly 

. 18' long, Single End. Male 118O9 I 

18' long, Single End, Female 570P'í 

36" long, Double Ended, M/M 13259 

36" long. Double Ended, F/F 
13169 36" long, Double Ended, M/F P 

ANTEX SOLDERING IRON 
C -15W 420p; CX17W 430p. 
CCN -15'W 440p: CX25W 445p. 
Spare tips, assorted sizes 60e 
Spare Elements 21 p 
Iron stand with sponge 180p 

CRYSTALS 
32.768KHz 150 
100KHz 270 
200KHz 296 
455KHz 370 
1MHz 296 
1.1108M 290 
1.28MHz 392 
1.6MHz 3!W 
1.8MHz 395 
1.9432M 220 
2.0MHz 240 
2.4576M 220 
3.278M 220 
3.5794M 160 
3.6954M 300 
4.0MHz 200 
4.032MHz 290 
4.80MHz 200 
4.194304M 200 
4.433619M 120 
5.OMHz 200 
5.185MHz 300 
5.24288M 390 
6.144MHz 240 
6.5536MHz 200 
7.188MHz 300 
7.68MHz 200 
8.0MHz 200 
8.88723M 240 
9.00MHz 200 
10.0MHz 200 
10.24MHz 200 
101.7 220 
12.0MHz 290 
14.31814M 320 
16.0MHz 260 
18.0MHz 240 
18.432M 240 
19.968MHz 326 
24.0MHz 200 
26.89M 290 
27.648M 330 
27.145M 240 
38.66667M 290 
48.0MHz 270 
100.0MHz 375 
116.0MHz 300 

RELAYS 
REED, Encapsulated, Single Pole, 
5W Normally Open, 200mA, 50V 
DC. 

700DI6V to 9V 120p 
RL13 1KII9V to 12V 120p 
RL14 1K71I 12V to 18V 120p 
RL15 3K11 18V to 30V 135p 

Single Pole. Change Over 
RL16 114114V to 10V 295p 
RL17 11(11 9V to 12V 295p 

Double Pole, Normally Open 
RL18 350119V to 12V 2009 

Miniature, enclosed. PCB mount. 
Our RL6 series. 
S.P-C.O. 
RL6-91 1701) coil, 7V5 to 12V DC; 
380V/6A AC: 1300VA/50W 210p 
D.P.C.O. 
43ft coil, 4V2 -7V DC; 250V AC; 5A; 
1100VA/150W 218p 
R16-111 17011 coil, 8V -14V; 250V AC 
5A 220p 
RL6-114 74011 coil, 17V5 -29V 250V 
5A AC. 222p 

CONTINENTAL Cradle Type Relays. 
Miniature Plug-in relays. 1104 DC; 
12V AC 2A/DC; 2.5A AC 
30W/100VA. 
2 pole c/over 105)1; 6V -18V. RL201 

180p 
2 pole c/over 13V to 35V; 70011; 
RL202 180p 
4 pole c/over 9V to 18V; 18511. 
RL211 220p 
High Power "Heavy Duty" PCB 
Mounting. Cradle type. 
S.P.C.O. Power Gain 1:800D 380V 
AC/ 16A; 3.5K VA. 8 to 19V; 190M 

295p 

PIEZO TRANSDUCERS 

Type P8-2720 75p 

BUZZERS, miniature, solid-state 
BV; 9V & 12V 70p 

LOUDSPEAKERS 8i1. 
tin, 314 in, 2 h in, lin 
21/210 4011, 6412 or 8011 

( 

80p 
80p 

GAS B SMOKE DETECTORS 
For the detection of combustible and 
Toxic Gases like: Propane, Butane, 
Methane. Ammonia. Carbon Monoxide. 
Sulphur and Organic solvents vapours 
like Alcohol, Benzene, etc. Ideal for 
use in Boats, Caravans etc. 
Type: TGS812 B 813 S25p 
Socket for above 40p 

ASTEC UHF MODULATORS 
Standard 6MHz 2809 
Widebend 8MHz 425p 

ET? Autoranging Digital Capacitance 
Meter. All parts available. 

CMOS 
4000 14 
4001 14 
4002 14 
4006 66 
4007 16 
4008 82 
4009 35 
4010 40 
0011 15 
4012 18 
4013 34 
4014 75 
4015 46 
4016 32 
4017 48 
4018 68 
4019 42 
4020 61 
4021 70 
4022 66 
4023 20 
4024 45 
4025 19 
4026 130 
4027 38 
4028' 58 
4029 77 
4030 50 
4031 170 
4032 125 
0033 165 
4034 195 
4035 95 
4036 275 
4037 115 
4038 110 
4039 290 
4040 59 
4041 78 
4042 60 
4043 70 
4044 85 
4045 170 
4046 75 
4047 75 
4048 55 
4049 30 
4050 30 
4051 78 
4052 78 
4053 78 
4054 125 
4055 125 
4056 120 
4057 1915 
4059 480 
4060 90 
4061 1225 
4062 995 
4063 99 
4066 38 
4067 399 
4068 22 
4089 20 
4070 2e 
4071 20 
4072 20 

4073 20 
4075 20 
4076 60 
4077 26 
4078 26 
4081 26 
4082 21 
4085 55 
4086 70 
4089 140 
4093 43 
4094 168 
4095 90 
4096 90 
4097 320 
4098 88 
4099 95 
4160 95 
4161 99 
4162 99 
4163 99 
4174 99 
4175 105 
4192 00 
4194 105 
4408 790 
4409 790 
4410 725 
4411 695 
4412 800 
4415 480 
4419 280 
4422 770 
4420 00 
4433 770 
4435 850 
4440 999 
4450 350 
4451 350 
4490 350 
4500 675 
4501 28 
4507 90 
4503 50 
4504 105 
4506 65 
4507 40 
4508 265 
4510 68 
4511 68 
4512 75 
4513 199 
4514 195 
4515 198 
4516 75 
4517 415 
4518 42 
4519 29 
4520 78 
4521 200 
4522 125 
4528 95 
4527 115 
4528 80 
4529 150 
4530 90 
4531 130 

4532 110 
4534 500 
4536 295 
4538 115 
4539 115 
4541 140 
4543 135 
4544 150 
4549 395 
4553 299 
4554 190 
4555 50 
4556 55 
4567 320 
4558 120 
4559 395 
4560 180 
4561 104 
4562 495 
4566 175 
4568 250 
4569 175 
4572 36 
4580 460 
4581 250 
4582 99 
4583 99 
4584 48 
4685 99 
4597, 330 
4598 290 
4599 595 
40097 88 
40098 193 
40100 215 
40101 130 
40102 180 
40103 175 
40104 95 
40105 115 
40106 75 
40107 60 
40108 450 
40109 100 
40110 300 
40114 240 
40161 194 

40163 90 
40174 65 
40175 00 
40181 220 
40182 90 
40192 90 
40193 99 
40194 90 
40257 195 

OPTO 
LS400C 265 
OCF71 120 
ORP12 98 
05961 85 
255777 45 

OPTO ELEC- 
TRONICS' 
LEDs with Clips 
TIL209 Red 13 
TIL211 Grn. 17 
TIL212 yet. 18 
TIL220 .2" Red 14 
2" Green, Yellow 
or Amber 18 

0.2" Bi colour 
Red/Green 65p 
Green/Yellow 78p 
0.2" Tri colour 
Red/Grecs/Yellowecp 
Square LEDs, Red, 
Green, Yellow 30 
Triangular LEDs 
Red 18 
Green or yellow 22 

LD271 Infra Red 45 
SPH2O5 Detector 91 
TIL32Infra Red 58 
TIL76 Detector 60 
TIL38 45 
711100 80 

BARGRAPH. Red 10 
segments 225 

ISOLATORS 
'1L74 55 
IL074 99 
11074 185 
TIL111/2/4 90 
TIL117 125 
4533 Photo 
Darlington 135 

7 Segment Displays 
TIL307 675 
TIL312.3" CA 105 
T1L313.3" CC 105 
TIL321 .5" CA 115 
TIL322.5" CC 115 
0L704.3" CC 99 
0L707.3" CA 99 
DL747.6" CA 180 
8" Orange CA 250 
FN0357 Red 120 
FND500 115 
.3" Green CA 150 
.6" Green CA 215 
.3"±1 Red CA 150 
3"±1 Green CA 150 

DVM178 1885 
LCD 3% Digits 596 
LCD 4 Digits 650 
LCD 6 Digits 750 I 

NEON with resistor, 
push fit. 250V 
mains. Round. 
Red or Amber 
Rectangunar, r gisingr. 
Green 

Red, Am3Op 

TIL139 170p 
Reflective Optical 
Switch 296P 

COMPUTER CORNER 
VIC 20 Micro Computer. Connects directly to a colour TV Still 
only 6165 
VIC Cassette Deck including a free 6 programme Cassette 138 
EPSON MX8OT 10" Tractor Feed, 9 x 9 matrix, 80 column, Speed 
80 CPS, Bi-directional, Centronics interface, Baud rate 110-9600 
(RS232) )315 
EPSON MX8OFT Has Friction feed & Tractor feed plus all the 
MX89's facilities )345 
EPSON MX8OFT2 Has high resolution Graphics option plus all the 
MXSOFT's facilities £390 
SOFTY -2 As reviewed in PE Sept. '81 by Dr A.A. Berk. The 
complete microprocessor development system for Engineers and 
beginners alike. New powerful instructions. Accepts any 24 pin 
5V single rail EPROM. Supplied fully built, tested. Enclosed in a 

black ABS case. Plug-in power supply included í169 
' TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes £33 

SPARE 'UV' Lamp bulb £9 
5V/5A Power Supply Ready -built & tested 125 
ABS CASE Attractive, Beige/Brown for Superboard, UK101 
NASCOM, or HOme brew 626 

I Extra 4K RAM 18 x 21141-300ní 695p 
C12 CASSETTES in library cases 40p 
WEMON Watford's own 4K Ultimate Monitor IC specially designed 
to produce the best from your Superboard, ÚK101 & Enhanced 
UK 101 Superboard. As reviewed by Dr A.A. Berk in Practical 
Electronics June 1981 115 

(p&p on most of the above items is extra) 

WATFORD'S UNIVERSAL MICRO 
EXPANSION SYSTEM 

Designed by Watford Electronics, this extremely versatile and economical 
Expansion System as published in E.T.I., starting from December 1961 issue, offers 
e low cost flexible expansion system for; 2X91, ÚK101, SUPERBOARD, Acorn 
ATOM. PET, TANGERINE. TRS80, VIC20, etc. 
The Motherboard (interfaces with the Computer) has capability to accept up to five 
daughter Cards and can be paralleled for even more daughter cards. 
All PC Boards are of Computer grade and are supplied in Kit form. 
Just look at the Expansion possibilities: 
MOTHERBOARD: Accepts up to five Daughter Cards. Full Kit. 636.60 
SOUND CARD - Utilising up to three AY -3-8910 sound chips. (One supplied with 
Kit/. Fun Kit- (24.96 
PIO Card - Using two 6520 PIA chips, this Board offers centronics parallel printer 
driver, digital to analogue converter & a host of other output facilities. Full Kit:.. 226.96 
PROM Programmer - This simple but extremely useful card can blow 2716 or 2732 
single rail EPROMS. Full Kit: 218.96 
PROM Card - P.C.B. cards for housing four 2716 or two 2732 EPROMS. 
For4 o 2716 Full Kit: 211.95 
For 2 x 2732 Full Kit: 211.76 
RAM Card - BK RAM card. Accepts 16 x 2114 chips. Supplied fully populated. 
Full Kit. 229.50 
Coming soon: Speech Card, Disc Interface Card; 32K Dynamic RAM Card: High 
Resolution colour graphics Card, 
IN.8. PCBs maybe bought separately/ 

WATFORD'S BOOKSHOP CORNER 

Texas TTL Data Book (Revised Edition) 850p 
TTL Cook -Book 930p 
European CMOS DataBook (Comprehensive) 795p 
CMOS Cook -Book 895p, 
Illustrating BASIC 440p 
A Bit of BASIC 540p 
Advanced BASIC 840p 
BASIC Computer Games 590p 
More BASIC Computer Games 590p 
Some Common BASIC Programs 1150p 
Practical BASICAL Programs 1250p 
6502 Software Design 910p 
6502 Application Book 1020p 
Programming the 6502 (C202) 1100p I 

Programming & Interfacing the 6502 1120p 
6502 Assembly Language Programming 1300p I 
6809 Assembly Language Programming 1350p 
zPractical Intro to PASCAL 550p 
Using CP/M: A self teaching guide 960p 
Z80 Microcomputer Handbook 840p 
8080/Z80 Assembly Lang. Techniques 925p 
Programming the Z80 (C280) 1250p 
280 Assembly Language Programming 1300p 
Intro to TRS-80 Graphics 840p 
TAS80 BASIC -A sett teaching guide 840p 
PET &the IEEE 488 Bus(GP1B) 1350p 
PET Graphics 1200p 
PET/CBM Personal Computer Guide 1200p 
PET Revealed 1000p 
Library of PET Subroutines 1000p i 

Apple II Users' Guide 1250p 
I 

Programming in PASCAL (revised) 900p 
CRT Controller Handbook 650p 
CP/M Handbook with MP/M 1200n I 

Microprocessor Interfacing Technique 1350p 
S100 & Other Micro Buses 3E 750p 
Writing Interactive Compiler 750p 
Getting Acquainted with your 2X81 500p 
Mastering Machine Code on your ZX81 600p 
2X81 Companion 8009 
2X81 Pocket Book 650p 

32 BASIC Programs for the PET Computer 1350p ' 

VIC Revealed 1000p 

Please add 55p P&P charge on books 

No VAT on books 

CUSTOMER: How can WATFORD sell full spec 
devices so cheaply? 
WATFORD: It's simple. By bulk buying (direct from 
manufacturers where possible), low overheads and 
smeller margins which give us an edge over our 
competitors. I 
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SWITCHES TOGGLE: 2A. 250V. SPST 33p DPDT Up 
SUB-MIN TOGGLE SPST on/off 54p SPOT c/over 60p SPOT centre Off 85p SPOT biased both ways 105p DPDT 6 tags 75p DPDT centreoff 88p DPDT biased both ways 145p DPDT 3 positions on/on/on 185p 3-pote2way 205p 
SUDE 250V: DPDT 1A 14p DPDT 1 Ac/off 15p DPDT 1/2A 13p 
PUSHBUTTON 6A with 10mm Button SPOT latching 99p DPDT latching 145p SPOT moment Wp DPDT moment 145p 
Mini Non Locking Push to Make t5p Push to Break 25p 
OtL PLUGS 14pin 4Ap 16pln 49p 24pin 88p 40pin 250p 

OIL SWITCHES 
(SPST) 4 way 70p; 6 way 85p; Sway90p: lOwayHSp. (SPOT) 4 way 190p. 
ROTARY SWtTCHES: (Adjustable Stop type) 1 pole/2 to 12 way; 2p/2to6 way; 3pOle/2to 4 way; 4p/2to 3 way 45p 
ROTARY: Mams DP 250V 4 Amp on/off 5Sp 
ROTARY: (Mak-a-switch) Make a multiway switch. Shafting as- sembly has adjustable stop. Accom- modates up to 6 wafers (max. 6 pole/IZ way ^ DP switch). Mechanism only 90p 
WAFERS: (mak^before break) to fit the above switch mechanism, t pole/12 way: 2 pole/Sway; 3 pole/4 way; 4 pole/3 way; 6p/2 way 56p Mams DP 4A Switch to fit 45p Spacers 4p. Screen 6p 
ROCKER: 5A/250VSPST 2Sp ROCKER. 10A/250V SPDT 38p ROCKER: t0A/250V DPDTc/off 95p ROCKER: 10A/250V DPST with neon 85p 

JUMPER LEADS (Ribbon Cable Assembly) igth 14 pin 16 pin 24 pin 40 pin 
24 inches 14Bp 166p 240p 380p 

Double ended DIP Jumper 6 inches 186p 205p 300p 465p 
12 inches 198p 215p 315p 490p 
24 inches 21 Op 236p 345p 540p 
36 inches 230p 250 375p 595p 
AMPHENOL IEEE (24 way) 576p PLUGS Centronic parallel 136 way) 5B0p 

VEROBOARD O.lin 
clad plain 21/2 x 3V«" 73p 52p 2^? x 5 e3p 344 * 344 83 p 

33/4 X 5- 95p 79p 33'4 X 17' 326p 2lip 4^4 x 17 42Gp Pkt of 100 pins 50p Spot face cutter 118p Pin insertion tool 162p 
VERO WIRING PEN Sfxjol 31 Op Spare Spool 75p Combs 6p 
FERRIC CHLORIDE 1 lb bag Anhydrous 195p + 50p P8tP 

VO Board 150p DIP Board 330p Vero Strip 144p 
PROTO DECs Veroblock SDec 375p 350p Eurobreadboard 520p Bimboard 1 Superstnp SS2 785p 13S0p 

DALOETCH RESIST PEN 
+ Spare tip 90p 
ULTRASONIC TRANSDUCER AOKHr 39Sp pr 

COPPER CLAD 
Fibre Single glass sided 6' x 6 90p 6 x 12 150p 

BOARDS 
Double- $ r b p sided 9.5" x 8.1 I10p 95p 195p 

DIL SOCKETS (TEXAS) Low Prof. 
Spin 8p 14pm lOp 16pm 10p 18pin 16p 20pin 22p 22pin 25p 24pin 25p 2Bpin 28 p 36pm 40 pin 30p 

Wire Wrap 25p 35p 
42p 52p 60 p 70p 70p 80 p 109p 99p 

TUBS  CONNECTORS; (Double type) .1 .156 
2 x 15 way - 140p 2x18 way 1 B0p 145p 2x22 way 199p 200p 2x23 way 210p — 2 x 25 way 225p 220p 2 * 30 way 245p — 2x36 way 295p 2 x 40 way 315p 2x43 way 395p — 2x75 way 550p — 

D CONNECTORS (Cannon type) Pins Plugs Sockets Covers 9 way 90p 110p lOOp t5wav I30p 160p 98p 25wav 160p 210p SSis 37 way 250p 3S0p 135p 

TRANSFORMERS: prim 24ov 6-0-6V; 9-0-9V; 12-0-12V 100mA 98p peb mounting. Miniature, Split Bobbin 3VA; 2x6V-0-25A; 2x9V-0.15A; 2x12V 0.12A; 2x15V-0.1A 200p 6VA: 2x6V-0.5A; 2x9V-0.3A; 2x12V-0.25A; 2X15V-0.2A 270p Standard Split Bobbin type: 
6VA; 2x6V-0.5A; 2x9V-0.4A; 2xl2V-0.3A; 2x15V-0.25A 220p 12VA; 2x4.5V-1.3A; 2x6V-1A; 2x9V-0 6A; 2*12V-0,5A; 2x15V-0-4A; 2x20V-0.3A 295p 135p p&pt 
24VA; 2x6 V-1,5A; 2x9V-1.2A; 2x12V-1A; 2x15V-0.8A; 2x20V-0.6A 330p (60p p&pl 50VA: 2x6V-4A; 2x9V-2-5A; 2x12V-2A; 2x15V- 1.5A; 2x20V-1.2A: 2x25V-1A; 2x30V-0-8A 440p (60p p£fpt 100VA: 2x12V 4A; 2x15V-3A; 2x20V-2.5A: 2x25V-2A,' 2x30V-1.5A; 2x50V1A 920p {75p p&p charge to be added over and above our normal postal charge). 
CMOS 4000 14 4073 20 4001 14 4075 20 
4002 14 4076 50 4006 66 4077 26 4007 18 4078 26 4008 62 4081 26 4009 35 4082 21 
4010 40 4085 65 4011 15 4086 70 4012 18 4089 140 
4013 34 4093 43 4014 75 4094 168 4015 66 4095 90 4016 32 4096 90 4017 48 4097 320 4018 68 4098 88 4019 42 4099 95 4020 61 4160 96 4021 70 4161 99 4022 66 4162 99 4023 20 4163 99 4024 45 4174 99 4025 19 4175 106 4026 130 4192 00 4027 38 4194 105 4028 58 4408 790 4029 77 4409 790 4030 50 4410 725 4031 170 4411 696 4032 125 4412 800 4033 165 4415 480 4034 195 4419 280 4035 95 4422 770 4036 275 4428 00 4037 115 4433 770 4038 110 4435 850 4039 290 4440 999 4040 59 4450 350 4041 78 4451 350 4042 60 4490 350 4043 70 4500 675 4044 65 4501 28 4045 170 4502 90 4046 75 4503 50 4047 75 4504 106 4048 55 4506 65 4049 30 4507 40 4050 30 4508 265 4051 78 4510 68 4052 78 4511 68 4053 78 4512 75 4054 125 4513 199 4055 125 4514 195 4056 120 4515 198 4057 1915 4516 75 4059 480 4517 416 4060 90 4518 42 4061 1225 4519 29 4062 995 4520 78 4063 99 4521 200 4066 36 4522 125 4067 399 4526 95 4068 22 4527 115 4069 20 4528 80 4070 28 4529 150 4071 20 4530 90 4072 20 4531 130 

4532 110 4534 500 
4536 295 4538 115 4539 115 4541 140 4543 135 4544 150 4549 395 
4553 299 4554 190 4555 50 4556 55 4557 320 4558 120 4559 395 4550 180 
4561 104 4562 495 4566 175 4568 250 4569 175 4572 36 4580 460 4581 250 4582 99 4583 99 4584 48 4585 99 4597. 330 4598 290 4599 595 40097 88 40098 193 40100 215 40101 130 40102 180 40103 175 40104 95 40106 115 40106 75 40107 60 40108 450 40109 100 40110 300 40114 240 
40161 194 40163 90 40174 65 40175 00 40181 220 40182 90 40192 90 40193 99 40134 90 40257 195 

Soldercon Pins 100 pins 70p 500 pins 325p 

PLUGS Er SOCKETS 
IDC HEADERS (Speed-block type) 

2 x 5 way 2 x 8 way 2 a 10 way 2 x 13 way 2 x 17wav 2 x 20 way 2 x 25 way 2 x 60 way 

.IDC Header PCB Plug with Free Strt, Angt Latch Sokt. pins pins 90p 85p 60p 65p 130p 110p 70p 78p 145p 125p BOp 90p 175p 150p 95p llOp 205p 160p 110p 135p 220p 190p 125p 150p 235p 200p 150p 175p 230p 200p 220p 

EURO CONNECTORS Rt. t 
Plug Sockt Plug 

DIN416183t way 180p 195p DIN41612 2 x 32 way 295p 350p 390p DIN41612 3 x 32 way 388p 425p 470p 

RIBBON CABLE Grey Color price/ft 10 way 12p 16 way 18p 20 way 35p 24 way 35p 34 way 48p 40 way 55 p 50 way 65p 

DIL PLUG Headers) Solder IDC 44 p 99p 49p 105p 88p 178p 250p 255p 

14 pin 16 pin 24 pin 40 pin 

ZERO INSERTION FORCE DIL SOCKETS 24wav650p 28 way 820p: 40 way 975p 

VOLTAGE REGULATORS 
1A T03 metal case ve 5V 7805 145p 7905 22 Op 

12V 7812 145p 7912 220p 
15V 7815 145p 7915 22 Op 
18V 7818 145p 

1A TO220 PlasTic Casing 5V 7805 45p 7905 55p 
12V 7812 BOp 7908 70p 
15V 7815 BOp 7912 55p 
18V 7818 50p 7916 55p 
24V 7824 50p 7918 55p 7924 70p 
100mA T092 Plastic Casing 5V 78L05 30p 79L05 60p 6V 78162 30p BV 7BL82 3Op 12V 78L12 30p 79L12 60p 15V 78L15 3 Op 79L15 60p 

OPTO ELEC- 
TRONICS LEDi with Clips TtL209 Red 13 TIL211 Grn. 17 1*11212 Yel. 18 T1L220 ,2" Red 14 .2" Green, Yellow or Amber 18 
0.2" 01 colour Red/Green 65p Green/Yellow 78p 0.2" Tricolour Red / Green/Veiiow85p Square LEDs, Red, Green, Yellow 30 Triangular LEDs Red 18 Green or yellow 22 
LD271 Infra Red 46 SFH205 Delecto 91 TIL32 Infra Red 58 TIL78 Detector 60 TIL38 45 TIL100 BO BARGRAPH. Red 10 segments 225 

ISOLATORS •1174 55 ■ILD74 99 tL074 185 TIL111/2/4 90 TIL 117 125 4N33 Photo Darlington 135 
7 Segment Oieptays TI1307 675 TIL312 3" CA 105 TIL313.3 CC 105 TIL321 .5" CA 115 TIL322 -5" CC 115 OL704.3- CC 99 DL707.3" CA 99 DL747 .6" CA 180 
,8" Orange CA 250 FND357 Red 120 FND500 115 
.3" GreenC A 150 
.6' Green CA 215 
.3"±1 Red CA 150 
3"±1 Green CA 150 Dvwne 1885 
LCD 3% Digits 695 LCD 4 Digits 660 LCD 6 Digits 750 

CA3085 95p LM300H 170p LM304H 170p LM305H 140p LM309K LM317K 350p LM317KP 99p LM317H 280p LM317T 125p LM323K 5O0p LIVU20IV zwp LM326N 240 p 
LM723 35p TAA550 50p TBA625B TDA1412 ISOp 78H05 ^ 5V/5A 550p 78HG + 5V to •f25V 5A 599p 
79HG-2.25V to 24V 5A 785p 

NEON with resistor, push fit. 250V mains. Round. Red or Arnber 
OPTO LS400C 256 OCP71 120 ORP12 88 ORPei 88 2N5777 46 

gixing Red. Green 
TIL) 39 Reflective Switch 

Amber, 30 p 
170p Optical 296p 

25 way D CONNECTORS Plug Socket PCB Pins 200p 245p RT. angle 210p 275p 
We stock many more Plugs, Sockets and Jumper Leads 

25waY D'CONNECTOR Jumper Lead Cable Assembly 18" long. Single End. Male 18" long. Single End. Female 36" long. Double Ended. M/M 36" long. Double Ended, F/F 36" long, Double Ended, M/F 

660p 870p 1326p 1315p 1275p 

ANTEX SOLDERING IRON C-15W 420p: CXI 7W 430p. CCN-15W 440p; CX25W 445p 
Spare tips, assorted sizes 80p Spare Elements 210p I ron sta nd with sponge 1 

PANEL 
METERS FSD 60x46x35mm 0-50(iA O-IOOuA 0-500HA 0- 1mA 0-5mA 0- 10mA 0-50mA 0-IOOmA 0-500mA 0-1A 0-2A 0 25V 0-50V AC 0-300V AC "S" -VU" 495p each 
CRYSTALS 32.768KH2 100KHZ 200KHz 455KH? 1MHz 1.008M 1.28MHz 1.6MHz 1.8MHz 
1.8432M 2.0MHz 2.4576M 3.278M 3.5794M 3.6864M 4.0MHz 4,032MHz 4.80MHz 4.194304M 4.433619M S.OMHz 5.185MHz 5.24288M 6.144MHZ 6.5536MHz 
7.168MHz 7.68MHz S.OMHz 8.86723M 9.00MHz lO.OMMz 10.24MHz 1U.7 12.0MHz 14.31814M 16.0MHz 18.0MMz 18.432M 19.968MHz 24.0MHz 26.69M 27.648M 27 145M 38.66667M 48.0MHz 100,0MHz T16.0MHZ 

COMPUTER CORNER 
• VIC 20 Micro Computer. Connects directly to a colour TV. Still 

only ,.       £165 • VIC Cassette Deck including a free 6 programme Cassette .... £38 
• EPSON MX80T 10" Tractor Feed, 9x9 matrix, 80 column. Speed 

80 CPS, Bi-directional, Centronics interface, Baud rate 110-9600 
(RS232) £315 

• EPSON MX80FT Has Friction feed & Tractor feed plus all the 
MX89'sfacilities.    ■ £345 

• EPSON MX80FT2 Has high resolution Graphics option plus all the 
MXSOFT's facilities  £390 

• SOFTY-2 As reviewed in PE Sept. '81 by Dr A.A. Berk. The complete microprocessor development system for Engineers and 
beginners alike. New powerful instructions. Accepts any 24 pin 
5V single rail EPROM. Supplied fully built, tested. Enclosed in a black ABS case. Plug-in power supply included . £169 

• TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes.. £33 
• SPARE W Lamp bulb  . . £9 
• 5V/5A Power Supply Ready-built & tested £25 
• ABS CASE Attractive, Beige/Brown for Superboard. UK101 

NASCOM, or HOme brew     £26 
• Extra 4K RAM 18 x 2l14L-300n| 695p 
• C12 CASSETTES in library cases  40p 
• WEMON Watford's own 4K Ultimate Monitor IC specially designed 

to produce the best from your Superboard, UK101 & Enhanced 
UK 101 Superboard. As reviewed by Dr A.A. Berk in Practical Electronics June 1981 £15 

(p&p on most of the above items is extra) 

WATFORD'S UNIVERSAL MICRO 
EXPANSION SYSTEM 

Designed by Watford Electronics, this extremely versatile and economical Expansion System as published in E.T.L, starting from December 1981 issue, offers a low cost flexible expansion system for; ZX81. UK101, SUPERBOARD, Acorn ATOM, PET, TANGERINE, TRS80. VIC 20. etc. The Motherboard (interfaces with the Computer) has capability to accept up to five . daughter Cards and can be paralleled for even more daughter cards. AD PC Boards are of Compute' grade and are supplied in Kit form Just look at the Expansion possibtlities: MOTHERBOARD: Accepts up to five Daughter Cards. Full Kit;  £36.50) SOUND CARD — Utilising up to three AY.3-8910 sound chips. fOne Supplied with Kit). Full Kit;      £24.95 PlD Card Using two 6520 PIA chips, this Board offers Centronics parallel printer driver, digital to analogue convener & a host of other output facilities. Full Kit: . €25.95 PROM Programmer — This simple but extremely useful card can blow 2716 or 2732 single rail EPRDMS. Full Kit;     . ....   £19.96 PROM Ca'd — P.C.B. cards for housing four 2716 or two 2732 EPROMS Fpr 4 x 2716 Full Kit: £11.95 Fpr2 x 2732 Full Kit; , .... £11.75 RAM Card — 8K RAM ca'd. Accepts 16 x 2114 chips. Supplied fully populated, Full Kit;  £28.80 Coming soon: Speech Card, Disc Interface Card; 32K Dynamic RAM Card; High Rasolutlon colour graphics Card. (N.B. PCBsmay be bought separately) 

RELAYS REED, Encapsulated, Single 5W Normally Open, 200mA, DC. RL12 700S! 6 V to 9 V RL13 iKi) 9V to 12V RL14 1K7S) 12V to 18V RL15 3KI! 18V to 30V 
Single Pole. Change Over RL16 IKil 4V to 10V RL17 1K11 9V to 12V 
Double Pole, Normally Open RL18 3500 9Vto 12V 

Pole. 50V 
120p 120p 120p 135p 
295p 295p 
200p 

Mintature, enclosed, PCB mount. Our R16 series S.p-C.o. RL6-91 17011 coil. 7V5 to 12V DC; 380V/6AAC: 1300VA/50W 210p D.P.C.O. 4311 coil. 4V2-7V DC; 250V AC; 5A; 1100VA/150W 218p R16-111 170U coil, 8V-14V; 250V AC 5A 220p RL6-114 740(1 coil, 17V5-29V 250V 5A AC. 222p 
CONTINENTAL Cradle Type Relays Miniature Plug-in relays, 110V DC; 12V AC 2A/DC: 2.5A AC 30 W/100V A 2 pole c/over 185U; 6V-18V RL201 180p 2 pole c/over 13V to 36V; 700(1, RL202 180p 4 pole c/over 9V to 18V, 18511. RL211 220p High Power "Heavy Duty" PCB Mounting. C'adle type S.P.C.O. Power Gain 1:8000 380V AC/16A; 3.5K VA. 8 to 19V; 190M 295p 
PIEZO TRANSDUCERS 
Type PB 2720 75p 
BUZZERS, miniature, solid-state 6V: 9V & 12V 70p 
LOUDSPEAKERS " Miniature, 0.3W, 811- 2ki. 3 'Atn. 2 Viin, Sin 80p 2l/^in 40(1, 64(! or 8011 80p 

GAS b SMOKE DETECTORS For the detection of combustible and Toxic Gases like; Propane, Butane, Methane. Ammonia. Carbon Monoxide. Sulphur and Organic solvents vapours like Alcohol, Benzene, etc. ideal for use in Boats. Caravans etc. Type; TGS812& 813 525p Socket fc above «p 

, ASTEC UHF MODULATORS Standard 6MHz IfflOp Wideband 8M H z 425p 
ETl Autoranging Digital Capacitance Meter. All pads available, 

WATFORD'S BOOKSHOP CORNER 
Texas TTL Data Book (Revised Edition) 850p 
TTL Cook-Book 930p European CMOS DataBook (Comprehensive) 795p 
CMOS Cook-Book 895pl 
Illustrating BASIC 440p 
A Bit of BASIC 540p 
Advanced BASIC 840p 
BASIC Computer Games 590p 
More BASIC Computer Games 590p 
Some Common BASIC Programs 1150p Practical BASICAL Programs 1250p 6502 Software Design 91 Op 6502 Application Book 1020p 
Programming the 6502 (C202) ' lOOp 
Programming & Interfacing the 6502 1120p 
6502 Assembly Language Programming 1300p 
6809 Assembly Language Programming 1350p 
zPracticat Intro to PASCAL 550p 
Using CP/M; A self teaching guide 950p 
Z80 Microcomputer Handbook 840p 8080/280 Assembly Lang. Techniques 925p 
Programming the Z80 (C280I 1250p 
280 Assembly Language Programming 1300p Intro to TRS-80 Graphics 840p 
TRS80 BASIC - A self teaching guide 840p PET & the IEEE 488 Bus (GP1BI 1350pj 
PET Graphics 1200p PET/CBM Personal Computer Guide 1200p 
PET Revealed lOOOp 
LibraryofPETSubroutines 10OOp 
Apple It Users' Guide 1250p | 
Programming in PASCAL (revised) 900p 
CRT Controller Handbook 650p 
CP/M Handbook with MP/M 1200d Microprocessor Interfacing Technique ... .. 13S0p 
SI 00 & Other Micro Buses 3E 750p 
Writing interactive Compiler 750p 
Getting Acquainted with your ZX81 500p 
Mastering Machine Code on your ZX81 600p 
2X81 Companion 800p 
2X81 Pocket Book 650p 32 BASIC Programs for the PET Computer 1350p 

VIC Revealed 1000p 
Please add 55p P&P charge on books 

No VAT on books 

CUSTOMER; How can WATFORD sell full spec 
devices so cheaply? 
WATFORD; It's simple. By bulk buying (direct from 
manufacturers where possible), low overheads and 
smaller margins which give us an edge over our 
competitors. 
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Sinclair ZX81 Personal Comp 
the heart of a system 
that grows with you. 
1980 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16 -times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro -processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM -the'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

New BASIC manual 
Every ZX81 comes with a comprehensive snecially written 
manual -a complete course in BAST' 
first principles to complex progi. 

Kit: 
£49.95 
Higher specification, lower price - 
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80' 

New, improved specification 
Z80A micro -processor - new 

faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

Unique 'one -touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single -key entry. 

Unique syntax -check and report 
codes identify programming errors 
immediately. 

Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

Graph -drawing and animated - 
display facilities. 

Multi -dimensional string and 
numerical arrays. 

Up to 26 FOR/NEXT loops. 
Randomise function - useful for 

games as well as serious applications. 
Cassette LOAD and SAVE with 

named programs. 
1K -byte RAM expandable to 16K 

bytes with Sinclair RAM pack. 
Able to drive the new Sinclair 

printer. 
Advanced 4 -chip design: r. 1... 

processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZXEr' " lists. 

Built: 
£69.95 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) -a few hours' 
work with a fine -tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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Sinclair ZX8I Personal Comp 

the heart of a system 

that grows with you. 

1980 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the SinclairZXSI is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 

New BASIC manual 

Kh: 

£49.3 

Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Higher specification, lower price - 
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZXSO1 

jryZXBI comes wilh acomprehensivo. sneriallv written 
nual - a complete course in BAS|; '■ ■■11 
t principles to complex prom 

New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated- 
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer, 
• Advanced 4-chip design: rii:. ;) 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZXE0 hips 

i 
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Built: 

£69. 

95 

Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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uter- 

16k- byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 

Sinclair 
ZX81 
6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: (0276) 66104 & 21282. 

Available now. 
the ZX Printer 
for only £49.95 
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha - 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings -particularly 

useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

How to order your ZX81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no -stamp - 
needed coupon below. You can pay 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14 -day money -back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

rTo: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR. rder 
Oty Item Code Item price 

£ 
Total 

£ 
Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready -assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 89.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 
16K -BYTE RAM pack. 18 49.95 
Sinclair ZX Printer. 27 49.95 
BK BASIC ROM to tit ZX80. 17 19.95 
Post and Packing. 2.95 

Please tick if you require a VAT receipt TOTAL £ 
`I enclose a cheque/postal order payable to Sinclair Research Ltd, for £ 
'Please charge to my Access/Barclaycard)/Trustcard account no. 

'Please delete/complete as applicable. _ ._ 
_ 
_..._,__..l I I 1 1 L _ .1_ _.. . _..J ......_. _..L_LJ 

Please print. 

Name: Mr/Mrs/Miss ___L í! i I L L L I I J J. L l L 
Address.; L 1 t i_I ' _A 1 L.1_1 i J L 1 1 L_I_ I I I 

A_ I ;1 i Í 1 1_ 1 LL i 11 1 1 LFREEPOST - no stamp needed. Offer applies to UK only. ETI 051 
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l6K-byte RAM 

pack for massive 

add-on memory. 

Designed as a complete module to 
fit your Sinclair ZX80 orZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 

ZX8I 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 66104 & 21282. 

Available now- 

the ZX Printer 

for only £49.^ 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 

useful when writing crediting 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well, A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

How to order your ZX81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 

n 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GUI 5 3BR. Order 
Oty Item Code Item price 

£ 
Total 

' 
Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor 12 49.99 
Ready-assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor 11 69.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10 8.95 
16K-BYTE RAM pack. 18 49.95 
Sinclair ZX Printer. 27 49.95 
8K BASIC ROM to fit ZX80 17 19.95 
Post and Packing. 2.95 

□ Please tick if you require a VAT receipt TOTAL £, . 
*1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £.. 
'Please charge to my Access/Barclaycard/Trustcard account no. 

•Please delete/complete as applicable, t _l , I [ i {_ j 1 _ J J ..LA 

Name: Mr/Mrs/Miss 
Address:- 1, .L^L 

.1.. 1 
_1 L 

Please print. 
-.1 a i J 
.  J ^ L I 

.bj*. 
FREEPOST no stamp needed. Offer applies to UK only. eti os j 
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Ra id Tel: 0206 36412 
Hill Farm Industrial Estate 

EIectronics EssexBoxte 

,Colchester 
Essex C04 5RD 

CAPACITORS 

Polyester. Radial Leads. 250V 280 type. 
001,0.015,0.022, 0.033, 6p; 0.047, 0068, 0.1, 7p; 
0.15, 0.22, 9p; 0.33, 0.47, 13p; 0.68, 20p; 1/723p. 

Electrolytic Radial or Axial leads. 
0.47/63V, 1/63V, 2 2/61V, 4.7/61V, 10/25V, 7p; 
22/29V, 47/25V, 8p; 100/25V, 9p; 220,,25V, 14p; 
470/25V, 22p; 11100/25V, 30p, 

Polyester. Siemens PCB. 
in, 2n2, 3n3, 4x7, 600, 111e, 15n, 7p; 22n, 33n, 47n, 68n, Bp 
1011n, 9p; 150e, 11p; 220n, 13p; 330e, 20p; 470n, 26p; 
680n, 29p; 1u, 33p; 2u2, 50p. 

Tantalum bead 
0.1,0-22,11.33, 0.47, 10% 15V 12p; 2.2, 4 10@ 
25V, 20p; 15/16V 30p; 22/16V, 27p; 11/16V, 45p; 
47/6V, 27p; 47, 16V, 70p; 68/ 6V, 40p; 100'10V, 90p. 

Ceramic. 22p -0-01u. 50V. 3p each. 
*Mullard Miniature ceramic plate. 
*1 8pF to 100pF. 6p each. 
Polystyrene. 5% tolerance. 
10p -1000p 6p. 1500-4700p 8p. 6800-0.012 10p. 
Trimmers. Mullard 808 Series. 
2-10pF 22p. 2-22pF 30p. 5.5-65pF 35p. 

CABLES 

20 metre pack single core 
difneciing cable, ten 
ferent colours 

Speaker cable 
Standard screened 
1 wln screened 
2 SA I core males 
10 way ribbon 

211 way ribbon 

65p 
lop/m 
16p.'m 
24p/m 
23p/m 
65p/m 

120p/m 

OPTO SPECIAL! 
Special pack Containing thirty Smm LEDs. 
Ten red, ten green, ten yellow - 
Our normal price is 320p 
SpecialOffer price just 250p! 
Offer expires 30th April 82. 
('lease note these are top quality grade 1 

devices. 

COMPONENT KITS 
An ideal opportunity for the beginner or the experienced 
constructor to obtain a wide range of components at 
reduced prices. 

W 5% Resistor Kit Contains 10 of each value from 
4.7S2to 1M (650 resistors) 480p. 

Ceramic Capacitor Kit. Contains 5 of each value from 
22p to 0.01 (135 caps. ) 370p. 

Polyester Capacitor Kit. Contains 5 of each value from 
0.01 to loF (65 caps.) 575p each. 

Preset Kit. Contains 5 of each hor. Value from 
10052 to 1M (total 65 presets). 425p each. 

Nut and Bolt Kit- Total 300 items. 140p. 
25 6ßA'/"bolts 25 4BA'/"bolts 
25 6BA %" bolts 25 4BA'/:"bolts 
50 6BA nuts 50 6BA nuts 
50 6BA washers 50 6BA washers 

POTENTIOMETERS 

Rotary. Carbon track Log 
or Lin 1K -2M2. 
Single 32p. Stereo85p 
Single switched 80p 
Slide 611mm travel single 
Log or L. in 5K -500K. 63p. 
Preset. Submin horiz. 
100M -1M. 7p each. 

i 

PP1 Battery clips 
Red or black crocodile clips 
Black pointer control knob 
Pair Ultrasonics 
*6X' Electronic buzzer 
* 12V Electronic boozer 
* Pß2720 Piety transducer 
1018 transistor socket 
h4eim 64 ohm speaker 
641-om 8 ohm speaker 

6p 
6p 

15p 
350p 

60p 
65p 
75p 
15p 
70p 
lop 

1N:LSr1iq3 nemon 
Alfas PCB transfer sheets - please 
state type (e.g. OIL pads etc. ) 45p 
Dalo etch resist pen 100p 
Fibre glass board 3 75" x 8" 75p 
Ferric Chloride 250m1 bottle 100p 

BRIDGE RECTIFIERS 

lA 50V 22 
lA 400V 35 
2A 200V 40 
2A 400V 45 
6A 100V 80 
6A 400V 95 
VM18 DIL 
0.9A 2000 50 

18 (IM 240 
18.432M 220 
19.968M 300 
38.6667M 320 
48 OM 220 
116M 300 

SOCKETS 

*8 pin 7p 
*14 pin 9p 
*16 pin top 
'18 pin 15p 
2())/in 18p 
22 pin lop 
24 pin 22p 
28 mn 26p 
40 pin 32p 
Soldercon pins 

600/100 

* Verobloc 350p. 
Size 0.1 matrix 

2 5 0 1" 22p 
2.5 x 3 75" 75p 
2 5 x S" 85p 
3.75 x 5" 95p 

VQ Board 160p 

Veropi ne per 100 
Single sided 50p 
Double sided 60p 
Spot face cutter 105p 

DIODES 

13Y127 12 *194001 3 
OA47 10 194002 5 

OA90 8 194006 7 
OA91 7 1154007 7 

OA200 8 195401 15 
OA202 8 195404 16 
19914 4 195406 17 
* 194148 2 4(01n,W zen. 6p 
* 13ZX61 Series zeners. 
* 1-3W 4V7 :39V 15p each. 

TRANS- 
ISTORS ßC157 10 ßC550 10 111 X84 25 TIP 10 45 * ZTX107 

BC158 10 00070 18 BFX85 25 TIP3f1A 40 *ZTX108 
A0125 35 * ßC159 8 B0971 18 BFX86 28 TI7'31111 50 ZTX1119 
A0126 25 130160 45 00Y72 18 BFx87 25 TIP3110 60 71X300 
A0127 25 BC1680 10 1313115 80 BF X.88 25 IIP41A 45 ZTX301 
*A0128 20 ßC1691/ 10 1101D 35 BF Y50 23 T II' 11B 45 /TX402 
A0176 25 1117170 8 130132 35 BFY51 23 IIP31C 55 7TX304 
AC187 22 130171 10 ßD111 50 BFY52 23 IP 12A 45 /IX441 
A(-188 22 151/172 8 00115 50 131 Y53 32 LIP 1213 55 /1X500 
AD142 120 ßC177 18 00116 30 114 955 32 11f'i2C 60 /1715111 
AD149 80 ß0178 18 B0117 30 134 956 32 TIP43A SO /105112 
AD161 40 BC179 18 BOl 18 30 I1RY39 40 TIP4iC 75 71-0(5113 
AD162 40 BC182 10 1314139 35 BS X20 20 TIP34A 60 ZTX5(14 
AI 124 60 * BC182L 8 8014(1 35 115X29 35 111'34C 85 29697 
AF126 50 80183 10 (30204 110 13SY95A 25 TIPiSA 160 2N698 
AF 139 40 001831 10 130206 110 11U2f15 160 T11'4SC 180 29706A 
Al. 186 70 130184 10 130222 85 11U216 200 11P 46A 170 297f18 
AI239 75 *BC104L 7 0F180 35 110208 170 11f'36C 195 29918 
B0107 10 0(7212 10 13F102 35 M12955 99 11P41A 60 291132 
*33(7108 9 7302121. 10 131 1114 25 MII 340 50 I11'42A 60 291614 
13C1088 12 130213 10 151185 25 M I I 5211 65 II1'120 90 2612218A 
BC108C 12 BC213L 10 111194 12 M F 521 95 T1P121 90 292219A 
*ßC109 9 13Ç214 10 BF 195 12 MIF3(155 70 111'122 90 2N2221A 
ßC1090 12 *1302141_ 8 BF 196 12 MPI 1112 40 I1P141 120 2922229 
B0114 22 ßC237 8 BF 197 12 MI'f1114 40 111'142 120 292368 
ßC115 22 B(7238 14 13I 198 10 MI'SAI15 22 11P147 120 2N2369 
BC117 22 B(7308 15 131199 18 MI'SAf6 25 TI1'2955 60 292484 

f3C119 35 
110327 14 
BC328 14 

1312(1(1 30 
*131 2441118 

MI'SA12 
MI'SASS 

30 
30 

I Il' 4(155 

11541 
55 
40 

292646 
292904 

BC137 40 ßC347 14 BF 245 30 MPSA56 30 11544 45 292904A 
7301 39 40 13C338 14 73F25611 45 MI'5U05 55 11541 45 2929115 
130140 30 110477 30 111257 32 MI'SU06 55 11S90 30 29290SA 
110141 30 330478 30 111258 25 MPSl15S 60 T I S'1l 30 292906 
i40142 25 13(7479 30 

)130517 
BF 159 35 MPSU56 60 * VN10KM 2929(6A 

80141 25 40 BF 117 40 111'29 35 45 292917 
BC147 8 *B0547 7 ß1040 23 711'29A 40 VN46A1 75 2929117A 
110140 8 B0548 10 BF 080 25 TIP298 55 VN66A1 85 2N2926 
80149 9 80549 10 BE X29 25 II'29C 60 VN88AF 95 293(153 

LINEAR 
*7(19 25 
*741 14 
748 35 
AY -3-1270 840 
AY -3-8910 700 
* AY -:3-8912 

625 
CA3046 60 
CA3080 65 
CA3089 215 
CA3090AQ 375 
CA3130E 90 
CA3140E 45 
CA3160E 100 
CA3161E 140 

CA3189E 290 *IM380 
IC37106 790 *1M381 
101.80 18 320 LM182 
ICM7555 80 *I M 386 
*1 F351 45 LM387 
LF353 85 1 M19 
LF356 90 
1-M10 395 * LM711') 
*1_M401A 25 1 M71 
LM311 70 LM 725 
LM318 120 1M713 
* LM324 40 *117.4741 

L M339 50 LM747 
LM348 65 LM748 
LM358 50 LM1458 
LM377 150 LM2917 

65 LM )900 50 NE 566 150 
120 I M1919 70 *511- 367 100 
120 1_91 1911 120 NL571 425 
65 * LM3914 200 R04116 65 

120 * LM3915 220 5976018 150 

100 1.91131,(1(1 120 * SN76477 250 
MC13111 150 411A800 

25 M0.1 4112 150 T13A810 
50 x770 34fl 135 T1ìA820 

350 91 515 270 TßA950 
75 NE529 225 10A940 
14 9E511 150 TDA1004 
75 NE544 185 TDAI008 
35 * NESS5 16 TDA1010 
40 *NE556 45 TDA1022 

200 NE565 120 TAD1024 

00 
95 
80 

290 
170 
300 
320 
225 
560 
125 

81293054 55 
812N3055 50 

12 293442 120 
14 *2N4702 6 
16 293701 9 
15 *2N3704 6 
17 293705 9 
30 293706 9 
15 2937117 10 
15 294708 10 
15 293709 10 
18 293772 190 
25 293773 210 
20 *291819 15 
40 2N3820 40 
20 293823 65 
20 293866 90 
35 293911 10 
22 29394 10 
30 *291905 6 
45 29396 10 
25 294037 45 
25 294(158 10 
20 29406(1 10 
25 2614(161 10 
lb 294062 10 
25 295457 36 
45 295458 36 
20 295459 30 
20 295485 36 
22 295777 45 
22 2N6027 30 
25 401611 40 
25 401361 50 
25 40162 50 
25 4114018 70 
9 40594 100 

23 

1L071 
TL072 
11081 
11082 
11084 
* XR2216 
79414 
7N424 
/N424 
7N425F 
751426F 
ZN4271- 
/N428F 
ZN11134F 

45 
75 
30 
70 
95 

300 
100 
195 
135 
390 
330 
650 
480 
200 

DIL PLUGS 

14 pin 45p 
16 mn 50p 
24 pin 90p 

ORDERING INFO 
All prices exclude VAT. Please add to total order. 
Please add 50p carriage on all orders under f10 in 
value. Send cheque/PO or Access/Visa number 
with your order. Please note our new address. 
Callers most welcome - we are just. 10 minutes 
from the centre of Colchester. Telephone orders 
welcome with Access and Visa. Official orders 
welcome from colleges and schools etc. Export 
orders no VAT but please add carriage. 

* 3mm red 
* 3mm green 
* 3mm yellow 

12 
12 

Clips to wit 3p each 

Rectangular 
*red 12 
green 17 
yellow 17 
311.18 411 

Seven Segment Displays 

Com. cathode 
01.704 0.3" 95 
*FND500 0.5" 80 
TIL313 0 1" 105 
714322 0.5" 115 

All seven segrnen displays are 
supplied with on lec lion details. 
295777 45 Dual Colour LID 60 

* lutrin red 8 
* Smrn green 12 
*Sinan yellow 12 

TIL32 
I1L78 

111 
ORI'7 2 
Ill Illfl 

100KHz 
200KHz 
1MHz 
1 008M 
1 8432M 
2.0M 
2 4576M 
3 276M 

3 579M 
4ßM 
4 194M 
4 43M 

5 O 
6 0M 
6.144M 
7 OOM 
8 OM 
10.0M 
12.0M 
16 0M 

290 
370 
300 
370 
300 
270 

220 
240 
120 
150 
150 
125 

240 
200 
180 
250 
170 
180 
290 
240 

18 OM 240 
18.432M 220 
19 968M 300 
38.6667M 320 
48 OM 220 
116M 300 

Con) anode 
017070 4" 
190507 0. S" 
TIl 412 0 4" 
III 111 0 S'" 

BOXES 

40 
40 
60 
85 
90 

95 
90 

105 
115 

Dimensions in inches. Aluminium. 

3x2x 1 70p 6x4x2 
4x 3x l'Y: 85p 6 x 4 x 
40 302 100p 8 x 6 x2 

Plastic Project Boxes 
Complete with lid and screws 
i x 

2 
x 1in. 55p 

'/ 4. 3 x Wein. 88p 
7 x 4 x tin. 160p 

SWITCHES 

1200 
150p 
í80p 

Submin Toggle 
SPST 55p SPOT 60p *UPDT 50p 
Miniature toggle 
SPDT 80p SPDT centre off 90p 
DPDI 90p DPDI centre off 100p 
Standard toggle 
SPST 35p UPDT 48p 
*Miniature DPDI slide 12p 
*Push to make 12p Push to break 22p 
Rotary type adjustable stop 
1P12W 216W, 3P4W, 4P 3W all 55p each 
DIL switches 
4 SPST 80p 6 SPST 80p 8 SPST 100p 

SCRs TRIA0s 
71045 28 4101V 4A 
01116D 30 400V 89 
400089 70 4181V 16A 
400V 12A 99 

SOLDERING IRONS 

60 
70 

105 

4000 14 
*4001 12 
4(N12 14 
411116 65 
4(N17 17 
4(X18 58 
4(919 30 
40111 35 
*4011 13 
4012 17 
* 4(11 3 22 
4014 60 
4015 60 
*4016 22 

* 4017 43 
41118 60 
4111'l 35 
* 4112(1 55 
4021 65 
41122 70 
4024 18 
4034 40 
4(125 18 
*4026 96 
4(127 30 
4(128 55 
4(129 75 
40311 35 
4031 170 
4(114 170 

4046 285 
41119 295 
404(1 55 
4041 75 
4142 55 
41141 60 
4044 65 
4046 70 
41147 70 
4(148 55 
*4049 28 
4050 28 
4051 60 
4(152 70 
4051 60 
4(154 110 

4(155 115 
4059 480 
4f160 85 
4(164 90 
4066 35 
41167 395 
*4068 15 
4069 18 
4070 18 
4071 18 
41172 18 
4(171 20 
4(175 20 
41171, 60 
4(177 25 
4081 18 

41(82 20 
41185 65 
41186 65 
4089 140 
*4094 33 
4(194 14 
4(195 90 
4(717 340 
4(198 85 
4(199 95 
40106 50 
40109 100 
40163 100 
4(1173 100 
40175 100 
40191 120 

45(12 70 
45114 50 
4507 38 
4508 200 
45111 65 
*4511 SO 

4512 70 
4514 180 
4515 180 
4516 75 
*451ri 45 

45211 70 
4521 200 
4526 80 
4527 90 
*4528 75 

4529 
4542 
4544 
4548 
4541 

4549 
4551 
4555 
4556 
4559 
4561 
4584 
4585 
4724 

150 
95 

495 
110 
110 
380 
295 
45 
48 

390 
180 
45 
99 

140 

Antex CX 17W Soldering Iron 
2 407111 and 4 7n -,n bin to sue 
(7( 1700 element 
Antex 525 25W Soldering Iron 
3.3mm and 4.7rnm bits to suit 
X25 25W element 
Solder pump desoldenng tool 
Spare nozzle for above 
10 metres 22 swg solder 

REGULATORS 

Positive 
*78105 
78112 
78115 
*7805 
*7011 
7815 

LM3(19K 
LM317K 
I M3171 
LM323K 

25 
30 
30 
45 
45 
60 

130 
320 
120 
350 

420p 
55p 

190p 
440p 

55p 
190p 
480p 

70p 
í00p 

74141 

74111 
7401 
74111 

7404 
74115 
74116 
74117 
74118 

74119 
7.011 

7411 
7412 

12 
14 
14 
17 
26 
2h 
15 

16 
14 
20 
20 

7411 
7414 
7416 
7417. 

742(1 

7421 
7422 
7427 
7428 

74111 

7418 
7417 
74411 

24 
35 
25 
25 
15 

20 
20 
28 
28 
is 

25 
27 
27 
27 
17 

7442 
7444 
7446 
7447 
7448 
745(1 
7451 
7451 
7454 
7460 
7472 
7473 
7474 
7475 
7476 

40 
85 
60 
48 
50 
16 
16 
16 
16 
16 
25 
28 
25 
38 
30 

7480 45 
7482 70 
748 4 50 
7485 75 
7486 25 
7489 180 
74911 28 
7492 45 
74'12 40 
74'13 30 
749.1 35 
74'15 50 
74,11, 45 
74'17 120 
741(91 80 

74107 30 74155 60 74177 75 
741171 32 74156 60 74179 65 
74121 28 74157 43 741811 65 
74122 45 74160 60 74181 135 
74123 48 74161 60 74182 75 
74125 40 7411)2 60 74191 70 
74126 40 7411)3 60 74191 70 
74112 40 74164 60 74192 70 
74141 65 74165 60 74193 65 
74165 65 74167 180 74194 70 
74147 100 741711165 74195 63 
74148 75 74174 60 74196 63 
741511 75 74174 65 74197 63 
74151 45 74175 70 74198 95 
74154 75 74176 55 74199 95 

Negative 
79105 65 
79112 65 
79115 65 
*7905 45 
* 7912 45 
7915 60 

I M723 40 
LM138K 475 
781105 
5A SV 550 

CONNECTORS 

DIN Plug Skt 
2 pin 9p 9p 
3 pin 12p 10p 
5 pin 13p lip 
Phuno lop 12p 

5(NI 

501 
5112 

50I 
5114 

SO5 
sun 
1(19 

510 
511 
512 

LS11 1 51 
1.515 
1 52(I 

13 
14 
14 
14 
1s 
15 
16 
16 
16 
ib 
15 
25 
48 
15 
15 

S21 
S22 
526 
527 
S40 
542 
S37 
548 
540 
542 
S47 
548 
551 
553 
S74 
974 
575 

15 
16 
18 
15 
16 
16 
16 
16 
16 
38 
40 
00 
16 
30 
25 
25 
27 

S76 20 
578 24 
584 50 
Sri 5 70 
S86 25 
5911 35 
592 38 
S93 35 
595 45 
S96 110 
5107 45 
51119 30 
5112 30 
5111 30 
S114 30 
S122 42 
5121 55 

S125 30 
5126 30 
S132 45 
SI if) 30 
5118 35 
5149 35 
5145 75 
5147 160 
5148 95 
5151 40 
5151 40 
5154 120 
5155 45 
5156 45 
1157 35 
5158 36 
9160 42 

1161 42 
5162 42 
5161 42 
5164 50 
S11,í 120 
5166 85 
51711 170 
5171 70 
5174 60 
5175 60 
51'91 55 
5191 55 
5191 55 
5194 60 
51'15 50 
5196 60 
1197 68 

5221 60 
9240 90 
S241 80 
S242 80 
S243 85 
5244 80 
9245 120 
S247 75 
5251 40 
5257 48 
9258 45 
5259 95 
5261, 25 
5271 90 
5279 50 
9283 45 
SiSi 100 

lark 
2 SUM) 

Smm 
Standard 
Stereo 

Plug 
10p 
*7p 
16p 
24p 

Skt 
1op 
* 7p 
20p 
25p 

1mm 13p 13p 4n831 18p 17p 

UHF (CB) Connectors 
PL 259 Plug 40p Reducer 14p 
50219 Square chassis socket 38p 
S02395 Round chassis socket 40p 

110 i pin 250V 6A 
Plug c hassis mountIng 
Socket tree hanging 
Socket with 2e, lead 

38p 
60p 

120p 

TRANSFORMERS Please add carriage 
chargesour 
normal t harges 

Mmuature mains 
606V, 919V, 1211120 all @ 100,,,A 100p each 

I igh quahty, Split bobbin ronstrucnon. 
l,VA 0 6, 0-6 @ 11 5A, (1-9, 0-9V @ 11.49 

11 l2. 11- 12V (r2 0 4A 2200 each. 
IIVA 0-6, 11-6 50 1A, 09 IF 9V 5e 1 LA, 

0 12, 012 % 11 59, 11-15, 1115V 85 11 4A 
275p each (plus 40p carriage) 

24VA 0-6, 11-6V ee 1 SA, 0-9, 0-9V @ 1 lA, 
11-12,(1.120% 1A, 0-15,11.15V@0 8A, 
330p each (plus 6()p carriage) 

SUVA 11-12, ÍI -12V @ 2A, (7-15, 0-15V @ 1 5A, 
400p each (plus 70p carnage) 

100VA 0-10, 0-111V @ 1.6A 
920p each (plus 801, )arriage). 

S365 38 
I 5166 38 

S467 38 
1 S168 50 
11171 80 
1_5 474 80 
IS47'i 50 
LS477 90 
LS478 70 
LS391 75 
L 539 75 
LS399 220 
LS541 135 
LS67(1 175 

RESISTORS 

%N 5N, Carbon film E72 
seri,4712-10IM 1p each 

,W 5% Carbon film 112 
soles 4712-4917 2p each 
'',W l'%, Metal film E_24 

series 1(122.1M 6p each. 

Sore 6l x 46 x 35mrn 
0-5(1419 
11.110pÁ 
1(- SI6pA 0 1m 
11-10mA 
0 SIImA 
0-10x0mA 
450p each 

45(101mA 
0-1A 
(1-50V AO 
VU 
0-3110V AC 
f1 -25V 
0-1i1V DC 

The Rapid Guarantee * Same day despatch * Competitive prices 
Top quality components * In-depth stock 

8 ETI MAY 1982 

Rapid 

Tel: 0206 36412 

Hill Farm Industrial Estate 

Electronics 
CAPACITORS 
Polyester. Kadial Leads. 2W)V 2K0typp. 0.01.0.015.0.022.0.033 6p; 0.047, 0 068, 0 1,7p;, 0 15, 0.22, 9p; 0.33, 0.47. 13p; 0.68. 20p; 1u 23p. 
Erlectrolytic Radial or Axial leads 0.47/63V. 1/b3V, 2 2/63V. 4.7/6IV, 10/25V. 7p; 22/25V. 47/25V. Bp; 100/25V, 9p; 220/25V, 14p; 470/25V, 22p; 10<X)/25V1 30p. 
Polyester. Siemens PCB In, 2n2. In.!, 4n7. 6nB. IDn, 15n, 7p; 22n, l,3n, 47n, fe8n, I lOOn.4p; 150n. lip; 22(tn.13p; 330n. 20p; 470n,26p; 680n.29p: lu. 33p; 2u2,50p- 
Tantalum bead 0.1. 0.22, ()..33, 0.47, 1 U @ 35V 12p; 2 2, 4 7, 10 @ 25V, 2Op; 15/16V 30p, 22/16V, 27p: H/lbV, 45p; 47/6V. 27p: 47/16V, 70p; 68,'hV. 40p; 1lK»/10V. 90p. 
Ceramic 22p-0 Olu. 50V. 3p each. * Mullard Miniature ceramic plate. ★ 1.0pF to lOOpF 6p each. Polystyrene. 5% tolerance. lOp-IOOOp 6p. 1500-4700p8p. 6800-0.0121 Op. Trimmers. Mullard 808 Series. 210pr 22p. 2-22pF 30p. 5 S-bSpF 35p.  

COMPONENT KITS 
An ideal opportunity lor the beginner or the experienced constructor to oblarn a wide range of components at reduced prices 
%W 5% Resistor Kit Contains 10of each value from 4.712 to 1M (650 resistors) 480p. 
Ceramic Capacitor Kit Contains 5 of each value from 22p toO 01 (135caps.)370p. 
Polyester Capacitor Kit. Contains 5 of each value from 0 01 to luF (65 caps.) 575p each. 
Preset Kit. Contains 5 of each hor. Value "from 100nto 1M (total 65 presets). 42Sp each. 
Nut and Bolt Kit. Total 300items. 140p. 25 6BA V4 " bolts | 25 4BA V*' bolts 2.5 6BA Vi * bolts 25 4BA Vj * bolts 50 68A nuts 50 6BA nuts 50 GLjA washers I 5t) 6BA washers 

2t) metre pack single fore connecting table, ten different colours 51 »eaker table Standard screened Twin screened 2 5A fcoremam\ 10 way ribbon 20 way ribbon 

65p lOp/m 16{»/m 24p/m 23p/m 65p/m 120p'iTi 
OPTO SPECIAL! 
Special pack containing thirty 5mm LCDs. Ten red, ten green, ten yellow. Our nnrmal price ts 320p. Special Offer price just 2S0p! Otf it expires 30th April B2 Please note these are top quahtv grade 1 devices. 

PP.1 Battery clips Red or black c rocodile clips Blatk pointer font ml knob Pair Ultrasonics * 6V F.lcctronic bu//er * 12V Elec trnnic bu/zer * PB272ri Piezo transducer T018 transistor socket 64mm fi4 uhm speaker 64mm 8 ohm shaker 

6p 6p 15p 350p bOp 65p 75p 15p 70p 70p 

Alfac PCB transfer sheets — please' state type (e.g. DIL pads etc ) 45p Daln etch resist pen 100p Fibre glass board 3.75" x 8" 75p Ferric Chloride 250ml bottle lOOp 

potentiometers 
Rotary. Carbon track Log" or Lin 1K-2M2. Single 32p. Stereo85p Single switched BOp Slide 60mm travel single Log or I in .5K-5(K)K. 63p. Preset. Submin horiz, KXIM-IM 7p each 

BRIDGE RECTIFIERS 1 
1A 50V 22 18 OM 240 1A400V 35 18 4B2M 220 2A 200V 40 19.968M 300 2A 400V 45 j8.6667M 320 6A 100V 80 48.OM 220 6A 400V 95 116M 300 VM18DIL 0.9 A 200V 50 

SOCKETS 
♦ 8 pin 7p *14 pin 9p *16 pm 10p •18 pin 15p 

* Verobloc 350p FBY127 12 * IN4001 3 Size 0,1 matrix OA47 10 IN4002 5 2.5 x r Up OA'K) 8 IN4006 7 2.5 X 3 75 75p OA91 7 1N4(X»7 7 2 .5 x 5" 85 p OA2tK) 8 1N54()1 15 3.75 x 5" 95p OA202 8 IN 5404 16 1N914 4 IN5406 1/ VQ Board 160p *1N414H 2 4iKlmW/en 6p * IiZXbl Series /eners 

20 pm 22 pm zoc 24 pm 22f 28 pm 26f 40 pm 32| 
Soldercon pn 

60p/100 

Veropins per 100 Single sided Double sided Spot face cutter 
50p 60p 105p 

* 1.3W 4V7-39V 15p each. 

ORDERING INFO 
All prices exclude VAT. Please add to total order. 
Please add 50p carriage on all orders under £10 in 
value. Send cheque/PO or Access/Visa number 
with your order. Please note our new address. 
Callers most welcome — we are just 10 minutes 
from the centre of Colchester. Telephone orders 
welcome with Access and Visa. Official orders 
welcome from colleges and schools etc. Export 
orders no VAT but please add carriage 

12 
Clipvtn suit 3p each 
Rectangular *red 12 green 17 yellow f7 TIL 18 40 
Seven Segment Displays 
Com. cathode DI.7U4 0.3" 95 * FND500 0.5 " 80 'TIL313 0.3" 105 TIL 322 0.5 ' 115 

TIL {2 1(1.78 III 111 OR P I 2 III 1(10 

Com. anode Dl.707 0 {" F-ND5I17 « 5" Til J12 0 J" Til 321 0 5" 
All seven supplied v 2N5777 ■ 

egment displays are ith cnnnei.tion details 5 Dual Colour LFD 

100KH/ 290 200KH/. 370 1MHz 300 1 OObM 370 1 8432M 300 2.0M 270 
2.4576M 220 j.276M 240 3 579M 120 4 0M 150 4.194M 150 4 43M 125 
5.UM 6.0M 
6.144M 7 00M 8.0M 10.OM 12.0M 16 0M 
18 0M 240 18.432M 220 19.%8M 300 38.6667M 320 48.WV1 220 116M 300 

240 200 180 250 170 180 290 240 

Dimensions in inches Aluminium 
70p '/i 85p lOOp 

Plastic Project Boxes Cnmplete with lid and i X 2 X Tin. S5p 47. X 3 X 1 '/jin. 88p 7 X 4 X 2in 1b0p 

6x4* 8 X 6 > 
I20p 150p IHOp 

Submm Toggle SPST 55p SPDT 60p * DPDT 50p Miniature toggle SPDT BOp SPDT centre off 90p DPDT 90p DPDf centre off 100p Standard toggle SPST 35p DPDT 48p * Miniature DPD F slide 12p * Push to make 12p Push to break 22p Rotary type adjustable stop 1P12W 2P6W. 3P4W, 4P3Wall 55p each Dll switches 4 SPST BOp 6 SPST BOp « SPST 100p 

czLEBBaa 
SCRs TIC45 ClObD 4(X1V 8A 400V12A 

TRIACs 4(K)V 4A 60 400V 8A 70 400V 16A 105 

ESniSElljSB 
AntexCX 17VV Soldering Iron 2 imm amf 4 rmrn bits to suit { X 17\y .'lenient Ante* X25 25W Soldering Iron 3..(mm and 4.7mm bits to suit X25 25W element Snider pump desoldering totif Spare nuzzle for above 10 metres 22 swg solder 
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I SH( l.SHT 1 S«6 I SLK) I S92 1 S9( I S95 45 I S'M> 110 I SI07 45 I S109 30 isn2 30 IS113 30 1 Si 14 30 1S122 42 I S12( 55 

7480 45 74107 30 74155 60 74177 75 7482 70 74109 32 741 St. 60 74179 65 748 3 50 74121 28 74157 43 74180 65 7485 75 74122 45 74160 60 74181 135 7486 25 7412 ( 48 74161 60 74182 75 7489 180 74125 40 74162 60 74190 70 7490 28 74121. 40 7416( 60 74141 70 7492 45 741 (2 40 74 60 74192 70 7492 40 74141 65 74165 60 7419 ( 65 749 ( 30 74165 65 74 I(»7 180 74194 70 7494 35 74147 100 74 170 165 74195 63 7495 SO 74148 75 74171 60 74196 63 7496 45 74150 75 74174 65 74197 63 7497 120 7415 ( 45 74175 70 74198 95 741(K 80 74154 75 74176 55 74199 95 
IS 1*25 30 I SU.l 42 1 S221 60 1 S (65 38 1 S126 30 1 S 162 42 1 S240 90 1 S (66 38 1 Si (2 45 1 SU.l 42 1 S241 80 I S (67 38 1 S1 (6 30 1 Sl(>4 50 1 S242 80 1 S (68 50 1 Si (8 35 1 S165 20 I S24 ( 85 IS (71 80 
1 S 1 i9 35 1 SIM" 85 1 S244 80 I.S (74 80 
I Si45 75 I Si70 170 1 S245 120 L 5.(75 50 1 S '47 160 1 S17 ( 70 1 S247 75 LS (77 90 
1 S 148 95 LS174 60 1 S'251 40 LS (78 70 
1 sr.i 40 1 SI 75 60 I S'257 48 LS (90 75 1.S15 ( 40 1 SUM! 55 I S'25K 45 LS393 75 1 Si 54 120 1 S191 55 1 S259 95 LSJ99 220 1 <, ] tj r, 45 1 SI 92 55 1 S26(. 25 LS541 135 
1 SI 56 45 1 S195 60 1 S27( 90 LS670 175 
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CONNECTORS 

DIN Plug Skt ] ack Plug Skt 
2 pm 9p 9p 2 5mm 10p lOp ( pm 12p lOp ( 5mm *7p *7p ■> pm 13p lip Standard 16p 20p Phono lOp 12p Stereo 24p 25p 
1mm 13p Up 4mm 18p 17p 
UHf ftiB) Connectors PL259Plug40p Reducer 14p S0239 Square chassis socket 38p S0239S Fioundchassis socket 40p 
I PC 3 pm 2.50V/6A Plug (hassis mounting 38p Scxket free hanging 60p Sot ket with 2m lead 120p 

I Please add carriage   charges to our normal post charges Miniature mains 606V, 909V, 12012V all @ 100mA lOOp each 
High quality. Spht bobbin cnnstrui.tion (jVA 0 6. 0-6 & 0 5A: 0-9, 0-9V @ f).4A 0 12. 0- 12V (ft 0 3A 220o each. 0-6. 0-6 & 1 A. 0-9, 0-9V & 1 2A, 0 12.0-12® 0.5A, 0-15.(M5V ® 0 4A 275p each [plus 4up carnage) 0-6. O-bV @! 1 5A, 0-9, 0 9V @ 1 2A, IX12, 0-12V @ 1A, 0-15. 0-15V @ 0 HA, 330p each (plus bOp carriage) 0-12. 0-12V @ 2A. 0-1.5. (M5V @ 1 5A. 400p each (plus 7Qpcarnage) lOOVA O-'IO. O-.IlJV @ 1-6A 920p each (plus BOp carnage) 

TRANSFORMERS 

12V A 

24 V A 

50 V A 

ViW 5'ki Carbon film f"'2 series 4 7I2-10M Ipeach 'ZW 5'>i' Carbon film F. 12 M-ries 4 711-4M7 2peach 'ZW 1% Metal film £24 series 1012-1M 6peach. 
IBS?"' Sixe 60 X 46 0-50pA O-IOGpA ()-500pA 0-1mA 0- 10mA 0 50mA (>-1l>0mA 450p each. 

(5mm 
0-500mA 0-1A 0-50V AC VU 0- ((K)V AC 0-2 5V 0- 30V DC 

Tha DaniH tZuaranfaa * Same day despatch * Competitive prices I IIC rmtMpatM \JLiai ailLCC * Top quality components * In-depth stock 
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DIGEST 
'Ears A Novelty 

This new calculator has been specifically designed for Arab oil producers 
who wish to calculate up-to-the-minute profit figures while driving bet- 

ween oil wells. The device may be unobtrusively powered from the car battery 
via the discreet power lead, and for road safety one hand can always remain 
on the steering wheel since the buttons are operated by ear. 

Well, that's what we first thought when this photograph fell out of our 
mail, but a glance at the accompanying press release revealed a more mun- 
dane explanation. Philips have received a share of an order from the Kingdom 
of Saudi Arabia for the delivery and installation of a national automatic 
mobile telephone network. Covering 32 cities and several of the nation's traf- 
fic corridors, the network involves 18,000 mobile telephones and 48 base - 
station sites, half of which are to be supplied by Philips. The full duplex system 
operates in the 420-470 MHz band and provides 866 channels nationwide. 
The mobile telephone network can be automatically connected into the 
'fixed' telephone system, allowing any number in the world to be called. 
Facilities include a push-button dialling, dialled -number LCD display, auto- 
matic displaylkeyboard illumination to suit the lighting conditions, last - 
number recall and malicious -call tracing (wonder what the Saudi penalty for 
that is?). Naturally, the whole kaboodle is built round a microprocessor, and 
will give Saudi Arabia one of the most modern systems in the world. 

Somehow our explanation seemed so much more tun.. . 

Satch A Good 
Idea 
'f you don't fancy a trip to London 
for the energy control seminar (see 

Save It!), for about the same money 
(£100) you can purchase a simple op- 
timiser from the bottom end of the 
Satchwell control system range. This 
gadget, called the SVT, optimises the 
heating system in smaller commer- 
cial buildings and can allow com- 
panies whose fuel bills are only a few 
thousand pounds to recover the cost 
very quickly. Payback periods range 
from six months, to as little as 12 
weeks in exceptional circumstances. 
The device is aimed at shops, small 
offices, clubs and so on who are 
presently unaware of the benefits of 
optimum start control. For more 
details contact Michael Edwards, 
Satchwell Control Systems Ltd, PO 
Box 57, Farnham Road, Slough, 
Berks SL1 4UH. 

AIM 
To Please 

f you're a fan of the AIM 65 'bare- 
board' microcomputer you will 

doubtless be glad to know that you 
can now cover up its naked little 
body with an accessory enclosure 
from Rockwell. The ABS enclosure 
has a brown non -reflective crinkle 
finish, on -off and reset switches and 
internal AC lines. An optional power 
supply providing + 5 V at 3 A and 
+ 24 V at 500 mA is also available 
with the enclosure. Available from 
all AIM 65 distributors as well as 
many computer store dealers, the 
enclosure has a retail price of about 
£90 with the PSU and £50 without. 

Long 
Live 
Batteries 

And now, the battery that goes on 
working after the battery that 

goes on working, stops. Israel's Tel 
Aviv University has developed a uni- 
que lithium-sulpher battery which 
yields one of the highest energy den- 
sities available. The cell can be used 
for a period of up to 10 years, yet is 
more compact and cheaper to con- 
struct than conventional long-term 
batteries. Existing in prototype form 
only at present, projected uses in- 
clude microcomputer power failure 
back-up, calculators and watches, in- 
accessible instrumentation (eg 
military equipment) and pace- 
makers, where you don't really want 
to stick new batteries in every couple 
of months. 

Save It! 
Are you stuck in a mental rut as 
regards traditional mechanical 

and electrical devices? Do you worry 
about the energy costs of your com- 
pany? Kill two birds with one stone 
and visit a one day seminar on 
microcomputers and energy conser- 
vation. The seminar, to be held on 
Tuesday 20th April at the CEGB in 
London EC1, will explore what com- 
puters can and cannot do to save 
energy, from controlling electricity 
demand to optimising combustion in 
boilers. The seminar fee is £100 plus 
VAT per delegate and further details 
can be obtained from Miss Mallory 
Barker, Scientific and Technical 
Studies, Norwich House, 11-13 Nor- 
wich Street, London EC4A 1AB (Tel. 
01-242 2481). 
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74142 200p 7415192 50p 4511 65p VOLTAGE REGULATORS 
74145 70p 741.S193 48 4514 150p FIXED PLASTIC 

4516 
74147 100p 74LS194 4M 4515 150p IA * ve -- e 

71150 IMP 7/LS1% 
74148 75p 7415195 ¿pP 4518 45p /2V 1A 7812 9 

IA 7805 
9P 

790579791)2 

7415I 
74153A 

d465P 741.5197 65p 721 

15Óp 18V IA 7818 55p 7918 

74154 70p 74LSi40 

p 7416221 
70p 4526 75p 20V IA 7824 56p 792d 

74155 SOp 7415241 70 4527 Sop 5V 100mA 78105 30p 79105 
12V 100mA 78112 30p 79112 

71174157 SOp 74L6243 
0P 7415242 6Gp d32 90p 1 

15V IOOmA 78115 30p 79115 

7416074159 1609 
7415244 86p 

4536 300p OTHER REGULATORS 

74161 
P 7415245 90p 4538 12 1M309K /A 5V 136p 78HGKC 

74162 60p 741b2%bJ 41' 4539 1101' LM317K 3259 78H05KC 
74163 60p 7415257 45p 4543 100p 

LM337T 
tA Adj 200p 78MGT2C 

74164 SOp 741S258 40p 4553 29°P 
LM323K 3A 5V 6ÓD 79GUIC 74165 55p 7415259 90p 4555 50p 
LM723150mA AdP 74166 700 74L52B0 249 4556 60p 
TL494 

1 lip 79HGKC 
74170 140p 7415266 2e9 4560 180p 4009 71497 
74172 300p 7410273 70p 4568 300p 

78500 300P LM305AH 
'4173 65p 

71LS279 45p 4569 180p OPTO -ELECTRONICS 
, 

74174 60p 
7d15283 45p4672 30p 255777 45p ORP60 

74175 809 74LS298 160 
4583 9°D 00971 180p ORP61 

74176 SOP 
7d1S323 250 

4584 ISP ORP12 120p TIL78 
74177 70P 

741S324 150pp 
4685 1009 OPTOISOLATORS 

7di78 7009 7015348 150p 
14495 4OOP I1D74 130p TIL111 

74180 SOp 
70L535Z 100 745 SERIES MCT26 100p T11112 

74181 180p 
7dLS353 t00p 7aS00 60p MCS2400 190p TIL113 

74182 90p 
74SO4 60p 

0.024 200D 111116 
74184A 90p 7415363 160P 74508 795, IEOS 0.2" 74185 120p . 7415364 180p 

74530 Sop 0.175" 111.220 Red 74186 500p 7415365 369 74532 SOp T1L32 66p T11222 Gr 74188 325p 741S367 36p 74574 90p TIL209 Red lip TI1228 Yel 74190 50p 7415268 36p 74585 3009 TIL211 Gr 18p Rectangular 76191 SOp 7415373 70p 74586 1BOP TIL212 Ve 18p LEDs IR, G,VI 74192 50p 7415374 70p 745124 300p TI1216 Red 18 NSB588t 74193 50p 7415375 50p 745132 1600 111311 
74194 711p 741.5377 70p 7/5133 75p DISPLAYS T1L312/3 
74196 60p 7415378 60P 745138 225p 3015F 200p T11321/2 
74196 70p 7415380 55p 745133 225p 01704 100p 711330 74187 60p 7415393 50P 745157 250p 01707 Red 100P 7750/60 74198 100p 7415399 200p 745163 300P F50357 120p DRIVERS 74199 100p 7415540 135p 

745174 2500 F513500 90D 9368 74221 609 7415541 135p 745175 320p FND507 90P 9370 74259 70p 741.5670 1709 746191 350p MAN3640 175p UDN6118 74270 1559' 4000SERIES ' 745241 400p MAN4540 2009 UDN6164 74279 80P 4000 12p I 
74283 

75p 4001 
14p * SPECIAL OFFER * 74284 200p 4002 15p 

74285 200p 4006 65p 1-24 25-99 74290 100p 4007 160 
74293 loop 4008 60P 2114L-2 90p 85p 
74298 100p 4009 35p 
74365 55p 4010 431, 2716 210p 200p 
74366 560 4011 14p 2532 400p 375p 

4012 
á5p 4116-200nS 70p 65p 

I;É COMPUTER COMPONENTS 
350P CPUs MEMORIES INTERFACE ICs CRYSTALS 70p 1802CE 700P AD558CJ 775p 
1201 76504 E12 2101A 400p A5561.1Eta 32.768KH: 180p 
90p M02 450P 2102-3L 120p AM25510 350p 100KHz 300p 

121P M07A BOOP 21078 500P AM26LS31 160p 2000H2 300p 
7SOV 68W 370p 2111A 300p AM26LS37 190, 1.0MMz 320p 
BOOp 68D2 126p 2112-A 300 DAC80 [20 1.006MHz 350p 
62(1P 6800 

6809F E15 2114-21 95p DM8131 375n 1.5MHz 450p 
£8 2114 -IL 9p DP8304 I50p 1.8432MHx 250p 8035 7500 P 058832 259p 1óop 8039 850p 2147 450p 058833 225p 2Ó5780MHz250p MP 20D eoea4 P 175803G 160p 2.5MHz 250p 50P 80852 55Óp 4044-45 4500 008838 2259 

420p 1568/150 E/1 r 4116-15 90p 1F13201 450p 3.276MHz 1509 
1309 T5159680 £20 4116-20 75p MC1488 56p 3.57966119 100p 

155P 
43:9061686M 

Mz 3009 

1009 21306 450p 4118-4 4509 MC3418 9500 4.19161Hz 2000 425p 2808 f16 4164-2 6009 MC3446 3006 
4.43MHz150p 

425D 8088 619 4816AP-3 500 
MC3480 85op 5-00MHz 1760' 

15°P SUPPORT 5101 300p MC4Ó24 z0sp 4.a3MH2 ifiop p DEVICES 
8116P 3 53DP MC4M4 326p g,pM iz 1 

I %14-45 300p MC14411 700p 
6.144MHz 260p 200P 3242 BODP 6810 200p MC14412 900p 7.OMMz 1600 60P 3245 450p 7489 210p MC4044 325p 7.168MHz 117501 260p 6522 500p 745189 325 MM58174 312 

1250p 6532 775P 745201 350p ULN2003A 100p 
8.136MHz 175 

350P M51 

900 68211666ÓP 
745289 325p 750uLNA 16op 10 76,11-0 150p 75110 160p 175p 5845 

18301p0 

ROMsIPROMs 75112 160p 13MHz ü0p 7600 
740180 3250 75I14 160, p 

165p .r0 160p ]45287 308v 75115 /60p 14.318MHz175p 
195p 13852 2595 745288 2269 75150P 1409 15MHz i110p 
125p 6875 600p 745387 3250 75154 1400 i8 00MHz 2Ii0p 

160p 8154 050P 745471 6500 75182 2300 18.0oM11z 250P 
160p 8155 800,, 745473 850p 75324 375, 18_432 150P 

200p 8206 2209 745474 6595 75361 150P 19.9fi8MHz 160p 

90p 
8212 1609 745570 650p 75363 1500 24MMi 17$p 

100D 
8216 180p 740671 6500' 75365 1506 26.690MHz 165p 8224 260p 740573 9500 75451/2 72p 27.14561Hr 209590P 
13726 2500 ]545314 72p 38.6867MHx175p 

300p 
6r1a 2500 EPROMsSoo 75491!2 700 48.0MHz 175p 

350o 
ffi93 150P 

27Ó8 ]OOP 
8026 1200 

56,5MHx 400P gm 
200p .8251 350p 271d1+5V130f02pP 

8128 

5 
8195 1p 116.OMMx 3000 

32Opp 

32825351 

3WSÓp 25161+5v13Wp eL595 
1w2DPo KEYBOARD 

225p B257 
8299 

eoo, 292 406P 81L596 120p ENCODER 
8279 95Óp 

r10OP 
881159897 120P 740922 

376 
60Op 

1 
280P10 

50p 
n27323°°°5 75Dp 9677AP 160p MODULATORS 

250p 280AP10 3 
300P 280C TC 3000 ZN425E8 
325P' 790ACTC 

DARTSE 3509 6MHzUHF 376P 

345'9 

2BÓ DMÁ ffip0jP2 

Ay31015P 
]00p ZN4Z5427E-8 65095 

6 8 350p BMMzUHF 465P 
AY 5.10139 25428E-8 SOW BAUD RATE 75, 2005101 111 

CRT 
161602 3o50op DISC CONTROL GENERATOR 130p 

CONTROLLER 
f.OMB017 300p FD1771 £20 

MCN1M1 i 67 
110p fe 
2°oP COM5037 Ele CHARACTER 

FD17933 E32 TELETEXT ICs 
7óp TM S9927 61 GENERATORS F01795 635 SAA5020 ffi 

170p 6845 610 R03-2513UC7500 F01197 [37 SAA5030 E9 
300p 8847 C10 RO 325t3LC 

78E81'10 

00p , WD1691 C15 SAA504 316 
320p 9365 f80 SN745262AN [70 . WD2143 650p Sgg5050 II 
320p 

276p 
20op 
276P 

300p 
909 

225p 
150p 
135p 

6 
200p 
7009 

55p 
55p 
60p 
60p 
60p 
66p 
70p 
70p 

6000 
5509 
1400 
200p 
225p 
700p 
300p 
250p 

120p 
120p 
55p 

90p 
90p 
90p 
90P 

lip 

22p 

570p 
84209 
110 

1300 
140p 
200p 

250p 
300p 
3g3320p, 

TECHNOMATIC LTD. 
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 

((Tel: 01-4521500, 01-450 6597. Telex: 922800 
305. EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233 

CONNECTION SYSTEMS 
JUMPER LEADS 

24" Cab ñ 
Bp,n424p' 40pin 

Single end 145p 165p 240p 360p 
Double end 210p 230p 345p 540p 

Cable with Sockets 
20pí n 2Opin 34p in 4Opi n 

Single end 124"1 160p 2109 270p 300p 
Double and 118'1290p 386p 490p 540p 
34 Way Edge Conn (36") One End 6.50 
D. Conn 25W 24" M: 6. F: 6.50 

ID CONNECTORS 
(Speed Week) 10 26 34 40 

Type Way Way Way Way 
Header dug 90p 200p 240p 270p 
Receptacle 90p 200p 240p 2709 

EUROCONNECTORS 
Plug Skt 

DIN 416122x32 Way 300p 360p 
Angled 2x32 Way 3609 400p 

x ey W 3709 460p 
D 3x32 Way 200p 
DININ 21632 31 Way 200p 2000 
Itor 2x32 Way please specify A + B or 

A + C typal 

OIL HEADER PLUGS 
14pin 16pin 24pin 409in 

Solder 180e 50p 80p 100p 2760 
IDC type 13e 140p 200p 2860 

MIN D CONNECTORS 
9 16 25 37 

MALE 
solder 960 1360 2000 280p 
angled 180p 230,, 265p 4260 

FEMALE 
solder 126p 190p 345p 3759 
angled 176p 2009 310p 500p 
Hoods 1000 100p 100 150p 

OIL SWITCHES 
4wey 11op 
8 way 140p 
6way 1259 

lO way 160p 

ZIF SKIS 
24 pin EB 

28 pin E8 
40 pin £10 

EDGE CONNECTORS 
0.1 0156 

2 8 18 Way 1509 
2 x 22 Way p 
2x23 Way 

3350 

2 o 25 Way 2109 200p 
1 e 43 Way 260p - 
2 o 43 Way 350p - 
1 x 77 Way 7060 - 

LOW PROFILE OIL SOCKETS BY TEXAS 
8 pin 9p 18 Pin 18p 24pin 24p 

14 pin 10p 20 pin lop 28 pin 26p 
16 pm 11p 22 pin 22p 40 Pin 30p 

WIRE WRAP SOCKETS BY TEXAS 
B Pin 250 18 Pin 500 24 pin 70 

14 pin 35p 20 pin 60p 28 01n 80p 
16 pin 4op 22 pin 65P 40 pin 100P 

ACORN ATOM 
Basic KB £120 Built E136 

Fully Expanded 12K + 12K E188 
P&P £250/unit 

SEE APRIL PE FOR 
ATOM VISION 

Phone for details on Alom Accessories 

TRANSISTORS 
60161/2 450 
B0107/8 lap 
BC109C 14p 
9C117 20p 
BC14778 Sp 
BC149 10p 
8C15778 10p 
80159 lip 
BC169C 12p 
BC172 12p 

0017 978 l 
00162/3 19p 
BC184 12p 

1301137 30p 
B C21773 lip 
BC214 12p 
BC237 150 
BC327 16p 
°0,337 160 
130338 160 
BC461 25p 
BC477/8 300 
00.51617 40p 
BC547B 14p 
BC548C 12p 
BC549C 16p 
00557KB 14p 
BC669C i6p 
BCY70 180 
BCY71:2 220 
B 0131!2 508 
813136/6 40p 
00139 400 
80140 40p 

BD23'2 6 

80233 75p 
1313235 85p 
BD241 60p 
BD242 60p 
80677 40p 
BF2440 35p 
B F2568 50p 
BF25776 32p 
8E337 390 
B 9139 259 
aFR4011 25p 
BFR79 25p 
RFR80/1 25p 
BFR% 180p 
8FX29 40p 
BFX30 27p 

BFX84/5 40p 
8FX86/7 27p 
BFX80 
BFX89 180p 
8E950 24p 
8905112 24p 
BFY56 sap 
BFY90 80p 
011039 45p 
86019120 24p 
BU104 2250 
811105 1901, 

BU108 250p 
811109 225p 
130126 1500 
801906 1200 
BU205 200p 
BU208 200p 
B114% 1460 
BUX80 EB 

BUY89C 350p 
E310 50p 
MJ802 [4 
MJ2501 225p 
MJ7956 90p 
64J3601 725p 
MJ4502 C4 
M7E340 60p 
M.1 2%5 100p 
MJE3055 700 
MPF102 40p 
6/99108/4 30p 
MPF105 30p 
MPSA(Xi 30p 
MPSA12 500 
MPSA13 SOp 
MPSA20 50p 
MPSA42 500 
MPSA43 500 
MPSA56 32p 
MPSA70 500 
MPS/193 40p 
MSPU06 63p 
6495007 60p 
MPSU45 900 
MPSU65 780 
TIP29A 35p 
TIP29C 40p 
TIP30A 35p 
TIP30C 4pp 
719314 40p 
TIP31C 45p 
TIP32A 45p 
TIP32C 40p 

TIP33A 70p 
TIP33C 80p 
TIP34A 9op 
TIP34C 120p 
T19356 120p 
TIP35C 140p 
TIP36A 140p 
TIP38C 150p 
TIV41A 5°P 
119410 55p 
119426 60p 
TIP42C 65p 
TiP54 160p 
TIP120 75p 
119121 758 
TIP121 80p 
T1P142 130p 
119147 130p 
TIPZ955 710 
T1P4055 70p 
11593 300 
22X106 12p 
ZtX3100 13p 
270452 459 
21x660 15p 
27X502 180 
ZTX50/ 18p 
2T)(552 pep 
ZTX1352 60p 
210752 70p 
01266,7F 72p 
06106m sop 
8566 900 

75697 25p 
25698 46p 
297066 300 
25708 300 
2N918 45p 
29930 18p 
25113112 360 
251613 26p 
251711 25p 
252102 70p 
252160 350o 
2522196 25p 
252272A 25p 
2N23MA 25p 
252484 30p 
252646 450 
252904/5 25p 
2N28106A 25, 
2529076 25p 

2Ñ3Ózaî 3026 p 

21e7V Opp 
253442 1400 
253553 2400 
253584 250p 
253643,4 480 
253702'3 12p 
2613704:5 12p 
253706,7 lap 
253708.9 12p 
293773 300p 
253819 
2163820 

45p 
40p 

25386;3 0p 
253888 90p 
253802 700p 
253803/4 160 
253905/6 16p 
254037 65p 
25412374 27p 
254126/6 27p 
2N4401 3 27p 
254427 909 
254871 600 
2615087 27p 
255089 270 
255172 27p 
295191 90p 
255194 90p 
255245 400 
255298 650 
255401 60p 
255457,8 409 
2615459 a0p 
255160 600 
2N5485 a4p 
255875 2500 
256027 48p 
256052 3000 
256059 325p 
256107 650 
2N6247 1900 
2N6254 130p 
256290 65p 
2SC1172 1500 
2SC1306 1000 
2SC1307 150p 
2SC1957 90p 
2SC19139 150p 
2SC2028 %p 
2002029 2500 
2502078 2000 
2902335 250p 
2002612 250p 
35128 120p 

39140 1200 
35,41 110p 
35201 1109 
35204 120p 
40290 2600 
4038172 760 
40408 sop 
40409 100p 
40410 1000 
40411 3000 
40594 1200 
40595 1200 
40673 75p 
4087112 1001, 

DIODES 
130127 12p 
05X36.300 20p 
0647 
0690791 gp 
0695 9e 
04200 Op 
04202 10p 
15914 
15016 7p 
154148 op 
154001/2 Op 
154003.4 6p 
154005 Op 
154006,7 7p 
1N5401'3 140 
155404,7 19p 
10920 9p 

2ENERS 
2 7V -33V 
400eiW 9p 
1W 160 
TRIACS 
PLASTIC 
3A 400V 60p 
6Á400V 709 
6A 500V 88p 
8A 400V 75p 
8A 500V 95p 
12A400V 85p 
12A 500V 105p 
16A400V 110p 
16A 500V 130p 
T28000 130p 

THYRISTORS 
31 400V 100p 
8A 600V 140p 
124400V 160p 
16A 100V 1800 
64 400V 180p 
C10611 450 
MCR101 36p 

27p 
253525 1300 

254444 1600 
255060 300 
255064 359 

BRIDGE 
RECTIFIERS 

1A 50V 19p 
IA 103V 20p 
16 400V 260 
IA 600V app 
2A 50V 30p 
2A 100V 369 
2A400V 450 
36 200V 600 
36 600V 72p 
46, 100V 95p 
46400V 1000 ' 

6A 50V 80p 
6A 100V 100p 
66 400V 1200 

10A 400V 200p 
25A 400V 400, 

PCB 
MOUNTING 
RELAYS 
6 or 12V DC Coil 
SPDT 2A 24V DC 

loop 
6 or I 2 DC coil 
bPDT 5A 24V DC 
240V AC 200p 
6 or 12V DC Coil 
SPDT 106 24V DC 
240V AC 225p 

RELAYS FOR ALL 
ETI PROJECTS 

AVAILABLE 
EX -STOCK 

SOFTY H 
The complete microprocessor development system for Engineers and Hobbyists. You can develop your ' programmes, verify, debug and comic to EPROM. W II accept most + 5v EPROMS. Ideal tool as a ROMULATOR. See the review in Sept 81 P.E. 

Complete unit with PSU, Romula or lead & VDU lead £168 + £2 Pep 
UV ERASERS 

UVIB £42 UV140 £61.50 UV141 £78 (up to [PROMS) (up to 14 EPROMS) (As UV140 + timer) All erasers are provided with built in safety devices to avoid accidental UV exposure. Main ON/UV ON indicators are also provided. 

* MICROPROCESSOR TRAINER * 
(As published in Wireless World Jan 811 

This micro computer based on 6802 processor and only 8 other ICs, provides up to 4K EPROM, 1 K RAM, 
PIA, 6 digit display and up to 8 monitor commands. Though designed as a trainer Nandcomp can be used 
as desktop computer and a software development tool. The spare EPROM space allows modification for 
dedicated control or calculator application. 
Kit (incl. all comps for computer, psu, & cassette interface, 2K monitor EPROM & all PCBs) f72 P&P el 

PLEASE ADD 40p P&P & 15% VAT (Export no VAT) 
Government, Colleges, etc. ORDERS WELCOME 

VISA & ACCESS CARDS ACCEPTED 
FULL PRICE LIST ON REQUEST 

10 

TTU 7400 lip' lip 12p 12p 12p IBp 2Bp 2Bp 14p 15p IBp 20p 20p 22p 35p 26p 
25p 17p 30p 20 
22p 2Bp 30p 25p 30p IBp 25p 27P 27p 30p 17p 70 p 
3«P 90 p 60p 93p 4Bp Hp 17p 
17p 17p 17p 36p 30p 30p 20o 30p 30p 50p lOOp 70p 4Sp lOOp 90p 20p 21 Op 2Sp 60p 30p 3 Op SOp 50p 45p 120p 86p 22p 40p 90p 75p 90p 70p 25p 45p 48 p 40p 40p 40p 45p 32p 
65p 200p 70p lOOp 75p SOp 45p 45p 70p 50p 50p BOp lOOp BOp 60p BOp BOp BOp SBp 70p 140p 300p 65p BOp BOp BOp 70p lOOp BOp IBOp SOp SOp 120p 500p 325p BOp BOp BOp BOp 

70p BOp 70p BOp lOOp lOOp BOp 70p IBOp SOp 7Bp 200p 200p lOOp lOOp lOOp BBp BBp 

74368 BBp 74390 lOOp 74393 lOOp 74490 _120p 
| 74LS SERIES 74LSOO , 74LS01 741S02 74LS03 74LS04 74LS05 74LS08 74LS09 74LS10 74LS11 74LS13 74LS14 74LS20 74LS21 74LS22 74LS26 741S27 74LS30 74LS32 74LS37 74LS38 74LS42 74LS47 74LS61 74LS55 74LS73 74LS74 74LS75 74LS76 74LS83 74LS85 74LS86 74LS90 74LS92 74LS93 74LS95 ' 74LA96 74LS107 74LS109 74LS1I2 7415113 __K 74LS114 30p 74 LSI 22 42p 74LS123 BOp 74LS124 I20p 

12p 14p 14p 14p 15p IBp IBp IBp 15p 15p 25d 40p 
15p 15p 
16p 18p IBp IBp IBp IBp 1 Bo 36 p 40p IBp 30p 2Bp IBp 24p 20p 4Bp 6 Bo 20p 28p 40p 30p 
4 Bp lOOp 45p 30p 34p 30 p 

74LS125 74LS126 74LS132 74LS133 74LS136 74LS138 74LS139 74LS14S 741S147 IBOp 74LS148 /4LS161 74LS1B3 BOp 74LS164 74LS155 74LS156 74LS157 3Bp 74LS158 36p 74LS160 40p 74LS161 40p 74LS162 40p 74LS163 40p 74LS164 48p 74LS165 lOOp 74LSI66 SOp 74LS170 120p 74LS173 70p 74LS174 - 
74LS175 74LS181 140p 74LS190 74LS191 74LS192 74LS193 74LS194 74LS195 74LS196 74LS197 74LS221 74LS240 74L5241 74 L 5242 74LS243 74LS244 74LS245 74LS251 /4Lb2bJ wp 74LS257 74LS258 74LS259 74LS260 74LS2.66 74LS273 

74LS279 74k.S283 45p 74LS298 IBOp 74LS323 260p 74LS324 IBOp 74LS348 IBOp 74LS3B2 lOOp 74LS353 lOOp 
74LS363 160p 74LS364 IBOp 
74LS365 74LS367 74LS268 74LS373 74L5374 74LS375 BOp 74LS377 74LS378 74LS390 7415393 74LS399 200p 74LS540 135p 74LS541 135p 74LS670 170p 
4000 SERIES 4000 

SOp 40p 40P 

4Bp BOp 140p BOp BOp BOp 48 p 40p 48p BOp 65p BOp 70p 70p 80p SOp BBp SOp 40P wp 4Bp 40P SOp 24P 2Bp 
70p 
4Bp 

38p 36p 36 p 70p 70p 
70p BOp BBp BOp 

TST 
4015 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 4034 4035 4036 4039 4040 4041 4042 4043 4044 4046 4047 4048 4049 4050 4051 4052 4053 4054 4055 4056 4059 4060 4063 4066 4067 4068 4069 4070 4071 4072 4073 4075 4076, 4081 4082 4088 4089 4093 4094 4095 40S6 4097 409S 4099 40085 40097 40098 40102 40103 40106 40109 40163 40173 40174 40175 40193 40257 . 4502 4503 4507 4508 4510 4511 4512 4514 4515 4516 4518 4520 4521 4526 4527 4528 4532 4534 4536 4538 4539 4543 4553 4555 4556 4560 4568 4569 4672 4583 4584 4585 14495 

BOp 60p 30p 45p BOp 32p BOp BBp 70p 20 p 40p 20p 130p 32p BOp 75p 40p 170p IBOp SOp 295p 295p BBp 70p BBp BOp 70p 70p 75P BBp 27p 27p BOp SOp BOp 130p I25p 120p BOOp 90p lOOp 35 p 4O0p 18p 18p 18p 18p 18p 20p 20p BOp IBp 20p 72p IBOp 40p IBOp SBp SBp 34 Op 90p 12 Op 90p C120p 120p 180p 180p 45q lOOp lOOp 120p SOp lOOp 120p IBOp 70p BOp 40p 20 Jp BBp BOp BBp IBOp IBOp 75P 45p 70p IBOp 75p SOp 7Bp SOp BOOp 300p 120P nop lOOp 290p BOp BOp IBOp 
300p 180p 30p 90p 45p lOOp 400p 

i LINEAR LCs AN 103 AY 1 0212 AY 1 1313 AY1 1320 AY1-5050 AV3 8910 AY3 8912 AY5-1224A AY5 1315 AYB 40070 C A3028A CA3019 CA3046 CA3048 CA3059 
CA3080E C A 3086 CA3089 CA3090AQ CA3130E CA3140 CA3160E CA3161E CA3162 CA3I89E CA3240 CA32&3G 0AC1408 8 
HA1366 HA1388 ICL7106 ICL8038 ICM7555 LC7120 LC7130 
66347 66351 LF353 LF356P LF357 LM10C LM301A LM310 
LM318 LM319 LM324 LIVI3352 LM339 LM348 LM358P LM377 LM380 LM381 AN LM382 LM386 LM387 LM389 LM393 LM394 LM709 LM710 LM711 
LNI733 LM741 LM747 LM748 LM2917 LM3302 LM3900 LM3909 LM3911 LM3914 
LM3915 LM3916 LM13600 M51513L M51516L 

ISSp 270p 

I MB3712 200p I MCl3tOP BOOp" MCI458 668p MC1495L 320p IV1C1496 140p MC3340P 600P I MC3401 6 BOp MC3403 240p MKb0398 600p ML 920 520p MM5716Q 120p MN6221A SOp NEW 70p ^E555 22 Bp NE556 300p NE564 
72p 48p ^^566 225p 375o NE570 NE571 
coo NE5534A 

100J PLL02A 
190p RC4136 

RC4151 
300p RC4558 120p 55666 

200p SAD1024A 200p SFE96364 SL490 SN76477 SP8515 
i 
^ TA7310 
SS TBA661 T BABOO '"P TBA810 

,Mp TBA820 

425p TBA950 27p TCA220 120p TCA940 
200p TDA1004A 225p TDA10O8 45P TDA1010 
140p IDA 1022 65p TDA1024 75p TDA1034B 
75p TDA1170 175p TOA2002V 75p TDA20Z0 180p TL071/81 120p rL072/82 SBp TL074 120p TL084 SSp EL094 lOOp tli/o 350P "rL430C Up .UAA170 
60p UA2240 

70l UON6118 
IOOD ^0^6184 rap 70p U^C575 35p UPC592H 200p ;UPC1156H 140p 55p ^N4I4 
95p 2N419C 

130p ^N423E 210p 225p ZN425E 

225p ZN4Z7E 

125p 300o ZN1040E BOOp 

22Sp. IBOP! 40 p | 350p 70p 120i SOp 120p /tXJp 800p 620p €6 IBOp 20 p BOp 420p 130p 155P 140p 42Sp 425p 150p BOOp 70p 200p BOp 260p 1250p BOOp 3 BOp 175p 760p 165p 196p 125p IBOp IBOp 200p SOp lOOp SOp 
300p 350d 200p 300p 320p 22Sp 550p 
120p 250p 300 p 325p 320p 45p 75p 130p iioP 200p SOp 70p 170p 300p 320p 320p IOOd 275p 200p 275p 

300p 
90p 22Sp IBOp 135p 3 BOp 625p 200p 700p 

COMPUTER COMPONENTS 
CPUs 1802CE 2650A 6502 6502A 6600 6802 6809 

8085A INS8060 TMS990O 

700p £12 450p BOOp 370p 42Sp £10 C15 

Z80A Z80B 

£11 £20 370d 450p £16 £19 
SUPPORT 
DEVICES 3242 3245 6522 6532 6821 9551 8821 6846 

BOOp 450p BOOp 775p 160p «Wp 160p £10 £10 160p 250p BOOp 950p 800p 220p IBOp IBOp 2Wp 250p 250p 450p 8 BOp 350p 800p 350p BOOp BOOp 8279 950p ZBOPIO 300p ZBOAPIO 350p Z80CTC 300p ZBOACTC 350p ZBOAOABt BOOp 780AOMA £12 ZB0S101 £12 
CRT 
CONTROLLER COM5037 £16 SF96364 fg TWS9927 

6875 8154 8165 8206 8212 8216 8224 
8243 8260 8261 8253 8255 8267 

6847 9365 
£10 no £60 

MEMORIES 
2101A 400p 2102-3L 120p 21078 BOOp 2111A 300p 2112-A 300p 2114-2L 95p 2114-4L SOp 2147 450p 4027 300p 4044-45 4 BOp 4116-15 SOp 4116-20 75p 4118-3 BOOp 4118 4 4 BOp 41642 BOOp 4816AP-3 BOOp 5101 300p 
6116P-3 530p 6514 45 300p 6810 200p 7489 210p 74S189 325p 74S201 3 BOp 74S289 326p 

ROMsJPROMs 74S188 32Sp 74S287 308p 745288 226p 745387 32Sp 74S471 650p 8 SOp 74S473 74S474 650p 74S570 660p 74S571 650p 745573 950p 
EPROMs 1702A BOOp 2708 300p 2716 I + 5V) 300p 2564 £25 2616 ( + 5V) 300p 2532 400p 2732 400p 2716-300nS BOOp 2732-300oS 750p 
UARTSs 
AY 3-1015P 300p AY 5 1013P 300p IM640? 450p TR1602 300p COM8017 300p 

CHARACTER 
GENERATORS RO-3-2513UC /50p HO 3-2513LC 70^. . SN;4S?€2AN £10 - 

INTERFACE ICt AOS58CJ 775p AD561J £14 AM25S10 350p AM26LS31 IBOp AM26LS32 190p DAC80 £20 375p 450p 25 Op 225p 150p 225p 450p Lf13201 MCI 488 MC1489 MC3418 MC3446 MC3480 MC3486 MC4024 MC4044 MC14411 MCI 4412 MC4044 MM68T74 ULN2003A lOOp ULN2004A lOOp 75017 

SBp 950 p 300p 850p 500p 325p 32Bp 700p 900p 325p 

CRYSTALS 
32 768KH2 180p lOOKHz 300p ZOOKHz 300p 1.0MHz 320p 1.008MHz 350p 1.5MHz 450P 1.8432MHz 250p 2.00MHz 250p 2.45760MHz250o 2.5MHz 2B0p 3.276MHz IBOp 3.5796MH7 lOOp 3 686MHz 300p 4.00MHz IBOp 4.194MHz 200p 4.43MHz150p 176p IBOp 1 175p 1 

IBOp I 250p 1 IMP | V75pl 175p 17Bp 
75110 75112 75114 75116 75150P 75164 75182 75324 75361 75363 75365 75451/2 75453/4 75491/Z 8T26 8T28 8195 8797 81LS95 81LS96 81LS97 81LS98 9602 9637AP 

IBOp IBOp IBOp IBOp IBOp 140p 140p 230p 375p 150p 150p 150p 72p 72p 70p 120p 120p 120p 120B SOp 120p SOp 120p 220p IBOp 

5.00MHz 4.43MHz 5 00MHz 6.0MHz 6.144MHz 7.0MHz 7.168MHz 8,00MHz 8.86MHz lO-OOMHz 260p 107MHz 150o 12MHz 260p 13MHz 3 BOp 14.318MHz ITSp 15MHz 200p , 
16.00MHz 760p | 18 OOMHz TOOp 1 
18-432 IBOp 19 968MHz IBOp 24MHz l75p 26.690MHz IHIp 27.145MHz 200p 38 6667MHzi75o 48.0MHz 17i^ SB.5MHZ Wp 116.0MHz 300p 
KEYBOARD 
ENCODER I 

CONNECTION SYSTEMS JUMPER LEADS 24" Cable with Headers 14pln l6pio24pin40pfn Single end 146p 166p240p 3S0p Double end 210p 230p 34Bp 640p Cable with Sockets 20Pi n 26pin 34p in 40pi n Single end 124") IBOp 210p 270p 300p Double end (1fl"|290P 386p 490p S40p 
34 Way Edge Conn <36") One End £550 D, Conn 25W 24" M: £5. F: £5.50 

10 CONNECTORS (Speed block) 10 26 34 40 Type Way Way Way Way Header plug 90p 200p 240p 270p Receptacle 90p 200p 240p 270p 

ZN425E-8 350o 2N426E-8 350p 2N427E 8 B50p 2N4286-8 500p 

74S SERIES 74S00 BOp 

4001 4002 4006 4007 4008 4009 4010 4011 4012 4013 

3 
12p Up ' 15p BBp 16p 60p 3Bp 40p Up 16p 35p 

74S04 74S08 74530 74S32 74S74 74585 74586 74S124 745132 745133 745138 745139 74S157 74 SI 63 745174 745175 74S194 74S241 

BOp 75p 

SOp 

IBOp 

FIXLD PLASTIC 1A ♦ ve ve 5V IA 7805 BOp 7905 BBp 12V 1A 7812 SOp 7912 BBp 15V 1A 7815 BBp 7915 BOp 18V 1A 7818 BSp 7918 60 p 24 V 1A 7824 BBp 7924 60p 5V 100mA 78L05 30p 79L05 BBp 12V 100mA 781.12 30p /9L12 70p IBV 100mA 78L15 SOp 79L15 70p 

LOW PROFILE OIL SOCKETS BY TEXAS Spin 9p 18 pin I6p 24 pin 24p 14 pin lOp 20 pin 18p 2B pin 2Sp 16p»n lip 22 pin 22p 40 pin 30p 

MODULATORS 6MHzUHF 37Sp BMHzUHF 4 SOp 
BAUD RATE 

DISC CONTROL GENERATOR 
FD1771 £20 COM 81 IB C8 FD1791 £30 MC14411 £7 FD1793 £32 TELETEXT ICs FD1795 £36 SAA5020 £6 FD1797 £37 SAA5030 £9 WD 1691 £15 SAA504 £16 WD2143 5BOp SAA5050 £9 

EUROCONNECTORS Plug Skt DIN 416122x 32 Wfay 300p SOp Angled 2x32 Way 380p 400p 3 x 32 Way 370p 430p Angted 3x32 Way 460p DIN 41617 31 Way 200p 200p (for 2 x 32 Way please specify A + B or A + C type) 
DIL HEADER PLUGS 14pin 16pin 24pin 40pin Solder type BOp BOp lOOp 275p IDC type 130p 140p 200p 2S6p 

MiN D CONNECTORS 9 IB 25 37 MALE solder SBp 136p 200p 280p angled 160p 230p 286p 426p FEMALE solder 12Sp ISOp I6p 375p angled 175p 240p 310p BOOp Hoods lOOp lOOp 100 IBOp 
OIL SWITCHES 4 way 110p 8 way 140p 6 way 125p 10 way IBOp 

ZIFSKTS 24 pin £6 28 pin £6 40 pin £10 
EDGE CONNECTORS 0,1 0.1B6 2 x 18 Way IBOp 2 x 22 Way 31Qp ITOp 2 x 23 Way 336P 2 x 25 Way 210p 20Op 1 x 43 Way 260p - 2 x 43 Way 360p 1 x 77 Way 700p 

TRANSISTORS 

IM309K 1A5V 135P 78HGKC LM317K 325p 78H06KC LM317T 1A Adj 200p 78MGT2C LM337T 22 Bp 78GU1C LM323K 3A 5V BOOp 73GUIC LM723 150mA Adj 37p 79HGKC TL494 400p TL497 78S40 300p LM305AH 
OPTO ELECTRONICS 2N5777 46 p ORPGO OCP71 180p ORP61 ORP12 120p TIL78 
OPTO ISOLATORS ILD74 130p T1L111 MCT26 lOOp 111112 MCS2400 ISOp TILIIS ILQ74 240p TIL116 
LEGS 0.2 ■ 0.12S TtL220 Red TIL32 BBp TIL222 Gr I IL209 Red lip TIL228 Yet 7IL211Gf 16p Rectangular TIL212 Ye IBp LEDs(R, G, Y) TIL216 Rod IB NSB5881 TIL311 DISPLAYS TIL3I2/3 3015F 200p TIL321/2 DL704 140p TIL330 DL707 Red 140p 7750/60 FND357 120 p DRIVERS FND500 SOp 9368 FND507 SOp 9370 MAN3640 175p UDNeitB MAN4640 200p UDN6184 

BOOp 550p UOr 200p 225p 700p 300p 2 BOp 
120p 120p BBp 
SOp SOp SOp SOp 
12p 15p 22p 
30p 570p BOOp 110 

130p UOp 200p 
2 SOp 300p 34uP 320p 

AD161/2 BC107/8 BC109C BC117 BC147/8 ecus BC157/8 BC159 ectesc BC172 BC177/8 BC179 BC182/3 0C184 nci87 BC212) 3 BC214 BC237 BC327 aC337 BC338 BC461 80477/8 
BC548C BC549C BC557KB BC559C BCy70 0CY71 2 80131/2 6D135/6 BD139 B0140 80189 8D232 BD233 BD235 BD241 BD242 BD677 BF244B BF256B 
BF257<8 8F337 BFR39 BFR40/1 BFR/9 RFR80/I BFR96 BFX29 BFX30 

75p 85p BOp BOp 40p 35p BOp 
32p 3£lp 25p 25p 25p 2Sp 180p 40p 27p 

WIRE WRAP SOCKETS BY TEXAS Spin 25P 18 pin BOp ?4 pin 70p 14 pin 35p 20 pin BOp 28 pin SOp 16 pin 40p 22 pin 66p 40 pfn lOOp 
BFX84/5 BFX86/7 BFX88 BFX89 BFY50 6FY51/2 BFV56 BFY90 8RY39 65X19/20 BU104 BU105 
BUif« BUI 09 BU126 BUI BOA BUZOB BU208 eu406 BUX80 aUY69C E3I0 MJ802 MJ2501 MJ2955 MJ3001 MJ4502 MJE340 MJE29SB MJE3056 MPF102 MPF103/4 MPF105 MPSAOB MPSAI? MPSA13 MP5A20 MPSA42 MPSA43 MPSA56 MPSA70 MPSA93 MSPU06 MPSU07 MPSU45 MPSU65 T1P29A TIP29C TIP30A TIP30C TIP31A TIP31C TiP32A TPP32C 

40p 27p 27p 180p 24p Z«p 4Jp 80p 46p 24p 225p ISOp 
250p 225p 150p 120p 200p 200p 146o £6 350p SOp 

BOp lOOp 70 p 40 p 30 p Alp 30p SOp SOp SOp SOp SOp 32d SOp 40p B3p BOp 90p 78p 35p 40p 35p 40p 40p 45p 46p 40p 

TIP33A 70p TIP33C SOp T1P34A SOp TIP34C 120P TIP35A 120p T1P38C 140p TIP36A 140p TIP36C IBOp TlKlA BOp 
TIP41C BBp 11H42A BOp TIP42C SBp TIPB4 160p TIP120 7Sp TIP121 75p TIP122 SOp TIP 142 130p TIP147 130p TIP2955 78p TIP4055 70p TIS93 30p zrxioe 12p ZTX300 13p ZTX452 46p ZTX500 16p 2TX502 IBp ZTX504 18p 7TX552 w>P 2TX652 60p 2TX7S2 TOp VN66AF 72p VN10KM 60p VN66 BOp 
2N697 25p 2N698 45p 2N706A 30p 2N708 30p 2N918 45p IBp 2N930 2N1131/2 36P 2N1613 25p 2N1711 25p 2N2102 70p 2N2160 350D 2N2219A 2Sp 2N2222A 2Sp 2N2369A 26p 2M2484 SOp 2N2646 45p 2N2904/5 25p; 2N290bA 25p 25p 2N2907A 
2*J2926 ao 2N3053 30p 

2N3054 2N3055 2N3442 2N3553 2N3584 2N3643/4 2N3/02/3 2N3704 '5 2N370617 2N3708/9 2N3773 2N3819 2N3820 2 N3823 2N3866 2N3902 2N3903/4 2N3905/6 
2N4037 2N4123/4 2N4I25'6 2N4401 3 2N4427 2N4871 2N5087 2N5089 2N5172 2N5191 2N5I94 2N5245 2N5298 2N5401 2N5457.-8 2NB459 2N5460 2N5485 2N5875 2 N 602? 2N6052 2N6059 2N6107 2N6247 2N6254 2N6290 2SC1172 2SC1306 2SC1307 2SC1957 2501969 IBOp 2SC2028 SBp 2SC2029 2$C2078 2SC2335 2SC2612 3N128 

48p 140p 240p 250p 48p 12p 12p 14p 12p 300p 2Bp 40p SOp SOp 700p IBp IBp 
65p 27P 27p 27p 90p BOp 27p 27p 27p 90p 90p 40p 65p BOp 40p 40p BOp 44p 2 SOp 48p 300p 325p $5p 190p 130p BSp 150p lOOp IBOp SOp 

ACORN ATOM 
Basic Kit £120 Built £135 Fully Expanded 12K + 12K £188 p£tp £2-50/unit SEE APRIL PE FOR 

ATOM VISION Phone for details on Atom Accessories 
3N140 120p 3Nt41 nop 3N201 nop 3N204 120p 40290 2Mp 40361/2 75p 40408 90p 40409 lOOp 40410 lOOp 40411 300p 40694 120p 40695 120p 40673 75p 40871/2 lOOp 

DIODES BY127 12p BYX36.300 20p 8p OA47 OA90/91 9p OA95 9p OA200 9p OA20? lOp 1N914 4p 1N916 7p 1N4148 4p 1N4tX)1 '2 5p 1N4003/4 6p 1N4006 Sp 1N4006/7 7p 1N5401 3 Up 1N5404/7 19p 9p 1S920 

250p 200p | 250p 2 BOp 120p 

1 A 50V 1A 10OV 1A 400V 1A 600V 2A 50V 2A100V 2A400V 3A 200V 3A 6007 4A 100V 4 A 400V 6A 50V 6 A 100 V 6A 400V 10A 400V 25A 400V 

19p 20p 25p 30p 30p 3Bp 46p BOp 72p 95p lOOp SOp lOOp 120p 200p LOOp 

ZENERS 2.7V-33V 4O0mW 1W 9p IBp 
TRIACS PLASTIC 3A 400V 6A 400V 6A 500V 8A 400V 8A 500V 12A 400V 12A 600V 105p 16A400V UOp 16ABOOV T28000 

BOp 70p 
Mp 75P SBp •Bp 

130p 130p 
THYR1STORS 
3A 400V lOOp 8A 600V 140p 12A 400V ISOp 16A100V ISOp 16A 400V ISOp C106D 45p MCRtOI 36p TIC44 27p 2N3525 130p 2N4444 ISOp 2N5060 30p 2N5064 35p 

PCS MOUNTING RELAYS 6 or 12V DC Cot! SPOT 2A 24V DC ISOp 6 or 12V DC coil DPDT5A24V0C 240VAC200p 6 or 12V DC Coil SPDT 10A 24V DC 240V AC225p 

RELAYS FOR ALL ETI PROJECTS AVAILABLE EX STOCK 

* SPECIAL OFFER * 
1-24 25-99 

2114L-2 90p 85" 
2716 21Op 200p 
2532 400p 375p 
4116-200nS 70p 65p 

SOFTY «l The complete microprocessor development system tor Engineers and Hobbyists. You can develoo vour 
progtammes, verity, debug and comit to EPhrrM. Will accept most + 5y EPROMS. ueve.op your 
Ideal tool as a ROMULATOR. See the review in Sept. 81 P.E. 

Complete unit with PSU, Romulator lead & VDU lead £169 + £2 d&d 
UV ERASERS 

UVIB £42 UV140 £61,50 UV141 £79 
(up to 6 EPROMS) (up to 14 EPROMS) (As UV140 + timer) All erasers are provided with built in safety devices to avoid accidental UV exposure. Main ON/UV ON 

indicators are also provided. wn«/ww uiv 
* MICROPROCESSOR TRAIMEn * 

(As published in Wireless World Jan 81) 
TNs micro computer based on 6802 processor and only 8 other ICs, provides up to 4K EPROM, IK RAM, 
PIA, 6 digit display and up to 8 monitor commands. Though designed as a trainer Nandcomp can be used 
as desktop computer and a software development tool. The spare EPROM space allows modification for dedicated control or calculator application. 

' Kit (incl. all comps for computer, psu, & cassette interface, 2K monitor EPROM & all PCBs) £72 P&P £1 
PLEASE ADD 40p P&P & 15% VAT (Export no VAT) 
Government Colleges, etc. ORDERS WELCOME 

VISA & ACCESS CARDS ACCEPTED 
FULL PRICE LIST ON REQUEST 

TECHNOIVIATIC LTD. 
r IAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD. LONDON NW10 

((Tel: 01 452 1500, 01 450 6597. i lex: 922800 
305. EDGEWARE ROAD. LONDON W2 Tel: 01-723 0233 
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COMBO -AMPLIFIER 
Easy to build portable 120W MÓSFET 

amp for all stage musicians. Built-in 
flanger, five step equaliser, two inputs 

for guitars, keyboards or microphones, 

low -noise pre -amp. 

Full details in our book. Price 60p. 
Order As XA01 B. 

STOP -WATCH 
Multi -mode 6 -digit stopwatch accurate 
to hundredths of a second. Easy to 

build- completekits available. 

Polf details in our projects book. . 

Price 60p. 

Order As XAO2C. 

MILES PER GALLON METER 
Digital display:shows you how 
economical your -driving is ad you go 

along. 

Complete kits available. 

Full details in our projects book. 

Price 60p. 
Order As XAO2C. 

mrifl)IuIfl 
All mail to: 
P.O. Box 3, Rayleigh, Essex SS68LR 
Tel: Sales (0702) 552911 General 107021554155 

Shops at: 
159 King St., Hammersmith, London W6. Tel: 01-7480926 
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000 
wore: Shops closed Mondays 

ELECTRONIC 
SUPPLIES LTD. 

DIGITAL MULTI -TRAIN CONTROLLER 
Control up to 14 trains individually on the same track with any four 
simultaneously! Low cost kits available. 
Full details in our projects book. Price 60p. 
Order As XAO2C. 

Photo by W.A. Sharman. 

HOME SECURITY SYSTEM 
Six independent channels -2 or 4 wire 
operation. External horn. High degree 

of protection and long term reliability. 
Full details in our projects book. 
Price 60p. 
Order As XAO2C. 

MATINÉE ORGAN 
Easy -to -build, superb specification. 

Comparable with organs selling for 
up to f 1,000. Full construction details 
in our book. Price £2.50. 
Order As XH55K. 

Complete kits available: 

Electronics -f299.95, . 

Cabinet- £99.50 (carriage extra). 

Demo cassette price £ 1.99. Order As XX43W. 

* Don't miss out -get a copy of our catalogue now! 
Over 140,000 copies sold already! 

* On sale now in all branches of WHSNIITHvy price f1. 

* 320 big pages packed with data and pictures of over 5,500 items. 

Post this coupon now! 
Please send me a copy of your 320 page catalogue. I enclose f1.25 fine. 25p päpl. 0 
I am not completely satisfied I may return the catalogue to you and have my morel. 
refunded. 

If you live outside the U.K. send f1.68 or 12 International Reply Coupons. 
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COMBO-AMPLIFIER 
Easy to build portable 120W MOSFET 
amp for all stage musicians. Built-in 
flanger, five step equaliser, two inputs 
for guitars, keyboards or microphones, 
low-noise pre-amp. 
Full details in our book. Price 60p. 
Order As XA01B. 

DIGITAL MULTI-TRAIN CONTROLLER 
Control up to 14 trains Individually on the same track with any four 
simultaneously! Low cost kits available. 
Full details in our projects book. Price 60p. 
Order As XA02C. 

Photo by W.A. Sharman. 

C. 
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STOP-WATCH 
Multi-mode 8-digit stopwatch accurate 
to hundredths of a second. Easy to 
build-complete kits available. 
Full details in our projects book. . 
Pnce 60p. 
Order As XA02C. 

HOME SECURITY SYSTEM 
Six independent channels-2 or 4 wire 
operation. External horn. High degree 
of protection and long term reliability. 
Full details in our projects book. 
Price 60p. 
Order As XA02C. 
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MILES PER GALLON METER 
Digital display-shows you how 
economical youhdriving is as you go 
along. 
Complete kits available. 
Full details in our projects book. 
Price 6Op. 
Order As XA02C. 

mpuim 
AH mail to: ■ 
P.O. Box 3, Rayleigh, Essex SS6 SLR 
Tel: Sales (07021 552911 General (07021 554155 
Shops at: 
159 King St., Hammersmith, London W6. Tei: 01-748 0926 
284 London Rd., Westcliff-on-Sea, Essex, Tel: (0702) 554000 
Note: Shops closed Mondays 

MATINEE ORGAN 
Easy-to-build, superb specification. 
Comparable with organs selling for 
up to £1,000. Full construction details 
in our book, Price £2.50. 
Order As XH55K, 
Complete kits available; 
Electronics-£299.9 5, 
Cabinet - £99.50 (carriage extra). 
Demo cassette price £1.99. Order As XX43W. 

Don't miss out-get a copy of our catalogue now! 
Over 140,000 copies sold already! 

^ On sale now in all branches of WHSMITH (ft price £1. 
320 big pages packed with data and pictures of over 5,500 items. 

ELECTRONIC 
SUPPLIES LTD. 

Post this coupon now! 
Please send me a copy of your 320 page catalogue, f enclose £1.25 (inc. 25p p&pL It 
I am not completely satisfied I may return the catalogue to you and have my money 
refunded. 
If you live outside the U.K. send £1.B8 or 12 International Reply Coupons. 

Name  

Address . 
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Improving Memories 
Not many people know this, but computer RAM chips have a built-in 

mechanism for producing errors - the casing of the IC. Trace elements of 
radioactive isotopes found in the device packaging materials give off alpha 
particle radiation, causing soft errors in both static and dynamic RAM chips. 
Two companies have tackled this problem using two very different 
approaches. 

Dow darning decided that shielding the silicon surface seemed the most 
logical approach, and developed a silicone rubber which is applied to the 
memory chips in the last step before hermetic sealing. One syringeful of the 
liquid silicone (30 cc) can coat 2400 static 4K RAMs and give at least one orde 
of magnitude failure rate reduction. Hitachi, on the other hand, have im 
proved the reliability of their new plastic -packaged 64K dynamic RAMs using 
a combination of design features. These include higher cell charge storage 
capacities and higher signal read-out levels, resulting in a two orders of 
magnitude improvement over non -coated devices. Hitachi expect these chips 
to replace conventional ceramic 64K dynamic RAMs in the majority of 
applications. 

This Is A Recording 
Atelephone answering machine which uses a microprocessor to combine 
simplicity of operation with versatility of use has been launched by 

Panasonic. The KX-71524BE (who the hell dreams up these names?) is a twin 
cassette system using standard cassette tapes for both incoming and outgoing 
messages, eliminating the need for 'endless loop' or other specialist tapes. A 
variety of operating modes are available to cater for most user requirements 
and by using an individually coded pocket bleeper, you can retrieve messages 

by calling your own number from anywhere in the world. Skip and repeat 
functions are speeded up by using a message search system; a tone is added to 
the beginning and end of each message which is easily identified by the search 
system. The unit is available from dealers of Panasonic Business Equipment. 
Now if only British Telecom could do something about wrong numbers... 

OOPS 
A couple of boobs to comment on this month. First, the Music Processor 

/y( November '81). There are two R38s on the overlay; the one connected to 

pin 7 of IC5 is an error, but makes little difference as pin 7 is not connected in- 

ternally. The published PCB has IC6 pins 5 and 6 connected together; pin 6 

should only connect to C15 so cut the extra track. Boards supplied by our PCB 

Service do not have this error. The lead from R51 is marked LED1 anode on the 

overlay; it should be LED3 anode. The point marked LED3 cathode should also 

go to LED1 cathode. 
Second, two errors appeared in the Guitar Tuner circuit diagram 

(January '82). The supply pin numbering for IC3 is reversed; ( ve is pin 4, - ve 

is pin 11), and IC3c is drawn incorrectly. Pin 5 goes to the V12 rail only; R12 and 

C10 should go to pin 6. The overlay is correct. Incidentally, it appears that 

some people have been buying TMS 1000 ICs from sources other than 

Magenta and finding that the project doesn't work. This is because the IC is a 

mask -programmable chip and different versions do different things (some of 

them are doorbell chips, for example). Only chips described as TMS 1000 - 
MP0121 will work in this circuit and only Magenta sells them. 

This is the last time that OOPS will appear in the Digest pages. From now 

on amendments and improvements to our projects will appear in the 

READIWRITE pages. 

Big, Big, Bar 
LED bargraphs are considerably more robust and visually attractive than 

mechanical meters, but suffer from poor resolution due to the limited 
number of LEDs available. Until now, that is. This massive beast from the 
Hewlett-Packard stable contains 101 - count them - LED elements in a 

10.58 cm long package; the wide elements (1.52 mm) and 1% resolution result 
in accurate and reliable meter indication. The LEDs are red and configured as 

a common cathode arrangement to simplify interfacing; HP say the 
HDSP-8820 is particularly well -suited to industrial process control systems. In 

one off quantities the device costs £35.10 from HP authorised distributors - 
for more information contact Enquiries Section, Hewlett-Packard Ltd, King 
Street Lane, Winnersh, Wokingham, Berks RG11 5AR. 

Just Dropped In 
New equipment approved by the 

Electricity Council for high 
voltage live -line testing of overhead 
power cables and switchgear 
busbars will incorporate taut -band 
meter movements from Sifam Ltd of 

Torquay. One of the tests involved 
dropping the meters five times from 
a height of two metres onto a con- 
crete floor; since Sifam won the con- 
tract we assume the photograph 
shows the meters being assembled 
prior to testing, and not repaired 
afterwards. 
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Improving Memories 

Not many people know this, but computer RAM chips have a built-in 
mechanism for producing errors — the casing of the IC. Trace elements of 

radioactive isotopes found in the device packaging materials give off alpha 
particle radiation, causing soft errors in both static and dynamic RAM chips. 
Two companies have tackled this problem using two very different 
approaches. 

Dow Corning decided that shielding the silicon surface seemed the most 
logical approach, and developed a silicone rubber which is applied to the 
memory chips in the last step before hermetic sealing. One syringeful of the 
liquid silicone (30 cc) can coat 2400 static 4K R AMs and give at least one order 
of magnitude failure rate reduction. Hitachi, on the other hand, have im 
proved the reliability of their new plastic-packaged 64K dynamic RAMsusing 
a combination of design features. These include higher cell charge storage 
capacities and higher signal read-out levels, resulting in a two orders of 
magnitude improvement over non-coated devices. Hitachi expect these chips 
to replace conventional ceramic 64K dynamic RAMs in the majority of 
applications 
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This Is A Recording 
A telephone answering machine which uses a microprocessor to combine 

simplicity of operation with versatility of use has been launched by 
Panasonic. The KX-T1524BE (who the hell dreams up these names?) is a twin 
cassette system using standard cassette tapes for both incoming and outgoing 
messages, eliminating the need for 'endless loop' or other specialist tapes. A 
variety of operating modes are available to cater for most user requirements 
and by using an individually coded pocket bleeper, you can retrieve messages 
by calling your own number from anywhere in the world. Skip and repeat 
functions are speeded up by using a message search system; a tone is added to 
the beginning and end of each message which is easily identified by the search 
system. The unit is available from dealers of Panasonic Business Equipment. 
Now if only British Telecom could do something about wrong numbers. . , 

OOPS 
A couple of boobs to comment on this month. First, the Music Processor 

(November '81). There are two R38s on the overlay; the one connected to 
pin 7 of ICS is an error, but makes little difference as pin 7 is not connected in- 
ternally. The published PCB has IC6 pins 5 and 6 connected together; pin 6 
should only connect to CIS so cut the extra track. Boards supplied by our PCB 
Service do not have this error. The lead from RSI is marked LED1 anode on the 
overlay; it should be LED3 anode. The point marked LED3 cathode should also 
go to LED1 cathode. • • j. 

Second, two errors appeared in the Guitar Tuner circuit diagram 
(January '82). 1 .ie supply pin numbering for IC3 is reversed; (+ ye is pin 4, - ve 
is pin 11), and IC3c is drawn incorrectly. Pin S goes to the V/2 rail only; R12 and 
CIO should go to pin 6. The overlay is correct. Incidentally, it appears that 
some people have been buying TMS 1000 ICs from sources other than 
Magenta and finding that the project doesn't work. This is because the IC is a 
mask-programmable chip and different versions do different things (some of 
them are doorbell chips, for example). Only chips described as TMS 1000 - 
MP0121 will work in this circuit and only Magenta sells them. 

This is the last time that OOPS will appear in the Digest pages. From now 
on amendments and improvements to our projects will appear in the 
READ/WRITE pages. 

Big, Big, Bar 
LED bargraphs are considerably more robust and visually attractive than 

mechanical meters, but suffer from poor resolution due to the limited 
number of LEDs available. Until now, that is. This massive beast from the 
Hewlett-Packard stable contains 101 — count them — LED elements in a 
10.58 cm long package: the wide elements (1.52 mm)and1% resolution result 
in accurate and reliable meter indication. The LEDs are red and configured as 
a common cathode arrangement to simplify interfacing; HP say the 
HDSP-8820 is particularly well-suited to industrial process control systems. In 
one off quantities the device costs £35.10 from HP authorised distributors - 
for more information contact Enquiries Section, Hewlett-Packard Ltd, King 
Street Lane, Winnersh, Wokingham, Berks RG11 SAR. 
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Just Dropped In 
New equipment approved by the 

Electricity Council for high 
voltage live-line testing of overhead 
power cables and switchgcar 
busbars will incorporate taut-band 
meter movements from Sifam Ltd of 

Torquay. One of the tests involved 
dropping the meters five times from 
a height of two metres onto a con- 
crete floor; since Sifam won the con- 
tract we assume the photograph 
shows the meters being assembled 
prior to testing, and not repaired 
altpru/xrHc 
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MULLARD SPEAKER KIT 
40 watt R.M.S. Bohm DESIGNED 
BY MULLARD SPECIALIST TEAM 
IN BELGIUM comprising a Mullard 
8" woofer with foam rolled 
surround, Mullard 3" high power 
dome tweeter and a cleverly 
designed B.K. Electronics crossover 
combining spring loaded loud- 
speaker terminals and recessed 
mounting panel. Supplied complete 
with assembly and cabinet details. 
Recommended cabinet size 240 x 
216 x 445mm. 

PRICE £13.90 + £1.50 P&P per kit 
STEREO CASSETTE TAPE DECK MODULE. 
Comprising of a top panel and tape mechan- 
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation into cabinet or 
console of own choice. These units are brand 
new, ready built and tested. 
Features: Three digit tape counter. Auto- 
stop. Six piano type keys, record, rewind, 
fast forward, play, stop and eject. Automatic 
record level control. Main inputs plus 
secondary inputs for stereo microphones. 
Input Sensitivity: 100mV to 2V Input Im- 
pedance: 68K. Output level: 400mV to both 
left and right hand channels. Output Im- 
pedance: 10K. Signal to noise ratio: 45dB. 
Wow and flutter: 0.1%. Power Supply re- 
quirements: 18V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
outputs are via individual screened leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 51/2in x 
111/4in. Clearance required under top panel 
21/4in. Supplied complete with circuit dia- 
gram and connecting diagram. Attractive 
black and silver finish. 
Price £26.70 + £2.50 postage and packing. 
Supplementary parts for 18V D.C. power supply 
(transformer, bridge rectifier and smoothing 
capacitor) £3.50. 

NEW RANGE QUALITY POWER LOUD- 
SPEAKERS 115", 12" and 8"). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12" and 15" 
units have heavy duty die-cast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons. 
Specification and Price: -- 

15" 100 watt R.M.S. Impedance Bohm 
59 oz. magnet, 2" aluminium voice coil. 
Resonant Frequency 20Hz. Frequency 
Response to 2.5KHz. Sensitivity 97dB. 
Price £32 each. £2.50 Packing and Car- 
riage each. 

12" 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2" aluminium voice coil. 
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB.Price 
£23.70 each. £2.50 Packing and Carriage each. 

8" 50 watt R.M.S. Impedance 8 ohms, 20 oz. 11/2" aluminium voice coil, Resonant 
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92dB. Also available with 
black cone fitted with black metal protective grill. Price: White cone £8.90 each. Black 
cone/grill £9.50 each. P & P £1.25 each. 

PIEZO ELECTRIC TWEETERS - MOTOROLA 
Join the Piezo revolution. The low dynamic mass (no voice coil) of a 

Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dynamic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH TWEETER. 

TYPE 
'A' 

TYPE 'C' 

TYPE 'A' IKSN2036A13" round with protective 
wire mesh, ideal for bookshelf and medium 
sized Hi-fi speakers. Price £3.45 each. 

TYPE 'B' IKSN1005A) 3%" super horn. For 
general purpose speakers, disco and P.A. 
systems etc. Price £4.35 each. 

TYPE 'C' IKSN6016A) 2" 5" wide dispersion 
horn. For quality Hi-fi systems and quality 
discos etc. Price £5.45 each. 

TYPE 'D' IKSN1025Al2" x 6" wide dispersion 
horn. Upper frequency response retained 
extending down to mid range (2KHz). Suitable 
for high quality Hi-fi systems and quality 
discos. Price £6.90 each. 

TYPE 'E' (KSN1038A) 33." horn tweeter with 
attractive silver finish trim. Suitable for Hi-fi 
monitor systems etc. Price £4.35 each. 

TYPE 'F' IKSN1057A) Cased version of type 
'E'. Free standing satellite tweeter, Perfect 
add on tweeter for conventional loudspeaker 
systems. Price £10.75 each. 
U.K. post free for SAE for Piezo leaflets). 

PRICE £63.25 
UK Post FREE 

LEADER LSG 

WIDE BAND 

SIGNAL 
GENERATOR 

100101z to 100MHz in 

five ranges 
Up to 303MHz (Harmonics) 

*Slow motion tuning 

*Internal modulation 1KHz 

External mod. input facility 

*Power supply 240v AC I 

*Size - 150=250 x 130mm 

*Price - L63.25 - UK. 

Post Free 

1K.WATT SLIDE DIMMER 
Controls loads up to 1KW 
Compact size 

4N"a 13 x2%" 
16 

Easy snap in fixing through 
panel/cabinet cut out 
Insulated plastic case 
Full wave control using Bamp 
triac 
Conforms to BS800 
Suitable for both resistance 
and inductive loads 

Innumerable applications in 
industry, the home, and discos/ 
theatres etc. 

