
.1..9SN. 9142-722 

Brilliant new design for peak performance 

Clean up the air III Novel design 
build our ion techniques to secure 
generator! your home or car 

Exclusi 
review of brand-new 
breadboarding system 

AUDIO.. COMPUTING .... MIA IC ... RADIO... ROBOTICS. 



POWER PACKED -by POWERTRAN 
Powertran's black boxes are packed with punch. 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 fòr its set task and then gradually increase your array 
until you have a complete bank of formidable controllable power. 

Complete Kit -- £49.90 + VAT 
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Complete Kit - £49.50 + VAT 

ETI VOCODER 
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Complete Kit - £175.00 + VAT 

Complete Kit - £64.90 + VAT 

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 

hromatheque and an SP2 200 and speakers. 

omplete 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 Et 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. 

Q uite simply the best way to make music 

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 - Most kits are available as separate packs le.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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Universe and everything.. 
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Tim Orr winds up this designer's delight 
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6" nails, there are better ways of prototyp- 
ing circuits nowadays. 
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Spray some negative ions into the at- 
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this project the way we did or experiment 
with the emitter design yourself. 
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details for this amazing little gadget. A 
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STYLUS TIMER 41 
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performance. 
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WATFORD ELECTROIICS 
33135 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER, CALLERS WELCOME 
Tel. Watford 10923) 40588. Telex: 8956095 

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

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all 
prices are exclusive of VAT. Please add 15% to the total cost including p&p. 

We stock thousands more items. H pays to visit us. We ere situated behind Watford Football Ground. 
Nearest Underground/BR Station: Watford High Street. - - , - 
Open Monday to Suturday: 9.00am to 6.00pm. Ample Free Car Parking space available. 

ELECTROLYTIC CAPACITORS: (Values in uF) 500'v: 10uF 52p; 47 78p; 63V:-0.47, 1.0, 1.5, 2.2, 3.3, 4.7 8p; 
10 10p;M 15, 22 129; 33 15p; 47 12p; 68 20p; 100 19p; 220 26p; 1000 70p; 2200 99p; 50V: 68 20p; 100 17p; 220 
24p; 40V: 6.8 15p; 22 9p; 33 12p; 330, 470 32p; 1000 48p; 2200 90p; 25V: 1.5, 4.7, 10, 22, 47 8p; 100 11p; 150 
12p; 220 15p; 330 22p; 470 25p; 680, 1000 34p; 150042p; 220050p; 3300 76p; 4700 92p; 16V:2.5, 40 8p; 47, 68, 
100 9p; 125 12p; 220 13p; 330 169; 47020p; 680 34p; 1000 27p; 1500 31p; 2200 36p; 4700 79p. 

TAG -END TYPE: 450V: 100nF 65p; 70V: 4700, 245p: 64V: 3300 198p: 2200 139p; 50V 3300 154p; 2200 
110p: 40V: 4700 160p; 25V: 10,000 320p; 15,000 3459. 

POLYESTER CAPACITORS: Axial Lead Type SIEMENS Pcb 
400V: 1nF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 68n 

Type Mini 
aat 

ure 
16p; 150n 20p; 220n 30p; 330n 42p; 470n 62p; 680n tuF 68p; 2u2 82p. pyly. Capavcr 160V: 10nF, 12n, 39n, 100n 11p; 150n, 220n 17p; 330n, 470n 30p; 680n, 38p; 
loF 42p; los 45p; 292 48p; 4u7 58p. - 

1000V: 14 17p; 10nF 30p;'15n 40p; 22n 36p; 33n 42p; 47n, 100n 42p. 250V 
1nF, 1n5, 2n2, 

POLYESTER RADIAL LEAD CAPACITORS: 250V FEED -THROUGH 3n3, 4n7, 6n8, 
10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p; 150n, 220n 10p; CAPACITORS 10n. 12n, 15n 7p 
330n, 470n 13p; 680n 19p; lu 23p; 1u540p; 2u2 46p. 1000pF/450V ßp 18n, 22n, 27n. 33n 

39n, 47n 8p 
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon, 39n, 56n 12p 
35V: 0.14F, 0-22, 0-33 15p; 0-47, 0-68, Track 0.25W Log Et Lin values. 82n, 100n 11p 
1-0, 1.5 16p; 2.2, 3-3 18p; 4.7, 6.8 22p; 50012, 1K 52 Er 2K 12 (Linear only) Single 

100V 
10 28p; 16V: 2.2, 3.3 16p; 4.7, 6.8. 10 Gang. 309 

100n, 120n 109 
18p; 15, 36p; 22 30p; 33, 47 40p; 100 5K12 -2M12 Single Gang Log & Lin 309 150n, 180n 12p 75p; 10V: 15, 22, 26p; 33, 47 35p; 100 56N -2M1! Single Gang D/P Switch 78p 220n, 270n 15p 55p; 6V: 10042p. 5K9 -2M1í Double Gang 89p 

330e, 395e 209 
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 470n, 560n 26p 
100v: 1nF, 2, 4, 4nF, 10 6p; 15nF, 22n, 0-25W log and linear values 60mm 680n 30p 
30n, 40n, 47n 7p; 56n, 100n, 200n 9p; 5K11 -500K11 single gang 70p loF 34p 
50V. 470n1 129. 2u2 10Kí1 -500K11 dual gang 110p 50p 

CERAMIC CAPACITORS 50V: Self Stick Graduated Bezel 40p 
Range: 0-5pF to 10nF 4p. 15nF; 22nF; 
33nF; 47nF 5p. 100nF/30V 7p. 
200nF/6V Bp 

SILVER MICA (Values in 5F) 2, 13, 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, 300, 330, 360, 390, 
470, 800, 800, 820 219 each 
1000, 1200, 1800, 2200 309 each 
3300, 4700pF 60p each 

POLYSTYRENE CAPACITORS: 
10pF to 1nF 8p; 1 5n to 12nF 109 

MINIATURETYPE YAMMERS 
2-6pF, 2-10pF 22p; 2-25pF; 5-56pF 30p; 
10-88pF 35p 

COMPRESSION TRIMMERS 
3-40pF, 10.80pF 20p; 20-250pF 28p; 
100-5809F 39p; 400-1250pF 48p 

PRESET POTENTIOMETERS 
0.1W 5011 5M11 Miniature 
Vertical & Horizontal 7p 
0-25W 10011 3-3M11 horiz. larger 10p 
0-25W 20011 4.7M1/ cert. 10p 
Cermet, Precision, multirurn, 0.75W 
3/4in 1001B100K1! 899 

.....--.- ......s 

RAM #, COMPUTER 
I for ICs 

BBC 
1 

1702 

MICRO 1802CP 700 

4816AP 21114-4500 
2101-2 

250 85 

126ßS 2114L -200n 87 

Telephone orders 
by Access now 
accepted (010 

min.) Just phone 
your order 

through, we do 
the rest 

AY -5 2376 600 
FD1771 £18 
FD1791 £28 
FD1793 E30 
FD1795 f30 
FD1797 f35 
IM6402 380 
INS8060N £13 
INS8154N £10 

f2 2532 -450n 
2147 425 MC1489 5 
2532-45on 360 MC14411 695 
2564 £20 MC14412 795 
2708 175 MC3447P 315 
2716-5V 200 MM1702A 250 2732-450n 400 
2764. £17 MM5280D 695 
4027' 240 MM58174 825 
4116-200n BO MM74C922 420 
4118-250 400 RO -3-2513L 775 
4164-200n 620 RO -3-2513U 650 
4315 Cmos 795 SFF9634E 800 
4334-3 = CM05 TMS2716-3V 875 
2114-3 325. TM56011 365 
48165-120nS 290o. ULN2003 100 
4864-364K 785 \2130CPU2.5 350 

Z80ACPU4M 445 
280P10 290 
Z80 DMA 999 

`Z80APIO 320 
Z80CTC 300 
Z80ACTC 325 
Z80510-1 £11 
Z90ASIO £12 

Z80Dart 440 
Z80ADart 450 

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

AA_NGE VAL 1-99 100. 
'/4W 2522-4M7 E24 2p 1p 
1//W 2022-4M7 E12 2p 1p 
1W 2522-1Ms2 E12 5p 4p 
2% Metal Film 1012-1Mo 6p 4p 
1% Metal Film 0.5W 5112-1 M 8p 6p 

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

DIODES 
AA119 1 

BA100 1 

BY100 2 
BY126 1 

BY127 1 

CR033 25 
OA9 4 
0A47 1 

0A70 1 

OA79 1 

OA85 1 

0A90 
0491 
OA95 
OA200 
0A202 
1N914 
1N916 
1N4001/2 
1N4003 
1N4004/5 
1N4006/7 
1N4148 
1N5401 1 

1N5404 1 

1N5406 1 

1145408 1 

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

BRIDGE 
RECTIFIERS 

14/150V 22 
1A/100V 20 
1A/400V 29 
1A/600V 34 
2A/50V 35 
2A/200V 40 
2A/400V 46 
2A/600V 65 
6A/100V 83 
6A/400V 95 
6A/600V 125 
10A/200V 215 
10A/600V 350 
25A/200V 240 
25A/600V 395 
51164 56 
VM18 OIL 50 

75 SERIES 
75107 125 
75108 95 
75110 90 
75150 
75154 
75182/3 
75188/9 
75322 
75324 
75450 
75451/2 
75454 
75491/2 

125 
150 

99 
55 

140 
00 
86 
52 

85 
65 

ZENERS 
Range: 2V7 to 
39V 400mW 

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

15p each 

NOISE 
25J 195p 

VARICAPS 
8A102 50 
081058 40 
85106 40 
MVAM2 165 
MVAM 115 

158 

TRIACS 
3A200V 54 
3A400V 56 
8A100V 60 
8A400V 69 
8A800V 115 
1241005 78 
124400V 82 
124800V 135 
164100V 103 
164400V 105 
16A8000 220 
25A500V 220 
254800V 295 
T2800D 120 

SCR 
Thyristors 

5A/400 32 
5A400V 40 
5A600V 48 
8A300V 60 
8A600V 90 
12A100V 78 
12A400V 95 
12A800V 188 
BT106 150 
BT116 180 
C106D 36 
TIC44 24 
TIC45 29 
TIC47 35 
2N5062 32 
2N5064 38 
2N4444 130 

DIAC 
ST2 25 

5101-450 115 
6116-150nS 4501 
6502CPU 399 
6503 BC'yy'¿ 
6504-250 55 
6505 0I 
6520PIA 31 

600 

6522VIA 475 
6530 1350 
65320510T 625 
6545RTC 999 
6557ACIA 650 
6592PC f20 
6800 300 
6802 400 
6803 850 
6084 160 
6805 670 
6808 520 
6809 895 
6810 120 
6820 175 
6821 125 
6840 412 
6843 £12 
6845 750 
6847 850 
6850 140 
6852 255 
6875 500 
8080A 360 
8085A 680 
8123 125 
8155 475 
81LS95 115' 
81LS96 1151 
81L597 115 
8202 £25 
8212 170 
8214 425 
8216 70 
8224 200 
8228 250 
8251 320 
8253 799 
8255 295 
8257 800 
81126.4, 135 
8727 150 
811285 115 
8731 350 
8795N 99 
8T97N 99 
AM26L531C 125 
AM26L532A 125 
AY -3-1015 300 
AY -5-1013 300 

LINEAR ICs 
bb5CMOS 80 
702 75 
70914 pin 40 
709C 8 pin 35 
7418 pin 14 
747C14 pin 65 
748C8 pin 36 
753 8 pin 185 
810 159 
9400CJ 350 
AY -1-0212 675 
AY -1-1313A 660 
AY -1-1320 225 
AY -1-5050 99 
A1-1-5051 160 
AY -3-1270 840 
AY -3-1350 350 
AY -3-8500 390 
51-3-8910 600 
AY -3-8912 625 
AY -5-1224A 235 
AY -5-1230 450 
AY -5-1317A 630 
AS -5-3500 350 
AY -5-4007D 520 
AY -5-8100 775 
CA3011 130 
CA3012 175 
CA3014 275 
CA3018 86 
CA3019 80 
CA3020 210 
CA3023 210 
CA3028A 95 
CA3035 255 
CA3036 270 
CA3043 275 
CA3045 365 
CA3046 70 

RANSISTORS 
AC125 35 8C212 10 8024413 29 MPSU02 58 ZTX301 16 
AC126/7 35 BC212L 10 BF245 30 MPSU05 55 2TX302 16 
AC128 30 BC213 10 BF256A 35 MPSU06 55 ZTX303 25 
AC141/2 30 BC213L 10 8F2568 45 MPSU52 65 ZTX304 17 
AC176 28 8C214 10 BF257/8 32 MPSU55 60 ZTX314 25 
AC187 32 8C214L 10 BF259 35 MQSU56 60 ZTX326 30 
AC188 32 BC237/8 14 8E274 42 MPU131 52 ZTX341 30 
ACY17/18 70 803070 14 BF336/7 40 0026 170 ZTX500 14 
ACY19/20 75 BC308 16 BF451 35 OC28/35 130 21X501/2 15 
ACY21/22 75 BC327/8, 15 BF594/5 30 0036/41 75 ZTX503 18 
ACY28 75 BC337/8 15 BFR39/40 23 0042/44 120 2TX504 25 
ACY39/41 85 BC441/61 34 BFR41/79 23 0C45/70 40 ZTX531 25 
AD142 120 80477 40 BFR80/81 25 0071/72 40 ZTX550 25 
AD149 79 80516/7 40 BFR98 105 0074/75 50 2N697 23 
AD161 42 BC547/8 12 BFX29 28 0076/77 50 2N698 40 
AD162 42 BC549C 14 BFX81 45 0081/82 40 2N699 48 
AF115/6 60 BC556/7 15 EFX84 26 0083/84 40 2N706A 19 
AF117/8 90 BC558/9 15 BFX85/6 28 OC170/71 50 2N708 19 
AF124/26 70 60130 68 BFX87/8 28 0C200 50 214918 35 
AF139 40 E10134 85 BFY18 50 TIP29A 38 2N1131/2 24 
AF178 75 BCY35 50 BFY50/1 
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TIP29C 60 2N1302 45 
AF186 70 8CY39/40 85 TIP30A 48 2N1303 60 
AF239 78 80142/43 14 BF Y53 32 TIP30C 58 2N1304/5 60 
ASZ21 125 BCY45 50 BFY55/6 32 TIP31A 45 2N1306/7 65 
BC107 10 80158/59 35 BFY64 35 TIP31B 48 2N1308 68 
BC1076 12 BC170/71 16 BFY81 120 TIP31C 55 2141613 30 
BC108 10 60172 20 BFY90 90 TIP32A 48 2N1670 150 
BC108B 12 BCY78 24 55139 40 TIP32C 60 2N1671B 160 
BC108C 12 BD112 125 BSX20 20 TIP33A 65 2N2160 295 
BC109 10 BD124 115 BSX26/29 34 TIP33C 78 2N2217 45 
801098 
BC109C 
BC114/5 
BC117/8 
BC119 
8C137/9 
BC140 
BC142/3 
BC147 
BC1478 
BC146 
BC1488 
BC149 
BC149C 
6C153/4 
BC157/8 
BC159 
BC1B0 
BC167A 
BC168C 
BC169C 
BC170 
BC171/2 
BC177/8 
BC179 
BC182/3 
BC184 
BC182L 
BC183L 
BC184L 
BC186/7 

12 
12 
22 
24 
38 
40 
30 
30 
9 

10 
9 

10 
9 

10 
27 
10 
11 
45 
10 
10 
10 
15 
11 

16 
20 
10 
10 
10 
10 
10 
30 

60131/32 
60133 
BD135 
BD136/37 
BD138/39 
BD140 
BD144/45 
BD158 
BD205/6 
BD222 
BD245 
BD378 
BD434 
80517 
BD695A 
BD696A 
130156 
BDY60 
8F115 
BF154/8 
6E167 
BF173 
8E177 
8E178 
BF179 
BF180/2 
8F184/5 
8F194/5 
BF196/7 
BF198/9 
BF200 
BF224A 

48 
60 

.45 
40 
40 
40 

198 
55 

110 
85 
45 
70 
55 
75 
85 
85 

180 
160 
35 
25 
29 
27 
25 
30 
35 
38 
38 
12 
12 
16 
30 
25 

BSX78 
05126 
BSY95A 
BU105. 
OU205 ' 
80206 
50208 
BUY69C 
6421 
MD8001 
MJ490 
MJ491 
MJ2955 
MJE170 
MJE180 
MJE340 
MJE370 
MJE371 
MJE520 
MJE521 
MJE2955 
MJE3055 
MPF102 
MPF103 
MPF104 
MPF105 
MPF106 
MPSA05 
MPSA08 
MPSA12 
MPSA55 
MPSA56 

45 
311 

25 
170 
190 
200 
200 
225 
250 
250 
90 

175 
90 

150 
150 
54 

100 
100 
65 
95 
99 
70 
40 
30 
30 
30 
40 
22 
25 
32 
30 
30 

TIP34A 
TIP34C 
TIP35A 

IP35C 
TIP36A 
TIP36C 
TIP41A 
TIP41B 
TIP42A 
TIP42B 
T1P120 
TIP121/2 
TIP141/2 
TIP147 
TIP2955 
TIP3055 
11043 
TIS44/5 
T1546 
TIS59/74 
TIS90/91 
00734 
VK1010 
VN1OKM 
VN46AF 
VN66AF 
VN88AF 
ZTX107/8 
ZTX109 
21X212 
ZTX300 

74 
88 

160 
185 
170 
199 
55 
60 
60 
75 
90 
99 

120 
120 
60 
60 
32 
45 
45 
50 
30 
65 
80 
50 
78 
85 
94 
11 

12 
28 
13 

2N2218A 
2N2219A 
2N2220A 
2N2221A 
2N2222A 
2N2297 
2N2303 
2N2368 
2N2369A 
2N2476 
2N2483/4 
2N2904/5 
2N2906/7 
2N2907A 
2N2926G 
2N3011 
2N3053 
2N3054 
2N3055 
2N3108 
2N3252 
2N3302 
2N3441 /2 
2N3663 
2143702/3 
2N3704/5 
2143706/7 
2N3708/9 
2N3710/11 
2N3713 
2N3771 
2N3772 

45 
28 
26 
26 
25 
45 
45 
25 
18 
50 
27 
28 
26 
26 
10 
28 
26 
58 
48 
45 
46 
35 

140 
15 
10 
10 
10 
10 
10 

140 
179 
195 

053048 220 LMt3600 
053059 265 L57220 

' 053075 213 M252AA 
CA3080E 70 M253AA 
CA3081 190 M51513L 
CA3085 95 M51515L 
CA3086 48 M51516L 
CA3089E 215 M53756 
CA3090AQ 375 M01204 
CA3123E 150 MC1301 

CA3740 48 
MC1303 
MC1304P 

CA3160 95. MC1310P 
0A3161 135 MC1445 
CA3162E 4501 MC145106 
CA3189 295' M01458 
HA1336W 240 
CL7106 750 MC7494 

MC1495 
CL761 9pp MC1496L 
CL8038CC 300 MC1596 
ÿ11A 150 MC1648 
CM7204 550 MC1709G 
QM7205A 1150 MC3302 
CM7207 475 MC3340P 
CM7215 1050 MC3360P 
CM7216AJ 1950 MC3401 
CM7216B 1950 MC3403 CM7216C 1950 MC3405 CM7217A 790. MC4016 
CM7555 

478p- 
MFC6040 

CM7556 750 MK50398 
LA3350 250 ML924 
LA4037P 340 MM5303 
LA4032 245 MM5307 
LAaa46 440 MM5387A 
LC7130 340 MSM5526 

LC7210 300 .NE515 

LF351 NE534 

LF347 150 
14E529 

48 
NE531 

LF353 95 

LF355 85 81E543K 

LF356 
140544 

LF357 11095 

NE555 
NE556 

LM10 360 8E560 
LM301AP 26 NE561 
LM307 00 NE5626 
LM308T 95 NE564 
LM311 70 14E5655 
L M318N 200 
LM319 215 NE567V 
LM324A 30 NE570 
L M3352 128 
LM339 M NE571 

NE5534A LM348 64 RC4136D 
LM349 115 S5668 
LM358 65 SA83209 
LM377 155 SAB3210 
LM379 480 SA63271 
LM380 75 SAB4209 
LM381N 145 SG3402 
LM382 125 SL490 

LM384 140 SN760035 
LM386 g0 5576013 

LM387 12O SN76018 
SN76023N LM389 SN76023ND LM393 70095 SN76033N 

LM394 290 SN76115N 
LM725CN 325 SN76131 
LM733 75 SN76227N 
LM1458 45 SN76477 
LM2917 195 SN76488 
LM3302 95 SN76860 
LM3900 50 SP8629 
LM390914 85 TA7210 
LM3911 125t 1A7130 
LM3911 125 TA7204 
LM3914 210 147205 
LM3915 220 TA7205A 
LM3916 220 157222 

725 TA7310 175 TTL74 
280 TAA621AX1 295 7400 11 

74116 
'74118 625 1456615 190 7401 11 

1150 TAA700 275 7402 11 74119 
230 TAA900 00 7403 12 _74120 
320 TAD100 159 7404 13 74121 
475 TBA1205 70 7405 15 .74122 
440 1BA5400 275 7406 24 74123 
25(1 TBg550Q 330 7407 25 74125 
79 T8A641 BX 7408 14 74125 
88 

260 
or 8X11 350 7409 14 74128 

150 
150 

155651 190 
105800 80 

7410 14 
7411 16 

74123 
74136 

695 
TBA810 95 

7412 18 ..-74141 

40 
T0A820 80 

7413 18 
:74142 

300 
TBA9200 290 
185950 300 7414 28 74143 

694 TBA9900 350 7416 24 .74144 
350 T5A540 275 7417 25 
70 

225 
290 

90 
150 

TCA220 350 

TCA270Q 350:7421 
TCA940 175 
TCA965 120 

7420 15 
20 

7422 20 
7423 20 

.74147 

.74148 

.74150 

.74151 

120 TDA1004 290 7425 24 74153 
120 TDA1008 3101 7426 28 74154 

65 
TOA1022 525 

7427 22 74155 
'74156 gg TDA1024 105 7428 26 

150 1051034 350 7430 14 74157 
00 TDA1490 290 7432 22 74159 
97 1052002 325 7433 25 74160 

635 TDA2020 320 
7437 28 

275 TD52030 320 
7438 74162 

635 TD80791 420 
7440 15 74163 

1275, 

475 
820 
275 

TL061CP 40 
TL062CP 60 
TL064CN 96 
TL071CP 30 

7441 68 
7442 32 
7443 90 

74164 
74165.- 

4166 
225 1L072CP 50 7444 90 74167 
140 TL074CN 100 7445 55 74170 
150 TL081CP 25 7446 65 74172 
225 TL082CP 45 7447 40 74173 
210 TL083CP 75 7448 45 74174 

16 TL084CN 95 7450 16 74175 
45 TL170 50 7451 16 7416 

325 TL0910P 55 7453 16 74177 
398 
410 
420 
120 

052240 120 
UAA170 170 
UAA780 770 
UAA1003-3 935 

7454 16 
7460 16 
7470 35 

74178 
74179 
74180 

155ULN2003 85 7472 26 74181 

140 0LN2004 90 7473 26 74182 
425 ULN2283 100 7474 24 74184 
420 

UPC575 270 
UPC1025H 375 

7475 40 
7476 30 

74185 
74186 

69 
UPC1182 330 

7480 48 74188 
2g5 

425 
2g5 
405 
595 

UPC1156H 270 
XR2206 300 
XR2207 375 
XR2216 675 
XR2240 120 

7481 120 
7482 65 
7483 40 
7464 70 

74190 
74191 
74192 
74193 

295 XR2266 360 7485 90 74194 
350 ZNd14 86 7486 24 74195 
350 25419E 190 7489 205 74196 
350 ZN423E 135 

130 7490 21 74197 
149' 
350 

240 

ZN424E 
2N425E 345 
ZN426E 300 

7491 35 
7492 25 

74198 
74199 

350 
ZN427E 600 7493 25 74221 

275 ZN426E 478 7494 35 74246 
725 ZN429E 210 7495 35 74247 

g5 ZN7034E 200 
7485 45 74248 

175 ZN1040E 675 
7497 96 74249 

480 74100 80 74251 128 
' 74104 60 74259 

299 
' 74105 55 74265 150 

160 74107 25 74273 
225 174109 25 74276 
220 74110 35 74278 
225 74111 55 74279 
175 74112 170 74283 

55 
60 
80 
60 
28 
40 
50 
35 
35 
36 
40 
30 
60 

175 
210 
210 
50 
90 
70 
55 
40 
40 
55 
40 
40' 

30 
80' 

60. 

50' 

50 
50 
50 

50' 

150 
125 
275 
60 
60. 
55 
40 
45' 
80, 

80' 
40¡ 

115 
60, 
901 
951 

4701 
290, 

50, 
50, 
501 
45 
50, 
50, 
50, 
50. 
90, 
90, 
60, 

120, 
120, 
120 
120 
65 

160 
55 

150 
120 
110 
60 
60 

74279 
74283 
74284 
74285 
74290 
74293 
74297 
74298 
74351 
74365 
74366 
74367 
74368 
74390 
74393 
74490 

2513773 
2N3819 
2N3820 
2N3822/3 
2N3824 
2N3866 
2N3876 
2N3903/4 
2N3905/6 
2N3906 
2N4037 
2N4041 
2N4058 
2N4061/2 
2N4064 
2N4220 
2N4234/6 
2N4264 
2N4286 
2N4289 
2N4374 
2N4400 
2N4427 
2N4859 
2N4871 - 

2N4898 
2N4901 
2N4921 
2N4922 
2N5135/6 
2N5138 18 
2N5172 18 
2N5179 45 
2N5180 45 
2N5190/1 75 
2N5305/8 24 
2N5457/8 30 
2F15459 30 
2N5485 36 
2145777 45 
2N5879 190 
2N6027 32 
255715 60 
2SC495 70 
280496 70 
2001096 85 
2S01173 125 
2601306 100 
2001307. 150 
2001449 85 
2501678 140 
2001679 190 
2001923 50 
2SC1945 225 
200z1963 90 
2001957 90 
2001969 140 
2002028 85 
2002029 210 
2502078 170 
2002091 85 
2002314 85 

270 2SC2166 168 
22 2802335 225 

2002612 0 2SD234 5 74' 
66 25K45 90 
go 3N128 112 

750 3N140 112 

15 40097 120 

15 4 º5 
17 

403025011 60 
40313 130 

48 .90 

10 
4%3165 95 
40317/20 80 10 40323 60 115 40324 

10,. 

48 40326/7 70 
40347 ' 90 

1:40349 120 
40360 60 
40361/2 70 

18 
40407/8 75 

88 
40411 2851 

78 
40412 90 

55 130 
40468 85 

1T5 40594 105 

55 
40603 1101 

80. 
40636 175 

20 40673 85 

RF 
CHOKES 
Miniature 
PCB type 
10H, 2u2, 
447, 10u, 
22u, 33u, 
47u, 100u, 
220u, 330u,: 
470u 30p 
imH, 1m5, 
2m2, 4m7, 
10mH 35p 
22m, 33m, 
43m 60p 
100m 75p 

95 

190 
19999 

105 
125 
236 
100 

5r -i 
5Ei 

99 
99 

'120 

74L 
74L00 68 
74L04 85 
74L30 50 
74L47 380 
74L75 145 
74L85 349 
74L121 165 
74L123 325 

74S 

74500 38 
SO4 40 
S132 110 
S138 180 
0158 195 
S188 210 
S189 158 
8194 320 
S195 795 
S201 320 
S225 610 
8241 390 
S262 850 
5287 300 
S288 210 
S289 195 
0301 00 
S470 325 
S471 620 
S472 1150 
S475 825 
S571 620 

'.74LS 
LSOO 11 
LS01 11 
LSO2 11 
LSO3 12 
LS 
LS05 °'j3 
LSOS 12 
LSO9 12 
LS10 13 
LS11 13 
LS12 13 
LS13 21 
LS14 38 
LS15 13 
LS20 13 
LS21 13 
LS22 13 

LS26 
LS27 
LS28 
LS30 
LS32 
LS33 
LS37 
LS38 
LS40 
LS42 
LS47 
LS48 
LS490 
LS51 
LS54 
LS55 
LS63 
LS73 
LS74 
LS75 
LS76 
LS78 
L383 
LS85 
LS86 
L590 
LS91 
Ls92 
La93 
LS95 
LS96 
LS107 
LS109 
LS112 
LS113 
LS114 
LS122 
LS123 
LS124 
LS125 
LS126 
LS132 
LS133 
LS136 
LS138 
LS139 
LS145 
LS147 
LS148 
LS151 
LS153 
.LS155 
LS156 
LS157 
LS158 
LS 

LS160 
LS161 
LS162 
LS163 
LS164 
LS165 
LS166 
LS168 
LS170 
LS173 
LS174 
LS175 
LS181 
SLS183 
LS190 
LS191 
LS192 
LS193 
LS194 

14 

14 
13 

13 
13 

1 

155 

15 

3213 

38 
45 
50 
14 
14 

120 
14 

18 
18 
20 
18 

40 
18 

52 

2824 

60 
32 
28 
40 
95 
40 
28 
28 
28 
22 
38 
38 
95 
26 
25 
42 
30 
26 
32 
32 

150 
70 

85 
40 
40 
35 
36 
30 
30 

37 
37 
37 
37 
43 
75 
75 
85 
85 
65 
50 
45 

110 
180 
45 
45 
45 
45 
36 

LS195 36 
LS196 50 
LS197 65 
LS200 275 
LS202 275 
LS221 55 
LS240 75 
LS241 75 
LS242 75 
LS242 75 
LS243 75 
LS244 75 
LS245 70 
LS247 50 
L$248 55 
LS249 55 
LS251 35 
LS253 35 
LS257 35 
LS258 35 
LS259 75 
LS260 22 
LS261 138 
LS266 
LS266 20 
LS273 68 
LS275 225 
LS279 35 
LS280 180 
LS283 40 
LS290 45 
LS293 40 
LS295 150 
LS298 95 

LS300 
27 LS299 0 

LS302 j 
LS320 270 
LS323 195 
LS324 168 
LS325 295 
LS326 240 
LS327 240 
LS347 

195 
LS348 
LS352 88 
LS353 88 
LS362 750 
LS363 150 
LS364 t50 
LS365 30 
LS366 30 
LS367 30 
LS368 40 
LS373 65 
LS374 66 
LS375 45 
LS377 70 
LS378 50 
LS379 65 
L5384 395 
LS385 250 
LS390 55 
LS393 55 
LS395 125 
LS399 175 
LS445 100 
LS471 520 
LS490 200 
LS541 t20 
LS640 180 
LS641 180 
L5645 780 
LS668 125 

LSÓ j,çp 
LS673 560 
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SWITCHES 
TOGGLE: 2A, 250V. 
SPST 
DPDT 449 

SUB -MIN TOGGLE 
SPST on/off 64p 
SPOT c/over 60p 
SPOT centre off 85p 
SPOT biased both 
ways 105p 
DPDT 6 tags 75p 
DPDT centre off 88p 
DPDT biased both 
ways 145p 
DPDT 3 positions 
on/on/on 185p 
3 -pole 2 way 205p 

SUDE 250V: 
DPDT IA 14p 
DPDT IAc/off 15p 
DPDT í7A 13p 

PUSHBUTTON SA 
with 10mm Button 
SPOT latching 99p 
DPOT latching 145p 
SPOT moment 99p 
OPOT moment 145p 

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

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

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

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

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

WAFERS: (make.bëfore 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 58p 
Mains DP 4A Switch to fit 45p 
Spacers 4p. Screen Sp 

ROCKER: 5A/250V SPST 28p 
ROCKER: 10A/250V SPOT 38p 
ROCKER: 10A/250V DPDT c/off 95p 
ROCKER: 10A/250V ()PST with neon 

85p 

VEROBOARD O.lib 
clad plain 

21/2 x 31/4" 73p 52p 
21/2x5" 83p - 
33/4 x 33/4" 83p - 
33/4 x 5" 96p 79p 
33/4 x 17" 326p 211p 
43/4 x 17" 426p 
Pkt, of 100 pins sap 
Spot face cutter 118p 
Pin insertion tool 182p 

VG Board 
DIP Board 
Vero Strip 

175 

144 

PROTO DECe 
Veroblock 375p 
S -Dec 350p 
Eurobresdboard 520p 
Bimboard 1 675p 
Superstrip SS2 1360p 

Ell 
PROJECTS 

We stock 
most of 

the parts 

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

Single ended DIP Jumper 
24 inches 146p 166p 240p 3809 

Double ended DIP Jumper 
6 inches 186p 205p 300p 466p 

12 inches 198p 214 315p 450p 
24 inches 2109 235p 346p 540p 
36 inches 230p 250 376p 596p 

AMPHENOL IEEE 124 way) 574 
PLUGS Centrooic parallel 136 way) 560p 

VERO WIRING 
PEN + Spool 310p 
Spare Spool 75p 
Combs Sp 

FERRIC CHLORIDE 
1 lb bag Anhydrous 
185p + 50p P&P 

COPPER CLAD BOARDS 
Fibre Single- Double- s.R. B. P. 

lass sided sided 9,5 x 8,5" 

6" 6" 90p 110p gyp 
6" x 12" 150p 195p 

61)017: 
CONNECTORS: 
(Double type) 

.1 .156 
2x15 way - 1409 
2018w y 180p 145p 
2 x 22 w y 199p 200p 
2x23w y 210p - 
2x26w y 22ß9220p 
2x30w y 245p - 
2x36w y 2969 - 
2x40wy316p - 
2x43wy36p - 
2x75w y 560p - 

DALO ETCH 
RESIST PEN 
+ Spare tip 90p 

DIL SOCKETS 
(TEXAS) Low 

Prof. 
8pin 

14pin 
i6pin 

20pin 
22pin 
24pin 
28pm 
40pin 

OP 
Op 
10p 
16p 
22p 
25p 
25p 
28p 
30p 

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

ULTRASONIC 
TRANSDUCER 
40KHz 396p or 

(PLUGS b SOCKETS 
IDC HEADERS (Soeed-block woe) 

IDC-Header PCB -Plugs 
with Free Stn. Angl 
Latch Sokt. pins pins 

2 x Sway 90p 859 60p 65p' 
2 x Bway 130p 1109 70p 713p 

2 x 10 way 146p 126p SOP 90p 
2 x 13 way 175p 1150p 96p 1109 
2 x 17 way 206p 180p 110p 135p 
2 x 20 way 220p 190p 125p 1509 

*2 x 25 way 235p 200p 160p 175p 
2x00 way - 230p 200p 220p 

EURO CONNECTORS 
DIN Socket 

4618.31 way 1BOp 

41812 A + B 
2x32 way 2909 
41812 A+C 
2.32 way 3109 
41612 A+B+C 
3 x32way 380p 

Plug 
Strt 

220p 

225p 

245p 

Plug 
Angle 
196p 

236p 

240p 

200p 

RIBBON CABLE 1 

Grey Color 
price/ft 

10 way 12p 22p 
16 way 189 32p 
20 way 26p 409 
24 way 36p 80p 
34 way 48p Bap 
40 way 56p 75p 
50 way 66p 90p 

DIL PLUG 
Headers) 

Solder IDC 
14 pin 44p 99p 
16 pin 499 105p 
24 pin 88p 174 
40 pin 250p 2569 

PANEL 
METERS 
FSD 
60.46x35mm 
0-501A 
0-100y'ó 
0-1 Á 
0-5 mA 
0-5mA 
0-10mA 
0-50mA 
0-100mA 
0-500mA 
0-1A 
0-2A 
0-25V 
0-50V AC 
0-300V AC 

496p each 

D CONNECTORS (Can on type) 
Pins Plugs Socket Covers 
9 way 94 110p 100p 

15 way 130p 1809 98p 
25 way 180p 2109 95p 
37 way 250p 350p 135p 

Sodercon 
Pins 

100 pins 
709 

500 pins 
325p 

ZERO INSERTION FORCE 
DIL SOCKETS 24 way 576p 
28 way 8Sep 40 way 976P 

TRANSFORMERS: Prim. 240V 
6-0-6V; 9-0-9V; 12-0-12V 100mA 98p 
pcb mounting, Miniature, Split Bobbin 
3VA: 2x6V-0.25A; 2x9V-0.15A; 2x12V-0.12A; 
2x15V-0.1A 200p 
EVA: 2x6V-0.5A; 2x9V-0.3A; 2x12V-0.25A; 
2x15V-0.2A 270p 
Standard Split Bobbin type: 

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

296p 135p p&pl 
24VA: 2x6V-1.5A; 2x9V-1.2A; 2x12V-1A; 
2x15V-0.8A; 2x20V-0.6A 330p (609 pep) 
SOYA: 2x8V-4A; 2x9V-2.5A; 2x121.2A; 2015V - 
1.5A; 2x2OV-1.2A: 2x25V-1A; 2x30V-0.8A 

440p 030P P&P) 
100VA: 2e12V-4A; 2x15V-3A; 2x20V-2.5A; 
2e25V-2A; 2x3OV-1.5A; 2.50V -1A 920p (75p 
p&p charge to be added over and above our 
normal postal charge). 

VOLTAGE REGULATORS 
Ve 

IA TO3 metal case 
5V 7805 1459 

12V 7812 145p 
15V 7815 145p 
18V 7818 145p 

to 10220 Plastic Casing 
5V 7805 45p 

12V 7812 60p 
15V 7815 50p 
18V 7818 SOp 
24V 7824 50p 

-ve 
7905 220p 
7912 220p 
7915 220p 

7908 
7912 
7915 
7918 
7924 

100mA 7092 Plastic Casing 
5V 78105 30p 79L05 
8V 78L62 30p 
8V 78L82 30p 

12V 78112 
15V 78115 30p 

56P 
70p 
66p 
65p 
55p 
70p 

60P 

79112 609 
79115 80p 

CA3086 96p- 
LM300H 17 
LM304H 170p 
LM305H 140p, 
LM309K 135p 
LM317K 3 
LM317KP 
LM317H 280p 
LM3177 126p 
LM323K 
LMJ25N LNrp 
LM326N 2409 
LM723 35p 
TAA550 50p 
TBA6258 75p 
TDA1412 150p 
78H05 + 5V/5A 

78H0 +5V to +625V 
5A 699p 
79HG-2.25V to 
24V SA 7Wp 

25 way 'D' CONNECTORS 
Plug. Socket 

PCR Pins 200p 245p 
RT. angle 210p 275p 
We stock many more Plugs, Sockets 

. and Jumper Leads. 

26way 'D' CONNECTOR 
Jumper Lead Cable Assembly 

i 19" long, Single End, Male 860p 
18" long, Single End, Female 670P ' 

36" long, Double Ended. M/M 11759 ¡¡ 

36" long, Double Ended, F/ F 1150p 
36" long, Double Ended. M/F 1100p 1 

ANTEX SOLDERING IRON 
C -15W 4200; CX17W 4309. 
CCN -15W 440p: CX25W 445p. 
Spare tips, assorted sizes 80p 
Spare Elements 210p 
Iron stand with sponge 1609 

CRYSTALS 
32.768KHz 160 
100KHz 270 
200K Hz 
455KHz 
1MHz 
1.0013M 
1.28MHz 
1.8MHz 
1.8MHz 
1.8432M 
2.0MHz 
2.4576M 
3.278M 
3.5794M 
3.68ß4M 
4.0MHz 
4.032MHz 
4.80MHz 
4.194304M 
4.433619M 
5.0MHz 
5.186MHz 
5.242ß6M 
8.144MHz 
6.5536MHz 
7.18 MHz 
7.68MHz 
B.0MHz 
8.86723M 
9.00MHz 
10.0MHz 
10.24MHz 
10.7 
12.0MHz 
14.31814M 
16.0MHz 
18.0MHz 
18.432M 
19,968MHz 
24.0MHz 
26.MM 
27.648M 
27.145M 
38.66667M 
48.0MHz 
100.OMHz 
116.0MHz 

29F 
370 
296 
290 
382 

220 
240 

80 
9e 

300 
160 
290 
200 
200 
120 
160 
300 
390 
140 
225 
200 
150 
260 
200 
150 
175 
200 
175 
200 
150 
290 
170 
260 
180 
160 
150 
170 
160 
330 
190 
295 
176 

RELAYS S 
REED, Encapsulated, Single Pola. 
5W Normally Open 200mA. 50V 

6112 700116V109V16/ 1209 
1.11.13 1101 9V to 12V 120p 
RL14 1K7(1 12V to 18V 12op 
RL15 314118V 1030V 135p 

Single Pole, Change Over 
RL16 1K114V to 10V 2969 
6117 1K(l9V to 12V 296p 

Double Pole, Normally Open 
6118 350(19V to 12V 200p 

Miniature, enclosed,- PCB mount. 
Our R1.6 series, 
S.P.C.O. 
RL6-91 1701) coil, 7V5 to 12V DC; 
380V/6A AC; 1300VA/50W 210p 
D.P.C.O. 
431f coil, 4V2 -7V DC; 250V AC; 5A; 
1100VA/150W 2189 
RL6-111 170!) coil, 8V -14V; 250V AC 
5A. 220p 
RL6-114 74011 coil, 17V5 -29V 
5A AC. 

CONTINENTAL Cradle Type Relays. 
Miniature Plug-in relays. 110V DC; 
12V AC. 2A/DC; 2.5A AC 
30W/100VA. 
2 pole c/over 1850; 6V-16%1.141201 

21pol 
c/over 13V to 35V; 700191; 

4 pole c/over 9V to 16V; 185(1. 
RL211 2209 
High Power "Heavy Duty" PCB 
Mounting, Cradle type. 
S.P.C.O. Power Gain 1:8000 390V 
AC/ 16A; 3.5K VA. 8 to 19V; 190M 

2980 

PIEZO TRANSDUCERS 

Type P9-2720 75p 

BUZZERS, miniature, solid-state 
6V; 9V & í2V 709 

LOUDSPEAKER 
Miniature, 0.3W: 1l. 
2ìn, 314 in, 234 in, 3in 
2 Win 4011. 6411 or 80fí 

80p 
80p 

OAS 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, Caravan etc. 
Type: TGS8129813 526p 
Socket for above 40p 

ASTEC UHF MODULATORS 
Standard 6MHz 2809 - 

Wdeband BMHz 4759 

I ETI Autoeanging Digital Capacitance 
Meter. Ail pane available. 

CMOS 
4000 10 4073 16 4536 296 
4001 10 4075 16 4538 110 
4002 12 4076 50 4539 110 
4006 60 4077 18 4541 140 
4007 
4.008 

16 
48 

4078 
4081 

18 
16 

4543 
4544 

100 
150 

4009 24 4082 16 4549 375 
4010 24 4085 50 4563 275 
4011 11 4086 60 4654 190 
4012 
4013 

16 
25 

40890 
4093 

125 
30 

4555 
4556 

35 
35 

4014 60 4094 120 4657 320 
4015 50 4095 75 4558 120 
4016 20 4096 75 4560 175 
4017 42 4097 290 4586 176 
4018 46 4098 75 
4019 25 4099 110 
4020 60 4160 96 
4021 50 4161 99 
4022 50 4162 99 
4023 16 4163 99 
4024 33 4174 99 
4025 16 4175 106 
4026 80 4194 106 
4027 24 4408 790 
4028 60 4409 790 
4029 60 4410 726 
4030 30 4411 675 
4031 125 4412 775 
4032 85 4415 480 
4033 125 4419 290 
4034 140 4422 770 
4035 65 14433 770 
40367 275 4435 850 
4037 115 4440 999 
4038 110 4450 350 
4039 290 4451 350 
4040 50 4490 360 
4041 60 4500 675 
4042 46 4501 28 
4043 50 4502 60 
4044 50 4503 40 
4045 106 ,4504 75 
4046 60 4506 35 
4047 60 4507 36 
4048 40 4508 160 
4049 25 451060 
4040 26 4511 50 
4051 45 4512 50 
4052 80 4513 199 
4053 60 4514 125 
4054 96 4515 126 
4055 95 4516 66 
4056 96 4517 276 
4067 1915 4518 40 
4059 480 4619 30 
4060 66 4520 70 

OPTO 
1S400C 
OCP71 
ORP12 
0ßP61 
2Nß777 

265 
120 
86 
86 
45 

4061 
4082 
4063 
4086 
4067 
4068 
4069 

2296 
996 

86 
30 

296 
16 
16 

4621 
4522 
4526 
4527 
4628 
4529 
4530 

130 
125 
70 
65 
70 

160 
90 

4070 
4071 
4072 

16 
15 
16 

.4631 
4632 
4534 

130 
80 

4B6 

BARGRAPH 
3914 500 

OPTO ELEC- 
TRONICS 
LEDs with Clips 
TIL209 Red 13 
TIL211 Grn. 17 
TI1212 Yel. 18 
TIL220.2" Red 14 
.2" Green, Yellow 
or Amber _ 18 
0.2" Bi colour 
Red/Green 86p 
Green/Yellow 71p 
0.2" Tri colour 
Red/Green/VeOowOóp 
Square LEDs, Red, 
Green, Yellow 30 
Triangular LEDs 
Red 18 
Green or yellow 22. 
10271 Infra Red 46 
SFH2O5 Detector 91 
TIL32 infra Red 58 
TIL78 Detector 60 
TIL38 45 
111100 80 
BARGRAPH. Red 10 
segments 225 

ISOLATORS 
'1174 55 
'11074 99 
ILG74 186' 
TIL111/2/4 90 
711117 126 
4N33 Photo 
Darlington 135 

7 Segment Displays 
TIL307 875 
T1L312 .3" CA 105 
7(1313.3" CC 105 
711321 .5" CA 115 
TIL322.5" CC 115 
01704.3" CC 99 
01707.3" CA 99 
01747.6" 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 

. DVM17E 1885 
LCD 3% Digits 596 
LCD 4 Digits 460 
LCD 8 Digits 750 I 

NEON with resistor, 
push fit. 250V 
mains. Round. 
Red or Amber n Rectangular, nut 
nixing Red, Amber, 
Green 30p 
111139 170p 
Reflective Optical 
Switch 2999 

COMPUTER CORNER 
VIC 20 Micro Computer, Connects directly to a colour TV. Still 
only 8185 
VIC Cassette Deck including a free 6 programme Cassette , , .. £38 
EPSON MXSOT 10" Tractor Feed, 9 x 9 matrix, 80 column, Speed 
BO CPS, Bi-directional, Centronics interface, Baud rate 110-9600 
(RS232) £315 
EPSON MX8OFT Has Friction feed Er Tractor feed plus all the 
MX89's facilities £345 
VIDEO MONITOR 9", B&W, Attractively cased, Fully guaranteed. 
Value for money at f75 
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 arty 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 f33 
SPARE 'UV' Lamp bulb f9 
5V/5A Power Supply Reedy -built & tested f25 
ABS CASE Attractive, Beige/Brown for Superboard, UK101 
NASCOM, or Home brew f26 
Stack -Pak Drawers including 10 x C12 Cassettes 550p 
C12 CASSETTES in library cases Opp 
WETv1ON 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 

(pap on most of the above items is extra) 

WATFORD'S UNIVERSAL MICRO 
EXPANSION SYSTEM 

Designed by Watford Eleebonkm, this extremely versatile and economical 
Expansion System es published In E.T.I., starting from December 1981 issue, offers 
a low cost flexible expansion system for: 2X81, UK101, SUPERBOARD, Acorn 
ATOM, PET, TANGERINE, TRSSO, 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 carde. 
AU PC Boards are of Computer grade and are supplied in Kit form. 
Just look at the Expansion possibilities: 
MOTHERBOARD: Accepts up ro five Daughter Cards. Fug Kit' 136.50 
SOUND CARD - Utilising up to three AV -3.8910 sound chips. (One supplied with 
Kit). Full Kit- 124.96 
PIO Card - Using two 8520 PIA chips, this Board offers centronics parallel printer 
driver, digital to analogue converter & a host of other output facilities. Full Kit: aim 
PROM Programmer - This simple but extremely useful card can blow 2718 or 2732 
single rail EPROMS. Full Kit: 125.96 
PROM Card - P.C.B. cards for housing four 2711 or two 2732 EPROMS. 
For 4 x 2716 Full Kit: L11.95 
For 2 x 2732 Full Kit: E11.76 
RAM Card - 8K RAM card. Accepte 16 x 2114 chips. Supplied fully populated. 
Full Kit- £18.50 
Coming soon: Speech Card, Disc Interface Card; 32K Dynamic RAM Card; High 
Resolution colour graphics Card. 
(N. B. PCBs maybe bought separately) 

WATFORD'S BOOKSHOP CORNER 

Texas TTL Data Book (Revised Edition) 
TTL Cook -Book 
European CMOS DataBook (Comprehensive) 
CMOS Cook -Book 
Illustrating BASIC 
A Bit of BASIC 
Advanced BASIC 
BASIC Computer Games 
More BASIC Computer Games 
Some Common BASIC Programs 
Practical BASICAL Programs 
6502 Software Design 
6502 Application Book 
Programming the 6502(C202) 
Programming & Interfacing the 6502 
6502 Assembly Language Programming 
6809 Assembly Language Programming 
zPractical Intro to PASCAL 
Using CP/M: A self teaching guide 
Z80 Microcomputer Handbook 
8080/Z80 Assembly Lang. Techniques 
Programming the 280(C280) 
280 Assembly Language Programming 
Intro to TRS-80 Graphics 
TRS80 BASIC -A self teaching guide 
PET & the IEEE 488 Bus (GP1B) 
PET Graphics 
PET/CBM Personal Computer Guide 
PET Revealed 
Library of PET Subroutines 
Apple I1 Users' Guide 
Programming in PASCAL (revised) 
CRT Controller Handbook 
CP/A4 Handbook with MP/M 
Microprocessor Interfacing Technique 
5100 & Other Micro Buses 3E 
'Writing Interactive Compiler 
Getting Acquainted with your 2X81 
Mastering Machine Code on your ZX81 
ZX81 Companion 
ZX81 Pocket Book 
32 BASIC Programs for the PET Computer 
VIC Revealed 

Please add 55p P&P charge on books 

No VAT on books 

P 
930pí 
7950 
896pß 
4400 

8400 
590p 
590p 

11500 
1250p1 

8109(I 

110000 

11300 1 

1350p 
560p 
950p 
8409 
9250 

1250p 
1300p 

840p 
840p 

1ÓÓ 
1200p 
í000p 
1004 

900p 
6500 

1200o 
13550p 

750p 
750p 
5000 
6009 
900p 

1350p I 

10001 

CUSTOMER: How cart 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, specially- written 
manual -a complete course in BASIC programming, from 
first principles to complex programs. 

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: micro- 

processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
£69.95 
Kit or built - it's up to youl 
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 - 700 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, Camba., CB21SN. 
Tel: (0276) 66104 & 21282. 

Available now 
the ZX Printer 
for only £59." 
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. 

1 To: Sinclair Research Ltd, FREEPOST , Camber ley, Surrey, GUIS 3BR. Order 
Qty Item Code Item price 

£ 
Total 

£ 
Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready -assembled SinclairZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 

Mains Adaptor(s) (700 mA at 9 V DC nominal unregulated). 10 8.95 

16K -BYTE RAM pack. 18 29.95 

Sinclair ZX Printer. 27 59.95 

8K BASIC ROM to fit ZX80. 17 19.95 

Post and Packing. 2.95 

D 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_ L l 1 1 LL I I I _L L I I I 

Please print. 

Name: Mr/Mrs/Miss LL_i_I _L L 1 1_1_1 _1 L 1 L_ I I L 
Address: L L L L L L IL L I.L1L 1 1 1 L I I I 

L I I I I I I I I L I-1 1 1 L I l I I 1 L I I I 

LFREEPOST 
- no stamp needed. Offer applies to UK only. ETI06 
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As a man thinketh, so he will be 
This is a major breakthrough pro- 
gramme in human development 
disciplines which is destined to 
effect the lives of thousands of 
thinking men and women. It 
engages a remarkable new 

concept - 
A MULTI -DIMENSIONAL 
APPROACH TO HUMAN 
SUCCESS AND TOTAL 

ACHIEVEMENT 

A must for the Listening Library of 
every thoughtful man and woman 

GROWTH and RENEWAL 

WHAT DO YOU DESIRE? 
UNFORTUNATELY, THIS PROGRAMME CAN ONLY 

OFFER TOTAL WINNING KNOWLEDGE, THE BASIC 
ELEMENT SO ABSOLUTELY NECESSARY FOR 

POSITIVE HUMAN DEVELOPMENT 

es And Success Art - 
ves 

POSITIVE SELF-IMAGE 'e 
O POSITIVESELF-CONTROL O 

0 `P ti- POSITIVE SELF -DIRECTION 1 

tr> 
'G 

A 
44? X POSITIVE SELF-AWARENESS 2. F ßi0 

G o Even the first instructional tape Ñ 
N< L 

O 4: ír will return to you many times over < 
A in the form of valuable n 7 

m 44 a self -redirection and attitude 
G reinforcement, 

your investment 

POSITIVE SELF-ESTEEM 

SELF -REALIZATION 
A lesson in winning - Broadside 1 

is not a psychological gimmick but a profound 
professional in-depth study into the attitudes 
and the qualities that go into the formation 
of the total winner. It is a programme based 
upon years of exhaustive research, using 
clinically controlled feedback studies, into the 
every present human desire for success and 
achievement as the basic motivating winning 
force that brings men and women alike to the 
forefront of our society. It is a unique and 
masterful attempt to define and to formulate 
into a controlled audio pack, the exact guide 

lines for creating the winner. 

The motivated need 
Have you ever given thought as 
to why some people are more 

successful than others? 
The secret of the successful lies 
in direct relation to their positive 
attitudes and their defined 

purpose control. 

8 

ACTION 
Each unit of human life is composed greatly from dreams derived from the 
unconscious. He who has the ability and know-how to translate them into 
positive reality, will truly be placed amongst the great. Ana is Nin 

BROADSIDE 1 - THE INSTRUMENT OF HUMAN DEVELOPMENT 

To: Broadside Associates 
2 The Spinney, 
North Gray, 
Kent. 

GUARANTEE 
I understand that if I am not fully 
satisfied, I can, within 15 days 
after despatch, return the 
complete programme and obtain 
a full refund. 

Please send me the full Broadside 1 programme for which I enclose 

a cheque/postal order (crossed) for the sum of £25 (incl. VAT and 

Postage) made payable to BROADSIDE (allow a maximum 28 days 

for delivery) 
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Memotechs New Memoiy System for the ZX& 

It grows as youprogress 

Memopak ]6K Memory Extension 
-£39.95 inca VAT 

It is a fact that the ZX81 has revolutionised home computing, 

and coupled with the new Memopak 16K it gives you a 

massive 16K of Directly Addressable RAM, which is neither 

switched nor paged. With the addition of the Memopak 16K 

your ZX81's enlarged memory capacity will enable it to 

execute longer and more sophisticated programs, and to 

hold an extended database. 
The 16K and 64K Memopaks come in attractive, custom - 

designed and engineered cases which fit snugly on to the 

back of the ZX81, giving firm, wobble -free connections. 

See below for ordering information. 

Coming Soon... 
Memotech Hi -Res Graphics 
Centronics Interface and Software Drivers 
Memotech Digitising Tablet RS232 Interface 

MEMOPAKRAM 
HI-RES GRAPHICS 

CENTRONICS IeI I 

ZX81 

All these products are designed to fit 'piggy -back' fashion 

on to each other, and use the Sinclair power supply. 

WATCH THIS SPACE for further details. We regret we are as yet 

unable to accept orders or enquiries concerning these products 

- but we'll let you know as soon as they become available. 

How to order your Memopak. 
By Post: Fill in the coupon below and enclose your 

cheque/P.O./Access or Barclaycard number. 

By Phone: Access/Barclaycard holders please ring 

Oxford (0865) 722102 (24 -hour answering service). 

Please make cheques payable to Memotech Limited 

I Please debit my Access/Barclaycard` account number 

I 

I 

I 

I 

We want to be sure you are satisfied with your Memopak - so we offer a 14 -day money back Guarantee on all our products. 

Memotech Limited, 3 Collins Street, Oxford OX4 1 XL, England Telephone: Oxford (0865) 722102/3/4/5L. 

'Please delete whichever does not apply 

SIGNATURE DATE 

ere 

L'1L'1OPRH 6411 

Memopak 6« Memory Extension 
479.00 incl.vAT 
The 64K Memopak is a pack which extends the memory of 

the ZX81 by a further 56K, and 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 basic 

commands such as 10 DIM A(9000). 

BREAKDOWN OF MEMORY AREAS 

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. 
With the Memopak 64K 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. 

Unique 3 monthtrade-in offer! 
When your programming needs have outgrown the capacity 

provided by 16K RAM. and you find it necessary to further 

extend your ZX81's capacity, we will take back your 16K 

Memopak and allow a discount of £15.00 against your 

purchase of our 64K model.* 

"We reserve the right to reject. for discounting purposes. units which 

have been either opened or damaged in any way. 

Please send me: 
Quantity Price Total 

16K RAM, Assembled £39.95 

64K RAM, Assembled £79:00 

Postage £200 

Total Enclosed 

NAME ADDRESS 
ETI 3 
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DIGEST 
Ace Catalogue 

Whoops - we forgot to men- 
tion Ace Mailtronix in the 

'Buying Mail Order' article. This is 

a shame because they've got a 

good little catalogue with a wide 
range of components at reasonble 
prices - what's more the prices 
are VAT -inclusive (I hate pricing 
an order and then finding I've got 
to add on 15%). Ace offer all the 
services in the survey except 
surplus components and books, 
and can be found at 3A Commer- 
cial Street, Batley, West Yorks, 
WF17 5HJ. 

Power Tower 
That's what Binatone are calling 
this hi-fi stack system, and what 

you have to do is guess the price of 
it. Nope, you're wrong - the 
whole lot costs £150. Honest. From 
the top down we've got a belt -drive, 
record deck, three -waveband 
stereo tuner, stereo cassette deck 
with soft eject, LED meter and 
metal tape facility, 40 W total 
peak music power (hmmm...) 
stereo amp and matching two-way 
stereo speakers. The cabinet also 
has storage space for singles, 
albums and cassettes and at the 
price, Binatone are feeling quite 
pleased with themselves. 

Eye Of The 
Needle 
Iis definitely electronics -as -art 
month; here's a sample of the 

work of Manchester photographer 
Ad Sternberg. Mr Sternberg has 
developed a unique method of 
photographing microchips, many 
of which are only slightly larger 
than a typewriter dot. Most of his 
work is done in full colour and is on 
display in companies such as 
Plessey, National Semiconductor 
and Ferranti. It took a great deal of 
time to develop the custom-built 
equipment for such an exacting 
branch of photomicrography, but 
the results are certainly worth it. 

Robot Revival 
We're not ones to boast, but since 

we published our report on 
Industrial Robots in September '81 
things appear to be picking up a bit. 
The British robot population is now 
growing at more than 35% a year 
and has moved up to fifth in the 
world league table. Last year's total 
was approximately 700. Even more 
encouraging is the attitude of the 

,unions, which is surprisingly lacking 
in hostility. In fact Terry Duffy, 
AUEW president, has this to say of 
robots on the factory floor: "Failure 
to accept the challenge of new 
technology would, in my opinion, be 
to sabotage our national future. 
Robots are here to stay." How very 
refreshing to hear such sensible sen- 
timents. 

Another promising trend is the 
entry into the market of the major 
computer manufacturers who, until 
now, hadn't bothered to compete 
with the specialist firms. GEC, for ex- 
ample, is expected to augment its 
own in-house robotics facility 
through co-operation deals with 
Japanese companies (Japan still 
dominates the world robotics 
scene). With this sort of investment 
by big companies there seems to 
be no reason why Britain should'nt 
become a major supplier of in- 
dustrial robots within the next two 
or three years. 

Master Minds 
What have the following five 

in common: Jack Kilby, Henry 
Ford, Ottmar Mergenthaler, Ernest 
O. Lawrence and Max Tishler? 
Well, no, none of them have ap- 
peared on the Muppet Show, but 
we had something else in mind. 
They've all just been appointed to 
the US National Inventors' Hall of 
Fame, and the one we're really in- 
terested in is Jack Kilby. He's the 
Texas Instruments engineer who, 
back in 1958, invented the in- 
tegrated circuit and hence 
fathered all the goodies we've got 
today. Kilby holds more than 50 
patents and is still going strong as a 
consultant to TI. Wonder what it 
feels like to be responsible for the 
state of the world's 
technology.... 

Dial -A -Muzak 
IYs bad enough being assaulted by 
non-stop muzak in shops and 

hotels but now you won't be able to 
escape even when making phone 
calls. The Hong Kong Trade 
Development Council have sent us 
details of the Music Phone; as well as 
the usual modern features like auto- 
redial and jack plug connection, this 
gadget has a 'music switch'. If some- 
one wants to place you on hold 
without you hearing their discussion 
with a third party, this control plays 
soft music to you while you're 
waiting. The manufacturers, Yee 
King Enterprises Company, are pro- 
ducing 12,000 phones a month and 
exporting most of them to the USA 
and Europe; further evidence that it's 
all a fiendish oriental plot to subvert 
the West. Arrggh! 

Stamp On It 
No real reason for using this 

photograph in Digest except 
that it intrigued us. Apparently it's 

some kind of tiny inductor thingy 
and since none of you have got 
soldering irons that small you 
won't want to know anything else 
about it, will you? 

10 ETI JUNE 1982 
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KEYBOARD WITH ELECTRONICS FOR ZX81 
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25W STEREO MOSFET AMPLIFIER 

--:9f /.. ._ .::..::.. ..,., 

. ? neS' 
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A superb new amplifier at a remarkably low price. 

* Over 26W per channel into 8t2 at 1kHz both channels driven. 

* Frequency response 20Hz to 40kHz ±1dB. 

* Low distortion, low noise and high reliability power MOSFET 
Output stage. 

* Extremely easy to build. Almost everything fits on main pcb, 
cutting jnterwiring to just 7 wires (plus toroidal transformer 
and mains lead terminations). 

* Complete kit contains everything you need including pre - 
drilled and printed chassis and wooden cabinet. 

Full details in our projects book. Price 60p. 
Order As XA03D 

Complete kit for only £49.95 incl. VAT and carriage. 
Order As LW71N 

yp 
Y/ `i+`;',,.miil:.e 

DIGITAL MULTI -TRAIN 
CONTROLLER 
Control up to 14 trains individually 

on the same track with any four " ti 
simultaneously! Low cost kits available. 

Full details in our projects book. Price 60p. 
Order As XAO2C. 

irflIIfl 
All mail to: 
P.O. Box 3, Rayleigh, Essex SS6 8LR 
Tel: Sales (0702) 552911 General (0702) 554155 

ELECTRONIC 
SUPPLIES LTD. 

* A full size, full travel 43 -key keyboard that's 
simple to add to your ZX81 (no soldering in 

ZX81). 

* Complete with the electronics to make "Shift 
Lock", "Function" and "Graphics 2" single 
key selections making entry fat easier. 

* Powered from ZX81's own standard power 
supply -with special adaptor supplied. 

* Two-colour print for key caps. 

* Amazing low price. 

Full details in our projects book. Price 60p. 
Order As XAO3D 

Complete kit for onlyf19.95 incl. VAT and 

carriage. 
Order As LW72P 

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 -£299.95, 
Cabinet -199.50 ,(carriage extra). 

Demo cassette price f1.99. Order As XX43W. 

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. 

MILES PER GALLON METER 
Digital display shows you how 
economical your driving is as you go 

along. 

Complete kits available. 

Full details in our projects book. 

Price 60p. 

Order As XAO2C. 

Don't miss out -get a copy of our catalogue now! 

Over 140,000 copies sold already! 

-On sale now in all branches of WHSJIITH price f1. 

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

1 

1 

1 

1. 

1 

Post this coupon now! 
Please send me a copy of your 320 page catalogue. I enclose £1.25 (inc. 25p p&p). If 
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 f1.68 or 12 International Reply Coupons. 

Name 

Address 

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

ET1682 
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-Rapid Tel: 0206 36412 
Hill Farm Industrial Estate 

EIectronics Essex 
Colchester 

Essex 004 5RD 
LINEAR 

* 555 CMOS 80 
556CM05 150 
709 25 
*741 14 
748 35 
9400C1 350 
AY -3-1270 MO 
AV -3-8910600 
* AY -3-8912 

625 
CA3046 60 
CA3080 65 
CA3089 215 
CA3090AQ 375 
CA3130E 90 
CA3140E 45 
CA3160E 100 
CA3160 140 
CA3189 290 
CA3240 110 

CL7106 
CL7611 
CL 7621 
CL7622 
CL8038 
CM7555 
CM7556 

L F351 
LF353 
LF356 
LM10 
LM301A 
LM311 
LM318 
* M324 
LM339 
LM348 
LM358 
LM377 
* LM380 
1M381 

790 LM382 
95 LM384 

100 LM386 
180 LIY1387 
320 M393 
00 LM709 

150 LM710 
45 LM711 
85 LM725 
90 LM733 

395 *LM741 
25 LM747 
70 LM748 

120 LM1458 
40 LM2917 
50 LM3900 
65 LM3911 
50 LM3914 

150 LM3915 
65 M13600 

120 MC1310 

120 ML3302 
130 MC3340 
65 *ML922 

120 ML924 
100 641.925 
25 ML926 
50 ML927 
60 ML928 

350 ML929 
75 NE515 
14 NE529 
75 NE531 
35 NE544 
40 *NE555 

200, *NE556 
50 NE565 

120 NE566 
20018E567 
220 NE571 
120 RC4136 
150 SN76018 

150 , SL480 170 * XR2206 135ISL490 250IZN414 
400I SN76477 250 ZN423 
195 TBA120S 70.ZN424 
210 TBA800 80 ZN425E 
140 TBA810 96 ZN426E 
140 T6A820 80 ZN427E 
140 TBA950 290 ZN428E 
140 TCA940 170 ZN1034E 
270 TDA1004 300 
225 TDA1008 320 
150 , 

TDA1022 560 
100 TDA1024 125 

16 TL071 45 
45 TL072 65 

120 TL074 
150 * TL081 
100 TL082 
425 TL084 

100 
30 
50 
95 

12 TL170 50 

300 
100 
125 
135 
390 
330 
650 
480 
200 

TRANS- 
ISTORS BC157 10 BC558 10 

13C158 10 BCY70 18 
AC125 35 * BC159 8 BCY71 18 
AC126 25 BC760 45 BCY72 18 
AC127 25 BC168C 10 80115 80 
*AC128 20 BC169C 10 1313131 35 
AC176 25 i 8C170 8 BD132 35 
AC187 22 BC171 10 BD133 50 
AC188 22 BC172 8 1301.35 50 
A0142 120 8C177 18 80136 30 
AD149 80 BC178 18 BD137 30 
AD161 40 BC179 18 B13138 30 
AD162 40 BC182 10 80139 35 
AF124 60 *BC182L 8 130140 35 
AF126 50 BC183 10 130204 110 
AF139 40 BC183L 10 1313206 110 
AF186 70 BC184 10 1313222 85 
AF239 75 *BC184L 7 BF18f/ 35 
BC107 10 BC212 10 13F182 35 
0C1078 10 BC212L 10 BF184 25 
*13C108 9 BC213 10 BF185 25 
13C10813 12 BC213L 10 BF194 12 
BC108C 12 BC214 10 BF195 12 
*8C109 9 *BC214L 8 BF196 12 
13C109C 12 BC237 8 BF197 12 
BC114 22 00.238 14' 430198 10 
BC115 22 BC308 15 BF199 18 
BC117 22 BC327 14 8F200 30 
BC119 35 0C320 14 : *BF244B 22 
BC137 40 RC337 14 8F245 30 
13C139 40 BC338 14 .13F2568 45 
5C141) 30 BC477 30 8F257 32 
13C141 30 8C478 30 8F258 25 
BC142 25 13C479 30 BF259 35 
13C143 25 BC517 40 8E337 40 
BC147 a * BC547 7 iBFR40 23 
BC148 8 BC548 101BFR80 25 
BC149 9 BC549 10 BFX29 25 

BFX84 25 
BFX85 25 
BFX86 28 
BFX87 25 
f3FX88 25 
BFY50 23 
B FY51 23 
BFY52 23 
B FY53 32 
BFY5.5 32 
B FY56 32 
BRY39 40 
135X20 20 
BSX29 35 
BSY95A 25 
8U205 160 
B Ú206 200 
1311208 170 
M12955 99 
MIE340 50 
401F520 65 
MIF521 95 
MIE3055 70 
MPF102 40 
MPF 104 40 
MPSA0.5 22 
MPSA06 25 
MPSA12 30 
MPSA55 30 
MPSA56 30 
MPSUO.5 55 
MPSl106 55 
MPSU55 60 
MPSUS6 60 
TIP29 35 
TIP29A 40 
TIP296 55 
TIP29C 60 

' TIP30 45 * ZTX107 81283054 55 
TIP30A 45 *ZTX108 81283055 50 
T1P301350 ZTX109 12 283442 120' 
TIP30C 60 ZTX300 14 *2643702 6 
1I4)31A 45 ZTX301 16 283703 9 
T1P316 45 ZTX302 15 *2N3704 6 

1 T1P31C 55 LTX304 17 283705 9 
TIP32A 45 ZTX341 30 2643706 9 
T1P3214 55 ZTX500 15 283707 10 
TIP32C 60 ZTX501 15 283708 10 
TIP33A 50 7_TX502 15 283709 10 
TIP33C 75 ZTX503 18 283772 190 
TIP34A 60 ZTX504 25 283773 210 
TIP34C 85 28697 20 *2N3819 18 
TIP35A 160 2N698 40 2643820 40 
TIP35C 180 28706A 20 2N3823 65 
TIP36A 170 28708 20 283866 90 
T1P36C 195 28918 35 283903 10 
TIP41A 60 281132 22-2N3904 10 
TIP42A 60 281613 30 2N3905 6 
TIP120 90 282218A 45 2613906 10 

2102219A 25 284037 45 
282221A 25 2194058 10 
2N2222A 20 294060 10 
282368 25 284061 10 
282369 16 284862 10 
282484 25 285457 36 
2N2646 45 2N5458 36 
282904 20285459 30 
2612904A 202N5485 36 
2N2905 22 2N5777 45 
282905A 22 286027 30 
2N2906 2540360 40 
282906A 2540361 50 
282907 2540.362 50 
282907A 2540408 70 
2N2926 940594 100 
283053 23 

TIP122 90 
TIP141 120 
TIP142 120 
TIP147 120 
TIP2955 60 
TIP1055 55 
71343 40 
T1544 45 
71545 45 
T1590 30 
11591 30 

* VN1OKM 
45 

VN46AF 75 
VN66AF 85 
VN88AF 95 

CMOS 
4000 14 
*4001 12 
4(102 14 
4006 65 
4007 17 
40(x3 58 
4(109 30 
4010 35 
*4(111 13 
4012 17 
*4013 26 
4014 60 
4015 60 
*401 26 

*4017 43 
4018 60 
4019 35 
4020 55 
4021 65 
4022 70 
4021 18 
4034 40 
4025 18 
*4026 96 
4027 30 
4028 55 
4029 75 
4030 35 
4031 170 
4034 170 

4016 285 
4039 295 
4040 55 
4041 75 
4042 55 
4043 60 
4044 65 
4046 70 
4047 70 
4(48 55 
*4049 28 
4050 28 
4051 60 
4052 70 
4(157 60 
4094 110 

4055 115 
4059 480 
4060 85 
4063 90 

406735 

395 
4068 15 
4069 18 
4070 18 
4071 18 
4072 18 
4073 20 
4075 20 
4076 60 
4077 25 
4081 18 

4082 20 
4085 65 
4086 65 
4089 140 
*4093 33 
4094 140 
4095 90 
4097 340 
4098 85 
4099 95 
40106 50 
40109 100 
40163 100 
40173 100 
40175 100 
40193 120 

4502 70 
4503 50 
4507 38 
4508 200 
4510 65 
*4511 50 
4512 70 
4514 180 
4515 180 
4516 75 
*4518 45 
4520 70 
4521 200 
4526 80 
4527 90 * 4528 75 

4529 150 
4532 95 
4534 495 
4538 110 
4543 110 
4549 380 
4553 295 
4555 45 
4556 48 
4559 390 
4560 180 
4584 45 
4585 99 
4724 140 

OPTO 
*3mm red 8 
*3mm green 12 
*3mm yellow 12 

Clips to suit 3p each 
Rectangular 
*red 12 
green 
yellow 
11L38 

17 
17 
40 

285777 45 
Seven Segment Displays 

Coin cathode 
DL704 0.3" 95 
*FND500 0.5" 80 
TIL313 0.3" 105 
110322 0.5" 115 

*5mm red 8 * 5mm green 12 
* 5mm yellow 12 

T 032 40 
TIL78 40 
TIL111 60 
ORP12 85 
TIL100 90 
Dual color 60 

Corn anode 
01_707 0.3" 95 
FND507 0.5" 90 
TIL312 0.3" 195 
TIL321 0.5" 115 

All disp-lays are 
supplied with 

pìnouts 

TRANSFORMERS Please add carriage 
charges to our 

Miniature mains. 
normal post charges 

606V, 909V, 12012V all a 100mA 100p each 

High quality, Split bobbin construction. 
6VA 0-6, 0-6 ® 0.5A; 0-9, 0-9V a 0.4A 

0-12. 0-12V ® 0.3A. Mauch. 
12VA 0-6, 0-6 (0 1A; 0-9, 0-9V e 1.2A; 

0-12, 0-12 00.5A; 0-15, 0-15V ® 0.4A 
295p each (plus 40p carriage) 

25VA0-6,0-6®1.5A,0-9,0.9(1.2A,. 
U-12, 0-12V ® 1A; 0.15,0-15V ® 0.8A. 
3309444p (plus hop carriage) 

50VA 0-12, 0-12V re 2A; 0-15, 0.15V e 1.SA; 
400p each (plus 76p carriage) 

NEL 

5ixe60 x 46 x 35mm. 
0-50pÁ 0-SODmA 
0-1009A 0-1A 
0-500pR 0-50V AC 
0-1mA VU 
0-10mA 0.300V AC 

mA 0-25V 
0-1lX1mA 0-30V DC 

4950-SOp each 

POTENTIOMETERS 

Rotáry. Carbon track Log 
or Lin 1K -2M2. 
Single 32p- Stereo 85P 
Single switched 800 
Slide 60mm travel single 
Log or Lin 5K -500K. 630. 
Preset. Submin horiz. 
100M -1M. 7p each. 
Cermet precision multiturn 
0.75W % in 100 ohms to 
100K. 88p each 

TTL 
74191 
74(11 
7402 
74(13 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 

11 

11 
12 
14 
14 
17 
26 
26 
15 
16 
14 
20 
20 

7413 
7414 
7416 
7417 
7420 
7421 
7422 
7427 
7428 
74:30 
7432 
7433 
7438 
7437 
7440 

24 
35 
25 
25 
15 
20 
20 
28 
28 
15 
25 
27 
27 
27 
17 

7442 
7444 
7446 
7447 
7448 
74.50 
7451 
7453 
7454 
7461) 
7472 
7473 
7474 
7475 
7476 

40 
85 
60 
48 
SO 

16 
16 
16 
16 
16 
25 
28 
25 
38 
30 

748(1 
7482 
7483 
7485 
7486 
7489 
7490 
7492 
7492 
7491 
7494 
7495 
7496 
7497 
74100 

41 
70 
50 
75 
25 

180 
28 
45 
40 
30 
35 
50 
45 

120 
00 

74107 
74109 
74121 
74122 
74123 
74125 
74126 
741.32 
74141 
74165 
74147 
74148 
74150 
74153 
74154 

30 74155 60 
32 74156 60 
28 74157 43 
45 74160 60 
48 74161 60 
40 74162 60 
40 74163 60 
40 741M 60 
65 74165 60 
65 74167 180 

100 74170 165 
75 74173 60 
75 74174 65 
45 74175 70 
75 74176 55 

74177 
74179 
74180 
74181 
74182 
741901 
74191 
74192 
7419.3 
74194 
74195 
74196 
74197 
74198 
74199 

75 
65 
65 

135 
75 
70 
70 
70 
65 
70 
63 
63 
63 
95 
95 

LS TTL 
LS00 
LS01 
L502 
L503 
L504 
LS05 
LS(6 
1.509 
L 51 
LSD 
LS12 
L511 
L.S14 

515 
1520 

13 
14 
14 
14 
15 
15 
16 
16 
16 
16 
15 
25 
48 
15 
15 

L521 
LS22 
L526 
LS27 
1530 
1532 

537 
0538 
I.S4() 
LS42 
1.547 
L548 
LS51 
1555 
L573 
LS74 
LS7.5 

REGULATORS 

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

L576 
L578 
L583 
[585 
LS86 
LS9f/ 
L592 
L593 
1595 
L596 
(.5107 

5109 
L5112 
1.5113 
LS114 
L5122 
LS123 

Positive 
78L05 
78L12 
78L15 
7805 
7812 
7815 

LM309K 
LM317K 
LM317T 
LM323K 

30 
30 
30 
45 
45 
50 

130 
320 
120 
350 

Negative 
79005 
79L12 
79015 
7905 
7912 
7915 
LM723 
LM338K 
78H05 
SA SV 

65 
65 
65 
45 
45 
55 

40 
475 

550 

20 
24 
50 
70 
25 
35 
38 
35 
45 

110 
45 
30 
30 
30 
30 
42 
55 

LS12.5 
LS126 
LS132 
LS136 
1.5138 
L5139 
LS145 
I S147 
LS148 
LS151 
LS15:3 
L5154 
LS155 
15156 
LS157 
LS158 
LS160 

30 
30 
45 
30 
35 
35 
75 

160 
95 
40 
40 

120 
45 
45 
35 
36 
42 

L5161 42 
L5162 42 
(.5163 42 
LS164 50 
LSlhS 120 
I S166 85 
LS170 170 
LS173 70 
1S174 60 
L5175 60 
L5190 55 
LS191 55 
LS192 55 
LS193 60 
15195 50 
LS196 60 
L 197 68 

DIODES 

BY127 12 *184001 3 
0A47 10 1N4002 5 
0A90 8 1674006 7 
0A91 7 184007 7 
0A200 8 1615401 15 
0A202 8 1645404 16 
164914 4 185406 17 

* 184148 2 40010W zen Op 

4 BZX61 Series zeners. 
* 1.3W. 4V7 -39V 15p each. 

LS221 60 
LS240 90 
15241 80 
LS242 80 
I5243 85 
L5244 80 
15245 120 
15247 75 
1.5251 40 
L5257 48 
1.5258 45 
L5259 95 
05266 25 
L5273 90 
L5279 50 
L5283 45 
LS153 100 

LS:365 38 
L5366 38 
L5367 38 
L5368 50 
L S171 80 
LS374 80 
L5375 50 
15377 90 
LS378 70 
L5390 75 
L5393 75 
LS.399 220 
15541 135 
L5b70 175 

PP3 battery clips 6p 
Red or Black crocodile clips 6p 
Black pointer control knob 15p 
Pr Ultrasonic transducers 350p *6V Electronic buzzer 60p * 12V Electronic buzzer 650 * PB2720 Pieno transducer 75p * 64mm 64 ohm speaker 700 
..64mm 8 ohm speaker 700 

20mm panel fueseholder 25p 

Th R id G t 

REGULATOR MADNESS! 
Special prices on popular regulators. 

Prices valid to 30th June 82. 

78L05 7092 
78012 7092 
7805 Plastic 
7812 Plastic 
7905 Plastic 

Volts Amps 
5 100mA 

12 100mA 
5 1 

12 1 

5 1 

1+ 
25p 
25p 
38p 
35p 
45p 

10+ 
23p 
23p 
34p 
34p 
42p 

SOCKETS 

*804,3 7P 
* 14 pm 9p 
*16 pin 10p 
184,10 150 
20pin 18p 

2 pin 2013 
24 pin 22p 
28 pin 26p 
40 pin 32p 
Soldercon pins 

60e 100 

6 OM 200 
:100K1-0 290 , 6 144M 180 
200101, 370 7 00M 250 
1MHz 300 8 O 170 i 008M 370 10.0M 180 
1.8432M 300 12 0M 290 
2 OM 270 16 OM 240 
2 4576M 220 
.3 276M 240 18.0M 240 
.3 579M 120 18 432M 220 

4.064 150 19 968M 300 

4 194M 150 18.6667M 320 
4 43,51 125 48 OM 220 

' 5.0/34240 i 
116M 300 

CONNECTORS 

DIN 
2 pin 
3 pin 
5 pin 
Phono 

1mm 

Plug 
9p 

12p 
13p 
10p 

Skt 

10p 
11p 
12p 

12p 13p 

Jack 
2.5mm 
3.5mm 
Standard 
Stereo 

4mm 

UHF (CB) Connectors 
PL259 Plug 40p Reducer 14p 
50239 Square chassis socket 38p 

502395 Round chasms socket 40p 

IEC 3 pin 250V/6A 
Plug chassis mounting 
Socket free hanging 
Socket with 2m lead 

38p 

120p2 

¡rrinv[r,RD}I 
I 

Legg 1 

Plug Skt 
10p 10p 
9P 9P 

16p 20p 
24p 25p 

18p 17p 

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

3/4W S% Resistor Kit. Contains 10 of each value from 
4.751 to 1M (650 resistors) 4800. 

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 luF (65 caps.) 575p each. 

Preset Kit Contains 5 of each Sur Value from 
10051 to 1M (total 65 presets). 425p each. 

Nutand Bolt Kit. Total 300 items. 1400. 
25 6BA %" bolts 25 4BA %" bolts 
25 6BA'/,"bolts 25 4SA 'h" bolts 
50 6BA nuts 50 6BA nuts 
50 6BA washers 50 6BA washers 

ORDERING INFO 
All prices excluoe 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 pur 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. 

BRIDGE RECTIFIERS 

IA 50V 22 
1A 400V 35 
2A 200V 40 
2A 400V 45 
6A 100V 80 
6A 400V 95 
VM18 DIL 

.0,9A200V 50 

CABLES 

20 metre pack single core 
connecting cable, ten 
different colours 
Speaker cable Top%m 
Standard screened 16p/m 
Twin screened 
2.5A 3 core mains .223p/m 

110 way ribbon ' 65p/m 
20 way ribbon 120p/m 

TRIACS + SCRS 

SCRs 
TIC45 
C106D 
400V 8A 
400V 12A 

TRIACs 
28 400V 4A 50 
30 - 400V 8A 05 
70 400V 18A 98 
99 05100 26 

SWITCHES 

RESISTORS 

55W 5% Carbon film E12 
series. 4.711.10M. 1p each 
'/ W 5% Carbon'4ilet 612 
series 4 713 -4M7. 2p each 
V.. W 1% Metal film. E24 
series 1053 -1M. b each. 

Suhmin. Toggle 
SPST 55p SPOT 60p *DPDT 50p 
Miniature toggle 
SPDT 80p SPOT centre off 90p 
DPDT 90p DPDT centre off 100p 
Standard toggle 
SPST 35p DPDT 48p 
* Miniature DPDT slide 12p 
* Push to make 12p Push to break 22p 
Rotary type adjustable stop 
1P12W 2P6W, 3P4W, 4P3W all 55p each 
D(L switches 
4 SPST 80p 6 SPST 80p 8 SPST 1000 

Heavy Duty Foots 

CAPACITORS 

Polyester Radial Leads 250V 280 type. 
0 111, 0.015, 0.(122, 0.033, 6p; 0047, 0 068, 0 1, 7p; 
0 15.01 22, 9p; 0.33, 0.47, 138; 0.68, 20p; lo 23p. 

I learolyyc Radial or Axial leads. 
(1 47-'63V, 1/63V, 2.2/63V, 4.7/63V, 10/25V, 7p; 
22,25V,47/2.5V, 8p; 100/25V, 9p; 220/25V, 14p; 
470/25V, 22p; 1000/25V, 30p; 2200/25V, 50p 
Polyester. Miniature Siemens PCB 
ln, ,5n2, 303, 4n/, ben, ion, 19e,/p; ¿an, 3.30, 47n, 680, 8p; 
101)0.99; 1500, 11p; 220n, 13p; 330e, 20p; 470e, 260; 
680n, 29p; 1u, 33p; 2x2. 50p. 

Iantalum bead. 
01,022,0.33,(1.47, 109035V 12p; 2.2, 4.7, 10® 
25V, 20p; 15/16V 30p; 22/16V, 27p; 33/16V, 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 1000E. 69 each. 
Polystyrene. 5% tolerance. 
10p -1000p 6p. 1500-4700p 8p. 6800-0.01210p. 
Trimmers. Mullard 808 Series- 
2-1OpF 22p. 2-22pF 311p. 5.5-65pF 35p. 

* Same day despatch 

BOXES 

VERO 

* Verubloc 350p. 
Size 0.1 matrix 
25 is 1" 22p 
2.5 x 3.75" 75p 
2.5 x 5" , 850 
3.75 x 5" 95p 

VQ Board 160p 

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

Dimensions in inches. Aluminium. 

3 x 2 x 1 70p 
.3 4 x x 11 85p 

4%3x2 100p 

6x4x2 
6 x 4 x 3 

8 x 6 x 2 

Plastic with lid and screws. 
3 x 2 x lin. 55p 
4'h x 3 x 1'Gin. 880 
7 x 4 x tin, 160p 

1200 

-moo 

PCB MATERIALS 
Alf ac PCB transfer sheets - please 
state type (e.g. DIL pads etc.) 45p 
Dab etch resist pen 100p 
Fibre glass board 3.75" x 8" 75p 

Ferric Chloride 25001 bottle loop 

SOLDERING IRONS 

Antes CX 17W Soldering Iron 
2.3mm and 4.7mm bits to suit 
CX 17W element 
Antes X25 25W Soldering Iron 
3.3mm and 4.7mm bits to suit 
X25 25W element 
Solder pump desoldering tool 
Spare nozzle for above 
10 metres 22 swg solder 

420p 
55p 
190p 
440p 
55p 
190p 

100p 

Competitive prices e apuaran ee * Top quality components * In-depth stock 

ETI JUNE 1982 11 



N EWS: N EWS: N EWS: N EWS: N EWS: N EWS: N EWS 

Submicron 
Sculpture 

hese remarkably neat and tiny 
I patterns were produced using 
the pew Direct -Write Lithography 
System (VLS-1000) developed by 
Varian Associates of California. 
The system will produce high - 
density, submicron circuits at a 

throughput of 10-15 four inch 
wafer levels per hour. The first pic- 
ture is a resolution test pattern 
while the second is a gate array 
pattern - somewhat beautiful, is 

it not? 

New UD 
Maxell have brought out a new 
UD cassette with a con- 

siderably better performance than 
the previous one. High frequency 
saturation level, bias noise level 
and housing stability are said to be 
particularly good. Apparently it's 
due to the wonder ingredient, New 
PX Gamma Ferric Oxide, which has 
fewer voids and more uniform par- 
ticle size. The magnetic particle 
layer is also extremely uniform, 
causing modulation noise and DC 
noise to be minimised. The New 
UD cassettes will be on sale from 
early April. By the way, lads, just 
love the. new TV ad. 

ann{k xiuvunnuuiainaunfimiaaxuIntmimami 

Making 
Connections A new range of low cost mould- 

ed battery clips have been an- 
nounced by Dau. The moulded 
connector (a PP3 type is shown) of- 
fers long term reliability by over- 
coming corrosion problems. For 
further information contact Dau 
(UK) Ltd, 70-74 Barnham Road, 
Barnham, Bognor Regis, West 
Sussex P0220ES. 

Shorts 
Good news for kit builders - 

the new SpringISummer 82 
catalogue from Heathkit is out, 
with several additions to their 
already extensive range and a 

Spring Sale on many items. 
A word processing package is 

now available for the TRS-80 
Model I and II that offers a profes- 
sional range of facilities for a 

reasonable price. You'll need 48K, 
one disc drive, and £79.00 plus 
VAT and postage. "Newscript" is 

available from E.A. International, 
8 High St., Meldreth, Royston, 
Herts SG8 6JV. 

Hewlett-Pckard are getting a bit 
carried away with VLSI technology - they've just developed a chip 
set for mainframe -like perfor- 
mance which includes a 32 -bit pro- 
cessor running off an 18 MHz 
clock, a 16K x 8 RAM and a 16K x 40 
ROM chip. Jeez... 

Made in Wales.... the TC -2011 
20" colour TV from Panasonic. The 
set features auto -search tuning, 
channel memory, a teak cabinet 
and 3 W audio output, and is 

available now from authorised 
dealers. 

Celdis of Reading can now sup- 
ply the new Mostek MK4802 16K 
static RAM direct from stock. 
Organised as 2K x 8 for ease of use, 
the chip is compatible with all the 
other members of Mostek's 
Bytewyde memory family. 

The latest BAEC newsletter has 
reached us; amongst other things it 
contains a catalogue survey, pro- 
jects, book reviews and a nice 
write-up on the Breadboard exhibi- 
tion. Thank you, gentlemen - 
we're glad you enjoyed it too. 

Rapid Electronics are on the 
move - by the time you read this 
they'll be at Hill Farm Industrial 
Estate, Boxted, Colchester, Essex. 

This is just off the Al2 and Rapid 
say callers will be most welcome. 

Winner of the recent "Office of 
2000 AD" design competition was 
an attache case containing a data 
processorltransmitterlreceiver; if 
you press a button the case 
describes itself and how it works 
through a built-in loudspeaker. 
The day my briefcase starts talking 
to me is the day I give up the Beau- 
jolais.... 

Still and moving pictures from 
one shop; the Fotòvalue 
photographic franchise are to in- 
troduce Telefunken VHS video 
into their camera shops. Products 
for sale are a video recorder, four 
televisions, accessories (including 
a Teletext adaptor) and a colour 
camera. 

Good old Goonhilly (you 
remember, Telstar and all that) is 

to get a facelift. British Telecom 
are replacing the antenna ready 
for use with the Intelsat system 
from the . end of 1984. Cost is 

estimated at £3 million. 
Semiconductor Specialists are 

now stocking two of Raytheon's 
high-performance dual low -noise 
op -amps, the RC5532 and the 
RC5532A. Suitable for applica- 
tions in high quality audio equip- 
ment and instrumentation circuits, 
these chips are an all-round im- 
provement over standard items 
such as the 1458. 

Why send us a press release 
about Britain exporting Tigers to 
Africa, we wondered? Because 
Tigers are telephone management 
and accounting systems manufac- 
tured by Minster Automation, 
that's why. Nice to see some 
foreign cash flowing this way for a 

change. 
IMF Electronics have launched 

a couple of professional monitor 
loudspeakers and a studio 
monitor. They feature such 
esoteric delights as a "ferro -fluid 
damped tweeter" and are ap- 
parently rather good. 

KGB Micros Ltd are now selling 
an IEEE 488 interface bus for Super - 
brain for £200. With a name like 
that, how can you dare refuse to 
buy one? 

Build a better photodiode and 
the world will beat a path to your 
door. The BPW41D from Ferranti 
has a very high rejection of 
wavelengths below 700 nm and is 

ideal for infra -red remote control 
and data transmission systems. 

Mitsubishi - bless you - have 
recently succeeded in manufactur- 
ing an amorphous solar cell, with 
the world's highest energy conver- 
sion efficiency (8.5%). My dic- 
tionary says amorphous means 
'shapeless'; must be great fun try- 
ing to build them into equipment. 
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At last 
the message 
has come 
through, all you 
old solderers can 
throw away the 
soldering irons and the 
perforated circuit 
boards. NOW you can use 

PROTO -BOARDS from 
GSC. Despite daily break- 
throughs in components 
and packaging, designing 
and testing new circuit con- 
cepts is often a lot more manual 
work than creative work. No 

wonder if you are using old 
fashioned perforated boards and 

time-consuming soldering. With 
PROTO -BOARDS any 
component can be plugged in, 

tested, removed, and used again. 

Circuits can often be designed 

from component pinouts and 

the circuit diagram does not 
need to be drawn until after 
the circuit is working properly. 
PROTO -BOARD designing is very 

much like careful single -sided 

printed circuit design in terms of 
the effects of parasitics and in 

terms of operation at high 

frequency or low levels. Well 

planned grounds and judicious 
use of shielded cable can permit 
operation through VHF 
frequencies. So, you old 
solderers, stop soldering on! Send 

off for our FREE 40 page 

catalogue; we have a P ROTO - 

BOAR D to fit any size budget. 

GLOBAL SPECIALTIES CORPORATION 

-MM= 

PROTO BOARDS 
Models PB 203, PB 203A and PB 203AK utter .i large hie ding area 

and a built in regulated power supply housed iii. a rugged metal cabinet 

Models P86 to PB 105 offer various breadboarding areas turea mounted 

onto sturdy hack plates with nom slip, non scratch vinyl feet Red and 

black binding posts are included, the red being electrically insulated from 

the hack plate, the black being electrically connected for ground 

PB 203 

Includes SVOC, 1 amp power supply, available at binding posts. two 

binding posts 1V1, V21 remain uncormmitted. The perfect hoard for TTC 

and other 5 volt logic designs. 

PB 2030 
Every development engineer should have one of these, includes 5VDC 

1 amp power supply. Also includes separate 5.5 to 18 VDC and 

5.5 to 18 VDC power supplies, each capable of supplying 500 mA at 

15 VDC. Power supplies are factory preset to r 15 VDC but can be 

independently adjusted. 

PB 203AK 
Identical to PB 203A but in kit form 

PB 6 

A kit form breadboard with 4 binding posts. 630 contact points and 

includes non slip rubber feet 

PB 100 

Another kit form breadboard with 760 contact points. 

PB 101 

A robust laboratory breadboard acud ir, up to 10 IC'S, 940 contact 

points. 

P8 102 
A fully assembled breadboard with 1240 contact points 

PB 103 

With 2250 contact points this bourn is per feci In, prototyping and 

custom circuit apphcatd4, 

PB 104 

A total IC capacity of 32 with 3060 contact points nukes nns the 

ultimate electronics development engineers breadboard 

PB 105 

The newest Protoboard. 451)0 contact points. 48 IC cepaeltyl 

24 HOUR SERVICE FROM GSC 

Call 107991 21682 with your Access, American Express, Barclaycard 

number and your order will be put in the post immediately. 

MOOiL 
No 

Poor 
SOLIDE R LESS 
Tic POINTS 

IC 

CAPACITY 
ara alli 0117s)VAT ONIT 

PRICE 
INC P&P 

REOUI RED 

PBS 630 6 9.75 1236 

eolIo 
P13101 

160 
940 

10 
10 

12 50 
1090 

1552 
2231 

cerca 
PB103 

1240 
2250 

12 

24 
24.95 

39.00 
30.01 

4657 

P8104 3060 32 49.00 5807 

Pe105 eel 48 11.00 8395 
PR203 2250 24 61.00 72.95 

P8203K 
P92030K 

2250 
2250 

24 
24 

8900 
1100 

104 65 
83.95 

NAME 

ADDRESS 

I ENCLOSE CHEQUE -'P.O. FOR E 

DEBIT MV CREDIT CARD NO. 

EXPIRY DATE 

PLEASE SEND FREE CATALOGUE 
TICK 

GLOBAL SPECIALTIES CORPORATION Glottal Specialities COrpOration (UK) Ltd, 
Dept 90 
Unit 1 

Shire Hill Industrial Estate 

SAFFRON WALDEN 
Essex 

CB11 3A0 
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West Hyde 
Wonders 

Weve just received the latest 

West Hyde catalogue; 
curiously they're always out of 
step with the seasons (this one's 
dated Winter 81-82) but who cares, 
there are lots of goodies inside. 
With boxes and racks to suit any 
application you can think of, and 
then some, this is definitely the 
first place to look if you're after an 
enclosure. 

Solar Sums 
rovided you don't want to do provided 

calculations in the dark, 
Hanimex's new light -activated 
calculators dispense with the need 
for batteries. Even dim light is suffi- 
cient now that a new generation of 
very efficient light-sensitive cells 
have been developed, and 
Hanimex expect these calculators 
will become the leading solar 
calculators of the year. The SC852 
has a list price of £13.95 while the 
853 is £10.95. 

Who's Kidding 
Who? 

Now this is very silly. In fact we 
thought it was a joke, except 

that the press release is dated 
March 1st, not April 1st. Anyway, 
BL Systems and ITR have announc- 
ed the TARDIS - Time and Atten- 
dance Direct Input System - 
which is claimed to be much more 
efficient than traditional shop 
floor clocking -on methods. It says 
here that the key feature of TAR - 
DIS is the use of TIMELORD clocks - honest! - and that the 
computer -controlled system cuts 
the work involved in payrolllatten- 
dance calculations by up to 75%. 
Watch out, Doctor; the Time -and - 
motion Men are out to get you! 

Process 
Your Post 

ands up all those with ordinary ...lands 
machines in their 

postrooms? Bit of a drag, isn't it, 
peeling the sticky labels off the 
scale and fixing new ones every 
time the PO puts its rates up? This 
microprocessor -controlled scale 
can be easily updated by the 
customer to keep track of infla- 
tion, and it offers a lot more 

besides. The scale is "user- 
friendly", letting you know what 
you've done wrong, and can be 
helpful in other ways (weighs?) too. 
For example, it can tell you the 
cheapest way to send a packet 
overseas. For more details on the 
Intermail XK 10125 contact Paul 
Numan of C. Stevens and Son 
(Weighing Machines) Ltd, 2871289 
Goswell Road, London EC1V 7LD. 

GET READY, 
EVERYONE; 

PRINCESS DI'S 
LEAVING THE 
HOUSE NOW... 

14 

In Coherent 
lnnova 90 lasers, developed by 
Coherent (UK) Ltd and to be ex- 

hibited at Electro-opticslLaser In- 
ternational 82, are an entirely new 
concept in ion laser design. The 
"Cool Disc" bore technology gives 
higher guaranteed power capabili- 
ty with longer life expectancy, 
while other design features mean a 

hands-off, trouble -free laser for 
both research and industry. Maybe 
we can get our hands on one and 
have a real game of Space In- 
vaders... 