Price: £11.70 each + 50p PEEP 
(Any quantity) 

BSR P256 TURNTABLE 
P256 turntable chassis S shaped tone arm 

Belt driven Aluminium platter 
Precision calibrated counter balance Anti 
skate (bias device) ' Damped cueing lever 

240 volt AC operation (Hz) Cut -our 
template supplied Completely manual arm. 
This deck has a completely manual arm and is 

designed primarily for disco and studio use 
where all the advantages of a manual arm are 

required. 
Price: £28.50 + £2.50 P&P 

dePOWER AMPLIFIER MODULES 

Vu Meter 

Matching 3 -way loudspeakers 
'and crossover 

Build a quality 60watt RMS system 8ohms 

Build a quality 60 watt R.M.S. system. 

* 10"' Woofer 

* 3- Tweeter 

* 5"" Mid Range 

* 3 -way crossover 

BK ELECTRONICS 
Prompt Deliveries 

VAT inclusive 

prices 

Audio Equipment 

Test Equipment 

by 

Thandar 

and 

Leader 

GENERAL PURPOSE 4'h" MINI 
SPEAKER 

General purpose full range loudspeaker, ideal 
for mini systems etc. 

Rolled fabric surround Twin cone 8ohm 
impedance 15 watt RMS 1" voice coil 

13oz magnet Frequency range 50/ 15000Hz 

Price: £6.90 each + 75p P&P 

Fitted with attractive cast aluminium fixing es 
cutcheons and mesh protective pi ills which are 
removable enabling a unique choice of cabinet 
styling. Can be mounted directly on to baffle 
with or without conventional speaker fabrics. 
All three units have aluminium centre donnes 
and rolled foam surround. Crossover coin 
bines spring loaded loudspeaker terminals and 
recessed (two ntino nanel 
Price £22.00 per kit + £2.50 postage and pack- 
req. Available separately, prices on request. 

12" 80 watt R.M.S. loudspeaker. 
A superb general purpose twin cone loud- 
speaker. 50 oz. magnet. 2 aluminium 
voice coil. Rolled surround. Resonant fre- 
quency 25Hz. Frequency response to 
13KHz. Sensitivity 95dB. Impedance Bohm. 
Attractive blue cone with aluminium 
centre dome. 
Price £17.99 each + £2.50 P&P. 

100 WATT R.M.S. 
Power Amplifier Modules with integral toroidal 
transformer power supply and heat sink. 
Supplied as one complete built and tested 
unit. Can be fitted in minutes. Auxilliary 
stabilised supply and drive circuit incorporated 
to power an L.E.D. V.u. meter, available as an 
optional extra. 
SPECIFICATION: 
Max. output power 100 watts R.M.S. IOMP1001 
Loads: (Open and short circuit proof) 4-16 ohms 

Frequency Response20Hz-25KHz : 3dB 
Sensitivity for 100 watts 500mV at 10K 
T.H.D. 00.1% 

Size: 360 x 115 K 80mm 
Prices: OMP 100W £29.99 f2.00 P&P 

V.u. Meter £6.50 

37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY + 

VISA 

* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mail order only. * All items packed (where 
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. 
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MULLARD SPEAKER KiT 
40 watt R.M.S. 8ohm DESIGNED 
BY MULLARD SPECIALIST TEAM 
IN BELGIUM comprising a Mullard 
8" woofer with foam rolled 
surround, Mullard 3" high power 
dome tweeter and a cleverly 
designed B.K. Electronics crossover 
combining spring loaded loud- 
speaker terminals and recessed 
mounting panel. Supplied complete 
iwith assembly and cabinet details. 
Recommended cabinet size 240 x 

16 x 445mm. 

*« 

PRICE £13.90 + £1.50 P&P per kit 

I TYPE B TYPE 

TYPE 'C 

PRICE £63.25 
UK Post FREE 

LEADER LSG 
IWIDE BAND 
I SIGNAL 
GENERATOR 
• IQOKHz to 100MHz in 

five ranges 
•Up to 300MHz (Harmonics) 
•Slow motion tuning 
•Internal modulation IKHz 
•External mod. input facility 
•Power supply 240v AC 
•Size - 150 * 250 * 130mm 
•Price - £63.25 - UK. 

Post Free 

BK ELECTRONICS 
Prompt Deliveries 

VAT inclusive 
prices 

Audio Equipment 
Test Equipment 

by 
Thandur 

and 
Leader 

STEREO CASSETTE TAPE DECK MODULE. 
Comprising of a top panel and tape mechan- 
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation into cabinet or 
console of own choice. These units are brand new. ready built and tested 
Features. Three digit tape counter. Auto- 
stop. Six piano type keys, record, rewind, 
fast forward, play, stop and eject Automatic 
record level control. Main inputs plus 
secondary inputs for stereo microphones. 
Input Sensitivity: lOOmV to 2V Input Im- 
pedance; 68K. Output level: 400mV to both 
left and right hand channels. Output Im- 
pedance: 10K Signal to noise ratio: 45dB- 
Wow and flutter: 0 1% Power Supply re- 
quirements: 18V DC at 300mA. Connections 
The left and right hand stereo inputs and 
outputs are via individual screened leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 5V^in x 
iTVSjin. Clearance required under top pane! 
2V4in Supplied complete with circuit dia- 
gram and connecting diagram. Attractive 
black and silver finish. 
Price £26.70 -f £2.50 postage and packing. 
Supplementary parts for 18V D.C. power supply (transformer, bridge rectifier and smoothing 
capacitor) £3.50. 

NEW RANGE QUALITY POWER LOUD- 
SPEAKERS (15", 12 ' and 8 ). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12" and 15 
units have heavy duty die-cast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons 
Specification and Price: - 
15" 100 watt R.M.S. Impedance 8ohm 
59 oz. magnet, 2" aluminium voice coil. Resonant Frequency 20Hz Frequency 
Response to 2.5KHz. Sensitivity 97dB 
Price £32 each. £2 50 Packing and Car 
riage each, 
12" 100 watt R.M.S. Impedance 8 ohm. 50 oz magnet. 2" aluminium voice coil 
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price 
£23.70 each. C2.50 Packing and Carriage each. 
8" 50 watt R.M.S. Impedance 8 ohms, 20 oz. 1 Vi" aluminium voice coil, Resonant 
Frequency 40Hz, Frequency Response to 6KHz. Sensitivity 92dB Also available with 
black cone fitted with black metal protective grill. Price: White cone £8.90 each. Black 
cone/grill £9.50 each. P & P £1.25 each. 
PIEZOELECTRIC TWEETERS MOTOROLA 
Join the Piezo revolution The low dynamic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dynamic tweeters As a crossover is not 
required these units can be added to existing speaker systems of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH TWEETER. 

TYPE 'A' (KSN2036AI3" round with protective 
wire mesh, ideal for bookshelf and mediunv 
sized Hi-fi speakers. Price £3.45 each. 
TYPE 'B" (KSN1005A) 3'//' super horn For 
general purpose speakers, disco and P A 
systems etc. Price £4.35 each. 
TYPE C (KSN6016A)2" / 5" wide dispersion 
horn. For quality Hi-fi systems and quality 
discos etc Price £5 45 each. 
TYPE D' (KSN1025A) 2" * 6" wide dispersion 
horn. Upper frequency response retained 
extending down io mid range (2KHz). Suitable 
for high quality Hi-fi systems and quality 
discos Price £6.90 each. 
TYPE E' (KSN1038A) 3y4" horn tweeter with 

TYPE 'D' attractive silver finish trim. Suitable for Hi-fi monitor systems etc. Price £4.35 each. 
TYPE 'F' {KSN1057A) Cased version of rype 
'E'. Free standing satellite tweeter. Perfect 
add on tweeter for conventional loudspeaker 
systems. Price £10.75 each. 
U.K. post free (or SAE for Piezo leaflets). 

IK.WATT SLIDE DIMMER 
• Controls loads up to 1KW 
• Compact size 

4%"*- x 2 Vi" 16 
• Easy snap in fixing through 

panel/cabinet cut out 
• Insulated plastic case 
• Full wave control using Samp 

triac 
• Conforms to BS800 
• Suitable for both resistance 

and inductive loads 
Innumerable applications in 
industry, the home, and discos/ 
theaties etc. 

Price: £11.70 each + 50p P&P 
(Any quantity) 

BSRP256 TURNTABLE 
P256 turntable chassis • S shaped tone arm 
• Belt driven • Aluminium platter •. 
Precision calibrated counter balance • Anti 
skate (bias device) •" Damped cueing lever • 240 voli AC operarinn (Hz) • Cur out template supplied • Completely manual arm. 
This deck has a completely manual arm and is 
designed primarily for disco and studio use 
where all the advaniages of a manual arm are 

required. 
Price £28.50 + £2 50 P&P 

MINI GENERAL PURPOSE AVz" 
SPEAKER 

General purpose full range loudspeaker, ideal 
for mini systems etc. 

•Rolled fabric surround ©Twin cone •8ohm 
impedance #15 watt RMS •1" voice coil 

•13oz magnet •Frequency range 50/ 15000Hz 
Price: £6.90 each + 75p P&P 

# 
POWER AMPLIFIER MODULES 100 WATT R.M.S. 

Power Amplifier Modules with integral toroidal 
transformer power supply and heat sink. 
Supplied as one complete buili and tested unit. Can be fitted in minutes. Auxilliary 
stabilised supply and drive circuit incorporated 
to power an L.E.D V u meter, available as an 
optional extra. 
SPECIFICATION 
Max. output power 100 watts R.M.S. (OMP100) 
Loads: (Open and short circuit proof) 4-16 ohms 

Frequency Response20Hz-25KHz f 3dB 
Sensitivity for 100 watts 500mV at 10K 
T.H.D. 00.1% 

Size: 360 x 115 x 80mm 
Prices: OMP 100W £29.99 £2 00 P&P 

V u Meter £6.50 
Vu Meter 

Matching 3-way loudspeakers 
and crossover 
Build a quality 60watt RMS system 8ohms 
Build a quality 60 watt RMS. system. 
★ 10" Woofer 
if 3" Tweeter 
★ 5" Mid Range 
★ S-way crossover 

Fitted with attractive cast aluminium fixing es 
cutcheims anil mesh protective grills which are 
removable enabling a unique choice of cabinet 
styling. Can be mounted directly on to baffle 
with or without conventional speaker fabrics. 
All three units have aluminium centre domes 
and rolled foam sunound. Crossover com 
tunes sprmg-loaderi loudspeaker terminals and recessed mountmq nanel 
Price €22 00 per kit + £2 50 postage and pack 
mg. Available separately, prices on request. 
12" 80 watt R.M.S. loudspeaker A superb general purpose twin cone loud- 
speaker^ 50 oz. magnet. 2 aluminium 
voice coil. Rolled surround. Resonant fre- 
quency 25Hz. Frequency response to 
13KHz. Sensitivity 95dB. Impedance Bohm. 
Attractive blue cone with aluminium 
centre dome. 
Price £17.99 each + £2.50 P&P 

TYPE 'E' TYPE 'F* B.K. ELECTRONICS VISA 
37 Whitehouse Meadows, Eastwood, Leigh on-Sea, Essex SS9 5TY 

★ SAE for current lists. ★ Official orders welcome. ★ All prices include VAT. ★ Mail order only. ★ All items packed (where 
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. 
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Mao -Tse Tongue 
Chinese publishers and businesses 
can now handle text with the 

same electronic ease as their 
Western counterparts; Ferranti Com- 
puter Systems have just developed a 

unique Chinese word processing 
system. Text is input onto disc using 
Chinese phonetics, the computer's 
software helping the operator to 
select the correct character from a 

dictionary of over 8,000. Text can 
then be edited, formatted into tables 
or forms, coded for telex transmis- 
sion or printed on paper. Incoming 
telex messages can also be decoded. 
No technical knowledge is required 
to run the processor, just the ability 
to speak and read Chinese. Bet Mao 
would have liked one for his little red 
book! 

7F? 

Is VIC There? 
t'henever a major company laun- 
ches a peculiarly limited com- 

puter, someone somewhere will start 
to design improvements for it. It hap- 
pened to the ZX81 and now B & B 

Computers of Bolton have produced 
an add-on unit for Commodore's 
VIC-20. The 'black box' will increase 
the 22 column display to 40 columns 
and expand the memory from the 
meagre 3K to 35K; all connecting 
cables and an additional PSU are in- 
cluded. The expansion unit costs 
£220 plus VAT by mail order from 
Beelines Ltd, Freepost, Bolton BL3 
6YS; the comparable CBM system 
would cost £337.81 plus VAT. 

Tangerine 
Toolkit 

Hand on the heels of their high 
definition Programmable Gra- 

phic Module, the Tangerine User 
Group are now offering a powerful 
Toolkit for comprehensive control of 
both PGM and chunky graphics on 
the Microtan 65. As well as fast plot- 
ting from both machine code and 
BASIC instructions, a number of ex- 
tras such as BASIC line renumbering 
are offered. The PGM Toolkit is sup- 
plied in a 2716 EPROM with a com- 
prehensive user manual and costs 
£26.69 for non-members. 

EXCITING OFFERS! 
DIGITAL VOLTMETER MODULE ULTRASONIC 

ALARM 
MODULE 
Fully built 
& tested 

Fully built & tested 
Positive and negative voltages with an FSD 

of 999mV which is easily extended. 
Requires only single supply 7 - 12V. 
High overall accuracy ± 0.1$ 4 1 digit. 
Large bright 0.43" (1 lrrïm) LED displays. 
Supplied with full data and applications 

information. 

Using this fully built and calibrated module as a basis now means that you can 

easily build a wide range of accurate equipment such as multimeters, thermometers, 
battery indicators, etc. etc. at a fraction of the cost of ready-made equipment. Full 
details are supplied with each module showing how to easily extend the voltage range 

and measure current, resistance and temperature. Fully guaranteed, the unit has been 

supplied to electricity authorities, Government departments, universities, the P.O. 

and many companies. 

Temperature Measurement £2.15 +VAT 

An easily constructed kit using an I.C. probe providing a linear output of 10mV/°C 
over the temperature range from -10°C to +100°C. The unit is ideal for use in 

conjunction with the above DVM module providing an accurate digital thermometer 
suitable for a wide range of applications. 

Power Supply £4.95 +VAT 

This fully built mains power supply provides two stabilised isolated outputs of 9V 
providing current levels of up to 250mA each. The unit is ideally suited for power- 

ing the DVM and the Temperature Measurement module. 

Range adjustable 
from 5' - 25' 

A really 
effective fully built 

module which contains 
'" both ultrasonic transmitter 

and receiver, together with the 
necessary circuitry for providing the 

appropriate delays and false alarm supp- 
ression. Using this module with a suitable 

12V power supply and relay unit such as that 
shown, a really effective though inexpensive intruder 

alarm may be constructed. The module, which is supp- 

lied with a comprehensive data sheet, is easily mounted in 

a wide range of enclosures. A ready drilled case, together with 
all the necessary hardware, is available below. 

Power Supply & 
Relay Unit £3.95 ,VAT 

Incorporating a stabilised 12V supply and a 

s.p.c.o. relay with 3A contacts, this unit 
is designed to operate in conjunction with 
the above ultrasonic unit. Fully built and 
tested, its compact size makes it ideal for 
constructing the smallest of units. 

Siren Module 
£2.57+VAT 
Producing a very loud and penetrating 
wailing sound, this module operates from 9- 
15V. Capable of driving one or two 8 ohm 
speakers. Suitable horn speakers available at 
f4.30 each + VAT. 

Hardware Kit £3.95+VAT 
A suitable ready drilled case together with 
the various mounting pillars, nuts and bolts, 
and including a mains switch and 2mm 
sockets designed to house the ultrasonic 
alarm module, together with its associated 
power supply. Size 153mm ' 120mm 

45mm. 

In addition to the above a wide range of competitively priced electronic 
components is stocked. Please telephone your specific requirements. 

V.A.T. must be added on all items. Shop hours 9 - 5.30 (Weds. 9 - 1) 

ex -stock delivery on all items. Units on demonstration, callers welcome. 

Post and packing charge 50p per order. S.A.E. with all enquiries please. 

RiSCOMP LiMiTED 
Dept. E.T.l.7. 
21 Duke Street, 
Princes Risborough, Bucks. 
Tel: Princes Risborough (084 44) 6326 

ETI MAY 1982 
13 

NEWS-NEWS: 

Mao-Tse Tongue 

Chinese publishers and Dusinesses 
can now handle text with the 

same electronic ease as their 
Western counterparts; Ferranti Com- 
puter Systems have just developed a 
unique Chinese word processing 
system. Text is input onto disc using 
Chinese phonetics, the computer's 
software helping the operator to 
select the correct character from a 
dictionary of over 8,000. Text can 
then be edited, formatted into tables 
or forms, coded for telex transmis- 
sion or printed on paper. Incoming 
telex messages can also be decoded. 
No technical knowledge is required 
to run the processor, just the ability 
to speak and read Chinese. Bet Mao 
would have liked one for his little red 
book! 

:NEWS:NEWS ffNE m 

f 3 m ^t. m 
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■> 

■ 
■: 

Is VIC There? 
Whenever a major company laun- 

ches a peculiarly limited com- 
puter, someone somewhere will start 
to design improvements for it. It hap- 
pened to the ZX81 and now B & B 
Computers of Bolton have produced 
an add-on unit for Commodore's 
VIC-20. The 'black box' will increase 
the 22 column display to 40 columns 
and expand the memory from the 
meagre 3K to 35K; all connecting 
cables and an additional PSU are in- 
cluded. The expansion unit costs 
£220 plus VAT by mail order from 
Beelines Ltd, Freepost, Bolton BL3 
6YS; the comparable CBM system 
would cost £337.81 plus VAT. 

Tangerine 

Toolkit 
Hard on the heels of their high 

definition Programmable Gra- 
phic Module, the Tangerine User 
Group are now offering a powerful 
Toolkit for comprehensive control of 
both PGM and chunky graphics on 
the Microtan 65. As well as fast plot- 
ting from both machine code and 
BASIC instructions, a number of ex- 
tras such as BASIC line renumbering 
are offered. The PGM Toolkit is sup- 
plied in a 2716 EPROM with a com- 
prehensive user manual and costs 
£26.69 for non-members. 

i 

DIGITAL VOLTMETER MODULE 
Fully built & tested 

Positive and negative voltages with an FSD 
of 999mV which is easily extended, 

i Requires only single supply 7 12V. 
High overall accuracy + 0.1% + 1 digit. 
iLarge bright 0.43" (llni'm} LED displays 
Supplied with full data and applications 
information 

Using this fully built and calibrated module as a basts now means that you can 
easily build a wide range of accurate equipment such as multimeters, thermometers, 
battery indicators, etc etc. at a fraction of the cost of ready-made equipment. Full 
details are supplied with each module showing how to easily extend the voKage range 
and measure current, resistance ahd temperature. Fully guaranteed, the unit has been 
supplied to electricity authorities. Government departments, universities, the PO 
and many companies. 

Temperature Measurement £2.15+vat 
An easily constructed kit using an t.C. probe providing a linear output of 10mV/oC 
over the temperature range from-10oC to tl00oC The unit is ideal for use in 
conjunction with the above DVM module providing an accurate digital thermometer 
suitable for a wide range of applications. 

ULTRASONIC 

ALARM 

MODULE 
Fully built 
& tested 

Range adjustable 
from 5'-25'I 

JRi|PP A ^ally effective fully built 
ffr module which contains 

both ultrasonic transmitter 
and receiver, together with the 

necessary circuitry for providing the 
appropriate delays and false alarm supp- 

ression. Using this module with a suitable 
12V power supply and relay unit such as that 

shown, a really effective though inexpensive intruder 
alarm may be constructed. The module, which is supp 

lied with a comprehensive data sheet, is easily mounted in 
a wide range of enclosures. A ready drilled case, together with 
all the necessary hardware, is available below. 

Power Supply & 
Relay Unit £3.95 + VAT 
Incorporating a stabilised 12V supply and a 
s.p.c.o. relay with 3A contacts, this unit 
is designed to operate in conjunction with 
the above ultrasonic unit. Fully built and 
tested, its compact size makes it ideal for 
constructing the smallest of units. 

Power Supply £4.95 +vat 
This fully built mains power supply provides two stabilised isolated outputs of 9V 
providing current levels of up to 250mA each. The unii is ideally suited for power 
ing the DVM and the Temperature Measuremeni module 

In addition to the above a wide range of competitively priced electronic 
components is stocked. Please telephone your specific requirements. 

• V.A.T. must be added on all items. eShop hours 9 - 5.30 (Weds. 9 • 
• ex-stock delivery on all items. •Units on demonstration, callers welcome. 
• Post and packing charge 50p per order. • S.A.E. with all enquiries please. ^  

ETI MAY 1982 

Siren Module 
£2.57 +VAT 
Producing a very loud and penetrating 1 
wailing sound, this module operates from 9- 
15V. Capable of driving one or two 8 ohm 
speakers. Suitable horn speakers available at 
£4.30 each + VAT 

Hardware Kit £3.95+vat 
A suitable ready drilled case together with 
the various mounting pillars, nuts and bolts, 
and including a mains switch and 2mm 
sockets designed to house the ultrasonic 
alarm module, together with its associated 
power supply. Size 153mm • 120mm 
45mm. 

RiSCOMP LiMiTED 
Dept. E.T.I.7. 
21 Duke Street, 
Princes Risborough, Bucks. 
Tel: Princes Risborough (084 44) 6326 
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KITS, COMPONENTS 
MICROS & PARTS 

DISCO LIGHTING KITS 
DL1000K 
This value -for -money kit 
features a bi-directional 
sequence, speed of sequence 
and frequency of direction 
change, being variable by 
means of potentiometers and 
incorporates a master 
dimming control. Only £14.00 
0t210001( 
A lower cost version of the above, featuring 
undirectional channel sequence with speed 
variable by means of a preset pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference to a minimum. 

Only £8.00 
Optional opto input DLA1 60p 

Allowing audio ("beat") -light response. 

DVM/ULTRA SENSITIV 
THERMOMETER KIT 

This new design is based on 
the 1C).712ß (a lower power 
version of the IC17106 chip) 
and a 31 digit liquid crystal 
display. This kit will form the 
basis of a digital multimeter 
(only a few additional resistors and switches 
are required -details supplied), or a sensitive 
digital thermometer (-50'C to * 150'CI 
reading to 0.1C. The basic kit has a 
sensitivity of 200mV for a full scale reading. 
automatic polarity indication and an ultra 
low power requirement -giving a 2 year 
typical battery life from a standard 9V PP3 
when used 8 hours a day, 7 days a week. 

Pelee £15.50 

XK102 3 -NOTE 
DOOR CHIME 

Based on a single inte- 
grated circuit lSAB0600), 
this kit comes complete ELECTRONIC DOOR J 
with loudspeaker and If CHIN CH drilled box (size: 95 x n ' 1 

71 x 35mm) and requires 

1 

onlys att PP3 battery one ®71z 
on a to co ante. 
The unit produces a 3 -note - 
harmonically related tone - 
sequence when the push- 
button is operated and may 
be used to replace any 
doorbell or switched by 
logic in such applications - - 
as alarms, PA systems and toys. The unit 
draws less than 1uA from the battery in 
the standby mode and produces 150mW 
output which may be readily amplified if 
a louder sound is required. The small 
number of components make this an 
ideal project for beginners. 

£5.00 

FOR FREE SHORT 
FORM CATALOGUE 
SEND SAE TODAY 
We also stock: 
Vero products 
Antex Soldering Irons 
Babani Books 

THE KEY TO YOUR SECURITY IS IN OUR LOCK 

If the thought of car thieves, house breakers of people tampering with your electrical and 
electronic equipment upsets you, heft lust the kit tor you. 
Our ELECTRONIC LOCK KIT includes a 10 -way keyboard and a special IC which provides a 

750mA output to drive a solenoid or relay (not supplied) when lour keys are depressed in the 
correct sequence. This gwes over 5,000 possible combinations! The sequence is prewired and 
may be easily changed by means of a smell plug and socket. A "SAVE" function Is also available 
enabling the open code to be stored !especially useful in a car when it is left in a garage for 
servicing as the open code need not be disclosed). Sae: 7x6x3 cros. Power Consumption is 
40uA at 5V to 15v d.c. 
At only £10.50 It VAT, it will make a smaller hole in your pocket than a bunch of keys! 
Electric lock Mechanism 812.50 
Suitable for use with existing door locks and above electronic lock kit. 

THE MULTI -PURPOSE TIMER HAS ARRIVED 
Now you can run your Central heating, lighting, hi -h system and lots 
more with just one programmable timer. At your selection it is 
designed to control four mains outputs independently, switching on 
and off at pre-set times over a 7 day cycle, e.g. to control your central 
Mating (including different switching times for weekends), just 
connect it to your system programme and set it and forget it- the 
clock will do the rest. 

FEATURES INCLUDE - 
*0.5" LED 12 hour display. 

Day of week, am/pm and output status indicators. 4 zero voltage switched mains outputs. 
50160Hz mains operation. 

Battery backup saves stored programmes and Continues time keeping during power failures. 
(Battery not supplied). 
Display blanking during power failure to conserve battery power. 
18 programme time sets. 
Powerful "Everyday" function enabling Output 10 switch every day but use only one time set. 

*Useful "sleep" function -turns on output for One hour. 
Direct switch Control enabling output to be turned on immediately or after a specified 
time Interval. 
20 function keypad for programme entry. 

*Programme verification al the touch of a button. 
THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE - 

ONLY £45.00 
(including components, assembly and programme instructions in an attractive case). 

ALL PRICES 

EXCLUDE VAT 

MEMORIES AND PRICES SLASHED 
MICROS 6810 1.25 6802P(CPU) 

550 
3 85 

2114 95 6821P 125 280ACPU 330 
2708 2.25 6850P. 150 280ACTC 290 
2716 2 45 .6852P 2 55 Z80AP10 2 g0 

74 LSTTL 
LS00 .12 
LSO) .12 
LSO2 .13 
LSO3 .13 
LSO4 .14 
LSO5 .15 
LS08 .15 
LSO9 .15 
LS10 .14 
LS11 .15 
LS12 .15 
LS13 .27 

LS14 .48 LS42.40 
LS15 .15 LS47 .42 
LS20 .14 LS51 .15 
LS21 .15 LS54 .15 
LS22 .15 LS55 .15 

LS26 .18 LS73 .20 
LS27 .15 LS74 .18 

LS30 .14 LS75.27 
LS32 .15 LS76.21 
LS37 .17 LS85.64 
LS38 .16 LS86.18 
LS40 .14 LS90.32 

LS93 .37 
LS95 .48 
LS107 .24 
LS109 .24 
LS112 .24 
LS)13 .24 
LS114 .24 
LS123 .51 
LS126 .29 
L5132 .44 

LS160 .40 
LS161 .40 

4000 
4001 
4002 
4007 
4011 
4012 
4013 
4015 
4016 
4017 
4019 
4023 
4025 

HOME LIGHTING KITS 
Thee lots 

r 
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eces cump uls >as>oneu,t luir 
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sln atlartl wall 
>w,tch u,,d currtru up Ice 300w. 31 r,yh 

TOR 304K 

MK6 

1D300v 

TDE K 

_0300K 

Remorc Cunr>or Downer 114 30 

Trauvntter for ahuvr. r 4 20 

Tuuchtlamm0 C /00 
E.teusIuu fur 2 way 
sw Ichury for 10300K C 2 00 

R titer v Couf,uhttr Dcntmt, I 3 50 

CMOS 
14 

14 
14 
14 

15 
17 

35 
70 

30 
65 
38 
22 
18 

4028 
4040 
4049 
4050 
4060 
4069 
4070 
4071 
4077 
4081 

4026 1.05 4093 .45 
4027 .40 4501 .24 

4511 .85 

4514 1.00 
.50 
68 

.30 

.30 
90 
.18 
.24 

22 
.24 
22 

REMOTE CONTROL 
COMPONENTS 

if you can design your own system, we stock 
a wide range of remote control components 
at very competitive prices. 

LD27t IR Emitting Diode .36 
SF 0205 Photodiode Detector .90 
5L400 IC Pulse Amp. 1.70 

400 2'Cbwmand 
Encoder/transmitter 2.40 
ML922 lochºnnel receiver 3 analogue 

tputs 4.20 
ML924 PrograminabreétC neceiver 1.95' 
ML925 A decoder designed for model/toy 
control, providing a 2 -speed drove motor and 
three position latched steering system or 
vehicle with momentary action steering and 
a third motor, eg gun turret, w r.ch, etc. 
Outputs also available for other) facilities 
such as horn, turn indicators, headlights 
etc. Ez.10 
ML926 16channel receiver. 4 momentary 
binary outputs. 1.40 

nays 'compiled a booklet on 
iOntrol,containing hints,e data 
lea s and derails of our remote control 

kits and components. So don't control 
yourself - Send us 30e and a stamped 
addressed envelope for your copy TODAY! 

24 HOUR CLOCK/APPLIANCE TIMER KIT 
Switches any appliance up to 1 kW 
on and off at present limes once per 
day. Kit contains. AY -5-1230 IC, 
0.5" LED display, mains supply, 
display drivers, switches, LEDs, 
triacs, PCBs and full instructions. 

fAST SERVICE TOP QUALITY LOW LOW PRICES 

T ELECTRONICS 
11 Boston Road 
London W7 3SJ 

No circuit is complete without a call to - 

CTIttOOK Basic Kit £14.90 
CT1000K with white box (56/ 131 x 71 mm) 817.40 

822.50 (Ready Built) 

Add 50p postage & packing + 15% VAT to total. 
Overseas Customers: 

Add £1.50 (Europe), £4.00 (elsewhere) for p&p. 
Send S.A.E. for further STOCK DETAILS. 
Goods by return subject to -availability. 

OPENgam 
10 5pm (Mon to Fri) 

10am to 4pm (Sat) 

CLOCK TOWER® 

UXMIDOE ROAD 

DEPT 
E.T,1, 

CAR 
PARK 

> ACCESSC 

BARCLAYCARD a1 

271g, 

Telephone: 
01 579 9794/ 2842 

ALINGS NORTH 
CIRCULAR RDA 

OANWELL 
LT GARAGE 
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KITS, COMPONENTS 

MICROS & PARTS 

The 

DISCO LIGHTING KITS 
I DLIOOOK I This ••lu«-for-fnoney kit | (Mturts « bi-directiormt Mqu«nc«, spMd of s«qu«nc« 
I and frequency of direction ] change, baing variable by I meant of potentiometers and incorporates a master dimming control. OniyC14.60 

DLZ1000K A lower cost version of the above, featuring I undirectionai channel sequence with speed I variable by means of a pre-set pot. Outputs I switched only at mams zero crossing points I to reduce radio interference to a minimum. I Only £».00 I 
| Optional opto input DLAt   60p| Allowing audio rbeat")—light response. 

DVM/ULTRA SENSITIVE 
THERMOMETER KIT 

I This nsw design is based on the ICL7126 (a lower power version of the ICL7106 chip) and a 3Vj digit liquid crystal display. This kit will form the basis of a digital multimeter \ (only a lew additional reatators ana swiicnes are required—details supplied), or a sensitive digital thermometer (—50*C to + t50*C) reading to O.t'C. The basic kit has a sensitivity of 200mV for a fuii Scale reading, automatic polarity indication and an ultra low power requirement—giving a 2 year typical battery life from a standard 9V PP3 [ when used 8 hours a day. 7 days a week 
Prtce CIS. 50 

XK102 3-NOTE 
DOOR CHIME 

Based on a single inte- grated circuit (SAB0600). I this kit comes complete EiECTROWlC JOOR 1 

with loudspeaker and   ^ drilled box (size: 95 x 71 x 35mm) and requires only a PP3 battery and pushbutton to complete. 
The unit produces a 3-note harmonically related lone sequence when the push- button is operated and may be used to replace any doorbell or switched by logic in such applications j as alarms. PA systems and toys. The unit draws less than 1uA from the battery in the standby mode and produces l50mW output which may be readily amplified if a louder sound is required. The small number of components make this an ideal project for beginners. £5.00 

'for free short 
FORM CATALOGUE 
SEND SAE TODAY 

I We also stock: 
Vero products 
Antex Soldering Irons | 

IBabani Books 

CHIn 
C7J;V 

tff 
ALL PRICES 

EXCLUDE VAT 
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MEMORIES AND 
MICROS 

THE KEY TO YOUR SECURITY IS IN OUR LOCK | 

If the thought of car thtaves, house breakers of people tampering with your electrical and tiectronic equipment upsets you, have just the kit tor you. 
Our ELECTRONIC LOCK KIT includes a tO-way keyboard and a special IC which provides a 750mA output to drive a solenoid Or relay (not supplied) when four keys are depressed in the correct sequence. This gives over 5,000 possible combinations' The sequence is prewired and may be eesily changed by means of a small plug end socket. A "SAVE" function is also available •nabhng the open code to be stored (especially useful in a car when it is left in a garage for aervicing as the open code need not be disclosed). Sue: 7x6x3 cms Power Consumption is 40uA at 5V to 15V d.c. At only £10.50 + VAT, it will make a smaller hole in your pocket than a bunch of keys! 
tlecinc Lock Mecnamsm £12.50 Suitable for use with existing door locks and above electronic lock kit. 

THE MULTI-PURPOSE TIMER HAS ARRIVED 
I Now you can run your central heating, lighting, hi-fi system and lots J more with just one programmable timer. At your selection it is I daaigned to control four mains outputs independently, switching on I and off at pre-t«t times over a 7 day cycle, e.g. to control your central | heating {including different switching times for weekends), just connect it to your system programme and set it and forget it— the clock will do the rest 

2114 
2708. 271G. 

LSOO .12 
LS01 .12 
LS02 13 
LS03 .13 
IS04 14 
LS05 .15 
LS08 15 
LS09 15 
LS10 14 
LSH .15 

. LS12 15 
L LS13 .27 

.95 
.2,25 245 

PRICES SLASHED 
2732 4.80 8035L  5.50 
6810. . 1 25 M6802P(CPU) 3.85 682IP . . , 1.25 Z80ACPU .3.30 
6850P , . .1.50 Z80ACTC  .2.90 68S2P  2.55 Z8DAP/0 2.90 

74LSTTL CMOS 
LSI4 .48 
LSI5 .15 
LS20 14 
IS21 15 
LS22 .15 LS2G .18 
LS27 .15 
LS30 .14 
LS32 .15 LS37 .17 
LS38 .16 LS40 .14 

LS42 .40 
LS47 .42 
LS51 .15 LS54 .15 
LS55 ,15 
LS73 .20 LS74 ,18 
LS75 .27 
LS76 .21 LS85 .64 
LS86 .18 
LS90 .32 

LS93 .37 ^ 
LS95 .48 
LS107 .24 LSI 09 24 
LS112 .24 
LS113 .24 LSI 14 .24 
LS123 .51 
LS126 .29 
LS132 .44 
LS160 40 
LS161 .40 

4000 4001 4002 4007 4011 4012 40)3 4015 4016 4017 4019 4023 4025 

4027 
4028 404Q 4049 

4093 .45 4501 .24 4511 85 4514 t.BO 
4050 .30 

90 4069 4070 4071 4077 

HOME LIGHTING KITS 
These kits com am at! necessaTy cumiiunem 
swilch anil com nil Li|i Ii» 300w of liyhnnq 

TOHJOuK Remou- Contmi Dm 
MK6 Tta.iiiTiinw tor ahov 
r0300K Tuuchilimmi-i 
TOE K 
_D300K 

Klcrliion kit tor ? way Vtchmy (or T0300K I 2 00 
f 3 50 a 

| FEATURES INCLUDE — *0 5" LED 12 hour display ♦ Day of week, am/pm and output status indicators ♦ 4 zero voltage switched mams outputs ♦ 50/60Hz mams operation. ♦ Battery backup saves stored programmes and conlmues time keeping during power failures 

REMOTE CONTROL 
COMPONENTS 

If you c»n deugn your own iyttam, we stock I ■ wide range of ramott control components | at vary competitiva prices 
LD271 |R Emiumg Diode SF H205 Photodiode Detector SL480 IC PulM Amp 1.70 | 5L4W73TCbffimend Encoder/transmitter 2.40 ML932 ICFchannal raceivar + 3 anatogue I jMitputt 4.20 I MLS24 ProgrammableUt Haceiver 1.98' I ML925 A decodar designed for model/lov f control, providing a 3-speed driva motor I position latched steering systam c vahicle with momentary action steering and I a thl'd motor, eg gun turrat, wir.ch. ate. Outputs also sveileble for other (acilitiat such as horn, turn indicators, headlights I etc. £2.10 MLS26 16-channel receiver, 4 momentary binary outputs 1.40 nave compiled a booklat on remote I control, conUmmg circuits, hints, date I sheets and details of our remote control [ end components So don't control I wlf - Send us 30p end ■ stemped j addressed envelope for your copy TODAY! i 

(Bttiary not supplied). ♦ Display b   Display blanking during power failure to conserve battery power. ♦ 10 programme time sets. ♦ Powarful "Everyday" function enabling Output to switch every day but use only one time set ♦ Useful "sleep" function—turns on output for One hour, ♦ Direct switch control enabling output to be turned on immediately or after a specified 
time interval. ♦ 20 function keypad for programme entry. ♦ Programme verification at the touch of a button 

24 HOUR CLOCK/APPLIANCE TIMER KIT 
J Switches any appliance up 10 1kW on and off at present limes once per day Kit contains: AY-5-1230 IC, 0.5" LED display, mains Supply, | display drivers, switches, LEDs. triacs. PCBs and full instructions. 

CT1000K Bas>c Kit  CTtOOOK with while box (56/131 x 71 mm) (Ready Built) 
£14.90 £17.40 £22.50 

'roor THERE HA? NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE - ONLY £45.00 (including components, assembly and programme instructions man attractive case) 

FAST SEBVICI -TOP QUAUTY LOW LOW PRICES 

No circuit is complete without a call to - 

ELECTRONICS^ 
11 Boston Road 

London W7 3SJ 

Add 50p postage & packing -f 15% VAT to total. 
Overseas Customers 

Add £1.50 (Europe), £4.00 (elsewhere) for p&p. 
Send S. A.E. for further STOCK DETAILS 
Goods by return subject to availability. 

IJj 9am to 5pm (Mon to Fri) 
10am to 4pm (Sat) 

„ _ „ ^ ^T-ALtNGi NORTH CLOCK TOWfR^ _^^|RCULAR RD-^ 
1 UXMIDQC ROAD 

CAR 1 
park! 

u 
IN 

| l^k^HANWELL H LT GARAGE 

ifk 

□ 
Telephone; ^ 
01 5799794/2842 
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STYLUS TIMER 
Diamond is pretty tough stuff but eventually all that 
bumping and grinding through the dusty grooves of your 
records takes its toll. To prevent damage to your precious 
discs the stylus should be changed at the end of its 

recommended life but how do you know when that is? 

Simple - you build the ETI Stylus Timer which ticks away as 

long as your stylus is in use and remembers the accumulated 
time period even when the hi-fi is powered down. At the end 

of the recommended lifetime the unit indicates that it's time 
for a change. The sensor has been designed so that no 

electrical connection whatsoever is required to the hi-fi, and 
the whole thing is neat and compact. For audiophiles 
everywhere. 

Articles described here are in an 

advanced state of preparation. 
However, circumstances may dictate 

changes to the final contents. 

ETI MAY 196. 

ETI MOBILE 
With the publication next month of the digital PWM board 
(held over for lack of space) and the infra -red proximity 
detector, our mobile robot is starting to take shape. Even if 
you're not a robot freak, the designs are versatile enough to 
be used in a whole range of other applications. Something for 
everyone - that's the June ETI. 

BREADBOARDING SYSTEMS 
As we pointed out last month, there are many new 
breadboarding systems being released. Unfortunately most of 
them are so new that they didn't arrive in time for us to write 
the feature this month. Never mind, though - it's all here 
now and ready for our in-depth testing and review. If you're 
not keen on etching PCBs, wait with bated breath for the 
revelations that will unfold before your very eyes in next 
month's issue. 

NEGATIVE ION GENERATOR 
One or two letters have come flooding in, demanding an ion 
generator design. Ever eager to please, we'll be publishing a 

simple experimental device next month so that you can see 

for yourself whether the claims are justified. Cleaner air, 
fewer headaches, allergies alleviated, a happy disposition 
even while reading your morning paper; all this can be yours 
at no risk of electrocution (we've been quite careful about 
that). Delve into bioelectronics with ETI next month. 

SERIES 5000 MOSFET AMP 
We broke new ground with our System A Class A power 
amps and now we've a superb project for people who like 
MOSFETs and masses of power. By 'masses' we mean 150 
good old-fashioned root -mean -square watts per channel, with 
extremely low harmonic, transient and intermodulation 
distortion. The output stage employs recently released 
Hitachi MOSFETs and is a real 'no -compromise' design (but 
then you've come to expect that from ETI, haven't you?). 

Naturally something that sounds as good as this should look 
good, too, and the project will be built into a very cheap, 
standard 19" rack using the somewhat substantial 
heatsinks as a design feature. If you like it LOUD, 
get the June issue of ETI. 
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STYLUS TIMER 

Diamond is pretty tough stuff but eventually all that 
bumping and grinding through the dusty grooves of your 
records takes its toll. To prevent damage to your precious 
discs the stylus should be changed at the end of its 
recommended life but how do you know when that is? 
Simple — you build the ETI Stylus Timer which ticks away as 
long as your stylus is in use and remembers the accumulated 
time period even when the hi-fi is powered down. At the end 
of the recommended lifetime the unit indicates that it's time 
for a change. The sensor has been designed so that no 
electrical connection whatsoever is required to the hi-fi, and 
the whole thing is neat and compact. For audiophiles 
everywhere. 
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ETI MOBILE 
With the publication next month of the digital PWM board 
(held over for lack of space) and the infra-red proximity 
detector, our mobile robot is starting to take shape. Even if 
you're not a robot freak, the designs are versatile enough to 
be used in a whole range of other applications. Something for 
everyone — that's the June F.TI. 

Articles described here are in an 
advanced state of preparation. 

However, circumstances may dictate 
changes to the final contents. 

BREADBOARDING SYSTEMS 
As we pointed out last month, there are many new 
breadboarding systems being released. Unfortunately most of 
them are so new that they didn't arrive in time for us to write 
the feature this month. Never mind, though — it's all here 
now and ready for our in-depth testing and review. If you're 
not keen on etching RGBs, wait with bated breath for the 
revelations that will unfold before your very eyes in next 
month's issue. 

NEGATIVE ION GENERATOR 
One or two letters have come flooding in, demanding an ion 
generator design. Ever eager to please, we'll be publishing a 
simple experimental device next month so that you can see 
for yourself whether the claims are justified. Cleaner air, 
fewer headaches, allergies alleviated, a happy disposition 
even while reading your morning paper; all this can be yours 
at no risk of electrocution (we've been quite careful about 
that). Delve into bioelectronics with ETI next month. 

SERIES 5000 MOSFET AMP 
We broke new ground with our System A Class A power 
amps and now we've a superb project for people who like 
MOSEETs and masses of power. By 'masses' we mean 150 
good old-fashioned root-mean-square watts per channel, with 
extremely low harmonic, transient and intermodulation 
distortion. The output stage employs recently released 
Hitachi MOSEETs and is a real 'no-compromise' design (but 
then you've come to expect that from ETI, haven't you?). 
Naturally something that sounds as good as this should look 
good, too, and the project will be built into a very cheap, 
standard 19" rack using the somewhat substantial 
heatsinks as a design feature. If you like it LOUD, 
get the June issue of ETI. 
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ATARI 
T.V. 

GAME 
THE GAME WITH 50 CARTRIDGES 

R.R.P. £129.95 (inc. VAT) 

OUR PRICE 

£78.22+ VAT 
1= £89.95 inc. VATI 

The Atari is supplied with a free mains adaptor, a pair 
of paddles, a pair of Joysticks and a combat cartridge 
and is the most popular television game on the market 
and has a range of over 40 different cartridges. In 

addition to the standard Atari range we also now 
stock the new Activision cartridges which are 
currently on special offer reduced from /18.95 to 

£16.95 inc. VAT 

ATARI CARTRIDGES 
20% OFF R.R.P. 

Atari Soccer £29.95 
NOW £23.95 
Activision Dragster £18.95 
NOW £14.95 
Activision Boxing £18.95 
NOW £14.95 

ATARI OWNERS CLUB - Why not join our FREE Silica Atari Owners Club 
and receive our bi -monthly newsletter with special offers and details of the 
latest new cartridge rel . Telephone us with your name end address end 
we will add your name to our computer mailing list. 

GMES 
INTELLI VISION 

THE ULTIMATE T.V. GAME 
R.R.P. £229.95 (inc. VAT 

OUR PRICE 

£156.48+ VAT 
(£179.95 Inc. VATI 

6 NEW CARTRIDGES JUST RELEASED: 
ASTROSMASH * SNAFU * BOWLING 

SPACE ARMADA * BOXING 
TRIPLE ACTION 

All 19 current cartridges + the six new 
ones above now retail at £19.95 -Silica 

special offer price £17.95 Inc VAT 

The Mattel Intellrvision is the most advanced T.V. game in the world with a range of over 25 
different cartridges all at our special offer price of £17 95. This game uses a 16 -bit 
microprocessor giving 15 colours and three-part harmony sound. The picture quality is incredible 
with 3D effects and realistic animation. An add on keyboard will be available in the Spring 1982 to 
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and 
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal 
price of the Intelllvision a free soccer cartridge is /229.95 but our special offer price is £179.95 
inc. VAT saving you 150.00. 

MATTEL OWNERS CLUB - Why not join our Mattel Owners Club and recive our 
regular newsletters containing details of all the latest cartridge releases. Telephone us 
with your name and addresses and we will add your name to our computer mailing list. 
FREE 16 PAGE CARTRIDGE CATALOGUE - If you are interested in owning a 
Mattel, we now have available a 16 page catalogue describing the latest six cartridges 
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25 
cartridges. Telephone us for further details. 

r T.V. GAME CARTRIDGES 
We specialise in the whole range of T V games and sell cartridges for the following games 
ATARI * MATTEL * ACETRONIC * PHILIPS * DATABASE * ROWTRON * INTERTON * TELENG 

Let us know if you own any of these games and we will let you have details of the range of 
cartridges available. 

Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all 
with 1 year guarantee - SPECIAL OFFER £8.95 each 

_ 
We also haee_a number of secondhand r emes and certrid es. 

HAND-HELD GAMES 

EARTH INVADERS 
These invaders are a breed of creature hitherto unknown to man. They 
cannot be killed by traditional methods - they must be buried The battle is 
conducted in a maze where squads of aliens chase home troops. The only 
way of eliminating them is by digging holes and burying Them 

R.R.P. £26.95 NOW £18.95 inc. VAT 
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ELECTRONIC CHESS 

Liquid" crystal battery chess NOW £5 OFF 
computer with 100-200 hrs RR (2495 
battery life and two levels of play. SALE PRICE 
Comes with separate chess 
board and pieces. 19.95 

GRADUATE CHESS'I' 
VATI 

A derluxe version of the NOW 

95 electronic chess set with integral 
chess board. The ideal portable 
chess set - see illustration. INC VAT 

FIDELITY MINI -SENSORY CHESS COMPUTER 
The very first chess computer of its price to offer a portable computer with integral sensory board. 
Battery (6-8 hrs) or mains operated. This is a modular game and additional plug-in modules are 
planned for 1982 for advanced chess, popular openings, greatest master games, draughts and 
reversi 

MINI -SENSORY COMPUTE 
STANDARD CHESS MODULE 

INC 
£54.50 NOW £49.95 VAT 

Silica Shop ere one of the country's reeding specialists in Chess Computers and now stock .rang of more 
than 20 Chess Computers. including Challenger 7/ 10/voice. Sensory 8 end Sensory Voice, Diplomat. 

System 3, Morphy. Great Game Machine, Voice Champion, and the new Scicyº Mark V. 

` N 

OL 
CARTRIDGE 
T.V. GAME 

Semi Programmable TS V game 
a cari 

' NOW £43.60 OFF 
RRP E73 

SALE PRICE £29.50 inc voli 

BACKGAMMON 

COMPUTERSilica stock a wide ng. of 
Backgammon 

p 

omputers 
from E28.95 upwards. 
Speciaoffers now available 

on 

W.. £99.95' 

NOW £48.95 inc VAT 

1 

PAC MAN 2 
Pac Man 2 is based on the latest pub game. It is a twocolour game 
of strategy. tactical pursuit and destruction pitting Pac Man against 
the large Ghosts. The object of the game is for Pac Man to attain as 
high a score as possible by capturing and destroying Ghosts, Bugs 
and Energizers without being himself destroyed by the Ghosts. Pac 
Man 2 incorporates the most modern and complex status displays 
ever produced and is now on release for the first in the UK offering 
an ideal present. 

R.R.P. £34.95 NOW £24.95 inc. VAT 

SPACE INVADERS 
Based on one of the most popular arcade games. Space Invader' packs in lots of 
action with multi -shaped, brilliant LED vessels. including attack ships, bombs. 
defenders, missile rockets and a beam force cannon, plus exciting electronic wund 
effects The attack ships attempt to bomb the ground defenders as they are moving 
You manoeuvre the missile rockets - avoiding alien bombs - and destroy the 
invader force as quickly as you can Progressive degree of difficulty Includes 
automatic digital scoring. For ages -6 to adult 

R.R.P. £24.95 NOW £16.95 inc. VAT 

- THE AFFORDABLE ANSWER 
The Post Office certified telephone answering machine 

L"Sorry darling, I will be late home - LoveJohn" 
/' The Call Jotter I brings the affordable '%'l answer at the amazing price of £69 for 

£99 for the Call Jotter 2 with built-in 
remote recall facilities). These amazing 

t t t t telephone answering machines are Post 
Office certified and guaranteed for one 
year. They make a thoughtful gift for 
home or business use. 

fl Jotter 3 illustrated NOW £69.00 inc VAT 

DOFI 
TELETEXT 

Rug the adaptorthe 
aerial socket f your colour 
TV and receive the 
CEEFAX and ORACLE 
lev information 

THIS NEW MODEL 
INCORPORATES 
Double height character 

facility True PAL Colour 
broadcast 

specifications spec ti 
Et 

Push button channel 

WAS £199 Inc. VAT 
cnaó e unnecaewn t 

e me unit to 
mal TV 

c«u 
ormes SALE PRICE £124 fGold platy briard 

inc VAT for reliability 

irA9 ̀ AIM 

ADD-ON 
ADAPTOR 

FOR FREE BROCI'UJRES -TEL: 01-301 1111 

NOTE Fer top al R.iotiier Road 
is One way only ',tease enter from 
Steed, Re 5near 

for free illustrated brochure and retrace on our regne al electronic games, please telephone 
01-.1 1111. Free delivery service available. To order by telephone please quote your name, address 
and ACCESS/BARCLAYCARD number, and leave the rest to us. Host and packing Free of Charge. 
Express lB hour delivery service evadable. 

CALLERS WELCOME Demonstrations daily at our Sidcup shop open from tam-fipm 
Monday -Saturday l Early Closing Thursday t pin. Late Opening Fridayapml. 

2 YEAR GUARANTEE AO goods are covered bye full year's guarantee end many are further 
covered by our exclusive Silica Shop 2 year Guarantee. 
MONEY BACK UNDERTAKING If you ate unsatisfied with your purchase and return it within 

7 days we will give you a full refund. 
AFTER SALES SERVICE Available on all machines out of guarantee 
COMPETITIVE PRICES We are never knowingly undersold 
HELPFUL ADVICE Available on the suitability of each machine 
CREDIT FACILITIES Full credit lacilities available over 12. 24 or 36 months at competitive 
rates of intefest 
PART EXCHANGE SCHEME Available on second hand machines 
CREDIT CARDS WELCOME Access, Barclaycard, Diners Club, American Express. 

SILICA SHOP LIMITED ETI0582 
1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX 

Telephone 01-301 1111 or 01-309 1 1 11 
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T.V. 
GAME 

| THE GAME WITH 50 CARTRIDGES 
R R P. f 129,95 (inc. VAT| 

OUR PRICE 

£78.22 + vat 
(= £89.95 inc. VAT) The Aian is supplied wwilh a tree mains adaptor, a pair of paddles, a pair of joysticks and a combai cartridge and'S the most popular television game on (he market and has a range of over 40 different cartridges. In addition to the standard Atari range we also now stock the new Actiwis<on cartridges which are currenilv on special offer reduced from £18 95 to 

£16.95 Inc. VAT 
ATARb CARTRIDGES 

20% OFF R.R.P. 
Atari Soccer £29.95 
NOW £23.95 
Activision Dragster £1 8 95 
NOW £14.95 
Activision Boxing £1 8 95 
NOW £14.95 

ATARI OWNERS CLUB — Why not join our FREE Silica Atari Owners Club 
and recaive our bi-monthly newsletter with special offers and details of the 
latest new cartridge releases. Telephone us with your name and address and 
we will add your hame to our computer mailing list. 

T.V. GAME CARTRIDGES 
We specialise In the whole range of T.V. games and sell cartridges for the following games 
ATARI* MATTEL * ACETRONIC * PHILIPS * DATABASE * ROWTRON * INTERTON * TELENG Let us know if you own any of these games and we will let you have delails of the range of cartridges available. 
At ten l ton INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all with 1 year guarantee — SPECIAL OFFER £8.95 each 
 We also have a numbar of sacondhand games and cartfidges. 
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MINI-SENSORY COMPUTER WITH 
STANDARD CHESS MODULE WAS £54.50 NOW 

£29.95 

£49.95 
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INTELLIVISION 
THE ULTIMATE T V. GAME 

R.R.P, £229.95 (inc. VAT) 
OUR PRICE 

£156.48 + mt 
(£179 95 inc VAT) 

6 NEW CARTRIDGES JUST RELEASED 
ASTROSMASH * SNAFU * BOWLING 

SPACE ARMADA * BOXING 
TRIPLE ACTION All 19 current cartridges ♦ the six new 

ones above now retail at £19.95 — Silica 
special offer price £17.95 Inc VAT 

The Mallei Intellivision is the most advanced T.V game in the world with a range of over 25 different cartridges all at our special offer price of £17 95. This game uses a 16-bn microprocessor giving 15 colours and three-part harmony sound. The picture quality is incredible with 3D effects and realistic animation An add on keyboard will be available in the Spring 1982 to convert the Mattel into a full home computer with 16K RAM which will be fully expandable and programmable in Microsoft Basic. Other accessaries will be added later in the year. The normal price of the Intellivision ♦ free soccer cartr idge is £229.95 but our special offer price is £t 79 95 inc VAT saving you £50.00. 
MATTEL OWNERS CLUB - Why not join our Mattel Owners Club and recive our 
regular newsletters containing details of all the latest cartridge releases. Telephone us 
with your name and addresses and we will add your name loour computer mailing list. 
FREE 16 PAGE CARTRIDGE CATALOGUE - If you are interested in owning a 
Mattel, we now have available a 16 page catalogue describing the latest six cartridges 
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25 cartridges Telephone us for further details. 
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HAND HELD GAMES 

EARTH INVADERS 

ELECTRONIC CHESS 
Liquid ' crystal battery chess NOW £5 OFF computer with 100-200 hrs rrp f24.9b battery life and two levels of play SALE PRICE Comes with separate chess ^4 A AC board and pieces. 3LJL*f.5/D 

GRADUATE CHESS A 

A de luxe version of the electronic chess set with integral J chess board. The ideal portable J chess set — see illustration. INC VAT 

FIDELITY MINI-SENSORY CHESS COMPUTER 
The very firsi chess computer of its price to offer a portable computer with integral sensory board Battery (6-8 hrs) or mains operated. This is a modular game and additional plug-m modules are 
planned for 1 982 for advanced chess, popular openings, greatest master games, draughts and reversi 

INC I 
VAT | 

Silica Shop *f0 ona of */»• country'% landing tpadilists in Chtst Computsrs and now stock srangaofmora than 20 Chats Compuiars. including ChaUangar 7/ 10/voica. Sensory 8 and Sansory Voice. Diplomat. Systam 3. Morphy. Graat Game Machine. Voice Champion, and tha new Scicys Mark V. 

These invaders are a breed of creature hitherto unknown to man. They cannot be killed by traditional methods — they must be buned The battle is conducted in a maie where squads ol aliens chase home troops The only way of eliminating them is by digging holes and burying them 
R R P £26 95 NOW £18.95 inc VAT 

PAC MAN 2 
Pac Man 2 is based on the latest pub game. It is a two-colour game I of strategy, tactical pursuit and destruction pitting Pac Man agamst the large Ghosts. The object of the game is tor Pac Man to attain as high a score as possible by capturing and destroying Ghosts. Bugs and Energiiiers wiihout being himself destroyed by the Ghosts Pac Man 2 incorporates (he most modern and comple* status displays ever produced and is now on release for the first in the UK offering an ideal present 

R R.P. £34.95 NOW £24.95 inc VAT 

SPACE INVADERS Based on one of the most popular arcade games, Space Invader11' packs m lots of acuon with multi-shaped, brilliant LEO vessels, including attack ships, bombs, defenders, missile rockets and a beam force cannon, plus exciting electronic sound effects The attack ships attempt to bomb the ground defenders as they are moving You manoeuvre the missile rockets — avoiding alien bombs — and destroy the invader force as quickly as you can Progressive degree of difficulty Includes automatic digital scoring. For ages 6 to adult auui '.'i 
^ «■ R R.P £24 95 NOW £16.95 inc VAT 

CARTRIDGE 
T V. GAME Semi Piogrjmmjble I V game I 
NOW £43 50 OFF RRP £73 

JMIEPIIICE £29.50 "C wuij 

m 

BACKGAMMON 
COMPUTER Silica Stock a wide range of Backgammon computers Irorn £28 95 upwards. Special offsra now available on OammonmaaiBf 1 

Wai £99 95 
inc VATj £48.95 

THE AFFORDABLE ANSWER 
The Post Office certified telephone answering machine 

"Sorry darling, I will be late home ~ Love John" 
The Call Jotter 1 brings the affordable 
answer at the amazing price of £69 (or 
£99 (or the Call Jotter 2 with built-in 
remote recall facilities). These amazing 
telephone answering machines are Post 
Ofhce certified and guaranteed for one 
year. They make a thoughtful gift for 
home or business use 
NOW £69.00 inc VAT^L' 

A' 

Call Jotter 3 illustrated TWINTAPE £139 

TELETEXT 

ADD-ON 
ADAPTOR 

WAS £199 inc. VAT 
SALE PRICE £124 

THtS NEW MODEL INCORPORATES ' Double height character taciHiy "True PAL Colour 'Meats lalstl BBC & IBA broadcatl specitications 'Push butlon channel Charge 'Unnscastary lo remove the unit to watch normal TV programmes 'Gold plated circuit board for lekabllltv 

FOR FREE BROCHURES-TEL: 01-301UU 

fi Jl 

t ragne ol electronic games, please telephone^ er by telephone please quote your name, address the rest to us. Post and packing Free of Charge. 
~For tree illustrated brochure and reviews on 01-301 tilt. Free delivery sennce available. To and ACCFSSlBAaCLAYCAHD number, and le. Express 48 hour delrvary service avaJabla. • CALLERS WELCOME Demontlratkins daky at our Side up shop open from 9am-6pr Mondav-Saturday I Early Cloaing Thursday 1pm. Ibib Opening Friday Bpml • 2 YEAR GUARANTEE Ad goods are covered by a full year's guarantee and many are furtht covered by our exclusive Silica Shop 2 year Gui 
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you are unsatithed with 
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/vorf Tha I Op ol Haiherlav hoa* is one way only Piaasa enter I Sidcup H-gh Sceet 

le on ail machines oj ever knowingly unde he tuusb liiy ol aach machine facilities available over 12, 34 

purchase and return it within 
of guarantee 

• MONEY BACK UNDERTAKING 7 days we wit give you a full refund. • AFTER SALES SERVICE Avc • COMPETITIVE PRICES Wea • HELPFUL ADVICE Available • CREDIT FACILITIES Full ere ratas of interest • PART EXCHANGE SCHEME Available • CREDIT CARDS WELCOME Access, Barcfsycard, Oinera Club, American Express. 
SILICA SHOP LIMITED ETI0582 1 4 The Mews, Hatherley Road, Sidcup. Kent DA14 4DX 

Telephone: 01-301 1111 or 01 309 1111 
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FEATURE 

COLUMN 
LOUDSPEAKER 

DESIGN 
The column loudspeaker is an example of a directional sound source 

which is of special use if acoustic feedback is a problem; it is most 
commonly found in sound reinforcement or public address 

applications. David Hornsby describes a novel design that can be made 
at a fraction of the cost of its commercial equivalent. 

Astandard loudspeaker tends to radiate sound in all direc- 
tions, both forwards and backwards. It is helpful to look 
at this sort of response on a polar diagram (Fig. 1); the 

circle round the sound source shows that the sound loudness is 

about the same in all directions. If the loudspeaker is now 
placed in an enclosure then sound is allowed to radiate for- 
wards only and we have a 'unidirectional' source. The polar 
diagram for it in Fig. 2 shows a balloon -like shape for the sound 
radiation pattern, which now covers an angle of slightly less 

than 180°. The dotted line shows the response if the enclosure 
lets a little sound out backwards. 

If polar diagrams are new to you, these two diagrams will 
probably have given you a fairly good feel for what they are all 
about. They are similar to the contour lines on a map, but in- 

stead of showing height they show the sound intensity or 
loudness. The further the line on the polar diagram is from the 
sound source at the centre then the louder the sound is in that 
direction. 

One -Way Sound 
The unidirectional sound source is the one most of us use in 

our homes and cars but it's not very good for live performances 
where the microphone(s) is in the same area. Diffraction effects, 
echoes and reverberations all help to spread the sound back 
from the loudspeaker to the microphone so that as soon as the 
sound is turned up, positive feedback makes the system 
oscillate and howl. 

There are one or two different solutions to this problem but 
the most common and probably the best is to use a highly direc- 
tional sound source. This tends to concentrate the sound into 
the area where it is needed, the audience, but well away from 
the microphone. 

One type is the horn loudspeaker which has good direc- 
tional properties and is also very efficient electrically. Unfor- 
tunately it has to be physically large to be effective at low fre- 
quencies. The fog horn at your local lighthouse (you do have 
one, don't you) and the PA in a cinema have space for large horn . 

90 8 

60 

50 

40 

11111/ 
*¡111/I 10 .-' SOUND SOURCE`= 0 AXIS 

/111 ear 1. 

me 4* -20 

RADIATED SOUND-70 
PRESSURE RATIO -90 

( IN dB RELATIVE 
TO AXIS), OR 
LOUDNESS 

-60 
-50 

-90 -BO 

Fig. 1 Polar diagram of a sound source which radiates equally 
in all directions (approximated by an unmounted 
loudspeaker). The sound source is at the centre of the 
diagram. 

Fig. 2 Polar diagram of a sound source which radiates mostly 
forwards (approximated by a loudspeaker mounted on an 
infinite baffle enclosure). If a little sound is allowed out 
backwards the dotted line applies. 
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which is of special use if acoustic feedback is a problem; it is most 

commonly found in sound reinforcement or public address 

applications. David Hornsby describes a novel design that can be made 

at a fraction of the cost of its commercial equivalent. 

A standard loudspeaker tends to radiate sound in all direc- 
tions, both forwards and backwards. It is helpful to look 
at this sort of response on a polar diagram (Fig. 1); the 

circle round the sound source shows that the sound loudness is 
about the same in all directions. If the loudspeaker is now 
placed in an enclosure then sound is allowed to radiate for- 
wards only and we have a 'unidirectional' source. The polar 
diagram for it in Fig. 2 shows a balloon-like shape for the sound 
radiation pattern, which now covers an angle of slightly less 
than 180°. The dotted line shows the response if the enclosure 
lets a little sound out backwards. 

If polar diagrams are new to you, these two diagrams will 
probably have given you a fairly good feel for what they are all 
about. They are similar to the contour lines on a map, but in- 
stead of showing height they show the sound intensity or 
loudness. The further the line on the polar diagram is from the 
sound source at the centre then the louder the sound is in that 
direction. 

One-Way Sound 
The unidirectional sound source is the one most of us use in 

our homes and cars but it's not very good for live performances 
where the microphone(s) is in the same area. Diffraction effects, 
echoes and reverberations all help to spread the sound back 
from the loudspeaker to the microphone so that as soon as the 
sound is turned up, positive feedback makes the system 
oscillate and howl. 

There are one or two d ifferent solutions to this problem but 
the most common and probably the best is to use a highly direc- 
tional sound source. This tends to concentrate the sound into 
the area where it is needed, the audience, but well away from 
the microphone. 

One type is the horn loudspeaker which has good direc- 
Sonal properties and is also very efficient electrically. Unfor- 
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Fig. 1 Polar diagram of a sound source which radiates equally 
in all directions (approximated by an unmounted 
loudspeaker). The sound source is at the centre of the 
diagram. 

Fig. 2 Polar diagram of a sound source which radiates mostly 
forwards (approximated by a loudspeaker mounted on an 
infinite baffle enclosure). If a little sound is allowed out A 
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Fig. 3 Polar diagram of á column loudspeaker at 1 kHz. 

units, but in the domestic scene we either have to use a folded 
horn design or just use tiny horns for high frequency tweeter 
applications. 

The other directional type of loudspeaker in common use 

is the 'line source' or column loudspeaker, and that's the one 
we're going for here. The theory tells us that all we need is a 

loudspeaker with a cone which is long and narrow, rather like an 

elliptical loudspeaker taken to the extreme. Put that in a simi- 
larly long and narrow enclosure and that should be it! We do 
still have the problem that unless we allow the length to be at 
least a few feet then we will lose the beaming effect on the low 
frequencies, but there's a far worse problem - how do we ac- 

tually get hold of our crazily -shaped loudspeaker? Does such a 

beast even exist? Actually it probably could be made with an 

electrostatic speaker but that's not for us. Instead we can ap- 

proximate a line source with several conventional round 
speakers stacked in a line. Commercial designs use three or 
more, often quite a few more, and this works well. Our design 

uses five speakers spaced evenly along an enclosure of one 
metre length. 

Directional Characteristics 
It is at this stage that we must look again at a polar diagram 

for our design, Fig. 3, and this is where this diagram begins to 
give us some useful information. The first thing to note is how 

the shape is drastically changed from a balloon to a series of 
fingers of various sizes. The largest finger is the main beam or 
lobe of our column loudspeaker while the smaller fingers are 

unwanted side lobes. If you have seen interference patterns on 

a ripple tank then you will probably understand the reason for 
this sort of pattern. To improve the directional properties of the 
speaker system still further, we want to reduce the side lobes 

and enlarge the main lobe. It would probably also be useful to 
have a slightly broader main lobe, since it is unlikely that we can 

Fig. 4 Polar diagram of a column loudspeaker at 1 kHz with 
graded aperture. 

arrange for the audience to be confined into too narrow a 

region. 
Without going into all the maths of the solution, both these 

aims may be reached by a process known as 'grading' or 'taper- 
ing' the aperture. This is a little trick that is used in all sorts of 
situations, not just column loudspeakers. Microwave dish aerial 
systems often do just the same, for example. In our case, taper- 
ing the aperture simply means that we must arrange to evenly 
decrease the power fed to each of the individual loudspeakers 
as we move away from the central one on the column. The 

effect of this is shown in Fig. 4. Note that these diagrams both 
apply only at one frequency, 1000 Hz. At higher frequencies the 
lobes are narrower and more numerous, but they become wider 
and less numerous at lower frequencies until below about 
500 Hz, the wavelength of sound is comparable with the length 
of the column and the beaming effect begins to fail. Fortunately 
acoustic feedback is likely to be worst at frequencies well 
above 500 Hz so one metre is as long as we need to make the 
column. 

You may occasionally come across giant column 
loudspeakers which are also curved so that they look concave 
from the listener's vantage point. This produces the same effect 
as tapering but is not necessary except for systems much longer 
than one metre. 

Electrical Design 
So now a way of arranging the power feed to each speaker 

has to be devised. If series resistors of appropriate values are 

wired in with the speakers, then, although things work well 
enough acoustically and electrically, we will have an inefficient 
design which wastes much of the power of the amplifier as heat 
in these resistors. The common commercial solution is to forget 
about tapering altogether, or for expensive units to use a special 
matching transformer with tappings for each individual 
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FEATURE : Column Loudspeakers 

speaker. This not only adds to the cost but also to the weight of 
the final product. Don't forget that no transformer has yet been 
designed which gives zero distortion, so that's yet another pro- 
blem. While pondering this (in the bath - where else!) the 
author devised what seems to be a splendid engineering solu- 
tion; that is, one that cheats the situation by winning several 

points at one go but without making any serious concessions. 
The key is to use identical speaker units but with different coil 
impedances. After many calculations with a range of different 
combinations, one design stood out as being almost ideal. It 
produces an effective impedance of 6.15 ohms, gives an even 

tapering and uses just 8 ohm and 15 ohm speaker units which 
are readily available. 

2.5W 

4.7W 

10W 

4.7W 

2.5W 

Fig. 5 The wiring diagram for the 8 and 15 ohm speakers. 
Note how each speaker is wired in phase. For 10 W speaker 
units the power handling is about 25 W (actually 24.375 W). 
At right is shown the profile of the graded aperture. 

The electrical set-up is given in Fig. 5 and for nominal 10 W 
units produces a speaker system of 25 W capability. The actual 
make of loudspeaker unit doesn't really matter provided you 
can get both 8 and 15 ohm units in the same style. The original 
design used R.S. Component's wide -range six -and -a -half inch 
loudspeakers which have given reliable service for over four 
years now. Some may object that five 10 W speakers ought to 
give a system capable of more than 25 W. It is, of course, the 
tapering of the system which causes this reduced power rating, 

Fig. 6 An alternative way to wire the speakers. This gives a 

power handling of nearly 40 W but is not recommended as 

the aperture is not correctly graded. The profile of the 
aperture is irregular, as shown. 

but its electrical efficiency is fair and there is no real problem. It 
is in fact possible to rewire the individual units so as to increase 
the power rating to 40 W, as shown in Fig. 6, but the tapering 
goes out of the window with this arrangement and it is not 
recommended. 

Calculations show that the series/parallel combination of 
speaker units in our design gives an effective impedance of 6.15 

ohms. This is just about ideal and suits the 4 to 8 ohm range that 
most power amplifiers are designed to feed. If you happen to 
have one which cannot drive impedances less than 8 ohms then 

you will need to add a 2 ohm series resistor to get things right. 
However, most column loudspeakers are necessarily mounted 
some distance from the amplifiers and the leads' resistance may 
provide some or all of this extra 2 ohms if you are lucky. 

A Case In Point 
The cabinet for the design may be made from chipboard. 

Three -quarter -inch thick is about the right grade for this job. If 

you are going to use the R.S. speaker units then, provided your 
woodworking skills are fair, it is only necessary to refer to Fig. 7 

for all the details. If you have or can gain access to a circular saw 

(what about woodwork evening classes?) the task is that much 
easier. None of the dimensions are that critical, but the overall 
volume has been designed to match the suspension 
characteristics of the speakers themselves and should be kept 
the same. The unusual cross-sectional shape is not an essential 

ALL DIMENSIONS ARE IN mm 

Fig. 7 Cabinet details - all dimensions are in millimetres. The 
total cabinet volume is 0.324 cubic metres. A suitable 
material to use is 3/4" chipboard and this thickness needs to 
be added to the dimensions shown where appropriate. 
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be added to the dimensions shown where appropriate. 
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part of the design either but was chosen so that the column 
could be neatly and permanently mounted on a wall and still 
point in the right direction. If your intended use is stage work 
then a square or rectangular cross-section giving the same 
volume would be easier to make. 

Take care to close all joints with enough glue to make the 
unit reasonably airtight since this is a requirement of this type of 
speaker unit's cone suspension. The inside of the cabinet is filled 
with acoustic wool or similar sound -absorbing material so as to 
reduce internal sound reflections which otherwise give an un- 
natural colouration to the performance. I once knew a musician 
who insisted that internal lining of an enclosure reduced the 
high frequency response, but he had simply come to enjoy a 
particular type of distortion - don't leave it out! The best way 
to fix it is to tack it on lightly before the front is put on the 
enclosure. If it is not fixed it will soon fall to the bottom and lose 
most of its effect; if it is glued it tends to become compressed on 
to the glue which again cuts down on its absorption properties. 
Similarly, use a proprietary make of grille material for the front 
rather than any old material or again you will distort the sound. 
Most probably it will be the high frequencies that you lose this 
time if you are tempted to use the spare curtains because they 
are the right colour! 

If the final unit is to be attached to a wall, a small screw 
recess can be provided near the top of one side for this. Most 
ironmongers stock screw -on brass plates that are ideal as a rein- 
forcement for this. Don't forget to provide electrical connec- 
tions on the back before the unit is assembled. Suitable types 
are available from the same sources as supply the acoustic 
wool and grille material (and the speakers themselves for that 
matter). The finish on the outside of the cabinet is obviously a 
matter of personal choice. If you wish to make a feature of it 
you can use a wood veneer or vinyl covering to achieve a smart 
appearance. The original design was made to appear unob- 
trusive(if that's not a contradiction in terms) by simply painting 
it the same colour as the wall it was to hang on, and this worked 
very well. 

Performance 
In assessing how well the design works we must first decide 

what it is we are looking for. With a speaker system intended for 
hi-fi applications we might look at the frequency response and 
phase linearity, for instance, but this design is for sound rein- 
forcement purposes. The chief needs are to reduce acoustic 
feedback by efficient beaming of the sound and to improve the 
audibility of whatever is behind the microphone. The design 
was originally made to meet the needs of a church of moderate 
size (about 50 by 30 feet) for both music and singing from the 
music group at the front, and for speech from the pulpit (but not 
both at the same time!). 

Judged by these standards the final product is totally effec- 
tive; the beaming effect is very noticeable. When it was tested in 
the living room at home before installation the sound appeared 
to be thrown forwards towards the listener in a way that the con- 
ventional speaker cannot achieve. With a pair of speakers now 
hanging on side walls each side at the front of the church, their 
base being six feet from the floor and the axis of each speaker 
pointing towards the floor at the mid point of the back wall, the 
comparison with the old temporary single speaker units is really 
quite spectacular. At the front of the church the sound is 

beamed high over people's heads and so is not deafeningly 
loud. At the back, however, the beams reach down to ear level 
and the sound seems every bit as loud as at the front even 
though you are further from the speakers. What is more, the 
sound, particularly speech, is strangely clearer. The effect is 

perhaps not unlike that in the Whispering Gallery in St. Paul's 
Cathedral, where you might be surrounded by background 
noise yet can hear a whisper with startling clarity from a spot ex- 
actly opposite. The speakers do not whisper but the sound 
seems to surround you in the same way. 
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Fig. 8 The working layout of the speakers in the church. 

The power handling of the column loudspeaker, 25 W, is 
more than adequate. The two units are driven by mere 15 W 
amplifiers but even these are never turned up anywhere near 
full volume. Acoustic feedback is no longer a critical problem, 
no mean achievement in a stone church building. The improve- 
ment is so pronounced that the music group now need to be 
provided with extra speakers to provide foldback. 

The frequency response of the units is essentially that of 
the individual loudspeakers - about 70 to 16 kHz for the R.S. 

units in an enclosure of this volume. Purists will notice and 
object to the lack of the extreme high frequency element, but 
this is unimportant in this application. In fact a design of this 
type will have rather better characteristics than the straight 
theory predicts since the matching of the system to the air is im- 
proved with the larger surface area of many loudspeaker cones. 
At low frequencies in particular it appears the response goes 
down well below 70 Hz although no measuring equipment was 
available to make quantitive measurements. If operation above 
16 kHz is important for you don't despair:, add a horn tweeter 
and mount it on top of the cabinet. 

The overall impression of the speakers is of clean effortless 
performance, lacking only in that extreme high frequency con- 
tent. They have been used regularly for four years now with 
100% reliability. Applications have included not only the live 
sound sources mentioned earlier but also the playing of taped 
music and use for film shows. Once when playing back a tape- 
recorded voluntary from the pipe organ, several members of 
the congregation admitted to me afterwards that they had to 
look at the organ to check that it was not live playing - quite 
remarkable really when you think that the organ is at the back 
of the church and the column speakers at the front! This is the 
result obtained with directional sound: it seems to come direct- 
ly to you. If you want to test for yourself and are in range of 
North Buckinghamshire, why not pop into Holy Trinity Church, 
Deanshanger and make up your own mind? 

One last note of caution for you: do position your column 
speaker the right way round, that is vertically. You will have 
seen from Figs. 3 and 4 how the sound beam spreads out from 
the system. Possibly because this spreading is the opposite of 
what might at first be expected or perhaps because of plain 
ignorance, column loudspeakers are occasionally positioned 
the wrong way round! In fact I know of one not many miles 
from my home, where, in a specially converted stable, a column 
speaker is attached horizontally to an old oak ceiling beam. 
Wild horses wouldn't drag the exact location of the stable from 
me (pun intended - groan); I enjoy the little theatre too much 
to want to upset them. ETA 
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SX 1000 
Electronic Ignition 
Inductive Discharge 
Extended coil energy 
storage circuit 
Contact breaker driven 
Three position changeover switch 
Over 65 components to assemble 
Patented clip -to -coil fitting 
Fits all 12v neg. earth vehicles 

SX2000 
Electronic Ignition 
The brandleading system 
on the market today 
Unique Reactive Discharge 
Combined Inductive and 
Capacitive Discharge 
Contact breaker driven 
Three position changeover switch 
Over 130 components to assemble 
Patented clip -to -coil fitting 
Fits all 12v neg. earth vehicles 

Electronic Car Security System 
Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape, CB equipment 
Programmable personal code entry system 
Armed and disarmed from outside vehicle using a special 
magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen Fits all 12V neg earth vehicles fl 
Over 250 components to assemble r 

MAGIDICE o' 
Electronic Dice .-- 
Not an auto item but great fun 
for the family 
Total random selection 
Triggered by waving of hand f 
over dice 
Bleeps and flashes during a 4 second 
tumble sequence t; 
Throw displayed for 10 seconds 
Auto display of last throw 1 second in 5 
Muting and Off switch on base 
Hours of continuous use from PP7 battery 
Over 100 components to assemble 
Supplied in superb presentation gift box 

TX2002 
Electronic Ignition 

The ultimate systems Switchable 
contactless. Three position switch with 

Auxiliary back-up inductive circuit. 
Reactive Discharge. Combined capacitive 

and inductive. Extended coil energy storage 
circuit. Magnetic contactless distributor trigger - 

head. Distributor triggerhead adaptors included. 
Can also be triggered by existing contact breakers. 

Die cast waterproof case with clip -to -coil fitting Fits 
majority of 4 and 6 cylinder 12v neg. earth vehicles. 

Over 150 components to assemble 

VOYAGER Car Drive Computer 
A most sophisticated accessory. Utilises a single chip mask 

programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd. Affords 12 functions centred 
on Fuel, Speed, Distance and Time. Visual and Audible alarms 
warning of Excess Speed, Frost/Ice, Lights -left -on. Facility to 
operate LOG and TRIP functions independently or synchronously. 

Large 10mm high 400ft-L fluorescent display with auto 
intensity Unique speed and fuel transducers giving a 

programmed accuracy of + or -1%. Large LOG & TRIP 
memories. 2,000 miles. 180 gallons. 100 hours. Full Imperial 
and Metric calibrations. Over300 components to assemble. 
A real challenge for the electronics enthusiast! 

All EDA-SPARKRITE products and designs are fully covered by one or more World Patents. 
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UNITS 

SX 1000 £12.95 £25.90 

SX 2000 £19.95 £39.90 

TX 2002 £29.95 £59.90 

AT. $0 £29.95 £59.90 

VOYAGER £59.95 £119.90 
MAGIDICE £9.95 £19.90 
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BRANDLEADING ELECTRONICS 

MOW AVAILABLE IN KIT FORM 

A 

3X1000 
Electronic Ignition 

_ nducl ib Discharge 
' • Extended coil energy 

storage circuit 
J Contact breaker driven 
• Three position changeover switch 
• Over 65 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg. earth vehicles 

MAGIDICE 
Electronic Dice 

• Not an auto item but great fun 
for the family 

• Total random selection 
• Triggered by waving of hand 

over dice 
• Bleeps and flashes during a 4 second 

tumble seguence 
• Throw displayed for 10 seconds 
• Auto display of last throw 1 seconc in 5 ' 
• Muting and Off switch on base 
• Hours of continuous use from PP7 battery 
• Over 100 components to assemble 
• Supplied in superb presentation gift box 

SX2000 
Electronic Ignition 

• The brandleading system 
on the market today 

• Unique Reactive Discharge 
• Combined Inductive and 

Capacitive Discharge 
• Contact breaker driven 
• Three position changeover switch 
• Over 130 components to assemble 
• Patented clip-to-coil fitting 
• Fits all 12v neg. earth vehicles 

AT-80 
Electronic Car Security System 

• Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape, CB equipment 

• Programmable personal code entry system 
• Armed and disarmed from outside vehicle using a special 

magnetic key fob against a windscreen sensor pad adhered to I 
the inside of the screen • Fits all 12V neg earth vehicles 

• Over 250 components to assemble 

rX2002 
Electronic Ignition 

• The ultimate system • Switchal le 
contactless. • Three position switch with 

Auxiliary back-up inductive circuit. 
• Reactive Discharge. Combined capacitive 

and inductive. • Extended coil energy storage 
' circuit. • Magnetic contactless distributor trigger- 
head. • D.stributor triggerhead adaptors included. 

• Can also be triggered by existing contact breakers 
• Die cast waterproof case with clip-to-coil fitting • Fits 

majority of 4 and 6 cylinder 12v neg. earth vehicles. 
• Over 150 components to assemble 

VOYAGER Car Drive Computer 
• A most sophisticated accessory. • Utilises a single chip mask 
programmed microprocessor incorporating a unique programme 
designed by EDA Sparkrite Ltd, • Affords 12 functions centred 
on Fuel, Speed, Distance and Time. • Visual and Audible alarms 
warning of Excess Speed, Frost/Ice, L.ghts-left-on. • Facility to 
operate LOG and TRIP functions independently or synchronously 
• Large 10mm high 400ft-L fluorescent display with auto 
intensity. • Unique speed and fuel transducers giving a 
programmed accuracy of + or — 1 %. • Large LOG & TRIP 
memories. 2,000 miles. 180 gallons. 100 hours. • Full Imperial 
and Metric cal.orations. • Over 300 components to assemble. 
A real challenge for the electronics enthusiast! 
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A(! EDA-SPARKRITE products and designs are fully covered by one or more World Patents 

I EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS1 3DE England. Tel: (0922) eMVSlx 
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MAGIDICE £9.95 £19.90 
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ECONOMICAL 
HEATER 

CONTROLLER 
Save energy and master the meter; control your power consumption 

with the ETI Wattmiser. Design and development by Phil Walker. 

After this winter's snow, frost and 
electricity bills we are probably 
looking for ways to save a little 

money without losing comfort or 
convenience. This project is designed 
so that appliances such as electric fires 
or water heaters can be set to turn on a 
little before they are needed. This will 
ensure that the room or tank of water, 
etc is comfortable or ready for 
immediate use when required, but has 
not been consuming those precious 
units all the time. 

The device could also be used to 
control other things such as tape 
recorders, radios and so on where the 
precise timing is not too critical. 

Operation 
The device operates by dividing 

the mains frequency (50 Hz) by 
180, 224 to get a signal with a period of 

about 1 hour. The actual division 
required was 180,000 but the 180,224 
was more easily achieved and the error 
involved was less than 1 part in 500, or 
about 40 seconds in the maximum 
period of 9 hours delay. 

This 1 cycle per hour signal 
advances a divide -by -10 counter which 
has 10 separate outputs. Each output is 

active for 1 hour and only one is active 
at a time. One of the outputs is 
selected to drive the mains power 
switching triac - thus giving an 'on' 
period of 1 hour after a selectable off 
period. Also it is possible (if SW4 is on) 
to have the output come on 
permanently after its set delay (this is 

always the case on the 9 hour delay 
setting). 

To use the device, set the number 
of hours delay with SW3, select 
whether '1 hour only' or 'permanently 
on' operation is required with SW4 and 

press SW2 to start the device working. 

Installation 
When using the device, the mains 

supply must be fed from a plug or 
switched fuse outlet containing a fuse 
rated for the appliance used. Also the 
wire used should be suitably rated - 
round flex rated at about 15 A usually 
sold for electric fires or similar 
applications could be used in most 
cases. 

Construction 
The construction of the PCB 

should present no great difficulties. The 
first thing to do is to ensure that the 
mounting holes are of a suitable size 
and that the correct ones are being 
used if the specified box is utilised. 
Next put some M3 x 12 mm bolts 
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ECONOMICAL 

HEATER 

CONTROLLER 

Save energy and master the meter; control your power consumption 

with the ETI Wattmiser. Design and development by Phil Walker. 
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After this winter's snow, frost and 
electricity bills we are probably 
looking for ways to save a little 

money without losing comfort or 
convenience. This project is designed 
so that appliances such as electric fires 
or water heaters can be set to turn on a 
little before they are needed. This will 
ensure that the room or tank of water, 
etc is comfortable or ready for 
immediate use when required, but has 
not been consuming those precious 
units all the time. 

The device could also be used to 
control other things such as tape 
recorders, radios and so on where the 
precise timing is not too critical. 

Operation 
The device operates by dividing 

the mains frequency (50 Hz) by 
180, 224 to get a signal with a period of 

about 1 hour. The actual division 
required was 180,000 but the 180,224 
was more easily achieved and the error 
involved was less than 1 part in 500, or 
about 40 seconds in the maximum 
period of 9 hours delay. 

This 1 cycle per hour signal 
advances a dividelay-IO counter which 
has 10 separate outputs. Each output is 
active for 1 hour and only one is active 
at a time. One of the outputs is 
selected to drive the mains power 
switching triac — thus giving an 'on' 
period of 1 hour after a selectable off 
period. Also it is possible (if SW4 is on) 
to have the output come on 
permanently after its set delay (this is 
always the case on the 9 hour delay 
setting). 

To use the device, set the number 
of hours delay with SW3, select 
whether '1 hour only' or 'permanently 
on' operation is required with SW4 and 

press SW2 to start the device working. 

Installation 
When using the device, the mains 

supply must be fed from a plug or 
switched fuse outlet containing a fuse 
rated for the appliance used. Also the 
wire used should be suitably rated — 
round flex rated at about 15 A usually 
sold for electric fires or similar 
applications could be used in most 
cases. 

Construction 
The construction of the PCB 

should present no great difficulties. The 
first thing to do is to ensure that the 
mounting holes are of a suitable size 
and that the correct ones are being 
used if the specified box is utilised. 
Next put some M3 x 12 mm bolts 
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PROJECT 

through the mains power connection 
pads, heads on the copper side. Run 
some solder around these heads to 
secure them and improve the contact. 

Now fit the wire links and the 
other components with the exception 
of the switches, LED1 and SCR1. Make 
sure that D1 and D2 are the right way 
round. Also note that IC1 is the 
opposite way round to IC2, 3 and 4. 

Next fit SCR1 and its heatsink to 
the board, using an M3 x 6 mm bolt. 

Use heatsink compound under SCR1 to 
improve thermal conductivity. Bend 
the leads out from SCR1 to go through 
the proper holes. Note that if the lower 
rating triac is used, the fixing hole 
nearer the contact pads should be used 
and vice versa. SW3 should now be 
fitted. If the contacts are on a 22 mm 
diameter circle they may be connected 
straight to the board, otherwise short 
lengths of stiff wire should be used. (If 
all else fails you could fix the switch to 

---o 

PULSE +11 -1D 
SHAPER 

_214 - 
_-0 

ROTARY -0 SWITCH 

O 
4 

Fig. 1 Block diagram of the unit. 

PARTS LIST 

Resistors (all 1/4 W, 5%) 
R1 15k 
R2 
R3,4 
R5 
R6 
R7 
R8 
R9 

220k 
100k 
27k 
1k2 
820R 
56R 
100R 

Capacitors 
Cl 1000u 40 V axial electrolytic 
C2 1n0 ceramic 
C3 luO 63 V axial electrolytic 

Semiconductors 
IC1 4093 
1C2 4060 
IC3 4516 
IC4 4017 
IC5 MOC3020 
Q1 BC477 
D1,2 1N4148 
BR1 W01 bridge rectifier (100 V, 

1 A) 
SCR1 TIC263D (400 V, 25 A) or 

TIC246D (400 V, 16 A) 
LEDI 3 mm red LED 

Miscellaneous 
SW1 DPDT mains onfoff rocker 

switch (miniature) 
SW2 1 pole push -to -make switch, 

momentary action 
SW3 1 pole 12 way rotary wafer 

switch, contacts on 22 mm 
diameter circle 

SW4 SPST toggle switch 
FS1 lA anti -surge fuse and panel 

fuse holder (20 mm) 
LP1 Mains neon indicator with 

integral resistor (panel 
mounting) 

T1 6 VA mains transformer (9 V 
secondary, 240 V primary) 

PCB (see Buylines); case (see Buylines); 2 

off cable glands (8-10 mm - see 
Buylines); 3 off 16 pin and one off 14 pin 
IC sockets (if used); heatsink (TO -220 style) 
knob; M3 nuts and bolts, spacers, etc. 

ISOLATOR 

Fig. 3 Component overlay. 
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the cover of the box and connect to 
the board using thin flexible wire - 
leave enough to remove the lid when 
fitted). 

Attach some lengths of flex (6") to 
the PCB at the remaining switch 
positions (SW2 and SW4), LED1 
position and transformer connections. 
Fit the transformer diagonally into the 
corner of the box (the end with the 
wider spaced fixing bosses) and then 
the cable glands, neon, mains switch 

R4 

A A M A A AA 

10.3 

vbvvv{f 4j 

IC2 

º 4gv1.QJv.l' 
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Fig. 2 Pulse shaper action. 
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Most of the components used in this project 
are standard off -the -shelf items. The 
M0C3020, TIC263D and TIC246D may be a 
little harder to track down and can be 
obtained from TK Electronics. The case we 

used was a BOC 450 from West Hyde 
Developments; the same company can 
provide the cable glands we specify. The 
PCB can be obtained from our PCB Service 
using the advertlorder form on page 45. 
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through the mains power connection 
pads, heads on the copper side. Run 
some solder around these heads to 
secure them and improve the contact. 

Now fit the wire links and the 
other components with the exception 
of the switches, LED1 and SCR1. Make 
sure that D1 and D2 are the right way 
round. Also note that IC1 is the 
opposite way round to IC2, 3 and 4. 

Next fit SCR1 and its heatsink to 
the board, using an M3 x 6 mm bolt. 

Use heatsink compound under SCR1 to 
improve thermal conductivity. Bend 
the leads out from SCR1 to go through 
the proper holes. Note that if the lower 
rating triac is used, the fixing hole 
nearer the contact pads should be used 
and vice versa. SW3 should now be 
fitted. If the contacts are on a 22 mm 
diameter circle they may be connected 
straight to the board, otherwise short 
lengths of stiff wire should be used. (If 
all else fails you could fix the switch tq 

the cover of the box and connect to 
the board using thin flexible wire — 
leave enough to remove the lid when 
fitted). 

Attach some lengths of flex (6") to 
the RGB at the remaining switch 
positions (SW2 and SW4), LED1 
position and transformer connections. 
Fit the transformer diagonally into the 
corner of the box (the end with the 
wider spaced fixing bosses) and then 
the cable glands, neon, mains switch 
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Fig. 1 Block diagram of the unit. Fig. 2 Pulse shaper action. 

.PARTS LIST. 

Resistors (all V* W, 5%) 
R1 15k 
R2 220k 
R3,4 100k 
R5 27k 
R6 1k2 
R7 820R 
(18 56R 
R9 100R 

Capacitors 
C1 lOOOu 40 V axial electrolytic 
C2 InO ceramic 
C3 luO 63 V axial electrolytic 

Semiconductors 
IC1 4093 
IC2 4060 
IC3 4516 
IC4 4017 
ICS MOC3020 
Q1 BC477 
D1,2 1N4148 
BR1 W01 bridge rectifier (100 V, 

1 A) 
SCR1 TIC263D (400 V, 25 A) or 

TIC246D (400 V, 16 A) 
LED1 3 mm red LED 

Miscellaneous 
SW1 DPDT mains on/off rocker 

switch (miniature) 
SW2 1 pole push-to-make switch, 

momentary action 
SW3 1 pole 12 way rotary wafer 

switch, contacts on 22 mm 
diameter circle 

SW4 SPST toggle switch 
FS1 1A anti-surge fuse and panel 

fuse holder (20 mm) 
LP1 Mains neon indicator with 

integral resistor (panel 
mounting) 

T1 6 VA mains transformer (9 V 
secondary, 240 V primary) 

PCB (see Buylines); case (see Buylines); 2 
off cable glands (8-10 mm — see 
Buylines); 3 off 16 pin and one off 14 pin 
IC sockets (if used); heatsink (TO-220 style) 
knob; M3 nuts and bolts, spacers, etc. 

Fig. 3 Component overlay. 
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Most of the components used in this project 
are standard off-the-shelf items. The 
M0C3020, TIC263D and TIC246D may be a 
little harder to track down and can be 
obtained from TK Electronics. The case we 

used was a BOC 450 from West Hyde 
Developments; the same company can 
provide the.cable glands we specify. The 
PCB can be obtained from our PCB Service 
using the advert/order form on page 45. 
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PROJECT : Heater Control 

and fuseholder into the end -plate. Wire 
up as shown on the circuit diagram. 

Finally fit SW2, SW4 and LED1 to 
the lid of the box and cut a hole 
through to take SW3 spindle. Wire up 
as per the circuit diagram. Mount the 
PCB on pillars using M3 bolts at such a 
height that the SW3 spindle protrudes 
far enough to take the knob when the 
case top is in place. 

In use it is advisable to solder 
eyelets to the mains wires to fit on to 
the PCB bolts; alternatively the ends of 
the wires should be soldered to stiffen 
them. 
NOTE: As mains voltages are present, 

mate must be taken that no unearthed 
meta -parts are accessible from the 
outside and that clearances between 
live and earthed parts are maintained 
under all circumstances. 

IC1b 

Fig. 4 Circuit diagram of the Wattmiser. 

HOW IT WORKS 

IC1a takes the raw AC 50 Hz signal applied 
to the bridge rectifer and converts it to a 

train of pulses at the same frequency. This is 
divided by 274 (16,384) by IC2. Further divi- 
sion is done by IC3 which is connected with 
IC1cto divide by11 00). 

This is accomplished by loading 10112 
into IC3 each time it counts down to 
0000 (2) At the Q4 output of 1C3 there is a 

signal which has a period of 20 mS x 16,384 x 

11 = 3,604,480 mS = 3,604.48 seconds. 
This signal is applied to the clock input of 
IC4, a divide -by -10 device with 10 decoded 
outputs. The output of IC4 selected will 
change every 3,604.48 seconds (about 1 

hour) until the '9' output (pin 11) is high. At 
this time further clocking of IC4 is 
prevented by a signal at pin 13 via Dl. 

SW3 selects which output of IC4 drives 
the output power switch. This varies from 
permanently on (position 1), through zero 

delay (position 2), up to 9 hours delay (posi- 
tion 11), to permanently off (position 12). 

If SW4 is open then in the 0 to 8 hour 
delay positions the output will be on for 1 

hour after the set delay only, whereas if 
SW4 is closed or a 9 hour delay is selected 
the output will stay permanently on after 
the delay period. 

IC1c takes the output signal from SW3 
and drives Q1 and thus IC5. IC5 is an op- 
tically isolated triac which enables us to 
have the logic circuitry safely at earth 
potential while switching the mains power 
with SCR1. 

The last part of the circuit is that 
around IC1a and IC1d. This is the reset cir- 
cuitry which ensures that the time period 
will be consistent and start when SW2 is 
released. IC2 and IC4 are reset to 0 by IC1a, 
while IC3 is set to 1011 (decimal 11) by IC1d. 

CLOCK 

RESET 

CLOCK 
04 

PRESETCO 
7 6 

4 3 

22,_<, SW3 1C- 
1 6 

r-07 12 

Z_08 
9 10110 

SW1b 

With the lid off, the general 
layout of the project should 
be clear. With the large 
currents involved, the mains 
wiring is secured to the PCB 
with nuts and bolts. 

D2 

al 

NOTE: 
IC1 IS 40938 
IO2 IS 4060B 
1C3 IS 45168 
IC4 IS 40178 
I05 IS MOC3020 
01 IS 8C477 
D1,2 ARE 1N4148 
BR1 IS WO1 
SCR1 IS TIC263D OR 

TIC246D 
LEDI IS RED LED 

R7 R8 
820R 56R 

IC5 

R9 
100R 

SCR1 

L 

O 

O 

LOAD 

Ng 
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PROIECT: Heater Control 

and fuseholder into the end-plate. Wire 
up as shown on the circuit diagram. 

Finally fit SW2, SW4 and LED1 to 
the lid of the box and cut a hole 
through to take SW3 spindle. Wire up 
as per the circuit diagram. Mount the 
PCB on pillars using M3 bolts at such a 
height that the SW3 spindle protrudes 
far enough to take the knob when the 
case top is in place. 

In use it is advisable to solder 
eyelets to the mains wires to fit on to 
the PCB bolts; alternatively the ends of 
the wires should be soldered to stiffen 
them. 
NOTE: As mains voltages are present, 

^eaje must be taken that no unearthed 
metaTpirts are accessible from the 
outside and that clearances between 
live and earthed parts are maintained 
under all circumstances. 

.HOW IT WORKS. 

IC1a lakes the raw AC 50 Hz signal applied 
to the bridge reclifer and converts it to a 
train of pulses at the same frequency. This is 
divided by 214 (16,384) by IC2. Further divi- 
sion is done by 1C3 which is connected with 
IC1c to divide by 11 ^q,. 

This is accomplished by loading 10112 
into IC3 each time it counts down to 
0000 m. At the Q4 output of IC3 there is a 
signal which has a period of 20 mS s 16,384 x 
11 = 3,604,480 mS = 3,604.48 seconds. 
This signal is applied to the clock input of 
IC4, a divide-by-10 device with 10 decoded 
outputs. The output of IC4 selected will 
change every 3,604.48 seconds (about 1 
hour) until the '9' output (pin 11) is high. At 
this time further clocking of IC4 is 
prevented by a signal atpin13viaD1. 

SW3 selects which output of IC4 drives 
the output power switch. This varies from 
permanently on (position 1), through zero 

delay (position 2), up to 9 hours delay (posi- 
tion 11), to permanently off (position 12). 

If SW4 is open then in the 0 to 8 hour 
delay positions the output will be on for 1 
hour after the set delay only, whereas if 
SW4 is closed or a 9 hour delay is selected 
the output will slay permanently on after 
the delay period. 

IC1c takes the output signal from SW3 
and drives Q1 and thus ICS. ICS is an op- 
tically isolated triac which enables us to 
have the logic circuitry safely at earth 
potential while switching the mains power 
withSCRI. 

The last part of the circuit is that 
around IC1a and IC1d. This is the reset cir- 
cuitry which ensures that the time period 
will be consistent and start when SW2 is released. IC2 and IC4 are reset to 0 by IC1a, 
while IC3 is set to 1011 (decimal 11) by IC1d. 

El 

With the lid off, the general 
layout of the project should 
be clear. With the large 
currents involved, the mains 
wiring is secured to the PCB 
with nuts and bolts. 
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IC2 IS 4060B IC3 IS4516B IC4 IS4017B 
ICS IS MOC3020 
Q1 IS BC477 D1,2 ARE 1N4148 
BR1 IS W01 SCR1 IS TIC263D OR T1C246D 
L.ED1 IS RED LED 

ICS IC4 " 3 27k SW3 iO IClc 2 14 BH1 1 6 CLOCK 
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FST EE3 

LOAD 0 240V LP1 

SWIb 
Fig. 4 Circuit diagram of the Wattmiser. 
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Lack of ZX81 memory 
giving You headaches.? 

The Memotech 64K Memopak 
The growth of interest in computer use caused by the introduction of the Sinclair ZX81 has made new and 

exciting demands on the ingenuity of electronic engineers. At Memotech we have focused our attention 
on the design of an inexpensive, reliable memory extension. 

The Memopak is a 64K RAM pack which extends the memory of the ZX81 by a further 56K. Following 
the success of our 48K memory board the new memory extension is designed to be within the price range 

expected by Sinclair users. It plugs directly into the back of the ZX81 and does not inhibit the use of the 
printer or other add-on boards. There is no need for an additional power supply or for leads. 

The Memopak together with the ZX81 gives a full 64K, which is neither switched nor paged, and is 

directly addressable. The unit is user transparent and accepts such basic commands as 10 DIM A(9000) 

0-8K ...Sinclair ROM 
8-16K...This section of memory switches in or out in 4K blocks to leave space for memory mapping, holds 
its contents during cassette loads, allows communication between programmes, and can be used to run 
assembly language routines. 
16-32K...This area can be used for basic programmes 
and assembly language routines. 
32-64K...32K of RAM memory for basic variables and large arrays. '+M A A t With the Memopak extension the ZX81 is transformed 

at a fraction of the cost 
a powerful computer, suitable for business, leisure and educational i1 

f comparable systems. "Í1441AC -- - - - - - - - - -- - - -- -I 
Please rush me: Please debit my 

!1 ®; 1 BARCLAYCARD/ACCESS 
------------- account number: 

P1L'IOTClI 

Memotech Ltd 
3 Collins Street 
Oxford. OX4 1XL 
Tel 722102/3/4/5 

1 

Please delete 
wh,chever does not apply 

Signature 

Date 

Quantity Price Total 
64K RAM, Assemblea £68.69 

HINTS & TIPS FOR ZX81 
;BOCK By ANDREW HEWSO.N) £4.25 

Stock Control Programme £ 25.00 
Payroll Programme £ 25.00 

NAME 
VAT JCL 15% 

1 ADDRESS Postage £2.00 

1 ETI2 TOTAL 
To: Memotech Ltd., 3 Collins Street, Oxford, OX4 1XL Telephone (0865) 722102 L- - -- -- - -- - - - - - - -- - - 
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Lack of ZX81 memory 

giving you headachfis..? 

0 * 

The Memotech 64K Memopak 

The growtn of interest in computer use caused by the introduction of the Sinclair ZX81 has made new and 
exciting demands on the ingenuity of electronic engineers. At Memotech we have focused our attention 
on the design of an inexpensive, reliable memory extension. 

The Memopak is a 64K RAM pack which extends the memory of the ZX81 by a further 56K. Following 
the success of our 48K memory board the new memory extension is designed to be within the price range 
expected by Sinclair users. It plugs directly into the back of the ZX81 and does not inhibit the use of the 
printer or other add-on boards. There is no need for an additional power supply or for leads. 

The Memopak together with the ZX81 gives a full 64K, which is neither switched nor paged, and is 
directly addressable. The unit is user transparent and accepts such basic commands as 10 DIM A(9000) 
0-8K ...Sinclair ROM 
8-l6K...This section of memory switches in or out in 4K blocks to leave space for memory mapping, holds 
its contents during cassette loads, allows communication between programmes, and can be used to run 
assembly language routines. 
16-32K...This area can be used for basic programmes 
and assembly language routines. 
32-64K...32K of RAM memory for basic variables and large arrays. 

With the Memopak extension the ZX81 is transformed into 
a powerful computer, suitable for business, leisure and educational 
use, at a fraction of the cost of comparable systems. 

Please debit my 
BARCLAYCARD/ACCESS* 
account number: 
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Memotech Ltd 

3 Collins Street 

Oxford- OX4 1XL 

Tel • 722102/3/4/5 

Please delete 
whichever does not apply 
Signature □ 

Date 

64K RAM, Assembled 
Quantity Price 

£68.69 
Total 

HINTS & TIPS FOR ZX81 
IBOOK BY ANDREW Ht WSONI £4.26 

Stock Control Programme E 25.00 
Payroll Programme £ 25,0C 

NAME. 

ADDRESS . 
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VAT @15%  
Postage £2.00 

TOTAL  
To: Memotech Ltd., 3 Collins Street, Oxford, 0X41XL Telephone (0865) 722102 
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BE A SHARP BUSINESSMAN £278 +VAT 

Add the revolutionary CE -150 Graphic Printer 

4 -COLOUR PRINTER our briefcase! 
COMPUTER AND 

Computer approaches the Persona! Computer in ability. 

The sensational new PC- 1500 Pocketc 
complete, battery powered, Business Computer System that travels in Y 

and acassette recorder and you haveave a comm p 

SHARP CE -150 
4 -colour Graphic 
Printer 
£130.39 + VAT; 
Total £149.95 
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Price includes SECURICOR 24 HOUR DELIVERY*. 
Same day despatch, subject to availability. 

BUSINESS APPLICATIONS 

L p 
January Sales Attained (display) 

Quick and accurate data processing in daily business. Estimates, 
records and charts of sales, salaries, invoicing and all other data 
crucial to efficient business operations can be easily programmed, 
calculated and summoned. 

ENGINEERING APPLICATIONS 
Technical calculations in fields such 
as mathematics, statistics, measurements 
and mechanics are done superbly and 
easily. The calculator more than meets 
the requirements of engineers and 
scientists. 

A II -20 .. .44% 
B 21-30 ....2S%. 

C 31'-40 ....19,. 

o 41-50 ....1211 

Sales Chart (printout) 

Equational Graph (Printout) 

MANAGEMENT APPLICATIONS 
Balance sheets, so crucial to management analysis, and profit 
calculations by break-even point analysis are instantly yours with 
the PC -1500. By using the integral clock, calendar and alarm 
functions, this computer can also be used as a schedule reminder. 

Computer Graphic (printout 

HOBBY APPLICATIONS 
Many popular computer games can 
be played, including Blackjack, 
utilising the random number 
function. Use the clock and alarm 
for speed games. The Computer 
Graphics will draw virtually any 
pattern. 

Tram (display) 

TEMPUS 
38 Burleigh Street, Cambridge CB1 113G. 

Tel: 0223 312866 

r 
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SHARP PC -1500 
'Basic' Pocket 
Computer 
£147.78 + VAT; 
Total £169.95 

BASIC LANGUAGE 
The most simple computer language is used for programming ease. 
Additional BASIC terms provide variables including two-dimensional 
arrays, variable strings and many other advanced features. 

LARGE MEMORY 
16K bytes of ROM and 3.5K bytes of RAM, with 2.6K bytes in the 
user area. Adding the optional CE -151, 4K byte memory module, 
expands the RAM to 7.5K bytes. An 8K byte memory module will 
be available soon. The PC -1500 is battery powered and program and 
data memories are fully protected, even when switched off. 
MINI -GRAPHIC DISPLAY 
The 7 x 156 dot matrix allows almost any display, including game 
symbols. Line width is 26 characters and/or numbers. 
HIGH SPEED DATA PROCESSING 
The C-MOS 8 -bit CPU enables swift data processing. Complicated 
technical or business calculations require far less time. 
QWERTY TYPEWRITER KEYBOARD 
The first in a pocket computer. Lower case letters are available. With 
the optional CE -150 colour graphic printer, the PC -1500 can serve as 

a small personal typewriter. Word Processor software will be available 
soon. 
SIX SOFTWARE KEYS 
These can serve as reservable keys, or as definable keys to define 
programs. 
CE -150 4 -COLOUR GRAPHIC PRINTER/CASSETTE INTERFACE 
Automatic program, data and calculation printing. It prints 
virtually any drawing in either red, black, green, or blue. Characters 
are printed in nine different sizes and in lines ranging from 4 to 36 
digits in length. You can control the printer completely and direct 
the printing either up, down, left, or right. As a cassette interface it 
will connect up to two cassette recorders, one for data and program 
storage, the other for their recall. The CE -150 has a built-in recharge- 
able battery and is supplied with a mains adaptor, type EA -150. 
AVAILABLE SOON 
" RS -232C interface. " Software board to serve as input keys in 
graphics, or pictures, previously drawn on a template. ROM (MASK 
ROM) module also applicable. A wide range of business software. 
DIMENSIONS 
PC -1500: 195Wx25.5Hx86Dmm (7-11/16x1x3-3/8"1 Wt 375g (0.831b) 
CE -150: 330Wx50Hx115Dmm (13x2x4 inches). Wt 900g (1.981bs). 
Full 12 MONTHS guarantee, with EQUIPMENT LOAN SERVICE 
during downtime. 
"SAME DAY DESPATCH of orders - Systems by SECURICOR 24 
hour service, Ito attended premises only) or by first class registered 
post. AT NO EXTRA COST' 
SEND FOR FULL DETAILS to TEMPUS, the Hand -Held Computer 
Specialists. 

To: Tempus, FREEPOST, 38 Burleigh St, 

QTY ITEM 

->< 
Cambridge CB1 1 BR. 

INFO PRICE TOTAL 

PC -1500 Pocket Calculator 
CE -150 Four Colour Printer 
CE -151 4K Byte RAM Module 

£169.95 
£ 149.95 
£ 49.95 

r For ir formation only tick appropriate box 
Total inc VAT 

I herewith enclose a cheque or Postal Orders value £ 

or I wish to pay by Access B'card Visa. 

My number is: 

Name: 

Address: 

28 
ETI MAY 1982 

BE A SHARP BUSiNESSMAN 

for only 

£278 +VAT 

- -t-i-D w GraP'1'c'>r,n*8'' 

The «nsat^onal^ew |ave a complete, battery ^ 

SHARP CE-150 
4-colour Graphic 
Printer 
£130.39+ VAT; 
Total £149.95 

usu o iS" o 0 r'"- ' — MS ■ 1 
_ 1 fii 

j m cs ua ca L 
aim t*i ^ ^ 
cav 

rg Ca £11 lCj3t33C3&-l ffiiUitS' 
earn 

SHARP PC-1500 
'Basic' Pocket 
Computer 
£147.78 + VAT; 
Total £169.95 

Price includes SECURICOR 24 HOUR DELIVERY* 
Same day despatch, subject to availability. 

BUSINESS APPLICATIONS 

31  
January Sales Attained (display) 

Quick and accurate data processing in daily business. Estimates, 
records and charts of sales, salaries, invoicing and all other data 
crucial to efficient business operations can be easily programmed, 
calculated and summoned. 

ENGINEERING APPLICATIONS 
Technical calculations in fields such 
as mathematics, statistics, measurements 
and mechanics are done superbly and 
easily. The calculator more than meets 
the requirements of engineers and 
scientists. 

1-30 
Equaiionat Graph (printout) 

Sales Chart (printout) 
MANAGEMENT APPLICATIONS 
Balance sheets, so crucial to management analysis, and profit 
calculations by break-even point analysis are instantly yours with 
the PC-1500. By using the integral clock, calendar and alarm 
functions, this computer can also be used as a schedule reminder. 

Comouter Graphic (printout) 

BASIC LANGUAGE 
The most simple computer language is used for programming ease. 
Additional BASIC terms provide variables including two-dimensional 
arrays, variable strings and many other advanced features. 
LARGE MEMORY 
16K bytes of ROM and 3.5K bytes of RAM, with 2.6K bytes in the 
user area. Adding the optional CE-151, 4K byte memory module, 
expands the RAM to 7.5K bytes. An 8K byte memory module will 
be available soon. The PC-1500 is battery powered and program and 
data memories are fully protected, even when switched off. 
MINI-GRAPHIC DISPLAY 
The 7 x 156 dot matrix allows almost any display, including game 
symbols. Line width is 26 characters and/or numbers. 
HIGH SPEED DATA PROCESSING 
The C-MOS 8-bit CPU enables swift data processing. Complicated 
technical or business calculations require far less time. 
QWERTY TYPEWRITER KEYBOARD 
The first in a pocket computer. Lower case letters are available. With 
the optional CE-150 colour graphic printer, the PC-1500 can serve as 
a small personal typewriter. Word Processor software will be available 
soon. 
SIX SOFTWARE KEYS 
These can serve as reservable keys, or as definable keys to define 
programs. 
CE-150 4-COLOUR GRAPHIC PRINTER/CASSETTE INTERFACE 
Automatic program, data and calculation printing. It prints 
virtually any drawing in either red, black, green, or blue. Characters 
are printed in nine different sizes and in lines ranging from 4 to 36 
digits in length. You can control the printer completely and direct 
the printing either up, down, left, or right. As a cassette interface it 
will connect up to two cassette recorders, one for data and program 
storage, the other for their recall. The CE-1 50 has a built-in recharge- 
able battery and is supplied with a mains adaptor, type EA-150. 
AVAILABLE SOON 
* RS-232C interface. * Software board to serve as input keys in 
graphics, or pictures, previously drawn on a template. * ROM (MASK 
ROM) module also applicable. * A wide range of business software. 
DIMENSIONS 
PC-1 500: 195Wx25.5Hx86Dmm (7-11/16x1x3-3/8") Wt 375g (0.831b) 
CE-150: 330Wx50Hx115Dmm (13x2x4 inches). Wt 900g (1.98tbs). 
Full 12 MONTHS guarantee, with EQUIPMENT LOAN SERVICE 
during downtime. 
•SAME DAY DESPATCH of orders - Systems by SECURICOR 24 
hour service, (to attended premises only) or by first class registered 
post. AT NO EXTRA COST' 
SEND FOR FULL DETAILS to TEMPUS, the Hand-Held Computer 
Specialists. 

HOBBY APPLICATIONS 
Many popular computer games can 
be played, Including Blackjack, 
utilising the random number 
function. Use the clock and alarm 
for speed games. The Computer 
Graphics will draw virtually any 
pattern. 

To: Tempus, FREEPOST, 38 Burleigh St, Cambridge CB1 1BR. 
QTV ITEM INFO PRICE TOTAL 

I 

PC-1500 Pocket Calculator 
CE-150 Four Colour Printer 
CE-151 4K Byte RAM Module 

£169.95 
£149.95 
£ 49.95 

For information only tick appropriate box 
Total inc VAT 

..1. ' 
Tram (fkspiay) 

TEMPVS 

38 Burleigh Street, Cambridge CB1 IDG. 
Tel: 0223 312866 

I herewith enclose a cheque or Postal Orders value £ 
or I wish to pay by Access B'card visa. 
My number is: 
Name: 
Address: 
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BOOK SERVICE 
How to order: indicate the books required by ticking the boxes and send this page, together with your payment, to ETI Book Service. 
Argus Specialist Publications Ltd, 145 Charing Cross Road, London WC2 OEE. Make cheques payable to ETI Book Service Payment in 

sterling only please. All prices include P & P. Prices may be subject to change without notice. 
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E Beginners Guide to Electronics Squires £4.50 
E Beginners Guide to Transistors Reddihough £4.50 

Beginners Guide to Integrated Circuits Sinclair £4.50 
D Beginners Guide to Radio King £4.50 

Beginners Guide to Audio Sinclair £4.50 
E Introducing Amateur Electronics Sinclair £4.50 
E Introducing Microprocessors £5.20 

Understanding Electronic Circuits Sinclair £5.30 
E Understanding Electronic Components Sinclair £5.30 

E TV Typewriters Cookbook £9.35 
E CMOS Cookbook £9.85 
E Active Filter Cookbook £11.30 
E IC Timer Cookbook £8.65 

IC Op -Amp Cookbook £12.20 
E ITL Cookbook £9.15 

MC 6809 Cookbook Carl D. Warren £5.30 
PLL Synthesiser Cookbook Kinley £5.85 

E 8086A Cookbook Titus £10.75 

E How To Build Electronic Kits Chapel £3.45 
E 110 Electronic Alarm Projects Marston £5.25 
E 110 Semiconductor Projects for the Home Constructor 

Marston £5.25 
E 110 Integrated Circuit Projects for the Home 

Constructor Marston £5.25 
E 110 Thyristor Projectors Using SCRs Marston £5.25 

110 Waveform Generator Projects Marston £5.25 
99 Practical Electronic Projects Friedman £4.20 

What is a Microprocessor? 2 cassette tapes plus a 

72 -page book £10.00 
Beginners Guide to Computers and Microprocessors 
with projects £6.05 
Basic Computer Games Ahl £6.05 

E Basic for Home Computers Albrecht £6.60 
E Illustrating Basic Alcock £4.25 

Troubleshooting Microprocessors and Digital Logic 
Goodman £6.10 
Z-80 Microcomputer Handbook £9.35 
Microprocessors in Instruments and Control Bibbero 
£15.30 

E Basic Basic Coan £9.95 
E Advanced Basic Coan £9.95 

1001 Things to do with your Personal Computer 
Sawusch £6.00 
Microcomputers, Microprocessors, Hardware, 
Software and Applications Hilburn £17.40 
Microprocessor Systems Design Klingman £21.95 
Introduction to Microprocessors Leventhal £11.25 

E Microprocessor Technology, Architecture and 
Applications £11.30 
Basic with Style Nagin £6.30 
Microcomputer Design Ogdin £9.25 
Hands on Basic with a PET Peckham £11.95 
6800 Software Gourmet Guide and Cookbook Scelbi 
£9.30 
8080 Software Gourmet Guide and Cookbook £9.30 

E The 8080A Bugbook Rony £10.05 
8080/8085 Software Design Titus £10.05 
How to Design, Build and Program your own Working 
Computer System £7.10 ' Your Own Computer Waite £2.25 
Microcomputer Interfacing Handbook A/D Er D/A £6.35 

O Crash Course in Microcomputers Frenzel £14.95 
Musical Applications of Microprocessors Chamberlain 
£20.96 

E The Pascal Handbook Tiberghien £12.45 
50 Basic Exercises Lamoitier £11.10 
Learning Basic with the Sinclair ZX80 £4.95 
Microprocessors for Hobbyists Coles £4.25 
Introduction to Microcomputer Programming Sanderson 
£5.25 

E Microprocessors and Microcomputers for Engineering 
Students and Technicians Woolland £5.95 
Using CP/M - Self Teaching Guide Ashley Fernandez 
£6.95 

E Digital Counter Handbook Frenzel £8.65 
E 33 Challenging Computer Games for TRS80-Apple-Pet 

Chance £5.75 
How to Build Your Own Working Robot Pet Dalesta 
£5.75 

E Microprocessor and Digital Computer Technology 
£16.00 

E Guidebook to Small Computers Barden £4.20 
How to Debug Your Personal Computer Huffman £6.30 

E How to Troubleshoot and Repair Microcomputers Leuk 
£6.30 
6809 Microcomputer Programmes and Interfacing with 
Experiments Staugaard £11.45 

D Wordprocessors Programmed. Training Guide with 
Practical Application £ 
Digital Circuits and Microcomputers Johnson £9.75 
Experiments in Artificial Intelligence for Small 
Computers £7.25 

The Oscilloscope In Use Sinclair NEW EDITION 1982 
WE How to Get More Out of Low-cost Electronic Test 

H Equipment Tobery £5.50 
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Digital Signal Processing. Theory and Applications 
Rabiner £26.40 

E Electronic Communication Systems Kennedy £8.95 
E Principles of Communication Systems Taub £8.40 

E Introduction to Digital Filtering Bognor £13.30 
Transistor Circuit Design Texas Instruments £10.95 

E Electronic Circuit Design Handbook Design of active 
filters, with experiments: Berlin £6.80 

E Electronic Engineers Reference Book Turner £42.00 
E Electronic Components Colwell £4.00 
E Electronic Diagrams Colwell £4.00 

International Transistor Selector Towers New £10.70 
International FET Selector Towers £4.60 

E International Op -Amp Linear IC Selector Towers £8.00 
E International Microprocessor Selector Towers £16.00 
E Dictionary of Audio - Radio and Video Roberts £16.00 
E Dictionary of Electronics Amos £16.00 
E Dictionary of Electrical Engineering Amos £16.00 
E Dictionary of Telecommunications Amos £16.00 

Giant Book of Electronic Circuits Collins £12.75 
E World Radio/TV Handbook Vol. 35 1981 £10.50 
E How to Build Electronic Projects Malcolm £6.45 
E Modern Electronic Circuit Reference Manual Marcus 

£33.50 

Please send me the books indicated. I enclose cheque/postal 
order for f 
I wish to pay by Access/Barclaycard. Please debit my ac- 
count. 
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□ Beginners Guide to Electronics Squires £4.50 
□ Beginners Guide to Trensistors Reddihough £4.50 
□ Beginners Guide to Integreted Circuits Sinclair £4.50 
□ Beginners Guide to Radio King £4.50 
□ Beginners Guide to Audio Sinclair £4.50 
□ Introducing Amateur Electronics Sinclair £4.50 
□ Introducing Microproceo'ors £5.20 
□ Unden'ending Electronic (.n'cuits Sinclair £5.30 
□ Understanding Electronic Components Sinclair £5.30 

□ TV Typewriters Cookbook £9.35 
□ CMOS Cookbook £9.85 
□ Active Filter Cookbook £11.30 
□ IC Timer Cookbook £8.65 
□ IC Op-Amp Cookbook £12.20 
□ ITL Cookbook £9.15 
□ MC 6809 Cookbook Carl D Warren £5.30 
□ PLL Synthesiser Cookbook Kinley £5.85 
□ 808SA Cookbook Titus £10.75 

□ How To Build Electronic Kits Chapel £3.46 
□ 110 Electronic Alarm Projects Marston £5.25 
□ 110 Semiconductor Projects for the Home Constructor 

Marston £5.25 
□ 11C integrated Circuit Projects for the Home 

Constructor Marston £5.25 
□ 110 Thyristor Projectors Using SCRs Marston £5.25 
□ 110 Waveform Generator Projects Marston £5.25 
□ 99 Practical Electronic Projects Friedman £4.20 
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□ What is a Microprocessor? 2 cassette tapes plus a 
72-page book £10.00 

□ Beginners Guide to Computers and Microprocessors 
with projects £6.05 

□ Basic Computer Games Ahl £6.05 
□ Basic for Home Computers Albrecht £6.60 
□ Illustrating Basic Alcock £4.25 
□ Troubleshooting Microprocessors and Digital Logic 

Goodman £6.10 
□ Z-80 Microcomputer Handbook £9.35 
□ Microprocessors in Instruments and Control Blbbero 

£15.30 
□ Basic Basic Coan £9.95 
□ Advanced Basic Coan £9.95 
□ 1001 Things to do with your Personal Computer 

Sawusch £6.00 
□ Microcomputers, Microprocessors, Hardware, 

Software and Applications Hilburn £17.40 
□ Microprocessor Systems Design Klingman £21.95 
U Introduction to Microprocessors Leventhal £11.25 
□ Microprocessor Technology, Architecture and 

Applications £11.30 
□ Basic with Style Nagln £6.30 
□ Microcomputer Design Ogdln £9.25 
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□ Microprocessor and Digital Computer Technology 

£16.00 
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□ Transistor Circuit Design Texas Instruments £10.95 
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AUDIOPHILE 
It's dents -in -the -desk time, as Ron Harris listens to some hernia -inducing 
Hitachi hi-fi. This MOSFET combo is mighty in more ways than one. 

This month an excursion into MOSFET territory, made in the 
sure company of Hitachi - who can be regarded as some- 
thing of pioneers in the field. Actually, this review comes 

about, in its present form, by the strangest of circumstances. First- 
ly, I was assembling a 'group -test' of four or five high -quality 
amplifier combinations of various technical bents. I know that 
sounds like an orgy in an al I -male laboratory, but I can assure you 
my motives were pure. 

As with all things in life, some arrive ahead of others, and the 
Hitachi came weeks ahead of the rest. (The Bishop's actress 
would have been proud of them ...) In between times, there was 
a press launch from a major manufacturer for one of those few 
new models which can raise the eyebrows and clean out the ears 
in anticipation. 

More detail than that I dare not reveal - the BOYS are lean- 
ing over my shoulder, hands on violin cases, even as I write this - 
death comes but once and that painfully. Embargo dates shalt 
thou keep, lest thy tender bits be removed and cast upon the 
waters. Watch next month's Audiophile. If I'm still in possession 
of my facilities, all questions will be answered. (I'm too young to 
die, I still haven't had that romantic dinner with Felicity Ken- 
dal ... ) 

Anyway, returning to the track upon which we embarked, 
the fact that I had to tie up large chunks of next month, allied to 
the somewhat tardy arrival of all the other amplifiers, left Hitachi 
home -free this month with their HMA-7500 II power -amp and 
HCA-7500 preamp combination - unusual for its employment 
of MOSFETs. 

This is a subject upon which we have received much cor- 
respondence - mainly requests to produce a project. Well we 
did - two years ago. Ahead of our time again, you see. Designs 
age, however, and that Ambit unit is somewhat irrelevant by to- 
day's standards of quality. If we were going to retain our reputa- 
tion for state-of-the-art electronics, a complete re -design was 
called for. Next month you will be presented with the results of our 
efforts. A hundred and odd watts of pure magic. MOSFET magic. 

Hitachi 7500 Its 
The 7500 I Is are actually cheaper than the Mark Is, but offer 

more facilities for lesser amounts of green stuff. The preamp is 
well -decked out with variable turnover tone controls, two tape in- 
puts, moving -coil pre-preamp and variable input parameters on 
moving magnet. In addition the volume control is bedecked with 
little decibel numbers and there is a loudness control, a mute 
switch and a subsonic filter. 

The power amp is bloody huge. It would be polite to call it 
'large', but polite here is insufficient. Bloody huge somehow cap- 
tures the spirit of the thing in a way that 'large' simply fails to do. 
The front panel sports huge meters, too - carefully graduated in 
watts RMS into four and eight ohms. In addition there is a 'BTL' 
facility which allows the 80 W stereo to be transformed into 
150 W mono at no sacrifice in quality. Two pairs of speakers are 
catered for, although some care in choice is required. 

All inputs and outputs on the preamp are phono - the 
dreaded DIN is nowhere in sight. Three cheers for Oriental 
partisanship. Sometimes anyway. 

HCA-7500 II Preamp 
At £139 this design represents a large number of buttons per 

pound. There are a restricted number of separate preamps 
available on the shop -shelves today and most cost considerably 
in excess of £139. Strange as it may seem to those descendents of 
Ebenezer Scrooge reading this, the Hitachi can be safely regard- 
ed as a BUDGET unit. 

These days I am becoming increasingly suspicious of the 
disc -amplifier stages in all designs, especially if they are intended 
to cope with the moving -coil variety of groove followers. 

Accordingly all preamps get somewhat of a beating about 
the equalisation if they pass this way. Well, it makes a starting 
point and we all need one of those, do we not? In addition the 
continual march of digital and high -quality 'super -discs' places 
ever increasing demands upon these stages. They are thus in- 
creasingly under the microscope. 
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ifs dents-in-the-desk time, as Ron Harris listens to some hernia-inducing 

Hitachi hi-fi. This MOSFET combo is mighty in more ways than one. 

j-.- 

This month an excursion into MOSFET territory, made in the 
sure company of Hitachi — who can be regarded as some- 
thing of pioneers in the field. Actually, this review comes 

about, in its present form, by the strangest of circumstances. First- 
ly, 1 was assembling a 'group-test' of four or five high-quality 
amplifier combinations of various technical bents. I know that 
sounds like an orgy in an all-male laboratory, but I can assure you 
my motives were pure. 

As with all things in life, some arrive ahead of others, and the 
Hitachi came weeks ahead of the rest. (The Bishop's actress 
would have been proud of them. .) In between times, there was 
a press launch from a major manufacturer for one of those few 
new models which can raise the eyebrows and clean out the ears 
in anticipation. 

More detail than that I dare not reveal — the BOYS are lean- 
ing over my shoulder, hands on viol in cases, even as 1 write this — 
death comes but once and that painfully. Embargo dates shalt 
thou keep, lest thy tender bits be removed and cast upon the 
waters. Watch next month's Audiophile. If I'm still in possession 
of my facilities, all questions will be answered. (I'm too young to 
die, I still haven't had that romantic dinner with Felicity Ken- 
dal. . .) 

Anyway, returning to the track upon which we embarked, 
the fact that I had to tie up large chunks of next month, allied to 
the somewhat tardy arrival of all the other amplifiers, left Hitachi 
home-free this month with their HMA-7500 II power-amp and 
HCA-7500 preamp combination — unusual for its employment 
of MOSFETs. 

This is a subject upon which we have received much cor- 
respondence — mainly requests to produce a project. Well we 
c"d — two years,ago. Ahead of our time again, you see. Designs 
age, however, and that Ambit unit is somewhat irrelevant by to- 
day's standards of quality. If we were going to retain our reputa- 
tion for state-of-the-art electronics, a complete re-design was 
called for. Next month you will be presented with the resultsof our 
efforts. A hundred and odd watts of pure magic. MOSFET magic. 

Hitachi 7500 Ms 
The 7500 I Is are actually cheaper than the Mark Is, but offer 

more facilities for lesser amounts of green stuff. The preamp is 
well-decked out with variable turnover tone controls, two tape in- 
puts, moving-coil pre-preamp and variable input parameters on 
moving magnet. In addition the volume control is bedecked with 
little decibel numbers and there is a loudness control, a mute 
switch and a subsonic filter. 

The power amp is bloody huge. It would be polite to call it 
Targe', but polite here is insufficient. Bloody huge somehow cap- 
tures the spirit of the thing in a way that Targe' simply fails to do. 
The front panel sports huge meters, too — carefully graduated in 
watts RMS into four and eight ohms. In addition there is a 'BTL' 
facility which allows the 80 W stereo to be transformed into 
150 W mono at no sacrifice in quality. Two pairs of speakers are 
catered for, although some care in choice is required. 

All inputs and outputs on the preamp are phono — the 
dreaded DIN is nowhere in sight. Three cheers for Oriental 
partisanship. Sometimes anyway. 

HCA-7500 II Preamp 
At £139 this design represents a large number of buttons per 

pound. There are a restricted number of separate preamps 
available on the shop-shelves today and most cost considerably 
in excess of £139. Strange as it may seem to those descendents of 
Ebenezer Scrooge reading this, the Hitachi can be safely regard- 
ed as a BUDGET unit. 

These days I am becoming increasingly suspicious of the 
disc-amplifier stages in all designs, especially if they are intended 
to cope with the moving-coil variety of groove followers. 

Accordingly all preamps get somewhat of a beating about 
the equalisation if they pass this way. Well, it makes a starting 
point and we all need one of those, do we not? In addition the 
continual march of digital and high-quality 'super-discs' places 
ever increasing demands upon these stages. They are thus in- 
creasingly under the microscope. 
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Regrettably the 7500 did not pass this particular line un- 
scathed. Technically it fared well under test. You can read the 
results for yourselves. However, in use, the pickup stage sounded 
below par - especially when compared to the rest of the 7500 
set-up. 

The moving -magnet amp added a certain warmth to the 
sound, which spoke of low -frequency colouration and clouded 
detail right up into the mid -range. The moving -coil option added 
some noise but did nothing to cleanup the sound. 

These are absolute judgements you realise, relative to a 
reference far more expensive than the 7500. Taking price into 
consideration alters the balance to the extent that the Hitachi is a 
good value performer for its cost and one which does not seem ìl (- 

mannered in all but the most exalted company. 

Pickup Downs 
Apart from this, the HCA is a fine unit indeed. It is quiet and 

efficient and does its job with a minimum of fuss. Pulse testing the 
unit reveals a good handling of transients, a function of the unit's 
wide bandwidth and fast slewing, and conventional tests point to 
low -noise and flat frequency response. 

Mechanically the controls operate smoothly and give the 
impression of having been well engineered. The volume control is 
a 'click -stop' type of high quality. Somehow, though, I found it 
awkward to use. It seemed to be wired the wrong way around! An 
odd observation I know, but if you tried it I think you would see 
what I mean. The dB graduations, which get lower in value as the 
volume goes up, don't help either, correct though they may be! 

Cartridges tried with the HCA-7500 included the Dynavec- 
tor Ruby and the DV20AI I, the Goldring G900IGC and the Shure 
MV3OH reported upon last month. Tuner source was the trusty 
(and unsurpassed?) Pioneer TX9500. 

Tape facilities allow for two decks, with monitor on either 
and dubbing between the two in either direction. There is an 
unobtrusive little push-button labelled "Source Copy" which 
enables the outputs to tape. Forget to push this and you can have 
all sorts of fun trying to find out "where has all the signal 
gone..." 

Three impedances are available for moving magnets (22k, 
47k and 100k) and two input levels for moving -coil, (0.1 mV and 
2.5 mV)at 100R input impedance. More useful perhaps would be 
capacitance switching for the MM units, to better control high 
frequency behaviour. 

Loudness Played Softly 
I've never understood why a button which corrects for hear- 

ing losses at low levels is called loudness. Still I suppose'softness` 
conjures up images of fabric conditioners and woolly sounds. 

If you must have one of these ill -named tone controls, then 
this is about the best you'll find! Most tend to wildly overdo 
things in the bass with an excess of 10 dB boost at 100 Hz and 
below - and no top -end correction at all. Figure 1 shows the 

Fletcher -Munson curves upon which all such correction is based 
and you can see the required top -end lift quite clearly. 

Because human hearing is less sensitive to extremes in the 
audio range, at low listening levels your perception of bass and 
treble is severely limited. Loudness controls are intended to com- 
pensate by shaping the frequency response into an inverse plot of 
the hearing sensitivity curve you see in the diagram. 

At high levels, where frequency has far less effect upon 
perceived level, they should be inoperative. 

As I said, the Hitachi HCA 7500 I I boasts a somewhat more 
believable compromise than most. 

Powerful Amps 
The HMA-7500 II is a hefty piece of work, sporting two well - 

endowed power supplies and those massive meters. It is possible 
to switch the machine into bridged mode, doubling the power 
available into eight ohms. Those PSLis boded well for the burst 
power capability of the amp, an idea which seemed to be borne 
out by early listening tests - only to cause confusion in the lab! 

The rated 75 W was delivered uncomplainingly from 5 Hz to 
70 kHz (RMS) and at 1 kHz 90 W was available. This with less 
than 0.01% total distortions (THD and IM). Burst power delivery 
proved to be a disappointing 104 W into 8R - I would have ex- 
pected greater things in view of the sheer size of the power sup- 
plies. Into 4R, delivery was, as near as dammit, the same - 
100 W. Into 2R strange things began to happen, courtesy of the 
protection, and no readings were feasible. 

Lesson? Be careful with speaker choice if you intend to push 
the 7500 II near its limits. 

Burst Testing 
I've had some puzzled letters - and one very aggrieved 

epistle for which 'tirade' is a good word - enquiring as to how I 
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Fig. 1 Above: the Fletcher -Munson graphs of equal loudness. 
The curves plot the amount of energy required to produce a 
sound of equal intensity at the ear, for varying frequencies. 

Left: the inside story on the 7500 preamp. Note the use of 
mechanical couplers to the input switching, which is PCB - 
mounted near the input sockets. Just about everything that e 
can be done to reduce noise, has been done. 
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Regrettably the 7500 did not pass this particular line un- 
scathed. Technically it fared well under test. You can read the 
results for yourselves. However, in use, the pickup stage sounded 
below par — especially when compared to the rest of the 7500 
set-up. 

The moving-magnet amp added a certain warmth to the 
sound, which spoke of low-frequency colouration and clouded 
detail right up into the mid-range. The moving-coil option added 
some noise but did nothing to cleanup the sound. 

These are absolute judgements you realise, relative to a 
reference far more expensive than the 7500. Taking price into 
consideration alters the balance to the extent that the Hitachi is a 
good value performer for its cost and one which does not seem ill- 
mannered in all but the most exalted company. 

Pickup Downs 
Apart from this, the HCA is a fine unit indeed. It is quiet and 

efficient and does its job with a minimum of fuss. Pulse testing the 
unit reveals a good handling of transients, a function of the unit's 
wide bandwidth and fast slewing, and conventional tests point to 
low-noise and flat frequency response. 

Mechanically the controls operate smoothly and give the 
impression of having been well engineered. The volume control is 
a 'click-stop' type of high quality. Somehow, though, I found it 
awkward to use. Itseemed to be wired the wrong way around! An 
odd observation I know, but if you tried it 1 think you would see 
what I mean. The dB graduations, which get lower in value as the 
volume goes up, don't help either, correct though they may be! 

Cartridges tried with the HCA-7500 included the Dynavec- 
tor Ruby and the DV20A1I, the Goldring G9001GC and the Shure 
MV30H reported upon last month. Tuner source was the trusty 
(and unsurpassed?) Pioneer TX9500. 

Tape facilities allow for two decks, with monitor on either 
and dubbing between the two in either direction. There is an 
unobtrusive little push-button labelled "Source Copy" which 
enables the outputs to tape. Forget to push this and you can have 
all sorts of fun trying to find out "where has all the signal 
gone..." 

Three impedances are available for moving magnets (22k, 
47k and 100k) and two input levels for moving-coil, (0.1 mV and 
2.5 mV)at100R input impedance. More useful perhaps would be 
capacitance switching for the MM units, to better control high 
frequency behaviour. 

Loudness Played Softly 
I've never understood why a button which corrects for hear- 

ing losses allow levels is called loudness. Still I suppose'softness' 
conjures up images of fabric conditioners and woolly sounds. 

If you must have one of these ill-named tone controls, then 
this is about the best you'll find! Most tend to wildly overdo 
things in the bass with an excess of 10 dB boost at 100 Hz and 
below — and no top-end correction at all. Figure 1 shows the 
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Fletcher-Munson curves upon which all such correction is based 
and you can see the required top-end lift quite clearly. 

Because human hearing is less sensitive to extremes in the 
audio range, at low listening levels your perception of bass and 
treble is severely limited. Loudness controls are intended to com 
pensate by shaping the frequency response into an inverse plot of 
the hearing sensitivity curve you see in the diagram. 

At high levels, where frequency has far less effect upon 
perceived level, they should be inoperative. 

As I said, the Hitachi HCA 7500 II boasts a somewhat more 
believable compromise than most 

Powerful Amps 
The HMA-7500 11 is a hefty piece of work, sporting two well- 

endowed power supplies and those massive meters. It is possible 
to switch the machine into bridged mode, doubling the power 
available into eight ohms. Those PSUs boded well for the burst 
power capability of the amp, an idea which seemed to be borne 
out by early listening tests — only to cause confusion in the lab! 

The rated 75 W was delivered uncomplainingly from 5 Hz to 
70 kHz (RMS) and at 1 kHz 90 W was available. This with less 
than 0.01 % total distortions (THD and IM). Burst power delivery 
proved to be a disappointing 104 W into 8R — 1 would have ex- 
pected greater things in view of the sheer size of the power sup- 
plies. Into 4R, delivery was, as near as dammit, the same — 
100 W. Into 2R strange things began to happen, courtesy of the 
protection, and no readings were feasible. 

Lesson? Be careful with speaker choice if you intend to push 
the 7500 II near its limits. 

Burst Testing 
I've had some puzzled letters — and one very aggrieved 

epistle for which 'tirade' is a good word — enquiring as to how 1 
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Fig. 1 Above: the Fletcher-Munson graphs of equal loudness. 
The curves plot the amount of energy required to produce a 
sound of equal intensity at the ear, for varying frequencies. 

Left; the inside story on the 7500 preamp. Note the use of 
mechanical couplers to the input switching, which is PCB - 
mounted near the input sockets. J ust about everything that A 
can be done to reduce noise, has been done. ? 
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obtain my oft -quoted burst delivery power measurements. 
The basic idea is to better simulate what the amp is capable 

of doing with music, as opposed to sine or square waves, thus cor- 
relating more closely lab test results with listening tests. As a 
music signal is composed of a whole spectrum of short -duration 
tone -bursts scattered from 20 Hz -20 kHz fairly randomly (!?), I 

don't think that a sine wave at1 kHz is a close enough approxima- 
tion, even in short pulses. 

My own way of obtaining a number is to gate a 1 mS-10 mS 
burst of white noise, modulated by a sine wave, into the unit 
under test and read the resulting power delivery into an eight - 
ohm load. At present I'm working on improving the load, so that it 
will better approximate a speaker. 

The variable length of the input pulse is required to discover 
when and where the protection, or limiting, operates in the 
amplifier circuitry. A perfect amplifier would delivery X watts in- 
to 8R, 2X watts in 4R, 4X watts into 2R and oc watts into a short- 
circuit! All without blowing fuses of course. 

Allied to the good and true RMS readings, for long term 
delivery, I think these burst measurements paint a fairly good pic- 
ture of the capabilities of a particular unit with regard to actually 
playing records. 

I would welcome readers' comments on the method outlin- 
ed so far, or any suggestions as to how it could be improved. 
(Physically possible suggestions only please, it's a big test -bench.) 