A Fine Pear 
Apparently the microcomputer in- 
dustry has some sort of pre- 

occupation with fruit. We already 
have the Apple and Tangerine 
systems and shortly we'll have the 
PEAR II. This PAL -colour microcom- 
puter is based on the ubiquitous 6502 
microprocessor and is intended for 
the more advanced user who wants 
to choose from various programm- 
ing languages. Typical options are 
BASIC, Pascal, FORTRAN or 
COBOL. The standard system has 
32K of RAM, on -board expandable 
to 96K using bank -select. Further ex- 

pansion to suit your requirements is. 
accomplished using plug-in cards. 
The PEAR II will be available around 
SeptemberlOctober of this year for 
£975 plus VAT, and further informa- 
tion can be obtained from Pearcom 
Ltd, 17 Nobel Square, Basildon, Essex 

SS13 1 LP. Anyone for pomegranite? 

Dai -Electric 
Hospitals at Wrexham and 

Swansea are to have reliable fire 
and alarm monitoring systems fitted 
by the Welsh Health Technical Ser- 
vices Organisation. The Statiscan 
System is based on a single three 
core cable and uses time -division 
multiplexing to transmit hundreds of 
signals from the monitoring points to 
the central consoles. (Of course, you 
all know about TDM because we 
featured it in Notebook in April.) 
The system is produced by Static 
Systems Group of Wolverhampton 
and will no doubt be of great use 
when the home rule nuts run out of 
English holiday cottages to burn. 
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ENFIELD ELECTRONICS 
For up to the minute 
prices please ring: - 
01.366 -1873. 
Please add 15% VAT 
-I- El -00 p & p per 
item ordered. 

A superb stereo headphone 
Specifications: 
I) sensitivity 110DB at 1,000Hz with Imw 
2) Frequency response: 20-19,000Hz 
3) UNIT impedance 8 ohms 
4) matching impedance 4-16 ohms 
5) Maximum input 0.5 watts per channel 
6)ilndividual slide volume control (stereo/ 
mono switch) 
7) 10 foot coiled cord with stereo phone plug 
8) Leathery -soft ear pads and head cushion 
price £5.95. 
Order No. LE -76V5 

Please allow it days for delivery. 

IDEX 
stereo headphone 

Sensitivity 98dB at 
'kHz with Imw. 
Frequency response 
20-25,000 Hz. Im- 
pedance 35 ohms. 
Maximum input 0.4 
watts. 7ft cord with 
3-5 stereo phone 
plug. 

Price 07.50 
Order No. MHD-3 

A 
Altai Multitester & Transistor Tester 

DC volts O-Iv-5v-2-5v-I0v-50v-250v-I000v ± 3 % 
AC volts 0 -10v -50v -250v -1000v d:3% 
DC current 0-50uA-2 5mA-25mA-0.25A f3% 
Resistance: 
Minimum 0.2-2-200-200k ohms 1 

Midscale 20 -200 -20k -200k ohms ) t3% 
Maximum 2k -20k -2m -20m ohms J 

As a transistor tester 
Leakage current 0-150uA at Xlk range 

1 

0-15mA at X10 range ) ± 5% 
0-150mA at XI range J 

Price E14.95 
Order No YN 360TR 

Regulated power supply 
with short circuit pro- 
tection. On/off Power 
LED. Protection by pri- 
mary fuse. 
Input: 240V AC. 50 Hz 
Output:- 12V nominal 
DC (13.8V DC) 
Rating:- 3 amps (S amp 
surge) 
Dims:- 155 x 115 x 
60mm 

Price E11 95 

Order No. PP 1203 GS 

NOISE FILTER SYSTEM 
A sophisticated combination of filters 
designed to eliminate interfering noises 
from all vehicular sources including 
ignition spark, alternator/generator, 
other accessories, metal to metal contact 
etc. 
Contents:- Generator noise filter, alter- 
nator noise filter, Dual line noise filter 
and ignition noise filter. 

Price E8 50 

Order No. NFS-1000 

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:- PP3 (9V), U12 (I -5V penlite), 
UI I (I 5V "C"), U2 (I 5V "D"), Power: - 
320 -240V AC, Dims:- 210 - 100 t 50mm. 
Super Special Offer at only E7 50. 

Order No. MW 398 

This 3j inch super horn (Flush 
Flange) piezo ceramic tweeter 
converts electrical energy into 
acoustic energy at an efficiency 
in excess of 50%, a level not 
possible with any other type of 
loudspeaker. Economy is added 
to high efficiency by the elimina- 
tion of crossover networks, 
because the unit rejects low 
frequency power. It has a high 
impedance of over 1,000 ohms at 
I kHz and 20 ohms at 40 kHz and 
it presents no added load to the 
amplifier. 
A Super Special Offer of E4-65 

Order No LO52 

Adaptors Cable Cont. 
Adhesives wrapping 
Aerials stripper 
Alarms Capacitors 
Aluminium boxes air spaced 
A.B.S. boxes trimmer 
Amplifiers suppression 
Audio leads lead through 
Audible warning ceramic 

devices electrolytic 
Batteries polyester 

chargers polystyrene 
connectors silver mica 
holders ' tantalum 

Bezels Cermot pre-sets 
Books Chokes 
Bones - Coilformers 
Bridge rectifiers Connectors Bulbs Coils holders Continuity testers Busbars 
Buzzers Convertors 

Cable Crimp tools 
clips Crocodile clips 
ties Crystals 
markers Denco products 
sleeving Demagnetisers 

Desolder braid 
Desolder pump 
Discs 
Diodes 

light emitting 
photo 
rectifier 
signal 
zener 
germanium 
infra -red 

Displays 
Drills 
Earpieces 
Earphones 
Enamelled copper 

wire 
Etch resist products 
Filters 
Ferric chloride 
Ferrite cores 
Ferrite rods 
Fixing feet 
Fuses 
Fuse holders 
Fluorescent displays 
Field strength 

motors 

Frequency counter 
Gas sensor 
Grommets 
Group panels 
Granso 
Headphones 
Heat sinks 
nspection glasses 
C.s 
C. sockets 

nira-red source 
nfra-red sensor 
ndicators 
nsulating tape 

Jack connectors 
Jewellers 

screwdrivers 
Keyboards 
Keynector 
Knobs 
Lamps 
Lamp holders 
Leads 
Liquid crystal 

displays 
LED 
LED arrays 

LED displays 
Mains adaptor 
Matrix board 
Memory I.C.s 
Meters 
Microphones 

inserts 
stands 

Microprocessors 
Morse key 
Multisters 
Neon bulbs 
Ni -Cad batteries 
Ni -Cad chargers 
Opto electronic 
Oscilloscopes 
Panels 
Pick-up coils 
Pliers 
Pre-sets 
Potentiometers 
P,C.B.s 
P.C.B. transfers 
Probes 
Plugs 
Pressure mats 

Pre -amps 
Photo electric relays 
Rectifiers 
Resistors 

carbon film 
metal film 
metal oxide 
wirewound 

Ring cores 
Regulators 
Relays 
Resistance chart 

Signal injector 
Service aids 

silver paint 
switch lubricant 
solder mop 
silicone grease 
anti -static spray 
freezit 
plastic seal 
Aero klone 
heat -sink 

compound 
Aero duster 

Spacers 
SWR meters 

Sockets 
Sleeving 
Solder 
Soldering irons 
Sirens 
Speakers 
Switches 

mercury tilt 
micro 
reed 
rocker 
rotary 
toggle 
water 
slide 
push-button 

Test leads 
Thermistors 
Thyristors 
Triacs 
Transformers 

mains 
audio 
I.F. 

Transistors 
Transistor tester 
Tag strips 

Tinned copper wire 
Transducers 
Torolds 
Terminals 
Tuning cells 
Tuning condenser 
Ultrasonic 

transmitter 
Ultrasonic receiver 
Vero products 

We are 
open from 
9am-6pm 
Monday 

to 
Saturday 

208 Baker Street, Enfield, Middlesex. 
01-366 1873. 
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Bl-PA K BARGAINS 
5'21 SCREWDRIVER SET 
6 precision screwdrivers in hinged plastic 
case Sizes - 0 8 14. 2 2 4 

29 and 38mm £135 

5131 NUT DRIVER SET 
5 precision nul drivers in hinged plastic case 

With turning rod 
£1 75 

Sizes - 3. 3 5 4 4 5 and brim 

5141 TOOL SET 
Precision instruments in hinged plastic case 

CrossporntlPhdhps'screwdrivers "- 

H b and H 1 Hex key wrenches 
15 2 and 25mm £1.75 

51st WRENCH SET 
5 precision wrenches in hinged plastic case 

Sizes - 4 4 5 5 5 5 and 6mm £ 1.75 

BUY ALL FOUR SETS 5121 !:'b1 and get 

HEX KEY SET FREE 
HEX KEY SET ON RING ' 

Sizes 1 5. 2 2 5. 3 

4 5. 5 5 and 6mm 

Made of hardened steel 

HX/1 £1.25 

MINI VICE 
This small cast iron quality made vice will 
clamp on to any bench Or table having a max 

thickness of 148' The 29h " laws open to max -7 

of 1+/a' ADprox size 80 x 120 x 66mni 
Bi- PaksMiniViceat 
a Mini Price only 

£2.50 
ORDER NO SX82 

BI-PAK SOLDER - 
DESOLDER KIT 
Kit comprises ORDER NO SX80 

t High Duality 40 watt General Purpose 

Lightweight Soldeeng Iron 240v mains Intl 
3/16" 14 7mml bit 

t Quality Desolderrng pump High Suction with 

automatic ejection Knurled, anticorrosive .è 

casing and tellon nozzle 

1 5 metres of De soldering braid on plastic §$ 

dispenser jJ 

'2 yds I1 83m) Resin Cored Solder on Card y 

1 Heal Shunt tool tweezer Type 

total Retail Value over £ 12.00 
OUR SPECIAL KIT PRICE £8.95 

BRAND NEW LCD 
DISPLAY MULTITESTER. 
RE 188m 

LCD 10 MEGOHM INPUT IMPEDANCE 

'3'h digit ' 1 b ranges plus hFE test facility for 

PNP and NPN transistors 'Auto zero. auto 

polarity 'Single-handed pushbutton 
operation 'Over range indication ' 

12 5mm 

1'Sr-inch) large LCD readout *Diode check 
' f usf circuit protection 'Test leads battery 
and instructions included 
Max indication 1999 or -1999 
Polarity indication Negative only 

Positive readings appear 

without + sign 
input impedance 10 Megohms 

Zero adjust Automatic 

Sampling time 250 milliseconds 
Temperature range - 5°C to 50°C 
Power Supply I e PP3 or equivalent 9ví 

battery 
20mW 

155x88e31mm 
Consumption 
Size 

RANGES 

DC Voltage 0-200m0 
0.2-20-200-í000V Ace 0.8% 
AC Voltage 0-200-1000V 
Acc 12 % DC Current 0 200uA 

0-2.20.200mA 0-10 A. Acc 1 2% 
Resistance 0-2.20-200K ohms 
0-2 Megohms Acc 1% 

BI PAK VERY LOWEST POSS PRICE 

£ 35.00 each 

TheThird and 
Fourth Hand... 

.,., you always need 

but have never got until now 
E-0. This helpful unit with Rod mounted 

horizontally on Heavy Rase. Crocotlle clips 
attached to rod ends Six ball & socket tOints 

give infinite variation and positions through 
360° also available attached to Rod a 2'4 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 

` IRRESISTABLE 
RESISTOR BARGAINS" 

ak Nor Qty' Description Price 
SX10 400 Mixed "Aft Type" Resistors LI 
5X11 400 Preformed %-% watt Carbon 

Resistors LI 
SW 200 it watt Carbon Resistors LI 
S113 200 w watt Carbon Resistors Ll 
SX14 150 N watt Resistors 22 ohm - 

2m2 Mixed LI 
SX15 100 1 and 2 watt Resistors 22 

ohm.2m2 Mixed El 
Paks 5X12.15 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 tuft range to 

cover your protects 

'Quantities approximate, count by weight. 

AUDIO PLUGS, SOCKETS 
AND ACCESSORIES 

25 pieces of Audio Plugs. Sockets and Connectors 

to include DIN I80°140', Inline 16 Pin, 

Speakers. Phono. lack. Stereo and Mono etc. etc Valued 

at well over 13 normal. Order No. SX25.Our Price El 50 

per pak Guaranteed to save you money. 

SX26 3 Prs. of 6 pin 240' DIN Plugs and Chassis 

Sockets 

SX27 I x Right Angle Stereo lack Plug 6 3m plus 

matching metal chassis mounting socket 

SIB 4 Phono plugs and 2 dual phono connectors 

229 1 x 2 5mm Plug to 3 5mm Socket adapta 

SX30 1 x 3 5m Plug to 2 5m Socket adaptor. 

SX31 1 x 3 5m Plug to Phono Socket adaptor. 

SOP 

30p 

3011 

20p 
20P 

20p 

MONO PRE -AMPLIFIERS 
11411t00 suitable for rhsco mixer. MM1006 suitable for 

guitar Keane miser. 

the MM100 and MM1000 mono preamplifiers are 

compatible wee the AL60ALl01AL120 and A1251 power 

amplifiers and Meir associated power supple:. 

MM110 Supply Waage 40-89 Upon. Tape Meg P.U. 

Microphone War output 500mv per MM1006 Supply 

voltage 4005: inputs-. 2 Diners Microphones Mn, output 

50Wn'z 

"CAPABLE 
CAPACITOR PAKS1e 

Pak No. Qty' Description Price 

SXIi 2511 Capacitors Mixed Types LI 
SXl7 200 Ceramic Capacitors Miniature 

Mixed El 
SXIO 100 Mixed Ceramics lot 56pf L1 

SOI9 100 MixedCeramres68pf 0.5mí LI 
SX20 100 Assorted Polyester/Polystyrene 

Capacitors Li 
SX21 00 Mixed C280 type capacitors 

metal foil LI 
5X22 100 Electrolytics, all sorts El 
SX23 50 Quality Electrolytics 

5O-1000ml LI 
SX24 20 Tantalum Beads, mixed LI 
'Quantities approarmate. count by weight. 

BI-PAK PCB ETCHANT 
AND DRILL KIT 
Complete PCB Kit comprises 
1 Expo Mini Drill 10.000RPM 12v DC mcl 3 

collets & I e tom twist bit 

1 Sheet PCB Transfers. 210mm x 150mm 

t Etch Resist Pen. 

1 'h lb pack FERRIC CHLORIDE crystals 
3 sheets copper clad board 

sheets Fibreglass copper clad board 
Full instructions for making your own PCE 

boards 
Retail Value over £1 5.00 
OUR BI-PAK SPECIAL. KIT PRICE £9.75 
ORDER NO SX8t 

atau 

1.44 

MW398 NI -CAD CHARGER 
Universal Ni -Cad battery charger Ail plastic 

case with litt up lid Charge 'Test switch LED 

indicators at each of the five charging points 

Charges - Power - 
PP3 r9Vi 220- 240V AC 

21211 5V Derider Dims - 
Ott l SV C r 210 x TOO x 50mm 
U2 it SV Di £8.95 

POWER SUPPLY OUR PRICE £3.25 
Power supply fits directly into 13 aerie socket 
Fused for safety Polarity reversing socket 
Voltage switch lead with multi plug 
Input 240V AC 50HZ Output -3 4 5 6 

7 t,. 98 12V DC Rahn - 300 ma MW80 

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,bnits. 

gromets, cable clips and ryes. knobs and P C. Board. Then add to that 100 Semiconductors 

to include transistors, diodes. SCR's oplo's, all of which are current everyday usable devices. 

In aH a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at well 

over 25.0t3 Our Fight Against Inflation Price - - we theBudgetJUST £6.50. - Down withh Depreessionion 

Bl-PA K Sena your orders to Dept Eil6 RI PAK PO BOX 6 WARE HERS 

SHOP Al 3 BALDOCK ST, WARE, REFITS 

TERMS CASH WITH ORDER, SAME DAY DESPATCH, ACCESS 

BARCLAYCARD ALSO ACCEPTED. TEL 1092013182. GIRD 380 1006 

ADD 15'.i VAT AND 75p PER ORDER POSTAGE AND PACKING 

BARGAINS 
SX91 20 e Large .2" RED LED E1 

SX42 20 small 125 Red LED's El 
SX43 10 Rectangular Green LED's 2 El 
SX44 30 Assorted Zener Diodes 

250mw-2 watt mixed voltages. 

all coded New LI 
0147 4 Black Instrument 

Knobs -winged with pointer 4' 
Standard screw. Fit site 29 a 

20mm. 500 

5049 20 Assorted Slider Knobs. 

Black/Chrome, etc. El 

9100 12 Neons and Filament tamps law 

voltage and mains - *i005 types 

and colours - some panel mounting LI 

SINGLE SIDED FIBREGLASS 
BOARD 

Order No. Pieces Size Sq.lns. Price 

FBl 4 9 x 2%" IVA £1,50 
FB2 3 11 x 3" 100 E1.50 

F03 4 13 x 3" 156 £2.00 

DOUBLE SIDED FIBREGLASS 
BOARD 

F84 2 14 x 4" 110 E2,00 

SILICON POWER TRANSISTORS 
-103 

NPN like 2N3055 - but not full spec 

100 watts 5011 min. 
10 for E1.50 - Very Good Value 

100s of uses - no duds 
Order No. SX90 

5 watt (RAM Audio Amp 
High Quality audio amplifier Module. Ideal Ioi use in 

record players, tape recorders, stereo amps and 
cassette players, etc. Full data and hack.rep diagrams 
with each module. 

Specification 
Power Output 5 watts RAS Load impedance 8.16 

ohms* F regency response 50Hr to 25 KHz-30 
Sensitivity 10 my tor full output Input Impedance 
50k ohms Sire 85 x 64 e 30mm Total Harmonic 

distortion less than5% 
BI.PAR'S give away price 

£2.25 
Tee weld not Wild awe 

la Mn mice. 

BI-PAK's COMPLETELY NEW CATALOGUE 
Completely redesigned. Full of the type of components you require. plus some 

very interesting ones you will soon be using and of couine. the largest range XI 

semiconductors for the Amateu, and Professional you could hope to find. 

There are no wasted pages of useless inlurmation so often included m 

Catalogues published nowadays. lust solid facts i.e. price. description and 
individual features of what we have available But remember. Bi.Paks policy 

has always been to sell qualify components al competitive prices and THAT 

WE STILL D0. 

BI.PAKS 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 06 PAK 

r To receive your copy send 75p plus 25p p&p 

the roui i -rail cars Amk w on ware 11K: NOW. and 

get you. order even taste, Goods namany saps Ind 

Clans Mail 

Remembe, you munt add OM al 15 to your vide. 

IoW Postage add 7511.» total uide' 

16 ETI JUNE 1982 



INTERNATIONAII 

TV BARGRAPH 
Surely your television can be put to better use than as an aid 

for insomnia? The video game manufacturers pointed the way 

and we've published a couple of designs ourselves - but how 

about using the television as a research tool? Next month 

we do just that with our TV Bargraph project; a device that 

' displays analogue voltages as a histogram (columns) on any 

domestic 625 -line set. The horizontal axis may be at the 

bottom of the screen (for positive -only inputs) or half -way up 

for AC signal displays, and the number of channels is user - 

selectable. The basic unit has eight, while additional channel 

cards will give 16, 32 (how about 1/3 octave spectrum analysis 

over the audio band?), 64 and even 128 channels on a good 

TV. We could have used a video controller chip for this 

project, but you wouldn't have learnt much from it; the circuit 

uses standard logic ICs so you can see how the TV sync 

signals are generated. Don't wait for ITV2; get a new 

channel on your telly with the July ETI. 

MOSFET BRIDGING MODULE 
Now you'd think most ordinary people would be more than 

happy with the power output of the MOSFET amplifier 
published this month. But we know better. Time and again 

it's been proved that ETI readers like to provoke their neigh- 

bours, weaken their foundations and generally make their 

presence felt with LOUD music; and who are we to argue? 

To forestall the inevitable requests for more power, next 

month we show you how a cheap, simple add-on circuit will 

enable you to bridge two ETI -5000 modules, giving a 300 W 

output and shattered windows in the living room. 

LOOK OUT 
FOR THE JULY ISSUE 

ON SALE NNE 5th 
Articles described here are in an advanced state of preparation. 

However, circumstances may dictate changes to the final contents. 

VIDEO SYSTEMS 
Next month we fearlessly take the lid off video recording - 
literally. Taking time off from hi-fi, Stan Curtis has been 

unbolting all kinds of video recorders and finding out ex- 

actly what's inside and what it does. You never knew there 

was so much in it. Don't miss the July issue for the story 

even the video magazines couldn't bring you. 

AUDIOPHILE 
We've been waiting to get our hands on one of these for a long 

time. Look at the sleek lines, the compact build, the elegant 

black enclosure, the hint of mysteries within to enthrall you 

long into the night. (And if you haven't figured out that next 
month's article features the power amp rather than the ad- 

mittedly lovely lady, then one of us has the wrong magazine). 

The long months of flattery, threats, bribery and begging have 

finally resulted in a Magnetic Field Power Amplifier - the 

Carver Cube - being delivered into the hot, eager hands of 
your editor (now stop that!). As Stan Curtis pointed out a 

year ago, this extraordinary amp is only 7" on a side and can 

punch out an incredible 200 W per channel. In that article 

the technical merits of the design were examined; now Ron 

Harris can reveal all concerning the sound quality. It's in 

Audiophile next month - be there! 

wwm Ree timar 

Ct AV.R 
u -aro, 
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The MICRO 
PROFESSOR 
solves the' 
of micro -processors. 

Micro -Professor is a low-cost Z80A based 
microcomputer which provides you with an 
interesting and inexpensive way to understand 
the world of microprocessors. 
Micro -Professor is a microprocessor learning 
tool for students, hobbyists and engineers. It is 

also an ideal educational tool for teaching in 

schools and universities. 
The main object of Micro -Professor is for the 
user to understand the software and hardware of 
a microcomputer easily and conveniently. 
Besides the complete hardware/software 
system you have the users experimental 
manual. It includes self -learning text 
with 20 experiments which range 
from simple, software 

programming to designing a complex electronic 
game. Completed programes can be stored and 
re -read via the cassette interface. 2K bytes of 
monitor source program with documentation is 

also provided in the manual. 
Micro -Professor provides a wide range of other 
applications: Low cost prototyping tool Low 

cost development tool Process controller 
Electronic music box Timer Noise generator 
Home appliance control Burglar alarm 
System control simulation 

Tester 
... and much more! 

TECHNICAL SPECIFICATION 

CPU Z80A CPU high performance microprocessor with 158 instructions. 

SOFTWARE COMPATIBILITY Capable of executing Z80/8080/8085 machine language program. 

RAM 2K bytes expandable to 4K bytes. 

ROM 2K bytes of sophisticated monitor expandable to 8K bytes. 

INPUT/OUTPUT 24 system I/O lines. 

DISPLAY 6 digit 0.5" red LED display. 

AUDIO CASSETTE INTERFACE 165 bit per second average rate for data transfer between memory and 

cassette tape. 

EXTENSION CONNECTORS Provides all buses of CPU, channel signals of CTC and I /O port bus of PIO 

for user's expansion. 
COUNTER TIMER CIRCUITS Socket is provided. Z80-CTC IC extra. 

PARALLEL I/O CIRCUITS Socket is provided. Z80 -P10 IC extra. 

SPEAKER AND SPEAKER DRIVER CIRCUITS A 2.25" - diameter speaker is provided for user's 

applications. 
USER'S AND EXPERIMENT MANUAL Complete self -learning text with experiments and 

applications. 
OPTIONS (Paces on application) Z80-CTC. EPROM programmer board. Prototyping Board. 

Z80 -pio. Speech synthesiser board. Audio Cassette. 2K Ram. 

KEYBOARD 36 keys including 19 function keys, 16 hex -digit keys and I user defined key. 

New oducts 
A.- Adpntbeslset 

5p board mmer 

a 
dra 

EP"'M b 

Use the unique 
Micro -Computer to truly 
understand the inside 
workings of microprocessors, 
or simply use as a Z80A 
evaluation system. 

£69.95 
Flight Electronics Ltd. * Mail Order only 

MICRO -PROFESSOR is a trade mark of Multitech Industrial Corporation. 280 is a trade mark of Zilog Inc. 

+p&p 

A 9V, 0.5A adaptor and 350 page manual is provided. 
Formal orders requiring 

Acc & 30 days credit. 
Please ask for price list. 
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PROJECT 

NEGATIVE ION 
GENERATOR 
For readers who just have to find out for 
themselves what this subject is 
all about, this negative ion generator 
should provide a good basis for 
experiment. Design by 
Jonathan Scott. 
Development by Graeme 
Teesdale. 

The rise in popularity of negative 
ion generators, the claims made 
for them, and the attention they 

have received in newspapers and 
magazines recently has undoubtedly 
intrigued many readers with a technical 
background or interest. As the 
electronics associated with a negative 
ion generator is relatively simple, 
generally employing readily available 
components, this article describes how 
to build a unit that can be used as the 
basis for experiment. 

Design Of The Emitter Head 
The object of the emitter head is 

to take in the HT, in our case about 3 

kV, and produce a stream of negative 
ions flowing forwards into the room in 
which the generator is placed. The ions 
are produced by a very intense field 
gradient, which is induced by the high 
voltage and the geometry of the head 
assembly. This ion flow is a corona 
wind. 

It is a basic principle of 
electrostatic physics that the field 
gradient is stronger in the immediate 
vicinity of a point projection, the 
gradient being greater when the point is 

sharper so most ion generators employ 
some combination of sharp projections 
and high voltage. 

Pointing The Way 
If the points are spaced well away 

from other parts of the unit the ions 
will naturally repel themselves away 
from the region of emission. However, 
if the point or points are partially 
enclosed in the case of the device there 
may need to be either a chimney - 

shaped assembly around the emitters 
or some sort of accelerator electrodes 
to help eject the ions from the emitter 
head. We didn't require an accelerator 
as the points protrude beyond the slot 
in the case. 

Wherever there is ion production 
there will be ozone production. Ozone 
is corrosive as well as a strong 
antibacterial agent, and is poisonous in 
sufficient concentration. In order to 
keep it to a minimum, as low a voltage 
as possible should be used. Our project 
has been designed to give the lowest 
voltage compatible with adequate ion 
production. The design should be such 
as not to allow any arcing or serious 
breakdown; this is really only likely if 
you try using gn "accelerator", as there 
will be no metal in close proximity to 
the emitter otherwise. 

The best metal for the points 
which is easily obtainable is steel, 
preferably stainless. This is hard enough 
to hold an edge and will resist the 
effects of cathode stripping. The latter 
is undesirable both because the fine 
point will be eroded away, and also 
because the heavy metal ions which 
are ejected are undesirable agents in 

the air we breathe (stick to getting your 
minerals from cornflakes). 

There is no shock hazard as the 
unit is not mains powered and there is 

a very large series resistance between 
the points and the multiplier output. At 

most, there results something between 
a nip and a tickle if you touch the 
emitter points. 

Construction 
First stage of construction is to 

assemble the components on the PCBs; 
commence with the inverter board. 
Insert the resistors, capacitors, IC and 
transistors before asembling the 
transformer to it. As usual, take care 
with the orientation of the diode, IC1 

and the transistors. Next, wind the 
transformer - details are given in the 
box. The transformer employs a 
potcore and this can be held on to the 
PCB with a nylon bolt - do not use a 
metal bolt. Cut the transformer coil 
wires to length, scrape off the 
insulation and solder them in place. 
The TIP31C transistors, Q1 and Q2, do 
not actually require any heatsink, 
though they do get warm in operation. 

The high voltage board may be 
assembled next. Take care with the 
orientation of the diodes. Stand the 
capacitors erect on the board so that 
they do not touch each other or you 
may have arcover problems between 
these components. 

Mount the appropriate 
components on the 'blinker' board 
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DC -AC INVERTER 
INSULATED 
COAXIAL DC 
JACK SOCKET 

12 -15V 

D 

Cl 
10u 

R1 

100k 

PR1 
47k 2 

8 14 

C2 

12205 

6 

IC1 

-I2 C3 

Tl" 

R3 
1k0 

T1 

PRI 

X 

R5 
1k0 

02 

Fig. 1 Circuit diagram for all three sections of the negative ion generator. Current 

consumption of the unit is a little too high for use with ordinary batteries; we 

recommend you run it from a battery eliminator pack or a 12 V car battery. 

PARTS LIST 

Resistors (all 1/4W, 5%) 
R1 100k 
R2 
R3,5 
R4 
R6,7 

220R 
1ko 
10k 
4M7 

Potentiometer 
PR1 47k miniature vertical preset 

Capacitors 
Cl 
C2 
C3 
C4-9 
C10 

10u 16 V tantalum 
220p ceramic 
10n polycarbonate 
10n 1 kV ceramic 
3n3 or 4n7 polystyrene or 
ceramic 

Semiconductors 
IC1 555 
Q1,2 TIP31C 
Q3 BC107 or BC547 
D1,8 1N4001 
D2-7 1 N4007 or similar (1 kV PIV) 

Miscellaneous 
LP1 wire -ended neon bulb (no 

series resistor) 
PCBs (see Buylines); potcore and former 
(FX2242 - see Buylines); coaxial DC jack 
socket; case (180 x 110 x 55 mm, Vero ref. 
75-2861D); five needles. 

next, as you'll need this for a testing 
aid. It is important to watch the diode 
polarity here. The cathode of the diode 
goes to the pad marked with the 
'ground' symbol. Note that the 
components are mounted on the 
copper side. 

The emitter points are steel 
needles soldered directly to the PCB. 

The easiest method is to tape the 
needles, parallel and the correct 
distance apart, so they overhang the 
end of a wooden block etc. Support 
the board underneath, and touching, 
the overhanging needles and solder 
them in place before removing the 
tape. Since ions will be ejected from 
any sharp point we recommend you 

20 

R6 
4M7 

-3kV TO 
ELECTRODE 

C5 
10n 

02 D3 

VOLTAGE -MULTIPLIER RECTIFIER 

C7 
10n 

C4 C6 I C8 

10n 10n 10n L__.. TO 
ACCELERATOR, 

VIA R7 (4M7) 
(IF USED) 

C9 
tOn 

06 07 

LP1 

NOTE 
ClI IS 555 

01,2 ARE TIP 31C 
03 IS BC107 

08 D1,8 ARE 1N4001 
D2-7 ARE 1N4007 

The inverter and high voltage boards mounted side by side in the case, with the emitter 
needles protruding through the slot i n the side of the case. 

cut all the component leads on the 
high voltage board and then resolder 
them, using enough extra solder to give 
rounded solder blobs. (Make sure the 
same is true of the needle connections). 
This will prevent unwanted ion leakage. 

The DC input socket we mounted 
on one side of the box. Exactly how 
the DC coaxial jack socket is wired will 
depend on how your plug pack output 
plug is wired. Some have the outer 
connector connected to positive, while 
others have it connected to the 
negative. 

Getting It Going 
You will need a multimeter and a 

supply of between 9 V DC and 14 V 

DC. Switch the meter to the current 
range to read 300 mA full scale or 
more, and connect it in series with the 
DC supply input. Switch the supply on 
and, assuming all is well, adjust PR1 on 
the inverter board for minimum 
current. This could be between about 
220-280 mA. 

Run the unit for a few minutes, 
then switch off, discharge the rectifier 
capacitors and feel Q1 and Q2. One 
should not be markedly hotter than the 
other, otherwise you have adjusted PR1 

incorrectly or you have a fault - most 
likely a transistor inserted incorrectly or 
a dry joint between the output of IC1 

(pin 3) and the bases of Q1, Q2, or Q3. 
Having confirmed everything 
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PROJECT : Ion Generator 

+12V 

TO ACCELERATOR 
(IF USED) 

Fig. 2 Component overlay and wiring for the ion generator. The two -board design will allow for 

different physical layouts and connection pads are provided for experimentation with 
accelerators and off -board emitters. 

works as it should, and having adjusted 
PR1, assemble it all into the case and 
you can check its operation with the 
blinker. 

Turn the ioniser on and grasp the 
blinker so that your thumb is in good 
contact with the pad marked by the 
'ground' symbol. Hold the blinker such 
that the 'antenna' pad is about 10 mm 

in front of the emitter. You should be 
able to count around one blink per 
second if all is well and this is a good 
'benchmark' for successful operation 
when you experiment with different 
head designs and geometries. 

Notes On Experimentation 
This project shows but one way to 

HOW IT WORKS 
The DC -to -AC inverter consists of a 555 
astable multivibrator, the output of which 
is used to drive two transistors operated in 
push-pull. The collectors of Q1 and Q2 
switch current through each side of the 
transformer (T1) primary in turn. Diode D1 
prevents any damage from a supply con- . 

nected with reverse polarity. Capacitor Cl 
is a bypass. IC1 oscillates at around 25 kHz, 
determined by R1 and C2. The exact fre- 
quency is unimportant. The mark -to -space 
ratio of the output of IC1 (at pin 3) may be 
adjusted by PR1, which is connected in 
series with pin 7 of IC1. 

The output of IC1 drives the base of 
Q1 directly, via R3 and R2. Q1 turns on 
when the output of IC1 goes high. Resistor 
R3 is there principally to limit the base cur- 
rent supplied to Q1, while R2 serves to 
discharge the base emitter junction 
capacitance so that Q1 turns off quickly 
when the output of 1C3 goes low. 

When pin 3 of IC1 goes high, Q3 also 
turns on, preventing Q2 from turning on. 
When pin 3 of IC1 goes low, Q1 and Q3 turn 
off and Q2 will turn on as base bias will be 
supplied via R5. Thus current is alternative- 
ly switched through each side of the 
primary Ti. The secondary provides a 

voltage step-up of 25:1. If the supply 
voltage is 12 V DC, then the peak -to -peak 
output from the secondary of T1 will be 
600 V. 

The voltage -multiplier rectifier 
employs the well-known Cockcroft -Walton 
circuit, where the output of successive half - 
wave rectifiers is connected in series with 
the previous one. This circuit provides a 

multiplication of six times. Thus, with a 12 V 
DC supply, the output will be about 
- 3.6 kV. With a 10 V DC supply (as can be 
obtained from a 9 V DC battery eliminator), 
about -3 kV is obtained. An output for an 
'accelerator' is provided. 

The high voltage output to the emitter 
head is taken via a 4M7 resistor to ensure 
that only low short-circuit current occurs if 
the emitter head is accidentally contacted 
or excessively humid air causes 'flashover' 
from the emitter. 

The blinker is simply a crude relaxa- 
tion oscillator. When a charge builds upon 
the 'antenna' pad, it will charge C10. When 
the voltage on C10 reaches the breakdown 
voltage of LP1 (about 70 V), the neon will 
conduct. This will discharge the capacitor, 
the voltage across it falling until it reaches 
the extinguishing voltage of the neon 
(about 30-40 V), which will then cease con- 
duction. While the neon conducts, it will 
emit light, but as it discharges C10 fairly 
rapidly, all you will see is a brief flash from 
the neon. Diode D8 ensures only negative 
charges operate the blinker. 

When the neon ceases conduction, the 
charge on C10 will build up again and the 
whole process will be repeated. 

construct a negative ion generator and 
the electronics can readily serve as the 
basis for experimenting with different 
designs. Higher voltages are 
unnecessary - and are not usual in 

commercial designs - and can lead to 
problems with ozone generation, 
breakdown, etc. A connection is 

available on the high voltage board for e 
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PROJECT : Ion Generator. 

supplying an 'accelerator' on an 
emitter head. It should be connected 
via a 4M7, 1/4 W resistor. The 
accelerator voltage could be tapped 
off lower down the rectifier chain if 
desired - we suggest at the junction 
of C6 and C8. 

The exact value of capacitors C4 
to C9 on the high voltage board is not 
important and may be any value 
between about 1 nF and 22nF or so, but 
should not be lower than 1 nF. The 
voltage rating of these capacitors 
should not be less than 1000 V. 

The DC supply should not be 
greater than 15 V or more turns be 
wound on the secondary of T1, else 
you may experience insulation 
breakdown within the transformer. 

BUY LINES 
None of the electronic components for this 
project should cause any supply problems. 
The FX2242 is stocked by C.T. Electronics 
(Acton) Ltd. of 2671270 Acton Lane, London 
W4 5DG. Suitable steel needles can be ob- 
tained from your family sewing drawer! 
Failing that, any sewing accessories sup- 
plier can help you. The boards can be ob- 
tained from our PCB Service at the prices 
given on page 82. 

The assembled blinker, which we tinned with 
solder to avoid sweaty finger marks and 
oxidation. The cathode of D8 is at the 
bottom. 

TRANSFORMER 
WINDING DETAILS 

Potcore: FX2242 
Secondary: 125 turns of 0.2 mm diameter 
enamelled copper wire. 
Primary: 10 turns, centre -tapped, of 1.0 mm 
diameter enamelled copper wire. 

The secondary is wound on the pot - 
core bobbin first. Wind it in five or six neat 
layers. Slip thin plastic sleeving over the 
start and finish leads so that the sleeving is 
held well inside the bobbin. As you finish 
winding each layer, insulate it with 1 mm 
mylar sticky tape (if you can obtain it) or 
electrical insulation tape (a bit heavy, but it 
will do the job). Wind the next layer on the 
insulation of the previous layer, and so on 
until you finish winding. Wind several 
layers of insulation over the completed 
secondary. Leave the start and finish wires 
protruding from the different sides of the 
bobbin so that they exit via different slots of 
the assembled potcore. 

Wind the primary over the secondary; 
it can be wound bifilar (two wires together, 
five turns, connect finish of one to start of 
other to provide centre tap) or in one win- 
ding - but don't forget the centre tap. 
Wind the primary so that its wires exit the 
potcore opposite the secondary wires. 

In operation, if you have breakdown 
problems (arcing sounds inside the potcore) 
it means you have not wound or insulated 
your secondary carefully enough and you'll 
have to rewind the transformer. 

ETI 
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lJ 79 RACK MOUNTING CASE 
* Top bottom and ,.er cover removable 
heave gauge 3mm aluminium * 
cha.en mounting platen pre drilled 
afuminwm nnia" enhanced with heavily 

front Panel 480 x 150 mm 

Rear Case 

425x25011140mm 

£ 19-50 TOPb.. 
QUALITY ' 

Thes . T prnfessmnee race( mounting 
provides securely for your aparnent 
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O 

' PO W E R S I N K Rectifier' Bridge mo boy 
wó.005 - 16.5p a - 150(d) o 90(h) o 50lw)mm _ lmpac styrene 

b - 196(d) o 113(h) x 60(w)mm Z- BOX 
natural aluminium led 

C - 130)d) x 68(h) o 41(w)mm 

d - 83)d) o 540h) o 28)w)mm ' 

A ^ 1.55 ' B- £2.05 1111011111111,!//7N 
C- i , ̂  
D - S0$0 o 

sst a 1-3 - - - --- 
__ 

SLIDE SWITCHES 
` 

a, i 1P2T 0.10 
2P2T 0.12 
2P3T 0.19 

4P4T PCB 0.45 
6P3T ALI KNOB 0.45 
1P2T Mom 0.20 

4P2T PBj 0.28 R--OCKER óamp 
drtied,p.wept,wppnw.rt,an 

of most ,Ypes including TO 3 TO ì2ó. TO- 

120. 10-69 site 75(11 ì021w1 x 2sldlmm Thermal 

reestanee moun,rng surface rat ame,en. -1C/wart 
12 Oft/sec au velocrtyl Mounnng sndace temperature 

nee above ambeent 60c e 30w heat dssepannn 

4P3T0.35 
L 21P2T 0.12Ck1 

1P4T 0.26 
6P3T .t 0.42. 

LbUAC 
ON/OFF 0.24 
ON/ON 0.26 

EXPORTS &TRADE 
ENQUIRIES ARE 
WELCOME 

3amp TOGGLE mini 

250VAC ON/NONE/ON 0.85 FREE 
NEW CATALOGUE 

A D VAT at s rate %' 
Order value under L5.00 

1 
Add 50p. Pond Pkg TEL OTLX-G TELEX_ 250VAC ON/OFF/ON 0.88 

: .. 
_----. Ilr SPECIAL OFFER DIODES SEIKO 30wSoldering Iron £2 95 
4 III 

''yl(I 
4P 2T 

Relay+ Base £2.95 
Two for î5O0 

Contact details: 
(COIL) l> 
12 VDC 

185 OHM Same at 28 VDC/115 VAC p 

1N4ì48 -2p 
1N4001 -3p 
1N4002 -31áp 

RELAY -A -QUIP PRODUCTS 
Moat Lodge,StockChase, 

1N4003 -416p 
1N4004 -5p 

Maldon,Essex.U.K.CM9 7AA. 
Tel 0621-57242 & 58686 (24 hour) 
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MICROCOMPUTER COMPONENTS 
LOWEST PRICES - FASTEST DELIVERY 

Devia PAa 

MEMORIES 
21141-200ns 084 
21141-300ns 084 
(GTE -special for 

ACORN) 1.55 
2708 450ns 3.00 
2716 450ns 1.75 

(Single + 511 

2532 450ns 420 
2732 450ns 4.00 
4116 150ns 054 
4116 200ns 0.70 
4118 150ns 8.00 
4118 200ns 3.00 
5516 200ns 9.75 
6116LP150ns 10.83 
6116LP200ns 10.00 
6116P 150ns 525 
6116P 200ns 4.95 

CRT CONTROLLERS 
EF6845P 9.50 
EF9364P 5.94 
EF9365P 62.90 

BUFFERS 
811595 0.90 
811596 0.90 
811597 0.90 
811598 0.90 
8T26A 1.20 
8T28A 120 
8195 1.35 
8T97A 1.35 
8198 1.45 

DATA CONVERTERS 
ZN425E-8 3.45 
ZN426E-8 3.00 
ZN427E-8 5.99 
ZN428E-8 4.75 
264298 2.10 
264310.1 10 28.09 
Z643304110 2.59 
ZN440 56.83 
29432E 10 13.00 
ZN447 9.14 
ZN448 8.85 
ZN449 320 

FLOPPY DISC 

CONTROLLERS 
FD1771 17.12 
101791 32.81 
F01793 32.61 
F01795 35.33 
W01391 45.50 
4401393 45.50 
WD1395 45.50 
WD1397 45.50 
W02141.01 5.45 
4401691 10.87 

MISCELLANEOUS 
SUPPORT CHIPS 
AY -3-1015 2.99 
AY -3-1271 7.95 
AY -3-8910 5.99 
AY -5 1013 2.99 
AY -5-3600 7.95 
AS -5 2376 5.99 
018304 4.50 
MC1488 0.55 
MC1489 0.55 
MC3446 2.95 
MC3448A 4.25 
MC3480 7.95 
MC3487 2.95 
MC14411 8.94 
MC14412 7.99 
R0-3-25131 8.99 
R0-3-25130 5.99 
ULN2803AI L2031 0.84 

OVM CHIPS 
261450e 7.81 
2N4501 00M KIT 25.00 

UNLARS 
iM301AN 
LM308N 
LM311 N 

LM319N 
LM3241. 
LM348N 
LM555CN 
1M556CN 
LM725CN 
1M741CN 
LM747CN 
LM748CN 

0.25 
0.89 
0.69 
2.14 
0.30 
0.59 
0.18 
0.45 
3.20 
0.14 
0.64 
0.34 

REGULATORS 
7805 0.39 
7812 0.39 
7815 0.39 
78105 029 
78112 029 
78L15 0.29 
7905 0.55 
791? 0.55 

Deeia Price 

7915 0.55 
79L05 0.59 
79L12 0.59 
79115 0.59 
LM309K 099 
LM317K 320 
LM323K 4.95 
LM338K 4.75 

280 FAMILY 
Z80 CPU 3.49 
Z80Á CPU 3.99 
Z80 COO 2.99 
280A OTC 3.10 
Z80 DART 5.45 
280A DART 5.70 
Z80 DMA 9.95 
Z800 DMA 11.95 
Z80 PIO 2.85 
Z80A PIO 3.15 
Z80 010-0 10.99 
280A 510-0 11.99 
280 010-1 10.99 
Z800 510-1 11.99 
Z80 010-2 10.99 
Z00Á S10-1 11.99 
MK 3886 11.00 
MR 3886-4 14.47 

6800 FAMILY 
6800 2.99 
6802 3.99 
68030 11.80 
6809 9.99 
6810 1.12 
6821 1.25 
6840 420 
6850 1.50 

Dalla Pria 

4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4031 
4033 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4002 
4053 
4054 

0.35 
0.12 
0.15 
029 
0.58 
0.58 
025 
0.45 
0.58 
029 
0.58 
0.80 
082 
0.17 
0.35 
0.16 
0.99 
0.30 
0.55 
1.85 
1.60 
1.55 
0.72 
0.54 
0.89 
0.54 
0.59 
0.84 
1.85 
0.88 
0.88 
0.54 
0.26 
0.26 
0.59 
0.68 
0.59 
120 

Device Pria 

4555 
4556 
4585 

0.30 
0.44 
0.02 

74LS SERIES 
741500 0.10 
741501 0.11 
741502 0.12 
741.503 0.12 
741504 0.12 
74LSO5 0.13 
741508 0.12 
741509 0.12 
74LS10 0.12 
741_511 0.12 
741_512 0.12 
74LS13 022 
741514 0.37 
74LS15 0.12 
741520 0.12 
741521 0.12 
74LS22 0.12 
741526 0.15 
744527 0.12 
74LS28 0.15 
741030 0.12 
741532 0.12 
741533 0.16 
744037 0.15 
741538 0.15 
74LS40 0.12 
741_042 0.33 
74L547 0.39 
740548 0.59 
744049 0.59 
74LS51 0.14 
744554 0.15 
74LS55 0.15 

BBC MICRO 
UPGRADE KITS 

Part No Deecrlptlon Price Each 

BBC 1 16k Memory Upgrade Kit 32.00 

BBC 2 Printer/User I/O Kit 9.50 
BBC 3 Floppy Disc Controller Kit 42.50 

BBC 4 Analogue Input Kit 9.50 
BBC 5 Serial Interface and 11.45 

RGB Connector Kit 

BBC 6 Expansion Bus and 6.95 
'Tube Kit 

Special price for all kits purchased 99.95 
together 

(Converts Model A to Mode B) 

6862 6.91 
6871011 18.70 
``ü10 1.07 
.5r',7 0.80 

5488 9.11 
4.18 

1`,.1 13.99 
4.70 

19.11 
2.29 
2.00 

' .1;a l 4.70 
, .85c 2.15 
rP 1,1114 110.00 

6500 FAMILY 
3.45 
2.99 

,?4 4.75 
6.65 

8080 FAMILY 
8085A 520 
821? 1.70 
8216 060 
8224 1.80 
15'1'8 3.95 

,1 3.19 
795 

8?','. 3.90 

CMOS 4000 B 

SERIES 
4000 0.11 
4001 0.11 
4052 0.13 
4006 0.80 
400/ 0.15 
4008 - 0.55 
4111119 028 

4055 
4(160 
4063 
4066 
4ï69 
069 

4,1m 
4071 
4172 
4573 
4c/5 
411/6 
4f1/7 
4078 
4081 
4082 
4085 
4084 

411911 

4502 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4818 
4`.19 
1520 
4521 
4522 
4,26 
4527 
4528 
4532 
4541 
4543 
4553 

1.20 
0.79 
0.95 
0.34 
0.17 
0.17 
017 
0.17 
0.17 
0.19 
0.17 
0.62 
0.22 
0.24 
0.14 
0.19 
0.83 
0.69 
039 
0.69 
0.39 
190 
0.80 
0.49 
0.80 
1.49 
1.49 
0.69 
0.40 
028 
0.89 
1.49 
120 
0.70 
0.89 
0.70 
0.85 
0.99 
0.09 
2.90 

74L Sr, 0.19 
741.574 0.18 
741078 024 
741.1776 0.20 
741578 0.19 
741.933 044 
7411187, 0.60 
/41ti819 0.15 
74159C 0.28 
/41541 0.74 
74155 0.33 
74öa. 0.33 
741.` 042 
74U ' 021 
741-1.1' 021 

023 
14 0.30 

74151.. 0.39 
/4u 0.39 
741-- 1 120 
741F:'.' 024 
74111.0 025 

0.44 
/41 -' '1 028 
741 033 

0.35 
0.74 
0.90 
039 
028 
038 
0.38 
029 
0.31 
0.39 
0.37 
0.39 
038 
0.45 
0.75 

74151`.5 
741515) 
74L5158 
7410160 
.415161 
741514,2 
7415163 
74LS164 
7415165 

Device Price 

7415166 064 
74L5173 0.8S 
7415174 0.45 
74L5175 0.45 
7415181 128 
7415190 0.40 
74L5191 0.49 
7415192 0.49 
7415193 0.45 
7415194 0.39 
7415195 0.39 
7415196 0.57 
7415197 059 
741.5221 054 
7415240 089 
7415241 069 
7415242 0.78 
74LS243 0.79 
7415244 0.60 
7415245 0.88 
7415247 0.00 
7415248 0.60 
74LS249 063 
7415251 0.40 
74LS253 0.39 
7415257 0.43 
74LS258 0.39 
7415259 0.78 
74 LS261 1.95 
7415266 022 
741.5273 0.70 
7415279 0.39 
74LS283 0.44 
7415290 0.54 
7415293 0.45 
74LS365 0.34 
7415366 0.36 
7415367 0.34 
7410368 0.35 
74LS373 0.70 
741S374 . 0.70 
741.5375 0.47 
741_0377 0.70 
741_5378 0.80 
74íS379 0.64 
741.0386 028 
7440390 0.54 
7410393 0.59 

OIL SOCKETS 
LOW PROFILE TIN 

6 pin 007 
pin 069 

6 pr' 0.09 
18 pie 0.13 

2C pin 0.14 
0.17 

24 pr' 0.19 
8 pm. 025 

ac pin 029 

LOW PROFILE - 

GOLD 
8 pli' 022 

14 pin 029 
16 pin 0.31 
18 pm 033 
20 pin 0.35 
22 pin 0.40 
24 pin 0.42 
28 pm 0.54 
4C pie 081 

ZERO INSERTION 
FORCE OIL 

24 pm 6.30 
28 pin 7.40 
4fl Pr 9.80 

CRYSTALS 
1 MHz 2.90 
1008 MHz 2.90 
1943? MHz 220 
76864 MHz 2.95 
4 MHz 2.65 
6 MHz 1.90 
H MHz 1.95 
14 MHz 3.45 

UHF 
MODULATORS 

MHz 3.70 
MHz 4.40 

NEC2 MONITOR 

OrTIVIP, 
bu 

a II 149.00 
dtf 1 na91RVVE, 

EPROM Erasers 
L87141-14 epos 
G(AOty 64411 in tuner 

78.00 
+15 1,,rnage 8 VATI 

OFFICIAL 
ORDERS 

WE LC 01,1E 
VISA 

24 HUUR 1E1 E PHONE 'lSVICI 1(104 

CRT DI T CARD USERS 

* Free Reply Pald Envelope with every order * 
* All CWO's receive a voucher value £1 against future purchase * 
* All prices exclude VAT & P 8 P (0.75) (Free on CWO's over £101 * 

* All orders despatched on day of receipt with full refund on out of stock items if requested * 

QUANTITY 
DISCOUNTS 
AVAILABLE 

MIDWICH COMPUTER CO. LTD. 
DEPT ETI. HEWITT HOUSE, NORTHGATE STREET, 

BURY ST. EDMUNDS,' SUFFOLK IP33 1 HO 
TELEPHONE: (0284) 701321 TELEX: 817670 

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 foneses keep up with you. 