Hitachi Hi -Power 
In the bridged mode the 7500 II delivered 150 W into 8R all 

the way from 20 Hz -20 kHz. Burst power was a very healthy 
201 W into 8R and 189 W into 4R. It is somewhat more choosy 
about impedance in this mode, so I did not attempt a 2R reading. 
Test loads are expensive and I'm running out of fuses. 

Signal-to-noise was an impressive 94 dB down, unweighted 
and damping factor held above 50 down to 40 Hz. Provided the 
speaker doesn't take a downward leap in impedance, therefore, 
good control of the bass could be expected. 

w 

Bridging the 7500 II means connecting across the 'lives' of 
the two sets of speaker terminals. This is denoted by the 
obscure legend BTL. It actually stands for "Bridge 
Transformer Less"! I kid you not. 

Testing Conclusions 
Overall then, the combination gave a good technical perfor- 

mance, with the power amp appearing to be of a higher standard 
than the preamp, with only a very few reservations. 

In order to test both, the combination was first tried together 
and then independent of each other, with known preamp and 

power units standing in for the missing partner where necessary. 
In this way a clearer idea of the sound behaviour of each unit 
could be obtained. 

HCA - 7500 II 

TEST RESULTS 

Signal To Noise Ratios (to output, weighted) 
Moving magnet . 85dB 
Moving coil 74dB 
Tuner/aux : 88dB 
Tape : 88dB 

Frequency Response (to output) 
Disc input : 20Hz - 20kHz 2 1.5dB 
Tuner/aux : DC - 100kHz ± 1dB 

Total Distortions (at output) 
Moving magnet 
Moving coil 
Tuner/aux 

Overload/Max output 
Moving magnet : 300mV (for 0.01% THD) 
Moving coil : 21 m V (for 0.01% THD) 

Less than 0.01% from 20Hz - 20kHz 

Sensitivity (for 1V output) 
Moving magnet : 3mV 
Moving coil : 0.1 mV 
Tuner/aux : 180mV 
Tape : 180mV 

HMA - 7500 II 

Power Output (into 8R/4R) 
RMS (both channels) : 94W (20Hz - 20kHz) 91W (4R) 
Burst Power (see text) : 104W (8R) 100W (4R) 

Bandwidth : DC - 180kHz 
Frequency Response : DC - 20kHz ± 0.5dB 

Harmonic Distortion 
TIM Distortion 
IM Distortion 

: 0.01% 
: zero 
: 0.01% 

Signal - to - Noise (incl. hum, weighted) 120dB 
Damping Factor (100Hz) : 60 (110 at 1kHz) 

Price for pre/power : approx. £400 

Making MOSFET Music 
As a pair the 7500s performed well - with the previously 

stated reservation on pickup input - sounding clear and power- 
ful. Mid -range rendition was good and bass transients well handl- 
ed. The treble tended to be a little 'soft', if the unit is driven hard - an effect which is infinitely preferable to the biting edge some 
designs reveal under these conditions. 

The preamp has a good performance for the price, which is 
low enough that, should you upgrade your cartridge beyond its 
capabilities, you could afford a specialist pickup amplifier to 
overcome the differences. 

The power amp is very good indeed. It separates out the 
components of a complex piece very well, and portrays a convin- 
cing stereo image. The wildly dancing meters are impossible to ig- 
nore - what that means to you, be it good or bad, is a personal 
decision. 

In bridged mode - which I have only been able to try in 
mono as yet - I felt the amp was even better, more open and 
with a more confident bass. I have contacted Hitachi and hope to 
be able to include a bridged pair of 7500s in the forthcoming 
comparison. 

Final Notes 
Final comments? Very good power amp by any standards. 

The preamp is good value for money, but the pickup input lets it 
down slightly. Overall a worthy production and one that cannot 
be considered expensive at £400. 
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obtain my oft-quoted burst delivery power measurements. 
The basic idea is to better simulate what the amp is capable 

of doing with music, as opposed to sine or square waves, thus cor- 
relating more closely lab test results with listening tests. As a 
music signal is composed of a whole spectrum of short-duration 
tone-bursts scattered from 20 Hz-20 kHz fairly randomly (!?), I 
don't think that a sine wave atl kHz is a close enough approxima- 
tion, even in short pulses. 

My own way of obtaining a number is to gate al mS-10 mS 
burst of white noise, modulated by a sine wave, into the unit 
under test and read the resulting power delivery into an eight- 
ohm load. At present I'm working on improving the load, so that it 
will better approximate a speaker. 

The variable length of the input pulse is required to discover 
when and where the protection, or limiting, operates in the 
amplifier circuitry. A perfect amplifier would delivery X watts in- 
to 8R, 2X watts in 4R, 4X watts into 2R and oo watts into a short- 
circuit! All without blowing fuses of course. 

Allied to the good and true RMS readings, for long term 
delivery, I think these burst measurements paint a fairly good pic- 
ture of the capabilities of a particular unit with regard to actually 
playing records. 

I would welcome readers' comments on the method outlin- 
ed so far, or any suggestions as to how it could be improved. 
(Physically possible suggestions only please, it's a big test-bench.) 

Hitachi Hi-Power 
In the bridged mode the 7500 11 delivered 150 W into 8R all 

the way from 20 Hz-20 kHz. Burst power was a very healthy 
201 W into 8R and 189 W into 4R. It is somewhat more choosy 
about impedance in this mode, so I did not attempt a 2R reading. 
Test loads are expensive and I'm running out of fuses. 

Signal-to-noise was an impressive 94 dB down, unweighted 
and damping factor held above 50 down to 40 Hz. Provided the 
speaker doesn't take a downward leap in impedance, therefore, 
good control of the bass could be expected. 

Bridging the 7500 II means connecting across the 'lives' of 
the two sets of speaker terminals. This is denoted by the 
obscure legend BTL. It actually stands for "Bridge 
Transformer Less"! I kid you not. 

Testing Conclusions 
Overall then, the combination gave a good technical perfor- 

mance, with the power amp appearing to be of a higher standard 
than the preamp, with only a very few reservations. 

In order to test both, the combination was first tried together 
and then independent of each other, with known preamp and 

power units standing in for the missing partner where necessary. 
In this way a clearer idea of the sound behaviour of each unit 
could be obtained. 

TEST RESULTS. 
HCA - 7500 II 

Signal To Noise Ratios (to output, weighted) 
Moving magnet 8SdB 
Moving coil 74dB 
Tuner/aux : 88dB 
Tape 88dB 

Frequency Response (to output) 
Disc input : 20Hz-20kHz ±1.5dB 
Tuner/aux : DC-100kHz +1dB 

Total Distortions (at output) 
Moving magnet 
Moving coil j Less than 0.01% from 20Hz - 20kHz 
Tuner/aux xf 

Overload/Max output 
Moving magnet : 300mV (for 0.01% THD) 
Moving coil : 21mV (for 0.01% THD) 

Sensitivity (for IV output) 
Moving magnet : 3mV 
Moving coil ; O.lmV 
Tuner/aux ; 180mV 
Tape : 180mV 

HMA - 7500 II 

Power Output (into SR/AR) 
RMS (both channels) : 94W (20Hz - 20kHz) 91W (4R) 
Burst Power (see text) : 104W (8R) 100W (4R) 

Bandwidth : DC-180kHz 
Frequency Response : DC - 20kHz + 0.5dB 

Harmonic Distortion 
TIM Distortion 
IM Distortion 

0.01% 
zero 
0.01% 

Signal - to - Noise (incl. hum, weighted) 120dB 
Damping Factor (100Hz) : 60 (110 at 1kHz) 

Price for pre/power : approx. £400 

Making MOSFET Music 
As a pair the 7500s performed well — with the previously 

stated reservation on pickup input — sounding clear and power- 
ful. Mid-range rendition was good and bass transients well handl- 
ed. The treble tended to be a little 'soft', if the unit is driven hard 
— an effect which is infinitely preferable to the biting edge some 
designs reveal under these conditions. 

The preamp has a good performance for the price, which is 
low enough that, should you upgrade your cartridge beyond its 
capabilities, you could afford a specialist pickup amplifier to 
overcome the differences. 

The power amp is very good indeed. It separates out the 
components of a complex piece very well, and portrays a convin- 
cing stereo image. The wildly dancing meters are impossible to ig- 
nore — what that means to you, be it good or bad, is a personal 
decision. 

In bridged mode — which I have only been able to try in 
mono as yet — I felt the amp was even better, more open and 
with a more confident bass. I have contacted Hitachi and hope to 
be able to include a bridged pair of 7500s in the forthcoming 
comparison. 

Final Notes 
Final comments? Very good power amp by any standards. 

The preamp is good value for money, but the pickup input lets it 
down slightly. Overall a worthy production and one that cannot 
be considered expensive at £400. 
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Above: the mighty internals of the 7500 II power amp. 
Those huge transformers endow the machine with excellent 
separation and good power delivery. 
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CRICKLE WOOD ELECTRONICS LTD. 
40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-452 0161 

SUPERIOR QUALITY CARBON 
FILM RESISTORS, HI STAB 

LOW NOISE 
SW100-1M25%E24 2p 
'hW 100-10M2 5% E24 3p 
1W 102-10M25% E12 6p 
2W 1012-10M2 5% E12 16p 

METAL OXIDE/FILM 
RESISTORS 

Very high thermal & electrical 
stability. Extremely low noise 

0.4W 102-1M02% E24 5p 
0.4W 102 1M2 1% E24 8P 

LOW OHMIC VALUE RESISTORS 
1/SWOR '4W) 

0.22128.22012 lip 
W IRE W OUND RESISTORS 6% 

2-3W 0.2252-3302 012 28p 
4-7W 0.4712 - 6K8 012 
10-11W 1.012 -33K 012 37p 

Veroboard 0.1" 
Copper Clad 
2.5 x 3.75 72p 
2.5 x 5 80p 
3.75 x 3.75 80p 
3.75 x 5 93p 
2.5 x 17 250 
3.75 x 17 3.30 
4.79 x 17 4.20 
VG Board 1.50 
Dip Board 3.25 
Track Cutter 1.15 
Pin Insertor 1.59 
100 Pins .50 
Verobloc 3.70 

Vero Wiring 
Pen + Spool 3.00 
Spare Spool 72p 
Combs 6p 

LOW NOISE 
ROTARY POTS 

E3 Series 
4.7K -2M Lin 32p 
4.7K -2M Log 32p 
As above with 
DP switch 80p 
As above but 
stereo no 
switch) 90p 

MICRO -MINI 
100V CERAMIC 
PLATE CAPS 
5% or better 

E12 Series 
1pF lOnF 7p 
DISCOUNTS ON 
QUANTITY 
PLEASE PHONE 

Mini Vert 14p 
Mini Horiz 14p 
Standard Vert 

Standard Hnriz17p 
17p 

Thu mbwheel or 
"Spindle for 

Standard Pre- 
sonly 811 

1000vdc Caps 
1300VACI Axial 
1nF,2.2nF 23p 
4.70F, 6.8nF 26p 
lOnF 28p 
22nF,33nF 37p 
47nF 45p 
100nF 48p 
220nF 74p 
470nF 1.10 

SIEMENS 63V 
MINI 

MONOLVTHIC 
CERAMIC 

lOnF 10p 
22nF 10p 
330F 10p 
470F 10p 
68nF 10p 
100nF 14p 
220nF 17p 

Cermet 20 Turn 
Precision Presets 
502'x10012, 
2002. 5002 
1K, 2K, 5K, 
10K, 20K, 
50K,100K, 
250K. 500K 

99p each 

1500VDC Capa 
1300VACI Axial 

1nF,2.2nF 30p 
3.3nF, 4.70F 32p 

SIEMENS 
POLY -C 

5% 7.5mm 260V 
CAPACITORS 

E12 
1nF-68nF 10p 
82nF-150nF 15p 

5% 7.5mm 100V 
CAPACITORS 

E12 
100nF-180nF 12p 
2200F. 270nFl5p 
3300F. 390nF2Op 
4700F, 560nF27p 
680nF 32p 
1pF 110mm) 35p 
Complete range 
of other voltages 

& spacings ' 

stock. Please 
phone 

160V Polystyrene 
Caps 5% or 

better 
10pF, 15pF, 
22pF, 27pF, 
33pF, 39pF, 

68pF. 
150pF, 

180pF, 220pF, 
270pF, 330pF, 
390pF, 470pF, 
680. F,820p F, 
10F, 1.50F, 
2.2nF, 3.30F, 
4.70E, 100F 

122p11 each 

C280 or Equiv 
Polyester Caps 

Radial Long 
Leads 

lOnF, 150F, 
22nF, 330F, 
470F, 68nF, 
1000F 

Op 1500F, 2200F. 
lip 

330nF, 470nF 1611 
680nF, 1pF 24p1 
1 SpF, 2.2pF 44p 

2000VDC Axial 
100nF20% 76p 

Ceramic Hi Volt 
Disc Capacitors 
100p/1KV 20p 
100p/2KV 24p 
100p/3KV 26p 

220p/6KV 30p 
470p/2KV 27p 
470p/6KV 32p 

2KV 28p 
ln/6KV 32p 
2n2/2KV 30p 
2n2/4KV 32p 
2n2/5KV 33p 
3n3/2KV 31p 
3n3/4KV 32p 
4n7/4KV 33p 

400V Polyester 
Capacitors 

10F, 1.50F, 
2.20F 18p 
3.30F, 4.70F, 
68nF 19p 
100F, 150F, 
220F 20p 
33nF, 470F, 
68nF 22p 
1000F, 150nF25p 
2200F 38p 
3300F 58p 
470nF 66p 

Wire & Cable 
Prices per metre 

Solid Hook-up 
Wire 

Any colour 5p 

SILVER MICA 
CAPS 1% 500V 
Cement coated 

Extremely atable 
2.2pF, 3.3pF, 
18pF 20p 
2opF.l00pF 20p 
120pF-220pF 25p 
250pF-470pF 30p 
680pF-1nF 33p 

TANTALUM 
BEADS 

1/35V 17p 
.22/350 17p 
.33/35V 17p 
.47/35V 17p 
.68/35V 17p 
1.0/35V 17p 
2.2/16V 17p 
2.2/35V 22p 
3.3/35V 22p 
4.7/16V 22p 
4.7/35V 24p, 
6.8/25V 26p' 
6.8/35V 25p 
10/160 25p 
10/35V 34p 
15/10V 22p 
15/16V 30p 
15/25V 32p 
22/6.3V 26p 
22/16V 32p 
33/10V 3811 

47/6.3V 13p 
100/3V 37p 

Feedthrough 
Capacitor 

1000pF 500V 7p 

MINI FILM 
MOLLARD 

TRIMMERS 
1.4-5.5pF 
1800MHz) 23p 
2-100F 
1600MHz) 27p 
2-22pF 
1400MHz) 29p 
5.5-65pF 
1200MHz) 36p 

630VDC 250VAC 
POLYESTER 

CAPS 
10nF 12p 

150F 18p 
22nF 18p 
47nF 32p 
100nF 35p 
150nF 37p 
220nF 4011 

47011F 7011 

Fully enclosed 
Fiber Pre-sets 

E 3 Series 
1002-10M 

Quality Electrolytical 
By Matsushita or Siemens 
)other good makes may be sent only 
in the rare event of supply difficulty) 

- 

AXIALS Beautiful 
uF 
47 63 Bp Mini Radial 
.47 1W 96 Low Voltage 
.47 350 306 Matsushita only 

63 OP uFd V 
1 1W 9p 10 16 6p 
1 500 40p 22 10 Bp 
2.2 25 8p 22 16 7p 
2.2 63 9p 47 10 7p 
2.2 1W lip 47 16 Bp 
2.2 350 30p 1W 10 9p 
3.3 25 10p 1W 16 10p 
3.3 40 Ilp 220 .10 lip 
3.3 63 12p 220 16 - 12p 
4.7 16 Bp 470 10 17p 
4.7 25 9 470 16 18 v p 
4.7 40 1 1 p 1000 10 20p 
4 ] 63 12p 1000 16 24p 
4.7 100 14p 2200 10 34p 
10 25 8p 2200 16 44p 

0 40 12p 
10 63 14p Mains/Speaker 
10 100 16p Cable (par metre) 
22 25 ilp Twin 1 amp 14p 
22 40 14p Twin 211 ampl6p 
22 63 16p 3 Core 2'/: amp 
22 100 21p 18 
47 25 10pí 3 Core 6amp 31p 
47 40 17pí 3 Core 13 amp 
47 63 26p 56p 
47 100 28p 
% 25 18p Solid Multicore 
68 63 25p 4 Core 33p 
1W 16 14p 8 Core 39p 
100 25 16P 12 Core 46p 
100 40 22p 50 Core 1.37 
100 63 25p 
100 100 30p Screened Cable 
220 10 16p Single 1411 

220 16 17p Stereo 27p 
220 . 25 22p Mini Single 12p 
220 40 25p Mini Stereo 15p 
220 63 30p 4 Core 4 Screens 
220 100 40p 44p 
330 16 19p 4 Core 1 Screen 
330 25 22p 54p 
330 63 38p 8 Core 61p 
470 16 22p 12 Core S0p 
470 25 28p 
470 40 33p 
470 63 43p Aerial Cable 
470 100 60p 500 RG58A 36p 
1000 16 30p 752 UHF 36p 
1000 25 38o 752 VHF 28p 
1000 40 46P 3002 Flat 14p 
1000 63 65p 
2200 16 40p 
2200 25 63p Rainbow 
2200 40 70p Ribbon Cable 
2200 63 134p 110 Way 84p 
0700 16 75p 24 Way 166p 
4700 25 90p 40 Way 270p 

Grade One 252714 12p 
Glass PCB 252848 60p 

Single Sided 252875 2.20 
178 x 240mm 252890 1.10 

95p 252891 2.28 
420 x 195mm 252892 3.00 

130p 2N2904A 27p 
420 x 245mm 2N2905 28p 

1951, 2N2905A 29p 

Ferric Chloride 2N2906 25p 
Ferric 

S r 

2N2906A 30p 

2560 bottle 
252907 25p 

f1.60 2162907A 26p 
252920 3.47 

Sifam Collet 2N2923 25p 
Knobs as used 2N2924 15p 
on professional 2N2925 15p 

studio equipment 262926 1011 

All fit `/." 263010 75p 
Standard 253011 25p 

spindles 253019 50p 
Please specify 253053 27p 
grey or black 263054 Shp 

15mm 21N3055CSF 60p 
Short 0311 2530556CÁ 
With line 4811 223107 40Sopp 

Standard 44p 253108 42p 

Wiry line 49p 253109 48p 
Short wing 58p 2N3232 1.50 
Standard wing 12N3250 36p 

6011 253251 36p 

21mm 
253300 60p 

Short 53p 
263301 6811 

With line 58p 
263302 BOp 

Standard 58p 
253390 38p 

With line 64p 253391 30p 

Short wing 58p 253391A 348 

Standard wing 253392 27p 

6011 
252393 24p 
253394 26p 

CAPS Colours: 253395 26p 

Blk, Red, Tel, 253396 26p 

Grn, Blu, Gry 511 253397 27p 

As above line 253402253403 

5011 

35p 

Sp 
As above y dot 253404 50p 

ap 253405 50pe 
2613416 24p 

Nut Covers 253417 23p 

For 15mm only 253420 2.50 
Colours as Caps 253439 98p 

1011 253440 80p 
253441 1.25 

Dials (Specify . 
253442 1.35 

15 or 21 mml 253442MOT 2.40 
Black Point 253444 1.70 

26p 253445 4.80 
Grey o Point 253446 6.09 

26p 2N3447 5.72 

Clear Taper 28p 253448 6.56 
Clear 1-10 28p 253468 1.00 

253512 1.06 
253553 1.15 

RANGE OF 2N3563 20p 
OTHER KNOBS 253564 25p 

ALWAYS IN 253565 20p 
STOCK 253566 50p 

Mini Buzzer 253567 55p 

Warning Devices 253568 50p 

6V mini buzzer 253569 504 
8811 253570 2.54 

12V ini buzzer 253571 2.19 m 253572 2.06 

624V Piero 263584 2.76 
253585 2.99 

sounder ler 99p 253605 36p 

Mini Red Neon 253606 28p 

250V with 2N3607 28p 

Chrome Bezel 253632 9.88 
253638 35p 

751, 253638A 37p 

TRANSISTORS 253639 36p 

Probably the 253641 39p 

larest retail 253642 25p 

in UK. 253643 15p variety 
lt you don't 2143644 28p 

e what you 263645 33p 

want please 253646 28p 

phone or write 253662 lap 
as this is not 2163663 16p 

a fu0 het 253691 18p 

25404 7,50 253692 20p 

25914 20p 253693 25p 

25916 39p 253694 30p 
253702 10p 25917 65p 253703 10p 25918 331, 253704 10p 25929 

2N929Á 45p 253705 1011 

25930 2011 
253706 1011 

25930A 30p 253707 10p 

251132 25p 
253708 10 
253709 10p 251132 25p 253710 lop 

p 

251302 6511 
2113711 lop 25303 6511 
253712 2.00 251304 60p 
253713 2.86 251306 75p 
253714 2.98 251308 75p 
253715 3.31 251370 SHP 253716 3.50 25142066p 
253724 75p 251483 2.95 253725 855 251507 27 
253730 4.65 251507 421, 253732 2.88 251524 5811 
2'11 3734 1.30 251702 3.50 253725 2.45 2N17í1 3511 
253738 200 251889 501, 253740 2.38 251890 50p 
253741 2.76 

2111893 30p 
253766 2.90 251974 1.50 
253767 3.19 252060 7.14 253771 1.75 252101 39p 

2N2217 39P 
253772 1.83 

252218 33p 
253773 1.55 

2522160 305 
253789 3.27 

2 
253789 3.27 

52219 27p 
252219A 28 

25379 2.73 
P 253791 2.47 

252220 22P 2N3792 
2252221 

22p 2N3794 2Sp 
252221A 23p 253819 2lp 
252222 26p 253820 42p 
252222A 31p 253821 1.84 
252223 2.60 253822 9011 
2N2223A 4.15 253823 1.30 
252303 1.10 2N3824 1.70 
252368 30p 253826 7811 
252369 19p 253827 7811 
252369A 20p 253854 44p 
252405 BBp 253855 3011 
252410 1.15 2N3855A 40p 
252411 3.60 253856 45p 
252412 80p 253858 31p 
252477 95P 2N3858Á 37p. 
252483 2511 2N3859Á 31p 
252484 26p 253860 31p 
252491 8.00 263080 9011 
252646 49p 2N3877A 3511 
252647 98p 

253900 
253901 
253902 
253903 
253904 
2N3905 
253906 
263945 
253962 
253964 
254030 
254031 
254032 
254036 
254037 
264058 
254059 
254060 
254061 
254062 
254064 
264069 
254074 
254092 
254093 
2N4121 
254122 
254123 
254124 
254125 
254126 
254220 
254221 
254222 
254223 
2N4224 
254234 
254236 
254237 
254238 
254239 
254240 
254248 
264249 
2N4250 
254258 
254266 
254275 
254284 
254285 
254287 
254288 
254289 
254290 
254291 
254292 
254294 
254297 
254302 
254303 
264304 
254314 
2N4342 
2N4347 
264351 
254400 
254401 
254402 
264403 
254409 
254410 
254427 
254440 
254870 
254871 
254888 
264898 
254901 
254902 
254903 
254904 
254905 
254906 
254907 
254908 
254909 
254910 
254913 
254914 
254915 
254916 
254917 
254918 
254919 
254920 
254921 
254922 
2N4923 
2N4924 
254926 
254927 
254928 
254964 
254965 
254966 
254967 
254968 
254969 
255010 
255011 
255030 
255033 
255035 
255036 
255039 
255086 
2.55087 
255088 
255089 
255126 
255127 
255128 
255129 
255130 
2N5131 
255133 
255135 
255136 
255137 
255138 
255139 
255140 
255141 
255143 
255172 
255175 
255179 
255180 
255183 
255184 
255188 
255189 
255190 
2N5191 
255193 
255194 
255209 

25p 
30p 
6.65 
15p 
15p 
15p 
15p 
85p 
34p 
1.42 
66p 
55p 
65p 
SBp 
43p 
lOp 
17p 
12p 
lOp 
10p 
1.50 
1.00 
7 

98p 
1.20 
45p 
45p 
21p 
35p 
37p 
27p 
1.77 
3.95 
3.95 
3.95 
3.95 

10, 
1.21 
95p 
1.00 
3.00 
15p 
17p 
17p 
75p 
45p 
46p 
32p 
35p 
45p 
22p 
22p 
45p 
45p 
45p 
45p 
2.50 
39p 
40P 
41p 
HOP 
68 
2.26 
1.16 
1511 

27p 
30p 
30p 
36p 
42p 256124 
1.87 / 256125 

12.58 256126 
80p 256129 
55p 256130 
92p 2N6131 
1.71 256132 
3.26 266133 
3.52 256134 
3.24 256253 
2.75 256254 
3.25 256288 
3.42 256289 
3.20 256290 
3.70 256318 
2.90 3581 
1.95 35128 
2.59 1 35138 
2.69 35139 
2.95 35140 
48p I 35143 
47p 35152 
95p 35153 
1.28 35154 
1.34 35200 
1.09 35201 
1.29 40250 
1.34 40251 
92p 40254 
558 40264 
9511 40280 
1.59 40290 
27p ,40309 
25p 40311 
25p 40312 
25p 40313 
25p 40315 
31p 40316 
8.50 40324 
8.37 40325 
44p 40326 
46p 40348 
1.60 40347 
1.95 40348 
3.50 40360 
38p 40361 
39p 40362 
37p 40363 
3711 40364 
44 40372 
38p 40373 
30p 40374 
30p 40389 
37p 40390 
22p 40392 
22p 40394 
39P 40394 
38p 40406 

255210 
255219 
255220 
255221 
255222 
2N5223 
255224 
255225 
255226 
2115227 
265232 
2N5232A 
255245 
255246 
255247 
255248 
2N5249 
255266 
255293 
255294 
255295 
255296 
255298 
255302 
255303 
255305 
255306 
255307 
255308 
255354 
265355 
255358 
255366 
265367 
2N5401 
255415 
255416 
255447 
2115448 
255449 
255450 
255451 
255457 
255458 
255459 
255460 
255461 
255462 
255484 
255485 
255490 
255492 
2N5494 
255496 
255543 
255551 
255640 
255654 
255786 
255813 
256027 
256030 
256082 
256099 
256101 
256109 
256111 
256121 
256122 
256123 

23p 40407 
30p 40408 
48p 40410 
25p 1 

40411 

25P 40412 
25p 40422 
15p 40467A 
58p 40513 
46p 40537 
43p 49543 
1.00 40594 
1.10 40595 

1.15 40600 
1.00 40601 

68p 40602 
lop 40603 
gOp 40604 

1.30 40608 
2411 1 40622 

25p 
1 

25p 
28p 
15p 
38p 

25p 
25p 
30p 
32p 
37p 
40p 
45p 
46p 
48p 
2.88 
98p 
1.28 
1.37 
1.28 
1.37 
3.20 
3.80 
25p 
37p 
40p 
25p 

19p 
73p 
2 

28p 
35p 
1.10 
1.54 
16p 
19p 
21p 
23p 
25p 
35p 
35p 
35p 
72p 

60p 
40p 
40p 
1.37 
1,56 
1.37 
1.59 
5.00 
37p 
45p 
35p 
Bop 
23p 
30p 
6.60 

18.00 
1.20 
1.30 
1.15 
1.00 
54p 
56p 
59p 
56p 
59p 
71p 
79p 
93p 
98p 
83p 
1.14 
1.36 
1.45 
1.55 
90p 
97p 
1.10 
1.72 
2.57 
1.98 
3.50 
3.30 
2.37 
2.85 
3.00 
2.47 
2.56 
6:93 
2.98 
2.42 
2.77 
2.75 
2.63 
2.00 
2.00 
1.80 
97p 
1.64 
1.89 
1.94 
1.63 
1.86 
2.46 
1.98 
1.30 
1.40 
1.95 
1.70 
50p 
50p 
2.22 
2.90 
1.80 
2.60 
2.84 
1.24 
2.72 
1.20 
1.10 
1.70 
1.39 
1.10 
1.59 
1.80 
3.00 
1.50 
2.95 
1.72 
1.75 
96p 
1.60 
1.15 
1.20 
2.58 
2.36 
1.68 
2.06 
1.85 
2.44 
1.15 

40625 
40626 
40631 
40632 
40635 
40637 

4067340643 

40822 
40871 
40872 
AC125 
AC126 

AC 
AC127 

128 
AC132 
AC151 
AC152 
AC153 
AC153K 
AC176 
AC176K 
AC187 
AC187K 
AC188 
AC188K 
ACV17 
AC218 
ACY20 
ACV21 
AC222 
ACV28 
AC244 
AD136 
AD145 
AD149 
AD150 
AD161 
AD162 
AF106 
AF109 
AF114 
A 
AF118F117 

AF124 
AF125 
AF126 

ATM AF170 
AF172 

AF200AF178 

AF201 

AF240AF239 

AF2798 
AF279G 
AF280 
AU110 

I AU113 
BC107 
BC107A 
BC107B 
BC108 
BC108A 
BC10806 
BC108C 
BC109 
BC1098 
BC109C 
BC113 
BC114 
BC115 
BC116 
BC116A 
BC117 
BC118 
BC119 
0C121 
BC123 
BC125 
BC132 
BC134 
BC135 
BC136 
BC137 
BC138 
BC140 
BC 
BC142141 

BC143 
BC147 
BC147A 
BC1478 
BC147C 
BC148 
BC148A 
BC1488 
BC149C 
8C149 
BC149B 
BC149C 
BC152 
BC153 
BC154 
BC157 
BC157A 
BC157B 
BC158 
BC158A 
BC1588 
BC159 
BC159A 
BC159B 
BC159C 
BC160 
BC 
BC167161 

BC167A 
BC1678 
BC168 
8C1688 
8C168C 
BC169 

8 
;BC169CBC169 

BC170 
BC170A 
BC1700 
BC170C 
BC171 
BC171A 
BC171B 
BC172 
BC172A 
BC1728 
BC172C 
BC173 
8(173B 
BC173C 
BC174 
BC174A 
BC1748 
BC175 
BC777 
BC1//A 
BC177B 

1.60 
3.20 
1.90 
2.12 
1.35 
2.00 
1.80 
95p 
1.80 
1.00 
1.00 

26p 
25p 
25p 
39p 
51p 
45p 
55p 
84p 
27p 
37p 
25p 
28p 
25p 

70p 
90p 
75p 
75p 
75p 
75p 
98p 

7.90 
1.65 
1.10 
1.31 
52p 
52p 
7sp 
75p 
65p 
70p 
89p 
72p 
72p 
72o 
53p 
88p 
88p 
88p 
65p 
75p 
1.24 
1.00 
75p 
75p 
75p 

2.20 
2.30 
13p 
14p 
14p 
12p 
13p 
14p 
11p 
13p 
14p 
15p 
30p 
30p 
25p 
32p 
37p 
25p 
25p 
38p 
82p 
82p 
37p 
39p 
36p 
45p 

39p 
55p 
33p 
37p 
33p 
34p 
11p 
12p 
13p 
18p 
11p 
12p 
13p 
13p 
11p 
12p 
13p 

p 

BC251B 
BC251C 
BC252 
BC252B 
BC252( 
BC253 
BC2538 
8C2532 
BC256 
BC256A 
B(256B 
BC257 
BC257A 
BC258 
BC258A 
B C2588 
BC259 
BC259B 
BC259( 
BC260 
8522608 
BC260C 
BC261 
BC261A 
BC2618 
BC261C 
BC262 
BC262A 
BC2628 

3511 BC262C 
23 BC263 
27p 802638 
11p BC263C 
12p BC264 
3p BC2648 

12p 
13p 
11p 
12p 
13p 
16p 
42p 
48p 
12p 
13p 
13p 
12p 
13p 
13p 
12p 
13p 
13p 
15p 
17p 
17p 
18p 
12p 

15p 
12p 
15p 
15p 
16p 
15p 
16p 
16p 
21p 
24p 
24p 
75p 
23p 
260 
2úp 

BC178 22pn BC415 30pí BDY10 
BC178A 24p 8C416 300 BDY11 
BC178B 25p BC418 30p 80217 
BC179 23p 8C440 32p 1313123 
8C179A 25p 8(441 33p BDY25 
BC179B 25p BC460 32p BDV38 
BC179C 27p BC461 33p 5DY54 
BC182 itp BC478 29p BYD55 
BC182A 12p BC479 30p BDV56 
BC1828 13p BC516 40p BDY57 
BC182L 12p BC517 40p 13DY58 
BC182LA 13p' 13C547 13p 130160 
BC182LB 14p 8C547A 14p BDV61 
BC183 10p 8C5470 14p 80162 
BC1B3A 11p BC548 12p BD292 
BC1838 12p BC548A 13p BF115 
BC183C 13p 13C5488 14p BF119 
BC183L 12p BC548C 15p BF121 
BC183LA 13p BC549 13p 8F123 
BC183L8 13p BC549B 14p 13F127 
BC183LC 14p BC549C 15p BF153 
BC184 11p 8C550 30p BF154 
BC1B413 12p BC550C 33p BF157 
8C184C 13p 8(557 15p BF158 
BC184L 12p 8C557A I6p BF159 
BC184L6 13p 0055713 1611 8F160 
8C184LC 14p BC558 14p BF161 
13(186 39p BC558A 15p 8F163 
8(187 40p 0Ç5588 16p 8F166 
8(204 29p 00558( 17p 8F167 
BC205 29p BC559 15p BF170 
BC206 29p BC559B l6p BF173 
BC207 29p BC559C 17p BF174 
BC208 29p BC560 32p BF177 
0(209 29p BC560C 34p 8F178 
132212 11p 13C727 44p BF779 
13C212A 12p BC737 44p 13F180 
BC212B 13p BCW32R 60p BF181 
BC212L 12p BCV30 1.15 BF182 
BC212LA 13p 8C230A 1.30 BF183 
BC212LB 14p 8CY31 1.15 BF184 
8(213 10p 0C131A 1.30' BF185 
BC213A 11p BCY32 1.15 BF194 
5(2138 12p BCY32A 1.30 BF195 
BC213C 13p 13C233 BOp BF196 

l.<IJL 12p BVC33A 1.00 BF197 
8C213LA 13p BC234 BOp BF198 
BC213LB 13p BYC34A 1.00 13F199 
BC213LC lOp BCV54 1.91 BF200 
BC214 ltp BCY58 32p BF224J 
BC2140 12p 13C259 33p BF225J 
BC214C 13p 132C66 1.80 BF240 
BC214L 12p 82C67 2.00 8F241 
BC214LB 13p 132C70 17p 8F244A 
8C214LC 14p BVC71 17p BF244B 
5C237 15p BCV72 36p BF245A 
3C237A 16p B2C77 36p BF2458 
BC237B 17p BYC78 22p BF246 
B C237C 18p BCV79 22p BF246A 

852223385A 

14p15p 

8 
8(2(8V887 

4.90 
40.80 

BF 
BF2468 

247A 
0C2388 16p 82(89 4.10 gF2470 
BC238C 17p BCZ70 4.60 13E254 

5222339 
15p B CZ 11 4.60 B 5255 

BC239A lóp 130115 58p BF256A 
BC239B 17p 130116 2.50 BE256H 
BC239C 18p 00121 2.25 5F256C 
BC250 22p BD124 1.50 BF257 
BC250A 23p BD131 4411 BF258 
0C2506 24p BD132 50p BF259 
BC250C 25p BD135 40p 
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F262 
062251 25p BD136 40p BF263 
BC251A 26p 06D137 42p BF270 

27p BD138 42p BF271 
2Sp 00139 Mp BF273 
22p 130140 Mp BF274 
23p 130142 2.40 0F324 
24p 00153 1.25 13F33622p 

BD155 1.20 BF337 
23p BD 157 1.20 BF338 
24p BD158 1.40 8F355 
25p BD16B 3.H0 BF362 
26p BD181 1.75 BF363 
27p BD182 2.50 I8F450 
26p 00183 2.70 BF451 
27p BD187 1.09 BF457 
24P 

1.4 

1.30 BF458 
26P BD202 1.39 BF459 
26p BBB BFR39 
25p 

18 220222223222224301 

1.00 BFR40 
26p 

BD223 19 BBB 

v 
8D224 96 

BFR79 

;p 130232 7.11 BFR81 
33p 130233 70p 

8D234 72P 
BFS21A 

33p 06FS28 
34p BD235 72p BFS61 
35p BD236 76p BFS98 
36p,i 1302223369A 57p BFT19 
31p 130239C 541, BFT19B 32. BD240A 59p BFT66 
33p 1313240C 73p BFW10 
34p 0D241A 61p BFW10 
30p 130241C 67p 

SFW7113FW03 
31p BD242A 65p I BD242C 70 

p i BD243A 72p BFW87 
42p BD243C 85p BFW90 

80244A 82p 

BC266A 36p BD244C 1.00 BFX13 2 

822668 37p 80245A 1.14 BFX19 
BC300 45p BD245C 1.30 BFX20 
BC301 44p BD246A 1.20 13FX29 
BC302 43p 8D246C 1.50 BFX30 
BC303 47p BD249A 2.00 BFX34 
BC304 46p BD249C 2.31 13FX37 
BC307 13p 00250A 2'11 0FX43 
BC307A 14p BD250C 2.46 BFX68 
BC3078 15p 00433 79p BF084 
BC308 1211 BD434 79p 

BB FF 

BC308A 13p BD435 81p BFX86 
BC308B 14p BD436 81p BFX87 
5C309 14p 50437 88p BFX88 
BC309A 15p BD438 88p BFX89 
BC3098 78p 130439 90p BFY18 
BC309C 17p '80440 91p 

BFV19 
8(317 15p 50441 91p BFV37 
BC318 15p 1 

BD442 93p 
13F239 

130529 1,20 BC320 25p BFV41 
0C321 2511 BD535 173p BF250 
0C327 14p 5P I BFV51 
BC328 74p BD536 75p BF252 BD537 BOp BC337 15p BD538 8 

BFV53 
BC338 15p BD539 88 BFV56 
0C347 20p 8D539C 1,10 BF256A 
BC350 20p BD540 85 

BFV75 
BC382 30p BD540C 1,20 BF276 
BC382L 30p BD675 72p BFV78 
BC383L Op 80676 77p 

13F2130BC384 

30 
80677 78p 

BC384L 3Ó BD678 83P 
BSW4BSV811 

BC407 3Ó BD711 1.32 BSW67 
BC408 2/P BD712 1.32 135W70 
BC409 30P BDX14 1.30 

I BSX19 
130018 1.59 BC413 25p 1 Í80X20 

0C414 25 130X32 3.47 BSX21 

2.001 BSX26 
2.50 BSX27 
2.89 BSX28 
3.40 BSX29 
3.75 BSX39 
1.74 BSX60 
1.98 BSX61 
2.09 8SX76 
2.35 BSX77 
5.25 00224 
8.16 8S125 
2.80 BSY26 
2.80 130229 
2.34 BSY39 
3.75 8SV54 
38p 80265 
1:00 BSV95A 
75p BU104 
75p BU105 
80p 8U109 
39p 130126 
45p B11204 

68p 
58p 
55p, 
58p 
50p 
57p 
30p 
79p 

25po 
77 
25p 
30p 
35p 
35p 
36p 
36p 
38p! 
36pi 
37p 
12p 
12p 
12p 
12v 
15p 
15p 
27p 

35p 
ep 
38p30p 

30p 

301, 
37p 
39p 
39p, 
40p1 
40p, 
30p 
30p 
42p 
43p 
45p 
30p 
32p 
35p 
80p 
9 
66p 
68p 
40p 
40p 
38p 

36p 
48p 
60p 
85p 
85p 
35p, 
35p 
48p 
SBp I 

62p 

25pp 

26p 

5p 2p 
25p 
4,50 
2.95 
1.00 
1.10 
1.65 

2.48 
1.48. 
1.48 
1.48 
2.47 
1.08 
1.53 
1.53 
1.00 
91p 
50p 
80p 
30p 
35p 
1.00 
70p 
lop 
1.00 
35p 

40p 
32p 
33p 
1.08 
1.15 
1.10 
1.20 
50p 
1,161 

25p 
25p 
25p 
45p 
70p 

7 
80p 

95p 
1.87 
95p 
1.00 
1.00 

2 

13U206 
BU208 
BU326S 
BU406 
BU407 
BU408 
BU409 
BU500 
BUV20 
BUV21 
BUV23 
BUV24 
BUV25 
BUX20 
131.12180 
2300 
J310 
MA8001 
MA8002 
MA8003 
MD7000 
ME0401 
ME0402 
ME0404 
6.450411 
ME0412 
ME0413 
ME0414 
ME0461 
ME0462 
ME1001 
ME1002 
ME1075 
ME1100 
ME1120 
ME3002 
ME4001 
ME4002 
ME4003 
ME4101 
ME4101 
ME4103 
ME4104 
ME6001 
ME6002 
ME6003 
ME6101 
ME6102 
ME8001 
ME8002 
ME8003 
ME9001 
ME9002 
MFE3004 
MJ400 
MJ420 
MJ430 
MJ440 
MJ481 
MJ491 
MJ802 
MJ900 
MJ901 
MJ1000 
MJ1001 
MJ1800 
MJ2500 
MJ2501 
MJ2955 
MJ3000 
MJ3001 
MJ3701 
MJ4502 
MJE340 
MJE370 
MJE371 
MJE520 
MJE521 
MJE1090 
MJE1100 
MJE2901 
MJE2955 
MJE3055 
MJE3739 
MPB111 
MP8112 
MP8121 
MP8122 
MP8123 
MP8512 
MPF102 
MPF103 
MPF104 
MPF105 
MPF112 
MPF121 
MPS3638 
MPS3640 
MPS4356 
MPS6517 
MPS6518 
MPS6530 
MPS6560 
MPS6562 
MPSA05 
MPSA06 
MPSA1 O 

MPSA12 
MPSA13 
MPSA14 
MPSA16 
MPSA18 
MPSA20 
MPSA42 
MPSA43 
MPSA55 
MPSA56 
MPSA65 
MPSA66 
MPSA70 
MPSA92 
MPSA93 
MP5LU1 
MPSL51 

60p 
78p 
fi6p 
60P 

76P 
80p 

5.5p 
77p 
1.00 
35p 
70p 
47p 
40p 

SBp 

25p 

1.70 
3.00 
1.66 
2.25 
1.75 
2.00 
2.05 
2.25 
1.5 
1.45 
1.35 
1.25 
2.00 

11.00 
10.90 
13.80 
12.10 
15.00 
17.00 
3.85 
48P 
53p 
451, 

Sip 
39p 
2.60 
25p 
3Bp 

3ó3p 

35p 

46p 

45p 

48p 

425p 
45p 
45p 
25p 
2 
25p 
25p 
25p 
25p 
25p 
29p 
28p 
47p 
62p 

58pp 

56p 
2.36 
2.40 
1.80 
1.27 
1.00 
2.79 
3.64 
4.46 
2.90 
3.10 
2.50 
3.00 
3.60 
3.50 
3.70 
1.00 
3.30 
3.50 
2.55 
4.46 
55p 
72p 
79p 
5781p 

p 
3.65 
3.65 
3.65 
1.00 
75p 
4.58 
1.00 
1.39 
1.35 
1.40 
1.16 
1.59 
45p 

40P 
40p 
50p 
1.21 

40P 
60p 
47p 
47p 

32p 
32p 
20p 
22p 

2 

46p 

651, 

58pi 

28p 

4061 

6w1 
68p 

48p 

MPSU01 lop 
MP,$U,0±1_ 1.32 
MPSU05 55p. 
MPSUO6 58p 
MPSUO7 76p 
MPSU51 88p 
MSPU55 84p- 
MPSU56 Bftp` 
MPSU57 1.20 
MRF421 39.86, 
MFR450A 24.10 
MRF453 27.66 
MRF454 40.80 
MRF475 7.56 
MRF477 21.06 
MRF479 12.32 
MRF604 

B314 
NKT125 48p 
NKT126 47p. 
NKT128 42p 
NKT129 40p 
NKT135 40p 
NKT137 42p 
NKT210 42p 
NKT215 40p 
NKT218 66p 
NKT218 44p 
NKT219 40p 
NKT224 40p 
NKT225 40p 
NKT229 40p. 
NKT238 48p 
NKT239 44p 
NKT240 42p 
NKT241 4op 
NKT242 40p 
NKT243 80p 
NKT243 00p 
NKT244 40p 
NKT254 40p 
NKT261 40p 
NKT282 40p 
NKT271 40p 
NKT272 40p 
NKT275 40p 
NKT2B1 47p 
NKT404 2.88 
NKT405 2.80 
NKT406 2.50 
NKT453 2.40 
NKT603F 56p 
NKT813F 55p 
NKT874F 58p 
NKT677F 00p 
NKT713 47p 
NKT717 62p 
NKT734 66p 
NKT738 60p 
NKT773 40p 
NKT781 43p 
NKT12329 50p 
NKT12429 57p 
NKT13329 50p 
NKT13429 54p 
NKT/6229 08p 
NKT20329 38p 
0(20 2.30 

0C23 2.00 
OC25 2.60, 
0(28 1.70 
0C29 2.35 
0C35 2.30 
0C41 80p 
0C43 7Ip 
0C44 02P 
OC70 50P 
OC71 50p 
0072 60p 
OC82 OOp 
OC82D 70p 
0(83 
P348A 
R2008B 2:14 
620105 1.88 
SC107 Zip 
SC108 27p 
SC109 27p 
TIP29A 35p 
TIP29C 46p 
TIP30A 38p 
TIP30C 48p 
TIP31A 44p 
TIP31C 620 
TIP32A 449 
TIP32C IS8p 
TIP33A lOp 
TIP33C 88p 
TIP34A 
TIP34C 1. 

TIP35A 1.26 
TIP35C 1.50 
TIP36A 1.80 
TIP36C 1.70 
TIP41A 64p 
TIP41C 78p 
TIP42A 58p 
TIP42C 80p 
TIP49 1.20 
TIPS) 1.40 
TIP53 2.30 
TIP54 2.21 
TIP110 74p 
TIP112 80p 
TIP115 81p 
TIP117 Np 
TIP120 Dtp 
TIP122 1.00 
TIP125 1.20 
TIP127 1.27 
TIP130 1.50 
TIP132 1.80 
TIP135 1.W 
TIP137 1.80 
TIP140 1.86 
TIP142 1.40 
TIP145 2.10 
TIP147 1.40 
TIP2955 77p 
TIP3055 70p 
11037T1043 8m 

1I045 0411pp 

T1S46 BBp 
TIS47 
TIS48 85p 
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No 
110p 

11052 10p 
TIS53 97p 

TIS54 
86pp 

TIS58 92p 
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CRICKUWOOD ELECTRO S TO 

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-4520161 
SUPERIOR QUALITY CARBON FILM RESISTORS, HI STAB LOW NOISE '/«W10S2-1Mn5% E24 2p !4W10n-1OMU 5% E24 3p iwioniowns* Ei2 ep 2W!On-10MJ2 5% E12 15p 

METAL OXIDE/FILM. RESISTORS V«ry hlflh thermal & •lactrical stability. Extracnaly low noise 0.4W 10n.lMn2% E24 5p 0.4W 1012-1 MR 1 % E24 8p 
LOW OHMIC VALUE RESISTORS (WWOR 'AW) 0.22n-a.2!2 E12 lip 

WIREWOUND RESISTORS 6% 2-3W0.22Ii-3300 E12 20p 4-7W0.47n-6K8E12 33p 10 11W l.on -SSK E12 37p 
LOW NOISE ROTARY POTS E3 Series 4 7K 2M Lin 32p 4.7K 2M Log 32p As above with DP switch 60p As above but 

switch) 90p 
MICRO-MINI 10OV CERAMIC PLATE CAPS 5% ar batter E12 Series IpF 10nF 7p DISCOUNTS ON QUANTITY PLEASE PHONE 
SIEMENS 63V MINI MONOLYTHIC CERAMIC 10nF 22nF 33nF 47nF 68nF lOOnF 220nF 

SIEMENS POLY C 5% 7 .5mm 260V CAPACITORS E12 InF 68nF lOp 82nF 150nF 16p 
6% 7 5mm lOOV CAPACITORS E12 lOOnF-IBOnF 12p 220nF, 270nF15p 330nF.390nF20p 470nF.5€0nF27p 60OnF 32p IpF 110mm) 35p Complete range of other voltages & spacmgs in stock. Please phone 
SILVER MICA CAPS 1% 500V Cam an I coated Extramaly stable 2.2pF. 3 3pF, 18pF 20p 20pF lOOpF 20p 120pF 220pF 26p 250pF 470pF 30p GSOpF InF " 

1/35V 17p .22/35V 17p .33/35V 17p 47/35V 17p .68/35V I7p 1.0/35V 17p 2.2/16V 17p 2.2/35V 22p 3 3/35V 22p 4 7/16V 22p 4.7/35V 24p 6.8/2SV 26n 6 8/36V 25p 10/16V 2Sp 10/35V 3«p 15/10V 22p 15/16V 30p 15/25V 32p 22/6 3V 26p 22/16V 32p 33/10V 38p 47/6 3V 43p 1D0/3V 37 p 
Fsodthrough Capacitor 1 OOOpF 600V 7p 
MINI FILM MULLARD TRIMMERS 1 4-5.5pF (BOOMHs) 23 2-10pF (600MH2) 27 2-22pF (400MHz) 29 5 5 6SpF (200MH21 36 

630VOC 260VAC POLYESTER CAPS 10nF 15nF 22nF 47nF lOOnF 150nF 220nF 470nF 
Fully enclosed Pihar Pr«»ats E 3 Series lOOfMOM 

Mini Vert 14p > Horiz 14p Standard Vert 17P Standard Horii 17p Thumbwheel or Vt ' Spindle for ' Standard Pre- 1 
seis only 8p 
Cermet 20 Turn Precision Presats son. lOOSi. 2000. soon IK.2K.5K. 10K.20K. 50K,100K. 260K.500K 99p each 
160V Polyilyrene Ceps 5% or better IQpF. ISpP, 22pF, 27pF. 33pF. 39pF. 47pF, 68pF, lOOpF, IBOpF, IBOpF, 220pF. 270pF. 330pF, 390pF. 470pF, 680pF,820pF, InF. I.SnF. ^nF. 3.3nF. l.7nF. TOnF T2p each 

C280 or Equiv Polyester Caps Radial Long Leads lOnF. 15nF, 22nF. 33nF, 47nF.68nF, lOOnF 9p ISOnF. 220nF, lip 330nF,470nF16p 680nF, IpF 24p * 5pF. 2.2pF 44p 

Varoboard 0 V Copper Clad 2.5 x 3.75 72p 2.5 * 5 SOp 3.75 * 3.75 SOp 3.75 * 5 93p 2.5 * 17 2.50 3.75 x 17 3, 4.79 * 17 4.20 VQ Board 1.50 Dip Board 3. Track Cutter 1.15 Pin Insertor 1. 100 Pins Verobloe 3.70 Varo Wiring Pen + Spool 3.00 Spare Spool 72p Combs Bp 
lOOOvdc Caps (300V ACI Axial InF. 2 2nF 23p 4 7nF.6.8nF 28p 10nF 22nF,33nF 47nF lOOnF 220nF 470nF 

InF. 2 2nF 30p 3.3nF. 4 7nF 32p 
2000VDC Axial lOOnF 20% /6p 

| I Volt Di»c Capacitors 100p/1 KV 20p 100p/2KV 24p 100p/3KV 26p 100p/4KV 28p 220p/6KV JOp 470p/2K V 2/p 
1n/2KV 2HP 1n/6KV 32p 2n2/2KV ;«in 2n2/4KV 32p 2n2/5KV 33p 3n3/2KV 31p 3?n 3n3/4KV 4n7/4KV 33p 

400V Polyester Capacitors InF. 1.5nF, 2.2nF 18p S.SnF, 4.7nF. 6.8nF 19p TOnF,15nF. 22nF 20p 33nF.47nF. 68nF 22p lOOnF. 150nF 25p 220nF 3HP 330nF 58p 470nF 66p 
Wire & Cable Prices per metre Solid Hook-up 

Quality Electrolytics 
By Matsushita or Siemens ' bs may be sent onlv of supply difficulty) 

Beautiful 
Mini Radial 
Low Voltage 

uFd V 4/ 63 «P 4/ 100 ■9p 4/ 350 30p 
100 9p 500 40p 2? 25 «P 22 63 9p 2.2 100 HP 2.'2 350 30p 13 2b I0p U 40 lip 33 63 12p 4 / 16 Bp 4 / 25 »P 4 / 40 lip 4.7 63 12p 4 / 100 14p 1(1 25 10 40 10 63 14p 10 100 16p // 2h llpl 72 40 14p 72 63 IBp 22 100 21 p 4/ 2b 14p 4/ 40 1/p 4/ 61 26p 4/ 100 2»p HH 25 18p 68 63 25p 100 16 14p 100 25 ISp 100 40 22p 100 63 26p KM 100 JOp 720 10 16P 720 16 1/P 720 2b 22p 720 40 2bp 720 63 30p 720 100 40p 330 16 19p :«) . 2b 22p 330 63 38 p 4/0 16 22p 4/(1 25 28 p 4/0 40 33p 4/0 63 43p 4/0 100 ttOp KKK) 16 30p 1000 25 38p 1000 40 46p 1000 63 6bp 2200 16 4Up 2200 2b 63p /21K) 4(1 70p 2200 63 134p 4/00 16 /bp 4/00 25 SOp 
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2200 16 
Ma Ins/Speaker Cable I per metre) Twin 1 amp 14p Twin 2% amp16p 3 Core 2'/» amp 18p 3 Core 6 amp 31 p 3 Core 13 amp 56p 
Solid Multicore 33p 8 Core 39p 12 Core 46p 50 Core 1 37 
Screened Cable Single 14p Stereo 27 p Mini Single 12p Mini Stereo 15p 4 Core 4 Sere 44p 4 Core 1 Screen 54p 8 Core Sip 12 Core SOp 1 

Aerial Cable 60fl RG58A 36p 75fiUHF 36p 750 VHF 2Bp 300O Flat 14p 
Rainbow Ribbon Cable ,10 Way 84p 24 Way 166p 40 Way 27 Op 

Grade Ona Glass PCB Single Sided 178 * 240mm 96p 420 * 195mm 130p 420 x 245mm  ISSp 
-erfic Chloride 60% Solution 250ml bottle £1 61 

Sifem Collet Knobs as used on professional studio equipment All fit V. " Standard spindles Please specify grey or black 15mm Short 43p With line 48p Standard 44p With line 49p Shor t wing 58p Standard wing 
21mm Short 53p With line 68p Standard S8p With line 64p Short wing 58p Standard wing SOp 

CAPS Colours BIk. Red, Yel, Grn, Bio. Gry 5p As above ♦ line 
As above t dot 

Nut Covers For 15mm only Colours as Caps 10p 

RANGE OF OTHER KNOBS ALWAYS IN STOCK 
Mini Buzzer Warning Device; 6V mini huzzor 99 ( 12V mini buzzer 

Mini Red Neon 250V with Chrome Bezel 76p 
TRANSISTORS Probably the largest retail variety in UK. If you don't see what you want please phone or wi' as this is not a full list 2N404 1.50 2N914 20p 2N916 J9p 2N917 hbp 2N918 33p 2N929 3Kp 2N929 A 45p 2N930 2 Op 2N930A 30p 2N1131 2bp 2N1132 2bp 2N1302 65p 2N1303 65p 2N13D4 SOp 2N1306 75p 2N1308 75p 2N1370 b«p 2N1420 66p 2N1483 2 95 2N1485 3 4/ 2N1507 42p 2 N1524 bHp 2N1702 3.2C 2N17I1 35p 2N1889 bOp 2N1890 SOp 2N1S93 30p 2N1974 1 b( 2N2060 7,14 2N2101 39p 2N2217 39p 2N2218 33p 2M221BA aap 2N2219 2/p 2N2219A 7Kp 2N2220 22p 2N2221 22p 2N2221A 23p 2N2222 25p 2N2222A Jlp 2 N2223 2.61 2N 2223A 4,15 2 N2303 VIC 2N2368 JOp 2N2369 19p 2N2369A 2Up 2 N 2405 HHp 2N2410 1 1b 2N2411 3« 2N2412 aop 2N2477 9bp 2N2483 25p 2N2484 2bp 2N2491 8.0( 2N2646 49p 2N2647 9Hp 

2N2714 2N2848 2N2875 2N2890 2N2B91 2N2a92 2N2904A 2N2905 2N2905A 2N2906 2N2906A 2N2907 2N2907A 2 N 2920 2N2923 2N2924 2N2925 2N 292B 2N3010 2N3011 2N3019 2N3053 2N30&4 21N3055CSF 2N3Q55RCA 2N3107 2N3108 2N3109 2N3232 2N3250 2N3251 2 N3300 2N3301 2N3302 2 N 3390 2N3391 2N3391A 2N3392 2N2393 2N3394 2N3395 2N3396 2N3397 2N3402 2 N 3403 2N3404 2N3405 2N3416 N3417 2N3420 2N3439 2N3440 2N3441 2N3442 
2N3445 2N3446 2N3447 2N3448 2N3468 2N3512 2N3553 2N3563 2N3564 2N3565 2N3566 2N3567 2N3568 2N3&69 2N3570 2N3571 2N3572 2N3584 2N35B5 2N3605 2N3606 2N3607 2N3632 2N3638 2N3638A 2N3639 2N3641 2N3642 2N3643 2N3644 2N3645 2N3646 2N3662 2N3663 2N3691 2N3692 2N3S93 2N3694 2N37D2 2N3703 2N3704 2N3705 2N3706 2N3707 2N3708 2N3709 2N3710 2N3711 2N3712 2N3713 2N3714 2N3715 2N3716 2N3724 2N3725 2N3730 2N3732 2*N3734 2N3725 2N3738 2N3740 2N3741 2 N3766 2N3767 2N3771 2N3772 2N3773 2N3779 2N3789 2N3790 2N37gi 2N3792 2N3794 2N3819 2N3820 2 N 3821 2N3822 2 N 3823 2N3824 2N3826 2 N 3027 2N3854 2 N 3855 2N3B55A 2N3856 2N3858 2 N 3858A 2N 3859A 2N3860 2N386b 2N3877A 

2N3gD0 25p 2 N 3901 30p 2N3902 6.65 2N3903 ISp 2N3904 15p 2N3905 15p 2N3906 15p 85p 2N3945 2N3967 30p 2N3964 1 42 2N4Q30 66P 2N4031 SSp SSp 2N4032 2N4036 SSp 2N4037 43p 2N4QS8 lOp 2N4059 17p 2N4060 12p 2N4061 lOp 2N4062 lOp 2N4064 1.50 2N4069 1 00 2N4074 75P 2N4092 98p 2N4093 1 20 2N4121 45P 2N4122 45p 2N4123 21p 2N4124 35p 2N4125 37 p 2N4126 27p 2N4220 1.77 2N4221' 3.95 2N4222 3-95 2N4223 3 95 2N4224 3 95 2N4234 1.30 2N4236 45p 2N4237 1.21 2N4238 SSp 2N4233, 1.00 2N4240 3 00 2N4248 IBp 2N4249 17p 2N4250 17p 2N4258 75p 2N4266 45p 2N4275 IBp 2N4284 32p 2N4286 35p 2N4287 45p 2N4288 22p 2N4289 22p 2N4290 45p 2N4291 45p 2N4292 45p 2N4294 45p 2N4297 2.50 2N4302 39p 2N4303 40p 2N4304 41p 2N4314 SOp 2N4342 68p 2N4347 2 26 2N4351 1 16 2N4400 ISp 2N4401 27p 2N4402 30p 2N4403 30p 2N4409 36p 2N441Q 42p 2N4427 1 87 2N4440 12 58 2N487Q SOp 2N4871 SSp 2N4888 92p 2N4898 1 71 2N4901 3.26 2N4902 3,52 2N4903 3.24 2N49n4 2,75 2N4905 3.25 2N4906 3,42 2N4907 3-20 2N4908 3.70 2N4909 2.90 2N4910 1.96 2N4913 2.59 2N4914 2 69 2N4915 2 95 2N4916 48p 2N4917 47p 2N4918 95p 2N4919 1.28 2N492D 1 34 2N4921 1 09 2N4922 1.29 2N4923 1 34 2N4924 92p 2N4926 SSp 2N4927 95p 2N4928 1 59 2 N 4964 27p 2N4965 25p 2N4966 25p 2N4967 25p 2N4968 25p 2N4969 31p 2N5010 8.50 2N5011 9 37 2N5030 44p 48p 2 N 5033 2N5035 1 60 2N5036 1.95 2N 5039 3.90 2N5086 36p 39p 2N5087 2N5088 37p 2N50a9 37 p 48p 2N5126 2N5127 38p 2N5128 38p 2N5129 30p 2N5130- 37p 2N5131 22p 2N5133 22p 38p 2N513& 2N5136 38p 2N5137 23p 2N5138 30p 2N5139 48p 2NB140 2Sp 2N5141 26p 2N5143 25p 2N5172 15p 2N5175 5Bp 2NB179 46p 2N5180 43p 2N5183 1.00 2N5T84 1.10 2N5188 VIS 2N5189 1.00 2N5190 68p 2N5191 70p 90p 2N5193 2N5194 1,34 2N5209 24p 

Tror- 2N5219 2N5220 2N 5221 2N5222 2N5223 2N5224 2N 5225 2N5226 2N5227 2N5232 2N5232A 2N5245 2 N 5246 2N5247 2N5248 2N5249 2N 5266 2 N 5293 2 N 5294 2N5295 2 N 52 96 2N5298 2N5302 2N5303 2N5305 2N5306 2N5307 2N5308 2N5354 2 N 5355 2N5358 2N5366 2N5367 2N5401 2N5415 2NS416 2N5447 2N5448 2N5449 2N5450 2N5451 2N5457 2N5458 2N5459 2N5460 2N5461 2NM62 2 N 5484 2N5485 2N5490 2N 5492 2N5494 2N5496 2N 5543 2 N 5551 2N 5640 2NS654 2 N 5786 2N5813 2N6027 2N6O30 2N6082 
2N6101 2N6109 2N611T 2N6121 2N6122 2N6123 2N6124 2N6125 2N6126 2N6129 2N6130 2N6131 2N6132 2N6133 2N6134 2N6253 2N6254 2N6288 2N6289 2N6290 2N6318 3N81 3N12e 3N138 3N139 3N140 3N143 3N1S2 3N153 3N154 3N200 3N20r 40250 40251 40254 40264 40280 40290 40309 40311 40312 40313 40315 40316 40324 40325 40326 40346 40347 40348 40360 40361 40362 40363 40364 40372 40373 40374 40389 40390 40392 40394 40394 40406 40407 40408 40410 40411 40412 40422 40467A 40513 40537 49543 40594 40595 40600 40601 40602 40603 40604 40608 40622 

23p 30p 6.60 18 00 1.20 1.30 1.15 1.00 54p 56p 59p 56p 59p 71p 79p 
83p 1 14 1.36 1.45 1.55 90p 97 p 1 10 1.72 2.57 

2.37 2.85 3.00 2 47 2.56 6.93 

40625 40626 40631 40632 40635 40637 40643 40673 40822 40871 40872 AC 125 AC 126 AC127 AC128 ACI 32 AC 151 AC 152 AC153 AC153K AC176 AC176K AC187 ACia7K ACiae AC1BBK ACY17 ACY18 ACY20 ACY21 ACY22 ACY28 ACY44 A0136 AD145 AD149 AD150 AD161 AD162 AF106 API 09 AF114 AF117 AF118 AF124 AF125 AF126 AF139 AF170 AF172 AF178 AF200 AF201 AF239 AF240 AF279B AF279G AF280 AU110 AU113 8C107 BC107A BC107B BC108 BC108A 0C1O8B BC108C BC109 BC1D9B BC1D9C BC113 BC114 BC115 BC116 BC116A ecu? BC11B BC113 aci2i BC123 BCt25 BC132 BC134 BC135 BC136 BC137 0C138 BC140 BC141 BC142 BC143 0C147 BC147A aC147B BC147C 2.981 BC148 2.42 2.77 2.75 2 63 2.00 2 00 

1.30 1.40 1 95 1.70 50p 5Qp 2.22 

2.84 1.24 2.72 1.20 1.10 1.70 1.39 1.10 

1.15 

2.061 

BC148A BC148B BC148C BC149 801496 BC149C BC152 BC153 BC154 BC157 BC157A BC157B BC158 BC158A BC158B BC159 BC159A BC159B BC159C 00160 8C161 BC167 BC167A BC167B BC16B BC16fiB BC16BC BC169 BC169B BC169C BC170 BC170A BC170B BC170C 8C171 BC171A BC171B BC172 BC172A BC172B fiC172C BC173 
, ^aii BC173B H2B BC173C 2 5fi BC174 

1111 BC174A " | BC174B J BC175 1 '9 I BC177 2.441 BC1//A 1-451 BC177B 

1.65 3.20 

25p 25p 25p 39p 51p 46p 55p 64p 27 p 37p 2Sp 28p 25p 40p 70p 9<)p 75p 75p 75p 75p 

65p 75p 1.24 1.00 75p 75p 75p 2.20 2.30 13p 14p 14p 12p 13p 14p 14p 13p 14p 15p 30p 30p 25p 32p 37P 25p 25p 38p 82p 82p 37p 

bHTT- BC178A BC178B BC179 BC179A BC179B BC179C BC182 BC182A BC182B BC182L BC182tA BC1B2LB BC103 BC183 A BC183Q BC183C BC1S3L BC183LA BC183LB BC183LC BC184 BC184B BC184C BC184L BC184LB BC184LC BC186 8C187 BC204 BC205 BC206 0C2O7 aC208 80209 8C212 BC212A BC212B BC212L BC212LA BC212LB &C213 0C213A BC213B BC213C ouz IdL BC213LA BC213LB BC213LC BC214 BC214B BC214C BC214L BC214LB eC214LC BC237 BC237A BC237B BC237C BC238 BC238A BC238B BC238C. BC239 BC239A BC239B BC239C BC250 0C25OA BC2508 BC250C BC251 aC251A 
BC251B BC251C BC252 BC252B BC252C BC253 BC253B BC253C BC266 BC256A BC256B BC267 BC257A BC258 BC258A BC258B BC259 BC259B BC259C BC260 BC260B BC260C BC261 eC26lA 6C261B BC261C BC262 aC262A BC262B BC262C BC263 BC263B BC263C BC264 BC264B BC266 BC266A BC2668 BC300 BC301 BC302 BC303 BC304 BC307 BC307A BC307B BC308 BC308A BC308B BC309 9C309A BC309B BC309C BC317 BC318 BC320 BC321 aC327 BC328 BC337 BC338 BC347 aC350 BC382 603821 BC383 BC383L BC384 BC3B4L BC407 BC408 00409 BC413 BC414 

15? 24p 25p 23P 25P 25p 27p lip 12p 13p 12p 13p 14p lOp 11p 12p 13p 12p 13p 13p 14p lip 12p 13p 12 p 13p 14p SSp 40p 29P 29p 29p 29p 29p 29p Hp 12p 13p 12p 13p 14p lOp lip 12p 13p 12p 13p 13p 14p lip 12p 13p 12p 13p 14p 15p 16p 17p 18p 14p 15p 16p 17p 15p 16p 17p 16p 22p 23p 24p 25p 25p 26p 27p 28p 22p 23p 24p 22p 23p 24p 25p 26p 27p 26p 27p 24p 25p 26p 25p 26p 27 p 30p 

BC416 30p| BC4t8 30p| BC440 32p 33p BC441 BC460 32p 33p BC461 BC478 29p BC479 30p BC516 40p BC517 40p BC547 13p BC547A 14p BC547B 14p BC548 12p BC548A 13p BC548B 14p BC548C 15p BC549 13p 0C549B 14p BC549C 15p BC5S0 3 Op BC550C 33p BC5S7 T5p BC557A 16p BC557B l6p BC558 14p BC558A ISp BC558B 16p 0C558C 17P BC559 15p BC559B 16p BC659C 17p BC560 32p BC560C 34p 0C727 44p BC737 44p BCW32R SOp BCY30 1 15 BCY30A 1 30 8CY31 V15 BCY31A 1 30 aCV32 1 15 BCY32A 1.30 BCY33 SOp BYC33A 1 00 BCY34 SOp BYC34A 1.00 BCY54 1.91 BCY58 32p BCY59 33p BYC66 1 80 BYC67 2 00 BYC70 17p BYC71 1lP 36p BCY72 BYC77 36p BYC7B 22p BCY79 22p BCY87 6.60 bycbs 4 90 BYC89 4 10 BCZ10 4 60 BCZ11 4 60 BD115 SSp BD116 2 50 BD121 2 25 BD124 1.50 BD131 44 p BD132 SOp BD135 40p BD136 40p BD137 42 p BD138 42p BD139 44p BD140 44 p BDI42 2 40 0D153 1.25 BD155 1.20 BD157 1.20 BD158 1 40 BD160 3,80 BD181 1,75 BD182 2 50 8D183 2.70 BD187 1.09 BD201 1.30 BD202 1.39 BD204 1 44 BD220 1.00 BD221 95p BD223 1 00 BD224 95p BD232 1.11 BD233 70p BD234 72p BD235 72p BD236 76p 00239A 57p BD239C 64p 59p BD240A BD240C 73p BD241A 61p BD241C 67p BD242A 65p BD242C 70p BD243A 72p 85p BD243C BD244A 82p BD244C 1 00 8D245A 1 14 BD245C 1,30 BD246A 1.20 BD246C 1 50 BD249A 2,00 BD249C 2.31 BD250A 2.11 BD250C 2.46 BD433 79p BD434 79p BD436 81p 1 BD436 81 p BD437 88p BD438 88p BD439 SOp 80440 91 p BD441 91p 93p BD442 BD529 1,20 BO530 1 30 BD535 75p 6D536 75p SOp BD537 BD538 SOp BD539 SOp BD539C 1.10 BD540 85p BD540C 1.20 BD675 72p BD676 77p BD677 78p BD678 83p BD711 1.32 BD7tZ 1.32 BDX14 1.30 BDX18 1,59 1 BDX32 3.47 

BDY10 2.00 BOY11 2.50 BDYt? 2 89 BDY23 3,40 BDY25 3 75 BDY38 1,74 BDY54 1,96 BYD55 2.09 BDY56 2.36 BDY57 5 26 0DY58 6.16 BDY60 2.60 BDY61 2.80 BDY62 2.34 BDY92 3.75 BF115 38p BFIIS voo BF121 75p 6F123 70p BF127 SOp BF153 39p BF154 46p BFI57 SSp BF1B8 SSp BF169 SSp BF160 55p SSp BF161 BF163 BOp BF166 67p BF167 30p BF170 79p BF173 25p» BF174 77p BFI77 25p BF178 30p BF179 35p BP 180 35p 36p BF181 BF182 36p BF183 38p 36 p , BF 184 BF185 ,37P| BF194 12p aF195 12p BF196 12p BF 197 12p BF198 15p BF1$9 15p aF200 27 p BF224J 32p 35p BF225J BF240 38p BF241 38p BF244A 30p 1 

BF244B 30p BF245A 30p BF24SB 30p BF246 37p BF246A 39p BF246B 39p 0F247A 40p | BF247B 40p BF254 30p BF255 30p BF256A 42p flF256B 43p 8F256C 45p fiF257 30p BF258 32p 8F259 35p BF262 SOp 90p BF263 BF270 66p BF271 68p BF273 40p BF274 40p 38p BF324 BF336 36p BF337 38p BF338 48p BF355 60p BF362 85p 0F363 85p BF450 35p BF451 35p BF457 46p 0F458 56p BF459 62p BFR39 25p BFR40 25p BFR41, 2Bp BFR79 25p BFR80 25p BFR81 25p BFS21A 4.50 BFS28 2 95 BFS61 1 00 BFS9B 1.10 BFT19 1.65 BFT19B 1.88 BFT66 2.48 BFW10 1 48 BFW10 1.48 BFW11 1.48 BFW43 ' 2.47 BFW59 1 08 BFW87 1.53 BFW90 1 53 BFX12 1,00 BFX13 91P BFX19 SOp BFX20 BOp BFX29 30p BFX30 35p BFX34 1.00 BFX37 70p BFX43 70p BFX68 VOO 0FX84 35p BFX85 38p BFXB6 40p BFX87 32p BFXB6 33p BFX89 1.08 BFY18 1.15 BFY19 1 10 BFY37 1 20 BFY39 SOp BFY41 1,16 BFY50 25p BFY51 25p BFY52 25p BFY53 45p BFY56 70p fiFY56A 65p 0FY75 75p BFY76 50? SOp BFY77 BFY7B 80p BFY80 95P BSV81 1 87 BSW41 9Sp BSW67 1.00 BSW70 1.00 BSX19 25p 1 B5X20 25p - BSX21 40a 

BSX26 60P BSX27 78p BSX28 66p BSX29 SOp BSX39 SOp BSX60 75p BSX61 SOp BSX76 SOp BSX77 SSp BSY24 77p BSY25 VOO 0SY26 SBp BSY29 70p B5Y39 47p BSY54 40p BSY65 SSp BSV95A 25p BUI 04 3.0u BU105 1.70 BU109 3.00 BUI 26 1.60 BU204 2.2B BU205 1.76 BU206 2.00 BU208 2.00 BU326S 2.26 BU406 1.45 BU407 1.45 BU408 1,35 BU409 1.2S BU500 2 80 BUV20 11.00 BUV21 10,90 BUV23 13.60 BUV24 12.10 BUV25 15.00 eux2o 17,00 BUY18S 3.95 J300 48p J310 53p MA8001 45p MA8002 62p MA8003 39p MD7000 2 60 ME0401 2Sp ME 0402 30p ME 0404 26p 3Bp MEM11 ME0412 35p 35p ME0413 ME0414 48p ME0461 45p ME0462 4Sp MEIOOI 45p ME1002 45p ME1076 45p 45p ME110O ME 1120 48p ME3002 25p ME4001 46p ME4002 45p ME 4003 45p ME4101 25p ME4101 2Sp ME4103 26p ME4104 25p ME6001 25p ME6002 26p ME6003 26p ME6101 29p 28p ME6102 ME8001 47p ME 8002 62p MESOOS BOp 56p ME9001 ME9002 56p MFE3O04 2.36 MJ40Q 2 40 MJ420 1.80 MJ430 1 27 MJ440 1.00 MJ481 2 79 MJ491 3.64 MJ802 4 46 MJ900 2.90 MJ901 3.10 MJ1000 2 50 MJ1001 3.00 MJ1 BOO 3.60 MJ2500 3.50 MJ2501 3.70 MJ2955 VOO MJ3000 3.30 MJ3001 3.60 MJ3701 2,55 MJ4502 4 46 MJE340 55p MJE370 72p MJE371 79p MJE520 sap MJE521 71p MJE1090 3.65 MJE1100 3.65 MJE2901 3.65 MJE2955 VOO MJE3055 75p MJE3739 4.58 MP8111 1.00 MP8112 1.39 MP8121 1.35 MP8122 1.40 MP8123 1.16 MP8512 1.59 MPF102 45p MPF103 40p MPF104 40p M PF]05 4 Op MPFna BOp MPF121 1.21 MPS3638 2/p MPS3640 40p MPS4356 SOp MPS6517 47 p MPS651B 47p MPS6530 37p 32p MPS6560 MPS6562 32p MPSA05 2 Op MPSA06 22p MPSA10 20p MPSA12 28p 2ep MPSA13 MPSA14 46P MPSA16 30p MPSA18 65p MPSA20 BOp SSp MPSA42 MPSA43 BOp MPSA55 28p MPSA56 SOp MPSA65 40p MPSA66 47p MPSA70 45p 65f> MPSA92 MPSA93 SOp MPSLU1 42p MPSL51 48p 
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Many of you have been our customers for many years. Our shop has been in CRICKLEWOOD 
for over a decade under a different name, which we will not mention out of respect. 
CRICKLEWOOD is the shop with probably the widest range of components, because of our 
policy of stocking to the needs of our customers. CRICKLEWOOD'S approach is different 
because we listen & learn from our customers. If you don't see what you want discuss it with 
us - we may be able to help. All in -stock items despatched to you same day. Quantity 
discounts given. Govt. Depts., Schools, Exports catered for. Please enquire. 

ORDER FROM CRICKLEWOOD IS EASY!!! 
* PY PHONE (QUICKEST WAY) Quote Barclaycard, Visa, American Express, Access number 

for immediate service. (No minimum order) 
* BY POST: Cheque, PO or send card no. with signature (No minimum order) 

* CALL IN & COLLECT: Our expert staff are there to help you. Just 11/2 miles from MI on 

main A5 )Edgware Rd.). Approx 31/2 miles from Marble Arch 
Please add 15% VAT & 70p p&p to all orders - more for heavier goods. 

CRICKLEWOOD ELECTRONICS LTD., 40 BROADWAY, LONDON NW2. TEL:01.452 0161 
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11562 446 
11584 47p 
11097 1100 

T1588Á 
TIS90 219 
T1591 30p 
T1592 30p 
11593 840 
VN1OKM 809 1419ÁF0186/87/802 g4p 

21X10)F 111Op 

ZTX78 tap 
01%10 tap 
0Tí(30 13p 
27X301 156 
ZT%02 í5p 
ZT%303 tap 
ZTX304 156 
27X310 356 
ZT%311 32p 
27X312 356 
27X313 366 
27X314 246 
27X320 356 
27X330 
ZTX341 28p 
ZT%500 1 

ZT%507 14p1545171 
27X502 1 

27X503 170 
ZT%504 249 
Z7X510 349 

127X530 266 

191192 1,76 
151194 1.68 
1511944 1,8027.ß48548z 
1511964 2.41 
1511984 265 
1612014 979 
1N1204Á 1 

15728 12 
853083 % P 
153065 48p 
153492 1. 

15399313 2.20 
93 2. 

153602 3ßp 
163604 456 
1N3766 3.00 
15378 1,50 
85376813 4.50 
154001 411 

154002 5P 
164003 Bp 
154004 7P 
154005 8 

15408 P 
154007 1186 OP 
154009 206 
15419 Bp 
154150 186 
15458 

155172 0 
155176 gap 
155400 126 
155401 13p 

155403 l 
155402 

op 
155404 
155405 176 
1548 1 

P 

155407 19911 

1N5408 20PE299DOP234 
165024 62p 
155625 gap 
155626 82P 
155627 0ßP 
1544 11 
15131 406 
15734 HP 
15427 1.0 
1542113 1.00 
1590 108 
13941 110 
15%1 2211 
ÁA118 28p 
ÁA129 57 D 
ÁA144 266 
44730 416 
44733 1ßP 
44100 270 
04199 220 
84102 256 

gÁ133 
25P 
40P 

BÁ138 306 
8A142 209 
BA1N 1t 
64155 156 
04156 38p 
84182 lop 
64201 
BÁ202 TBp 
84316 26 D 
84317 259 
BÁ318 09 
8Á17D 166 
8ÁV111 156 
0ÁV20 1 59 
0ÁV411 150 
04X13 1 

864X16 111 
BAV35 2 

P 1 
BAY44 160 
8ÁY113 tap 
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8810 g 
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01126 P 
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01182 7 6 
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BY28 3ßp 
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2.00 
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177923 1 
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OÁ200 
00200 
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%p 

BamP Npe 
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VÁ1055 Op 
VÁ1056 400 
VÁ1065 40p 
VA107 000 
VÁ7074 400 
VÁ1088 IOp 
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VÁ10% 406 
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VÁ77 8 49Óp 

VÁ7109 6466 

1Á11f0 TOP 
VÁ1791 4ßP 
VÁ3705 4.15 
G025 7.26 
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LM301AH 1,181 
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LM305H 8ßp 
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1543075 556 
LM3084H 3.15 
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1543105 1.96 
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LM317MP !...00 
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LM318N 2.00 
1543/98 2.48 
1543195 2,10 
154320 -See 
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13e 0Serulators 

,573 

1M3311 
F 1.55 

1,99 
LM394N 1,40 

LM340 
° 15.43395 610 

78XX Seri Veit. 
Regulators 
LM345K 3.90 

op 
1543495 17 8 

.62 
1M35914 1.44 
LM360N 3.88 
1M376N 65P 
1M3775 1.55 
LM378N 3.O 
LM379S 5.60 
1.380514 756 
154301 

i 

58 1.50 

LM381NN 1:40 
1543ß2N 125 
1543ß3T 3.401 
1543ß4N 1,O 
1549657 88 P 
1543885 1.20 
1543ß8N 1.32 
154391560 1.70 
15439150 1.93 
1M392N 76p 
1M393N 9ßP 
LM394H 3.52 
LM3%K 13.52 
1M709N8 840 
LM710CH 

LM710CN 62p 
15471108 1.38 
15471105 BOp 
15472308 1.21 
15472305 Op 
15472508 3.40 
LM725CN 3.9 
1M733CN 77 

p 15474108 011 
1M74105 20p 
LM7g1CN14 80 
15474705 706 
1547908 1.0 
15474ß0N 39 
LM1303N 1.20 
15413005 2.50 
1M1305N 3.10 
1M1307N 2.75 

LM13305 2.105 25 
1M145ß 48 
1541496 1.OÓ 
1541800 3.24 
1547801 3.17 
LM 1812 8.00 
1541818 2.99 
1M1820 2.15 
1541828 0.79 
1547630 2.75 
1541845 1.12 
154189 2.89 
1547850 2.75 
1548871 4.75 
1541872 4.75 
LM1889 7.41 
1601889 3.77 
15429075 2.75 
LM2907N8 2.0 
LM2917N 1.95 
154291758 1.90 
1543254 4.77 
1M3301 1.60 
1543302 956 
1M301 959 
154303 859 
1M3405 1.66 

1543-t 05 11,2151 

1543909 lop 
1543911 1.88 

LM3915 2.25. 
1543916 2.25 
LM4250CH 2.63 
15442505 2.39 
15413600 1.25 
5483712 2.36 
MB3756 3.071122 
M08719 7.96 
545320 8.54 
5407303 = 
15413035 
5407300 = 
LM 73045 
5401305 = 

15413055 
M11307 = 
LM1310 
5401310 = 
15473105 

115413305 
5401352 1.75 
M11456 1.0 
5401458= 
LM 1458 
54014ß6L 6.77 

MC7 9631 

1- 3.75 

LM1496 

MC3340 1.46TDA 
5403401 = 
LM3401 
MC3403 = 
LM3403 
5403405 = 
1543405 
NE5316 1.50 
50595 2.50 
NE544N 1.80 
NE555 206 

018558 15 43 
NE560 4,99 
NE562 6.13 
NE565 1.26 
NE566 7,85 
NE567 1.37 
NE570 4.40 
NE571 4.20 
NE5534A 250 
PLLO2A 5,32 
01103Á 12,75 
1304136 159 
55868 1. 
5Á07024A 12,95 
SÁ5560 1.65 
045570 1.65 

2.20 
SAS580 2.20 

SFF963fi4 8.28 
SL610C 4.00 
5,6110 1,0 

12C 0.00 

5162111 6.00 
00UPC50412 

SL630C 
10.00 

SL640C 6.8 
516410 6.00 
0576001N 2.80 
557608 3.90 

SN76005 
18 

2,95 
05760135 1e01 
SN70023N = 
05760335SN7 

2.95 
55760105 2.25 

5576116 2.75 
3.15 

0676477 1.70 
5576530 1.80 

5576550 606 
$576666 2.0 050547616, 

1.60 
1.60 

TÁ7120 2.20 
TÁ7204 2.75 
147222 2.30 
TÁ7222 2.30 
TÁ7310 2.0 
TAA300263 1.50 

7ÁA320 2.05 
7ÁA350 3.60 
7ÁA521 1.50 
7ÁA522 2.47 
7ÁA550 736 
7ÁA560 2.36 
TAA570 2.35 
7446214X1 2.75 
7ÁÁ661A 1.50 
74466113 1.70 
744700 2.60 
700930 2.50 
7ÁA9308 2.53 
7ÁA970 2.45 
7ÁÁ991D 2.45 
74070 2.00 
78Á120ÁS 7511 
T8Á331 1,60 

704 396 
100341 

165 
TBA396 1.50 
10A450 1.% 
18A460 1.53 
TBA500 2.97 
7BÁ500 3.11 
7BÁ570 2.% 
1805100 3.05 
784520 2.57 
7BÁ5200 2.75 
704530 2.55 
7BÁ5300 2.76 
704540 3.72 
7BÁ500 2.89 
7BÁ550 3.51 
7845500 3.62 
7845601 2.87 
TBA570 2.37 
7BÁ5700 2.11 
784581 3.11 
7BÁ647 3.00 
784651 05 
184673 4.15 
7ßA70 2.38 
18A7000 2.47 
TBA720A0 2.60 
T0Á750 2.25 
7BÁ7500 2.06 
78Á790A 7.11 

TBA8TBA810 

0 
83p 

78Á820M 751 
734920 2.70 
TBA9200 2.82 
7BÁ950 3.00 
18490 2.65 

1141050 3.0 
TCA160C 2.67 
7CÁ220 3.04 
7CÁ270 2.44 
7CÁ440 2.20 
7CÁ450 I.gS 
7CÁ640 1.15 
7CÁ650 4.15 
70Á660B 1.15 
T1Á730 4.0 
TCA740 4.0 
7CÁ750 /.% 
110760 2.75 

714800 
3.50 

8000 3.0 
7048305 1.0 
7CÁ910 2.00 
710940 225 

I 

17041 003 3.60 
7041004 3.00 
7DÁ1005 3.60 

IOt0A 2.59 
TDA1022 5.60 
10A1024 1.00 
7041034 3.20 
T0A2020 3.20 
TDA2030 3.20 
7DÁ2512 1. 0 
7DÁ2530 3.30 
TDA2540 1.10 
8DÁ2501 1.70 
i0Á2560 4.10 
TDA2571 4.00 
7DÁ2581 3.75 
1042590 5,20 
7DÁ2591 1.73 
7DÁ260 6.75 
7DÁ2610 3.90 
70Á2611A 2.50 
7DÁ26/0 3.61 
TOA3000 2.76 
TL061 OP 
7182 BOP 
TL064 1,10 

07 1 360 
11072 500 
TL074 7.30 
11081 011 
7,082 757 
1)83 B I 

1)110 
t 

11430 1.71 
UAA170 1.97 
UÁÁ100 1.97 

3 

2.741 
1/001156 2.75 

7N4146 1,00 

250034 2.00 

ZTK22 895 
Tr IC ß11p 

74161 ß2p 
74162 ß2p 
74163 620 
74164 656 
74165 62p 
70166 ß11p 

74770 1.60 
74172 3.8 
74173 760 
74174 766 
74175 

7756 
7417 7 756 
14178 1.00 
74180 Op 
74167 1.80 
741ßY 1106 
74184 1106 
74785 t. 
74186 4.96 
74188 3.30 
741% 720 
74191 72 
74192 736 
74193 72 
74194 720 P 
74195 ß3p 
74196 ß3p 

7497 
74198 í5W 
74799 },0 
74221 770 

7/15283 7.54 
7415289 1.70 
741520 656 
7415293 SOp 

.26 
7415298 1.59 
7415295 

2341:.00553 741529 1.58 
7415323 3.00 
7415324 2.21 
7415326 
7415326 

333:1331 

7410347 1.81 
741539 1.0 771 _155334852 

1.% 
7415353 1.% 
7415%2 8.36 
7415366 360 
7415366 156 
7415367 380 
74LS38 616 
7415373 79p 
7415378 7 
741596 33p 

741$393 

677705; 

74LS30 7 

1 
741595 2.15 
74153% 7.88 

741539 22.00 

17415445 1.30 
7415490 3.00 

17415501 7.36 

1741061 2.25 

7410641 2.3 75 
7415668 2,0 
7019669 2.10 
7415670 1.75 
7410673 5.50 
7415670 7.50 

740164 1.15 
740165 2.00 
740173 11ßp 

40 174 1.72 

114C175 11.00 790793 1.13 
740794 11:0020 

740195 
74C200 10.00 
740221 1.20 

74CO2 
741901 

í71p 
740903 2.30 
740904 1.84 
700905 10.88 
740907 1.91 
740908 1.87 
74C911 9.59 
740912 8.00 
740914 7.80 
740915 1.99 
740918 2.60 
7409200 8.50 
740922 64,50 

722444;92222135 

40923 6.00 
740925 8.00 
740926 

58.58 

7409 9 5. 0 
741930J 7.80 
740932 3,12 

0553 2.90 
4565 Sop 
4556 SOp 
4560 2.00 
458 1.75 

9 984 
2.20 
526 

X585 7,00 

280Á01O 3.50 
25425Eß 3.76 
25426Eß 3.75 
25417Eß 6.75 
2542ßE8 5.25 

10.0548: 2.78 
1ß.0548z 2.75 
20.00548: 3.26 

-2.80 
9'0548: 3.00 
10.0548: 5.60 

5.5 MHz 
Ceramic filter 

PW0111001 50p 

pW04140) 5756 
0Wß1801 4. 

VOLTAGE 
REGULATORS 

'See also 
Linear ICs) 

- Positive - 
TOLOSAIiA 306 

j8115Á 
M81124 P 78L24Á 011 

100mÁ To8 
781050H 
181720H 
781750H 

p 

17ß1240H 
600,nÁ702621 

7805M 47 
P 

7815M 070 
P 

782454 419 
1 Amp 70220 

78051 5116 

78127 511 

181ST 78207 59 
1.5 Am 703 

p 

7805K 
P 

7.0 
7ß12K 1.0 
7815K 1.40 
7824K 1.40 

100mÁ702 
79105 70 
79112 706 

79115 500mÁ702 1 
7% 791254 558 

7924M 666 
t Am 10220 

79057 
8BOp 

79107 
79121 909 

79247 8Los96 

1.5 Amp 703 
7905K 2.20 
2912K 2.20 
7915K 2.69 
7924K 2.89 

- Variable - 
12012A Poll 

2.0 
LM 137K 12.00 

LM3187K 3.42 
LM377MP 1.81 
LM3177 00 
LM331K 4.60 
154337540 1.73 
1543377 1.25 

1114345K 3.0 
1M350K 1.0 
1M306K 13 52 

25 amp 
Metal clad with1 
K0212001 2.20 

K04 (4000) 2 80 
K061601 3,O 

COMPUTER ICs 
CPUs 

2650A 12.26 
6502 1.66 
6800 3.% 
6802 1.80 
688 10.% 
8035 7.41 
8060 10.90 
80004 3.75 
80854 6.60 
8900 57.76 
9980 21.00 
505401 17.88 
Z80Á I.N 

VALVES 

1.32 
ECC82 1.22 
ECC83 7.22 
ECC84 1.22 
EF86 1.80 
5)84 2.89 
EL84 2.50 
KTfi6 10.76 
K1ß8 12.60 
PC900 1.76 
PCC84 3.00 
PCC85 3.O 
000811 1.89 
PCF86 2.30 
PCF201 300 
00Fß01 2.57 
PCFH02 2.11 

PCL85 2.24 
2.10 

PCL80 2.20 

PFDL20 2.99 
PL604 2.11 
PL OB 2.38 
015011 1.76 
91802 1.17 
PYB 1.52 
PV50A 2.63 
616 2.69 

ProprietorY 
Bridges 
5400150 1.20 
08013700 1,0 
BV164 556 
811711 92p 

VOLTAGE 
DEPENDANT 
RESISTORS 

IVDRa) 
E29ß2205 366 

5299009116 40pLM337K DPCL86 
E299ODP71840p 
E2990DP120 O0p 
E299DPP216 OP 
5299009218 40p 

E299DDP224 pp 
6299009226 
8299009228 40p 
5299009230 
E299DDP2324447p 

Op 
E29900P23640p 

E29gED4258 OP p E298E0426040p 
8298E0426240p 
8298E04255 40p 
5E298E13/12689009336 

E299DDP336 

E29900P340 
6299009338 

Óp E2990093425576226 406 
0290093464 O9. 
E299DDP346 OP 
8299009348 406 
6299009352 06 
E29900P352 Op, 
E290PP35910pí 

IENER DIODES 
48-50mW 
E24 Series 

2.4-441 106 
MEMORIES 

17024 6.00 

2102412 1.35 
2711-1 3.00 
2114 1.17 

2 31 2708 

150 
4022716í5V1 3.0 
4044 7.00 
4060 9'0 41161200ns1 888 
4118-3 6.0 
4164 8.40 
5204 
6116 

7.50 

6514 3.30 
6810 1,99 
7489 2.86 
74189 1.0' 
79558ßg 30 

00 

740187 3.50 
745288 2.50 

Watt15(SAS590 
E24 Series 
3.3-ß2V 206 

2.5 Watt 

E5475V 
es 

1.10 
440101 

CMOs 

1fi 

4003 1606 

407 17p 

408 se 
4010 ggp 
4011 }611 
4012 1ßP 
4013 
9014 
4015 gap 
4076 270 
4017 88; 

4019 
4018 

3 

4020 500 
021 660 
4022 646 
023 1110 

4024 3gp 
4025 1116 

4026 1.30 
4027 30p 
64028 011. 
4029 756 

4069 31 1.3195 

4032 1.40 
4033 
034 1.61 
4035 78p 
4036 3.0 
037 1.30 403813 1.22 
4040 548 

1 4041 gap 
14042 606 

4043 619 
4044 7HI 
4045 1.20 
4048 SSP 
4047 6ßp 
4048 50p 
4049 3119 00 29p54545710 
4051 5úp 
4052 Bep 
4053 
4054 
4055 116 

056 1.30 
4059 80 
,100 ß8p 
063 
4066 3811 
007 3.90 
088 170 
059 1ßp 
070 196 
071 196 
4072 286 
4073 196 

10 0 
4076 606 
4077 190 
4078 236 
081 206 
4082 206 
4085 659 
608 726 
489 1.50 

40931 
4094 1.3116 

4095 30p 
0% 
4097 3.20 
4098 ß7p 
4099 ß0p 

For higher . 

umbnars In 0 
Seri74C 

tor 
a 

fix. eg 
40107 = 740107 

7410074LS 
TTL 

TIP 741001 }p 
741502 I. 
741503 1 

711504 }4p 
741505 1 

74150 166 

7441_0101 

159 

741512 11 611 

741X13 166 
741514 48p 

701520 1 
741022 

220741521 

741527 1ßp 
741528 

17p 741030 
741532 lip 
741533 lop 
741$37 1ßp 
74LS38 tip 
741540 25p 
741542 390 
741547 109 
741551 
141$54 22p 
)41555 1ßp 

741574 
259 741073 

701575 
741076 306 
741078 306 
741580 1.20 
741583 50p 

ß0p 
741586 2t P 
741590 356 
741092 
741093 31 
741595 1.00 
74108 1,0 
7410107 06p 
7415109 29p 
7415112 33p 
7415173 316 
7415884 31p 
7415122 4lp 

79íS120 
5123 

l2Ó 
7415125 30 
7410126 31p 
)415132 

29plap 7415136 7415138CLIP-ON 36p' 
7415739 3ßP 
7415145 75p 

l' 

741X148 1.62 
7415748 ß0p 
7415151 356 
7415153 
70/5750 1.99 
7415155 IOp1075 
7410106 40 

P 
7415757 366 
7415158 350 
7415180 416 
7410161 Np 
741_0162 4/11 
7415763 NP 
7415164 190 
7415165 1.00 
7415168 7.66 
701_0169 2.42 
7415170 9011 
7415173 716410 
7415174 596 
141X185 526 

7415183 3.25 
741510 616 
741S192 488212 
7415182 ß1P 
141X193 590 
7415194 45p 
7415195 526 
74LSI% 

.....52p 

ßp 
7415127 86 
7415221 65P 
7415240 ß2p 

gyp 

7411:242 011 
7aLS243 ß0P 
7415244 OP 7415245 80 
7415247 1.0 
7415248 6567p 
7415249 670 
7415251 Op 7415253 406 
7415257 

1p 7a1525ß 4ß 
7415259 95MULTIMETER 
7415261 2.30 
7915266 290 
7415273 9O 
741X275 3.22 

7415280 2.82 

7415279 
6 

SW wire ended 
following 

31/3, 3V6, 4ee V3, 

812, BV7, 1111, 
10V, 12V, 20V, 
33V, 51V. 62V, 
68V 1.25 

DIACS 
BR 700 1 
012 29p 

THYRIBTORS 

Smell SignalSensitive e 
26500 308 
25581 326 
2N50ß2 3ßD 
155083 370 
2r06ß1 100 

55101 
759 
06 813166.10 606 

13.45,Y4,6"°0570 
gap 

TICK 3ßD 
TIU7 011 

PLUGS & 
SOCKETS 

UHF PL259 types 
Low tgee 

superior pualtty 

Line plug 0 459 
Reducer 16p 
Round skt lop 

skt IOp 

BNC OR 
PIu9 1.70 
Socket 1.0 
Line skt 1.16 

79 TTL 
71500 gap 
74502 gap 

74508 
OOP 74504 
59 

74030 6Óp 
74532 1.00 

74064 
1.15, 
6ßP 

74066 1.06 
7974 1.00 
74595 3.28 
7458 2.0 
745112 1106 
740113 1.0 
745724 3.50 
745132 1.90 
745133 1.00 
705138 2.35 
740139 2.36 
7910 2.50 
745153 7.% 
745157 2.75 
745763 3.00 
745174 2.60 
745175 3.20 
74518 3.0 
745189 3.50 
745194 3.60 
74520 4,75 
705201 4.00 
745225 6.60 
745261 3.0 
745262 10.0 
745287 3.71 
745288 3.71 
745289 2.81 
745301 3.99 
]454]0 6.75 
740471 6.75 
705473 12.50 
745474 4.25 
745475 13.10 
705571 9.0 

6745573 9.0 

TTL 
740 110 
7401 176 

7403 130 p20p 
7405 1ßP 
748 250Sgr 
7407 29p 
7408 16 
7409 160 p 
7410 15p 
7411 216 
7412 21P 
7413 2 SP 
7414 336 
7416 156 
7410 320 
7420 15p 
7421 226 
7423 206 

7425 
2 

7426 396 
7427 256 
7428 3gp 
7649 15p 
7432 30,774LS85 
7433 306 
7437 26 

p 7438 350 
7440 156511MK503B8 

556 
7442 3gp 

ß1W 
7445 0P gap'h"Mono 

â5p 
7447 006 
7448 

150 7450 
1 SP 

7454 
1tp 

7460 150 
17470 340 
7472 316 
7473 app 
7474 330 
7475 3BP 
7476 
7480 446 
7481 1.08 
7482 6 
7483 466 
7484 796 
7485 290, 
796 266 

17489 2.20 
7490 "p 

17491 4 
7492 300 
7493 706 
1494 49 
7495 556 73% 456 
7497 1.28 
74100 85 p 
70104 546 
74105 38p 
74107 3p 
74109 32p 

74116 966 

74119 
14120 796 
14121 3 1 

456 

74125 OOP 
74126 470 
74128 106 

X9136 98254 006 
74141 709 
74142 
74143 2.18 
74144 
74145 8 

138 74747 1.10 
74148 756 

74750 q 
ip 74153 911 

79154 72 
74156 596 
74156 

74157 50 
74159 1.0 
79160 629 

10W Poe. Sled 
Following 

Ita9e4 only 
715.13, 18, 20, 
20, 27, 30, 33, 
68, 82, 91, 100, 
110 1.26 

ZERO 
INSERTION 

DIL SOCKETS 
24 Pin 8.26 
(pin 11 37 

TOW Dos. Stud 
182193 series) 
E24 values 
715-751 2.0 4,8812 Am 

Texas T022Ó 
Suffix: A = 10V 
9 = 200V 
C = 300V 
D - 001 
M =6001 

71C80Á 48p 
T111068 476 

44 711103C 4116 

TIC100 58p 
7101ßM Mp 

71011ßA ß8p 
7101188 Sep 

8A TIC116C 716 
7101160 )311 
T1C116M 111 

71C128Á 726 
124 7107268 716 

7101260 736 
71012ßD 776 
71012ßM 1166 

LOGIC ICs 
including 

COMPUTER 
SUPPORT 

40108/616 11.90 
Á1/C817 10.0 

CMJ556 
476-2376 

12.00 906 
1558671 20.00 
1601771 20.00 
1551791 " 34.00 
54014ß6L 8.0 
MC1488 75p 
MC1489 J 1 
5404024 3.26 
MC4044 3.25 
MK50250 10.00 

8.25 
MM593 615 
54545307 12.75 
MM5357 -22.0 
MM67105 14.00 

12.00 
MM57160 9,0 
545457161 9.0 

Bare Wire Mains na 
Block 

E7.95 

RELAY 
way 

74 512°6-111 
''amp contacts 

f2.ß0 

LINEAR ICs 
AN103 2.20 
AY1-0212 6.60 
AY1-1313 6,0 

AY1-50 0 1. 0 
AY3-1270 8.70 
413-8910 720 
473-8912 6.0 
AV5-2376 10.60 
CÁ300 480 
CÁ3001 4.95 
CÁ3002 4.0 
143005 315n 
CÁ307 1.92 
CA3010 1,30 
063012 175 
CÁ3013 4.12 
CA30143 2.35 
CÁ3015 2.62 
CÁ3018 766 
0Á3018A 3.0 
143020 207446 
0Á30204 3.0 
CÁ3021 3.20 
143022 3,12 
103026 1.62 
l4926Á 1.21 
10301813 2.53 
103029 1.41 
CA3030A 2.97 
CÁ3033 5.41 
CÁ3039 5.18 
1A3036 2.75 
CÁ3039 1.50 
143041 347 
CÁ3042 3.47 
143043 3.92 
103016 ß6p 
CÁ3047 4.0 
143048 2,99 
CÁ3049 311 
CÁ3050 4.11 
CÁ3051 3.0 
143052 . 2.92 
1A3053 1.00 
143054 1.ßg 
143059 1,% 
CA300 4.0 
143062 13.81 
14385E 4.62 
103068 4.23 
CA3070 3.20 
103071 3.30 
CÁ3075 2.25 
CÁ3076 3.42 
0Á3078T 2.25 

CA3 804 3.95 
0Á300E 1.00 
103081 1.90 
CÁ3065 1.35 
CÁ3086 556 
003088E 2.35 
143089E 1,95 
C43099E 2,0 
CA3130E 900 
0Á3130T 1.80 
0Á3140E 606 
1031401 ß5p 
8Á7366W 5.50 
HÁ1388 3.00 
101718 ).0 
1117107 9.80 
1118038 3,20 
10547555 90p 
107120 8.16 

LF3519 
5 

0 47p 
1F353 1.03 
1E355 83p 
LF3% 87P 
1F351 ß7p 
1013201 2.0 

1 LF13741H g8p 
LF137416 596 

OPTO 
ELECTRONICS 

255777 78p 
255778 
255779 1.611 
4525 1.10 

80104 1.00 
80X25 2,47 
86X28 2 07 

BPX48 6.76 
00X60 4.75 
BPX61 3.48 
BPX63 2.93 
BPX79 4.0 
BPX86 4.16 
10X13 Op 
COX23 5P7441 39 
10X33 911 
LD30A 106 
103746A 126 
L037Á 126 
LD52A 126 
LDS7A 156 
1D57Á 156 
10521 30p 
LD51C 306 
10570 30P 
1086A up 
LDB7A 32P 
10242 326 

10211 4O 
10461 25P P 

104 B 186 
1D471 27 
101176 1.20 

104711 1.65 
10478 1.45 

10481 276 
1X486 1,25 
1X488 1.70 
10489 1.89 
10599 81p 
013072 1.20 
8PY60 2.65 
8PV63 2.65 

710 
16 1.95 

11164 1.95 
71165 2.25 
11166 2.30 
TI151 2.35 
11178 
11101 1560 

1111116 119138 1.00 

111209 15 p 
i11271 

2 
1gp 

TIL224 32P 
111228 42p 
TIL312 1.65 
TI1313 1,65 
711401 3.50 
711403 3.0 
711406 4.10 

NEW OPTO 
DEVICES 

To be brought 
inm stock 

please phone 

CANNON TYPE 
AUDIO PLUGS 

MoloPIN 
%1 

70 
Female 1.65 
Sockets (Chassis/ 
Male 1.0 
Female 2,35 

I DESOLDERING 
PUMP 
h0 011 

Hlgh Suction 
44 mloium 

Anodised with 
Screw In Teflon 

Nose C3 85 
Spare Nose 750 

1,00s SOLD 
GREAT VALUE! 

JACK PLUGS 
e n[ H2...4 

Pleeas vhone 
206 

,1/4 
%"Stereo 300 

"Metal 
Mr. 

mm Mono 211 
2'h mm Metal 
Mono 206 

p 3%mm 
Stereo 3hmm Stereo 

2ßp 
Mouo Metal 
Mono 206 

SIEMENS 
THRISTORS 

1.2 amp plastic 
Bel 130106110V1 

0p Bn 0011312011 
706 

Bn ß019170V) 
1.12 

14.7 amp plastic 
Bat ß0206110V1 

011 
Bol 50213 )2011 

1.10 
Bat 8024617000 

44Thrlaton 
Y 

264444 1.0 
BT101-50R 1.O 
51108 1.0 
81118 Use 
71077ßM 
BT/19 1,70 
81120 1.0 
81121 7.30 

545458174 10.0 

13Ó2513U0 1.251311 ÓI 
5ÁA500 3.0 
$ÁÁ501D 7.10 
$ÁA5012 7.10 

SAA 030 
76,909 

5ÁA5040 
5ÁA5041 1955/0008 

5445060 8.0 
8445052 8.0 
75458011 4.25 
U15203Á 1.16 
8126 1.35 
8728 1.36 
8195 1.36 
8797 1.35 
811595 1.26 
811X97 1.25 
ß11S97 1.26 
612598 1.25 
6522 5.30 
6532 7.50 
6821 1.0 
6845 10,0 
5847 10.0 
6850 1,0 
6852 4.0 
8875 6.30 
8131 325 
8154 8.69 
8155 8.0 

8216 1.0 
8223 1,59/ 
8224 250 
8226 250 
8228 2,50 
8238 6.75 

8250 8.65 
8251 3,96 
8253 8.0 
B2 

13. 
8257 13.0 
8259 8,0 
8279 4.50 
8304 9.0 
8544 1.50 

ß678048N18.50 

8933 2. 
8832 

35 
9097 3.00 
9099 3.00 
9601 6.0 
9602 2.0 
280Á07C 3.50 
Z80Á0Á137 13.0 
280Á054A 12.00 

GRAPHIC 
PROCESSORS 

EF9365 62.0 
EF9366 82.00 

HEATSINKS 

T011AC128118p 
70181011 91ßP 
70181017091 

18p 
102201719291 

36p 
Many other sinks 
in stock including 9 

Oleesepnks. 
Please Phone 

I 

718 TTL 
74H00 1.45 
74801 1.16 
74H04 1.55 
74H0514810 1.55 

1.46 
1.16 

74820 1.45 
14821 1.45 
74830 1.9 
74840 1.55 
74851 1,75 
74H53 1.65 
74H54 1.9 
74855 1.10' 
70H60 1.701 
74H62 1.75 

JACK SOCKETS 
CMasie 

'b' Mono 20p 
Y." Stereo 25p 
2 %mm Monol Sp 
3%mm Mono 156 

Line 
14" Mono 20p 
%' Metal 300 
4. ^Stereo 306 
5" Stereo 
Morel lap 
3%mm MonolSp 
l38 Mono 
Line 206 

Rechargeable 
Baneriea: 

Guaranteed 
minimum 50 
m2 charges 

HP211.2AH14,99 
HP214AH1 4.99 

'HPII Il 1.10 
HP11 II.2AH! 

Chargers 
TYPE H. 

01,08 HP o Y type 
Above 015.59 
TYPE'', 
PP3 í5,5O 
TYPE A. 

(Up too 
at a time) 0.85 

741 TTL 
74102 1.00 
74110 1.70 
]0147 3.27 
74170 1.20 

74185 4,20 
79186 1.0 

74198 7.99 
30 

BOOKS (no VAT/ 

Towers 
prices) 

Transistor 
Manual lBib101 

10.50 

TTL Data 3.95 
Data conv°rs4.50 

7volt, Reg. Data 
3.95 

'merles°Data 
3.95 

Memory spans. 

Audio/ Radio5 
Hbk- 1.50 
Special function 

.000dbo°k 3.% 

7131Á0S 
º400V 

T 
TI 1441 6ßD 
'T11225131600 749 
TIC226O)OA) BBp 
T1C2%D112A1 

1.18 
7102001}1141 

1 uI 
TIC253D120A1 

1.0 
TIC2B3D125AI 1 

211 

74005405/TTL 
74199 276 29p905405 

01189p 

74120 28p 
7909 3gpshoal 
7744114482e l4Ó 
74073 546 
74076 676 
74183 1,74 
74085 1.31 
74189 1,10 
74089 5.96 
740% 1.08 
74093 1.41 

1.00 
140707 1.20 
741151 2,55 
741154 4.95 
740157 2.20 
74110 1.59 
241161 1.15 
790762 1.16 
740763 1.15 

1502 011 

4507 3116 

4508 1.80 

4511 
656 

4512 gIp 
4514 1.19 
4515 1.46 
4516 7 
4518 47p 
4519 9 p 
4520 
4521 1546 
4526 
4527 1.185 
4528 72p 
4532 OS 
4534 6.OÓ 
4536 3.10 
4538 1.20 
4539 1.20 
459 1.10 

QUART' 

Pease3enquse 
types 

nor holed 
32.768K Hz 3.0 
10K Hz 3,50 
200KHz 3.0 
1.0548: 3.20 
2.00ß Hzz 2.50 
2.0548: 2.0 
2.09715254 Hz 

3.276ß548z3.0 

4144394MHMHz 30 
10 

C.433619MHz 
1.96 

5.00MHz 3.0 
6.00548: 3.75 
8.9375548: 3.0 
ß.0548z 2.75 

OMar Tr{an 
25575617051 

,41 
1 2561551101371 
100 
319 

4043210uadrpcl 
2.33 48888 /305/ 1.85 

40672 2.70 
10578110681 

3' 10842 1.92 

COA%!rvl 
A/l Meta/ 

Plug 256 
Socket 266 
Una Skt 100 

BRIDGE 
RECTIFIERS 
(Ply Shown in 

brackets) 
1 amp type 
W011101 
W021T01 yg 
W04140) 28P 
W081601 TOP 

3'i, OIGIT 
LCD 

tamps AC -DC 
1KV (DC) 

7501 IACI 
Incredible at 

EN.50 
(SAE beings 

specs/ 

THERMISTORS 
VÁ1010 406 
VA1026 Op 
VÁ7033 106 
y41034 O 
VÁ1035 40p 
VA1037 
1Át039 

; VAI00 
40p 

DIODES 
1N34Á 3668 

16823 
15914 011 
15916 lap 

. 1.0 

2emPtYpe 
Square with hale 
501 )10) 376 

SO212001 
40P 

01 406 

008 (KO 666 

ETI MAY 1982 33 

Many of you have been our customers for many years. Our shop has been in CRICKLEWOOD 
for over a decade under a different name, which we will not mention out of respect. 
CRICKLEWOOD is the shop with probably the widest range of components, because of our 
policy of stocking to the needs of our customers. CRICKLEWOOD'S approach is different 
because we listen & learn from our customers. If you don't see what you want discuss it with 
us — we may be able to help. All in-stock items despatched to you same day. Quantity 
discounts given. Govt. Depts., Schools, Exports catered for. Please enquire. 

ORDER FROM CRICKLEWOOD IS EASY!!! 
PY PHONE ^QUICKEST WAYfc Quote Barclaycard. Visa, American Express. Access number 
for immediate service. (No minimum order) 

# BY POST: Cheque, PO or send card no. with signature (No minimum order) 
^ CALL IN ft COLLECT: Our expert staff are there to help you. Just 154 miles from Ml on 

main A5 (Edgware Rd.). Approx 3% miles from Marble Arch 
Please add 15% VAT & 70p p&p to all orders - more for heavier goods. 

CRICKLEWOOD ELECTRONICS LTD., 40 BROADWAY, LONDON NW2. TEL: 01-452 0181 

fl7p 80p Mp Mp 30p 30p Mp eop Mp Wp lOp lOp lOp 13p ISp tSp 23p 15p 35p 32p 35p 36p 2*P 35p 35p Mp 14p Up 14p Hp 24p 34p 24p 2Bp 

4. as 12Amp* T«M» TO 220 Suffix: A = 100V = 200V : 300V D = 400V I = 600V 
TIC106A 48p TIC106B 47p 4A TIC106C 48p TIC106D 59p TIC106M BSp 
TIC116A 6Sp T1C116B Up TIC116C 71p T)Ct16D 73p TIC116M 80p 
T)C126A 72p ,2a T1C126B 72p TIC126C 73p TIC126D 77p TtC126M 95p 
SIEMENS THRISTORS 1,2 amp plastic Bat B0106 (100V) BOp t BOH 3 (200V) 70p Bsi B0146 1700V) 1.12 

1N1192 IN1194 1N1134A 1N1196A 1N1198A 1N1201A 1N1204A INI 206 IN3063 1N306B 1N3492 1N3493 1N3493R IN3602 tN3604 1N3766 1N3768 t N376SR 1N4001 1N4002 1N4003 IN 4004 1N4005 tN4006 1N4007 1N4009 1N4148 IN4150 1N4448 1N4517 1N5172 1N5176 1N5400 1N5401 1N5402 tN5403 1N5404 1N5405 1N5406 1N5407 1N5408 1N5024 )N5625 IN5626 1N5627 1S44 1S131 1S134 1S421 1S421R 15940 15941 15961 AA118 AA129 AA144 AAY30 AAY33 AAZ17 BA100 aA102 BA115 BA133 BAISS aA142 BA144 BA155 BA156 BA182 bA201 BA202 BA316 BA317 BA3t8 BAV10 6AV19 BAV20 BAV49 BAX13 BAX16 BAY38 BAY44 BAYSO BB103B BB103G BB104B BB104G BB105 BBIOSA BB105B BB109G BY126 BY127 BYI34 BY182 BY188A BYZOS BY207 BY223 eY297 8Y299 

B8p 85p 20p Mp 52p 1.26 66p 36p 3Sp 1,66 46p 55p BYW11 800 1,40 BYW11-1000 2,00 BYW12-100 1.30 BYW12-200 1.40 eYW12-*00 2,00 BYX10 36p BYX50-200R 2.00 BYX55-350 62p BYX71-350 1,10 BYX71 600 1 52 ITT33 ITT44 ITT921 ITT923 ITT2002 MZ2361 OAIO OA47 OA90 OA91 OA95 OA200 OA202 

16p lOp lOp 16p 27p 1.60 70p 20p lOp lOp 20p 20p 20p RAS508AF 75p SPD9000 7Bp SPD9002 S5p 
BRIDGE RECTIFIERS (PIV shown in brackets) l amp type W01 (100) 20 W02 (200) 26 W04 (400) 26 W08 (800) 40 

2 amp type Squsr© with hole 501 (100) 37p 502 (200) 40p S04 (400) 40p SOB(800) B6p 

6 amp type Square with hole 
PW01 (100) PW02 (2001 7Bp PW04 (400) SBp PW06 (600) 90p 
26 amp type Metal clad with hole K01 (100) 2.21 K02 (200) 2.3i K04 (400) 2 Si K06 (600) 3.4( 
Proprietory Bridges B40C1500 B80C3700 BY164 BY179 92p 
2ENER DIODES 400-500mW E24 Series 2.4-47V lOp 
1.3 Wan E 24 Series 3 3 82V 2 Op 
2.5 Wait E24 Series 7.575V 1.10 
5W wire ended following voltages only 3V3, 3V6, 4V3. 4V7. 5V6. 7V5, 8V2, 8V7. 9V1. 10V. 12V. 20V, 33V, 51V. 62V, 68V 1,26 
IOWPob Stud Following voltages only 7V5.13.18, 20. 24. 27. 30. 33, 68,82,91. 100, 110 1.25 
20W Po*. Stud (BZY93 series) E24 values 7V5-75V 2.00 
ELECTRONICS 2N5777 78p B8p 2N6778 2N5779 1.09 4N25 1.10 BPIOO 1.40 BP104 1.00 BPX25 2.47 ePX29 2.47 BPX48 6.76 BPX60 4.75 BPX61 3.48 BPxea 2.93 BPX79 4 60 epxae 4.16 CQX13 Wp CQX23 53p CQX33 48p LD30A lOp LD36A 12p L037A 12p L052A 12p LD56A 15p L057A 16p 30p LD52C LD56C 30p LD57C 30p LD80A iep LD86A 22P LD87A 22p L0242 75p LD271 40p LD461 25p LD466 1.45 LD468 1 65 L0471 27p LD476 1-20 LD478 1,45 LD479 1,65 L0481 27p LD486 1.25 LD488 1.70 L0489 1 89 10599 81p 0RP12 1.20 RPY60 2 65 RPY63 2,65 TIL32 71p 1.95 TIL63 T1L64 1.95 TIL65 2.25 TIL66 2.30 TIL67 2.35 T)L78 eop T1L81 1 60 TIL99 1 35 TIL116 1.10 TiL138 2,40 TIL139 2 40 TIL209 15p TIL211 19p TIL2I2 19p TIL224 32P TIL228 42 p TIL312 1 85 riL313 1-65 T)L401 3,50 TIL403 3 80 TIL406 4,10 

NEW OPTO DEVICES To be brought into stock please phone 
THERMISTORS VA1010 VA1026 VA1933 VA1034 VA1035 VA1837 VA1039 VA1040 

VA lf)53 Wp VA1055 Wp VA1056 Wp VA1065 Wp VA1067 40p VA1074 Wp VA1086 40p VA1091 40p VA1098 *0p VAIIOQ 40p VA1103 40 p VA1104 Mp VAiioa 40p VA1109 40p VA1110 VA1191 4Qp VA3705 4.15 GD25 1.25 Many other Thermistors in stock please phone 
VOLTAGE DEPENDANT RESISTORS IVDRt) E298Z205 36 E298ZZ06 3& E299DDP116 40p E299DDP118 40? E299DDP120 40p E299DPP216 40p E299DOP218 40p E299D DP220 40p E29900P224 40p E299DDP226 40p E299DDP228 40p E299DDP230 40? E2990DP232 40p E299DDP234 40p E299DDP236 40p E299DDP238 40p E298EDA2b8 40p E298EDA260 40p E298EDA262 40p E298EDA265 40p E298EDA268 40p E299D0P336 40p E299DDP338 40p E299DDP340 40p E2990DP342 40p E299DDP344 40p E299DDP346 40p E299DDP34fl 40p E299DDP350 40p E299DDP352 40p E299DPP354 40p 

LINEAR ICs AN103 2.20 AY1 0212 6.60 AY1-1313 6.90 AY1-1320 3.20 AY1-5050 1.40 AY 1-1270 8.70 AY3-8910 7.20 AY3-9912 6.80 AY5-2376 10.50 CA3000 4.80 CA3001 4.95 CA3002 4.60 CA3005 3.16 CA3007 4,92 CASOIff 1.30 CA3012 1.76 CA3013 4.12 CA3014 2 35 CA3015 2.62 CA3018 76p CA3018A 2.00 CA3020 2.00 CA3020A 3,90 CA3021 3 20 CA3022 3,12 CA3026 1 52 CA3028A 1.21 CA3028B 2,53 CA3029 1,44 CA3030A 2.97 CA3033 5.44 CA3034 5.18 CA3036 2.75 C A3039 1,50 CA3041 3.47 CA3042 3,47 CA3043 3.92 CA3046 69p CA3047 4.60 CA3048 2.99 CA3049 3,21 CA3050 4.11 CA3051 3.80 CA3052 . 2 92 CA3053 100 CA3054 1 66 CA3059 1.96 CA3060 409 CA3062 13.84 CA3065E 4 62 CA3068 4.23 CA3070 3.20 CA3071 3.30 CA3075 2,25 CA3076 3.42 CA3078T 2.25 CA3080 t.89 CA3080A 3.95 CA30BOE 1.00 CA3081 1.90 C A 3085 1.35 C A 3086 55p CA3088E 2,35 CA3089E 1.95 CA3099E 2.80 CA3130E 90p CA3130T 1.60 CA3140E BOp CA3t40T 85p HA1366W 5,50 HA1388 3,00 IC17106 7,50 ICL7107 9.60 ICL8038 3.20 ICM7555 90p LC7120 6.16 LC7130 4.95 LF35t 47p LF353 1.03 LF355 83 p LF356 87p LF357 87p LF13201 2.99 LF13331 3.30 LF13741H 88p LF13741N 59 P 

LM10CH 3.90 LM11CH 4.50 LMn4 5.90 LM137K 11.62 LM301AH 1.00 LM301AN 26p_ LM306AH 2.90 LM305H 88p LM307H 1.06 LM307N 55p LM308AH 3.15 LM308AN 2,14 LM308H 9Sp LM308N 8Sp LM309K 2.80 LM310H 1 95 LM310N 1.89 LM311H 1,04 LM311N 70p LM317K 2.80 LM317MP 1.04 LM3t7T 1.60 LM318H 2.40 LM318N 2.00 LM319H 2 48 LM319N 2.10 LM320 - See 79XX Series Volt. Regulators LM324N BOp LM337K 4.76 LM337MP 1.66 LM337T 1.99 LM339AN 1.60 LM339N 6tp LM340 S 30 78XX Serial Volt. Regulators LM345K 3.60 LM348N 70p 1.16 LM349N LM350K 4.60 LM359N 1.44 LM360N 3 68 LM376N 65p 1.55 LM377N LM378N 3 40 LM379S 5.60 LM380N14 75p LM380N8 1,50 LM381AN 2,26 LM381N 1.40 LM382N 1,25 LM383T 3.40 LM384N 1,40 LM386N1 88p LM386N4 1.20 LM388N 1,32 LM391N60 1 70 LM391NB0 1.93 LM392N 76p LM393N 96p LM394H 3.80 LM396K 13.52 LM709N8 Mp LM709CH 1.00 LM710CH 89p LM710CN 52p 1.38 LM711CH LM711CN SOp LM723CH 1.21 LM723CN 40p LM725CH 3.W LM725CN 3.30 LM733CN Tip LM741CH 96p 20p LM741CN LM741CN14 SOp LM747CN 70p LM748CH 1.00 LM748CN 39p LM1303N 1.20 LM)304N 2.50 LM1305N 3,10 LM1307N 2.75 LM1310N 1.45 LM1330N 2.25 LM1458 48p 1,08 LM1496 LM1800 3.24 LM1801 3,47 LM1812 8 00 LM1818 2.99 LM1820 2.15 LM1828 4.79 LM1830 2,75 LM1845 4,12 LM1848 2.89 LM1850 2,75 LM1871 4.75 LM1872 4,75 LM1886 7,44 LM1889 3.77 LM2907N 2-75 LM2907N8 2.60 LM2917N 1.95 LM2917N8 1.90 LM3254 6.77 LM3301 1.60 LM3302 95p LM3401 96p LM3403 6Sp LM3405 1,65 LM3900 48p LM3905 1.25 LM3909 70p LM3911 1 68 LM3914 2,25 LM3915 2.25 LM3916 2.25 LM4250CH 2.63 LM4250N 2.39 LM13600 1.25 MB3712 2.36 MB3756 3.80 MB8719 7.95 M53200 8.54 MCI 303 = LM1303N MCI 304 = LM1304N MCI 305 = LM1305N MCI 307 = LM1307N MC1310 - LM1310N MCI 330 = LM1330N MC1352 1.75 MCI 456 180 MC14S8 - LM1458 MC1466L 6.77 MC1495L 3.75 MCI 496 =■ 

MC3340 1.45 MC3401 = IM3401 MC3403 = LM3403 MC3405 = LM3405 NE631N NE543N NE544N NE555 NE556 NE558 NE560 NE562 NE565 NE566 NE567 NE570 NE571 NE5534A PLL02A PLL03A 12,75 RC4136 TBp 2.66 SAD 1024A 12,96 

2.50 1.80 20p 57p 1,43 

SAS560 SAS570 SAS580 SAS590 
1.65 1,65 2.20 2.20 SFF96364 8,28 SL610C SL611C SL612C SL620C SL621C 

4.00 4.00 4.00 6 00 6.00 S1623C 10.00 SL630C SL640C SL641C 
6.00 6 00 6,00 SN 7600 IN 2.1. SN76008 3.90 SN76018 3.90 SN76003N 2.95 SN76013N 1.95 SN76023N = SN76033N SN76033N 2 95 SN76110 2.25 SN76115 2.65 SN76116 2.75 SN76226 - 3.45 SN 76228 2,90 SN 76477 1.70 SN76530 1.80 

SN76550 80p SN76666 2.90 S04tP S042P TA7120 TA7204 TA7205 TA7222 TA7310 TAA263 TAA300 3.95 

1.60 1.60 2.20 2,75 2.20 2.30 2.00 

TAA521 TAA522 TAA550 
1.50 2.47 73p 

TAA621AX1 2.75 TAA661A 1 TAA661B 1.70 TAA700 2.60 TAA930 2,50 TAA930B TAA970 2.46 TAA991D 2.45 TAD100 2.00 TBA120AS 75p TBA331 TBA341 TBA39S TBA396 1.50 TBA450 1,95 

TBA550 3.51 

TBA581 TBA641 TBA661 TBA673 4.15 TBA700 2.36 TBA700O 2.47 TBA720AQ 2,60 TBA750 2.26 TBA750Q 2,46 TBA790A 2.11 TBA800 83p TBA810 1.00 TBA820 75p 

TCA105 TCA160C TCA220 TCA270 TCA440 TCA450 TCA640 

'TDA1010A 2.59 T DAI 022 5.60 T DAI 024 1.00 TDA1034 3.20 TDA2020 3,20 TDA2030 3.20 TDA2522 4.20 TDA2530 3 30 TOA2540 4.10 TDA2541 4,10 TDA2560 4.10 TOA2571 4.40 TDA2581 3.75 TDA2590 5,20 TDA2591 4,73 TDA2600 6.15 TDA2610 3.90 TOA2611A 2.50 TDA2640 3.64 TDA3000 2.76 1 TL061 40 p BOp TL062 TL064 1.10 TL071 36p TL072 BOp TL074 1.30 TL081 BOp TL082 75p i TL083 85p ' TL084 1.10 TL)70 BOp ' TL430 1.71 UAA170 1.97 UAA1B0 | ULN2003 1.00 UPC575C2 2,75 UPCII^ 2.75 XR2206 3.00 ZN414 1,00 2N419 2 25 2N1034 2.00 ZN1040 7.75 ZTK22 89p |ZTK33 89p 
TTL 7400 Hp -7401 Hp 7402 Hp 7403 13p 7404 12p 7405 18p 7406 26p 7407 29p 7408 16p 7409 16p 7410 15p 7411 21p 7412 2tp 7413 25p 33p 7414 7416 25p 7417 22p 7420 I5p 7421 22p 7422 20p 7423 2Bp 7425 zep 30p 7426 7427 25p 7428 2«p 7430 15p 7432 30p 7433 30p 7437 26p 7438 26p 7440 15p 7441 65p 38p 7442 7443 SOp 7444 SOp 7445 60p 7446 BSp 7447 40p 7448 44p 7450 15p 7451 ISp 7453 15p 7454 14p 7460 15p 7470 34p 7472 31p 7473 30p 7474 23p 7475 38p 7476 28p 7480 44p 7481 1.08 7482 G8p 7483 46p 7484 79p 7485 SOp .7486 26p 7489 2 20 7490 28p 17491 4Sp 7492 30p 7493 30p 7494 49p 7495 55p 7496 45p 7497 1.28 74100 SBp 74104 54p 74105 38p 74107 30p 174109 32p mho Wp 74116 95P 74118 75p 74119 98p 74120 70p 74121 3 Op 74122 45p 74123 «p 74125 Wp 74126 41 p 74128 40p 74132 Wp "74136 Wp 74141 70p 1.99 74142 74143 2 40 74144 2.55 74145 68p 74147 1.10 74148 75p 74150 BOp 74151 46P 74153 48 p 74154 72p 74155 50p 74156 SOp 74157 SOp 74159 1.00 74160 62p 

74161 74162 74163 74164 74166 74166 74170 74172 74173 74174 74175 74176 74177 74178 74180 74181 741B2 74184 74185 74186 74188 74190 74191 74192 74193 74194 74195 74196 74197 74198 74199 74221 

62p 62p 62p fi5p 62p B9p 1,60 3.08 76p 76P 75p 75p 75p 1.00 eop 1.60 90p 90p 1.20 4.95 3 30 72p 72p 72p 72p 72p 63p 63p 63p 100 1.00 Hp 
74LST 74LS00 74LS01 74LS02 

74LS03 74LS04 74LS05 74LS08 74LStO 74LS11 74LS12 74LS13 74LS14 74LS15 74LS20 74LS21 74LS22 74LS27 74LS28 74LS30 74LS32 74LS33 74LS37 74LS38 74LS40 74LS42 74LS47 74LS51 74LS54 74LS56 74LS73 74LS74 74LS75 74LS76 74LS78 74LS80 74LS83 74LS85 74LS86 74LS90 74LS92 741S93 74LS95 74LS96 74LS10? 74LS109 74LS112 74LS113 74LS1I4 74LEI 22 74LS123 74LS124 74LSI 25 74LS126 74LS132 74LS136 74LS138 74LS139 74LS145 74LS147 74LS148 74LS151 74LS153 74LS154 74LS165 74LS156 74LS157 74LSt58 74LS160 74LS161 74LS162 74LS163 74LS164 74LS165 74LS168 74LS169 74LS170 74LS173 7415174 74LS175 74LS181 74LS183 74LS190 74LS191 74LSI 92 74LS193 74LS194 74LS195 74LS196 74LS197 74LS221 74LS240 74LS241 74LS242 74LS243 74LS244 741 S245 74LS247 74LS248 74LS249 741S251 74LS253 74LS257 74LS258 74LS259 74LS261 74LS266 74LS273 74LS275 74LS279 74LS280 

30p 1.20 SOp BOp 24p 35p 38p 3 Bp 100 1.00 46p 29p 33p 31 p 31p 

74LS283 74LS289 74L$290 74LS293 74LS295 74LS298 74L$293 74LS323 74LS324 74LS325 74LS326 741S327 74LS347 74LS348 741S352 74LS363 74LS362 74LS365 74LS366 74LS367 74LS368 74LS373 74LS378 74LS386 74LS390 74LS393 74LS395 74LS396 74LS398 74LS399 74LS445 74LS490 74LS540 74LS641 74LS640 741S641 74LS643 74LS644 74LS668 74LS669 74LS670 74LS673 ' 74LS674 

1.59 4.70 65p 

4.56 3.00 2.21 3,33 3.51 3.33 1.61 1.90 1 95 1.95 9 36p 45p 36p 51 p 79p 75p 33p 70p 6 Op 2.15 1.88 2 80 2.00 1,30 3.00 1 36 1.36 2.20 2 26 225 2.75 2.00 2.10 1.75 6.60 7.50 
74ST 74S00 74S02 74S04 74 508 74S20 74S30 74S32 74S40 74564 74565 74S74 74S85 74SB6 745112 745113 74S124 745132 745133 745138 745139 745140 74S153 74S157 74S163 745174 745175 745188 745189 74S194 745200 745201 74S226 745261 745262 745287 745288 745289 74S301 745470 745471 745473 745474 745475 74S571 74S573 

BOp 60p 60p 75p 60p Mp 1.00 1.45 SOp 1.45 1.00 326 2.05 90p 1.00 3.50 1.80 1.00 2.36 2 35 2.50 7.96 2.76 3.00 2.60 3.20 3.50 

3.00 10,00 

6.75 6.75 12,50 4.25 13.10 900 9.00 
74H TTL 74H00 74 H01 74H04 74H05 74H10 74H1J 74H20 74H21 74H30 74H40 74H51 74H53 74H54 74H55 74H60 74H62 
74LT 74L02 74L10 74L47 74L74 74185 74L36 74L93 74L9i 

1.00 1.70 3.27 1,20 4.20 1.50 2 30 2.99 
74C CMOS/TTL 

74C164 74C165 74C173 74C174 74C175 74C192 74C193 74C194 74C195 74C200 74C221 74C901 74C902 74C9Q3 74C904 74C905 74C907 74C908 74C911 74C912 74C914 74C915 74C918 74C920D 74C922 74C923 74C925 74C926 74C928 74C929 74C930J 74C932 

1.15 2.00 98p 1 22 1.00 1.16 1.13 1.20 1.06 10.00 1,20 1.91 71P 2.30 1.84 10. 1.91 1.87 9.59 8,00 

4000 4001 4002 4003 4007 4008 4009 4010 4011 4012 4013 4014 4015 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 4032 4033 4034 4035 4036 4037 4038 4040 4041 4042 4043 4044 4045 4046 4047 4048 4049 4050 4051 4052 4053 4054 4055 4056 4059 ,4060 4063 4066 4067 4068 4069 4070 4071 4072 4073 4075 4076 4077 4078 4081 

4093 4094 4095 4096 4097 4098 

4553 2.90 4665 BOp 4556 Mp 4560 2 00 4566 1.75 4569 4584 52p 4585 1.00 
COMPUTER IC# CPUs 1802 7.70 26 BOA 12.26 6502 4.65 6800 3.96 6802 4 80 6809 10.96 8035 7.44 8060 10.90 8080 A 3,76 B085A 6.60 8900 57 75 9980 21.00 SCMP1 17.66 Z80A 4,44 

MEMORIES 1702A 5 00 2101 4.00 2102AL2 1.35 2111-1 3.00 2114 1,17 
2708 3.(JO 2716 (5Vt 2.60 4027 3.00 4044 7.00 
4116 (200ns) 98p 4118-3 5 00 4164 6,40 5204 7 SO 6116 6.50 6514 3 30 6810 1.99 7489 2.65 74189 4.00 74LS289 4.00 ,45188 3 60 74S287 3.30 74S288 2.50 

ZERO INSERTION DIL SOCKETS 24 pin 6.26 40 pin 11.37 

1.61 78p 3,00 1.30 1.22 S4D 69p Wp 61 p 70p 1.20 

1.20 1 18 1.30 6 50 88p 90p 34p 3.90 17p 18p 19p 19p 20p 19p 20p SOp 49p 23p 20p 20p 65p 72p 1 60 36p 1.45 90p ** 3.20 87p 90p For higher numbners in 40 Series, subetltute 74C for 40 prefix, eg 40107 = 74C107 74C00 74C04 29P 46 CMOS 74C10 28p 4502 Mp 74C14 89P 28p 4503 BOp 74C20 4507 39p 74C30 36p 96p 4508 1.80 74C42 4510 SBp 74C48' 1.40 4511 48p 74C73 54p ' 4512 64p 74C76 57p I 4514 1.49 74C83 1.74 4515 1.48 74C85 1.34 4516 75p 74C86 1.10 4618 47p 74C89 5.95 4519 43p 74C90 1,06 4520 68p 74C93 1.44 4521 1.48 74C95 1.00 4526 78p 74C107 1.20 4527 1,10 74C151 2 55 4528 72p 88p 74C154 4 95 4532 74C157 2.20 4534 6.00 74C160 1.54 4536 3.10 74C161 1.15 4538 1,20 74C162 1.16 4 4639 1.20 74C163 1.16 I 4543 1,10 

including COMPUTER SUPPORT ADC0800 22.60 ADC0B16 14.90 ADC0817 10.06 AY5-2376 12,00 ICM755B 90p INS1671 20.00 INS1771 20,00 INS1791 34.00 MC1466L 6.60 MCI 488 MC14S9 MC4024 3.26 MC4044 3.26 MK50250 10.00 MK 50398 8.26 MM5303 6.26 MM6307 12.75 MM5357 - 22.50 MM57105 1400 MM57109 12.00 MM57160 9.00 MM5716I 9,00 MM58174 10.80 R02513LC 7.50 R02513UC 7.60 SAA5000 3.00 SAA5010 7,10 SAA5012 7.10 SAA5020 6,50 SAA5030 10.00 $AA504O 15.00 SAA6041 15.00 SAA5050 8.SO SAA5052 8. SO TMS601 ULN2003A 1,16 8T26 8T28 8T95 8T97 8tLS9S 81LS96 B1LS97 81LS98 6522 6532 6821 6845 6847 6850 6852 6875 8131 8154 8155 8212 8216 8223 8224 8226 8228 8238 8243 8250 8251 8253 8254 8255 8257 8259 8279 

1.3 1.3 1.36 1 25 1.25 1.26 1.26 6.30 7.85 1.80 10.00 10.00 1.90 4.00 6.30 3,75 9.69 8 00 1.90 I.W 1.80 2.60 2.50 2.S 5.75 

S.00 9.96 4.50 1.50 8544 8601 1.; 8678CA8N 19,i 8832 2.60 8833 9097 3,00 9099 3.00 9601 5.50 9602 2, Z80ACTC 3. ZB0ADART 8 00 Z80ADMA 12.00 

ZSOAPIO 3,50 ZN426E8 3.7S ZN426E8 3.75 ZN427E8 6.75 ZN428E8 ^ 
Voltage REGULATORS (See also Linear ICs) — Pofitive 100mA 78L05A 30f 78L12A 30p 78L15A 30p 78L24A 30p 100mA To5 78L05CH BOp 78L12CH BOp 78L15CH SOp 78L24CH 80)3 500mA T0202 7805M 47p 78t2M 47p 7815M 47p 7624M 47p 1 Amp T0220 7805T SOp 7812T 7815T 7B24T BOp 1.5 Amp T03 7e05K 1,40 7812K 1.40 7815K 1.40 7824K 1. 

— Nesetive 100mA T092 79L05 70p 79L12 7Op 79L15 7 Op 500mA T0202 7905M 55p 7912M 55p 7915M SBp 7924M B5p 1 Amp T0220 7905T SOp 7912T BOp 79I5T 6 Op 7924T 60p 1.5 Amp T03 7905K 2,20 7912K 2.20 7915K 2 69 7924K 2.69 
— Variable - L200 (2A Pos) 2.60 LM137K 12.00 LM309K 1.60 LM317K 3.42 LM317MP 164 LM3I7T 2.00 LM337K 460 LM337MP 1.73 LM337T 2.25 LM345K 3.60 LM350K 13 52 

DESOLDERING PUMP High Quality High Suction Aluni)f>«(im Anodisod with Screw in Teflon Nose £3 85 Spare Nose 7Sp 1.000* SOLD GREAT VALUE! 
GRAPHIC PROCESSORS EF9365 62 00 EF9366 62.00 

HEATSINKS CLIP-ON TOI (AC 128) 18p T05 (BFYSI) 18p T018 (BC109) 18p T0220(TIP29) 36p Many other sinks in stock including power-sinks. Please phone 
Rechargeable Batteries; Guaranteed minimum 500 charge* HP2 <1.2AH|2.26 HP2 (4AH) 4.!"" HP7(WAH1 1.10 HP11 (1.2AH) 4.20 Charger* TYPE H: Adjustable to 6 Of any HP typo Above £15.59 TYPE P: PP3 £5,50 TYPE A: HP7 (Up to 4 at a time) £6.85 

QUARTZ CRYSTALS Please enquire about types not listed 32.768KHz 3.00 lOOKNz 3.00 200KHZ 3.SO t ,00MHz 3.28 1.008MHz 3,60 2.00MHz 2.50 2.097152MHz 1.60 3.2768MHz 3.00 4.00MHz 3.00 4.194394MHz 3,00 4.433619MHz 1.46 5.00MHz 3.50 6.00MHz 2.75 6.9375MHz 3.50 8.00MHz 2.75; 

10 00MHz 2.75 18 00MHz 2.76 20.00MHz 3.26 27 648MHz 2,60 48 OOMHr 3 00 100.00MHz S.l 6.5 MHz Ceramic filterSOp 
VALVES DY86/87/802 1 32 ECC82 1 22 ECC83 122 ECC84 1.22 

EL34 2.& EL84 2.50 KT66 10.76 KT8S 12.50 PC900 1.76 PCC84 3.00 PCC85 3 40 PCC89 1.89 PCF86 2 30 PCF201 3.00 PCF801 2,57 PCF802 2.11 PCL82 1.60 PCL85 2.20 PCL06 2.10 PCL805 2.20 PD510 4 96 PFL200 2 99 PL504 2,It PL508 2.36 PL509 4,75 PL802 4.17 PY88 1.62 PY500A 2.63 6L6 2 69 
PLUGS & SOCKETS UHF PL269 type* Low loss, luperior quality son Line plug 45p Reducer 15p Round skt 40p Sqr skt 40p 
BNC60n Plug 1.10 Socket 1.00 Line skt 1.16 

•KEYNECTOR Bare Wire Main* Safety Block £7,95 
RELAY (MINI) 4 pole 2 way 750 6 12V 3 amp contacts £2,80 

CANNON TYPE AUDIO PLUGS (3PINXLR) Male 1.70 Female Socket* (ChtMi*) Male 1.50 Female 2,35 
JACK PLUGS Huge Discount for quantity pleas* phorva 4 " Mono 20p '• * Stereo 30p 4 " Mota' Mp i Mono12p i Melal 2 Op t Mono 12p i Stereo 36p t Metal 20p 

JACK SOCKETS Chassis it * Morro 20p V. "Stereo 26p 2>Smm MonolBp 3 Yi mm Mono 15p Line !4 * Mono "A * Metal V'" Stereo '/." Stereo Metal 3% mm MonolBp 3 >4 mm Mono Line 20p 
BOOKS (no VAT) (Post inc. prices) Towers Transistor Manual (Bible) 10.50 TTL Dai a 3.9! Data conversion 4.50 Volt. Reg. Data 3.95 Interface Data 3.95 Memo> yapp lie. 4 95 Audio/Radio Hbk 4.50 Special function handbook 3.9 

COAX (TV) AJI Mxtsl Plug 25p Socket Una Skt Wp 
3'/! DIGIT LCD MULTIMETER 2 amps AC-DC 1KV (DC) 750V I AC) Incredible at £34.50 (5AE bungs specs) 
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ROBOT MOTOR 
CONTROL PART 3 
This month we describe the construction of the analogue pulse width 
modulator and show how to interface it to the dual motor controller. 
Design and development by Rory Holmes. 