ETI Binders cost £4.25 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, 
513 London Rd., Thornton Heath, Surrey CR4 6AR. 

Please allow three-four weeks for fulfillment of order. 

ORDER FORM 
Please send me L ri Binders. I enclose cheque.postal order for 

Ish to pd by Access Barclaycard. Please debit my accoun 

is 

` -1 

9 rl T1 

J 
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CAMBRIDGE LEARNING 
SELF -INSTRUCTION COURSES 

A PRACTICAL DIGITAL 
ELECTRONIC KIT FOR 

LESS THAN £20 ì 
SUPERKIT 

SUITABLE FOR 
BEGINNERS 

NO SOLDERING! 

Learn the wonders of digital 
electronics and see how quickly 

Digital Electronichit you are designing your own 

suitable tor 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 4iV battery (Ever Ready 

1289, or similar), or a stabilised SV 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 £1;(4515- £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 be refunded upon return of the 
item in good condition within- 28 days of receipt. 

CAMBRIDGE LEARNING LIMITED, UNIT 16 RIVERMILI. SITE, 
FREEPOST, ST IVES, CAMPS, PE17 4BR ENGLAND. 

TELEPHONE: ST IVES (0480) 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 £ (*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 16 Rivermill Site, FREEPOST, 
St Ives, Huntingdon, Combs, PE17 4BR, England. (Registered 
in England No 1328762). 

ILP TOROIDALS 
LII BEATABLE 

VALUE FOR MONEY! 
New production capacity at Canterbury has increased our range, 

decreased our prices, improved our special customer t ., 

design service. Choose from toroidal transformers in 

a range of 98 types. 

TYPE 
SERIES 

No 

SECONDARY 
Vols 

RM$ 
wrest 

PRICE 

VAI 

30 VA 

70x30,114 

045Kg 
Regulation 

1%010 

1%011 

1X012 

1x013 

17014 

17015 

1%016 

1X017 

5+5 
9+9 
12+12 
15+15 
10+18 
72+72 
25+75 
30+30 

250 
1 66 

1 25 

1 00 

0 83 

068 
o60 
0 50 

£5 78 

+0 87p 
PP 

50 VA 

80x35mm 
09 Kg 

Regulation 

13% 

80 VA 

90 0 30401 
1 Kg 

Regulation 

12%. 

120 VA 

90 x 40x10' 

1 2 Kg 

Regulation 

2x010 

2%011 

2X012 

2%013 

2x014 

2%015 

2X015 

7%017 

2x028 

2%029 

2%030 

6+6 
9+9 
12+12 
15+15 
18+18 
22+7? 
25+25 
30+30 
110 

270 

240 

4 16 

2 77 

2 08 

1 66 

1 38 

I 13 

I 00 

83 

45 

22 

20 

£5 83 

+C1 10 

P/P 

e 
PRICE 

VA1 

04 48 

+0 87p 
Pip 

£4 93 

+CI 10 

P/P 

3x010 

3%011 

3%012 

3x013 

3%014 

3%015 

3%016 

3x017 

3x028 

3%029 

30030 

6+6 
9+9 
12+17 
IS+15 
18+18 
27.72 
25+25i 
30+30 

110 

220 

240 

6a 
44 

33 

66 

22 

1 81 

1 60 

I 33 

0 72 

0 36 
0 33 

£651 
+0143 
PIP 

£5 47 

+C143 
P/P 

4%010 

4%011 

4%012 

4E03 
4X014 

48015 

4016 
4X017 

4x018 

4X028 

4X029 

44030 

6+6 
9+9 
17+12 
15+ 15 
18+18 
72022 
25.25 
30+30 
35+35 

110 

220 

240 

1000 

666 
500 
400 
3 33 

2 77 

2 40 

2 00 

1 71 

1 09 

0 54 

050 

C7 55 

+ 01 43 

P/P 

£6 38 

+£1 43 
PIP 

160 VA 

I10 x 40mm. 

1 8 Kg 

Regulation 

5%011 

`X012 

5X013 

5X014 

5X015 

5X016 

5x017 

5%018 

5x026 

5%028 

5%029 

5X030 

9+9 
17+12 
15+15 
18x18 
27+22 
25+25 
30+30 
35+35 
40+4I1 

110 

270 

240 

8 89 

6 66 

533 
4 44 

3 63 

320 
2 66 

2 28 

2 00 

1 45 

0 72 

0 66 

29 92 

+£1 43 
P/P 

£8 44 

+£1 43 
P/P 

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 
SERIES 

No 

SECONDARY 
Volis 

RMs 
Current 

225 VA 

110 x45mm 
21 Kg 

Regulation 

7% 

6X012 

6%013 

6X014 

68015 

68016 

6X017 

5x018 

6%026 

6X025 

6%033 

6x028 

6%029 

6X030 

17+17 
+IS 

18 b 18 

22+22 
25+75 
30+30 
35+35 
40+40 
45+45 
50+50 

110 

270 

240 

9 38 

7 50 

6 25 

5 11 

460 
3 75 

3 21 

2 81 

2 50 

2 25 

7 04 

1 07 

0 93 

PRICE 

inc VA1 

£11 83 

+£1 73 

P/P 

PRICE 

ex VA1 

110 06 

+£1 73 

PIP 

300 VA 

110050x1x1 

26Kg 
Regulallon 

78013 

7X014 

7%015 

78016 

78017 

7%018 

7X026 

7X025 

7X033 

7x028 

78029 

78030 

1S+ 15 

18+ 18 

27+ 77 
25+25 
30+30 
35+35 
40+40 
45+45 
50+50 

110 

720 

740 

1000 

833 
682 
600 
500 
4 28 

3 75 

3 33 

300 
2 72 

1 36 

1 25 

11367 
*2172 
PIP 

£11 66 

+ 11 73 
P/P 

500 VA 
140 x 60mrn 

4 Kg 

Regulation 

4% 

8X016 

8%017 

8%018 

8%026 

8%025 

8%033 

8x042 

88028 

8%029 

8x030 

75+25 
30+30 
35+35 
40+40 
45+45 
50+S0 
55+55 

110 

220 

240 

1000 
833 
7 14 

6 75 

555 
500 
4 54 

4 54 

227 
208 

01817 

+£705 
P/P 

115 53 

£2 05 

PIP 

625 VA 

140 x 751x4 

58g 
Regulation 

4% 

9%017 

9X018 

9x026 

9%025 

9x033 
9X042 

9X028 

94029 
9%030 

30+30 
35+35 
40+40 
45+45 
50+50 
55+55 

110 

220 

240 

1041 

892 
781 

6 94 

6 25 

568 
568 
2 84 

260 

025 IO 

+£220 
PIP 

£21 54 

+£2 20 
PIP 

IMPORTANT: Regulation - All voltages quoted are FULL LOAD. Please add regulation tiga a 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 it 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 E1 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. Marshals. Iechnomatic and Watford Etearonlcs. 

ffl 
Please send me the following 
ILP modules 

Total purchase price 

I enclose Cheque Postal Orders Int. Money Order 

Please debit my Access /Barclaycard No. 

Name 

Address 

Signature 

ET 6/6 Post to. ILP Electronics Ltd. Freepost 2. Graham Bet House. Roper Close 

Canterbury CT2 7EP Kent. England 
Telephone (0227) 54778. Technical (022 7) 64 723 Telex 965780. 

MP (a division of 

ILP Electronics Ltd) 

TRANSFORMERS 

STAYAHEAD.STAY WITH US. 
J 



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 and 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 

atgesi designers and 
ta#nifecturers of Éti-11 

alwnse li`8mZ 

TWENTYpre-aïi 
al[bw te ierefe ; 

e profe l 

ap##Iicáitain5 to ycr egttiplr 
never tfefere a+reNabie to 

expert 

ILP. are suppliers to 
the 8.B.C., LB.A., N 11 SA., 
British Aerospace, Marconi, 
Racal, Ferranti, B.E.C., Rolls 
Royce etc?' 

Goods are despatched within 7 
days of your order reaching us and 
covered by our 5 year no -quibble 
guarantee? 

Name 

Address' 

ETI JUNE 1982 

I.L. P. products are available also from Henry's, Marshall's, Technomatic & Watford. 

71171.111.7 
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TECH TIPS 
Surgeless 555 Clock 
H.B. Broughton, Bishop's Stortford 

The CMOS version of the 555 has two 
major advantages over the bipolar type: 
a) it is a micropower device; b) it is largely 
free of the supply current surges 
generated by an ordinary 555 every time 
its output changes state. This is impor- 
tant because the surge can upset other 
circuits powered from the same supply, 
but the problem can be avoided by using 
the rather unusual configuration shown, 
saving 60p an oscillator over the CMOS 
answer to this difficulty! 

Experiment has shown that the sup- 
ply surge (typically 300 mA by 100 ns) is 

roughly halved by using pin 3 (OUTPUT) 
of the 555 to charge/discharge the 
capacitor rther than pin 7 (DISCHARGE) 
and a resistor to V + . It is reduced to less 

than 25% of its typical size by using pin 3 

and wiring the capacitor to V+, and is 

then small enough to be removed by a 

100nF capacitor between the supply 
rails. 

This gives the circuit shown, a 

'surgeless' clock with frequency f = 6RC 

NOTE: 
IC1 IS NE555 OR 
EQUIVALENT 

(R in ohms, C in microfarads), mark/space 
ratio of typically 3:2, and voltage swing 
of 1 to 11 V. These figures were found us- 

ing a load impedance of 330k; the fre- 
quency is affected if load impedance is 

less than about 10 x R, but if low im- 
pedances are to be driven, pin 7 can be 

used and the load wired from pin 7 to 
power: alternatively, a 1 k5 reistor can be 

taken from pin 7 to power and the load 
put between pin 7 and ground, though 
this reduces the available voltage swing 
at pin 7. 

With the component values shown, 
this clock runs at 2 kHz and produces a 

nice clean square wave with low rise 

times. 

+5V D1 

116 

DRAWING 
PINS 

ALL PRESETS 
ARE 220k +5V 

o 

START 

STOPc SW2 

IC1 

100k 

IC6 

IC5 

Stylophone With 
Memory 

J.R. Walker, Norwich 

This single -octave 'stylophone' can 
store and play back over a minute of 
music (two in 'slow' mode). The key- 

board was constructed by pushing draw- 
ing pins into a plastic box on to which a C 

to C keyboard was drawn. The drawing 
pins are numbered one to twelve; this is 

just the order in which they are scanned 
and it doesn't matter what notes they ac- 

tually are, since they are manually tuned 
by the presets PR1-12. LED1 indicates 
that no more memory is left, while SW2 
allows you to stop in the middle of 
playback/record without affecting the 
tune. The unit is automatically reset 
when switching from play to record, and 
by leaving it on reset you can play tunes 
without affecting the one in memory. 
Like magnetic tape, recording complete- 
ly wipes out what was previously record- 
ed. To obtain the best results, record in 

'slow' and play back in 'fast', since one 
finger playing is not a speedy operation! 

I n'fast' mode IC6 oscillates at about 

D2 +5V LL_ O 

16 

D3 D4 

13 

7 

3 

SW3a 
o 3 

FAST 

SW1 I 

SLAW 

IC2 

+5V 

+5V 

ed\AA,A-- 
10k 2 -- 

IC3a 

+5V O-} 

IC4 

T7n 

4 

LS1+RX> 75R 

RX 

< LS1 

!7777 

10 

IC7 

16 10 

7 

6 

5 

3 

2 

4 

16 13 

15 12 

14 14 

12 

100k 

11 

NOTE: 
C1,2 ARE 4022B 
C3 IS 40696 
C4,6 ARE 555 
C5 IS 40138 
C7 IS 2102 
C8 IS 4040B 

01-4 ARE 1N4148 
LEDI IS ANY LED 

RECORD 
1 

IC8 

15 

LED1V` 

SW3c 
3 

PLAY 

O +5V 
RESET 

26 
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FEATURE 

NOTE: 
IC1 IS LM3914 
IC2-7 ARE 40176 
IC8 IS4011B 
D1-4 ARE 1N4001 
LEDS ARE STANDARD 0.2" RED 
R1 IS 3M9 + 220k + 36k IN SERIES 
R2 IS 1M5 + 150k IN SERIES 
R3 IS 820k +2k7 IN SERIES 
R4 IS 390k + 15k IN SERIES 
R5 IS 150k +6k2 IN SERIES 
R6 IS 68k + 5k1 IN SERIES 
R7 IS 30k + 1k5 IN SERIES 
R8 IS 6k8 
R9 IS 2k4 

IN 

P/7777 v 

VVOLTS/CM 

R1 

R2 e- R3 
o-/VW- R4 

R50 --1/V/`+ 
SW 1 O--M/ R6 p _c"- R7 

-V-VV-` R8 

R9 

150mA 9-0V 
TRANSFORMER 

mr/10/1Vs-', 

4k7 
lin 

BRIGHTNESS 

IC1 

/777 

O 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

Indin2212 
.2.12.2.2.2.2.2.2. 

fahigiriZeledleede 
.r.ieihEZ ...i.+.d.. 
exedih. 

. . . . . . . ti . 

16 

3 2 4 7 10 1 5 6 9 11 

+VE (9-15V) 

10 Hz, causing IC1 and IC2 to scan the 
keyboard (each one clocks on by one 
alternately). IC4 is held off by IC3a. If the 
stylus is placed on one of the drawing 
pins, nothing will happen until the 
counters get to that pin. At this point they 
stop and IC4 turns on, producing a note. 
The pitch of the note depends on which 
preset is driving pin 7 of IC4. The note 
stays on until the probe is removed from 
the pin, whereupon everything carries on 
as before. 

With each pulse of IC6, IC7 clocks 
on once, counting from 1 to 1024 in the 
memory. IC8 remembers if a note was 
played at that point. On playback all 
counters are reset and IC8 plays back the 
tune, taking 1024/10 or over 100 seconds 
to do so. Slow mode takes roughly twice 
as long. 

The power rail (5 V at 200 mA) 
should be well smoothed (say 1000uF- 
3300uF) to preserve the memory if the 
supply flickers (memory is lost on power - 
down). Although the circuit doesn't draw 
anything like 200 mA the capacity to 
deliver this current is important as IC4 
and IC6 can draw heavily on the power 
rails. 

Cl is prepared to eur>Irécl 

W 

Dra sht3uldSt 

IC2 

8 13 15 

Solid State Scope 

8M2 

FREEZE 
WAVEFORM 

~ ICBa 

8M2 

IC86 

14 

IC7 
15 

13 

8 

12 

14 

IC6 
15 

13 

8 

12 

114 

IC5 
15 

13 

8 

1uS 

2p J 10uSo- // t00uS 
14 

SW2 ms 
o 

Using LEDs 
G. Durant, Selby 

This 'scope' is completely solid state, 
with the absence of the cathode ray 
tube. The tube is replaced by a 10 by 10 
matrix of LEDs which provide a smaller, 
more robust substitute. The Y input is 

connected via a series resistor to IC1, an 
LM3914 which is an LED bargraph driver. 
The IC is used in the dot mode and 
therefore, if a waveform is applied to the 
Y input, a single 'dot' will appear to move 
up and down with the voltage from the 
wave. Input sensitivity is adjusted via 
SW1, which brings different series 
resistors into circuit. The resistors are 
odd values and are made up by placing 
two or three in series. If 1% resistors are 
used, an accuracy of about 0.25% can 
be achieved. 

The LEDs must be spaced 1 cm 
apart, both on the X and Y axis. The use of 
an LED matrix screen means that the 
scope can be very thin - in fact pocket- 
size. Also, an LED screen does not need 

100mS 10mS 

TIME BASE 
(S/cm) 

12 

'14 

IC4 
15 

13 

8 

12 

IC3 
15 

13 

8 

12 

very high voltages to work it, so batteries 
could be used. The only problem is that 
at high frequencies the resolution is not 
as good as it could be, although the 
scope can be used nevertheless at fre- 
quencies up to 1 MHz. 

The time base uses a crystal - 
controlled CMOS clock running at 
1 MHz. This is broken down into lower 
frequencies by a string of divide -by -10 
chips, in this case 4017s. These frequen- 
cies go to a six -way selector switch which 
selects the timebase frequency. The time 
base is variable from 100 mS right down 
to 1 uS in steps of 10. A 100pF variable 
capacitor, marked 'freeze waveform' is 

used to fine-tune the main oscillator, so 
the waveform can be frozen. 

A suitable power supply is also 
shown, but any supply may be used with 
an output voltage of about 12 V (not 
more than 15 V). Even a 9 V battery 
could be used (eg PP9) as, in theory, only 
one LED is on at a time. 

The scope can be expanded to use 
more LEDs, or to have a trigger device. 
For the beginner, however, the scope 
shown would be sophisticated enough to 
be of great service. 
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QUALITY DOES NOT HAVE 

TO COST VERY MUCH! 

4 
AUDAX HI-FI - SPECIAL PURCHASES 
H02062564C8" Bass mid range Bextrene cone 40/60 watt systems £9.95 

14024S452C 10" high performance bass Foam suspension. 
60/80 watt systems. Lt 2.95 

H013825H4C 5/4bass mid range Bextrene cone. 40/60 watt systems. 

Heavy magnet £6.95 

H013825J Smaller magnet version £5.95 

HIF20JSMC8" bass mid range foam surround. square silver front 
£8.95 30/50 watt system 

HIF2OESM 8" bass mid range. For 30/50 watt systems roll surround. 

treated cone .4 ohm £6.958 ohm £7.95 

HIF87BSMQ4" closed back mid range for 30/50 watt systems £5.50 

1101000258R t" dome tweeter 4" frame for60/80 watt systems £5.95 

All models for 8 ohms unless stated. (UK Post etc. Speakers 70p tweeters and mid range 5091 

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 to 
1 Mfdrage horn for decolpdpaRs 

2 Elbe 2 Twnhr hem faotoo 1ps 

3 Popularhifi end disco 

4 Ro typa FkC 

5 Road version of No 3 

C. 8 Boxed hoe standinghi8 pian 

3 J 4 
C Y is Past An 

ed 

1025A 06.90 

10164 t1.45 

t065A £495 

18394 rá4B 

10384 0.35 
10574 0.95 

Cb LWnrrnbwion Araks 

ORDER BY POST OR PHONE OR CALL IN 
Cubegate Limited 

r,.. AUDIO ELECTRONICS 
®i 301 Edgware Rd. London W2 1 BN 

Tel: 01-724 3564 
Also at Henrys Radio 404 Edgeware Rd. W2 

INCLUDE VAT 

Catalogue 
send large 
20p SAE 

MIGHTY NINETY PACKS 
SUPER VALUE PACKS ALL AT 90p EACH 

POSTAGE 15p PER PACK 
BUY SIX PACKS AND GET A SEVENTH PACK FREE! 

MN2. 200'/a &'/x -watt Resistors MN29 75mts equipment. wire. asstd. MN3. 100 1 & 2 -watt Resistors colours and sizes 
MN4. 50 Wirewound Resistors MN31. 12 asstd. trimmer capacitors. MN5. 100 metal oxide Resistors 1'/, compression film. Air spaced etc. 
2`N, and 5'%,. MN32. 15 30pF Beehive trimmers. 
MN6. 12 asstd. potentiometers MN33. 20 coil formers, ceramic. plastic, 
M1117. 25 assid skeleton pre-set Resis- reed relay etc. t rS MN34. 25 min. glass reed switch. 
MNB. 50 asstd. Electrolytic Capacitors. MN35. 10 asstd switches. toggle, slide. 
MN9. 100 asstd Ceramic Capacitors. micro etc. 
Plte, disc, tub and monolythic etc. MN37. 10 asstd audio connectors Din MN10. 100 mixed capacitors Polyester, phono etc. 
Polystyrene, Metallised. Radial and Axial MN38. 1 PCB with mac control IC data 
types Inc MN11. ?J asstd Silver Mica Capacitors MN39. 1 oscillator PCB loads of com- MN12. 8 Tantalum Bead Capacitors ponents (no data) 
(uselul values). 
MN13. 20 asstd. Transistors BC. 2N MN40. 50 Polystyrene capacitors. 
Series + Power etc MN41 12 BC549C (Plastic BC109C) 
MN74. 40 IN4148 Diodes Transistors 
MN16. 20 min wire -ended Neons MN42. 10 BC107 Transistors. 
MN17. 2 12.volt Relays Ex nearly new MN43. 10 BC108 Transistors. 
equip. MN44. 10 Screwfix S.P.C.0. min. slide 
MN18. 3 Encapsulated Reed Relays. switches. , 

9-12v. coil, d pole and t -pole MN51. 10 x 0.2" Red LEDs. 
MN19. 2 24 -volt Relays. Ex nearly new MN5220x0.1 MFD 25V Ceramic disc 
equip capacitors MN20. 1 240.110 to 12 -volt. 1 00m MN5420x 0.01 MFD 25V Ceramic disc 
Transformer. capacitors MN21. 1 240-110 to 24 -volt 10Oma MN561014 pin low profile IC skt. DIL 
Transformer. MN57 10 16 pin low profile IC skt. DIL 
MN22. 8 2" Led s with clips, 4 red. 2 MN58.2xCA723 Voltage Regulator 
yellow, 2 green. MN59 3 places of Verdoboard. Useful 
MN23. 300 asstd screws, nuts, sizes. Min total 35 sq inch 
washers. self -tappers etc MN62. 10 x 0.125" Red LEDs. 
MN24. 100 asstd small springs MN63. 50 mixed polyester caps. C280 
MN27. 200 items. grommets. spacers. Siemens etc. 
cable markers, plastic screws, sleeving, tie MN64. 5 Press to make min. switches. 
wraps etc. MN69 4 min push to break switch 

CHORDGATE LTD. Om. A 
75 FARINGDON ROAD, SWINDON, WILTS 

TEL: SWINDON (0793) 33877 
RETAIL SHOP AT ABOVE ADDRESSI SCHOOLS,COLLEGES,OFFICIAL ORDERS WELCOME 

PLEASE QUOTE NO. OF PACKS WHEN ORDERING 

SPECIAL OFFER 
1-24 25-99 

2114L-450 90p 95p 
2114L-200 225p 210p 
2716 (+5V) 459p 
2532 450p 400p 
2732 450p 400p 
4116-200 90p 85p 
6116-150 550p 500p 

CONNECTOR SY 
I.D. CONNECTORS 

(Speedblodi Type) 
No of Hawke Rene Edge 

ways Plop hole Con. 

10 

20 

26 

34 

40 

50 

9014 ooe 200P 
1859 165p 240p 

200p 200p 300p 

2100 24 380p 

2709 270p 550p 

310p 310p 600p 

D -CONNECTORS 

9 wa" 15wey 25 way 37 ray 
MALE 

Solder 95p t35p 24 2BOp 

Angled 160p 24 2115p 425p 
FEMALE 

Solder 125p 190p 245p 375p 

Angled 175p 24 310p 500p 
Hood 190p 100p 100p 150p 

31 way Cnxomix Type Plug £5.50 

STEMS 
DIL 

HEADER 

PLUGS 

Salver IOC 

111. 
14pin 400 Opp 

46 pin 50p 118p 
24 pin 1611p 150p 
40 pin 24 2259 

RIBBON 
CABLE (Nee 
Wray 500 
lawn 80p 
16 wry 80p 

20 way 105p 
28 way 140p 

34 way 2209 
lO way 26úp 
50 way 330p 

64 wry 370p 

JUMPER LEADS 

24' RBban Cable with headers 

lend 145p 165p 24 34 
2 ends 210p 2309 345p 540p 

24" Robison Uhl. with =kola 
20 pin 26 pin 34 pin 40 pin 

tad 160p 2100 220p äOp 
2 ends 290p 385p 4909 540p 

24" Region Cable with 0 Cao. 
25 way Male 5001 Female 550p 

EDGE 

CONNECTORS 
0.1" 0.155' 

2 x 18 way 15Op 

2x22 way 310p 170p 

2 x 23 way 335p - 
2 x 25 way 350p 200p 
1x43 way 260p - 
2 x 43 way 450p 
2x 50 way - 
1 

x 77 way 7011p 

0100 Cam. 

40N 

EURO 

CONNECTORS 
Ilene Edge Can.) 

DIN STD Plug Skt 
41617 21 way 160p 160p 
4161731 way 200p 2116p 

416122 32 way 300p 350p 

416123Angled ay 2.x 
32 

32 wy 
3509 4110p 

370p 426p 
Angled 3x32 way - 450p 
2 . 32 way IOC A . C 475p 
Ila 2x 32wey opecifya.basrd 

BOOKS (NO VAT) (p ft p 50p/book) 
Pmg. the 6502 

6502 Applications 

Prog. 6 Interlacing 6502 

6502 Msy. Lang Prog. 

Prog. the zoo 

281 Master Data Book 

£10.75 
01025 
£10.50 
£12.10 
£11.95 
5.50 

Motorola Micro Comp WO 

6800 Micro HIB 

Getting Acquainted 00Bí 

Hints B Tips 2x81 

Mastering MIC Code 2%81 

MIC Lang. Made Simple 2x81 

£7.N 
590 
£495 
£425 
595 
5.95 

Sinclair Pron./Real App. 

50 Rip flowing Gema 
8011 Pocket Bork 

Atom Business 

Atom Magic Book 

Getting Acquainted ATOM 

Prog. on BBC Miao 

595 
0495 
595 
£7.M 
5.95 
D.95 
5.95 

ACORN ATOM 
Basic Built 8K + 2K £135 Expanded 12K + 12K £180 
(p&p £3 per unit) (expanded unit includes F.P.From) 

ATOM PSU £7.00 (£1.20 p£tp) 3A5V Regulated PSU £22 (pEtp 
£2) 

F. P. ROM £20 1K RAM (2 x 2114L) £2 Tool Box ROM £25 
New colour card £32 

ATOM SOUND BOARD: Kit comprises of a PSG, VIA and a 

2K ROM with demo program and connectors. The board can 
be plugged into the ATOM Bus to provide parallel and serial 
output ports and audio output to mini speaker or hi-fi amplifier 

Complete Kit £35 
ATOM VISION: See April/May PE for project details. 
Interesting experiments with computer measurements and 
tracking. Complete kit 046 Software Cassette/demonstration 

£46 
Full range of software available ex stock 

Send for our detailed ATOM LIST 
SPECIAL OFFER: ACORN INTRODUCTORY PACKAGE 
£10 (including interactive teaching, financial planning, 

household and games pack) 

PRINTERS 
SEIKOSHA GP100A dot matrix printer, full graphics, double 

width characters up to 10" paper width, self testing. 
£199 + Carriage 

EPSON MX80 F/T 9 x 9 Matrix Printer. 80 CPS bidirectional 
with logic seeking condensed, emphasised and enlarged 

chargers or full graphics 
MX 80 F/T1 £350 MX80F/T2 £350 + Carr 

BMC 12" Green Screen, 18 MHz bandwidth £149 

SOFTY II 
The complete microcompressor development system for both 
Engineers and Hobbyists. You can develop programs, debug, 
verify and commit them to EPROMs. Will accept most + 5V 
EPROMs. Can also be used as a ROMULATOR. Full review in 

September'81 P.E. Built unit complete with PSU and TV lead 
£169. 

16K DRAM CARD 
Low CBT Memory expansion system for 6502, 280 and 8085 
based microcomputers. Kit complete with PCB, all ICs and 
sockets (Exluding Rs and Cs) £26.00 

BBC MICRO MEMORIES CONNECTORS 
NOW AVAILABLE 
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74 SERIES 
11p 

742854 204 
100p 

74LS374 
,74LS375 

70p 
50p I4077 p 1M7ósD" p TA8520 1 COMPUTER COMPONENTS 

7401 
7402 

11p 
12p 

74293 
74298 

100p .'7415377 
100p 

700 
BOp 

1' 4078 20p 
4081 16p 

LM710 50p 
LM711 70P 

TA7204 200p, 
TA7205 90p ;CPUS 8279 550P 745471 6600 DM8131 375p F01793 ß2 15.000MHz 

7403 12p 74365 40p 
,74L5378 
7415390 55p 4082 16P LM733 70P TA7222 130P .1802CE 70OP 8284 350p. 74S473 850p 0P8304 450p F01795 ß5 2001' 

7404 12p 74386 40p 74LS393 50p 4086 72p LM741 18p 157310 160p 28505 612 8288 f11 74S474 660p 058830 1409 FD1797 ß7 16.00MHz 200p 

7405 18p 74367 40p .7415395 190p j4089 150p 
. 

LM747 70P TBA641AX1 6502 400p TMS9918 £80 745570 650p DS8831 140p WD1691 £16 18.00MHz/200p 
7406 
7407 

25p 
259 

74368 
74390 

55p 
100p 

'74LS399 
,74LS445 

200p 
110p 

4093 40p 
4094 150P ',. 

LM748 35p 
LM1871 450P 

275P 
1BA6418X1 

6502A 500p 
6802 3500 

280P10 280P 
2805P10 300P 

745571 660D 
74S573 9500 

DS8832 250p 
DS8833 726p 

WD2143 550p 18.432MHz1 

7408 14p 74393 100p I7410540 136p 4095 95p LM1872 450p' 300P 68802 790p Z80CTC 29011 DS8836 150p CHARACTER. 19.968MHz 

7409 15p 74490 120p 7413541 136p 4096 95p LM1886 700p TBA651 200p 8809 850p 280ACTC 3134EPROMs DSB838 225p GENER- -Hz 7410 1611 7415640 200p 4097 340p . 
LM1889 350p TBA800 9011 68809 £14 Z8OADART ß 1F13201 460p 20.000M 

7411 2Op, 74LS SERIES 
74LS641 200p 4098 90p '. 

LM2917 200p TBA810 100p 6809E £15 Z80ADMA £12. 1702A £5 MC1488 55p ATORS 2001' 

7412 
741500 11D 

74LS642 200p 4099 90p LM3302 9011 TBA820 90p 8035 350p Z80SI0-0 ßl 25161+5v1SSSP MC1489 55p R0-3-2513UC 26.89JJ0MHz 

7413 32P 
74LS01 
74L502 

72p 
12p 

74LS643 34p 4501 28p LM3900 50p TBA920 200p 8039 f4 ZBOSI01 ß'. 2532 4FAP 
2564 

MC3418 950p 730p 
7414 741003 12D 

7410644 250p 4502 70p 
LM3911 
LM3909 95P 

130p 
TBA950 225p 

900p 
80805 230p 280510-2 f9, 

2708 250D 
MC3446 300p 
MC3480 8505 

RO -3-25131C 27.ig5MHz1 
200P 7416 

7417 
25p 

SSP 
74L504 12P 74LS645 

7415668 
250p 
200p 

4503 50p 
LM3914 210p 

TC9109 
TCA210 360p NS8060 É17 ZIFSKTS 27161+5v1225p MC3486 500v SN74S262AÑ0p 38.8867MHz 

7420 
7421 

7422 

18p 
20p 
20D 

74LS05 
741508 
74LS09 
74LS10 

15p 
46p 
15p 
15p 

7410669 
7410670 
74LS682 

200p 
170P 

400p 

4504 75p 
4506 351' 

4507 

LM3915 225p 
LM3916 2251' 

LM13600 110p 
M51513L 30Dp 

TCA220 350p 
TCA940 1751' 

TDA1004A300P 

TMS9980 f20 
Z8 f24 

Z80 320P 

(TEX TOOL) 
24 pin £6 

28 pin £8 

2727361350ns12 1' 
500 

27321300ns1 

MC3487 300p 
MC4024 325p 

p MC4044 325p 
MC14412 900p 

£10 

CRYSTALS 

480MHz 175p 
55.5MHz 400p 
116MHz 300p 

7423 2211 741517 le 7410684 400P 4508 200p 
M51516L 500p 

TDA1008 320p 
225p 

Z80A 360p 40 pin f10 7á0P ULN2003A1000 145.80MHz 7425 74LS12 15p 
74S SERIES 4514511 50p MB3712 200P 

TDA1010 
'TDA1022 520P 

Z808 f15 
8088 £13 MEMORIES 

TMS2716 750p ULN2004A1001' 
32-768KHz100p 
100KHz 250p 2500 

7427 
74L013 
741014 

25P 
40P 

70500 6op 4512 65p MC1310P 15Op TD51024 120p 
21015 400p UARTs 

75107 160p 200KHz ZBOD KEYBOARD 
7428 
7430 

28p 
15P 

74LS15 
74LS20 

SOP 
15P 

74S02 
74SO4 

60p 
60p 

4514 150p 
4515 150p 

MC1458 40P 
MC1495L 350P 

TDA1034B250P 
TDA1170 300p 2102-3L 1201' AY -3-1015P 

75110/12 i60p 
75114/15 160P 

1.0MHz 290p 
1.008MHz 2750 ENCODER 

7432 rp 
15p S05 74741021 75P 4516 751' MC1496 70P TDA2002V325p SUPPORT 

2107B 500p 300p 75121/22 140p 1.5MHz 450p AY -6-2376730P 
7433 27P 741522 150 

74008 .. 75D 4518 50D 
70p 

MC3340P 120P. 
MC3401 90P 

TDA2020 32op 
/81 DEVICES 2112 A 3002111A p 

AY -5-1013P 
300p 

75150P 140D 
75154 140p 

1.8432MHz 74C922 500p 

7438 Z7p 
741026 
74LS27 

16p 

16p 
74S17437 1 601' 4521 150p MC3403 75p 1L072/82 46TL071 p 3242 8001' 2114-21 100P 

2147 
C0M8017 300p 75182 230P 2.00MHz 225D MODU- 

7440 17P 741528 18P 
74520 601' 4526 75p MC3480 6000 11074 1001' 3245 450p 

4027-3 300P 
IM6402 450p 75324 375p 2.45760MHz LATORS 

7441 
7442A 36p 741030 15p 

74S32 
80P 
90P 

4527 90p 
4528 75p 

750P 
ML92074530 3B 8001' 

TL084 94 
1L094 200p 

6520 284 
6522 4505 4044-45 450P 

TR1602 300p 75361 150p 
75363 150p 

10p 
2.5MHz 250p 6MHz UHF 3754 

7443 
7445 

gpp 
6pp 

74LS32 
74LS33 

ióp 
16p 

74537 
74S74 

60p 
90P 

4532 90p 
4534 500p 

MM57160 620p 
M062215 603p 

TL170 50p 
TL430C 70p 

6532 600p 
6551 650p 

4116-15 100p 
4116-20 901' 

CRT 
CONTROL- 

75365 15011 

75451/2 72p 
2.662MHz 250p 
3.276MHz 150p 

8MHz UHF4609 

7446A 
74475 

93p 

45P 

741037 
741538 
74LS42 

16p 
160 
36p 

74585 
74586 

300p 
180D 

4536 30011 

4538 120p 

NE531 150P 
NE555 180 

SOP 

UA2240 300p 
UAA170 170p 

6821 120p 
68821 220p 

4118-3 500p 
4164-2 £6 LER 

75453/4 720 
75491/2 70p 

3.595MHz 100p 
3.888MHz 300p 

BAUD 
RATE 

7448 
7450 
745 

45P 

17P 
74LS47 
741048 
741051 

40P 

ßP 
15p 

74S112 

745114 

90p 
94 
90p 

4539 1201) 
4543 100p 
4553 290p 

NE556 
NE564 42e 
NE565 130P 

ULN2003 100p 
UPC575 275p 
UPC592H 200p 

6850 140D 

685274S113 0 370p 

58106AP-3 
1 

p 
5516 L9,50 

C8T6545 950p 
CRT5027 f18 

CRT5037 fi6 

8T26 120P 
8T28 120p 

8195/96 90P 

4.00A1Hz 150p 
g.7ggMHz 2aop 
4.43MHz 110p 

GENER- 
.ATORS 

7453 17P 7qLS55 30p 740124 
740132 

300p 

160p 

4555 45p 
45p 

NE566 155p 
140P 

UPC7156H275p 
XR2206 300p 

6854 £7 
75 6116LP 75pp EF9365 LTA 8197/95 900 

811095 
4.608MHz 250P MC14411 700p 

COM8116 
7460 17p 

741573 25P 
743133 76P 

4556 
4560 180p NE570 4251' XR2207 400p 87 154 958pp 6514-45 £3 MC6847 

MC6845 
82p 81LS96 

4.9152MHz BOOp 

7470 36p 
741574 
74LS75 

130 
24P 

740138 225p 4566 1801' NE571 4251' XR2211 800p 8155 450p 6810 120p SFF96364 ß 81LS97 SOP 5.00MHz 175p 
4702A 750p 

7472 30v 741076 20p 
740139 225P 4568 300p NE5534A 150p XR2216 675D 8156 f5 7489 210p 1M59918 £60 811598 90p 6.0MHz 1500 TELETEXT 

7473 
7474 

SOp 
SOp 

74LS83 
74L585 

45p 
650 

745157 
745163 

250p 
300p 

4569 180p 
4572 30p 

PLL025 500P 
RC4136 7011 

ZN414 90P 
ZN419C 225p 

8205 3251' 

8212 160P 

74S189 325p 
748201 350p 

TMS9927 £18 9602 220P 
9637AP 160p 

6.144MHz 150p 
7.0MHz 150p 

DECODER 
7475 

Zip. 
741586 20P 

745174 2501' 4583 90p 0C4151 200P ZN423E 1509 8216 1001' 
745289 325P INTERFACE 25425E-8 350P 7.168MHz 1750 ICS 

7476 30D 741090 ?BP 
740175 320p 4584 50P 05668 260P ZN424E 135p 8224 2005 93415 600p 

ICS 
25426E-8 350P 8.00MHz 1750 055502006.00 

7480 50V 74LS92 {0P 
74S188 350p 4585 100P SAA19001600p ZN425E 360P 8226 250p 93425 600p , 25427E-8 650p 8.86MHz 175p SAA 5030 ß.00 

7482 74LS93 30P 
0189 

745794 
350p 40014 90p SAD10245850p 

BOOp zÑ427E pl ROM 
AD556CJ 775p' ZN428E-8 600P 

10.5MHzz 
SAS 5041 

7483A 74LS95 46p97 350p 40085 120p SFF96364 BZ5p. 8243 A0561J E14 250p f16.00 
7484 

1B8p 74LS96 100p 700200 
745201 

460p 
400p 

90p 
ao loz 150P SN 6477 4D 

28E 600P 
2N4034E 200p 

8250 
p, 

PROMS 
AM25LS252AM25S10 1C2 

DISC 10.7MHz 150p SAA5060E9.00 
7485 
7486 2011 

7410107 46p 74S225 550p 40103 180P. SN76478 430P 257040E 670P 
8251 
8253 450P 745186 325P AM26LS31125P 

CONTROL 
14.318MHz1 REAL TIME 

7489 210p 7410109 30p 74S241 400p 40105 120p 8255 300p 740287 308p AM26LS32125p ICS 175p 
7490A 
7491 

25p 
46p 

7415112 
7410113 
7415114 

34P 
30p 
30D 

74S260 
740261 

70P 
3001' 

40106 501' 

40109 1001' 
8257 500p 
8259 5001' 

740288 226p 
740387 324 

COM8116 800p 
.D5C80 £20 

F01771 120 

FD1791 £30 
14.756MHz 

2514 
CLOCK 

" MM58174 860p 
74925 300 

4311 
745262 £10 40110 280P - - 

74935 300 
74LS122 

SOP 
740287 350p 40163 115p 

7494 gOp 7410123 740288 350p 40174 95p 

7495A 50p 7410124 120P 74S373 400p 40175 100p 
7496 
7497 

q5p 
120p 

7410125 
7415126 

30p 
301' 

745374 
740471 

400p 
660D 

40193 115p 
14495 300p 1A 

FIXEeD PLASTIC 

74100 85D 74L5133 
10132 

3Óp 740474 4000 14500 700p 5V 7805 45p 7905 50D LOW PROFILE SOCKETS BY WIRE WRAP SOCKETS 
74109 

74116 
ó 
BOp 

7418136 
7410138 

300 
34p 
35p 

745573 
900p 
900p 14569 2605571 

14568 
11 

14599 290P 

6V 7806 50p 7906 60p 
8V 7808 50p 7908 60p 

12V 7812 50 7912 50P p8 TEXAS 
BY TEXAS 

8 pin 25 18 pin 50p 24 pin 70p 
74118 
74119 

75D 
90p 

7415139 
74LS145 75P 

160p 

4000 CMOS 
4000 15p 

15V 7815 50P 7915 50p14 
18V 7818 50p 7918 fi0p 

pin 9p18 pin i6p 24 pin 2411p 
14 pin 10P 20 Pin 18p 28 pin 26P 

pin 36p 20 pin 60P 28 pin BOp 

16 pin 40p 22 pin 65p 40 
74120 70D 

7415107 
90p 4001 14p AN103 200p 

24V 7824 50P 7924 BOP 16 pin 11p 22 Pin 22p 40 Pin 30P pin 100p 74121002 25p 
7410108 
7415751 40p 

4006 

AY7-0212 BOOp 

AY1-1313 688p 5V 100mA 78L05 30p 79L05 60p 

74123 
74125 
74126 

48p 
40p 

7410153 
7410154 
7410155 
7410156 

40p 
90P 
401' 
sop 

4007 

4008 
4009 

O5p 
1 

60p 

30P 

AY1-1320 320p 
AY1-5050 140P 
503-8910 550D 
AY3-8912 650p 

6V 100mA 78106 30p 
8V 100mA 78108 30p 

12V 100mA 78L12 30p 79L12 60p 
15V t00mA 78L15 30p 79L15 BOp 

t 

TRAN 
BFR96 180p 

8FX29 40p 
TIP32C 40p 253055 44 
TIP33A 70P 2N3442 140p 

35201 11011 

1zB011 

TRIACS 74128 40p 7410157 35p 4010 30p 
AY5-1350 £5 

74132 30p 7410156 36p 4011 
15p AV5-4007D BFX30 27p TIP33C 800 40290 

35200 
PLASTIC 

OTHER 
SISTORS - 

74136 
74141 

32P 
66p 

7410160 
74LS161 

40p 
40p 

4013 36p 520p 
120p 

BFX84/5 40p 
27p 

TIP34A 90p ZN3584 250p 
TIP34C 120p 40361/2 76p 

36A400V 74142 200p 7410162 40p 4014 
CA3028 

BOp REGULATORS 50161/2 46p BFX86/7 
27p 

2N3643/4 43p 
TIP355 120p 

g0408 SOp 70p 
74145 60p 4015 6011 CA3019 BC107/8 13p 8F088 

124P 

2N3702/3 12p 
TIP35C 12P 

40409 100p 6Á500V SBp 
74147 1000 74LS164 457410163 p 

4016 30P 
226P LM309K 15 5V 140P 

BC109C 74p BFX89 
TIP36A 1p 4Óp 

2N3794/5 40410 100p 8A400V 76p 
74148 75D 74LS165 100p 

4017 45P 
CA3048 
CA3059 300p LM317K 5D 8C117 BFV50 

24p TIP36C 160P 
2N3796/7 14p 

12p 
40411 300P 85500V 96p 

74150 
74151A 

60P 
43P 

74LS1fi6 g0p 
9pp 

4018 
4019 

60P 
33P CA3060 250p 

72p 
LM317T T03 ZDOP 

LM337T 225p 

BC147/8 9P 
8C149 10p 

BFY51/2 
BFV56 33p TIP41A 5pp 2N3708/9 

TIP41C 55p 2N3773 300P 
40594 120p 
40595 120p 

12A400V 86p 
12A500V 106p 

74163 pp 
T4LS170 
7410173 70p 

4024021 
CA3080E 
CA3086 48p LM323K 3A 5V 500P 

8 BFV90 30P 
BRV39 45p 

253819 25p 
TIP42A 6OP 2N3820 40p 

40673 74 
100P 

165 400V 110p 
74154 
74155 

74156 

se 
60P 

7410174 45D 4022 
4023 

65p 
6Op 
18P 

CA3089E 200p LM723 150mA Adj 37p BC159 11P 
BC169C 12p 
BC172 12p 

BSX79/20 24p 
225p 

TIP42C 66D 2N3623 50p 
4 

17SP 283866 90P 

40871/2 
DIODES 

16A 500V 130p 
T2800D 130p 

4 74157 361' 
74L5165 14op 

4024 36P CA31030ED 90P 78940 225p 
BC177/8 17p BBU104 U105 190P T1P520 253902 700P 80127 12p 

74159 66P 
7015183 
74L5190 

25op 
50P 

4025 20P CA3140E 54 
CA31fi0E t00P 

78 PO5 600p 
78HGKC fi00D BC179 18P BU108 250p 

BU109 225P 
TIPI21 74 
TIP122 BOp 

253903/4 18p 1 BV%36.300 20p 
0547 e 

741674161 

60p 
SDP 

7410191 
74LSi92 

50p 
SOp 

4024027 

1 ' CA3161E 175p 
CA3162E 460P 

78H05KC 550p 
78MGT2C 1400 

p 

BC184 
0 

11P 
BBU126 

154 
U180A 120P 

1111142 120p 
TIP147 120P 

2N40372N3905/6 

27p 
0A90/91 9p 

400V 
74162 
74163 
74164 

64 
BOp 
80p 

48p 
74LS194 q0p 

4028 
4029 
4030 
73254123/4 p 
4OP 

CA3189E 3C44 
CA3240E 120P 

78GUIC 
p 79GUIC 2257410193 

BC2BC182/3 17 30p1P 

8C214 12p BU208 200P 

1f6 

TIP4055 ,op 254125/6 27P 
254401/3 27p 

ao9, 
OA200 8p 
05202 10p 

85 600V 1401' 
12A 400V 1BOp 

74165 66p 741S1ÿ6 pp 4031 170D 
DAC14086 CL76fi0 p BC237 15p 

BUX80 ZTX108 12p 
2N4427 90p 

64 
1N914 4D 
15916 165400V 1 

74174170 143BC327 11 
7410221 600 
7410197 64 032 

4033 
125p-8p 
1801' 

HÁ1366 195p 
TL497 300p16P 
LM305AH 240p 

16p 
BC337 

E31069C 53500p 

ZTX300 13pN5087 
ZTX452 460 2 27p 

24 
iN4748 4250871 p 
154001/2 5p 

MCRIO1 
3C106D 6p 

74172 
74173 

304 
66p 
80p 

1 7Op 74LS249 4035 
4034 

4036 
1H51388 80P 

211p 

270p 
CL7106 gSOp 

78 H1255 6009 BC468 2SD MJ802 f4 
MJ2501 325D 

ZTX500 15p2N52N5172 
ZTX502 iBP 

27P 
94 

1N4003/4 BP 
154005 

. 2N3TIC4525 1304 11 

130p 74175 60P 
7010242 
74LS243 

80p 
BOP 

0038 174174 

ICL7660 E2 
ICL8038 300 

8C516/7 40p 
14pMJ3001 

M-12955 94 
225p 

ZTX504 
ZTX552 5pp 

2N5194 90D 
40p 

154008/7 7255191 p 
1N5401/3 255060 

74177 
50p 
70p 

7410244 65p 
90p 

4044041 

55pp 
701' 

711205 3p 
OPTO-ELECTRONICS2777 

ORP60 120p 

BC547B 
BC548C 12P E4 ZTX652 60pJE340 

70p 2N5298 66p 155404/7 192145245 p 2N5084 36p 

74180 
74178 

iO4 50p 

74LS245 
7410251 
7415253 44pp 

4042 
4043 60D. 