The overlay diagram for the 
analogue pulse width modulator 
described last month is shown in 

Fig. 2. Assemble the PCB following the 
component orientations indicated and 
soldering in sockets for the ICs. If only 
one channel is required, the board can 
be cut in half along the dividing line, 
omitting the two links and assembling 
the circuit for channel 1. Overlay 
pictures for the transistors are correct 
for the specified 'L' versions and pin 
outs should be identified carefully if 
other types are used. 

Veropins should be soldered in at 
all the points marked for terminations 
(18 in all). Spare positive and ground 
terminals have been included near the 
input and output points for flexibility. 
The resistor shown on the circuit 
diagram in last month's issue as the 
speed feedback input and marked as 

Rx on the overlay, should be included 
on the board; a value of 100k is 

required. A -IMO shorting resistor 
should also be connected between the 
terminal pins marked for speed 
feedback input (GND and INPUT). This 
resistor prevents stray interference in 
the basic unit and can be easily 
removed for later addition of closed 
loop velocity control. 

After mounting the two presets 
they should be set at about half -travel. 
(Ceramic base presets can crack quite 
easily, so take care when inserting 
these into the PCB.) These presets are 
used to apply a DC offset to the 
voltage summing amplifier, so shifting 
the control voltage range to the 
required level. 

Installation 
Without plugging in the ICs, a 12 V 

power source can be connected to the 
board as shown. The power rails should 
be checked at the relevant pins on the 
IC sockets; also check that the 8 V 

reference is present at the positive end 
of C13 and C6. If all is well, the power 
can be disconnected and the ICs 
plugged in. At this stage the board can 
now be mountëd using brackets or 
insulating pillars directly above the 
power switching PCB in the diecast 
box. The 12 V power source is taken 
from the existing bridge -rectifier tags, 
and the two output signals, PWM and 
FOR/REV, should be wired to the 
corresponding pins on each channel of 
the power switching PCB. Have a look 
at the internal photographs with the 
analogue board. 

The two manual control 
potentiometers, RV1 and 2 can now be 
wired up to the control voltage input. 
In the circuit diagram the positive ends 
of RV1 and 2 are shown connected to 
the +8 V reference; a four core cable 
would thus be needed for the remote 
attachment of these potentiometers 
with their limiting resistors R8 and R22. 
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modulator and show how to interface it to the dual motor controller. 
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The overiay diagram for the 
analogue pulse width modulator 
described last month is shown in 

Fig. 2. Assemble the PCB following the 
component orientations indicated and 
soldering in sockets for the ICs. If only 
one channel is required, the board can 
be cut in half along the dividing line, 
omitting the two links and assembling 
the circuit for channel 1. Overlay 
pictures for the transistors are correct 
for the specified 'L' versions and pin 
outs should be identified carefully if 
other types are used. 

Veropins should be soldered in at 
all the points marked for terminations 
(18 in all). Spare positive and ground 
terminals have been included near the 
input and output points for flexibility. 
The resistor shown on the circuit 
diagram in last month's issue as the 
speed feedback input and marked as 
Rx on the overlay, should be included 
on the board; a value of 100k is 

required. A1M0 shorting resistor 
should also be connected between the 
terminal pins marked for speed 
feedback input (CND and INPUT). This 
resistor prevents stray interference in 
the basic unit and can be easily 
removed for later addition of closed 
loop velocity control. 

After mounting the two presets 
they should be set at about half-travel. 
(Ceramic base presets can crack quite 
easily, so take care when inserting 
these into the PCB.) These presets are 
used to apply a DC offset to the 
voltage summing amplifier, so shifting 
the control voltage range to the 
required level. 

Installation 
Without plugging in the ICs, a 12 V 

power source can be connected to the 
board as shown. The power rails should 
be checked at the relevant pins on the 
IC sockets; also check that the 8 V 

reference is present at the positive end 
of C13 and C6. If all is well, the power 
can be disconnected and the ICs 
plugged in. At this stage the board can 
now be mounted using brackets or 
insulating pillars directly above the 
power switching PCB in the diecast 
box. The 12V power source is taken 
from the existing bridge-rectifier tags, 
and the two output signals, PWM and 
FOR/REV, should be wired to the 
corresponding pins on each channel of 
the power switching PCB. Ffave a look 
at the internal photographs with the 
analogue board. 

The two manual control 
potentiometers, RV1 and 2 can now be 
wired up to the control voltage input. 
In the circuit diagram the positive ends 
of RV1 and 2 are shown connected to 
the + 8 V reference; a four core cable 
would thus be needed for the remote 
attachment of these potentiometers 
with their limiting resistors R8 and R22. 
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PROJECT 

DIN SOCKET /º 

(e=t? 
e -I31 

- + 

PP3 9V 

CONTROL VOLTAGES 

TO MODULATOR PCB 

ON/OFF LINK ' GROUND 

Fig. 1 Wiring diagram for the manual control unit. 

The analogue PWM board installed above the dual motor driver. 

Essentially all that's required is a 

voltage variable from 0 to 8 V applied 
to the base of Q3, so to allow the use 
of cheaper twin core screened cable 
we mounted our pots in a small hand - 
size box with their own 9 V PP3 battery 
power source. A five pin DIN plug and 
socket mounted at one end connects 
the control voltages from the pot 
sliders, via the cable, to the modulator 
PCB. The cores are wired to the input 
terminals at the bases of Q3 and Q6, 
with the screen taken to the adjacent 
ground pin. Figure 1 illustrates the 
manual control wiring, the 
accompanying photo the internal 
appearance. 

R8 and R22 are shown on the 
circuit diagram as 1k0; these may be 
altered as required to limit the 
maximum reverse speed. RA and RB 
however are optional resistors for 
limiting the maximum slider voltage to 
8 V; we used 1 kO resistors to suit the 
9 V battery. 

If this type of manual forward/ 
reverse control is not required the 
associated components can be omitted 
during assembly (C4, C11, Q3, Q6, IC2, 

IC5; R9, R23, R10, R24). Pin 6 of sockets 
IC2 and 5 now becomes the FWD/REV 
logic control, the unused collector pad 
of Q3 and 6 becomes the control 
voltage input. 

The ratio of R15 to R13 determines 
the gain of this input, and with the 
specified IMO values is set at unity. 
Thus an input variation over a 3 V 
range will provide 0% to 100% duty - 
cycle control. The input should be 
referenced to the 0 V ground, and PR1 

and 2 can provide full offset 
adjustment of the control ranges. To 
increase the gain, the value of R1 3 

should be decreased. 

Testing 
Once the manual potentiometers 

have been wired up in a suitable 
fashion the completed controller may 
be set up for proper operation. 
Temporarily disconnect the PWM 
signal wires and solder them to the 
adjacent ground terminals; this will 
prevent the power stages being 
damaged if there are any errors. 

Connect a 12 V supply to the main 
controller; two glowing LEDs are the 
first signs of success! A voltmeter or 
scope set for 12 V FSD should now be 
hooked up to the FWD/REV output; 
depending on the pot position a 0 V or 
12 V level will be present, and should 
sharply change state as the pot is 

turned through its centre travel. A ramp 
waveform of 3 V peak should be 
observed if a scope is put on pin 6 of 
IC3 or IC6. The PWM output can now 
be measured for each channel with the# 
meter, indicating a voltage 
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Fig. 1 Wiring diagram for the manual control unit. 
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The analogue PWM board installed above the dual motor driver. 

Essentially all that's required is a 
voltage variable from 0 to 8 V applied 
to the base of Q3, so to allow the use 
of cheaper twin core screened cable 
we mounted our pots in a small hand 
size box with their own 9 V PP3 battery 
power source. A five pin DIN plug and 
socket mounted at one end connects 
the control voltages from the pot 
sliders, via the cable to the modulator 
PCB. The cores are wired to the input 
terminals at the bases of Q3 and Q6, 
with the screen taken to the adjacent 
ground pin. Figure 1 illustrates the 
manual control wiring, the 
accompanying photo the internal 
appearance. 

R8 and R22 are shown on the 
circuit diagram as IkO; these may be 
altered as required to limit the 
maximum reverse speed. RA and RB 
however are optional resistors for 
limiting the maximum slider voltage to 
8 V; we used 1 kO resistors to suit the 
9 V battery. 

If this type of manual forward/ 
reverse control is not required the 
associated components can be omitted 
during assembly (C4, C11, Q3, Q6,1C2, 
ICS, R9, R23, RIO, R24). Pin 6 of sockets 
IC2 and 5 now becomes the FWD/REV 
logic control, the unused collector pad 
of Q3 and 6 becomes the control 
voltage input. 

The ratio of R15 to R13 determines 
the gain of this input, and with the 
specified 1M0 values is set at unity. 
Thus an input variation over a 3 V 
range will provide 0% to 100% duty- 
cycle control. The input should be 
referenced to the 0 V ground, and PR1 
and 2 can provide full offset 
adjustment of the control ranges. To 
increase the gain, the value of R13 
should be decreased. 

Testing 
Once the manual potentiometers 

have been wired up in a suitable 
fashion the completed controller may 
be set up for proper operation. 
Temporarily disconnect the PWM 
signal wires and solder them to the 
adjacent ground terminals; this will 
prevent the power stages being 
damaged if there are any errors. 

Connect a 12 V supply to the main 
controller; two glowing LEDs are the 
first signs of success! A voltmeter or 
scope set for 12 V FSD should now be 
hooked up to the FWD/REV output; 
depending on the pot position a 0 V or 
12 V level will be present, and should 
sharply change state as the pot is 
turned through its centre travel. A ramp 
waveform of 3 V peak should be 
observed if a scope is put on pin 6 of 
IC3 or IC6. The PWM output can now 
be measured for each channel withtheA 
meter, indicating a voltage ' 
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PROJECT : Robot Motor Control Part 3 

The manual control unit. 

TO ADJACENT OV 
TERMINAL VIA 
1 MO SHORTING 

RESISTOR (SPEED 
FEEDBACK INPUT --SEE 

TEXTI 

TO BRIDGE 
RECTIFIER TAGS 

OF POWER STAGE 

ov 

12V SUPPLY 

VE ,F 

ov 

SPARE POSITIVE 
TERMINALS 

PAM OUTPUT 

TO RV1 SLIDER VIA 
CABLE AND DIN SOCKET 

CHANNEL 1 CONTROL 
VOLTAGE INPUT 

ov 

TO RV2 SLIDER VIA 
FWD/REV CABLE AND DIN SOCKET 
OUTPUT CHANNEL 2 CONTROL 

VOLTAGE INPUT 

OV GROUND REFERENCE 
(TO JUNCTION OF R8 

AND R22 VIA CABLE AND 
DIN SOCKET/ 

Fig. 2 Component overlay for the analogue PWM unit. 

a = ANODE 
k=CATHODE 

CHANNEL 2 SPEED 
FEEDBACK INPUT 

(SAME AS CHANNEL 
1 -SEE TEXT) 

GRD TERMINAL 

FWD/REV OUTPUT 
SIGNAL TO 

POWER STAGE 

PWM OUTPUT TO 
POWER STAGE 

proportional to duty -cycle, or a scope 
to show the pulse waveform. For a 

given position of the control pot, 
clockwise adjustment of the 
corresponding preset will increase the 
duty cycle. Leaving the preset and now 
turning the manual pot towards centre 
travel will decrease the duty -cycle 
linearly until the pulse width vanishes, 
giving a dead band of 0 V. Turning the 
presets again, anticlockwise this time, 
will increase the deadband. A small 
proportion of the pot rotation should 
be left as deadband, so enabling the 
motor stop position to be easily 
located. Adjustment is more difficult 
with a meter than a scope, but with 
patience the desired setting can soon 
be achieved. 

The PWM signal wires can now be 
reconnected to the outputs and the 
chosen motors wired across the power 
amplifier load terminals. A 20 A toggle 
switch wired in series with the positive 
battery supply is strongly 
recommended at this stage. 
(WARNING: If the motors used are 
rated at less than 6 V, the maximum 
obtainable duty -cycle should be 
limited accordingly by increasing the 
deadband; good motors are usually 
expensive.) A 12 V bulb will provide a 

good motor substitute for the purposes 
of testing. Each manual pot will now 
independently control the average 
power into any load; bidirectionally! 

PARTS LIST 
MANUAL CONTROL BOX 

Resistors RA and RB; 1 k0 (1/4 W, 5%) (see text) 
Case (see Buylines) 
5 pin DIN plug and socket 
PP3 9 V battery 
Twin core screened cable (length to suit 
remote operation) 
Two control knobs 

BUYLINES 
You shouldn't have any supply problems with 
the components for this project - everything 
is absolutely standard. The case we used is a 
Vero type 65-2514F and should be available 
from any Vero stockist. We can supply the 
PCB - the order form is on page 45. 

Coming next month: not only the 
digital PWM board for direct com- 
puter control of the motors, but an 
infra -red proximity detector too. We 
also begin to assemble the modules 
into a working mobile. 
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The manual control unit. 

TO ADJACENT OV TERMINAL VIA 1M0 SHORTING RESISTOR (SPEED FEEDBACK INPUT ■ SEE TEXT) 

TO BRIDGE RECTIFIER TAGS OF POWER STAGE 

jspKMHaCitlhi WmS* 
W - 

f \0i 

tVjfs H 

ik 

i H 
■ im&m ms 

CHANNEL 2 SPEED FEEDBACK INPUT SAME AS CHANNEL 1 T SEE TEXT) 

GND TERMINAL 
FWD/REV OUTPUT SIGNAL TO POWER STAGE 
PWM OUTPUT TO P0WER5TAGE 

TO RV1 SLIDER VIA CABLE AND DIN SOCKET CHANNEL 1 CONTROL VOLTAGE INPUT 

TO RV2 SLIDER VIA CABLE AND DIN SOCKET CHANNEL 2 CONTROL VOLTAGE INPUT 
OV GROUND REFERENCE {TO JUNCTION OF R8 AND R22 VIA CABLE AND OIN SOCKET) 

proportional to duty-cycle, or a scope 
to show the pulse waveform. For a 
given position of the control pot, 
clockwise adjustment of the 
corresponding preset will increase the 
duty cycle. Leaving the preset and now 
turning the manual pot towards centre 
travel will decrease the duty-cycle 
linearly until the pulse width vanishes, 
giving a dead band of 0 V. Turning the 
presets again, anticlockwise this time, 
will increase the deadband. A small 
proportion of the pot rotation should 
be left as deadband, so enabling the 
motor stop position to be easily 
located. Adjustment is more difficult 
with a meter than a scope, but with 
patience the desired setting can soon 
be achieved. 

The PWM signal wires can now be 
reconnected to the outputs and the 
chosen motors wired across the power 
amplifier load terminals. A 20 A toggle 
switch wired in series with the positive 
battery supply is strongly 
recommended at this stage. 
(WARNING: If the motors used are 
rated at less than 6 V, the maximum 
obtainable duty-cycle should be 
limited accordingly by increasing the 
deadband; good motors are usually 
expensive.) A12 V bulb will provide a 
good motor substitute for the purposes 
of testing. Each manual pot will now 
independently control the average 
power into any load; bidirectionally! 

PARTS LIST. 
MANUAL CONTROL BOX 

Resistors RA and RB; 1k0(ViW, 5%)(see text) 
Case (see Buylines) 
5 pin DIN plug and socket 
PP3 9 V battery 
Twin core screened cable (length to suit 
remote operation) 
Two control knobs 

.BUYLINES. 
You shouldn't have any supply problems with 
the components for this project — everything 
is absolutely standard. The case we used is a 
Vero type 65-2514F and should be available 
from any Vero stockist. We can supply the 
PCB — the order form is on page 45. 

Fig. 2 Component overlay for the analogue PWM unit. 

Coming next month; not only the 
digital PWM board for direct com- 
puter control of the motors, but an 
infra-red proximity detector too. We 
also begin to assemble the modules 
into a working mobile. 
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Kit includes tape transport mechanism, 
ready punched and back printed 
quality circuit hoard and all electron- 
ic parts i.e. semiconductors, resistors, 
capacitors, hardware, top cover, 
printed scale and mains 
transformer. You only 
supply solder & INTRODUCTORY 

hook-up wire. OFFER -ONLY 

Self assembly 

£32.95 simulated 
wood cabinet. 
£4.50 + £ 1.50 p+p. 
F,.etu red in Apr d issue Practical 
Elect,on,cs, reprint 50p - Free with Kit. 

P.E. STEREO 
CASSETTE 

RECORDER KIT 
NOISE 

AUTOREDUCTION STOP TAPE COUNTER 
SWITCHABLE E.O. 

INDEPENDENT LEVEL CONTROLS 
'-' TWIN V.U. METER 

WOW & FLUTTER 0.1% 
RECORD PLAYBACK Í.C. WITH 

ELECTRONIC SWITCHING 
FULLY VARIABLE RECORDING BIAS FOR 

ACCURATE MATCHING OF ALL TAPES 

STEREO AMPLIFIER KIT 125W HIGH POWER AMP MODULE 

Featuring latest SGS/ATES TDA 2006 10 watt output 
IC's with in-built thermal and short circuit protection. 

Mullard Stereo Preamplifier Module. 
Attractive black vinyl finish cabinet, 9"x 8.'"x 3%" 
(approxl. 
10+10 Stereo converts to a 20 watt Disco amplifier. 

To complete you just supply connecting wire andsolder. 
Feature's include din input sockets for ceramic cartridge, 
microphone, tape or tuner. Outputs - tape, speakers and 
headphones. By the press of a button it transforms into 
a 20 watt mono disco amplifier with twin deck mixing. 
The kit incorporates a Mullard LP1183 pre -amp module, 
plus power amp assembly kit and mains power supply. 
Also features 4 slider level controls, rotary bass and 
treble controls and 6 push button switches. Silver finish 
fascia with matching 
knobs and contrasting 
cabinet. Instructions 
available, price 50p. 
Supplied FREE with kit. + £2.90 p&p. 
SPECIFICATIONS: Suitable for 4 to 8 ohm speakers 
Frequency response 40Hz - 20KHz 
Input sensitivity P.U. 150m V. Aux. 200mV. 

Mic. 1 .5m V. 
Tone controls Bass + 1 2db @ 60Hz 

Treble 1 12db @ 10KHz 
Distortion 0.1% typically @ 8 watts 
Mains supply 220 - 250 volts 50Hz. 
8" SPEAKER KIT Two 8" twin cone domestic 
speakers. £4.75 per stereo pair plus £1.70 p&p. when 
purchased with amplifier. Available separately £6.75 & 
£1.70 p+p. 

£16.50 

PRACTICAL ELECTRONICS 
CAR ,, 

RADIO 
KITSERIES.- 

2 WAVE BAND, MW - LW 
Easy to build. 5 push button tuning. Modern 

design. 6 watt output. Ready etched and punched 
PCB. Incorporates suppression circuits. 
All the electronic components to build the radio, you 
supply only the wire and the solder, featured in Practical 
Electronics. Features: pre-set tuning with 5 push - 

button options, black illuminated tuning scale. The 
P.E. Traveller has a 6 watt output neg. ground and in- 
corporates an integrated circuit output stage, a Mullard 
IF Module LP1181 ceramic filter type pre -aligned and 
assembled, and a Bird pre -aligned push button tuning unit. 

Suitable stainless steel fully retract- 
able aerial (locking) and speaker 

jl6"x4"app.) available as a com- 
plete kit. £2.50/pack + £1.50 rs&p. + £2.00 p&p. J 

£12.95 

BIRD AUDIO 
STEREO CAR 
RADIO BOOSTER 

To boost your car radio or radio 
cassette to 151/V r.m.s. per channel. 

KIT: £10.50 BUILT:£14.25 
+£1.15p&p +£1.15p&p. 

The power amp kit is a module for high power applicat- 
ions - disco units, guitar amplifiers, public address 
systems and even high power domestic systems. The unit 
is protected against short circuiting of the load and is 

safe in an open circuit condition. A large safety margin 
exists by use of generously rated components, result, a 

high powered rugged unit. The PC board is back printed, 
etched and ready to drill for ease of construction and 
the aluminium chassis is preformed and ready to use. 
Supplied with all parts, circuit diagrams and instructions. 
ACCESSORIES: Suitable mains power supply kit with 
transformer: £7.50 plus £3.15 p&p. 
Suitable LS coupling electrolytic: £1.00 plus 25p p&p. 

HI-FI SPEAKERS 
AT BARGAIN 
PRICES 
GOODMANS TWEETERS 
8 ohm soft dome radiator tweet- 
er (3%"sq.) for use in up to 40W 
systems; with 2 element crossover. 

£3.50 each (p&p £11 or £5.95 pair (p&p £2). 

P.E. STEREO TUNER KIT 
This easy to build 3 band stereo AM/FM tuner kit is de- 
signed in conjunction with Practical Electronics (July 81 
issue). For ease of construction and alignment it incorp- 
orates three Mullard modules and an I.C. IF. System. 
FEATURES: VHF, MW, LW Bands, interstation muting 
and AFC on VHF. Tuning meter. Two back printed 
PCB's. Ready made chassis and scale. Aerial: AM - ferrite 
rod, FM - 75 or 300 ohms. Stabalised power supply 
with 'C' core mains transformer. All components supp- 
lied are to P.E. strict specification. Front scale size: 10'/" 
x 2%" approx. Complete with diagram and instructions. 

£1795 
Self assembly simulated wood 
cabinet sleeve to suit tuner only. 
Finish size: 11''4"x 8%"x 3''/<" 

Plus £2.50 p&p. £3.50 Plus £1.50 p&p. 

TV SOUND 
TUNER KIT 

£11.45 
+ £1.50 p&p. 

As featured in E.T.I. December '81 issue. Kit of parts 
including PCB, UHF tuner and selector switch with all 
components excluding case. 

Transformer £1.50 + £1.50 p&p (p&p free on trans- 
former if ordered with kit). Ready built LP1183 Mod- 
ule for simulated stereo operation. £1.95 + 75p p&p. 

r ALL MAIL TO: 
21E HIGH STREET, ACTON, W3 6NG. 
Note: Goods despatched to UK postal addresses 
only. For further information send for instruct- 
ions 20p plus stamped addressed envelope. All 
items subject to availablity. Prices correct at 
31/1/82 and subject to change without notice. 
Please allow 7 working days from receipt of 
order for despatch. 

LALL PRICES INCLUDE VAT AT 15%. 

Iwr 

g; < 

SPECIFICATIONS: 
Max. output power (RMS): 125W. 
Operating voltage (DC): 50 - 80 max. 
Loads: 4 - 16 ohms. 
Frequency response measured @ 100 watts 
Sensitivity for 100 watts: 400mV @47K. 
Typical T.H.D. @ 50 watts, 4 ohms: 0.1%. 
Dimensions: 205 x 90 and 190 x 36 mm. 

25Hz - 20KHz. 

35 WATT MICRO 2 -WAY SPEAKER SYSTEM 
Unit comprises one 50w (4"app.) Audax 
soft dome tweeter HD100. And one 
5" Audax bass/midrange 35w 
driver HIFIIJSM. 
Complete with 2 
element crossover. 
Total impedance 
of system 4 ohms. 

£7.95 
PER SET + £2.70 p&p. 

SPECIAL OFFER! TUNER KIT PLUS: 
. Matching I.C. 10 watt per channel Power amp kit. 
Mallard LP1183 built pre -amp, suitable for ceramic pick- 
up and aux. inputs . Matching power supply kit with 
transformer.. Matching set of 4 slider £21.95 
controls for bass, treble and volumes. + £3.80 P&P. 

MONO 
MIXER AMP 

£3995 ür_ a #ssa a 

+ £3.70 p&p. 
50 WATT Six individually mixed inputs for two pick ups 
(Cer. or mag.), two moving coil microphones and two 
auxiliary for tape, tuner, organs, etc. Eight slider controls 
- six for level and two for master bass and treble, four 
extra treble controls for mic.andaux inputs. Size: 13%"x 
6' "x3'/<"app. Power output 50 watts R.M.S.(continuous) 
for use with 4 to 8 ohm speakers. Attractive black vinyl 
case with matching fascia and knobs. Ready to use. 

ALL CALLERS TO: 323 Edgware Rd, 
London W2. Telephone: 01-723 8432. 
Open 9.30 - 5.30pm. Closed all day Thursday. 
RTVC Limited reserve the right to update their 
products without notice. 
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Kit includes tape transport mechanism, 
ready punched and back printed 
quality circuit board and all electron 
ic parts e, semiconductors, resistors, 
capacitors, hardware, top cover, 
printed scale and mains 
transformer. You only 
supply solder & 
hook up wire. 
Self assembly M ■ Tj y , 'p.;kn 
simulated K 
wood cabinet. 
£4.50 + £1.50 p-t-p. 
Fedturetl m Apul issue Practical 
Electiomcs, reprint 50p ■ Free with Kit. 

£16-50 

Input sensitivity 
Tone controls 
Distortion 
Mains supply 

» Featuring latest SGS/ATESTDA 2006 10 watt output 
IC's with in built thermal and short circuit protection. 
» Mutlard Stereo Preamplifier Module. 
• Attractive black vinyl finish cabinet, 9"x 8%"x 3%" 

fapprox). 
• 10+10 Stereo converts to a 20 watt Disco amplifier. 
To complete you just supply connecting wire andsolder. 
Feature's include din input sockets for ceramic cartridge, 
microphone, tape or tuner. Outputs • tape, speakers and 
headphones. By the press of a button it transforms into 
3 20 watt mono disco amplifier with twin deck mixing. 
The kit incorporates a Mullard LP1183 pre-amp module, 
plus power amp assembly kit and mains power supply. 
Also features 4 slider level controls, rotary bass and 
treble controls and 6 push button switches. Silver finish 
fascia with matching 
knobs and contrasting 
cabinet. Instructions 
available, price 50p. 
Supplied FREE with kit. + £2.90 p&p. 
SPECIFICATIONS: Suitable for 4 to 8 ohm speakers 
Frequency response 40Hz - 20KH2 

P.U. 1 50mV. Aux, 200mV. 
Mic. 1.5m V. 
Bass tl2db@ 6OH2 
Treble + 1 2db @ lOKHz 
0.1 % typically @ 8 watts 
220 - 250 volts 50Hz. 

8" SPEAKER KIT Two 8" twin cone domestic 
speakers. £4.75 per stereo pair plus £1.70 p&p. when 
purchased with amplifier. Available separately £6.75 & 
£1.70 p+p. 

practical ELE6TR6NI6S 

l WAVE BAND, MW - LW 
« Easy to build. • 5 push button tuning. • Modern 
design. • 6 watt output. • Ready etched and punched 
PCB. • Incorporates suppression circuits. 
Ail the electronic components to build the radio, you 
supply only the wire and the solder, featured in Practical 
Electronics. Features: pre-set tuning with 5 push 

I button options, black illuminated tuning scale. The 
P.E. Traveller has a 6 watt output neg. ground and in- 
corporates an integrated circuit output stage, a Mullard 
IF Module LP1181 ceramic filter type pre-alignedand 
assembled, and a Bird pre-aligned push button tuning unit 
Suitable stainless steel fully retract- 
able aerial (locking) and speaker (6"x4"app.) available as a com 

LDlete kit. £2.50/pack + £1.50 p&p. + £2.00 p&p. 

BIRD AUDIO 
STEREO CAR 
RADIO BOOSTER 

To boost your car radio or radio 
cassette to 15W r.m.s. per channel. 

£9-95 £1.50 p&p. 

P.E. STEREO 

11 CASSETTE 

I RECORDER KIT 
• NOISE REDUCTION SYSTEM 

• AUTO STOP •TAPE COUNTER 
V* • SWITCHABLE E.Q. 

• INDEPENDENT LEVEL CONTROLS 
• TWIN V.U. METER 

• WOW & FLUTTER 0.1% 
• RECORD PLAYBACK i.C. WITH 

ELECTRONIC SWITCHING 
• FULLY VARIABLE RECORDING BIAS FOR 
ACCURATE MATCHING OF ALL TAPES 

KIT: £10-50 BU LT £14-25 BUILT:} 
+ £1.15 p&p +£1,15 p&p. 

The power amp kit is a module for high power applicat- 
ions — disco units, guitar amplifiers, public address 
systems and even high power domestic systems. The unit 
is protected against short circuiting of the load and is 
safe in an open circuit condition. A large safety margin 
exists by use of generously rated components, result, a 
high powered rugged unit. The PC board is back printed, 
etched and ready to drill for ease of construction and 
the aluminium chassis is preformed and ready to use. 
Supplied with all parts, circuit diagrams and instructions. 
ACCESSORIES: Suitable mains power supply kit with 
transformer. £7.50 plus £3.15 p&p. 
Suitable LS coupling electrolytic: £1.00 plus 25p p&p. 

HI-FI SPEAKERS 
AT BARGAIN 
PRICES 
I GOODMANS TWEETERS 

8 ohm soft dome radiator tweet- 
er 133/i"sq.} for use in up to 40W 
systems; with 2 element crossover 
£3.50 each (p&p £i) or £5.95 pair (p&p £2). 

P.E. STEREO TUNER KIT 
^^This easy to build 3 band stereo AM/FM tuner kit is de- ■ signed in conjunction with Practical Electronics (July 81 
I issue). For ease of construction and alignment it incorp- ■ orates three Mullard modules and an l.C. IF. System. 
I FEATURES: VHF, MW, LW Bands, interstation muting 
I and AFC on VHF. Tuning meter. Two back printed 
I PCB's. Ready made chassis and scale. Aerial: AM - ferrite 

rod, FM • 75 or 300 ohms. Stabalised power supply with 'C core mains transformer. All components supp- 
lied are to P.E. strict specification. Front scale size: lO'/a" 
x 2Vi" approx. Complete with diagram and instructions. 

Self assembly simulated wood 
cabinet slaeve to suit tuner only. 
Finish size: 111A"x8Vx3V. 

Plus £2.50 p&p. £3.50 Plus £1.50 p&p. 
£17-95 

TVSOUND 
Itunerkit 

£11-45 ■ e # 

+ £1.50 p&p. 
As featured in E.T.I. December '81 issue. Kit of parts 
including PCB, UHF tuner and selector switch with all 
components excluding case. 
► Transformer £1.50 + £1.50 p&p (p&p free on trans- 
former if ordered with kit). * Ready built LP1183 Mod- 
ule for simulated stereo operation. £1.95 + 75p p&p. 

ALL MAIL TO: 
21E HIGH STREET, ACTON. W3 6NG. 
Note; Goods despatched to UK postal addresses 
only. For further information send for instruct- 
ions 20p plus stamped addressed envelope. All 
items subject to availablity. Prices correct at 
31/1/82 and subject to change without notice. 
Please allow 7 working days from receipt of 
order for despatch. 
ALL PRICES INCLUDE VAT AT 15%. 

SPECIFICATIONS; 
Max. output power (RMS); 125W. 
Operating voltage (DC): 50 - 80 max. 
Loads: 4-16 ohms. 
Frequency response measured @ 100 watts: 25H2 - 20KHz. 
Sensitivity for 100 watts: 400m V @47K. 
Typical T.H.D. @ 50 watts, 4 ohms: 0.1%. 
Dimensions: 205 x 90 and 190 x 36 mm. 

35 WATT MICRO 2-WAy SPEAKER SYSTEM 
Unit comprises one 50w (4"app.) Audax 
soft dome tweeter HD100. And one 
5" Audax bass/midrange 35w 
driver HIFIIJSM. 
Complete with 2 
element crossover. 
Total impedance 
of system 4 ohms. 

£7.95 
PER SET + £2.70 p&p. 

SPECIAL OFFER! TUNER KIT PLUS: 
• Matching l.C. 10 watt per channel Power amp kit. • 
Mullard LP1183 built pre-amp, suitable for ceramic pick- 
up and aux. inputs . • Matching power supply kit with 
transformer. • Matching set of 4 slider £21.95 
controls for bass, treble and volumes. + £3.80 P&P. 

£39-95 
to 

+ £3.70 p&p. 
50 WATT Six individually mixed inputs for two pick ups 
(Cer. or mag.), two moving coil microphones and two 
auxiliary for tape, tuner, organs, etc. Eight slider controls 
— six for level and two for master bass and treble, four 
extra treble controls for mic. and aux inputs. Size: 13 Vx 
6V&"x3%"app. Power output 50 watts R.M.S.(continuous) 
for use with 4 to 8 ohm speakers. Attractive black vinyl 

i case with matching fascia and knobs. Ready to use. 

ALL CALLERS TO: 323 Edgware Rd, 
London W2. Telephone: 01-723 8432. 
Open 9.30 - 5.30pm. Closed all day Thursday. 
RTVC Limited reserve the right to update their 
products without notice. 
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MICRO 
19 

North Devon 
Telephone: 

l 

TIMES 
Mill St., Bideford, 

EX39 2JR, 
Bideford (023 

, 

England 
72)79798 

21MEMORIES14300es. E1.20 
2114450ns. 95p 
TC5514P 450ns 

£3.50 4k CMOS RAM Ilk . 41interlocked 
4116150ns. £1.25 
4116200ns £1.00 
HM6116-3 £7.95 
(2k x SI 

VEROBLOCBE SOLDERLESS 
R ADBOARD 

360 reliable contacts. Will accomodate any size IC. Can be 
one with another £3.85 each 

VERO 
51W Prototyping Boards: 
Microboard Pattern 06-2175L £17.95 
Square Pad. Universal Pattern £17.95 
Prototyping Board for Apple ITT 2020 £9.15 
Other Vero Products available on request. 

16809 SINGLE BOARD 
COMPUTER KIT 
IEEE S-100 STANDARD 
Complete Kit £175 
15% VAT + £2.00 P&P. 
Please allow 21 days delivery 
BARE BOARD £48.00 
Uses 6809, 6850, 6821 
ADSMON 127161 £28.00 VAT No. 321 1198 01 LINEAR ICs EPROMS NE555 16p Data available on 6809SBC. 

NE556 45p 2708450ns. £2.30 Stamped addressed envelope please. 
74LS TTL RC4136 55p 2716450ns. £2.45 

CMOS 
4001 
4002 
4006 
4007 

13p 
13p 
65P 
16p 

74LS00 14p 
741..501 14p 
74LS02 13p 
74LS03 13p 
74LSO4 14p 

LM301AN 25p 
LM311P 6op 
LM318 £1.45 
LM324N 40p6502 
LM339N 40P 

2732 Intel type ß.B5 

CPU's 
£4.95 

6504 

SUPER STEREO 
DRUM KIT i E E 5I lI. 9E %S-100 
* 6 Rhythms, each with 3 sub -rhythm options. 

KLUGE CARD 
Simplify your project with a prototype Breadboard 

4008 60p 741,508 13p LM348N 64P 
£6.20 

6802 re 5lnshumen[s Snare, Hi -Hat, Tom -Tom, Cymbal, with extras! 
4011 14p 74LS10 13p LM35SP 60P £5.70 

6809 Bass Drum. BARE BOARD £33.00 
4012 18p 74LS14 48p LM380 65p 

£15.00 
8080A * Board 4" x 5"' Packed with components. ` with MANUAL 

4013 33p 74LS20 13p LM3302 85p £3.50 
8085A £5.50 * Kit includes rhythm selection switch and tempo control. Please allow 21 days delivery. 

4014 60p 74LS26 18p LM3900N 44p Price: Kit £23.95 
4015 60p 741530 14p LM3914 £2.00 f4.00' 

ZOOA £4.00 I 
Assembled &Tested (excl. case) £30.00 

4016 
4017 

28p 
50P 

74LS32 14p 
74LS38 14p 

LM3915 £2.00 
LM13600 £1.20 S-100 PROM BLASTER SUPPORT 

DEVICES I LOW NOISE EQUALIZER 4018 
4019 

58P 
36P 

74LS42 39p 
74LS47 40p 

LM1871 £1.90 
LM1872 £1.90 

PROGRAMMES MOST FAMILIES OFEPROMSI 
Accepts 1K/2K/4K or 8K Eproms. 

4020 60p 74LS73 21p SN76477N 1.69 MODULE KIT * O i on. Extended Device pt 
4023 18p 74LS74 18p UA709 28p 6520 £310 I 

* 
Ehamem Slaves Option. 

4024 38p 74LS75 '29p UA733 68p 6522 £5.00 Board size 1.3" x 1.1" A Programming characteristics Software Convolled! 
4025 16p 74LS86 34p UA741 14p 6532 £7.70 Treble and Bass. .I. 15dB at 10k Hz and 50Hz. * Accepts Singe or 3 Supply Parts. 
4026 £1.28 ',74LS90 35p ÚA747 68p 6810 £1.35 

p1 £4.95 for Kit. * Device Address Switch Selectable. 
4027 32p' 74LS93 35p ÚA748 26p £1.70rice 

668845 
Assembled and Tested £8.00 * Om Board Wart States. 

4028 60P 74LS107 40p TL074CN E1.00 £10.50 Put your frequentlyused routines into EPROM! 
4029 40p 74L51í2 TL081CP 6850 £1.70 

BARE BOARD £49.00 
4031 475 

50p 
74L5125 29p 

55p 
TLo84CN 55p 6852 £2.45 

PROMWRITER £40.00 
4041 £1.75 74L0132 TL490 910 

8212 £1.50 
i KIT £175.00 

4040 55P 
%8p 

74LS132 39p £1.10 8216 £1.50 ANTEX SOLDERING incl. All Parts, Sockets £r Promwbter. 
4042 
4044 
4046 

55P 

70 
70p 

P 

74LS151 39p0 

74LS151 40p 
74LS155 40p 

59p MC14884 
MC1489 590 
8T26 £1.30 

8228 £3.80 
8255 £3.60 
Z8OCTC £4.00 

LOW PROFILE 
DIL SOCKETS 

8 pin 8p 

IRONS 
Model CX 17W E4.80 

Delivery days. P&P es plus VAT. 
PROMWRtTER provides complete software to Program 
most families of Eprom. 

4047 75p 74LS161 35p 8795 £1.30 Z8OPIO £4.00 
14 pin 10p Kit SK115W £6.50 2 Versions available. 

4046 741,5161 42, 8795 £1.30 Z8OACTC 
16 pin 11p incl. Base, stand, solder. Promwriter 1. in 2716 runs under Adsmon with our 

4049 27 P 741,5163 42 P 

£4.50 
Z80AP10 £4.50 

18 pin 15p Kit 0K317W £6.50 6809 S.B.C. 
68090 4050 

4051 
4052 

28p 
68 P' 850 

74LS164 48p 
74LS173 70p 
741,5174 67p 

TI Ls 
TIL32 45 

P 
TIL209 red 10p 

Z8ODMA £11.50 
Z8OADMA £14.00 
Z80510'0 E73.50 

22 in 20p 
p 

24 pin 22p 
28 pin 26p 

Kit SK425W f6.50 
MLX Repair Kit £5.30 
Spare Bits (each) ó0p) 

11111 

ter 2. on diskette, 
- running CP/m. 

Please specify which you 

suitable for 8080/Z80 type sys[en 

require. 
4056 £1.50 74LS175 59p TIL212 yell 16p Z8OAS10/0 £14.50 40pin 29p 

- 

4060 868 74LS221 60p TIL216 red 18p 1.80S10/1 £13.50 

4063 £1.08 741,5244 Bop TIL220 red 12p Z8OAS10/ 1 £14.50 KITS FOR 
4066 3811 74LS245 £1.20 TIL224 yell 189 

080510 
80ñá i2 £13.50 

50 'BEGINNERS 4068 
4069 
4070 

18p 
17P2Op 

20p 

74LS251 40p 
741,5257 590 
74LS261 E1.90 

TIL228 red 20p 
TIL232 gin 
TIL311 £5.25 

Electronic Wheel of Fortune£5.00 
is Fly Repeller £4.50 - ORDERING INFORMATION INTERSIL ICL76600 

4071 18p 741,5366 38p TIL312/3 £1.00 Voltage converter ge 
C2.25 

VOLTAGE 
REGULATORS 

Light Activated Switch £3.75 Please add 50p PUP plus 
EXPORT ORDERS WELCOME. 

15% VAT to all orders. 

4075 
4077 

20p. 
22P 

74LS373 78p 
1 74LS374 78p 

TIL321/A £1.15 
TIL330A £1.15 

applicable. 
AY.3-8910 £5.95 1A Add 15% P&P. VAT not 

4078 24p 7805 5V 39p FLOPPY DISC Excellent delivery service. 

- 

741,5393 
Z80 COMBO GI SOUND COMPUTER 4081 

4093 
18p 
40p 

7812 12V 39p 
7905 5V 39p CONTROLLERS masses 

CHIP 
CHIP gA,ClA1CARp 

4503 
4510 
4511 
4518 

809 
85P 

THYRISTORS 
C106D 28p MK38862'/ meg 

(15.50 

Data fl. 
I (Large SAE please í5' 6p) 

791212V 55p 
100mA 

FD1771B-01 £17.95 
FD1791-2 £32.00 

£11.70 

WD2143-01 £5.00 

('; rysp 

50 P SN76477N £1.69 
SOUND EFFECTS 

78L05 5V 29pWD1691D 
78L12 12V 29p 

4520 70P ELECTROWARE 
GENERATOR 79M05 5V 60p FD1791-2, WD1691D, WD2143-01 ACCESS/BARCLAYCARD orders welcome. 

4560 £1.70 We are distributorsfor all Electroware Products. 
Data 75p. 79M12 12V 60P Sold as complete package £48.00 Schools, Univ., Official orders welcome. 

4572 30p Tools, Kits, Boardsarilsetc. 
available 

SAE 28 Y,p) 723 31p Data available £3.00 plus Sop P&P. All items Brand New. Full Spec. 
Catalogue available. Please send 30p pBp. (Large please 

METAL CABINETS 
These are beautifully manulactured cabinets with an aluminium Des 
and 18 gene re They cabinets 

*nth 
rlesl(te base 

the wife.). louvred for ventiation end finished in an attractive two tone 
finish. They make for 

RECA 3 -QUIP 
G 

19 RACK MOUNTING CASE 
* Top. bottom and rear never removebte 
heavy image - 3eon eluminwn, * 

le 

for senses * Pales hse heavy duty grey paint finish * Front panel is 

Strong. ear d. conetruchtm tMougSe. t included * Heavy gauge 
and hem b mounting positions to choose h * Front panel is of ',rustled 

A Li 70 £ 2 

B 5 2.55 £ 3 0 

C £3.04 £3 0I 
ID £4.08 i O1r1.'eß 

8 - 1e21dr 64In1 834wlmm 

b- 15 a 61(h) 103(w)mm gá1 

c - lSO(d) 76(h) Ildtwte,,n 

control units and 

. 
¡- '+ ' kffF4:,' .. 

}'1.y(' 

` ek 4'4..4 'C 

, .9. 
= f .v . sal 

ÿ l 

excellent cabinets power supplies. remote. 
many more protects. 

-91` J.; ='' - - r, ,, , V - c : ' :i.r . ... { -r^ '' l 

f 

idune. mounting pine pee-dnged 
Nnr inlee, lnieh anh.np.d with heavily chromed handle. * 

Front Panel 480 x 150 mm 

Rear Case 

425x250x140mm 

X19.50 
TOP 

QUALITY Or Free Standing 
This.. a professional rack mounting cabinet that will allow you to get your eourpment on the bench. Rack mounting 

prevfdeatecunty for yourequipment and easyeccessfor maintenance This Precision rack mount,egcabinet has all of 

the features you would aspect from s professional unit. 

d - 194(d) 70(h) a 160(w)mm REII ' 1 -QUIP 
O 

1 

1 

POW ERSINK 18m 5Ú; V Bridge Rectifier)erce- 16.4 e -I 1500) x 90(h) x h impac styrene 

b- 186 x 113(h) x 60(w)mm 

igh 

ZBOX 
natural alumiNum lid 

C - 130(d) x 68(h) x 41(w)mm \ 
d -. 

1 1 1! a [ 1 J. e777..üi SLIDE SWITCHES 
- -..- C 

. 
1P2T .0.10 
2P2T 0.12 
2P3T 0.19 

4P4T PCB 0.45 
6P3T ALI KNOB 0.45 
1 P2T Mom 0.20 

63(d) x 54(h) x 28(w)mm - 
s r i sli eli'i A -1,rJ5 

IIIII'I C-// B - c20 '.t 
C - j1.1 C 

n 
D er O Q0ß0 

Available 

242.T. 

4P2T PCB 0.28 ROçKER óamp 
drilled to .cc.pt two power Pan- 

senors M rope types in<,ading TO -3. TD., 26. TO - 

220. 104513. Si. Tani x 1021w1 x 2s(dfmm Therms 

resistance mounting surface to emDient -11C/Wett 
(2.011/serairvelocay).Mounfngsudace temperatureON/ON 
rise above ambient 60'C @ 30W heat dissipation 

4P3T 0.35 
0.12 
0.26 

6P3T st 0.42. 

OV AC 
ON/OFF 0.24 

0.26 

EXPORTS &TRADE_ 
ENQUIRIES ARE 
WELCOME 

3amp TOGGLE mini 

25OVAC ON/NONE/ON 0.85 

NLWCATALOOUE 
FREE ! 

A AT at s rate -r 
Order value under £5'00 

I 
Add 50p. PondPkg TELEXoo 9590{ ATLX..G 

Q 

250VAC ON/OFF/ON 0.88 

Relay SPECIAL OFFER DIODE SEIKO 3OwSoldering Iron £2.95 
ftl 

' 

4P 27 Relay+Base S295 
(COIL) 

Two for £5.00 
12 VOC 

Contact details, + " - 

185 OHM 5amp at 28VDC/115VAC 

1N4148 -2p 
1N4001 -3p 
1N4002-311ep 

RELAY -A -QUIP PRODUCTS 
Moat Lodge,Stock Stock Chase 9 , , ale 1N4003- 414 

-5P 
Maldon,Essex.U.K.CM9 7AA. 
Tel I 24 1N4004 0621-57242 & 58686 hour) 
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MICRO TIMES 
19 Mill St., Bideford, 

North Devon EX39 2JR, England 
Telephone: Bideford (023 72) 79798 

VAT No. 321 1198 01 

CMOS 4001 4002 4006 4007 4008 4011 4012 4013 4014 4015 4016 4017 4018 4019 4020 4023 4024 4025 4026 4027 4028 

4040 4042 4044 4046 4047 4048 4049 4050 4051 4052 4056 4060 4063 4066 

4070 4071 4075 4077 4078 4081 4093 4503 4510 4511 4518 4520 4560 4572 

13p 13p 65p 16p 60 p 14p 18p 33p 60p 60p 28p 50 p 58p 36p 60p 18p 38p 16p £1.28 32p 60p 70p 48p £1.75 58p 55p 64p 70p 75p 44p 27p 28p 68p 68p £1.50 86p £1.08 36p 18p 17p 20p 18p 20p 22 p 24p 18p 40p 60p 65p 50p 60p 70p £1.70 30p 

74LSTTL 
74LSOO 74LS01 74LS02 74LS03 74LS04 74LS08 74LS10 74LS14 74LS20 74LS26 74IS30 74LS32 74LS38 74LS42 74LS47 74LS73 74LS74 74LS75 74LS86 741S90 74LS93 74LS107 74LS112 74LS123 74LS125 74LS132 74LS138 74LS151 74LS155 74LS157 74LS161 74LS163 74LS164 74IS173 74LS174 74LS175 74LS221 74LS244 74LS245 74LS251 74LS257 74LS261 74LS366 74LS373 74LS374 74LS393 

14p 14p 13p I3p 14p 13p 13p 48 p 13p 18p 14p 14p 14p 39p 40 p 21 p 18p 29p 34p 35p 35p 40p 39p 50 p 29p 48p 39p 40p 40 p 35p 42p 42p 48p 70p 67p 59p 60p 80p £1-20 40 p 50p £1 90 38p 78p 78p 58p 

THYRISTORS C106D 28p 

LINEAR 
NE555 NE556 RC4136 LM301AN LM311P LM318 LM324N LM339N LM348N LM358P LM380 LM3302 LM3900N LM3914 LM3915 LM13600 LM1871 LM1872 SN76477N UA709 UA733 UA741 UA747 UA748 TL074CN TL081CP TL082CP TL084CN TL490 MC1488 MCI 489 8T26 8T28 8T95 

IC's 16p 45p 65p 25p 60 p £1 45 40 p 40 p 64p 60p 65p 85p 44p £2.00 £2.00 £1.20 £1 90 £1.90 £1.69 28p 68p 14p 58p 26p £1.00 38p 55p 95p £1 10 59p 59p £1 30 £1 30 £1.30 
TILs TIL32 TIL209 red TIL212 yell TIL216 red TIL220 red TIL224 yell TIL228 red TIL232 grn TIL311 TIL312/3 TIL321/A TIL330A 

45p lOp 16p 18p 12p 18p 20p 18p £5 25 £1.00 £1.15 £1.15 
Z80 COMBO 
CHIP MK3886 2'/. meg £15,50 

ELECTROWARE 
We are distributors for all Electroware Products. Tools, Kits, Boards etc. Catalogue available. Please send 30p p&p. 

MEMORIES 2114 300ns. £1.20 2114 450ns. 95p TC5514P 450ns £3 50 4k CMOS RAM (IK x 4) 4116 ISOns. £1 25 
4116 200ns £1.00 
HM6116-3 £7 95 
(2k x 8) 
EPROMS 
2708 450ns. £2 30 2716 450ns. 2732 Intel type £3 85 
CPU's 6502 £4 95 6504 £6.20 6802 £5.70 6809 £15 00 8080A £3.50 8085A £5.50 ! Z80 £4.00 ; Z80A £4 80 ' 
SUPPORT 
DEVICES 
6520 £3 10 6522 £5.00 6532 £7.70 6810 £1.35 6821 £1.70 6845 £10 50 6850 £1.70 6852 £2 45 8212 8216 £1 50 8228 £3 80 8255 £3 60 Z80CTC £4.00 Z80PIO £4.00 Z80ACTC £4.00 Z80AP10 £4 50 Z80DMA £11 50 Z80ADMA £14.00 Z80S10/0 £13.50 280AS 10/0 £14 50 Z80S10/1 £13.50 Z8OAS10/1 £14 50 Z80S10/2 £13 50 Z80AS10/2 
INTERSIL ICL76600 Vultage Cod.verter £2 25 
AY-3-8910 £5.95 Gl SOUND COMPUTER CHIP ! Data £1. (Large SAE please 15'/2pi 
SN76477N £1.69 SOUND EFFECTS GENERATOR Data available 75p (Large SAE ptease 28 2pl 

VEROBLOC SOLDERLESS 
BREADBOARD 360 reliable contacts. Will accomodate any size IC. Can be full interlocked one with another £3.85 each VERO SI00 Prototyping Boards: Microboard Pattern 06 2175L £17.95 Square Pad. Universal Pattern £17,95 Prototyping Board for Apple ITT 2020 £9.16 Other Vero Products available on request 

A. U 

***^'« 
SUPER STEREO 
DRUM KIT ********* 6 Rhythms, each with 3 sub-rhythm options 5 Instruments: Snare. Hi-Hat, Tom-Tom. Cymbal. Bass Dium. Board 4" < 5" Packed with components. Kit includes rhythm selection switch and tempo control 

£30.00 

LOW NOISE EQUALIZER 
MODULE KIT 
Board size 1.3" * 1-1" Treble and Bass, t- l5dB at lOkHzand 50Hz. 
Price; £4.95 for Kit. Assembled and Tested £8.00 

LOW PROFILE 
OIL SOCKETS 
8 pin 14pin 16 pin 18 pin 22 pin 24 pin 28 pin 40 pin 

10p Hp 15p 20 p 22p 26p 29p 

VOLTAGE 
REGULATORS 1A 7805 5V 7812 12V 7905 5V 791212V 100mA 78105 5V 78L12 12V 79M05 5V 79M12 12V 723 

ANTEX SOLDERING 
IRONS 
Model CX 17W Kit SKI 15W incl. Base, stand, solder. Kit SK3 17W Kit SK4 2SW MLX Repair Kit Spare Bits (each) 

£6.50 
£6.50 £6.50 £5.30 60p 

KITS FOR 
BEGINNERS Electronic Wheel of Fortune£5.00 Ultronic Fly Repeller £4.50 Light Activated Switch £3.75 

FLOPPY DISC 
CONTROLLERS 
FD1771B-01 FD1791-2 WD1691D WD2143-01 

€17,95 £32.00 £11.70 £5.00 

6809 SINGLE BOARD 
COMPUTER KIT 
IEEE S-100 STANDARD Complete Kit £175 15% VAT + £2.00 P&P. Please allow 21 days delivery BARE BOARD £48.00 Uses 6809, 6850. 6821 ADSMON (2716) £28.00 
Data available on 6809SBC. Stamped addressed envelope please* 

FD1791-2, WD 16910. WD2143-01 Sold as complete package £48.00 Data available £3 00 plus 50p P&P 

S-100 KLUGE CARD 
Simplify your project with a prototype Breadboard with extras! 
BARE BOARD £33 00 with MANUAL Please allow 21 days delivery. 

S-100 PROM BLASTER 
PROGRAMMES MOST FAMILIES OF EPROMS! 
* Accepts 1K/2K/4K orSK Eproms. * Extended Device Option. * Phantom Slave Option. * All Programming characteristics Software Controlled' * Accepts Single or 3 Supply Parts. * Device Address Switch Selectable * On-Board Wait States Put your frequently used routines into EPROMl BARE BOARD £49.00 PROMWRITER £40.00 KIT £175.00 incl. All Paris, Sockets & Promwrlter Deliveiy 21 days. P&P £2.00 plus VAT. PROMWRITER provides complete software to Program most families of Eprom. 2 Versions available Promwrtter 1. in 2716 runs under Adsmon with our 
Prom writer 2. on diskette, suitable for 8080/Z80 type systen running CP'm. Please specify which you require; 

ORDERING INFORMATION Ptease add 60p P&P plus 15% VAT m all orders. EXPORT ORDERS WELCOME. Add 15% P&P. VAT not applicable. Excellent delivery service. 

AC CESS/BAR CLAY CARD orders welcome. Schools. Univ., Official orders welcome. All items Brand New. Full Spec 

4r Top. bottom and rmm eovor romovabt* lor •ccan * Plows havo haavy duty 9'** P4'"1 tinkh * from uanol i* hoavy «*U9« - 3mm alumiruum * Strong, acfrwad. conitruction throughout - acraw* tncludad * Haawy gauga chaaaia mounting plata is pra-dnHad and Kaa four mounting poaitions to chooia from P- Front panali* of brushad ^umMum Pniah anhanead with haavity chromad handlaa^# 
front Pwwl 4801150mm 
Roar Case 

425 > 250>140fniTi 

RELAY-A-QU|P 19 RACK MOUNTING CASE 

Xis-i 

TOP 
QUALITY f Or Fi -ie Standing 

Thiata a profaaaional rack mounting cabmat that will allow you to get your aautpment oft tha bench. Rack mount provide i aacutity for your aqu.pmant and eaayaccaas for maintenance This Pracision rack mounting cabinet has ail of tha faaturaa you wouM aapact from a profaaaional umt- 

METAL CABINETS 
These are baautilully manufactured cabmata with an aluminium basa and 18 gauge steel rovers. They coma (mad with rubber faal (to plaaaa the wife'), louvred lor ventilation and (miahed in an attractive two tona fmiah. Jhey make eicalleni cabmeta for powar supplies, remote 
control units and many more projects. 

A £1-70 
B £2-55 
C £3-04 
13 tn *

 
6

 
00

 

a - 102(d)-x 
b - 150(d| x 
c - 180(d) x 
d - 184(d) x 

£*12 
£3X0 rii 
£3X0 

■M 

reLay-a QUjP 

a ISOtd) k 90(h) x 60(w|mm 
b - U ..j) x 113(h) x 60(»i|mm 
c " 130(d) x 08(h) x «1(»»)mm 
d ~ 83|d) x 54(h) x 20(w)mm 

A - £1-55 
B - £205 

£1-10 c - 
D- £060 

MET 
MtWCATALdQUK 

Relay 
4P2T 

ICOILI 
12 VOC 

Nhigh tmpac atyrene 
Z-BOX 

natural alum 

POWERSINK 

£1- 

^Bridge Rectifier| wefoos — i6-5p 

Avsiiabta 
drilled to accept two powar iran- 

sistors of moal types including TO-3, TO-1 26. TO- 
220 TO-88 Size 75(1) a 102(w| * 25(d)mm Thermal resiatance mounting sudtca to ambient — 1 *C/Watt 
(2.Oft/sec air velocity) Mounting surlace temparature 
rise above amb.ent 60*C ® 30W haat dissipation 

I ADD VAT at std rate % 
_ I Order value under £5 00 
I Add SO P« P ond Pkg 

EXPORTS S. TRADE 
ENQUIRIES ARE 
WELCOME. 

TELE 
SPECIAL OFFER 

Relay+Base i!s-S5 
Two for iLS-OO 

Contact details: 

185 OHM Samp at 28VDC/115VAC 

hu 
985801 ^OTLX-C 

DIODI 
1N4148 —2p 
1N4001—3p 
1N4002 — 31fcp 
1N4003 —4ifcp 
1N4004—5p 

SLIDE SWITCHES 
1P2T £o.10 
2P2T 0.12 
2P3T 0.19 
4P2T PCB 0.28 
4P3T •• 0 35 
2P2T * 0.12 
1P4T ■■ 0.26 
6P3T •• 0.42 

4P4T PCB 0.45 
6P3T ALI knob 0.45 
1P2T Mom 0.2C 
ROCKER 6amp 

250VAC 
ON/OFF 0.24 
ON/ON 0.26 

3amp TOGGLE mini 

250VAC ON/NONE/ON 0.85 

250VAC ON/OFF/ON 0.88 

SEIKD SOwSoldering Iron £s-S5 

RELAY-A-QUIP PRODUCTS 
Moat Lodge^tock Chase, 
Maldo^Essex.U.K.CMS '7AA. 
Tel 0621-57242 & 58686 (24hour) 
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THE 
POWERFET 
AMPLIFIER 

PFA 80 
(100W plus 
into 8!11 
Powertets 

So far 29 semiconductor manufacturers have invested in this new technology Clearly oeweirMls 
are something special 

Their enormous power gains eliminate conventional drive circuitry re power amps pennnnng 
delightfully simple designs Their freedom from secondary breakdown dint lhinr !coder, y to 

shutdown when thermally overstressed. result in inherently stable and de-strurhun I:,.. 
stages. not needing protection circuitry And perhaps best of all, their lack eif charge stii,.iiiii iii. ifi' 
them fast and responsive. producing amplifiers of wide bandwidth and low drsturtrn ,v,' - r. . 

frequencies 

Power Suppl 
Components available 

Elegant Simplicity 
Advances in high technology st usild make life n,n,pl,'i A 

cluttered power amplifier board may well perform srn, n.t 
hut its busy elaboration is an ineficeirion that its design ii, 

pushing the lima ºI its component technology 
There are now many first (:lass bipolar power amps lire if,. 

market All of them are tompler and consequently expensive 
Any addrhonal rrnprnvements in the areas where they ari 
weak ley H F dismr tmmcano my bei.btamrd with vettort hi, 
complexity and cost 

Only a new tecfrhotrrgy can provide the seer of gonietici, 
Jumpcomponent performance o airy Ci redone :, 

clutter on the board, reduce the cºsl and make the highest h 

once more affordable 

PFA 120 
(150W plus 
into 1302. 

300W INTO 421 

The PFA is perhaps the perfect realrsahon of the classic powerfel amp design tine septette OCR 

allows the use of either one Of twit pairs of output devices, providing easy expandability for these 
starting with the smaller system (Tile extra cutput pair of the PFA 120 rcxulrs in lower ililiir hire 
and improved efficiency. particularly into low rmpedance loads) 

The components used In the PFA have been chosen with extreme carte the lowest noise. uip.d 
devices and lowest distortion gain Stage devices were selected tega,dless of cost 140V power lei 
were chosen against the more usual 120V to give improved safety margins 

Specification 
Bundwini 
Outwit Power 

R M S Iritri 80! 
rHn 

12OHt TOKHII 
(l< ,rt r,rrert 

output) 
SNR 
Slew Rate 
Cam 
Rm 
V, m,,x 

Cost 
Mold) 
(kit/ 

PFA80 IPFA120 
10hz ,100KHzidB 
BDW (Vs = 2 SOVI 112OW (Vs = 3 55V) 

<n0o8 0 00 
o 0o4 rvp , 002 

1 20itli 
>211V µS 
072 
30K 
± 70V 

Power Amp PAN 1397 
A high quality 20W power amp board based on the HA 1397 Easily innd,tmrt for bringe,npet atin 

providing hegft powers from low supply voltages 
Specification 
Output power RMS 

IRO 
SNR 
Pend 
Cost (Still 

20W into SOL . 22V 
70W imo 41L :it ' 19V 
007",, al 1K Fix IVY to 12W 
90dß 
1O0r,V imo 50K 
E5. BO IP.&P,40p1 

PSU 101 Power Supply Board for 1 or 2 PAN 
1397s. Provides í22V at 3A AND + 27V with 
2 second run-up (for anti -thump circuit on 
PAN 1397). (Built) E3.95. P/P 75p 

Moms newsier..tei for ,,nave 17 I) 1 7 fOVA F'1 ds (P. &P, E1) 

Pre -amp PAN 20 
The design is unique Equalisation is applied 

after a flat gain stage, resulting in one of the 
best noise performances available. Superb 
overload figures are ensured by a front end 
incorporating a special gain attenuator con- 
trol (volume control to youl) The inputs are 
uncommitted and can be used with any 
combination of signal sources in the imV to 
1OV range. RIAA equalisation is provided for 
wag PUs and space on the board is available 
for different equalisations. 

SAecdmation Ft 
THO 

rated o I: 
SNR 

V. 
Corypot 
Cost 

less 
i hn,lt h, inl 

20Hz-30KHz ± 1dB 
0.003% typ, 

85 dB (ref. 5mV MAN 
105dB (ref, 100mV flat) 
ª 20V 
1V (clips et + 20481 

,t6.752 needed for stereo 

IP. & P. 40p( 

THE POWERFET SPECIALISTS 

pantechnic 
(incorporating J.W. Rimmer) 

Mail order only to. 

Dept ETI'5, 148 Quarry Street, Liverpool L25 6HQ. 
Telephone: 051-428 8485 

Technical enquiries 
367 Green I. unes, London N41DV. Tel' 01 800 6667 

CAMBRIDGE LEARNING 
SELF -INSTRUCTION COURSES 

A PRACTICAL DIGITAL 
ELECTRONIC KIT FOR 
* LESS THAN £20 * 

SUITABLE FOR 
SUPERKIT BEGINNERS 

NO SOLDERING! 

Learn the wonders of digital 
electronics and see how quickly 

DigitalElectrosicIlit you are designing your own 

suitable for beginners circuits. The kit contains: 
seven LS TTL integrated circuits, 
breadboard, LEDs, and all the 

DIL switches, resistors, capacitors, and other components to 
build interesting digital circuits; plus a very clear and 
thoroughly tested instruction manual (also available sepa- 
rately). All this comes in a pocket size plastic wallet for 
only £19-90p inc VAT and p&p. This course is for true 
beginners: 

needs no soldering iron. 
- asks plenty of questions, but never leaves you stuck and 

helpless. 
teaches you about fault-finding, improvisation, and 
subsystem checking. 
the only extra you need is a 44V battery (Ever Ready 
1289, or similar), or a stabilised 5V power supply. 

Using the same breadboard you may construct literally 
millions of different circuits. 
This course teaches boolean logic, gating, R -S and J -K 
flipflops, shift registers, ripple counters, and half -adders. 
Look out for our supplementary kits which will demonstrate 
advanced arithmetic circuits, opto -electronics, 7 -segment 
displays etc. 
It is supported by our theory course 
DIGITAL COMPUTER LOGIC AND ELECTRONICS £$ £6.00 
for beginners, and our latest, more advanced text, 
DIGITAL DESIGN £7.00 

Please send for full details (see coupon below). 

GUARANTEE No risk to you. If you are not completely 
satisfied, your money will he refunded upon return of the 
Item in good condition within 28 days of receipt. 

CAMBRIDGE LEARNING LIMITED, UNIT 15 RIVERMILL SITE, 
FREEPOST. ST IVES, CAMPS, PE17 4BR, ENGLAND. 
TELEPHONE: ST IVES 10480) 67446. VAT No 313026022 

All prices include worldwide postage (airmail is extra - 
please ask for prepayment invoice). Giro A/c No 2789159. 

Please allow 28 days for delivery in UK 

Please send me: 

SUPERKIT(S) @ £19.90 
Free details of your other self -instruction courses. 

I enclose a *cheque/PO payable to Cambridge Learning Ltd 
for E. (*delete where applicable) 
Please charge my: 

*Access / American Express / Barclaycard / Diners Club 
Eurocard / Visa / Mastercharge / Trustcard 

Expiry Date Credit Card No 

Signature 

Telephone orders from card holders accepted on 0480 67446 
Overseas customers (including Eire) should send a bank draft 
in sterling drawn on a London bank, or quote credit card 
number. 

Name 

Address 

Cambridge Learning Limited, Unit 15 Rivermill Site, FREEPOST, 
St Ives, Huntingdon, Cambs, PE17 4BR, England. (Registered 
in England No 1328762). 

THE 

POWERFET 

AMPLIFIER 

CAMBRIDGE LEARNING 

SELF-INSTRUCTION COURSES 

PFA 
1 00W plus 

into 81' 1 

nolt.gy: s'ti r tnMdl m.i 
Elegant Simplicity 

Advances m high tin cluttered power ampM> but ns busy elabufdhon is an indn.atton that Us pushmy the limit pi •(& cinnpunent iitchnulugy 
There are now nianv fnsi class bipolar power «»■ market All ol them are cample* and i uMsequenKv i Any additional irnprovemems in Uur areas wln;i> weak |e g HF disturiinni can imly be ".biainod with 

complexity and cost Only a new techholtujy i.an (irovidir tin; sort ut 
jump m component per for rna nee necessary tu t clutter on lite board, reduce die cost and rnakt: the 
once more affordable 

Powerfets So far 29 semiconductor manufactu are something special 
Their enormous power gams eluninale conventional dnvi 

delightfully simple designs Their freedom from secondary hreakdowt shutdown when thermally ovetslressed. result m inherently stable and O'.-stm 
stages, not needing protection circuitry And perhaps best of all, t'-eir lack of ch them fast and responsive, producing amplifiers of wide bandwidth and low dist 
frequencies 

mnijm A s.iEi.-ihlv ri.-figrv t*. 

i*(ii;nsivi they .ir 
ml lurthi 

s have investedir rmlogy CliMrly p 
i powei 

PFA 120 
(1 50W plus 

Power Suppl^^" ""Jl1 ,^,0 ®" 
Components available 300W INTO 411) 

The PFA is per traps (he perfect real isat tun of the classic power let amp design allows the use of either one or two pairs of output devices, providing easy expand starling with the smaller system (Tire extra Cutput pair of the PFA 1 20 results in and improved effic>ency. particularly >nio low impedance loads) 
The components used in the Pf A have been chosen with extrnme care The lov devices and lowest distort ion gam stage devices were selected regmdiess of cost 

were chosen against the more usual 120V to give improved safety margins 
Specification Biindwilh Output Pi.wi-r RMS into 8il THD (20H/ ?OKH/) (KH/ .it r.iteil uillplll) 

PFA80 | PFAt20 lOhz 'lOOKHzIdB SOW (Vs = ± 50V) 1120W iVs = : 
^ 0 00ft sfOOOh 
o 004 ivp ooo:1 fw- 

1 ?0dH >?0V pS X?? 30K ± 70V 
Cost (tnjiltj £17.46 (kit) £14.9S 

Power Amp PAN 1 397 
A high quality 20W power amp board based on the HA1 397 fca providing high powers from low supply voltages 

Specification ?0W mil. 8JI .it ■ 7?V >nw intn 411 .i 19V 0 0?",. al 1 KHy 1 W td 1 ?W 90dB 1 00mV inlu.bOK £5.80 (P. & P. 40p) 

P. & P. 75p 

■ RMS 

PSU 
101 

PAN 

PSU 101 Power Supply Board for 1 or 2 PAN 1397s. Provides ±22V at 3A AND + 27V with 2 second run-up (for anti-thump circuit on PAN 1397). (Built) £3.95. P/P 75p 
/ 0 Wv bOVA M 9S (P. & P. £1) 

Pre-amp PAN 20 The design is unique Equalisation is applied after a flat gain stage, resulting in one of the best noise performances available. Superb overload Hgures are ensured by a front end mcofporating a special gam attenuator con- trol (volume control to youl) The inputs are uncommitted and can be used with any combination o( signal sources in the ImV to 10V range. RIAA equalisation is provided for mag PUs and space on the board is available for different equalisations. 

S^eci ft W 20HZ.30KH2 ± IdB 0.003% typ, 
85 dB jref. 5mV RIAA) 105 dB (ref. 100mVflat) ± 20V IV (clips at + 20dB) 
£6.75 2 needed for stereo 
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Digital Electronic Kit 
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CAMBRIDGE LEARNING LIMITED, UNIT 15 RIVERM1LL SITE, 
KREEPOST. ST 1VES, CAMBS, PE17 ABR. ENGLAND. 
TELEPHONE; ST IVES ((U80) 67U6. VAT No 313026022 
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Please allow 28 days for delivery in UK 
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 Free details of your other self-instruction courses. 
I enclose a *cheque/P0 payable to Cambridge Learning Ltd 
for £  (*delete where applicable") 
Please charge my: 
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Eurocard / Visa / lV!astercharge / Trustcard 
Expiry Date.«.. Credit Card No       

Signature. 
Telephone orders from card holders accepted on 0^80 67446 
Overseas customers (including Eire) should send a bank draft 
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Name.... 
Address. 

Cambridge Learning Limited, Unit 15 Rivermill Site, FRHHPOST, 
St Ives, Huntingdon, Cambs, PE17 4BR, England. (Registered 
in England No 1328762). 
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ENGINEER'S GUIDE 
TO PRINTERS 

Whether you type LPRINT or OPEN 1, 4, not much is going to happen 
unless you've got a printer hanging off the back of the computer. 

Robert Traub helps you decide which one is right for you. 

printers vary greatly in their functions and features. There 
are a great number of types to choose from and the choice 
can be almost impossible. Some very basic points about 

printers may assist in the selection of a printer for personal use. 

The first point to cover is columns. What is a column? Some 

printers will print 132 columns, some only 40 columns and some 

just about everything in between and more. A column is the 
space occupied by a single character. Consider first printers 
with fixed pitch. Fixed pitch means that each character oc- 
cupies the same amount of space on the page. The common. 
fixed pitch is 10 characters per inch; this standard pitch would 
allow 85 columns across an 81/2 inch wide paper if no room is 

allowed for margins. 
If the page were allowed to have margins of approximately 

5/8 inch on each side, that would leave 7.2 inches. At 10 

characters per inch, that would give us 72 columns, and this is 

the standard print page for TTY type printers (and others). If the 
printer were to offer 132 columns, then the paper would have to 
be at least 10 characters per inch divided into 132 columns 
equals 13.2 inches wide. If margins were to be included it would 
bring the width of the paper to 151 inch. Therefore a common 
132 column page would be 15 % inches wide by11 inches deep. 

Some fixed pitch printers offer the ability to select the pitch 
at which the characters will be fixed. Some common values are 

12 characters per inch and 13.5 characters per inch. A bit of 
math would soon tell us that a printer with a fixed pitch of 13.5 

characters per inch could print up to 96 characters or columns 
on a standard page with margins, while a printer with a fixed 
pitch of 12 characters per inch could print 87 columns in the 
same space. The 13.5 character per inch printers compress the 

characters much closer together and may be a bit harder to read 
if they don't use a good quality print head. Some dot matrix 
printers offer a very compressed print of 132 columns in eight in- 

ches or 16.5 characters to the inch. 
Next we will look at printers that are not fixed pitch. A few 

printers offer the ability to allow a given amount of space on the 
line to each character. With this type of printer, less space 
would be allowed for the letter "i" than would be allowed for 
letters such as "m" or "w". Each letter is assigned a given 
amount of space on the line, as well as the distance between 
each letter. (With fixed pitch printers the amount of space allot- 
ted is the same for all characters.) This type of print is referred to 
as proportional spaced print. 

With this type of print you can develop excellent quality 
documents and avoid the common "river of white" that is found 
running through the body of text done with fixed pitch printers. 
Proportional spaced printers are the type required for profes- 
sional word processing systems; the quality of print is excellent, 
and the overall appearance of the documents produced on the 
system is outstanding. These types of printers are very expen- 
sive, and very elaborate software is required for their operation 
in order to exploit their full potential. 
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Before leaving this subject, there are a couple of terms that 
you may run across and not be sure of their meaning, these be- 

ing pica and elite. The term pica refers to typewriter type pro- 
viding 10 characters to the inch, while elite is typewriter type 
that provides 12 characters to the inch. 

Type Of Type 
The next thing to consider is the type of print. One common 

type is dot matrix print. This type of printer comes in many dot 
matrix forms; some may be 5 by 7, some 7 by 9, some 9 by 9, and 

some even greater. The dot matrix is comprised of a number of 
small wires or pins that are struck against a ribbon and the paper 
leaving a dot on the paper. The number of dots that the matrix 
has will determine the fullness of the character that it is 

reproducing. A 5 x 7 dot matrix is comprised of 35 small dot posi- 

tions arranged in such a manner as to have a total of five dots 
across (horizontal) and seven vertical rows of five dots each. 

This arrangement is the minimum number of dots required to 
produce a decent upper case letter set and numerals. The 

characters are not always well formed as can be seen by the "S" 
not being curled around at the top and bottom, and by such 

characters as the slash(/). The slash will have a small vertical line 
on both ends rather than being a single straight line. 

A 7 x 9 dot matrix is arranged in such a manner as to have 

seven dots across (horizontal) and nine vertical rows of seven 

dots each for a total of 63 dots. This type of matrix will produce 
much better letters, and give a more natural look to the overall 
print. As the number of dots in the matrix increases, the ability to 
reproduce characters increases and some very nice natural - 
looking print can be found with such printers. Of course, if 

graphics are being considered, the greater the matrix dot count, 
the better the quality of graphic representation. Better quality 
print will be produced by matrixes with greater numbers. 

The least expensive of the dot matrix printers will generally 
have a standard 5 by 7 matrix print head. This printer is satisfac- 

tory for general use, but is not intended for word processing as it 

does not have descenders. A descender is the tail of lower case 

characters such as 'p', 'q', 'j', 'y', etc. Note that the tail of these 

characters will extend below the base line on a normal type- 
writer quality' printer. On dot matrix printers this is not always 
available, and never on a 5 x 7 dot matrix. As the number of dots 

in the matrix increases, so does the price and overall general 

quality of the printer. The very elaborate dot matrix printers that 
are now available can rival almost any type of print, but are very 

expensive and therefore not generally appropriate for hobby 

applications. 
Printers that offer fully -formed characters such as found on 

typewriters are the best quality for word processing at a more 
reasonable cost. Fully formed characters are the type found in 

typewriters and are cast in metal or plastic. Some systems have 

the characters formed on a ball, some have them formed on a 

cylinder and others use a daisy wheel, to name but a few 

methods. 

The daisy wheel comes in different sizes with 88, 92 or 96 

characters per wheel and can be cast in either plastic or metal. 

Some of the cheaper printers, whether dot matrix or full formed 

character type, do not offer lower case characters; again, this 

may or may not be important to the user, although lower case is 

a must if word processing is being considered. Each printer must 

be studied in order to determine if it offers lower case 

characters, descenders and other features (graphics) that would 

be of interest to the user. 

Feed For Thought 
This brings us to the question of friction feed or tractor 

feed. In the case of friction feed, the paper is held in place by 

some small pinch rollers that press against the printer's platen. 

The paper is inserted between these pinch rollers and the platen. 

This is fine in most cases where each line is advanced one at a 

time by a carriage return -line feed combination, but if the lines 

were to be advanced by the inch with a sudden command, as is 

the case with the form feed character, the paper could 'slip' as 

the platen first starts its fast advance. To overcome this pro- 

blem, the tractor feed type of paper advance systems can be 

used. With this type of printer option, paper can be advanced 

rapidly with assurance that the print will start at the same line on 

each page or form. 
One other type of paper feed system is the pin feed; this 

system is used on TTY printers to ensure that forms such as 

telegraphs will always line up properly. Another feature offered 
by the tractor feed and pin feed systems is the assurance that 
the printed line is horizontal with respect to the top and bottom 
edge of the paper. With friction feed systems, the page can slip 

slightly one way or the other. 
As there are different systems that can be used to feed 

paper, the choice will depend on the type of work the printer 
will be required to do. If a lot of forms are going to be filled out, 
then of course a printer with the tractor feed option would be a 

good choice. If individual letters are the order of the day, then 

the standard friction feed type of paper advance will serve well. V 
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BAU Dy Stories 
Briefly we will take a look at the question of baud rates. The 

baud rate or just plain baud means number of code elements 
per second. If the ASCI I code were taken as a 10 unit code, then 
a baud rate of 1200 baud would transfer data at the rate of 1200 
elements per second divided by 10 units per character for 120 
characters per second. If the ASCII code were to be considered 
as an eight unit code, then 1200 baud would represent a rate of 
1200 elements per second divided by eight units per character 
for total of 150 characters per second. Many printers will accept 
data at a rather high baud rate, say 9600 baud; this is the rate at 
which they accept data into their buffers and not the rate at 
which they print. The printer may only be able to produce 150 
characters per second on paper; therefore, that printer's true 
baud rate is 1200 baud if an eight unit ASCII code is assumed. 
The baud rate then is the speed at which the data or information 
can be printed. 

There are many reasons why a faster speed is needed in 
some cases and not at all needed in other cases. Typical baud 
rates range from a slow 110 baud to a fast 9600 baud, but be sure 
to check if the baud rate is the rate that the printer will print 
characters or if it is the rate at which the host computer can send 
characters to its internal storage area (buffer). 

Drop Me A Line 
Some printers you hear about are called line printers; a line 

printer is a special type of printer that will not print each 
character as it is received, but rather will wait for the complete 
line and then print the entire line at once, a character at a time. 
The length of the line that it prints is determined by the sending 
of the RETURN character, as a return signifies the end of that 
line in text. Line printers require special handling by the host 
computer and provisions must be made for handshaking. Line 
printers have buffers to store the data in before it is printed and 
handshaking is simply the printer's method of telling the com- 
puter when to send more data to the buffer and when to stop 
sending data as it cannot handle any more ,it the moment. 
Printers are generally slower than the host computer, although 
there are some very fast printers not generally used by the 
hobbyist. 

One other thing that you might run across is the term bi- 
directional printer. What this means is that the print head will 
print a line from left to right across the paper, advance the line 
(line feed) and then print the next line from the right side back to 
the left. The bi-directional printer requires fewer mechanical 
parts and movements than single direction types and this is one 
reason for increased printer speeds. With the conventional type 
of printers, a carriage return is required in order to bring the print 
head back to the start of the next I ine. This takes time and com- 
puters have to send the printer a pad or till character in order to 
assure that the head has returned to the far left before it starts 
printing again. After many, many I ine feeds and carriage returns 
the amount of time wasted can be considerable. Therefore the 
bi-directional printer, which does not return the head every line, 
is capable of greater speeds (throughout). Because there are 
fewer mechanical parts to wear out, reliability is also increased 
in the long run. 

Summary 
At this point there are a few things to consider. If the printer 

is going to be used for listing BASIC or assembly programs, the 
dot matrix type of printer or the teletype printer may do the job 
very well. If a teletype printer is used, you will have upper case 
only, a slower 110 baud rate and require a 20 mA loop interface. 
Printers of the dot matrix type vary by a great amount and will 
require either a parallel or RS232 serial interface. 
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The lower priced 5 x 7 dot matrix printers have a great deal 
to offer those wishing listings. They can be found in a variety of 
speeds ranging from 110 baud to 9600 baud, and vary greatly as 
to the size of paper that they can accommodate. If you require 
listings at 10 characters per inch on an 11 x 8.5 sheet of paper (11 
inches horizontal and 8.5 inches vertical), you may find that the 
printer will not accommodate this size of paper and, in fact, the 
largest that it can handle is 9.5 inches horizontal. 

If the printer cannot handle wide paper, check out the print 
quality of the printer at its most compressed setting, 13,5 
characters per inch for instance, and use a very complex BASIC 
program line with as many characters and commands as possi- 
ble. This will allow you to see first hand the type of printout you 
will be trying to work with. You may find it unsatisfactory for 
long listings, as the heavily compressed text makes it very hard 
to find semi -colons and other required BASIC syntax characters. 
If you will be doing a lot of amortization charts, or charts of any 
type, then it is recommended that you look at a printer that falls 
into the line printer category, as the speed will be needed. You 
would soon go broke trying to produce amortization charts at 
110 or even 300 baud. 

There are as many reasons for getting a printer as there are 
printers on the market; it is advised that the first thing you do 
when thinking about getting a printer is sit down in your com- 
puter room and try to determine exactly what service you want 
that printer for, and then proceed to find one that will do those 
limited number of things. You can never be sure that you have 
covered all the bases, so be sure to explain to the dealer what 
use you wish to put the printer to, and he will be in a position to 
advise you as to what you might need that you have over- 
looked. Try to stay away from a printer that will do everything; 
they require special features and will do all the different things if 
you buy a lot of extras, for example. 

Some printers offer tractor feed as an option; this may be a 
valuable option to have, as trying to stop the printer at the right 
time to change paper for the next page is not always desirable. 
Check your computer program and see if you can stop the 
printer from the terminal keyboard at any given time, or if the 
software will do that automatically. If not, you will need tractor 
feed and continuous form paper for the job you are doing or roll 
paper if friction feed. If the printer is to be used for word pro- 
cessing, even on a small scale, it is recommended that you have 
lower case with descenders at the very least. Speed is not impor- 
tant in this type of printer and print rates of 30 to 55 characters 
per second are common. What is important is the quality of 
print and that is what you should look at first and last. 

There are other things to consider in purchase of a printer, 
such as whether a warranty or service contract is available. 
Second-hand equipment often does not come with service con- 
tracts. The application the printer will be used for will largely 
determine the quality of print required, but the cost could be 
the main consideration for the hobbyist. 
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Logic Probe...YOU:VIZ/2.50 
With this easy -to -build Logic Probe Kit from GSC and just a 

few hours of easy assembly - thanks to our very descriptive 
step-by-step manual - you have a full performance logic 
probe. 

With it, the logic level in a digital circuit is indicated by light 
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds 
are stretched into blinks of the Pulse LED, triggered from 
either leading edge. You'll be able to probe deeper into logic 
with the LPK-1, one of the better tools from GSC. 

Complete, 
easy- to- follow 
instructions 
help make this a 
one-night project. 
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FEATURE: Printers 

he lower priced 5x7 dot matrix printers have a great deal 
to offer those wishing listings. They can be found in a variety of 
speeds ranging from 110 baud to 9600 baud, and vary greatly as 
to the size of paper that they can accommodate. If you require 
listings at 10 characters per inch on an 11 x 8.5 sheet of paper (11 
inches horizontal and 8.5 inches vertical), you may find that the 
printer will not accommodate this sizeof paper and, in fact, the 
largest that it can handle is 9.5 inches horizontal. 

If the printer cannot handle wide paper, check out the print 
quality of the printer at its most compressed setting, 13.5 
characters per inch for instance, and use a very complex BASIC 
program line with as many characters and commands as possi- 
ble. This will allow you to see first hand the type of printout you 
will be trying to work with. You may find it unsatisfactory for 
long listings, as the heavily compressed text makes it very hard 
to find semi-colons and other required BASIC syntax characters. 
If you will be doing a lot of amortization charts, or charts of any 
type, then it is recommended that you look at a printer that falls 
into the line printer category, as the speed will be needed. You 
would soon go broke trying to produce amortization charts at 
110 or even 300 baud. 

There are as many reasons for getting a printer as there are 
printers on the market; it is advised that the first thing you do 
when thinking about getting a printer is sit down in your com- 
puter room and try to determine exactly what service you want 
that printer for, and then proceed to find one that will do those 
limited number of things. You can never be sure that you have 
covered all the bases, so be sure to explain to the dealer what 
use you wish to put the printer to, and he will be in a position to 
advise you as to what you might need that you have over- 
looked. Try to stay away from a printer that will do everything, 
they require special features and will do all the different things if 
you buy a lot of extras, for example. 

Some printers offer tractor feed as an option; this may be a 
valuable option to have, as trying to stop the printer at the right 
time to change paper for the next page is not always desirable. 
Check your computer program and see if you can stop the 
printer from the terminal keyboard at any given time, or if the 
software will do that automatically. If not, you will need tractor 
feed and continuous form paper for the job you are doing or roll 
paper if friction feed. If the printer is to be used for word pro- 
cessing, even on a small scale, it is recommended that you have 
lower case with descenders at the very least. Speed is not impor- 
tant in this type of printer and print rates of 30 to 55 characters 
per second are common. What is important is the quality of 
print and that is what you should look at first and last. 

There are other things to consider in purchase of a printer, 
such as whether a warranty or service contract is available. 
Second-hand equipment often does not come with service con- 
tracts. The application the printer will be used for will largely 
determine the quality of print required, but the cost could be 
the main consideration for the hobbyist. 
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With this easy-to-build Logic Probe Kit from GSC and just a 
few hours of easy assembly — thanks to our very descriptive 
step-by-step manual — you have a full performance logic 
probe. 

With it, the logic level in a digital circuit is indicated by light 
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds 
are stretched into blinks of the Pulse LED, triggered from 
either leading edge. You'll be able to probe deeper into logic 
with the LPK-1, one of the better tools from GSC. 

Complete, 
easy-to-follow 
instructions 
help make this a 
one-night project. 
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AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW - I 

Ambit's new style catalogue continues to lead the market with 
low prices, new items, info, 3 £1 discount vouchers. In a recent 
supplier survey, we were one of only two suppliers listed in all 
categories! 
There's a few examples of some super low prices 
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0.16 0.22 
0.20 
0,19 
0 40 

-- - 0.60 S86N 0 14 
590N 0 32 
S91N 028 S92N 0 31 
593 N 0.31 
S95N 0 40 
S96N 1 20 
"lOTN 0 25 

109N 0 20 
12N 0.20 

.113N 0 20 
;il4N 019 

J122N 0.35 
S123N 0 35 
S124N 1 60 
S125N 0 24 
S126N 0,24 
S132N 0 42 
S133N 0,24 
S136N 0 20 
5138N 0 30 
S139N 0 30 5145N 1 20 
S151N 0 30 
5153N 0,27 S154N egg 
S155N 0.35 S156N 0.37 
S157N o 30 
S158N 0.30 
SI SON 037 
S161N 037 
5'62N 0.37 
S163N 0.37 
S154N o,40 
S165N o 80 
S166N 0 80 
S168N 0 70 
51E9N 0 86 
S170N 0.90 
S173N 0.60 S174N 0.40 
S175N 0 40 
S181N 105 
5183N 1 75 
S189N l 28 
S190N 045 
S191N 0.45 
S192N 0 45 
S193N 0 42 
S194N 0 
S195N o 
S196N 0 
S197N 0 
S200N 3. 
S202N 3 
S221N 0 
S240N 0 
0241N Q 
S242N 0 
S243N 0 5244N o 
S245N Q 
S247N 1 

74LS248N 
74L S249N 74LS251N 
74LS253N 
74LS257N 
74LS258N 
74LS259N 
74LS260N 
74LS266N 
74LS273N 
74L5275N 
74LS279N 
74LS280N 
74L5283N 
74L5290N 
74L 5293N 
741S295N 
74LS298N 
74LS365N 
74L5366N 
74LS367N 
74L5368N 
74LS373N 74LS374N 
74LS375N 
74LS377N 
74LS378N 74LS379N 
74LS384N 
74L5385N 
74L5386N 
74L5390N 
74LS393N 
74LS395N 
741S396N 
74LS398N 
74LS399N 
74LS445N 
74LS447N 
74LS490N 
74L5668N 
74L5669N 
74LS670N 
RAM 
2102 
2112 2114 2 
4027 
4116 2 
4116 3 4864P 
6n6P 3 
6116P 4 8264 
74CXX 

74000 
74CQ2 
74C04 
74C08 
74C10 74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 74C74 

1 35 
1 35 0.35 
0.35 
0 40 
0.37 
0 60 
0.50 
0 22 
0.70 
3 20 
0 35 2.50 
042 
0 50 
0 40 
1 50 0 76 
032 
0 34 
0 33 
0 35 
0 70 
0.70 0.40 
0.85 
065 
0.60 
2 50 
2 05 0 29 
068 
0 61 
2 10 
1 99 
2 7b 
2 3(5 
1 40 
1 95 
1 10 
1 06 
1 05 
1 70 

1 70 
3 40 1 49 
5 78 
1 59 
1 49 

12 50 
9 00 

ii 25 
'2 50 

0 20 
0.20 
0.20 
0 20 
0 20 
0 55 
0 20 
0 20 
0 20 
0 80 
1 03 
050 
0 50 

74C76 74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C151 74C154 
74C157 
74C160 
74C161 
74C162 
74C163 74C164 
74C165 
74C173 74C174 
74C175 
74C192 
74C193 
74C195 
74C200 
74C221 
74C901 
74C902 
74C903 74C904 
74C905 
74C906 
;4C907 
74C908 
7401909 74f.9lO 
/4f".9l 4 
740918 
/4C925 
74C926 74 C 92 7 

048 
098 
098 
0 26 
268 
080 
0 80 094 
0 48 
1 52 
2 26 
1 52 1 05 
1 05 
1.05 
1.05 
0 80 
0 84 
0 72 1.05 
1.05 
1 08 
1 08 
1 08 4 52 

1 06 
0 38 
0 38 
0 
0 38 564 
0 38 
0 38 
0 
1 52 
3 62 
i) 86 
0 98 4 32 
4 32 
4 32 

Processors 
8080 series 
9080AFC/2 £7.30 
8212 2 30 8214 3 50 
8216 195 
8224 3.50 
8251 1 8.21 
8255 5 40 

Z80 series 
Z80A £375 Z80ADRT 7 50 
Z80APIO 350 
ZaOASlO 1 11 00 
Z80ASIO 2 1100 
Z80AS10 9 9 95 
Z80CTC 4 00 
Z8GACTC 4 50 
Z8001 65 00 

PROM 
2708 
2716 
2532 
2732 

2 00 
£3 00 OA 
{400 
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ETI 
Up until noW)Cii were alwayshard cow t to obtain for a projects Of course you 
could make your:own, but why bot ymor ,. c 

Now you canbuyyyour boards straightfrom the esigners - us! As of this issue all [non - 

copyright) PCBs will be available autoinati4fAem the ETI PCB Service. Each board is ."; 

produced from the same master used to"buildd our prototypes, so you can be sure it's accurate 

and will be finished to the high standard you would expect from ETI. 

In addition to the PCBs for this month's projects, we are making available some of the more, 

popular designs from our recent past. See the list below for details. Please note that NO OTHI 

BOARDS ARE AVAILABLE. If it's not listed, we. lgn't have it! 

APRIL 79 
Guitar Effects Unit 

E Click Eliminator 

JUNE 79 
E Accentuated Beat Metronome 

FEBRUARY 80 
Tuning Fork £1.98 

MARCH 80 
Signal Tracer 

AUGUST 80 
E CMOS Logic Tester 
E Capacitance Meter 

Ultrasonic Burglar Alarm 

OCTOBER 80 
E Cassette Interface 

Fuzz/Sustain Box 

NOVEMBER 80 
E Touch Buzzer 
E Light Switch 

Metronome 
E 2W Power Amp 

RIAA Preamplifier 
Audio Test Oscillator 

DECEMBER 80 
Musical Doorbell 
Bench Amplifier 
Four Input Mixer 

JANUARY 81 
LED Tacho 
Multi -Option Siren 

E Universal Timer 

FEBRUARY 81 
Infra -red Alarm (four boards) 
Pulse Generator 

MARCH 81 
£1.98 E Engineer's Stethoscope 
£4.98 

APRIL 81 

£2.70 Musical Box 
E Drum Machine (two boards) 

Guitar Note Expander 

JUNE 81 
E Mini -drill Speed Controller 

£1.70 Antenna Extender 
Alien Attack 

E LED Jewellery: Cross 

£1.98 E Spiral (two boards) 

£2.20 E Star (two boards) 

£2.15 Waa-phase 

£2.20 
£2.45 

£1.45 
£1.45 
£1.45 
£1.45 
£1.45 
£2.35 

£2.10 
£1.90 
£1.98 

JULY80 
E System A A-MM/A-MC 

System A A -PR 
Smart Battery Charger 

AUGUST 81 

E System A Power Amp (A -PA) 
Flash Sequencer 

E Hand -clap Synthesiser 
Heartbeat Monitor 
Watchdog Home Security 
(two boards) 

SEPTEMBER 81 
E Mains Audio Link (three boards) 

Laboratory PSU 

£3.10 e 
£2.40 OCTOBER 81 
£2.48 Enlarger Timer 

Sound Bender 
£4.98 E Thermal Alarm 
£2.68 Micropower Pendulum 

NOVEMBER 81 
£1.99 Music Processor 

Voice -Over Unit 
Car Alarm 
Phone Bell Shifter 

DECEMBER 81 

Alcohometer(two boards) 
E Bodywork Checker 

Component Tester 

JANUARY 82 
Parking Meter Timer 
Infant Guard 
Guitar Tuner (two boards) 

£1.98 
£4.20 
£2.40 

£2.20 
£2.40 
£1.98 
£1.10 
£1.98 
£1.99 
£1.15 

£1.99 
£3.88 
£1.48 

£3.58 
£2.58 
£2.98 
£1.37 

FEBRUARY 82 
Ripple Monitor 
Pest Monitor 
I Ching Computer (two boards) 
Moving -magnet stage 

E Moving -coil stage 

£5.51 
£2.98 
£2.11 
£2.22 

£3.99 
£1.48 
£1.12 

£1.78. 
£1.35 
£4.48 

£1.56 
£1.39 
£3.98 
£2.85 
£2.85 

MARCH 82 
E Infinite Improbability Detector £2.53. 

Capacitance Meter (two boards)£10.64 
Robot Motor Controller £2.85 

E Light Wand £1.40 

APRIL 82 
E Contrast Meter 

£3.98 E Sound Effects board 
High Impedance Probe 
Guitar Practice Amp 
Accurate Voltage Monitor 

£5.51 
£3.40 

MAY 82 
DVMeg 

E Analogue PWM 
£2.55 E Oscilloscope(four boards) 
£1.99 Slot Car Controller 
£1.97 E Wattmiser 
£1.66 E Sound Effects Board 

£2.12 
£1.80 
£1.48 
£5.68 
£1.54 

£2.19 
£2.53 
£9.89 
£3.72 
£3.40 
£1.80 

How to order: indicate the boards required 
by ticking the boxes and send this page, 
together with your payment, to: ETI PCB 
Service, Argus Specialist Publications Ltd, 
145 Charing Cross Road, London WC2H 
OEE. Make cheques payable to ETI PCB 

Service. Payment in sterling only please. 
Prices may be subject to change without 
notice. 

Total for boards £ 

Add 40p p&p 0.40 

Total enclosed £ 

I wish to pay by AccesslBarclaycard. Please debit 
my account 

BARCLAYCARD 

VISA 

15 2 2 4 
14 9 2191 1 1 1 1 l I I 

Signed 

Name 

Address 
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Now you can buy^your bpards ^raigbt from the designers — us! As of this vssw; all y¥>^»C f 
copyright] P£Bs%ill be available automata the ET! PCB Service. Each t rd js 
broducetfli on the sinle mastei used to build our prototypes, so you'ffan be >t}re4fs accurate,. <, 
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BOARDS ARE 

£1.98 

£1.70 

£1.98 
£2.20 
£2.15 

APRIL 79 
□ Guitar Effects Unit £1.98 
□ Click Eliminator £4.98 

JUNE 79 
□ Accentuated Beat Metronome 

FEBRUARY 80 
□ Tuning Fork 

MARCH 80 
□ Signal Tracer 

AUGUST 80 
□ CMOS Logic Tester 
□ Capacitance Meter 
□ Ultrasonic Burglar Alarm 

OCTOBER 80 
□ Cassette Interface 
□ Fuzz/Sustain Box 

NOVEMBER 80 
IJ Touch Buzzer £1.45 
□ Light Switch £1.45 
□ Metronome £1.45 
□ 2WPowerAmp 111.45 
□ RIAA Preamplifier £1.45 
O AudioTestOscillator £2.35 

DECEMBER 80 
I] Musical Doorbell £2.10 
□ Bench Amplifier £1.90 
□ Four Input Mixer £1.98 

JANUARY 81 
□ LEDTacho £3.10# 
L Multi-Option Siren £2.40 
□ Universal Timer £2.48 

FEBRUARY 81 
□ Infra-red Alarm (four boards) £4.98 
□ Pulse Generator £2.68 

MARCH 81 
□ Engineer's Stethoscope 

APRIL 81 
£2.70 C Musical Box 

□ Drum Machine(two boards) 
□ Guitar Note Expander 

£1.99 

£1.98 
£4.20 
£2.40 

JUNE 81 
□ Mini-drill Speed Controller 
□ Antenna Extender 
□ Alien Attack 
□ LED Jewellery: Cross 
□ Spiral (two boards) 
□ Star(two boards) 
□ Waa-phase 

JULY 80 
£2.20 □ System A A-MM/A-MC 
£2.45 □ System A A-PR 

□ Smart Battery Charger 

AUGUST 81 
□ System A Power Amp(A-PA) 
□ Flash Sequencer 
□ Hand-clap Synthesiser 
□ Heartbeat Monitor 
□ Watchdog Home Security 

(two boards) 

SEPTEMBER 81 
□ Mains Audio Link (three boards) 
□ Laboratory PSU 

OCTOBER 81 
□ EnlargerTimer 
□ Sound Bender 
□ Thermal Alarm 
□ Micropower Pendulum 

£2.20 
£2.40 
£1.98 
£1.10 
£1.98 
£1.99 
£1.15 

£1.99 
£3.88 
£1.48 

£3.58 
£2.58 
£2.98 
£1.37 

£3.98 

£5.51 
£3.40 

£2.55 
£1.99 
£1.97 
£1.66 

NOVEMBER 81 
□ Music Processor £5.51 
□ Voice-Over Unit £2.98 
□ CarAlarm £2.11 
□ Phone Bell Shifter £2.22 

DECEMBER 81 
□ Alcohometer(two boards) £3.99 
□ Bodywork Checker £1.48 
□ Component Tester £1.12 

JANUARY 82 
□ Parking Meter Timer £1.78. 
□ Infant Guard £1.35 
□ Guitar Tuner (two boards) £4.48 

FEBRUARY 82 
□ Ripple Monitor £1.56 
□ Pest Monitor £1.39 
□ I Ching Computer (two boards) £3.98 
□ Moving-magnet stage £2.85 
□ Moving-coil stage £2.85 

MARCH 82 
□ Infinite Improbability Detector £2.53 
□ Capacitance Meter (two boards)£10.64 
□ Robot Motor Controller £2.85 
□ Light Wand £1.40 

APRIL 82 
□ Contrast Meter £2.12 
□ Sound Effects board £1.80 
□ High Impedance Probe £1.48 
□ Guitar Practice Amp £5.68 
□ Accurate Voltage Monitor £1.54 

MAY 82 
□ DVMeg £2.19 
□ Analogue PWM £2.53 
□ Oscilloscope(four boards) £9.89 
□ Slot Car Controller £3.72 
□ Wattmiser £3.40 
□ Sound Effects Board £1.80 

MRCUYURD 

How to order: indicate the boards required 
by ticking the boxes and send this page, 
together with your payment, to: ETI PCB 
Service, Argus Specialist Publications Ltd, 
145 Charing Cross Road, London WC2H 
0EE. Make cheques payable to ETI PCB 
Service. Payment in sterling only please. 
Prices may be subject to change without 
notice. 

Total for boards £. . . 

Add 40p p&p 0.40 

Total enclosed £  

I wish to pay by AccessfBardaycard. Please debit 
my account 

MSA 

CM
 

IT) 2 4 

4 9 2 9 I I I 

Signed... .. 

Name  

Address. .. . 

45 



Derwentside 
...probably the best financial 
package in the country 

Other discretionary 
cash grants 

Up to 80% off 
training costs 

Rent free factories I 

for up to 2 years Rate free period 
of up to 4 years 

Employment 
premium grants 

Loans at 
10% or less 

22% cash grants on new 
buildings and machinery 

Free consultancy 
and feasibility 
studies 

Free help and 
advice throughout 
the birth of 
the project and 
beyond 

Starting a new business or relocating an existing one couldn't be easier than in Derwentside. 
The move is working for others. Make it work for you. Contact one of the resident team of 
helpful experts at, in the strictest of confidence of course, 

DERWENTSIDE INDUSTRIAL DEVELOPMENT CENTRE 
Berry Edge Road, Consett, Derwentside DH8 5PT. Tel: Consett 509124/5 

24 -Hour Answering Service 
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FEATURE 

ELECTROMUSIC 
TECHNIQUES 

The second in this design series by leading -expert -in -the -field Tim Orr 
features voltage controlled filters, voltage controlled amplifiers and 

ring modulators. 
The first group of circuits we consider this month are 

voltage -controlled filters. Figure 1 shows the circuit for a 

state variable filter with four frequency responses; BANDPASS 

lowpass, highpass, bandpass and notch. All four responses can 

be controlled by varying the gain of the two integrators. The Q 
factor of the filter can also be voltage controlled. If the Q is set 

RESPONSE 

to maximum, by turning off the feedback CA3080, then the cir- 
cuit will become a sine wave oscillator (because the damping 
has been reduced to zero). Prior to this, very high Q factors can FirAtk 
be obtained, of the order of 400. The frequency responses are 

shown in Fig. 2. Most synthesisers use a - 24 dB/octave lowpass 
VCF, but the more responses that are available, the wider is the 
choice of sound that can be produced. 

VCFs are usually swept with a control voltage from an 

ADSR. Every time a note is played on the keyboard the VCF is 

swept, the shape of the ADSR signal and its polarity determining 
the type of sound that is heard. Figure 3 is a circuit for sweeping 
a VCF. Both positive and negative sweeps are obtained on one 
control pot. Curtis make a VCF chip, the CEM3320 (Fig. 4). The 
configuration shown is a four pole (-24 dB/octave) lowpass 
filter with a +1 V/octave sensitivity and voltage control of the 
Q factor. 

INPUT 

47k 

47k 

j741 OR 
TL081 

HIGH 
PASS 

OUTPUT 

NEGATIVE 
FEEDBACK 

47 

1000 

3 CA3080 
+ 

8 

5 

100R 

IABC 

10k 

47k 

RESPONSE 

NOTCH 

FREQUENCY 

FREQUENCY 

Fig. 2 State variable filter responses. 

170p 

+ 
741 OR 
TL081 

BAND 
PASS 

OUTPUT 

47k 

WR 

1005 

CA3080 

ABC 

10k 

470p 

47k 

741 OR 
TL081 

47k 

LOW PASS 
OUTPUT 

FROM EXPONENTIAL 
O CURRENT SOURCE 

POINT 2, FIGURE 12 

BETTER PERFORMANCE 
USING TL081 

47k 

47k 

NOTCH 
OUTPUT 

o 

LOW Q 

3 

Fig. 3 (Below) VCF sweep control unit. 

i2V 
OV 
-3V 

CA3080 

2 

100R 

100R 

5 

22k lin POT 
CENTRE TAP 

Q CONTROL +CENTRE CLICK TO VCF 
FREQUENCY IABC . 0.00 HIGH 0 / OSCILLATION 

270k 
IABC INPUT 

at0 CONTROL 10k IABC 0.5mA LOW Q DC SHIFT 

-12V 
t3V 

Fig. 1 State variable VCF. 
OV 
-2V 
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The second in this design series by leading-expert-in-the-field Tim Orr 

features voltage controlled filters, voltage controlled amplifiers and 

ring modulators. 

The first group of circuits we consider this month are 
voltage-controlled filters. Figure 1 shows the circuit for a 
state variable filter with four frequency responses; 

lowpass, highpass, bandpass and notch. All four responses can 
be controlled by varying the gain of the two integrators. The Q 
factor of the filter can also be voltage controlled. If the Q is set 
to maximum, by turning off the feedback CA3080, then the cir- 
cuit will become a sine wave oscillator (because the damping 
has been reduced to zero). Prior to this, very high Q factors can 
be obtained, of the order of 400. The frequency responses are 
shown in Fig. 2. Most synthesisers use a — 24 dB/octave lowpass 
VCF, but the more responses that are available, the wider is the 
choice of sound that can be produced. 

VCFs are usually swept with a control voltage from an 
ADSR. Every time a note is played on the keyboard the VCF is 
swept, the shape of the ADSR signal and its polarity determining 
the type of sound that is heard. Figure 3 is a circuit for sweeping 
a VCF. Both positive and negative sweeps are obtained on one 
control pot. Curtis make a VCF chip, the CEM3320{Fig. 4). The 
configuration shown is a four pole (—24 dB/octave) lowpass 
filter with a +1 V/octave sensitivity and voltage control of the 
Q factor. 

/ \ NOtCH 

LOW Q 

FREQUENCY 
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+12dB/OCT / \ -12dB/0CT 
LOW Q 

Fig. 2 State variable filter responses. 
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•741 OR TL081 470p 

I 
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T/ITZ 
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FROM EXPONENTIAL 
O CURRENT SOURCE POINT Z, FIGURE 12 

A NE1 NEGATIVE FEEDBACK • BETTER PERFORMANCE USING TL081 47k 
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Fig. 1 State variable VCF. 
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Fig. 3 (Below) VCF sweep control unit. 
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220k 

-15V 
o 

9 

100k 91k 

220k 

220k 

100k 

330p 

TB 

+15V 

1 

-15V 

1k5 

13 

Ok 

1k8 

12 

/7777 

330P 

10 

o 
FREQUENCY CONTROL 
1V/OCTAVE 

1+0 AUDIO OUTPUT 
(LOW PASSI 

CEM 3320 (CURTIS) 
4 POLE VCF 

91 

100k 
100k 91 

330p 330p 

AUDIO 
INPUT 

CONTROL 100k 

INPUTS 0.1% 

1V/OCT 

100k 
0.1% 

1V/OCT 

220n 

1k0 

BIAS 
FREQUENCY 
+12V 

V/OCTAVE 

470k 

100k 

100R 

BC212L 

-12V 

BC182L 

IN THERMAL CONTACT 

<741 

¡470n 
22k 

11 
AUDIO INPUT 

100k 

CA3080 

15k 

3 

/7/// 

1n0 

IMO 

TL082 

100k 

1k0 

/7777 
BC182L 

IMO 

-12V 

15 

100k 

O CONTROL 

ALL POWERED FROM ±12V 

CA3080 

T 
160 

7 

Y.TL082 

27k 

MIN 

MAX 

1°POT Fig. 5 Discrete VCF. 

Another CA3080 VCF is shown in Fig. 5. Note that the 
accuracy of the exponentiator need not be as good as that need- 
ed for a VCO (unless you are going to make the VCF oscillate 
and track a VCO). Therefore the Q81 resistor has been left out. A 
somewhat different VCF is shown in Figs. 6 and 7. The bi - 
quadratic filter has a Q factor that is proportional to the cut-off 
frequency. So, as this frequency is increased, the Q factor will in- 

crease. This gives a constant ringing time which is independent 
of frequency. All the previous VCFs have a constant Q opera- 
tion. 

100n 

hOUTPo LOWPASUTS / 

/OOn 
lBANDPASS 
OUTPUT 

4)0k 
RQ 

741 

5k1 

Fig. 4 (Left) Monolithic VCF circuit. 

+12V 

22k 

LOWPASS 
OUTPUT 

o 

22k 

CONTROL CURRENT (FREQUENCY) 

ALTERING RQ CHANGES THE Q, 
Q IS PROPORTIONAL TO FREQUENCY; THAT IS, 
AS THE FREQUENCY IS ALTERED, THE BANDWIDTH 
REMAINS CONSTANT. THIS MORE CLOSELY RESEMBLES 
THE RESONANCES OF THE HUMAN VOCAL TRACT. 
THE FREQUENCY RANGE IS MORE LIMITED THAN FOR A CONSTANT O VCF 

Fig. 6 (Above) Biquadratic VCF. 

LOW Q 

HIGH O 

/\ 

I1 
I I 

/ I 

/ I 
% \ 

FREQUENCY (LINEAR) 

Fig. 7 Biquadratic lowpass response. 

VCA And Ring Modulators 
Voltage controlled amplifiers are one of the easier syn- 

thesiser building blocks to make, as long as you don't want low 
noise and low distortion operation. Figure 8 shows a standard 
linear VCA. The audio input is attenuated to about 40 mVpp 
and then fed into the CA3080, the gain of which is controlled by 
the IA , current. If the audio input is removed, control 
breakthrough will probably be seen at the output. Most of this is 

caused by the input offset voltage of the CA3080 being 
multiplied by the IAnc control current. The offset can be nulled 
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Fig. 4 (Left) Monolithic VCF circuit. 
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Fig. 7 Biquadratic lowpass response. 

Another CA3080 VCF is shown in Fig. 5. Note that the 
accuracy of the exponentiator need not be as good as that r jed- 
ed for a VCO (unless you are going to make the VCF oscillate 
and track a VCO). Therefore the Q81 resistor has been left out. A 
somewhat different VCF is shown in Figs. 6 and 7. The bi- 
quadratic filter has a Q factor that is proportional to the cut-off 
frequency. So, as this frequency is increased, the Q factor will in- 
crease. This gives a constant ringing time which is independent 
of frequency. All the previous VCFs have a constant Q opera- 
tion. 

VCA And Ring Modulators 
Voltage controlled amplifiers are one of the easier syn- 

thesiser building blocks to make, as long as you don't want low 
noise and low distortion operation. Figure 8 shows a standard 
linear VCA. The audio input is attenuated to about 40 mVpp 
and then fed into the CA3080, the gain of which is controlled by 
the lA„c current. If the audio input is removed, control 
breaktnrough will probably be seen at the output. Most of this is 
caused by the input offset voltage of the CA3080 being 
multiplied by the lABt control current. The offset can be nulled 
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out by adding a small DC voltage to the non -inverting terminal, 
which should eliminate most of the control breakthrough. Any 
residual breakthrough is due to current mirror mismatches in 
the CA3080 and is unavoidable. Distortion may also be rather 
high, perhaps in the region of 0.5%, but this is not generally con- 
sidered to be a problem in synthesiser circuits. Lowering the in- 

put signal level will reduce the distortion at the expense of an in- 

crease in the noise level. 
A better VCA is shown in Fig. 9, the CEM3330 made by Cur- 

tis. This is a dual device with both log and linear control inputs, 
low noise and low distortion plus very low control feedthrough. 
A third VCA is shown in Fig. 10, this one being constructed from 
a CA3046 transistor array. It uses two of the transistors as a 

predistortion circuit so that a higher operating signal level can 
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be used for the same level of distortion. In fact, the predistortion 
principle is used in several multiplier chips, including the 
LM13600 which is used in the next circuit, (Fig. 11). The two 
LM13600 circuits are used a low distortion VCAs. A predistor- 
tion diode bias current is inserted into the IC at pins 2 and 15. 

The gain of each VCA is controlled by the (AK. current (pins 1 and 
16), this current being derived from a pair of complementary 
control voltages. As the gain of the channel increases the other 
decreases. Some interesting effects can be obtained with this 
circuit; for example a note can pan from left to right every time 
it is played. 

The VCAs mentioned so far have all been two quadrant 
multipliers. The operation of a four quadrant multiplier 
(sometimes called a balanced modulator or ring modulator) is 

very different (Fig. 12). When two sine waves are multiplied 
together the result is a signal composed of sum and difference 
tones. For example, if the two input sine waves have frequencies 
of 100 Hz and 1 kHz, then the output will be composed of two 
tones, one at 1100 Hz (sum) and one at 900 Hz (difference). If 
the same sine wave is applied to both inputs, then the sum tone 
is twice the original frequency, and the difference tone is a DC 
voltage. Ring modulators are used to produce discordant 
sounds and special effects such as the BBC Dalek voice. 

Figure 13 is a simple ring modulator circuit. The perfor- 
mance suffers a bit from poor X and Y feedthrough, which can 
be minimized by adjustment of the two presets. A better 
modulator is shown in Fig. 14; this circuit employs a balanced 
modulator chip made by National Semiconductor and others. 
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out by adding a small DC voltags to the non-inverting terminal, 
which should eliminate most of the control breakthrough. Any 
residual breakthrough is due to current mirror mismatches in 
the CA3080 and is unavoidable. Distortion may also be rather 
high, perhaps in the region of 0.5%, but this is not generally con- 
sidered to be a problem in synthesiser circuits. Lowering the in- 
put signal level will reduce the distortion at the expense of an in- 
crease in the noise level. 

A better VGA is shown in Fig. 9, the CEM3330 made by Cur- 
tis. This is a dual device with both log and linear control inputs, 
low noise and low distortion plus very low control feedthrough. 
A third VGA is shown in Fig. 10, this one being constructed from 
a CA3046 transistor array. It uses two of the transistors as a 
predistortion circuit so that a higher operating signal level can 
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Fig. 9 (Left) Monolithic VGA circuit. 
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be used for the same level of distortion. In fact, the predistortion 
principle is used in several multiplier chips, including the 
LM13600 which is used in the next circuit, (Fig. 11). The two 
LM13600 circuits are used a low distortion VCAs. A predistor- 
tion diode bias current is inserted into the 1C at pins 2 and 15. 
The gain of each VGA is controlled by the 1^. current (pins 1 and 
16), this current being derived from a pair of complementary 
control voltages. As the gain of the channel increases the other 
decreases. Some interesting effects can be obtained with this 
circuit; for example a note can pan from left to right every time 
it is played. 

The VCAs mentioned so far have all been two quadrant 
multipliers. The operation of a four quadrant multiplier 
(sometimes called a balanced modulator or ring modulator) is 
very different (Fig. 12). When two sine waves are multiplied 
together the result is a signal composed of sum and difference 
tones For example, if the two input sine waves have frequencies 
of 100 Flz and 1 khlz, then the output will be composed of two 
tones, one at 1100 Flz (sum) and one at 900 Flz (difference) If 
the same sine wave is applied to both inputs, then the sum tone 
is twice the original frequency, and the difference tone is a DC 
voltage. Ring modulators are used to produce discordant 
sounds and special effects such as the BBC Dalek voice. 

Figure 13 is a simple ring modulator circuit. The perfot- 
mdhce suffers a bit from poor X and Y feedthrough, which can 
be minimized by adjustment of the two presets A better 
modulator is shown in Fig. 14; this circuit employs a balanced 
modulator chip made by National Semiconductor and others. 
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The feedthrough adjustments are very sensitive and so it is 

necessary to run the circuit from a stable pair of supply rails. 
Adjustment of the presets is as follows. Insert a carrier signal 
(1 kHz at 2 Vpp), look at the output and adjust the carrier fun- 
damental and then the carrier second harmonic presets for 
minimum feedthrough. Repeat this for the signal path. Feed - 

through should be the order of 60 dB down on the maximum 
output level. 
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The feedthrough adjustments are very sensitive and so it is 
necessary to run the circuit from a stable pair of supply rails. 
Adjustment of the presets is as follows. Insert a carrier signal 
(1 kHz at 2 Vpp), look at the output and adjust the carrier fun- 
damental and then the carrier second harmonic presets for 
minimum feedthrough. Repeat this for the signal path. Feed- 
through should be the order of 60 dB down on the maximum 
output level. 
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m COMPUTER WAREHOUSE 
BULK RAM SCOOP 

BUY 
SPECIALS 

14> 4115 200 NS 8 for 2.95 
each 200 NS £8.50 each 

2102-650 NS 8 for £5,50 

INC VAT 

TELETYPE ASR33 
I/O TERMINALS 

From £195 VAT 
Fully fledged industry standard ASR33 data ter- 
minal. Many features including: ASCII keyboard 
and printer for data I/0, auto data detect circuitry, 
RS232 serial interface, 110 baud. 8 bit paper tape 
punch and reader for off line data preparation and 
ridiculously cheap and reliable data storage. Sup- 
plied in good condition and in working order. 
Options: Floor stand E12.50 + VAT 

KSR33 With 20ma loop interface £125.00 + VAT. 

Sound .roof enclosure £25.00 + VAT ' 

DIABLO S30 DISK DRIVES 

Another shipment allows us to offer you 
even greater savings on this superb 2.5 MD 
(formatted) hard disk drive. Two types are 
available both fully refurbished and 
electronically identical, the only difference 
is the convenience of changing the disk 
pecks. 
S30 front loader, pack change via front 
door £550 + vat 
S30 fixed, ack change via removal of top 
cover í29b + vat 
+ & - 15v PSU for 2 drives £125 + vat 

Carriage & insurance on drives £15.00 + vat fully 
DEC RK05, NOVA TEXAS compatible further info on 
controllers etc on request 

MAINS FILTERS 
Professional type mains filters as used by "Main Frame 
Manufacturers' ideal for curing those unnerving hang ups 
and data glitches, fit one now and cure your problems! 
Suppression Devices SD5 Al 0 5 amp £6.95 
Corcom Inc F1 900 30 amp Et 3.95 + pp £1.00 

DC SYSTEM SUPPLY 
, essional Ily cased fan cooled system supply. 

Standard 240 V ac input with the following DC outputs 
5V@ 11 amps+15-17v@amps,-15-17v@8amps 
and +24v @ 4 amps All outputs are fully crowbar 
protected and the 5 volt output is fully regulated. Sold 
tested and in a new or little used condition complete 
with circui[£55.00+carr£8.50+vat01M 15.5"x9" x 6' 

NATIONAL MA1012 LED 
CLOCK MODULE 

* ALARM 
* 50/60 HZ 
The same module as used in most ALARM/CLOCK 
radios today, the only difference is our price) All 
electronics am mounted on a PCB measuring only 
3" x 11" and by addition of a few switches and 5/16 

volts AC you have a multi function alarm clock at a 

fraction of cost. Other features include snooze 
timer, am pm, alarm set, power fail indicator, flash- 
ing seconds cursor, modulated alarm output etc. 
Supplied brand new with full data only 
Suitable transformer £1.75. £5.25 

*12 HOUR 

81111M 

t I t LlIillNIl' 
t-1141I'l1Nf N 1 S 

ti I tllllf'M11f N BOX 
DISCOUN T 

Due to our massive bulk purchasing programme 
which enables us to bring you the best possible 
bargains, we have thousands of I.C.'s, Transistors, 
Relays, Cap's., P.C.B.'s, Sub -assemblies, Switches,, 
etc. etc. surplus to our requirements. Because we 
don't have sufficient stocks of any one item to 
include in our ads., we are packing all these items 
into the "BARGAIN PARCEL OF A LIFETIME" 
Thousands of Components at giveaway prices! 
Guaranteed to be worth at least 3 times what you 
pay plus we always include something from our ads. 
for unbeatable value!! Sold by weight 

2.51á9f 4.75+ppf1.25 5kisf 6.75+ppf1.80 
101dsf11.75+ppf2.25 20klef19.99+ppf4.75 

CONNECTORS 
60+ 

25p 1.70 1.10 

265 1.90 1.20. 
ALL + VAT 

100+ 
0.95 
1.00 

"OLIVETTI TE300" 
PRINTER/TERMINALS 

A complete I/O terminal with integral 8 hole 
paper tape punch and reader, full ASCII 
keyboard, 120 column printer, and control 
unit. The printer is capable of 150 baud with a 
serial TTL or balanced input-output sold in 
good overall condition but untested. Complete 
with circuit unguaranteed. Connect direct to 
your micro at ONLY £99.00 +£1 1.50 cary+ 
vat 

WIRE WRAP SIRS. 
24 Pie Vero 28p 
14 Pie Geld 22p 

15 Pin Bald 24p 

100 PCS Mie Ord. 

NOW OPEN 
MONDAY SATURDAY 

930530 

C10 
DATA CASSETTES 

10 for £5.75' 
lee. VAT 

MPU 
EXPERIMENTORS 
t Sv+ 1 2v-1 2v+24v 

POWER SUPPLY 
Or again we are very pleased to offer ties superb toner 

Supply UM and hope to satisfy most if OW previous 

customers who were disappointed when we sold out due to 

demand last time they were advertised!!! These units may pat 

have well been made for your Leh, day =sift of a serli- 

endoad chassis measuring 160mm a 120mm s 350mm 

containing ail silicon electronics to pia the following teller 

regulated and short ckcad proof outputs st 
+5v@2 amps DC +12v@800 ma DC 

-12v @ 800 ma DC + 24v @ 350 ma 0C 

andd Chats rut enough a fully fatirg5v output @ 50 ma DC 

which may he seriesed to gin a host of other voltages AI 

moue are bight out to the hoot pad as 'mature jade 

sockets end are also duplicated at de near on shat flying 

leads. Units accept seeded 240e mains input They an 
ex GPO and may have mina scratches on the from panels, 

they are sold untested but in goad internal cadiion 
£1 6.50 each + £2.50 p+p complete with circuit 

and component list Treesorm« guaranteed. HURRY 
WHILE STOCKS LAST!! 

THE PRINTER SCOOP OF THE YEAR 
THE LOGABAX Z80 MICROPROCESSOR CONTROLLED 

LX180L MATRIX PRINTER 
A massive bulk purchase enables us to offer you this 

superb professional printer at a fraction of its recent 
cost of over £2000. Utilising the very latest in 

microprocessor technology, it features a host of 
facilities with all electronics on one plug in P.C.B. Just 
study the specification and you will instantly realise it 
meets all the requirements of the most exacting 

kaï"-`-` professional or hobbyist user. 
STANDARD FUNCTIONS *Full ASCII character set * Standard 

ink ribbon * RS232/V24 serial interface -7 xtal controlled baud rates up 
to 9600 * 194 characters per line *Parallel interface *Handshakes on serial and parallel 

ports *4 Type fonts, italic script, double width, italic large, standard * Internal buffer * Internal self test * 170 CPS *Variable paper tractor up to 17.5" wide * Solid steel 
construction * All software in 2706 eproms easily reconfigured for custom fonts etc. 

All this and more, not refurbished but BRAND NEW At Only £525 +VAT 

OPTIONAL EXTRAS"lowercaseoption£25.00.16kbuffer£30.00 ' Secondtractortor 
simultaeous dual forms £85.00 " Floor stand £46.00 specialist carriage £19.00 All 
items plus VAT data sheet on request 

8" FLOPPY DISK DRIVES 
Unbelievable value the DRE 7100 6 7200 8" disk 
drives utilise the finest technology to give you 100% 
bus compatabditywith most drives available today, the 
only difference being our PRICE and the superb 
manufacturing quality. The 7100 single sided B 
7200 double sided driveaccept hard or soft sectoring 
IBM or ANSI standard giving a massive 0.8 MB 
(71001 6 1.6 MB (7200) of storage. Absolutely 
SHUGART, BASF. SIEMENS etc computable 
Supplied BRANO NEW with user manual and 90 day warranty. 
7100 single sided £225.00 + 9.50 cars + vat 
7200 double sided £295.00+9.50 carr + vat 
full technical manual £20.00 alone £9.00 with drive, refund of difference on purchase of dove. 
Data sheet on request 
SPECIAL new, KODE PSU, drives 2 DRE drives £39.99 + air+vat 
8" single sided, single or double density diskettes £ 1.80 each £15.00 for 10 inc lib case + vat 

COOLING FAN SPECIAL 
pep your equipment coo an. re la s e with our range of professional fans. 

ETRI 99XU01 Miniatureequipmentfan 240 vac working DIM 92 x92 a 25 mm BRAND NEW 
complete with finger guard. Males price £18 our price £10.25 
BUHLER 89.11.22 micro miniature 8-16 vDC reversible fan. Measures only 82 x 62 22 mm, 
Uses a brushless DC servo motor, almost silent running ideal portable equipment life in excessof 
10.000 hours. BRAND NEW manufacturers price£32.00 our price £13.95 
MUFFIN/CENTAUR cooling fans, tested ex equipment 240v £8.50, 11 5v £5.60 + p&p 
£1.90 
KOOL TRONICS Powerful snail type bower gives massive air movement with centrifugal rotor 
DIM as a cube 8" x 8" x 6" air aperture 2.5" x2.5" with flange fixing. BRAND NEW 1 liciv50 Hz 
ac working ONLY £9.96 +£1.90. 

- 

ELECTRONICS 
Dept E.T.I., 64-66 Melted Rd., Thornton Heath, MAIL ORDER 
Croydon, Surrey. Tel: 01-689 7702 or 01-889 6800 INFORMATION 
Unless otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum 
order value £2.00 Prices and Postage quoted for UK only. Where post and 
pecking not indicated please add 60p per order. Bona Fide account orders 
minimum £20.00. Export and trade enquiries Welcome. Orders despatched 
same day where possible. 3% surcharge on Access and Barclaycard orders 

HA 8NC PIG 50p 

75a INC PIG 60p 
P1259 PLO 40p 

80230 SIR 35p 

100 PCI MIN ORO. 

HIGH SPEED 
DATA MODEMS 

A superb pee of engineering made by SE Labs Ltd. to 

'm coat spend' spec for to GPO, the Modem 12 is a 

!anchan» Modem for use on OMB. 2412 samoan, 

over des irks. Mary Natures ickde !washable V26 

modiekey 2400 bad NI duels! 600/1200 standby, 

auto rawer, 4 wee or 2 wee operation. Sed test LEI 

status kdicaoon, CMOS technology, meddle conduction, 

arenal coat ossi £700 each. Named bead new, 

slppfed complete with PSU et. 
£ 185.00 + £9.50 cariase + VAT 

*Permesso may he reputed for connection to PO Imes. 

DISTEL O 
"Dial our Database!" 

Get information on 1000's of stock 
items and order via you r computer. 300 
baud on 01-689 6800 
18.30 to 0900 6 days a week and all 
day Sundays ITS FREE! 

SOFTY 1 & 2 
EPROM BLOWER 

Software development system invaluable tool for designers, 
hobbyists etc Enables open heart surgery on 2716, 2708 etc 
Blows, copies, reeds EPROMS or emulates EPROM/ROM/RAM 
in situ whilst displaying contents on domestic TV receiver. Man 
other features £116 + can. + VAT. Optional 2716, 2716 

Function Card £40 + VAT. PSU £20 + £1.50 can. + VAT. 
Nifty 21er 271//2732 £169+VAT 

Write of . . far more decals 

9fe VIDEO 
MONITORS 

Ex -equipment 9" Motorola Video Monitors 75£2 composite 

input, tested but unguarented. £39.99 +1.50 carriage 

+ VAT. Complete with circuit. 

SEMICONDUCTOR 
GRAB BAGS' 

Weed Seers lammed relee cements include eeaetaort, Mete, ham. Lt.'', 
triase, diodes, Midge lees, eso. ea. All dream ouerenued brand new lull epa 
sib mnureetunr'l meekiMa, luny yamteed. 50. bee 12,110 100* bag 01.10 
TTL 74 ea«e 
A Abner duems of en "mum du board" range of 74 TTL aricar I.C.'e 

arabiN a te uemr l00* mind "many TTL" Irati bee a e pace shah two er 
Chia dopy in nee bp would normally cm to buy. 
Fully eaaeteed et I.C.'e hill eec. 100. UN 200. r12.N 300. f11,611 

R FULLY CASED 
ASCII CODED 

KEYBOARDS 
IDEAL - 
TANGERINE, 
OHIO ETC, 

Straight from the U.S.A. made by the world amous R.C.A. Co., the 
VP500 Series of cased freestanding keyboards meet all require- 
ments of the most exacting user, right down to the price! 
Utilising the latest in switch technology. Guaranteed in excess of 
5 million operations. The keyboard has a host of other features 
including full ASCII 128 character set, user definable keys, 
upper/lower case, rollover protection, single 5V mil, keyboard 
impervious to Aquids and dust, TTL or CMOS outputs, even an 
on -board tone generator for keypress feedback, and a 1 year full 
R.C.A. backed guarantee. 

VP801 7 bit fully coded output with delayed 
strobe, etc. 4395 
VP811 Same as VP601 with numeric pad. f54.95 
VP80S Serial, RS232, 20MA and TTL output, with 
6 selectable Baud Rotes. £64.26 
VPSIE Same as VP606, with numeric pad, £84.34 
Plug end cable for VP801, VP611 £2.25 
Plug for VP806, VP616 £2.10 

Post, Packing and Insurance. 

ORDER NOW OR SEND FOR DETAILS. 
£1.95 

5v D.C. PC Fi SUPPLIES 
o owing the recent "SELL OU demand for our 5v 

3 amp P.S.U. we have managed to secure a large quan- 
tity of ex -computer systems P.S.U,'s with the following 
spec,; 240 or 110v A.C. input. Outputs of 5v @ 3-4 
amps, 7,2v @ 3 amps and 6.5v @ 1 amp. The 5v and 
7.2v outputs are fully regulated and adjustable with 
variable current limiting on the 5v supply. Unit is self 
contained on a P.C.B. measuring only 12- x 5' x 3' , 
The 7.2v output is ideal for feeding "on board" regu- 
lators or a further 3 amp LM323K regulator to give an 
effective 5v @ 7 amp supply. 
Supplied complete with circuit at only £10.95 +£1.75pp. 
Believed working but untested, unguaranteed. 
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ft COMPUTER WAREHOUSE 

NOW OP' N 
MOMDAV SATURDAY 

9 30 9 30 

BULK 
BUY 
SPECIALS 

RAM scoop 
4116 200 NS I for £12.96 
4164 200 NS £8,50 aach 
2102-060 NS 8 for £6.60 
INC VAT 

26p 
26S 

Zb WAY w 
CONNECTORS 60+ 
1.70 1.10 
1.90 120 

ALL + VAT 

100+ 
0.96 
1.00 

I WIRE WRAP SKTS. I | 
24 Pin Van 2lp ■ C10 | 
14 Pm 6oU 22p I DATA CASSETTES ■ 
11 Pin QaM 24p ■ 10 for ES.75 ' ■ 
100 PCS Mia Ord. ■ Im. VAT 

HP CONNtCTOH* 
fin MC PLfi SOp 
7in INC PLG SOp 
PL26I PLG 40p 
80239 SKT 36p 
IN PCI MIN 0R0. 

OLIVETTI TE30C TELETYPE ASR33 OLIVETTI TE300 cxpepimentors highspee:- 
1/0 TERMINALS PRINTER/TERMINALS tsvo 2v-i 2v«24v oata modems 

POWER SUPPLY 

Y 

V* 00'' 

From £195 * ^at 
Fully fledged industry standard ASR33 data ter 
minal. Many features including: ASCII keyboard 
and printer for data I/O, auto data detect circuitry, 
RS232 serial interface. 110 baud, 8 bit paper tape 
punch and reader for off line data preparation and 
ridiculously cheap and reliable data storage. Sup 
plied in good condition and in working order 
Options; Floor stand £12.50 + VAT 

KSR33 Wrth 20ma loop interface £125 00 + VAT. 
Sound proof enclosure £25.00 ■» VAT 

DIABLO S30 DISK DRIVES 

Another shipment allows us to offer you 
even greater savings on this superb 2.5 MB 
(formatted) hard disk drive. Two types are 
available both fully refurbished and 
electronically identical, the only difference 
is the convenience of changing the disk 
pecks. 
S30 front loader, pack change via front 
door £550 +vat 
S30 fixad, pack change via removal of top 
cover £295 + vat 
+ & —ISv PSU for 2 drives £125 + vat 
Carriage & insurance on drives C1 5.00 + vat fully 
DEC RK05, NOVA TEXAS compatable further infoon 
controllers etc on request. 

yVIAINS FILTERS 

A complete I/O terminal with integral 8 hole 
paper tape punch and reader, full ASCII 
keyboard, 120 column printer, and control 
unit The printer is capable of 150 baud with a 
serial TTL or balanced input-output sold in 
good overall condition but untested. Complete 
with circuit unguaranteed. Connect direct to 
your microat0NLY£99.00 +£11.50carr + 
vat 

Ones agair «■ ire wry pfemd to afhr tte suparb Pomw 
Supply Unt and hop* to tabsfy moct of our previous 
customan v^u wire diuppovilad wfwn m told out dm to 
dernand bst tkm tt«y ware advwted!!! Thnt units m«y pat 
have wal bMn maria tor your lab, thty consist of a nmi- 
andoaad chasm maasunng 160mm 1120mm x 350mm 
cwtainaifl al sic on aiacfronics to piw lha folowing Uy 
regulstad and short circuit proof outputs of 
+ 5v 2 amps DC + T2v @ 800 ma DC 
-12v @ 800 ma DC +24v@ 350 matt 
and if thaf snot enough a fiWyftoaOng 5 v output @ 50 me DC 
which may be sehesed to giw a host of other voftagat Al 
outputs are brought out to lha front pare! wa miniattn iKk 
sockets aid are also dupkatad at #* rea on short ftyng 
leads. Units accept standard 240v mains input T1«y an 
ex GP0 and may haw minor scratches on the from panels, 
they are sold urtestad but in good mtamai conditon. 
£ 16.50 each + £2.50 p+p complete with circuit 
and component bt Trarsformer guaranteed. HURRY 
WHILE STOCKS LASTI1 

■4^ r THE PRINTER SCOOP OF THE YEAR 
THE L0GABAX Z80 MICROPROCESSOR CONTROLLED 

LX180L MATRIX PRINTER 

I Prof ess wna I type mains filters as used by "Mam Frame 
Manufacturers" ideal for curing those unnerving hang ups and data glitches, fit one now and cure your problems! Suppression DevicosSD5 A10 5 amp£6.95 Corcom Inc F1900 30 amp£1 3.96 + ppCI.OO  

A massive bulk purchase enables us to offer you this 
superb professional printer at a fraction of its recent 

cost of over £2000. Utilising the very latest in microprocessor technology, it features a host of 
facilities with all electronics on one plug in P.C.B. Just 
study the specification and you will instantly realise it 
meets all the requirements of the most exacting 

professional or hobbyist user. 
STANDARD FUNCTIONS ★FuH ASCII character set ★ Standard 

ink ribbon ★ RS232/V24 serial interface - 7 xtal controlled baud rates up 
to 9600 *194 characters per line ★ Parallel interface ★ Handshakes on seriel and parallel 

ports ★ 4 Type fonts, italic script, double width, italic large, standard ★ Internal buffer ★ Internal self test ★ 170 CPS ★ Variable paper tractor up to 17.5* wide ★ Solid steel 
construction ★ All software in 2700 eproms easily reconfigured for custom fonts etc. 
All this and more, not refurbished but BRAND NEW At Only £525 +VAT 
OPTIONAL EXTRAS* lower case optionC25,OO * 16k buffer £30.00 * Second tractor for I 
simultaeous dual forms £85.00 * Floor stand £45.00 * specialist carnage £ 19.00 All I 

plus VAT data sheet on request ' 

A superb pace of engineenng made by SE Labs Ltd to 3 
no cost spared" spec for tf* GPO. (ha Madam 12 is 

syndvonoui Modamfw use onOATU2412 sarwst. « 
oPrer data Us. Manr features ndufc Kchatria V26 
modiJabon. 2400 baud U duplex 600/1200 standby, 

snawar 4 ww or 2 wit operation Sdf test LED 
status indication, CMOS tetmology, modular construction, 
origkial u»t mar £700 aach. Befevad brand new, 

M comptata with PSU etc 
£185.00+£9.50 carnage + VAT 
'Ptmxasion may be reqwred for ctmnecbon to PO lines. 

DISTEL © 
"Dial our Database!" 

Get information on 1000's of stock 
items and order via yourcomputer. 300 
baud on 01 -689 6800 
18.30 to 0900 6 days a week and all 
day Sundays ITS FREE! 

"son y i a 7 EPROM BLOWER Software development system invaluable tool for designers, 
hobbyists, eta Enables open heart surgery on 2716, 2708 eta 
Blows, copies, reeds EPROM Sore mutates EPROM/ROM/RAM 
in situ whilst displaying contents on domestic TV receiver. Many 
other features £11B + cerr. + VAT. Optional 2716, 2716 

Function Card £40 + VAT. PSU £20 + £1 SO cerr. + VAT. 
Stfty 2 tor 2711/2732 E169+VAT 

Write of phone for more details.  
9" VIDEO 

X 3NITORS 
IEx-Bquipmtnt 9" Motorola Vldao Monitors 7511 composita 

input tastad but unguarantad. £39.99 +£7.SO carriaga 
+ VAT. Complata with clrcuil 

DC SYSTEM SUPPLY 
Professional fully cased fan cooled system supply. Standa rd 240 Vac input with the following DC outputs 
5V@ 11 amps+1 5-1 7v@ amps,-! 5-1 7v@8 amps 
and +24v @ 4 amps All outputs are fully crowbar 
protected and the 5 volt output is fully regulated. Sold 
tested and in a new or little used condition complete with circuit£55.00+ carT£8.50 + vatDIM 15.5"x9"x 6' 

IVATIQIVAL MA1012 LED 
CLOCK MODULE 

+ 12 HOUR 
+ ALARM 
+ 50/60 HZ 
The same module as used in most ALARM/CLOCK 
radios today, the only difference is our pricel All 
electronics are mounted on a PCB measuring only 
3* x 1J" and by addition of a few switches and 5/16 
volts AC you have a multi function alarm clock at 
fraction of cost. Other features include snooze 
timer, am pm, alarm set, power fail indicator, flash- 
ing seconds cursor, modulated alarm output etc. 
Supplied brand new with full data only 
Suitable transformer £1,75. 

■ OPTIC 
I simult 
I items 

HiJ 

Hunbelle I drives u I buscorr 
I only dit I manufa< ■ 7200d 

FLOPPY DISK DRIVES 
| Unbelievable value the ORE 7100 & 7200 B" disk s utilise the finest technotogy to give you 100% | bus compatabditywrthmostdrives available today,the difference being our PRICE and the superb manufacturing quality. The 7100 single sided & 
7200 dou ble sided drive accept hard or soft sectoring. IBM or ANSI standard giving a massive 0.8 MB (7100) & 1,6 MB (7200) of storage. Absolutely SHUGART, BASF, SIEMENS etc compatable Supplied BRAND NEW with user manual and 90 day warranty. 7100 single sided   £225.00 + 9.50 carr + vat I 7200double stded   ..£295.00 + 9.50carr + vat I full technical manual £20.00 alone £9.00 with drive, refund of difference on purchase of drive. | Data sheet on request. SPECIAL new, KuDE PSU. drives 2 ORE drives£39.99 + carr+ vat 
8" single sided, single or double density diskettes £1.80 each £15.00 for 10 ing lib case + vat | 

and 5/16 ■ 
clock at a Ij 
3 snooze B 
lor, flash- I 
>ut etc, f 
£5.25 | 

M M' f lUXNJU 
l LIMI'DM N I S 
,s. ( nnipvu N i 66 

DISCOUNl 

COOLING FAN SPECIAL 
Keep your equipment cool and reliable with our range of professional fans ETRI99XU01 Miniatureequipmentfan240vacworkingDlM92 x92 x25 mmBRANDNEW complete with finger guard. Makdts price £16 our price tl 0.2B BUHLER69.11 *2 micro miniature 8-16 vDC reversible faa Measures onty 62x62 x22 mm. Usea a brush less DC servo motor, almost silent running ideal portabie equipment, life in excess of 10.000 hours BRAND NEW manufacturers price £32.00 our pnee £13 95 MUFFIN/CENTAUR cooling fans, tested ex equipment 240v £6.60, 11 5v£5.60 + p&| £1.90 IKOOL TRON ICS Powerful snail type blower gives massive air movement with centrifugal rotor I DIM as a cube 8" x8"x6"air aperture 2.5"x 2,5" with flange fixing. BRAND NEW 110v50Hz| ac working ONLY£9.95 +£1.90 pfrp. 