74 

C74176 

325p 
LF3470 ió0p 

OCP71 
ORP12 120p TIL781 155p 

C 16MMJ4502 
'BC55BC547K8 14P 

14 

60P 

MJE3055 1 Op 

ZTX752 

vN1oKM ópp 

255401 60p 
2N5457 /8 400 

op 
10920 9P 

BRIDGE255459 
PCB 

74184A 

74181 

133p gOp 

7410257 
74LS258 

p P 
4P 

4044 

44045 046 180P 

1E351 44 
LF353 100p 

95p 

OPTO -ISOLATORS RS 
TIL111 90P 

MCT26 100p TI L112 90p 

18p 
BCV71C 22p 

MPF102 40p 
MPF103/4 30p 

30p 

VN56 
2N697 25P 
25698 41,P 

MO 255060 
60411 2N5485 4 

RECTIFIERSp MOUNTRELAYS 

pp 7410260 274LS259 4048 p LF357P 120p MC52400 190p TIL113 90p 
BD131 75p 

se 
MPFI05 
MPSA06 30p 257065 30p 

2N5875 
qgp 1A 100V 2011 6 or 12V DC 

774185 4186 
74188 
74190 
74191 
74192 
74193 

5 

335p 
se 
5pD 
50p 

53p 

77415266 4LS273 
7410279 
7410280 
74LS283 
74LS293 

7pp 
46p 

25011 

45p 
60P 

4049 
4050 
4051 
4052 
4053 

30P 
3011 
60p 
SOP 
600 

LMIOC p LM301A 
LM310 120P 
LM311 751' 
LM318 150p 
LM319 225p 

ILO74 240p TIL116 9OP 

LEDS 0.2" 
0.125" T1L220 Red 12p 
11L32 55p TIL222Gr 15p 
TIL209 Red 11p TIL228 VeI 22p 

00135/6 
BD139 401' 
BD140 40p 
80188 60p 
00232 6011 
80233 75p 

MPSA12 50p 
MPSA13 50P 
MPSA20 50P 
MPSA42 50D 
MPSA43 50p 
MPSA56 32p 

2N91a 
8 

2N930 18P 
251131/2 360 
2N1613 25P 
251711 2511 

2N6052 3gOp 
256059 325p 
256107 66D 
2N6247 1900 
2N6254 13011 

6511 

1A400V 36P 
15600V 30P 
25 50V 30p 
25 100V 35P 
2A 400V 46p 
3A200V BOp 

Coi1SPDT2A 
24VDC 1BOp 
6 or 12V DC 
Coil DPDT5A 
24V OC 
240VAC 200p 

74194 
74195 

70P 
6011 

7415295 
74LS298 

200p 
100p 

4054 
4055 

130 1' 
125p LM324 30p 

LM335Z 140p 
TIL211 Gr 16p Rectangular 

9O 
TIL212 Ve 18p LEDsIR,G,VI 30 

130235 83p 
80241 60p MPSA70 se 

40D 

286290 
2N2102 70p 2SC7172 150D 
2N2160 350p 

3A600V 72p 
4A 100V 95p 

6 or 12V DC 
Coil SPOT t0A 

74196 600 7410299 400p 
4056 12011 

LM339 50D 11L216 Red 18p 5085881 570p 
BD242 60p MPSA93 

63p 
2SC1306 10011 

2522195 25p 4A 400V t00D 24VDC 
74197 se 74LS323 250p 

4059 
50DP 

LM348 75p TIL311 600P 
80379 60p MPSU06 

60p 
2SC1307 150D 

2N2222A 25p 6A 50V BOp 240V AC 226p 
74198 100p 4060 gpp 

DISPLAYS TIL312/3 110p 
BD360 60p MPSUO7 

94 
2SC1957 901' 

A 
25p 65100V 10011 

742217419 

1 74L5308 
74LS352 

1507410324 p 
100p 

4066 
4063 

13Sp LM3787P 
16Op 

74 
TIL321/3 130P 

DL704 140p 
00 

140p 

40p 
BFP448 35p 

MPSU45 
MPSU65 78p 2N248477 

2SC1969 
30p 25C2028 195p 

252646 16A 
400V 

0A400V 200P RELAYS 

74251 
74259 

]OP 

150p 

74LS353 100p 
4067 
4068 

400P 18pP 1M38 1 AN 1802SC2078 DL707 Red 140p 7750 60 300P 
BF256B 50P 

p B 

TIP29A 35p 
TIP29C 40p 2N2904/5 p 2SC2029 250P 

200p 255400V 400p FOR ALL 

74273 731' 
7410356 
74LS363 iBOp 

4069 167P 
LM386 

120p END357 
FN D500 190p 9368 

VERS 
2501' 

8F337 30p TIP30A 35p 
TIP30C 40p zN2907A 2á5PP 

2SC2335 250p 2ENERS 
ETI 

PROJECTS 74275 
74278 
74279 

140p 
150p 

SOP 

7410364 
74LS365 

180p 
32p 

q40 o71 
4072 

160 
14 

16D 

LM387 120p 
LM389 95p 

FND507 90p 9370 300P 
MAN3640 U0N6118 320p 

BFR39 25p 
BFR40/1 25D 
57R79 25p 

TIP31A 40P 
TIP31C 45p 

252926 9p 3512812 120P 
253053 30p 35140 1200 

2.7V -33V 
400mW 9p AVAILABLE 

74283 75p 
74284 20011 

74LS367 320 

?415373 . 4073 
1641038 

4075 16p 
1' 

LM391 160p 
LM393 10011 

MAN4640 200p UDN6184 320p 87080/1 áp 
-- 

TIP325 45p 2N3054 65P 35141 110p 1W 15P EX -STOCK 

`d-rv11r.,L,.ti tea hiell 
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1 ED 

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
((Tel: 01-4521500, 01-450 6597. Telex: 922800 

305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233 

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

VISA Et ACCESS CARDS ACCEPTED 
FULL PRICE LIST ON REQUEST 
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OSCILLOSCOPE PART 2 
Be the first on your block with a hand-held scope. We continue 
this superb project with the full constructional details and 
setting -up instructions. Designs by K.W. Dugge. 

The mechanical construction of 
voltage divider and preamp is 

shown in Fig. 1. The major 
component (and main constructional 
member) is the switch SW1 (a 
Makaswitch type). Between wafers 1 

and 2 is fitted screening plate 2 

(measurements as in Fig. 3) and 
between wafers 2 and 3, screening 
plate 3 (dimensions in Fig. 4). The 
screening plates support the voltage 
divider board and are soldered to it (on 
the copper track). The preamplifier 
board forms the end of the switch 
assembly. The entire section is 

surrounded by screening plate 1 

(dimensions in Fig. 1) which is screwed 
to the bottom of the case and to the 
front structure. 

In order to achieve a good earth 
connection for the switch rotor a safety 
pin, mounted on screening plate 3 

before assembly (Fig. 5) is used as an 
earth contact. 

The component layouts for the 
voltage divider and preamplifier boards 
are shown in Figs. 6 and 7. Resistors R1, 

R2, R15, R17, R19 and R21 are soldered 
directly to the switch contacts. Resistor 
R15 passes through screening plate 2 
(drill diameter 4 mm). The two 3 mm 
holes are used for the (insulated!) 
passage of the connecting wires for 
switch contact 1 as well as for the 
connection to R15/R16. The same is 

true for R19 and screening plate 3. 

The equipment is housed in an 
aluminium case; Fig. 6 shows the 
necessary drillings and cut-outs in the 
front panel. The screen cut-out (64 x 

55 mm) must be fitted with a 'light 
tube', to prevent the entry of unwanted 
light. In the prototype instrument a 

plastic box was used from a pack of 
screws, having the appropriate outside 
dimensions. Behind this cut-out, a 
green film is fitted (from stationers) on 
which the measurement scale (6 x 8 
squares of 7 mm side) has been drawn 
with Indian ink. The screen is fixed to 
the inside of the front panel using strips 
of foam draught excluder. 

Figure 6 illustrates how the main 
board and screening plate 1 are fixed 
to the front section, using a bracket for 
each (M3 countersunk screw through 
the front section and the fixing 
bracket). 

SCREENING PLATE 2 

SCREENING PLATE 3 

95 

C7ÿ ,_5 i 5 5 
.41-1P 

5 n a 
f 

5 
--- 

10 
.«-- 

10 
?Z 2 ¢ 

W 

2 Ic 
XQ 
C!= 

- w 

Q Q 

-W---- 
Q 

LL 
- 

2w 3 i 3 3 

i 
SOLDERED 

JOINTS M3 COUNTERSUNK 
SCREW ----en 

54 

J 

SCREENING PLATE 1 

-PREAMPLIFIER BOARD 

COMPONENT SIDE 

BNC SOCKET, SW2, Cl VOLTAGE DIVIDER BOARD 

ALL DIMENSIONS IN mm 

NINE 5m41 HOLES DR LLED IN THE 
BOTTOM OF THE CASE TO PERMIT 
TRIMMER CAPACITOR ADJUSTMENT 

Fig. 1 Assembly of the voltage divider and preamp unit. 

O = UNUSED CONTACT = SOLDER JOINT mmu- = WIPER CONNECTION 

.4-- CASE 

Fig. 2 SW1 contact wafer arrangement. Use in conjunction with the circuit diagram 
published last month. 

The main board provides 
lengthwise stiffening of the case, since 
it is screwed at one end to the front 
section and at the other to the back 
panel (aluminium angle 10 x 10 x 1 x 

70 mm long). The front half of the main 
board also provides lateral screening of 
the input voltage divider. 

There are nine 5 mm diameter 

holes in the bottom of the case (mark 
and drill from the circuit board, after 
the components have been fitted) for 
the adjustment of trimmer capacitors 
CV1-9. There is also a countersunk hole 
to take the M3 screw used for fixing 
screening plate 1 (as in Fig. 1) and three 
other M4 countersunk holes for 
securing the power supply board 
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PROJECT 

ALL DIMENSIONS IN mm 

Fig. 3 Screening 
plate 2. 

1.5 

20 

3 DIA 

4DIA 

3DIA 6 

2.5 DIA 

24.5 

1 
20 

2.5 DIA 33 

50 

34 

Fig. 4. Screening 
plate 3. 

MAIN CIRCUIT BOARD 
FIXING BRACKET 
(ALUMINIUM, 10 x 10 x 1 x 20 LONG) -rte--- 

ul 

-1 . s4- 
I 

- 4 
55 
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I 

L 
f 16 -- - 36 -- t 56 

6.5 9.5 

76 -! 
83.5 - 

91 

Fig. 6 The front panel drilling details. 

SOLDERED 
JOINT 

SAFETY 
PIN 

SPACER 
(5 LONG) 

ROTOR 

Fig. 5 Another view 
of screening plate 3. 

76 

36 

SCREENING PLATE 1 

(BRASS 0.8mm THICK, 
35mm WIDE) 

FIXING BRACKET 
(ALUMINIUM, 
10 x 10x 1 x 20 LONG) 

VOLTAGE DIVDER BOARD 

ALUMINIUM TUBE, 
6mm DIA, 60mm LONG 

M3 SCREW 

10mm SPACER 

M3 STUDDING 
70mm LONG 

TUBE SCREENING 
CYLINDER . 

9mm SPACER 
(TWO OFF) 

SHEET BRASS SUPPORT, 
0.8mm THICK, 40mm WIDE 

BRASS COUNTERSUNK SCREWS, 
M3 x 30mm 

Fig. 7 The internal construction of the 
oscilloscope 

INPUT 
(BNC SOCKET) 

TO VOLTAGE 
DIVIDER 

Fig. 8 The wiring details for SW2. 

(marked out from the board). Note that 
the screw which passes through the 
transformer core should be made of 
brass or plastic. 

The cathode ray tube is passed 
through - and only held by - the 
draught -excluder -coated screening 
cylinder. The fixing of this cylinder is as 

shown in the photograph. The sheet 
brass supports are formed to the shape 
of the screening cylinder and soft - 
soldered or glued with Araldite. Q16 is 

screwed to, and insulated from, the 
back panel of the case (use a mica 
washer, and test the insulation after 
fixing!). 

The back panel has six holes as 

follows; two x 8 mm for the insulated 
phono sockets (for the source voltage), 
four x 3.2 mm for the main circuit 
board fixing bracket, the M3 studding 
(tube fixture) and transistor Q16. 

Switching On And 
Setting Up 
An ammeter must be connected in 

the supply line for the initial operation. 
At switchon, a current of about 
850 mA (DC) should flow for a short 
time; this should fall within a few 
seconds to about 700 mA as the tube 
heater warms up and increases in 
resistance. The following checks and 
adjustments should be made in the 
order in which they are given. 

Set the stabilised supply voltage 
(on C26) to 10 V, using PR7. 

Check the VIE voltage on Q18 or 
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+7V O 6V 

Fig. 9 Overlay for the preamp. 

_PARTS LIST 

915,17 19 21 
MOUNTED ON SW1 r --I R21 17 ,--{ R17 Hi El 1319 I-- El R15 I-- 

A II II I I II i 1( h' ll L 

Fig. 10 Component overlay for the voltage divider 
board. 

Resistors (all 1/4W, 5% except Capacitors 
where stated) Cl 68n 400 V polyester 
R1,2,10, C2 33p ceramic 
11,36,40,74 4 7 R C3,4 22u 16 V tantalum 
R3 90k9 1% metal film C5 1n0 ceramic 
R4,19 909k 1% metal film C6,17 10p ceramic 
R5,9,53,57 1 0 k C7 56p ceramic 
R6 100R 1% metal film C8 470n polycarbonate 
R7,8,49 2k05 1% metal film C9 4u7 10 V tantalum 
R12 5 1 R C10 150p ceramic 
R13,14,77 1 0 R C11,14 47u 6V3 tantalum 
R15,22 1MO 1%rpetalfilm C12,15, 
R16,47 10k 1% metal film 16,18,27,28 4n7 ceramic 
R17 750k J% metal film C13 4n7 160 V ceramic 
R18 332k 1% metal film C19 220n polycarbonate 
R20 110k 1% metal filrp C20 2n2 ceramic 
R21 500k 1% metal film C21,26,34,35 100u 16 V PCB electrolytic 
R23,26 22k 1/2 W C22 560p ceramic 
R24,25 10k 1W C23 100n polycarbonate 
R27,28,29,64 150R C24 4n7 630 V ceramic 
R30 47k C25 2200u 25 V axial electrolytic 
R31,82 22k C29-32 22n 400 V polyester 
R32 100k C33 4u7 150 V PCB electrolytic 
R33,34, C36 100n 100 V polyester 
52,54,59,75 1 k0 C37 2u2 63 V axial electrolytic 
R35,37, 
39,65,70 2k2 Trimmer capacitors 
R38 220R CV1-9 5-20p 400 V trimmer (Valvo) 
R41 56R CV10 65p trimmer (Valvo) 
R42 10M 
R43,50 
R44 
R45 
R46 
R48 
R51,58, 
66,69,71,72 
R55 
R56,62,63 
R60,61 
R67 
R68 
R73 
R76 
R78,79 
R80 
R81 

4k7 
100k 1% metal film 
40k2 1% metal film 
20k5 1% metal film 
4k02 1% metal film 

3k3 
330R 
470R 
22k 1W 
6k8 
56R 1/2W 
100R 
22R 
5k6 1/2W 
'IMO 1/2W 
330k 

Semiconductors 
IC1 uA733 
1C2 SN74132N 
Q1 E430 
Q2,3,11, 
12,13 2N5551 
Q4,8,15 BC252C 
Q5 BF199 
Q6,9 BF245A 
Q7,10,14,17 BC172C 
Q16,18,19 BD135 
D1-3,8,17-21 1 N 4148 
D4-7 1N4002 
D9-12 BA158 
D13-16 BAV20 
ZD1 5V6 400 mW zener 
ZD2 47V 400 mW zener 

Potentiometers 
RV1,2 22k linear 
RV3 22k linear with integral 

switch 
PR1 22k miniature vertical preset 
PR2,5 2k2 miniature horizontal 

preset 
PR3,7 470R miniature horizontal 

preset 
PR4,6 4k7 miniature horizontal 

preset 
PR8 220k miniature horizontal 

preset 
PR9 470k miniature horizontal 

preset 
PR10 100k miniature horizontal 

preset 

Miscellaneous 
SW1 SEL type SM25-4-2E-25A- 

000-No-Ag-1 
SW2 three-way toggle switch 
SW3 12 position wafer switch 

(with two wafers) 
FS1 1 A fuse with PCB -mounting 

clips 
PCBs (see Buylines); oscilloscope tube 
DG7-32; mumetal screen for tube; T1, 
potcore P18111 -3H1 without air gap (Valvo 
ref. 4321.022-04200), bobbin 
(4322-021-30280); enamelled copper wire; 
BNC socket; phono sockets; 1 mm brass 
sheet; various other hardware (see text); 
case. 

R29 
150R 

R10 
471,1 

R11 
47R 

R7 
2505 

R8 
2505 

0' R28 
150R - co 

470e 

0v 

OOPS: There were a couple of errors 
in the circuits given last month. The 
corrected sections are shown above. 
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PROJECT : Oscilloscope Part 2 

Q19. This should be a 25 kHz square 
wave with an amplitude of 20 V peak - 
to -peak and an overshoot of less than 
10 V. Due to tolerances in the pot core, 
the frequency may vary from 25 kHz. 

Check the tube heater voltage: a 
12-13 V peak -to -peak square wave. The 
heater voltage cannot be measured 
with a simple multimeter! The 
relatively high frequency of 25 kHz will 

+150V OV 

cause false readings. Check the +7 V, 
-6 V, +150 V and -460 V (on C36) 
supplies. Set the working point of the 
X -output stage, with PR6, to give 6 mA 
in the 150 V line. Set the working point 
of the Y -output stage, with PR3, to give 
+100 V 'after' R78/79. Set the beam to 
sufficient brightness with PR8 (not too 
bright, or the trace will be blurred). 
Adjust the trace for optimum sharpness 

Fig. 11 Component overlay for the power supply board. 

SW3 

Fig. 12 Overlay for the main circuit board. 

* SW4 

1 Tlals) 
2 Tlhle) 
3 T1h(Rd 
4 = Tlale) 

Tlb(s) 
6 _ Tlelm) 
7 - Tld(e) 
8 T1dls1 
9 Tldlm) 

10=T1e 
11 - Tle 
12 T1 
13- Tlc 

+40V 

I 

BLANKING OV +7V -6V 

TO PREAMPLIFIER 

in the middle of the screen with PR9 
and PR10. Set the picture width with 
PRS. Rotate the tube so that the X-axis 
is exactly parallel to the drawn scale. 
Fix the tube in this position using 
adhesive tape. Turn the Y -position 
potentiometer to its mid -position, and 
adjust the trace to the middle of the 
screen using PR1 (on the preamplifier 
board). 

T1a 

T1b 

T1e 

T1d 

T1c 

TRANSFORMER WINDING DETAILS 
CORE: TWO POT CORE HALVES P18/113H1 
WITHOUT AIR GAP, VALVO NO. 4322-022-04200 
BOBBIN: 4322-021-30280 
SECTION 1 

T1a: 2 x 8 TURNS OF 0.4mm ENAMELLED COPPER WIRE 
T1b: 2 x 2 TURNS OF 0.1mm ENAMELLED COPPER WIRE 
SECTION 2 

Tie: 5 TURNS OF 0.3mm ENAMELLED COPPER WIRE 
T1d: 2 x 7 TURNS OF 0.1mm ENAMELLED COPPER WIRE 
T1e: 130 TURNS OF 0.1mm ENAMELLED COPPER WIRE 

WIND ONE LAYER OF INSULATION AKTER EACH 
WINDING LAYER 

T1a, T1b AND T1d ARE WOUND s 
' o 

b 0' m 
BIFILAR; IE TWO WIRES WOUND 
SIMULTANEOUSLY 0 e 

Q' 0 +100V 

t I t 

OV (POTS) RV3 
WIPER 

+150V 

Next month we conclude this project 
with the final test procedures and 
calibration details. ETI 
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COMPUTER WAREHOUSE 
NOW OPEN 

MONDAY -SATURDAY 
9.30 5.30 

BUY 
SPECIALS 

BULK RAM SCOOP 
4116 200 NS S fer £12.95 
4164 200 NS £0.50 each 

2102-850 NS 8 for £5.50 

INC VAT 

TELETYPE ASR33 
I/O TERMINALS r r > 

,, 001i#r 
Fromf195 + CAR 

+ VAT 
Fully fledged industry standard ASR33 data ter- 
minal. Many features including: ASCII keyboard 
and printer for data 1/0, 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 £12.50 + VAT 

KSR33 With 20ma loop interface £125.00 + VAT. 

Sound root 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. 
830 front loader, pack change vie front 
door £550+ vet 
830 flied, ck change via removal of top 
cover £285 + vet 
+!9 - 15v PSU for 2 drives £125 + vat 

Carriage Et insurance on drives £1 5.00 + vat fully 
DEC RK05, NOVA TEXAS comparable 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 At O 5 amp £8.95 
Corcom Inc F1900 30 amp £13.95 + pp E1.00 

DC SYSTEM SUPPLY 
fissional ully cased fan cooled system supply. 

Standard 240 Vac inputwith the following DC outputs 
5 V@ 11 amps+15-1 7v @amps. -1 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 circut£55.00+ carr£8.50 + vat DIM 15.5" x9" x 6' 

NATIONAL 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 price) All 
electronics are mounted on a PCB measuring only 
3" x 1;" 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 

f I I t'llìllNlt' 
i¡1q11'l1Nl Nlti 

k k1Ull'tllf N B6X(y 
DISCOUNT 

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 

2.51áe E 4.75+pp f1.25 51ás f 6.75+pp f1.80 
161áe £11.75+pp f2.25 201ás 09.99+ pp f4.75 

CONNECTORS 

25p 1.70 1.10 
258 1.00 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 +£11.50 carr+ 
vat 

WIRE WRAP SKIS. 
24 Pie Vero 28p 
14 Pia Geld 22p 

I6 Pie Gold 24p 

100 PC8 Mitt Od. 

CIO 
DATA CASSETTES 

10 for £5.75 
lee. VAT 

MPU 
EXPERIMENTORS 
t5v+ 1 2v-1 2v -24v 

POWER SUPPLY 
Once again ee am wry phased to offer this superb Paver 

Supply Unit and hope to see most d oa prates 
customers who wee disappoied when we sold outdo to 

demand lest timothy were adveted!!! Thee sib may OP 

have wed been made for your lab., they consist d a semi 

audaed cases measuring 180mm x 120mm x 350mm 

conlainig al silicon ebetonia to give the falowklg fully 

regulated and short circuit !rod ou8nnt of 

+ 5v @ 2 amps DC + 12v @ 800 ma OC 

-12v @ 800 ma DC + 24v @ 350 me DC 

and deists mtermugh ahAyfloatng5vaugad @ 50 meDC 

Mich may be seined to give a host of other voltages. Al 

outputs ee brought out to Ih hunt pd vie miniature jack 

sodats and are also dupicated at the rear on shod flying 

leadº. Units accept standard 240v reins input Thwart 

ex GPO and may have mina scratches on de honl ponds, 

they are sold nbsbd but in good Clamd cardigan. 

£16.50 each +£2.50 p+p omelet with circuit 

and component list Trnelomra gmsaeed. HURRY 
WHILE STOCKS (ASTII 

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 wit instantly realise it 
meets all the requirements of the most exacting 

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 2708 eproms easily reconfigured for customfonts etc. 

All this and more, not refurbished but BRAND NEW At Only £525 +VAT 

OPTIONAL EXTRAS' lowercase option £25.00.16k buffer£30.00* Second tractorfor 
simultaeous dual forms £85.00' Floor stand £45.00 ' specialist carriage £19.00 All 
items plus VAT data sheet on request 

8" FLOPPY DISK DRIVES 
Unbelievable value the DRE 7100 B 7200 8" disk 
drives utilise the finest technology to give you 100% 
bus compatabilitywith mostdrivesavailable today, the 
only difference being our PRICE and the superb 
manufacturing quality. The 7100 single sided B 
7200 double sided drive accept hard orsoft sectoring. 
IBM or ANSI standard giving a massive 0.8 MB 
(7100) Er 1.6 MB (7200) of storage. Absolutely 
SHUGART, BASF, SIEMENS etc computable 
Suppled BRAND NEW with user manual and 90 day warranty. 
7100 single sided £225.00 + 9.50 carr+ 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 drive. 
Data sheet on request 
SPECIAL new, RODE PSU, drives 2 DRE drives £39.99 + carr+vat 
8" single sided, single or double densitydiskettes E1.80 each £ 15.00 for 10 inc. lib case +vat 

COOLING FAN SPECIAL 
'cep your equipment . a . re la: e wit our range of professional fans. 
ETRI 99XU01 Miniatureequipmentfan 240 v ac working DIM 92 x92 x25 mmBRAND NEW 
complete with finger guard. Makes price £16 our price £10.25 
BUHLER69.11.22 micro miniature 8-16 v DC reversible fan Measures only 62 x 62 x22 mm 
Uses a brushless DC servomotor, almost silent running ideal portableequipment, life inexcesaof 
10,000 hours. BRAND NEW manufacturers price £32.00 our pace £13.95 
MUFFIN/CENTAUR cooling fans. tested ex equipment 240v £6.50. 115v £5.50 + pep 
£1.90 
KOOL TRONICS Powerful snail type blower gives massive air movement with centrifugal rotor 
DIM as acube 8" x8" x 6" air aperture 2.5" x2.5" with flange fixing. BRAND NEW 110v 50 Hz 
ac working ONLY£9.95 + £1.90 .. 

- 

ELECTRONICS 
Dept E.T.I., 64-66 Mellon Rd., Thornton Heath, MAIL ORDER 
Croydon, Surrey. Tel: 01-889 7702 or 01-689 6800 INFORMATION 
Unless otherwise stated all prices inclusive 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. Bone Fide account orders 
minimum £20.00. Export and trade enquiries Welcome. Orders despatched 
same day where possible. 3% surcharge on Access and Barclaycard orders. 

6011 SSC PLO 55p 

7511 BNC PLO lip 
P1251 PLO 49p 

80235 BNT 35p 
100 PC8 MIN ORD. 

HIGH SPEED 
DATA MODEMS 

A Nab piece of snaffle made by SE Laba Ltd to 

"re cost apead' spec for de GPO, Ow Moden 12 'e a 

spahaos Mediator um an DAt& 2412 venires 

otter dala kola Mary learn iakde sweat* V26 

modulation, 2400 bed td dap 600/1200 atalñy, 

as awe, 4 wie or 2 was cases Sap laK 

*Sus indication CMOS **dopy, modular careneeav 

wend cat ow £700 park Baia bed ass, 

supplied melee with PSU e 
£185.00 + £9.50 cerip + VAT. 

'Permission may be rapid for connection to PO live. 

DISTEL 
"Dial our Database!" 

Get information on 1000's of stock 
items and ordervia yourcomputer. 300 
baud on 01.889 8800 
18.30 to 0900 8 days a week and all 
davSundaya. ITS FREE! 

SOFTY 1 Et 
EPROM BLOWER 

Software development system invaluable said for designers, 
hobbyists, etc. Enables open heart surgery on 2718, 2708 etc. 

Blows, copies. reeds EPROMS or emulates EPROM/ROM/RAM 
in situ whilst displaying contents on domestic TV receiver. M 
other features. £115 + can. + VAT. Optional 2718, 2718 

Function Card f40 +VAT. PSU £20 +f 1.50 cart. +VAT. 
Sony 2 fer 2718/2732 £169+vAT 

Write of for more dotage. 

9" VIDEO 
MONITORS 

Ea -equipment 9" Motorola Video Moncton 75f2 compaile 
input, tested but ungwnnted. £39.98 +£7.50 cordage 

+ VAT. Complete with circuit 

SEMICONDUCTOR 
'GRAB BAGS' 

bind feet merino velue content: Include mason, dlgIM, lime. I. . 

tracs diode, bride. roe., sa. etc. At devisas pearled broad now null epee 

with maufearer's wirings folly waffled. 60+ Ne a.ee 100+ beg 96.15 

TTL 74 brie 
A eremite W rdrese of sr "eras the bard" ranee of 74 TTL wrist I.C.'s 

mien a to offer 1096 lied "moody TTL" web NO ate Plia Midi two 
thora drips In the bp wow needy wee to bur. 
Poily paraded at I.C.'s full ipse.100+ aid 200+012.91700+ Lt1.M 

11134111FULLY 

CASED 
ASCII CODED 

KEYBOARDS 

at,AC' r::s. IDEAL - 
TANGERINE, 
OHIO ETC, 

Straight from the USA made by the world famous R.C.A. Co., the 
VPBO) 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 rail, keyboard 
impervious to liquids and dust, TTL or CMOS outputs, even en 
onboard tone generator for keypress feedback, and al year full 
R.C.A. backed guarantee. 
VP/01 7 bit fully coded output with delayed 
strobe, etc. 

VP811 Same as VP801 with numeric pad. 

VP606 Serial, RS232, 20MA and TTL output, with 
6 selectable Baud Rates. 

VP/16 Same as VP606, with numeric pad, 
Plug and cable for VP601, VPOII 

Plug for VP606, VP616 £2.10 

Post, Packing and Insurance. 

ORDER NOW OR SEND FOR DETAILS. 

£64.28 
£84.34 

£1.95 £1.95 

5v D.C. POWER SUPPLIES 
of .wing the recent "SELL OU " demand for our v 

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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BRANDLEADING ELECTRONICS 

IOWAvAn..ABLE IN KIT FORM 
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 

-, 
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AT -80 

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 

e- 
\\ fflir1G 
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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 
Over 250 components to assemble 

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 sequence 
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 

(e, 

e 

.w 
. 
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Tra- 11111i 

TX2002 
Electronic Ignition 

The ultimate system 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. Over 300 components to assemble. 
A real challenge for the electronics enthusiast! 

L 
,, 

1=1 

'ZZ(4( 
All EDA-SPARKRITE products and designs are fully covered by one or more World 

Mil 111111 .11 MI OBI 11.1 Ell Mill MIMI MI 11111 MI MN I. 
NAME 
ADDRESS 

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR 

KIT REF 

CHEQUE NO. 
24 hr. Answerphone 
PHONEYOURORDERWITHACCESS/BARCLAYCAR 

PRICES INC. VAT. POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED 

all all BS 11311 Ills BS MO 
Allow 28days all del n I 

SELF 
ASSEMBLY 

KIT 

READY 
BUILT 
UNITS 

SX 1000 £12.95 £25.90 

SX 2000 £19.95 £39.90 

TX 2002 £29.95 £59.90 

AT.80 £29.95 £59.90 

VOYAGER £59.95 £119.90 
MAGIDICE £9.95 £19.90 D 

ETI 6 82 

CUT OUT THE COUPON NOW! 
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DESIGNERS 
NOTEBOOK 

It's definitely a MOSFET month; we've shown you how to design big 
with our 150 W amp, and now Don Keighley provides a counter- 

balance with lots of smaller applications. 

Ffield effect transistors (FETs) are peculiar brutes. If you've 
used them you'll know what I mean - negative bias 
voltages, depletion layers, pinch -off voltages and so on, 

ad infinitum. If you haven't used a FET before, the theory is sim- 
ple enough: a FET is essentially a doped -silicon resistor (Fig. 1), 

much I ike a normal carbon resistor. The doped -silicon, however, 
exhibits a change of resistance if an electric field through the 
resistor varies. The electric field depends on the voltage present 
at the gate of the FET (Fig. 2), so a change of gate voltage 
changes the current through (and hence the resistance across) 

the device. Essentially a FET forms a voltage controlled 
resistance. In the example shown in Fig. 2 (a P -channel FET) a 

gate voltage of 0 V will produce a resistance of approximately 
100R and a gate voltage of 5 V will produce a 1 MO resistance. 
For an N -channel FET the opposite is true; a gate voltage of OV 

will give a resistance of 100R, - 5V gives 1 MO. For low drain - 
source voltages and low drain -source currents, the resistance 
change is linearly related to the gate voltage. 

FETs have two enormous advantages over bipolar tran- 
sistors. First, the gate input resistance is very high, meaning that 
virtually no current needs to be drawn from preceding circuitry. 
Second, FETs can exhibit very fast switching speeds - they can 
be used quite easily up to frequencies of many megahertz. 

Problems, Problems 
So, everything is fine - as long as you follow the rules. In 

low -power applications there is no reason why FETs can't be 

used anywhere a bipolar transistor can (they are, in fact, more 
versatile than bipolars - in low -power applications). But, 

therein lies the rub - power. It is very difficult (and expensive) 
to make a FET which can pass large currents: the main reason 

being the horizontal make-up of ordinary FETs. Bipolar tran- 
sistors have vertical current flow and can pass larger currents 

1 DRAIN 
DOPED -SILICON 
RESISTOR 

o 
o J 
U W 

CURRENT 
(VAR IES W ITH 

SOURCE ELECTRIC FIELD) 

Fig. 1 A field effect transistor (FET) is a doped -silicon resistor, the 
resistance of which can be varied by changing the electric field 
through it. 

Fig. 2 The symbol for a FET. Current through the FET and hence the 
resistance across it is controlled by the voltage at the gate. 

3 
SILICON 
DIOXIDE 

BASE EMITTER 

N+ 

COLLECTOR 

GATE 
DRAIN SOURCE 

SILICON 
DIOXIDE 

Fig. 3 Cross -sections through a) a bipolar transistor; b) a field 
effect transistor. 

because of it. Figure 3a shows the theoretical cross-section of a 

bipolar transistor and a similar cross-section of a FET is shown in 

Fig. 3b. Current flow in the bipolar is vertically upwards from 
collector to emitter and the large area through which the cur- 
rent passes allows large currents. FET current flow is from left to 
right (drain to source) and the small area of current flow means 

smaller currents than in a similar -sized bipolar transistor. 
Recently, VMOS FETs have been manufactured which 

overcome the power problems normally associated with FETs. 

A typical VMOS FET cross-section is shown in Fig. 4. Current 
flow is now vertically upwards, from drain to source, in much 
the same way as in bipolar transistors. The larger chip area 

means large current. Hence we have transistors exhibiting all 
the advantages of FETs without the usual power limits. VMOS 
FETs also have some other very interesting advantages: 

low ON resistance - good for audio switching purposes. 
power amplification - as high as 10 6. 

positive temperature coefficient on the ON resistance - as 

the temperature goes up the transistor passes less current, 
therefore remaining thermally stable. 

easily operated in parallel to increase overall current flow - due to the inherent thermal stability no 'current hogging' by 
one device occurs. 

We'll see applications using these advantages shortly. 
The equivalent circuits of a VMOS FET (such as the 

VN67AF) in its OFF and ON states, are shown in Fig. 5: The zener 

diode protects the transistor from over -voltage on the transistor 
gate - it is a feature on many VMOS FETs but not all! If a 

VMOS transistor does not have such a gate -protection zener 
diode, it must be handled as a CMOS IC. You must take care to 
avoid static build-up between connections. 

In the VMOS FET's OFF state (gate is low), diode D1 is 

reverse -biased and no current can flow from drain to source. In 

the ON state the diode is effectively shorted by a 2R0 resistor, 

allowing current flow from drain to source. With gate voltages 
between 0 V and + V the resistor value is within the range 2R0 

to 
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FEATURE 

Fig. 4 Cross-section through a VMOS FET. Current flow is vertical, 
as in a bipolar transistor. 

Fig. 5 Equivalent diagrams of a VMOS FET a) in the OFF state; b) in 
the ON state. 

Fig 6. A simple unidirectional audio switch formed by a single 
VMOS FET. 

Applications 
Low ON resistances and high OFF resistances make VMOS 

FETs ideal for use in audio switching networks. Figure 6 shows a 

simple on/off audio switch controlled by the voltage on the 
transistor gate: +15 V turns the switch on and 0 V turns it off. 
Audio signals can only pass in one direction, from drain to 
source, but any audio voltage of about -1/2 V to + 5 V can be 

switched. 
The extremely high gate -input resistance of VMOS FETs 

means that they can be switched by virtually any control 
method, such as CMOS, TTL, op -amps and soon. A four -channel 
audio multiplexer is shown in Fig. 7, which uses a bank of four 
VMOS FETs as input switches with the transistors being clocked 

Fig. 7 Four VMOS FETs used in a four -channel audio multiplexer 
giving a time division multiplexed output signal. 

Fig. 8 TTL gate logic can be used to control VMOS FETs but a gate 
pull-up resistor must be used to ensure that the FET gate reaches a 

high enough voltage to allow sufficient current flow through the 
FET. 

Fig. 9 Simple audio siren. An astable oscillator provides drive to 
switch the VMOS FET on and off at an audible rate. 

in turn by a 4017 decade counter. The fourth output of the 4017 

is connected to the reset pin, giving al -2-3-4 count to control the 
VMOS FETs. As each FET is enabled by the 4017 counter the 
audio input at its drain is connected, via the source and a 10k 
resistor, to the op amp. 

If TTL logic is used to control VMOS FETs, a gate pull-up 
resistor must be inserted (Fig. 8) to ensure that the gate voltage is 

pulled up to +5 V when on - sufficient to give about 500 mA . 

of current through the transistor. Figure 8 also shows the princi- 
ple of VMOS current control through a load, in this case an in- 

dicator lamp. The load can, however, be virtually anything re- 

quiring current, eg relays, LEDs or loudspeakers. 
Figure 9 shows the circuit of a simple siren using an astable 

(formed by CMOS gates), a VMOS FET and a loudspeaker. 
When the transistor is on, its drain to source resistance is about 
3R0 so about 1 A (ie V/R = 11/11) passes through the 
loudspeaker. The average current (assuming a 50% duty cycle 
from the astable) is therefore about 500 mA. Audio output 
power is thus about 2 W. 

Paralleling two or more VMOS FETs in an output stage 

easily increases current -handling capacity. The siren circuit of 
Fig. 9 is redrawn in Fig. 10 with four paralleled output transistors. 
This more powerful siren will produce an output power in the 
region of 6 W. You can see that no ballasting resistors are need- 

ed (as you would require with a similar circuit using bipolar tran- 
sistors) because of the positive temperature coefficient of the 
drain -to -source 'on' voltage. The explanation of parallel opera- 
tion is very simple: if any one of the VMOS transistors begins to 
conduct a larger than average current it will tend to get warmer 
and so current flow will reduce. 

Linear Applications 
So far we've only considered switching applications using 

VMOS FETs (ie on or off), but they can just as easily be operated 
in a linear mode (to act as voltage controlled resistors) in the 
same way as ordinary FETs. 

Linear regulators in power supplies are easily constructed: 

10 

HIGH =ON 
LOW OFF 

Cl 
1n0 R1 

680k 01-4 ARE VN67AF 

01 

+11V 

8R 

Fig. 10 Paralleling output VMOS FETs can be done simply because e 
they are inherently thermally stable. 
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Slave power controllers ISPC) 
Controls up to 1000W 

Slave power unit ISPUI 
Power end for remote systems in 1000 
and 2000W versions. 

Master controllers (MCI 
Will master dim from 1 to a bank of 20 

SPC -- RS UNITS 

Remote slaves (RS) - (Preset) 
Will override an SPC at a remote loca 

fion to the main system or control an SPU. 

Supply/reference board 
Provides the necessary s pply 

voltages and signals to all units. Facifi- 
ties for "Kill" and "all on." Supplies up 
to any combination of 50 modules. 

such a circuit is shown in Fig. 11. An op -amp compares the out- 
put voltage with a reference voltage derived from a zener diode 
and parallel variable resistance. The reference voltage is thus 
variable from 0 V to about 11 V. If the output voltage is less than 
the reference voltage, the op -amp increases the drive voltage to 
the VMOS FET, and vice versa, in a negative -feedback con- 

trolled loop. 
Constant -current sources suitable for charging Nicad cells 

can be made easily using VMOS FETs, and a simple unregulated 
circuit is shown in Fig. 12. The current output is defined primari- 
ly by the gate voltage of the transistor by altering the ratio of the 
two resistors R1 and R2. By varying the gate voltage between 0 V 
and 5 V, a range of currents of approximately 0 -250 mA will be 

obtained. Although the high output impedance of the transistor 
(relative to that of a bipolar) provides a level of current regula - 

Fig. 11 A VMOS FET used in a linear voltage regulator. An op -amp 
is used in a negative feedback loop to provide the controlling gate 
voltage for the VMOS FET. 

Fig. 12 Unregulated constant current source formed around a 

VMOS FET. 

Fig. 13 Transistor Q2 holds the gate -to -source potential of the 
VMOS FET constant for any load. The current is therefore constant. 

Fig. 14 A simple class A power amplifier. 

tion, differing loads will produce differences in current flow. 
The circuit of Fig. 13 overcomes this problem with a 

negative feedback loop formed by Q2. This transistor holds the 
gate -to -source potential of the VMOS FET constant for any 

load. Thus the current flow is constant whatever the load. 
A Class A power amplifier can be constructed with a 

VMOS transistor and because of the inherent thermal stability 
of the FET, very few precautions need be taken with the circuit 
(Fig. 14). The high transistor input resistance allows very high 
value biasing resistors. Although obviously an audio power 
amplifier (the transistor load is a loudspeaker!) the circuit itself 
will operate up to the megahertz regions. ETI 

POWER DIMMING 
MODULES 

* Fully isolated * Multi 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/ 

SPC (13.90 
SPUIIK) f9.90 
SPU 12KI E23.90 
MC ....... f7.20 
RS E8.50 
Supply E18.20 

Post/ Pack f 1.50 
Total order 

SPECIAL 
DISCOUNTS 

Are available on 
power dormers. 
Total your order up 
and deduct 
E100 to E199.... 20% 
E200 to E299.... 25% 
E300 to £399.... 30% 

3 CHANNEL SOUNDILIGHT 

CHASER £35.70 

LB31000SLC 

A 111911 p.f ormante soundt light povldm ilass 
mid and trebleeparant ll Vo try alive 

filters, Automatic swachIng to chest' m the 

absence of a music signal 1000W r. han 

STEREO DISCO 
MIXER/PREAMP PFLsuppllyy 11,2 

LBPA3 
M Magnetic 
C Ceramic 

£33.70 
Magnetic or ceramic deck 

ve please state 
All the rsouuements of a stereo di co pre mp 
on one board. ieh and right deck mixers/tone onerl tones to fade 

ve r locks : nc1 F L. The unit Cln beused with 

r rnuuy a 3.33 an,n 

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 acon- 
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 
providea unlimited effects and is a must for all serious 
lighting shows. 

MULTI -4 

£48.90 

The Muln-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 
non are set on control pots which act as electronic switches 
The unit has a wide speed range and will accept virtually any 

and 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 
V 

3 CHANNEL SOUND/LIGHT 
LB31000SL 

£22.70 
All the advantages 

of the SLC withuul chase. 
Controls hass/mid/treble/master sensitivity. 

NOW AVAILABLE! 

BLUE FASCIA PANELS 

(White Lettering) 

Type Knoin um l Sw Price 

Multi 5 4 I £9.70 

410000/C 2 4 1 £9.20 

31000511, 5 - I £8.70 

31000SL 4 1 1 17.70 

Bientinerres 
4 CHANNEL SOUND CHASER 

NEW NEW NEW 
4 CHANNEL SOUND! 

LIGHT AUTO CHASER 

£49.90 

A high performance sound to light providing bass, 
mid, presence and treble, employing auto level 
filters. Automatic switching to Chase in the 
absence of a music signal. 750W /Chan. 

NEW NEW NEW 

A forward runninq LB41000LC-S with sound input ,and 
modulaton. 1dea1 for rope £24.20 lights. etc. 

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 
tootswich trigger and module cascading 116, 

24, 32 channel. etc 1. chase speed and re cycle 
delay 

ELECTRONIC MODULES 
PROFESSIONAL ENGINEERING 

BY PROFESSIONALS 
45 Wortley Road, West Croydon 
Surrey CRO 3EB. Tel. 01-689 4138 

Goods by return (stocks allowing) 
We are open Mon to Fri 9 to 5 l= 

Each nodule is manufactured from the highest 
quality components fully tested. supplied with a 
connection diagram and guaranteed for twelve 
months 

ll ['noes shown are VAT inclusive Please Include 
/5p post; packing e>cept where indnndually 
stated. To rnail order send cheques P.O 
Registered cash Access number C .D. sersone 
f1 extra. For further information send a sae. 
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 hanks of 
lamps up to 1,000W per channel. Two speed 
controls. cross effect to provide settings be 

tween seconds and rapid burst. 
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CLOSE UP OF COME!' KEYBOARD 

I 

Comet 
Aura Sounds have pleasure announcing the Comet, the "Band in One" 
is now available through our branches. Once again the Comet achieve* 

optimum performance in its class. 
It offers:- 
* Numerous realistic and interesting tonal colours 
synthesiser and other modern sounds together with the more 

drawbar and orchestral sounds 
0 Playing aids include chord mew, 

matie rhythm and automatic accosnpankntnt section p1 

' . 40, Comet can accept up four 

THE COMET TRANSPORTABLE \X' 1(1 T 

AURA SOUNDS LTD. 
are the first company to 
successfully market WERSI 
organs and kits in the U.K. 
We have modern show- 
rooms where we pride ourselves 

-4-Opu will receive a friendly welcome 
Why not pop in and see the WERSI 
range for yourself - we can always 
arrange a free demonstration. We 
also offer a free technical telephone 
support service which is second to none. 

Alternatively, fill in the coupon below 
for free details. For immediate action 
telephone 01-668 9733 24 hour answering 
service. 

AURA SOUNDS LTD. 
14-15 Royal Oak Centre, Brighton Road, Purley, Surrey. 
Tel: 01-668 9733 
17 Upper Charter Arcade, Barnsley, Yorkshire. 
Tel: (0226) 5248 
1729 Coventry Road, Sheldon, Birmingham. 
Tel: 021-707 8244 
Micro Centre, Albany Road, Newquay, Cornwall. 
Tel: Newquay 5953 

WERSI and AURA The Winning Combination 

to four 
keyboards (in addition to the 2 keyboards on 
organ - a five man band can play on on 

piffled self 
more, with plug in circuits etc. 

Ergonomic playing table eases operatI. 
The Comet is available in the elegant lines) tit 
the *piffl(W» S) and with chromed steel ISØ' 

(W10 T) ** transportability. 
The Comet, the Organ to welts through the, 

eighties - available now. 
For more details of this superb organ, r, 

us now on 01.668 9733 or write to Antis 
Sounds 1.4414. at the Purley Branch. 

THE COMET SPINET W10 S 

r- im Please send me FREE, all the details of The Comet and 
won 

Wersi Range 

I 

INAME 

I ADDRESS 

Send to Aura Sounds Ltd., 14115 Royal Oak Centre, Brighton 
Road, Purley, Surrey. 
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PORTABLE POWER? 
After years of writing books on computers 

Elephants' 'White 
and awarding his famous W 

to the industry, Adam Osborne finally took 

the ultimate step and produced thortable, 

Osborne I. Despite the fact 
it is 

portable, 
ably price d 

well ...almost, and fairly 

aso hardware goes, t 
severalin thundred 

seems 

to be the fact that yougethill 
and 

pounds' worth of software thrown 
Pn 

for free. 

Having humped the systemits 
down dale and generally put it through 

have 
paces, our reviewer will hopefully 

recovered sufficiently to put pen to paper 

and report on his findings. 

SIMULATING FORTH 

MEXT MO 

PRO 
STEP 

The interest sparked off by our recent series 

on FORTH has been so great that even we 

were taken by surprise. Asá rather esult,n 
next 

month we'll be publishingTH operations so 
l 

BASIC simulator wouldORke to try out the 

those of youhaving to buy 

language - without actually have a 

a version of it for your system -s can 
and 

go. It certainly won't break any P ee 
-low, but it 

records, intact it is 
you 

get to 
does alloww 

grip., 
Y 

with Reverse 

Polish Notation. 

S 

MERS' TWO - 

OK, so you'Ve learnt to program in BASIC. 

you'd like to have a go at 

Now, perhaps Y put off by the fact that 

a but you're with the same ssemblyour programs 
you can't alter Well, what you 

ease as you can in BASIC. 
ass assembler which 

le first 
o r youd is 

write modify the assembly without 

and thenn 

a 
turn it into iml machine code 

destroying your original. software 

So, if you d like a professionalur 
assembly 

tool to help you with your miss out on 

language programming, 
our next issue! 

ARE YOU SECURE? 
Or, to be more precise, are your programs? 

We'll be taking a look at a 

program protection 
rather 

er next method of P e io 
clevercta allows your programs be 

which actually won't let them run on any 

copied but then in the extreme! 

other system ... frustrating in 
We will also be publishing an extremely 

guarantees 
ingenious Voting Loader which 

perfect loading from cassettes at almost any 

speed. So, for your own peace of mind and 
for 

our programs and data, 

th 
sureura 

se y 
oou secure a copy of our June 

make y 

issue. 
f 

dictate changes to the 
Articles described here are in an advanced state o 

preparation but circuafinaes may 
contents. 
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PROJECT 

STYLUS TIMER 
Do you play your records with a smoothly -contoured, precision - 

engineered, highly -polished stylus - or a worn-out nail? Check your 
playing hours with the ET! Stylus Timer. Design and development by 

Phil Walker. 