Due to our massive bulk purchasing programme 
which enables us to bring you the best possible 
bargains, we have thousands of I.C.'s, Transistors, 
Relays, Cap's., P.C.B.'s, Sub-assemblies, Switches,, 
etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any one item to 
include in our ads., we are packing-all these items 
into the "BARGAIN PARCEL OF A LIFETIME" 
Thousands of components at giveaway prices! 
Guaranteed to be worth at least 3 rimes what you 
pay plus we always include something from our ads. 

J for unbeatable value!! Sold by weight 
2.Ste£ 4.7S+pp£1.2S SMtE 6.75+pp£1.8C 
IDUi £11.75+pp £2.25 20+ £19.99+pp £4.75| 

SEMICONDUCTOR 
GRAB RAGS 

Et4 tamk Miu« contttm «***• trtmistan, liftMf, I.C.'t, ti, dNHln. bridga reci. »K. He. All dtvicre|w«rantMd brand naw lull ipw i mare*fatWrer'i arerkinf^ fuHv fuwantaad. S0+ ba| Q.H 100+ bai CS.ti (TTL 74 MM A pifaMic purthrea o( an "acrore Vw board" rarta of 74 TTL reriti I.C.'i lint Mm m w offar 100+ imKiO "mocriy TTL" (rah bag* at t pric* which two thrat chtM m tha bre would rwrreMly CMt to buy. Fully |4jaranw4 at I.C.'i M vk. 110^ UM 200* (12.M 300* £tl.M 
grm Mm fully cased 

■ ASCII CODED 
KEYBOARDS 

IDEAL- 
TANGERINE, 
OHIO ETC, 

Straight fram the U.S.A. mede by the world famaus R.C.A. Co., the VPBOO Series of cased freestanding keyboards meet all require- 
ments of the most exacting user, right down to the price! 
Utilising the latest in switch technology Guaranteed in excess of 
5 milhon operations. The keyboerd has a host of other features 
including full ASCII 128 character set, user defineble keys, 

J upper/lower cese. rollover protection, single 5V rail, keyboard 
| impervious to liquids and dust, TTL or CMOS outputs, even an 

orvboard tone generator for keypress feedback, and a 1 year full 
R.CA backed guarantee. 
VN01 7 bit fully coded output with delayed 
strobe, etc. £43.951 
VPS11 Same as VP601 with numeric pad. £54.951 
VPSM Serial, RS232, 20MA and TTL output, with V 
6 selectable Baud Rates. £d4.26 I 
VPtll Same as VPG06, with numeric p*(* £84.341 
Plug and cable for VP601, VP611 £2.25 
Plug for VP0O6,VP616 C2.W 
Post, Packing and Insurance. £1.951 
ORDER NOW OR SEND FOR DETAILS. 

ELECTRONICS 
Depl E.TX. 64-66 Meffort Rd., Thornton Heath, MAIL ORDER 
Croydon, Surrey. Tel; 01-689 7702 or 01-689 6800 INFORMATION 
Unless otherwise stated aii prices in elusive of VAT. Cash with order. Minimum 
order value £2.00 Prices and Postage quoted for UK only. Where post and 
packing not indicated please add 60p per order. Bona Fida account orders 
minimum £20.00. Export and trade enquiries Welcome, Orders despatched 
same day whore possible. 3% surcharge on Access and Barciaycard orders 

bvD C POWi. R SUPPLIES 
Following the recent "ScLL OUi" demand for our 5v| 
3 amp P.S.U. we have managed to secure a large quan-1 
tity of ax-computer systems P.S.U.'s with the following 
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4 
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and 
7.2v outputs are fully regulated and adjustable with 
variable current limiting on the 5v supply, Unit is self 
contained on a P.C.B. measuring only 12" x 5" x 3". 
The 7.2v output is ideal for feeding "on board" regu- 
lators or a further 3 amp LM323K regulator to give an 
effective 5v @ 7 amp supply. 
Supplied complete with circuit at only £10.95 + £1.75pp. 
Believed working but untested, unguaranteed. 
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Greenbank 
Greenbank Electronics 

(Dept T4E). 92 Chester Road, New Ferry 
Wirral, Merseyside L62 5AG 

(Tel. 051 645 3391) 

Á TERMS. VAT. CWO. Choies etc payable to Greeshank Electronics and crossed. 
Add VAT to ail prices at 15% except where stated otherwise. Post etc: UK 40p 

I+6p VAT = 46p1 per order. Export: NO VAT hot add 40p )Eire). E 1 (Europe) and 
(3.50 d'ewhere. Access. Barclaycard. Visa. telephoned orders accepted. 
1Pdys. Mdversities. goat depts, etc can lelephese their orders for immediate 
despeMA en accueil 

These cu 
Note ì17d 

BARCLAYCARD % 
Offered es an alternative to the well established International Size Computer Cards. 

EUROCARD 180 COMPUTER BOARDS, CUSTOM 80 SYSTEM 
The Custom 80 System kas been designed as a fully expandable moduler computer system. The 

circuits are supplied as a full kit of parts, all you need are toots and solder. 
The colour VDU card gives a teletext format, 24 fines of 40 characters, upper case, lower case, 

pixel graphics, contiguous, non connotions, cingle height, double height, memory mapped etc. 
The kit is supplied with all the components for colour and is used with your own colour or 
monochrome . V. set. 

The keyboard Port card is used to interface the ASCII keyboard to the computer. It is interrupt 
armen giving fast response to keystroke. On this card is included 1K of user RAM this is in 
addition to the 1K of VDU test RAMI and space for e 2K EPROM such as the CSYS operating 
system. The ROM and RAM can be switched by software, which is desirable if full use if to be 
made of the dynamic RAM expansion cards. 

The CPU board uses the high speed version of the 293 microprocessor and operates at full 
4MHz. Full use can be made of the 280A's powerful interrupt structures, including mode 2 
)vectored) interrupts. The CPU can insert wait states when requested and utilises pulsed reset for 
use with dynamic RAM's. 

For a full 64K system two RAM expansion cards are required. (These may be purchased singly if 
required. For example if 32K is sufficient for your initial needs). 

The microcomputer cards plug into the Custom 80 Micro Bus circuit board which is mounted in 
the high quality Custom 80 rack, which is in turn fitted with a case conversion kit or a good looking 
instrument case. 

For high speed machine code work the CSYS operating system has been designed to allow 
maximum use to be made by the user's own programs, of the various subroutines and utilities 
contained in the firmware. 

Programs can be stored using named files on cassette. The dual cassette interface includes 
facilities for an RS232 or 20 mil. current loop to drive a printer. The band rate is software 
selectable between 300 and 2400 band The card also hase Z80A counter timer circuit. 

For users who would prefer to write programs in BASIC there is a 414 integer BASIC supplied on 
cassette tape. Ir includes commands for setting colour, black and white, graphics etc. PLOT (e 
point), draw la anel, erase le line) etc. A 12K Custom 90 BASIC is in development and this will be 
produced m both interpreting and compiling versions. 

Also in development is an interface to floppy disks land disk operating systems). 
If you are working on a tight budget, the various kits of parts can he purchased one at a time, 

prices range from (34.09 (for the Micro Bus kir with 5 connectors) or (43.22 (for the CPU kit) up to 
(74.551 for the colour VDU kit.) 

Send for more details la large SAE is not essential but hales us) and a comprehensive Custom 
80 price list. 

NEW RELEASE 
We are now able to sell the bare PCB's without the components but including full 

documentation. Custom 80 CPU (18.83, Custom 80 KBP (19.39, Custom 80 Micro Bus (13.87, 
Custom 80 32K RAM (21.25, Custom 80 VDU (23.70. Ask us for details of Bare Boards for 
Custom 80 System. 

CMOS 

TEX MICROSYSTEMS "EPROMPT" UV ERASER 

A low-cost alternative to the above erasers (UV 1401411 claimed by the manufacturer to 
erase up to 32 chips in 15-30 murs This is the cheapest eraser we have seen The unit has 
no timer, power switch or safety interlock switch The user places up to 32 chips into 
loose conducting foam in the erasure tray 116 along the base, 8 on each side) The chins 
are held in place by the UV tube which sus in the tray (Unlike the UV 140. 141, no r 

precautions have been taken to prevent the seepage of UV fight, but the manufa; 
state that "Incident light from this device is quite safe at distances above 12 inches 

IDlmensions - 325 , 64 r 38mml 
EPROMPT ERASER PriceE33 MODULAR COMPUTER 

SYSTEM CARDS 
International cards (mostly Kemitron) 

A range of International 1114 203mml size cards 
which may be purchased individually as desired. 
or to build up à complete system further derails 
available on request All hoards are epoxy glass 
with gold plated edge plug 

New bare -board prices. 
MZB-3280 CPU £11.60 
SCMP-2 SC/MP CPU £11.50 
MPA-7 Buffered SC/ MP CPU £10.75 
MXD-2 16K 014116 £11.00 
MXA-1 2K of 2102 £11.60 
MXA-38K of 2114 £11.60 
PRM-88K of 2708 £10.75 
RRM 2KROM/6KRAM £15.96 
IP -2 Input Port £11.60 
OP -3 Output Port £11.50 
510-4 RS232ltwol £11.50 
PP -2 Prom Programmer £11.60 
TPA -2 SC/ MP Tape Interface £10.75 
OCR -6 SC/MP Keyboard Interface 

£10.75 
VDU -A £10.76 
VDU -e £10.75 
VDU -G £10.76 
New boards expected soon. 

'VDU -K (single board VDU 32x24 06.66 
MP -87 18070 CPU) £16.66 
MZB-4 IZ80A CPU( £51.60 
MXD-61256K Dynamic Rami £33.60 
DC -21S. D. Disk Controller/ £16.66 
DC -4I D.D. Disk Controller) £33.e0 
HDA-1 (Nard Disk Adaptor) £33.60 
SOFTWARE 
ZYMON 1 Monitor (2K/ £14.06 
BCS BASIC 1661 £16.06 

SWITCH MODE PSU. 
AC 52215 5V/10A E118.90 
AC542IS5V/20A E81.20 
AC 94215 5V/10A 12072A 12V/2A 5V/0 I A 

E126.00 
OPEN CARD SWITCH MODE PSU 

FULLY ASSEMBLED P.C,a. CARD 197 * 108 
52 m°tapote *5V/BA, 5V/5A, 12V/ IA, 12V/IA 
Type AC9251 L81.75 
ACB353 5V/3A, 24V/3A. 12V/0 17A, 187 x 157 

a. 52mm E89,60 
NEW Eurocard Switch Mode PSU's 

Fully Assembled Card, 1W r 160mm x 7E 30W 
wow power 

Type 7150 . 5V et 6A adiustabie to a 15V et 
2A £41.40 
Type 7151 . 5V at 3A, x11+ 1201.2A £42.10 

UV 141, UV ERASER 
Two easy -to -use units designed for both 
the professional end amateur UV -prom 
ear. 
F 

Can erase up to 14 Drums 
Special shortwave ultra-violet tube. 
Erase time variable between 5 and 50 
minutes in 5 -minute steps I preventing 
over exposure which may shorten 
prom tifel 
Sliding tray carries pions on conduc- 
tive foam 
Safety interlock switch prevents the 
timing circuit from operating and 
switching on the tube with the tray 
open 
'Mains On" and " Tube On" indicators. 

Smart textured case 
Complete instructions supplied 

Supplied complete with mains plug and 
flex 

Model UV 141 - Price £77.70 
Also available without timer as i 

Model UV 140 - Price £61.20 

4000 
4001 
4002 
4006 
4007 
4006 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4037 
4038 
4039 
4040 
4041 

14p 
14p 
14p 
66p 
18p 
62p 

40p 
15p 
18p 
34p 
76p 
66P 
32p 
48p 

42p 
61p 
70p 
68p 
20p 
45p 
lep 

£1.30 
38p 
58p 
77p 
50p 

£1.70 
£1.25 
£1.66 
£1.95 

95p 
£1.15 
£1.10 
£2.79 

78p 

74C f 
74CÁ0 
74002 
74C04 
74C08 
74C10 
74C14 
74020 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 

2/1028p 

28p 
28P 
28p 
30p 
28p 
28p 
28p 

E1.43 
57p 
50p 

4042 
4043 
4044 
4045 
4046 
4047 
4048 
4009 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4059 
4060 
4062T 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4085 
4086 
4086 
4089 

60p 
70p 
85p 

£1.70 
75p 
75p 
55p 

30p 
78p 
78p 
78p 

£1.25 
£1.25 
£1.20 
£4.80 

90p 
£9.95 

99p 
36p 

£3.99 
22p 
20p. 
28p 
208 
20p 
20p 
20p 
60p 
26p 
28p 
26p 
26p 
66p 
65p 
70p 

£1.40 

t prices for Amateur Users and 
ustrial users quantity prit s 

Mostly Motorola, RCA 

4093 
4094 
4095 
4096 
4097 
4098 
4099 
40100 
40101 
40102 
40103 
40104 
40105 
40106 
40107 
40108 
40109 
40110 
40114 
40160 
40161 
40162 
40163 
40174 
40181 
40182 
40192 
40193 
40194 
40208 
40257 
4160 
4161 
4162 
4163 
4174 
4175 
4194 

43p 
£1.68 

90p 
90p 

£3.20 
88p 
95p 

£1.92 
£1.30 
£1.80 
£1.75 

96p 
£1.16 

60p 
£4.50 
£1.00 
£3.00 
£1.77 
£1.54 
£1.54 
£1.54 
£1.64 
£1.54 
£5.03 
£1.90 
£2.41 
£2.41 
£1.05 
£7.54 
£2.31 

95p 
99p 
99p 
99p 
99p 

£1.05 
£1.05 

4409 £7.90 
4410 f7.20 
4411 £6.95 
4412VP £8.00 
4415V £4.80 
4422 £5.66 
4433 £7.70 
4435V £540 
4450 £3.50 
4461 £3.93 
4462 £4.41 
4490PP £3.50 
4490VP £3.14 
4501 29p 
4502 £1.20 
4503 70p 
4505 £5.71 
4506 Sop 
4507 40p 
4508 £2.65 
4510 68p 
4511 68p 
4512 75p 
4513 £1.99 
4514 £1.95 
4515 £1.98 
4516 75p 
4517 £4.15 
4518 42p 
4519 29p 
4529 78p 
4521 02.00 
4522 f1.11 
4526 95p 
4527 01.15 
4528 Bop 
4529 (1.30 
4530 70p 

Export. 
available. 

4531 £1.30 
4532 E1,10 
4534 E5.00 
4536 E2.95 
4537L £26.10 
4538 01.15 
4539 01.15 
4541 01,19 
4543 f1.35 
4549 03.95 
4552 (14.85 
4553 02.99 
4554 £1.38 
4555 50p 
4556 55p 
4557 (3.20 
4558 £1.20 
4555 03,95 
4560 (1.80 
4561 81p 
4562 £4.95 
4566 £1.59 
4568 £2.38 
4569 £1.75 
4572 36p 
4580 £4.60 
4581 02.50 
4582 99p 
4583 90p 
4584 48p 
4597 E2.44 
4598 £2.90 
4599 05.95 
47W 01.75 
ICM7038A 

E4.25 

74LS f 
741.000 12p 
74LS01 13p 
74LS02 14p 
74LS03 14p 
74LSO4 15p 
74LS05 15p 
74LSO8 15p 
74LS09 15p 
74LSIO 15p 
74L51/ 15p 
74LS12 15p 
74LS73 30p 
74LS14 48p 
74LS75 15p 
74LS20 15p 
74LS21 15p 
74LS26 18p 
74LS27 15p 
74LS28 20p 
741030 18p 
74LS32 15p 
74LS33 16p 
74LS37 16p 
74LS38 16p 
74LS40 16p 
74L042 35p 
74LS47 40p 
74LS48 80p 
74LS49 60p 
74LS51 15p 
74LS54 15p 

AO DATA PACK 
Comprehensive information on the 29q CPU, P10, CTC 

etc., in the bread data books described below. 

Men Z10 Promeemokr6 Mme. lepprox 300 

paged flay detailed exploration of al the 280 

opcodeslassembly Mngupe. 
Remit ZIIO Microcommiter Data Beak lapprox 
475 pages( contains Z80 instruction sol and technical 
information and specifications of the 250 family . 

I.C.'s 

Mestok Mivenrprper Systence Data Beak lapprox 
220 papes) contains details of the Mostek range of , 

microcomputer circuit boards end software etc. 

The weight of the dots pack is approximately 1.9 

kilos. 

Price: E14.95 (There is no VAT on this item, but 
please add an extra £1.00 towrds the cost of the 
postage). 

T.Y. MONITOR P.C.B. for OEM users 
Tkis is en assembled P size 130 a 190mns which yea .Ad lo year 
est IZ" la" black and white C. R. t 190 degree 20ee die reeil. 11 

eblain a t V monitor ri mouesl cast. (Regrettably sua casson spply 
the C.R T al present.) 

Revel comtois. contras) brightness. etc are included. and the only 

lapas seeded are 15 Vol,, io' Ac al I5 Amy; and I Von pk-fl 
composite arien npul 

Ssppbed with urcuil dia grani £33.50 

KEYBOARD CASES 
405 x 210mm. Panel size 330u 188 mm £10.14 
510 x 340mm. Panel size 430 x 115mm £2822 

EUROCARD 19" CARD FRAME 
ail el 2 eM plates + men. 2 rest aha 2 rest IN bers. 4 eetran £26.04 

Card Papes put el 101 

Cenador MWnleg Ship Iprl 
£eve r seesiee kO 

Ur m ire spa ala 3U 19" 04yp arel 
OIN 41012 Ere4ard Connecters 

64 rey Rp owe a+c 164/961 
64 ep Srkel rmn a+4 (64(961 
64 sup Rsl raw 4+6164/641 

64 my Sept tens 4+1 p64/641 

£1.53 
£327 

EILN 
E32.116 

c .i! 
£2.71 
£4,24 

74C76 57p 
74C83 £1.34 
74035 £1.34 
74088 e7p 
74039 £4.62 
74C90 89p 
74C93 90p 
74C99 £1,06 
74C107 £1.27 
74C150 £3.81 
74C151 £2.55 
74C154 £3.81 
74C157 £229 
74C160 £1.40 
74C161 £1.15 
74C162 £1.15 

74C163 £1.16 
74C164 E1,60 
74C165 £1.08 
74,173 93p 
74C174 93p 
74C175 93p 
74C192 £1.15 
74C193 £1.15 
74C195 £1.00 
74C200 £7.45 
74C221 £1.41 
74C373 £1.79 
74C374 £1.79 
74C901 57p 
74C902 79p 
74C903 57p 

74C904 '57p 
74C905 07'53 

-74C905 57p 
74C907 Sip 
74C908 E1.00 
74C909 £1.69 
74C909 £1.69 
74C910 £7.45 
74C911 £7.39 
74C912 £7.39 
74C914 £1.46 
74C915 £1.15 
74C918 £1.10 
740921 £17.07 
74C922 03.78 
74C923 £5.49 
74C925 E5.99 

74C926 E6.99 
74C927 05.99 
74C928 05.99 
74C929 E17.90 
74C930 E17.90 

80C95 85p 
80C96 92p 
80C97 85p 
80C98 92p 
82C19 £6.20 
88C29 £2.90 
B8C30 £2.90 

74LS55 30p 
74LS63 £1.50 
74LS73 25p 
74LS74 25p 
74LS75 28p 
75LS76 20p 
74LS78 24p 
741063 50p 
74LS85 70p 
74L086 38p 
74LS90 35p 
74LS91 80p 
74LS92 36p 
74LS93 
74LS95 40p 
74LS96 £1.16 
74LS107 43p 
74LS109 Sop 
74LS112 30p 
74LS113 40p 
74LS114 35p 
74LS122 4p 
74LS123 55p 
74LS124 0.05 
74LS125 30p 
74LS126 30p 
74LS132 45p 
74LS136 28p 
74LS138 35p 
74LS139 380 
74LS145 75p 
74LS147E1.70 
74LSI48 99p 

74LS151 39p 
74LS153 39p 
74L5154 £1.70 
74LS155 39p 
74LS156 39p 
74LS157 35p 
74LS158 36p 
74LSt60 41p 
74LS161 41p 
74LS162 41p 
74LS163 41p 
74LS164 48p 
74LS165 75p 
74LS166 85p 
74LS 170 E1,70 
74LS170 72p 
74LS174 72p 
74LS175 58p 
74LS181 £1.30 
74LS183£2.75 
74LS190 58p 
74LS191 58p 
74LS192 58p 
7415193 65p 
74LS194 40p 
74L5194 40p 

.74LS195 40p 
74LS196 58p 
74LS197 85p 
74LS221 60p 
74L5240 96p 
74LS241 96p 
74LS242 85p 

74LS243 85p 
74LS244 80p 
74LS245 £1.18 
74L0247 40p 
74LS248 65p 
74LS249 68p 
74LS251 40p 
74LS153 40p 
74LS257 48p 
74LS258 40p 
74LS259 86p 
74LS260 21p 
7415261 £1.96 
74LS266 25p 
74LS273 90p 
74LS275 £2.50 
74LS279 88p 
74LS283 45p 
74LS290 57p 
74LS293 46p 
74LS295E2.15 
74LS29801.30 
74LS324 £2.00 
74LS325 090 
74LS326 £2.90 
74LS326 0,94 
74LS327 £2.86 
74LS347 01.48 
74LS348 (1.86 
74LS352 (1.85 
74LS353 01.85 
74LS365 37p 
74LS366 37p 

74LS367 37p 
74LS368 66p 
74LS373 75p 
74LS374 75p 
74LS375 48p 
74LS377 90p 

.74LS378 69p 
74L379 65p 
74LS384 86p 
74LS386 86p 
74LS390 62p 
74LS393 60p 
74LS395 £1.99 
74LS396 E1.90 
74LS398 £2.75 
74LS399 02.20 
74LS445 £1.40 
74LS44701.44 
74LS490 £7.80 
74LS668 01.75 
74L5669 E1.50 
74LS670 £1.75 

QUARTZ I 
32.768KHz (watch £2.50 
60 KHz £9.95 
100.0 KHz £2.90 
200.0 KHz £3.70 
204.8 KHz 03.92 
262.144 KHz £3.92 
301.2 KHz £2.92 
312.5 KHz £3.92 
455.0 KHz 0.63 
1.000 MHz £2.95 
1.008 MHz 03,50 

1.280 MHz 0.92 
1.6 MHz £4.25 
1.8 MHz £4.25 
1.8432 MH £2.99 
2.000 MHz £2.80 
2.097152 MHz £3.23 
2.4576 MHz £2.99 
2.500 MHz £3.92 
2.56250 MHz 03.62 
3.000 MHz 0.62 
3.2768 MHz 02,70 
3.579545 MHz 01.75 
3.93216 MHz £3.92 
4000 MHz £1.99 
4032 MHz 01.99 
4 096 MHz £1.99 
4 194304 MHz 01.99 
4.433619 MHz £1.25 
4.608 MHz E3.23 
4.800 MHz £1.99 
4.9152 MHz (323 
5000 MHz £139 
5.0688 MHz f2.70 

5.120MHz E3.23 
5.185MHz 03.23 
5.24288 MHz £4.25 
6.000 MHz (2.10 
6.144 MHz E2.70 
6.400 MHz 03.23 
6.55360 MHz 01.99 
7.000 MHz £1.99 
7.168 MHz £2.50 
7.680 MHz E1.99 
7.86432 MHz £3.23 
8.000 MHz E1.99 
8.08333 MHz 03.02 
8.388608 MHz £323 
8.867237 MHz £2,99 
9.375 MHz 0.23 
IO.000 MHz £1.99 
10.245 MHz £323 
10.700 MHz 0.23 
10.92 MHz 0.92 
11.000 MHz 0,92 
12.000 MHz 0,56 

14.0 MHz 0.92 
14 31918 MHz 0.62 
16.000 MHz £2.90 
18.000 MHz £2.50 
18.432 MHz £290 
19.968 MHz 0,00 
20.000 MHz £2.811 

20.1134 MHz 0.23 
24.0 MHz 092 
26.690 MHz £2.90 
27.0 MHz 0.92 
27.145 MHz 0,00 
27.648 MHz 023 
38.6666 MHz 0.50 
48.000 MHz £2.70 
100.000 MHz £2.90 
116.000 MHz 030 

YE 

0.1" PFitchh weh copper 
strips 

2'-'x35 IF.- ku1901.01 
73p 

2';5x6" 
2'-"x17" 

83p 
52.51 

3'i x3^. 93p 
0 'x5" asp 

II" E3.26 
47"x17.9" £4.26 

01" Minboard 
(no stops) 

52p 

7911 
3'!'0170" £2.11 
Terminal pins £1.50 516 
YO OIP board £1,56 
OIP tresdheard E3.06 
Spat lace culler £1.16 
Pin insertion lori £1.62 

SOIOERCOR PINS 
100 70p 
500E3.25 1000 £6.00 

DIL SOCKETS 
8/14/16 pin 

8p/10p/10p 
18/20/22 pin 

18p122p125p 
24/28/40 pin 

25p/28p/30p 
24 pin Textool lever 
type zero insertion 
force £5.96 

EDLE CONNECTORS 
43 wig. 0.1" pitch. wire 
wrep. pslaràmp del pi 37 
Sisple seed fl x42([3.11 
Double sida/ 12 x42ff4.10 

TIMER ICs 
555/556 16p/45p 

OP -AMPS 
(AU 

fA313110MIM 
dqsl 

90p 
CA 3140E 4741 

4p 

LED DISPLAYS 
m -104E . 05-7211/728E (200 
OL747E/750E 11.00 
FIN 500/560 £1.20 

L104RO CRYSTAL 
OISPIAT 

IxO.Y' Sella pY ON. 

ULM 

CLOCK CHIPS 
Al 512244 E2.60 
11115020 £5.50 
Ma 50366 £6.56 

SIX OECAOE 
COUNTERS 

Mit 50395/6/7 (9.90 
50399 E7.50 

74S 
74504 

TRANSISTORS 
BC 107/8/9 
BC 177 
BC 213L 
BC 461 
BC 548 
2N 3703/4/5/6 
2N 3820 
TIP 2955 
TIP 3055 

10p 
20p 
10p 
34p 
14p 
10p 
45p 
60p 
bop 

DIODES 
IN 4148 4p 
IN 4001/2 5p 
IN 4003/4/5 6p 
IN 5401 15p 
IA BRIDGE 150V 22p 

13P SIL RESISTORS 
7 x 10K 18 pint 42p 
8 x 10K(9 pin) 46p 
8 x 4K7 (9 pin) 46p 
8 x 1K 19 pin) 46p 

(HL RESISTORS 
8 x 33R(16 pin/ 62p 
RESISTORS 
Carbon film, high 
stability Y.W E12 
range 2p each 
100 of one value £1,00 

CEMMIC CAPACITATORS 
le, 15pF, 22pF, 334F, 47pF, 

99pF, 100pF, 158pF, 224F, 
4741F, InSF, 2n2F, 33F, 
417F, 68,10( al sl *me 
191F, 22nF, 47nF at 5p aril 
100nFat 7p 

6602 
6502 (4.25 
6520/21 £2.99 
6522 0.50 
6532 £8.95 

280 
280A CPU £3.30 
280A P10 £2.90 
280A CTC £2.90 
790A-510/10 £13.95 

6800 
6800 MPU £2.95 
6802 MPU £3.99 
68)9 £8.75 
68101128 x 8 RAMI £1.20 
68A101128 x 8RAMIE1.30 
6820, 6821 PIA £1.25 
6840 £4.20 
6845 E9.60 
6850 ACTA £1.50 
MC6880 £1.20 

SCIMP II RAM 110 
SC/MP II 14MHz) £10.47 
INS 9070 £222.37 
INS 8154 RAMI/O £9.52 
INS 82551/0 £3.50 

CMOS 
COSMAC CDP 1802CEE6.50 
COSMAC CDP 11302E 00.86 
CDP 1884 E8.45 

STATICS(Moudy 45051611 
2114L200nS 84p 
2114L 300nS 83p 
6116 CMOS 2K RAM 200nS 

£4.76 
4118-1K x8 £3.25 

MICROPROCESSORS 
DYNAMICS 

411616K 200nS 74p 
8 x 4116 £5.95 
4164 £7.95 

UV ERASABLES 
52041512 x 8) £7.96 
27081K x 8 £1.75 
2716/2516 2K x 8 single 5v 

£1.96 
2532 4K x 8(5v) £4.05 
27324K x 8v 0.99 

PROM WASHING 
SERVICE 

50p each prom 
SPARE ERASER TUBE 

U -V tube 112'"1 (10.00 
UV PROM ERASER 

UV140 £61.20 
UV141 £77.70 
EPROMPT £33.00 

INTERFACE 
81LS 95 

1488 
1489 
75491 
75492 
8726 
8T28 
1L74 
Ai' -3-8910 
FD 1771 
8131 
8136 

90 
81 96/97 90p 
8115LS 98 90p 

59p 
59p 

70p92£1.20 

£1.40 
48p 

£5.95 
£18.00 

02.50 

ICM 7209IPA £2.89 
COM8116(Baud Ratet £8.00 

$AA5050 i £8.61 
SAA5020 £6.33 

CRT CONTROLLER: Darts 
AY -5-1013 0.45 
AY -3-1014A £5.50 
AV -31015 £3.00 
6402 0.92 
1402 £4.50 
96364E £5.94 

CRAB. GEN KEYBOARD 
ENCODER 

MK 2302 (1529 
RO -3 2513 l5 Upnercase) 

AY -5 2376 
6.75(S.e9 

FIRMWARE 
2K ZYMON for Z80 11 x 2516) 

includes commented listing 
£14.95 

1K ZMON Z80 Il x 2516 o1 1 

x 27081 (11.95 
2K Tiny Basic for Z80 I1 x 

25161 £11.95'1 
4K NI BL for SC/MP 14 x 27081 

249.95 
4K NIBL-MM for SCIMP 14 x 

27081 (49.95 
IDescriplion leaflet available) 
1K Elektor Junior ll x 2708) 

E1965 
11/2K ELBUG 13 x 52041 £3530, 
ETIBUG Il x 52041 03530 
ETIBUG 11 x 52041 £14.95 
ETIBUG 211 x 5204/ £14.95 

l SCMPIKB 11 x 5204/ £1495 

I UME MODULATORS 
ÚM7111 E36 Vision modulator, 

TV game or cheap compu- 
tertype _.._..__........02.10 

ÚM1233 E36 Wide bandwidth, 
computer VDU type £4.50 

UM1286 E36 Combined wide 
bandwidth vision modula- 
tor with intercarrier sound, 
high performance £8.25 

VOLTAGE REGULATORS 

7805 
7905 
7812 
7912 

45p 
55p 
48p 
55p 

VOLTAGE CONVERTER 
MODULES 

Ideal for use in otherwise 5V 

only systems, to obtain 12V 
12V. or dual 12V power for 

ASCII keyboards, RS 232 In- 
terlaces, dynamic RAMs, etc. 
All types need + 5V input. 
Size of each module (exclud- 

rig pins/ 34 x 26 x IOmm. 
Type ADIP-12A10 

I7V Output 125-84mA1_E4.95 
Type ADIN-12410 

12V. output 125-84mAl. £4,95 
Type A13ID-12A10 
_ 12V. duel output, 2 x 112- 

42mA1 

£5.25 
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Greenbank 
Greenbank Electronics (Dept T4E!, 92 Chester Road, New f-erry 

Wirral, Merseyside L62 5AG 
(Tel. 051 645 3391) 

TERMS. VAT. CWO Ctitfoet etc payaMe lo Greanbink Electronics and crosied. 
Add VAT to all prices at 15S except art ere slated otherwise. Post etc; UK 40p 
{+6p VAT = 46(i) per order. Export; HO VAT hot add 40p jEirej. £1 jEuropej and 
£3.50 elsewhere Access. Barclaycard. Visa. lelepHeoed orders accepted. 
[Fotys. Hvenrties. govt depts. etc can telephone their orders tor immediate 
despatch ea act Mint.) 

Off«r»d as an alternative to the well established international Sire Computer Cards. 
EUROCARO zn COMPUTER BOARDS, CUSTOM 10 SYSTEM 

The Custom 80 System has been designed as a fully expandable modular computer system. The circuits are supplied as a full kit of parts, all you need are tools and solder The colour VDU card gives a teletext format, 24 lines of 40 characters, upper case, lower case, prxel graphics, contiguoos. oon conhguons. single height, double height, memory mapped etc. The kit is supplied with all the components for colour and is used with your own colour or monochrome T.V. set The keyboaid Port card is used to interface the ASCII keyboard to the computer. It is interrupt driven giving fast response to keystrokes. On this card rs included IK of user RAM (this is in addition to the IK ot VDU text HAMl and space for a 2K EPROM such as the CSYS operating system. The ROM and HAM can be switched by software, which is desirable if full use if to be made of the dynamic RAM expansion cards The CPU board uses the high speed version of the Z80 microprocessor and operates at full 4MMz, Full use can be made of the ZSOA's powerful interrupt structures, including mode 2 (vectoredI interrupts. The CPU can insert wait states when requested and utilises pulsed reset for use wrth dynamic RAM's For a full 64K system two HAM expansion cards are required (These may be purchased singly if required. For example if 32K is sufficient tor your initial needel. The microcomputer cards p'ug rnto rhe Custom 80 Micro Bus circuit board which is mounted in the high quality Custom 80 rack, which is in turn fitted with a case conversion kit or a good looking instrumonf case 
For high speed machine code work the CSYS operating system has been designed to allow maximum use to be made by the user's own programs, of the various subroutines and utilities contained m the firmwaie. Programs can be stored using named files on caaaette. The dual cassette interface includes facilities for an RS232 or 20 mA. current loop to drive a printer The band rale is software selectable between 300 end 2400 band The card also has a 20OA counter timei circuit. For use's who would prefer to write piograma in BASIC there is a 4K intogei BASIC supplied on cassette tape. It includes commands for letting colour, black and white, graphics etc. PLOT (a point), draw la line), erase la line) etc. A 12K Custom 80 BASIC is in development and this will be produced m both mtorpieting and compiling versions. Also in devetopmeni is an interface iofloppy disks land disk operating systems). If you ate working on a tight budget, the various kits of parts can be purchased one at a time, price* range from €34.09 (for the Micro Bus kit with 5 connectors) Or €43 22 (tor the CPU kit) up to £74.55 (for the colour VDU kit.) Send for more details la large SAE is not essential but helps us) and a, comprehensive Custom 80 price list. 

NEW RELEASE We are now able to sell the bare PCB's without the components but including full documentation. Custom 80 CPU £18.83, Custom 80 KBP £19.39, Custom 80 Micro Bus €13.87 Custom 80 32K RAM £21.25. Custom BO VDU £23.70. Ask us for details of Bare Boards for Custom 80 System. 
TEX MICROSYSTEMS EPR0MPT' UV ERASER 

A low cost atternaiive to fhe above erasers (UV 140 141) claimed by Ihe manufacturer to 
erase up to 32 chips in 15-30 mms This is the cheapest eraser we have seen The unit has 
no timer, power switch or safety interlock switch The user places up io 32 chips mio 
loose conducting foam in the erasure tray (16 along the base. 8 on each side) The chips 
are held in place by the UV tube which sits m the tray (Unlike the UV 140' 141. no 
precautions have been tdken to prevent the seepage of UV light, but the manufai 
state that "incidem light.from this device is quite sate at distances above l? inches 

MODULAR COMPUTER 
SYSTEM CARDS 

International cards (mostly Kemitron) A range of (nternaiional - ?03fnml sue earth which may be purchased mdiwiduaMv as desired or to build uo a compleie system Further details available on requesl All boards are epoxy glass with gold plated edge plug New bare-board prices 
MZB-3Z0O CPU SCMP-2 SC/MPCPU MPA 7 Buffered SC/MP CPU MXD 2 16K 014116 MXA-1 2K O(2I02 MXA-3 8K of 2114 PRM-flSKof 2706 RRM2KROM/6KRAM IP 2 Input Port OP-3 Output Port SI0-4RS232 (two) •PP-2 Prom Programmer TPA 2 SC/MP Tape Interface OCR-6 SC/MP Keyboard Interface £10.75 VDU-A VDU-B VDU-G New boards expected soon VDU-K (single board VDU 32x24 £15. 

£11.50 £11.50 £10 75 £11.50 £11 BO £11 » £10.75 £15.96 £11.50 £11.50 £11 50 £11.60 £10.76 

£10.76 £10.76 £10.75 

MP-87 (8070 CPU) MZB-4 (Z80A CPU) MXD 6 i256K Dynamic Ram) DC-2 IS.D. Disk Controller) DC-4 (D.D. Disk Controller) HDA-1 (Hard Disk Adaptor! SOFTWARE ZYMON 1 Monitor (2K) BCS BASIC (6K! 

£16.16 £33 60 £33.60 £16.16 £33.60 £33.60 
£14.96 £15.96 

(Dimensions ■ 325 * 64 / 38mm) EPROMPT ERASER Price £33 

UV 141, UV ERASER 
Two •asy-to-usa unHs dasignad for both tha profassional and smstaur UV-prom usar 
Fasfurat # Can erase up to 14 proms • Special shortwave ultra-violet tube. • Erase lime variable between 5 and 50 minutes m 5 minute steps (preventing ovei exposure which may shorten prom tife) • Sliding tray carries proms on conduc- tive foam # Safety interlock switch prevents the timing circuit from operating and switching on the tube with the tray open • Mams On" and ' Tube On" indicators # Smart textured case # Complete instructions supplied 
Supplied complete with mams plug and flex 

Modal UV 141 - Prica £77.70 
Also available without timer as 

Model UV 140-Price £61.20 

CMOS 
4000 14p 4042 4001 14p 4043 4002 14p 4044 4006 6«P 4045 4007 18p 4046 4006 C2p 4047 4009 38p 4048 4010 40p 4049 4011 ISp 4050 4012 18p 4051 4013 34p 4052 4014 76p 4053 4015 66p 4054 4016 32p 4055 4017 4Sp 4056 4018 BSp 4059 4019 42p 4060 4020 61p 4062T 4021 70p 4063 4022 66p 4066 4023 20p 4067 4024 46p 4068 4025 19p 4069 4026 £1.30 4070 4027 38p 4071 4028 5Bp 4072 4029 77 p 4073 4030 BOp 4075 4031 £1.70 4076 4032 £1.25 4077 4033 £1.65 4078 4034 £1 95 4081 4035 95P 4082 4037 £1.15 4085 4038 £1.10 4086 4039 £2.79 4086 4040 59P 4089 4041 78p 

These cut prices for Amateur Users end Export 
Note industrial users quantity prices available 

Mostly Motorola. RCA 
60p 70p 05p £1.7D 75p 76p 55p BOp 30p 78p 78p 78p £1.25 £1.25 £1.20 £4.00 90p £9.95 99p 36p £3.99 22p 20p 26p 20p 20 p 20p 20p 60p 26p zep 26p 2Bp 65p 65p 70p £1.40 

4093 43p 4409 £7.90 4531 £1.30 4094 £1.68 4410 £7 20 4532 £1.10 4095 90p 4411 £6.95 4534 £5.00 4096 90 p 4412VP £8.00 4536 £2 95 4097 £3 20 4415V £4 80 4537 L £26 10 4098 88p 4422 £5.66 4538 £1.15 4099 9Sp 4433 £7.70 4539 £1.15 40100 £1.92 4435V £5 40 4541 £1.19 40101 £1.30 4450 £3.50 4543 £1.35 40102 £1.80 4461 E3.93 4549 £3 95 40103 £1.75 4462 £4.41 4552 £14 85 40104 95p 4490PP £3.50 4553 £2 99 40105 £1.15 4490V P £3,14 4554 £1,38 40106 75p 4501 29 p 4555 50p 40107 60p 4502 £1 20 4556 55p 40108 £4.50 4503 70p 4557 £3 20 40109 £1.00 4505 £5,71 4558 £1 20 40110 £3.00 4506 50p 4559 £3.95 40114 £1 77 4607 40p 4560 £1 80 40160 £1.54 4508 £2.65 4561 81p 40161 £1 54 4510 68 p 4562 £4.95 40162 £1.54 4511 68p 4566 £1 59 40163 £1.54 4512 75p 4568 E2 38 40174 £1.54 4513 £1.99 4569 £1.75 40181 £5.03 4514 £1 95 4572 36 p 40182 £1.90 4515 £1 98 4580 £4.60 40192 £2.41 4516 75p 4581 £2 50 40193 £2.41 4517 £4.15 4582 99p 40194 £1.05 4518 42p 4583 90p 40208 £7.54 4519 29 p 4584 48 P 40257 £2.31 4529 78p 4597 £2.44 4160 95p 4521 £2.00 4598 £2.90 4161 99 P 4522 £1.11 4599 £5 95 4162 99 P 4526 95p 4700 £1 75 4163 99 p 4527 £1.15 ICM7038A 4174 99p 4528 80p £4.25 4175 £1.05 4529 £1.30 4194 £1.05 4530 70 p 
74C 
74COO 74C02 74C04 74C08 74C10 74C14 74C20 74C30 74C32 74C42 74C48 74C73 74C74 

2Bp 28p 28p 28p 30p 28p 
MP 28p 96p 

£1.43 57p BOp 

74LS 
74LSOO 74LS01 74LS02 74LS03 74LS04 74LS05 74 L 508 74LS09 74LS10 741511 74LS12 74LS13 74LS14 74LS15 74LS20 74LS21 74LS26 74LS27 74L528 74LS30 74LS32 74LS33 74LS37 74LS38 74LS40 74LS42 74LS47 74LS48 74LS49 74LS51 74LSS4 

SWITCH MODEPSUe AC622IS5V/10A £W.90 AC542tS5V/20A £99 20 AC 9421S5V 71 OA 12V/2A 12V/2A 5V/0.1 A £129.50 OPEN CARD SWITCH MODE PSU FULLY ASSEMBLED P C.B. CARD 197 * 108 52mm Outputs » BViOA. SV/SA, 12V/1 A. 12V/1A Typo AC9251  . .£91.76 AC8353 6V/3A. 24V'3A 12V/0.17A. 187 « 157 a 52mm £69.60 NEW Eurocard Switch Mode PSU's Fully Assembled Card. 100 >■ 160mm . 7E 30W oulput power Type 7150 ♦ 5V Bt 6A »d|ustabie to + 16V ai 2A  £41 40 Type7151 fBVaiaA. r^Vail.ZA ....£42,10 

ZM DATA PACK ComfKBherurve informition on the Z80, CPU, P10, CTC 
etc., in the bound data books described betow. 
Moetah ZH ftefra—iw| Mwuel (approx 300 
pagesl tuHy detailed explanation of afl the Z80 
op-codw/eaambty . 
Moctek ZM MKrecupf Data Book (wox 
475 pagesl contaais ZBO instruction set and technical 
erformation and specifications ot the ZW family ' 
I.C.'s 
Mustek Mkromputar Systems Data Book (approx 
220 pages) contains detafe of the Most ok range of 
microcomputer ctrcuil boards and software etc. 
The weight of the data pack is approximatefv 1.9 
kilos. 
Price: £14.95 (There is no VAT on this item, but 
please add an extra £1.00 towards the cost of the 
postage). 

r.V. MONITOR P.C.B. for OEM users Tint it (n jtseirtifd P.C.B iiz« 130 ( I90mi«, wfnek yi* LJd lo yiur awn 12' 14" Olack and white C RT |90 degree itOnm die. Mck|. It ebiiin * TV iDomiui di modesi cost. jRegreltiblf we caxiot seaaly the CRT diptatini.| Pretat coitfois. contrast brightness, etc are mctudetl and the only Mpvis named are 16 VoiK ID" AC all h Amps and I Vail pk-pk coixpoiite ririro ;np«i SepplKd with crrcuil diaw am £33.30 
—KEVeflAAb CRdes  405 x 210mm. Panel si^e 330* 188 mm £10.14 510 x 340mm Panel size 430 x 115mm £26.22 

EUROCARD 19" CARD FRAME Kit ai 2 am piitai -f M|lti. Z traet and 2 ratr In ban 4 tw9a ItcMMi l Acceteortet ttnpa 
Card pMn (pKl il ID) CiMKlac MMimg stripe |pair| CJu cetvanwi kit 
(•' w iita lapartu 3U 19 0-lypa ciu| Ml 41912 Ewecerd Connector* 84 hi ay hag rim a-fc (64/16| H why S9Ck« ram i+c (84/96) 
64 wwy ram a-hb |64/84) Mmy imhai raws a -Ft |64/I4| 

£20 J4 
£1.91 £3.27 £19.94 £32.59 
E2« £3.39 £2.71 £4.24 

74C76 74C83 74C85 7AC88 74C89 74C90 74C93 74C99 

57 p £1 34 £1.34 B7p £4.62 8»p 90p £1.06 74C107 £1-27 74C150 £3.81 74C151 £2.56 74C154 £3.81 74C157 £2.29 74C160 £1.40 74C161 £1.15 740162 £1.15 
74LS55 30p 74LS63 £1.50 25p 25p 28 p 20 p 24p 50p 70p 38p 35p 80 p 36p 36p 45p 

74LS73 74LS74 74LS75 75LS76 74LS78 74LS83 74LS85 74LS86 74L590 74LS91 74LS92 74LS93 74LS95 74LS96 £1.16 74LS107 43p 74LS109 30p 74LS112 30p 74LS113 40p 74LS114 35p 74LS122 44p 74LS123 55p 74LS124 £1.06 74LS125 30p 74LS126 30p 74LS132 45p 74LS136 28p 74LS138 35p 74LS139 36p 74LSJ45 75p 74LS147 £1.70 74LS148 99p 

74C163 £1.15 74C164 £1.60 74C165 £1.08 74C173 S3p 74C174 93p 74C175 93p 74C192 £1.15 74C193 £1.16 74C195 £1.00 74C200 £7.45 74C221 £1.41 74C373 £1.79 74C374 £1.79 74C901 57p 74C902 79p 74C903 57p 
74LS151 39p 74LS153 39p 74LS154 £1.70 7415155 39p 74LS156 39p 74LS157 3Sp 74LS158 36p 74LS160 41p 74LS161 41p 74LS162 41p 74LS163 41p 74LS164 48p 74LS16b 75p 74LS166 85p 74LS1700.70 74LS170 72p 74LS174 72p 7415175 58p 74LS181 £1.30 7415183 £2 75 74LS190 50p 7415191 58p 74LS192 58p 74LS193 65p 74LS194 40p 74LS194 40p 
74LS195 40p 74LS196 58p 74LS197 85p 74LS221 BOp 74LS240 96p 74LS241 96p 74LS242 BSp 

74C904 57p 74C905 £7'S3 74C905 57p 740907 57p 74C908 £1.00 74C909 £1.69 74C909 £1.69 74C910 £7.45 74C911 £7.39 74C912 £7.39 74C914 £1.46 74C915 £1.15 74C918 £1.10 74C921 £17.07 74C922 £3.78 74C923 £5.49 74C925 £5.99 
74LS243 85p 74LS244 8Op 74LS245 £1.18 741S247 40p 74LS24a BSp 74LS249 68p 74LS251 40p 741S153 40p 74LS257 48p 74LS258 40p 74LS258 05p 74LS260 21p 741.5261 C1.96 74LS266 25p 74LS273 90p 74 L5275 £2.50 74LS279 88p 74LS283 45p 74LG290 67p 74LS293 46p 74LS295 £215 7415298 £1.30 74L 5324 £2.00 74LS325 £2 90 741S326C2.90 74LS326 £2 94 74LS327 £2 86 74 L5347 £1 48 74LS348 £1 86 74LS3S2 £1 85 74LS353 £1.85 74LS365 37p 74LS366 37p 

74C926 £6.99 74C927 £5.99 74C928 £5.99 74C929 £37.90 74C930 £17.90 
80C95 80C96 80C97 80C98 82C19 88C29 88C30 

85p 92p 8Sp 92p £6.20 £2 90 £2.90 

74LS367 37p 74LS368 66p 
74LS373 75p 74LS374 75p 74LS375 48p 74LS377 90p 74LS378 69p 74L379 65p 74LS384 86p 74LS386 86p 74LS390 62p 74LS393 BOp 74LS395E1.99 74LS396 £1.90 7415396 £2.75 74LS399 £2.20 74LS445 £1.40 74LS447 £1.44 74L 5490 £1.00 74LS668 £1.75 74LS669 £1 50 74LS670f1 75 

74504 73p 

MICROPROCESSORS 

6520/21 6522 6532 Z80 Z80ACPU Z80AP10 Z90A CTC Za0A-S10/10 6800 6800 MRU 6802 MPU 

£4.25 £2.99 £3.50 £6.95 
€3.30 £2.90 £2.90 £13.96 
£2.96 £3.99 £8.75 6810(128 x 6 RAM) £1.20 68A10 (128 x 8 RAM I £1.30 6820. 6821 P1A £1.26 6840 £4.20 6845 £9.50 6850 ACIA £1,50 MC6880 £1.20 SC/MP il RAM I/O SC/MP II (4MHil £10.47 INS 8070 £22.37 INS 8154 RAM I/O £9.52 INS 8255 I/O £3.50 

COSMAC CDP 18Q2CE£8.50 COSMAC CDP 1802E £10.86 CD)31884 £8,46 
STAtlCS (Mostfy AS0nG) | 2114L 200nS 84p 2114L 300nS 83p 6116 CMOS 2K RAM 200nS C4.75 14118-IK x 8 £3.25 

DYNAMICS 4116 16K 2O0nS 74p 8 x 4116 £5.95 4164 £7.95 UV ERASABLES 5204 (512 2708 IK x 2716/2516 2K 
81 

B(5v) 

£7.96 £1.75 single 5v £1.95 £4.05 £3.99 
2532 4K 2732 4K 

PROM WASHING 
SERVICE 50p uch prom 

SPARE ERASER TUBE U-Vtube[12"l £10.00 UV PROM ERASER UV140 £61.20 UV141 £77.70 EPROMPT £33.00 INTERFACE 81LS 95 81LS 96/97 81LS90 1488 1489 75491 75492 8T26 8T28 1L74 AV-3-8910 FD 1771 8131 8136 ICM 7209 IPA 

90p 90p 90p 59p S9p 70p 92p £1.20 £1 40 48p £5.95 £18.00 £2.50 £2.60 £2.69 COM 8116 (Baud Rate) £800 

QUARTZ 
32768KHz (watch £2 50 60 KHz 100 0 KHz 2000 KHz 204 S KHz 262.144 KHz 307.2 KHz 3125 KHz 455.0 KHz 1.000 MHz 1.008 MHz 1 280 MHz 1.6 MHz 1.8 MHz I.8432 MH 2,000 MHz 2.097152 MHz 2.4576 MHz 2.500 MHz 2.56250 MHz 3.000 MHz 3.2768 MHz 3.579545 MHz 3.93216 MHz 4 MH) MHz 4 032 MHz 4 096 MHz 4 194304 MHz 4.433619 MHz 4,608 MHz 4.800 MHz 4.9152 MHz 5.000 MHz 5.0688 MHz 5.120 MHz 5.186 MHz 5.24288 MHz 6.000 MHZ 5.144 MHz 6,400 MHz 6.55360 MHz 7 000 MHz 7,168 MHz 7.680 MHz 7,86432 MHz 8-000 MHz 8,08333 MHz 8 388608 MHz 8 867237 MHz 9.375 MHz 10.000 MHz 10.245 MHz 10.700 MHz 10.92 MHz II.000 MHz 12 000 MHz 14.0 MHz 1431*18 MHz 16.000 MHz 18 000 MHz 18.432 MHz 19.968 MHz 20 000 MHz 20.1134 MHz 24,0 MHz 26.690 MHz 27.0 MHz 27.145 MHz 27.648 MHz 38.6666 MHz 48 000 MHz 100.000 MHz 116.000 MHz 

£9 95 £2.90 £3.70 £3.92 £3 92 £3.92 £3.92 £3 83 £2.95 £3.50 £3.92 £4.25 £4 25 £2.99 £2.80 £3 23 £2 99 £3.92 £3.62 £3,62 £2.70 £175 £392 £199 £1.99 £199 £199 £175 £3.23 £1.99 £373 £1.99 £2.70 £3.23 £3 23 £4.25 £2 70 £2.70 £3 23 £1.99 £1.99 £2 50 £199 £3.23 £199 £3B2 £373 £2.99 £3.23 £1.99 £373 £3.23 £3 92 £3.92 £3.50 £3.92 £3 B2 £2.90 £2.50 £2.90 £3.00 £2.80 £3.23 £3.92 £2.90 £392 £3.00 £373 £3.50 £2.70 £2.90 £3 00 
TRANSISTORS 8C 107/8/9 BC 177 BC213L BC 461 BC 548 2N 3703/4/5/6 2N 3820 TIP 2955 TIP 3055 
DIODES IN 4148 IN 4001/2 IN 4003/4/5 IN 5401 (A BRIDGE 150V 22p 
SIL RESISTORS 7 x 10K (8 pin) 42p 8 x 10K (9 pin) 46p 8 x 4K:7 (9 pm) 46p 8 x IK (9 pin) 46p 

4p 5p Bp 15p 

;opper T strips rrxV |p. kul5)r|.ot Z'-xSV* /3p Z'/'-xS" 83p Z :"xl7" E? 51 3J."x3 ." 83p 3Vx5" 95p 3Ji"x 17" £3.25 4 7" x 179" £4.26 0.1" Plainboard (no slnpsj 3'."x2' " 52p J'.'xa" 79p 3'."xl7D" C2.II Tarxunai pins £1.50 500 Y-O DIP bond £1.58 DIP ^Iidboard £3.59 Spel lace cutter C1.ll Pm insertion tool £1.82 
SOLDERCON PINS 100 70p 500 £3.25 1000 £6.00 
DIL SOCKETS 8/14/16 pin 8p/10p/10p 18/20/22 pin 16p/22p/25p 24/28/40 pin 2Sp/28p/30p 24 pin Textool lever type zero insertion force ES.9S 

EDGE CONNECTORS 43 way. 0.1" pitcb. wiri uwip. palinZMg slat pm 37 Single tNto (I x42|t3.11 DaublasiM |Zx42)£4.fB 
TIMER ICs 555/556 16p/45p 
Of-AMPS (AH Mini dips] CA31M 90p CA3140E 48p 741 14p 

LEDMSPLAVS 017D4£ 99p Dl-727t/72BE £2.00 0L-747E/7S0F £1.90 FRO 600/560 £170 
UQUMGaVSTAl OSPUT 4x05" Hflts 40 pti DM. Ci.TS 

CLOCK CHIPS AT-6-12244 £2.60 MK 50253 £5.50 MK 50366 £6.50 

SIX DECADE COUNTERS HK 5fl395t/6/7 £9.90 60399 £7 50 

DIL RESISTORS 8 x 33R (16 pin) 62p RESISTORS Carbon film, high stability 'AWEIZ range 2p each 100 of one value £1.00 
CERAMIC CAPAQTATOfiS lOpf, 15oF, 22pf. 33pf. 47pF. B6pf. IQOpF, ISOpF, ZTOpf, 470pF, InSF, 2n?F, 3n3F, kilf. BrflF, nfde 15rF, 27nf, 47nf ai 5p each lOOnF at 7p 

SAA5050 SAA5020 £8.51 £6.33 
CRT CONTROLLER Uarts AY-5 1013 £3 45 AY-3 1014A £5.50 AY-3 1015 £3.00 6402 £3.92 1402 £4.50 96364E £5 94 

CHAB GEN KEYBOARD ENCODER MK 2302 £15 29 R0-3 261315v Unnercasel £5.76 AY-5 2376 £5.99 
FIRMWARE 2K ZYMON for Z80(l * 2516) includes commenled listing £1495 IK ZM0N Z80 (1 x 2516 or 1 x 2708) £14.95 2K Tiny Basic for Z80 (1 x 25161 £14 951 4K NIBLIor SC/MP (4 > 2708) £49 95 4K NIBL-MM for SC/MP (4 x 27081 £49.95 (Description leaflet available! 

IK Elektor Junior 11 X 2708) £1915, 1V2K ELBUG (3 X 5204) £35.00 ETIBUGil X 5204) £35.00 ETIBUGIl x 5204) £14.95 ETIBUG2(I x 5204) £14.95 SCMP/KB(1 x 52041 £14,95 

UHF MODULATORS UMl 111 E36 Vision modulator. TV game or cheap compu- ter type  £2.90 
UM1233 E36 Wide bandwidth, 

computer VDU type. 74.50 
UM1286 E36 Combined wide bandwidth vision modula- tor with intercarner sound, high performance . £8.25 

VOLTAGE REGULATORS 7805 45p 7905 55p 7812 48p 7912 55p 
VOLTAGE CONVERTER MODULES Ideal for use in otherwise 5V only systems, to obtain • 12V 12V. or dual 12V power for ASCII keyboards, RS 232 In- terfaces. dynamic RAMs, etc All types need '5V input Size o( each module (exclud- ing pins!34 x 26 x lOrrim Type A0IP 12A10 • t2V output (25-84mAi £4.95 type ADIN-12A10 12V output f25-B4mA) £4.95 Type AOID-12A10 ± 12V. dual output. 2 x (12- 42mA) 

£575 U 
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PROJECT 

10 MHz 
OSCILLOSCOPE 
Fed up with those awkward moments when you want to measure a sine 

wave and your oscilloscope's at home? This instrument is everything 
you could wish for - small, handy, efficient and independent of the 
mains. Design by K.W. Dugge. 

ompared with conventional 
instruments this oscilloscope is 

smaller, lighter and better value 
for money. It is barely larger than a 

house brick and about as heavy as a 

good multimeter; thus it is ideally 
suited to mobile usage on building 
sites, in installation work, in motor 
vehicles and so on. The instrument can 
be powered either from the mains, 
using a separate 240 V to 12 V 
transformer, or direct from a 12 V 
battery. The specifications are given in 

the table. 
The individual circuit blocks are 

connected by ribbon cable. The 12 V 
DC or AC supply enters via two 
connectors on the rear of the 
instrument, passing through a two -pole 
switch (linked to the X -position 
potentiometer) to the power supply 
card. After stabilisation to 10 V, the 
various working voltages are generated 
here using a 25 kHz switching circuit. 
Stabilisation of the input has the 
advantage that all the output voltages 
are thereby simultaneously stabilised, 
ie they are independent of supply 
variations. Because a switching 
regulator represents a voltage source 
having a low internal resistance and the 
current output to the individual circuit 
blocks is largely constant, further 
secondary stabilisation measures are 
unnecessary. 

Also on the power supply card are 
the individual trimmers (focus, 
astigmatism, brightness) and the 
voltage multiplier for the tube supply, 
so that the tube (up to the deflection 
plates) can be connected directly from 
here by means of a six -way ribbon 
cable. The connections foL the tube are 

made direct to the base. No socket is 

used, because the additional 
capacitance would considerably 
reduce the bandwidth. 

A seven -way ribbon cable 
connects the main circuit board with 
the various supply voltages, and the 

Now this is what we call small 

(flyback) blanking pulse goes from the 
main board to the grid G1 of the tube. 
The main board contains the trigger 
switching, the sawtooth generator and 
the X- and Y -deflection amplifiers. 

The three potentiometers mounted 
on the front panel (X- and Y -shift, trigger 
level) are connected by a five -way 
ribbon cable to the main or 
preamplifier boards, as appropriate. 
Similarly the time -base 'selector on the 

front panel is connected by three single 
wires to the main board. 

The input voltage divider forms a 

complete screened assembly, 
comprising switch SW1 and the voltage 
divider and preamplifier boards - thus 
rio additional external wiring is 

required. The complementary output 
of the Y -amplifier passes to the 
Y -deflection amplifier on the main 
board. 

SPECIFICATION 

Bandwidth: 0-7.5 MHz (- 3 dB) for six divisions (one div = 7 mm) 
0-10 MHz (- 3 dB) for four divisions. 

Input: BNC connector, switchable AC/DC/ground. 
Sensitivity: 5 mV/div to 20 V/div in 12 calibrated 1/2/5 steps. 

Case Size: approximately 175 x 105 x 100 mm. 

Weight: approximately 1 kg. 
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10 MHz 

OSCILLOSCOPE 

IFed up with those awkward moments when you want to measure a sine 

wave and your oscilloscope's at home? This instrument is everything 

you could wish for — small, handy, efficient and independent of the 

mains. Design by K.W„ Dugge. 

.PROJECT 

$ 

Compared with conventional 
instruments this oscilloscope is 
smaller, lighter and better value 

for money. It is barely larger than a 
house brick and about as heavy as a 
good multimeter; thus it is ideally 
suited to mobile usage on building 
sites, in installation work, in motor 
vehicles and so on. The instrument can 
oe powered either from the mains, 
using a separate 240 V to 12 V 
transformer, or direct from a 12 V 
battery. The specifications are given in 
the table. 

The individual circuit blocks are 
connected by ribbon cable. The 12 V 
DC or AC supply enters via two 
connectors on the rear of the 
instrument, passing through a two pole 
switch (linked to the X-position 
potentiometer) to the power supply 
card. After stabilisation to 10 V, the 
various working voltages are generated 
here using a 25 kHz switching circuit. 
Stabilisation of the input has the 
advantage that all the output voltages 
are thereby simultaneously stabilised, 
ie they are independent of supply 
variations. Because a switching 
regulator represents a voltage source 
having a low internal resistance and the 
current output to the individual circuit 
blocks is largely constant, further 
secondary stabilisation measures are 
unnecessary. 

Also on the power supply card are 
the individual trimmers (focus, 
astigmatism, brightness) and the 
voltage multiplier for the tube supply, 
so that the tube (up to the deflection 
plates) can be connected directly from 
here by means of a six-way ribbon 
cable. The connections for the tube are 
made direct to the base. No socket is 
used, because the additional 
capacitance would considerably 
reduce the bandwidth. 

A seven-way ribbon cable 
connects the main circuit board with 
the various supply voltages, and the 
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Now this is what we call small m , ■ t 

(flyback) blanking pulse goes from the 
main board to the grid G1 of the tube. 
The main board contains the trigger 
switching, the sawtooth generator and 
the X- and Y-deflection amplifiers. 

The three potentiometers mounted 
on the front panel (X- and Y-shift, trigger 
level) are connected by a five-way 
ribbon cable to the main or 
preamplifier boards, as appropriate. 
Similarly the time-base selector on the 

% 

front panel is connected by three single 
wires to the main board. 

The input voltage divider forms a 
complete screened assembly, 
comprising switch SW1 and the voltage 
divider and preamplifier boards — thus 
ho additional external wiring is 
required. The complementary output 
of the Y-amplifier passes to the 
Y-deflection amplifier on the main 
board. 

_ SPECIFICATION.    

Bandwidth: 0-7.5 MHz (- 3 dB) for six divisions (one div = 7 mm) 
0-10 MHz (—3 dB) for four divisions. 

Input: BNC connector, switchable AC/DC/ground. 
Sensitivity: 5 mV/div to 20 V/div in 12 calibrated 1/2/5 steps. 
Case Size: approximately 175 x 105 x 100 mm. 
Weight: approximately! kg. 
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The tube is supported by its metal screen and 
cushioned by foam draught excluder. The power 
supply is mounted beneath it. 

HOW IT WORKS 
VOLTAGE DIVIDER 
AND PREAMPLIFIER 
The input signal reaches the input voltage 
divider from the BNC connector and the 
mode selector SW2. After passing through 
the voltage dividers, the signal goes via R3 
(over -voltage protection for Q1) to the 
gate of the dual FET Q1. The second gate 
of this transistor is connected to the 
Y -shift potentiometer RV1 and permits 
vertical shifting of the 0 V line on the 
screen. Any mismatch between the two 
halves of Q1 can be trimmed out by means 
of trimmer PR1. Q1, which is connected 
in the source -follower mode, serves merely 
to buffer the high impedance of the 
instrument input and the voltage divider 
from the low input impedance of the 
preamplifier IC1. The gain is fixed and 
determined by R12. Complementary 
output signals appear at Q and Q' and 
pass along single wires from here to the 
Y -deflection amplifier on the main board. 
MAIN BOARD 
The two transistors Q2 and Q3 on the left 
of the diagram take care of the final 
amplification of the Q and Q' signals 
provided by the preamplifier. The amp- 
lified signal is connected to the Y and Y' 
deflection plates using short, single wires 
(lowest possible capacitance!) going direct- 
ly to the base pins. The working point 
of the stage is adjusted by PR3, the 
gain by PR2. C10 and CV10 serve to 
linearise the frequency response. 

The trigger signal is taken from Q1 via 

C8. Q4 and Q5 form a preamplifier 
whose working point is adjusted by the 
trigger level potentiometer, RV2. Q5 
feeds the Schmitt trigger IC2a which con- 

verts the input signal into rectangular 
pulses. These rectangular pulses are 
differentiated into 'spikes' by C17 and 
R43, and are fed to the 'set' input of the 
gating flip-flop (pin 4 of IC26). The gat- 
ing flip-flop enables the sawtooth gen- 
erator for one beam -sweep (in a hori- 
zontal direction on the tube). 

In order that a 0 V line will be traced 
in the absence of an input signal ( and 
therefore in the absence of the 'spikes') 
- for example, for direct voltage measure- 
ment, or for reference purposes with the 
input switch on 'G' - transistor Q6 
is switched into conduction and thus 
gives a continuous 'set' condition. As 
long as rectangular pulses are present 
at the output pin 3 of the Schmitt trigger, 
they will be rectified by D1 and D2, 
generating a negative gate voltage for 
Q6, so that this stays non -conducting. 
Thus the 'Free-run/Automatic' Q6 
only works when there are no trigger 
pulses available. 

The output (pin 8) of the gating flip- 
flop switches on Q7. This provides base 
current - through R50 and PR4 - to 
transistor Q8, which is connected as a 

constant current source. The magnitude 
of the constant current which Q8 provides 
is determined by emitter resistors R44 to 
R49 (selected by the time base switch 
SW3). As soon as Q8 is switched on (by 
Q7) one of the two capacitors C19 or C20 
will be charged (according to the position 
of the time base selector). Since this 
charging takes place from a constant 
current source, the voltage on the cap- 
acitor increases linearly with respect to 
time. This linear (sawtooth) voltage in- 

crease is fed to the X -deflection transistors 
Q12/Q13 by 09 and Q10, so that the X 
and X' deflection plates receive a linear 
beam sweep (from left to right on the 
screen). A part of this voltage is fed via 
R54/R55 to the input pin 12 of the reset 
trigger (IC2d). As soon as the sawtooth 
voltage attains such a level that the beam 
reaches the right hand side of the screen, 
pin 11 of IC2b switches low (approxi- 
mately 0 V). This switches Q11 on, and 
also supplies G1 of the tube (via C24) 
with a negative -going, 40 V pulse, which 
blanks the beam. At the same time, the 
timing capacitor (C19 or C20) is dis- 
charged, which returns the beam (blanked 
during the flyback) to the left-hand side of 
the screen. Pin 11 of the reset trigger also 
drives the 'reset' input (pin 10) of the 
gating flip-flop. This switches off Q7 and 
Q8. As a result there will be no new beam 
sweep for the moment, while the current 
source Q8, which charges the timing cap- 
acitors, is switched off. A new sweep 
will only be initiated by a trigger pulse 
on the 'set' input pin 4, and this will occur 
at exaotly the same point on the waveform 
of the input signal as for the preceding 
sweep. This ensures that successive traces 
in a continuous sequence are written on 
the screen in a uniform manner, provided 
that the input signal is not altered. Trim- 
mer PR4 provides for calibration of the 
timing circuit (charging current adjust- 
ment), PR6 is the working point adjust- 
ment, and PR5 is the gain (picture width) 
control for the X -deflection amplifiers. 
The trace can be shifted from right to left 
on the screen, from the front panel, by 
RV3. 
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The tube is supported by its metal screen and 
cushioned by foam draught excluder. The power 
supply is mounted beneath it. 

KOW IT WORKS. 
VOLTAGE DIVIDER 
AMD PREAMPLIFIER 
The input signal reaches the input voltage 
divider from the BNC connector and the 
mode selector SW2. After passing through 
the voltage dividers, the signal goes via R3 
(over-voltage protection for Q1) to the 
gate of the dual FET Q1. The second gate 
of this transistor is connected to the 
Y-shift potentiometer RV1 and permits 
vertical shifting of the 0 V line on the 
screen. Any mismatch between the two 
halves of Q1 can be trimmed out by means 
of trimmer PR1. Q1, which is connected 
in the source-follower mode, serves merely 
to buffer the high impedance of the 
instrument input and the voltage divider 
from the low input impedance of the 
preamplifier IC1. The gain is fixed and 
determined by R12. Complementary 
output signals appear at Q and Q' and 
pass along single wires from here to the 
Y-deflection amplifier on the main board. 
MAIN BOARD 
The two transistors Q2 and Q3 on the left 
of the diagram take care of the final 
amplification of the Q and Q' signals 
provided by the preamplifier. The amp- 
lified signal is connected to the Y and V" 
deflection plates using short, single wires 
(lowest possible capacitance!) going direct- 
ly to the base pins. The working point 
of the stage is adjusted by PR3, the 
gain by PR2. CIO and CV10 serve to 
linearise the frequency response. 

The trigger signal is taken from Q1 via 
C8. Q4 and Q5 form a preamplifier 
whose working point is adjusted by the 
trigger level potentiometer, RV2. QS 
feeds the Schmitt trigger IC2a which con- 

verts the input signal into rectangular 
pulses. These rectangular pulses are 
differentiated into 'spikes' by C17 and 
R43, and are fed to the 'set' input of the 
gating flip-flop (pin 4 of IC26). The gat- 
ing flip-flop enables the sawtooth gen- 
erator for one beam-sweep (in a hori- 
zontal direction on the tube). 

In order that a 0 V line will be traced 
in the absence of an input signal ( and 
therefore in the absence of the 'spikes') 
— for example, for direct voltage measure- 
ment, or for reference purposes with the 
input switch on 'G' - transistor Q6 
is switched into conduction and thus 
gives a continuous 'set' condition. As 
long as rectangular pulses are present 
at the output pin 3 of the Schmitt trigger, 
they will be rectified by D1 and D2, 
generating a negative gate voltage for 
Q6, so that this stays non-conducting. 
Thus the 'Free-run/Automatic' Q6 
only works when there are no trigger 
pulses available. 

The output (pin 8) of the gating flip- 
flop switches on Q7. This provides base 
current — through R50 and PR4 — to 
transistor Q8, which is connected as a 
constant current source. The magnitude 
of the constant current which 08 provides 
is determined by emitter resistors R44 to 
R49 (selected by the time base switch 
SW3). As soon as 08 is switched on (by 
07) one of the two capacitors C19 or €20 
will be charged (according to the position 
of the time base selector). Since this 
charging takes place from a constant 
current source, the voltage on the cap- 
acitor increases linearly with respect to 
time. This linear (sawtooth) voltage in- 

crease is fed to the X-deflecticn transistors 
012/013 by 09 and 010, so that the X 
and X' deflection plates receive a linear 
beam sweep (from left to right on the 
screen). A part of this voltage is fed via 
R54/R55 to the input pin 12 of the reset 
trigger (IC2d). As soon as the sawtooth 
voltage attains such a level that the beam 
reaches the right hand side of the screen, 
pin 11 of IC2b switches low (approxi- 
mately 0 V). This switches 011 on, and 
also supplies G1 of the tube (via €24) 
with a negative-going, 40 V pulse, which 
blanks the beam. At the same time, the 
tim.ng capacitor (€19 or €20) is dis 
charged, which returns the beam (blanked 
during the flyback) to the left-hand side of 
the screen. Pin 11 of the reset trigger also 
drives the 'reset' input (pin 10) of the 
gating flip-flop. This switches off 07 and 
08. As a result there will be no new beam 
sweep for the moment, while the current 
source 08, which charges the timing cap- 
acitors, is switched off. A new sweep 
will only be initiated by a trigger pulse 
on the 'set' input pin 4, and this will occur 
at exaotly the same point on the waveform 
of the input signal as for the preceding 
sweep. This ensures that successive traces 
in a continuous sequence are written on 
the screen in a uniform manner, provided 
that the input signal is not altered. Trim- 
mer PR4 provides for calibration of the 
timing circuit (charging current adjust- 
ment), PR6 is the working point adjust- 
ment, and PR5 is the gain (picture width) 
control for the X-deflection amplifiers. 
The trace can be shifted from right to left 
on the screen, from the front panel, by 
RV3. 
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Fig. 1 Circuit diagram of the input circuitry. The voltage 
divider is built around switch SW1 and includes the four 
divider blocks which are drawn separately. 
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The component overlays and constructional details 
for the oscilloscope will be given next month. 

5mS/DIV 

2n1S 

1mS 

500uS 

200uS 

100uS 

5005 

20uS 

0uS 

5uS 

2uS 

1uS 

38 

09 

851 010 
3k3 

R52 
1kO 

R54 
R53 1k0 
10k 

R55 
3309 

D3 

13 

NOTE: 
IC2 IS SN74132N 
02,3,11,12,13 ARE 2N5551 
04,6 ARE BC252C 
Q5 IS 13E199 
06,9 ARE BE245A 
07,10,14 ARE 8C172C 
D1 3 ARE 1N4146 

GATING 
FLIP-FLOP 

Fig. 2 Circuit diagram of the main board. The two dotted 
capacitors in parallel with C19 and C20 may be required 
for trimming purposes - this is covered next month. 
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Fig. 1 Circuit diagram of the input circuitry. The voltage 
divider is built around switch SW1 and includes the four 
divider blocks which are drawn separately. 

The component overlays and constructional details 
for the oscilloscope will be given next month. 
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PROJECT : Oscilloscope 

Fig. 3 Circuit diagram of the power supply. 
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Fig. 4 Block diagram of the oscilloscope. 
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HOW IT WORKS 
THE POWER SUPPLY 
The incoming supply voltage from SW4 
(coupled to the X -position potentiometer) 
and fuse FS1 is rectified by D4 - 7. These 
also ensure correct polarity of the input 
voltage in the case of a DC source. The 
supply voltage is stabilised to 10 V by Q15 
Q16 and Q17. The constant and almost 
ripple -free voltage then passes to the 
transformer T1 and the 25 kHz oscillator 
formed by Q18 and Q19. 

R73 limits the base current to Q18 and 
Q19. R74/C28 suppress switching voltage 
spikes. R75 in conjunction with D8 
acts as a starting circuit (for the oscill- 
ation). 

The tube heater voltage is generated by 
the transformer secondary winding T1c. 
Winding Tld delivers a 156 V square wave, 
which is rectified by diodes D13 - 16 and 
passed to the deflection amplifiers. 
Diodes D13-16 must be BAV20 and D9-12 
must be BA158, as specified in the Parts 
List; on no account can ordinary bridge 
rectifiers or rectifier diodes (eg 1N400X) 
be used, as these are an order of magni- 
tude too slow to rectify a 25 kHz signal. 

The 156 V is reduced to 100 V (for 
the Y -deflection amplifier) by R78/R79. 
From this is derived, through PR10, 
the tube G2 voltage (astigmatism adjust- 
ment) and also the 40 V DC for the 
flyback switching, via R82 and ZD2. All 
the voltage values given in the circuit dia- 
gram are measured with respect to ground. 

T1d also feeds the voltage multiplier 
(D9 - 12, C29 - 32) for the generation of 
the tube EHT supply of -460 V. This 
voltage is fed to a potential divider (PR8 - brightness, PR9 - focus, R80) on 
which the individual electrode potentials 
for the tube are available. 

The +7 V and -6 V supplies are gener- 
ated by T1e. The asymmetry of these 
voltages is a result of the different values 
of resistors R76 and R77. This is nec- 
essary for the supply to the preamplifier 
IC1, whose inputs, pins 1 and 14, sit at 
about +1 V. The supply (source voltage 
of Q1) is therefore sufficiently compen- 
sated that the positive voltage (on pin 10) 
is somewhat greater than the negative 
voltage on pin 5. 
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Fig. 3 Circuit diagram of the power supply. 
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HOW IT WORKS. 
the power supply 
The incoming supply voltage from SW4 
coupled to the X-position potentiometer) 

and fuse FS1 is rectified by D4 - 7. These 
also ensure correct polarity of the input 
voltage in the case of a DC source. The 
supply voltage is stabilised tolOVbyQIS 
Q16 and Q17. The constant and almost 
ripple-free voltage then passes to the 
transformer T1 and the 25 kHz oscillator 
formed by Q18 and Q19. 

R73 limits the base current to Q18 and 
Q19. R74/C28 suppress switching voltage 
spikes. R75 in conjunction with D8 
acts as a starting circuit (for the oscill- 
ation). 

The tube heater voltage is generated by 
the transformer secondary winding Tic. 
Winding Tld delivers a 156 V square wave, 
which is rectified by diodes D13 - 16 and 
passed to the deflection amplifiers. 
Diodes D13-16 must be BAV20 and D9-12 
must be BA158, as specified in the Parts 
List; on no account can ordinary bridge 
rectifiers or rectifier diodes (eg 1N400X) 
be used, as these are an order of magni- 
tude too slow to rectify a 25 kHz signal. 

The 156 V is reduced to 100 V (for 
the Y-deflection amplifier) by R78/R79. 
From this is derived, through PR10, 
the tube G2 voltage (astigmatism adjust- 
ment) and also the 40 V DC for the 
flyback switching, via R82 and ZD2. All 
the voltage values given in the circuit dia- 
gram are measured with respect to ground. 

Tld also feeds the voltage multiplier 
(D9 - 12, C29 - 32) for the generation of 
the tube EHT supply of —460 V. This 
voltage is fed to a potential divider (PR8 
- brightness, PR9 - focus, R80) on 

which the individual electrode potentials 
for the tube are available. 

The +7 V and —6 V supplies are gener- 
ated by Tie. The asymmetry of these 
voltages is a result of the different values 
of resistors R76 and R77. This is nec- 
essary for the supply to the preamplifier 
IC1, whose inputs, pins 1 and 14, sit at 
about +1 V. The supply (source voltage 
of Q1) is therefore sufficiently compen- 
sated that the positive voltage (on pin 10) 
is somewhat greater than the negative 
voltage on pin 5. 
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It's the chance 
every constructor wants 

POWER AMPS 

PRE -AMP 
MODULES 

SEND COUPON 
(NO STAMP NECESSARY) 

FOR YOUR FREE 
I.L.P. CATALOGUE 

AND OPEN UP 
TO A 

NEW WORLD OF 
QUALITY & VALUE 

It's something you have always wanted.... something to build 
your equipment into that's smart, modern, strong, adaptable 
to requirement and not expensive. The'UniCase' is yet another 
triumph of I.L.P. design policy. It presents totally professional 
appearance and finish, ensuring easier and better assembly to 
make it equal to the most expensive cased equipment. 
The all -metal 'UniCase' is enhanced by precision aluminium 
extruded panels engineered for speedy and perfect aligned 
assembly within a mere five minutes. Designed in the first case 

to accommodate I.L.P. power amps with P.S.U's, the range 

will shortly be extended to house any other modular projects. 

WHAT WE DO FOR CONSTRUCTORS 
Our product range is now so vast we cannot possibly hope to show it 

all in our advertisments without overcrowding or abridging 
information to the point of uselessness. So we have devised a solution 
which we invite you to take advantage of without delay. ALL YOU NEED 

DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE 

OUR NEWEST COMPREHENSIVE I.L.P. CATALOGUE POST FREE BY 

RETURN. It gives full details of all current I.L.P. products for the 
constructor together with prices, full technical and assembly details, 
wiring and circuit diagrams etc. and it's yours, FREE. You don't even 

have to stamp the envelope if you address it the way we tell you. 

ELECTRONICS LTD. 
FREEPOST 4 
GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP 

Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780 

FREEPOST 
Mark your envelope clearly FREEPOST 4 Ind post it WITHOUT a stamp to 
I.L.P. at address above. We pay postage when your letter reaches us. 

To: I.L.P. ELECTRONICS LTD. 

PLEASE SEND ME I.L.P. CATALOGUE, 

POST PAID BY RETURN 

I HAVE/HAVE NOT PREVIOUSLY 

BUILT WITH I.L.P. MODULES 

1.L.P. are the world's 
largesidesigners and 
manufacturers of bi -fl audio 
modules? 

I.L.P. pioneered encapsulated 
power amps and pre -amps for 
enhanced thermal stability, 
mechanical protection and 
durability? 

There are TWENTY power 
amplifiers from 15 to 240 watts 
RMS including the very 
latest super -quality Mosfets to 
choose from? 

TWENTY pre -amp modules 
allow you to incorporate 
exciting professional 
applications to your equipment 
never before available to 
constructors and 

experimenters? 

I.L.P. are suppliers to 
the B.B.C., i.B.A.. N.A.S.A., 
British Aerospace, Marconi, 
Racal, Ferranti, G.E.G., Rolls 
Royce etc? 

Goods are despatched within 7 

days of your order reaching us and 
covered by our 5 year no -quibble 
guarantee? 

..N,,.. »11.,. 

Name 

Address 

. J 
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I.L.P. products are available also from Henry's, Marshall's, Technomatic 8 Watford. 
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POWER AMPS 

ssei 

P.S.U's 

PRE-AMP 
MODULES 

It's something you have always wanted something to build 
your equipment into that's smart, modern, strong, adaptable 
to requirement and not expensive The 'UmCase' is yet another 
triumph of I L P design policy It presents totally professional 
appearance and finish, ensuring easier and better assembly to 
make it equal to the most expensive cased equipment 
The all-metal 'UmCase' is enhanced by precision aluminium 
extruded panels engineered for speedy and perfect aligned 
assembly within a mere five minutes Designed in the first case 
to accommodate 11 P power amps with P S U's, the range 
will shortly be extended to house any other modular projects 

WHAT WE DO FOR CONSTRUCTORS 
Our product range is now so vast we cannot possibly hope to show it 
all in our advertisments without overcrowding or abridging 
information to the point of uselessness So we have devised a solution 
which we invite you to take advantage of without delay ALL YOU NEED 
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE 
OUR NEWEST COMPREHENSIVE LL P CATALOGUE POST FREE BY 
RETURN It gives full details of all current 11 P products for the 
constructor together with prices, full technical and assembly details, 
wiring and circuit diagrams etc and It's yours. FREE You don't even 
have to stamp the envelope if you address it the way we tell you 
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ELECTRONICS LTD. 
FREEPOST 4 
GRAHAM BELL HOUSE. ROPER CLOSE. CANTERBURY CT2 7EP 
Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780 
FREEPOST 
Mark your envelope clearly FREEPOST 4 md post it WITHOUT a stamp to 
LL P. at address above. We pay postage when your letter reaches us. 

ffl^aitsupplierett ..... 
the'B.8. C., I.B.A^ NASJt. ^ 

, Marconi, 
Racaft /erranli, G.E.C., Rolls 
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To; I.L.P. ELECTRONICS LTD. 
PLEASE SEND ME I.L.P. CATALOGUE, 
POST PAID BY RETURN 

I HAVE/HAVE NOt PREVIOUSLY 
BUILTWITH LLP. MODULES 

Name: 

Address: 

LLP. products are available also from Henry's, Marshall's, Technomatic & Watford. 

SEND COUPON 
(NO STAMP NECESSARY) 

FOR YOUR FREE 

LLP CATALOGUE 

AND OPEN UP 

TO A 

NEW WORLD OF 

QUALITY & VALUE 
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t-°S LB ELECTRONICS oteS TELEPHONE 
XBR EE5,39g 

SUPERSALE '81 
All full spec. brand new devices. 
2114 1450ns) £1.00, 4116 1200nsl 
£1.15, 2708 £1.85, 2516 (single rail) 
£3.00, NEC 2732 £5.50, 2532 £6.00, 
2114 (200ns) £1.40. P/P 35p on 
above devices. 
Brand new and boxed, Lie 
Detector. Made for the Open 
University. size: 150mm (length) 
x 100mm (width) e 90mm 
(height). Complete with 100' 
microamp motor movement 90mm 
x 75mm. Supplied complete with 
leads and pads, less batteries (2 x 
4.5v) £7.50 + £2 p/p. 

SELF-CONTAINED battery 
powered digital recorders. 
Complete with data entry key- 
board with 10 digit LED display' 
plus modem interface and charger. 
Some data £25 per system. Sorry, 
callers only. 
ZETTLER low profile PCB relay 
30mm x 36mm 4.8/6.9v d.c. 
2/2.5 amps a.c. contacts. 85p p/p 
35p. 

D TYPE CONNECTORS 
9 Way Socket (solder) 75p 
15 Way wirewrap plug £1.00 
37 Way Plug (solder) £1.80 
37 Way Socket (solder) £1.80 
25 Way Plug (solder) £1.85 
25 Way Socket (solder) £1.85 
25 Way Plug (insulation 
piercing) £2.65 
25 Way Socket (Insulation 
piercing) £2.65 
50 Way Plug (solder) £2.00. 
P/P on above 35p 

COVERS 
37 Way (Plastic) £1.00, 50 Way 
(Plastic) £1.20, 25 Way (Plastic) 
95p, 25 Way (Metal) £1.25, 25 Way 
(Metal) ITT open £1.00, 15 Way 
(Plastic) 60p, 15 Way (Metal) 95p 
P/ P on above 35p 

DISPLAYS 
HP 5082/7414 4 digit DIL display 
fú11 spec £1.50 each, p&p 35p. 
Large quantities POA. 

HP5082/7650 .4"CA left and right 
decimal point, high brightness, 
only 65p, 12 for £6.50, p&p 35p. 

SUPERSAVER 1 

OIL header Plugs (No covers) 
14 way 18p, 16 way 25p, 24 way 
95p (all gold plated) p/p 35p. 
Ansley Header plugs. 14 Way 
75p, 16 Way 95p, 24 Way £1.50. 
(Insulation piercing type) p/p 35p. 
Ansley I/O Header plugs PCB 
Mounting .lin 26 Way straight 
65p. 40 Way r/a £1 pip 35p. 

SUPERSAVER 
Tantalum Capacitors 25 volt. 4.7 
uF, 14 for £1, p&p 35p. 

SUPERSAVER 
PRICE SMASH FND500 .5in. 
LED displays, full spec 65p 
each, p&p 35p, large quantities 
POA. 

SUPERSAVER 5 

3M 34 way 117 x 171 .1" insulating 
piercing edge connectors for disc 
drives etc. £3.50 each, p/p 35p. 

SUPERSAVER6 
VIDEO LEAD 

1;4 metres with PL259 plug £1.00 
p/p 35p 

SUPERSAVER7 
Thyristors Type 16 Ria 100 Vrrm 
1000 Volts at 22 amps £1.65 each. 
Limited stock, p/p 35p 
Stud mounted rectifiers, type 40 
HF 100 1250 volts, 40 amp, 4 foi 
£2.50 p/p 35p 

SUPERSAVER 
ONE ONLY - TEXAS SILENT 
700 TERMINAL. RS232110 baud. 
As new - £235. Carriage at cost. 

SUPERSAVER9 
VELLEMAN EPROM Programmer 
kit £200. Built f300 + VAT. S.A.E. 
for full descriptive leaflet. 

SUPERSAVER 10 
Tangerine Microtan 65 Blank PCB. 
Brand new plus circuit diagram 
£4.50, p/p 50p (6502 based, 1K on' 
board). 

SUPERSAVER II 
PAPST MINI -FAN 33/4"e 3'/." x 
1.5" deep. 220v 50Hz. Brand new 
and boxed. £9.50 p/p £1.00. 

SUPERSAVER 12 
12.5mm power plug and 2 metres 
of cable. Suitable for Acorn Atom, 

'ZX81 etc. Only £1.00 per 10 p/p 
125p. Trade enquiries welcome. 

SUPERSAVER 14 
BOX FANS 115V 50/60Hz. 
120mm x 120mm. New. £4.50. 
250V £6.50. P&P £1.00. 

SUPERSAVER 15 
5K 3/e" multiturn trimpots, PCB 
mounting, per box of 14 £2.50. 
As above 1K and 50K, p&p 35p. 

SUPERSAVER 16 
OPTRON OPTO SLOTTED 
SWITCH (Type OPB-814) £1, 
p&p 35p. 

SUPERSAVER17 
VU METER 48mm x 50mm ap- 
prox. overall size. Face size 
50mm x 28mm approx. Brand 
new. £1.15 p&p 30p. (Sent at 
purchaser's risk). 

SUPERSAVER 18 SALE 
PCB AMP ILM3801. Unused. 
65mm x 95mm approx. 9-12v 
DC. 85p p&p 35p. 

SUPERSAVER 19 
10 DIGIT (Red). LED display. 
1.122in. digit size). With built-in 
driver chip and built-in lens 
magnifier. Data sheet supplied. 
Brand new, £1.50 p&p 35p. 

SUPERSAVER 20 
41/2in. JUMPER LEAD. 16 DIL 
header to 16 DIL header. 95p 
p&p 300. 

SUPERSAVER 21 
2t in. JUMPER LEAD. 14 DIL 
header to 14 DIL header. 65p 
p&p 30p. 

SUPERSAVER 22 
11b reel of solder 18 SWG 64/36 
alloy £5.50 p&p 90p. 

A TERRIFIC GIVEAWAY. MC 
1489 RS232 RECEIVER. Brand new 
46p each. 10 for £3.50. Large 
quantities p.o.a. p&p 30p. 

SUPERSAVER 23 
16K EPROM PCB 275mm x 
18mm takes 8 x 4K eproms + 
address decoder logic ranged as 
16K x 16. Sorry no data. £3.50 
P/P 30P. 
JUST ARRIVED large quantity of 
assorted Microwave Wave Guides, 
various bands + noise sources 
from £5. Callers only. 

MICRO REVOLUTION 
The New Z8 Processor, Com- 
plete PCB and parts to produce 
this new CBU, built in tiny 
Basic and 4K Ram. RS232C 
output plus User Ports. Only 
4.5" x 4.5" £85 + VAT. 
Further details SAE P/P £2.00. 
Motherboard plus Eprom 
Programmer to follow shortly. 

AUGAT IC SOCKETS 
(The best available) 

16 Dil 20p 24 Dil 50p. 
18 Dil 25p 40 Dil 55p 

WE STOCK a vast range of TTL, 
CMOS, some 74LS. MINIATURE 
TOGGLES, etc. 
PSUs. We have a large stock of 
power supplies at very realistic 
prices (callers). 

NEW LINES 
UECL Edge connector .1" 75 Way 
gold plated (wire wrap) £1.65 each 
p/p 35p. 

REG PCB (less components), 5V 
1 amp, 12V 1 amp and heatsink 
(60mmx90mm), Brand new, 
£1.00. Heatsink only, 55p. P/P 
35p. 
NEC FIP4B13 4 digit glass 
display (green with centre 
colons and plus and minus 
sign), only £1.35. P/P 30p. 

PL259 SOCKET CHASSIS 
MOUNT. 50p p&p 30p. 
TRANSFORMERS 012, 024 1 

amp £2.50, P&P 50p. 
TTL SALE 7410 9p, 7413 18p, 
7416 180. 7490 280, 74155 450, 
74174 E0p, 74181 74285 £2.25. 
P&P 35p. 

WHY PAY POUNDS? - Just ar- 
rived Amphenol 36 -way plug 
and socket (used) to fit all your 
printer. Only £2.75 per pair. P/P 
35p. 
Terms cash with order (official 
orders welcomed from col- 
leges, etc). All enquiries s.a.e. 
please. All prices inclusive of 
VAT, unless otherwise stated. 
Postage as shown per item. 

STOP PRESS 
2716 Single rail Eprom )used).) 
Fully erased, replacement 
guaranteed. £1.95. 10 for £17. 

P/P FREE 

PLEASE DO NOT ORDER 
GOODS FROM OLD ADVERTS. 
PHONE BEFORE ORDERING. 

SURPLUS STOCKS 
ez.PURCHASED 

FOR CASH 

LB ELECTRONICS' 
11 HERCIES ROAD 

HILLINGDON, MIDDLESEX 
UB10 9LS, ENGLAND 

All enquiries s.a.e. please 
Telephone answering machine 

service out of business hours. 
New retail premises, now open 
Mon, Tues, Thurs, Fri, and Sat, 
9.30-6.00 Lunch 1 

weekdays. Closed all day Wed- 
nesday. We are situated just off 
the A40 opposite Master 
Brewer. 
ALL PRICES INCLUSIVE OF VAT 

UXBRIDGE {55399 
m All coponents u l snec . 

New Products. 

HIFI STEREO AMPLIFIER KITS 
From one of Britain's leading esoteric amplifier manufacturers comes an exciting new package of stereo amplifier kits, designed to offer all the advantages of true high fidelity but without the usual price penalty. 
These new kits offer the choice of moving magnet or moving coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popular is included but with added style, easier construction and a full two year warranty. 
The new range consists of The CK 1010 Stereo Pre Amplifier, The CK 1040 WPC Power Amplifier, The CK 1100 WPC Power Amplifier. 
CK 1010 
This kit contains all the necessary parts to build a complete pre -amp. The main PCB is ready assembled and tested therefore construction is simply a matter of point to point wiring and mechanical assembly of the connections and controls to the pre punched chassis. 
The CK 1010 takes its DC supply from the CK 1040, 1100 or, if using a different power amplifier a PSK power supply kit. Inputs for disc, tuner and tape are provided and an optional add-on moving coil input can be fitted to extend its versatility. (MC2K) 

CK 1040 
This is a nominal 40 watt per channel power amplifier kit which features our dual power supply and the DC output for the CK 1010. All components such as heatsinks, wire and connectors are included and protection is provided from short circuit outputs. 

CK 1100 
Similar to the CK 1040 this model provides a nominal 100 watts per channel with extra heatsinking and thermal cutouts are provided as standard. 
When correctly assembled these kits are guaranteed for two years. 

"lt would seem then that Crimson have maintained their position at the top of the commercial kit -build field. There is no oriental amplifier I know of that can better the sound of this combination 
overall at any price and only a few - such as the KA -1000 (1500+ I - are of comparable standard.... I can say no more than that for /250 it ICK 1010/MC2K/ 1100) is a bargain and one that 
becomes the reference point for kit amplifiers from now on." 

PRICES CK 1010 - RRP £90.00; CK 1040 - RRP £119.00; CK 1100 - RRP £149.00; MC2K - RRP £25.000; PSK - RRP £20.00 

Barclaycard or Access accepted, otherwise send C.W.O. C.O.D. £1.00 extra. All prices include P&P to anywhere in the U.K. Export: Write for pro -forma 

II Crimson Elektrik 
FREEPOST, 9 CLAYMILL ROAD 

LEICESTER LE4 5ZD. ENGLAND 

TEL. 0533 761920, TLX 34694 
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«LB ELECTRONICS 
SUPERSALE '81 

All full spec, brand new devices. 
2114 1450ns) £1.00, 4116 1200ns) 
£1.15. 2708 £1.85, 2516 I single rail} 
£3.00, NEC 2732 £6.60. 2532 £6.00, 2114 (200ns) £1.40. P/P 35p on 
above devices. Brand new and boxed, Lie 
Detector. Made for the Open 
University, size: 150mm (length) x 100mm (width) x 90mm 
(height). Complete with 100 
micro amp motor movement 90mm x 75mm. Supplied complete with 
leads and pads, less batteries (2 x , 
4.5v) £7.50 + £2p/p. 
SELF-CONTAINED battery 
powered digital recorders. 
Complete with data entry key-i 
board with 10 digit LED disolav plus modem interface and charger. 
Some data £25 per system. Sorry, callers only 
ZETTLER low profile PCB relay 
30mm x 36mm 4.8/6.9v d.c. 
2/2.5 amps a.c. contacts. 86p p/p 
35p. 

D TYPE CONNECTORS 
9 Way Socket (solder) 75p 
15 Way wirewrap plug £1.00 
37 Way Plug (solder) £1.80 
37 Way Socket (solder) £1.80 
25Way Plug (solder) £1.85 
25 Way Socket (solderl £1.85 
25 Way Plug (insulation piercing) £2.65 
25 Way Socket (Insulation piercing) £2.65 
50 Way Plug (solder) £2.00 
P/P on above 35p 

COVERS 
37 Way (Plastic) £1.00. 50 Way 
(Plastic) £1.20, 25 Way (Plastic) 
96p, 25 Way (Metal) £1.25,25 Way 
(Metal) ITT open £1.00, 15 Way 
(Plastic) 60p, 15Way (Metal) 95p 
P/P on above35p f 

DISPLAYS 
HP 5082/7414 4 digit DlL display 
full spec £1.50 each, p&p 35p. 
Large quantities POA.  

HP5082/7650 .4"CA left and right 
decimal point, high brightness, 
only 65p, 12 for £6.60, p&p 35p 

SUPERSAVER1 OIL header Plugs (No covers) 
14 way 18p. 18 way 25p, 24 way 
96p (all gold plated) p/p 35p. 
Ansley Header plugs. 14 Way 
75p, 16 Way 96p. 24 Way £1.50. 
(Insulation piercing type) p/p 35p. 
Analey I/O Header plugs PCB 
Mounting .lin 26 Way straight 
65p. 40 Way r/a £1 p/p 35p. 

SUPERSAVER2 
Tantalum Capacitors 25 volt. 4.7 
uF, 14 for £1, p&p 35p. 

SUPERSAVER 3 
PRICE SMASH FND500 .5in. LED displays, full spec 66p 
each, p&p 35p, large quantities 
POA. 

SUPERSAVER 5 
3M 34 way (17 x 17) .1" insulating 
ptercing edge connectors for disc 
drives etc. £3.50 each, p/p35p. 

SUPERSAVER6 VIDEO LEAD 1 Vi metres with PL259 plug £1.00 
p/p35p 

SUPERSAVER7 
Thyristors Type 16 Ria 100 Vrrm 1 

1000 Volts at 22 amps £1.65 each. 
Limited stock, p/p 35p 
Stud mounted rectifiers, type 40 
HF 100 1250 volts, 40 amp, 4 foi 
£2.60 p/p 35p 

SUPERSAVER 8 I ONE ONLY - TEXAS SILENT 
700 TERMINAL. RS232 110 baud. | As new — £236. Carriage at cost. 

SUPERSAVER 9 
VELLEMAN EPROM Programmer 
kit £200. Built £300 + VAT. S.A.E. 
for full descriptive leaflet. 

SUPERSAVER 10 
Tangerine Microtan 65 Blank PCB. 
Brand new plus circuit diagram 
£4.50, p/p 50p (6502 based, IK on 
board). 

SUPERSAVER II 
PAPST MINI-FAN 3)4" x S'A" x 
1.5" deep. 220v 50Hz. Brand new and boxed. £9.50 p/p £1.00. 

SUPERSAVER12 12.5mm power plug and 2 metres 
of cable. Suitable for Acorn Atom, 
ZX81 etc. Only £1.00 per 10 p/p 

125p. Trade enquiries welcome. 
SUPERSAVER14 

BOX FANS 115V 50/60Hz. 
120mm x 120mm. New. £4.50. 
250V £6.50. P&P £1.00 

SUPERSAVER15 
5K 3/4" multiturn trimpots, PCB 
mounting, per box of 14 £2.50. 
As above IK and 50K, p&p 35p, 

SUPERSAVER 16 
OPTRON OPTO SLOTTED 
SWITCH (Type OPB-814) £1, 
p&p 35p, 

SUPERSAVER17 
VU METER 48mm x 50mm ap- 
prox. overall size. Face size 
50mm x 28mm approx. Brand 
new. £1.15 p&p 30p. (Sent at 
purchaser's risk). 

SUPERSAVER 18 SALE PCB AMP (LM380). Unused. 
65mm x 95mm approx. 9-12v 
DC. 85p p&p 35p. 

SUPERSAVER 19 
10 DIGIT (Red). LED display (.122in. digit size). With built-in 
driver chip and built-in lens magnifier. Data sheet supplied. 
Brand new, £1.50 p&p 35p. 

SUPERSAVER 20 
41/iin. JUMPER LEAD. 16 DlL header to 16 DlL header. 95p 
p&p 30p. 

SUPERSAVER 21 21/iin. JUMPER LEAD. 14 DlL 
header to 14 DlL header. 65p 
p&p 30p. 

SUPERSAVER 22 lib reel of solder 18 SWG 64/36 
alloy £5.50 p&p90p. 
A TERRIFIC GIVEAWAY. MC 
1489 RS232 RECEIVER. Brand new 
46p each. 10 for £3.50. Large 
quantities p.o.a. p&p 30p. 

SUPERSAVER 23 
16K EPROM PCB 275mm x 
18mm takes 8 x 4K eproms + 
address decoder logic ranged as 
16K x 16. Sorry no data. £3,50 
p/p30p. 
JUST ARRIVED large quantity of 
assorted Microwave Wave Guides, 
various bands + noise sources 
from £5. Callers only. 

MICRO REVOLUTION 
The New Z8 Processor, Com 
plete PCB and parts to produce 
this new CBU. built in tiny 
Basic and 4K Ram. RS232C 
output plus User Ports. Only 
4.5" x 4.5" £85 + VAT. 
Further details SAE P/P £2.00. 
Motherboard plus Eprom 
Programmer to follow shortly. 

AUGATIC SOCKETS 
(The best available) 

16 Dil 20p 24 Dil 50p. 
18 Dil 25p 40 Dil 55p 

WE STOCK a vast range of TTL. 
CMOS, some 74LS. MINIATURE 
TOGGLES, etc. PSUs. We have a large stock of 
power supplies at very realistic 
prices (callers). 

NEW LINES UECL Edge connector .1" 75 Way 
gold plated (wire wrap) £1.65 each 
p/p 35p. 
REG PCB (less components), 5V 
1 amp, 12V 1 amp and heatsink {60mm x 90mm). Brand new, 
£1.00. Heatsink only, 55p. P/P 
35p. 
NEC FIP4B13 4 digit glass 
display (green with centre 
colons and plus and minus 

TELEPHOKE; 
UXBR1DGE r>63«9 

PL259 SOCKET CHASSIS MOUNT. 50p p&p 30p. 
TRANSFORMERS 012, 024 1 
amp £2.50, P&P 50p. 
TTL SALE 7410 9p. 7413 18p. 
7416 18d. 7490 28d. 74155 45p, 74174 60p, 74181 74285 £2.25. 
P&P 35p. 
WHY PAY POUNDS? - Just ar- 
rived Amphenol 36-way plug 
and socket (used) to fit all your 
printer. Only £2.75 per pair. P/P 
35p. 
Terms cash with order (official 
orders welcomed from col- 
leges, etc). All enquiries s.a.e. 
please. All prices inclusive of 
VAT, unless otherwise stated. 
Postage as shown per item. 

STOP PRESS 2716 Single rail Eprom (used).1 
Fully erased, replacement 
guaranteed. £1.95. 10for £17. 

P/P FREE 

PLEASE DO NOT ORDER 
GOODS FROM OLD ADVERTS. 
PHONE BEFORE ORDERING. 

SURPLUS STOCKS 
mprnm- purchased 

for cash kftc 
LB ELECTRONICS 
11 hercies road 

HILLINGDON, MIDDLESEX 
UB10 9LS, ENGLAND AH enquiries s.a.e. please 

Telephone answering machine 
service out of business hours. 

New retail premises, now open 
Mon, Tues, Thurs, Fri, and Sat, 
9.30-6.00 Lunch 1-2.15 
weekdays. Closed all day Wed- 
nesday. We are situated just off 
the A40 opposite Master 
Brewer. 
ALL PRICES INCLUSIVE OF VAT 

7399 UX8.RIDGE553 

Mew Products 

HIFI STEREO AMPLIFIER KITS 
From one of Britain's leading esoteric amplifier manufacturers comes an exciting new package of stereo amplifier kits, desig.iou to offer all the advantages of true high fidelitv but without the 
usual pnce penalty. 
These new kits offer the choice of moving magnet or moving coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popular Is included but with addnd 
style, easier construction and a full two year warranty. 
The new range coneleta of The CK 1010 Stereo Pre Amplifier, The CK 1040 WPC Power Amplifier, The CK 1100 WPC Power Amplifier 
CK 1010 
This kit contains all the necessary parts to build a complete pre-amp. The main PCB is ready assembled and tested therefore construction is simply a matter of point to ooint wirino and 
mechanical assembly of the connections and controls to the pre punched chassis. 
The CK 1010 takes its DC supply from the CK 1040, 1100 or, if using a different power amplifier a PSK power supply kit, Inputs for disc, tuner and tape are provided and an ootional add-on 
moving coil input can be fitted to extend its versatility. (MC2K) 
CK 1040 
This is a nominal 40 watt per channel power amplifier kit which features our dual power supply and the DC output for the CK 1010. All components such as heatsinks wire and connectors am 
included and protection is provided from short circuit outputs. 
CK 1100 
Similar to the CK 1040 this model provides a nominal 100 watts per channel with extra heatsinking and thermal cutouts are provided as standard. 
When correctly assembled these kits are guaranteed for two years. 
ft would seem then that Crimson have maintained their position at the top of the commercial kit-build field. There is no oriental amplifier / know of that can better the sound of this combination 

overall at any price and only a few — such as the KA-1000 (£500 + ) - are of comparable standard. ... I can say no more than that for €250 it (CK 1010/MC2K/1100) is a bargain and one that 
becomes the reference point for kit amplifiers from now on." 

PRICES CK 1010- RRP£90.00; CK 1040 - RRP £119.00; CK 1100 - RRP £149.00; MC2K - RRP £25,000; PSK - RRP£20.00 
Barclaycard or Access accepted, otherwise send C.W.O. C.O.D. £1.00 extra. All prices include P&P to anywhere in the U.K. Export: Write for pro-forma 

IB Crimson Itektrik 

FREEP0ST, 9 GLAYMILL ROAD 
LEICESTER LE4 5ZD. ENGLAND 
TEL 0533 761920, TLX 34694 
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MICROCOMPUTER COMPONENTS 
LOWEST PRICES - FASTEST DELIVERY 

MINORIES 
21141-200ns 1+0.93 

25+0,89 
2114L-300nsGTE 1.55 
'FOR ACORN ATOMI 
2708 450ns 1+2.25 

25+1.90 
2716 450ns 1+2.40 
(single +514 25+2.25 
2716 350ns 6.95 
2532 45Ons 1+4.50 

25+4.25 
2732 450ns 1+3.99 

25+3.50 
2732 3508 7.50 
4116 2008 1+0.74 

25+0.70 
100+0.57 

4116 1508 1+0.93 
25+0.89 

4118 200ns 1+3.00 
25+3.45 

4118 150ns 8.00 
5516 200ns 12.50 
6116 200ns 7.95 
6116LP 20ons 10.00 
6116LP 150ns 10.85 

CRT CONTROLLERS 
EF6845P 9.50 
EF9364P 5.94 
EF9365P 82.90 
EF9366P 62.90 
EF9365I6 DATA AND 
APPLICATIONS 2.00 

BUFFERS 
81LS95 
B1LSSO 
81LS97 
Al LS98 
8T26Á 
5128A 
8195 
8197A 
8198 

0.90 
0.90 
0.90 
0.90 
0.99 
1.40 
1.35 
1.35 
1.45 

BATA CONVERTERS 
ZN425E-8 3.45 
ZN426E-8 3.00 
ZN427E-8 5.99 
Z0428E-8 4.75 
ZN429E-8 2.10 
ZN432C1-10 28.09 
ZN433CJ-10 2.59 
7N440 58.53 
ZN432E-10 14.75 
ZN447 9.14 
ZN448 6.85 
ZN449 3.20 

MI FLOPPY DISC 
CONTROLLERS 
F01771 17.12 
FD1791 32.81 
F01793 32.61 
FD1795 35.33 
W01391 45.50 
WD1393 45.50 
W01395 45.50 
W01397 45.50 
WD2143-01 5.45 
WD1691 10.87 

MISCEUANEOUS 
SUPPORT CHIPS 
AY -3-1015 3.25 
AY -3-1270 7.95 
AY -3-8910 6.95 
AY -5-1013 3.45 
AY -5-3600 7.95 
AY -5-2376 6.95 
DP8304 4.50 
MC1488 0.59 
MC1489 0.59 
MC3446 2.95 
MC3448A 425 
MC3480 7.95 
MC3487 2.95 
MC14411 8.94 
MC14412 7.99 
R0 -3-2513L 6.99 
RO -3-25130 5.99 
1.LN2803AIL203) 0.64 

OVM CHIPS 
ZN450e 7.61 
ZN450E 00M KIT 25.00 

ROW UNEARS 
LM301AN 
LM308N 
LM311N 
LM319N 
LM324N 
LM348N 
LM555CN 
LM556CN 
LM725CN 
LM741CN 
LM747CN 
LM748CN 

0.25 
0.89 
0.09 
220 
0.30 
0.59 
0.18 
0.49 
3.20 
014 
0.70 
034 

ce Pee Devia Pria Devia Pria 

REGULATORS 4012 0.15 74LS11 0.12 

7805 0.39 4013 029 74LS12 0.12 

7812 0.39 4014 0.58 74LS13 022 
7815 0.39 4015 0.58 74LS14 0.39 

78L05 029 4016 025 74LS15 0.12 

78L12 
78115 
7905 

029 
029 
0.55 

4017 
4018 
4019 

0.45 
0.58 
0.29 

74LS20 
74 LS21 
74LS22 

0.12 
0.12 
0.12 

7912 0.55 4020 0.58 74LS26 015 
7915 0.55 4021 0.80 74LS27 0.12 

4022 0.62 74LS28 015 
79L05 0.59 4023 0.17 74L530 0.12 
79 L12 0.59 4024 0.35 74LS32 0.12 
79L15 0.59 4025 0.16 741533 0.18 
LM309K 099 4026 0.99 74LS37 0.15 
LM3I 7K 320 4027 0.30 74LS38 0.15 
LM323K 4.95 4028 0.55 741040 0.12 
LM338K 4.75 4031 1.65 740542 0.34 

4033 1.60 74L547 0.39 
780 FAMILY 4034 1.55 74LS48 0.80 
Z80 CPU 3.49 4035 0.72 741049 0.59 
Z804 CPO 3.99 4040 0.54 74LS51 0.14 
Z80 CTC 2.99 4041 0.89 74LS54 0.15 
Z800 CTC 2.99 4042 0.54 74LS55 015 
Z80,6ART 10.00 4043 0.59 74LS73 0.19 
Z800 DART 12.00 4044 0.84 74LS74 0.16 
Z80 DMA 9.95 4045 1.85 74LS75 024 
Z80A DMA 11.95 4046 0.68 740076 0.20 
Z80 PIO 3.49 4047 0.68 74LS78 0.19 
Z000 PIO 3.75 4048 0.54 74LS83 9.44 
Z80 510-0 10.99 4049 0.28 74LS85 0.65 
Z600 SI0-0 11.99 .405D 0.26 741086 0.15 
Z80 SIO -1 10.99 4051 0.59 74 L 090 0.30 
Z80A DIO -I 11.99 4052 0.68 74[591 0.75 
Z80 SIO -2 10.09 4053 0.59 74[592 034 
Z80A SIO -2 11.99 4004 1.20 74LS93 0.34 
MK 3886 11.00 4055 1.20 741595 0.43 
MK 3886-4 14.47 4060 0.79 74LS109 0.21 

4063 0.95 74LS112 021 
6800 FAMILY 4066 0.34 74LS113 023 
6800 2.99 4068 0.17 7410114 0.19 
6802 3.99 4069 0.17 74LS122 0.39 

FREE OFFER 
With each order with a value 
in excess of £20 
* 20 page Component 

Catalogue 
* Reply Paid Envelope 
* Voucher Value £1 

(redeemable against 
future orders over £20) 

6803C 11.80 
6809 9.99 
6810 125 
6821 125 
6840 420 
6850 1.50 
6862 8.91 
6871AIT 18.70 
6880 1.07 
6887 0.90 
68488 9.11 
6875 4.18 
6843 13.99 
68800 4.70 
68802 19.11 
68821 2.29 
68810 2.00 
68840 4.70 
68850 2.15 
6800004 110.00 

8500 FAMILY 
6502 425 
6520 2.99 
6522 4.75 
6532 6.95 

8080 FAMILY 
8085A 5.50 
8212 1.70 
8216 0.99 
8224 1.95 
8228 3.95 
8251 3.80 
8253 7.95 
8255 3.80 

CMOS 4000 
SERIES 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 

0.11 
0.11 
0.13 
0.50 
015 
0.55 
028 
0.35 
0.12 

4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4085 
4086 
4093 
4502 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4521 
4522 
4526 
4527 
4528 
4532 
4541 
4543 
4553 
4555 
4556 
4585 

017 
0.17 
0.17 
0.19 
017 
0.92 
0.22 
024 
0.14 
0.19 
0.63 
0.09 
0.39 
0.69 
0.39 
1.90 
0.80 
0.49 
0.60 
1.49 
1.49 
0.89 
040 
0.28 
0.69 
149 
1.20 
0.70 
0.89 
0.70 
0.85 
0.99 
0.99 
2.90 
0.30 
0.44 
0.82 

74LS SERIES 
74LSAO 0.10 
74LS01 0.11 
741.502 0.12 , 

74LS03 0.12 
74LSO4 0.12 
74LS05 0.13 
74LS08 0.12 
741009 0.12 
74LS10 0.12 

74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74L5136 
74[5138 
74LS139 
74LS145 
74LS148 
74LS151 
74LS153 
741_0155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74 LS164 
741S165 
74LS166 
74LS173 
74L5174 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
741_5247 
74LS248 
74L5249 
74LS251 
74LS253 
74LS257 

OFFICIAL 
ORDERS 

WELCOME 
VISA 24 HOUR TELEPHONE SERVICE FOR 

CREDIT CARD USERS 

039 
099 
025 
025 
0.45 
028 
034 
0.35 
0.75 
090 
0.39 
0.29 
0.39 
038 
0.31 
031 
0.39 
0.39 
039 
039 
047 
0.99 
0.84 
0.70 
0.47 
0.49 
128 
0.49 
049 
0.49 
046 
039 
0.39 
0.59 
065 
0.54 
0.89 
089 
079 
079 
065 
089 
0.83 
0.63 
0.83 
040 
0.39 
0.40 

Devia 

74LS258 
74LS259 
74LS261 
74LS266 
74LS273 
74LS279 
74LS283 
74LS290 
74LS293 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS379 
74LS386 
74LS390 
74LS393 

Price 

039 
079 
1.95 
023 
075 
039 
044 
0.54 
045 
034 
0.38 
034 
0.49 
0.74 
0.74 
0.17 
0,89 
0.89 
084 
0.28 
054 
0.59 

DIL SOCKETS 
LOW PROFILE - TIN 

8 pin 0.07 
14 pin 0.09 
16 pin 0.09 
18 pin 0.13 
20 pin 0.14 
22 pin 0.17 
24 pin 0.19 
28 pin 025 
40 pin 0.29 

LEI 
LOW PROFIL( - 

SOLD 
8 pin 

14 oui 

16 pm 
18 pin 
211 pin 

22 im: 
24 pin 

28 pin 
40 WI 

0.22 
0.29 
0.31 
0.33 
0.35 
0.40 
0.42 
0.54 
0.81 

L© 
ZERO - INSERTION 
FORCE OIL 

24 pin 8.30 
28 pin 7.40 
40 pin 8.80 

CRYSTALS 
1 MHz 
1008 MHz 
1.8432 MHz 
3.6854 MHz 
4 MHz 
6 MHz 
8 MHz 
14 MHz 

2.90 
2.90 
220 
2.95 
1.85 
1.90 
1.95 
3.45 

® UHF 
MODULATORS 
6 MHz 3.70 
8 MHz 4.40 

DATA800KS 
THOMSON-EFCIS 
6800 Data Book 

(Inc pAp) 5.95 

Data Converter 
Handbook 
(Inc p&p) 1.58. 

DATASNEETS 
Photocopied Data 
Sheets available for 

most product at Op 
per page ex p8p 
and VAT. Please 
telephone for details 

KEYBOARD 
Electromechanical 
ASCII Encoded 
(Upper 8 Lower 
Case) Keyboard. 

56 Keys inc Shlt Lack 
Price each 49.95 
(Carriage 2.00) 

CASE 
Structured Foam 

Case for above 
including Steel Base 
Finished in Black 
and Charcoal. 
Price each 49.95 
(Carnage 10.00) 

MAINS 
TRANSFORMER 
Suitable for +51/ 
at 2.50 ±120 at 

IA Power Supply 
(Using Bridge 
Rectification and 
LM323K) 
Price each 10.95 

®QUANTITY 
DISCOUNTS 
AVAILABLE 

PLEASE SEND S.AE.(20p) FOR OUR NEW 1982 CATALOGUE. FREE REPLIED PAID ENVELOPE 
WITH EVERY ORDER. ALL PRICES EXCLUDE P 8 P ON ORDERS UNDER £10 (75p) OVER £10 
CASH WITH ORDER AT LIST PRICE ONLY AND VAT(1596). ALL ORDERS DESPATCHED ON DAY 

OF RECEIPT WITH FULL REFUND FOR OUT OF STOCK ITEMS IF REQUESTED. 

MIDWICH COMPUTER CO. LTD. 
DEP1 ETI. HEWITT HOUSE, NORTHGATE STREET, 

BURY ST. EDMUNDS, SUFFOLK IP33 1 HO 
TELEPHONE: (0284) 701321 TELEX: 817670 

UK101 AND SUPERBOARD 
UK101 with 1K and free power supply and modulator 
kit £120, built £149. UK101 display expansion kit £14. 
The below accessories suit both the UK101 and 
expansion 

complete 
Extra ram E50,0 per K. 32K memory 

expansion kit (82 built ette. ecK memory 
expansion kit £74, built E82. Cassette recorder £19. 
Cegmon £22.50. Wemon £14.95. Word processor 
program £10. Centronics interface kit £10. 610 

SINCLAIR PRODUCTS* 
ZX81 built + mein adaptor £69.96 (post £2.95 extra?. 

SC110 Oscilloscope £129. PDM35 £32.98. DM450 

£108. 

BATTERY ELIMINATORS* 
3 -way type 6/7.5/9V 300ma (3.60. Stabilized modal 
3/6/7.5/9V 400ma £7.95. 100ma radio types with 
press studs 9V £4.95.9+9V £8.26. Car convertor 12V 

expansion board £179. Cased minifloppy disc drive input, output 374.5/877.5/9V 800ma £3.04. 
h DOS ptor Therbelow . onlys superboard:blEdi 

Colour adaptor board built £45. Assembler/Editor BATTERY ELIMINATOR 
tape E25. Guard band kit £10. Series 1 only 30 lines 
x 50 characters display expansion kit M. KITS* 

100ma radio types with press -studs 9V £1.79, 9+9V 
£2.50. Stabilized 8 -way types 3/4.5/6/7.5/9/12/15/ 

NEW GENIE 11.299 16V 100ma £3.12, 1 Amp fß.50. Stabilized power kits 

803014 Expansion box with 16K/32K ram 1.1991(213. 2-18V 100ma £3.12, 1-30V 1A £8,90, 1-30V 2A 

We are, disc specialists for the Genie. S.ngle sided £15.30. TTL end computer supplies 5V stabilized 

disc drives: 40 track £220, dual 40 track £379, 80 1.5A £8, 3A £14, 6A £23. 12V car convertors 

track £269, dual 80 track E489. Double sided dives: 80 6/7.6/9V 1A £1.62. 

track £399, dual 80 track £699. Double denisty GAME * 
convertor £72. Ldos £88. Newdos + £49. Ajedit disc TV 
word -processor £44. Colourboard £36. Parallel AY -3-8600 + kit £12.98. AY -3-8550 + kit £9.26. 

printer interface £38. Monitors: EG100 white £69, 
OVM9PGR green £99. Colour Genie poa. Genie 3 poet BI-PAK AUDIO MODULES* 

- --nmrmmtannrmmrrramaemmemm 11 
AL30A .62. PA12 £9.31. P512 £1.75. 38 .90. 
ÁL60 (5.82. SPM80 (628. BMT80 Eß.36. Stereo 30 

£19.00. ALBO £8.56. 

I 
VIC 20 COMPUTER 
VIC 20 with free kit to allow use of a normal cassette ,® 

` recorder £186 Kn by itself £8. Vic cassette recorder 

e 

y P F 7 1 Pt 1'F 1 f 

/ 

£36.50. Floppy disc drive (309. New low coat 

memory board, no need for s mother -board, comes 

with 3K ram + socket a mom ugts for p of 

ultra low current Nmos ram (Just plug in chips to, 
expand memory) £49. Extra memory chips E7.80 per 

2K. Vic printer £189. Joystick £6.52. Vic tool -kit rom I 

£15. "Vic Revealed" book £10 (no VAT). 

PRINTERS 
vomplabeb 

COMPONENTS* 
1N414.8 1.6p. 104002 3.7p. NE555 8 dil 22p. 741 8 dil 
16p. 2114 low current 300ns £1.06. BC182, BC184, 

BC212, BC214, BC547, BC549 Bp. Resistors 5% Y. 

watt E12 10R to 10M 1p, 0.8p for 50+ of one value. 

Buy any of the below and get a free interface kit and Polystyrene capacitors E12 63V 10 to 1000pf 4p; 1n2 

word processor program for UK101 or Superboard: to 10n 5p. Ceramic capacitors 50V .E6 22pf to 47n 

Epson MX70 £269. Epson MXBOT £339. Epson 
MX80F/T1 £375. Epson MX80F/T2 £419. Epson 

2.5p. Electrolytic capacitors 50V .5, 1, 2erf 6p; 25V 5, 

lomf 6p; 16V 2,2, 33mí Bp; 47mí 4p; 100mf 7p; 330. 

MX100 £495. OKI Microline 80 £275. OKI Microline Zeners 400mw 024 207 to 33e 7p. Preset pots 
62A £399. Centronics 737 £335. Centronics 739 £419. subminiature 0.1W horiz or vert 100 to 2M2 8p. IC 

Seikosha GP80A £199. Seikosha GP100A £215. sockets 8 dil 8.7p, 14 dil 10.1p, 16 dit 12p. 

SWANLEY ELECTRONICS 
Postage £3.50 computers, £4.50 on Printers 
and 45p on other orders. Lists 27p Post free. 

Dept ET1, 32 Goldsel Rd., Swanley 
Please add VAT to all Prices except those 

' 
Kent BRB BEZ 

sections marked with a which already 

Tel Swanley (0322) 64851 
include it. Overseas and official credit orders 
welcome. i 

SC110 FULLY PORTABLE OSCILLOSCOPE 

The new THANDAR SC110 represents a break through in Oscilloscope development. 
The SC110 is less than 2" thick and weighs unders 211bs, yet it retains the standard 
features of a bench oscilloscope. 

FULL-SIZED PERFORMANCE 
...*MHz band width 
10mV per div. sensitivity 
Full trigger facilities are provided includ- 
ing bright line and auto, with T.V. line 
and frame filtering 
RUNS -ON ORDINARY HP11 (four) 
batteries or rechargeables 
Basic price - £139 UK Post free 

Optional extras - 
AC Adaptor £5.69; Rechargeable batteries 
£8.63; X1 Probe £8.05; X10 Probe E9.20; 
X1/X10 Switched Probe £10.90; Carry Case 
£8.86. 

PFM200A FREQUENCY 
METER 

Pocket size 8 -Digit LED display 
Frequency range 20Hz-200MHz Resolution 
0.1 Hz Sensitivity typically -1 OmV rms 

Timebase accuracy 2ppm Battery life 
10 hours Frequency: 2 ranges, 4 gate times 

Price E58.69 UK Post free 
Optional extra.- - AC Adaptor £5.69 

LARGE SAE FOR COMPLETE LIST 

All prices include VAT. Offical orders welcome. Mail order only, or callers by prior 
appointment. Barclaycard/Access welcome. Cash/cheque, etc., with order. Large 
SAE for complete Thandar list. Government and Educational Establishments official 

orders welcome. 

U.K. ELECTRONICS in 37 W hitehouss Meadows, Eastwood, Leigh -on -Sea, Essex S89 5TY VISA 
Tat Southend 527672 
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MICROCOMPUTER COMPONENTS 
LOWEST PRICES - FASTEST DELIVERY 

PriCf 
MEMORIES 
2114L-200ns 1+0.83 25+fl.M 2114L-300nsGTE 1.55 
(FOR ACORN ATOM) 2708 450ns 
2716 450ns (single +5V1 
2716 350ns 
2532 450ns 
2732 450ns 
2732 350ns 4116 200ns 

4118 200ns 
4118 150ns 5516 200ns 6116 200ns 6116LP 200ns 6116LP 150ns 
CRT CONTROLLERS EP6845P 950 EF9364P 5.94 EF9365P 82.90 EF9366P 82.90 EF9365/6 DATA AND APPLICATIONS 2.00 
BUFFERS 811S95 8US96 81LS97 81LS98 8T26A ST28A 8195 8T97A 
8T98 

1 +2.25 
25+1.99 1 +2.49 25+2.25 

6.QS 
1 +4.50 25+4,25 
1+3.99 25+3.BO 

7.50 1+0.74 25+0.70 100+0-97 1+0.93 25+0.89 1+3.90 25+3.45 8.00 12.50 7.95 10.00 
10.85 

0.90 0.90 0.90 0.90 0.99 140 1.35 
1.3S 1 45 

DATA CONVERTERS ZN425E-8 ZN426E-8 ZN427E-8 ZN428E-8 ZN429E-8 ZN4J2CJ-10 ZN433CJ-10 ZN440 ZN432E-10 ZN447 ZN448 ZN449 

3.45 3.00 5.99 4.75 
2.10 20.09 259 56.83 14.75 9.14 6.85 3.20 

rm FLOPPY DISC 

RE6UIAT0RS 
7805 
7812 7815 78 LOS 
78L12 78L15 7905 7912 7915 
7gL05 79L12 79L15 
LM309K LM3I7K LM323K LM338K 
280 FAMILY Z80 CPU Z80A CPU 
Z80 CTC Z80A CTC 
ZSO/IART Z80A DART 
Z80 DMA Z80A DMA 
Z80 PID Z80A PID 
Z80 SID-D Z80A SID-0 
Z80SID-1 Z80A SID-1 Z80 SI0-2 Z80A SlO-2 MK 388b MK 3886-4 

0.39 0.39 0.39 0.29 0^9 
029 0.55 
055 OSS 
0.59 059 0.59 0.99 
3.20 4.95 4,75 

3.49 3.99 2.99 2.99 10.00 12.00 9.95 11.95 3.49 3.75 1099 11 99 10.09 11.09 10.09 11 99 11 00 1447 

Dsvics Pries Devica Pries 
4012 0.15 74LS11 0.12 
4013 0.2B 74 LSI 2 0.12 
4014 0.58 74LS13 0.22 4015 0.58 741S14 0.30 
4016 0.25 74 LSI 5 0.12 
4017 0.4S 74LS20 0.12 
4018 0.56 74LS21 0.12 
4019 020 74LS22 0.12 
4020 0.58 ! 74LS26 0.15 
4021 0.80 i 74LS27 0.12 
4022 0.62 74LS28 0.15 
4023 0.17 74LS30 0.12 4024 0.35 74LS32 0.12 
4025 018 74LS33 0.16 
4026 O.M 74LS37 0.15 
4027 0.30 74LS38 0.15 
4028 OSS 74LS40 012 
4031 1.65 74LS4 2 0.34 
4033 1 80 74LS47 0.39 4034 1 55 74LS48 0.80 
4035 0.72 74LS49 0.50 
4040 0.54 74LS51 0.14 
4041 0.80 74LS54. 0.15 
4042 0.54 74LS55 0.15 
4043 0.59 74LS73 0.19 
4044 0.64 74LS74 0.18 4045 1.85 74LS75 0.24 
4046 0.68 74LS76 0.20 
4047 0.68 74LS78 0.19 
4048 0.54 74LS83 0.44 4049 0.28 74LS85 0.85 .4050 0.26 74LS86 0.15 4051 0.50 74LS90 0.30 4052 0.88 74LS91 0.75 4053 0.50 74LS92 0.34 ■ 4054 1.20 74LS93 0.34 4055 1.20 741S95 0.43 4060 0.79 74LSI 09 0.21 4063 0.05 74LS112 0.21 4066 034 74LS!13 0.23 4068 0 17 /4LS114 0.19 4069 0.17 741S122 039 

6800 FAMILY 6800 2.99 6802 3.99 

FREE OFFER 
With each order with a value 
in excess of £20 
* 20 page Component 

Catalogue 
* Reply Paid Envelope 
* Voucher Value £1 

(redeemable against 
future orders over £20) 

FD1771 17.12 £01791 32.81 6803C 11.80 4070 0.17 74LSI 23 0.30 
FD1793 32.81 6809 9.90 4071 0.17 74 LSI 24 0.99 
F01795 35.33 6810 U5 4072 0.17 74LSI 25 0.25 
W01391 45.50 6821 1.25 4073 0.19 74 LSI 26 0.25 
WD1393 45.50 6840 4.20 4075 0.17 74LS132 0.45 
W01395 45.50 6850 1.50 4076 0.62 74 LSI 36 0.28 
W01397 45.50 6862 6.91 4077 0.22 74LS138 0.34 
WD2143-01 5.45 6871 AIT 18.70 4078 0.24 74 LSI 39, 0.35 
WD1691 10.87 6880 1.07 4081 0.14 74LS145 0.75 6887 0.80 4082 0.19 74LS148 0.90 
MISCIUMEOUS 684 88 9.11 4085 0.63 74 LSI 51 0.39 
SOPPOKT CHIPS 6875 4.18 4086 0.60 74 LSI 53 0.29 
AY-3-1015 3.25 6843 13.99 4093 0.30 74LS155 0.39 
AY-3-t270 7.95 68 BOO 4.70 4502 0.89 74 LSI 56 0.38 AY-3-8910 0.99 68802 is.n 4507 0.39 74LSI 57 0.31 
AY-5-1013 3.45 68B21 2.29 4508 1.90 74 LSI 58 0.31 
AY-5-3600 7.95 68 BIO 2.00 4510 0.60 74LSI 60 0.30 
AY-5-2376 6.95 B8B40 4.70 4511 0.49 74LS161 0.39 
OP8304 4.50 68B50 2.15 4512 0.60 74 LSI 6? 0.39 
MC1488 0.59 68000C4 110.00 4514 1.49 74 LSI 63 0.30 
MCI489 0.59 4515 1.49 74LS164 0.47 
MC3446 2.95 8500 FAMILY 4516 0.89 74LSI 65 0.99 MC3448A 4.25 6502 4.25 4518 0.40 74 LSI 66 0.84 
MC34 80 7.95 6520 2.99 4519 0.28 74 LSI 73 0.70 
MC3467 2.95 6522 4.75 4520 0.89 74 LSI 74.. 0.47 
MC1441 f 6.94 6532 895 4521 1.49 74LSI 75 0.49 
MC14412 799 4522 1.20 74 LSI 81 1.28 
R0-3-2513L 8.99 8080 FAMILY 4526 0.70 74LSI 90 0.49 RO-3-2513U 5.99 0O85A S.S0 4527 0.89 74LSI 91 0.40 ULN2803A(L203) 0.94 8212 1.70 45IS 0.70 74LS192; 0.49 8216 0.99 450^ 0.85 74LSI 93 0.48 0VM CHIPS 8224 1.95 4541 0.90 74 LSI 94 0.39 ZN450e 7.81 8228 3.95 4543 0.09 74 LSI 95 0.39 ZN450E DVMKIT 25.00 8251 3.80 4553 2.90 74LSI 96 0.59 8253 7.95 4555 0.39 74LS197 0.65 HCW U HEARS 8255 3.60 4556 0.44 74LS221 0.54 LM301AN 0.25 4585 0.62 74LS240 0.80 LM308N 0.89 CMOS 400 R- 74LS241 0.B9 LM311N 0.69 SERIES 74LS SERIES 74LS242 0.79 LM319N 2.20 4000 0.11 74LS00 0.10 74LS243 0.79 LM324N 0.30 4001 0.11 74LS01 0.11 74 LS244' 0.85 LM348N 0.59 4002 0.13 74LS02 0.12 , 74LS245 0.89 
LM555CN 0.18 4006 0.80 74LS03 0.12 74LS247 0.83 LM556CN 0.49 4007 0.15 74LS04 0.12 74LS248 0.83 LM725CN 3.20 4006 0.55 74LS05 0.13 74LS249 0.83 LM74ICN 0.14 4009 0.28 74LS08 0.12 74LS251 0.40 LM747CN 0.70 4010 0.3S 74LS09 0.12 74LS253 0.39 
LM748CN 0.34 4011 0.12 74 LSI 0 0.12 74LS257 0.40 

Devica 
74LS258 74LS259 
74LS261 74LS266 
74LS273 74LS279 74LS283 74LS290 
74LS293 74LS365 
74LS366 74LS367 
74LS368 74LS373 74LS374 
74LS375 74LS377 74LS378 74LS379 74LS386 74LS390 74LS393 

0.39 0.79 1.05 0.23 
0.75 0.39 0.44 0.54 
0.45 0.34 
0.30 0.34 0.40 0.74 0.74 
0.17 0.80 0.89 0.64 0.28 054 059 

OIL SOCKETS LOW PROFILE • TIN 8 pin 
14 pin 16 pin 18 pin 20 pin 22 pin 24 pin 
28 pin 40 pin 
rm 
LOW PROFILE • G0L0 8 pin 14 pin 1() pin 18 pin 21, pin 
2? pin ?4 pin 
28 pin 40 fun 

0,07 0.00 0.00 0 13 0.14 017 0 19 0.25 029 

0 22 029 0.31 0.33 0.35 
0.40 0.42 0.54 0.81 

13X3 ZERO • INSERTION FORCE OIL 24 pin 28 pm 40 pm 
6.30 7.40 8.60 

CRYSTALS 1 MHz 1 008 MHz 15432 MHz 2.20 3.68B4 MHz 2.05 
4 MHz 6 MHz 8 MHz 14 MHz 

2.90 
2.90 

1.65 1.00 1.95 3.45 
QXIuhf MODULATORS 6 MHz 3.70 
8 MHz 4.40 
DATABOOKS 
THOMSON-EFCIS 6800 Data Book (Inc p&p) 5.95 
Data Converter Handbook (Inc p&p) 1.58 
DATASHEETS Photocopied Data 
Sheels available for most produci at 6p per page ex. p&p and VAT Please 
telephone tor details 
KEYBOARD Electromechanical ASCI! Encoded (Upper & lower Case) Keyboard 56 Keys inc Shift Lock. Price each 49.95 (Carriage 2.00) 
CASE 
Structured Foam Case lor above 'ncluding Sieel Base 
Finished in Black and Charcoal Price each 49.05 (Carnage 10.00) 
MAINS TRANSFORMER 
Suitable for +5V at 25A ±12V at 1A Power Supply (Using Bridge Rectdicalion and LM323K) Price each 10.95 

24 HOUR TELEPHONE SERVICE FOR 
CREDIT CARD USERS 

OFFICIAL H 
ORDERS y 

WELCOME 
PLEASE SEND SAE(20p) FOR OUR NEW 1902 CATALOGUE. FREE REPLIED PAID ENVELOPE WITH EVERY ORDER, ALL PRICES EXCLUDE P&P ON ORDERS UNDER CIO (76p) OVER £10 CASH WITH ORDER AT LIST PRICE ON LY AN D VATM 5%). ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH FULL REFUND FOR OUT OF STOCK ITEMS IF REQUESTED 

QUANTlTY^l 
DISCOUNTS I 
AVAILABLE I 

(ID ENVELOPE I '5p) OVER £10 I CH ED ON DAY | JESTED. ^ 

UK101 AND SUPERBOARD UKIOI with IK and free power supply and modulator kit £120, built £149. UK101 display expansion kit £14- The below accessories suit both the UK 101 and superboard" Extra ram £2.10 per K. 16K memory expansion complete kit £60, built £68. 32K memory expansion kit £74, built £82. Cassette recorder £19. Cegmon £22.50. Werrion £14.95. Word processor program £10. Centronics interface kit £10. 610 expansion board £179. Cased minifloppy disc drive with DOS £275. The below suit only superboard: Colour adaptor board built £45. Assembler/Editor tape £25, Guard band kit £10. Series 1 only 30 lines x 50 characters display expansion kit £14. 

NEW GENIE 1 £299 EG3014 Expansion bo* with 16K/32K ram £199/£213. Wb are, disc specialists for the Genie, b.ngle sided disc drives; 40 track £220. dual 40 track £378. 80 track £269, dual 80 track £469. Double sided dives: 80 track £399, dual 80 track £899. Double denisty converter £72, Ldos £88. Newdos + £49. Ajedil disc word-processor £44. Colourboard £36. Parallel printer interface £36. Monitors: EG100 white £69. OVM9PGR green £99. Colour Genie poa Genie 3 poa. 
"imrmrmrrrm mrrrt mm mmimitm 

W, 

PRINTERS 

Buy any of the below and get a free interface kit and word processor program for UK 101 or Superboard. Epson MX70 £269, Epson MX80T £339. Epson MX80F/T1 £376. Epson MX80F/T2 £419. Epson MX 100 £496. OKI Microline 80 £275. OKI Microline 82A £399. Centronics 737 £336. Centronics 739 £419. Seikosha GP80A £199. Seikosha GP100A £215. 

SINCLAIR PRODUCTS* ZX01 built + mams adaptor £69.96 (post £2.95extra). SC110 Oscilloscope £129. PDM35 £32.95. DM450 £106. 
BATTERY ELIMINATORS* 3-wav type 6/7,5/9V 300ma £3.60. Stabilized model 3/6/7.5/9V 400m8 £7.96. lOOma radio types with press studs 9V £4.95. 9 + 9V £6.26. Car convertor 12V input, output 3/4.5/6/7.5/9V 800ma £3.04. 
BATTERY ELIMINATOR 
KITS* lOOma radio types with press-studs 9V £1.79, 9 + 9V £2.50. Stabilized S-way types 3/4,5/6/7.5/9/12/15/ 18V lOOma £3.12. 1 Amp £8,60. Stabilized power kits 2-18V lOOma £3.12, 1-30V 1A £8.60. I-SOV 2A £16.30. TTL and computer supplies 5V stabilized 1.5A £9, 3A £14, 6A £23, 12V car converters 6/7.5/9V 1A £1.62. 
TV GAMES* AY 3-8800 + kit £12.98. AY-3-8550 + kit £9.26. 
BI-PAK AUDIO MODULES* AL30A £4.35. PA12 £9.31. PS12 £1,76. T538 £2.90. AL60 £5.62. SPM80 £5,26. BMT80 £6.36. Stereo 30 £19.00. ALSO E8.B6. 
VIC 20 COMPUTER VIC 20 with free kit to allow use of a normal cassette recorder £165. Kit by iiself £8. Vic cassette recorder £36 50 Floppy disc drive £309. New low cost memory board, no need for a mother-board, po^os with 3K ram + socket tor a rom + sockets for 24K ot ultra low current Nmos ram (Just plug in chips to expand memory) £49, Extra memory chips £7.80 per 2K, Vic printer £189, Joystick £6.62. Vic tool-kit rom £15, "Vic Revealed" book £10 Ino VAT). 

% 

COMPONENTS* 1N4148 I.Bp. 1N4002 3.7p. NE555 8dil 22p. 741 8 dil 16p. 2114 low current 300ns £1.06. BC182. BC184, BC212, BC214, BC547, BC549 6p. Resistors 5% V« watt E12 10R to 10M 1p. 0.8p for 50+ of one value. 
Polystyrene capacitors E12 63V 10 to lOOOpf 4p; 1n2 to 10n 5p. Ceramic capacitors 50V .E6 22pf to 47n 2.5p. Electrolytic capacitors 50V .5, 1, 2mf Sp: 25V 5, lOmf 6p; 16V 22. 33mf 8p; 47mf 4p; 100mf 7p; 330. Zeners 4O0mw E24 2v7 to 33v 7p. Preset pots subminiature 0-1W horiz or vert 100 to 2M2 8p. IC sockets 8 dil 8.7p, 14dil10.1p. 16dil12p. 