For modern styli and cartridge 
combinations the life of the 
stylus may run to many hundreds 

or even thousands of hours before 
replacement is necessary. The trouble 
is that even at five hours each and 
every day (which is quite a lot) it will 
take over six months to accumulate 
1000 hours playing. time. If you are like 
us you could easily forget whether you 
changed the old nail last week or last 
year, quite apart from knowing how 
long it has been used since then. 

Don't worry, help is at hand - this 
device is designed to measure the total 
number of hours your stylus has been 
in use since you last changed it and 
give some indication of that 
measurement. 

The device has six LEDs which, in 
the basic configuration, change every 
200 hours. This could be used to 
indicate that a check on stylus 
condition should be carried out either 
at home or by your local dealer. When 
the last one comes on it will stay on 
until the device is reset (assuming the 
power is on). 

As mentioned above, the basic 

design allows for 200 hours per step, 
the last one occurring after 1000 hours. 
This can be modified to 400, 500, 1000 
or even 2000 hours per step giving 
replacement times of up to 10,000 
hours for the very lightest equipment 
(or Scrooges), or 100 hours per step if 
your equipment is a little heavier than 
some or you want to keep your stylus 
in tip-top condition all the while. 

In order to eliminate dependence 
on mains supplies when the equipment 
is not in use, the device contains a 
rechargeable battery which provides 
the microamp or so needed to keep the 
CMOS devices active. Also the LED 
display is turned off when not required 
to conserve battery power. To prevent 
accidents the reset facility is disabled 
when the device is on standby. 

Designs Discussed 
The -circuit uses standard CMOS 

integrated circuits for most functions in 
order to keep the standby power as 
small as possible. This enables us to 
use a PP3 sized rechargeable Ni -cad 
battery, ensuring that with intermittent 
use the device should operate almost 

indefinitely. (In fact a normal dry -cell 
PP3 battery will give a very long life 
but may not like the charging current 
flowing into it via R7). 

The power for the LED display and 
the timing signal for the logic are taken 
from the AC input. This is any 50 Hz 
voltage source giving between 12 and 
20 V at about 50 mA. For preference 
this supply should be switched with the 
turntable or equipment mains supply. 

There was much discussion in the 
office about the actual method of 
detecting stylus use. The first method 
we considered involved detecting the 
presence of a music signal from the 
pickup, in a similar manner to the 
Watchdog auto -switch -off project we 
published in October '77. However, if 
the signal was tapped off after the 
RIAA preamp we realised the project 
couldn't be built by readers who 
lacked the confidence to muck about 
inside their expensive commercial hi-fi. 
On the other hand, putting the project 
between the deck and the preamp 
would lead to the knotty design 
problem of not degrading the pickup 
performance. Thus we opted for a 
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NOTE: 
IC1 IS 401068 
IC2 IS 401038 
IC3 IS 45188 
IC4 IS 40208 
ICS IS 40178 
IC6 IS 45028 
01 IS TIL78 
02 IS BC 182 L 
D1-4 ARE 1N4148 
ZD1 IS 6V8 400mW ZENER 
LEDI IS TIL32 
LED2-5 ARE GREEN LEDS 
LEDE ISYELLOW LEO 
LEDI IS RED LED 
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Fig. 1 Circuit diagram of the ETI Stylus Timer. The various lettered links are used to select the timing period (see text). 

HOW IT WORKS 
The 50 Hz power input is rectified by BR1 
and charges C2 via Dl. Q2 and R7 form a 

simple voltage regulator using the battery 
B1 as a reference. If there is no AC input 
then D6 isolates the rectifier circuitry from 
Q2 and B1 supplies the very small bias cur- 
rent needed to keep the CMOS devices ac- 
tive via the base -emitter junction of Q2. 

R4, D3 and ZD1 form a moderately 
stable voltage for the optical sensor and an 
input to the power detection circuitry IC1 b. 
The output from the optical sensor (LED1 
and Q1) is taken via R5 and R6 to 'Cie either 
directly or via IC1c. This allows the circuit 
to operate with either an open or blocked 
light path as required. 

Depending on the position of link A -B 
or A -C a 50 or 100 Hz signal will be applied 
to 'Cif. The voltage of this signal is limited 
by R1, R2, D2 and ZD1 to prevent damage 
to IC1. 

IC2 is connected such that it divides by 
220 or 219 as determined by the input from 
IC1d. This is accomplished by the device 
loading its internal eight bit counter with 
the binary number on its inputs each time it 
reaches a count of zero. In this case the 
most significant seven bits are wired to 
1101101X = 21810 while the least 
significant bit (X) is switched between 0 and 
1. The output from this stage drives IC3, a 
dual decade divider. The Q4 output from 
IC3a controls the division ration of IC2 as 

outlined above. As the Q4 output is only 
high for two clock periods out of 10 the 
effective division ratio of IC2 is: - 

8110 x 220 + 2110 x 219 = 219.8 

IC3b is used to divide by 2 in the standard 
circuit and then drives IC4 which does the 
rest of the division required (a factor of 214 
or 16384) to give a one cycle in 200 hours 
signal. 

IC5 is a decade counter with 10 
decoded outputs. Each output is high for 
one clock period of the 200 hour input 
signal (or longer if counting is suspended). 
Only the first six outputs are used to drive 
IC6 and the sixth output also inhibits IC3b 
to prevent further counting. IC6 is a hex 
buffer with three -state outputs which have 
a fairly high current sink capability and can 
be forced to a high impedence state by a 

signal on pin 4. This facility is used to 
prevent the LED display taking current 
while the AC supply is off. 

The reset switch PB1 is connected in an 
unusual place so that it can only pull the 
input to ICla low when the power sense 
circuit indicates that the AC supply is 
present. When operated, the reset circuit 
applies a high logic level to the reset inputs 
of ICs 3, 4 and S for about a second. IC2 is 
not reset and will cause an error of two or 
four seconds in the timing but in a hundred 
hours or so this is not significant. 

mechanical solution, but adventurous 
readers may care to adapt this project 
and the Watchdog circuit for their own 
needs. Note that we CANNOT give any 
technical advice if you do try it. 

The circuit operates by detecting 
when the tone arm is away from its rest 
position and then allowing the rest of 
the circuit to count at 50 or 100 Hz. 
The 50 or 100 Hz is divided by about 
72 million in order to drive the final 
counter at one pulse every 200 hours. 
The already decoded outputs of this 
device (IC5) are used by the output 
driver (IC6) to power the display. The 
division ratio actually used is 72, 024, 
064, this being: - 

214 x 20 x (1/5 x 219 + 4/5 x 220) 
(IC4) (IC3) (IC2) 

The error between this figure and the 
theoretical 72,000,000 is 0.033% or 20 

minutes in 1000 hours. 
The final counter (IC5) has 10 

decoded outputs of which only the first 
six are used. These control IC6 and thus 
the display. When the sixth output of 
IC5 goes high it disables the counter 
chain causing the sixth LED to remain 
on indefinitely. 

IC6 contains six inverting buffers 
which have three -state outputs. This 
facility is used to switch off the LEDs 
and conserve power. 

A transistor (Q2) was used in the 
standby battery circuit so that when 
operating from the AC input, the 
supply voltage to the ICs was little 
different to that when operating from 
battery alone. Also the LED voltage 
can be stabilised at the correct value. 
The configuration allows the battery to 
be trickle -charged from the same 
supply. 

DETECTOR 

EMITTER 

16 

1 13 IC6 

UNDER SIDE OF B' 

FELT OR NON 
SLIP MATTING 

3.5mm 
JACK PLUG 

FILL WITH EPDXY 
RESIN AND PAINT 

PHOTOTRANSISTOR 

12 e 

ALL 
6808 

14 
R10 \l 

LED2 

2 
R11 

LED3 
R M12--. LEDO 
R13 1 

-NVV`--+LED5 
R74 l ---_ LED6 

11 R1^ I LEDI 

11 

i / / 

2.5mm 
JACK PLUG 

Fig. 2 Constructional details of our sensor. 
Using different sized jack plugs will prevent 
incorrect connection. 
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AC SUPPLY 
(12 15V) 

Fig. 3 Component overlay. 

0 
w 

Construction 
The construction of the main unit 

is straightforward, if a little fiddly on 
account of its small size. Assemble the 
components onto the PCB including 
the three links but excluding LED 2-7. 

Place the assembled PCB in the bottom 
of the box and align it over the wider 
spaced fixing holes with C2 next to the 
space for the battery. Mark the 
positions for the LEDs on the front 
panel and the jack sockets and PB1 on 
the back panel. Also mark a position 
for the power cable grommet. Drill all 
these holes in sizes to fit your 
components. 

Wire up the switch and sockets. 
The common connection from R4 on 
the board should go to the sleeve 

. connections on the jack sockets to 

O 
ó 

t+I 
o O 

PARTS LIST 

NOTE 
a = ANODE 
k = CATHODE 

FLAT 

FLAT - CATHODE LED1-7 
COLLECTOR 01 

Resistors (all 1/4W, 5%) 
R1,2 100k 
R3 330R 
R4 470R 
R5,8 47k 
R6,9 4M7 
R7 10k 
R10-15 680R 
Capacitors 
Cl 10n ceramic 
C2 100u 40 V axial electrolytic 
C3,4 100n ceramic 
Semiconductors 
IC1 40106B 
IC2 40103B 
1C3 4518B 
IC4 4020B 
IC5 4017B 
IC6 4502B 
Q1 TIL78 IR receiver 
Q2 BC182L 
D1-4 1N4148 
ZD1 6V8 400 mW zener 

BR1 50 V, 1 A bridge rectifier 
LED1 TIL32 IR transmitter 
LED2-5 2 mm green LED 
LED6 2 mm yellow LED 
LED7 2 mm red LED 
Miscellaneous 
PB1 subminiature push-button 
B1 8V4 PP3-size Ni -cad (or PP3 - see text) 
PCB (see Buylines); PP3-size battery clips; 
case 125 x 65 x 30 mm (Vero ref. 75-2682A); 
3.5 and 2.5 mm jack plugs and sockets; 
three pin DIN plug (if required to connect 
to power unit); thin screened twin cable; 
small grommet; 100 x 55 x 6 mm acrylic 
sheet. 

AC POWER UNIT (IF REQUIRED) 
12 V, 6 VA mains transformer; 100 mA fuse 
and fuseholder; mains neon; case 
125 x 65 x 50 mm (Vero ref. 75-2684B); 
three pin DIN socket; three -core mains 
cable; grommet; solder tags. 

prevent accidental short circuits via the 
panel. The LEDs should now have their 
leads bent so that they will go into the 
board while the LED body protrudes 
through the panel. Finally connect the 
battery connector and the AC power 
lead. The latter should be a twin core 
screened cable terminated in a three 
pin DIN plug or similar to pick up the 
supply. 

The Sensor 
The purpose of the sensor housing 

is to hold the emitter and receiver in 

line and exclude some of the ambient 
light. Our sensor was constructed from 
an offcut of black Perspex about 
90 x 55 x 6 mm. This was cut into 
two pieces (36 x 55 and 52 x 55 mm). 
A U-shaped slot was cut out of the 
longer side of the smaller piece; then a 

hole was drilled in the thickness of the 
material in both legs of the U to take 
the optical devices and hold them in 
line. The back edge of the U was 
slotted to take the screened wire from 
the phototransistor. 

Three holes were drilled along the 
centre line of the other piece of 
Perspex; two to take wires and one to 
take a fixing screw. The underside of 
the base piece was channelled out 
using a rasp attachment in a hobbyist 
drill to conceal the wires. 

The sensor device is mounted in 

the top hole to reduce the amount of 
ambient light reaching it. The screened 
wire from the phototransistor is run 
along the slot in the plastic and down 
the hole in the base. The slot can be 
filled with resin and painted when 
finished. 

If a small three-way connector can 
be obtained this could be used in place 
of the two jacks and a single length of 
screened cable would suffice to 
connect the sensor. 

Power supply 
The AC power supply is very 

simple and consists of a small mains 
transformer, fuse, neon indicator and 
three pin DIN socket mounted in a 

small box. Construction is very 
straightforward and, if the specified 
box is used, most small 6 VA 
transformers will fit onto the moulded 
pillars in the box, obviating the need 
for external screws. 

Use and Modifications 
To use the stylus timer, the sensor 

should be positioned so that the tone 
arm interrupts the light beam when it is 

in the rest position. Make sure that it 
does not foul the arm at any time if 
you have any sort of automatic 
control. 

If possible the AC power supply 
for the device should be obtained from 
your system. Anything from 12 to 15 V 
AC may be used without modification. Ir 
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Up to 25 V may be used but R4 and R7 

should then be 1k0 1 W and 27k 
respectively. If the supply is greater 
than 25 V, one side of any available 
supply is earthed or if you prefer not to 
tamper with your system then use the 
simple mains power supply described. 

With the sensor in position and a 

suitable AC supply connected, press 
the reset button on the unit. The first 
green LED should light and stay alight 
for 200 hours of playing time, followed 
by the next LED until the red LED lights 
to indicate replacement overdue. If the 
power supply is switched off at any 
time the accumulated time is stored 
until the power is restored. 

Other time intervals can be used in 

the device by changing the link 
positions. Changing A -B to A -C doubles 
the time period. Changing G-1 to G -K or 
G -L increases the interval by 21/2 or 5 

respectively while changing it to G -H 
halves it, although it will not stop on 
the last count as before. The link 
adjustments therefore give a range of 
100 to 2000 hours per LED on the 
display - further reductions could be 
made by using pin 2 or 1 of IC4 as 

output instead of pin 3, giving 1/2 or 1/4 

of the period. In some of these other 
positions the intervals between the 
lighting of each LED may not be as 

Inside the Stylus Timer. Take care during construction as things are a little cramped. 

regular as before (especially G -K). If it is 

desired to have counting enabled when 
the light path is obstructed then link 

. D -F should be changed to D -E. 

We would like to thank Sonic Sound 
Audio, who live under our offices and 
kindly dismantled a rack hi-fi system so 
we could take our lead photograph. 

BUYLINES 
None of the electronic bits and pieces 
should present any problems; try any of the 
component companies advertising in this 
issue. The PCB can be obtained from our 
PCB Service using the order form on page 
82; for the Perspex you can try plastics 
suppliers, arts and crafts shops or DIY 
emporia. 

ETI 

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. 

equipment. 

NewJob?New Career?NewHobby?Get into Electronics Now! 
ETI,6821 I 

f.rn.ItS1 irJ I L1LIHoNI(S 

HP; 1E 11H LIC.1 NCI 

E 
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r 

You will do the following: 
Build a modern oscilloscope 
Recognise and handle current electronic 

components 
Read,drawandunderstand 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 

Please send your brochure without any obligation to I am interested in: 

ICOLOUR BROCHURI 
NAME 

I 

n51 

POST NOW T0 

I BritishNalti,onalRadio&Electroanires School Reading,Berks.RG17BR ! 

FREE! 

ADDRESS ,,1111H `,H;11 

I 

I 

I 
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Britain's Biggest Magazine For The Sinclair User 

Over 100 pages of information and programs for the ZX81 and ZX80 

user including a 1K Chess routine! 

ZX Computing is a quarterly magazine with over 100 pages of programs, ar- 
ticles, hints and tips for the ZX81 and ZX80. We've put the magazine together 
with just one aim in mind - to make sure you get the most use and enjoyment 
out of your Sinclair computer. 

In the first issue, as well as a host of 1K and 16K programs (the majority 
dumped directly onto the printer), we've got two articles to help dispel the 
mysteries of machine code, a chess routine which takes up just 1K, an ex- 
planation of PEEK and POKE, an entire section on business uses of the ZX81 

(complete with a program to handle the accounts of up to 100 customers) and 
a construction article which will show you - even if you've never used a 

soldering iron before - how to cheaply double the memory on your ZX81. 

If you're serious about exploring the full potential of your Sinclair com- 
puter, and you want an easy -to -understand series of articles to improve and 
develop your programming skills, then ZX Computing is for you. Issue one is 

on sale now. 

Software Reviews - which programs are the best buy? 
Business Routines - put your ZX to work! 
Expansion Systems - how good and how much? 
Machine Code for ZX81- secrets revealed at last! 
DIY Memory Upgrade - cheap way of adding bytes 

SUBSCRIPTION ORDER FORM 
ut out and SEND TO : 4- 1 

«OWG3UM_THIIIC 

Please use BLOCK CAPITALS and include post codes. 

Name (Mr/Mrs/Miss) 
delete accordingly 

Address 

Signature 

Date 

I ETI JUNE 82 

513, LONDON ROAD, 
THORNTON HEATH, 
SURREY, 
CR4 6AR. 

Please commence my subscription to ZX Computing with 
the issue. 

SUBSCRIPTION (tick as 
RATES appropriate) 

£7.00 for 4 issues 
U.K. 

£1.75 for a single 
copy of the issue E i 

I am enclosing my (delete as necessary) 
Cheque/Postal Order/International Money 

Order for £ 
(made payable to ASP Ltd) 

OR 
Debit my Access/Barclaycard * 

( *delete as necessary) 

ETI JUNE 1982 45 



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 
10MHz band width 
10m1í 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 - £159 UK Post free 

Optional extras - 
AC Adaptor £5.69; Rechargeable batteries 
£8.63; X1 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 
0.1Hz Sensitivity typically 10mV rms 

Timebase accuracy 2ppm Battery life 
10 hours Frequency: 2 ranges, 4 gate times 

Price E67.50 UK Post free 
Optional extras - AC Adaptor £5.69 

LARGE SAE FOR COMPLETE LIST 

AM 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. 

B.K. ELECTRONICS 
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SSS STY ?SA 

Tek Southend 627672 

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 
our 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. 

BICC vero 
The mechanics of electronics 

An entire 
range of 
low-cost 
high- 
performance 
instruments 

sabtronics 
'Making Performance Affordable 

2010A 31/2 -Digit L.E.D. Bench DMM 5020A 1 Hz-200KHz Function Generator 
2015A 31/2 -Digit L.C.D. Bench DMM 8110A 100MHz 8 -Digit Frequency Meter 
2020 31/2 -Digit L.E.D. Bench DMM 8810A 800MHz 8 -Digit Frequency Meter 

with Microcomputer Interface 86108 800MHz 9 -Digit Frequency Meter 
2033 314 -Digit LCD. Hand DMM 80008 1GHz 9 -Digit Frequency Meter 

2035A 31/2 -Digit L.C.D. Hand OMM 8700 10MHz Universal Frequency 
2037A 314 -Digit L.C.D. Hand DMM Counter/Timer 

with Temp. PSC-6S 600MHz Preacaler 
LP -10 10MHz Logic Probe 9005 5MHz Single Trece 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., 

CDC 
lectroi 

vero 

tronics 

Electro 

vero 

rorks 

EMI vero 

Electronics 

Ilf 
9a Crown Street,St. Ives, 
Cambs. PE17 4EB 
Tel: (0480) 62440. Telex 32339 

MS' 

® vero Vero ® Vero itcC 

lectronics Electronics Electronics Electronics Electronics 

tronics 

MCC 
Electro 

tronics 

D" {jÌ1I,rE{,{,1M.{,{y} 
{¡ {¡{¡yyk4LL} k} M>':.::pp M}Ï: ppMi+w}M 

fOFli:dñi!i!I1!I41!P:Frykk#FPkPP.#ºr ThPYrYlrw}P 
4. }' }}ryy }}}i k}Ï kMk 'FM 

eIIi;IIIIpIIkLtrr}t:.rr.tá;P.rrr.krrktk 

kI l, 4Y kMk`kYÏÿ}:y 4}4r:}.x}}} ië' 

yylelllipMl'inÑy,yrPM.,kI:y.Y#r}rp,rr-rr.l;{{,,Cyy;yFY{,, 

kMMpMMliyr}ISMtkk:strTÑ::tri'ri`NP!!rP.MM ® M r ... F 
. , 

yykY iya ^yy`kyy{i.i+Ïiíi:wf Mx%MV,wt,V^MMkVÏil:í. 
Me!FMPGeMMPMMMMk#Y.a,,,:i,f w ,a..v..+ 
Myyli'r,1, MÿMyyµk' Tjip#ï#:n.yy PÏ =.:.:.i,.... ..:r. 
lM lMkM,p!FI}lt ,:w.... 
eyykk 

r}kPw}iiXkMYkwrwxwr.Vq.qw+w+#p kMsr+r`ltkrijñ..p..krn>aºr. . . 
. .. 

IqÄqql;l<päKpeepee;:Ïü:xuw., . . . . . 

01il§IkAklkk:ekFkn:ái:»>a;'ú:i:rV..wé:M n r ÿ }.. ... . . ..... 
..,::.<:`:'á°.::`.aw....y. 

w.. . . , ... ..w.a a. 

y¡j¡{iI{ryllppp{r {eMle,i y,pliïkkÑMRwVtkÏkMV. :.MVi,kpPiVïK 
IIIIIiiliiilllspeirpleA>!14. F,, ,PP,b?!>'Nlin..P 

IiiillilillllleepUMlÿvá)is"ñ%iiréáiÿ:w 
yy}pl. y{,rkk ky}7M } 'iwY}u*#h.YMi#wVar#VLwM# 
BMtfi1M,,hMl!MI.MF.rF'M°4.,ssP s..p..r.r,.rw 

MMMt. "kP } IIIIIIeIIIekejllP..escx.P4r;;r,;:,r.r.,,r... 

w}t.# 
kkrtyk62 k1r k{, 

Illiilpieqlll reP Prr r i`M+;Prrr rPPG.rMM 

IIIIIIIiIIII;eelerer:cep:é;eeeMMeefieeeeeeeele 

IiIql01104lq:k:epete031e2ee0l!l:ekákdl;OO 

IIletiäiililell<depeMRMe:eMeereMeeeeepeklllelll 

IiillilllineqllKer,:ApePer?bpkMelpl:el;l;pl:kll:Kk 

ieiiiiliililkeMleleel;IeeGeeeeMrkIeeIIIIIII :' r<,. 
Iliiillllqiiildldlqlllle[<IeIleleelepllMelllkpl 

iiiiiliiiiiiiidilMMeeIIIIIOIIIkIIliklpl<IIIIII 
.... 

IIIIi;iIIIIIIMIrIglMpplelelMMeFl;eplRl:i;IeI;IIIIIIi 

vero vero vero cia 
Electronics Electronics Electronics Electronics 

vero 

Electronic 

ven 

nfCs 

vero 

4Ctronc 

vere 

Electronic 

ETI JUNE 1982 



SALE ELECTRONIC 

ge<ç ...--Mb k 

9Pe 
Pe Pt Pe 

: 
releflelefl 

fr0 00 G 0 

ilithSe:t 

l 

'4*4.1i:I 

w w w w w w 
}1RRRRR 

A A A 

uin; 

///DI 

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. VAT) 

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 Aclivision cartridges which are 
currently on special offer reduced from 619 95 to 

£16.95 Inc. VAT 

ATARI CARTRIDGES 
20% OFF R.R.P. 

Atari Soccer £29.95 
NOW £23.95 
Activision Dragster E18.95 

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 releases. Telephone us with your name and address and 
we will add your name to our computer mailing list. 

' - O ---._. .., .- 

INTELLI VISION 
THE ULTIMATE T.V. GAME 

R.R.P. £229.95 (inc. VAT) 

OUR PRICE 

£ 156.48 + VAT 
1£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 ine VAT 

The Mattel 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 -bit 
microprocessor giving 16 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 Intellivision a free soccer cartridge is £229.95 but our special offer price is It 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 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. 

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 have a number of secondhand emes and cartridt es. 
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ELECTRONIC CHESS 
Liquid crystal battery chess NOW £5 OFF 
computer with 100-200 hrs R RP 02495 
battery life and two levels of play. SALE PRICE 
Comes with separate chess 

£19.95 board and pieces. 

GRADUATE CHESS"" An 

A de luxe version of the NOW 
electronic chess set with integral £29 95 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 16-8 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 r INC 
STANDARD CHESS MODULE IWAS £54,50 NOW £4995 VAT 

Silica Shop are one o/ the country's leading specialists in ChessComputers and now stock »range or more 
than 20 Chess Computers, including Challenger 7/ 10/ mice. Sensory 8 and Sensory Voice. Diplomat, 

System 3. Morphy, Great Gaine Machine. Voice Champion. and the new Scicys Mark V. 
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COLOUR 
CARTRIDGE 
T.V. GAME if semi Programmable 

e 
V game 

mains transformer 
L NOW 15073 OFF 

Ra n3 
SALE PRICE £29.50 inc van 

BACKGAMMON 
COMPUTER 
Silica stock a wide nga or 
Backgammon ompurer. 
Spin otters5 cupwar51e 
Special otters now available 

on Gammonmaºter. 

NOW £45.95 inc VAT 
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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.nc. VAT 

PAC MAN 2 
Pac Man 2 is based on tee latest pub game. It is a two-colour 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 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. 

R R.P. £24.95 NOW £16.95 inc. VAT 

- THE AFFORDABLE ANSWER 
The Post Office certified telephone answering machine 

"Sorry darling, I will be late home - LoveJohn" 

The Call Jotter I brings the affordable 
answer at the amazing price of £69 (or 
£99 for the Call Jotter 2 with built-in 
remote recall facilities). These amazing 
telephone answering machines are Post 
Office certified and guaranteed for one 
year. They make a thoughtful gift for 
home or use. 

-Call latter 3, lustrated NOW £69.00 inc VAT 

RADOFIN 
TELETEXT 
Putth 

adaptorinto the 
ocket of your colour 

Tv and he 
CEEFAX end ORACLE 

...vision information 
services. 
THIS NEW MODEL 
INCORPORATES 
Double height character 

facility 'True PAL Colour 
Mee e latest BBC B IBA 
broadcast specifications 

ch,12: 
button channel 

WAS £199 inc. VAT em e me p o am 

SALE PRICE £124 'm°' °,a,'mm 
'Gold pierna c board 

inc VAT for reliability 
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For free illustrated brochure and reviews on our ragne or electronic games, please ephone 
01301 1111. Free delivery service available. To order by terephone Please quote your name,. address 
and ACCESS/BARCLAYCARD number, and leave the rest to us. Post and pecking Free of Charge. 
Express hour delivery service available. 

CALLERS WELCOME Demonstrations daily at our Sidcup hop open from Sam-fiym 
Monday -Saturday (Early Closing Thursday Lem. ate Opening Friday Rpm). 
2 YEAR GUARANTEE All goods are covered by a full brain guarantee and many ere further 
covered by our exclusive Silica Shop 2 year Guarantee. 
MONEY BACK UNDERTAKING 11 you are unsatisfied with your purchase and return it within 
7 days we will give you a full refund. 
AFTER SALES SERVICE Available on ell machines out of guarantee 
COMPETITIVE PRICES We are never knowingly undersold 
HELPFUL ADVICE Available on the suitability of each machine 
CREDIT FACILITIES Full credit facilities available over 12, 24 or 36 months at competitive 
rates of interest 
PART EXCHANGE SCHEME Available on second hand machines 
CREDIT CARDS WELCOME Access, Barclaycard, Diners Club, American Express. 

SILICA SHOP LIMITED ET10682 
1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX 

Telephone: 01 -301 1 1 11 or 01-309 1111 
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150 W MOSFET 
AMPLIFER 
Employing MOSFETs, this power amplifier features a 'no compromise' 
design from Dave Tilbrook and is rated to deliver 150 W RMS 
maximum; it features extremely low harmonic, transient and 
intermodulation distortion. This is achieved by overcoming the many 
basic problems encountered in the use of MOSFETs for audio 
amplification. 

The objective of this project is to 
provide a power amplifier 
module of the highest possible 

performance. Ideally the power amp 
should produce an amplified version of 
its input signal and contribute no sound 
of its own. In order to design a 
practical amplifier that will come as 

close as possible to this ideal, it is 

necessary to 'define' limits on the input 
signal characteristic and then ensure 
that the power amp exceeds these 
limits. 

The problem of amplitude 
overload cannot be eliminated, since 
no practical power amplifier has access 
to infinite supply voltage. In order to 
overcome this problem, the ETI -5000 
module has been designed to handle in 
excess of ± 50 V rails, giving it a 

conservative power rating of 100 W 
RMS into 8 ohms. The output stage has 
been designed so that the MOSFETs 
will not operate outside their safe 
operating area on any load in which 
the effective series resistance does not 
drop excessively below 8 ohms. 
Increasing the supply rails will increase 
the audio power output (up to 150 W 
RMS max.) but for normal use, we 
recommend sticking to ± 55 V. 

Similarly, since no power amp has 
an infinite slew rate or infinite 
frequency response, the input signal 
has been limited by a passive input 
filter. It can be easily demonstrated by 
experiment that the introduction of a 
passive filter that does not excessively 
affect the frequency response within 
the audio passband will not affect the 
sound of the input signal. This filter will 
define a maximum possible input 
slope. It is therefore only necessary to 
design the amplifier with a slew rate 
that exceeds this by a sufficient margin 
to ensure freedom from slew -induced 
distortion. Since the amplifier is 

operated below its slew rate limit, the 

Build this amplifier and go to the top of the class. 

application of negative feedback will 
decrease distortion produced as a 
result of the signal slope approaching 
the slew rate (TIM). 

Pair Difference 
Differential pairs have been used 

throughout the design to form not only 
the input stage but also the voltage 
gain stage. This ensures that the 
distortion characteristics of the input 
and voltage gain stages are low enough 
so that the open loop characteristics of 
the amplifier will be determined by the 
output stage. The improved frequency 
and phase linearity of the differential 
pair make it considerably easier to 
ensure that the amplifier meets the 

Nyquist stability criterion. Another 
advantage of the differential pair is its 

relatively high supply rejection, a 

parameter which is often not given 
sufficient attention in power amp 
design. 

Careful control of the feedback 
loop and the use of a passive filter/load 
on the output of the module, coupled 
with the design points mentioned 
above, have yielded an amplifier with 
particularly low dynamic distortion 
characteristics. An amplifier that has 

been designed with these objectives in 
mind will automatically have low THD 
and TID figures. The ETI -5000 is no 
exception, with a THD at 1 kHz and 
10 W RMS of less than 0.001%, rising 
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PROJECT 

A general view showing the internal layout of the amplifier. Toroidal transformers can 
be used instead. 

SPECIFICATIONS 

Power output 
100 W.RMS into 8 ohms 
(± 55 V supply) 
(up to 150 W with suitable PSU) 

Frequency response 
8Hzto20kHz, +0 -0.4dB 
2.8 Hzto65 kHz, +0 -3 dB 
NOTE: These figures are determined 
solely by passive filters. 

Input sensitivity 
1 V RMS for 100 W output 

Hum 
-100 dB below full output (flat) 

Noise 
-116 dB below full output 
(full, 20 kHz bandwidth) 

2nd harmonic distortion 
<0.001% at1 kHz 
(0.0007% on prototypes) 
at 100 W output using a 
± 56 V supply rated at 4 A 
continuous 
<0.003% at 10 kHz and 100 W 

3rd harmonic distortion 
<0.0003% for all frequencies less 
than 10 kHz and all powers below 
clipping. 

Total harmonic distortion 
Determined by 2nd harmonic 
distortion (see above). 

Intermodulation distortion 
<0.003% at 100 W 
(50 Hz and 7 kHz mixed 4:1) 

Stability 
Unconditional 

slightly to around 0.003% at 10 kHz 
(top end distortion figures are a 

function of bias current). It should be 
remembered, however, that obtaining 
low THD figures should not be the 
prime objective of a good power 
amplifier design, but results from the 
reduction of dynamic distortion 
mechanisms. 

Tested And Trying? 
The module has been tested 

exhaustively and all prototypes have 
performed with negligible differences. 

When attempting to measure 
distortion figures as low as these, great 
care must be taken with the earthing 
arrangement to the test equipment. The 

amplifier module will give its lowest 
distortion figures only when measured 
with respect to the correct earth. It 
may be necessary to remove the 
connection between mains earth and 
signal earth inside some distortion 
analysers. This problem will not arise 
when the amplifier is connected to a 
loudspeaker. This condition is not 
unique to the 5000 module, but will 
occur whenever an alternative earth 
path is provided to the output signal 
earth. 

The sound is clean with no sign of 
the aggressive high frequency 
performance common to many 
transistor amplifiers. There are some 
amplifiers that give the subjective 

- 
INPUT 

Fig. 1 The basic voltage gain stage of the 
ETI -5000 MOSFET amplifier. 

impression of being 'over smooth', ie 
the amplifier on first listening sounds 
clean and unobtrusive. Further listening 
test reveals, however, that these 
amplifiers lack detail, and complex 
sounds like a symphony orchestra tend 
to beome a single mass of sound rather 
than bein' rendered as single 
instruments. The ETl-5000 does not 
suffer from this problem! 

Carefully Does It 
Particular care has been taken to 

minimise slew -rate limiting and 
harmonic distortions. An inspection of 
the 'How It Works' section will reveal 
the techniques employed. 

Follow the suggested 
constructional method and no 
problems will be encountered. 

Construction - Module 
The construction of the power 

amp module is not difficult since all 
the components are mounted on a 

single board. Since the design employs 
a fairly large amount of negative 
feedback, the board pattern is a critical 
factor in attaining the maximum 
theoretical performance. It would be 
virtually impossible to achieve the 
same performance if the board pattern 
were altered, without recourse to a 

distortion analyser with a sensitivity of 
at least 0.005% and a very good 
spectrum analyser. The board pattern 
shown ensures freedom from earth 
path interaction and therefore does not 
degrade the distortion performance of 
the design. 

Commence construction by 
soldering all the resistors onto the 
circuit board. The OR22 (0.22 ohm), 
5 W source resistors in the output stage 
get warm if the amplifier is operated 
for extended periods at high power. 
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Fig. 2 Component overlay of the MOSFET amp module. 

Fig. 3. This overlay shows the components which are mounted directly on the copper side of the PCB. 

They should never get hot enough to 
burn the circuit board, since any fault 
capable of causing this much power 
dissipation should blow the supply 
fuses first. Nevertheless, it is good 
construction practice to space these 
resistors a few millimeters off the 
surface of the board. The 4.7 ohm, 1 W 
resistor R29 should definitely be spaced 
off the board since it will overheat if a 

fault condition should cause oscillation 
of the amplifier at high frequencies. Do 
not mount the four 100 ohm resistors 
R21, R22, R23, R24 at this stage. These 
are mounted on the rear of the circuit 

board and are best left until after the 
MOSFETs are mounted. 

Solder the four fuse clips into the 
board next. Now mount all of the 
capacitors, with the exception of C7, 8, 

10, and 11. Once again, these mount on 
the rear of the board. Make sure the 
electrolytic capacitors Cl, C5, C12 and 
C13 are inserted with the correct 
orientation as these are polarised 
components. Mount the 1 N914s and 
zener diodes, taking care to orient 
them correctly. Solder the trim pot RV1 

into place and then the small -signal 
transistors, Q1, Q2 and Q13. 

Next step is to mount the six 

voltage amp transistors, Q3 through 
Q8. These are situated on the board in 

two parallel rows, each row with three 
transistors. In the prototype modules, 
the heatsinks were constructed from 
two pieces of aluminium, as can be 
seen from the photographs. The 
transistors are mounted using 6BA 
bolts, each passing through a pair of 
transistors. This forms a very strong 
assembly which can then be soldered 
onto the board. Insulating mica or 
plastic washers should be used 
between the metal side of the 
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PROJECT : MOSFET Amplifier 

trasnsistors and the heatsink strip, using 
a small quantity of heatsink compound 
between each mating surface. When 
this transistor-heatsink assembly is 

completed, but before soldering it into 
the circuit board, check that each 
transistor is effectively insulated from 

PARTS LIST 
Resistors (all 1/2W, 5%) 
R1 470k 
R2,11 
R3 
R4,16 
R5 
R6,20 
R7,10,13,18 
R8 

. R9,14,19 
R12 
R15,21-24 
R17 
R25-28 
R29 
R30 
R31 

47k 
10R 
1ko 
4k7 
47R 
270R 
10k 
22k 
30 
100R 
39R 
OR22, 5 W 
4R7, 1 W 
1R0, 1 W 
150R 

Potentiometer 
RV1 250R vertical trimpot 

Capacitors 
Cl 
C2 
C3 
C4,7,8 
C5 
C6 
C9 
C10,11 
C12,13 
C14 

470n, 25 V PCB electrolytic 
1n0 polyester 
330p ceramic or mica 
470p ceramic or mica 
100u 25 V PCB electrolytic 
10p ceramic or mica 
220n polyester 
47n polyester 
100u 63 V PCB electrolytic 
220p ceramic or mica 

Semiconductors 
Q1,2,13 BC550 
Q3,4,7,8 
Q5,6 
Q9,10 
Q11,12 
D1,2,3,4 
ZD1,ZD2 

SF470 
BF469 
2SK134 
25149 
1N914 or similar 
12 V, 400 mW zener 

Miscellaneous 
PCB; four fuse clips; two 3 A fuses; one 
plastic bobbin or similar former, 15 mm 
diameter; one metre of 0.8 mm dia. 
enamelled copper wire; two strips of 20g 
aluminium,each 15 mm wide by 47 mm long 
(for voltage amp heatsink); heatsinks, case 
to suit. 

Semiconductors 
BR1 200 V, 35 A bridge rectifier 

Capacitors 
C1,2,3,4 10,000 uF, 80 V can 

electrolytics 
C5,6,7,8 100n polyester 
C9 470n polyester 

Transformers 
T1,T2 two x 35 V secondaries 

Miscellaneous 
SW1 .... illuminated rocker switch, 240 V 
AC rated; 1 off 2A fuse and fuseholder, 1 

off 3 -pin DIN socket; 2 off 2 -way plastic ter- 
minal blocks; 2 off phono sockets; 2 off red 
and 2 off black heavy duty screw terminals; 
clamp grommet and sundry rubber grom- 
mets; hookup wire; nuts, bolts etc; heat- 
sinklfront panel, metalwork etc. 

the heatsink. Using a multimeter on the 
resistance range, check for shorts 
between the centre lead (collector) of 
each transistor and the heatsink strip. 
Note that the bolts through the six 
transistors are automatically insulated 
from the metal rear of the transistor by 
the plastic body of the device so no 
additional insulation of the bolts 
should be necessary. 

Before mounting the MOSFET 
output devices it is necessary to make 
the heatsink bracket. This is cut from a 
suitable aluminium extrusion. The 
board has been designed to suit 
extrusions with one of the sides at least 
40 mm wide. The transistor mounting 
holes have been placed so that the 
heatsink brackets used in the ETI 
300 W modules (April '80) are 
compatible, although there will be 
some unused holes. 

The output assembly should now 
be checked for shorts. Remove the 
earthing bolt first (see overlay). The 
resistance between the case of each 
MOSFET and the bracket should be 
checked with a multimeter. If any 
device shows a short to the bracket it 
should be disassembled and the short 
found. Usually it is necessary to 
replace the TO -3 insulating washer as 
most faults of this type are the result of 
small metal burrs cutting through the 
washer when mounting the device. 

Once the MOSFETs are mounted, 
the last passive components - 
resistors R21, R22, R23 and R24 plus 
capacitors C7, C8, C10 and C11 can be 
mounted on the rear of the circuit 
board. These are positioned on the rear 
of the board so that lead length is kept 
as short as possible. Cut the leads just 
short enough to mount the 
components in place. 

dB 
70 0.03% 

80 0.01% 

Set-up Procedure 
The recommended supply voltage 

for the modules is around ± 55 V. With 
this voltage and reasonable supply 
regulation, the module will deliver 
around 100 W RMS into a nominal 8 
ohm load. 

First, re -check that the output 
devices are not shorted to the heatsink 
bracket. This is best done with the 
earthing bolt removed as mentioned 
earlier. If no shorts are found, replace 
the earthing bolt. 

Do the same check for shorts 
between the six voltage amp transistor 
collectors and their heatsinks. 

Check the polarity of all polarised 
components. It is often difficult to tell 
one end from the other on diodes since 
the markings are easily rubbed off. If in 
doubt, check these with a multimeter. 
Wind the wiper of the trim pot RV1 
fully counterclockwise (least 
resistance). This ensures no bias is 

applied to the output stage. Now, 
remove the fuses from the board if 
they have been fitted and replace them 
with 10 ohm, % W resistors. 

The module can now be 
connected to a power supply. 

Make sure that the power supply 
connections are sound, with good 
solder joints. If you have access to a 

current limited bench supply it is best 
to connect the module to this for the 
set-up and initial test. If you can do 
this, set the current limit to around 
200 mA. Do not connect a load to the 
output of the module at this stage. 

If the power is now turned on, the 
current through the two 10 ohm 
resistors replacing the fuses should be 
low. If these resistors start to smoke, 
this indicates a fault condition - turn 
the power off immediately. 

90 0.003% 

100 0.001% 

110 0.0003% pe...... -1 J-4-4.4 

120 0.0001% 

100 mA 

200 mA- 

10 Hz 100 Hz / kHz /0 kHz 30 kHz 

Fig. 4 This graph shows the measured distortion versus frequency for two values of 
quiescent current in the output stage. 
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F.g. 5 The measured frequency response of the amp ifier (single module). Roll -off points e 
are defined by the input filter (low end) and output compensation network (high end). 
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FEATURE 

READ! WRI 
Letters for this page should be addressed to ReadiWrite at 
our Charing Cross Road address. 

Dear Sir, 
1 am writing to you about two 

separate matters. First, a friend of mine 
recently purchased a kit for the ET! 
System A preamp from felgate, as 
recommended in Buylines. The 
screened cable supplied for the internal 
wiring was the kind which has a 
semiconducting layer between the 
screen and the inner conductor 
insulation. My friend did not know of 
such cable and, as a result, his preamp 
had several strange 'faults.' This could, 
of course, be blamed on my friend's 
inexperience, but 1 think that the same 
mistake could be made by other 
constructors. I leave the matter to your 
judgement, but respectfully suggest that 
you contact Jetgate with the suggestion 
that they include a note in future kits 
making the special nature of the cable 
quite clear. 

Second, I refer to the articles on 
Pickup Amplifier Design (ETI Jan. and 
Feb. 1982). Mr Tilbrook makes reference 
in the first article to a resonance which 
is "a function of both the mass and the 
compliance of the cantilever and 
suspension system," which occurs 
around 10 Hz. As far as 1 am aware, 
there is a resonance which occurs 
around 10 Hz, and it is a function of the 
cartridge compliance. However, the 
mass involved in this particular 
resonance is the mass of the whole 
cartridge plus the effective mass of the 
pickup arm (as 'seen' by the stylus tip). 
This mass is of the order of 5-10 grams. 
The effective mass of the cartridge 
cantilever and suspension system will 
be (at a guess!) 5-100 milligrams. This 
would lead to a resonance around 
100 Hz according to Mr. Tilbrook's 
equation (F-(2 rr mC), where m is the 
mass of the cantilever and suspension 
system and C is its compliance). 

I was also under the impression 
that the RIAA roll -off point around 50 
Hz was defined by a time -constant of 
3180 uS, and not 3150 uS, as published. 
Perhaps this was changed by RiAA at 
the same time as the 20 Hz roll -off was 
added? 

Signetics data shows the input 
current of the NE5534 to be less than 
2 uA, typically 0.5 uA. My own 
experiments have lead me to believe 
that the operation of a moving -magnet 
cartridge is not affected by a current of 
this order flowing through it. However, 
in a preamp which must suit all 
cartridges, a DC blocking capacitor 

E 
must be a good idea. 

To sum up then, thanks for an 
article which treats the cartridge preamp 
very well indeed, despite some small 
confusion over resonances. 
Yours faithfully, 
S 1 Merrick, 
Lancashire 

David Tilbrook has been contacted 
about these points and we hope to be 
running a reply from him very soon. 

Dear Mr Harris, 
I advertised in ETi for 18 months 

but have never received any editorial 
comment. 

We are THE UK specialists in 
pocket computers. This is a very 
exciting field which has not been taken 
seriously. We started by selling the 
PC -1211 and recently the CASIO 
FX-702P and at last the new SHARP 
PC -1500. This really is a fantastic 
machine. We really look after our 
customers with hardware software and 
consumables. Our mailing list has 
grown and we are selling all over the 
world. 

We have the only range of books 
on pocket computing in the UK. Our 
new book "POCKET COMPUTING 
MADE EASY" has sections on the 
PC -1211 - FX-720P and the new 
PC -1500. This is the most 
comprehensive book available on 
pocket computing. We are giving it 
FREE on all orders for the PC -1500. Our 
1982 catalogue is being printed and we 
will send free copies to your readers. 

CAN YOU IGNORE ALL THIS 
EFFORT? 

Give a small dedicated company a 
break. Mrs Thatcher will be grateful. 
Yours faithfully, 
Barry Elkan, 
Elkan Electronics, 
28 Bury New Road, 
Prestwich, 
Manchester M25 8LD 

O.K. You've had a mention. So stop 
moaning! 

Dear Sirs, 
May I ask you to consider the 

following as the basis for a future 
article. 

It is widely known that high sound 
levels can cause temporary, even 

permanent hearing damage. However, 
although this fact is widely known it is 

not properly understood by the public. 
have not seen any 'in-depth' articles on 
the subject in the magazines that 1 take. 

This seems to be a glaring omission 
when magazines such as yourselves 
devote pages and pages to the 
production of sound in ever-increasing 
variety and power. i am not 
immediately involved in this subejct at 
the moment, but my colleagues are, and 
frequently bemoan the lack of 
understanding they encounter. 

Would you consider publishing an 
article to clearly explain the hearing 
process and subsequently explain the 
effects of abnormal sound levels. This 
could be supported by details of 
audiometrics, possibly even a circuit (or 
project) of an audiometer. 

When you consider that many of 
your readers are interested in the beauty 
of sound, from Bach to The Police, 
would it not be a great benefit to help 
them to continue to enjoy their 
pleasures for as long as possible, by not 
having those pleasures diluted by 
unnecessary hearing loss? 

i hope you feel that this idea has 
sufficient merit to result in the printed 
word being published. 
Yours faithfully, 
G.M. Francis, 
Ipswich 

We have published a project for a SPL 
meter recently, but the point on high 
levels is well taken and we'll look at the 
idea for an article in more detail. 

Dear Mr. Harris, 
1 am writing to say how delighted 

we are with Peter Freebrey's article on 
building the Wharfedale E70 speakers 
using our flatpack cabinet kit! 

Just a point, though, - the article 
refers several times to "chipboard". Our 
cabinet kits are made from MDF board 
which is much finer grained, smoother 
and more consistent in texture and 
density than the highest density 
chipboard. Being ideal for speaker 
enclosures, this material is now being 
used by a number of up-market 
manufacturers (in spite of being more 
expensive than chipboard). 

We found the April 82 issue of ETI 
interesting and enjoyable. 
Yours sincerely, 
R.F.C. Stephens, 
Managing Director, 
Wilmslow Audio Ltd. 

To be honest no-one here had ever 
heard of MDF before and even now we 
can't find out what' MDF' stands for! 

Never was any good at woodwork 
anyhow. ETI 
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Kit includes tape transport mechanism, 
ready punched and back printed 
quality circuit board 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. + £2.75 p&p. 
Featured in April issue Practical 

I<r.tronics, reprint 50e Free with Kit. 

P.E. STEREO 
CASSETTE 
RECORDER KIT f NOISE REDUCTION SYSTEM 
AUTO STOP TAPE COUNTER 

SWITCHABLE E.Q. 
INDEPENDENT LEVEL CONTROLS 

TWIN V . METER 
WOW & FLUTTER 0.1 

RECORD PLAYBACK I.C. WITH 
ELECTRONIC SWITCHING 

FULLY VARIABLE RECORDING BIAS FOR 
ACCURATE MATCHING OF ALL TAPES 

STEREO AMPLIFIER KIT 125W HIGH POWER AMP MODULE 

MO» 

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 814"x 334" 
(approxl. 
10+10 Stereo converts to a 20 watt Disco amplifier. 

To complete you just supply connecting wire and solder. 
Features 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 

£16.50 

P.U. 150mV. Aux. 200mV. 
Mic. 1.5mV. 

Tone controls Bass +12db @ 60Hz 
Treble +12db @ 10K Hz 

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 pi -p. 

PRACTICAL ELECTRONICS 
CAR 
RADIO 
KIT SERIES III 

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 
(6"x4"app.) available as a corn- 
fete kit. £2.50/pack + £1.50 p&p. + £2.00 p&p. 

2.95 
BIRD AUDIO 
STEREO CAR 
RADIO BOOSTER 

To boost your car radio or radio 
cassette to 15W r.m.s, per channel. 

+ £1.50 p&p. 

KIT: £10.50 BUILT: £14"25 
+£1.15p&p +£1.15p& 

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 £1) 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 2W' approx. Complete with diagram and instructions. 

2.95 
Self assembly simulated wood 
cabinet sleeve to suit tuner only. 
Finish size: 11'/,"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. 

P 

SPECI FICATIONS: 
Max. output power (RMS): 125W, 
Operating voltage (DC): 50 -80 max. 
Loads: 4 - 16 ohms. 
Frequency response measured @ 100 watts: 25Hz - 20KHz, 
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. 

35 WATT MICRO 2 -WAY SPEAKER SYbTEM 
Unit comprises one 50w 14"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. 

«.. 1r1r e 

SPECIAL OFFER! TUNER KIT PLUS: 
Matching I.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. 