SWANLEY ELECTRONICS 
Dspt ET1, 32 Goidssl Rd., Swanley 

Kent BR8 8EZ 
Tel Swanley (0322) 64851 

Postage £3.50 computers, £4.50 on Printers 
and 45p on other orders. Lists27p Post free. 
Please add VAT to all Prices except those 
sections marked with a * which already 
include it. Overseas and official credit orders 
welcome. 

SC110 FULLY PORTABLE OSCILLOSCOPE 

-f -M *«r 
[ D&QQ f □ □ n □ v^v 

zmvzs- "rLA 
mm 0" q 

The new THANDAR SC110 represents a break through in Oscilloscope development. 
The SC110 is less than 2" thick and weighs unders 21lbs, yet it retains the standard 
features of a bench oscilloscope. 

FULL-SIZED PERFORMANCE 
• . . band width 
• lOmV per div. sensitivity 
• Full trigger facilities are provided includ- 

ing bright line and auto, with T V. line 
and frame filtering 

• RUNS ON ORDINARY HP11 (four) 
batteries or rechargeables 

• Basic price — £139 UK Post free 
Option a/ extras — 
AC Adaptor £5.69; Rechargeable batteries 
£8.63; XI Probe £8.05; X10 Probe £9.20; 
X1/X10 Switched Probe £10.90; Carry Case 
£8.86. 

PFM200A FREQUENCY 
METER 
• Pocket size • 8-Digit LED display • 
Frequency range 20Hz-200MHz • Resolution 
0.1 Hz • Sensitivity typically-IOmV rms 
• Timebase accuracy 2ppm • Battery life 
10 hours • Frequency: 2 ranges, 4 gate times 
• Price £58.69 UK Post free 
Opf/ons/ exfra. t — A C A d a pt o r £5,69 

LARGE SAE FOR COMPLETE LIST 
AH prices include VAT. Offical orders welcome. Mail order only, or callers by prior 
appointment, Barclaycard/Access welcome. Cash/cheque, etc., with order. Large 
SAE for complete Thandar list. Government and Educational Establiahments official 

orders welcome. 

B.K. ELECTRONICS . 
37 Whitehouae Meadows, Eastwood, Lalgh-on-Saa, Essex SS9 STY 

ToL Southand 627672 I 
VfSA 

MIDWICH COMPUTER CO. LTD. 
DEKl ifri. HEWITT HOUSE, NORTHGATE STREET, 

BURY ST. EDMUNDS, SUFFOLK IP33 1 HO 
TELEPHONE; (0284) 701321 TELEX: 817670 
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Fig. 1 Circuit of one channel of the CMOS vocoder. 
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Fig. 2 Several channels are connected in parallel to form the 
complete vocoder. 
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Economy CMOS 
Vocoder 
S.P. Giles, Edmonton 

The principle of the vocoder has been 
well covered in ETI in the past but it is 
very expensive to construct such a pro- 
ject due to the high component count, 
especially op -amps. This circuit attempts 

4k7 

100k 

+9V 

PR3 
100k 

IC2a 

FROM OTHER VCAs 

1k0 

100n 

NOTE: 
IC1,2 ARE 4049 
CO IS BC109 
D1 IS 1N914 

OUTPUT 

to bring the vocoder nearer the pockets 
of those who would not normally have 
sufficient funds. CMOS inverters are us- 
ed instead of op -amps for cheapness. 

The signal to be analysed, normally 
the human voice, is fed into the mike in- 
put and amplified by inverter IC1 a. ICI b, 
a bandpass filter, allows a very narrow 
band of the input through. The centre 
frequency of this band is determined by 
PR1. The amount of energy present in 
this narrow band is measured by an 
envelope follower consisting of inverters 
ICI c, d and D1. 

If a sound source is connected to the 
other input it is necessary to transfer on- 
to it the energy present at point A. This is 
done by Q1, a voltage -controlled 
amplifier with the level set by the 
envelope follower voltage. PR3 should 
be adjusted for zero output at point B 
with no input. Inverter IC2a is a simple 
mixer for all the VCA outputs. 

The second diagram shows how the 
TO IC2a filter bank is built up. It is suggested that 

a minimum of 20 channels be used to get 
the best results. In this case PR1 and PR2 
should be set to approximately 1 k2 inter- 
vals from one channel to the next. The 
greater the number of channels the bet- 
ter the results. 
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Economy CMOS 

Vocoder 
S.P. Giles, Edmonton 

The principle of the vocoder has been 
well covered in ETI in the past but it is 
very expensive to construct such a pro- 
ject due to the high component count, 
especially op-amps. This circuit attempts 
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101,2 ARE 4049 Q1 IS BC109 D1 IS 1N914 
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Fig. 1 Circuit of one channel of the CMOS vocoder. 

Fig. 2 Several channels are connected in parallel to form the 
complete vocoder. 
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to bring the vocoder nearer the pockets 
of those who would not normally have 
sufficient funds. CMOS inverters are us- 
ed instead of op-amps for cheapness. 

The signal to be analysed, normally 
the human voice, is fed into the mike in- 
put and amplified by inverter ICla. IC1 b, 
a bandpass filter, allows a very narrow 
band of the input through. The centre 
frequency of this band is determined by 
PR1. The amount of energy present in 
this narrow band is measured by an 
envelope fol lower consisting of inverters 
IClc, d and D1. 

If a sound source is connected to the 
other input it is necessary to transfer on- 
to it the energy present at point A. This is 
done by Q1, a voltage-controlled 
amplifier with the level set by the 
envelope follower voltage. PR3 should 
be adjusted for zero output at point B 
with no input. Inverter IC2a is a simple 
mixer for all the VCA outputs. 

The second diagram shows how the 
filter bank is built up. It is suggested that 
a minimum of 20 channels be used to get 
the best results. In this case PR1 and PR2 
should be set to approximately 1 k2 inter- 
vals from one channel to the next. The 
greater the number of channels the bet- 
ter the results. 
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Simple Graphics On A 
Scope Screen 
G. Heath, Oxted 

The circuit described here will display 
eight 16 -bit words on an oscilloscope 
screen. The counters and D -to -A con- 
verter provide positioning information 
which is scaled by the two 741 amplifiers. 
The actual 1 s and Os are produced by the 
summing of a sine and cosine wave to 
the X and Y amplifiers. When the 74150 
outputs a 1 the Y output is shorted to 
ground, drawing a 1 on the screen. 

The size of the characters can be ad- 
justed by varying PR1 and PR3, the 
overall word size by PR4 and PR6. PR2 is 

adjusted for sine wave purity. 

SINE/COSINE GENERATOR 

11 C2 

R1 ..... Cl 
lOk 300p 

300p 

R2 
8k2 PR1 

10k 

100k 

RV1 

100k 
LOG 

100n 

10n"8 ---- 
/7777 

220k 

Guitar Tracking 
Oscillator 
S. P. Giles, Edmonton 

This circuit will enable a guitarist to pro- 
duce a second note in harmony with the 
note he is playing. IC1a amplifies and 
squares up the incoming guitar signal 
which is then passed through 1 kHz 
lowpass filter IC1b. This is to remove 
most of the harmonics leaving a 

reasonable square wave at the fun- 
damental pitch of the note played. IC2a, 
2b and IC3 form a simple compressor so 

that phase -locked loop has a better 
chance of locking on to the square wave 
applied to pin 14. I nside the 4046, there is 

a VCO which oscillates at a frequency 

+9V 

I 470n 
10k 

/7177 

470n 

determined by the RC network around 
pin 9, and is applied to one input of a 
phase comparator. An external square 
wave applied to the second input will 
produce an error voltage which is pro- 
portional in magnitude to the difference 
between the external and VCO frequen- 
cies. The error voltage is passed to the 
VCO until the two frequencies are the 
same, ie the VCO is locked to the input 
signal. 

The error voltage can be extracted 
from pin 10 of IC4 and passed via RV2 to 
a second 4046, IC5. RV2 varies the level 
of the DC signal which controls the fre- 
quency of the VCO in IC5. The resistors 
from pins 11 and 12 of IC5 can be chang- 
ed to alter the maximum and minimum 
frequencies of the internal VCO. 
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Simple Graphics On A 

Scope Screen 
G. Heath, Oxted 

T he circuit described here will display 
eight T6-bit words on an oscilloscope 
screen. The counters and D-to-A con- 
verter provide positioning information 
which is scaled by the two 741 amplifiers. 
The actual 1 s and 0s are produced by the 
summing of a sine and cosine wave to 
the X and Y amplifiers. When the 74150 
outputs a 1 the Y output is shorted to 
ground, drawing a 1 on the screen. 

The size of the characters can be ad- 
justed by varying PR1 and PR3, the 
overall word size by PR4 and PR6. PR2 is 
adjusted for sine wave purity. 

Guitar Tracking 

Oscillator 
S. P. Giles, Edmonton 

This circuit will enable a guitarist to pro- 
duce a second note in harmony with the 
note he is playing. ICla amplifies and 
squares up the incoming guitar signal 
which is then passed through 1 kHz 
lowpass filter ICIb. This is to remove 
most of the harmonics leaving a 
reasonable square wave at the fun- 
damental pitch of the note played. IC2a, 
2b and IC3 form a simple compressor so 
that phase-locked loop has a better 
chance of locking on to the square wave 
applied to pin 14.1nside the 4046, there'S 
a VCO which oscillates at a frequency 

determined by the RC network around 
pin 9, and is applied to one input of a 
phase comparator. An external square 
wave applied to the second input will 
produce an error voltage which is pro- 
portional in magnitude to the difference 
between the external and VCO frequen- 
cies. The error voltage is passed to the 
VCO until the two frequencies are the 
same, ie the VCO is locked to the input 
signal. 

The error voltage can be extracted 
from pin 10 of IC4 and passed via RV2to 
a second 4046, ICS. RV2 varies the level 
of the DC signal which controls the fre- 
quency of the VCO in ICS. The resistors 
from pins 11 and 12 of ICS can be chang- 
ed to alter the maximum and minimum 
frequencies of the internal VCO. 

RESET RESET 

7493 7493 

OUTPUT TO TEST 
DEVICE 

5k0 5k0 set 5k 0 5k0 5k0 

10k 10k 10k 10k 
) +15V 

10k 10k 10k 
SINE/COSINE GENERATOR 

vw 18k 
' 'NWS  / DDC 300p 10k 

IkO 
TO Y INPUT ® OF SCOPE TO X INPUT OF SCOPE 

IkO 

) ryfch— M "WV 270k 
ADDRESS PR1 8k2 18k 10k 

INPUTS 300p 10k FROM 15V TEST DEVICE 

nrn ETI MAY 1982 



Bl-PA K BARGAINS 
"IRRESISTAILE 

RESISTOR BARGAINS" 
Pak N. Q1p Deeaiptiee Price 
5110 100 Mixed "AO Type Resistors LI 
SIl1 400 Pre -formed 4-44 watt Carbon 

Resistors LI 
SX12 200 lv watt Carbon Resistors LI 
SX13 200 4x watt Carbon Resistors LI 
SX14 150 1/2 watt Resistors 22 ohm - 

2m2 Mixed LI 
SITS 100 1 and 2 watt Resistors 22 

ohm -2m2 Mixed LI 
Pales SX12-15 contain a range of Carbon Film Resistors 
of assorted values from 22 ohms to 2.2 meg. Save 
pounds on these resistor paks and have a full range to 
cover your protects. 

°Quantities approximate. count by weight. 

TRIACS - PLASTIC 
4 AMP - 400v - T0202 - TAG 136G. 

ZOFF 1008 500FF 
401 £3.75 L17.50 
8 AMP 400e -T0220- TAG 425 
60P £5.75 £27.50 

10008 
£30.00 

£50.00 

2113055 The best known Power Transistors in the 

World - 2N3055 NPN 115w. 

Our Ell -PAR Special Offer Price 
10 WI 50 eft 100.1$ 
L3.50 L16.00 £30.00 

00312 COMPLIMENTARY PNP POWER 
TRANSISTORS:TO2N3055. ,f 

Equivalent M12955 - BD312 - T03 

SPECIAL PRICE E0.70 eaoh 

10 91E950 !Ñ 

MORE BARGAINS! 
SX51 60 metres PVC covered Hook-up 

wire single and stranded. Mixed 
colours. LI 

SITU 25 Assorted TTL Gates 7400 

Series. 7401-7460. LI 
SX59 10 Assorted flip Flops and MSI 

TTL LI 
5160 20 Assorted Slider 

Potentiometers LI 
SX61 25 Assorted Potentiometers. 

Rotary. Dual. etc LI 
SX62 40 Assorted Pre -Sets Ha/Vert 

etc. LI 
6X79 10 Reed Switches - glass Type 

3 Micro Switches - with lever L1 

"CAPABLE 
CAPACITOR PAKS" 

Pat No. Qy Dacripbar Price 
SX16 250 Capacitors Mixed Types LI 
5117 200 Ceramic Capacitors Miniature 

Mixed LI 
SIll 100 Mixed Ceramics l pf- 560f LI 
SXI9 100 Mixed Ceramics Gael- .0.5mf Li 
SX20 100 Assorted Polyester/Polystyrene 

Capacitors El 
SX21 60 Mixed C280 type capacitors 

metal foil El 
SX22 100 Electrolytics, all sorts LI 
5123 50 Quality Electrolytics 

50-1000mí LI 
5124 20 Tantalum Beads, mired LI 
*Quantities approximate. count by weight. 

AUDIO PLUGS, SOCKETS 
AND ACCESSORIES 

piecesinclude 

D 

of AIuNdio180 Plu°240°gs. SocketsInb ane 

3 6nd 

Connectors 25 to 

Speakers, Phono, lack, Stereo and Mono. etc etc. Valued 

at well over f3 normal. Order No. SX25 Our Price E1.50 

per pak. Guaranteed to save you money 

S126 3 Prs ol 6 pin 240° DIN Plugs and Chassis 

Sockets 

SX27 I x Right Angle Stereo lack Plug 6 3m plus 

matching metal chassis mounting socket. 

SX20 4 Phono plugs and 2 dual phono connectors 

5129 1 x 2 5m Plug to 3.5mm Socket adapta 
SX30 I x 3 5m Plug 10 2 5m Socket adaptor 

SX31 I x 3 5m Plug to Phono Socket adaptor 

509', 

30p 
30P 

20P 

20p 
70P 

TECASBOTY 
The Electronic Components and Semiconductor Bargain of the Year. A host of Electronic 

components including potentiometers - rotary and slider. presets- horizontal and vertical. 

Resistors of mixed values 22ohms to 2M2 - 1,8 to 2 Watt A comprehensive range of 

capacitors including electrolytic and polyester types plus disc ceramics etcetera. 

Audio plugs and sockets of various types plus switches, fuses, heatsinks, wire. nuts -bolts. 

gromels. cable clips and yes. knobs and P C Board. Then add to that 100 Semiconductors 
to include transistors, diodes. SCR's opto's, all of which are current everyday usable devices. 
In all a Fantastic Parcel. No rubbish all identifiable and valued in current catalogues at well 

over [25 00 Our Fight Against Inflation Price - 
Beat the Budget 

JUST £6.50. - Down with Depression 
Olno SX85 

STILL MORE! 
SLIDER POTENTIOMETERS 

Plastic 40mm Travel Mono 

51135v470 ohms Lin SX675e47kLin 
SX64 5 x I k Lin SX60 5 x 47k Log 

SX655x22kLin S1695x 100k Lin 

SX665x22kLog SX705x 1megLin 
AN at SOp per pact. 

5171 50 BC108 "Fallouts". Manufacturers out of 

spec on voltsor gain You test. El 
SX72 A mixed bundle of Copper clad Board, Fibre 

glass and paper. Single and double sided. A 

fantastic bargain. LI 
6X70 Genuine MOLLARD 0071 Germanium PNP 

Transistors. Bond New 10 for LI 

BI-PAK'9 OPTO BARGAIN 
OF THE YEAR! 

Valued at over ¡Id -Normal Retail -we offer you a pack of 25 Opto 

devices to include LED's Large and Small in Red. Green. Yellow and 

Clear. 7 Segment Displays both Common Cathode and Common Anode 

PLUS bubble type displays -like DL -33. Photo Transistors -similar to 

OCP71 Photo Detectors -like MELI I-12. This whole pack of 25 

devices will cost you lust 

£4.00 
AND we guarantee your money back if you are not 

completely satisfied. FULL data etc included. 

Order No. 5X67. 

5 watt IRMS) Audio Amp 
High Quality audio amplifier Module Ideal for use in 

record players, tape recorders, stereo amps and 

cassette players, etc Full data and backup diagrams 

with each module 

Specification 
Power Output 5 watts RMS Load Impedance 8.16 

ohms Frequency response 50Hu to 25 KHz-3db 
Sensitivity 70 my for full output Input Impedance 

50k ohms Size 85 a 64 a 30mm Total Harmonic 

distortion less than5% 
Al PAK'S give away price 

£225 
Tee weld net Guild one 

for this price. 

1 Amp SILICON RECTIFIERS 
Glass Type similar IN4000 SERIES IN4001-IN4004 

50 - 500v - uncoded -- you select for VLTS 

ALL period devices - NO duds Min 50v 

50 for E1.00 - worth double ORDER NO SX76 

Silicon General Purpose NPN Transitors TO -18 Case 

Lock fit leads- coded CV7644 Similar to 80147 
- BC107- ZT89 ALL NEW, VCE 70v IC500mA 

life 75-250 50 on 100 o8 500 off 1000 o8 

PRICE £2.00 £3.80 E17.50 £30.00 s 
Silicon General Purpose PNP Transistors TO -5 Case 

Lock Iii leads coded CV9507 similar 2N2905A to 

01%30 VC 60 IC 600mA Min Hie 50 ALL NEW, 

50 on 100 08 500 on 1000 on 

PRICE £2.50 £4.00 £19.00 £35.00 
Order as CV9507 

TheThird and 
III Fourth Hand... 

.... you always need 
F but have never got until now 

ii This helptul unit with Rod mounted 
horizontally on Heavy Base. Crocodile clips 

Aattached to rod ends Six ball & socket taints 
give infinite variation and positions through 
360° also available attached to Rod a 2'h diam 
magnifier giving 2 5 x magnification Helping 
hand unit available with or without magnifier 
Our Price with magnifier as illustrated ORDER 

NO T402 £5.50 
Without magnifier ORDER NO T400 £4.75 

'/ 

SX42 

SX43 

SXK 

SX47 

SX49 

6000 

BARGAINS 
20 small 125 Red LEDs LI 
10 Rectangular Green LED's 2 LI 
30 Assorted Zener Diodes 

250mw-2 watt mixed voltages, 

all coded. New LI 
4 Black Instrument 
Knobs -winged with pointer 4x" 

Standard screw. Fit size 29 

20mm 5010 

20 Assorted Slider Knobs. 

Black/Chrome, etc LI 

12 Moons and Filament Lamps. 60w 

voltage end meins - various types 

and colours - some panel mounting LI 

£1 FREEPAK 
Get a f I FREE PACK. Ordersover 110 excluding VAT 

Choose El Pack free (or 2 x 5001 add it to your order and 

save even more money. 

This alter any applies to this advertisement 

Satisfaction or your money back has 

always been BI-PAK's GUARANTEE and it still is 

All these Sale items are in stock' in quantity and 

we will despatch the same day as your 
order is received 

Silicon NPN'L' TypeTransitors 
TO -92 Plastic centre collector 

Like BC182L - 183L 184L 

OCBO 45 VCEO 30 IC200mA Hte 100-400 

ALL perfect devices - uncoded ORDER AS SXt83L 

50 off 100 off 500 oft 1000 off 

£1.50 £2.50 £10.00 £17.00 

PNP SILICON TRANSISTORS: 
Similar ZTX500 -- ZTX214 - [-Line 
VCEO 40 VCBO 35 lc 300mA tile 50-400 

Brand New - Uncoded Pefecl Devices 

50 off 100 oft 500 off 1000 otl 

f2.00 £3.50 £15.00 £25.00 
Order as ZTXPNP 

MW398 NI -CAD CHARGER 
Universal NI Cad battery charger All plastic 
case with lift up lid Charge/Test switch LED 

indicators at each of the five charging points 

Charges - Power 

PP3 i9V( 270 740V AC 

U 12 I 1 5V penlitel Dims 
El11115V C 1 210x100 x50no, 
11211 5V D i £5.95 

POWER SUPPLY OUR PRICE £3.25 
Power supply tits directly into 13 amu socket 
F used tor safety Polarity reversing socket 
Voltage switch Lead with multi plug 
input - 240V AC SOH? Output 3 4 S ti 

7 5 9 & 12V DC Rating -300 ma MWBH 

II-PAK'a COMPLETELY NEW CATALOGUE 
Completely re -designed. Fu0'of the type of components you require, plus some 

very interesting ones you will soon be using and of course, the largest range of 

semiconductors for the Amateur and Professional you could hope to find. 

There are no wasted pages of useless information so often included in 

Catalogues published nowadays. lust solid facts i.e. price. description and 

individual features of what we have available. But remember. Bi-Pak's policy 

has always been to sell quality components at competitive prices and THAT 

WE STILL DO. 

BLPAK'S COMPLETELY NEW CATALOGUE is now available to you You will be 

amazed how much you can save when you shop for Electronic Components with 

a Bi -Pak Catalogue Have one by you all the time -it pays to buy Ell -PAR 

To receive your copy send 75p plus 25p P&P 

Send your orders lo Dept ETI 5 BIPAK PO BOX 6 WARE HERTS I -PA SHOP AT 3 BALDOCK ST, WARE HERTS 

TERMS. CASH WITH ORDER, SAME DOY DESPATCH, ACCESS, 

DAOCLAYCARD ALSO ACCEPTED. TEL 1092013182. GIRO 380 7006 

iii3 
Allo 15°x, VAT AND 75p PER ORDER POSTAGE AND PACKING 

8 Bit MICROPROCESSOR 
National INS8080AN 40 Pin OIL N Channel Silicon 
GATE MOS TECHNOLOGY As used in Nationals 
N8080 Micro Computer Family 

Instruction Cycle Time 2 uS 

Supplied with functional 

Block Diagram 

BRAND NEW -- 
NOT seconds or reclaims 

100% petted ORDER NO SX8080 only 
Normal Sell price 14 50 each 

Our BI-PAK Special Price -00 
SO HURRY -- LIMITED STOCKS 

40 Pin IC Socket lo hl SX8080 011er price 

ORDER NO 1609 30p 

Use your credit card Hing us us Ware 3182 NOW and 

yet your soler even faster. Goods normally sent 2nd 

Class Mail. 

Remember you must add VOI ;d 1'n's in your urdir 

Total. Postage add 157 pm Total ruler 
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"IRRKBIBTABLK 
RBBIB TOR BAROAIMB" 

Pah N*. Qlji* DnciiHM*) frict 
SX10 400 Mi*kI "All Type" Resistors El 
SX11 400 P^lormerJ <4 to watt Carbon 

Resistors El SX12 200 ^ witt Carbon Resistors El 
SX13 200 ^ witt Carbon Resistors El 
SX14 ISO H watt Resistors 22 ohm 

2m2 Mixed El 
SX15 100 1 and 2 witt Resistors?? 

ohm 2m2 Mixed El 
Paks SX12 i5conia(n a range of Carbon Film Resistors 
of assorted ralges from 22 ohms to 2.2 meg. Save 
pounds on these resistor pahs and have a lull range to 
cover your projects 
'Quantities approximate, count by weight 

"CAPABLK 
CAPACITOR PAKS' 

Prt No. 
SXK 
SX17 
SX1I 
SX19 
SX20 

SX22 
SX23 
SX24 

250 
200 
100 
100 
100 

100 
50 

Dowrfbon Prico Capacitors Mixed Types Cl 
Ceramic Capacitors Miniature 
Mixed £1 
Mixed Ceramics Ipf Sfiipf El 
Mixed Ceramics Bffcf O.Smf El 
Assorted Polyester/Polystyrene 
Capacitors £1 
Mixed C280 type capacitors 
metal foil £1 
Flectrofytics. all sorts £1 
Quality Electrolytics 
50 1000 mf £1 
Tantalum Beads, mixed £1 

'Quantities approximate, count by weight 

AUDIO PLUQB, BOCKBTB 
AND ACCBBBORIBB 

0* j pieces of Audio Plugs, Sochets and Connectors 
X 9 to include 01N 180o-240c'. Inline 3-6 Pm. 
Speakers, Phono. Jack. Slereo and Mono, elc etc. Valued 
at well over 13 normal. Order No. SX25 Our Price £1 50 
per pak. Guaranteed to save you money 
SX2$ 3 Prs of 6 pm 240° DIN Plugs and Chassis 

Sockets 50p ^ 
SX27 11 Right Angle Stereo lack Plug 6.3mm plus matching metal chassis mounting sockel 30p 
SX2I 4 Phono plugs and 2 dual phono connectors 30p SX21 1 *2.5nirTi Piuglo3 5mmSocKetadaplof 20p 
SX30 1 x 3.5mm Plug to 2.5mm Socket adaptor 20p 
SX31 1 x 3.5mm Plug lo Phono Socket adaptor 20p 

BARGAINS 
SX42 20 small .125 Red L£0 s El 
SX43 10 Rectangular Green LEO's 2 El 
SX4( 30 Assorted Zener Diodes 250mw-2 watt mixed voltages, 

all coded New El 
SX47 4 Black Instrument Knobs-winged with pointer V 

Standard screw. Fit sue 29 x 
20mm 50p 

SX49 20 Assorted Slider Knobs 
Black/Chrome, etc El 

SKM 12 Neons and Filament Lamps. Low voltap and maim - various types 
and colours - some panel mounting £1 

TRIACS-PLASTIC 
4 AMP-400* - T0202 - TAG 136G 
ion 10 OFF S00FT 100 OFF 
4ep E3.75 £17.50 £30.00 
8 AMP 40(N - T0220 - TAG 425 
W» £5.75 a;.50 £50.00 
2R30SS The best known Power Transistors in the 

World - 2N3055 NPN U5w 
Our BI-PAK Special Offer Price: 
lOetf 50 eft lOOeft 
£3.50 EllJO £30.00 

•D312 COMPLIMENTARY PNP POWER TRANSISTORS TO ZN3055- 
Equivalent MJ2955 - B0312 - T03 

SPECIAL PIKE £0.70 each 
l0aftU.50 ^ 

MORE BARGAINS! 
SX51 60 metres PVC covered Hook-up 

wire single and stranded Mixed 
colours. EL 

SX5I 25 Assorted TTL Gates 7400 
Series 7401-7460 £1 

SX59 10 Assorted Hip Flops and MSI 
HI EL SXM 20 Assorted Slider 
Potentiometers £1 SX61 25 Assorted Potentiometers 
Rotary. Dual. etc. £1 

SX42 40 Assorted Pre-Sets Hor/Vert I 
elc. ! £1 

SX7I 10 Read Switches - glass type 
3 Micro Switches - with lew £1 

TECASBOTY The Electronic Components and Semiconductor Bargain ot the Year. A host of Electronic 
components mcludrng potentiometers - rotary and slider, presets- horizontal and vertical 
Resistors of mixed values l!l!onms to 'Ml — 1 8 lo 2 Wall A comprehensive range o( 
capacitors including electrolytic and polyester types plus disc ceramics etcetera 
Audio plugs and sockets ot various types plus switches, fuses, heatsmks wire, nuts/bolts, 
gromels. cable clips and tyes, knobs and P.C. Board. Then add lolhal 100 Semiconductors | 
to include transistors, diodes SCR's optos. all ot which are current everyday usable devices. 
In ail a Fantastic Parcel. No rubbish all identifiable and valued in current catalogues at well 

^over E25 00 Our Fighi Against Inflation Price— — 

— Beat the Budget |||QT f-C CfK 
Down with Depression JUO I LU.wU. O/no SX85 

STILL MOREI 
BLIDBR POTBRTIOIBBTBRB 

Plastic 40mm Travel Mono 
5X43 5 x 470 ohms Lin 5X47 5 x 47k Lin 
5X44 5 x Ik Lm 5X4t5x47kLog 
5X45 5 x 22k Lin 5X49 5 x 100k Lm 
5X44 5 x 22k Log 5X705x 1 megLm 

AN at 50f pti pack. 
5X71 50 BC108 "Fallouts', Manufacturers out of 

specon volts or gam You test El 
5X72 A mixed bundle of Copper clad Board, Fibre 

glass and paper Single and double sided A fantastic bargain El 
SX7t Genuine MULLARD 0071 Germanium PNP 

Transuton Brand New 10 for £1 

1 Amp SILICON RECTIFIERS 
Glass Type similar IN4000 SERIES IN4001-IN4004 
50 — 500v — uncoded — you select (or VLTS 
ALL perfect devices — NO duds Min 50v 
50 for El.OO — worth double ORDER NO SX76 
Silicon General Purpose NPN Transitors TO-18 Casej 
Lock til lads coded CV7644 Similar to BC147 > 
. BCIO/-?T89 AIL NEW VC£ 70y ICSOOm* " 
me 75-1150 so on too on 500 on 1000 on " 

. 12.00 t3.»0 t17.50 £30.001 
Silicon General Purpose PNP Transistors TQ-5 Case 
Lock tit leads coded CV9507 similar 2N2905A to 
BFX30 VC 60 IC 500mA Mfn Hie 50 ALL NEW 

50 ott 100 oil 500 oti 1000 ott 
PRICE £2.50 EX.00 £19.00 £35.00 

Ofdei as CV9507 

PAK 
Get all FREE PACK Orders over 110 excluding VAT 
Choose"11 Pack free (or 2 x 50p) add it lo your order and 
save even more money 
TYhs offer only appfcos to this «tortisement 

BI-PAK'B OPTO BARGAIN 
OP THE YEAR! 

Valued at over 110-Normal Retail-we offei you a pack of 25 Opto 
devices to include LED's Laige and Small m Red. Green. Yellow and 
Clear 7 Segment Displays both Common Cathode and Common Anode 
PLUS bubble type displays-like DL 33 Photo Transistors-similar to 
0CP71 Photo Oeteclors-like MELn-i2 This whole pack of 25 
devices will cost you just 

£4 "00 
AND we guarantee your money back if you are not 

complelely satished FULL data etc included 
Orrfwr No. BXB 7. 

1 TheThird and 
I Fourth Hand... 
^ .... you always need 

but have never got until now' 
• % This helptul unit with Rod mounted 

■horizontally on Heavy Base. Crocodile clips 
attached to rod ends Six bail & socket joints 
give mlmite variation and positions through 
360° also available attached to Rod a ?'/? diam 
magnifier giving 2 5 x magnification Helping 
hand unit available with or without magnifier 
Our Price with magnifier as illustrated ORDER 
NO T402 £5.50 
Without magnifier ORDER NO T400 C4.75 

i 

_ Satisfaction or your money baclr has 
always been Bl-PAK's GUARANTEE and it still is 
All these Sale items are m slock| m quantity and | 
we will despatch the same day as your 

order is received 

'Silicon NPN'L' TypeTransitors 
I TO-92 Plastic centre collector 

Like 0C182L - 183L 184L * 
VCBO 45 VCEO 30 lC200mA Hte 100-400 * 
ALL pertect devices — uncoded ORDER AS SX183L| 
50 off 100 off 500 off 1000 off 
£1.50 £2.50 £10.00 £17.00 
PNP SILICON TRANSISTORS: 
Similar ZTXMO - ZTX214 - E-Line 

, VCEO 40 VCBO 35 ic 300mA Hie 50-400 
I Brand New • Uncoded Petec! Devices 

50 off 100 off 500 off 1000 off 
| £2.00 £3.50 £15.00 £25.01] 

Order as ZTXPNP 

MW398 NI-CAD CHARGER 
Universal Ni-Cad battery charger All plastic 
case with lift up lid Charge/Test switch LED 
indicators at each of the five charging pomis 

Charges - Power 
PP3(9V) 220 ?40V AC 
Ul? 11 5V penlite) Dims - 
U11 n 5V 'C ) 210* 100 X bOrnc 
U2 1' 5V "D' 1 £0.05 
POWER SUPPLY Ouh pr ct £3.25) 
Power supply tits directly into 13 amp socket 
Fused tor safely Polarity reversing socket 
Voltage switch Lead with muili piuq 
input 240V AC hOHZ Output 3 4 1 

7 b 9 & 12V DC Rating -300 ma MW88 

5 watt IRMB) Audio Amp 
High Quality audio amplifier Module Ideal for use m 
record players, tape recorders, slereo amps and 
cassette players, etc Full data and back up diagrams 
with each module 
Specification 
• Power Outpul 5 watts RMS® load Impedances 16 | 
ohms • Frequency response 50H/ to 25 KH/-Jdb • 
Sensitivity 70 mv lor lull output • Input Impedance 
50k ohms• Sue 85 * 64 x 30mm • Total Harmonic 

distortion less than-5% 
l PAK S give away price 

£2.25] 
■ Ton could not Build one | 

lor thn prrce 

BI-PAK '• COMPLBTKL YMBW CATALOQUB 
Completely re-designed FuO'ol the type of components you require, plus some 

very interesting ones you will soon be using and of course, the largest range of 
semiconductors for the Amateur and Protessronal you could hope to find 

There are no wasted pages of useless information so often included m 
Catalogues published nowadays Just solid facts i.e. puce, description and 
individual features of what we have available But remember. Bi-Pak's policy 
has always been to sell quality components at competitive puces and THAT 
M STILL DO. 
Bi-PAK'S COMPLETELY NEW CATALOGUE is now available to you You will be 
ama/ed how much you can save when you shop for Electronic Components with | 
a Bi-Pak Catalogue Have one by you alt the time-it pays to buy Bi-PAK 

To receive yOut copy send 75p plus 25p p&p 

8 Bit MICROPROCESSOR | National INS8080AN 40 Pin OIL N Channel Silicon 
I GATE M0S TECHNOLOGY As used in Nationals 
1 N8080 Micro ComoulBf Family 
] Instruction Cycle Time 2 i 

Supplied with tunctional 
Block Diagram 
BRAND NEW - 

I NOT seconds oi reclaims 
| 100% perfect ORDER NO SX8080 OfllV 

Normal Sell price 14 50 each ^ 
Out BI-PAK Special Price £2.DO 
SO HURRY - - LIMITED STOCKS 

40 Pm IC Socket to tit SX8080 Offer price 
ORDER NO 1609 30p 

ibr as usea in wauonais 
r Family 

■'imn T1S • H 

Use your tredit card. Hmy us cm Ware 3182 NOW unit 
get your order even taster Goods normally seoi ?i)(j 
Class Mail. 
RemembRi you must add VAI at ]b\ Hi ynor onlfr 
Total Postage add /5|i imi Total nnlei 

Send your oiders lo Dept ETI 5 Bl PAK PD BOX 6 WARE HERTS 
SHOP AT 3 BALDOCK ST. WARE HERTS 

TERMS: CASH WITH ORDER, SAME OAV DESPATCH. ACCESS, 
BARCLAYCARD ALSO ACCEPTED. TEL (09211! 3182. GIRO 300 7006 

ADO 15% VAT AND 75p PER ORDER PDSlAGE AND PACKING 
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PROJECT 

SOUND EFFECTS 3 
The SN76488 is pretty versatile. So is our sound effects PCB. Hence 
their return this month with two new noises to astound and amaze, the 
first being a phasor and explosion. Design by Phil Wait. 

This combines a 'phasor' effect and 
the explosion effect employed in 
the Bomb Drop and Explosion 

unit last month. One could liken the 
sound produced to what you would 
expect after shooting down a 'flying 
saucer' or somesuch! This project uses 
about as many components as the 
Bomb Drop and Explosion board. 

The SLF sweeps the VCO up and 
down in pitch at quite a rapid rate - 
the push-button is held down to start 
the effect, which takes several seconds 
to complete. The explosion is heard 
following a period of the phasor sound. 
As with the other units, if you wish to 
vary any of the parameters of the 
effect it is best to vary the resistor 
values. 

Take care with the orientation of 
the electrolytic and tantalum 
capacitors during construction. Note 
that, as with the Bomb Drop and 
Explosion unit, there are two links on 
the board; make sure you don't miss 
the small link at the 'notch' end of the 
IC. 

PARTS LIST 
Resistors (all '/4 W, 5%) 
R1,5 470k 
R2 100k 
R3 150k 
R4 220k 

Capacitors 
C1,2,5 4u7 16 V PCB electrolytic 
C3 4n7 polycarbonate 
C4 470p ceramic 
C6 100u 16 V PCB electrolytic 

Semiconductors 
IC1 SN76488 

Miscellaneous 
PB1 SPST push-button switch 
PCB (see Buylines); 50 mm diameter 8 ohm 
speaker; PP3 battery and clip. 

BUYLINES 
The SN76488 is available from Technomatic 
at a price of £3.50, while the PCB (identical to 
last month's one) will cost £1.80 from our PCB 
Service (see page 45) if you don't want to etch 
it yourself. Everything else is pretty run-of-the- 
mill. 

Fig. 1 Circuit for the Phasor and Explosion effect. 
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HOW IT WORKS 
This unit is closely related to the Bomb Drop 
and Explosion. In fact, if you compare the two 
circuits you will find very little difference! In 
this unit the SLF is programmed to oscillate at 
several Hertz and the triangle wave output 
employed to control the VCO frequency. 
Thus the VCO is swept up and down in fre- 
quency several times per second. This creates 
the phasor sound. The explosion is triggered 
after the phasor sound runs for a few seconds, 
the whole sequence being controlled by the 
System Inhibit block in much the same way as 

done in the Bomb Drop and Explosion unit. 
When PB1 is pressed, a high (+5 V) is 

applied to the input of the System Inhibit 
block, pin 9. This triggers the One Shot timing 
period, starting the SLF oscillating. This 
sweeps the VCO up and down as explained 
above and the signal passes to the speaker 
through the Mixer, Envelope Generator 
(which is inoperative at this time) and 
amplifier stages. When the One Shot com- 
pletes its timing period the Envelope Select 
Logic becomes operative, the SLF is disabled 
and the Envelope Generator commences to 
do its thing. The Mixer now selects the Noise 
GeneratorlFilter output and the sound is 
heard to decay away, simulating an explosion. 

The oscillation frequency of the SLF is 
determined by R2 and C2, while that of the 
VCO is determined by R3 and C3. The One 
Shot timing period is determined by R1 and 
C1, while the noise characteristic is deter- 
mined by R4 and C4 on the Noise Filter pro- 
gramming pins (pins 5 and 6). 

Audio output is coupled to the speaker 
via the obligatory 100uF electrolytic capaci- 
tor, C6. 

Fig. 2 Component overlay for 
this project. 
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PROJECT 

SOUND EFFECTS 3 

The SN76488 is pretty versatile. So is our sound effects PCB. Hence 

their return this month with two new noises to astound and amaze, the 

first being a phasor and explosion. Design by Phil Wait. 

This combines a 'phasor' effect and 
the explosion effect employed in 
the Bomb Drop and Explosion 

unit last month. One could liken the 
sound produced to what you would 
expect after shooting down a 'flying 
saucer' or somesuch! This project uses 
about as many components as the 
Pomb Drop and Explosion board. 

The SEE sweeps the VCO up and 
down in pitch at quite a rapid rate — 
the push-button is held down to start 
the effect, which takes several seconds 
to complete. The explosion is heard 
following a period of the phasor sound. 
As with the other units, if you wish to 
vary any of the parameters of the 
effect it is best to vary the resistor 
values. 

Take care with the orientation of 
the electrolytic and tantalum 
capacitors during construction. Note 
that, as with the Bomb Drop and 
Explosion unit, there are two links on 
the board; make sure you don't miss 
the small link at the 'notch' end of the 
IC. 

.PARTS LIST. 
Resistors [all '/»W, 
R1,5 470k 
R2 100k 
R3 150k 
R4 220k 

5%) 

Capacitors 
C1,2,5 
C3 
C4 
C6 

4u7 16 V PCB electrolytic 
4n7 polycarbonate 
470p ceramic 
lOOu 16 V PCB electrolytic 

Semiconductors 
IC1 SN76488 

Miscellaneous 
PB1 SPST push-button switch 
PCB [see Buylines); 50 mm diameter 8 ohm 
speaker; PP3 battery and clip. 

.BUYLINES. 

The SN76488 is available from Technomatic 
at a price of £3.50, while the PCB [identical to 
last month's one) will cost £1.80 from our PCB 
Service [see page 45) if you don't want to etch 
it yourself. Everything else is pretty ruivof-the- 
mill. 

Fig. 1 Circuit for the Phasor and Explosion effect. 
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.HOW IT WORKS. 
This unit is closely related to the Bomb Drop 
and Explosion. In fact, if you compare the two 
circuits you will find very little difference! In 
this unit the SLF is programmed to oscillate at 
several Hertz and the triangle wave output 
employed to control the VCO frequency. 
Thus the VCO is swept up and down in fre- 
quency several times per second. This creates 
the phasor sound. The explosion is triggered 
after the phasor sound runs for a few seconds, 
the whole sequence being controlled by the 
System Inhibit block in much the same way as 
done in the Bomb Drop and Explosion unit. 

When PB1 is pressed, a high [+5 V) is 
applied to the input of the System Inhibit 
block, pin 9. This triggers the One Shot timing 
period, starting the SLF oscillating. This 
sweeps the VCO up and down as explained 
above and the signal passes to the speaker 
through the Mixer, Envelope Generator 
[which is inoperative at this lime) and 
amplifier stages. When the One Shot com- 
pletes its timing period the Envelope Select 
Logic becomes operative, the SLF is disabled 
and the Envelope Generator commences to 
do its thing. The Mixer now selects the Noise 
Generator/Filter output and the sound is 
heard to decay away, simulating an explosion. 

The oscillation frequency of the SLF is 
determined by R2 and C2, while that of the 
VCO is determined by R3 and C3. The One 
Shot timing period is determined by R1 and 
C1, while the noise characteristic is deter- 
mined by R4 and C4 on the Noise Filter pro- 
gramming pins [pins 5 and 6). 

Audio output is coupled to the speaker 
via the obligatory 100uF electrolytic capaci- 
tor, C6. 

Fig. 2 Component overlay for 
this project. 
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LA626 Distortion 0.5-1% leader 
LAGI20A5 range 10 HZ -1 MHZ. Size/sq. 0.05-0.8% DIS 
LAG125 Low distortion version of LAG120A 0.02% 
AG202A Distortion 0.5-1% Trio 
A620310HZ-1 MHZ 5 band max distortion 01°/ Trio 
8F All feature Int/Ext. MOD. Variable output 
TE200 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) 
1.5616 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) Leader 
56402100 KHZ-30 MHZ 6 band professional trio 

AlifilA ZIZ,VDflI,n WIBr 1P1114 I Minn. MEW 
RETAILMAIL ORDEREXPORT LONDON'S TEST EQUIPMENT CALL IN AND SEE FOR YOURSE F 

INDUSTRIALEDUCATIONAL CENTRES OPEN SIX DAYS A WEEK ör ó s°D Ä 

CROTECH 3035 
10 MHZ Scope 
Plus Component 
Tester 
5" - 130mm Flat Face 

Tube DC- 10 MHZ 

5mV/DIV 220/240V AC Trig, to 20 MHZ 

As advertised by us at £189.75 inc VAT 

£168.50 Inc -VAT 

(UK c/p £3.50) Exclusive to Audio Electronics 

PROFESSIONAL 100 K OHM/VOLT 
MULTIMETER 
30 ranges 15A AC/DC 
1.5 KV, 200 meg ohms. 
Features mirror scale, 
polarity reverse, electronic 
overload protection, taut band 
suspension. 
As advertised by us at £67.50 
+ case i.e. £84.00 

te* £49 Inc. VAT (®' 
(UK c/p £1.501with leather case 
Exclusive to Audio Electronics 

LCD LOW COST MULTIMETERS 
00601 3'h digit LCD 26 range push button 2A £36.50 
AGOG 70 nog ohm hack 0911 

HC707 510%verán of above 61 
OMe011A/IBam 31/2 digit LCD 15 range push £43.50 
button plus File Tester 10A DC (No. AC Al 

I09m 31/2 digit LCD 30 range Rotary switch plus 
Hle Tester. 10A AC/DC £69.95 

Callers will always find a range of low cost test 
equipment. accessories. tools irons and 
boards in stock also special offers for certain 
equipment which will van y from time to time 

Price correct at time of preparation E&OE 
All prices include VAT. 

CHOOSE FROM 

STOP PRESS Few only el 10 23 range 105 AC/DC, range 

hold. continuity buzzer plus much more. Rotary switch 

£59.95 

SABTRONICS EQUIPMENT NEW LOW PR CES!! 
New reliable range of DMM's and 
frequency computers with those 
extra facilities and competitive 
prices. All battery operated 
(supplied). Except 5020A mains. 
Optional mains eliminators available 
8 DIGIT COUNTERS 0.1 HZ to 10 HZ Res 

10mV sensitivity to 100 MHZ 
(UK c/p £1.00) 

8110A 20 HZ -100 MHZ in 2 ranges 
£77.00 

8610A 20 HZ -600 MHZ in 3 ranges 
£94.00 

9 DIGIT COUNTERS 30mV sensitivity 
to 1GHZ. Resolution 0.1 HZ -10 HZ 

8610810 HZ -600 MHZ in 3 ranges 
£113.85 

8000810 HZ-1GHZ in 3 ranges 
£178.00 

FUNCTION GENERATOR (UK c/p £1.00 
with mains adaptor 

5020A 1 HZ -200 KHZ Sine/Square/ 
Triangle/TTC Freq. sweep. Low 
distortion £90.00 
DIGITAL MULTIMETERS Two LCD 

hand held - one with temperature 
range. Also LCD and LED Bench 
models. 0.1% basic accuracy. 
20356 31g digit LCD hand 2A AC/DC 
20Meg ohm ETC £71.00 
2037A As 2035A with -50°C to 

150°C Temp. range 0.1'C 
resolution £77.00 
2010A 31/2 Digit LED. Auto decimal 8 
minus. 10A AC/DC. 20Meg ohm etc. 

£81.50 
2015A LCD version al above £95.00 

GIP 29351376 
All others £1.00 

THP20 Touch and Hold Optional probe 

for DMM's £14.95 

RF AND AUDIO SIGNAL GENERATORS Mains operated 

(UK c/p £1.00) Audio 20 HZ -200 KHZ 4 band. Sine/Square o/p 
TE220 Distortion max 1°/k £69.95 

£73.70 
£146.00 
£273.00 

78.20 
£126.50 

£59.95 
£63.25 
£68.00 

HAMEG OSCILLOSCOPES 
Range of top quality scopes for Amateur and 
Professional (UK c/p '307' £3.00, other £4.00) 
307 Single trace 10 MHZ. 5mV: 0.5 micro sec. Plus built in 
component tester 6 x 7cm display £158.70 
(Optional carry case £18.40) 
203 Dual 20 MHZ: Trig to 30 MHZ 5mV: 0.5 micro secs. 
8 x 10cm display (replace model 312) £253.00 
412-5 Dual 20 MHZ delayed sweep: trig to 40 MHZ: 5mV 
0.1 micro sec 8 x 10cm display. £402.50' 
7135 Dual 70MHZ Delayed sweep: Single sweep: Delay 

One: Trig to 70MHZ: 2mV: 0.1 micro sec. 8e 10cm display 

£667.00 
Option. 20314121705 Viewing hood £8.90 
Component tester 203, 412,1206 £46.00 
Carry case (state model) £21.85 
Optional Probes (All models) X1 £7.95: X10£9.45 
X1 -X10£10.50: X100£16.95 
HZ65 Add on component tester - Any Scope £29.95 

VARIABLE AND FIXED 
POWER SUPPLIES 
(UK c/p £1.00 any model) 

SPECIAL PURCHASE 
120613.8e 6 to 8amp £13.95 

'PP241 0/ 12-12-24V 13/1 amp £35.00 
PP243 0/12-12/24V 0/3 amp £59.95 
'RP154 5-15V 0/3 amp £49.95 
'meter display 

AMATEUR/CB 
TESTING -Fall listssend SAE 

KDM6 1.5 to 250 MHZ 6 range 
DIP meter £47.95 
HM20 20K/VOLT multirange 
multimeter. Plus SWR/Power 
meter 150 MHZ £28.95 
RC10000/10/100/1000 watts. 
SWR etc. 150 MHZ max. £52.50 
MJ666A 10 ch. Pocket 2 metre 
scanner £69.00 
MJ686M Marine band version 

£09.00 
UH74 SWR 0/10w Power, 
0/50/144/430 MHZ tester. 

£21.00 
FCIOOM 12V 100 MHZ Freq. 
Counter £69.95 

SPECIAL CB ACCESSORY 
PURCHASES (Post 55p) 

C820 SWR/Power twin meter 
to 30 MHZ 1Kw £11.95 

175 SWR/Field strength/aerial 
matcher single m, £11.95 

171 Twin meter SWR/Field 
strength 0/10/100w 
Power 144MHZ £11.95 

1200116e6to8amp 
regulated power supply 
(post £1 001 £13.95 

Just a selection of a huge range 
in stock - send for latest lists 
including professional ranges. 

PROFESSIONAL 
MULTIMETERS 

(UK c/p £1.50ì 

All featuring AC/DC 

Volts/Current 8 Ohms ranges. 

M150043 range20K/Volt: AC/DC 10A £67,50 
M1200 30 range 100K/Volt: AC/DC 15A 200 Meg ohm. 

£49.00 
KI400 26 range large scale 20K/Volt: 10A AC/DC- 
20 Meg hm 5kVAC/DC f95.00 
K20039 ange 10 Meg ohm input 25 HZ -1 MHZ £105.00 
OPTIONS Cases: M 15008 1200 £16.50: K1400 £19.00 
Temperature Probe for K1400 £16.00 

THURLBY DIGITAL MODEL 

MULTIMETER 1503 

4% Digit. 065% 7 Function LCD 

30 ti ges:1201 V DC, 7509 AC, 10A AC/DC, 

32 Meg ohm. Also includes frequency 

mmeemen te 4MHZ and 4KHZ output. 

Made to exacting standards 
in the U.K. 

Price is with batteries, test leads and mains 
adaptor. 

£ 171.00 (optional carry case £20.45) 
UK c/p £1.00 

DIRECT READ 
HV PROBE (UK c/p 65p) 

'0/40KV: 20K Volt £ 18.40 

SAFGAN PORTABLE OSCILLOSCOPES 
Range of low cost Dual Trace Scopes mains operated. Made in UK to 
exacting standards. Available as 10 MHZ, 15 MHZ or 20 MHZ, All feature 
5mV sensitivity, 0.5 micro sec. 6.4 x 8cm display (UK c/p £2.50) 
DT410 Dual 10 MHZ MOBS 
07415 Dual 15MHZ £217.35 
07420 Dual 20 MHZ wiz 
OPTIONAL 'SCOPE PROBES -SEE HOMES A00VE 

LOGIC PROBES/MONITORS/PULSERS circuit 
powered (UK c/p 60p) 

LPl DTL/TTL/CMOS. 10 MHZ: Pulse: Memory 
LP2 DTL/TTL/CMOS. 1.5 MHZ: Pulse: 
LP3 DTL/TTL/CMOS. 50 MHZ: Pulse: Memory 
LM1 Logic monitor for 8 ta 16 pin IC's 
DPI Digital pulser. Single or 100pps. 
LOP07650 MHZ: 10Meg ohm: Logic Probe, with case 116.90 

£35.50 
£19.95 
x£55.95 
£33.00 
£58.50 

//am/-- own" isP/I+tiniviIuzsfs! 
LIMITED E MU M&1.7ffaire 

301 EDGWARE ROAD, LONDON, W21 BN, ENGLAND. TEL 01-724 3564 
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 

¡a "WO (AM 6A4R 141e -CRtL /NAND.SpteRe ecezreF 

Order by Post 
rA with CHEQUES/ 

ACCESS/VISA 
or Telephone 
your order 

Allow up tolO days 
for delivery 

FREE Q, s 

air BEd 
Send large SAE 
(2OpUK) 
Schools, Companies, 
etc. free on request. 
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CROTECH 3035 
10 MHZ Scope 
Plus Component 
Tester 
5 "- 130mm Flat Face 
Tube DC-10 MHZ 

5mV/DIV 220/240V AC Trig, to 20 MHZ 

As advertised by us at £189.75 inc VAT 

/ £168.50 Inc.VAT 
(UK c/p £3.501 Exclusive to Audio Electn nit 

PROFESSIONAL 100 K OHM/VOLT 
MULTIMETER 
30ranges ISA AC/DC 
1.5 KV. 200 meg ohms. 
Features mirror scale, 
polarity reverse, electronic 
overload protection, taut band 
suspension. 
As advertised by us at £67.50 
+ case i.e. £84.00 

^ £49 Inc. VAT 
(UK c/p £1.50| with leather case 
Exclusive to Audio Electronics 

ws 
& 

m 

CALL IN AND SEE FOR YOURSELF 
OPEN SIX DAYS A WEEK 1 

LCD LOW COST MULTIMETERS 
£36.50 

£54 
£43.50 

00601 3% digit LCD 26 range push button 2A AC/DC 20 mm ohm basic 0.5% HCTO 019% wanion of above 
QMSOIlA/IBAm 3'/?digit LCD !5rangepush button plus Hte Tester IDA DC (No AC A) 
1B9ni 3% digit LCD30range Rotary switch plus Hie Tester. 10A AC/DC £69.95 
Callers will always find a range of low cost test 
equipment, accessories, tools, irons and 
boards in stock, also special ofteis foi certain 
equipment which will vaiy from time to time 
Price correct at time of preparation E&OE 
All prices include VAT  

STOP PRESS Fn only 5110 23range 10A AC/DC, range 
hold, continuity buzzer plus much more Rotary switch 

£59.95 

c 

41* 

1 Tsoll 

SABTRONICS EQUIPMENT new low prices!! 
New reliable range of DMM's and 
frequency computers with those 
extra facilities and competitive 
prices. All battery operated 
(supplied). Except 5020A mams. 

5020A 1 HZ-200 KHZ Sine/Square/ 
Tnangle/TTC Freq. sweep. Low 
distortion £90.00 
DIGITAL MULTIMETERS Two LCD 
hand held - one with temperature 

Optional mains eliminators available, range. Also LCD and LED Bench 
6 DIGIT COUNTERS 0 1 HZ to 10 HZ Res 
10mV sensitivity to 100 MHZ 

(UK c/p £1.00) 
81 IDA 20 HZ-100 MHZ in 2 ranges 

£77.00 
861 OA 20 H2-600 MHZ in 3 ranges 

£94.00 
9 DIGIT COUNTERS 30mV sensitivity 
to 1GHZ. Resolution 0.1H2-1UHZ 
661 OB 10 HZ-600 MHZ in 3 ranges 

£113.85 c/p 2935/37A 6 
B000B 10HZ-1GHZin 3ranges AJI nthprs fi 

£178.00 n- 
FUNCTION GENERATOR (UK c/p £1.001 THP2D Touch and Hold Optional probe 
with mains adaptor 

models. 0 1% basic accuracy. 
2035A 314digit LCD hand 2A AC/DC 
20Meg ohm ETC £71.00 
2037A As 2035A with -50oC to 
•»150oC Temp, range 0 rC 
resolution £77.00 
2010A31/? Digit LED Auto decimals 
minus. 10A AC/DC 20Meg ohm etc 

£81.50 
2015A LCD version of above £95.00 

for DMM's £14.95 

as? c 

HAMEG OSCILLOSCOPES 
Range of top quality scopes for Amateur and 
Professional (UK c/p "307' £3.00, other £4.00) 
307 Single trace 10 MHZ. 5m V, 0.5 micro sec. Plus built in 
component tester 6 x 7cm display £158.70 
(Optional carry case £18.40} 
2013 Dual 20 MHZ: Trig to 30 MHZ 5mV. 0 5 micro sees 
8 x 10cm display (replace model 312) £253.00 
412-5 Dual 20 MHZ delayed sweep: trig to40 MHZ. 5mV 
0 1 micro sec 8 x 10cm disnlav £402.50" 7(K Dual 70MHZ Delayed sweep; Single sweep: Delay 
fine: Trig to 70MHZ: 2mV: 0.1 micro sec. 8x IQcm display 

£667.00 
Optiora 203/412/705 Viewing hood 
Component tester 203, 412. 1206 
Carry case (state model) 
Optional Probes (All models) X1 £7.95: X10 £9.45 
X1-X10 £10.50: X100 £16.95 
HZ65 Add on component tester - Any Scope 

£6.90 
£46.00 
£21.85 

£29.95 

* 

o 

I O o 

RF AND AUDIO SIGNAL GENERATORS Mains operated 
(UK c/p £1.00) Audio20 HZ-200 KHZ4 band. Sine/Square o/p 
TE22D Distortion max 1% £69.95 
LAG28 Distortion 0.5-1% leader £73.70 
LA6I20A 5 range 10 HZ-1 MHZ. Size/sq. 0 05-0 8% DIS £146.00 
LAG 125 Low distortion version of LAG120A 002% £273.00 
AG202A Distortion 0.5-1% Trio 78.20 
AG203 10HZ-1 MHZ 5 band max distortion 0.1% Trio £126.50 
RF All feature Int/Ext. MOD. Variable output 
TE200 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) £59.95 
LSG18 100 KHZ-100 MHZ 6 band (300 MHZ harmonics) Leader £63.25 
S6402 100 KHZ-30 MHZ 6 band professional trio £68.00 

AMATEUR/CB 
TESTING -Full lists send SAE 
KDM61.5 to 250 MHZ 6 range 
DIP meter £47.95 
HM2020K/VOLT multirange 
multimeter. Plus SWR/Power 
meter 150 MHZ £28.95 
RCia000/10/100/1000 watts. 
SWR etc 150 MHZ ma*. £52.50 
MJ666A10 ch. Pocket 2 metre 
scanner £69.00 
MJ666M Marine band version 

£69.00 
UH74 SWRO/lOw Power, 
0/50/144/430 MHZ tester. 

£21.00 
FCI00M 12V100 MHZ Freq. 
Counter £69.95 

SPECIAL CB ACCESSORY 
PURCHASES (Post 55p) 
CB20 SWR/Power twin meter 
to 30 MHZ 1Kw £11.95 
175 SWR/Fieldstrength/aerial 
matchei single m' £11.% 
171 Twin rneter SWR/Field 
strenqth 0/10/IOOw 
Power 144 MHZ £11.95 
12B6118y 6 to 8 amp 
regulated power supply 
(post £100) £13.95 
Just a selection of a huge range 
in stock - send for latest lists 
including professional ranges. 

VARIABLE AND FIXED 
POWER SUPPLIES 
(UKc/p£1.00 any model), 
SPECIAL PURCHASE 
1206 13.0v 6 to aamp £13.95 

•PP24I 0/12-12-24V 0/1 amp £35.00 
•PP243 0/12-12/24V 0/3 amp £59.95 
•RPI54 5-15V0/3amp £49.95 
"meter display 

PROFESSIONAL 
MULTIMETERS 
(UK c/p £1.50) 
All (eaturing AC/DC 
Volts/Current & Ohms ranges 
Mt50043 range 20K/Volt: AC/DC 10A £9750 
MI200 30 range lOOK/Volt: AC/DC 15A 200Megohm 

£49.00 
KI40a 26 range large scale 20K/Volt, tOA AC/DC 
20 Meg ohm: 5kV AC/DC £95.00 
K200 39 range tOMeg ohm Input. 25 HZ-1 MHZ £105.00 
OPTIONS Cases M 1500 & 1200 £16.50: K1400 £19.00 
Temperature Probe tor K1400 £16.00 

THURLBY DIGITAL MODEL 
MULTIMETER 1503 

4% Digd 005% 7 Function LCD 
30 rangn: TO DC, 750V AC, IDA AC/DC, 
32 Mag ohm. Abo includes frequancy 
mnuremant to 4MHZ and 4KHZ output. 
Made to uacbng standards 
in the U.K. 
Price is with batteries, test leads and mains 
adaptor. I *71 
(optional carry case £20.45) i ■ i -00 

UK c/p £1.00 

DIRECT READ 
HV PROBE UK c/p 65p) 
'OMOKV: 20K Volt £18.40 

I 
b i ' "-t ^ - 

SAFGAN PORTABLE OSCILLOSCOPES 
Range of low cost Dual Trace Scopes mains operated. Made in UK to 
exacting standards. Available as 10 MHZ. 15 MHZ or 20 MHZ All feature 
5mV sensitivity, 0.5 micro sec. 6.4 * 8cm display (UK c/p£2.50| 
DT4I0 Dual 10 MHZ QKJSi   
DT4I5 Dual 15MHZ 017.36 ,  TTTmIIK 
DT420 Dual20MHZ mtK f MAOt.'*" 
OPTIONAL SCOPE PROBES -SEE HAMEG ASOUE 

LOGIC PROBES/MONITORS/PULSERS circuit 
powered (uk c/p 60p) 
LP1 DTL/TTL/CMOS 10MHZ: Pulse: Memory £35 50 
LP2 DTL/TTL/CMOS, 1.5 MHZ: Pulse: £] 995 
LP3 DTL/TTL/CMOS. 50 MHZ: Pulse. Memory £55.95 
LM1 Logic monitor lor 8 to 16 pin IC's £33.00 
DPI Digital pulser. Single or tOOpps ESSiSQ 
L0PO76 50 MHZ: tOMeg ohm Logic Probe, with case £56.90 

CUBEGATE 
LIMITED 

m 
301 EDGWARE ROAD. LONDON.W21BN, ENGLAND. TEL 01-724 3564 
ALSO AT HENRYS RADIO. 404/406 EDGWARE ROAD. LONDON W2 

Order by Post 
with CHEQUES/ 
ACCESS/VISA 
or Telephone 
your order 
Allow uptolOdays 
for delivery 

f&l 

aamm 
Send large SAE 
( 20p UK) 
Schools, Compenres 
etc. free on request. 

*Vc lu "4 % 
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Happy Memories 
Part type 1 off 25-99 100 up 
4816 100ns for BBC corp 3.30 2.95 2,70 
4116 200ns .95 .85 .65 
4116 250ns .90 .80 .60 
2114 200ns Low power 1.20 1.10 .95 
2114 450ns Low power 1.10 1.00 .85 
4118 250ns 3.25 2.95 2.65 
6116 150ns CMOS 4.95 4.45 3.65 
2708 450ns 1.95 1.85 1.75 
2716 450ns 5 volt 2.25 2.15 1.95 
2716 450ns three rail 6.40 6.00 4.95 
2732 450ns Intel type 4.25 3.95 3.35 
2532 450ns Texas type 4.25 3.95 3.35 

280A -CPU £4.75 280A -P10 £4.25 280A-CTC £4.25 
Low profile IC sockets: Pins 8 pp, 14 10p, 16 11p 18 14p, 

20 15p 22 18p, 24 19p, 28 25p, 40 33p 
Soft-secotred floppy discs per 10 in plastic library case: 
5 inch SSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00 
8 inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50 

74LS series TTL, large stocks at low prices with DIY discounts 
starting at a mix of just 25 pieces. Write or phone for list. 
Please add 30p post Et packing to orders under £15 and VAT to 

total. 
Access & Barclaycard welcome 24hr service on (054 4221618 

Government Et Educational orders welcome, £15 minimum 
Trade accounts operated, phone or write for details 

Prices are still tending to drop, phone for a quote before you 
buy 

Happy Memories (ETU, Gladestry, Kington, 
Herefordshire HR5 3NY Tel: (054 422) 618 or 628 

ELECTRO SUPPLIES 

FLOPPY DISC DRIVES 

Drico 7200 Dble. Sided 8" Drives (New) 
P.EtP. £4 
National Disc Drive Board BLC 8201 
(New) P.ErP. £1 
National CPU Board BCL 8010 (New) 
uses 8080A CPU P.E-P. £1 
15" VDU High Resolution Green Phosphor 
30 VAC/TTL Sync. I/P P.EtP. £5 

These Units are in Open Chassis Form 

FARNELL POWER SUPPLIES (ALL NEW) 

G6 -10S (5V 10A Switched Mode) 
FT15/1 (15-0-15V 1A) 
G24 -1-4M (24V 1.4A Switched Mode) 

Each item P.EtP. £2 

ALL ITEMS INCLUSIVE OF VAT. 

MAIL ORDER DEPT. 
(Callers please phone first) 

BOWNESS MILL, SHAWCLOUGH RD, 
WATERFOOT, ROSSENDALE, LANCS. 

TEL: ROSENDALE 215556 

£200 

£160 

£120 
(New) 

£50 

£60 
£35 
£40 

RETAIL SHOP 
(Open 6 days) 
6A TODD ST 

MANCHESTER 
(next to Victoria Stn) 
TEL: 061-8341185 

For the man who has 
everything else.. . 

.. there is the ETI binder. Spend your nights enjoying the 
finer things in life, secure in the knowledge that the finer 

magazines of life are safe and sound. Order one now, and 
let the Joneses keep up with you. 

ETI Binders cost £3.95 each for UK residents, including 
postage, packing and VAT For overseas orders add 30p. 

Send the completed coupon together with your remittance 
to: 

ETI Binders, Argus Specialist Publications Ltd, 
145 Charing Cross Road, London WC2H OEE. 

Please allow three-four weeks for fulfillment of order. 

ORDER FORM 
Please send me ETI Binders. I enclose cheque/postal order for 
E 

I wish to pay by Access/Barclaycard. Please debit my account. 

[9' 
4 '1 9 

Signed 

Name 

Address 

J 
ETI MAY 1982 

Happy Maimoiriles 

Part type 1 off 25-99 100 up 
4816100ns for BBC corp 3.30 2.95 2,70 
4116 200ns .95 .85 .65 
4116 250ns .90 .80 .60 
2114 200ns Low power 1.20 1.10 .95 
2114 460ns Low power 1.10 1.00 .85 
4118 2S0ns 3.25 2.95 2.65 
6116150ns CMOS 4.95 4.45 3.65 
2708 460ns 1.95 1.85 1.75 
2716 450ns 5 volt 2.25 2.15 1.95 
2716 450ns three rail 6.41 6.00 4.95 
2732 450ns Intel type 4.25 3.95 3.35 
2532 450ns Texas type 4.25 3.95 3.35 

Z80A-CPU £4.75 Z80A P10 £4.25 Z80A-CTC £4.25 
Low profile IC sockets: Pins 8 pp. 14 10p, 16 11p 18 14p, 

20 15p 22 18p, 24 19p, 28 25p. 40 33p 
Soft-secotred floppy discs per 10 in plastic library case: 
5 inch SSD £17.00 5 inch SSDD £19.25 5 inch DSDD £21.00 
8 inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50 

74LS series TIL, large stocks at low prices with DIY discounts 
starting at a mix of just 25 pieces. Write or phone for list. 
Please add 30p post & packing to orders under £15 and VAT to 

total. 
Access & Barclaycard welcome 24hr service on (054 422) 618 

Government & Educational orders welcome, £15 minimum 
Trade accounts operated, phone or write for details 

Prices are still tending to drop, phone for a quote before you 
buy 

Happy Memories (ETI), Gladestry, Kington, 
Herefordshire HR5 3NY Tel; (054 422) 618 or 628 

ELECTRO SUPPLIES 

FLOPPY DISC DRIVES 

Drico 7200 Dble. Sided 8" Drives (New) 
P.&P. £4 £200 
National Disc Drive Board BLC 8201 
(New) P.&P. £1 £160 
National CPU Board BCL 8010 (New) 
uses 8080A CPU P.&P. £1 £120 
15" VDU High Resolution Green Phosphor (New) 
30 VAC/TTLSync. I/P P.&P. £5 £50 

These Units are in Open Chassis Form 

FARNELL POWER SUPPLIES (ALL NEW) 

G6-10S (5V10A Switched Mode) £60 
FT15/1 (15-0-15V1A) £35 
G24-1-4M (24V 1.4A Switched Mode) £40 

Each item P.&P. £2 

ALL ITEMS INCLUSIVE OF VAT. 

MAIL ORDER DEPT. 
(Callers please phone first) 

BOWNESS MILL, SHAWCLOUGH RD, 
WATERFOOT, ROSSENDALE, LANCS. 

TEL: ROSENDALE 215556 

RETAIL SHOP 
(Open 6 days) 
6ATODDST 

MANCHESTER 
(next to Victoria Stn) 

TEL: 061-8341185 

\ 

For the man who has 

everything else... 

there is the ETI binder. Spend your nights enjoying the 
finer things in life, secure in the knowledge that the finer 

magazines of life are safe and sound. Order one now, and 
let the loneses keep up with you. 

ETI Binders cost £3.95 each for UK residents, including 
postage, packing and VAT. For overseas orders add 30p. 

Send the completed coupon together with your remittance 
to: 

ETI Binders, Argus Specialist Publications Ltd, 
145 Charing Cross Road, London WC2H 0EE. 

Please allow three-four weeks for fulfillment of order. 
v — J 

r 
Please send me 
£ 

ORDER FORM 
ETI Binders. I enclose cheque/postal order for 

I wish to pay by Access/Barclaycard. Please debit my account. 

hTozT.T 

2 

Signed 

Name 

Address 
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FEATURE 

DESIGNERS 
NOTEBOOK 

Remote control is this month's topic, as Don Keighley looks at ways to 
do things at arm's length - or further. 

If you've followed ETI over the years you'll have seen how 
the trends in remote control have taken place - from 
simple, single -channel on/off ultrasonic systems through to 

super-duper luxury systems which allow you to adjust contrast 
or brilliance on your colour TV without even twitching your leg. 

The electronics industry being what it is, I don't suppose you will 
have been surprised by the rapid increases in complexity which 
were required to produce all the facilities of the later systems. 
What you may find surprising, however, is that the more com- 
plex the systems seem to be, the fewer components are actually 
inside them! For example, one of the most recent hand - 

controllers - which offers no less than 32 facilities - uses less 

than a dozen components (not including key -switches). 
This great decrease in the number of components (and 

hence a new-found ease of system manufacture) is due to 
medium -scale and large-scale integration. With such integra- 

tion one IC can do the work of literally hundreds of discrete 
components, making possible highly complex systems at low 
prices. 

Distant Data 
Quite a number of manufacturers of all nationalities have 

been jumping onto the remote -control bandwagon - each pro- 
ducing its own varieties. Plessey's 490/922 range provides for 
remote -control over ultrasonic, infra -red or simple cable links. 
Pulse position modulation (PPM) is used for data transmission 
and this gives good noise immunity - even with control 
distances of about10 m. A block diagram of the remote -control 
encoder (SL490) is shown in Fig. 1. 
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Fig. 1 Block diagram of the SL490 remote control encoder. 

The circuit of a basic ultrasonic hand-held transmitter is 

shown in Fig. 2. A bank of 21 single -pole push -buttons is used in a 

key -matrix. As each push-button is operated the encodeF IC 

detects closure at a matrix crosspoint and emits a modulated 
code word of six bits (five data bits and a synchronising bit). The 

code word is repeated at regular intervals until the push-button 
is released. A five bit data word allows a range of 25 = 32 dif- 
ferent code words - but the matching receiver/decoder IC 

(SL922) can only decode 21 code words: hence the 21 key 

matrix. 

ULTRASONIC 
TRANSDUCER 

Fig. 2 Circuit of a 21 -facility remote control transmitter using 

the SL490 encoder with an ultrasonic transducer. 

The ratios of each part of a code word are shown in Fig. 3. 

Starting with a fixed pulse -length, L, the total length of the code 
word is dependent on the binary word to be transmitted. The ex- 

ample shown of the binary word 01011 (followed by a syn- 

chronising bit of length 18L) takes 54L to transmit. 
The basic pulse length, L, is defined by the values of resistor 

R1 and capacitor Cl according to the equation 

L = 0.14 C1.R1 seconds, 

so for the values shown, the pulse length is approximately 
10 mS and so the code word given in the example would take 
540 mS to transmit. 

Capacitor C2 and resistor R2 set the carrier to a frequency 
given by the equation 

f= 1 

C2. R2 

The values shown give a carrier frequency range of 30-50 kHz. 

Most ultrasonic transducers are resonant at frequencies around 
38-40 kHz so the component values shown in Fig. 3 are satisfac- 

tory. 
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Remote control is this month's topic, as Don Keighley looks at ways to 

do things at arm's length — or further. 

If you've followed ET1 over the years you'll have seen how 
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simple, single-channel on/off ultrasonic systems through to 
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inside them! For example, one of the most recent hand- 
controllers — which offers no less than 32 facilities — uses less 
than a dozen components (not including key-switches). 

This great decrease in the number of components (and 
hence a new-found ease of system manufacture) is due to 
medium-scale and large-scale integration. With such integra- 
tion one IC can do the work of literally hundreds of discrete 
components, making possible highly complex systems at low 
prices. 

Distant Data 
Quite a number of manufacturers of all nationalities have 

been jumping onto the remote-control bandwagon — each pro- 
ducing its own varieties. Plessey's 490/922 range provides for 
remote-control over ultrasonic, infra-red or simple cable links. 
Pulse position modulation (PPM) is used for data transmission 
and this gives good noise immunity — even with control 
distances of about 10 m. A block diagram of the remote-control 
encoder (SL490) is shown in Fig. 1. 

The circuit of a basic ultrasonic hand-held transmitter is 
shown in Fig. 2. A bank of 21 single-pole push-buttons is used in a 
key-matrix. As each push-button is operated the encoder IC 
detects closure at a matrix crosspoint and emits a modulated 
code word of six bits (five data bits and a synchronising bit). The 
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is released. A five bit data word allows a range of 25 = 32 dif- 
ferent code words — but the matching receiver/decoder IC 
(SL922) can only decode 21 code words: hence the 21 key 
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The ratios of each part of a code word are shown in Fig. 3. 
Starting with a fixed pulse-length, L, the total length of the code 
word is dependent on the binary word to be transmitted. The ex- 
ample shown of the binary word 01011 (followed by a syn- 
chronising bit of length 18L) takes 54L to transmit. 

The basic pulse length, L, is defined by the values of resistor 
R1 and capacitor C1 according to the equation 

L m 0.14 C1.R1 seconds, 

so for the values shown, the pulse length is approximately 
10 mS and so the code word given in the example would take 
540 mS to transmit. 

Capacitor C2 and resistor R2 set the carrier to a frequency 
given by the equation 

f = _J  
C2.R2 

The values shown give a carrier frequency range of 30-50 kHz. 
Most ultrasonic transducers are resonant at frequencies around 
3840 kHz so the component values shown in Fig. 3 are satisfac-x 
tory. ^ 
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Fig. 3 Typical output code word of the SL490 encoder. Each 
part of the code word is defined as a multiple of the basic 
pulse length L A pulse is formed by a burst of carrier 
frequency. 

The outputs (pins 2 and 3) from the encoder are in antiphase 
and can interface directly with the transducer. The range of this 
circuit would be up to five or six metres. Adding transistors Q1 
and Q2 to the circuit (Fig. 4) increases the range to approximate- 
ly 10 m. A current drain of only 6 uA in standby and 8 mA in 
transmitting mode means that a standard PP3-sized battery will 
last for months with normal usage. 

If the IC is to be used in an infra -red transmitter, no carrier is 
strictly required, so components C2 and R2 can be replaced by a 
single resistor (say 10k) from pin 18 to ground. 

Are You Receiving Me? 
The SL922 receiver is shown in block form in Fig. 5. From 

this you can see that the chip provides: 
a four -bit binary output to control system inputs: such an in - 
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Fig. 4 The addition of transistors Q1 and Q2 increase the 
range of the transmitter to about 10 m. 
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Fig. 5 Block diagram of the SL922 remote control receiver. 

put could be a TV channel, audio signal, motor control and so 
on. With extra decoding circuitry one of a range of up to 16 
inputs at a time can be selected 

three analogue outputs (for DC control of volume, tone, col- 
our, brightness etc) 

a low -going pulse output (whenever an input change is 
selected) 

a toggle output (for muting etc) 
an on/standby output 

A typical SL922 receiver circuit is shown in Fig. 6 and from the 
diagram you'll appreciate how simple it is to use this versatile 
device. Some form of receiver/preamplifier is necessary to pro- 
vide positive -going PPM pulses of sufficient amplitude from the 
received infra -red or ultrasonic signals. Ultrasonic signals must 
also be demodulated in some way to remove the carrier. Such a 
receiver/preamplifier could be constructed using op -amp 
circuitry or a purpose-built IC. 
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Fig. 6 Circuit diagram of a remote control receiver using the 
SL922. A preamplifier is required at its input. 

Looking East 
Japanese manufacturers didn't take long to get on the 

scene, of course, and a number of companies produce their 
own varieties. Nippon Electric Company (NEC) - although 
more famous for complete equipment such as video cassette 
recorders and computers - has produced its own range of 
remote control ICs which is ideal for the electronics designer. 

NEC's uPD1986C is a similar device to the SL490, capable 
of transmitting up to 27 commands. Its block diagram is shown 
in Fig. 7 and you can see the IC is much simpler than the 490 and 
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Fig. 7 Block diagram of NEC's remote control encoder - the 
uPD1986C. 
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Fig. 3 Typical output code word of the SL490 encoder. Each 
part of the code word is defined as a multiple of the basic 
pulse length L. A pulse is formed by a burst of carrier 
frequency. 

The outputs (pins 2 and 3) from the encoder are in antiphase 
and can interface directly with the transducer. The range of this 
circuit would be up to five or six metres. Adding transistors Q1 
and Q2 to the circuit (Fig. 4) increases the range to approximate- 
ly 10 m. A current drain of only 6 uA in standby and 8 mA in 
transmitting mode means that a standard PP3-sized battery will 
last for months with normal usage. 

If the IC is to be used in an infra-red transmitter, no carrier is 
strictly required, so components C2 and R2 can be replaced by a 
single resistor (say 10k) from pin 18 to ground. 
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The SL922 receiver is shown in block form in Fig. 5. From 

this you can see that the chip provides: 
• a four-bit binary output to control system inputs: such an in- 
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on. With extra decoding circuitry one of a range of up to 16 
inputs at a time can be selected 
• three analogue outputs (for DC control of volume, tone, col- 
our, brightness etc) 
• a low-going pulse output (whenever an input change is 
selected) 
• a toggle output (for muting etc) 
• an on/standby output 
A typical SL922 receiver circuit is shown in Fig. 6 and from the 
diagram you'll appreciate how simple it is to use this versatile 
device. Some form of receiver/preamplifier is necessary to pro- 
vide positive-going PPM pulses of sufficient amplitude from the 
received infra-red or ultrasonic signals. Ultrasonic signals must 
also be demodulated in some way to remove the carrier. Such a 
receiver/preamplifier could be constructed using op-amp 
circuitry or a purpose-built IC. 
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Fig. 6 Circuit diagram of a remote control receiver using the 
SL922. A preamplifier is required at its input. 

Looking East 
Japanese manufacturers didn't take long to get on the 

scene, of course, and a number of companies produce their 
own varieties. Nippon Electric Company (NEC) — although 
more famous for complete equipment such as video cassette 
recorders and computers — has produced its own range of 
remote control ICs which is ideal for the electronics designer. 

NEC's uPD1986C is a similar device to the SL490, capable 
of transmitting up to 27 commands. Its block diagram is shown 
in Fig. 7 and you can see the IC is much simpler than the 490 and 
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Fig. 8 The code word of the uPD1986C encoder, consisting of 
three synchronising bits and five data bits. 

so is inherently easier to use with respect to circuit design. 
Standby current is low (less than 1 uA) so long battery life is ob- 
tained too. 

A uPD1986C code word consists of eight bits as Fig. 8 

shows. The first three bits transmitted (101) are synchronising 
bits to enable the receiver to detect whether a code word has 

arrived. A logic 1 bit is represented by a 1.1 mS burst of 38 kHz 
carrier with a 50% duty cycle. Logic 0 is represented by carrier 
absence. Thus, the IC should be usable with either ultrasonic or 
infra -red transducers without modification. 

The remaining five bits of the code word are the data bits of 
the transmitted remote -control message - corresponding to 
the key pressed. The code word is repeated every 36 mS until 
the key is released. 

Figure 9 shows the circuit of an 18 -function infra -red trans- 
mitter circuit using the uPD1986C. Oscillator frequency is con- 
trolled by a 455 kHz crystal to give carrier and code word timing 
accuracy - a factor which obviously aids long-distance 
remote -control transmission. 

Fig. 9 Circuit of an 18 -facility remote control transmitter using 
NEC's uPD1986C. 

Reception and decoding of the transmitted code word is 

undertaken by the uPD1937C remote -control receiver IC. A 
block diagram of the IC is shown in Fig. 10, and a typical circuit 
using it is in Fig. 11. As with the 490/922 chip set, a preamplifier is 

required to detect and amplify the received low-level signal. 
Input selection can be either sequential (ie stepping up or 

down at a fixed rate) or direct (ie straight to the required input). 
The output waveform for;sequential input -select is shown in Fig. 

12a. A sequence step -time of about 0.72 S means that it takes 
over 12 S to step through from input 1 to input 18. The output 
waveform for direct input selection is shown in Fig. 12b. The 

number of pulses in the shift pulse code is one less than the re- 

quired input number. 
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the uPD1937C. A preamplifier is needed at the input. 
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Fig. 12 (a) Sequential input select waveform, and (b) direct 
input select waveform of the uPD1937C remote control 
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These waveforms need to be interpreted by decoding cir- 
cuitry so that the chosen input is switched through. A decoding 
interface could be easily made with a 4017 or similar counter - 
alternatively NEC manufacture input selectors specifically for 
the job. ETI 
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three synchronising bits and five data bits. 
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Standby current is low (less than 1 uA) so long battery life is ob- 
tained too, 

A uPD1986C code word consists of eight bits as Fig, 8 
shows. The first three bits transmitted (101) are synchronising 
bits to enable the receiver to detect whether a code word has 
arrived. A logic 1 bit is represented by a 1,1 mS burst of 38 kHz 
carrier with a 50% duty cycle. Logic 0 is represented by carrier 
absence. Thus, the IC should be usable with either ultrasonic or 
infra-red transducers without modification. 

The remaining five bits of the code word are the data bits of 
the transmitted remote-control message — corresponding to 
the key pressed. The code word is repeated every 36 mS until 
the key is released. 

Figure 9 shows the circuit of an 18-function infra-red trans- 
mitter circuit using the uPD1986C, Oscillator frequency is con- 
trolled by a 455 kHz crystal to give carrier and codeword timing 
accuracy — a factor which obviously aids long-distance 
remote-control transmission. 
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Reception and decoding of the transmitted code word is 
undertaken by the uPD1937C remote-control receiver IC, A 
block diagram of the IC is shown in Fig, 10, and a typical circuit 
using it is in Fig, 11, As with the 490/922 chip set, a preampl if ier is 
required to detect and annplify the received low-level signal. 
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The output waveform for sequential input-select is shown in Fig, 
12a, A sequence step-time of about 0,72 S means that it takes 
over 12 S to step through from input 1 to input 18. The output 
waveform for direct input selection is shown in Fig. 12b, The 
number of pulses in the shift pulse code is one less than the re- 
quired input number. 
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These waveforms need to be interpreted by decoding cir- 
cuitry so that the chosen input is switched through, A decoding 
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Has seven years 
of success gone 
to heads? 

1'TMIÍÑIMAX 
With the Minimax I1, Videotone revolutionised the market 
by establishing an opening for small, high quality speakers. 
Natural evolution has brought about the new Minimax 2, 
retaining all the qualities of clarity and sensitivity. This 
ideal combination of size and performance is a proven 
success, acclaimed by the press and public for seven years. 

POPULAR HI-FI 
"Switching to the Minimaxs' 
from any of the others produc- 
ed an open and natural sound 
as though something had been 
taken away. It had, the colour- 
ation had gone." Comparative 
test OCTOBER 1975. 

HI-FI ANSWERS 
Their modest appearance and 
price disguise their startling 
abilities. Never have we heard 
such a small speaker sound 
so big!" JANUARY 1975. 

PRACTICAL HI-FI & Audio 
"The depth, clarity and open- 
ness of sound produced is 
quite astonishing". JUNE '75 

WHAT HI-FI 
. the ability of the Mini- 

max to take a lot of power and 
still sound good could be 
decisive" - Comparative test; 
APRIL 1977. 

PRACTICAL HI-FI 
The little Videotone scored 
highly for such a small inexpen- 
sive loudspeaker". 
JANUARY 1981. 

Specification: 
Recommended amplifier power: 
10 to 40 watts rms into 8 ohms. 
Frequency Response: 
80Hz - 20KHz -5dB. 
Finish: natural teak, veneer 
with black frets. 
Size: 10 7/8" high, 63/4" wide, 
71/2" deep. 
Weight: 4.1 Kgs (9 lbs) each. 

ONLY £69.95 A PAIR 

We welcome callers to our South London Showroom 
for demonstrations. 
Engines and information phone: 01-690 8511, Ex. 32.. 

AIL products are only available direct or from selected 
authorised dealers throughout the U.K. 

V/IDEDTONF 98 CROFTON PARK ROAD 
LONDON SE4. 

Send for our free brochure and 
details of outlets in the U.K. I 

pi__ _________ 

Post to: Videotone, Crofton Park Road, London SE4. ET5 ' NAME 
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CASIO SL801 SOLAR POWERED E31.95 CASIO F17 FORTUNE TELLER E15.95 
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1iillllllAX2 
With the Minimax II, Videotone revolutionised the market 
by establishing an opening for small, high quality speakers. 
Natural evolution has brought about the new Minimax 2, 
retaining all the qualities of clarity and sensitivity. This 
ideal combination of size and performance is a proven 
success, acclaimed by the press and public for seven years. 
POPULAR HI-FI 
"Switching to the Minimaxs' 
from any of the others produc- 
ed an open and natural sound 
as though something had been 
taken away. It had, the colour- 
ation had gone." Comparative 
test OCTOBER 1975. 
HI-FI ANSWERS 
Their modest appearance and 
price disguise their startling 
abilities. Never have we heard 
such a small speaker sound 
so big!" JANUARY 1975. 
PRACTICAL HI-FI & Audio 
"The depth, clarity and open- 
ness of sound produced is 
quite astonishing". JUNE '75 
WHAT HI-FI 
". . the ability of the Mini- 

max to take a lot of power and 
still sound good could be 
decisive" — Comparative test; 
APRIL 1977. 
PRACTICAL HI-FI 
The little Videotone scored 
highly for such a small inexpen- 
sive loudspeaker". 
JANUARY 1981. 
Specification: 
Recommended amplifier power: 
10 to 40 watts rms into 8 ohms. 
Frequency Response: 
80Hz - 20KHzt5dB. 
Finish: natural teak, veneer 
with black frets. 
Size: 10 7/8" high, 6 3/4" wide, 
71/2" deep. 
Weight: 4.1 Kgs (9 lbs) each. 
ONLY £69.95 A PAIR 

• We welcome callers to our South London Showroom 
for demonstrations. 

• Enqiries and information phone: 01-690 8511, Ex. 32. 
• All products are only available direct or from selected 

authorised dealers throughout the U.K. 

S/JDEOTONEF 98 CROFTON PARK ROAD 
LONDON SE4. 
Send for our free brochure and 
details of outlets in the U.K. 

w 

Post to: Videotone, Crofton Park Road, London SE4. r 
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IrammMnoMHBMMMyi ^ 

QtAjgjuQJWUiipswwraiis 

q S3 a D CD a sja ■0000 
FX702P PROGRAM IN BASIC LANGUAGE T680 
STEPS/226 MEMORIES (MAX) 56 FUNCTIONS 
£115 95 

- p? 
T " " 
T-W 

mm mm ■ 09 ■ ED 

FAZ CASSETTE INTERFACE FOR FXS01f5fl2/8()1/602/702P WITH REMOTE TAPE START 
FP10 PRINTER UNIT FOR FX501/5QZ/B01/602/7112P 

FXMBP 10+2 DIGIT 
ALPHA NUMERIC DOT 
MATRIX DISPLAY UP TO 
512 STEPS/88 
MEMORIES 60 
FUNCTIONS 
FX602P £71.SB 
FXG01P £51.95 

£19.95 
£41.95 

-a 

| -|LJ nln LJ u 
. d|a djn □ □ 
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oqob E3 
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DBEia a 
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Fxaeoop 
38 STEPS 2 PROGRAMS, 61 FUNCTIONS, IITHUiM RATTTRY 
£21.95 

FXB10B 
8+2 DIGIT 46 FUNCTIONS 

WITH CLOCK, TIMER, ALARM 
AND mOO STOPWATCH ETC 
£23.95 

□ 
[ga]d|Qld|i=] 
.□iddiodp. 
j didp'odld 

FX 560 
10 DIGIT 50 FUNCTIONS 
STANDARD DEVIATION ETC 
£18.95 

58 

AX210 
VERSATILE MULTI 
DISPLAY, MULTI 
FUNCTION ALARM 
CHRONOGRAPH. 12/24 
HOUR DISPLAY 
CHOICE OF ALARM 
TONES OR TUNES 
£27.95 

nc 
W2S0 
WATER RESISTANT 
TO 10 ATMOSPHERES 
ST0PWTCH, ALARM, 
DAY, DATE ETC 
STAINLESS STEEL 
CASE AND STRAP 

£19.95 

CASIO NEW BOXING GAME CLOCK/CALCULATOR BG15 £1596 
CASIO SL801 SOLAR POWERED £11.95 CASH) FT7 FORTUNE TELLER £15.95 

CASIO MG88S MISSILE GAME CALCULATOR £10.95 

TEXAS INSTRUMENTS 
T151-111 32 KEY STROKES £2995 
Tl 57 150 KEY STROKES £2895 
T1 58 480 STEPS/60 MEMORIES (MAX) 172 FUNCTIONS . .. £57.95 
Tl SBC AS Tl 58 BUT CONSTANT MEMORY £86.95 
SBC CONSTANT MEMORY £80.95 
Tl 59 MAG CARD 960 STEPS/100 MEMORIES (MAX) £121.95 
PC 100C PRINTER FOR »50 £14196 
58/59 SOFTWARE. MATHS/UTIUTIES, APPLIED STATS, ELECTRICAL 
ENGINEERING, BUSINESS DECISIONS, LEISURE, SURVEYING 
ALL AT £3695 
PC100C ROLLS PACK OF TEN £2995 

Full range and accessories in stock j|58 

SHARP 

EL 5100 24 DIGIT 
EL 5103 SCIENTIFIC PROGRAMME 
CE121 CASSEHE INTERFACE 

£5195 
£2795 
£15.96 

■15101 16 DIGIT 
PC 1211 POCKET COMPUTER 
CE 122 PRINTER/INTERFACE 

£41.95 
£91.95 
£71.96 

m 
HEWLETT 
PACKARD 

HP41C/41CV 

C.S.S. 

NEW HP11C UP TO 203 PROGRAM LINES, 21 DATA STORAGE 
REGISTERS. SPECIAL PRICE £99.95. 
HP41C COMPREHENSIVE SYSTEM. LCD DISPLAY, 310 REGISTERS, 2240 
PROGRAM UNESCO PROGRAM LABELS, 64 USER DEFINABLE KEY 
FUNCTIONS, 56 RAGS, 6 SUB ROUTINES, ACCESSORIES INCLUDE 
PRINTER, BAR CODE LIGHT PEN, MAGNETIC CARD READER, MEMORY 
MODULES, PROGRAM MODULES. HP41C,   £18295 
HP41CV AS 41C BUT RVE TIMES MEMORY CAPACITY £23795 

ALL PRICES INCLUDE VAT, POST, AND PACKING. ALL GOODS NEW AND 
FULLY GUARANTEED. LARGE SA.E. WITH ENQUIRIES PLEASE 

CALCULATOR SALES & SERVICE 
PO BOX 13 REDDITCH, WORCS B98 8NS 
 Telephone (0527) 43169 

70 ETI MAY 1982 



ILP TOROIDALS 
INI BEATABLE 

VALUE FOR MONEY! 
New production capacity at Canterbury has increased our range, 

decreased our prices, improved our special customer 
design service. Choose from toroidal transformers in 

a range of 98 types. 

IYPE 
SERIES 

No 

SECONDARY 
Volt, 

RMS 
canem 

2 5 
166 
1 75 
1W 

0 83 
0 68 

0M3 
11 50 

30 VA 

70 x 7pnm 
0 451g 

RequlallOn 

19%, 

1X010 
1X011 

1%017 
1X1113 

1x014 
1x015 
1X016 
1%017 

6+6 
9+9 

I7+I2 
15+15 

R+ 18 

72+27 
25+25 
:1030 

PRICE 

VAI 

05 28 

+0 87p 
PIP 

PRICE 

ex VAI 

04 48 

0 87p 
P/P 

'A VA 

80 x 35mm 
0914 

RH ulaten 
13%. 

7x010 
2%011 

2X017 
2%013 
2%014 

2%015 
2X016 
7%017 
24078 
2X079 
2%030 

6+6 
9+9 

+17 
15+15 
18+18 

22 e 77 

25+25 
30+30 

110 

270 

740 

4 16 

777 
708 
166 
1 38 

13 

100 
0 83 

0 45 

0 72 

020 

f583 
+C110 

P/P 

f4 93 
+C310 

P/P 

80 VA 

3803011111' 
14 

RegulaUOn 
17°i. 

3X014 
3%011 

3X012 
3X013 
3X014 
34016 
3%016 

3%017 
34028 
3X029 
3X030 

646 
9+9 
12+17 
15+15 
18+I8 
77+72 
75 + 75 

30+ 30 
110 

220 
740 

664 f651 
444 +C143 
333 P/P 
766 
227 

1 81 

60 
1 33 

0 %2 

0 36 

033 

6547 
CI 43 
PiP 

170 VA 

90x413mm 
I 7 Kg 

ReguMten 
11%. 

4%010 
4%01i 
4%012 

4%013 
4X014 
4X015 
4%016 

4x1117 
4X018 
4%078 

4X029 
4%030 

6+6 
9+9 

12 + 17 

15 + 15 

18+ I8 
72+ 72 

25+25 
30 + 30 

+35 
110 

220 

740 

10 OD 

6 t 
5 0 
4 Iw 

3 33 
2 72 

2 40 

7 00 
1 71 

I 09 

0 54 

0SO 

67 55 

01 4 

P/P 

06 38 
.01 43 

PIP 

160 VA 

I IO x 4pmm 
I 81g 

ReguMiDn 
8% 

5%011 

5%012 

5%013 

5X014 
5%015 
5X016 
5X017 
SX018 
3X076 
5X078 
5X029 
5%030 

9+9 
12 + 17 

15 + 15 

18518 
27+27 
25+75 
30+30 
35+35 
40+40 

I10 
220 
240 

8 89 
666 
5 33 
4 44 

3 63 
3 70 
]66 
728 
700 

I 45 

O72 
066 

09 97 
01 43 
P/P 

f8 44 

+C1 43 
PIP 

Order using 
the FREEPOST 
coupon below. 

Trade enquiries are welcome. 

Supplied with rigid mounting kit with centre bolt, 
steel and neoprene washers. GUARANTEED 5 YEARS. 

TYPE 

225 VA 

11004511m 
2218 

Regulailon 
7% 

SERIES 
No 

SECONDARY 
Volts 

RMS 
Current 

PRICE 

M VAI 

6X012 
6X013 
6%014 
6%01S 
6%016 
6X017 
6%018 
6%026 
6%025 
6X033 
6X028 
64029 
6%030 

12+11 
+15 

18.18 
22+77 
25+25 
30+30 
35+35 
40+40 
45+45 
50+50 

110 

720 
240 

9 38 
7 50 

6 25 

511 
450 
3 75 

321 
781 
2 50 
2 25 
7 04 
102 

0 93 

011 83 
+ CI 73 

P/P 

PRICE 

ex VAI 

010 06 
001 73 

P/P 

300 VA 

I10 x 50mm 
261g 

RqguMilon 

7x013 
7X014 
7%015 
7x416 

7X017 
7%018 
7X026 
7X025 
7x033 
7%028 
7%029 
7X030 

15+15 
18+IX 
22+22 
25+25 
30+30 
35+35 
40+40 
45045 
50+50 

110 

220 
240 

1000 
8 33 
6 82 

6 00 

5 00 
4 28 
3 75 

3 33 
300 
2 72 

1 36 
1 25 

013 67 
+ CI 73 

P/P 

011 66 
+C1 73 

P/P 

500 VA 

140060mm 
41g 

Regulate, 

84016 
8%017 
8%018 

8%026 
8X025 
8%033 

84042 
8%028 

8%029 
8%030 

75+25 
30+30 
35035 
40+40 
45+45 
50+50 
55+55 

110 

220 
240 

1000 
833 
7 14 

6 25 
5 55 

500 
4 54 
4 54 
2 27 

08 

018 17 

+02 05 
P/P 

015 53 
+ 02 05 

P/P 

625 VA 

140 x 75mm 
5 Kg 

eegutae0n 
4% 

9X017 
9%018 

9%026 
9%025 
9X033 
9%042 
9%028 

9%029 
9%030 

30+ 30 
35+35 
40+40 
4S+45 
50+50 
55+ 55 

110 

220 
240 

1041 
8 92 

7 81 

6 94 
6 25 
568 
568 
2 84 
260 

62510 
+C2 20 

P/P 

021 54 

+62 20 
P/P 

IMPORTANT: Regulation - All voltages quoted are FULL LOAD. Please add regulation figure to secondary 

voltage to obtain off load voltage. 

The benefits of ILP toroidal transformers 
ILP toroidal transformers are only half the weight and height of their laminated 

equivalents, and are available with 110V, 220V or 240V primaries coded as follows: 

For 110V primary insert "0" in place of "X" in type number. 

For 220V primary (Europe) insert "1" in place of "X" in type number. 

For 240V primary (UK) insert "2" in place of "X" in type number. 

How to order Freepost: 
Use this coupon, or a separate sheet of paper, to order these products, or any 

products from other ILP Electronics advertisements. No stamp is needed if you address to 

Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics Ltd: cash 

must be registered. C.O. D. - add £1 to total order value. Access and Barclaycard welcome. 

All UK orders sent, within 7 days of receipt of order for single and small quantity orders. 
Also available at Electrovalve, Maplin. Marshalls. lechnomatic and Wattord Electronics. 

IMO 

Please send me the following 
ILP modules 

Total purchase price 

I enclose Cheque Postal Orders 

Please debit my Access /Barclaycard No. 

Name 

Address 

Signature 

ET 6/5 

Int. Money Order 

' 

- 

' 

Post to. ILP Electronics Ltd, Freepost 2, Graham Bell House, Roper Close 

Canterbury CT2 7EP, Kent, England. 

Telephone (0227154778. Technical (0227164723. Telex 965780. Iaffll 
111P 

(a division of 

ILP Electronics Ltd) 

TRANSFORMERS ltt1 

1STAYAHEAD.STAY WITH US 

WK -1 Jumper Kit 

Clef Pianos adopt the ,cad form of mum saaiti,e COMPONENT K 

aachon 
which 

lecnpmctec p 
e pan v ertia using a patented SIX OCTAVE £217 

£5.50 Nett 

Climb aboard the breadboarding 
bandwagon with GSC's new WK -1 
wire jumper kit - just what you've 
always wanted to make 
breadboarding easier and quicker 
than ever before. Here, in one 
neatly compartmented box, are all 
those different lengths of insulated 
hook- up wire you need - 25 pieces of 
each, in 14 lengths ranging from 0.1 inch 
to 4 inches. What's more, the GSC kit makes 
your job even easier by colour -coding all the 
different lengths and providing a quarter - 
inch length at each end with the insulation stripped 
off and bent through 90°. So GSC jumper wires come 
ready to plug straight into your quick -test sockets, bus strips or 
breadboard system. No more fiddling around with wire cutters, 
strippers or pliers - everything you need in one box. Take the plunge 
right now by filling in the GSC coupon. 

GSC (UK) Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CBt 1 3AQ, 
Telephone: (07991 21682. Telex: 817477. r- - - IMO M 

Unit price inc. P&P 15% VAT £7.47 0pry Re°° 

Please deduct £1 postage from each additional order I 
enclose cheque/PO for £ 

or debit my Barclaycard, Access, American Express card 

No Exp. date 
or Tel: 10799) 21682 with your card number and your order 
will be in the post immediately. 
NAME 

ADDRESS 
ed anal SPECIALTIES CORPORATION MM= 

CLEF ELECTRONIC MUSIC 
ELECTRONIC 

PIANOS 
SPECIALISTS SINCE 1972 

Two Domestic Models are evadable .1.1. the BP notefull elan 
T/.00TAVE £244 

Tu.. Four ...able Voce Con-o1s may be used to Warn 
varratron no of Pia Tone. mc using Harpsichord. 

Both Soft and Sustain Pedals are incorporated rn the Design and 
rnal Effects are pmvirkd in me form of Tremolo. Honky 

Cn'orus, antl Phases Fl 

A power 
f , 

regia e Pian Much may he 
removedthe Base for easy uanspormnonTo 

Component N rs Include Keyboard. Key -switch hardware and all 

electronic componentsand may be pitches. in four stages at no 

KITS Complete 
t he assc 

furthero 
oastc 

n 
MCoaabe how 

Pedals 
a both a ndCOMPLETE 

SIX £393.90 s""" COMPLETE 
Send for funLins nr mnacto red pees KIT £349 

"THE COMPUTER BAND -BOX" 
(As Published in conjunction with 'Practical Elecvonics'l 

COMPLETE 
KIT 
fese 

MANFD. 
C399 

PRICES INCLUDE MASTER RHYTHM 

A revolution in the field of Computer Music Generation! 
A MUSICIANS SOLOISTS-- SINGERS - RECORDING 

INSTRUMENT 
FOR PRACTICE - LIVE PERFORMANCE - COMPOSITION 

The BAND -Boa provides an Electronic Backing Trio consisting of Drums, Bass ano 
a Chore n torte of 6 Waveform/Envelope combinational, with the Instrument 

3,0110 User Programmable Chard Changes on more than 120 capacity 
Chords. 

over g advanced Microprocessor 
iehnoComplete,Playback 

of W-. 
Acores can M 

Indexaa aned é 
any Key 

oand secwMary battery hack -up. uits eaists for 
n 

Pad rs 

yof Intro, Repeat Chorus and Coda sections including Multiple Score 
sema soc Pedal lCh p sa 

and mvedinstrumeM Outputs. total 
Volume 

11".45 inorporating Master. 
Rhythm. 

OUR PRICES INCLUDE V.A.T.. CARRIAGE AND INSURANCE 

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM 

CLEF PRODUCTS (ELECTRONICS) LIMITED 10r71 17/ 

445 BRAMHALL I- ANE SOUTH. BRAMOSI) 
STOCKPORT, CHESHIRE S67 IAH 

TEL 061 439 3297 

STRING ENSEMBLE 
Versatile String Synthesiser spld keyWard 

',AWN 

COMPONENT KIT (179.00 

KEYBOARDS 
Square Front with Iwo hole actuator 

easily cut route. 
49 NOTE E28.75: el NOTE 08 

73 NOTE £47; 88 NOTE 057 

THE Programmable 

DRUM MACHINE 
EIGHT TRACK 
PROGRAMMING/ 
TWENTYFOUR 
PATT ELVE 
INSTRUMENTS 
SEDUENCE OF 
OPERATION. 
COMPLETE KIT 0-400 
MANEO E11900 

1M1e sama 
of dalia 24 rs 

feble 
darum patterns. nvyented, 

222,7,1,°22,1 72 

mematron control 
ber ol 

Instruments vapanda 

Me 
milableetto 

s oksBrvsM1 oLaa 
tAcaoanp onotl 

Sequence operation allows Iwo mytM1m sections lo 
be couples wnh the secoua 101 section appearing 

bou tr. d'aó6rte doa 
e&atlptio e ' 

o 
m 

controls 
su;r 

iaual taste mus producing 
good epoä muamal sounds ine MIN rvád.en aile 

JUMP TO IT! 

I 

I 
I 
I 
I 
I 

FREE catalogue tick box 

Global Specialties Corporation (UK) Limited, Dept. 9RR 
Unit 1, Shire Hill Industrial Estate. Saffron Walden, Essex CB11 3AQ. 

TOMORROW'S TOOLS TODAY 

ETI MAY 1982 
71 

IIPTOROIMIS 

VALUE FOR MONEY! 

New production capacity at Canterbury has increased our range, 
decreased our prices, improved our special customer 
design service. Choose from toroidal transformers in 
a range of 98 types, „ , 

Order using 
No StCONOARY RMS PRiCt PRiCt lycf VOUS UirreM mc VA1 ex VAI 

30 V A 6 + 6 ?')0 cb?a £4 48 
TOx'jftwr 1X011 9«9 1 6b + 0 87p + 0 87p 

(M'fKtJ 1*01? 1?+ 17 1 ?') P/P P/P 
ftequWiOrt 18% 1X013 I'jt I't 1 flO 1X014 10+ 10 0 83 1X01 ■> 7?+ 77 0b8 1X016 ?'l 4 ?'l ObO 1XQ1./ i0f ;JO O'tO 

'tOVA 7X010 6 + 6 4 lb Eb 83 £4 93 80x3bmni 7X011 q + 9 7 77 + E1 10 + E1 10 0 9 Kg 7X017 17+ 1? 708 P/P P/P fteguWton 7X013 ib+ i;i 1 bb 13% 7X0 U 18+10 I 38 7X0 I'J 7? ♦?? 1 13 7X016 ?') ♦ ?b 1 00 7X017 30 ♦ 30 0 83 7X078 110 0 4') 7X079 770 0 7? 7X030 740 0 70 
80 VA 3X010 6 + b bb4 £6 bl £b 47 qOxDOnim 3X011 9 + 9 4 44 ♦ El 43 + E1 43 IKg 3*01? 17+ I? 3 33 P/P P/P RequWion 3X013 lb ♦ I't ? bb 17% 3X014 18+ 10 7 77 3X01!) 7? + 7? 1 81 3X016 ?') ♦ Tb 1 bO 3X017 30 + 30 1 33 3X078 no 0 (7 .1X079 770 0 36 3X030 740 0 33 
170 VA •1X010 6 + b 10 00 E? bb £6 38 90 x 40m"i 4X011 9 + 9 h bb + £1 43 + fl 43 1 7 Kg 4X01? 17 + 17 b 00 P/P P/P 

Reguiation 4X013 lb + lb 4 00 11% 4X014 18 ♦ 18 3 33 4X01 b 77+ 7? 7 7? 4X016 ?b + ?!. 7 40 4X017 30 + 30 700 4X018 3b ♦ 3b 1 71 4X078 no I 09 4X079 770 0 b4 4X030 740 ObO 
160 VA bxon 9 + 9 8 89 £9 9? £8 44 110 x 40n™ bXOI? 17+1? b 66 ♦ £1 43 + £1 43 1 8 Kg 6X013 16+ lb b 33 P/P P/P 

Requiatiw b*014 18x18 4 44 8% bXOIb 77 + 77 3 63 bXOlB ?b + 7*i 3 70 bX017 30 + 3U 766 ;bxoia 3b + 3b '? 78 bX0?6 40 + 40 700 bX0?8 110 1 4b bX0?9 770 0 7? ;>xo30 740 066 

the FREEPOST 
coupon below. 
Trade enquiries are welcome. 
Supplied wilh rigid mounting kit with centre bolt, 
steel and neoprene washers GUARANTEED 5 YEARS, 

SERIFS SECONDARY RMS PRICE PRICE IYPF No Volts Currem inc VAI ex VAT 
?2b VA 6X017 17 + 1? 9 38 £11 83 £10 06 110x4bmm 6X013 1b+ 15 7 50 + E1 73 + £1 73 7 7 Kg 6X014 18+18 6 75 P/P P/P ftequlalion 6X015 7?+ 7? 5 11 7% 6X016 75 + 75 4 50 6*017 30 + 30 3 75 6X018 3b+35 3 21 6X076 40 + 40 781 6XQ?b 4b + 4b 750 6X033 50 + 50 7 25 - 6X078 110 7 04 6X079 770 1 0? 6X030 740 0 93 
300 VA 7X013 1b+ lb iQ 00 £13 67 £11 66 HOxbOmm 7X014 18+ 18 8 33 + £1 7? + El 73 
7 6 Kg. 7X01 b 7?+ 7? 6 87 P/P P/P 

Regulauon 7X016 ?b + ?b 600 6% 7X017 30 + 30 500 7X018 3b + 3b 4 78 7X076 40 + 40 3 75 7X0?b 4b+45 3 33 7X033 50 + 50 300 7X028 110 7 7? 7X029 270 1 36 7*030 740 1 75 
bOOVA 8*016 75 + 75 10 00 £18 17 £15 53 140 x 60mm 8X017 30+30 '8 33 + £2 05 + E7 05 4 Kg 0X018 35 + 35 7 14 P/P P/P 

Regulation 8X076 40 + 40 6 25 4% 8X0?b 45 + 45 5 55 8X033 50 + 50 500 8X042 55 + 55 4 54 8X028 110 4 54 6X029 220 2 27 8X030 740 708 
6?b VA 9X017 30 + 30 1041 £2510 £71 54 I40x 7bmm 9X018 35 + 35 8 9? + £7 70 + £2 20 bKg 9X075 40 + 40 7 81 P/P P/P 

Regutatron 9X075 45 + 45 6 94 4% 9X033 50 + 50 6 25 9X042 55 + 55 560 9X028 no 560 9X029 770 784 9X030 740 760 

IMPORTANT: Regulalm — All voltages quoted are FULL LOAD Please add regulation figure to secondary 
voltage to obtain oft load voltage 
The benefits of IIP toroidal transformers 

IIP toroidal transformers are only hall the weight and height of their laminated 
equivalents, and are available with 110V, 220V or 240V primaries coded as follows 
For 110V primary insert "O" in place of ''X" in type number. 
For 220V primary (Europe) insert "1" in place ol "X" in type number. 
For 240V primary (UK) insert "2" in place of "X" in type number. 
How to order Freepost: 

Use this coupon, or a separate sheet of paper, to order these products, or any 
products Irom other IIP Electronics advertisements No stamp is needed if you address to 
Freepost. Cheques and postal orders must be crossed and payable to IIP Eleclronicslld ■ cash 
must be registered C O D. — add £1 to total order value. Accessand Barclaycard welcome 
All UK orders sent .within 7 daysof receipt ol order lor singleand small quantity orders. 
Also available at Electroyalve, Maplm. Marshatls. lechnomatic and Wattord Electronics 

Please send me the following 
li P modules . . —. 
Total pr,tease pnce . .. 
I enclose Cheque Q Postal Orders | | 
Pteasedebil my Access/Barclaycard No 
Name 
Address 

Int MoneyOrder | | 

Signature 
ET 6/5 Post to ILP Electronics Ltd, -meposl 2, Graham Bell House, Roper Close, 

Canterbury CT2 7EP. Kent, England 
Telephone (0227) 64778: Technical (0227) 64723 Telex 965780 

_____ 
H la 

^ ILP Electronics Ltd I 
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STAYAHEAD.STAY WITH US 

ULtr ELECTRONIC MUSIC 
ELECTRONIC 

PIANOS SPECIALISTS SINCE 1972 
it advanced form of Touch Sensi 

poOomt 

Krrs COMPLETE SIX 063.90 7% E399.9C 

e Mode's jra available tncludma I ;a Conuc wide variation ol Pro no Tone, including Harpsichofd Both Soft and Sustain Pedals are mcotporated m the Oes ■ntfinal E fleets ate pmvKlod m the (nrtn tf Tremolo. Chorus, and Phase/Ftangei A power amutrtrer integrates Into the Ptann Tup which removed Irom the Base lor easy "ansocpr larion. ient KiN inctuda Keyboa-o, Key-switch hardware, ic comfsonenisand may be purchased in loo> stagi 

cumruncn 
SIX OCTAVE 
7% OCTAVE 

£217 
£244 

COMPLETE KIT £349 

'THE COMPUTER BAND-BOX' 
Ms Published in conjunction with 'Practice! Electronics') 

COMPLETE 

"r, 

MANrD 1:399 PRICES INCLUDE MASTER 

A revolution in the field of Computer Music Generation! A MUSICIANS cnD SOLOISTS SINGERS - RECORDING INSTRUMENT 0 PRACTICE - LIVEPERFORMANCt - COMPOSITION 
The BANO-Bon provides an EtetrrDrw: Baching Trio cons'Sfng ol Drums, Bass and a Chord Insimmem (pub o< 16 Waveform/Envelope combmauonsl. wilh the capacity to store over 3,000 User Programmable Chord Changes on more than 120 diffarent Chords Using advanced MiciopioeesK* lechnokwy. Playback a' 50-100 'tores can be eaecuied In any Key and ai chosen Tempo. Complete Musk Pad a electronically Indennd and stored on secondary baitery bach up Eactlitv e*ists (or uomposinon of Intro, Repeat Chorus and Coda sections mdudrng Muhipte Scora Sequences Sochers are provided tor Volume Pedal and FoalSwKCh ptui separare and mixed instrument Output Tout size 19" • 11" ■< 4 Vr" incoipoiaung Master Rhythm. 

OUR PRICES INCLUDE V A T, CARRIAGE AND INSURANCE 
ALL'INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM 

CLEF PRODUCTS (ELECTRONICS) LIMITED (O-pt ns 44A BRAMHALL I ANE SOUTH, BRAMHAl I STOCKPQHT. CHESHIRE SK7 1 AH TEL 061 439 3297 

STRING ENSEMBLE sattla Stnng Syntheinei wtlh spin keyboan iny and artpressrw voces COMPONENT KIT £179 00 

KEYBOARDS 
49 NOTE £28.75: 81 NOTE £38 73 NOTE £47,88 NOTE £57 

THE Programmable 
DRUM MACHINE 

1 he Clef Master Rhythm is caoable of slonng 24 rhythmic 
EIGHT TRACK PROGRAMMING) TWENTY FOUR PATTER NS-TW EL V6 INSTRUMENTS SEQUENCE DF OPERATION COMPLETE KIT £79,00 MANFD.tllB.OO 

bo coupled with me second (Bl lection aopeenng at four, etght or sixteen Bar tepetit on. All dtums can be adjusted for level and resonance on internal con11ots to sou mdhedual taste, thus producing good musica sounds in a battery driven unit 8 'A" » S" » 2*" 

3 

TO If? 
Climb aboard the breadboarding 
bandwagon with GSC's new WK—1 
wire jumper kit — just what you've 
always wanted to make 
breadboarding easier and quicker^ 
than ever before. Here, in one 
neatly compartmented box, are all 
those different lengths of insulated 
hook-up wire you need — 25 pieces of 
each, in 14 lengths ranging from 0.1 inch 
to 4 inches. What's more, the GSC kit makes 
your job even easier by colour-coding all the 
different lengths and providing a quarter- 
inch length at each end with the insulation stripped 
off and bent through 90°. So GSC jumper wires come 
ready to plug straight into your quick-test sockets, bus strips oi 
breadboard system. No more fiddling around with wire cutters, 
strippers or pliers — everything you need in one box. Take the plunge 
right now by filling in the GSC coupon. 

GSC (UK) Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ. Telephone: (0799) 21682. Telex: 817477. 

j WK-t | Jumper Kit [ E5.50 Nett ] Unit pnce inc. P&P 15% VAT £7.47 [i:,mv RRa'1| 
Please deduct £1 postage from each additional order. 

I enclose cheque/PO for £  
or debit my Barclaycard, Access, American Express card 
No Exp. date  
or Tel; (0799) 21682 with your card number and your order 
will be in the post immediately. 
NAME      —     ~. 
ADDRESS         

GLOBAL SPEOAUtS CORPORATION 
FREE catalogue tick box D 

Global Specialties Corporation (UK| Limited, Dept. 9RR 
Unit 1, Shire Hill Industrial Estate. Saffron Walden, Essex CB11 3AQ. 
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POWER SUPPLY: For micros and 
TTL Stabilised 14515V. Built tested 
uncased 6009 

AS ABOVE less transformer 24 09 
PCB for above or 12V or 15V 1009 
CERAMIC CAPACITORS ISOV) 
33pF to 50,000pF 317 

POLYSTYRENE CAPACITORS (50V) 
lOpF to 1000pF 3 Sp 

POLYESTER CAPACITORS (100V) 
18F to 680nF 6o 1uF 1u5 2u2 4u7 Sp 

CA3130E 900 
CA3140 46p 
CA3160E 80P 
ICL7106 700p 

LF351N 450" 
LF356N g0D 
LM10C 4009 
LM301AN 26p 
LM308N 30p 
LM311 90p 
LM318H 920 

SEE BELOW 

LEDS 
30110 clip 3p 
5mm Chi) 3p 
3mm & 5mm 
RED LED 10p 
GREEN LED 

lip 
YELLOW LED 

FOR DETAILS 

1144005 4p 
1145400 lep 
1145401 12p 
165402 139 
165404 144 

CMOS 
4000 130 

LS11 /12 15p 
LS13 2e 
1.514 38p 
LS20 14p 
LS21127 15p 
LS30 149 
LS32 17p 
L512 360 

7446 72p 
7447A 35p 
7448 `35p 

7450 1117 

7451 SP 
7453 Bp 
7454 139 
7460 7P 
7470 22p 
7472 25p 
7473 14p 
7474 180 

74194/5 64p 
74197 44P 

74198 999 
74199 800 

TRANSISTORS 
AC127 26P 
AC128 220 
AC128/ 176 
mt. pair 239 
ÁC141/2 150 

8C212 Sp 

BC212L Sp 
80213 Sp 
8C2131_ Sp 
BC214 89 
BC214L Sp 
86237 7P 

86238 59 
8C26113 79 
80301 

25P .12s. BC328 717 
5C 8 160 

BFX84 23p 
BFX86 /6p 
BFX87 230 
BF088 22p 
BFY50 20p 
BFY51 150 
BFY52 lep 
13FV53 10p 
BRY39 34 

109 
60205 1050 
8U208 115p 

2N1613 21p 
2142217 180 
2N2222Á 150 
2142369 14p 
2142484 16p 
2142648 Opp 
2N2904 17p 
2142906)7 170 
2142926G lop 
2143053 
2143055 440 
2143702 t0 

OIL SILTS 
40 Pin 

10fo( 2000 

THYRISTOR 
8A/4 

20 for 330p 
60 MIXED 

POLYESTER 
2009 

Be MIXED 
ELECTROLYTIC 

ELECTROLYTIC CAPACITORS LM318N 100p lip 400113 14p LS47 469 7475 270 ÁC153 200 56477 ,Sp MJ2955 8017 2143711 ... Ap 
150p 

300p 

IuFIV) LM339N 489 RECT GREEN 4002 139 LS48 45p 7476 18p 
7480 259 

AC176 209 
AC187 120 

50547/8 7P 
Sp 

61.1E340 33p 2N3773 
2143819 210 

1/251015012569 160/25 640/16 3p LM380N 660 
LM3816 1000 

139 40065 459 
4007 l,p 

LS73 20p 
LS74 160 7482 se Á0787K 13p 

BC549 
80557/8 7p 

MPF104 40p 
MPF105 45p 2143820 36p 2ENER DIODE: 

SV6 9V1, 12V 470140 mini 12p 
1000/10 2200/6120 1500/40 33p3p 

LM382N 909 
LM733 809 VOLTAGEG 

1S75 25p 7483 450 
7486 20p 

AC188 209 
A0149 37p2143866 -50559 139 

4017 
MPF106 400 
0028135 

2143823 520 
400 

2Ó for 5óp 

2000/18330 10/50 unpolanse03p LM1830 360 REGULATORS56y30 41709 269 
40108 33p 

LS76 28p 
LS78 220 7489 1109 ÁF178 300 8CV34 400 

400 
711729 260 2143903 111. 

1144005 
4010,1200 

TRANSFORMER 0.9V 2 Amp 3P LM 7830 1700 60116 ISp 1586 219 7490 22p AF12415 409 BCY59 159 TIP298 28p 2144037 359 FND600 
SIM< 10* 

lad) P + 
4012 170 LS90 Opp 7491 AF126 

2255pp 
BCV70 130 711730 25p 2N4058 to 10 for 480p 

VMEAT ERO BOARD IO?i copper 
2.5 x 5" 600 

LM390DN 
LM3914 200p 

794405 200 
79M12- 20p 40139 2$p 

4074 5617 

LS93 
2.9409 e 

L395 600ÁF186 309 
7494749213 40p 

AFl 9 
409 BCY72 149 7/9TIP3113 20p 2N54581...0 

20 for 66Op 

ESPST 

LM3915 2400 

31ÓN 17760 

794424 -.2oP 
40158 800 L51179 300 7495 35p Á5Y5415 159 

501013/9 

50115 27p TIP31A 22p 2N5459 350 REGULATORS 

OISL way 209 14013S 78050 55p 4016 200 LS122 350 7496 
10p 

80121 460 
50p 

719330 35p 2N6027 lip 78M12,79M12 

OIL 7 way SPOT . 309 
SPST 

MC14969 3709 
44014969 709 

7805/12 560 
7815 `P 

4017 4019 34 
1S123 400 
LS154 409 

7497 1660 
74100 700 BC113 69 

80117/9 lop 
00123 
B0131/2 35p 

7I P344 489 
719350 1159 

3N128 209 
(star buy) 

20 for 3209 
BRIDGE h ROTARY 24,/ 50V DPST 9mm bus MK50398 600p 7818 520 

40206 650 LS157 360 74105 160 le 80713 Sp 
60135/6 250 

259 
71P36Á 1279 14/600V 

189 ML922 4660 7905 4021 580 LS163 42p 74107 813137/8 719368 1359 (Olor lmop 

SLIDE 1A/250V SPOT 6p ML929 1659 
e 

4022 37p LS221 52p 74109 180 8C119 60139 359 719414 509 BULK OFFER SEMI". 
SLIDE 1Á1250V DPDT 7p NE555 220 7915 4023 150 LS251 SOp 74110 520 

8C142 239 139740 
35p 

71P42Á 500 postage C1 LM308N 
SLIDE 3A/50V DP away or 1A/250V NE562 4009 50p 15 4025 14p LS253 SOp 74118 900 BF167 15p TIP2955 550 

*4 

10 for 250p 

with l throw Panel cutout 10p NE566 1000 1.5 Amp 4027 30p LS279 30p 74121 210 BC147 
39 0F173 15p 1193055 52p 

IaS[3K 
TBÁ641B 

NE567 1800 7805 700 4028 150 74122 300 BF178 309 ZTX10718 top74123 
7 WAY 

10 for Ell 

110 ohmsttoSlOMohmsrEl2bon 
film) 

TAA621 
2*0o 

103300 18Sp 
7402114 
7402 

119 
48110 

74125 445p 130169 717 
229 

8F78 ZTX 300 
09 

190 
DILSWITCH (Storl814 

PRESETS (miniature horizontal) 78A6418 1269 BRIDGE . 4035 920 7403 , p 74126 389 86157 SP SF183 29p ZPX301i2 99 SLIDE SWITCH IC4 
100 ohms SP 

TTBAfi51 
80p 

800 gyp RECTIFIERS 4041 760 
e+SD 

7404 917 
74141 

Sep"7" 74132 
130159 BF784 21p ZTX303 100 1A/250V 

2000074 CERMET: (1í Wattms 
100K Linear precision 40 turn 30p TBA820 SDP 

WO2M tip 
WO6M lip 4042 

4043 lop 
7405 tip 

74745 460 80167 top 8F185 150 

ßF194 120 
27X311 lip 

21X341 160 
10 for 400 
3Ar50V 401113 

POTENTIOMETERS('. W): Linear TDA1004 336p to/50V 1130 4044 109 
7406 1óp 74147 1309 60168 617 

ZTX500/1 119 10 for3017 20 for 2509 
and Log Scale 4K7(02442... ..250 

1 2ENER DIODES I400mW1 
2V7 to 30V Sp 

7OÁ(006 3560 

11076 1409 
TL081 309 

1A1200V 18p 
1Á/600V 200 

4047 0 8 450 
4049 260 

7407 .......9. 
7408 
7409 

3P 

74750 610 
74151 1100 
74153 48p 

130170 617 

56172 617 

136173 7 

BFc95 SD 
BF196 717 

0F197)8 10p 
ZTX502 169 
ZTX503 140 
214697/8 2017 

20(01130p 
ROTARY SW 

1010, 180920 
401394 

2010( 720P 
7420 

751Á0S: 62060 400V:3Á 55p U44170 1900 1Á/6W9 2110 
40505 3217 

7410 110 74154 400 86177 /0170 13F200 230 
214706 SP 

for1609 

600V: 10A 50p 154 55p 30A 65p 
High performance glass passivated 

ZN424E 160p 2A I50V 209 
2A/100V 2Cp 4066 30p 

4068 2017 

7411 lip 
7412 150 

74155 509 
74156 330 

80178 139 
8C179 1 217 

092446 150 
BF257 14p 214914 14p 

2N918 16p 

10 (or 1400 
POTS 

7473 
20 for 2509 

for high voltage isolation. BY, 8 
341600V 33p 

4069 140 
7413 190 
7414 449 

74157 35p 136182 ep 
8C182L ep 

BF258 alp 
BF259 15p 2141731 119 wth 2Á'250V 

OPswitoh 
74121 

20 fo*37 
THVROTEK CORP of Tezas ln 3 pin 

ressfit metal case with superior 
spec to plastic ones. 

De 

Full data supplied. ONCE SOLD 

DIAC 
ST2 209 
THYRISTORS 
300V:4Á 1894072/3 OIL SOCKETS 8pin 

6P 

40700 170 
4071 2p 

23p 
4081 229 

7616 160 
7417 16P 
7420 

74161 290 
74162 57 
74163 41pp 
74164 360 

BFR39 160 130184E 917Lin: 
5C186 1Sp BFR40 18p 

56187 760 BFROO 200 

BFX29 260 

2N1132 13p 
2141304 23P 
2141306 230 

2141308 3017 

47K 
Log: 5K, 47K. 

tpOK, 220K 
10 for 1300 

74163 
20for E7 
10Áo9149 

350p 
THIS CAN NEVER BE REPEATED. (MOTOROA LA) 

40820 
742113 230 74185 sOp 86207 717. 

400V,5 14 pin 10p 
18 pin t 

249 

4510 
817 

7425/6 21p 
7427 lip 74167 709 

74173 bop, MAIL ORDER ONLY 
LINEAR 

TS AV -5-000794500 
SA 209 

(TEXAS INT) 
400V:8Á 369 

22 pin ,° 
24 pin 18p 

45B 
4516 B2 

7<26 
7430 139 

lep 

74174 , 
74175 480 

330p 

DELTA TECH & CO. 
,t-8q CA3018H SOP 

(MOTOROLA/ 
28 pin 24p 

45zó16 8 7433 74180 82 NAYLOR ROAD, LONDON, N20 OHN 
741-8 209 
747.14 459 0Á3028ÁH 

40 pin 240 2P 7437 140 
7438 120 

74181 990 TN: 01.345 8224 
76&8 25p 0Á3046N 30p 

CA3048 246p OPTO DIODES TTL "LS 7440 ttp 74182 40p 
74184 700 Prices include VAT, Add 50p Pa P 

AY -1-1313 8009 
CA3054 40p ELECTRONICS 0A91 7P LS00/ 1 12p 7441 50P 74185 1150 AY 1- 900 

AV-- 3.1212 8090 
AY -3-89126600 

CA3080 Sh p 
0Á309040 700 

01704 20p 
01707 709 

0A200/2 Sp 
114918 417 

LS02/3 129 
LSO4 1 317 

7442 25p 
7643 72p 

74190 4 8p 
74191 

ACCESS order (5 All leo'. 461 spa. .rnd freedtrardot. 1 Í Muse,. 
Bulk b buy e0 .let l rien buy 20 9rí 3 troc buy 40 . Bulk freer Ant one offer 

AY -5-7224Á200p Istar buvl FNDSW SOp 

05912 PPP 
1N4148 417 

1114001 417 

LSO5/8 tIp 
LS10 14p 

7444 720 
7445 389 

74192 440p 
74193 460 

4r,.row 
t, 

get 8 free. Postage ut, hulk .tiler 11 

5e (finest 9iinrlfl ers áeserve taie finesL omits 

The Electronics Today System A, designed 

by Stan Curtis comprises two monophonic 
Class A Power Amplifiers and a modular 
pre -amplifier of such superlative 
performance that they stand comparison 
with commercial products in any price 
range. 

DRAMATIC PRICE 
REDUCTION! 

Increased production has enabled us to 
slash the price of the complete system 
(two power amps; pre -amp & power - 
unit) by 30% to £386 incl VAT & 

carriage. 
YES a 3007o Price Reduction! 

But no reduction in performance. 

Details and price lis! from: 

(firaitiiwa¡te KITS 

215, High Street, Offord Clunk, 
Huntingdon, Cambs. (0480) 811659 
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POWER SUPPLY: For micros and TTL Stabilised 1A5/5V. Burlt tested uncased   . 600p 
AS ABOVE less transformer 240p PCB foratxjve or 12Vor 15V 10<H' 
CERAMIC CAPACITORS (50V) 33pF 10 SO.OOOpF . . .3p 
POLYSTYRENE CAPACITORS (50V) lOpF to lOOOpF  3.5p POLYESTER CAPACITORS (100V) 1nFto680nF6o 1uF1u5 2u2 4o7 8t> 
ELECTROLYTIC CAPACITORS (uF/V) 
1(25 to 150/25 6p 160/25 640/16 3p 220/25 470/25 1 0p 470/40 mint 12p 
1000/10 2200/6 12p 1500/40 33p 2000/18 33p 10/50 unpo!aris©(13p 
TRANSFORMER 0-gV 2 Amp 360p HEAT SINK TO-22010'C/W . ^ 
VERO BOARD (0.1" copper clad) 2.5 x 5" 60p 
SWITCHES 
DIL 3 way SPST 20p DtL 3 way SPDT ■ -SOp DIL 7 way SPST  30p ROTARY 2A/250V DPST 9mm bush 18p SLIDE 1 A/250V SPDT  6p 
SLIDE 1 A/250V DPDT 7p SLIDE 3A/50V DP 3 way or 1 A/250V with 1 throw panel cutout I0p 
RESISTORS ("AW 5% carbon film) 
lOohms to lOMohms E12  PRESETS (miniature horizontal) lOOohms to iMohms. 6p CERMET; (1 Watt) 100K Linear precision 40 turn 30p POTENTIOMETERS ("AW); Linear 
and Log Scale 4K7 to 2M2 2Bp 2ENER DIODES (400mW) 2V7 to 30V . 6p 
TRlACS: C206D 400V 3A 55p 600V: 10A50p 15A 55p 30A65p High performance glass passivated for high vollage isolalton By 
THYROTEK CORP of Texas in 3 pin pressfit melal case with superior spec lo plastic ones. Full data supplied. ONCE SOLD THIS CAN NEVER BE REPEATED, 

CA3130E 90p C A3140 *Sp 80p CA3160E ICL7106 700p 
LF351N 45p- LF356N 90p LM10C 400p LM301AN 26p LM308N 30p LM311 aop LM318H 92p LM318N 100p 
LM339N 46p 
LM380N 65p LM381N lOOp LM382N 90p LM733 80p LM1458N 35p LM1830 170p LM2917 220p LM3900N 40 p LM3914 200p LM3915 240p LM13600 140p MC1310N 7Sp MC149SL 350p MC1496P TOp MK50398 600p ML922 485 p ML929 155p 
NE555 22p 
NE562 400p 
NE566 lOOp NE567 160p SN76115AN 50p 
TAA621 280p TBA641B 126p TBA651 80p TBA800 65p TBA820 80p TDA1004 335p TOA1008 3S6p 
TL074 140p 
TL081 30p UAA170 190p 
ZN424E 150p 

APRIL OFFER 
SEE BELOW FOR DETAILS 

LEDS 3mm clip 3p 5mm clip 3p 3mm & 5mm RED LED lOp GREEN LED lip YELLOW LEO 
Hp RECT GREEN 13p 

VOLTAGE REGULATORS 500mA; 
78M12 + 20p 
79M05 — 20P 
79M12 — 2 Op 
79M24 - 20p 
1 Amp; 7805 55p 
7805/12 55p 
7815 58p 
7818 52p 7905 5 Bp 
7912 60p 
7915 62p 7918/24 50p 
1.5 Amp 7805 TOp 
BRIDGE RECTIFIERS W02M IBp W06M 17p 1A/50V 18p 
1A/200V 18p 1A/400V 20p 
1A'/600V 20p 
2A/50V 20p 
2A/100V 2Cp 3 A/600V 33p 

LINEAR CIRCUITS 709-8 710-14 741-6 747-14 748-8 AY-1-1313 600p AY-1-5050 90p AY-3-1270 800p AY-3-8912 6&0p AY-5 1224A200p 

AY -&-4007 D 450p 
CA3018H 50p CA3019 80p CA3028AH 50p CA3046N 30p CA3048 245p C A3054 40p C A3080 6Sp CA3090AQ 70p (star buy) 

OlAC ST2 20d THYRISTORS 300V: 4 A 18p (MOTOROLA) 400V ;5A 35p (C106O) 100V; 12A ZOp (TEXAS JNT) 400V :8 A 36p (MOTOROLA) 

OPTO ELECTRONICS DL704 TOp DL707 70p FND500 60p 0RP12 80p 

Spin 14 pin 16 pin 18 pin 22 pin 24 pin 
28 pin 40 pin 
DIODES OA91 OA200/2 
1N9i6 1N4148 1N4001 

6p lOp Hp 16p 16p IBp 24p 24p 

1N4005 4p 1N5400 HP 1NS401 12p 1N5402 13p 1N5404 14p 
CMOS 4000 13p 4001B 14p 
4002 13p 40068 4Sp 4007 Up 4008 56p 
4009 2Bp 
4010B 33p 401 IB 14p 4012 I7p 4013B 28p 4014 sap 4015B 6 0p 4016 20p 
4017 35p 
4019 33p 4020S 65p 
4021 56p 4022 37p 4023 15p 4025 14p 4027 30p 4028 45p 4029 65p 4030 18p 
4035 92p 4041 75p 
4042 55p 
4043 70p 4044 40p 4047 90p 
4048 45p 
4049 28p 
4050B 32p 4066 30p 4068 20p 4069 14p 4070B 17p 4071 2 Op 
4072/3 23p 4081 22p 4082 24p 4086 66p 4510 80p 451 IB 70p 4516 e2p 4518 65p 4520/e 82p 

TTL"LS LS00/1 12p LS02/3 12p LS04 13p LS05/8 14p 
LS10 14p 

LS11/12 LS13 LS14 LS20 LS21/27 LS30 LS32 LS42 LS47 
LS48 LS73 LS74 
LS75 LS76 LS78 LS86 LS90 LS93 LS95 LS109 LSI 22 LSI 23 LS154 LS157 LSI 63 LS221 LS251 LS253 LS279 
TTL "N" 7400/1 7402 7403 7404 7405 7406 7407 7408 7409 7410 7411 7412 7413 7414 7416 7417 7420 7421/3 7425/6 7427 7428 7430 
7432 7433 7437 7438 7440 7441 
7442 7443 7444 
7445 

15p 24p 36p 14p 
15p 14p 
17p 35p 
4Sp 45p 20p 16p 25p 2flp 22p 
21p 40p 28p 50p 30p 35p 40p 40p 36p 42p 52p 50p 50p 30p 
lip 
HP lOp 
9P Hp 15p 24p 

16p 13p 
HP I7p 15p 
1»P 44p 18p IBP 9p 23p ZIP 18p 35p 
13p 19p 35p 14p 
12p lip 
58p 25p 35p 72p 38p 

72P 35p 35p lip 
Bp Bp 13p 7p 22p 25p 14p 18p 

23p 
IBp 25p 56p 45p 20p 110p 22p 38p 30p 40p 35p 38p 

166p 70p 46p 18p 19p S2p 90p 
Zip 30p 46p 46p 38p BBp 4ap 46p I30p 0 64p 45p 48p 40p 50p 33p 35p 

61 29p 57p 41p 38p 15 sop 
70p 73 60p 46p 46p 37p 74180 30p 99p 74182 40p 70p 74185 115p 74190 42p 74191 48p 74192 40p 74193 46p 

74194/6 64p 74197 44p 
74198 99p 
74199 60p 

TRANSISTORS 
AC127 26p AC 128 22p AC128/176 mt. pair 23p AC141/2 15p 
AC153 20p 
AC176 20p AC 187 12p AC187K 13p AC188 2 Op AD 149 37p AF118 30p AF124/5 40p 
AF126 25p AF139 35p AF186 40p 
ASY54/5 IBp 
BC107 lOp 80106/9 10p BC113 Bp BC117/9 10p 
BC113 BP BC117 10p BC119 10p BC142 23p BC143 23p BC147 Bp BC148 7p BC149 7p BC157 9P BC158 Bp BC159 9p BC167 lOp 
BC168 Bp BC170 BP BC172 Bp BC173 7p BC177 lOp BC178 13p BC179 12p 
BC182 Bp BC182L Bp BC184L 9p BC186 19p 
BC187 ISP BC207 7p 

BC212 Bp BC212L Bp 0C213 Bp BC213L Bp 8C214 Bp BC214L Bp BC237 7p BC238 5p BC261B 7p 9C301 25p BC328 7p BC338 18p 
BC477 18, BC547/8 7p BC549 Bp BC557/8 7p BC559 13p BCV30 40p BCY34 40p BCY59 15p BCY70 13p BCY71 14p 
BCY72 14p 
BD115 27p 
BD121 46p 
BD123 50p 
BD131/2 35p BD135/6 2515 B0137/8 25p 
BD139 3Sp BD140 35p BF167 15p 
BF173 15p BF178 30p 
BF1B0 22p 
BF181 7p BF183 29p 

BF184 21p BF185 15p BF194 12P 
BF195 BP BF196 7p BF197/8 lOp 
BF200 23p BF244C 15p BF257 14p BF258 21 p 
BF259 15p BFR39 1®P BFR40 18P BFFI80 20p 
BFX29 25p 

BFX84 23p 
BFX86 I8p BFX87 23p BFX88 22p BFY50 20p BFY51 15p 
BFY52 18p BFV53 lOp BflY39 30p BSX20 lOp BU205 105p BU208 U5p 
MJ2955 90p MJE340 33p MPF104 40p 
MPF105 40p MPF106 40p 
OC28/35 40D 
T1P29 25p TIP29B zap 
TIP30 25p TIP3O0 2ep 
TIP31 20p TIP31A 22p 
TtP33C 35p TIP34A 46p TtP35B 115p TtP36A I27p TIP36B 135p TtP41A 50p TIP42A 50p TIP2955 Sflp TIP3055 52p 
ZTX107/8 lOp ZTX109 10p ZTX300 9p ZFX301/2 9p ZTX303 top 
ZTX311 16p ZTX341 16p 
ZTX500/1 Up ZTX502 16p 
ZTX503 14p 
2N697/8 20p 
2N706 Bp 2N914 14p 
2N918 16p 
2N1131 Up 2N1132 13p 2N1304 23p 
2N1306 23p 
2N1308 30p 

2N1613 zip 2N2217 1«P 2N2222A 15p 2 N 2369 14p 2N2484 IBp 2 N2646 40p 2N2904 17p 2N 2906/7 17p 2N 2926G 10p 2N3053 25p 2N3055 44p 
2N3702 to 2N3711 . . 
2N3773 ISOp 2N3819 zip 2 N 3820 35p 2N3823 52p 2N 3866 40p 2N3903 m 2N4037 35p 2N4058 to 2N4061 ■BP 2N5458 40p 2 N 5459 35p 2N6027 IBp 3N128 20p (star buy) 

BULK OFFER postage El 
HEAT SINK 10 (or £3 7 WAY OIL SWITCH 20 for 510p SLIDE SWITCH 1A/260V 10 tor 40p 3A/50V 10 for 80p 20 for130p ROTARY SW 10 for 160p CERMET 10 for 140p POTS with 2A/250V DP switch Lin: 47K Log: 5K.47K. TOOK. 220K 10 tor130p 

OIL SKTS 40 pin 10for200p 
THYRISTDR 8 A/400V 10 for 330p 60 MIXED POLYESTER 200p 86 MIXED ELECTROLYTIC 300p 

ZENER DIODE: 5V6,9V 1,12V 20 for &6p 1N4005 40 for 120p FND6O0 10 for 480p 20 for 850p 
REGULATORS 78M12, 79M12 20 for 320p 

BRIDGE 1A/600V 10 for17Qp SEMt's LM308N 10 for 250p TBA641B 10 for £11 LM318H 10 for £6 
IC« 4007A 20 for180p 4011B 20 for 2&0p 4069A 20 for Z20p 7420 20for160p 7473 20 for 250p 74121 20for3«)p 74163 20 for £7 A0149 10 for 350p 

MAIL ORDER ONLY 

DELI 4 TECH & CO. 
62 NAYLOR ROAD. LONDON. N20 OHN 

T : 01:445 8224 
Prices include VAT, Add 50p PftP 

Minimum ACCtSS < Bulk offer Any one it gpf 81'if"?. Postitge <ir 

Tftc (finest SZtnpfifiers deserve tfe (finest (Rits 

Ttic Lilcctronics Today System A, designed 

by Stan C urtis comprises two monophonic 
C lass A Power Amplifiers and a modular 
pro-amplifier of such superlative 

performance that they stand comparison 

with commercial products in any price 

range. 