MIXER A 
MONO 

MP 
III e -a a e` - 

£3995t. 

+ £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%"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 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%. 

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. 

R C 
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NICADS: UK's LOWEST PRICES 
AMBIT'S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW 

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. 

78XX 1A 37p 
BC237/8/9 8p 

3SK51 54p 
10MHz xtals £2 
8 Pole 10.7MHz 
xtal filters 
2GHz coax 
relay 150W £10.95 

CMOS 
4000 0,11 4514 1.25 7406N 0.22 
4001 0.11 4515 1.25 7407N 0.22 
4002 0.12 4516 0.60 7408N 0.15 
4007 0.13 4518 0.35 7409N 0.15 
4008 0.50 4520 0.60 7410N 0.12 
4008AE 0.80 4521 1.30 7411N 0.18 
4009 0.25 4522 0.89 7412N 0.19 
4010 0.30 4527 0.80 7413N 0.27 
4011AE 0.24 4528 0.65 7414N 0.51 
4011 0.11 4529 0.70 7416N 0.27 
4013 0.25 4531 0.65 7417N 0.27 
4015 0.50 4532 0.80 7420N 0.13 
4016 0.22 4534 4,00 7421N 0.28 
4017 0.40 4536 2.50 7423N 0.22 
4019 0.38 4538 0.85 7425N 0.22 
4020 0.55 4539 0.80 7426N 0.22 
4021 0.55 4543 0.80 7427N 0.22 
4022 0.55 4549 3.50 7430N 0.13 
4023 0.15 4553 2.70 7432N 0.23 
4024 0.33 4554 1.20 7437N 0.22 
4025 0.15 4555 0.35 7438N 0.22 
4026 1,05 4556 0.40 7440N 0.14 
4027 0,26 4557 2.30 7441N 0.54 
4028 0.50 4558 0.80 7442N 0.42 
4029 0,55 4559 3.50 7443N 0.62 
4030 0.35 4560 2.50 7444N 0.62 
4035 0.67 4561 1.00 74455 0,62 
4040 0.50 4562 2.50 7446N 0.62 
4042 0.50 4566 1.20 7447N 0.62 
4043 0.50 4568 1.45 7448N 0.56 
4043AE 0.93 4569 1.70 7450 0.14 
4044 0,60 4572 0.22 745144 0.14 
4046 0.60 4580 3.25 7453N 0.14 
4047 0.68 4581 1.40 7454N 0.14 
4049 0.24 4582 0.70 7460N 0.14 
4050 0.24 4583 0.80 7470N 0.28 
4051 0.55 4584 0.27 7472N 0.27 
4052 0.55 4585 0.45 7473N 0.28 
4053 0.55 4702 4.50 7474N' 0.28 
4054 1.30 4703 4.48 7475N 0.35 
4055 1.30 4704 4.24 7476N 0.30 
4056 1.30 4705 4.24 7480N 0.26 
4059 5.75 4706 4.50 7481N 0.20 
4060 0.75 4720 4.00 7482N 0.75 
4063 1.15 4723 0.95 7485N 0.35 
4066 0.30 4724 0.95 7486N 0.24 
4067 4.30 4725 2.24 7489N 1.05 
4068 0.16 40014 0.54 7490N 0.30 
4069AE 0.14 40085 0.99 7491N 0.55 
4070 0.16 40098 0,54 7492N 0.35 
4071 0,16 40106 0,69 7493N 0.35 
4072 0.16 40160 1.05 74945 0.70 
4073 0.16 40161 1,05 7495N 0.60 
4075 0.16 40162 1.05 7496N 0.45 
4076 0.55 40163 1.05 7497N 1.40 
4077 0.18 40174 1.05 74100 1.10 
4078 0.18 40175 1.05 74104 0.62 
4081 0.12 40192 1.08 74105 0.62 
4082 0.18 40193 1.08 74107 0.26 
4093 0.30 40194 1.08 74109N 0.35 
4099 0.80 40195 1.08 74110N 0.54 
4175 0,80 74111N 0.68 
4502 0.60 74112N 1.70 
4503 0,50 TTL N 74116N 1.98 
4506 0.70 7400N 0.10 74118N 0.85 
4507 0.37 7401N 0.10 74119N 1.20 
4508 1.50 7402N 0.20 74120N 0.95 
4510 0.55 7403N 0.11 74121N 0.34 
4511 0.45 74045 0.12 741225 0.34 
4512 0.55 7405N 0.12 74123N 0.40 

All the "usual" stuff at rock 
bottom prices + Toko coils, 
crystal and ceramic filters, micro - 
metals toroids, Fairite ferrites, 
Alps switches, OKI LSI, Piezo 
sounders, RF, I F Modules + Kits 

£14.50 etc. 

Price on the page 
.4MN4'E 

WORLD 

OÎRAI-)IO jT.EC7'RONICS 
fS:4Y'fS1: Pr1Tì'1' Si .4TA.ldlt d`k 
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Prices shown EXCLUDE VAT. 
Access/Barclaycard may be used 
with written or telephone orders, 
official MA details on application. 
E & Ea. 

POSTAGE and PACKING 
50p per order 

741255 0.40 741535 0.55 741705 1.25 
74126N 0.40 74154N 0.55 74173N 1.10 
74128N 0.65 741555 0.55 74174N 0.75 
741325 0.50 74156N 0.55 74175N 0.75 
74136N 065 74157N 0.55 74176N 0.75 
741415 0.45 741595 1.90 74177N 0.75 
741425 1.85 74160N 0.55 74178N 0.90 
74143N 2.50 741615 0.55 74179N 1.35 
741445 2,50 74162N 0.55 741805 0.75 
741455 0.75 741635 0.55 74181N 1.22 
7414754 1.50 74164N 0.55 741825 0.70 
741485 1.09 74165N 0.55 74184N 1,20 
741505 0.79 741665 0.70 74185N 1.20 
74151N 0.55 74167N 125 74188N 3.00 

74190N 
74191N 
741925 
74193N 
74194N 
74195N 
74196N 
74197N 
74198N 
74199N 
742215 
74246N 
74247N 
742485 
74249N 
74251N 
74265N 
74273N 
74278N 
74279N 
74283N 
742645 
74285N 
74290N 
74293N 
74297N 
742985 
74365N 
74356N 
743675 
74368N 
74390N 
74393N 
74490N 

r newsagent 
oIr direct, for f 7013 ! 1 

.. 

(Ava-na- ----__-'-.._ - Ilr' t yuur 

0.56 
0.55 
0.55 
0.55 
0,55 
0.55 
0.55 
0.55 
0.85 
1.00 
1.00 
1.50 
1.51 
1.89 
0.11 
1,05 
0.66 
2.67 
2.49 
0.89 
1.30 
3.50 
3.50 
1.00 
1.05 
2.36 
1.85 
0-85 
0.85 
0.85 
0.85 
1.85 
1.85 
1.85 

74LSN 
74LSOON 0.10 
74LSO1N 0.10 
741502N 0.11 
7415035 0.11 
7415045 0.14 
74LS05N 0.13 
741508N 0.12 
7415095 D.12 
74LS10N 0.12 
/4L511N 0.12 
7415125 0.12 
7415135 0.20 
74L5145 0,30 
74LS155 0,12 
741520N 0.12 
7415215 0.12 
74LS22N 0.12 
74L526N 0.14 
7415275 0.12 
741S28N 0.15 
74L5305 0.12 
74LS32N 0.12 
74LS33N 0,15 
74LS37N 0.15 
741S38N 0.14 
74LS40N 0.13 
74L5425 0.30 
74LS47N 0.35 
74LS48N 0.45 
74LS495 0.55 
74L5515 0.13 
74LS54N 0.14 
7415555 0.14 
74LS73N 0.21 

CAPACITY TYPE 1-9 10-49 
500 mAh AA 80 74 
2200 mAh C 2.35 1.99 
1200 mAh D 2.14 2.06 
4000 mAh D 3.05 2.85 
110 mAh PP3 3.70 3.50) 

74LS74N 
7415755 
74LS76N 
74 L5785 
7415835 
7415855 
7415865 
74LS9oN 
7415915 
74 LS92N 
74LS93N 
74LS95N 
74L596N 

0.16 
0,22 
0.20 
0.19 
0.40 
0.60 
0.14 
0.32 
0.28 
0.31 
0.31 
0.40 
1.20 

74151075 0,25 
741S10915 0.20 
74LS112N 0.20 
74SL1135 0.20 
741S1145 0.19 
74151225 0.35 
74LS1235 0.35 
741S124N 1,80 
74L51255 0.24 
74L51265 0.24 
74151325 0.42 
74151335 0.24 
74L51365 0.20 
74151385 0.30 
74LS13919 0.30 
74LS1455 1,20 
74LS151N 0.30 
74151535 0.27 
74151545 0.99 
74 t_51555 0.35 
74LS156N 0.37 
74LS157N 0.30 
741S158N 0.30 
74151605 0.37 
74LS161N 0.37 
74151625 0.37 
741S1635 0.37 
74LS164N 0.40 
741.516515 0.60 
74LS1665 0.80 
74LS168N 0_70 
74151695 0.85 
74LS1705 0.90 
74L5173N 0.60 
74L51745 0.40 
74LS1755 0.40 
74151815 1.05 
74L51835 1,75 
74L5189N 1.28 
74LS1905 0.45 
741S1915 0.45 

741.519215 0.45 
741_5193N 0.42 
74LS194N 0.35 
74L5196N 0,55 
74LS197N 0.60 
74LS2005 3.40 
74LS2025 3.45 
74LS221N 0.50 
74152405 0.80 
74152415 0,80 
74L52425 0.70 
74LS243N 0.70 
74LS244N 0.60 
74LS245N 0.80 
74LS2475 1.35 

74 LS248N 
74152495 
74LS251N 
74LS253N 
741525744 
74LS258N 
74LS259N 
74LS260N 
74LS266N 
74152735 
74LS275N 
74LS279N 
74LS280N 
74LS283N 
74LS290N 
74LS293N 
74LS295N 
74152985 
74LS365N 
74LS366N 
74LS367N 
74LS368N 
74LS373N 
74153745 
74LS375N 
74 L33775 
74L5378N 
74LS379N 
74LS384N 
74LS385N 
74LS386N 
741539044 
74153935 
74L5395N 
74153965 
74L5398N 
74153995 
74L5445N 
74L5447N 
74LS490N 
74156685 
74LS669N 
74LS670N 

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 
0.42 
0.50 
0.40 
1.50 
0.76 
0.32 
0,34 
0.32 
0.35 
0.70 
0.70 
0.40 
0.85 
0.65 
0.60 
2.50 
2.05 
0.29 
0.68 
0.61 
2.10 
1.99 
2.75 
2.30 
1.40 
1.95 
1.10 
1.05 
1.05 
1.70 

RAM 
2102 1.70 
2112 3,40 
2114/2 1.49 
4027 5.78 
4116/2 1.59 
4116/3 1.49 
4864P 12.50 
6116P.3 9.00 
6116P-4 11.25 
8264 12.50 

74CXX 
74 COO 
74CO2 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 

0.35 
0.35 
0.35 
0.35 
0.35 
0.75 
0,35 
0.35 
0.35 
1.05 
1.50 
0.75 

74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74 C107 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C165 
74C173 
74C174 
74C175 
74C192 
74C193 
74C195 
74C200 
74C221 
74C901 
74C903 
74C904 
74C905 
74C906 
74C907 
74C908 
74C909 
74C910 
74C914 
74C918 
74C925 
74C926 
74C927 

0.75 
1.05 
1.05 
1.25 
0.60 
2.10 
1.05 
1.05 
1.25 
0.60 
2.10 
3.05 
2.10 
1.05 
1.05 
1.05 
1.05 
1.05 
1.10 
1.05 
1.05 
1.05 
1.08 
1.08 
1.08 
6.50 
1.55 
0.55 
0.55 
0.55 
6.50 
0.55 
0.55 
1.10 
2.10 
500 
1.10 
1.30 
6.00 
6.00 
6.00 

Processors 
8080 Series 
8080AFC/2 7.30 
8212 2.30 
8214 3.50 
8216 1.95 
8224 3.50 
8251 6.21 
8255 5.40 

Z80 Series 
Z80A 3.75 
28040R 7.50 
280APIO 3.50 
Z80ASI O/1 11.00 
Z80ASI0/2 11.00 
Z80AS1O/9 9.95 
Z8OCTC 4.00 
Z80ACTC 4.50 
Z8001 65.00 

PROM 
2708 2.00 
2716 3.00 
2532 OA 
2732 4.00 

ABIT international 
TEL 'PHONE (STD 0211) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG 

200 forth Service Rood, Brentwood, Essen 
West London Retail Shop at 102. CHURCHFIELD ROAD, ACTON. W3 6DH Tel: 01-992-7748 
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FEATURE 

ELECTROMUSIC 
TECHNIQUES PART 3 
In the final part of this electronic extravaganza, Tim Orr tidies up the 
loose ends with details of ADSR and signal input circuits, plus con- 
trollers and sequencers. 

The ADSR unit has become industry standard for 
generating envelope contours and for filter sweeps. 

Curtis produce an entirely voltage controlled device, the 
CEM3310(Fig.1). The A, D and R inputs have an exponential sen- 
sitivity; these time constants will vary an octave for a 18 mV 
voltage change (or 60 mV per decade) at the input pins of the IC. 
The control voltages are externally attenuated by a resistor pair 
(30k and 470R). The time constants are controllable over four 
decades, that is from 2 milliseconds to 20 seconds. The sustain 
level is variable from 0% to 100%, again using voltage control 
(0 V to + 10 V, linear law). The CEM3310 is ideally suited to 
polyphonic systems where one set of ADSR pots will control 5 
or 10 independent ADSR units, by use of voltage control. An 
ADSR unit that employs a separate pot for each parameter is 
shown in Fig. 2. Time constants from three milliseconds to two 
seconds are available. This unit can be used in monophonic syn- 
thesiser systems. 

Fig. 1 (Right) A monolithic ADSR circuit using the Curtis chip. The A, 
D and R time constants are variable from 2 milliseconds to 20 
seconds. 

Fig. 2 (Below) An ADSR unit using discrete components (courtesy of 
Powertran Electronics). 
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HI INPUT 
GAIN = +20dB TO -30dB 
ZIN = 100k 
SUITABLE FOR HIGH IMPEDANCE 
MICROPHONE OR GUITAR IMO 

log 
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220n 

INPUT 

29.5dB 
FIXED 
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Fig. 4 An envelope follower using 741s. 
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Fig. 3 (Left) An input amplifier 
suitable for a synthesiser, with both 
high and low level inputs. 
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Fig. 5 Typical monophonic synthesiser keyboard unit. 

VPITCH 
+1V/OCTAVE 

+12V 

12V 

Signal Input Circuits 
Synthesisers are often used as signal processors, and so a 

variable gain input amplifier is needed (Fig. 3). This circuit has a 

high level high impedance input, which makes it suitable for 
guitars, plus a low level impedance input suitable for a low im- 
pedance microphone. A fuzz circuit has also been included so 
that severe harmonic distortion can be introduced to the signal. 
Another useful device is the envelope follower (Fig. 4). This is a 

fullwave rectifier followed by a lowpass filter. The envelope is 

often used to sweep a VCF or a VCO, to produce dramatic ef- 
fects. 

Controllers 
Most synthesisers are controlled from a musical keyboard. 

The keyboard has to generate and remember a pitch voltage 
(+ 1 V/octave) plus a gate signal to indicate that a note is being 
pressed (Fig. 5). The pitch circuit is a stable current source that 
drives a resistor chain. A potential of 83.3 mV is set up across 
each 15 ohm resistor. When one note is pressed, the potential of 
that note is stored in a sample -and -hold unit. When the note is 

released the potential is retained. If more than one note is 

pressed, then the lower note is selected. 
A sample -and -hold unit cannot retain its information for 

ever; it droops. A no -droop solution to pitch generation is to use 
a digital system, as in Fig. 6. The 74C922 is a keyboard encoder; 
it scans a keyboard and generates a digital code representing 
the last note pressed. Unfortunately it can only define 16 notes 
(the 74C923 can define 20) and so must be limited to rather small 
keyboards. The digital code is converted into a pitch voltage 
with an eight bit DAC, only using the most significant top four 
bits. Some keyboards have a dynamic feature, so that the faster 
you play the note the louder it sounds. This is done by timing the 
key transition, but it is very difficult to get a natural feel to the 
keyboard. Some keyboards are pressure sensitive; the harder 
you press down, the more pitch bend or vibrato you add to the 
VCO pitch. Other manual controllers such as pitch 
bend/vibrato wheels and joysticks are also employed (Fig. 7). 

The wheels are always mounted on the left hand side of the 
keyboard so that the musician can operate them with his left 
hand and play the music with his right. The pitch voltage from a 

60 ETI JUNE 1982 



FEATURE : Electronic Music Part 3 
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Fig. 6 A digital keyboard, in this case for a 16 -note range. 
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Fig. 7 Two methods of manually 
controlling the pitch of a VCO; a 

pitch bend wheel (above) and a 

joystick controller (right). 
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Fig. 8 Two portamento circuits; one linear (top), the other exponential 
(bottom). 

keyboard is often processed by a portamento unit (Fig. 8). The 
pitch then glides from its last note to the next. Some people 
prefer exponential glides, others linear. 

Sequencers 
Electronic music often has a background rhythm, which is 

generated by some sort of sequencer (Fig. 9). A sequencer 
generates a string of pitch voltages which change on the beat. 
These are used to control a VCO which is perhaps passed 
through an ADSR and VCA unit. The result is a rhythmic string of 
notes. In the circuit, the clock is externally generated, although 
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there is no reason why the sequencer should not have its own 
dedicated oscillator. The sequence length can be modified by 
connecting the reset line to any output; if you connect it to the 
'8' output the sequence length will be 8. An LED indicates which 
decoded output is active. The pitch pots have been given a 

three octave range, which might make tuning rather difficult; 
0.1% of the pot rotation equals 3.6 cents of pitch (100 cents = 1 

semitone). Either a smaller pitch range could be used or 
multiturn pots could be employed, but these are rather expen- 
sive. Some sequencers quantise the pitch into semitone steps so 
that 2.7% of the pot rotation would equal one semitone. During 
this 2.7% rotation, the output pitch remains fixed. This can be 
done by inserting the pitch voltage into an ADC, using the beat 
signal to start the conversion and taking the DAC output as the 
quantised pitch output voltage. 

Final Points 
A modular synthesiser should have one or two simple 

audio mixer circuits (Fig.10,). These can be used to mix the final 
output signal or to send the signal to external treatments such as 

reverberation units, phasers or chorus units, and electronic or 
tape echoes. 

A synthesiser relies heavily on stable and clean power supp- 
ly rails. A good rule is never to dump large currents down the 
ground rail, as this is used as a voltage reference throughout the 
system. If you are going to turn lamps on and off, run them bet- 
ween the positive and negative rails. Ordinary 78XX and 79XX 
voltage regulators can be used, but if they get hot then their out- 
put voltage will drift and will give the system a long warm-up 

INPUTS 

Fig. 10 A simple audio mixer with four inputs. 

OUTPUT 

time. A 723 regulator plus a power bypass transistor will give 
better temperature stability performance. Any hum on the 
supply rails will frequency modulate all the VCOs. 

Good Books 
Musical Applications of Microprocessors - Hayden Book 

Company. 
Active Filter Cookbook - Howard Sams. 
Musical Engineers Handbook - Electronotes. ETI 
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Greenbank 
Greenbank Electronics 

I Dept T6E), 92 New Chester Road, New Ferry 
Wirrst, Merseyside 162 5AG 

(Tel 051 645 3391) 

s 

?J 

o 

o 

TERMS. VAT. CWO. Chelems etc oavable to Greenbank Electronics and crossed 
Add VAT to ad prices at 15% except where stated otherwise. Post etc UK 50p 

(+8p VAT -58p) per order. Expon: NO VAT but add a (Eire). f1 (Europe) and 

13.50 elsewhere Access. Barclaycard. Visa, telephoned orders accepted. 
(Poilu. universities, goal depts. etc can telephone OMeir Orders ler immediate 
despatch on account.) 

FREE LEAFLETS 
Please write m telephone for leaflets, price lists 

e quantity prices. A large SAE is not essential 

but helps us. 

CUSTOM 80 SYSTEM 
Features 
D MODULAR 

EXPANDABLE 
EUROCARD Z80A System, High Speed CPU operates at full 4MHz 

D Al! British designed 
D All boards are high quality, double sided, epoxy glass, with plated 

through holes. 
D All boards are Custom 80 Micro Bus Compatible. 
D 3 quartz crystals for timing stability. 
D Probably the most versatile and easy to expand 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, pixel graphics, contiguons, non contiguons, 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 TV set. 
The keyboard Port card is used to interface the ASCII keyboard to the computer. It is interrupt driven giving fast response to keystrokes. On this card is included 1K of user RAM (this is 

in addition to the 1K of VDU text RAMI and space for a 2K EPROM such es the CSYS operating system. The ROM and RAM can be switched by software, which is desirable if full use is to 
be made of the dynamic RAM expansion cards. 

The CPU board uses the high speed version of the 280 microprocessor and operates et full 4MHz. Full use can be made of the 280A'º powerful interrupt structures including mode 2 
Ivectored) 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 utilises contained in the firmware. 
Programs can be stored using named files on cassette. The dual cassette interface includes facilities for an RS232 or 20mA current loop to drive a printer. The band rate is software selectable between 300 and 2400 band. The card also has a Z80A counter timer circuit. 
For users who would prefer to write programs in BASIC there is a 4K integer BASIC supplied on cassette tape. It includes commands for setting colour, black and white, graphics etc. PLOT (a points), draw (a line), erase (a linel etc. 
We also have the bare PCB's without the components but including full documentation. 
Send for more details (a large SAE is not essential but helps us{ including a comprehensive Custom 80 price list. 
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£13.95 

£4.25 
£2,99 
[3.50 
[6.95 

6800 
6800 MPU 12.95 
6802 MPU £3.99 
6809 £8.75 
68101128 x BRAMI £1.20 
686101128 x BRAMIE1.30 
6820,6821P1A 

6845 
6850 ACTA 
MC6880 

£1.25 
£4.20 
£8.60 
£1.50 
£1.20 

SCMMP Il RAM 110 
SC/MP II 14MHz1 00.47 
INS 8070 [22.37 
INS8154 RAM 1/O £9.52 
INS 82551/0 £3.50 

CMOS 
COSMAC CDP 1802CEE8.50 
COSMAC COP 1802E £10.85 
CDP 1864 (6.45 

STATICS 
2114L 200nS 114 

2114L300nS 83p 
6116 CMOS 2K RAM 200n5 

14.75 
4118 - 1K x 8 £3.25 

DYNAMICS 
411616K200nS 74p 
8 x 4116 £5.96 
4164 £7.95 

UV ERASABLES 
5204 (512 x 81 £7.95 
27081K x 8 £1.75 
2716/25162K x 8 single 5v 

£1.95 
25324K x 815v) £4.05 
27324K x 8v £3.99 

PROM WASHING 
SERVICE 

50p each prom 

SPARE ERASER TUBE 
U.V tube 112") £10.00 

UV PROM ERASER 
UV140 £61.20 
UV141 £77.70 
EPROMPT £33.00 

INTERFACE 
81L5 95 90p 

181Lß 96/97 sep 
81L5 98 90p 
1488 59p 
1489 59p 
75491 70p 
75492 92p 
8726 £1.20 
8728 £1.40 
1174 480' 
AY -3-8910 £5.95. 
FO 1771 £18.00 
8131 £2.50 
8136 £2.50 
ICM 7209 IPA £2.69 
COM 8116 (Baud Rate) 13.00, 

SAA5O50 0651 
SAA5020 [5.33 

7415384 86p 
74L0386 e6p 
7415390 62p 
741039,3 600 
7415395 E1.99 
7410396E1.90 
741S398E2.75 
74LS399 £2.20 
7415445E1.40 
741_0447[1.44 
7415490 £1,00 
74LS668[1.75 
741 0669 E1.50 
7415670 £1.75 

ezrffla 
74504 73p 

74C00 28p 
74CO2 28p 
74C04 2Bp 
74C08 28p 
74c10 28p 
74C14 30p 
74C20 28p 
74C30 280 
74C32 2Bp 
74C42 95p 
74C48 £1.43 
74C73 57p 
74C74 50p 
74C76 57p 
74C83 £1.34 

4012 18p 
8713 4013 34p 

62 4014 75p 
&yp 4015 66p 
yap 4016 32p 

4017 48p 
4018 680 

.81 4019 42p 

.rb 4020 61p 

el 4021 70p 
4022 6p 
4023 0p 
4024 45p 
4025 19p 
4026 £1.30 
4027 38P 

.OB 
4028 58p 
4029 77p 
4030 50p 
4031 £1.70 
4032 £1.25 
4033 £1.65 
4034 (1.95 

46 
4035 95p 
4037 £1.15 
4039 £2.79 

79 L 4 
4039e £2.79 

713 
4040 78p 
4041 lap 

713 
4042 60p 

5713 
4043 
4044 65v, 
4045 £1.70 

P 4046 
4047 í5p 

00 4097 /1124 
ÚM1286 E36 Combined wide 

andwidth vision modula- 
tor with mlercerner sound, 

igh pertormance.___.£9.25 

£2.29 

74C85 01 
74C88 
74C89 £4 
74C90 
74C93 
74C99 £1.06 
74C107 £127 
74C150 p 
74C151 E2 
740154 £3 
74C157 
74C160 £1.40 
74C161 £1.15 
74C162 £1.15 

74C163 £1.15 
74C164 £1.60 
74Ct65 n 
74C173 93p 
74C174 9 
74C175 9 
74Ct92 £1.15 
74C193 £1.15 
74C195 £1.00 
74C200 £7. 
74C221 f1.41 
74C373 £1.79 
74C374 £1. 
74C901 5 
74C902 7 
74C903 5 
740904 
74C905 £7'53 
74C905 6 
74C907 57p 
74C908 C1. 

CRT CONTROLLER: Uarts 
AY -5-1013 £3.45 
ÁV.3 -1014A £5.50 
AY -3-1015 £3.00 
6402 £3.92 
1402 £4.50 
96364E £5.94 

CHAS. GEN. KEY BOARD 
ENCODER 

MK 2302 £15.29 
00.3 25131ßu Unpercasel 

£575 
AV 5 2376 £5.99 

FIRMWARE 
1K MON for Z80 11 r 25161 

includes commented listing 
£14.95 

1K ZMON 280 II x 2516 or 1' 
27081 £14.951 

2K Tiny Basic for Z80 11 

25161 04.95' 
4K NIBL for SC/MP 14 x 27081 

149.95 
4K NI/31-MM for SGMP (4 x 

2708) £4995 
IDescripbon leaflet amiable) 
1K Elektor Junior Il x 2708)..- 

119 85 
112K ELBUG 13 n 51041 £35.001 
ETIBUG 11 x 5204) [35.00 
ETIBUG 11 x 52041 114.95 
ETIBUG 2.11 x 5204) 114.95 
SCMP:K811 x 5204) £14.95 

UHF MODULATORS 
UMI111 E36 Vision modulator. 

1V game or cheap compu- 
ter type .. .......................£2_80 

UM1233 E36 Wide bandwidth, 
computer VDU type..,., 0.50 

74C909 £1.89 
74C909 £1.69 
74C910 £7.45 
74C911 £7.38 
74C912 £7.38 
740914 £1.45 
740915 (1.15 
74C918 £1.10 
740921 [17.07 
74C922 £3.78 
740923 £5.49 
74C925 15.99 
74C926 £5.99 
74C927 £5.99 
740928 £5.99 
74C929 £17.90 
74C930[17.90 
80C95 85p 
80C96 92p 
80C97 85p 
80C98 92p 
82C19 £6.20 
88C29 £2.90 
88030 £2.90 

4000 
4001 
4002 
4006 
4007 
4008 
4005, 
4010 
4011 

14p 
14p 
14p 
sep 
18p 
62p 
35p 
40p 
15e 

VOLTAGE REGULATORS 
7805 4613 

7905 55p 
7812 48p 
7912 55p 

VOLTAGE CONVERTER 
MODULES 

Ideal for use in otherwise 5V 
only systems, to obtain 012V. 

12V, or dual 12V power for 
ASCII keyboards, RS 232 In- 
terfaces, dynamic RAMS, etc. 
All types need - 5V input. 
Size of each module lexclud- 
ing pins/39 x 26 x 10mm. 
Type ADIP-12A10 

1217 output (25-84mAl. 44.95 
Type ADIN-12610 

12V. output 115-84mAl.£4.95 
Type ARID -12610 
n 12V. dual output, 2 x (12. 
42,eAl 

£5,25 

SOLOEROON PINS 
10170p 
NO £3.25 1» [6.00 

DIL SOCKETS 
8/14/16 pin 

8p110011Op 
18/20/22 pin 

16p122p125p 
24/28/40 pin 

25p128pl30p 
24 pin Taxtooi lever 
type zero insertion 
force £5.95 

4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4059 

55p 
50p 
30p 
78p 
78p 
78p 

£1.25 
£1.26 
£1.20 
£4.80 

4060 90p 
4062T £9.95 
4063 99p 
4066 36p 
4067 f3.99 
4068 22p 
4069 20p 
4070 26p 
4071 20P 
4072 20p 
4073 20p 
4075 20p 
4076 bop 
4077 26p 
4078 26p 
4091 26p 
4082 26p 
4085 65p 
4086 65p 
4086 70p 
4089 £1.40 
4093 43p 
4094 £1,68 
4095 90p 
4096 90p 
4098 88p 

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 

95p 
£1.92 
£1.30 
[1.80 
£1.75 

95p 
£1.15 

75p 
60p 

£4.50 
£1.00 
£3.00 
£1.77 
£1.54 
£1.54 
£1.54 
£1.54 
£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 £7.20 
4411 £6.95 
4412VP E8.00 

SWITCH MODE PSUs 
AC 5221S 59/ 10A Ce9.90 
AC 54215 5V/20A £9920 
AC 94215 5V/104 120:2A 12V/2A 5V/0 IA 

f126,óo 
OPEN CARD SWITCH MODE PSU 

FULLY ASSEMBLED P C.B. CAPO 197 e 108 
ß201m Outputs +5V/8A. 5u,5A, 12V/ 1A 12V,1Á 
Type AC9251 8e1.75 
AC835350r34, 24V/3Á, 120/0.17A, 187 n 157 

ß2m01 tee,so, 
NEW Eurocard Switch Mode PSU'' 

Fully Assembled Card, 100 ' 160mm . 7E 30W 
output power 
Type +5V atfiA aa¡us- 01.1- at 
2Typez ... .... t 1,10 
Tape ]151 . 50013A. +12V et 1.26 f42.10 

UV ERASERS 
UV 140,141, for up to 14 PROMS 

UV 1401no timer) £61.20 
UV 141 (inc1. tirnml £77.70 
EPROMPT for up to 32 PROMS low cost 
alternative to above erasers 
EPROMPT £33.001 

1 
Send for free leaflet 

KEYBOARD CASES 
406 x 21Onun Panel size 3300 188min £10.76 

X10 x 340mm Panel size 430 x 115mm £27.79 
2260282 Panel size 145x 152mm £11.401 

4415V £4.80 
4422 £5.66 
4433 £7.70 
4435V f5.40 
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 50p 
4507 40p 
4508 £2.65 
4510 689 
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 (2.00 
4522 £1.11 
4526 95p 
4527 £1.15 
4528 80p 
4529 £1.30 
4530 70p 
4531 61.30 
4532 £1.10 

4534 E5.00 
4536 £2.95 
45371 £26.10 
4538 E1.15 
4539 £1.15 
4541 f1.19 
4543 (1.35 
4549 £3.95 
4552 f14.85 
4553 £2.99 
4554 £1.38 
4555 50p 
4556 55p 
4557 £3.20 
4558 £1.20 
4559 £3.95 
4560 £1.80 
4561 81p 
4562 £4.95 
4566 £1.59 
4568 £2.38 
4569 £1.75 
4572 36p 
4580 14.60 
4581 12.50 
4582 99p 
4583 90p 
4584 48p 
4597 £2.44 
4598 £2.90 
4599 (8.95 
4700 £1.75 
ICM7038A 

£4.25 

'Z80 DATA PACK 
Comprehensive information on the Z80, CPU, P10, LTC 

etc., in the bound data books described helow. 

Mostek Z80 Programming Mantel lapprox 300 

pages) lolly detailed exploration of all the Z80 

ep.codeslassembly language. 

Mostek 780 Microcomputer Oeta Bonk (approx 
475 pages) contains Z88 instruction set and technical 

information and specifications al the Z80 family 

I.C.'s 

Mostek Miaomputer Systems Data Book (approx 

220 pages) contains details of the Mostek range of 

microcomputer circuit boards and software etc. 

The weight of the data pack' is approximately 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). 

5.24288 MHz 
i 32768KHz(watch £250 6.000 MHz 
60 KHz £9.95 6.144 MHz 
1000 KHz E2,90 6 400 MHz 
200-0 KHz £3.78 6.55360 MHz 
204.8 KHz £3.92 7.000 MHz 
262.144 KHz D.12 7.168 MHz 
307.2 KHz 03.92 7.680 MHz 
312.5 KHz £3,92 7,86432 MHz 
455.0 KHz £3.93 8.000 MHz 
1.000 MHz £2,95 8,08333 MHz 
1.008 MHz 13.80 8.388658 MHz 
1.280 MHz 0.82 8 867237 MHz 
1.6MHz £4.25 9.315 MHz 
1.8 MHz £4.25 10.000 MHz 
1.8432 MH £2.99 10.295 MHz 
2.000 MHz £2,80 10,700 MHz 
2097152 MHz £323 10.92 MHz 
24576 MHz £2.99 11.000 MHz 
2.500 MHz E3.92 12.000 MHz 
2.56250 MHz 13.02 14.0 MHz 
3.000 MHz 13.62 14.31818 MHz 
3.2768 MHz £2.70 16.000 MHz 
3.579545 MHz 0.75 18.000 MHz 
3.93216 MHz £3.92 18,432 MHz 
4000 MHz £1.99 19.968 MHz 
9.032 MHz 0.99 20.000 MHz 
4.096 MHz £1.99 20,1134 MHz 
4-194304 MHz 01.89 240 MHz 
4.433619 MHz £125 26.690 MHz 
4.608 MHz £3.23 27.0 MHz 
4 800 MHz £1.99 27.145 MHz 
4.9152 MHz 03.23 27,648 MHz 
5600 Mb £1_p 38.6666 MHz 
MM* 1270 48.000 MHz 
5,120 MHz £323 100.000 MHz 
5.185 MHz 03.23 116.000 MHz 

11010891180 
9.I" PNcle wen copper 

strips 
2.."xl"D.-kat510.11 
2:"x3'1' 

91p 
2 "x17" [251 
3'1"x3Y" 91p 
3e,"x5" [151 
3',"x17" 03.80 
47"x179" £4M 

PWnboare 
Mo strips) 

52p 
"x5" 97p 

3';'0170" 12.32 
Tenson pins E15Á501 
V0 DIP Mara [1.74 
DIP esad6aard £3.86 

Spot lace cuber 0.30 
Pin inscriras tea [178 

EDGE CONNECTORS 
43 way. 0.1" phi was 
wrap. pelsrizieg dot pie 37 

Single sided I1 0421 E3.11 
Oubli sale/ 125421E4.18 

TIMER ICs I 
555/556 16p145p 

OP -AMPS 
W8 pii 01U 

CA3130E 90P 
CA3149E 489 
711 14p 

EUROCARD 19" CARO FRAME 
Kit al 2 ana plates + anales. 2 Ireit aid 2 nec tie bers. 4 
onde location snips (26.54 
Accessories 
Card ondes Beck of 101 £1.93 
Canneclor menin tees 1panl C3.27 
Cale conversion kit El 9.80 
for lit hue 'spirale 30 19' ONpe cue) £32.58 

DIN 41612 E'eacard Connectors 
64 way Pisa raw' a+a 164/961 E2.22 
64 way Social rasa a+c 164/9N C3,39 
04 way Rue rasa a+6164/641 E2.71 

-64 sal Sskel rows a+6164/641 
. 04.24 

E425 
f2.70 
E2.70 
£323 
E1.99 
£1.95 

f2.50 
£1.99 
£323 
£1.99 
E3.62 
1323 
E2.99 
13.23 

E1,99 
E323 
£323 
E3.92 
£1.92 

£3.50 
13.82 
13.62 
E2.92 
£2.50 
£2.90 
13.00 
13.80 
£323 
(3.92 
E2.90 
13.92 
13.00 
E323 
13,50 
f2.10 
£2.90 
E3.00 

TRANSISTORS 
BC 107/8/9 10p 
BC 177 20p 
BC213L 10p 
8C 461 34p 
BC548 14p 
2N 3703/4/5/6 10p 
2N 3820 45p 
TIP 2955 60p 
TIP 3055 60p 

DIODES 
IN4148 4p 
IN 4001/2 5p 
IN 4003/4/5 Sp 
IN 5401 15p 
IA BRIDGE 150V 22p 

SIL RESISTORS 
7 x 10K 18 pin/ 42p 
8 x 10K 19 pint 46p 
8 x 4K719 pin) 480 
8 x 1K(9 pin/ 46p 

OIL RESISTORS 
8 x 33R116 pin) 62p 
RESISTORS 
Carbon film, high 
stability 21W E12 
range 2p each 
100 of one value £1.00 

CERAMB; CAPAC1rATdt3 
10pF, 15pF, 21pF, 33pF, 478F, 

880, 100pF, 150pF, 2200,e70pF, , 312F, 3n3F, 

4n7F, 68F,101F i a 413 tede 
15nF, 22nF, 47nF at óp cadi 
I17hFd 7p 
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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, 146 Charing Cross Road, London WC2 BEE. 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. 

Beginners Guide to Electronics Squires £4.50 
Beginners Guide to Transistors Reddihough £4.50 
Beginners Guide to Integrated Circuits Sinclair £4.50 

E Beginners Guide to Radio King £4.50 
E Beginners Guide to Audio Sinclair £4.50 

Introducing Amateur Electronics Sinclair £4.50 
Introducing Microprocessors £5.20 

E Understanding Electronic Circuits Sinclair £5.30 
E Understanding Electronic Components Sinclair £5.30 

TV Typewriters Cookbook £9.35 
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 
E MC 6809 Cookbook Carl D. Warren £5.30 
E PLL Synthesiser Cookbook Kinley £5.85 
E 8085A Cookbook Titus £10.75 

How To Build Electronic Kits Chapel £3.46 
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 
110 Thyristor Projectors Using SCRs Marston £5.25 

E 110 Waveform Generator Projects Marston £5.25 
E 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 

N E Z-80 Microcomputer Handbook £9.35 
E Microprocessors in Instruments and Control Bibbero 

O £15.30 
Cl) ill Basic Basic Coan £9.95 

fA Advanced Basic Coan £9.95 
E 1001 Things to do with your Personal Computer 

Sawusch £6.00 
Microcomputers, Microprocessors, Hardware, 
Software and Applications Hilburn £17.40 

O E Microprocessor Systems Design Klingman £21.95 
Introduction to Microprocessors Leventhal £11.25 

C.± 
Microprocessor Technology, Architecture and 
Applications £11.30 

2 Basic with Style Nagin £6.30 
E Microcomputer Design Ogdin £9.25 

W Hands on Basic with a PET Peckham £11.95 
Vr E 6800 Software Gourmet Guide and Cookbook Scelbi z £9.30 

8080 Software Gourmet Guide and Cookbook £9.30 
l E The 8080A Bugbook Rony £10.05 

8080/8085 Software Design Titus £10.05 
Lk- How to Design, Build and Program your own Working 
2 Computer System £7.10 
O Your Own Computer Waite £2.25 ( E Microcomputer Interfacing Handbook A/D Fr D/A £6.35 

Crash Course in Microcomputers Frenzel £14.95 
E Musical Applications of Microprocessors Chamberlain 

£20.95 
The Pascal Handbook Tiberghien £12.45 
50 Basic Exercises Lamoitier £11.10 
Learning Basic with the Sinclair ZX80 £4.95 

E Microprocessors for Hobbyists Coles £4.25 
Introduction to Microcomputer Programming Sanderson 
£5.25 

Microprocessors and Microcomputers for Engineering 
Students and Technicians Woolland £5.95 
Using CP/M - Self Teaching Guide Ashley Fernandez 
£6.95 
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 
Microprocessor and Digital Computer Technology 
£16.00 
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 

E 6809 Microcomputer Programmes and Interfacing with 
Experiments Staugaard £11.45 
Wordprocessors Programmed. Training Guide with 
Practical Application £ 
Digital Circuits and Microcomputers Johnson £9.75 
Experiments in Artificial Intelligence for Small 
Computers £7.25 

H The Oscilloscope In Use Sinclair NEW EDITION 1982 
W How to Get More Out of Low-cost Electronic Test 

Equipment Tobery £5.50 

- 
cc 
0 
W 
_ H 

LI Digital Signal Processing. Theory and Applications 
Rabiner £26.40 

E Electronic Communication Systems Kennedy £8.95 
Principles of Communication Systems Taub £8.40 

Introduction to Digital Filtering Bognor £13.30 
E Transistor Circuit Design Texas Instruments £10.95 

Electronic Circuit Design Handbook Design of active 
filters, with experiments: Berlin £6.80 

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 
International Op -Amp Linear IC Selector Towers £8.00 
International Microprocessor Selector Towers £16.00 

E Dictionary of Audio - Radio and Video Roberts £16.00 
E Dictionary of Electronics Amos £16.00 

Dictionary of Electrical Engineering Amos £16.00 
Dictionary of Telecommunications Amos £16.00 
Giant Book of Electronic Circuits Collins £12.75 
World Radio/TV Handbook Vol. 35 1981 £10.50 

E How to Build Electronic Projects Malcolm £6.45 
Modern Electronic Circuit Reference Manual Marcus 
£33.50 

Please send me the books indicated. I enclose cheque/postal 
order for £ 

I wish to pay by Access/Barclaycard. Please debit my ac- 
count. 

5 2 2 4 

4 9 2 9 

Signed 

Name 

Address 
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RETAILMAIL ORDEREXPORT LONDON'S TEST EQUIPMENT CALL IN AND SEE FOR YOURSELF 

INDUSTRIAL. EDUCATIONAL CENTRES OPEN SIX DAYS A WEEK AL,, 

CROTECH 3035 
10 MHZ Scope 
Plus Component 
Tester 

,8'1inar 5" - 
TubelDCmm 

Flat ace 

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 
+ i.e. £84.00 

*s%1£49 Inc. VAT 
(UK c/p £1.501with leather case 

Exclusive to Audio Electronics 

eaol 315 digit LCD 26 mope push baton DA 

ADDC 20 meg dun easic 0.5% 

HC7e3 0.1% version of shove 

SABTRONICS version of shove 

DM6011N180m 3% digit LCD 15 range push 

button plus We Tester 10A DC No AC N 

leave 3% digit LCD range Rotary mirth plus 

Hfe Tester 104 ADDC £69.95 

Callers will always find a range of low cost test 

equipment accessories tools irons and 

boards in stock also special otters for certain 
equipment which will nary from time to time 

Price correct at time of preparation E&OE 

All prices include VAT 

LCD LOW COST MULTIMETERS 
£36.50 

£54.60 
£39.95 

£43.50 

CHOOSE FROM UK's LARGEST RANGE 

STOP PRESS Few only 6110 23 range 10A AC/DC, range 

hold conlinwty buzzer plus much more. Rotary switch 

£59.95 

TRIO OSCILLOSCOPES 
Range of mains operated Scopes with 5" displays, triggered 
sweep (UK c/p £3.50) 

DUAL TRACE 

C81562A 10 MHZ; 10 MV; 1 micro sec. £267.95 
CS1560A II 15 MHZ; 10m V; 0.5 micro sec. £341.55 
CS1566A 20 MHZ; 5mV: 0.5 micro sec. £363.40 
CS1577A 35 MHZ; 2mV; 0.1 micro sec. £523.25 
CS1820 20 MHZ; 2-5mV 1 micro delay sweep £483.00 
CS1e30 Mk II 300 MHZ, 2mV, 0.2 micro sec 

(fitted delay line) New low price £453.00 
CSI575 5 MHZ, 1mV, 0.5 micro sec. Multi display Audio scope. 

£312.80 
SINGLE TRACE 

C01303D 5 MHZ, 10mV, low sweep for observation below 1 HZ 
and up to 450 MHZ. 75mm display (UK c/p £2.00) £124.20 

DIRECT READ 
HV PROBE (uK c/p 65p) 

'0/40KV.20K Volt £18.40 

MULTIMETERS 

(UK c/p 65p or £1.00 for two) 
CHOOSE FROM UK's LARGEST RANGE 

KRTIO1 10 range pocket 1K/Volt 
KRT100 12 range pocket 1K/Volt 
TIOL 12 range 1K/Volt overlead 
NH5510 range pocket 2K/Volt 
ßT511 range pocket 4K/Volt 
ATl 12 range pocket Deluxe 2K/Volt £8.95 
NH58R 22 range pocket 20KNolt £11.95 
YN380TR 19 range plus Hfe test 20K/Volt' £14.95 
KR15001 16 range 10 amp DC range double 5oKNolt £17.95' 
ß73037R 21 range plus Hfe Test 20K/Volt £18.95 
AT102019 range Deluxe plus Hfe Test 20K/Volt £18.95 
ECT5000 As KRT5001 plus colour scales 50K/Volt 

£18.95 
7081 18 range double 10A DC 50K/Volt £23.75 
TMK500 23 range plus 12A DC plus cont. buzzer 
30K/Volt £24.50 
168m 36 range large scale l0A AC/DC 50 K /Volt £28.50 
AT2050 17 range Deluxe plus Hfe tester 50 K/Volt 

£29.95 
AT21023range Deluxe 12A AC/DC 100K/Volt £32.50 
380TH 23 range large scale 10A AC/DC Hfe test 
50meg ohm .1KVAC/DC 100 K/Volt £39.95 

£4.95 
£5.50 
£5.75 
£6.50 
£7.50 

OSCILLOSCOPE PROBE KITS 
(UK c/p 50p per 1 to 3) Available BNC plug 
or Banana Xt £7.95: x10 £9.45: X1 -X10 

£10.50 Also X100 (BNC only) £16.95 

CLAMP -ON-METERS 
INSULATION TESTERS 

Multi -range clamps all with resistant^ 
range, carry case 8 leads. Also,.. ital 
and DC clamp in stock (LIT c/p 750 
ßT300 31A 600V 9 ranges £28.50 
ßT3113 310A 601V 9 ranges £32.95 
K2802 150A, 600V, AC 7 ranges £35.95 
*K2606 300A, 600V, AC 8 ranges £49.50 
62803 300A. 600V, AC 9 ranges £59.95 
62903 900A, 750V, AC 9 ranges £77.50 
62103 1003A, 750V. AC 9 ranges £95.09 
'Optional temperature probe £13.80 
ELECTRONIC INSULATION TESTERS 

Battery operated complete with carry 
case (UK c/p £1.00( 
YF500L 500V/100Meg. Plus 0-100 ohm 

£65.00 
63103 600V/ 10OMeg. Plus 0-2.6K ohm 

£109.00 
K3106 500V 8 1000V, 1000 8 2000Meg. 

£119.00 
K4I01 Earth resistance tester £149.00 
M500 Hand cranked insulation tester 
500V/100Meg. £79.50 

CROTECH OSCILLOSCOPES 
Range of Portable Scopes mains and battery operated. 
Plus special features (UK c/p £3.00) 

3030 Single trace 15 MHZ, 5mV, 0.5 micro secs. Plus built in 

component tester. 95mm tube £172.50 

3131 Dual trace 15 MHZ, trg to 35 MHZ, 5mV, 0.5 micro sec 

130mm tube, plus component tester. £276.00 
3034 Battery -mains dual trace 15 MHZ, trig to 20 MHZ 

built in Nicads, 5mV, 0.5 micro secs. £356.50 
(Eliminator charger optional £28.75) 

Also Available 3033, single trace 3034 £322.00 

3337, dual MHZ, 130mm £454.00 

STOP PRESS 0i</.0 

Model 3035 was £189.75 - Special 011er L 1 

£7ß8 
UU 

THANDAR - SINCLAIR 
Reliable low cost portable instruments, bench models all 
25.5 x 15 x 15cm. Generators mains operated rest battery 
(supplied). UK c/p Hand models 65p. bench £1.15) 

DIGITAL MULTIMETERS (3'/4 digit LCD) 

TM354 Hand held, DC 2A, 2m ohm, 1mV - 1000V DC, 500v AC. 

£45.94 
TM352 Hand held, DC 10A, Hfe test. Continuity test £57.44 
111353 Bench 2A AC/DC 1000V AC/DC 20M ohm. Typical 0.25% 

NEW LOW PRICE £86.25 
TM351 Bench, 10A AC/DC, 1000V AC/DC, 20M ohm 

Typical 0.1% £113.85 
FREQUENCY COUNTERS (8 Olgit( 

PFM200A Hand held LED 200 MHZ 10mV (600 MHZ with TP600). 