* 

DRAMATIC PRICE 

REDUCTION! 

Increased production has enabled us to 

slash the price of the complete system 

(two power amps; pre-amp & power- 

unit) by 30% to £386 incl VAT & 

carriage. 

YES a 309/o Price Reduction! 

But no reduction in performance. 

Details and price list from: 

(farait/iwaite kits 

215, High Street, Offord Cluny, 

Huntingdon, Cambs. (0480) 811659 
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PROJECT 

INSULATION TESTER 
Some time ago we published a design for a very low resistance meter. 
Now we've built the DVMeg, for resistances up the other end of the 
scale. Design and development by Phil Walker. 

The ohms range on most 
multimeters is fine for most 
electronics work but if you start 

dealing with hundreds rather than tens 
of volts then there is the possibility that 
damp, contaminated, or merely 
inadequate insulation could cause 
equipment failure or personal danger. 
In these circumstances the 1V5 or 
sometimes 15 V used by most 
multimeters is not sufficient to show up 
the dangers. To avoid the false sense of 
security which may be given by low 
voltage tests, a voltage somewhat 
higher than the normal working voltage 
of the circuit under test must be used. 
In the case of mains wiring this is often 
500 V and this is about the level 
generated by our project. D is the 
Roman numeral for 500 and the 
instrument measures in the megohm 
range - hence the name, DVMeg. 

HOW IT WORKS 
When the device is turned on, Q2 will start to 
conduct due to current flowing via Lia and R1 

into its base. This causes the supply voltage to 
appear across Lib, which by transformer 
action increases the voltage (and current) 
available in Q2's base circuit. This ensures that 
Q2 will be held on during this part of the cycle. 

As 1.1 is an inductance and the voltage 
across it is by now fairly constant, the current 
flowing through it will rise linearly. However, 
the current also flows through R3, causing a 
voltage to appear across it which is propor- 
tional to the instantaneous value of this cur- 
rent. When the voltage across R3 becomes 
large enough, Q1 is turned on and robs Q2 of 
its base current. Q2 promptly turns off and its 
collector voltage rises sharply. This rise is 
coupled back to Q1 base via C2 to keep Q1 on 
during this period. At the same time, the 
voltage across L1c will be in a direction such 
that D3 conducts and charges C3. A short time 
later Q1 will turn off as it has no base drive 
once C2 is charged, and Q2 will turn on to start 
another cycle. D2 provides a discharge path 
for C2 at the start of a cycle as Q2 turns on. 

If when C3 is being charged its voltage 
exceeds about 500 V, the voltage across Lia 
will be greater than the supply (due to 
transformer action with L1 c) and D1 will con- 
duct, diverting the excess energy back into Cl 
and the battery. The 500 Von C3 is applied via 
R5 to the circuit under test. The resulting cur- 
rent then passes through D5 in parallel with 
M1 and PRi. D4 provides protection if the 
probes are accidently connected to a live cir- 
cuit, while D5 protects the meter from excess 
current and also modifies its response. 

R4 in the high voltage section ensures 
that the output voltage dissipates quickly 
when the instrument is turned off. 

The Instrument 
The project is designed to use a 

standard PP6 9 V battery and contains 
a low power DC -DC converter to 
produce an output of about 500 V. This 
output is limited so that it does not rise 
too much even when off-load. The 
output current is also limited; about 
500 uA maximum, even when short- 
circuited. Even so IT BITES! - so be 
careful! 

In use the test leads are connected 
to the circuit under test and when the 

8V -y 
+ 

C1 
220u 

5 

D1 

NOTE 
01 IS BC182L 
02 IS BD139 OR TIP31 
D1 IS 1N4002 
D2,49 ARE 1N4148 
D3 IS 1N4007 

R1 

button is pressed, the circuit generates 
a high DC voltage which is applied to 
the test leads via a 1M0 resistor. The 
resulting current through the insulation 
is monitored by the meter and 
displayed as a resistance. When the 
button is released, the internal 
capacitor and the circuit under test are 
discharged fairly rapidly to avoid the 
risk of shock. 

Construction 
The coil is constructed using a 

7 D3 

,tz 
O Lie o 2 

R4 
10M C3 

tOn 

PR1 
10k M1 

100uA 

} TO, 
TESL 
LEADS 

O 

e 
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Fig. 1 Circuit diagram Of the DVMeg insulation tester. 
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PROJECT 

INSULATION TESTER 

Some time ago we published a design for a very low resistance meter. 

Now we've built the DVMeg, for resistances up the other end of the 

scale. Design and development by Phil Walker. 

The ohms range on most 
multimeters is fine for most 
electronics work but if you start 

dealing with hundreds rather than tens 
of volts then there is the possibility that 
damp, contaminated, or merely 
inadequate insulation could cause 
equipment failure or personal danger. 
In these circumstances the 1V5 or 
sometimes 15V used by most 
multimeters is not sufficient to show up 
the dangers. To avoid the false sense of 
security which may be given by low 
voltage tests, a voltage somewhat 
higher than the normal working voltage 
of the circuit under test must be used. 
In the case of mains wiring this is often 
500 V and this is about the level 
generated by our project. D is the 
Roman numeral for 500 and the 
instrument measures in the megohm 
range — hence the name, DVMeg. 

HOW IT WORKS. 
When the device is turned on, Q2 will start to 
conduct due to current flowing via LI a and R1 
into its base. This causes the supply voltage to 
appear across Lib, which by transformer 
action increases the voltage (and current) 
available in Q^s base circuit. This ensures that 
Q2 will be held on during this part of the cycle. 

As LI is an inductance and the voltage 
across it is by now fairly constant, the current 
flowing through it will rise linearly. However, 
the current also flows through R3, causing a 
voltage to appear across it which is propor- 
tional to the instantaneous value of this cur- 
rent. When the voltage across R3 becomes 
large enough, Q1 is turned on and robs Q2 of 
its base current. Q2 promptly turns off and its 
collector voltage rises sharply. This rise is 
coupled back to Q1 base via C2 to keep Q1 on 
during this period. At the same time, the 
voltage across Lie will be in a direction such 
that D3 conducts and charges C3. A short time 
later Q1 will turn off as it has no base drive 
once C2 is charged, and Q2 will turn on to start 
another cycle. D2 provides a discharge path 
for C2 at the start of a cycle as Q2 turns on. 

If when C3 is being charged its voltage 
exceeds about 500 V, the voltage across LI a 
will be greater than the supply (due to 
transformer action with Lie) and D1 will con- 
duct, diverting the excess energy back into C1 
and the battery. The 500 V on C3 is applied via 
R5 to the circuit under test. The resulting cur- 
rent then passes through D5 in parallel with 
Ml and PR1. D4 provides protection if the 
probes are accidently connected to a live cir- 
cuit, while D5 protects the meter from excess 
current and also modifies its response. 

R4 in the high voltage section ensures 
that the output voltage dissipates quickly 
when the instrument is turned off. 
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The Instrument 
The project is designed to use a 

standard PP6 9 V battery and contains 
a low power DC-DC converter to 
produce an output of about 500 V. This 
output is limited so that it does not rise 
too much even when off-load. The 
output current is also limited; about 
500 uA maximum, even when short- 
circuited. Even so IT BITES! — so be 
careful! 

In use the test leads are connected 
to the circuit under test and when the 

button is pressed, the circuit generates 
a high DC voltage which is applied to 
the test leads via a 1M0 resistor. The 
resulting current through the insulation 
is monitored by the meter and 
displayed as a resistance. When the 
button is released, the internal 
capacitor and the circuit under test are 
discharged fairly rapidly to avoid the 
risk of shock. 

Construction 
The coil is constructed using a 

►t 0+ PB1 NOTE: Q1 IS BC182L Q2 IS BD139 0R TIP31 D1 IS 1N4002 D2(4,5 ARE 1N4148 
D3 IS 1N4007    

l MO 
TEST Lib Lie Lla 10M LEADS 

10n 
W J-C2 

5 
150p —A/W 220u 

1k5 
Ml TOOuA 

Fig. 1 Circuit diagram of the DVMeg insulation tester. 
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PROJECT : DVMeg 

Neosid potcore. Wind 220 turns of 40 
SWG enamelled copper wire on to the 
former in four layers; start at pin 2 and 
finish at pin 7. Each layer should be 
about 55 turns and as this is less than 
the width of the former, the space each 
side should be filled with a single layer 
of insulating tape 2-3 mm wide. A layer 
of tape the width of the former should 
be laid on top of each winding. Next 
wind on 22 turns of 32 SWG enamelled 
copper wire starting at pin 3 and 
finishing on pin 4. Insulate this as 
before and then wind another four 

turns of the same wire starting at pin 5 

and finishing at pin 6. 
Construction of the circuit board 

should pose no problems so long as 
component polarities are observed. The 
wires to the test probes should be 
flexible and well insulated. 

The two types of transistor 
specified for Q2 have different 
connections, so the TIP31 must be 
mounted 'upside-down' if used (see 
diagram). 

Installation into the box is also 
fairly simple. The meter is fitted at one 

Fig. 2 Component overlay and component pinouts for the DVMeg. 
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METER - 

01 

TO TEST 
LEADS 

METER+ 

1 2 

BC182L 

8 7 

FORMER FROM PIN SIDE 

end of the box lid and the push-button 
just below it, but a little to one side to 
allow the battery to fit inside the case. 
The circuit board is stuck or bolted to 
the inside of the case lid and the 
battery leads connected via the switch. 
The meter leads are also connected, 
after which the battery may be 
connected and fixed into place with 
sticky pads or wedged with foam. 

PS 
It also tests neons! 

PARTS LIST 
Resistors PAW 5% except where stated) 
R1,2 1k5 
R3 2R2 
R4 10M 1/2W 
R5 -IMO /2W 

Potentiometer 
PR1 10k miniature horizontal preset 

Capacitors 
Cl 220u 16 V axial electrolytic 
C2 150p 160 V ceramic 
C3 10n 1000 V mixed dielectric 

Semiconductors 
Q1 BC182L 
Q2 
D1 
D2,4,5 
D3 

BD139 or TIP31 
1N4002 
1N4148 
1N4007 

Miscellaneous 
L1 RM10 pot -core, former, clips 

(A, about 400) 
PB1 push -to -make non -latching 
M1 100 uA meter 
PCB (see Buylines); case (West Hyde ref. 
BOC440); grommet flexible wire; test prods; 
PP6 battery and connectors. 

MEGOHM 

5025 76 
12 7 5 3 1.5 

1 I 
m 

MQ 

Fig. 3 A suitable meter scale. 

BUYLINES 
The pot core used to wind the inductor for this 
project is available from Neosid Small Orders, 
PO Box 86, Welwyn Garden City, Herts AL7 
lAS; quote ref. 29-835-41 when ordering. West 
Hyde supply the case we used; for people who 
want to use substitutes the size is 150 x 80 x 
55 mm. The PCB can be obtained using the 
order form on page 45. 
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PROIECT: DVMeg 

Neosid potcore. Wind 220 turns of 40 
SWG enamelled copper wire on to the 
former in four layers; start at pin 2 and 
finish at pin 7. Each layer should be 
about 55 turns and as this is less than 
the width of the former, the space each 
side should be filled with a single layer 
of insulating tape 2-3 mm wide. A layer 
of tape the width of the former should 
be laid on top of each winding. Next 
wind on 22 turns of 32 SWG enamelled 
copper wire starting at pin 3 and 
finishing on pin 4. Insulate this as 
before and then wind another four 

turns of the same wire starting at pin 5 
and finishing at pin 6. 

Construction of the circuit board 
should pose no problems so long as 
component polarities are observed. The 
wires to the test probes should be 
flexible and well insulated. 

The two types of transistor 
specified for Q2 have different 
connections, so the TIP31 must be 
mounted 'upside-down' if used (see 
diagram). 

Installation into the box is also 
fairly simple. The meter is fitted at one 

end of the box lid and the push-button 
just below it, but a little to one side to 
allow the battery to fit inside the case. 
The circuit board is stuck or bolted to 
the inside of the case lid and the 
battery leads connected via the switch. 
The meter leads are also connected, 
after which the battery may be 
connected and fixed into place with 
sticky pads or wedged with foam. 

IPS 
It also tests neons! 

Fig. 2 Component overlay and component pinouts for the DVMeg. 
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.PARTS LIST. 
Resistors (Vt\N 5% except where stated) 
R1,2 1k5 
R3 2R2 
R4 10M VjW 
R5 IMOVjW 

Potentiometer 
PR1 10k miniature horizontal preset 

Capacitors 
C1 220u 16 V axial electrolytic 
C2 150p 160 V ceramic 
C3 lOn 1000 V mixed dielectric 

Semiconductors 
Q1 BC182L 
Q2 BD139 or TIP31 
D1 1N4002 
D2,4,5 1N4148 
D3 1N4007 

Miscellaneous 
LI RM10 pot-core, former, clips 

(A, about 400) 
PB1 push-to-make non-latching 
Ml 100 uA meter 
PCB (see Buylines); case (West Hyde ref. 
BOC440); grommet; flexible wire; test prods; 
PP6 battery and connectors. 

MEGOHM 
25 16 12 7 53 15 

J 1 L 

Fig. 3 A suitable meter scale. 

.BUYLINES. 
The pot core used to wind the inductor for this 
project is available from Neosid Small Orders, 
PO Box 86, Welwyn Garden City, Herts AL7 
IAS; quote ref. 29-835-41 when ordering. West 
Hyde supply the case we used; for people who 
want to use substitutes the size is 150 x 80 x 
55 mm. The PCB can be obtained using the 
order form on page 45. 
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D.I.L MINIATURE 
ON -OFT 

S 
Gold-plated contacts. 
Sealed base. Ideal for pro- 
gramming. 6 -positron al 
lase t h a n h a It 
manufacturer's price 

ONLY 
76p 

Will fit into 14 -pin dil 
socket Ten at 65p ea.; per 
10055, ea. 

HONEYWELL PROXIMITY 
DETECTOR integral 
amplifier. Av. D C.,£3.50 ea 
PHOTO CONDUCTIVE 
CELL, £1.25. Nigh -power 
C d s cell, 600 M W, for 
control circuits 
Resistance 800 ohm to 4K. 
Max. volts 240. Size 11/2 x 
14in 

RIBBON MICROPHONE 
with pre -amp. on chassis. 
CIA 

MOLLARD MODULES 
LP1171 LPI175 
',Stop AM,FM 
'om end Pair 05.151 

Complete with Data 
P L11% LP1157 

vancap Mettd er 

ALong iunen 
£5.00 £2.50 

U L T R A S 0 N I C 

TRANSDUCERS 40KC/S. 
Complete on t Lilt 
Screened cable, f1.75 
each; pans £2.%. 
ULTRA SONIC 
uTnit 

requiComplres unit luncased regmres 
15VI, 03.25. 
FOSTER DYNAMIC 
MICROPHONES. 200 ohm 
impedance. Moving roil 
Complete on chassis. £1,75 
pair. 

CRYSTALS COLOUR TV 

QUALITY FANS 
I 'Whisper Mader by Raton 

power consumption 

(less than 10 watts) 

Silent running 115v (two 
in series for 23M5gllgHZ) 

Size 415 x 4% x 1% 

Only £6.50 inc. VAT 

BRAND NEW 
50%less than 

manufacturers price 

U.X.f. MOGUTATORa 
late, ea, adjustable, 

In, 

cram 
sus - limn 

Odr in.50 

inn.o..e 

M380 Amplifier 85p 
Hi -Slew Op Amp.a.Low 

LM323K 5v. 3 -amp, regM 
_ _03.80 

LM3ION Volt, Follower 
Amp.... , __£1.20 

LM311H High Pert. Volt, 
Comparator .. 11,00 

LM384N. 5 -watt Amu E120 
ILM393N, Duel Corn. 2732 50P 

1905 Reg 75p' 

WM 
CHIPS 
2102 450 Ws ._.01.00 
2114 300 n,'s _ E1.75 
4116 Z00 Ms ____._ E1.50 

450 n/s _.__._.07.50 

MINIATURE EDGE 

mau,m meter 
each anaenatedNI 

SUN alp 
F.S.D. Immrtrwmp 

Sue ls.la. nNxs 
Only £1.85 

MONSANTO 

Half -inch 
+ 1 Display 

High Intensity 
El each 

set oí4£3.50 

SSTEREO TARS, 
CASSETTEDTAAPE 

uality 
replacement for most 
recorders with mounting 
plate. Record/Replay £2.80 

MARRIOTT TAPE HEADS 
Quarter track. 

Type 
XRPS18 Record/Replay 
leachl _..... _.. 12,00 
XRP336 Record/Replay 
leach).... p.00 
XESII Erase (each/ __01.00 

HEWLETT-PACKARD KARD 

5062-7650 
HIGH 

EFFICIENCY 
AND vERY BRIGHT 

Only 07.00 each 
% 

Set of 6 for E5 

Halt -inch red common ca- 
Rhode will replace D1.707, 

14 -pin Dil. 

EX -MOTOROLA 

5+5 -WATT CAR 
STEREO 

AMPLIFIERS 
Complete and tested units. 
Medium and Long Wave. 
Supplied as hero built units 
15 x 2 x 2in.l with circuit 
and data. Only E5 pair. 
Includes pre -amp. 

Common anode 
14 Mn Dil Package 

1111108E RECTIFIER 
800 PIV 35 amps 

114x114x14in, Ó.5O 

RELAY (General-purpose 
Type). 414-6v. single -pole 
changeover 200 ohms 
(open type), 1 I 1 

inch, bP. 
MINIATURE MP,C, 
POTENTIOMETERS. Model 
M2. High -quality, 5% 

. tolerance, 2 -watt, with tin. 
spindles. All values. 47 

ohms -47k only 60p tech 
per 10; Sep each per 1W; 
Opp each. 

RECHARGEABLE 
BATTERIES 

VARTA 3.6 volts DEAC, 
AI AH 225. _ .01.50 

DRYFIT 6-volt, 45 amp 
UM 

STAL FILTER 10.7mds, 
12.558 separation, 
IWKCIAxl inch fl.00 
100KC/S + I meg. 3 -pin's 
,___,,,,,.,_ í2.p0 

"CHERRY" ADD-ON 
LIST PRICE xá Ci ( (, . 4k £22 00 `4' ti4S' 

OUR m`r 
; PRICE 

ONLY 

, INC, VAT 
- 

KEYPAD 
A compact I2 -button 

keypad suitable for use 
with Cherry Keyboard 
to extend its functions 
plus four extra keys. 

Supplied 
with daaobrand 

new 
data. 

A 3 y 4 non -encoded 
single 9 e mode keyboard 

.. . 

QUANTITY DISCOUNTS 
per 100. All items BRAND 
DELIVERY from stock 

iffferefil i 

on ALL items (unless stated), 15% per 10, 20% per 50, 25 
NEW (unless otherwise stated). - Add Post 35p per order. EXPORT TELEX 262284 enquiries Transonics 

invited. Mono 1400 

01-7231008/9 
404 EDGWARE ROAD, LONDON W2 1 ED 

QUALITY DOES NOT HAVE 
TO COST VERY MUCH! 

AUDAX HI-FI - SPECIAL PURCHASES 
8020825414C8" Bass mid range Bextrene cone. 40/60 watt systems. £9.95 
11024S452C 10' high performance bass. Foarn suspension. 
60/80 watt systems. £12.95 
H013825H4C 5,/, bass mid range Bextrene cone. 40/60 watt systems. 
Heavy magnet. £6.95 
8013B25J Smaller magnet version. £5.95 
HIF20JSMC 8" bass mid range Roam surround.. square_. silver front. 
30/50 watt system £8.95 
11IF20ESM 8" bass mid range. For 30/50 watt systems roll surround, 
treated cone. 4 ohm £6.958 ohm £7.95 
HIF87BSMQ 4" closed back mid range for 30/50 watt systems £5.50 
H0100025101 V' dome tweeter 4" frame for 60/80 watt systems 6.95 

All models for 8 ohms unless stated. (UK Post etc. Speakers 70p. tweeters and mid range 50p). 

TV SOUND FROM YOUR HI-FI (Mk III) 
High quality TV sound converter, plugs into aerial 
socket of your FM tuner 9 volt battery operated 
(battery not supplied). Nothing to look at .. but just 
listen! Covers all U K UHF Channels. 

"Fitted slow-motion drive (Mk III) £11 .50 
Four button push-button version £14.50 c/p 65p. (UK Post etc. 65p) 

On Demonstration for callers to 301 Edgware Road. 

PIEZO TWEETERS 
2 en 

4C) 

dean sound. Very low distortion Reenters. No crossover required. 
Suitable up ta t% wens - more in series Two or 
1 Mid -range ham for dicolpa/Oroups o.% 015.50 
2 Tweeter ham for hiVldisco/pa 6.% 011.40 
3 Popular IS -fi and deco E4.% 13.70 
4 Rat type N-6 E3.95 í7.60 
5 Round version of No 3 E4.% EOM 
fi Boxed free standing hi.li p0[o Ee.95 £17.50 
UK Pon Free On Demonstration ta abets 

ORDER BY POST OR PHONE OR CALL IN 
Cubegate Limited 

w.f...., AUDIO ELECTRONICS 
fcetzl 301 Edgware Rd. London W2 1 BN 

Tel: 01-724 3564 
l ' Also at Henrys Radio 404 Edgeware Rd. W2 

ALL PRICES 
INCLUDE VAT 

A moving coil 
cartridge that 
breaks the 
price barrier! 

the new MC88E from 

CORAL 
The new MC88E represents a breakthrough in high 
output moving coil cartridges. No step-up device 
or amp is required and it is available at a sensation- 
al price of only £29.95. yet generating high magnet - 
The high output voltage of is flux density; compliance- 
2.5mV does away with the of 17 cu's. The result is a 

need for a head amplifier or cartridge with flat frequency 
step-up transformer, which response over the super wide 
add to the expense of using rangé of 20Hz - 40KHz, 
most previous moving coil removing the distortion 
cartridges. caused by certain frequencies, 
We can t emphasise enough, which can be found in many 

- 

just how advanced the tech- conventional cartridges. 
nology that has produced Coral's considerable exper- 
this breakthrough is - a ience in moving coil cart - 
miniaturised and specially ridges has enableccthem to 
shaped armature; unique offer the ultimate in quality 
coil winding technique; a and performance at this 
magnet that is so compact, incredibly low price. 

We welcome callers to our South London Showroom 
for demonstrations. 

Enqiries and information phone: 01-6908511, Ex. 32. 
All products are only available direct or from selected 

authorised deálers throughout the U.K. 

VIDEOTDNF 98 CROFTON PARK ROAD 
LONDON SE4. 
Send for our free brochure and 
details of outlets in the U.K. 

IPost to: Videotone, Crofton Park Road, London SE4. ' NAME 

MIR Inn MR NM NMI MN MIR RINI 
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t 
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D.I.L MINUTURE OHWJFF SWITCHES Gold-plated contacts. Sealed base ideal lor pro- gramming. 6-posilion at less than half manufacturer's price 
ONLY 
np 

Will fit into 14-pin dil socket. Ten at6Sp ea ; per lOQKpaa. 

Sire 3 » ?ti ■ 1 m: (Wr £3.50 

Sire 1» > IK > OmvCI-K 
MONSANTO 

Half-inch + 1 Display High Intensity £1 each set of 4 £3.50 Common anode 14 Pin DH Package 
§ 

■MMf Kechreii 900 PIV 35 amps I'/OxlVoxViin {3.50 
RELAY (Generel-purpose Typel. 4V?-6v. smgle-pole changeover 200 ohms I open type). 1x1x1 inch.SOp. 
MINIATURE MP.C POTENTIOMETERS Model M2. High-quahly. 5% tolerance. 2-WBit, with tin spindles. All values, 47 ohms-47k only 60p tich per 10; SOp each per 100; 40p each 

HONEYWELL PROXIMITY DETECTOR integral amplifier, 8v. D C, £3.50 ee PHOTO CONDUCTIVE CELL. £135. High-power Cds cell. BOOMW, for control circuits flesislance 800 ohm to 4K Ms*, volts 240. Siie x 
RIBBON MICROPHONE with pre-amp on chassis. £1.75 

LM380 Amplifier 85p LM318N Hi-siew Op Amp. £1 50 IM323K. 5v. 3-amp. reg £380 LM310N Volt. Follower Amp . £130 LM311H High Pert. Volt. Comparator £1.00 LM384N. 5-watt Amo £130 ILM393N, Dual Com . .. 60p 
f905 Reg TSp1 

STEREO CASSETTE TAPE HEADS. Quality replacement (or most recorders with mounting plate Record/Replay £2.80 
MARRIOTT TAPE HEADS Quarter track. Type XRPS10 Record/Replay leachl £2.00 XRPS36 Record/Replay (each) £3.00 
XESH Erase leachl .11.00 

RECHARGEABLE BATTERIES 
VARTA 3.6 volts DEAC, MfAH 225 £1.50 ORYFIT 6-volt. 4,5 amp £7 50 
XTAL -ILTEH lO.lmds. 12.508 sepaiation, I'/JxlUxl inch £7.00 100KC/S + 1 meg. 3-pin   £2.00 

MULURO MODULES LP1171 LP1175 'F. Strip AM. fM •■onI end Pair £5.75 i 
Complete with Data LP1186 LP1157 vancap Med & & Long Tuned £5.00 £2.50 

CRYSTALS COLOUR TV 

QUALITY FANS 
"Whisper Model" by Roton 

i Low power consumption 
(less than 10 watts) 

Silent running 115v (two 
m series for 230v 5C/B0HZ) 

Size 4% « 4^ - 
Onfy £6.50 inc. VAT 

BRAND NEW 
50% less than 

manufacturers price 
HEWLETT-PACKARD DISPLAYS 

5082-7650 HIGH EFFICIENCY AND VERY BRIGHT Only £1 00 each 
Set o(6 tor £5 Half-inch red common ca thode will replace DL707, 14-pin Oil. 

i 

ULTRA SONIC TRANSDUCERS 40KC/S Complete on 1 Sin. Screened cable. £175 each; pairs £2 95. ULTRA SONIC TRANSMITTER Complete unit (uncased requires 1 5V1. £335, FOSTER DYNAMIC MICROPHONES 200 ohm impedance Moving coil. Complete on chassis £1.75 pair. 

CHIPS 2102 450 n/s . 2114 300 n^s . 4116 200 n/s . 2732 450 n/s 

£100 11.75 11.50 £7.50 

EX MOTOROLA 
5+5-WATT CAR 

STEREO 
AMPLIFIERS 

Complete and tested units. Medium and long Wave Supplied as two built units (5 x 2 x 2in.l wilh circuit and data. Only £5 pair. Includes pra-amp 
"ChERRY" ADD ON KEYPAD 

A compact 12-botton keypad suitable lor use with Cherry Keyboard to extend its functions plus four extra keys 
Supplied brand new with data 
A 3 x 4 non-encoded single mode keyboard 

QUANTITY DISCOUNTS on ALL items (unless stated), 15% per 10, 20% per 50, 25% 
per 100. All items BRAND A/eWfunless otherwise stated). 
DELIVERY from stock — Add Post 35p per order. EXPORT 

Hehku's 

enquiries 
invited. 

TELEX 262284 
Transonics 
Mono 1400 

I 01-723 1008/9 
404 EDGWARE ROAD, LONDON W2 1 ED 

QUALITY DOES NOT HAVE 

TO COST VERY MUCH! 

* 

AUf IX Hl-l1 - SPECIAI 1RCHASES 

% 

HD20B25H4C8" Bass mid range Bextrene cone. 40/60 watt systems £9 95 HD24S452C 10" high pettormance bass. Foam suspension 
60/80 watt systems £12,95 HD13BZ5H4C 5'A bass mid range Bextrene cone 40/60 watt systems 
Heavy magnet. £6 95 
HD13BZ5J Smaller magnet version £5.95 
HIF20JSMC 8" bass mid range foam surround.1 square" silver front 
30/50 wait system £8 95 HIFZOESM S" bass mid range. For 30/50 watt systems roll surround, 
treated cone. 4 ohm £6 95 8 ohm £7.95 
HIF87BSM0 A" closed back mid range for 30/50 watt systems £5.50 H0100025HR 1" dome tweeter 4" frame for 60/80 watt systems £5.95 

All models for 6 ohms unless stated. (UK Post etc Speakers 70p. tweeters and mid range 50p) 

TV SOUND FROM YOUR HI-FI (Mk III) 
High quality TV sound converter, plugs into aerial 
socket of your FM tuner 9 volt battery operated 
(battery not supplied). Nothing to look at... but just 
listen! Covers all U K UHF Channels. 

'Fitted slow-motion drive (Mk lll| £1150 
Four button push-button version £1450 c/p65p. (UK Post etc. 65p) 
 On Demonstration for callers to 301 Edgware Road 

PIEZO TWEETERS 

4© 

ORDER BY POST (OR PHONE) OR CALL IN 

vtsa 

Own sou id Very low distortion tweeters. No crossover required SifUbta up to 100 wans - more in swies Two For 1 Mid-ranfle horn lor disaiipe/0roups n.95 £15.50 2 Tweetir horn for hrtiidisco/pa t5.95 £11.40 3 Poputor hill and dtsco £4.95 £8.70 4 Flit type hi-fi £3.95 n.BO 5 Round venton of No 3 £4.95 £8.70 6 Boied Iree stBoding hi-fi piezo £8,96 £17.50 UK Port Free On Demomtrtriw ro caters 
Al" PfllCES 
INCLUDE VAT Cubegate Limited 

AUDIO ELECTRONICS B < 
"" " ware Rd. London W21BN 
Tel: 01324 3564 
Also at Henrys Radio 404 Edgeware Rd. W2 

the new MC88E from 

The new MC88E represents a breakthrough in high 
output moving coil cartridges. No step-up device 
or amp is required and it is available at a sensation- 
al price of only £29.95. yet generating high magnet- 
The high output voltage of 
2.5mV does away with the 
need for a head amplifier or 
step-up transformer, which 
add to the expense of using 
most previous moving coil 
cartridges. 

ic flux density; compliance^ 
of 17 cu's. The result is a 
cartridge with flat frequency 
response over the super wide 
range of 20Hz - 40KHz, 
removing the distortion 
caused by certain frequencies 

We can t emphasise enough, which can be found in many 
just how advanced the tech- conventional cartridges. 
nology that has produced 
this breakthrough is — a 
miniaturised and specially 
shaped armature; unique 
coil winding technique; a 
magnet that is so compact, 

Coral's considerable exper- 
ience in moving coil cart- 
ridges has enablec^them to 
offer the ultimate in quality 
and performance at this 
incredibly low price. 

• We welcome callers to our South London Showroom 
for demonstrations. 

• Enqiries and information phone: 01-690 8511, Ex 32. 
• All products are only available direct or from selected 

authorised dealers throughout the U.K. 

"VIDEraTOIMFr 98 CROFTON PARK ROAD 
LONDON SE4. 
Send for our free brochure and 
details of outlets in the U.K. 

fpost to; Videotone, Crofton Park Road, London SE4. ET^jj 
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FEATURE 

PRIZE CROSSWORD 
FIRST PRIZE £50: SECOND £10: THIRD £5 
Time once again for our every -alternate -month stretching of your 
brains - the ETI Prize Crossword. Many of you obviously found 
Crossword No. 2 more difficult than the first one, since few 
readers were able to complete it correctly; but of those that did, 
the following three were picked out as our prizewinners: 
FIRST PRIZE: H.R.W. Thurlow, Gravesend 
SECOND PRIZE: A.M. Tucker, Dorchester 
THIRD PRIZE: Nicholas Brasier, Frimley Green 
Congratulations to them, and good luck to everyone who enters 
for Crossword No. 3; hopefully we've made it less obscure! 

ACROSS 

1. Switching device from RX to TX. (8) 

4. Rotating member in the motor. (8) 
9. 'Son of Crystal'. (7) 

11. Roman numeral shapes up for a trip. (7) 

13. Short magazine has centre spread between 
I and E to get picture. (5) 

14. The initial effect on transistor by farmer's 
land. (3) 

15. The right place for electronic discharge. (3) 

16. Backwards or forwards it indicates the 
same. (5) 

17. Something more than an ordinary BC182. 

(1,4) 
19. Signal selector. (5) 

20. West, central in twisted rope. (5) 

21. Fix the result - Good Buddy! (3) 

22. Timely happening. (5) 

27. Re -organise magnetic formation. (5) 

28. Airborne beacon electronic test set - may 
help initially. (5) 

29. Unit of luminous flux. (5) 

30. Broken cart - ideal vision. (3) 

32. Perhaps an about turn would change a 

short sagging economy ready for inflation. 
(3) 

33. A symbol no good ohm should be without! 
(5) 

34. Reagan changes tune about radioactive 
weapon. (7) 

36. Used by Ken Dodd to trigger laughter? (7) 
38. Port side, one of a disc jockey's pair. (4,4) 
39. Rest period for computers. (4,4) 

DOWN 

1. 10-1 your ears may ring at these excessive 
levels. (8) 

2. Precisely the right approach for golfers 
when using radar. (3) 

3. Go east, go north, then round and round. 

5. Found in radio cabin and Laker Airlines! (8) 

6. The French are crazy about celestial 
visitors. (3) 

7. Computer's credit card - not this side of 
the channel. (8) 

8. Twice as good as stereo. (4) 

10. Fortune finder? (5,8) 
12. Backward thinking? (8,5) 
18. Vertical reference. (1,4) 
23. Trim Lane roundabout for meeting point. 

(8) 
24. Hurt coin produces second wave attack. (8) 

25. Floating input may be lonely. (8) 

; 26. Mixed hen cargo - great top -up! (2,6) 
31. Highest point of AC cycle. (4) 

35. TV or not TV, that is the answer. (3) 

37. Large Scale Integration. (3) 
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BLOCK LETTERS PLEASE 

ETI PRIZE CROSSWORD NO. 3 

MAY 1982 ISSUE 
CLOSING DATE: 5th MAY 
The coupon provided in the magazine must be used. 
Photocopies are NOT acceptable. 
Employees of ASP and their relatives are not eligible for 
entry. 
The judges' decision is to be considered final and no 
correspondence will be entered into concerning the 
competition. 

J 
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fEATURE 

E CROSSWORD 

FIRST PRIZE £50: SECOND £10: THIRD £5 

Time once again for our every-alternate-month stretching of your 
brains — the ETI Prize Crossword. Many of you obviously found 
Crossword No. 2 more difficult than the first one, since few 
readers were able to complete it correctly; but of those that did, 
the following three were picked out as our prizewinners: 
FIRST PRIZE: H.R.W. Thurlow, Gravesend 
SECOND PRIZE: A.M. Tucker, Dorchester 
THIRD PRIZE: Nicholas Brasier, Frimley Green 
Congratulations to them, and good luck to everyone who enters 
for Crossword No. 3; hopefully we've made it less obscure! 

ACROSS 

1. Switching device from RX to TX. (8) 
4. Rotating member in the motor. (8) 
9, 'Son of Crystal'. (7) I  

11. Roman numeral shapes up for a trip. (7) 
13. Short magazine has centre spread between 

I and E to get picture. (5) 
14. The initial effect on transistor by farmer's 

land. (3) 
15. The right place for electronic discharge. (3) 
16. Backwards or forwards it indicates the 

same. (5) 
17. Something more than an ordinary BC182. 

(1,4) 
19. Signal selector. (5) 
20. West, central in twisted rope. (5) 
21. Fix the result — Good Buddy! (3) 
22. Timely happening. (5) 
27. Re-organise magnetic formation. (5) 
28. Airborne beacon electronic test set — may 

help initially. (5) 
' 29. Unit of luminous flux. (5) 

30. Broken cart — ideal vision. (3) 
' 32. Perhaps an about turn would change a 

short sagging economy ready for inflation. 
t3' ■ 33. A symbol no good ohm should be without! 
(5) 

34. Reagan changes tune about radioactive 
weapon. (7) 

36. Used by Ken Dodd to trigger laughter? (7) 
. 38. Port side, one of a disc jockey's pair. (4,4) 

39. Rest period for computers. (4,4) 

DOWN 

1. 10-1 your ears may ring at these excessive 
levels. (8) 

2. Precisely the right approach for golfers 
when using radar. (3) 

3. Co east, go north, then round and round. 
(8) | 

5. Found in radio cabin and Laker Airlines! (8) I 
6. The French are crazy about celestial | 

visitors. (3) | 
7. Computer's credit card — not this side of . 

the channel. (8) MA\/tc 
8. Twice as good as stereo. (4) [ NAML 

10. Fortune finder? (5,8) 
12. Backward thinking? (8,5) ! ADDRESS 
18. Vertical reference. (1,4) I 
23. Trim Lane roundabout for meeting po:nt. j 

(8) 
24. Hurt coin produces second wave attack. (8) ' 
25. Floating input may be lonely. (8) 
26. Mixed hen cargo — great top-up! (2,6) [ 
31. Highest point of AC cycle. (4) ,, 
35. TV or not TV, that is the answer. (3) 

' 37. Large Scale Integration. (3) 
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No need to waste your time and money searching for components. 
No need for unfinished projects because you are unable to obtain that last component. 
We stock complete sets of parts for ETI projects - leaving you to concentrate 
on the electronics and construction. 

3 WAYS TO BUY: 
FULL KITS - include printed circuit board, all components, hardware, IC 
sockets, case etc. (Not batteries). 
LESS CASE - as above but less the case. 
PCB + PCB MOUNTED COMPONENTS - PCB plus all the parts which 
are mounted on the board - plus leds, potentiometers + off board semi- 
conductors. FULL LESS PCB 

KIT CASE PLUS 

AUTORANGING CAPACITANCE METER 
AUTORANGING CAPACITANCE METER Mar/Apr 82 £71.99 
ACCURATE VOLTAGE MONITOR Apr 82 £13.63 
AUTOMATIC CONTRAST METER Apr 82, less extrusion £26.77 
SOUND EFFECTS 1 BOMB DROP Apr 82 £12.47 
SOUND EFFECTS 2. STEAM TRAIN Apr 82 £11.87 
INFINITE IMP. DET. Mar 82 15.98 9.50 
ROBOT MOTOR CONTROL (DUAL) Mar 82 38.67 33.72 
1 CHING COMPUTER Feb 82, less book £32.83 £24.20 
HIGH QUALITY PHONO AMPLIFIERS Feb 82 
MOVING COIL STAGE 17,98 
MOVING MAGNET STAGE 17.68 
PEST CONTROL Feb 82 6.77 
INFANT GUARD Jan 82 6.39 
PARKING METER TIMER Jan 82 8.99 
GUITAR TUNER Jan 82 28.98 26.27 18.98 
ALCOHOMETER Dec 81 £26.49 (22.99 
COMPONENT TESTER Dec 81 £7.98 £6.17 
BODYWORK CHECKER Dec 81 £6.88 £4.59 
MUSIC PROCESSOR Nov 81 49.98 36.98 31.84 
PHONE BELL SHIFTER Nov 81 19.35 13.61 8.32 
VOICE OVER UNIT Nov 81 27.62 21.22 15.32 
CAR ALARM Nov 81 17.98 14.45 12.80 
ENLARGER TIMER Oct 81 26.59 21.85 9.98 
SOUND BENDER Oct 81 20.76 15.76 11.77 
MICROPOWER PENDULUM Oct 81 - 5.50 
LAB PSU Sept 81 37.98 22.40 
WATCHDOG SECURITY ALARM Aug 81 43.33 35.83 19.98 
RECHARGEABLE BATTERY 19.98 
HEARTBEAT MONITOR Aug 81 26.26 21.65 13.80 

HANDCLAP SYNTHESISER Aug 81 29.98 23.58 18.44 
SMART BATTERY CHARGER July 81 31.98 25.98 9.84 
WAH PHASE June 81. Less pedal - 13.44 9.14 
LED JEWELLERY June 81 Cross - 2.47 

Star - 9.41 - Spiral - 7.20 
ALIEN ATTACK Jan 81 19.76 16.47 12.83 
GUITAR NOTE EXPANDER -ETI April81 16.47 11.25 6.44 
DRUM MACHINE April 81 59.98 46.94 35.38 
MUSICAL BOX April 81 12.54 

ENGINEERS STETHOSCOPE Mar 81 19.19 14.92 11.10 
SOUND PRESSURE LEVEL METER Feb 81 39.98 32.98 
INFRA RED ALARM Feb 81 54.98 46.12 35.38 
MULTI.OPTION SIREN Jan 81 26.91 21.63 15.25 
4 INPUT MIXER Dec 80 19.77 15.71 11.98 
MUSICAL DOORBEL Dec 80 11.61 10.61 9.39 
AUDIO TEST OSCILLATOR Nov 80 18.30 
METRONOME Nov 80 5.98 
SUSTAIN/FUZZ BOX Oct 80 24.99 21.49 18.72 
CASSETTE INTERFACE Oct 80 - 11.57 
ULTRASONIC BURGLAR ALARM Aug 80 26.82 22.98 17.62 
CAPACITANCE METER Aug 80 20.26 16.46 8.21 
CMOS LOGIC TESTER Aug 80 10.97 
CLICK ELIMINATOR April 79 61.55 46.57 
GUITAR EFFECTS UNIT April 79 14.78 10.97 6.41 
COMPLEX SOUND GENERATOR Oct 78 - 21.97 

OM335 I.c £8.98 
LM394CH £2.48 
If you do not have the issue of E:T.I. 
which includes the project you will 
need to order the instruction reprint 

as an extra - 45p each 
Reprints available separately 45p 

each + p&p 40p 
REPRINTS EXTRA 

GUITAR TUNER 
Full kit as described in Jan 
82. Includes case, pcbs 

and meter etc £28.98 
All parts available 

separately 

MAGENTA ELECTRONICS LTD. 
EW12, 135 HUNTER STREET, BURTON -ON -TRENT, STAFFS, DE14 2ST 

0283-65435.9.5 MON-FRI. MAIL ORDER ONLY 

ALL PRICES INCLUDE VAT 
ADD 45p PFtP TO ALL ORDERS 

S.A.E. WITH ALL ENQUIRIES PLEASE 

Irish Republic Et B.F.P.O. Europe de- 
duct 10% from prices shown. Payment 
must be in sterling. 

1 xe J. 
Access and Barclaycard IVisal orders 
accepted by phone or post. 

MARCO TRADING 
Over 10 million registers in stock!! 

%W 5% Carbon Film - 5h million h W 5% Carbon Film - 5 million 
Full range of values. 

''4 W - E3 per 1,000 hW - £3.50 per 1,000 

(Meta) cased 9" PM101 

ROFTON 
DEVELOPMENT PACKS, These famous resistor packs are now available in two sizes: Carbon film 5% resistors, every value individually packed in a clearly labelled bag. 10 of every value in the E24 range between the values stated: j Watt Pack: 10 ohm to 1 Meg (610 resistors) £5.00 per pack * VAT 
r Watt Pack: 10 ohm to 2M2 (650 resistors) £6.00 per pack + VAT 

. 

(MONITOR 
MULTIMETER SPECIAL Russian type,--,--.- U4324 (Advertised 
elsewhere in this magazine for over C15.00 each recently). 

/ F rY , 10 MHZ Bandwidth / , , 

d.c. Voltage: 0.01.2. 3, 12, 30, 60, 120, 600, 1200. P4 Standard 
a c. Voltage: 3 6 15, 60 3 600, 900. 

- d.c. intensity m/a 0.06, 0 6, 6, 60,0. 600, 3000. 
s Also available with ror< 

4 a c intensity m/a: 0.3. 3, 30, 300, 3000. 
d c. resistance. 0.2, 5, 50, 500, 5000. kOhm. ------27'' P31. Price on 
g.e. level dB: 10 to 12. . - 

application. 
FANTASTIC £12.00 including P.P and VAT _. SPECIAL PRICE 

TRANSFORMERS 
British made transformers at very attractive prices. 
Primary Secondary Current 10+ 100+ PIe3tIC cased 12" 
240, 4.5-0-4.5v 400m/a 50p 45p 35p 
240. 6-0-6v 100m/a 58p 52p 43p 
240v: 6-0-6v 500m/a 855 p 80p 48p NEW.PRINOE MONITOR 240v: 9-0-9v 200m/a 75p 70p 58p 

Manufacturers note: We can supply FROM STOCK, 1000+ 
EUROPEAN quantities of the above transformers and adaptors below. 
ADAPTORS 

yíE 4e, yf '` g : y k Hl h resolution 
"" 24 MHz Bandwidth 

These very high quality British made two pin European adaptors 
are ideal for driving Radios, cassette recorders, TV games, / P31 (green) and P4 
calculators etc. The adaptors fit the UK shaver socket. , yp;</ high resolution 

REF. D.C. Voltage Current 1+ 10+ 100+ 
E06 4.5V 200m/a 50p 45p 32p 

{ standard. Price on 
EM3 6V 200m/a £100 80p 55 
E09 6V 400m/a £1.50 £125 85p 

- application. 
ET4 9V 150m/a £1.50 £1.25 85p 

Please note that there is no extra P/P charge on the above 
transformers Si adaptors. 
Export please add Sea/Air mail at cost. -,. 

Callers welcome Mon -Fri 9-5. 

This advert is only a fraction of our range, send 25p for our latest catalogue. Please add 35p P/P 
to all orders. (Free over £5.00). Add 15% VAT to total. Send orders to: 

Dept. ETI, MARCO TRADING, 
The Old School, Edstaston, WE M, Shropshire SY4 5RJ. 

Dealer and OEM enquiries welcome 

Special Offer Test Equipment Catalogue available upon request. Send S.A.E. or Telephone. CROFTON ELECTRONICS LTD 
A// orders despatched by return of mail. Tel: (094872) 464/465. 35 Grosvenor Road, Twickenham, Middx TW1 4AD 

01-891 1923/1513 
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ONE STOP SHOPPING 

No need to waste your time and money searching for components. 
No need for unfinished projects because you are unable to obtain that last 
component. 
We stock complete sets of parts for ETI projects — leaving you to concentrate 
on the electronics and construction. 

3 WAYS TO BUY: 
:ULL KITS — include printed circuit board, all components, hardware IC 

sockets, case etc. INot batteries). 
LESS CASE — as above but less the case. 
PCS + PCS MOUNTED COMPONENTS - PCS plus all the parts which 
are mounted on the board — plus leds, potentiometers + off board semi- 
conductors. FULL less PCS 

KIT CASE PLUS 
AUTORANGING CAPACITANCE METER 
AUTORANGING CAPACITANCE METER Mar/Apr 82 £71.99 
ACCURATE VOLTAGE MONITOR Apr 82 £13.63 
AUTOMATIC CONTRAST METER Apr 82, less extrusion £26.77 
SOUND EFFECTS 1 BOMB DROP Apr 82 £12.47 
SOUND EFFECTS 2. STEAM TRAIN Apr 82 £11.87 
INFINITE IMP. DET. Mar 82  15.98 
ROBOT MOTOR CONTROL (DUAL) Mar 82  38.67 
1 CHING COMPUTER Feb 82, less book £32.83 
HIGH QUALITY PHONO AMPLIFIERS Feb 82 
MOVING COIL STAGE  17,98 
MOVING MAGNET STAGE  17.68 
PEST CONTROL Feb 82  6.77 
INFANT GUARD Jan 82  6.39 
PARKING METER TIMER Jan 82  8.99 
GUITAR TUNER Jan 82   28.98 
ALCOHOMETER Dec 81  £26.49 
COMPONENT TESTER Dec 81  £7.98 
BODYWORK CHECKER Dec 81  £6.88 
MUSIC PROCESSOR Nov 81  49 98 
PHONE BELL SHIFTER Nov 81   19 35 
VOICE OVER UNIT Nov 81   27 62 
CAR ALARM Nov 81  17 98 
ENLARGER TIMER Oct 81   26 59 
SOUND BENDER Oct 81  2(L76 
MICROPOWER PENDULUM 0ct81   
LAB PSU Sept 81   _ 
WATCHDOG SECURITY ALARM Aug 81  43.33 
RECHARGEABLE BATTERY  19.98 
HEARTBEAT MONITOR Aug 81   26.26 21.65 13.80 

9.50 
33.72 

£24.20 

26.27 
£22.99 
£6.17 
£4.59 
36.98 
13.61 
21.22 
14.45 
21.85 
15.76 
5.50 

37.98 
35.83 

18.98 

31.84 
8.32 
15.32 
12.80 
9.98 

11.77 

22.40 
19.98 

HANDCLAP SYNTHESISER Aug 81  
SMART BATTERY CHARGER July 81  
WAH PHASE June 81. Less pedal  
LED JEWELLERY June 81 Cross 

Star — 9.41 — Spiral 
ALIEN ATTACK Jan 81  
GUITAR NOTE EXPANDER—ETI April 81  
DRUM MACHINE April 81   
MUSICAL BOX April 81  

ENGINEERS STETHOSCOPE Mar 81  
SOUND PRESSURE LEVEL METER Feb 81  
INFRA RED ALARM Feb 81    
MULTI-OPTION SIREN Jan81  
4 INPUT MIXER Dec 80   .. 
MUSICAL DOORBEL Dec 80  
AUDIO TEST OSCILLATOR Nov 80  
METRONOME Nov 80  
SUSTAIN/FUZZ BOX Oct 8)  
CASSETTE INTERFACE Oct 80  
ULTRASONIC BURGLAR ALARM Aug 80  
CAPACITANCE METER Aug 80  
CMOS LOGIC TESTER Aug 80  
CLICK ELIMINATOR April 79  
GUITAR EFFECTS UNIT April 79  
COMPLEX SOUND GENERATOR Oct 78  
OM335 l.c £8.98 
LM394CH £2.48 
If you do not have the issue of ErT.I. 
which includes the project you will 
need to order the instruction reprint 

as an extra — 45p each 
Reprints available separately 45p 

each + p&p40p 
REPRINTS EXTRA 

29.98 23 58 18.44 
31.98 25.98 9.84 

— 13.44 9.14 
— 2.47 
- 7.20 

19.76 16.47 12 83 
16.47 11.25 6.44 
59.98 46.94 35.38 
12.54 
19.19 14 92 1110 
39.98 32.98 
54.98 46.12 35 38 
26.91 21.63 15.25 
19.77 15.71 11.98 
11.61 10.61 9.39 
18.30 — 
5.98 

24.99 2149 18 72 
11.57 — 

26 82 22.98 17.62 
20.26 16.46 8.21 
10.97 
61.55 46 57 
14.78 10.97 6 41 

21.97 — 

GUITAR TUNER 
Full kit as described in Jan 
82. Includes case, pcbs 

and meter etc £28.98 
All parts available 

separately 

MAGENTA ELECTRONICS LTD. 
EW12,135 HUNTER STREET, BURTON ON TRENT, STAFFS, DE14 2ST 

0283-65435.9-5 M0N FRI. MAIL ORDER ONLY 

ALL PRICES INCLUDE VAT 
ADD 45p P&P TO ALL ORDERS 

S.A.E. WITH ALL ENQUIRIES PLEASE 
Irish Republic & B.F.P.O. Europe de- 
duct 10% from prices shown. Payment 
must be in sterling. 

Access and Barclaycard (Visa) orders 
accepted by phone or post. 

MARCO TRADING 
Over 10 million registers in stock!! 

%W 5% Carbon Film — 5% million W 5% Carbon Film — 5 million 
Full range of values, ViW - £3 per 1,000 ViW - £3.60 per 1,000 

?EYEL®PM^NT These famous resistor packs are now available in two sizes: Larbon film 5% resistors, every value individually packed in a clearly labelled bag. 10 of every value in the E24 range between the values stated: J Watt Pack; 10 ohm to 1 Meg (610 resistors) j Watt Pack; 10 ohm to 2M2 (650 resistors) 
MULTIMETER SPECIAL Russian type U4324 (Advertised elsewhere in this magazine for over £ 15.00 each recently) d.c. Voltage; 0.^.1.2, 3. 12, 30. 60. 120, 600 1200. a.c. Voltage 3.6. 15. 60, 150. 300, 600. 900. d.c. intensity m/a: 0.06.0,6. 6, 60. 600, 3000 a.c. intensity m/a 0.3. 3, 30, 300, 3000. d.c. resistance: 0.2. 5. 50. 500, 5000. kOhm g.e. level dB: 10 to > 12 

SPECIAL PRICE £12 00 inClud,n<' P P »nd VAT 

£5.00 per pack f £6.00 par pack 

TRANSFORMERS British made transformers at very attractive prices. Primary Secondary Current Z40v 4.5-0-4.5v 400m/a 240v 6-0-6v lOOm/a 240v 500m/a 6-0-6v 240v 9-0-9v 200m/a 

VAT VAT 

100 aOp Nop 3Sp 58p G2p 43p B5p 60p 48p 7 op 70p Sop 

EUROPEAN ADAPTORS 
Manufacturers note: We can supply FROM STOCK. 1000 + quantities of the above transformers and adaptors below 
These very high quality British made two pin European adaptors are ideal for driving Radios, cassette recorders, TV games, calculators etc The adaptors fit (he UK shaver socket 

REF. D.C. Vottege EOB 4 5V EM3 6V E09 6V ET4 9V 

Current 200m/a 200m/a 400m/8 1 50m/a 

1 + 50p £1.00 £1 50 £1.50 

10+ 45p 80p £1.25 £1.25 

100 + 32p 55p 85p 85p 
Please note that there is no extra P/P charge on the above 
transformers & adaptors. 
Export please add bea/Air mail at cost. 
Callers welcome Mon-Fri 9-5. 

This advert is only a fraction of our range, send 25p for our latest catalogue. Please add 35p P/P to all orders (Free over £5.00). Add 1 5% VAT to total- Send orders to 
Dept. ETI, MARCO TRADING. 

The Old School, Edstaston, WEM, Shropshire SY4 5RJ. 
Special Offer Test Equipment Catalogue available upon request. Send S.A.E or Telephone 
AH orders despatched by return of mail. Te I: {094872) 464/465. 

KvTV 

« 54 

WA 

Metal cased 9" PM101 

CROFTON 

MONITOR 

10 MHZ Bandwidth 
P4 Standard 
Also available with 
P31. Price on 
application. 

^ gif S A JF Plastic cased 12 

IMEW'PRince monitor 

High resolution 
24 MHz Bandwidth 
P31 (green) and P4 
high resolution 
standard. Price on 
application. 

Dealer and OEM enquiries welcome 

CROFTON ELECTRONICS LTD 
35 Grosvenor Road, Twickenham, Middx TW1 4AD 

01-891 1923/1513 
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INFRA RED IMAGE CONVERTOR type 9606 ICV1441 1y" dia. Requires 
single low current 3KV to 6KV supply. Individually boxed- With data. 
£12.50 ea. 10 off £100. 
INFRA RED QUARTZ LAMPS. 230V 620 Watts Size 13'/, a M" die. £1.50 
ea. 10 off 610. 240V 1650 Wens Size 22% x h" die. E3 ea. 10 off £25. 
FANS 115V 13 Watt Size 33/4 x 33 x 11/2". Secondhand (2.50 ea. 
CENTAUR FANS 115V Sue 4 h x 4 h x 11/2" New £4.50 ea. 
Secondhand £2.50 ea. 
DELAY LINES 50 nanosecs. Ground -in -out. Size 2 r 7/16 x. 5/16". 
New 25p ea. 10 off £2. 
PULSE TRANSFORMERS. Sub min Size h x 5/16 x X" Secondary 
centre tapped. New. Suitable for Thyristor triggering. 20p ea. 10 off £1.80, 
100 off £16. 
MOTORS 12V DC with pulley & semiconductor speed control. New £1 ea. 
10 off £8. 
DIAMOND H CONTROLS ROTARY SWITCH Single pole 10 way. Printed 
circuit mount. New 10p ea.100 off £7. 1000 off £50. 
STEPPING MOTORS - 200 Steps 20 oz/in torque. 12/24V Input. 5 wire 
£12 ea. 
STEPPING MOTORS - 200 Steps 20 oz/in torque 120V input 3 wire. E4 ea. 
STEPPING MOTORS 5 Volt 3.3 Amp operation 2 Wire. PPS 0.220. 
RMP 0.250. Used £16 ea. 
STEPPING MOTORS . 6/12 position can be used as a tacho. 12,24V will 
work on 5V £1.50 ea. 5 for £5. 
SINGLE PLY TELEPRINTER PAPER. Size 8 7/16" x 3 7 16". 1.25 each or 12 
rolls for £12 P&P £3.50. 
BLACK RIBBONS FOR TELEPRINTERS 75p each or 6 for M. 
MIN KEYBOARD Push contacts, marked 0-9 & A -F & 3 optional, £1.75 ea. 
10 for £15. 
KEYBOARD PAD Size 3 x 2'h x 2" high with 12 Alma Reed Switches. 
Blue keys marked in green. 0.9 Et e star with one blank. £4 ea. 5 off £15. 
P&P f2.50. 
DON'T TAKE CHANCES Use the proper EHT Cable 10p metre. £7.50100 
metres P&P (2. 
RAPID DISCHARGE CAPACITORS 8 mid 461/ £5 each. P&P £2. 
HUNTS CAPACITOR 0.1 mfd 3KV DC Wkg. Size 1 1/2" die x 3". £1.25 ea. 
10 for £10. 
E.H.T. CAPACITOR 500 pf BKV 20p each. 
DECOUPLING CAPS 0.05mfd 10V; 0.01mfd; 0.047 250V; 330pí. 100 off 
one type £1.50 
CAPACITORS as er. 5o noCh 3300oí; 220e1 250V, 0.01mfd 160V; 0.1 of 400V, 

REMO TV Type MULTIPLIER. Two high voltage outputs & focus £1 each. 
10 for £8. 
RANGO 250V 18A THERMOSTATS won Control Knob calibrated 50200°C 
£2.50 each. 
MICROPHONE/EARPIECE INSERTS. Ex Min. Brand New wrapped. 75p ea. 
10 off £6. 
TRANSFORMERS -- All Brand New. 
'Auto 240V Input 115V I Amp output £1.25 ea. 
240V Input Sec 6V 1.86A. Size 2 h x 2 e 2". Good quality £1.50 ea. 
240V Input Sec 12V 100MA. Size 60 x 40 x 42mm Sop ea, 
240V tour Sec 12-0.12V SOMA. Size 53 e 45 z 40mm E1 ea. 
115V Input Sec 5V 250MA Size 111/16 x 1 Y x 1%". 2 for sop 
240V Input Sec 2 windings 12V and 24V 1 Amp. Sae 2/30202". f2 ea. 
Sub -Min 0-120-240V Input Sec 12-0-12V rated 4VA. 75p ea. 10 off £6, 

100 off £45. 

TOROIDAL 0-115-230V Input, Oulput 13.5-0-13.5V rated OVA. f1.70 ea. 
10 off £15. 

TOROIDAL 0-120-240V Input Output 0-12V: 10VA per winding. Encapsulated 
Identical to R. S, Components et £9.40. OUR PRICE f5 ea. 

TELEPHONES - P&P C1.50 ea. 5-10 units f6. Over by arrangements. 
706 style Black, Grey, Blue, Green £5.50 ea. 10 off £45. Discoloured £4 ea. 
10 off £27,50, 

746 style Black or Grey f7.50 ea. Older Black style £2.50 ea. 

SOME EHT TRANSFORMERS & CAPACITORS always available - please 
enquire 
VARIACS - 2 Arno. Ex -equipment. Good condition, £12 ea, P&P £3. 

TRANSISTOR INVERTOR. 115V AC 1.7 Amp input. Switching at 20KH2. 
Output windings from Pot Core. Can be rewound or broken for components. 
Circuit Supplied, £1.25 ea. P&P £2. 10 off £10 Carriage £6. 

Convert this anti to a SUPER BATTERY CHARGER. Attractive green 
ministry quality case -- removable top/bottom plates - heavy duty power 
switches high power resistors to control current - centre mounted 
amp meter wing nut terminals on front panel for connecting leads.' 
£3.50 ea. P&P £5 FOUR UNITS £12 Carriage £6, 

Miniature VARIAC 0.6 amp in Blue Case size 10 % 6 'A x 6'h" with 20 
coloured screw style 4mm sockets giving multiple voltage & current 
outputs. As new £12 P/P f4. 

AMPLIFIER BOARD complete with Heat Sink & two output Transistors 
type 2N5293 Circuit supplied £1.50 ea. 
CABLE TIES Black 13cm long or White 9cm. 50 for Sop. 
TOGGLE SWITCH. Centre off. 20p each 10 for £1.80 
4 CORE CURLY WIRE extending to 2 metres. 20p ea. 10 off £1.80; 100 off £15 
Min Potentiometres.-- Erie. 1K Lin; 3.3K Lin; 4.7K Lin. All 15p each. 
100 off £12. 

WIRE WOUND RESISTORS 4 WATTS all et 10p ea; 10 off 86p; 100 off £7 
Values - 1R0; 2R2; 2R4; 750R; 22K 1R5; 82R; 100R; 150R; 820R; 9K7; 15K. 
MULTICORE CABLE. 18 Way. Multi colour. 75p per metre. 100 metre drum 
f55. Carr £6. 

GEC 4 Button UHF TUNER f1.50 ea. 10 off f12. 
GEC 6 Button UHF/VHF TUNER. £2 ea. 10 off f15. 
SOLID STATE UHF TUNER 38MHZ f1 ea. 10 off (B. 
PHOTOMULTIPLIERS - All with information - P&P all tubes £1.50 ea, 
British 2" window £2 ea; American 2" £3 ea; RCA type 2020 £4 ea. Special 
American by RCA £6 ea; MULLARD 150AVP Useful dia 32mm f4 ea. 
HONEYWELL STRIP CHART PAPER 122ft rolls. Ref no 3785280100 
EVEN 12/68. 50p per roll. 10 roils f4 P&P £3.50. 
BLUE THERMAL PAPER 430ft roll 8 h" wide £1.50 per roll P&P £2. 6 
rolls E6. Carr. £6. 

FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE 

WAYNE KERR BRIDGE 6221 £70 ea. 
WAYNE KERR UNIVERSAL BRIDGE 8521 
I CT375( £60 ea. 
MARCONI SIGNAL GENERATOR TF801D/IS 
10-485 MHZ £65 ea. 
AVO VALVE TESTER CT160 20 ea, 
ADVANCE AUDIO SIGNAL GENERATOR J1A 

£30 ea. 

TELETYPE PRINTERS 
ASR33 ASCII keyboard with 8 bit paper tape punch and reader 

£75 
KSR33 (No punch and reader) (50 

PDPB in eft RACK CABINET £100 

AVO SIGNAL GENERATOR ISOLATING TRANSFORMER 
No. 2 AMIFM 240V Input 240V 

AM I46225MHZ FM 211100MHZ Output 1300 Watts 
£75 each £15 each Cote. £6 

TEKTRONIX PLUG -INS 
TYPED Single Trace High Gain DC Differential £20 
TYPE E Single Trace Low Level AC Differential E20 

TYPE G Single Trace Wide Band DC Differential £25 
TYPE L Single Trace 30MHZ High Gain £25 

£125 
TYPE O Operational Amplifier £95 

£75 
£75 
£25 

£125 
£75 
£75 

£175 

TYPE M 4Trace DC-20MHZ 

TYPE O Transducer & Strain Guage 
TYPER Transistor Rise Time 
TYPE TU -2 Testing 
TYPE W Differential Comparator 
TYPE Z Differential Comparator 
TYPE 1A5 DC -50 MHZ Differential 
TYPE 181 Sampling 

MULTIMETER , SINE 16.SQUARE WAVE 
Russian type 4324 AC/DC volts; AUDIO GENERATOR 

AC/DC current; ohms etc. Type TE22 
Brand new, boned 20HZ-200KHZ Portable. As new 

£12.50 each P&P £2.50 ONLY £35 each P&P £4 

SCOPE STYLE CASE size 7'h x 7 1/8 x 1311" deep with attractive 
blue covers & strap handle. As is a TACHISTOSCOPE but ideal for 

the home constructor for parts. £4.50 each P&P £2.50 

IKEGAMI 20" BLACK b WHITE MONITORS 
Solid State. Video in. Int & Ext Sync. £75 each. 

TV TEST EQUIPMENT 
KORTING COLOUR BAR GENERATOR DUAL STANDARD 
LABGEAR PAL COLOUR BAR GENERATOR 
RANK (HT METER 0-30KV 
VIDEO CIRCUITS TUBE TESTER type V33 

Carriage all units £6 

£150 each 
£90 each 
E35 each 
£45 each 

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING, BUT 
PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays in us dispatching your order. CALLERS VERY WELCOME STRICTLY 

BETWEEN gam-1pm and 2-5pm Monday to Saturday inc. BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome. 

CHILTMEAD LTD 
NORWOOD ROAD, READING TELEPHONE NO. READING 669656 

(2nd turning left past Reading Technical College in King's Road then first right - look on right for door with "Spoked Wheel"( 

Please 
mention 
E.T.I. 

when replying 
to all 

adverts 
AUDIO VIDEO SERVICES 

19 Galswonh Avenue, Romford RM6 4PX 
015996680 

Mail O der: CWO Please add 40p P&P 
VAT 15%. Send sae for price list 

LS174 58p 
LS175 98p 
LS221 70p 
LS242 95p 
LS244 asp 

MEMORIES 
2102 105p 
2114-3 105p 
2114L-3 145p 
4116-3 99p 

TEL 
7400 10p 

74109 35p 
74121 32p 

4025 16p 
4027 27p 

LS10 16p 
LS12 17p 

LS245 110p 2708 375p 
2716 375p 

7402 10p 
7403 

74123 35p 4029 75p 1.S13 32p 
TRANSISTORS OPTO 14p 

7404 14p 
74141 45p 
74151 40p 

4040 Sop 
4046 70p 

1.514 48f, 
L.S20 16p BC107/ lip DL704 95 p 

7407 25p 74153 40p 4049 28p LS26 19p 
12p 

DL707 95p 
7409 17p 
7410 14p 

74157 601e 

74160 55P 
4050 28p 
4051 62p 

1.830 18P 
L.S42 36p 

BC147/8 
5C157/0 lOp LEDs 

7413 25p 74161 55P- 4052 62p LS51 17p BC182/4 9p Green, Red 
7414 34p 74162 54P 4053 62p LS54 18p 

BCY71/2BC2 

12 /4 
22pP 

Small 12p 
7416 25p 
7420 14p 

74164 55p 4055 60p LS73 30p 
1/2 2p Large 15p 

7426 28p 
74174 70p' 
74175 70p 

4060 85p 
4066 35p 

LS74 25p ,s, 33p BF13' tOp REGS. TO -220 
7430 15p 
7438 26p 

4069 17p 
4081 22p 

L.S92 42p 
LS93 19p 

BF259 32p 
BFY51 3e 7805 55p 

7441 55p CMOS-B 4081 22p LS107 35p 00208 150p 7812/5 Gop 
7442 40p 4001 12P 4082 22p LS109 30P 253055 44p 7905/121,5 80p 
7447 45p 4002 12P 4511 65p LS123 60P 
7451 16p 4009 12p 4518 45p LS125 54p DILSOCKETS VEROBOARDS 
7454 16p 4011 14P 4520 65p L.S126 49p Low Profile Copperclad 0.1" 
7473 26p 4012 18p 4543 115p L.S133 32p 8pei Op 2.5'x3.75" 73p 
7474 25p 4013 33p 4555 40p LS138 66p 14 WI Op 2.5"x5" 83p 
7486 25p 
7490 28p 

4016 26p 
4017 50P 

74Ls 
LSOO 12p 

LS139 40p 
LS157 57p 

16 pin 10P 
18 pin lOp 3.75"x3.75" 83p 

7492 35p 4020 60p LSO2 15p LS160 54p 24 pin 20p 5"03.75" 95p 
7493 311n 4023 19p LS03 15p LS161 54p 28 pin 24p 3.75''x17" 328p 

,74107 32p 4024 39P LSO4 15e LS164 49p 40 pin 32p 4.7"x17" 428p 

An entire 
range of 
low- cost 
high- 
performance 
instruments 

sabtronics 
'Making Performance Affordable 

2010A 
2015A 
2020 

2033 
2035A 
2037A 

LP- 10 

31/2 -Digit L.E.D. Bench DMM 
31/4 -Digit L.C.D. Bench DMM 
31/2 -Digit L.E.D. Bench DMM 
with Microcomputer Interface 
31/2 -Digit L.C.D. Hand OMM 
31/2 -Digit L.C.D. Hand DMM 
3+h -Digit L.C.D. Hand DMM 
with Temp. 
10MHz Logic Probe 

5020A 1Hz-200KHz Function Generator 
8110A 100MHz 8 -Digit Frequency Meter 
8810A 600MHz 8 -Digit Frequency Meter 
88108 600MHz 9 -Digit Frequency Meter 
80008 1GHz 9 -Digit Frequency Meter 
8700 10MHz Universal Frequency 

Counter/Timer 
PSC-65 600MHz Prescaler 
9005 5MHz Single Trace Oscilloscope 

Also available In kit form. 

Test our low priced test equipment. It 
measures up to the best. Compare our 
specs and our prices- no-one can beat our 
price/performance ratio. 

Full colour illustrated 
brochure and price list from: 
BLACK STAR LTD., 
9a Crown Street,St. Ives, 
Cambs. PE17 4EB 
Tel: (0480) 62440. Telex 32339 

Bill 
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INFRA RED IMAGE CONVERTOR type 9606 (CV144) IV dia. Requires single low current 3KV to 6KV supply. Individually boxed With data. £12.50 ea. 10 off flOO. INFRA RED OUART2 LAMPS. 230V 520 Watts Size IS'A x %"dia. £1.50 eo. 10 off £10. 240V 1650 Watts Si/e 22 % x % " dia £3 aa. 10 off £25. FANS 115V 13 Watt Size 3'/. x 3 K x 1 V. Secondhand £2 50 ea CENTAUR FANS 115V Size 4Vi x 4'/; x 114" New £4.50 ea. Secondhand £2 50 ea. DELAY LINES 50 nanosecs. Ground-in-out. Size 2 x 7/16 x 5/16". New 25p ea. 10 off £2. 
PULSE TRANSFORMERS. Sub min Size '/i x 5/16 x V Secondary Centre tapped. New. Suitable for Thyristor triggering 20p ea. 10 off £1.80, 100 off €15. MOTORS 12V DC with pulley & semiconductor speed control New £1 ea, 10 off £8 DIAMOND H CONTROLS ROTARY SWITCH Single pole 10 way Printed ciicuit mount. New 10p ea. 100 off £7,1000 off £50. 
STEPPING MOTORS - 200 Steps 20 oz/in torque. 12/24V Input 5 wire. €12 ea. STEPPING MOTORS - 200 Steps 20 oz/m torque 120V input 3 wire. £4 ea. STEPPING MOTORS 5 Volt 3.3 Amp operation 2 Wire. PPS 0-220 RMP0 250. Used £16 ea. STEPPING MOTORS - 6/12 position can be used as a (acho. 12' 24V will work on 5V £1.50 on. 5 for £5. 

SINGLE PLY TELEPRINTER PAPER. Size 8 7/16" x 3 7. 16". 1.25 each or 12 rolls for £12 PDP £3.50. BLACK RIBBONS FOR TELEPRINTERS 75p each or 6 for £4. MIN KEYBOARD Push contacts, marked 0-9 & A-F & 3 optional, £1.75 ea 10 for £15. KEYBOARD PAD Size 3 x 214 x 2" high with 12 Alma Reed Switches. Blue keys marked in green. 0 9 & a star with one blank €4 ea. 5 off £15. P&PC2.50, DON'T TAKE CHANCES Use the proper EHT Cable 10p metre. £7 50 100 metres P&PE2 RAPID DISCHARGE CAPACITORS 8mfd 4KV £5each. P&P £2, HUNTS CAPACITOR 0.1 mfd 3KV DC Wkg. Size 1 W dia x 3". £1.25 ea 10 for £10, e.H.T. CAPACITOR 500pf 8KV 20p each. DECOUPLING CAPS O.Q5mfd 10V; 0 01 mfd; 0.047 2bOV; 330pf. 100 off one type £1.50 CAPACITORS all bp each. 3300pf; 220nf 250V. O.OImfd 160V; 0,1 uf 400V. 
REMO TV Type MULTIPLIER. Two high voltage outputs & focus £1 each. 10 for £8 RANCO 250V 18A THERMOSTATS with Control Knob calibrated 50 200oC £2.50 eoch. MICROPHONE/EARPIECE INSERTS Ex Mm. Brand New wrapped. 75p ea. 10 off £6. TRANSFORMERS - ^11 Brand New. Auto 240V Input 115V 1 Amp output f 1.25 ea. 240V Input Sec 6V 1.86A. Size 2VS x 2 x 2". Good quality £1 50 ea 240V Input Sec 12V 100MA. Size 60 x 40 x 42mm 50p ea. 240V Input Sec 12-0 12V 50M A . Size 53 * 46 x 40mm £1 ea. 115V Input Sec SV 250MA Size 1 11/16 x 114 x I /. ". 2 for 50p 240V Input Sec 2windings 12V and24V 1 Amp. Sue 254 x2 x 2".€2oa. Sub-Mm 0-12O-24OV Input Sec 12-0-12V rated 4VA. 7Sp ea. 10 off £6, 100 off £45 

TOROIDAL 0-115-230V Input. Output 13.5-0-13.5V rated 8VA £1.70 ea 10 off £15. 
TOROIDAL 0 120 240V Input. Output 0-12V. 10VA per winding. Encapsulated Identical to R.S. Components at £9.40. OUR PRICE £5 ea 
TELEPHONES — P5P £1 50e3 5-10 units £6. Over by arrangements. 706 style Black, Grey, Blue. Green £5.50 ea. 10 off £45. Discoloured £4 ea 10 off £27.50 
746 style Black or Grey £7 50 ea. Older Black style £2-50 ea. 
SOME EhT TRANSFORMERS £t CAPACITORS always available ■ please enquire. VARIACS 2 Amp. E*-equipment. Good condition. £12 ea. P&P £3. 
TRANSISTOR INVERTOR. 115V AC 1.7 Amp input Switching at 20KHZ. Output windings from Pot Core. Can be rewound or broken for components. Circuit Supplied. £1.25 ea, P&P £2.10 off £10 Carriage £6. 
Convert this unti to a SUPER BATTERY CHARGER. Attractive green ministry quality case — removable top/bottom plates — heavy duty power switches high power resistors to control current - centre mounted amp merer wing noi terminals on front pane! for connecting leads ' 
£3.50 ea. P&P £5 FOUR UNITS £12 Carriage £6, 
Miniature VARIAC 0 6 amp in Blue Case size 10 li x * 614" with 20 coloured screw style 4mm sockets giving multiple voltage & current outputs. As new £12 P/ P £4. 
AMPLIFIER BOARD complete with Heat Sink & two output Transistors type 2N5293 Circuit supplied £1.50 ea. CABLE TIES Black 13cm long or White9cm. 50 for 50p. TOGGLE SWITCH. Centreo«. 20p each 10 for £1.80 4 CORE CURLY WIRE extending to 2 meires. 20p ea. 10 off £1.80; 100 off £15 Min Potentiometres, — Erie. IK Lin; 3.3K Lin; 4.7K Lin. All 15p each 100 off £12, 

WIRE WOUND RESISTORS 4 WATTS all at 10p ea; 10 off 85p-100 off £7 Values 1R0; 2R2; 2R4; 750R; 22K 1R5. 82R, IOOR, 150R: 820R; 9K1; 15K. MULT1CORE CABLE 18 Way, Multi colour. 75p per metre. 100 metre drum £55. Carr£6. 
GEC 4 Button UHF TUNER £1.50 ea. 10 off £12. GEC 6 Butlon UHF/VHF TUNER. £2 ea 10 off £15. SOLID STATE UHF TUNER 38MHZ £1 ea. 10 off £8. PHOTOMULTIPLIERS — All with information - P&P alt tubes £1.50 ea, British 2" window £2 ea; American 2" £3 eo; RCA type 2020 £4 ea Special American by RCA £6 aa; MULLARD 150AVP Useful dia 32mm £4 ea HONEYWELL STRIP CHART PAPER l?2ft rolls. Ref no 378528-0100 EVEN 12/68. 50p per roll, 10 rolls £4 P&P £3.50. I BLUE THERMAL PAPER 430ft roll 8V wide £1.50 per roll P&P £2 6 rolls £6. Carr. £6. 
FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE 

WAYNE KERR BRIDGE B221 £70 ea. WAYNE KERR UNIVERSAL BRIDGE B521 
(CT375)    .£50ea. 
MARCONI SIGNALGENERATOR TF807D/fS 
10-48R MHZ £65 ea. AVO VALVE TESTER CT160  . 20 ea, 
ADVANCE AUDIO SIGNAL GENERATOR J1A 
   £30 ea. 

ASR33 ASCII keyboard with 8 bit paper lape punch and reader  £75 KSR33 (No punch and reader! £50 
PDP8 in 6ft RACK CABINET £100 
AV^IGNAn^ERAKJR^r^SO^lTNGn^A^fFORWt^ 

No. 2AM/FM I 240V Input 240V AM0.45-225MH2 FM 20-100MHZ I Output 1300 Watts  £75 each | £15 aach Carr£6 

TYPE O Single Trace High Gain DC Differential £20 TYPE E Single Trace Low Level AC Differential  £20 TYPE G Single Trace Wide Band DC Differential £25 TYPE L Single Trace 30MHZ High Gain £25 TYPE M 4 Trace DC-20MHZ 6125 TYPE O Operational Amplifier ... ■ £96 TYPE Q Transducer & Strain Guage  . .. £75 
TYPE R Transistor Rise Time ■ - • • £75 TYPE TU-2 Testing £25 TYPE W Ditlerential Comparator  . . .£125 TYPE Z Differential Comparator  - - ■ ■ £75 TYPE 1A5DC-50 MHZ Differential £75 TYPE1S1 Sampling £175 

^^^MuHlMm^^^^^^SINE^aUAREWAV^^ Russian type 4324 AC/DC volts; ■< AUDIO GENERATOR AC/DC current; ohms etc. I Type TE22 Brand new. boxed I 20HZ-200KHZ, Portable. As new. £12.50 each P&P £2.50 j, ONLY £35 each P&P £4 _ 
SCOPE STYLE CASE size 7 54 x 7 1/8 x 13%" deep with attractive blue covers & strap handle As is a TACHISTOSCOPE but ideal for the home constructor for parts. £4.50 each P& P £2.50 

IKEGAMI20" BLACK & WHITE MONITORS 
Solid State. Video in. Int & Ext Sync. £75 each. 

TV TEST EQUIPMENT KORTING COLOUR BAR GENERATOR DUAL STANDARD £150 each LABGfcAR PAL COLOUR BAR GENERATOR £90 each RANK EHT METER 0 30KV £35 each VIDEO CIRCUITS TUBE TESTER type V33 £45 each Carnage all units £6 
MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING, BUT 
PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage to avoid delays In us dispatching your order. CALLERS VERY WELCOME STRICTLY 

BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc. BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome. 

CHILTMEAD LTD 
NORWOOD ROAD, READING 
 (2nd turning left past Reading Technical College in King's Road then first right TELEPHONE NO. READING 669656 - look on right for door with "Spoked Wheel") 

Please 

mention 

E.T.I. 

when replying 

to all 

adverts 

AUDIO VIDEO SERVICES 19 Galsworth Avenue, Romford RM6 4PX 
01 509 6680 Mail Order: CWO Please add 40p P&P 

VAT 15%. Send sae for price list 
TTL 7400 10p 7402 7403 7404 7407 7409 7410 7413 7414 7416 7420 7426 7430 7438 7441 7442 7447 7451 7454 7473 7474 7486 7490 7492 7493 

10p Up Up 25P 17p Up 25p 34p 25p Up 28p 15p 26p 56p 40p 45p 16p 16p 26p 25p 25P 28p 35p -yin 
74107 32p 

74109 35p 74121 32 p 74123 35p 74141 45p 
74151 40p 74153 40p 74157 60p 
74160 55p 74161 55p 74162 54p 74164 55p 74t74 7 Op 74175 70p 

CMOS B 4001 4002 4009 4011 4012 4013 4016 4017 4020 4023 4024 

12p I2p 12p Up 18p 33p 28p 50p 60p 19p 39p 

4025 4027 4029 4040 4046 4049 4050 4051 4052 4053 4055 4060 4066 4069 4081 4081 4082 4511 4518 4520 4543 115p 4555 40p 74 LS LS00 12p LS02 15p LS03 15p LS04 15o 

LS10 L.S12 LSI 3 
16p 17p 32p LS14 48P LS20 16p L.S26 LS30 L.S42 LS51 LS54 LS73 LS74 LS90 L.S92 LS93 

19p 18p 36p 17p 18P 30p 25p 33p 42p 39p LS107 35p LSI 09 30p LS123 60p LS125 54p LSI26 49p LSI33 32p LS138 66p LSI39 40p LS157 57p LS160 54p LS161 54p LSI64 49p 

LS174 58p LS175 58p LS221 70p LS242 95p LS244 85p LS245 110p 

TRANSISTORS BC107/8 Up BC109 12p BC 147/8 9p BC157/8 lOp BC182/4 9p 9p 8C212/4 BCY71/2 22 p BD131/2 40p BF194 7 lOp BF259 32p 8FY51 30p BU208 150p 2 N 3055 44p 
OIL SOCKETS Low Profile Spm 8p 14 pin 9p 16 pin 10p 18 pin 16p 24 pin 20p 28 pin 24p 40 pin 32p 

2102 105p 
2114-3 105p 
2114L-3 145p 
4116 3 99p 
2708 210p 
2716 375p 

OPTO 
DL704 95p 
DL707 95p 

LEDs 
Green, Red 
Small 12p Large 15p 

REGS. TO-220 
7805 55p 
7812/5 60p 
7905/12/6 60p 
VEROBOARDS 

Copperciad 0.1" 
2.5"x3,75" 73p 
2.5"x5'' 83p 
3.75"x3.75 ' 83p 
B'xs.ys" 95p 
3.75"x 17" 326p 
4.7"x17" 426p 

m 

An entire 

range of 

low-cost 

high- 

performance 

instruments 

Making Performance Affordable' 

*201 OA 3Vi-Digit L.E.D. Bench DMM 
*2015A SVrDigit L.C.D. Bench DMM 
2020 3Vj-Digit L E D. Bench DMM 

with Microcomputer Interface 
2033 SVi-Digit L.C.D. Hand DMM 

*2035A 3^-Digit L.C.D. Hand DMM 
*2037 A 3%-Di0it L.C.D Hand DMM 

with Temp. 
LP-IO 10MHz Logic Probe 

5020A i Hz-200KHz Function Generator 
*8110A 100MHz S-Digit Frequency Meter 
'SOIOA 600MHz B-Digit Frequency Meter 
*86108 600MHz 9-Digit Frequency Meter 
8O0OB 1GHz 9-Digj| Frequency Meter 
8700 10MHz Universal Frequency 

Counter/Timer 
PSC-65 600MHz Prescaler 
9005 5MHz Single Trace Oscilloscope 

* Also available In kit form. 

Test our low priced test equipment. It 
measures up to the best. Compare our 
specs and our prices - no-one can beat our 
price/performance ratio. 

Full colour illustrated 
brochure and price list from: 
BLACK STAR LTD., 
9a Crown Street,St. Ives, 
Cambs. PE17 4EB 
Tel: (0480) 62440. Telex 32339 
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PROJECT 

SLOT CAR 
CONTROLLER 
Some spare cash and an idle Saturday afternoon led into the 
labyrinthine world of slot cars. The basic slot car set is so basic that we 
decided to improve it, and this project is the result. Design and 
development by Jonathan Scott. 

Well, let's not beat about the 
bush. Slot cars are fun. The 
genesis of this project was the 

purchase of a cheap set and the 
realisation that there was much room 
for improvement in the whole thing, 
especially the 'electronics'. Since then, 
we have built several controllers, 
purchased an alarming length of track, 
bought and modified many controllers 
and cars, and generally had a load of 
fun! 

In the course of this research, use 
has been made of calculators, 
programmable calculators, desktop 
computers, plotters, engineering 
degrees, physics degrees, computer 
science degrees, a mound of 
components, a lot of paper and a hell 
of a lot of electricity - so be warned 
that one can get pretty involved. Closet 
racers, prepare for exposure! 

The Ultimate Controller 
If you're after something really 

exciting, then this is it - but it's not a 

project for beginners. The controller 
gives independent supplies for each 
lane and can operate in voltage and 
current modes; it can handle a wide 
range of maximum torques on sets of 
4V5 to 12 V rating. 

For superior performance, the 
controller has several 'extras'. First, 
there is fuel tank simulation; this means 
that the control box has a meter which 
represents fuel in the car. A button 
'refuels' the car, provided it is 

stationary. When it has petrol, you can 
go again. As the petrol is used up the 
car gets more acceleration, 
corresponding to the 'reduction in 
weight'. The degree of the effect is 

presettable by a resistor (R7 - or R107 
for the second car). It is rather 
exaggerated with the value given, but 
this is more fun. Of course, if you run 
out of fuel, the car slows down and 
finally coughs to a stop. 

Next, the project offers controlled 

overshoot. If the output momentarily 
exceeds the level that your hand 
controller commands, the car responds 
more 'snappily'. This accelerates it a bit 
harder at first, corresponding to 
'dropping the clutch', and brakes hard 
when it is slowing down corresponding 
to hard braking. You can even lock up, 
if you are too hasty! 

The controller also informs you if 
it is folding, such as when the track is 

short-circuited. In the current mode, it 
warns of open circuit as well. It does 
not load the hand controller rheostats, 
as they do not carry the car current. (In 
some sets the controller handsets get 
very warm.) The controller is, of course, 
short-circuit protected. 

The two modes, current and 
voltage, each offer their own 
advantages. Current mode gives torque 
proportional to control depression, as 
torque is proportional to current. It has 
slower take-off and generally sloppier 
(though perhaps more realistic) 
operation. It is also more immune to 
bad contact in the track and brushes, if 
you are having trouble in that 
direction. Voltage mode, which we 
prefer, gives a very tight control with a 
snappy response from the car; perhaps 
less realistic, but more fun. It seems to 
demand more from the drivers, though 
performance is considerably superior. 

Construction 
Construction of this unit is fairly 

flexible and will depend somewhat 
upon how you plan to house the unit. 
It is advisable to use a fairly spacious 
housing as this demands less careful 
layout and allows easy access for 
adjustment or debugging. The only 
requirement for the case is that if you 
are using our PCB the meters must be 
spaced horizontally by the required 
amount, as the board mounts on the 
meter terminals. 

First step in the construction is to 
drill the case and panel. Note that the 
power supply transformer and rectifier - 
f ilter components are not included on 
the PCB and are mounted on the case 
in a convenient position. You will have 
to position these components so that 
they do not foul any other 
components, and drill the case to suit. 
The power supply components are 
mounted off -board for a number of 
reasons. First, they are bulky and would 
add seriously to the PCB size and the 
space needed for it, and second, it 
means that a set of higher current 
capacitydiodes and a higher VA -rating 
transformer may be used for powering 
more than two lanes. A 40 VA 
transformer will power two lanes, a 60 
VA will power up to four lanes. 

We found it convenient to mount 

The slot car controller board before interwiring. 
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Fig. 1 Circuit diagram of one channel of the controller. 
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Fig. 2 Circuit diagram of the power supply. 

the mains supply terminating block, 
cable clamp (or clamp -grommet), 
output terminals and presettable pots 
(RV1, RV101) on the rear panel of our 
box. We used ordinary potentiometers 
for RV1 and RV101, rather than preset 
types, cut the shafts short and cut a 

slot in the end of the shafts. To avoid 
fouling other components, mount the 
pots so that they are below the height 
of the transformer. 

Next, prepare the front panel. Drill 
it first, locating the meter holes 
carefully as the PCB determines their 
spacing. For panel marking 
we used rub -down 
lettering (such as Letraset, etc) put 
directly on the panel after cleaning it. 

C9 

VR 

==., 10u 

0 0V 

Apply a spray -on lacquer to 
protect the panel markings. With this 
job finished, fit the meters, LEDs, and 
so on. Finally, drill the mounting holes 
for the power transistors, which are 
mounted off the board. These dissipate 
little heat so they merely need 
mechanical support. 

The next step is to assemble the 
components to the PCB. As there are 
quite a few flying leads, it may pay to 
use pins for the termination of these to 
the board. Pay attention to all the 
usual details - orientation of tantalum 
and electrolytic capacitors, orientation 
of semiconductors, etc. Choose the 
components in Table 1 to suit your 
requirements, according to the 

instructions given with the Table. When 
all the components are soldered in 
place, fit the flying leads to the LEDs 
and push -buttons which are mounted 
on the front panel, along with the 
meters. These can be secured and the 
PCB bolted to the meter terminals 
before the leads to the main case are 
fitted. Be sure that all flying leads are 
long enough to allow the box to be 
fitted together and dismantled without 
straining the connections. Long leads 
can be kept neatly 'loomed' with 
plastic sleeving slipped over a bunch 
before one group of ends is terminated. 

Assemble the transformer, power 
supply components and 
potentiometers in the case next and 
wire them up. Take particular care with 
the mains wiring. The rectifier 
components are supported on a 
tagstrip and we'll leave the wiring 
details to you for this one. 

The final step before testing is to 
modify the hand-held controllers from 
rheostats to true potentiometers. Open 
up the case of a controller and you will 
find that it consists of a short coil of 
resistance wire wound on some sort of 
former, with a wiper contact which 
moves along the coil according to how 
far the thumb or finger control is 

depressed. When fully released, the 
wiper rests in a position where it does 
not touch the coil. There will be two 
wires coming from the hand controller - one leading to the wiper and one 
from an end of the resistance wire. It is 
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PROJECT : Slot Car Controller 

HOW IT WORKS 
The unit comprises a power supply, a control 
section (involving IC1), a driver circuit (involv- 
ing Q4, 5 and 6) and associated components), 
an overload protection and warning circuit 
(Q2, 3 etc), an 'electronic fuel tank' (Q1 plus 
IC2 and associated components) and a'refuel' 
circuit (Q7 etc). 

The circuit has two modes of operation - voltage and current. The mode to be 
employed is selected by means of a link on the 
PCB. In the voltage mode, the hand controller 
sets the voltage delivered to the track (and 
thus the slot car's motor). In the current mode 
the hand controller sets the current delivered 
to the car's motor via the track. In either 
mode, a potentiometer (RV1) sets the max- 
imum value of the voltage or the current. 
POWER SUPPLY 
Transformer T1 has two 15 V (RMS) secon- 
daries, connected in series. There are two rec- 
tifier circuits - one to provide a positive sup- 
ply rail, the other to provide a negative supply 
rail. The joining of the two secondaries pro- 
vides a 0 V connection. 

Diodes D5 -D6 and capacitor C5 provide 
a nominal +21 V supply rail (+ VP) while 
D7 -D8 and C6 provide a nominal - 21 V supp- 
ly rail (VM). From these two rails +12 V and 
-12 V regulated rails are derived. The + 12 V 
rail is achieved by IC3, a three -terminal 
positive supply regulator (a 7812 or 78112). 
This rail is used as a reference for the hand 
controller and metering crcuit. Capacitor C8 
ensures high frequency stability for the three - 
terminal regulator and acts as a supply rail 
bypass. The -12 V rail is derived by a simple 
zener circuit involving R26 and ZD2. C9 is a 
supply rail bypass. The negative rail is limited 
to 12 V so that the maximum supply voltage 
limitation of the op -amps, which is about 
36 V, is not exceeded. 

CONTROL SECTION 
This centres on IC1. A certain current (which 
we will discuss in detail a little later) is passed 
through the hand controller resistance. This 
develops about 200 mV drop across it. Thus, 
when the hand controller is operated, a 

voltage ranging between 0 and 200 mV is ap- 
plied to pin 3 of IC1, the précise voltage 
depending on how far the 'driver' has de- 
pressed the controller lever. C3 smoothes out 
any variations - many hand controllers have 
momentary loss of contact between the wiper 
and the resistance as the wiper traverses the 
resistance element. You may need to vary the 
value of C3 according to how coarse the 
resistance variation happens to be in your 
controller. For the inexpensive controllers - 
which are really quite adequate despite the 
coarse variation they provide - a value of 
470nF to 1 uF is suitable. 

Now, IC1 attempts to drive its output 
(pin 6) in such a fashion as to induce the same 
voltage on its inverting input (pin 2) as is on its 
non -inverting input (pin 3). 

In the voltage mode, pin 2 of IC1 is con- 
nected via RV1, C2 and associated com- 
ponents to the positive track terminal so that 
the position of the wiper on the hand control 
resistance sets the output voltage. In the cur- 
rent mode, pin 2 of ICI is connected to the end 

of the 'current sense' resistor (R16) so that cur- 
rent is defined by the position of the wiper on 
the hand controller resistance. 

In either mode, RV1 - which is in series 
with the negative feedback path - in con- 
junction with R1 sets the maximum voltage or 
current delivered to the car's motor via the 
track. C2 induces some 'overshoot' in the feed- 
back which enhances acceleration and brak- 
ing according to controller movement. 
DRIVER 
The driver circuit comprises Q4, Q5 and Q6 
plus R25. Its function is merely to amplify the 
current delivered from the output of IC1. 

Transistors Q4 and Q5 are connected as 
a Darlington pair which provides considerable 
current gain (the beta of Q5 is multiplied by 
the beta of Q4). The output of IC1 (pin 6) 
swings positive during acceleration (depress- 
ing the hand controller lever) and Q4-5 
amplify the current, the emitter of Q5 being 
connected to the track positive terminal. Q6 is 
reverse biased during this time. During brak- 
ing, pin 6 of IC1 can go negative (particularly if 
you 'drop' the hand controller lever). This 
reverses the voltage delivered to the track or 
reverses the current flow (depending on which 
mode you're employing). When this occurs, 
Q4 and Q5 are reverse biased and Q6 is for- 
ward biased - and it amplifies the negative 
excursions from pin 6 of IC1. 

The function of R25 is to protect Q6 
against momentary current overload. 
PROTECTION 
The protection circuit involves Q2, Q3 and 
associated components. If the voltage output 
to the track exceeds about 13 V, ZD1 and D4 
conduct, forward biasing the base of Q3. 
When Q3 turns on, it draws collector current 
via LED2 and R21. LED2 lights, providing war- 
ning of a fault. If the output current exceeds 
about 1A5 the current through R16 (which is in 
series to the supply to the track) induces a 
voltage drop across it of about OV7 or so and 
this forward biases the base of Q2 via R17 and 
R18. Q2 thus turns on and it draws collector 
current via D2, R21 and LED2. However, the 
collector voltage of Q2 will be around a few 
hundred millivolts and the output of IC1 will 
be shunted to the 0 V rail via D3 and the 
collector -emitter junction of Q2. 

Thus, you receive a warning of supply 
overload and the supply, track etc., is pro- 
tected against overcurrent damage. 

FUEL TANK 
The 'fuel tank' is simulated by IC2 and 
associated components. This op -amp is con- 
nected as an integrator. A 'full' tank cor- 
responds to 0 V on the output of IC2, an 
'empty' tank to about 12 V. As current flows 
through the load (car motor), and hence via 
R16, a voltage is dropped across R16. This 
voltage is integrated by IC2 which has an RC 
network (R13 -C4) in the feedback loop. As 
more load current is drawn, pin 6 of IC2 rises 
towards 12 V. 

The meter, M1, indicates the output 
voltage of IC2 and is marked like a fuel gauge. 
While the fuel tank is full or partially full, the 
current through M1 flows via the base of Q1, 

forward biasing it. Thus, 'Q1 is held on while 
this current flows. The collector current of Q1 
flows via LED1 (the hand controller and 
associated resistors). LED1 lights, indicating 
you have fuel in the tank. When the fuel 'runs 
our, pin 6 of IC2 is at 12 V and no current 
flows through Ml; thus the base of Q1 
receives no bias and it turns off. LED1 ex- 
tinguishes at this stage and no voltage is 

delivered to the hand controller. ICI inter- 
prets this as if you have the controller set to 
the rest or off position and no power is sup- 
plied to the track. Your car stops.. . 

The 'capacity' of the fuel tank is defined 
by the values of C4 and R13. The values shown 
give a 'full tank' of about 60 amp -seconds - 
which corresponds to about 30 rapid laps of a 

2'/2 metre long track in 1164th scale. The 
values of C4 and R13 may be varied to suit 
your taste, as indicated in the table on page 33. 

While there is fuel, LED1 is on and its ter- 
minal voltage is about 1V7. This voltage per- 
mits about 10 mA to flow through the 
resistance of the hand controller via R5. 
(Recall we have yet to see what its current is.) 
In addition, R7 permits some current to flow 
into the controller - generally between 0 and 
5 mA - from pin 6 of IC2. This current in- 
creases as fuel is 'used up', corresponding to 
the car getting lighter, and you get more ac- 
celeration at any particular hand controller 
setting as you 'use up' fuel. R7 defines how 
much more acceleration is obtained when the 
car is 'lighter'. 

When the fuel runs out and Q1 turns off, 
the current delivered through R5 to the hand 
controller plummets and only the 5 mA flow- 
ing via R7 is available. This gives a 'soft' end, 
allowing you to limp to the pits - if you aren't 
too far away on the track. 

The parallel combination of R8 and the 
hand controller should be around 15 ohms. If 
.your controller has a high resistance, or you 
want to substitute a 1k0 wirewound pot, for 
example, R8 should be derived from the 
following formula: 

R8 = RCONTROLLER X 15 

RCONTROLLER - 15 

REFUEL CIRCUIT 
'Refuelling' is effected by PB1 and Q7. When 
the car motor is not drawing power, the out- 
put of 1C1 is low (less than one volt) and thus 
Q7, which derives its base bias from pin 6 of 
IC1, is off. Pressing PB1 connects R12 to the 
+12 V rail via R24 and IC2 will discharge C4. 
The output of IC2 will drop to 0 V (which is the 
'tank full' condition). Q1 will turn on again and 
current will be supplied to the hand controller 
circuit. When you power the car again, the 
voltage on pin 6 of ICI will rise, the base of Q7 
will be biased on and its collector will draw 
current via R24. Thus, if you try to 'top up' 
while the car is in motion, R12 will be virtually 
connected to the 0 V rail via the collector - 
emitter junction of Q7 and you won't be able 
to drive the output of IC2 low. In addition if 
you attempt to drive the car while refuelling, 
the refuelling action will be stopped by the 
same means. 

necessary to have a third contact, 
connected to the other end of the coil 
(the end without a connection). 
Remove the existing wires (some of 
these have considerable resistance 
themselves) and fit the two new wires, 
then the third. These run to the 
controller unit. Make sure you have 
plenty of length to play with. Now re- 

assemble the hand controller, being 
careful to tie off the wires in the same 
way the original two were secured. 

You should now be ready for a test 
run. 

Test Run 
Make up a simple circle of track. 

On powering up, the car should work 

to some degree. If not, stop and 
recheck. Once it works it is necessary 
to adjust the presets and so forth. 
PR1/101 should be adjusted to 
minimise 'fuel tank' circuit drift in the 
absence of power being delivered. 
(These are the integrator offset 
adjustments.) At this stage it is 

probably worth assembling the unit 
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PROIECT : Slot Car Controller 

HOW IT WORKS 

The unit comprises a power supply, a control 
section (involving IC1), a driver circuit (involv- 
ing Q4, 5 and 6) and associated components), 
an overload protection and warning circuit 
(Q2, 3 etc), an 'electronic fuel tank' (Q1 plus 
IC2 and associated components) and a 'refuel' 
circuit (Q7 etc). 

The circuit has two modes of operation 
— voltage and current. The mode to be 
employed is selected by means of a link on the 
PCB. In the voltage mode, the hand controller 
sets the voltage delivered to the track (and 
thus the slot car's motor). In the current mode 
the hand controller sets the current delivered 
to the car's motor via the track. In either 
mode, a potentiometer (RV1) sets the max- 
imum value of the voltage or the current. 
POWER SUPPLY 
Transformer T1 has two 15 V (RMS) secon- 
daries, connected in series. There are two rec- 
tifier circuits — one to provide a positive sup- 
ply rail, the other to provide a negative supply 
rail. The joining of the two secondaries pro- 
vides a 0 V connection. 

Diodes D5-D6 and capacitor C5 provide 
a nominal +21 V supply rail ( + Vp) while 
D7-D8 and C6 provide a nominal —21 V supp- 
ly rail (VN). From these two rails +12 V and 
— 12 V regulated rails are derived. The +12 V 
rail is achieved by IC3, a three-terminal 
positive supply regulator (a 7812 or 78L12). 
This rail is used as a reference for the hand 
controller and metering crcuit. Capacitor C8 
ensures high frequency stability for the three- 
terminal regulator and acts as a supply rail 
bypass. The —12 V rail is derived by a simple 
zener circuit involving R26 and ZD2. C9 is a 
supply rail bypass. The negative rail is limited 
t 12 V so that the maximum supply voltage 
limitation of the op-amps, which is about 
36 V, is not exceeded. 
CONTROL SECTION 
This centres on IC1. A certain current (which 
we will discuss in detail a little later) is passed 
through the hand controller resistance. This 
develops about 200 mV drop across it. Thus, 
when the hand controller is operated, a 
voltage ranging between 0 and 200 mV is ap- 
plied to pin 3 of IC1, the precise voltage 
depending on how far the 'driver' has de- 
pressed the controller lever. C3 smoothes out 
any variations — many hand controllers have 
momentary loss of contact between the wiper 
and the resistance as the wiper traverses the 
resistance element. You may need to vary the 
value of C3 according to how coarse the 
resistance variation happens to be in your 
controller. For the inexpensive controllers — 
which are really quite adequate despite the 
coarse variation they provide — a value of 
470nF to luF is suitable. 

Now, IC1 attempts to drive its output 
(pin 6) in such a fashion as to induce the same 
voltage on its inverting input (pin 2) as is on its 
non-inverting input (pin 3). 

In the voltage mode, pin 2 of IC1 is con- 
nected via RV1, C2 and associated com- 
ponents to the positive track terminal so that 
the position of the wiper on the hand control 
resistance sets the output voltage. In the cur- 
rent mode, pin 2 of IC1 is connected to the end 

of the 'current sense' resistor (R16) so that cur- 
rent is defined by the position of the wiper on 
the hand controller resistance. 

In either mode, R VI — which is in series 
with the negative feedback path — in con- 
junction with R1 sets the maximum voltage or 
current delivered to the car's motor via the 
track. C2 induces some 'overshoot' in the feed- 
back which enhances acceleration and brak- 
ing according to controller movement. 
DRIVER 
The driver circuit comprises Q4, Q5 and Q6 
plus R25. Its function is merely to amplify the 
current delivered from the output of IC1. 

Transistors Q4 and Q5 are connected as 
a Darlington pair which provides considerable 
current gain (the beta of Q5 is multiplied by 
the beta of Q4). The output of IC1 (pin 6) 
swings positive during acceleration (depress- 
ing the hand controller lever) and Q4-5 
amplify the current, the emitter of Q5 being 
connected to the track positive terminal. Q6 is 
reverse biased during this time. During brak- 
ing, pin 6of IC1 can go negative (particularly if 
you 'drop' the hand controller lever). This 
reverses the voltage delivered to the track or 
reverses the current flow (depending on which 
mode you're employing). When this occurs, 
Q4 and Q5 are reverse biased and Q6 is for- 
ward biased — and it amplifies the negative 
excursions from pin 6 of IC1. 

The function of R25 is to protect Q6 
against momentary current overload. 
PROTECTION 
The protection circuit involves Q2, Q3 and 
associated components. If the voltage output 
to the track exceeds about 13 V, ZD1 and D4 
conduct, forward biasing the base of Q3. 
When Q3 turns on, it draws collector current 
via LED2 and R21. LED2 lights, providing war- 
ning of a fault. If the output current exceeds 
about 1A5 the current through R16 (which is in 
series to the supply to the track) induces a 
voltage drop across it of about 0V7 or so and 
this forward biases the base of Q2 via R17 and 
R18. Q2 thus turns on and it draws collector 
current via D2, R21 and LED2. However, the 
collector voltage of Q2 will be around a few 
hundred millivolts and the output of IC1 will 
be shunted to the 0 V rail via D3 and the 
collector-emitter junction of Q2. 

Thus, you receive a warning of supply 
overload and the supply, track etc., is pro- 
tected against overcurrent damage. 

FUEL TANK 
The 'fuel tank' is simulated by IC2 and 
associated components. This op-amp is con- 
nected as an integrator. A 'full' lank cor- 
responds to 0 V on the output of IC2, an 
'empty' tank to about 12 V. As current flows 
through the load (car motor), and hence via 
R16, a voltage is dropped across R16. This 
voltage is integrated by IC2 which has an RC 
network (R13-C4) in the feedback loop. As 
more load current is drawn, pin 6 of IC2 rises 
towards 12 V. 

The meter, M1, indicates the output 
voltage of IC2 and is marked like a fuel gauge. 
While the fuel tank is full or partially full, the 
current through M1 flows via the base of Q1, 

forward biasing it. Thus, Q1 is held on while 
this current flows. The collector current of Q1 
flows via LED1 (the hand controller and 
associated resistors). LED1 lights, indicating 
you have fuel in the tank. When the fuel 'runs 
ouf, pin 6 of IC2 is at 12 V and no current 
flows through Ml; thus the base of Q1 
receives no bias and it turns off. LED1 ex- 
tinguishes at this stage and no voltage is 
delivered to the hand controller. IC1 inter- 
prets this as if you have the controller set to 
the rest or off position and no power is sup- 
plied to the track. Your car slops. . . 

The 'capacity' of the fuel tank is defined 
by the values of C4and R13. The values shown 
give a 'full tank' of about 60 amp-seconds — 
which corresponds to about 30 rapid laps of a 
2V2 metre long track in 1)64lh scale. The 
values of C4 and R13 may be varied to suit 
your taste, as indicated in the table on page 33. 

While there is fuel, LED1 is on and its ter- 
minal voltage is about 1V7. This voltage per- 
mits about 10 mA to flow through the 
resistance of the hand controller via R5. 
(Recall we have yet to see what its current is.) 
In addition, R7 permits some current to flow 
into the controller — generally between 0 and 
5 mA — from pin 6 of IC2. This current in- 
creases as fuel is 'used up', corresponding to 
the car getting lighter, and you get more ac- 
celeration at any particular hand controller 
setting as you 'use up' fuel. R7 defines how 
much more acceleration is obtained when the 
car is 'lighter'. 

When the fuel runs out and Q1 turns off, 
the current delivered through R5 to the hand 
controller plummets and only the 5 mA flow- 
ing via R7 is available. This gives a 'soft' end, 
allowine you to limp to the pits — if you aren't 
too tar away on the track. 

The parallel combination of R8 and the 
hand controller should be around 15 ohms. If 
your controller has a high resistance, or you 
want to substitute a 1k0 wirewound pot, for 
example, R8 should be derived from the 
following formula: 

R8 = ^CONTROLLER X , 
Rcontroller — 15 

REFUEL CIRCU IT 
'Refuelling' is effected by PB1 and Q7. When 
the car motor is not drawing power, the out- 
put of IC1 is low (less than one volt) and thus 
Q7, which derives its base bias from pin 6 of 
IC1, is off. Pressing PB1 connects R12 to the 
+12 V rail via R24 and IC2 will discharge C4. 
The output of IC2 will drop to 0 V (which is the 
'tank full' condition). Q1 will turn on again and 
current will be supplied to the hand controller 
circuit. When you power the car again, the 
voltage on pin 6 of IC1 will rise, the base of Q7 
will be biased on and its collector will draw 
current via R24. Thus, if you try to 'lop up' 
while the car is in motion, R12 will be virtually 
connected to the 0 V rail via the collector- 
emitter junction of Q7 and you won't be able 
to drive the output of IC2 low. In addition if 
you attempt to drive the car while refuelling, 
the refuelling action will be stopped by the 
same means. 

necessary to have a third contact, 
connected to the other end of the coil 
[the end without a connection). 
Remove the existing wires (some of 
these have considerable resistance 
themselves) and fit the two new wires, 
then the third. These run to the 
controller unit. Make sure you have 
plenty of length to play with. Now re- 

assemble the hand controller, being 
careful to tie off the wires in the same 
way the original two were secured. 

You should now be ready for a test 
run. 

Test Run 
Make up a simple circle of track. 

On powering up, the car should work 

to some degree. If not, stop and 
recheck. Once it works it is necessary 
to adjust the presets and so forth. 
PR1/101 should be adjusted to 
minimise 'fuel tank' circuit drift in the 
absence of power being delivered. 
(These are the integrator offset 
adjustments.) At this stage it is 
probably worth assembling the unit 
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Controller. Note that we mounted three of the transistors for each channel on the 
case itself, and that some of the power supply components are mounted 
separately on a piece of tagstrip. The board itself is fastened to the front panel by 
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heads in the photo on page 79). A choice of mounting pads is provided to allow for 
different meter dimensions - most 2" panel meters should fit, but check before 
buying. 

Gm, 

de LE, C.0THODE 

HAND CONTROLLER 1 

P8101NEFUEL 

E;,`r2E 

LED10I ANtJ, 

FV10110IPETI 

CONTROLLER 
2 

200 AC 

TABLE 1 

COMPONENT NOMINAL 
VALUE 

C4 (C104) 10u 

R13 (R113) 47k 

R10,11 (R110, 120k in 
111) parallel with 

12k 

R7 (R107) 2k7 

R8 (R108) 100R 

FUNCTION 

Sets fuel tank capacity. 

Sets fuel tank capacity, 
along with C4. 

Calibrates M1 for full 
scale deflection at 'full 
tank' status; allows other 
meter FSD values to be 
used. 

Sets the variation of 
engine power with 
remaining fraction of 
fuel. 

Sets the effective 
controller resistance to 
about 15 ohms. 

HOW TO VARY IT 

Increase its value to increase fuel 
tank capacity. Range: 10 to 47u. 

Increase its value to increase fuel 
tank capacity. Range: 10k to 100k. 

Reduce R10 to increase reading. 
Choose R10IR11 to give value 
according to 11.411Fs This 
should not need much 
adjustment if a 1 mA meter is 

used. 
Reducing R7 gives a greater gain 
in power as the fuel runs out. 
Range: 2k2 to 22k. 

Choose R108 so that R8 in 
parallel with the controller 
resistance gives a combined 
resistance of 15 ohms. 

PARTS LIST 
Resistors (all '4 W, 5% except where stated) 
R1 1k0 (link A), 39k (link B) 

R2 10k 
R3,20,21 
R4 
R5 
R6 
R7 
R8 
R9,24 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R22 
R23 
R25 
R26 

1k0 
82k 
470R 
150R 
2k7* 
100R* 
22k 
120k* 
12k 
270k 
47k* 
27k 
100k 
OR47, 1 W 
100R 
390R 
2k7 
3k9 
3k3 
10R,2W 
270R 

Potentiometers 
RV1 100k linear 
PR1 10k miniature vertical preset 

Capacitors 
C1 

C2 
C3 
C4 
C5,6 
C7 
C8,9 

1 nO ceramic 
3u3 10 V tantalum 
100n polyester 
10u 16 V tantalum 
2200u 25 V axial electrolytic 
470u 25 V axial electrolytic 
10u 16 V tantalum 

Semiconductors 
IC1 LM301 
IC2 CA3140 
IC3 78L12 or 7812 
Q1 BC179 or BC559 
Q2,3 BC107 or BC547 
Q4 BD139 
Q5 2N3055 
Q6 TIP32 
Q7 BC109 or BC549 
D1,3,9 1N4001 
D2,4 1N914 
D5-8 1N5404 
ZD1 11 V, 1W3 zener 
ZD2 12 V, 1W3 zener 
LED1 3 mm red LED 
LED2 3 mm yellow LED 

Miscellaneous 
T1 0-15-0-15 40 VA transformer (or 

60 VA) 
SW1 DPDT mains -rated toggle switch 
PB1 momentary action push-button 
M1 1 mA FSD meter 
PCB (see Buylines); case to suit (see Buylines); 
tagstrip; terminal block; mains cord and pldg; 
clamp grommet; mounting hardware etc. 

NOTE 
The controller circuit is duplicated for the 
second track, so you will require two of each 
component with the exception of R26, C5-9, 
IC3, D5-9, ZD2, SW1 and T1. Components for 
the second controller are designated R101, 
C101, D101 etc. 

*Components marked with an asterisk may 
need alteration to suit your particular require- 
ment (see text). 
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case itself, and that some of the power supply components are mounted 
separately on a piece of tagstrip. The board itself is fastened to the front panel by 
means of the meters, which are bolted directly to the PCB (you can see the bolt 
heads in the photo on page 79). A choice of mounting pads is provided to allow for 
different meter dimensions - most 2" panel meters should fit, but check before 
buying. 
   ...TABLE 1   

COMPONENT 

C4 (C104) 

R13 (RIITJ 

RIO,11(R110r 
111) 

R7 (R107) 

R8 (R108) 

NOMINAL 
VALUE 

10u 

47k 

120k in 
parallel with 
12k 

2k7 

100R 

FUNCTION 

Sets fuel tank capacity. 

Sets fuel tank capacity, 
along with C4. 
Calibrates M1 for full 
scale deflection at 'full 
tank' status; allows other 
meter FSD values to be 
used. 

Sets the variation of 
engine power with 
remaining fraction of 
fuel. 
Sets the effective 
controller resistance to 
about 15 ohms. 

HOW TO VARY IT 

Increase its value to increase fuel 
tank capacity. Range: 10 to 47u. 
Increase its value to increase fuel 
tank capacity. Range: 10k to 100k. 
Reduce R10 to increase reading. 
Choose R10/R11 to give value 
according to 11.4/IFS[,. This 
should not need much 
adjustment if a 1 mA meter is 
used. 
Reducing R7 gives a greater gain 
in power as the fuel runs out. 
Range: 2k2 to 22k. 

Choose R108 so that RB in 
parallel with the controller 
resistance gives a combined 
resistance of 15 ohms. 

PARTS LIST 
Resistors (all (AW, 5% except where stated) 
R1 1k0 (link A), 39k (link B) 
R2 . 10k 
R3,20,21 IkO 
R4 82k 
R5 470R 
R6 150R 
R7 2k7' 
R8 100R' 
R9,24 22k 
R10 120k* 
Rll 12k 
R12 270k 
R13 47k' 
R14 27k 
R15 100k 
R16 0R47, 1 W 
R17 100R 
R18 390R 
R19 2k7 
R22 3k9 
R23 3k3 
R25 10R, 2 W 
R26 270R 

Potentiometers 
RV1 100k linear 
PR1 10k miniature vertical preset 

Capacitors 
C1 InO ceramic 
C2 3u3 10 V tantalum 
C3 lOOn polyester 
C4 10u 16 V tantalum 
C5,6 2200u 25 V axial electrolytic 
C7 470u 25 V axial electrolytic 
C8,9 10u 16 V tantalum 

Semiconductors 
IC1 LM301 
IC2 CA3140 
1C3 78L12 or 7812 
Qi BC179 or BC559 
Q2,3 BC107 or BC547 
Q4 BD139 
Q5 2N3055 
Q6 TIP32 
Q7 BC109 or BC549 
D1,3,9 1N4001 
D2,4 1N914 
DS-8 IN 5404 
ZD1 11V, 1W3 zener 
ZD2 12 V, 1W3 zener 
LED1 3 mm red LED 
LED2 3 mm yellow LED 

Miscellaneous 
T1 0-15-0-15 40 VA transformer (Or 

60 VA) 
SW1 DPDT mains-rated toggle switch 
PB1 momentary action push-button 
Ml 1 mA FSD meter 
PCB [see Buylines); case to suit (see Buylines); 
tagstrip; terminal block; mains cord and plug; 
clamp grommet; mounting hardware etc. 

NOTE 
The controller circuit is duplicated for the 
second track, so you will require two of each 
component with the exception of R26, C5-9, 
IC3, D5-9, ZD2, SW1 and T1. Components for 
the second controller are designated R101, 
C101, D101 etc. 

'Components marked with an asterisk may 
need alteration to suit your particular require- 
ment (see text). ' 
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PROJECT : Slot Car Controller 

Our hand controller after 
modification. 

and giving it a serious workout. You 
may find that you want to increase the 
fuel tank capacity (C4), change from 
one mode to the other (links A and B) 

or that the control is rough or jittery. If 
this latter is the case, then your 
controller is probably one with 
relatively few turns of resistance wire. 
This is causing sharp changes in level, 
to which the electronics respond with 
excessive overshoot. The cure is to 
increase C3/103 to, say, 1 uF. This is 

especially prevalent with the cheap, 

BUYLINES 
There should be no problems obtaining any of 
the components used in this project. Note, 
however, that the PCB is laid out to accept 
Toy -packaged CA3140s - not the DIL type 
- so make sure you buy the correct ones. The 
case we used is one from the Vero range, order 
no. 65-2523E, but any similar -sized one will do 
(About 220 x 156 mm). The PCB can be 
obtained from us at a cost of f 3.72 by filling in 
the order form on page 45. 

6 V operated sets. After you have had a 

while in the seat, remove the front 
panel and alter the appropriate 
components (marked with an asterisk) 
in order to produce the effects desired. 
To find out what these are, consult 
Table 1. 

A note should be included on the 
correct adjustment of the maximum 
torque presets, RV1/101. This is much a 

matter of preference. They should be 
adjusted so that the car does not get 
ridiculous amounts of power just prior 
to running out of fuel, but so that the 
car can just be crashed on full power 
with a full tank. It is probably also a 

good idea to set the two channels alike 
with a multimeter to ensure fairness. 
(Be sure to have equal amounts of fuel 
when doing this adjustment!) 

ETI 

8" FLOPPY DISC DRIVES 
1.B M,t,ahn), D u,i,i' Scleel D(01,1,. Dnnsny 
BRAND NEW URE 1200 Floppy n,,.( drives al a 

rule 1110.1y Iriw pnni 

11..1.6 megabyte capacity. 
Double Sided. 

» » Double Density. 
» 154 I/ Da.nks. 

»» u 240v AC. . 24v 
+Will.11,1f1,11i wrt 

secled 61601. 
en,dy 

1111» 064/661061,11r, allow 
x.lnl 6, 1,100 

11.1/.11.04,».+ Use,11.1/.11.04,/vlhvn,k innlnli l 
»-» ONLY £260.00. 

Honeywell Bull 0120 Hard disk. Brand new boxed ONLY [450 00 
DRE4000A 125899011 Hard disk. Brand new boxed ONLY £600.00 
Plessey Standby Invertors 375VA. Mains O/ P from car batteries 
ONLY £110.00 
LOGABAX Lx180 Printer upper/lower case ONLY £350.00 
Ampex TM7 1 /2" Tape deck 7/9 track ONLY (100.00 
Precision les 1217 1/2" tape deck ONLY [100.00 
SHUGART 801 8" floppy drives ex new equipment ONLY £200.00 

HARD COPY 
These Date Dynamics 00390 
printers feature silenced cases and 
come with a BRAND NEW print 
head. Most have seen little use and 
all may be configured for RS232 or 

20 mA current loop, making them 
the Weal choice for most home 
MICRO systems. 

+ ASCII C1uva.. ter Se) 
+++ Plain Pepsi 

1111 Fr...nor SpreeMet 1140 
+++ 1100 Baud 

+++ ONLY £65.00 ns can 
Gannet he woes. C It bm once when 
mocks exhatislen. 

CARRIAGE AND PACKING 
AT COST 

CALLERS WELCOME 
BY APPOINTMENT 

MAWSON ASSOCIATES 
124 LENNARD ROAD. 

BECKENHAM. KENT BR3 IQP 

01-778 3600 

WE ALSO BUY SURPLUS 
COMPUTERS AND 
COMPUTER PERIPHERALS. 
PLEASE RING FOR DETAILS. 

Please 
mention 
E.T.I. 

when replying 
to all 

adverts 1 

E LECTRÖVKLÏÍE 
INVITE YOU TO 

Read all about it! 
A selection of much -demanded books from the very large stocks we carry. (More in our 
Catalogue 82 with over 6,000 items for constructors from a washer to a computer 70p 
post free, with 70p refund voucher for use on orders £10 and over. 

TI SEMICONDUCTOR BOOKS 
(Al{ prices in TI section are Nett) 
MOS Memory 
Bipolar Memories 
Optoelec tronlcs 
Opto Theory and Practice 
Linear Control 
Voltage Regulators 
Bipolar Microcomputer 

Components 
Interface Circuits 
TTL Data Book 

"Understanding Series" 
Solid State Electronics 
Digital Electronics 
Microprocessors 
Calculator Mathematics 
Communication Systems 
Computer Science 

Pocket Guides 
Volume One - TTL 
Volume Two -- Linear and Interface 

TOWERS INTERNATIONAL SERIES 
Transistor Selector 
FET Selector 

Op -Amp Selector 
Microprocessor Selector 

£6.95 
£14.95 

f3.95 Elektor Digibook f5.45 
£1.00 
£4.00 
£6.00 BARBANI BOOKS 
£4.00 Selection 
£4.50 BP42 50 LED Circuits 95p 

BP43 Walkie Talkies £1.50 
£4.50 bp44 IC 555 Projects £1.95 
£7.00 BP52 TV DX £1.95 
£8.50 BP57 Building a solid state 

oscilloscope £1.50 
BP55 Radio Stations Guide £1.75 

£3.95 BP70 Radio Fault Finding 70p 

£3.95 BP75 Remote Control Projects £1.95 

£3.95 BP85 International Transistor 

£3.95 Equivalents £2.95 

£3.95 BP211 Diode Data £1.25 

£3.95 BP222 Six Receivers £1.25 
BP224 Fifty CMOS Polects £1.35 

COMPUTER BOOKS 
All prices in this section are Nett 

£3.50 Programming the 2801Zaksl £11.50 
£2.50 CP/M HAndbook £9.45 

Basic Computer Games £5.95 
More Basic Computer Games £6.25 
Using CP/M £5.95 

£9.50 CP/ M Users Guide £10.10 
£3.50 Z.80 Progrmming Manual £9.50 

VAT is not charged on books. Discounts ion book orders) - 5% on orders over £20; 10% 
on orders over £50 - not applicable on items marked N (nett) or where stated for sections 
above. Postage - Add 40p for orders for books totalling less than £5.00 

ELECTROVALUE LTD 28E St Jude's Rd., Englefield Green, Egham, Surrey 
TW20 OHB. Phone: Egham (STD 0784: London 87133603. Telex 264475. 
NORTHERN BRANCH, 680 Burnage Lane, Burnage, Manchester M19 1NA. Phone 
061-432 4945. 
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PROIECT : Slot Car Controller 

Our hand controller after 
modification. 

' tj , i .. 

/• 

and giving it a serious workout. You 
may find that you want to increase the 
fuel tank capacity (C4), change from 
one mode to the other (links A and B) 
or that the control is rough or jittery, (f 
this latter is the case, then your 
controller is probably one with 
relatively few turns of resistance wire. 
This is causing sharp changes in level, 
to which the electronics respond with 
excessive overshoot. The cure is to 
increase C3/103 to, say, luF. This is 
especially prevalent with the cheap, 

.3UYLINES. 
There should be no problems obtaining any of 
the components used in this project. Note, 
however, that the PCB is laid out to accept 
TOS-packaged CA3140s - not the OIL type 
— so make sure you buy the correct ones. The 
case we used is one from the Vero range, order 
no. 65-2523E, but any similar-sized one will do 
(<ibout 220 x 156 mm). The PCB can be 
obtained from us at a cost of £3.72 by filling in 
the order form on page 45. 

6 V operated sets. After you have had a 
while in the seat, remove the front 
panel and alter the appropriate 
components (marked with an asterisk) 
in order to produce the effects desired. 
To find out what these are, consult 
Table 1. 

A note should be included on the 
correct adjustment of the maximum 
torque presets, RV1/101. This is much a 
matter of preference. They should be 
adjusted so that the car does not get 
ridiculous amounts of power just prior 
to running out of fuel, but so that the 
car can just be crashed on full power 
with a full tank. It is probably also a 
good idea to set the two channels alike 
with a multimeter to ensure fairness. 
(Be sure to have equal amounts of fuel 
when doing this adjustment!) 

ETI 

electroValue 

8" FLOPPY DISC DRIVES 
I 6 M-Kjiibyn: [hmlit.; Sided Ormbli- D BBAND NEW DHE 7700 Floppy dis< drive .idh.iihhi■Jy fow    
* * »1 6 megabyte capacity * * * Double Sided. * * » Double Density * * • tb4 // I lin ks •* » 74(lv AC. • 74v {) ■ bv « * * Will ills.i read write 

• * * ONLY £260.00 rscrr 
Honeywell Bull D120 Hard disk. Brand new boxed ONLY £450 00 DRE4000A (258 99011 Hard disk. Brand new boxed ONLY £600.00 Pfe*sey Standby Invertors 375VA. Mains O/P from car batteries ONLY €110 00 LOGABAX LX180 Printer upper/lower case ONLY £350.00 Ampex TM7 1/2" Tape deck 7/9 track ONLY £100.00 Precision Ins 1217 1/2" tape deck ONLY £100 00 SHUGART 001 8" floppy drives ex, new equipment ONLY £200.00 

HARD COPY 
These Date Dynamics RO390 printers feature silenced cases and come with a BRAND NEW print head Most have seen little use and all may be configured for RS232 or 20 mA current loop, making them the ideal choice tor most home MICRO systems 

ASCII Ch.ir.n:ici Sfi *** Plain p:i| mt • » " FriClinn m Sprnckct Ici-d • • » ItOOB.urd 
••• ONLY £65 00 . fIScarr 

CARRIAGE AND PACKING AT COST 
CALLERS WELCOME 

BY APPOINTMENT 

MAWSON ASSOCIATES 
124 LENNARD ROAD, BECKENHAM, KENT BR3 1QP 

01-778 3600 

WE ALSO BUY SURPLUS COMPUTERS AND COMPUTER PERIPHERALS. PLEASE RING FOR DETAILS. 

Please 

mention 

E.T.I. 

when replying 

to all 

adverts 

INVITE YOU TO 

Read all about it! 
A selection of much-demanded books from the very large stocks we carry. (More in our 
Catalogue 82 with over 6,000 items for constructors from a washer to a computer 70p 
post free, with 70p refund voucher for use on orders £10 and over. 

Tt SEMICONDUCTOR BOOKS 
(AHprices in Ti section are Nettl 
MOS Memory £3.95 
Bipolar Memories £1.00 
Optoelectronics £4.00 
Opto Theory and Practice £6.00 
Linear Control £4.00 
Voltage Regulators £4.50 
Bipolar Microcomputer 

Components £4.50 
Interface Circuits £7 00 
TTL Data Book £8.50 
"Understanding Series" 
Solid State Electronics £3.95 
Digital Electronics £3.95 
Microprocessors £3.95 Calculator Mathematics £3.95 
Communication Systems £3.95 
Computer Science £3.95 

Op-Amp Selector £6.95 
Microprocessor Selector £14.95 
Elektor Oigibook £5.45 

BARBANI BOOKS 
Selection 

BP42 50 LED Circuits 95p 
BP43Walkie Talkies £1.50 
bp44 IC 555 Projects £1.95 
BP52TVDX £1.95 
BP57 Building a solid state 

oscilloscope £1.50 
BP55 Radio Stations Guide £1.75 
BP70 Radio Fault Finding 70p 
BP75 Remote Control Projects £1.95 
BP85 International Transistor 

Equivalents £2.95 
BP2n Diode Data £1.25 
BP222 Six Receivers £1.25 
BP224 Fifty CMOS P-ojects £1.35 
COMPUTER BOOKS 
All prices in this section are Nett 
Programming the 280 (Zaks) £11.50 
CP/M HAndbook £9.45 
Basic Computer Games £5.95 
More Basic Computer Games £6.25 
Using CP/M £5.95 
CP/M Users Guide £10.10 
Z 80 Progrmming Manual £9.50 

VAT is not charged on books. Discounts (on book orders) - 5% on orders over £20; 10% 
on orders over £50 — not applicable on items marked N (nett) or where stated for sections 
above. Postage — Add 40p for orders for books totalling less than £5.00 

ELECTROVALUE LTD 28E St Jude's Rd.( Engiefieid Green, Egham, Surrey TW20 0HB. Phone: Egham (STD 0784: London 87) 33603. Telex 264475. 
NORTHERN BRANCH. 680 Burnage Lane, Burnage, Manchester M19 1NA. Phone 
061 432 4945. 

Pocket Guides 
Volume One - TTL £3.50 
Volume Two - Linear and Interface £2.50 

TOWERS INTERNATIONAL SERIES 
Transistor Selector £9.50 
FET Selector £3.50 
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%GREENWELD 
443A Millbrook Road Southampton soi OHX 
All prices include VAT at 15% - just add 50p post 
ULTRASONIC ALARM - £14.95 198213 CATALOGUE 

Originally made to retail at over 150, these neat 
units housed in a 120 x 100 x 45mm case are Bigger! Better!! Buy one!!! 
brand new and boxed. They work by transmission Only 75p Inc. post - Look what you get! I 

of a 40kHz beam which responds to movement by Vouchers worth 72p 
detecting the Doppler freq. shift. Mains operated 1st class reply paid envelope 
with internal buzzer and provided with data, these Wholesale list for bulk buyers 
units are excellent value at only £14.95 Bargain List with hundreds of surplus lines 

Huge range of components 
Low, low prices 

Sent free to schools, colleges etc. 1000 RESISTORS £2.50 
We've just purchased another 5 million preformed 
resistors, and can make a similar offer to that 
made two years ago, at the same price!!! K523 
- 1000 mixed K and hW 5% carbon film 
resistors, preformed for PC8 mntg. Enormous 
range of preferred values. 1000 for £2.50; 5000 
/10;20k E36 

200 ELECTROLrnCS £4.00 
K524 Large variety of values/voltages, mostly 
cropped leads for PCB mntg. 1-1000uF, 10-63V. 
All new full spec components, not chuck -outs!! 
200 £4; 1000 £17.50 

CHEAP CHIPS 
76477 Sound IC £1.25 
2102A RAM 8 for £3 
MK4027 shift reg. 8 for E6 
uA78MG + volt reg 11.00 
uA79MG - volt reg E1.20 
74LS112 Dual Flip -Flop 8 for E1 

T11311 Hexadecimal display with decode 
0-9 and A - F. With data E3.50. 

CAPACITOR BARGAINS 
2200uF 100v cans 80 x 40mm dia 75p; 10/£5.50; 
220uF 10V axial 6p; 100 £2.30: 1000 £16; 400 + 
100uF 275V 102 x 44mm dia. 75p; 10 15.50; 
200uF 350V, 100 + 100 + 50uF 300V can 75 x 
44mm dia. 40p; 10/f3; 100/f20; 100uF 25V Axial 
£3/100. 
0.33uF50V rad. £1.50/100, £12/1000 
0.47uF 50V rad. £1.50/100, £12/1000 elec 
22uF 50V rad E3/ 100, f24/1000 
Electrolytics: 10u4OV PC mntg 25/11.25 100/£3; 
4.7u/63V PC mntg same price 
1250u/25V can 10/11.60100/110 
1500u/40V can 10/2.20 100/£15 
800u/250V can 10/£5.50100/f44 
4000/400V can 10/18 100/156 
100u/350V, 100 + 100 + 50/300V (all in one can) 
10/£5.00 100/f36.00 

LIE DETECTOR 

Not a toy, this precision instrurnent was originally 
part of an "Open University' course, used to 
measure a change in emotional balance, or as a lie 
detector. Full details of how to use it are given, 
and a circuit diagram. Supplied complete with 
probes, leads and conductive jelly. Needs 2 41/2V 
belts. Overall size 155 x 100 x 100mm. Only 
£7.95 - worth that for the case and meter alone!! 

SOLENOIDS AND RELAYS 
W921 Solenoid rated 48V at 25% duty cycle, but 
work well on 24V (700gm pull, 10mm travel) push 
or pull 27 x 18 z 15mm 55p 
W922 Mains 240V ac solenoid, 10% duty cycle, 
push or pull, 16mm travel. 50 x 20 x 16mm. Only 
£1.50 
W895 9V DC relay 500RSPCO 28 x 24 x 19.50p 
W733 11 pin plug in relay, 240V ac, 3PCO 5A 
contacts £2.50. Base f36p 
W838 700R 24V 4PCO "continental" relay 35 x 

30 x 18, only 84p; 10/17.00 
W847 37R 5-10V relay, SP 3A contact, PCB 
mntg 11 x 33 x 20. 95p; 10/f7.50 
W893 Omron LY4 mains relay, 4PCO 5A contacts. 
£2.50 
W896 24V ac coil, but works well on 6V DC. 2 x 
10A c/o contacts. Ex -equip, only Epp 

MIXED LED PACK 
All new full spec by Micro, Fairchild, etc. 
Red, Yellow, Green, Amber, Clear, 3mm 
B 5mm. Pack of 50 asstd 13.95: 250 £16 

5V 3A REGULATED PSU KIT 
A197 All components + heat sink to build this 
simple yet useful power supply. A regulated 
output of 5V at up to 3A for just £2.50. 
Suitable transformer 19V 3A1 £4.85. 

741 OP -AMP -12 for f1 
A recent purchase of Raytheon IC's included a 

large quantity of 14 OIL 741 op -amps, so take 
advantage while stocks last! 12 741's £1.00. 

AMAZING! COMPUTER GAMES 
PCB's for PEANUTS!! 

A bulk purchase of PCB's from several well known 
computer games including Battleships, Simon, 
Logic 5 and Starbird enable us to offer these at 
incredibly low prices: 

'STARBIRD' 
Gives realistic engine sounds and flashing laser 
blasts -- accelerating engine noise when module 
is pointed up, decelerating noise when pointed 
down. Press contact to see flash and hear blast of 
lasers shooting. PCB tested and working 
complete with speaker and bart. clip (needs PP31. 
PCB size 130 x Gomm. Only £2.95 

'SIMON' 
The object of this game is to repeat correctly a 
longer and longer sequence of signals in 3 
different games. (Instructions included). PCB 
contains chips, switches, lamphoiuers and lamps, 
and is tested working, complete with speaker. 
Needs PP3 and 2 x HP11. PCB size 130 x 
130mm. Only £3.95 

'COMPUTER BATTLESHIPS' 
Probably one of the most popular electronic 
games on the market. Unfortunately the design 
makes it impractical to test the PCe as a working 
model, although it may well function perfectly. 
Instead we have tested the sound chip, and sell 
the board for its component value: SN76477 
sound IC; TMS1000 u -processor; bat clips, R's, 
C's etc. Size 160 x 140mm. Only £1.50. 
Instruction book and circuit 30p extra 

'MICROVISION' Cartridges 
These are a small PCB with a micro -processor 
chip, designed to plug in to the microvision 
console. Only snag is we don't have any 
consoles!! However, they can be used as an 
oscillator with 4 different freq. outputs simply by 
connecting a battery and speaker. Tested and r 

working (as an oscl with pin out data. PCB size 
72 x 60mm. 

ONLY 25p each!! 

LOGIC 5 PANEL 
Tested Logic 5 now sold out - but we have some 
PCB's with 10 LED's and chip on, but no 
keyboard. Not tested. 50p 

ELECTRO -DIAL 

Electrical combination lock - for maximum 
security - pick proof. 1 million combinations!! 
Dial is turned to the right to one number, left to a 
second number, then right again to a third 
number. Only when this has been completed in 
the correct sequence will the electrical contacts 
close. These can be used to operate a relay or 
solenoid. Overall dia. 65mm x 60mm deep. Only 
£9.95 
Also availabe without combination - Only 13.951 

1W AMP PANELS 
A011 Compact audio amp intended for 
record player on panel 95 x 65mm including 
vol control and switch, complete with 
knobs. Apart from amp circuitry built 
around LM380N or TBA820M, there is a 

speed control circuit using 5 transistors. 
9V operation, connexion data supplied. 
ONLY £1.50. 

RELAYITRIAC PANEL MKII 
2537A PCB 100 x 75mm containing a wealth of 
components: 2 x 12V DPCO min relays, SC146E 
10A 400V mac, 555 timer, 10 x 1N4001 diodes, 
2N5061 SCR, 2 x 3mm LED's 3 x 2N3704, R's B 
C's - Amazing value - if bought separately, parts 
would cost around E8!! Our price for the panel, 
just £1.50 

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG 
Telephone: HASTINGS (04241438004 

,1-1111R11 iTH 
LTD 

ELECTRONIC KITS 

KS100 MINI VHF SUPERREGENERATIVE 
RECEIVER 06108MHZ 8V D.0 f5.34 Inc VAT 

KS280 MINI F.M. TRANSMITTER 96100 
MHZ SV D.0 (NOT LICENCEABLE IN 

UK1 £7.39 Inc VAT 

KS240 3 CHAN SOUND TO LIGHT, OUTPUT 
3 X 1KW 240v £1170 Inc VAT 

KS200 3 CHAN CHASE LIGHT, 1KW PER 
CHAN, 240V A.0 £11.27 tac VAT 

AL 

KS272 0 CHAN HIGH POWER VU DISPLAY, 
300W PER CHAN, 240V A.0 £21.29 me VAT 

KS2313 CHANNEL MICROPHONE 
OPERATED SOUND TO LIGHT, 380W 
PER CHAN 240v A.0 £14.43 etc VAT 

UK504 LOGIC PROBE, SUITABLE FOR 
TTL DTL-SMOS CIRCUITS, 5V D.0 £9.16 

jec VAT 

Ij`: 

UK993 CROSS HATCH GENERATOR 
R.F. OUTPUT, U.H.F. INTERNAL 9V D.0 

SUPPLY £73.51 Mc VAT 
(unctnuse 

Pan 8 Poking. 50p per KS kit 75p pet UK kit Send 20p SAE for catab0ue of our IMan.l 
eelettoiee range of kits 6 wherets. Tode, Educational 8 Eapon enquiries welcomed. VISA 

. 
4-1 
L The firm for Speakers 

AU i o 

Just 0 / will bring you the latest Wilmslow Audio 

80 page catalogue packed with pictures and specifications 

of HIFi and PA Speaker Drive Units, Speaker Kits, 
Cabinet Kits.... 

1000 items for the constructor. 
CROSSOVER NETWORKS AND COMPONENTS. 
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP 
DISCO CABINETS - PLUS MICROPHONES - 
AMPLIFIERS -- MIXERS - COMBOS - EFFECTS - 
SPEAKER STANDS AND BRACKETS - IN -CAR 
SPEAKERS AND BOOSTERS ETC. ETC. 

* Lowest prices - Largest stocks * 
* Expert staff - Sound advice * 

* Choose your DIY HiFi Speakers in the comfort * 
of our listening lounge. 

(Customer operated demonstration facilities) 
* Ample parking * 

* Access Visa American Express accepted * 
r 
(I. AIUDiU 
\- 0825 629599 

35/39 Church Street, Wilmisow, Cheshire 5X9 1AS 

Lightning Service on telephoned credit card orders) 

etrp,teV+ Okla 
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IIMWELD 
| AA3A Millbrook Road Southampton SOI OHX 

AH prices include VAT at 15% - just add 50p post 

1982/3 CATALOGUE . ULTRASONIC ALARM - £14.95 I Originally made to retail at over £50. these neat | ■ units housed in a 120 k 100 x 45mm case are I brand new and boxed. They work by transmission I of a 40k H? beam which responds to movement by J detecting the Doppler freq. shift. Mams operated B with internal buzzer and provided with data, these 
■ units are excellent value at only Ei4.95 

1000 RESISTORS £2.50 ■We've just purchased another 5 million preformed I resistors, and can make a similar offer to that Imade two years ago, at the ssmo pricel!! K523 I 1000 mixed Y* and 16W 5% carbon film 
Iresistors, preformed for PCB mntg. Enormous I range of preferred values. 1000 tor £2,50; 5000 
|£l0.20k€36 

IELECTROLYT1CS £4.00 |K524 Large variety of values/voltages, mostly ^cropped leads for PCB mntg. l-1000uF, 10-63V. 
| All new full spec components, not chuck-outs!! "200 £4; 1000 £17.50 

CHEAP CHIPS 
176477 Sound IC £1,25 
I2102A RAM 8 for £3 
] MK4027 shift reg. 8 for £6 
juA78MG + volt reg £1.00 
I uA79MG - volt reg El.20 
I 74LS112 Dual Flip-Flop 8 for £1 
I TfL3n Hexadecimal display with decode 
I 0—9 and A —F. With data £3.50. 
J CAPACITOR BARGAINS 12200uF 100V cans BO x 40mm dia 75p; 10/E5.B0 l220uF 10V axial Sp; 100 £2.30; 1000 £16; 400 + 
llOOuF 275V 102 x 44mm dia. 76p; 10 £5.50; 1200uF 350V. 100 + 100 + 60uF 300V can 75 x 144mm dia. 40p; l0/£3; 100/£20; lOOuF 25V Axial 
I £3/100. l0.33uF 50V rad. El .50/100, £12/1000 
10.47uF 50V rad. £1.50/100, €12/1000 elec |22uF50V rad £3/100. £24/1000 
I Electroiytics; 10u40V PC mntg 25/£1,25 100/E3; 14.7u/63V PC mntg same price 11250u/25V can 10/E1.60 100/C10 11500u/40V can 10/2.20 100/E15 1800u/250V can 10/£5.50 100/£44 1400u/400V can 10/£8 100/£56 
1100u/350V, 100 + 100 + 50/300V (all in one can) 110/£5.00 100/E36.00 

LIE DETECTOR 

Bigger! Better!! Buy one!!! Only 75p inc. post — Look what you get!! 
) Vouchers worth 72p 
1 1 si class reply paid envelope 
• Wholesale list for bulk buyers 
• Bargain List with hundreds of surplus lines 

• Huge range of components 
• Low, low prices 

Sent free to schools, colleges etc 
AMAZING! COMPUTER GAMES 

PCB's for PEANUTSII A bulk purchase of PCB's from several well known 
computer games including Battleships, Simon, Logic 5 and Starbird enable us to offer these at incredibly low prices: 

'STARBIRD' Gives realistic engine sounds and flashing laser blasts - accelerating engine noise when module is pointed up, decelerating noise when pointed down. Press contact to see flash and hear blast of 
lasers shooting PCB tested and working complete with speaker and ban. clip (needs PP3). PCB size 130 x 60mm. Only £2.95 

'SIMON' The object of this game is to repeat correctly a longer and longer sequence of signals in 3 different games. (Instructions included). PCB contains chips, switches, lamphoiuers a nd lamps, and is tested working, complete with speaker. Meeds PP3 and 2 x HF11. PCB size 130 x 130mm, Only £3,95 
'COMPUTER BATTLESHIPS' Probably one of the most popular electronic games on the market. Unfortunately the design makes it impractical to test the PC0 as a working model, although it may well function perfectly. Instead we have tested the sound chip, and sell 

the board for its component value: SN76477 sound IC; TMS1000 u-processor; bat clips, R's, 
C's etc. Size 160 x 140mm. Only £1.50, Instruction book and circuit 30p extra 

'MICROVISION' Cartridges 
These are a small PCB with a micro-processor chip, designed to plug in to the microvision console. Only snag is we don't have any consoles!' However, they can be used as an oscillator with 4 different freq. outputs simply by connecting a battery and speaker, Tested and working (as an osc) with pin out data. PCB size 
72 x 60mm. 

ONLY 25p eachll 

LOGIC 5 PANEL Tested Logic 5 now sold out — but we have some ■fc - > PCB's with 10 LED's and chip on, but no keyboard. Not tested, 50p 
m 

ELECTRO-DIAL 

PSS! dSM., 
K,  S*.. •» A. I Not a toy, this precision instrument was originally ■ part of an "Open University" course, used to I measure a change in emotional balance, or as a tie Idetector. Full details of how to use it are given, land a circuit diagram. Supplied complete with ■ probes, leads and conductive jelly. Needs 2 4!6V 

Ibatts, Overall size 155 x 100 x 100mm. Only |£7.95 worth That for the case and meter alone!! 
SOLENOIDS AND RELAYS I W921 Solenoid rated 48V at 25% duty cycle, but I work well on 24V I700gm pull, 10mm travel) push 

I or pull 27 x 18 x 15mm 55p IW922 Mains 240V ac solenoid, 10% duty cycle, 
I push or pull, 16mm travel. 50 x 20 x 16mm. Only I £1.50 IW895 9V DC relay 500R SPCO 28 x 24 x 19. 50p I W733 11 pin plug in relay, 240V ac, 3PCO 5A 
I contacts £2.50. Base £36p IWB38 700R 24V 4PCO "continental" relay 35 x 130 x 18, only 84p; 10/£7.t)0 
IW847 37R 5-10V relay, SP 3A contact, PCB I mntg 11 x 33 x 20. 96p; 10/£7,50 
IW893 Omron LY4 mains relay, 4PCO 5A contacts. 
I £2.50 IW896 24V ac coil, but works well on 6V DC. 2 x 
110A c/o contacts. £x-equip, only 60p 

MIXED LED PACK 
All new full spec by Micro, Fairchild, etc. 
Red, Yellow, Green, Amber, Clear, 3mm 
& 5mm. Pack of 50 asstd £3.95; 250 £15 

SV 3A REGULATED PSU KIT 
I A197 All components + heat sink to build this 
I simple yet useful power supply. A regulated output of 5V at up to 3A tor just £2.50, 
| Suitable transformer {9V 3A) £4.85. 

741 OP-AMP-12 for £1 
I A recent purchase of Raytheon IC's included a 
I large quantity of 14 DIL 741 op-amps, so take 
| advantage while stocks last! 12 741's £1.00. 

Electrical combination lock — for maximum security - pick proof. 1 million combinations!! 
Dial is turned to the right to one number, left to a second number, then right again to a third 
number. Only when this has been completed in 
the correct sequence will the electrical contacts 
close. These can be used to operate a relay or 
solenoid. Overall dia. 65mm x 60mm deep. Only £9.95 Also availabe without combination — Only £3.95 

1W AMP PANELS 
A011 Compact audio amp intended for 
record player on panel 95 x 65mm including 
vol control and switch, complete with 
knobs. Apart from amp circuitry built 
around LM380N or TBA820M, there is a 
speed control circuit using 5 transistors. 
9V operation, connexion data supplied. 
ONLY £1.50. 

RELAY/TRIAC PANEL MKII Z537A PCB 100 x 75mm containing a wealth of 
components: 2 x 12V DPCO min relays, SC146E 10A 40QV triac, 555 timer, 10 x 1N4001 diodes 
2N5061 SCR, 2 x 3mm LED's 3 x 2N3704, R's & 
C's - Amazing value — if bought separately, parts 
would cost around €8!i Our price for the panel, just £1.50 

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG 
Telephana: HASTINGS 104241436004 

* 

LTD 
ELECTRONIC KITS 

KSIOO MINI VHF SUPERREGENERATIVE 
RECEIVER W1WMHZ 9V D.C ES.34 inc VAT KS2721 CHAN HIGH POWER VU DISPLAY, 

MOW PER CHAN. 2MV AC £21.29 he VAT 

JP 

KS200 MINI F.M, TRANSMITTER 88108 
MHZ 8V 0.C (NOT UCENCEABLE IN 

UK) £7.39 Inc VAT 

KS238 3 CHANNEL MICROPHONE 
OPERATED SOUND TO LIGHT. 3(KIW 
PER CHAN 240V A.C £14.43 inc VAT 

KS240 3 CHAN SOUND TO LIGHT. OUTPUT 
3 X1KW 240V £13.70 iircVAT 

UK564 LOGIC PROBE, SUITABLE FOR 
TTL-DTL SM0S CIRCUITS. SV 0,G £9.46 inc VAT 

-life 
V J 

KS2G0 3 CHAN CHASE LIGR KW PER 
CHAN, 2WV AC £11.27 he VAT 

UK9S3 CROSS HATCH DtNERAlDR 
R.F. OUTPUT, U.H.F. INTERNAL 9V ' 

SUPPET £22.34 he VAT 
Rw & Pedthft Sh per KS kit, 75p per iiK ht Sewl 2Dp SAE. lor caUloQin d pur 
htensive range of kits & cabinets. Trade, Educational & Esport anquiries walcomad. 

The firm for Speakers 

Just l^Up/ will bring you the latest Wilmslow Audio 

80 page catalogue packed with pictures and specifications 

of HiFi and PA Speaker Drive Units, Speaker Kits, 

Cabinet Kits.... 

WOO items for the constructor. 
CROSSOVER NETWORKS AND COMPONENTS. 
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP 
DISCO CABINETS - PLUS MICROPHONES - 
AMPLIFIERS - MIXERS - COMBOS - EFFECTS - 
SPEAKER STANDS AND BRACKETS - IN-CAR 
SPEAKERS AND BOOSTERS ETC. ETC. 

* Lowest prices — Largest stocks * 
* Expert staff — Sound advice * 

* Choose your DIV HiFi Speakers in the comfort * 
of our listening lounge. 

(Customer operated demonstration facilities) 
* Ample parking * 

* Access Visa American Express accepted * 

TTwfwmto* 062S 629599 

35/39 Church Street, Wilmlsow, Cheehire SKB IAS 

Lightning service on telephoned credit cerd ordersl 

84 ZTI MAY 1982 



Slave power controllers (SPC) 
Controls up to 1000W via the slider. 
RFI suppressed/fused. 
Slave power unit (SPU) 
Controls up to 1000W via a logic signal 
from a remote slave. 
Master controllers (MC) 
Will master dim from 1 to a bank of 20 
SPC units. 
Remote sieves (RS) - (Preset) 
Will override an SPC at a remote loca- 
tion to the main system or control an SPU. 
Supply/reference board 
Provides the necessary supply 
voltages and signals to all units. Facili- 
ties for "Kill" and "all on." Supplies up 
to any combination of 50 modules. 

POWER DIMMING 
MODULES 

* Fully isolated * Multi channel common wiring lines * Master dimming over banks * Remote override * Dead "kill" and "all en" * Low voltage feed lines * Common neutral or live outputs 

Power Dimming Modules 
A range of isolated digitally controlled dimming modules, 
complete with panels. Each type requires connection to the 
supply/reference board. PRICES (1 of) 

SPC £13.80 
SPU 
MC 
RS 
Supply 

£9.90 
£7.20 
£8.50 

£18.20 

Post/ Pack £1.50 
Total order 

SPECIAL 
DISCOUNTS 

Are available on 
power dimmers. 
Total your order up 
and deduct: 
£100 to £199....20% 
£200 to £299.... 25% 
£300 to E399.... 30% 

3 CHANNEL SOUNDIUGHT 

CHASER £35.70 

LB31000SLC (7.1lam 

A high performance 
sound to light system which 

automatically switches to a chase when the 

music ceases. Super sensitive with an anti - 

interference circuit, the unit will operate from 
practically any amp and control up to 

1,000W/channel, 5HZ to 70K. Controls: bass/ 
mid/treble/master sensitivity/chase speed. 

STEREO DISCO 
MIXER/PREAMP 

LBPA3 
M - Magnetic 
C - Ceramic 

£33.70 
Magnetic or ceramic deck 

versions - please state 
All the requirements of a stereo disco preamp 
on one board, left and right deck mixers/tone 
controls/misc. mixer/tones/mic. auto fade 

over decks/and P.F.L. The unit can be used with 
either LB 100/150/250. 
PSU1 1+, - 15v for PA31 £7.20 

PROGRAMMABLE - 
£114.90 

P/P INS 
£1.50 Complete 

with blue 
panel/white 

letters 

* 8 channel 400W each * 16, 32, 64, 128 patterns * Automatic program recycle * Adjustable cucle on/off speed * Optically isolated, suppressed * Either common Neutral or live lamps 

An 'advanced lighting module allowing any chase or sequ- 
ence effects to be programmed, stored and recalled. Up to 
128 patterns can then be replayed in the stored order, with 
control over the cycle on and off time. At the end of the 
program the system re -cycles to the start to maintain a con- 
tinuous display. Full monitoring on the control panel over the 
outputs and control status is provided, and the program may 
be halted at any time. Although removing the mains supply to 
the module will delete the stored patterns the use of calcu- 
lator type push buttons allows speedy programming ready 
for the following night's performance. The module obviously 
provides unlimited effects and is a must for all serious 
lighting shows. 

The Multi -4 is a comprehensive sound and chase module, 
offering a wide range of forward, reverse or random effects, 
with additional sound modulation facilities. Modes of opera- 
tion are set on control pots which act as electronic switches. 
The unit has a wide speed range and will accept virtually any 
sound level input. The Multi -4 also provides monitor circuits 
for LED driving. The triac o' tputs may be used to drive up to 
4000W of lighting or up to : 0 metres of rope lights. 

MULTI -4 
£48.90 

Attractive blue panels with 
white letters, complete with 
LED monitors, knobs and 
mains illuminated switch. 

extra £9.70 

NEW NEW NEW 
4 CHANNEL SOUND 

LIGHT AUTO -CHASER 
* Bass/mid/presence/treb 
* Automatic level filter control 
* Automatic input gain control 
* L.E.D. monitor drivers 
* 10Hz to 30KHz response 
* Super sensitive 
* Zero reference triggering 
* Fascia/LED, etc. available 

£49.90 (panels, etc. £9.201 

Phone or write for immediate details 
of the LB41000SLC 

NEW NEW NEW 
I I 

2/4/8 CHANNEL CHASER 
LB81000LC 

3 CHANNEL SOUND/LIGHT 
LB31000SL 

FASCIA% £22.70 till) All the advantages 
of the SLC without chase. 

Controls: bass/mid/treble/master sensitivity. 

4 CHANNEL SOUND CHASER 

A forward running Chaser LB41000LC-S with sound input speed 
modulation. Ideal for rope £24.20 lights, etc. L 

£28.00 
An all logic chaser system for use with up to f} 
channels at 1,000 watts each. Facilities include, 
footswich trigger and module cascading (16, 
24, 32 channel, etc.), chase speed and re -cycle. 
delay. 

le tif B 
ELECTRONIC MODULES 

PROFESSIONAL ENGINEERING 
BY PROFESSIONALS 

45 Wortley Road, West Croydon 
Surrey CRO 3EB. Tel. 01-689 4138 

WE ARE OPEN MON TO Rí19 TO 5 

Each module is manufactured from the highest 
quality components, fully tested, supplied with a 
connection diagram and guaranteed for twelve 
months. 
All prices shown are VAT inclusive. Please include 
75p post/packing except where individually 
stated. To mail order send cheque/P.O./ 
Registered cash/Access number. C.O.D. service 
£1 extra. For further information send a s.a.e. 
stating which model. 
PLEASE NOTE THIS COMPANY HAS NO 
CONNECTION WITH LB ELECTRONICS OF 

HILLINGDON 

4 CHANNEL SEQUENCER 
LB41000LS 

£19.20 
A 4 channel sequence generator for banks of 
lamps up to 1,000W per channel. Two speed 
controls, cross effect to provide settings be- 
tween seconds and rapid burst. 

NICKEL CADMIUM BATTERIES 

1-24 
25-49 
50-99 
100 up 

AA(HP7) SUB 'C' 'C'(HP11) 'C'(HP11) 'D'(HP2) 
0.5AHr 1.2AHr 1,O6AHr 2.0AHr 4.0AHr 
£0.85 
£0.75 
£0.65 
£0.59 

C1.38 
£1.28 
£1.15 
£1.05 

£1.69 
£1.58 
f1.52 
£1.41 

£2.25 
f2.10 
£2.02 
f1.87 

f2.97 
f2.77 
£2.67 
f2.47 

PP3 
0.1 AHr 

f3.79 

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except 
PP3) are supplied complete with solder tags and are 'VENTED' devices suitable for fast charge. 
CHARGERS - single or dual 0/P to charge PP3, AA or SUB 'C' cells in 12-14 hrs (chargers will 
charge 'C' and 'D' cells but with longer charging time). Units supplied complete in plug top case 
with flying leads. Number of cells (10 max) in series and type must be specified for each re- 
quired 0/P when ordering. 

SINGLE 0/P CHARGER £5.04 
DUAL 0/P CHARGER £5.72 

TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag 
connections £1.57 each. 

Data and charging circuits free with 
orders over £ 10 otherwise 30p post. 
PAP 10% if order less than £10, 5% if 
order over £10. Prices DO NOT 
INCLUDE VAT and this should be added 
to the total order. 

Cheques. P.O.'s Moil Order to: - 
SOLID STATE SECURITY, 

Dept. (ETI) Bradshaw Lane, 
Parbold, Wigan, Lancs. 

Telephone 02576-3018. 

PARNDON ELECTRONICS LTD. 
Dept. No43, 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 0279 32700 

RESISTORS: Va Watt Carbon Film E24 range It 5'V. tolerance High quality resistors 
made under strictly controlled conditions by automatic machines Bandoliered 
and colour coded. 
£1.00 per hundred mixed. (Min 10 per value) 

f8 50 per thousand mixed (Mm 50 per value) 

Special stock pack 60 values. 10 off each £5-SQ,0' 

DIODES: 1N4148 3p each Min order quanr.ty 15 Items 
f 1.60 per hundred 

DIL SWITCHES: Gold plated contact in fully sealed ha ,,,I,,- ml,,,,' 
programming problems 
4 Way 86p each 6 Way f 140 each 8 Way f 1.20 each 

DIL SOCKETS: High quality low profile sockets 
S pin -. lOp. 14 pin - lip. 16 pin 12p, 18 pin - 19p. 20 pin - 2Ip. 

22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p. 

ALL PRICES INCLUDE V.A.T. & POST & PACKING - NO EXTRAS 
MIN ORDER - U.K LI 00 OVERSEAS LS CASH WITH ORDER PLEASE 

DIY KITSW BITS 
PROFESSIONAL EQUIPMENT AT DISCOUNT PRICES! 

KITS £32, £50, £75, £85 including full instructionsCONTROL 
PANELS £18, £23, £29, £37BELL BOXES £6.25, £7.50 
PRESSURE PADS £1.06, £1.45, £1,95.4 CORE CABLE 
(100m) £80SIRENS £7.50CONTACTS '72p, 74p, 76p 

ULTRASONCIS £34.500DOOR PHONES £49.42 
BUY A KIT OR DESIGN YOUR OWN SYSTEM 

SEND SAE OR PHONE NOW FOR FREE FULLY ILLUSTRATED CATALOGUE. 
IT TELLS YOU ALL YOU NEED TO KNOW) 

Carriage Included. VAT Extra 15% 

A.O. Bestrosig, 217 Wrbreek Mow, Aintree Liverpool l9 08V 051 523 8440 

Trade Enquiries Welcome 

VERY LOW DISTORTION 
AUDIO SIGNAL 
GENERATORS. (.002%) 
(Battery operated) 
Model AO 149a 
£41.50 (p.p. £2.25) 

Other models. 

146B Kit version 
150A (with Freq. meter) 
113A .02% distortion 
113K Kit version 
Mains versions available. 

S.A.E. for full lists of above plus Function Generators MIIII- 
voltmeters, R.F. Sig. Gen. Distortion Analyser, Frequency 
Meters, Multi Meters Etc. 

£35.65 
£576.50 lilius) 
£33.25 
£26.45 

TELERADIO ELECTRONICS, 
325, Fore St., London N9 OPE. 

01-807 3719. Closed Thursdays. 
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POWER DIMMING 
MODULES 

ir Fully isolated ★ Multt channel common wiring lines ★ Master dimming over banks ★ Remote override ★ Dead "kill" and "all on" ★ Low voltage feed lines ★ Common neutral or live outputs 
Power Dimming Modules A range of isolated digitally controlled dimming modules, complete with panels. Each type requires connection to the supply/reference board PRICES (1 of) 

Slave power controllers (SPC) SPC  Controls up to 1000W via the slider. spu  RFI suppressed/fused MC  *7.20 Slave power unK (SPU) RS • O-50 Controls up to 1000W via a logic signal Supply ti B.zo from a remote slave Post/Pack £1.50 Master controllers (MC) Total order Will master dim from 1 to a bank of 20 SPECIAL 
Hamott^siavw(RS) — IPresat) „„ Will override an SPC at a remote loca- e 11801e 

tkm to the main system or control an SPU- d'mmers. Supply/reference board In?i,K Provides the necessary supply cioOtoflM 20% voltages and signals to all units. Facili- rTnnmrxw ties for "Kill" and "all on." Supplies up ™ """ So/ to any combination of 50 modules. ■awTb 

PROGRAMMABLE 

£114. M 

m 

P/P INS 
Complete with blue panel/white letters 

★ 8channel 400W each ★ 16,32,64,128 patterns ★ Automatic program recycle ★ Adjustable cucle on/off speed ★ Optically isolated, suppressed ★ Either common Neutral or live lamps 
An advanced lighting module allowing any chase or sequ- ence effects to be programmed, stored and recalled. Up to 128 patterns can then be replayed in the stored order, with control over the cycle on and off time. At the end of the program the system re-cycles to the start to maintain a con- tinuous display. Full monitoring on the control panel over the outputs and control status is provided, and the program may be halted at anytime. Although removing the mains supply to the module will delete the stored patterns the use of calcu- lator type push buttons allows speedy programming ready for the following night's performance The module obviously provides unlimited effects and is a must for all serious lighting shows. 

MULTI 

3 CHANNEL SOUNDfUGHT 
CHASER £35.70 . FASC|Ai 
LB31000SLC 1 £170 # 

A high performance sound to light system which 
automatically switches to a chase when the music ceases. Super sensitive with an anti- interference circuit, the unit will operate from practically any amp and control up to 1 OOOW/channel, 5HZ to 70K. Controls; bass/ mid/treble/master sensttivity/chase speed 

STEREO DISCO 
MIXER/PREAMP 

LBPA3 M - Magnetic Ceramic 

£33.70 Magnetic or. ceramic deck versions - please state 
All the requirements of a stereo disco preamp on one board, left and right deck mixers/tone controls/misc. mixer/tones/mic. auto fade over decks/and P.F.L. The unit can be used with either LB 100/150/250- PSU1 (+, - 15vfor PAS! £7.20 

The Multi-4 is a comprehensive sound and chase module, offering a wide range of forward, reverse or random effects, with additional sound modulation facilities. Modes of opera- tion are set on control pots which act as electronic switches. The unit has a wide speed range and will accept virtually any sound level input. The Multi-4 also provides monitor circuits for LED driving, The triac c tputs may be used to drive up to 4Q00W of H^htm^r^^o 0 metres of rope lights. 

£48.90 
Attractive blue panels with 
white letters, complete with 
LED monitors, knobs and 
mains illuminated switch. 

extra £9.70 

3 CHANNEL SOUND/LIGHT 
LB31000SL 

FASCIA 
£7.70 £22.70 All the advantages of the SLC without chase. Controls: bass/mid/treble/master sensitivity. 

4 CHANNEL SOUND CHAU 

A forward running Chaser I RdinTtAI C with sound input speed L134*'UwLl--5> modulation. Ideal for rope f Oil OA lights, etc. 

L&B 
ELECTRONIC MODULES 

PROFESSIONAL ENGINEERING 
BY PROFESSIONALS 

45 Woitlay Road, Waal Croydon 
Surrey CRO 3EB. Tal. 01-CS9 4138 
WE ARE OPEN M0N TO FBI 9 TO 5 

Each module is manufactured from the highest . quality components, fully tested, supplied with a ■connection diagram and guaranteed for twelve t months. All prices shown are VAT inclusive. Please include 75p post/packing except where individually stated. To mail order send cheque/P O / Registered cash/Access number. C.O.D. service £1 extra. For further information send a s.a.e stating which model, PLEASE NOTE THIS COMPANY HAS NO CONNECTION WITH LB ELECTRONICS OF 
HILLINGDON  

NEW NEW NEW 
4CHANNELSOUND 

LIGHT AUTO-CHASER 
* Bass/mid/presence/treb 
* Automatic level filter control 
* Automatic input gain control 
* L.E.D . monitor drivers 
* 10Hz to30KHz response 
* Super sensitive 
* Zero reference triggering 
* Fascia/LED, etc available 

£49.90 (panels, etc. £9.20) 
Phone or write for immediate details 
of the LB41000SLC 

NEW NEW NEW 

2/4/8 CHANNEL CHASER 
LB81000LC 

- . 

£28.00 
An all logic chaser system for use with up to 8 channels at 1,000 watts each Facilities include, foatswich trigger and module cascading (16, 24, 32 channel, etc ), chase speed and re-cycle delay.  

4 CHANNEL SEQUENCER 
LB41000LS 

'J 

£i9.20 A 4 channel sequence generator for banks of lamps up to 1,00OW per channel Two speed controls, cross effect to provide settings be- tween seconds and rapid burst 

NICKEL CADiVliUM BATTERIES 

1-24 20-49 50-99 100 up 

AA {MP7} O.OAHr 
£0.85 £0.75 £0.65 £0.59 

SUB 'C 1.2AHr 
£1.38 £1.28 £1.15 £1.05 

•C(HPII) 1 .BBAHr 
£1.69 £1.58 £1.52 £1.41 

•CMHP11) 2.0AHr 
£2.26 £2.10 £2.02 £1.87 

•D,(HP2) 4.0AHr 
£2.97 £2.77 £2.67 £2.47 

PP3 O.IAHr 

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except PP3) are supplied complete with solder tags and are 'VENTED' d«v»CM suitable for fast charge. 
CHARGERS - single or dual O/P to charge PP3. AA or SUB C cells in 12-14 hra (chargers wilt charge C and D" cells but with tonger charging time). Units supplied complete in plug top case with flying (eads. Number of cells (10 max) in series and type must be specified for each re- quired O/P when ordering. 

SINGLE O/P CHARGER £5,04 
DUAL O/P CHARGER £5.72 

TRANSFORMERS - as used in chargers, 2x12 volt 0.25 amp secondarys 240v primary, tag connections £1.57 each. 

Data and charging circuits free with orders Over f 10 otherwise 30p post. P&P 10% if order less than £10. 5% if order over £10. Prices DO NOT INCLUDE VAT and this should be added to the total order. 

Cheques, P.O.'s Meil Order to:- 
SOLID STATE SECURITY, 

Dept. (ETI) Bradshaw Lane, 
Parbold, Wigan, Lanes. 

Telephone 02576-3018. 

ALARMS 
A 
D 

PROFESSIDNH EQtJIPMENT HT DliCOHKT PRICES' 
•KITS £32, £50, £75, £85 including full instructions«CONTROL 
PANELS £18, £23, £29, £37«BELL BOXES £6.25, £7 50# 
• PRESSURE PADS £1.06, £1.45, £1.95®4 CORE CABLE 
(100m) £8®SIRENS £7.50®CONTACTS 72p, 74p 76p® 

• ULTRASONCIS £34.50®DOOR PHONES £49.42® 
BUY A KIT OR DESIGN YOUR OWN SYSTEM 

SEND SAE OR PHONE NOW FOR FREE FULLY ILLUSTRATED CATALOGUE 
IT TELLS YOU ALL YOU NEED TO KNOW! 

Carriage Included. VAT Extra 15% 
A.O. Bactronict, 217 Wvtradi Moor, Alntrae, Liverpool L9 OHV 051 523 8440 
 Trade Enquiries Welcome 

PARNDON ELECTRONICS LTD. 
Dept. No,23 ,44 PaMock Mud, Haifciw, Emu CMIS 7ML Tel. «279 32700 

RESISTORS: '/a Watt Carbon Film E24 range S'1/" tolerance High quality resistors 
made under strictly controlled conditions by automatic machines Bandoliered 
and colour coded, 
£1-00 per hundred mixed (Mm 10 per value) 
£550 per thousand mixed (Mm 50 per value) 
Special stock pack 60 values 10 olf each £5-5^^' 

DIODES; IN4148 3p each Mm order guantiiv 15 item'. 
£1-60 per hundred 

DIL SWITCHES; Gold plated contact m fully sealed hase miKv rh'. 
programming problems 
4 Way 86p each 6 Way £ I 00 each 8 Way £1-20 each 

OIL SOCKETS; High quality, low profile sockets 
8 pin - lOp. 14 pin - lip. i6 pin - 12p. 18 pin - I9p. 20 pin - 2lp. 

22 pin - 23p, 24 pin - 25p. 28 pin - 27p. 40 pin - 42p. 
ALL PRICES INCLUDE V.A.T. A POST & PACKING — NO EXTRAS 
MIN ORDER -UK 11 00 OVERSEAS 15 CASH WITH ORDER PLEASE 

VERY LOW DISTORTION 
AUDIO SIGNAL 
GENERATORS. (.002%) 
(Battery operated) 
Model AO 149a 
£41.60 (p.p. £2.25) 

Other models. 
146B Kit version £35.65 150A (with Freq. meter) £576.50 (illus) 113A .02% distortion £33 25 113K Kit version £26.45 
Mains versions available. 
S.A.E. for full lists of above plus Function Generators Milli- voltmeters, R.F.Sig.Gen. Distortion Analyser, Frequency Meters, Multi Meters &c. 

TELERADIO ELECTRONICS, 
325, Fore St., London N9 OPE. 

01-807 3719. Closed Thursdays. 
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READ! WRI 
Letters for this page should be addressed 
our Charing Cross Road address. 

Dear Sir, 
I am afraid Vivian Capel, in his 

User's Guide to Microphones in the 
Feb. 82 issue, is not quite correct in his 
otherwise excellent article when he 
states that the resonance of a ribbon 
microphone is "high, near or beyond the 
normal range." In fact, the resonance in 
most ribbon mikes is in the region of 35 
to 45 Hz and is usually damped by the 
use of resistive screens placed close to 
the ribbon. 

One of the reasons why the ribbon 
type exhibits a warm, natural tone is 

that the resonance is low down and not 
at, or above, the high frequency range 
as is the case with capacitor types, some 
of which display a very hard tone 
especially with stringed instruments. 
The upper end of the ribbon's 
frequency response trails away 
gradually and this gives the warm tone 
when compared with the capacitor. 

For further information I would 
refer Mr. Capel to the excellent BBC 
Engineering Monograph No. 4 of 1955, 
which gives a lot of detail on the design 
of ribbon microphones. 
Yours faithfully, 
Cyril Gott, 
Southall. 

Dear Sir, 
Did you know ETI has improved a 

lot lately. This is the first time I've ever 
written to a mag I hope you will print 
this in your next ETI and answer my 
following questions: - 
1) The Pest Control Feb 82 - can it give 
out more power, because I tried it near 
a cat and it didn't do anything. 
2) The Computer Expansion System - 
can it be used on the VIC 20 and what is 

the difference between RAM and ROM. 
Yours faithfully, 
Sukkin Pang, 
Harlow. 
PS. Keep up the good work. 
PPS. Happy birthday. 

1) Stepping up the supply voltage 
would give more power but isn't 
recommended because the 
components would complain! It 

to Read(Write at 

shouldn't really be necessary to get 
more power - we had a phone call 
from a large shopping centre whose 
automatic doors were letting in all the 
local cats and dogs until they fitted one 
with an Allez -Cat, whereupon the 
animals fled. They now intend using 
Allez -Cats on all the doors; are you sure 
the cat in question isn't deaf? 
2) The computer expansion will work 
with the VIC 20; we'll provide details of 
how to do this in a later issue. RAM is 

random access memory which is easy 
to alter but forgets everything when the 
power supply is disconnected. ROM is 
Read -Only Memory which retains 
information even when the computer is 
turned off, but in the form the hobbyist 
normally uses (EPROM) data can only 
be changed by erasing the chip under 
ultraviolet light and then 
reprogramming it using a special series 
of pulses. 

Dear Sir, 
I recently purchased an amplifier 

kit from Hart Electronic Kits Ltd, 
Oswestry. When built, it worked the 
first time. The quality of parts was 

excellent and the packing was very 
good. Even the finish was first-class. 
However, there was one small omission - no base for the relay. 

Upon phoning them (a lady was 
very helpful) the missing part arrived by 
return of post. So I am very pleased and 
will use this firm again because they 
obviously wish to provide a good 
service and should be encouraged. If 
you publish these facts in your 
Audiophile article perhaps other readers 
may benefit. 

Oh yes, I almost forgot, I enjoy 
your magazine; especially the way 
things are explained, because it's hard to 
teach old dogs like me new tricks. 
Please keep Audiophile going - it's a 

great little article. I have purchased the 
Coral MC88F from your suggestion and, 

again, am very pleased with it - 
anyone should be at that price. 

Cheerio now and watch that blood 
pressure! 

Yours faithfully, 
L.T. Bowler, 
Cardigan. 

My thanks for your medical 
meditation. My blood pressure is firmly 
under control at most times in life (the 

exceptions are those things worth living 
for. . ). It is a welcome change to hear 
tales of wonder rather than of woe. Any 
other readers who can recount the 
good and chivalrous deeds of 
companies - let's hear about it! We 
could all do with good news these days. 

Dear Sir, 
With reference to your article Pickup 
Amp Design, Jan. 82. 

I have a problem in determining the 
correct values of C and R to 
accommodate the pre -1955 standards 
for 78 rpm records where the bass 
turnover frequency can be between 
300 Hz to 450 Hz depending on the 
manufacturer. Also the 50 uS time 
constant gives a 3 dB point at a 

different frequency from post-RIAA. 
I would be grateful if your next 

article in the series could contain a 

figure to indicate the values of C and R 

for the time constants 3180 uS, 450 uS 
and 50 uS. Is it also desirable for the 
reasons mentioned in the article to 
attenuate the bass as per new RIAA? 

The text and Fig. 2 of the article 
both indicate the old RIAA bass time 
constant to be 3150 uS, should this be 
3180 uS? 

Can you please pass this letter to 
Mr. Tilbrook. 
With thanks, 
Yours faithfully, 
R.F. Butson, 
Cardiff. 

Your comments will be passed on to 
Dave Tilbrook; unfortunately he writes 
for our Australian edition, so it may be 
a while before we get a reply! 

Dear Sir, 
Re: Computer Controlled Live Music, 
Feb 82. 

In recent months I have begun to 
see many cases of micro for micro's 
sake but 1 believe that some of the ideas 
in this article have blown the subject up 
out of all proportion to its usefulness 
and have gone about using it in the 
wrong way. 

I am speaking from the point of 
view of someone who is working 
towards the use of computer (don't 
forget common -or -garden digital) 
control for both live music and studio 
recording and 1 have talked with several 
professional and semi-professional 
engineers and musicians about the 
subject. 

Some of the points that have arisen 
are these: 
1) Any small band (such as those at 
which this article was aimed) not using a 
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READ/WRITE 
Letters for this page should be addressed to Read/Write at 
our Charing Cross Road address. 
Dear Sir, 

I am afraid Vivian Cape/, in his 
User's Guide to Microphones in the 
Feb. 82 issue, is not quite correct in his 
otherwise excellent article when he 
states that the resonance of a ribbon 
microphone is "high, near or beyond the 
normal range." In fact, the resonance in 
most ribbon mikes is in the region of 35 
to 45 Hz and is usually damped by the 
use of resistive screens placed close to 
the ribbon. 

One of the reasons why the ribbon 
type exhibits a warm, natural tone is 
that the resonance is low down and not 
at, or above, the high frequency range 
as is the case with capacitor types, some 
of which display a very hard tone 
especially with stringed instruments. 
The upper end of the ribbon's 
frequency response trails away 
gradually and this gives the warm tone 
when compared with the capacitor. 

For further information I would 
refer Mr. Cape/ to the excellent BBC 
Engineering Monograph No. 4 of 1955, 
which gives a lot of detail on the design 
of ribbon microphones. 
Yours faithfully, 
Cyril Cott, 
Southall. 

Dear Sir, 
Did you know ETI has improved a 

lot lately. This is the first time I've ever 
written to a mag, I hope you will print 
this in your next ETI and answer my 
following questions:- 
1] The Pest Control Feb 82 — can it give 
out more power, because I tried it near 
a cat and it didn't do anything. 
2) The Computer Expansion System — 
can it be used on the VIC 20 and what is 
the difference between RAM and ROM. 
Yours faithfully, 
Sukkin Pang, 
Harlow. 
PS. Keep up the good work. 
PPS. Happy birthday. 

1] Stepping up the supply voltage 
would give more power but isn't 
recommended because the 
components would complain! It 

shouldn't really be necessary to get 
more power — we had a phone call 
from a large shopping centre whose 
automatic doors were letting in all the 
local cats and dogs until they fitted one 
with an Allez-Cat, whereupon the 
animals fled. They now intend using 
Allez-Cats on all the doors; are you sure 
the cat in question isn't deaf? 
2) The computer expansion will work 
with the VIC 20; we ll provide details of 
how to do this in a later issue. RAM is 
random access memory which is easy 
to alter but forgets everything when the 
power supply is disconnected. ROM is 
Read-Only Memory which retains 
information even when the computer is 
turned off, but in the form the hobbyist 
normally uses (EPROM) data can only 
be changed by erasing the chip under 
ultraviolet light and then 
reprogramming it using a special series 
of pulses. 

Dear Sir, 
I recently purchased an amplifier 

kit from Hart Electronic Kits Ltd, 
Oswestry. When built, it worked the 
first time. The quality of parts was 
excellent and the packing was very 
good. Even the finish was first-class. 
However, there was one small omission 
— no base for the relay. 

Upon phoning them (a lady was 
very helpful) the missing part arrived by 
return of post. So I am very pleased and 
will use this firm again because they 
obviously wish to provide a good 
service and should be encouraged. If 
you publish these facts in your 
Audiophile article perhaps other readers 
may benefit. 

Oh yes, I almost forgot, I enjoy 
your magazine; especially the way 
things are explained, because it's hard to 
teach old dogs like me new tricks. 
Please keep Audiophile going — it's a 
great little article. I have purchased the 
Coral MC88E from your suggestion and, 
again, am very pleased with it — 
anyone should be at that price. 

Cheerio now and watch that blood 
pressure! 

Yours faithfully, 
L T. Bowler, 
Cardigan. 

My thanks for your medical 
meditation. My blood pressure is firmly 
under control at most times in life (the 

exceptions are those things worth living 
for..). It is a welcome change to hear 
tales of wonder rather than of woe. Any 
other readers who can recount the 
good and chivalrous deeds of 
companies — let's hear about it! We 
could all do with good news these days. 

Dear Sir, 
With reference to your article Pickup 
Amp Design, Jan. 82. 

I have a problem in determining the 
correct values of C and R to 
accommodate the pre-1955 standards 
for 78 rpm records where the bass 
turnover frequency can be between 
300 Hz to 450 Hz depending on the 
manufacturer. Also the 50 uS time 
constant gives a 3 dB point at a 
different frequency from post-RIAA. 

I would be grateful if your next 
article in the series could contain a 
figure to indicate the values of C and R 
for the time constants 3180 uS, 450 uS 
and 50 uS. Is it also desirable for the 
reasons mentioned in the article to 
attenuate the bass as per new RIAA? 

The text and Fig. 2 of the article 
both indicate the old RIAA bass time 
constant to be 3150 uS, should this be 
3180 uS? 

Can you please pass this letter to 
Mr. Tilbrook. 
With thanks, 
Yours faithfully, 
R.F. Butson, 
Cardiff. 

Your comments will be passed on to 
Dave Tilbrook; unfortunately he writes 
for our Australian edition, so it may be 
a while before we get a reply! 

Dear Sir, 
Re: Computer Controlled Live Music, 
Feb 82. 

In recent months I have begun to 
see many cases of micro for micro's 
sake but I believe that some of the ideas 
in this article have blown the subject up 
out of all proportion to its usefulness 
and have gone about using it in the 
wrong way. 

I am speaking from the point of 
view of someone who is working 
towards the use of computer [don't 
forget common-or-garden digital) 
control for both live music and studio 
recording and I have talked with several 
professional and semi-professional 
engineers and musicians about the 
suoject. 

Some of the points that have arisen 
are these: 
1) Any small band [such as those at 
which this article was aimed) not using a 
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PA and/or mixer system, does so 
because they can't afford such things, or 
they want to keep their set-up simple for 
the benefit of the music. No one in this 
situation is going to want to buy a £500 
micro and display to control their two 
or three amps. 
2)1 have never seen a band without a 

mixer, who are content to leave their 
amp and effect controls alone 
throughout a set, because they 'couldn't 
hear themselves' or they 'thought it 
could be that little bit better'. The point 
that arises here is that either the black 
box takes over from the amp controls 
completely, which no self-respecting 
musician would allow, or the controls 
work in parallel to the computer. In this 
case any itchy fingers on the controls 
would render any future changes by the 
computer totally wrong. 
3) Any computer control system for live 
music must be continously monitored 
and updated. No two live performances 
are exactly the same, especially since 
any mix in an empty hall is generally 
wrong once you've got an audience. 
Such continuous control can only come 
from an engineer sitting at some sort of 
mixing console. For instance, what 
would happen if half way through your 
ZX81-controlled set, someone knocked 
the 16K RAM pack? The best place for 
any computer in a PA chain is therefore 
within the arm span of some single 
completely trustworthy person. 

A live music system with computer 
control can therefore be reduced to a 

computerised, or even just digital, 
mixing desk. EQ changes during a 

performance are usually few and far 
between and stereo panning at high 
sound levels is too subtle for constant 
use and so can be left to the human 
side of the band (if there is one left). 
Your hyper -expensive -computerised - 
personal -amplifier system is thus 
reduced to a bank of voltage controlled 
amplifiers linked up to a small memory. 
You don't even have to spend a 

thousand quid on a Roland 
Computamix to do it either. Such a 

system comes into its own if it is part of 
the mixing desk in the first place. 

No band or individual musician 
should be given the idea that if you 
don't tag along with computers you'll 
get left behind. It is the exception rather 
than the rule that any home brewed 
micro -systems will ever improve your 
music or even save time. If you want to 
use a computer for live music, first 
check your motives and reasons and if 
you're still certain, then start with it 
cheap, simple and easy to operate. it 
saves wasted time and money and the 
loss won't be so great as to put you off 
computers for good. 
Yours, 
Dave Pallant, 
London. 

Dear Audiophile, 
Two years ago I built ETI's 

Audiophile 4000 system, the power amp 
is, I think, a very good design and the 
sound quality, for which I can vouch, is 

of the best quality. 
I have used this power amp with 

many preamps including the one 
designed for the 4000, although in the 
case of the 4000 preamp I did a mod by 
deleting the filters. 

Last year when System A was 
published I built the preamp with MM 
input because I thought it offered 
improvements over the 4000 preamp 
and also there are no tone controls. 

I didn't really expect such marked 
improvement as I have got from this 
combination of '4000 power amp and 
System A preamp'. The improvement in 
sound detail, separation, clarity and 
bass response is really satisfying. 

I wonder if any other readers have 
tried this combination. 

I am about to change my tuner, it is 

an old Sony STR-6040 tuner amp from 
the early seventies but i only use the 
tuner section, it has been the most 
reliable piece of equipment I've ever 
owned. I am interested in a Sony ST -f75 
tuner which I have seen mentioned in 
two of your Audiophile articles. I 

wonder if you would comment on its 
pros and cons. 

My present system consists of: 
System 'A' preamp with MM input 
Audiophile 4000 power amp 
Thorens TD160S SME Mk iII with 
Technic EPC 205 Mk Iil 
Technics RS615 Cassette Deck 
Rogers Studio 1 Speakers 
I have noticed that you never 

published a MOSFET Power Amp, I 

wonder why? 
In conclusion i am a very satisfied 

reader of your very good magazine. 
I remain, 

Yours faithfully, 
I.R. Worrell, 
Wood Green. 

The ST -J75 is a good tuner. A full 
review appeared in ETI June'81. It is 
capable of very clean reproduction 
indeed and should serve you well. 
(Listen to the Revox too if you get the 
chance.) Against the Sony is the fact 
that it could handle large scale works a 
little better than it does, having a 
tendency to sound confused. A minor 
blemish though. 

What do you mean, we haven't 
published a MOSFET amp? Of course 
we have. As punishment for not 
knowing instantly which issue it was in 
I'm not going to tell you! Look to your 
indexes, sir. 

Dear Mr Harris, 
Your excellent magazine's latest 

article on 'Buying Mail Order' has 
prompted me to contact you. 

I am currently trying to start my 
own business and most of the suppliers 
I am using at the moment are 
companies I have used in the past 
through my hobby. 

The different ways in which 
companies treat their customers is 

almost unbelievable, and I think that if 
a magazine could run a 'league table' of 
particularly good and terribly bad 
suppliers it would be a useful guide to 
prospective customers and would also 
encourage suppliers to keep on their 
toes. 

Example 1: I am in the process of 
buying a VDU for my home computer 
which I am adapting for business use. I 

wrote to two of your regular advertisers 
that claim to have VDUs for sale. In 
both cases I have asked for technical 
data, warranty conditions if any and 
delivery time and price. 

Neither company has bothered to 
reply to my enquiry! - but they are 
both still advertising VDUs. I wonder 
why, if they will not sell them? 

Example 2: 1 was recently stuck for 
some resistors. I had purchased some 
instrument kits and two kits were short 
of odd components. I telephoned to see 
if they could help out. They quoted me 
a fairly good price and said that they 
would despatch ASAP. 

I couldn't believe it when the 
Postman handed me a 'Jiffy Bag' the 
following morning with all my resistors. 
Quite something when I tell you I 

hadn't rung until 4 pm the previous day 
and my mail arrived at 7.15 am! 

One final point. 
Some components that are used in 

vast quantities are rarely ever advertised, 
eg insulating materials, hardware such 
as screws, nuts and washers, grommets, 
etc and, most of all, wires and cables. 

it doesn't matter how complex 
your PCB might be, it has to connect to 
the outside world sometime. But if 
nobody advertises wire, how do we do 
it? 
Yours faithfully, 
G.R. Tattersall M.Inst.L, 
Has l ingden. 

If we did as you suggest and started 
publishing blacklists, the libel suits 
would start flying around faster than 
insults in the House of Commons! 

Dear ETI, 
Thank you for at last introducing 

the READ/WRiTÉ forum. 
Yours faithfully, 
D.P. Allen, 
Wembley. ETt. 
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PA and/or mixer system, does so 
because they can't afford such things, or 
they want to keep their set-up simple for 
the benefit of the music. No one in this 
situation is going to want to buy a £500 
micro and display to control their two 
or three amps. 
2] I have never seen a band without a 
mixer, who are content to leave their 
amp and effect controls alone 
throughout a set, because they 'couldn't 
hear themselves' or they 'thought it 
could be that little bit better'. The point 
that arises here is that either the black 
box takes over from the amp controls 
completely, which no self-respecting 
musician would allow, or the controls 
work in parallel to the computer. In this 
case any itchy fingers on the controls 
would render any future changes by the 
computer totally wrong. 
3) Any computer control system for live 
music must be continously monitored 
and updated. No two live performances 
are exactly the same, especially since 
any mix in an empty hall is generally 
wrong once you've got an audience. 
Such continuous control can only come 
from an engineer sitting at some sort of 
mixing console. For instance, what 
would happen if half way through your 
ZX81-controlled set, someone knocked 
the 16K RAM pack? The best place for 
any computer in a PA chain is therefore 
within the arm span of some single 
completely trustworthy person. 

A live music system with computer 
control can therefore be reduced to a 
computerised, or even just digital, 
mixing desk. EQ changes during a 
performance are usually few and far 
between and stereo panning at high 
sound levels is too subtle for constant 
use and so can be left to the human 
side of the band (if there is one left). 
Your hyper-expensive-computerised- 
personal-amplifier system is thus 
reduced to a bank of voltage controlled 
amplifiers linked up to a small memory. 
You don't even have to spend a 
thousand quid on a Roland 
Computamix to do it either. Such a 
system comes into its own if it is part of 
the mixing desk in the first place. 

No band or individual musician 
should be given the idea that if you 
don't tag along with computers you'll 
get left behind. It is the exception rather 
than the rule that any home brewed 
micro-systems will ever improve your 
music or even save time. If you want to 
use a computer for live music, first 
check your motives and reasons and if 
you're still certain, then start with it 
cheap, simple and easy to operate. It 
saves wasted time and money and the 
loss won't be so great as to put you off 
computers for good. 
Yours, 
Dave Pa 11 ant, 
London. 
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Dear Audiophile, 
Two years ago I built ETTs 

Audiophile 4000 system, the power amp 
is, I think, a very good design and the 
sound quality, for which I can vouch, is 
of the best quality. 

I have used this power amp with 
many preamps including the one 
designed for the 4000, although in the 
case of the 4000 preamp I did a mod by 
deleting the filters. 

Last year when System A was 
published I built the preamp with MM 
input because I thought it offered 
improvements over the 4000 preamp 
and also there are no tone controls. 

I didn't really expect such marked 
improvement as I have got from this 
combination of '4000 power amp and 
System A preamp'. The improvement in 
sound detail, separation, clarity and 
bass response is really satisfying. 

I wonder if any other readers have 
tried this combination. 

I am about to change my tuner, it is 
an old Sony STR-6040 tuner amp from 
the early seventies but I only use the 
tuner section, it has been the most 
reliable piece of equipment I've ever 
owned. I am interested in a Sony ST-175 
tuner which I have seen mentioned in 
two of your Audiophile articles. I 
wonder if you would comment on its 
pros and cons. 

My present system consists of: 
System 'A' preamp with MM input 
Audiophile 4000 power amp 
Thorens TD160S SME Mk III with 
Technic EPC 205 Mk III 
Technics RS615 Cassette Deck 
Rogers Studio 7 Speakers 
I have noticed that you never 

published a MOSFET Power Amp, I 
wonder why? 

In conclusion I am a very satisfied 
reader of your very good magazine. 

I remain. 
Yours faithfully, 
I.R. Worrell, 
Wood Green. 

The ST-J75 is a good tuner. A full 
review appeared in ETI June '81. It is 
capable of very clean reproduction 
indeed and should serve you well. 
(Listen to the Revox too if you get the 
chance.) Against the Sony is the fact 
that it could handle large scale works a 
little better than it does, having a 
tendency to sound confused. A minor 
blemish though. 

What do you mean, we haven't 
published a MOSFET amp? Of course 
we have. As punishment for not 
knowing instantly which issue it was in 
I'm not going to tell you! Look to your 
indexes, sir. 

Dear Mr Harris, 
Your excellent magazine's latest 

article on 'Buying Mail Order' has 
prompted me to contact you. 

I am currently trying to start my 
own business and most of the suppliers 
I am using at the moment are 
companies I have used in the past 
through my hobby. 

The different ways in which 
companies treat their customers is 
almost unbelievable, and I think that if 
a magazine could run a 'league table' of 
particularly good and terribly bad 
suppliers it would be a useful guide to 
prospective customers and would also 
encourage suppliers to keep on their 
toes. 

Example 1:1 am in the process of 
buying a VDU for my home computer 
which I am adapting for business use. I 
wrote to two of your regular advertisers 
that claim to have VDUs for sale. In 
both cases I have asked for technical 
data, warranty conditions if any and 
delivery time and price. 

Neither company has bothered to 
reply to my enquiry! — but they are 
both still advertising VDUs. I wonder 
why, if they will not sell them? 

Example 2: I was recently stuck for 
some resistors. I had purchased some 
instrument kits and two kits were short 
of odd components. I telephoned to see 
if they could help out. They quoted me 
a fairly good price and said that they 
would despatch ASAP. 

I couldn't believe it when the 
Postman handed me a Tiffy Bag' the 
following morning with all my resistors. 
Quite something when I tell you I 
hadn't rung until 4 pm the previous day 
and my mail arrived at 7.15 am! 

One final point. 
Some components that are used in 

vast quantities are rarely ever advertised, 
eg insulating materials, hardware such 
as screws, nuts and washers, grommets, 
etc and, most of all, wires and cables. 

It doesn't matter how complex 
your PCB might he, it has to connect to 
the outside world sometime. But if 
nobody advertises wire, how do we do 
it? 
Yours faithfully, 
G.R. Tattersall M.lnst.l, 
Haslingden. 

If we did as you suggest and started 
publishing blacklists, the libel suits 
would start flying around faster than 
insults in the House of Commons! 

Dear ETI, 
Thank you tor at last introducing 

the READAVRI 'F forum. 
Yours faithfully, 
D.P Allen, - 
Wembley. *- 
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NAMAL ASsociams 
No. 1 CLAYGATE ROAD, CAMBRIDGE CB14JZ 

Tel. 0223 248257 TLX 817445 

COMPUTERS 
We stock computers and accept Sinclair ZX 
81 in part exchange. Minimum of £20.00 is 

offered for your ZX81 in part exchange for a 

VIC 20 or Arcom colour Computers. 

Computer I.C.s Voltage Regu: 
NEW 

2144-200 .99 
222532 200LP 

27 .12 
132 

'44 .33 78055V + .35 Domestic cassette INTERFACE for VIC 20 
4. 

.99 

2716 1.95 
2732 4.10 

4116-150 .75 

30 
.12 

32 .12 
33 

.16 

37 .15 

145 .74 
148 

.30 
153 .28 

154 

7812 15V + .35 
79055V + .35 
7912 12V .35 
7915 15V .35 

ONLY £17.00 
Simply connects your VIC 20 to anyCassette p y 
player. A bargain at half the usual price. 

4116-200 .65 
6116 4.75 

38 .15 
80 

155 38 7924 24V .35 

5516 7.50 
6800 2.75 

40 
12 

42 
47 

156 .36 
157 

LM323K 3.00 

Crystals NEW 
6802 3.60 

.38 
48 .59 

161 .30 
100Hz 2.75 VIC 20 Memory expansion Packs 

6809 8.75 49 .59 
162 .40 

2.00MHz 2.65 
6810 1.15 51 .14 164 3,276MHz 1.00 3K RAM £21.00 
6821 1.15 
6850 1.40 

54 
1'4 

55 .12 

.46 
165 90 
173 

3,579MHz 1.00 
3.932MHz 1.00 8K RAM £58.70 

8085A 5.25 
8224 5 

73 ,.21 
.69 

174 46 4,000MHz 1.58 (Expandable to 16K) 
3.1.75 75 .16 175 .46 

6,000MHz 
1.35 

16K RAM £83.48 
8255 3.30 
Z80 CPU 3.25 

76 .20 
78 19 

193 
.47 

196 : 6,144MHz 1.25 

6400MHz ,.5o Simply plug into the existing expansion port of 
Z Er ACPU 3.60 
Z80 P10 3,60 
Z80 3.60 

83 .44 
85 .60 

240 .87 
241 .87 

10,000MHz 1.50 VIC 20. 
BatteryRam backupavailable. Price on 

Z80 CTC 2.75 90 .30 
Z80ACTC 3.25 91 .74 244 IC application. 

74LS Series 
74 .10 
0104 .12 

92 .33 
93 .33 
95 42 

109 .21 
112 .21 

245 .88 
247 .60 

248 .60 

257 
.43 

259 .78 
266 .22 

IN 
14 PIN .09 
16 PIN .09 
18 PIN .13 
20 PIN .14 

WE GUARANTEE FACTORY PRIME PARTS 
In depth stocks. Competitive prices. Government and 

05 .14 
08-13 .12 
14 .38 

113 .21 
123 .43 
124 .90 

273 .70 290 .55 
373 .70 

22 
PIN .17 24 PIN .18 

28 PIN .25 

collegesorders welcome.Pleaseinquire forspecial q 
prices for quantity orders. Please add P&P £1 £t VAT. 

15-22 .12 

26 .16 
125 .24 
126 .25 

374 .72 
393 60 

40 PIN .25 Minimum Order £10. Access orders welcome. 

MASTER ELECTRONICS NOW! 
The PRACTICAL way! 

This new style course will enable 
anyone to have a real understanding 
of electronics by a 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 start or further a 

career in electronics or as a self- 
employed servicing 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 personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 

You will do the following: 
Build a modern oscilloscope 
Recognise and handle current electronic 

components 
Read,draw and understand circuit diagrams 

Carry out 40 experiments on basic 
electronic circuits used in modern 
equipment 

Build and use digital electronic circuits 
and current solid state 'chips' 

Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V., 
Hi-Fi and microprocessor/computer 
equipment. 

NewJob?NewCareer?Newllobby?Get into Electronics Now! r ' Please send your brochure without any obligation to I am interested in: ETu5/821 

ICOLOUR BROCHUIRE 
NAME 

I I 
COURSE IN ELECTRONICS 1 
as described above ' ADDRESS I I RADIO AMATEUR LICENCE ' 

® 
I i MICROPROCESSORS OTHER SUBJECTS 

_ I LOGIC COURSE ' 
BLOCK CAPS PLEASE 

POST NOW TO: L1o&E1onics School Reading,Berks.RG17BR 
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NAMAL ASSOCIATES 

No. 1 CLAYGATE ROAD, CAMBRIDGE CB1 4JZ 

Tel. 0223 248257 TLX 817445 

Computer I. 
2144-200 
2144-200LP 
2532 
2716 
2732 
4116-150 
4116-200 
6116 
5516 
6800 
6802 
6809 
6810 
6821 
6850 
8085A 
8224 
8228 
8255 
Z80 CPU 
Z& ACPU 
Z80P10 
Z80 AP10 
Z80CTC 
Z80ACTC 

74LS Series 

0104 

08-13 
15-22 

C.s 132 .99 138 
145 4.10 12 148 1.95 151 4.10 16 153 .15 154 .15 155 4.75 56 7.50 157 2.75 .38 161 3.60 .59 162 B.75 163 1.15 164 1.15 165 1.40 173 5.25 174 1.85 175 3.75 193 3.30 196 3.25 197 3.60 240 3-60 241 3.60 242 2.75 244 3 25 245 
247 
248 
257 109 259 112 266 113 273 123 290 .38 124 373 .12 25 374 .16 26 393 

Voltage Regu: 
7805 5V + .35 
7812 12V + .35 
781215V + .35 
7905 5V + .35 
7912 12V .35 
7915 15V .35 
792424V .35 
LM323K 3.00 
Cryxalt 
100Hz 2.75 
2.00MHz 2.65 
3,276MHz 1.00 
3.579MHz 1.00 
3,932MHz 1.00 
4,000MHz 1.58 
4,194MHz 1.35 
6,000MHz 1.00 
6,144MHz 1.25 
6,400MHz 1.50 
10,000MHz 1.50 

IC Sockets 
SPIN .06 
14 PIN .09 
16 PIN .09 
18 PIN .13 
20 PIN .14 
22 PIN .17 
24 PIN .18 
28 PIN .25 
40 PIN .25 

COMPUTERS 
We stock computers and accept Sinclair ZX 
81 in part exchange. Minimum of £20.00 is 
offered for your ZX81 in part exchange for a 
VIC 20 or Arcom colour Computers. 

NEW 
Domestic cassette INTERFACE for VIC 20 
ONLY £17.00 
Simply connects your VIC 20 to any Cassette 
player. A bargain at half the usual price, 

NEW 
VIC 20 Memory expansion Packs 
3KRAM  tf. £21.00 
8K RAM  £58.70 
(Expandable to 16K) 
16K RAM  ...£83.48 
Simply plug into the existing expansion port of 
VIC 20. 
Battery Ram backup available. Price on 
application. 

WE GUARANTEE FACTORY PRIME PARTS 
In depth stocks. Competitive prices. Government and 
colleges orders welcome. Please inquire for special 
prices for quantity orders. Please add P&P £1 & VAJ. 
Minimum Order £10. Access orders welcome. 

MASTER ELECTRONICS NOW! 

This new style course will enable 
anyone to have a real understanding 
of electronics by a 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 start or further a 
career in electronics or as a self- 
employed servicing 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 personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 

You will do the following: 
• Build a modern oscilloscope 
• Recognise and handle current electronic 

components 
• Read.draw and understand circuit diagrams 
• Carry out 40 experiments on basic 

electronic circuits used in modern 
equipment 

• Build and use digital electronic circuits 
and current solid state 'chips 

• Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V., 
Hi-Fi and microprocessor/computer 
equipment. 

lrgSEE 

O 

NewJbb?Nev\rC^^ 

|COLOUR BROCHURE 
Please send your brochure without any obligation to 
NAME   

ADDRESS 

I am interested in: ETI/5/821 

c 1 COURSE INtLECTRONICS 
as described above 

1 RADIO AMATEUR LICENCE 
1 MICROPROCESSORS 
} LOGIC COURSE 

OTHER SUBJECTS 

POST NOW TO 
BLOCK CAPS PLEASE 

' Britdsh National Badb&ElediomcsSchool Reading,Berks.KGlTBR 
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PROJECT 

SOUND EFFECTS 4 
Our fourth and final sound effect using the SN76488 should come in 
handy for any amateur drama group contemplating Agatha Christie 
it's a gunshot. Design by Phil Wait. 

This unit is quite straightforward. 
The Noise Generator blocks in the 
IC are employed to produce a 

suitable sound, which is heard for 
about a fifth of a second, dying away 
rapidly. The effect is triggered (pardon 
the pun) by the push-button. Only half 
a dozen components are required apart 
from the IC! With care, patience and a 

little juggling, the unit could be fitted 
inside a toy plastic gun by simply 
soldering the components between the 
IC pins. You would have to obtain a 

tiny loudspeaker, headphone unit or 
rocking armature insert for a speaker - whatever will fit in the gun 
assembly. 

Supply Bypassing 
A short word on this subject may 

prevent difficulties in some cases. In 
general, we found that the power 
supply rail doesn't really need 
bypassing. However, provision has 
been made on the PCB for the 
inclusion of a bypass capacitor. This is 

located near the battery positive lead 
input on the board, which connects to 
pin 12 of the IC. Have a look at the 
component overlay for the Bomb Drop 
and Explosion unit, in last month's ETI. 
Locate C6, a 10nF polyester. This is the 

supply bypass. A capacitor having any 
value between 10nF and 10uF, and 
which will fit on the board, will do the 
job. 

That's it! Have fun with your 
Sound Effects. We're sure that, with a 

Fig. 1 Circuit diagram for the gunshot effect. 

HOW IT WORKS 

A gunshot is simulated by producing a burst of 
noise that decays very quickly. This unit 
employs the Noise Generator, Noise Filter, 
One Shot, Mixer and Envelope Generator to 
generate the required sound. 

The Mixer select pin (25) and the 
Envelope select pin (28) are both held high 
(+ 5 V), selecting the One Shot output func- 
tion from the Mixer. When the push-button, 
PB1, is pressed it puts a high on pin 9 and the 
Systems Inhibit block triggers the One Shot 
and activates the Envelope Generator. For the 
duration of the One Shot period, the modified 
noise from the Noise GeneratorlFilter is 

passed through the Mixer and Envelope 
Generator and then to the audio output 
stages. 

The One Shot period, determined by R1 

and Cl, is quite short (about 115 second) and 
the decay period of the Envelope Generator a 
little longer. Audio output is coupled to the 
speaker via the 100uF DC blocking capacitor, 
C4. 

Cl 
470n 

PB1 

9 

-H+ ONE SHOT .111 SYSTEM 
INHIBIT 

21 

RI 22 

/7177 
470k 

ENVELOPE 
SELECT 

28 LOGIC 

9V 

11 012 

- -- 
25 

MIXER 
ENVELOPE 

GENERATOR 

7 

R3 
470k 

08 

C3 
470n 

,7777 

REGULATOR 

L. - 

C2 
4 70p 

NOISE GEN 
NOISE 

FILTER 

5 R2 
6k8 

'-LS1 J O 

13 C4 
100u 8R 

OP-AMP POWER AMP SPEAKER 

little ingenuity and experimentation, 
you'll be able to devise a few effects of 
your own. (If you do, we'd like to hear 
from you and will pay for any items 
published.) 

PARTS LIST 
Resistors (all 1/4W, 5%) 
R1,3 470k 
R2 6k8 

Capacitors 
C1,3 470n 35 V tantalum or PCB 

electrolytic 
C2 470p ceramic 
C4 100u 16 V PCB electrolytic 

Semiconductors 
IC1 SN76488 

Miscellaneous 
PB1 SPST push-button switch 
PCB (see Buylines); 50 mm diameter 8 ohm 

speaker; PP3 battery and clip. 

BUYLINES 
As with the other projects in this series, no pro- 
blems at all with supply - PCBs from us (page 
45), IC1 from Technomatic, and everything 
else from anyone at all! 

PBI P. 9V OV 
C0M 

Fig. 2 Component overlay for the 
gunshot, using the same PCB as all the 
other sound effect projects. Don't 
forget to insert the link on the board. 
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PROJECT 

SOUND EFFECTS 4 

Our fourth and final sound effect using the SN76488 should come in 

handy for any amateur drama group contemplating Agatha Christie - 

ifs a gunshot. Design by Phil Wait. 

This unit is quite straightforward. 
The Noise Generator blocks in the 
IC are employed to produce a 

suitable sound, which is heard for 
about a fifth of a second, dying away 
rapidly. The effect is triggered (pardon 
the pun) by the push-button. Only half 
a dozen components are required apart 
from the IC! With care, patience and a 
little juggling, the unit could be fitted 
inside a toy plastic gun by simply 
soldering the components between the 
IC pins. You would have to obtain a 
tiny loudspeaker, headphone unit or 
rocking armature insert for a speaker 
— whatever will fit in the gun 
assembly. 

Supply Bypassing 
A short word on this subject may 

prevent difficulties in some cases. In 
general, we found that the power 
supply rail doesn't really need 
bypassing. However, provision has 
been made on the PCB for the 
inclusion of a bypass capacitor. This is 
located near the battery positive lead 
input on the board, which connects to 
pin 12 of the IC. Have a look at the 
component overlay for the Bomb Drop 
and Explosion unit, in last month's ETI. 
Locate C6, a lOnE polyester. This is the 

supply bypass. A capacitor having any 
value between lOnE and IOuF, and 
which will fit on the board, will do the 
job. 

Thafs it! Have fun with your 
Sound Effects. We're sure that, with a 

.HOW IT WORKS. 

A gunshot is simulated by producing a burst of 
noise that decays very quickly. This unit 
employs the Noise Generator, Noise Filter, 
One Shot, Mixer and Envelope Generator to 
generate the required sound. 

The Mixer select pin (25) and the 
Envelope select pin (28) are both held high 
(+5 V), selecting the One Shot output func- 
tion from the Mixer. When the push-button, 
PB1, is pressed it puts a high on pin 9 and the 
Systems Inhibit block triggers the One Shot 
and activates the Envelope Generator. For the 
duration of the One Shot period, the modified 
noise from the Noise GeneratorfFilter is 
passed through the Mixer and Envelope 
Generator and then to the audio output 
stages. 

The One Shot period, determined by R1 
and C1, is quite short (about 1(5 second) and 
the decay period of the Envelope Generator a 
little longer. Audio output is coupled to the 
speaker via the 100uF DC blocking capacitor, 
C4. 

Fig. 1 Circuit diagram for the gunshot effect. 
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—Ilhrfr REGULATOR CNLSHOT 
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47 Op ENVELOPE NOISE 
FILTER SELECT 

.OG IC 
6k8 

ENVELOPE 
GENERATOR V. I > ' R 13 C4 LSI 100 u SR 

OP-AMP POWER AMP 

little ingenuity and experimentation, 
you'll be able to devise a few effects of 
your own. (If you do, we'd like to hear 
from you and will pay for any items 
published.) 

.PARTS LIST. 
Resistors (all 'AW, 5%) 
R1,3 470k 
R2 6k8 

Capacitors 
C1,3 

C2 
C4 

470n 35 V tantalum or PCB 
electrolytic 
470p ceramic 
lOOu 16 V PCB electrolytic 

Semiconductors 
Id SN76488 

Miscellaneous 
PB1 SPST push-button switch 
PCB (see Buylines); 50 mm diameter 8 ohm 
speaker; PP3 battery and clip.   

IBUYLINES- 
As with the other projects in this series, no pro- 
blems at all with supply — PCBsfrom us (page 
45), 1C1 from Technomatic, and everything 
else from anyone at all! 

•%j A' 

r 

Fig. 2 Component overlay for the 
speaker gunshot, using the same PCB as all the 

other sound effect projects. Don't 
forget to insert the link on the board. 
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WHAT'S ON NEXT? 
Audio Frequency Signal Generator 

It's so simple it's almost laughable - but it provides an output of up to 1 volt RMS at any 
frequency from 20 Hz to 30 kHz, in three decade ranges. A most useful addition to any 

workshop. 

Digital Thermometer 
Based on display circuitry similar to that used in our Digital Capacitance Meter, last month 
this attractively finished project will find many uses around the house - or it would make 

perfect gift. 

HE Reverb 
Part of our Project Music series, this flexible device is mainly intended to add depth to flat 
recordings or to put a bit of life in vocal performances - but the creative musician will find 

many other uses for it, as well. 

The Electronic Revolution 
The first part of a new series, tracing the history and development of electricity and 

electronics, from the beginning. Once upon a time in a country far away ... . 

Sines of the Times 
We all know what sine waves are, don't we? If you think you know it all, this feature 

will give you a surprise - or two. 

Scaling the Hi-Fi Heights 
The final part of our popular series for first-time hi-fi buyers looks at adding a tuner 

or cassette deck to your brand new sound system. 

May issue on sale 9th April. 

PLACE YOUR ORDER NOW! 
Simply fill out and cut the coupon, then hand it to your 
newsagent. Your personal copy of the May issue of HE 

will be reserved for you. 

Please reserve copies of the May issue of 

Hobby Electronics 
for 
Name 

Address 

-1 

L J 

Although these articles are being prepared for the next issue, circumstances may alter the final content. 
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Based on display circuitry similar to that used in our Digital Capacitance Meter, last month 
this attractively finished project will find many uses around the house — or it would make 

perfect gift. 
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Part of our Project Music series, this flexible device is mainly intended to add depth to flat 
recordings or to put a bit of life in vocal performances — but the creative musician will find 
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The Electronic Revolution 
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USED 
EQUIPMENT I 

Ex-P.O. Volts, in leather 
case. AC/DC Volts, DC current, , 

u 

ohms. Absolute Bargain £5 

LOW-COST, RUGGED 
TEMPERATURE CONTROL / HIGH OUALRY 

500V MEGGER 

1 

Transistorised Insulation Tester 
and four decade resistance 
bridge with four ranges. 
Invaluable piece of test gear. In 
case with carrying handle. Uses 
one PP9 bast. £15.00 + £2 P&P I 

TEMP. GAUGE O1 -1211°C 
Remote sensor on 38" 

'`` \ capillary, panel mounting 
^ / dial55mm, dia. 

- ONLY £1.85 
16A 240V RANCO THERMOSTAT 
Wide control range (low room temp. to over boiling point) 

Recent Style P.O. Telephones 
1 

£4.75 + £1.80 P&P 
2 for £9 + £2.50. 5 for £20 + f5 

Sensor on 22" capilliary. £2.30, including control knob 

RANCO THERMAL CUT-OUT 100°C 
15A 240V. Sensing coil on 41 in. capilliary panel 
mounting with reset button £1.20 

5 Digit Counters 48V coil. Noon i 
resetable 

I 

BUY ONE EACH OF ABOVE FOR E4.86 

AUTOMATIC DIAL UNIT. 
(mains powered). These units 
were made to connect into a 
tewhen 

punch -carde 
ncd a a numed. 

when a inutois inserted. 
Card & instructions supplied. 
Cards readily available. Many 
uses. Only £8 + £1 p&p 

AVOMETER 
- y; Similar to Model 71 which 

currently retails for over £45. 
These units are, as with all of 
our used equipment, Tested and ) Guaranteed to be in good 

! ' Ji working order. Price includes , 

ÿr`^ '-' Leather case. 

20K Ohms per Volt (D.C.) 1K Ohms per Volt (A.G.) 
D.C. Volts - 1, 2.5, 10, 25, 100, 250, 1,000 
A C Volts - 10, 25, 100, 250, 1,000 

UNISELECTORS. 50v, 4 Bank 
+ Homing Bank, 25 way £3.50 

D CONNECTOR SOCKETS 
with cover. 50 way £2 

D.C. mA - .05, 1, 10, 100, 1,000 
OHMS - x 1, x 100, x 10K 

LIMITED STOCK AT £14.50 + £1 p&p 

PROFESSIONAL QUALITY P.A. MODULES 
All to near broadcast spec. 7" x 2" rack mounting. 
Require 40 to 50 volt stabilised supply. Line 
Distribution Amp 30K in, 4 x 600 out. Gain control 
gives up to 20d8. Mixer - 10 stereo or 20 mono 

I 60V 8A TRANSFORMER. Ideal 
for big power supply unit or 
amplifier £12 Inc. p&p. BEAT 
THAT! 

FREE on request - Leaflet 
"D.I.Y. Telephone Systems and 
Automatic Exchange Design'. 

I 
channels (no controls) gain up to 10dB. £12 each + 
£1.50 p&p. 
MIC AMP - Switchable gain + fine gain control + 

I L.F. Cut. E74.60 + £1.50 p&p. 

SERVICES 
RUGBYROAD 

LEAMINGTON 
WARWICKSHIRE 

' TEL: 0926 30622 FOR QUANTITY 
ALL ITEMS - MONEY BACK IF 

ADD 
SPA CYJ2 SOY' ORDERSRS OVER 

£7.50 POST FREE 

DISCOUNTS ETC. 
unless stated otherwise 

NOT DELIGHTED. 

NEED ENCLOSING? 
Now,GSC are really in the hardware business, with a series of plastic 
cases ideally suited to applications ranging from hand-held probes to 
hi-fi equipment. GSC cases are moulded in robust plastic and come 
with all the necessary screws, covers and, where appropriate, battery 
compartments, connectors and transparent panels for displays. And 

GSC can provide customer -specified variations -for large -quantity 
orders. Fill in the coupon for more details. 
GSC (UKI Ltd., Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex C811 3AQ. 

Telephone: (07991 21682. Telex: 817477. 

CTP Probe Case DMC-2 Design Mate Case CBP-1 Portable Case 

Nile, 
t"' u,,,. Only or 

(£3.50 Nett) £4.88 If4.00 Nett) £5.46 (f6.30 Nett) £8.39 

CTH 1 Handheld Co,', DMC1 Des,gn-Mate 

4i-1-1 

Case CTB-1 Bench Toppe 

i 

_ - 

Case 

Ont CIF t 

1£3.90 Nett) £5.36 1£4.50 Nett) £6.03 1f7.75 Nettlf10.06 
Bold prices include P & P and 15% VAT. Please deduc 

I enclose cheque/PO for £ 

I 

MAM= 
Global Speceialies Corporation (UK) Limited, Dept 9MM 
Unit 1, Shire Hill Estate, Saffron Walden, Essex CB113AQ 

LTOMORROW'S TOOLS TODAY 

Et pos age from each additional order 

1 

or debit my Barclaycard, Access, American Express card 
No Exp. date 
or Tel: (07991 21682 with your card number and your order 
will be in the post immediately. 

NAME 

ADDRESS 

GLOBAL SPECIALTIES CORPORATION 

FREE catalogue tick box 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

I 
I 
I 

As 
KIT 

r 
READY 
BUILT 

TOTAL ENERGY DISCHARGE electronic 
ignition gives all the well known advantages of the best capacitive 
discharge systems. 

PEAK PERFORMANCE higher output voltage under all 
conditions. 

IMPROVED ECONOMY no loss of ignition performance 
between services. 

FIRES FOULED SPARK PLUGS no other system can better the 
capacitive discharge system's ability to fire fouled plugs. 

ACCURATE TIMING prevents contact wear and arcing 
by reducing load to a few volts and a fraction of an amp. 

SMOOTH PERFORMANCE - immune to contact bounce and 
similar effects which can cause loss of power and roughness. 

PLUS 
SUPER POWER SPARK 3% times the energy of ordinary 

capacitive systems - 3h times the power of inductive systems. 

OPTIMUM SPARK DURATION 3 times the duration of ordinary 
capacitive systems - essential for use on modern cars with weak fuel 
mixtures. 

BETTER STARTING full spark power even with low 
battery. 

CORRECT SPARK POLARITY unlike most ordinary C.D. systems 
the correct output polarity is maintained to avoid increased stress on the 
M.T. system and operate all voltage triggered tachometers. 

L.E.D. STATIC T IMING LIGHT for accurate setting of the engine's 
most important adjustment. 

LOW RADIO INTERFERENCE fully suppressed supply and absence 
of inverter 'spikes' on the output reduces interference to a minimal level. 

DESIGNED IN RELIABILITY an inherently more reliable circuit 
combined with top quality components - plus the 'ultimate insurance' 
of a changeover switch to revert instantly back to standard ignition. 

IN KIT FORM it provides a top performance 
electronic ignition system at less than half the price of competing ready - 
built systems. The kit includes everything needed, even a length of solder 
and a tiny tube of heatsink compound. Detailed easy -to -follow instructions, 
complete with circuit diagram, are provided - all you need is a small 
soldering iron and a few basic tools. 

AS REVIEWED IN 
ELECTRONICS TODAY INTERNATIONAL June'81 Issue 
and EVERYDAY ELECTRONICS December'81 Issue 

FITS ALL NEGATIVE EARTH VEHICLES, 
6 or 12 volt , with or without ballast 

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS 
Some older current impulse types (Smiths pm '741 require an adaptor - 
PRICE £2.95 

STANDARD CAR KIT £ 14.85 
Assembled and Tested £ 24.95 

TWIN OUTPUT KIT £ 22.95 
For MOTOR CYCLES and CARS with twin ignition systems 

Assembled and Tested £ 34.70 

ELECTRONIZE DESIGN 
Dept. D., Magnus Road, Wilneoote 

Tamworth, 1377 5BY 

PLUS 
£ 1.00 
U.K. 
P. & P. 

Prices 
Include 
VAT. 

VISA 

Phone: 10827) 281000 / 
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USED 
EQUIPMENT 
Ex-P.O. Multimeters in leather 
case. AC/DC Volts, DC current, 
ohms. Absolute Bargain £5 
500V MEGGER 
Transistorised Insulation Tester 
and four decade resistance 
bridge with four ranges. 
Invaluable piece of test gear. In 
case with carrying handle. Uses 
one PP9 batt. £15.00 + £2 P&P 

Recent Style P.O. Telephones 
£4.75 + £1.80 P&P 2 for £9 + £2 60. 5 for £20 + £5 

5 Digit Counters 48V coil. Non 
resetable 75p 

AUTOMATIC DIAL UNIT. (mains powered). These units 
were made to connect into a 
telephone and dial a number 
when a punch-card is inserted. 
Card & instructions supplied. 
Cards readily available. Many 
uses. Only £0 + £1 p&p 
UNISELECTORS. 50v( 4 Bank 

Homing Bank, 25 way £3.60 
D CONNECTOR SOCKETS 
with cover. 50 way £2 
60V 8A TRANSFORMER. Ideal for big power supply unit or 
amplifier £12 Inc. p&p. BEAT 
THAT! 

FREE on request — Leaflet 
"D.I.V. Telephone Systems and 
Automatic Exchange Design'. 

LOW-COST, RUGGED 

TEMPERATURE CONTROL 
HIGH QUALITY 
TEMP. GAUGE 0I-120°C Remote sensor on 38" 
capillary, panel mounting 
dial 55mm. dia. 
ONLY £1.86 

16A 240V RANCO THERMOSTAT 
Wide control range (low room temp, to over boiling point) 
Sensor on 22" capilliary. £2.30, including control knob 
RANCO THERMAL CUT-OUT 100oC 15A 240V. Sensing coil on 41 in. capilliary panel 
mounting with reset button £1.20 
BUY ONE EACH OF ABOVE FOR £4.86 

AVOMETER 
Similar to Model 71 which 
currently retails for over £45. 
These units are, as with all of 
our used equipment, Tested and 
Guaranteed to be in good working order. Price includes 
Leather case. 

20K Ohms per Volt (D.C.) IK Ohms per Volt (A.C.) 
D.C. Volts - 1,2.5, 10,25, 100, 250, 1,000 
A.C. Volts - 10, 25, 100,250,1,000 
D.C. mA - .05, 1, 10, 100, 1,000 
OHMS - x 1, x 100, x 10K 

LIMITED STOCK AT £14.50 + £1 p&p 
PROFESSIONAL QUALITY P.A. MODULES 

All to near broadcast spec. 7" x 2" rack mounting. 
Require 40 to 50 volt stabilised supply. Line 
Distribution Amp 30K in, 4 x 600 out. Gain control 
gives up to 20dB. Mixer — 10 stereo or 20 mono 
channels (no controls) gain up to 10dB. £12 each + 
£1.50 p&p. 
MIC AMP — Switchable gain + fine gain control + 
L.F. Cut. £14.60 + £1.50 p&p. 

LLUfJ SERVICES 
mmmrn a www mm 

m LEAMINGTON SPA CV32 MY* 
wnLmV WARWICKSHIRE 
TEL: 0926 30622 FOR QUANTITY DISCOUNTS ETC. 
ALL ITEMS - MONEY BACK IF NOT DELIGHTED. 

ADD 50p PErP 
ORDERS OVER 

£7.50 POST FREE 
unless stated otherwise 

NEED ENCLOSING ? 
Now,GSC are really in the hardware business, with a series of plastic 
cases ideally suited to applications ranging from hand-held probes to 
hi-fi equipment. GSC cases are moulded in robust plastic and come 
with all the necessary screws, covers and, where appropriate, battery 
compartments, connectors and transparent panels for displays. And 
GSC can provide customer-specified variations for large-quantity 
orders. Fill in the coupon for more details. 
GSC (UK) Ltd.. Unit 1, Shire Hill Industrial Estate. Saffron Walden. Essex CB11 3AQ. 

Telephone: (0799) 21682. Telex: 817477. 
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CTP Probe Case 

(£3.50 Nett) £4.88 
Handheld Cas** 

% 
(£3.90 Nett) £5.35 

DMC-2 Oesiqn Mate Case 

(£4.00 Nett) £5.46 
DMC-1 Desiqn-Mate Case 

(£4.50 Nett) £6.031 

CBP-1 Portable Case 

(£6.30 Nett) £8.39 
CTB-1 Bench Topper Case 

(£7.75 Nett)£10.06 
Bold prices include P&P and 15% VAT Please deduct £1 postage from each additional order, 
I enclose cheque/PO for £  
or debit my Barclaycard, Access, American Express card 
 Exp. date  

or Tel: (0799) 21682 with your card number and your order 
will be in the post immediately. 
NAME      , „ 
ADDRESS. 

GLOBAL SPEOMJCS COnPORATION 
FREE catalogue tick box Q 

Global SpecaialHes Corporation (UK) Limited, Dept9MM 
Unit 1, Shire Hill Estate, Saffron Walden, Essex CB11 3AQ 

TOMORROW'S TOOLS TODAY 
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ELECTRONIC IGNITION 

Makes a good car 

better 
sT> cf 

%♦ 
o* 

5^ 
<- <- 

K. 
RFAOY 
BUILT 

TOTAL ENERGY DISCHARGE electronic 
ignition gives all the well known advantages of the best capacitive 
discharge systems. 

— higher output voltage under all PEAK PERFORMANCE ^ 
conditions. 

IMPROVED ECONOMY — 
between services. 

FIRES FOULED SPARK PLUGS no other system can better the 
capacitive discharge system's ability to fire fouled plugs. 

• no loss of ignition performance 

ACCURATE TIMING prevents contact wear and arcing 
by reducing load to a few voits and a fraction of an amp. 

SMOOTH PERFORMANCE ■ immune to contact bounce and 
similar effects which can cause loss of power and roughness. 

PLUS 
SUPER POWER SPARK ■ — 3% times the energy of ordinary 

capacitive systems - 3% times the power of inductive systems. 
OPTIMUM SPARK DURATION 3 times the duration of ordinary 

capacitive systems - essential for use on modern cars with weak fuel 

• full spark power even with low BETTER STARTING  
battery. 

CORRECT SPARK POLARITY unlike most ordinary C.D. systems 
the correct output polarity is maintained to avoid increased stress on the 
H.T. system and operate ail voltage triggered tachometers. 

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine's 
most important adjustment. 

LOW RADIO INTERFERENCE fully suppressed supply and absence 
of inverter 'spikes' on the output reduces interference to a minimal level. 

DESIGNED IN RELIABILITY an inherently more reliable circuit 
combined with top quality components - plus the 'ultimate insurance' 
of a changeover switch to revert instantly back to standard ignition. 

IN KIT FORM it provides a top performance 
electronic ignition system at less than half the price of competing ready- 
built systems. The kit includes everything needed, even a length of solder 
and a tiny tube of heatsink compound. Detailed easy to-follow instructions, 
complete with circuit diagram, are provided — all you need is a small 
soldering iron and a few basic tools. 

AS REVIEWED IN 
ELECTRONICS TODAY INTERNATIONAL June 81 Issue 
and EVERYDAY ELECTRONICS December'81 Issue 

FITS ALL NEGATIVE EARTH VEHICLES, 
6 or 12 volt , with or without ballast 

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS 
Some older current impulse types (Smiths pre 74) require an adaptor 
PRICE £2.95 

STANDARD CAR KIT £14.85 
Assembled and Tested £24.95 

\ 

TWIN OUTPUT KIT £22.95 
For MOTOR CYCLES and CARS with twin ignition systems 

Assembled and Tested £ 34.70 

ELECTRONIZE DESIGN 
DDept. D., Magnus Road, Wilnecote 

Tamworth, B77 5BY 

Phone; (0827) 281000 

PLUS 
£1.00 
U.K. 
P. & P. 
Prices 
Include 
VAT. 

ETI MAY 1982 



PCB Foil Patterns 

PCB FOIL 
PATTERNS 

The foil pattern for the Sound Effects board 
appeared in last month's ETI. Lack of space has 
prevented us reproducing it a second time. 
The foil patterns for the oscilloscope will be 
published next month. 

ETI 
O ^' WATTMISER 
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PCB Koil Patterns 

PCBFCML 

The foil pattern for the Sound Effects board 
appeared in last month's ETI. Lack of space has 
prevented us reproducing it a second time. 
The foil patterns for the oscilloscope will be 
published next month. 
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mr SUBSCRIPTION ORDER 
FORM 

Cut out and SEND TO : 

Electronics Today International, 

513, LONDON ROAD, 
THORNTON HEATH, 

SURREY, 
ENGLAND. 

Please commence my personal subscription to Electronics Today 
International with the .... ..... issue. 

SUBSCRIPTION 
RATES 

(ticic O as appropriate) 

(11.95 for 12 issues 
U.K 
(15.75 for 12 issues 
overseas surface 
F35.75 for 12 issues 
Air Mail 

n 

n 

n 

I am enclosing my (delete as necessary) 
ChequelPostal Orderllnternational Money 

Order for 

(made payable to A.S.P. Ltd) 
OR 

Debit my AccessIBarclaycard* 
(*delete as necessary) 

Please use BLOCK CAPITALS and include post codes. 

Name (Mr(MrslMiss) 
delete accordingly 

Address 

1 Signature 

- Date 

NEW DESIGNS TO TRY,. 
Pius 

FetJE30T CHÑOS5Cñ 
IY MUSIC PROCESSOR 

TO BUILD \ VOICE - OVER .UIIIT , FOR DJ T,s... 
a10....COMPUTMG....riWS1C... 

R AO10... 

Drive safely 
with our DIY 

A°.....t.:.r 
7YE ,. , ..,_1 .1UuoaIIIoco 

q u uMeaMom» hAsiorB 
VAdID-Hit-.D o 

1 SUBSCRIPTIONS 
1 The magazine you hold in your hand is the 

biggest seller in the UK electronics field. 
1 Why risk your newsagent running out? 

Take out a subscription using the form 
provided, and make sure of getting the next 

1 12 issues. Don't you deserve not to miss out 
1 on the best? 

ern» ma No BM MI IOU NB MI M1 MI BM UM BM 11311111ANIK 

Now our name 
means more ,than 

ever before. 
If the name BICC Vero sounds 
only half familiar, that's not the 
only difference you're going to 
notice. 

Because not only have we added 
to our name we've also added to 
,ur technology. Building upon 
our well established industrial 
product range and incorporating 
the very latest ideas and 
techniques to ensure that you too 
are working at a state-of-the-art 
standard. 

But you will of course still recog- 
nise the old favourites. Products 
like Veroboard, which pioneered 
in so many ways, today's thriving 
pastime of electronics. 

Bigger means better in other 
respects. Being part of the giant 
BICC Vero Electronics Group 
ensures that we're a major force 
in electronics technology. Our 
R and D scope is enlarged, and 
our supply and distribution 
facilities improved. 

And because we're professionals 
we appreciate the very real 
professionalism of the hobbyist 
market - and service it 
accordingly. 

Yes, we're sure you'll notice the 
difference. As well as that 
pleasantly familiar personal 
touch. 

BKC-VERO ELECTRONICS LTD. 

Industrial Estate, Chandlers Ford, 
Eastleigh, Hampshire S05 3ZR. 
Tel: Chandlers Ford (04215) 62829. 

BICC vero 
The mechanics of electronics 

vero vero vero ® vero ® verc 

lectronics Electronics Electronics Electronics Electronics Electronic 
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SUBSCRIPTION ORDER 

FORM 
Cut out and SEND TO ; 

Electronics Today International, 
513, LONDON ROAD 
THORNTON HEATH, 

SURREY, 
ENGLAND. 

Please commence my personal subscription to Electronics Today 
International with the issue. 

SUBSCRIPTION 
RATES 

(tick □ as appropriate) 

E11.9S for 12 issues 
U * C 
£15.75 for 12 issues 
overseas surface □ 
£35.75 for 12 issues 
Air Mail □ 

1 am ei>clos'n3 my (delete as necessary) 
Cheque/Postal Order/International Mo ey 

Order for 

(made payable to A.S.P. Ltd) 
OR 

Debit my AccessfBardaycard 
('delete as necessary) 

Ir; 
III 

r 1 r 

with our DIY 
Afcotvrfngter 

YE 
-J-J LJ J LJ LD :D -3 23 □ a-n ran 

C3C3 
•1$ 

4\* asco 
MrttfwfWirfer 

TlNC.... MUS<C...RAOIO....I|OBO'ncS 

Please use BLOCK CAPITALS and include post codes. 

Name (Mr/Mrs/Miss). 
delete accordingly 

Address   

Signature 

Date . 

SUBSCRIPTIONS 

The magazine you hold in your hand is the 
biggest seller in the UK electronics field. 
Why risk your newsagent running out? 

Take out a subscription using the form 
provided, and make sure of getting the next 
12 issues. Don't you deserve not to miss out 

on the best? 

Now our name 

means more,than i 

ever before. 

If the name BICC-Vero sounds 
only half familiar, that's not the 
only difference you're going to 
notice. 
Because not only have we added 
to our name we've also added to 
jur technology. Building upon 
our well established industrial 
product range and incorporating 
the very latest ideas and 
techniques to ensure that you too 
are working at a state-of-the-art 
standard. 
But you will of course still recog- 
nise the old favourites. Products 
like Veroboard, which pioneered 
in so many ways, today's thriving 
pastime of electronics. 

Bigger means better in other 
respects. Being part of the giant 
BICC-Vero Electronics Group 
ensures that we're a major force 
in electronics technology. Our 
R and D scope is enlarged, and 
our supply and distribution 
facilities improved. 

And because we're professionals 
we appreciate the very real 
professionalism of the hobbyist 
market - and service it 
accordingly. 

Yes, we're sure you'll notice the 
difference. As well as that 
pleasantly familiar personal 
touch. 

BICC-VERO ELECTRONICS LTD. 

Industrial Estate, Chandlers Ford, 
Eastleigh, Hampshire S05 3ZR. 
Tel: Chandlers Ford (04215) 62829. 
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MONTHLY IN 
ELECTRONICS TODAY - 
YOUR OWN 'WHERE TO 

BUY IT' GUIDE 

BEDFORDSHIRE 

BROADWAY ELECTRONICS 
1 The Broadway, Bedford, 

Tel: 0234 213639 
Open 6 days 9-5 30 'h day Thur 

lunch 1.302-30. 
Specialists rs electronic components and 

Acorn computers. 

DORSET 

D.J. ELECTRONICS 
64 Ensbury Park Road, 

Bournemouth. 
Tel: (0202) 515073. 

Open: Mon -Sat 9am-6pm. 

HAMPSHIRE 

-GAINS ELECTRONICS 

3, West Street, Fareham. 
Tel: (0329) 234891 

Open: 6 days 9am-5.30pm. 
PS component stockist Wide range of components for 

the enthusiast. 

HERTFORDSHIRE 

GODDARDS COMPONENTS 
110 London Road, St. Albans. 

Tel: St. Albans 64162 
Open: Mon -Sat 9.30am-5.30pm 

(1/2 day Thur) 

FOR SERVICE AND 
CONVENIENCE - USE 
YOUR LOCAL DEALER! 

LOOKING FOR 
COMPONENTS! HARDWARE! 

CASES! TRY YOUR LOCAL 
LISTED STOCKIST 

S. IRELAND 

w 7G5 
tha world of dectrorncs 

25 Parnell St, Dublin 1. 
Tel: Dublin 740662 

Open: 6 days 9am-5.30pm 
Components. Computers. Video games. 

LANCASHIRE 

IETESON ELECTRONICS 
158 Lower Green, 

C-Poulton-le-Fylde, Blackpool 
Tel: 102531 885107 

Open. 930am-12.30. 1.30.5.30. Closed Wed Et Sun 
Electronic Component Specialists. 

LONDON 

SAMSONS ELECTRONICS LTD 
9/10 Chapel St. 21/23 Bell St. NW1. 

Tel: 01-262-5125, 01-723-7851. 
Open: 10am-6pm. (Sat 1lam-5pm). 

Vast selection of components at ridiculous 
prices. 

W. MIDLANDS 

PATH ELECTRONIC SERVICES 
369 Alum Rock Road, B'ham. 

Tel: 021 327 2339. 
Open: 10am-6pm weekdays. 

Sat 9.30am-5pm. Contact Peter A. 
Thomas. Wholesale and retail supplies. 

NOTTINGHAMSHIRE 

DAMON electronics 
99 Carrington St. Nottingham. 

Tel: 53880 (mail order available) 
Open: 6 days 9.30am-5.30pm. 

Specialists in T.V. F.M. aerials. 

FOR YOUR BUSINESS TO 
BE INCLUDED, CALL 
ELECTROMART ON 

01-437-1002. 

TYNE AND WEAR 

AITKEN BROS Et CO 
35 High Bridge 

Newcastle Upon Tyne. 
Tel: 326729 

Open: 9am-5 30pm (Sat 5pm) closed Wed 
Retail and Wholesale supplied. 

S. WALES 

CIiROiGAII ELECTROOICS 
Chancery Lane, Cardigan, 
Tel: Cardigan (0239) 614483 

Open_ Mon -Sat 10am-5pm. Closed Wed. 
Electronic components Et 

Acorn computer stockist. 

WILTSHIRE 

camlab electronics 
27 Faringdon Rd. Swindon 

Tel: (0793) 34917 
Open. 6 days 9am-5.30pm 

Sneciahsts In loud speakers. Wide selection 1'G"-18" 

YORKSHIRE 

ACE MAILTRONIX LTD. 
3A Commercial Street, 

Batley. Tel: (0924) 441129 
Open: Mon -Fri 9am-5.30pm. (Sat 1pm) 

Retail and wholesale. 

PLEASE MENTION 
ELECTRONICS TODAY 
WHEN USING THESE 

SHOPS! 

Please include my business details in the next available issue of Electronics Today International: 
Business Name' 

Address. 

Tel. No.: Open Hrs 
Contact (Office Use Only). 
Post To: Electromart Computing Today, 145 Charing Cross Rd., London WC2H OEE. 
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MONTHLY IN 
ELECTRONICS TODAY - 
YOUR OWN WHERE TO 

BUY IT' GUIDE 

BEDFORDSHIRE 

BROADWAY ELECTRONICS 
1 The Broadway, Bedford, 

Tel: 0234 213639 
Open; 6 days 9-5.30. % day Thur. 

lunch 1.30-2.30. 
Specialisis in electronic components and Acorn computers. 

DORSET 

D.J. ELECTRONICS 
64 Ensbury Park Road, 

Bournemouth. 
Tel: (0202) 515073. 

Open: Mon-Sat 9am-6pm. 

HAMPSHIRE 

—rMM mcmm-— 

3, West Street, Fareham. 
Tel; (0329) 234891 

Open: 6 days 9am-5.30pm. 
RS component stockist Wide range of components for 

the enthusiast. 

HERTFORDSHIRE 

GODDARDS COMPONENTS 
110 London Road, St. Albans. 

Tel; St. Albans 64162 
Open: Mon-Sat 9.30am-5.30pm 

I Vi day Thur) 

FOR SERVICE AND 
CONVENIENCE - USE 
YOUR LOCAL DEALER! 

LOOKING FOR 
COMPONENTS! HARDWARE! 

CASES! TRY YOUR LOCAL 
LISTED STOCKIST 

S. IRELAND 

peacs    the world of electronics 
25 Parnell St, Dublin 1. 

Tel; Dublin 740662 
Open: 6 days 9am-5.30pm 

Components. Computers. Video games. 

LANCASHIRE 

ETESON ELECTRONICS 
■■ ■■ 15B Lower Green, 
^■•■■•Poulton-le-Fylde, Blackpool 

Tel: I02S3) 885107 
Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun 
 Electronic Component Specialists. 

LONDON 

SAMSONS ELECTRONICS LTD 
9/10 Chapel St. 21/23 Bell St. NW1. 

Tel: 01-282-5126, 01-723-7851. 
Open: 10am-6pm. (Sat 11am-5pm). 

Vast selection of components at ridiculous 
prices. 

W. MIDLANDS 

RATH ELECTRONIC SERVICES' 
369 Alum Rock Road, B'ham. 

Tel: 021 327 2339. 
Open: 10am-6pm weekdays. 

Sat 9.30am-5pm. Contact Peter A. 
Thomas. Wholesale and retail supplies. 

NOTTINGHAMSHIRE 

DAMON electronics 
99 Carrington St. Nottingham. 

Tel; 53880 (mail order available) 
Open: 6 days 9.30am-5.30pm. 

Specialists in T.V. P.M. aerials. 

FOR YOUR BUSINESS TO 
BE INCLUDED, CALL 
ELECTROMART ON 

01-437-1002. 

TYNE AND WEAR 

AITKEN BROS & CO 
35 High Bridge 

Newcastle Upon Tyne. 
Tel: 326729 

Open: 9am-5.30pm (Sat 5pml closed Wed. 
Retail and Wholesale supplied. 

S. WALES 

CfWDlGWl ELECTFCniCS 
Chancery Lane, Cardigan, 
Tel; Cardigan (0239) 614483 

Open: Mon-Sat 10am-5pm. Closed Wed. 
Electronic components & 
Acorn computer stockist 

WILTSHIRE 

camlab electronics 
27 Faringdon Rd. Swindon 

Tel: (0793) 34917 
Open: 6 days 9am-5,30pm 

Specialists in loud speakers. Wide selection; I^MS" 

YORKSHIRE 

Open 

ACE MAILTRONIX LTD. 
3A Commercial Street, 

Batley. Tel; (0924) 441129 
Mon-Fri 9am-5.30pm. (Sat 1pm) 

Retail and wholesale. 

PLEASE MENTION 
ELECTRONICS TODAY 
WHEN USING THESE 

SHOPS! 

r 

Address;.. • * • •», iS f * * t- ' 

.He. • n % . * . 

Please include my business details in the next available issue of Electronics Today International; 

Business Name:., nmm • ■ >       *   *.*1% 

Tel. No.:     Open Hrs:  , .v.*.. v.   ^ Soil 

Contact (Office Use Only): f 
Post To: Electromart Computing Today, 146 Charing Cross Rd., London WC2H 0EE. 

1 •" % "(j. • m m I 

► ^ • i •' ■ 

94 ETI MAY 1982 



BE PREPARED 

ADVERTISEMENT 
RATES Semi -Display (min 2 cros) 

1-3 insertions £10.00 per cm 
4-11 insertions £ 9.00 per cm 
12+ insertions £ 8.00 per cm 
Lineage 35p per word (min 15 words) 
Box Nos. £2.50 

Closing date 1st Friday of the month 
preceding publication date. 
All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and 
conditions printed on the advertisement rate card (available 
on request) 

Send your requirements to: 

E.T.I. CLASSIFIED ADVERTISING, 
145, CHARING CROSS RD,LONDON WC2HOEE. 

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-4371002 Ext. 50. 

L.E.D. ALARM CLOCK 
BARGAINS 

Fig. 2 

Returned to our Service Department within guarantee 
period. 
(1) Offered at f2.95 each or £7.95 for three plus f1 p&p 

(Available new for £18.00 each). 
(21 Offered at £5.95 each or £14.95 for three plus E1.00 

for p&p (Available new for £32.00 each). 
These will be sold as received from our customers with 
the existing fault(s) and without guarantee. U.K. only. 
Further discounts available on bulk purchases. 

Send cheques or Postal Orders to: 
PRESCOTT CLOCK b WATCH CO. 

LTD. 
Prescott House, Humber Road, London NW2 BER 

Telephone: 01-452 9871 

1tA1)IIV1'I0N 
1)1:1 L(,1()ltS 
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THRU LENS r l i " VIEW 

THIS DOSIMETER 

WILL AUTOMATICALLY DETECT 
GAMMA AND X-RAYS 

UNIT IS SIZE OF FOUNTAIN 
PEN & CLIPS ONTO TOP POCKET 

PRECISION INSTRUMENT 
METAL CASED WEIGHT 20Z 

MANUFACTURERS CURRENT 
PRICE OF A SIMILAR 
MODEL OVER £25 EACH 

British design 8 manufacture 
Tested 8 fully guaranteed 
Ex -stock delivery - 

f6 -B5 
vAt 
&Pack60p 

Ideal for the experimenter 
COMPLETE WITH DATA (t 

li 

1 

404 EDGWARE ROAD. LONDON W2 lED 

ZX-D.I.Y.! 128 user definable graphics 
characters from under £1! Send £3.00 for full 
circuit/construction details ('80 or '81). J. 
Buchanan, (36D.C.), R.M.C.S., 
Shrivenham, Swindon, Wilts. 

DIPLOMA IN ELECTRONICS Full time 
courses in Electronic Engineering. Also 
courses leading to CITY AND GUILDS 
Examinations. Tel: LONDON SCHOOL OF 
ELECTRONICS: 01-263 5938. 

STOCK CLEARANCE Mixed resistor Packs: 
''/<W/ '/2W, Pre -formed, unused. 1 lb Pack 
(2500 plus) £2.50; 2 Ib Pack £4.60; Exceeding 
2 lbs £2.00 per Ib. All inclusive VAT, P&P. 
LINWAY ELECTRONICS, 843 Uxbridge 
Road, Hayes End, Middx. UB4 8HZ. Tel: 01- 
573 3677. 

WANTED: ELECTRONIC COMPONENTS 
and Test Equipment. Factories cleared. Good 
prices given. Q Services, 29 Lawford 
Crescent, Yateley, Camberley, Surrey. 0252 
871048. 

PROM PROGRAMMING All prices include 
Prom. Up to 8K £5, 16K £8, copies £3.50, 
wash 80p. Send typed or handwritten Hex 
code. C.W.O. Oakstech Engineering Ltd, 
9 Millfields, Stanstead, Essex. 

STEREO CASSETTE BOARD Ready built. 
Untested but assumed O.K. with data, £3.00. 
Details: (0582) 54315 between 5.30pm- 
7.30pm. 

PROXIMITY SENSORS infra -red range 6 
inch single 5-7V supply ideal for mobile 
robots £21.95 leaflet. Cheshire Micro Design, 
66 Close Lane, Alsager, Stoke-on-Trent, 
Staffs. 

TRANSENDENT 2000 Ex condition Plus 
Data £120 ono. 061-250 7478 Manchester. 

CLOSE ENCOUNTERS GROUP Personal 
introductions and social events. Meet interest- 
ing, attractive people. Local, 051-931 2844 (24 
hours). 

TIME WRONG? 
MSF CLOCK is ALWAYS CORRECT - never gains or 
loses, SELF SETTING at switch -on, 8 digits show Date, 
Hours, Minutes and Seconds, larger digit Hours and 
Minutes for easy QUICK -GLANCE time, auto GMT/ 
BST and leap year, also parallel BCD output for COM- 
PUTER or alarm and audio to record and show time on 
playback, receives Rugby 60KHz atomic time signals, 
built-in antenna, 1000Km range, fun -to -build kit includes 
all parts, printed circuit, case, instructions, postage etc, 

money back assurance so GET yours OW. 

CAMBRIDGE KITS 
451TE) OLD SCHOOL LANE, MILTON, CAMBRIDGE 

GRUNDIG CASED PSU 0/25V 2A. 
Excellent working condition. Voltage current 
metered overload protection. £20 + £5. 
S.H.E. 5, St. Joseph's Park, Ballycruttle, 
Downpatrick BT30 7EN. 

CENTURION BURGLAR ALARM 
EQUIPMENT Send SAE for free list or 
a cheque/PO for £5.95 for our special 
offer of a full sized decoy bell cover. 
To Centurion Dept ET1265, Wakefield 
Rd., Huddersfield W.Yorkshire. Access 
& Barclaycard Telephone orders on 
0484-35527. 

CABINET FITTINGS 
Cabinet Et Flightcase Fittings, fretcloths, co,/erings. 
handles, castors. etc. Jacks & sockets. Cannons 
Bulg ins reverb trays. Emilar compression drivers 
AKG mics- Celestion speakers- ASS glassfibre horns 
Send 30p postal order for illustrated catalogues to 

ADAM HALL (ET SUPPLIES) 
Unit B, Charlton Court, Grainger Road, 

Southend-on-Sea, Essex SS2 5BZ 

BROADCAST QUALITY FOR YOUR NEXT MIXER PROJECT 
Over 100 Audio Sub -Units Kit or Ready Built 

Our new Mic £t Mag Disc Pro -Amps incorporate the super low noise 
Mullard/Signetic NE5534 IC 

All items listed are identical to those used in our own professional consoles 

PARTRIDGE 
ELECTRONICS 
THE MIXER PEOPLE 

56 Fleet Road, Benfleet, 
Essex SS7 5JN, England 

(LARGE SAE PLEASE) 
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ADVERTISEMENT 

RATES Sami-Display (min 2 cms) 

1-3 insertions £10.00 per cm 
4 11 insertions £ 9.00 per cm 
12+ insertions £ 8.00 per cm 
Lineage 35p per word (min 15 words) 
Box Nos. £2.50 
Closing date 1st Friday of the month 
preceding publication date. 
All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and 
conditions printed on the advertisement rate card (available 
on request) 
Send your requirements to. 
E.T.I. CLASSIFIED ADVERTISING, 
145, CHARING CROSS RD,LONDON WC2H0EE. 

SEND TO: ETI/HE CLASSIFIED, 146, CHARING CROSS ROAD, LONDON WC2H 0EE. TEL: 01-437 1002 Ext. 50. 

L.E.D. ALARM CLOCK 
BARGAINS 

Fig 

Fig 

Returned to our Service Department within guarantee 
period. 
(1) Offered at £2.95 each or £7.95 for three plus £1 p&p 

(Available new for £18.00 each). 
(2} Offered at £5.96 each or £14.96 for three plus £1.00 

for p&p (Available new for £32.00 each). 
These will be sold as received from our customers with 
the existing fault(s) and without guarantee. U.K. only. 
Further discounts available on bulk purchases. 

Send cheques or Postal Orders to: 
PRESCOTT CLOCK & WATCH CO. 

LTD. 
Prescott House, Humber Road, London NW2 6ER 

Telephone: 01-452 9871 

UAlrtATION 

UIITTIOllS 

VIEW i I LEWS » 
■ THIS DOSIMETER 

WILL AUTOMATICALLY DETECT 
GAMMA AND X RAYS 

■ UNIT IS SIZE OF FOUNTAIN 
PEN S CLIPS ONTO TOP POCKET 

■ PRECISION INSTRUMENT 
METAL CASED WEIGHT 20Z 

■ MANUFACTURERS CURRENT 
PRICE OF A SIMILAR 
MODEL OVER£25 EACH 

Irltish design & manufacture 
Tested S fully guaranteed 

x-stock delivery 
Imc VAT 

Post & Pack 60p 
Ideal for the experimenter 
COMPLETE WITH DATA 

fB-95: 

404 EDGWARE ROAD. LONDON W2 1ED 

ZX-D.I.Y.I 128 user definable graphics 
character? from under £11 Send £3.00 for full 
circuit/construction details ('80 or '81). J, 
Buchanan, (36D.C.), R.M.C.S., 
Shrivenham, Swindon, Wilts. 

DIPLOMA IN ELECTRONICS Full time 
courses in Electronic Engineering. Also 
courses leading to CITY AND GUILDS 
Examinations. Tel: LONDON SCHOOL OF 
ELECTRONICS: 01-263 5938. 

STOCK CLEARANCE Mixed resistor Packs: 
ViW/VzW, Pre-formed, unused. 1 lb Pack 
(2500 plus) £2.50; 2 lb Pack £4.60; Exceeding 
2 lbs £2.00 per lb. All inclusive VAT, P&P. 
LINWAY ELECTRONICS, 843 Oxbridge 
Road, Hayes End, Middx. UB4 8HZ. Tel: 01- 
573 3677. 

WANTED: ELECTRONIC COMPONENTS 
and Test Equipment. Factories cleared. Good 
prices given. Q Services, 29 Lawford 
Crescent, Yateley, Camberley, Surrey. 0252 
871048. 

PROM PROGRAMMING All prices include 
Prom. Up to 8K £5, 16K £8, copies £3.50, 
wash 80p. Send typed or handwritten Hex 
code. C.W.O. Oakstech Engineering Ltd, 
9 Millfields, Stanstead, Essex. 

STEREO CASSETTE BOARD Ready built. 
Untested but assumed O.K. with data, £3.00. 
Details; (0582) 54315 between 5.30pm- 
7.30pm. 

PROXIMITY SENSORS infra-red range 6 
inch single 5-7V supply ideal for mobile 
robots £21.95 leaflet. Cheshire Micro Design 
66 Close Lane, Alsager, Stoke-on-Trent,' 
Staffs. 

TRANSENDENT 2000 Ex condition Plus 
Data £120 ono. 061-250 7478 Manchester. 

CLOSE ENCOUNTERS GROUP Personal 
introductions and social events. Meet interest- 
ing, attractive people. Local, 051-931 2844 (24 
hours). 

TiME WRONG? 
MSF CLOCK is ALWAYS CORRECT - never gam- or 
loses, SELF. SETTING st switch-on, 8 digits show Date, 
Hours, Minutes and Seconds, larger digit Hours and 
Minutes for easy QUICK-GLANCE time, auto GMT/ 
BST and leap year, also parallel BCD output for COM- 
PUTER or alarm and audio to record and show time on 
playback, receives Rugby 60KHz atomic time signals, 
built-in antenna, lOOOKm range, fun-to build kit includes 
all parts, printed circuit, case, instructions, postage etc, money back assurance so GET yours NOW. 

CAMBRIDGE KITS 
46(TE) OLD -SCHOOL LANE. MILTON, CAMBRIDGE 

GRUNDIG CASED PSU 0/25V 2A. 
Excellent workint ;ondition. Voltage current 
metered overload protection. £20 + £5. 
S.H.E. 5, St. Joseph's Park, Ballycruttle, 
Downpatrick BT307EN. 

CENTURION BURGLAR ALARM 
EQUIPMENT Send SAE for free list or 
a cheque/PO for £5.95 for our special 
offer of a full sized decoy bell cover. 
To Centurion Dept ETI265, Wakefield 
Fid., Huddersfield W.Yorkshire. Access 
& Barclaycard Telephone orders on 
0484-35527. 

CABINET FITTINGS 
Cabinet Flightcase Fittings, fretdoths. covonnqs. 
handles, castors (jtr:. Jacks ft sockets. Cannons 
Bulgins reverb Irays, EmiUir compression drivers 
AKG mics. Celestion speakers. ASS qlassfihre horns 
Send 30p postal order for illustrated catalogues tn 

ADAM HALL (ET SUPPLIES) 
Unit B, Charlton Court, Grainger Road, 

Southend on-Sea, Essex SS2 5BZ 

BROADCAST QUALITY FOR YOUR NEXT MIXER PROJECT 
eOver 100 Audio Sub-Units eKit or Ready Built 

Our new Mic & Mag Disc Pro-omps incorporate the super low noise 
Mullard/Signetic NE5534IC 

AH items listed are identical to those used in our own professional consoles 

Partridge 56 Fleet Road Benf,eet 

ELECTRONICS Essex SS7 5JN, England 
THE MIXER PEOPLE (LARGE SAE PLEASEI 
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PROJECT 80 Synthesizer. 11 modules. 
Suitable for expansion £170. 49 note 
keyboard and contacts. Unused £30. Tel: 
021-373 5448. 

ONE PCB by Cemeche gives you ALL the 
following facilities for your ZX81: fully 
buffered 8K memory; 8 output - 13 input 
lines; 8 -bit D/A+A/D conversion; wire - 
wrap area for your own circuits. 
Quality fully documented pre -drilled silk- 
screened fibreglass board. PCB, circuit 
diagram and example software - £12.95 

from 

CEMECHE LTD 
136 Cromwell Road, London SW7 

ACCESS ACCEPTED 

NEW 1982 ACE COMPONENT 
CATALOGUE Let your problems be our 
business. Be certain; have your com- 
ponents delivered quickly and efficiently 
and get that project working. Send 30p 
now for the easy to use 1982 Catalogue 
to: Ace Mailtronix, Dept E.T.I. 3A, 
Commercial Street, Batley, W. Yorks 
WF17 5HJ. 

600 RESISTORS 
High quality Carbon Film 14W 5% E12 series 

60 values 10 per value 

£5 INCLUDING VAT P&P 

COVE COMPONENTS 
58 Southwood Rd., Cove, 

Farnborough, Hants GU14OJJ 
Mail Order only 

PARAPHYSICS JOURNAL (Russian 
translations); Psychotronic Generators, 
Kirlianography, gravity lasers, tele- 
kinesis. Details: SAE 4 x 9". Paralab, 
Downton, Wilts. 

T. & J. ELECTRONICS COMPONENTS - 
Quality components, competitive prices. 
Illustrated catalogue 45p. 98 Burrow 
Road, Chigwell, Essex. 

BURGLAR ALARM trigger module. 
Can control complete system. Send 
£6.45 Home Security Services, 17 
Southfield Close, Hurworth, Darlington, 
Co. Durham. 

CIRCUIT DESIGN, Prototype construction, 
analogue or Digital, Siangle Circuits or 
Complete Instruments/Systems. Write A. J. 
ATTWOOD, C.Eng., MIERE, Heathercote, 
Heatherton Park, Taunton, Somerset, TA4 
1ET, or Phone Bradford -on -Tone (082-346) 
536. 

1 COMPUTER SALE 
2114's (45ons low power) 

£0.60 each or £17.50 for 32 

1771 disk controllers £8.00 each 

8253 triple timers £5.00 each 
8251's £4.00 each 

All above brand new - full spec 

2147's (70ns) 4K x 1 

low power static RAM's as used in many mainframes 
B quality (cosmetic rejects, but electronically sound: 

guaranteed) with data sheet 
E0.50 each or 32 for £12.50 

PLEASE ADD 50p CARR/INS TO ALL ORDERS 

Payment with orders to 

J. WRIGHT 
27 Broomhill Drive, 
Glasgow G11 7AB 

SPARE PARTS For all digital watches. 
Batteries, crystals, displays etc. Send SAE 
for full list. Profords, Copnersdrive, Holmer- 
green, Bucks HP156SG. 

MOS-FET AUDIO MODULES 
Hitachi devices, Hitachi spec., glass boards, 
extruded heatsinks, tested, guaranteed 24 
months. 

120 watts/8 ohms; 120v/2A supply; £13.95. 
240 watts/4 ohms; 120v/4A supply; £19.95. 
400 watts/2 ohms; 120v/7A supply; £29.95. 

Power supplies/pre-amps available. Post/ 
packing 80p. Stamp for details. Quantity 
discount. 

Audio -Tech., 8 Parsons Close, Church 
Crookham, Aldershot, Hants GU13 OHL. 
Tel: 02514 22303. 

HAVEN HARDWARE ZX KITS: 
Programmable Graphics £23.95 (UK101/S2 
£39.95), Keyboard £18.95, Repeating 
Keymodule £2.95, Inverse -video, Colour, I/O 
Port P.O.A. S.A.E. for details/built prices. 
4 Asby Road, Asby, Workington, Cumbria. 

VHF/FM TRANSMITTER KIT. New IC 
design - Smaller than all imitations. Takes 5 
minutes to build this miniature FM bug. 
Receive on domestic radio (VHF 88-108MHz). 
Instruction etc. all included. ONLY £3.00 inc. 
p&p. (Unlicensable). Cheques/POs/Cash to: 
M. Henry, Dept ETG., 30 Westholme 
Gardens, Ruislip. (Money Back Guarantee). 

GOULD ADVANCE OS245A 10MHz Dual 
trace scope, 8 x 10 DIV Bright line, variable 
trigger 5MV/DIV display. £175 carriage paid. 
Brand new unused. 

GUITAR/P.A. 
MUSIC AMPLIFIERS 

100 watt superb treble/bass overdrive, 12 months' 
guarantee. Unbeatable at f50; 60 watt £44, 200 watt 
£68, 100 wart twin channel, sep treble/bass per chan- 
nel £65; 60 watt £52, 200 watt £78; 100 watt four chan- 
nel, sep treble/ bass per channel, £75, 200 watt £98; 
slaves 100 watt £3/; 200 watt £60, 250 watt £70; 500 
watt C140, fuzz boxes, great sound £12; bass fuzz 
£12-90, overdrive fuzz with treble and bass boosters 
£28, 100 watt combo, superb sound, overdrive, sturdy 
construction, castors, unbeatable, £100; twin channel 
£115, bass combo £118, speakers 15rn. 100 watt £36, 
12ín- 100 wan £24, 60 watt £18, microphone Shure 
Unidyn B £28, 

Send cheque/P.O. to: 
WILLIAMSON AMPLIFICATION 

62 Thorncliffe Avenue, Dukinfield, 
Cheshire. Tel: 061-308 2064. 

SLIDER FADERS - The pro -fader (pat. 
pend). A great looking fader with full 100mm. 
Action and smooth operation. Discard those 
noisy, sticky slider pots and give your mixer 
the professional touch for only £3.75 each 
I + 50p p&p). Send, stating requirements to: 
Western Products, 57 Maybole Road, Ayr. 

ELECTRONICS COMPONENT SHOP in 
MAIDSTONE, KENT! Thyronics control 
systems. 8 Sandling road, Maidstone, Kent. 
Maidstone 675354. 

BUILT TRANSMITTERS £2.90. Receive on 
FM. Range 150 yds. Refund Guarantee. 
(Unlicensable). P. Faherty, 37 College Dr., 
Ruislip. 

C-12 

D2114L2 Intersil, ceramic 
200ns Static RAM 

Limited 1 8 24 

Stock £1.20 £1.10 £1.05 

P&P 40p for RAM under £20 

Micro Computer CASSETTE in library box, 
GUARANTEED 

10 25 100 

40p 35p 30p 

P&P 40p per 5 cassettes 
Please add VAT at 15% to TOTAL 

ELIwfRt31üGS ; 

6 Dryden Coítrt, London 8E11 
Tel: 01-7388408 

AMAZING ELECTRONICS PLANS. Lasers, 
Super -powered Cutting Rifle, Pistol, Light 
Show, Ultrasonic Force Fields, Pocket De- 
fence Weaponry, Giant Tesla, Satellite TV 
Pyrotechnics, 150 more projects. Catalogue 
95p - From Plancentre, 16 Mill Grove, 
Bilbrook, Codsall, Wolverhampton. 

PRINTED CIRCUITS. Make your own sim- 
ply, cheaply and quickly! Golden Fotolac 
light-sensitive lacquer - now greatly im- 
proved and very much faster. Aerosol 
cans with full instructions, £2.25. De- 
veloper 35p. Ferric Chloride 55o. Clear 
acetate sheet for master 14p. Copper -clad 
fibreglass board, approx. 1mm thick 
£1.75 sq. ft. Post/packing 75p. White 
House Electronics, Castle Drive, Praa 
Sands, Penzance, Cornwall. 

COPPER CLAD BOARD double sided 
fibre glass. 10 sheets 12" x 8" £6.00. 5 
sheets 12" x 8" £4.00. Including P&P. 
Complete PCB service. Davron, 1 Bank - 
side, off New Street, Chelmsford. 

SECURITY ALARMS Kits from £37. Full 
range of accessories. MFP Ltd, Harrison 
Road, Erdington, Birmingham B24 9AB. 
021-373 0450. 

AERIAL AMPLIFIERS Improve weak 
television reception. Price £6.70, S.A.E. 
for leaflets. Electronic Mailorder, 
Ramsbottom, Lancashire BLO 9AGH. 

UNREPEATABLE OFFER 
Digital Thermometer .5" LED Display, calibrated in 
degrees C range - 50° to + 99.9°C with Platinum 
Resistance Probe. 12v operation. B.C.D. Outputs 
available housed in A.B.S. DIN styled case, W96x 
448 x D150mm 
Give away at £49.95 inc. VAT. (valued at £135.50) 

Mains Adaptor for above unit £5.75 inc. VAT 
P&P £2.50 

Circuit Date supplied 
Cheques or P.O. with Order to: - 

MICRO ELECTRONIC SYSTEMS 
Martin Buildings, Stonehouse St., 

Middlesbrough, Cleveland 
Telephone No. 0642 829238 

IONISER KIT (Mains Operated) 
This negative ion generator gives you the power to saturate your home or office with 
millions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze. A 
pure flow of ions pours out like water from a fountain, filling your room. The result? Your 
air feels fresh, pure, crips and wonderfully refreshing. 
All parts, PCB and full instructions £12.50 
A suitable case including front panel, neon switch, etc £10.50 

Price includes post a VAT. Barclaycard/Access welcome 

T. POWELL 
Advance Works, 44 Wallace Road. London N1 Tel: 01-2261489 

Hours: Mon -Fri 9-5 pm Sat 9-4.30 pm 
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PROJECT 80 Synthesizer. 11 modules. 
Suitable for expansion £170. 49 note 
keyboard and contacts. Unused £30. Tel: 
021-373 5448. 

ONE PCB by Cemeche gives you ALL the 
following facilities for your ZX81: fully 
buffered 8K memory; 8 output — 13 input 
lines; 8-bit D/A + A/D conversion; wire- 
wrap area for your own circuits. 
Quality fully documented pre-drilled silk- 
screened fibreglass board. PCB, circuit 
diagram and example software — £12.95 

from 
CEMECHE LTD 

136 Cromwell Road, London SW7 
ACCESS ACCEPTED  

NEW 1982 ACE COMPONENT 
CATALOGUE Let your problems be our 
business. Be certain; have your com- 
ponents delivered quickly and efficiently 
and get that project working. Send 30p 
now for the easy to use 1982 Catalogue 
to: Ace Mailtronix, Dept E.T.I. 3A, 
Commercial Street, Batley, W. Yorks 
WF17 5HJ. 

600 RESISTORS 
High quality Carbon Film ViW 5% El2 series 

60 values 10 per value 
£5 INCLUDING VAT P&P 

COVE COMPONENTS 
58 Southwood Rd., Cove, Farnborough, Hants GU14 0JJ 

Mail Order only 

PARAPHYSICS JOURNAL (Russian 
translations); Psychotronic Generators, 
Kirlianography, gravity lasers, tele- 
kinesis. Details: SAE 4 x 9". Paralab, 
Downton, Wilts. 

T. & J. ELECTRONICS COMPONENTS - 
Quality components, competitive prices. 
Illustrated catalogue 45p. 98 Burrow 
Road, Chigwell, Essex. 

BURGLAR ALARM trigger module. 
Can control complete system. Send 
£6.45 Home Security Services, 17 
Southfield Close, Hurworth, Darlington, 
Co. Durham. 

CIRCUIT DESIGN, Prototype construction, 
analogue or Digital, Siangte Circuits or 
Complete Instruments/Systems. Write A. J. 
ATTWOOD, C.Eng., MIERE, Heathercote, 
Heatherton Park, Taunton, Somerset, TA4 
1ET, or Phone Bradford-on-Tone (082-346) 
536. 

COMPUTER SALE 
2114's (45ons low power) 

£0.60 each or £17.50 for 32 
1771 disk controllers £8.00 each 
8253 triple timers £5.00 each 
8251's     £4.00 each 

AH above brand new — full spec. 
2147's 170ns) 4Kxl 

low power static RAM's as used in many mainframes 
B quality (cosmetic rejects, but electronically sound- 

guaranteed) with data sheet 
£0.50 each or 32 for £12.50 

PLEASE ADD 50p CARR/INS TO ALL ORDERS 
Payment with orders to 
J. WRIGHT 

27 Broomhill Drive, 
Glasgow G11 7AB 

SPARE PARTS For all digital watches. 
Batteries, crystals, displays etc. Send SAE 
for full list. Profords, Copnersdrive, Holmer- 
green, Bucks HP156SG. 

MOS-FET AUDIO MODULES 
Hitachi devices, Hitachi spec., glass boards, 
extruded heatsinks, tested, guaranteed 24 
months 
120 watts/8 ohms, 120v/2A supply, £13.95 
240 watts/4 ohms, 120v/4A supply; £19.95. 
400 watts/2 ohms; 120v/7A supply; £29.95 
Power supplies/pre-amps available. Post/ 
packing 80p Stamp for details. Quantity 
discount 
Audio-Tech., 8 Parsons Close, Church 
Crookham, Aldershot, Hants GU13 OHL. 
Tel: 02514 22303. 

HAVEN HARDWARE ZX KITS: 
Programmable Graphics £23.95 (UK101/S2 
£39.95), Keyboard £18.95, Repeating 
Keymodule £2.95, Inverse-video, Colour, I/O 
Port P.O.A. S.A.E. for details/built prices. 
4 Asby Road, Asby, Workington, Cumbria. 

VHF/FM TRANSMITTER KIT. New IC 
design — Smaller than all imitations. Takes 5 
minutes to build this miniature FM bug. 
Receive on domestic radio (VHF 88-108MHz). 
Instruction etc. all included. ONLY £3.00 inc. 
p&p. (Unlicensable). Cheques/POs/Cash to: 
M. Henry, Dept ETC., 30 Westholme 
Gardens, Ruislip. (Money Back Guarantee). 
GOULD ADVANCE OS245A 10MHz Dual 
trace scope, 8x10 DIV Bright line, variable 
trigger 5MV/DIV display. £175 carriage paid. 
Brand new unused. 

GUITAR/P.A. 
MUSIC AMPLIFIERS 

100 watt superb treble/bass overdrtve, 12 months" 
guarantee. Unbeatable at £50; 60 watt £44; 200 watt 
£68; 100 watt twin channel, sep, treble/bass per chan- 
nel £65; 60 watt £52; 200 watt £78; 100 watt four chan- 
nel, sep. treble/bass per channel. £75; 200 wait £98, 
slaves 100 watt £3/, 200 watt £60; 250 watt £70; 500 
watt £140; fuzz boxes, great sound £12; bass fuzz 
£12.90; overdrive fuzz with treble and bass boosters 
£28, 100 watt combo, superb sound, overdrive, sturdy 
construction, castors, unbeatable, LTOO; twin channel 
£115; bass combo £118, speakers 15in. 100 watt £36. 
12in. 100 wait £24; 60 watt £18; microphone Shure 
Untdyn B £28, 

Send cheque/P.O. to: 
WILLIAMSON AMPLIFICATION 

62 Thorncliffe Avenue, Dukinfield, 
Cheshire. Tel: 061 306 2064.  

SLIDER FADERS — The pro-fader (pat. 
pend). A great looking fader with full 100mm. 
Action and smooth operation. Discard those 
noisy, sticky slider pots and give your mixer 
the professional touch for only £3.75 each 
( + 50p p&p). Send, stating requirements to: 
Western Products, 57 Maybole Road, Ayr. 

ELECTRONICS COMPONENT SHOP in 
MAIDSTONE, KENT! Thyronics control 
systems. 8 Sandling road, Maidstone, Kent. 
Maidstone 675354. 

BUILT TRANSMITTERS £2.90. Receive on 
FM. Range 150 yds. Refund Guarantee. 
(Unlicensable). P. Faherty, 37 College Dr., 
Ruislip. 

D2114L2 
Intersil, ceramic 
2(X)ns Static RAM 

Limited 1 8 24 
Stock £120 £1.10 £1.05 

P&P 40p for RAM under £20 
Micro Computer CASSETTE in library box, 

GUARANTEED 
10 25 100 

40p 35p 30p 
P&P 40p per 5 cassettes 

Please ac 

C-12 

VAT 

.    

AMAZING ELECTRONICS PLANS. Lasers, 
Super-powered Cutting Rifle, Pistol, Light 
Show, Ultrasonic Force Fields, Pocket De- 
fence Weaponry, Giant Tesla, Satellite TV 
Pyrotechnics, 150 more projects. Catalogue 
95p -- From Plancentre, 16 Mill Grove, 
Bilbrook, Codsall, Wolverhampton. 

PRINTED CIRCUITS. Make your own sim- 
ply, cheaply and quickly! Golden Fotolac 
light-sensitive lacquer - now greatly im- 
proved and very much faster. Aerosol 
cans with full instructions, £2.25. De- 
veloper 35p. Ferric Chloride 55d. Cleat 
acetate sheet for master 14p. Copper-clad 
fibreglass board, approx. 1mm thick 
£1.75 sq. ft. Post/packing 75p. White 
House Electronics, Castle Drive, Praa 
Sands, Penzance, Cornwall. 

COPPER CLAD BOARD double sided 
fibre glass. 10 sheets 12" x 8" £6.00, 5 
sheets 12" x 8" £4.00. Including P&P. 
Complete PCB service. Davron, 1 Bank- 
side, off New Street, Chelmsford. 

SECURITY ALARMS Kits from £37. Full 
range of accessories. MFP Ltd, Harrison 
Road, Erdington, Birmingham B24 9AB. 
021-373 0450. 

AERIAL AMPLIFIERS Improve weak 
television reception. Price £6.70, S.A.E. 
for leaflets. Electronic Mailorder, 
Ramsbottom, Lancashire BL0 9AGH. 

UNREPEATABLE OFFER 
Digital Thermometer .5" LED Display, calibrated in 
degrees C range —50° to -f99.90C with Platinum 
Resistance Probe. 12v operation. B.C.D. Outputs 
available housed in A.B.S. DIN styled case, W96x 
H48 x D 150mm 
Give away at £49.95 inc. VAT. (valued at £135.50) 

Mams Adaptor for above unit £5.75 inc. VAT 
P&P £2.50 

Circuit Date supplied 
Cheques or P. O. with Order to:— 

MICRO ELECTRONIC SYSTEMS 
Martin Buildings, Stonehouse St., 

Middlesbrough, Cleveland 
Telephone No. 0642829238  

IONISER KIT (Mains Operated) 
This negative ion generator gives you the power to saturate your home or office with 
millions of refreshine ions. Without fans or moving parts it puts out a pleasant breeze. A 
pure flow of ions pours out like water from a fountain, filling your room. The result? Your 
air feels fresh, pure, crips and wonderfully refreshing. 
All parts, PCB and full instructions   £12.50 
A suitable case including front panel, neon switch, etc  £10.50 

Price includes post & VAT. Barclaycard/Access welcome 
T. POWELL 

Advance Works, 44 Wallace Road. London N1 Tel: 01 226 1489 
Hours: Mon-Fri 9-5 pm Sat 9-4.30 pm 
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It's easy 
to complain 

about 
advertisements. 

The Advertising Standards Authority.. . 

If an advertisement is wrong.we're here to put it right. 
A.S.A. Ltd., Brook Hnuse,Torrington Place. London WC1E 7HN. 

INTERESTED IN 
ELECTRONICS? 

Have you every thought of working in Independ- 
ent Local Radio? 

THE NATIONAL BROADCASTING SCHOOL 
offers a 3 -month modular training course covering 
all aspects of maintenance and operational work 
on an ILR station. 

If you've studied a science subject to "A" Level 

standard or have a recognised engineering qualifi- 
cation, this modular course can provide you with 
the necessary experience for a full grounding in 

the radio broadcasting industry. 

For further details and application forms, write to 

The National Broadcasting School at 
14 Greek Street, London W1 

or contact us NOW on 01-434 2411 for a place on 
the course starting 10th May. The Autumn course 
starts on 20th September and the course fees 
are £285.00. 

The National Broadcasting School is an independent training 

school closely associated with the independent radio con- 

tractors and the IBA. 

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED 
(35p per word, minimum 15 words. Box Nos. £2.50 extra or £10.00 per single column 

centimetre - all prepaid). 
Just write your ad on the form below and send it with your cheque, made payable to 

A.S.P. Ltd, to Jenny Naraine, 145 Charing Cross Road, London WC2 OEE. 

Please place my ad in the next available issue of E.T.I.: 

Name 

Address 

Tel. No. 

I enclose my cheque/P.O. for the value of £ 
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advertisements. 

V The Advertising Standards Authority.W 
If an advertisement is wrong.we're here to put it right. 
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ICS have 
helped thousands 

of ambitious people 
to move up into higher paid 

more secure jobs in the field of 
electronics - now It can be your turn. 

Whether you area newcomer to the field 
or already working in the industry. ICS can 

provide you with the specialised training so essential 
to success. 

Personal Tuition and Guaranteed Success 

'The expert and personal, guidance by fully qualified 
tutors, backed by the ICS guarantee of tuition until 
successful, is the key to our outstanding record in the 
technical training field. You study at the time and pace 
that suits you best and in your own home. In the words 
of one of our many successful students: "Since starting 
my course, my salary has trebled and I am expecting a 
further increase when my course is completed." 

City and Guilds Certificates 

Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 

Telecommunications Technicians 
Radio, T.V. Electronics Technicians 
Radio Amateurs 
Electrical Installation Work 

Diploma Coursa I 

Colour T.V. Servicing 
CCTV Engineering 
Electronic Engineering & Maintenance 
Computer Engineering and Programming 
Radio, T.V. and Audio, Engineering & Servicing 
Electrical Engineering, Installations & Contracting 

Other Career Coursa 

A wide range of other technical and professional courses 
are available including GCE. 

Name 

To ICS, Dept. 265U, Intertext House, 
London SW8 4UU 

Address 

Age 

gcs To ICS, Dept. 265U, Intertext House, 
London SW8 4UU 
or telephone 01-622 9911 (all hours) 
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Braithwaite Kits 72 
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ELECTRONIC 
KITS 

For more than eleven years Powertran have been designing and manufacturing the finest quality electronic kits. All of 
our now considerable range have featured in the electronics press and literally thousands have been bought and built 
by contractors in the UK and World-wide. 
Our philosophy is always the same - we offer ingenuity and originality in the construction phase by using only top 
class designers. We offer machines with power, versatility and performance - capability fully equal to their factory 
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and 
reliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the 
scope of the careful first time builder as well as the dedicated enthusiast. 

Our hallmark of success lies in the number of our clients who have built our whole range - many assembling several 
units for others to use often on the professional music scene. 

We believe in taking every care throughout - months spent checking and testing the design and development. 
Vigorous checking of every component, constant pre -despatch quality control, careful packaging ...even door to door 
delivery by Securicor! 
We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in 
ETI. They represent the best in constructional interest and in musical performance. 

TRANSCENDENT POLYSYNTH - A four octave polyphonic synthesiser with 
outstanding design characteristics and versatility and performance to match. 

Complete kit £275.00 plus VAT (single voice). 
Extra voice (up to three more) 42.00 plus VAT. 

EXPANDER -A new matching 4 voice expander to team up with your 
polysynth for even a greater range and capability. 

Complete kit £249.00 plus VAT. 

TRANSCENDENT DPX - Offers a five octave keyboard with power to match. 
Two audio outputs (can be used simultaneously) to give harpsichord and 
piano/honkytonk or reed with strings/brass and both are fully polyphonic. Other 
features include switchable touch sensitivity and a chorus ensemble unit with 
strong/mild effect switching. An advanced design made simple with our clearly 
laid out instruction manual. 

Complete kit £295.00 plus VAT. 

TRANSCENDENT 2000 - Although only a 3 octave keyboard the '2000' 
features the same design ingenuity, careful engineering and quality components 
of its larger brethren. The kit is -well within the scope of the first time builder - 
buy it, build it... play it! You will know you -have made the right choice. 

Complete kit £165.00 plus VAT. 

1024 COMPOSER - Come right up to the minute with this new design. It will 

control your synthesiser with a sequence of up to 1024 notes - or an equal 
selection of shorter sequences. The Composer is mains powered with 
automatically charged battery to preserve your programme after switch -off. 

Complete kit £85.00 plus VAT) 

DEMONSTRATION TAPE - Demonstration tape now available of all three 
kits (30 minutes). 

f2.00 
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720 + 20 - Originally designed by Texas Engineers 
his is a 20 watt amplifier with true Hi-Fi performance at 

a minimal cost, New features include true Toroidal 
ransformer, new wiring, single circuit board and improved '- 

presentation. An ideal beginners project. Complete kit 

£29.50 plus VAT. Also T30 + 30 - 30 watt version complete 'i 

LINSLEY HOOD 75 DE LUXE --- A 75 watt amplifier 
originally published in Hi-Fi News. Superb performance 
characteristics with less than .014í, distortion. Modular 
construction with 14 interconnecting boards - virtually 
no wiring so assembly is easy as is subsequent checking 

nd maintenance. Complete kit £75.00 plus VAT. 

WORLD LEADERS IN ELECTRONIC KITS. 

PRICE STABILITY: Order with confidence irrespective of any price changes we 
will honour all prices in this advertisement until the end of the month following the 
month of publication:of this issue. lErrors and VAT rate changes excluded. 
EXPORT ORDERS: No VAT: Postage charged at actual cost plus £1 handling and 
docutnentation. 
U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for carriage, 
or at current rate if changed. Cheques, Access, Barclaycard accepted. 
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add £2.50 
(VAT inclusive) per kit. FREE ON ORDERS OVER £100. 
SALES COUNTER: If you prefer to collect kit from the factory, call at Sales 
Counter. Open 9a.m.-12 noon, 1-4.30p.m. Monday -Thursday. 

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM (0264) 64455. 
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PRECISION-by 

For more than eleven years Powertran have been dssigning and manufacturing the fines quality electronic kits. All of 
our now considerable range have featured in the electronics press and literally thousands have been bought and built 
by contractors in the UK and World-wide. 
Our philosophy is always the same — we offer ingenuity and originality in the construction phase by using only top 
class designers. We offer machines with power, versatility and performance — capability fully equal to their factory 
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and 
reliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the 
scope of the careful first time builder as well as the dedicated enthusiast. 
Our hallmark of success lies in the number of our clients who have built our whole range — many assembling sever?) 
units for others to use often on the professional music scene. 
We believe in taking every care throughout — months spent checking and testing the design and development. 
Vigorous checking of every component, constant pre-despatch quality control, careful packaging... even door to door 
delivery by Securicor! 
We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in 
ETI. They represent the best in constructional interest and in musical performance. 

TRANSCENDENT POLYSYNTH - A four octave polyphonic synthesiser v n 
outstanding design characteristics and versatility and performance to match. 

Complete kit £275.00 plus VAT (single voice) 
Extra voice (up to three more) 42.00 plus VAT. 

EXPANDER - A new matching 4 voice expander to team up with your 
polysynth for even a greater range and capability. 

Complete kit £249.00 plus VAT. 

TRANSCENDENT DPX — Offers a five octave keyboard with power to match. 
Two audio outputs (can be used simultaneously) to give harpsichord and 
piano/honkytonk or reed with strings/brass and both are fully polyphonic. Other 
features include switchable touch sensitivity and a chorus ensemble unit with 
strong/mild effect switching. An advanced design made simple with our clearly 
laid out nstruction manual. 

Complete kit £295.00 plus VAT. 

TRANSCENDENT 2000 - Although only a 3 octave keyboaro me '2000' 
features the same design ingenuity, careful engineering and quality components 
of Its larger brethren. The kit is-welt within the scope of the first time builder — 
buy it, build it .play it! You will know you-have made the right choice Complete kit£165.00 plus VAT. 

1024 COMPOSER - Come right up to the minute with this new design. It will 
control your synthesiser with a sequence of uf a 1024 notes — or an equal 
selection of shorter sequences. The Composer is mains powered wn p 
automatically charged battery to preserve your programme after switch-off. 

Complete kit £85.00 plus VAT) 

DEMONSTRATION TAPE — Demonstration tape now available of all three 
kits (30 minutes). £2.00 

T20 + 20 — Originally designed by Texas Engineers, 
This is a 20 watt amplifier with true Hi-Fi performance at 
a minimal cost. New features include true Toroidal 
transformer, new wiring, single circuit board and improved 
presentation. An ideal beginners project. -Complete kit 
£29.50 plus VAT. Also T30 + 30- 30 watt version complete 
kit £34.50 plus VAT 
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UNSLEY HOOD 75 DE LUXE — A 75 watl amplifier 
originally published in Hi-Fi News. Superb performance 
characteristics with less than .01% distortion. Modular 
construction with 14 interconnecting boards — virtually 
no wiring so assembly is easy as is subsequent checking 
and maintenance. Complete kit £75.00 plus VAT. 

Quite simply the best way to make music 

WORLD LEADERS IN ELECTRONIC KITS 

I 

"fcV- 

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM (0264) 64455. 