New Model fitted BNC sockets. £67.50 
TF040 Bench LCD. 40 MHZ. 40mV (400 MHZ with TP600) £126.50 
TF200 Bench LCD. 200 MHZ. 10-30mV (600 MHZ with (TP600 ) 

£166.75 
TP800600MHZ-10 Prescaler 10mV £43.13 
GENERATORS (All bench models) mains operated, 
TG100 Function 1HZ-100 KHZ Sine /SO/Triangle/TTL £90.85 
TG102 Function 0.2 HZ -2 MHZ Sine /SO/Triangle /TTL £166.75 
TG105 Pulse. 5 MHZ-5HZ (2000S-200mS) various outputs £97.75 

OSCILLOSCOPE (Bench model low power portable) 
10 MHZ 2" trace. 10mV. 0.1 micro sec. All facilities. 
Model SC 110 £159.85 
Rechargeable battery pack £8.63. AC adaptor/charger £5.69 

OPTIONAL ITEMS 

Carry case (bench only) £6.84 AC Adaptors (state model) £5.69 
711301 DIGITAL thermometer handheld - 50° to 750°C £68.43 

r LOGIC PROBE (UKc/p450) 

Lesder co m75 50 MHZ. 

10ClEG ohm. lOn See 

wirr carry cese 

Model 129 es 
above 09.3E 
CPIO 10Mar Rohe ClOSO 

£56.90 

SCOPE ADD ON UNITS 
SUITABLE 
FOR ALL SCOPES 

LTC905 Semiconductor Curve tracer £95.45 
(post 85p) 

HZ65 Component Tester £29.95 
(Post 55p) 

KEITHLEY PROFESSIONAL 
DIGITAL MULTIMETER 
UK clp 75p 
Model 130, 25 range. Easy to hold and use 

LCD DMM. Size 7 x 3.1 x 1.5 

Ranges 

OC Volts 200mV-1000V 0.5% 100 micro volt 
AC Volts 200mV-750V 1% 100 micro volt 
DC current 2mA-10AMP 1-2% 1 micro amp 
AC current 2mA-10AMP 2°%o 1 micro amp 
Resistance 200 ohm -20 Meg 0.5% 0.1 ohm 

£102.35 
Model 129 as above £79,35 

LIMITED writ iE&ir I A fIrnielrlr 
301 EDGWARE ROAD, LONDON, W21 BN, ENGLAND. TEL 01-724 3564 
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 

¡y A 16DerA NEW( -C.4U-/NAn/ASS )br l?,Serit Ç 

VISA 

en 4 
3- 4 

TV COLOUR GENERATORS 
PAL UHF and VHF Models 
LC0393 VHF 6 pattern £143.75 
LCG392u UHF 15 pattern £228.85 
LCG3O2v VHF 15 pattern £231.15 
LCG399 VHF/UHF 13 pattern £572.70 
MC101 UHF pocket colour} £162.50 
Fitted WADS 

Order by Post 
with CHEQUES/ 
ACCESS/VISA 
or Telephone 
your order 
Allow uptolOdays 
fordelivery 

Send large SAE 
(20p UK) 
Schools, Companies, 
etc. free on request. 
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ROBOT MODULES 
A brace of projects for our mobile this month; a digital PWM interface 
board for the motor controller so your computer can take your robot 
for a walk, and an optical sensor so it won't run over your 
catlbudgielkids. Here's the first one. Design and development by Rory 
Holmes. 

The digital pulse width modulator 
is constructed entirely from 

CMOS logic ICs to provide pulse 
control of two independent channels. 
Pulse width modulation can be used to 
control a variety of analogue functions; 
this design is offered to allow computer 
control of ETI's Dual Motor Switching 
Amplifier, featured in part 1. 

Binary counters are used to count 
both the ON.and the OFF periods of 
the mark -space cycle; thus the duty 
cycle is independent of the timing 
circuitry, being an exact ratio of two 
numbers. 

The duty cycle data for either 
channel is loaded through an eight bit 
port common to both, and is addressed 
to a particular channel by the use of 
two strobe lines. When a strobe line is 
taken low the input data is latched into 
the associated control channel, which 
generates a pulse width corresponding 
to the input value. The pulse width will 
remain at this value after the data has 
changed and until its strobe line is 

activated again. The minimum strobe 
pulse required is 50 uS; thus both 
motor speeds can be changed in about 
100 uS. 

To suit the standard eight bit data 
bus of most microprocessors we have 
allowed seven bits for controlling the 
pulse width, with a further bit for 
setting the forward/reverse motor 
direction. Pulse widths can thus be 
obtained with a resolution of one part 
in 128. With the modulation frequency 
set at 20 kHz (just above audibility), the 
pulse width can be increased from zero 
in 390 nS increments up the maximum 
of 50 uS; this represents 100% duty 
cycle modulation (50 uS = one cycle 
at 20 kHz). 

Timing signals for pulse generation 
can, of course, be implemented 
directly with software from the 
controlling microprocessor; however, 
this creates large overheads on 
processor time. Furthermore, any 
application software must be designed 
around these timing routines which can 
soon become a nightmare of 
interactive real-time programming. 

This photo shows the digital PWM board mounted above the motor driver board from Part 1 

of the series. 

Our design strategy has been to 
dedicate external hardware circuitry to 
the mundane and repetitive tasks, thus 
freeing the controlling processor for 
running the more sophisticated 
command programs. 

Figure 2 shows the circuit diagrams 
of both channels with the 
accompanying description. The unit is 
assembled on a PCB which fits inside 
the existing motor driver amplifier case 
and runs off the same 12 V power 
source. A 15 -way D -type cannon socket 
mounted on the side of the diecast box 
provides input for the programming 
data. 

2.5 MHz CLOCK 

IC6 PIN 13 
SOUARE WAVE 

CHANNEL 1 

LOAD PULSES 

CHANNEL 2 
LOAD PULSES 

IC3 PIN 14 
PWM OUTPUT 

IC3 PIN 1 

GATED CLOCK 

Construction 
The PCB should be assembled as 

illustrated in the overlay diagram. We 
recommend soldering in the 14 links 
first, followed by the resistors and IC 
sockets. Veropins should be inserted at 
all the input and output terminals, 17 in 
all, and finally the capacitors can be 
soldered in. Before plugging in the ICs, 
connect a 12 V power source at the 
supply points shown and check the 
ground and positive rail voltages at all 
the IC sockets. If all is well, a short 
length of 11 -way ribbon cable can be 
wired up to the eight input bits, ground, 
and the two strobe lines. 

ruzru-n_r.r 
1 

r--- - r - 
FULL CYCLE OF 128 CLOCK PULSES 

FULL NUMBER OF CLOCK 
PULSES NOT SHOWN 

Fig. 1 Timing diagram for the digital pulse width modulator. 
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PROJECT 
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204 204 
01 01 

D2 02 

03 IC7 03 
04 04 

2D1 201 

STR 

STR y 
c DIS o V GND 

1,51112 

Fig. 2 Circuit diagram for both channels of the digital PWM. 
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HOW IT WORKS 

RO 

CHANNEL 1 

NOTE 
IC1 IS 40016 
IC2,7 ARE 45088 
IC3,8 ARE 401036 
IC4 IS 4081B 
IC5 IS 40498 
IC6 IS 45208 

'12V 

2,5 MHz CLOCK 

ICSe 
11 18 

C3 
33p 

114 

I 5 
1k0 

R5 
3k9 

SUPPLY +12V 

C4 C5 TC8 C7 
10n 10n 1100n 1990+ 

OV 

CHANNEL 2 

1C4d 
10 

PWM OUTPUT 

FWD/REV 

Each of the two control channels operates 
in an identical fashion with some circuitry 
common for both. We shall describe the 
bask circuit action referring to the upper 
half of the circuit diagram in Figure 2. 1C3 is 
the heart of this circuit, being an eight bit 
binary down counter with presettable data 
inputs; it is used to generate the variable 
pulse widths. The eight data bits presented 
at the preset inputs JO to 17 are loaded into 
the counter when the synchronous load 
input on pin 9 is pulsed to logic low. If a 
clock is now fed to pin 7 the counter will 
start counting down to zero from this preset 
value. When zero is reached the previously 
high zero detect output on pin 14 goes low. 
In our configuration this zero output is used 
to gate the clock input via AND gate lC4a. 
Thus, as soon as zero is reached the clock is 
disabled, leaving pin 1 low and so allowing 
the zero output on pin 14 to remain low 
also. The counter lC3 can only be restarted 
by another load pulse to pin 9, which 
presets the count start value and returns the 
zero output to logic high, thus enabling the 
clock for the down count. A look at the 
timing diagram of Fig. 1 should clarify this 
sequence. 

The 'zero detect' output on pin 14 
directly provides the required PWM signal 
and is buffered by AND gate IC4b before 
driving the power switching stage. The load 
pulses are produced by the edge detector 
implemented using inverter gates IC5a and 
b. These negative -going pulses are very 
narrow, with a width set by differentiator 
C11R2 of about 200 nS; they are derived 

from the negative -going edges of a square 
wave produced by the counter 106. The 
load pulses for the other channel are 
generated in a similar fashion, but from the 
positive -going square wave edges. This 
ensures the 180° relative phase offset of the 
two PWM signals, necessary for reducing 
the peak supply current. 

This square wave determines the full 
period of each pulse width cycle and thus 
sets the constant frequency of the PWM 
output. The counter IC6 is a dual four -bit 
binary counter; the stages are wired in 
cascade for ripple counting, and the square 
wave is taken from the seventh output bit. A 
2.5 MHz astable clock built around IC5e 
and f drives both IC6 and the down counter 
IC3. IC6 will thus divide the master clock by 
128, providing load pulses at a repetition 
frequency of 20 kHz which is the required 
modulation frequency. For a maximum 
duty cycle modulation of 100% the down 
counter must have a maximum start count 
of 128, giving a resolution of one part in 
128. This is achieved by using only the first 
seven input bits of IC3 and taking the eighth 
to logic low. The pulse width is thus variable 
from 0 to 50 uS in 400 nS increments. The 
eighth bit of the input port is used to set the 
fowardtreverse direction of the motor. 

The pulse width data for the preset 
inputs of counter IC3 must be continuously 
available, since it is loaded afresh for each 
cycle on the negative -going edge of the 
asynchronous load pulse. The eight bit data 
port from the 'outside world' is thus latched 

by IC2, a dual four bit hold -follow latch (the 
CMOS 4508). When the 'store' inputs on 
pins 2 and 14 are logic high the data 
appearing at the Q outputs will follow the 
data on the inputs; when 'store' is taken low 
the current data is held internally and 
remains on the Q outputs to control the 
down counter. 

The corresponding data input bits of 
each control channel on 1C2 and 7 are wired 
together to form a common input port; data 
is thus altered for a particular motor 
channel by taking its associated store input 
to logic high. Strobing in new speed data is 
achieved using IC1a, a NOR gate. One 
input, the strobe line, is held normally high 
by R1, and the other input is taken from the 
PWM output. 

When the strobe line is now taken low 
the store input will only go high as the PWM 
output signal goes low. This arrangement 
ensures that any new data will be stable 
when it is loaded into the down counter; it 
also prevents the forwardlreverse control 
from changing state while the motor driver 
transistors are turned on. Once the 
required data has been set upon the inputs, 
the data strobe line must be taken low for a 
minimum period of 50 uS to ensure the data 
has been latched. NOR gate 1C1b is used to 
buffer the forwardlreverse control line 
before it leaves the PCB. The 12 V power 
requirement is taken from the motor driver 
stage described in Part 1, with C7 providing 
smoothing and C4, 5, and 6 decoupling the 
fast switching pulses. 
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CH1 
STROBE 
INPUT 

CH2 
FWD/REV 
OUTPUT 

CH2 
STROBE 

INPUT 

Fig. 3 Component overlay for the PWM board. 

PWM 
OUTPUT 

ov 

+12v 

VEROPINS: EIGHT BIT INPUT FROM 
15 WAY CANNON CONNECTOR 

Testing Times 
With nothing connected to the 

ribbon cable inputs, the two pulse 
width modulation outputs should be 
continuously low and the two 
FWD/REV outputs should be high (you 
may need to briefly touch the strobe 
input wires to a ground terminal). These 
outputs may be observed with either a 
12 V FSD meter or a scope. If a scope 
is used, the 2.5 MHz clock can also be 
checked; a square wave should be 
observed on pins 2 and 5 of IC4. 

Pulse width control for each 
channel may now be verified. Wire bit 
seven of the ribbon cable to the 
positive terminal. When either strobe is 

now taken briefly to ground, the 
corresponding PWM output line will 
change to a square wave. The duty 
cycle is now 50%, this ratio being 64 
(bit 7) divided by 128 (full cycle), and 

the meter will read 6 V. If a scope is 

being used the square wave pulse 
trains from each channel can be 
observed; they should be 180° out of 
phase with each other (in the case of 
square waves this looks like inversion). 

This process can be repeated, 
taking only bit 1 positive, to give the 
minimum pulse width of 1/128th of the 
full 50 uS cycle (about 390 nS). This 
very small pulse cannot be detected by 
the meter but can be seen on an 
oscilloscope. Further bit combinations 
can be strobed in, to provide varying 
pulse widths in increments of 390 nS. 

Modifications 
The eighth bit of the data input 

port is used to set the forward/reverse 
signal line. For applications that do not 
require a separate direction signal, ie a 
computer -controlled pulse generator, 

PARTS LIST 
DIGITAL PWM 

Resistors (all 1/4 W, 5%) 
R1,6-14 220k 
R2,3 4k7 
R4 1k0 
R5 3k9 

Capacitors 
C1,2 
C3 
C4,5 
C6 
C7 

100p ceramic 
33p ceramic 
10n ceramic 
100n ceramic 
1000u 16 V axial 
electrolytic 

Semiconductors 
1C1 

IC2,7 
1C3,8 
IC4 
105 
106 

40016 
45086 
401038 
4081B 
4049B 
4520B 

Miscellaneous 
PCB (see Buylines); Veropins. 

BUYLINES 
No problems at all here; most mail order 
companies advertising in this issue should 
be able to supply the components. See page 
82 for the price of the PCB. 

this bit may be utilised for higher 
resolution pulse width control; the full 
eight bits give a resolution of one part 
in 256. To implement the modification 
the following changes can be made. 

The tracks to pins 1 and 2 and pins 
12 and 13 of IC1 should be cut; this 
provides two unused NOR gates, 
whose input pins should be connected 
to the nearest ground track via 
insulated links. The tracks to pins 13 of 
both IC3 and IC8 should be cut; pin 13 
of IC3 is now linked to pin 11 of IC2 
and pin 13 of IC8 to pin 17 of IC7. Pin 7 
of IC5 should be cut from its track and 
linked to pin 14 of IC6. The 
forward/reverse input line, bit 8, now 
becomes the most significant bit of the 
pulse width control. 

The pulse width modulator now 
works in exactly the same way as 
before but with an output frequency of 
10 kHz, exactly half the original value. 

Once the board has been tested it 
can be mounted using brackets or 
adhesive PCB slots directly above the 
motor driver board in the diecast box. 
The two supply pins are wired to the 
existing 12 V input terminals, while the 
FWD/REV and PWM outputs are 
connected to the corresponding inputs 
of each motor driver channel. We used 
a 15 -way D -type Cannon socket bolted 
onto the case side for the eight bit data 
input. The two strobe lines and ground 
wire should also be wired to this 
connector. ETI 
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PROJECT: Robot Modules 

PROXIMITY 
DETECTOR 
This project will endow your man of steel 
with infra -red vision; and it's not much 
bigger than ¿ human eyeball. Alternatively 
you can use in applications such as batch counting. 
Design and development by Rory Holmes. 

This project provides a very useful 
means of detecting the presence 
of anything by the reflection of 

infra -red light, and provides a direct 
digital output of object detection. 

The transmitter and receiver of the 
infra -red beam are both mounted on 
the same miniaturised PCB, which is 
housed in a short length of aluminium 
tube for screening and protection. By 
the use of modulation and high power 
bursts of infra -red at a very low duty 
cycle, a detection range of over a foot 
is achieved. The receiving photo - 
amplifier is tuned to the same 
modulating frequency of 1 kHz, and 
thus provides good rejection of stray 
infra -red interference. Bright lights will 
not affect the operation of the module. 

The module features a wide 
supply voltage range, with an LED to 
indicate correct operation. A preset 
adjustment pot at the rear of the sensor 
allows the detection range to be preset 
at any distance between 1 and 35 cm. 

Construction 
Although the PCB layout (Fig. 2) is 

quite dense, with several vertical 
mounting resistors, the assembly 
should be straightforward. The only 
component of note is PR1, a %" 20 
turn rectangular cermet preset. These 
are readily available, though, and 
should fit the board exactly. The power 
transistor Q3 is mounted flat, with the 
metal side face down; likewise, observe 
the orientation of the other transistors. 
Photodiode D1 has a chamfered edge 
on one side; this is mounted to face the 
infra -red emitter LED2, so allowing the 
sensitive surface to face outwards. The 
infra -red LED should be mounted with 
the flat side facing away from the 
photodiode (the flat identifies the 
cathode). After assembly of the board 
it is important to mount a small guard 
between the infra -red emitter and 
detector, to prevent infra -red light 
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passing directly to the detector before 
it has been reflected. The guard should 
be a 7 mm square, cut from un -etched 
PCB or a piece of aluminium. It can be 
stuck between the two diodes and 
directly in front of C4 with a blob of 
superglue. 

The board is mounted in a 55 mm 
length of aluminium tube, of internal 
diameter 27 mm or greater. 

The diagram of Fig. 3 illustrates 
how a 6BA nut is soldered sideways 
onto the PCB track directly beneath 
the 3 -way connector socket. Holes are 
drilled in one end of the tube to mate 
up with the indicator and preset 
adjustment screw. A rectangular hole 
also needs to be cut, allowing access to 
the connector socket. A 6BA bolt can 
now be used to tighten the board 
against the tube end. The sensing end 
of the tube may be covered with 
anything that is transparent to infra -red 
(red filter plastic polarising sheet, or 
just clear plastic). If openings are cut 
for the emitter and detector then an 
aluminium disc could also be used. The 
disc should be cut to fit the tube and 
mounted flush against the small guard 
plate with epoxy. The sensor tube may 
be mounted with a circular clamp that 
tightens round the tube; this can be 
seen on the photographs of our 
prototype. 

C2, the smoothing capacitor, is 
shown on the circuit diagram as a 

100uF 10 V tantalum electrolytic. This 
value was chosen to fit on the PCB and 
consequently limits the supply to 9 V 
maximum, although the circuitry is 

capable of operating up to 35 V. To 
allow higher supply voltages, change 
C2 to 22uF 35 V tantalum. An 
additional electrolytic of 100uF 40 V 
should be mounted underneath the 
board and soldered to the same pads 
as C2. 

The sensor is now ready for testing, 
and the three way connector plug 
should be wired to a suitable power 
source capable of providing 100 mA 
(this is for the benefit of the bulb, if 
used; the circuit itself only takes 20 
mA). A PP9 9 V battery is adequate. 
One of the test circuits illustrated in 
Fig. 4 should be adopted; if the LED 
arrangement is used, for example, the 
LED will be on when the sensor 
points into free space. Start with the 
preset fully anticlockwise; this gives 
minimum sensitivity and the sensors 
should not trigger at all. 

Keeping the sensor pointed at free - 
space, the preset should be turned 
clockwise to increase the sensitivity 
until the LED just goes out. The preset 
should now be backed off until the 
LED just comes on again, thus setting 
the maximum range. Placing a hand 
about 12" in front of the sensor will 
now turn off the test LED, while striking 
a match next to the sensor should 
make no difference! 
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PROJECT: Robot Modules 

METAL SIDE 
DOWN 

NOTE. k CATHODE 

CHAMFERED EDGE 
LED2 

LED1 

POSITIVE SUPPLY I.VI 

OUTPUT 

GROUND IUVI 

Fig. 1 Component overlay for the 
optical sensor. The photos overleaf 
show how small the unit is. 

HOW IT WORKS 
The proximity sensor works on the principle of 
transmitting a beam of modulated infrared light 
from the emitter diode LED2, and receiving 
reflections from objects passing in front of the 
beam with a photodiode detector D1. The circuit 
can be split into three distinct stages the infrared 
transmitter, the photodiode amplifier, and a 

variable threshold comparator. 
The transmitter provides 1 A peak current 

pulses for 10 uS through the infra -red emitter 
diode, at a repetition rate of 1 kHz. Q1 is 

arranged as a constant current source to supply 
the base of Q2, and to charge up Cl. As Cl 
charges up, the base voltage of Q2 rises until it 
teaches about OV6 relative to ground. Q2 then 
turns on, so turning on another constant current 
source formed by Q3 and LED1. This current 
source sets a temperature compensated voltage 
of about 1 V 5 across R3, thus defining a current of 
1 A through the infra -red emitter LED2. After Q3 
turns on, a negative pulse through Cl turns off 
Q2 again, thus re -starting the oscillation cycle. 
The current pulse, determined by Cl and R2 is set 

at 10 uS. A 10 uS pulse every 1 mS is equivalent to 
a duty factor of 1:100, so that although 1 A peak 

pulses are generated, the average current 
required is only 10 mA. Capacitors C3 and C2 are 

there to provide power supply smoothing to 
decouple the fast current pulses. 

The detector is built around IC1, a CA3240 
dual op -amp. IC1a is configured as an inverting 
amplifier with a gain of - 2. It amplifies the infra- 
red signal picked up by photo -diode D1. C4, 

which couples the diode signal to IC1a, ads as a 

high-pass filter in combination with the input 
impedance of the amplifier. Positive -going pulses 
of 10 uS duration are fed from the output, via 
rectifier D2, to a smoothing filter C5 and R9. This 

provides the signal voltage reference for the 
inverting input of comparator IC1b. A 2V7 
reference, formed by R8 and ZD1, provides the 
biasing voltage for the photodiode through R7. It 
also provides the reference voltage for the non - 

inverting comparator input, set by potential 
divider PR1. R10 creates positive feedback round 
the comparator, to improve the switching, and 
introduce a small amount of hysteresis. Thus, if a 

reflected light signal received due to the 
presence of an object rises above the threshold 
set by PR1, the comparator output will go into 
negative saturation. The comparator output is 

used to turn Q4 on or off, thus providing an open 
collector output for digital interfacing to logic 
circuits. 

NOTE: 
IC1 IS CA3240 
01 IS 2N3819 
02,4 ARE BC184L 
03 IS BD140 

INFRA -RED TRANSMITTER 

01 IS PHOTODIODE 
D2 IS 1N4148 
Z121 IS 2V7 400mW ZENER 
LEDI IS 3mm RED LED 
LED2 IS IS INFRARED LED 

PHOTODIODE AMPLIFIER 

Fig. 2 Circuit diagram for the sensor. 

PARTS LIST 

Resistors(all 1/4W, 5%) 
R1 22k 
R2 22R 
R3 
R4,10 
R5,6 
R7 
R8,11 
R9 

1R5 
470k 
IMO 
100k 
12k 
3M3 

Potentiometers 
PR1 10k 'h " 20 tum cermet trimmer 

Capacitors 
Cl 68n ceramic 
C2 100u 10 V tantalum 
C3 10 n ceramic 
C4 330p ceramic 
C5 47n polycarbonate 

Semiconductors 
IC1 CA3240 
Q1 2N3819 
Q2,4 BC184L 
Q3 BD140 
D1 Photo -diode (TIL100 or similar) 
D2 1N4148 
LED1 3 mm red LED 
LED2 infra -red LED (TIL38 or similar) 

Miscellaneous 
PCB (see BuylinesZ three-way PCB plug and 
socket (see Buylines); aluminium tube (27 mm 
diameter, 55 mm long). 

OUTPUT 

COMPARATOR 

RECTANGULAR HOLE 
FOR PCB SOCKET 

LED INDICATOR HOLE 

PRESET 
ADJUSTMENT 

HOLE 

Fig. 3 This is how we mounted the PCB 
in the aluminium tube. The nut is 

soldered to the ground track under 
SKI. 

BUYLINES 
The only outof-theordinary thing used in this 

project is the inter -PCB plug and socket (also 

known as the KK system). This, of course, is not 
essential, but if you want to use it for neatness it 
can be obtained from Watford, or via your local 
supplier from RS Components. We are selling the 

PCB; the order form is on page 82. 

SCOPE PROBE 

OVI 

PCB SOCKET J 
Fig. 4 Any of these test circuits may be used to check out the sensor. 

POWER 
SOURCE 

9V 
>100mA 

ETI 

ETI JUNE 1982 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

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 

(tide as appropriate) 

E11.95 for 12 issues 
U.K 
E15.75 for 12 issues 
overseas surface 
E35.75 for 12 issues 
Air Mail 

o 

I am enclosing my (delete as necessary) 
ChequelPostal Orderllnternational Money 

Order for ® 
fi iaiacyi 

(made payable to A.S.P. Ud) 
OR 

Debit my AccesslBarclaycard* 
(*delete as necessary) 

Please use BLOCK CAPITALS and include post codes. 

Name (Mr(MrslMiss) 
delete accordingly 

Address 

1 

1 

1 Date 

fuss - 
Signature 

DESIGNS TO 
TRY' 

NEWpass= 

ROBOTICS AND SENSOR 
TECHNIOUECESSOR 
¡MUSIC PRO 

TO BUILD 

VOICE-OVER 
UNIT 

FOR DJs 
...music. ..14AD10....ROo 

.. 

Drive safely 
with our DIY 
Abohometer YE orwalocc 

1}1,y1ef 
A+t41sW I as111111111e1e 

1 SUBSCRIPTIONS 
The magazine you hold in your hand is the 

biggest seller in the UK electronics field. 
1 Why risk your newsagent running out? 
1 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? 

umtmtutstotouim- toto- - nui Ale 

INFRA RED IMAGE CONVERTOR type 9606 ICV1441 15S" dia. Requires 
single low current 3KV to 6KV supply. Individually boned. With data. 
E12.50 ea. 10 off (100. 
INFRA RED QUARTZ LAMPS 230V 620 Walls Sue 13 h dia. £1.50 
ea. 10 off £10. 240V 1650 Watts Size 227. a '/" dia E3 ea. 10 off E25, 
FANS 115V 13 Watt Size 3'/. 3'/. . 1 Y." Secondhand 02.50 ea. 
CENTAUR FANS 115V Sue 4% 4 1 'h". New £4.50 ea. 
Secondhand £2.50 ea. 
DELAY LINES 50 nano secs. Ground in out. Size 2 v 7/16 v 5/16". 
New 25p ea. 10 off £2. 
PULSE TRANSFORMERS. Sub wry Size '/, x 5/16 r Y." Secondary 
centre tapped_ New. Suitable for Thyristor triggering. 200 ea. 10 off £1.80. 
100 Off £15. 
MOTORS 12V DC with pulley Et semiconductor speed control. New E1 ee. 
10 off £8. 
DIAMOND H CONTROLS ROTARY SWITCH Single pole 10 way. Printed 
circuit mount. New 100 ea. 100 off E7. 1000 off E50. 

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. [4 ea. 

STEPPING MOTORS 5 Volt 3.3 Amp operatron 2 Wire PPS 0220. 
RMP 0-250. Used E16 ea. 
STEPPING' MOTORS 6/12 position can be used as a tacho 12/24V will 
work on 5V E1.50 ea. 5 for E5. 

SINGLE PLY TELEPRINTER PAPER. Size 8 7116" 3 7116". 1.25 eaeh or 12 
rolls for E12 P&P £3.50. 
BLACK RIBBONS FOR TELEPRINTERS 75p each oretoe£4. 
MIN KEYBOARD Push contacts. marked 0-9 & A -F & 3 optional. E1.75 ea. 
10 for £15. 
KEYBOARD PAD Size 3 > 2'h n 2" high with 12 Alma Reed Switches. 
Blue keys marked in green. 0 9 & a star with one blank. E4 ea. 5 off f15. 
P&P E2.50. 
DON'T TAKE CHANCES Use the proper EHT Cable 10p metre. £7.50100 
mattes P&P f2. 
RAPID DISCHARGE CAPACITORS 8 mid 4KV E5 each. P&P E2 
HUNTS CAPACITOR 0 1 mfd 3KV DC Wkg. Size 1 Y>" die o 3". E1.25 ea. 
10 for C10. 

E.N.T. CAPACITOR 500 pi 8KV 20p each. 
DECOUPLING CAPS 0 05mfd 10V. 0.01mfd, 0 047 250V; 3300. 100 off 

one type £1.50 
CAPACITORS all er' ' em!'. '1'uyn.f. 2200 250V, 0.01mfd 160V; 0.1 of 400V. 

REMO TV Type MULTIPLIER Two high voltage outputs & focus E1 each. 
10 for E8. 
RANCO 250V 18A THERMOSTATS with Control Knob calibrated 50-200"C 
£2.50 each 
MICROPHONE/ EARPIECE INSEH I S. Ex Min. Brand New wrapped. 75p ea. 
10 off f6. 
TRANSFORMERS All Brand New. 
Auto 240V Input 115V 1 Amp output £1.25 ea. 
240V Input Sec 6V 1.86A. Size 2 ', x 2 s 2 Good quality E1.50 ea. 

240V Input Sec 12V 100MA. Size 60 * 40 r 42mm Sop a.. 
240V Input Sec 12.012V 50MA. Size 53 x 45 x 4Omre C1 ea. 
115V Input Sec 5V 250MASize 111/16 o t'/> r 1'.".2 for 50p 
240V Input Sec 2 windings 12V and 24V 1 Amp. Size 21/2 2 . 2" £2 ea. 

Sub -Min 0-120-240V Input Sec 12-0-12V rated 4VA. 75p ea. 10 off f6. 
100 off £45. 

TOROIDAL 0115-230V Input. Output 13.5-0 13.5V rated 8VA. £1.70 ea. 
10 off £15. 

TOROIDAL 0-120 240V Input. Output 012V, 10VA per winding Encapsulated 
Identical to R.S. Components at C9 40. OUR PRICE f5 ea. 

TELEPHONES P&P El 50 ea. 5 10 units E6. Over by arrangements. 
706 style Black, Grey, Blue, Green C5.50 ea. 10 off £45. Discoloured E4 ea. 
10 off f27.50. 

746 style Black or Grey £7.50 ea. Older Black style E2.50 ea. 

SOME ENT TRANSFORMERS Er CAPACITORS always available please 
enquire 
VARIACS 2 Amo. Ex equipment. Good condition. E72 ea. P&P £3. 

TRANSISTOR INVERTOR. 115V AC 1.7 Amp input. Switching al 28KHZ 
Output windngs from Pot Core. Can be rewound or broken for components. 
Circuit Supplied. E1.25 ee. PEeP E2. 10 off C10 Carriage f6. 

Convert this uric to a SUPER BATTERY CHARGER. Attractive green 
ministry quality case removable top/ bottom plates heavy duly power 
witches - high power resistors 

n 

to control c r.enlre mounted 
amp meter wing nut terminals on front panel ftor connecting leads.' 
C3.50 ea. P&P C5 FOUR UNITS f12 Carriage E6. 

Miniature VARIAC 0.6 amp in Blue Case sire 10'.. ' 6'e -6'" with 20 
coloured screw style 41 -nm sockets giving multiple voltage & current 
outputs. As new E12 P: P £4. 

AMPLIFIER BOARD complete with Heat Trek & two output Transistors 
type 2N5293 Circuit supplied £1.50 ea. 
CABLE TIES Black 13cm long or White 9cm. 50 for 50p. 
TOGGLE SWITCH. Centre off. 20p each 10 for E1.00 
4 CORE CURLY WIRE extending to 2 metres. 20p ea. 10 off £1.80; 100 off E15 

Min Polentiometres Erre. 7K Lm; 3.3K Lin; 4.7K Lin All 15p each. 
100 off E12. 

WIRE WOUND RESISTORS 4 WATTS - all at 10p ea; 10 off 85p; 100 off £7 
Values - IRO: 2R2; 264: 750R, 22K 1R5; 02R; 100R; 150R; 820R; 9K1, 15K. 
MULTICORE CABLE. 18 Way. Multi colour. 75p per metre. 100 metre drum 
E55. Carr [6. 

GEC 4 Button UHF TUNER £1.50 ea. 10 off f12. 
GEC 6 Button UHFr VHF TUNER. £2 ea. 10 off £15. 
SOLID STATE UHF TUNER 38MHZ E1 ea, 10 oft f8. 
PHOTOMULTIPLIERS - All with information P&P all tubes £1.50 ea. 
Brrtlsh 2" window E2 ea; American 2" C3 ea; RCA type 2020 E4 ea. Special 
American by RCA £6 ea; MULLARO 150AVP Useful dia 32mm E4 ea. 
HONEYWELL STRIP CHART PAPER 1221t rolls- Ref no 378528 0100 
EVEN 12'68. 50p per roll. 10 rolls E4 P&P £3.50. 
BLUE THERMAL PAPER 430ft roll 8'':" wide £1.50 per roll P&P E2. 6 
rolls £6. Can. E6. 

FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE 

MARCONI AM/FM SIGNAL GENERATOR 
TF1066B/6S. 10-470MHz in 5 bands. 
£275 each. Carriage £6, 

type 

WAYNE KERR COMPONENT BRIDGE type 8521 
ICT3751. Resistance lmOhm-1000 Meg Ohm; Capaci- 
tance 50KuF-500pF; Inductance 1uH-500kH. With copy 
of manual. ONLY £40 each. Carriage £6. 

AVO VALVE TESTER type CT160 (22 valve bases) with 
copy of manual. E20 each Carriage £6. 

AVO TRANSITOR ANALYSER type CT446 
of manual £20 each. Carriage £6. 

lb copy 

AVO SIGNAL GENERATOR No 2 AM/FM. AM 0.45- 
225MHz; FM 20-100MHz. With copy of manual £75 
each. Carriage C6. 

MARCONI COUNTER/FREQUENCY METER TF1417/2 
with Convertor type TF2400/TM7265 - 500MHz. 
£35 each. Carriage £6. 

TELETYPE PRINTERS KSR33,ASC11 Keyboard £50. 

ASR33 - as above with 8 bit punch and reader C75. 

Carriage £6 each unit. 

MULTIMETER 
Russian type 4324 AC/ DC 

volts, AC/DC current; 
ohms etc. 

Brand new, boxed 
£12.50 each P&P f2.50 

SINE & SQUARE WAVE ' 

AUDIO GENERATOR 
Type TE22 

20Hz-200Khz. Portable. 
As new 

ONLY £35 each P&P E4 

SCOPE STYLE CASE size 7'h" * 71/8" 135." deep 
with attractive blue covers & strap handle. As is a 

TACHITOSCOPE but ideal for the home constructor for 
plaits. £4.50 each P&P £2.50. 

ISOLATING 
TRANSFORMER 

240V input 240V 
Output 1300 Watts 
£15 each. Carr. £6 

IKEGAMI 20" BLACK ft 
WHITE MONITORS 
Solid State. Video in 

Int. & Ext Sync 
£65 each. Carnage £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 cóver PACKAGING and Postage to avoid delays in us dispatching your order. CALLERS VERY WELCOME STRICTLY 

BETWEEN 9am-10m and 2-5om 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") 
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HAPPY MEMORIES 
Part type 1 off 25-99 100 up 
4116 200ns 0.95 0.85 0.70 
4116 250ns 0.90 0.80 0.60 
4816 100ns For BBC comp 3.30 2.95 2.70 
4164 200ns 6.15 5.25 4.65 
2114 200ns Low power 1.25 1.15 0.95 
2114 45Ons Low power 1.20 1.10 0.90 
4118 250ns 3.45 3.15 2.65 
611615Ons CMOS 4.95 4.45 3.65 
2708 450ns 1.95 1.90 1.80 
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 
Z80A-CPU £4.75; Z80A-P10 £4.95; Z80A-CTC £4.25 
Low profile IC sockets: 
Pins 8 14 16 18 20 22 24 28 40 
Pence 9 10 11 14 15 18 19 25 33 
Soft -sectored floppy discs per 10 in plastic library 
case: 5 inch SSSD £17.00; 5 inch SSDD £19.25; 5 

inch DSDD £21.00; 8 inch SSSD £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 

Er Barclaycard welcome. 24 hour service on (054 422) 618. Government 8 Educa- 

tional orders welcome, £15 minimum. Trade accounts operated, phone or write 
for details. 

HAPPY MEMORIES (ETI) 
Gladestry, Kinston, Herefordshire HR53NY 

Telephone: (054 422) 618 or 628 

¡SINCLAIR COMPUTERS - 

We are the leading worldwide Sinclair export 
specialist including Norway, Sweden, Finland and 
Denmark. Write for our surpnsingly low prices. 

I PRINTERS 
Buy any of the below and get a tree interface kit and 

word processor program for UK101 or Superboard. 

NEW GENIE 1 £299 
EG3014 Expansion box with 16K/32K ram 

£199/1.213. We are Corona disc drive specialists for 

the Genie. Single sided doe drives'- 40 track £205, 

dual 40 tack £345, 80 tack £269, dual 80 tack £469. 

Double sided disc drives- 80 track f399, dual 80 

track £699. Double density convertor £72. Parallel 

punter interface 1.36. 

Seikosha GP100A f205. Centronics 737 £335- 

Centronics 739 £419. OKI Microline 80 £275. OKI 5V POWER KITS 
Mrcrolire 82A £399. Epson MX70T £259 Epson Fully stabilised 5V computer and TTL power kits. 
MX80T £339- Epson MXB0F r T1 £375. Epson Short circuit and over voltage protection- 1.50 
MX8OFi T2 1375. Epson MX100 £495. £7.83, 3A 1.12.17. 60£20. f 

VIC 20 COMPUTER I BATTERY 
Two special offers, 0 it is bought wlrh the Vic 20 

can supply the cassette recorder for £30.43. ELIMINATORS* 
Alternatively, we will supply a free kit with each Vic 3 way type 6/7.5/9V 300ma f3.50. Stabilised model 
20 to allow the I an ordmary cassette recorder. 3f 6'7.5, 9V 400 £7.95. 1 Wma radio types with 
V,: 201165. Ordmary cassette conversionkit £6. Vic p s studs 9V £4.95, 9V r 9V 1'6.25. Car convertor 
20 cassette recorder í36S0. Vic potter £189. Floppy 12V input, output 3,4.5/6;7.5,9V 800ma £3.04. 

disc drive cam car 3K C24der, 8K n35r 
16K C57- Game cartridges_ Super lender, Alien or BATTERY ELIMINATOR 
Avenger f 15 each. Joystick C6.52. Intro to Basic Part 

1 £12. New low cost memory board, n< need for a KITS* motherboard, cones with 3K rarn on board r 

socket fur d rout sockets for another 24K low 
100má radio t with mess -studs 9V £1.79, 9 *9V types wi 

curreht Nutos ran (Just plug it chips [o expand 12-60, Stabilised 8 -way types 

memory 149. Extra memory chips f7-80 per 2K. 
3i4-5rse 7.power 5/18V 100ma E3.12, to £8.50. 
Stabilised power kits 2-18V 100ma £3.12, 1 30V 1A 

£8.50, 1 30V 2A C15.30. TTL and computer supplies 
5V stabilised 1.5A £9, 3A £14, 6A £23. 12V car 
convertors 1A C1.62. 

® TV GAMES* 

\\` 
AY 3-8550 r kn 

BI-PAK AUDIO 
MODULES* 
AL30A £4.35. PÁ12 £9.31. PS12 £1.75. T538 £2.90. 

A L60 £5.62. SPM80 £5.26. 8MT80 f6.36. Stereo 30 

£19. AL8018.56. 

UK101 AND 
SUPERBOARD COMPONENTS* UK101 32 * 48 display expansion kit £9. The below 
accessones suit both the UK101 and Superboard: 161418 1 5p. 1614002 3.7p. NE555 8 dil 20p. 741 8 dil 

Extra ram £2.10 per K. 16K memory expansion 14p. 2114 low current 300ns £1.05. Resistors 5% 1/4 

complete kit C50, bolt £58. 32K memory expansion watt E12 101f to 10M 1p, 0.8p for 50 1 of one value. 

kit £74, built C82. CEgmon £22.50. Weeron £14.95. Polystyrene capacitors E12 63V 10 to 1000pf 4p, 1e2 

Word processor program L10. Centronics interface to 00e 5, Ceramic capacitors 50V E6 22pf to 47n 

kit £10. 610 expansion board £179. Cased minifloppY 
disc drive with DOS £275. The below sort only Super- 

2.5p. Electrolytic capacitors 50V .5, 1, 2mí 6p; 25V 5, 

b ref 6p; 16V 22,33mf 6p; 47mí 4p, 100mí 6p; Preset 

board, - Guard band kit £10. Sores 1 only 30 e 50 pots subminiature 0.1 W horiz or vert 100 to 2M2 SP. 

display expansion kit £ 14. IC sockets 8 .8.7p, 14 dil 10.1p, 16 dil 12p. 

SWANLEY ELECTRONICS 
Postage £3.50 computers, f4.50 on Printers 
and 45p on other orders. Lists 27p Post free. 

Rd., Swanley Please add VAT to all Prices except those 
Dept ET1, 32 Goldselsections marked with a * which already 

Kent B Rd 
Tel Swanley 10322164851 

include it. Overseas and official credit orders 
welcome. 1 

THE BIGGEST NAME IN 
BRITISH 

BREADBOARDS 

All BOSS Breadboards directly accept .3", .4", .5" & .6" 

pitch DLL IC's and have numbered and lettered rows and 

columns allowing exact location indexing. 

A. EuroBreadBoard. 500 contacts, ideal for 
schools and training establishments. 

B. EuroSolderBoard. Exact printed circuit 
board copy of 'A' enabling progression to 
permanent and rugged assembly. 

C. BIMBOARD 1. 550 contacts plus com- 
ponent support bracket. BIMBOARD's 2, 3 

and 4 also available providing 1100, 1650 
and 2200 contacts respectively. 

D. BIMBUSTRIP. 2 additional power lines, slot 
onto any `C', `G' or BIMBOARD DESIGNER. 

E. PC BIMBOARD. Exact printed circuit board 
copy of 'C' plus 'D' enabling permanent pcb 

circuits to be generated. 
F. Layout Pad. Exact paper copy of `E' for 

planning or recording layouts. 
G. MPUroBreadBoards. 1422 contacts including 

power bus strips on all sides. Specifically for 
MPU circuits it is standard 160 x 100mm 
Eurocard size. 
Adventures with Microelectronics. A begin- 
ners book based on BIMBOARD 1. Covers 
simple circuits, built step by step and 
includes component lists and sources. 

Note: All BIMBOARD's 1, 2, 3 and 4, BIMBUSTRIIP and 

MPUroBreadBoards slot onto each other thereby providing 
larger circuit development working areas. 

JUST RELEASED 
BIMBOARD DESIGNERS. 
Incorporate 2 BIMBOARDS (4 
to special order) plus integral 
fixed 5V and adjustable ±5 V to 
±15V power supplies. 

BOSS 
INDUSTRIAL MOULDINGS LIMITED 

James Carter Rd, Mildenhall, Suffolk, IP28 7DE 
Tel: Mildenhall (0638) 716101 Telex 818758 
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KITS, COMPONENTS 
MICROS 4% PARTS 

DISCO LIGHTING KITS 
DL 1000K 
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 114.60 
DU100K 
A lower cost version of the above, featuring 
undirectional channel sequence with speed 
variable by means of a pre-set pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference toe minimum. 

Only 19.00 
Optional opto input DLA1 60p 

Allowing audio (beat") -light response. 

DVM/ULTRA SENSITIVE 
THERMOMETER KIT 

This new design is based on 
the ICL7126 (a lower power 
version of the ICL7t06 chip) 
end a 312 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 1-50"1 to +150"C) 
reading to 0.1"C. 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. 

Prke 115.50 

XK102 3 -NOTE 
DOOR CHIME 

Based on a single inte- 
grated circuit 15AB06001, 
this kit comes complete ELECTRONIC DOOR 
with loudspeaker and ß+L6 
drilled box (size: 95 x = CH IH 
71 x 35mm) and requires r 

only a PP3 battery and ®772 
pushbutton to complete. 

The unit produces a 3 -note --- 
hermonìcelly related tone r-.- 1 

sequence when the push- I1j 
button is operated end may 
be used to replace any 
doorbell or switched by 
Io is in such applications 22 
aì alarms, PA systems and toys. The unir 
draws less then 1uA from the battery in 
the standby mode and produces 150mW 
output which may be readily amplified if 
e louder sound is required. The small 
number of components make this an 
ideal project for beginners. 

£5.00 
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NEW 1982 FREE SHORT 
FORM CATALOGUE 
SEND SAE TODAY (6" x 9") 

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, we have lust the kit for you. 
Our ELECTRONIC LOCK KIT includesa 10 -way keyboard and a special IC which provides e 

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 easily changed by omens of a small 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). Size. 706x3 cros. Power Consumption is 
40uA et 5V to 15V d.c. 
At only 110.50 + VAT, It will make a smaller hole in your pocket than a bunch of keys) 
Electric Lock Mechanism 112.50 
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-fi system and lots 
more with just one programmable timer. At your selection it is 
designed to control four mains outputs independently, switdhing on 
and oft at pre-set limes 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 end forget d -the 
clock will do the rest. 

FEATURES INCLUDE:- 
0.5' LED 12 hour display. FEATURES. 
Day of week, amipm and output status indicators. 
4 zero voltage switched mains outputs. 
50/60Hz 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 to switch every day but use only one time set. 
Useful "sleep' function --turns on output for one hour. 
Direct switch control enebling 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. 
THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE - 

ONLY £45 WITH 
SO MANY EXTRA 

(Kit Includes all components, assembly and programme Instructions & an attreotiva casal. 

ALL PRICES 

EXCLUDE VAT 

FORGET 
YOUR PEN 

IT'S 5 t0 10 
MAIL 

oRDER PONENT 

OUR NEW 
MADE EASY 

56 -SALES NO 

9 FIVE a Sf lo 
THE 

O1 U S E LOTSEVEN e NINE eN 
NUMBER 

YOU CAN'T 
OjRGET 

MEMORIES AND 

MICROS 
2114 e5 
2708 2.25 
2716 2.45 

PRICES SLASHED 
2732 
6810 123 M8802P(CPUI 
6821P 129 ZBOACPU 
8850P 1.60 ZBOACTC 
6852P 2.55 Z80AP10 

4.110 8035L 6.60 
a.w 
1:0 
2110 

2.110 

74 LSTTL 
LSOO .12 

LS01 .12 

LSO2 13 

LS03 .13 

LSO4 .14 

lSOS .15 

LSOB .15 

LS09 .15 

LS10 .14 

LS11 .15 

L512 .15 

LS13 .27 

LS14 

LS15 

LS20 

LS21 

LS22 

LS26 

LS27 

L530 

LS32 

LS37 

LS38 

LS40 

48 

15 

14 

15 

15 

11 

15 

14 

15 

17 

la 
14 

LS42 40 LS93 27 
LS47 .42 LS95 .Ii 
LS51 .15 LS107 24 
LS54 .15 LS109 .24 

LS55 .15 LS112 .24 

LS73 .20 LS113 24 
LS74 .18 LS114 24 
L575 27 LS123 .61 

LS76 .21 LS126 20 
LS85 .114 LS132 .44 

LS86 .11 LS180 .40 

LS90 .32 LS161 .40 

CMOS 
4000 .14 4025 .14 
4001 .14 4028 1.06 

4002 14 4027 .40 

4007 .14 4028 .50 

4011 .15 4040 .p 
4012 .17 4049 .30 

4013 .36 4050 .30 

4015 .70 4060 90 
4015 .30 1009 .18 

4017 .46 4070 24 
4019 26 4071 .22 

4023 22 4077 24 

HOME LIGHTING KITS 
These kits contain ali necessur components and full-, 
inumetione & are designed to replace e standard wall / 
switch and control up ta My or lighting. 

TDR3110K Remote Control Dimmer 114.30 

MK6 Transminar for above C 420 

T0300K Touchdimmer C 7.00 

TOE*K Extension kit for2-way 
switching fro TD300K C 2.00 

10300K Rotary Controlled Dimmer C 3.50 

4081 21 
4093 .46 

4501 24 
4511 .06 

4514 1.110 

REMOTE CONTROL 
COMPONENTS 

LD271 WI Emitting Diode 
SEH206 Photodode Detector 
SL460IC Pulse Amp. 1. 

01.480 32 Command 
Encoder/transmitter 3. 
ML922 10 -channel receever + 3 enelog 
Wtpss 4 
ML924 Programmable RC Receiver 1.16 
ML925 A decoder designed for model/toy 
control, providing a 2 -speed driver motor end 
three poetical latched steering system or a 
vehicle with momentary action steering arra 
e third motor. ag gun turret.marl,, etc. 
Outgna ales evadable for other fecilltim 
such as horn. tam indiutoa, headlights 

2.10 
ML925 16 -channel receiver, 4 momentary 
binary output.. 1.40 
641.92718chanral receiver. a rnorrantary 
binary output.. 1.40 
M1925 lechenrral realcar. 4 latched 
binary output. 1.40 
We hens compiled a booklet on 
control. containing circuits, hints data 
'Mete and dauiie of our remote word 
kite and componanta. So don't control 
yeureelf - Send us 30p end a stamped 

eddreseed envelope for 
your copy TODAyl 

24 HOUR CLOCK/APPLIANCE TIMER KIT 
Switches any appliance up to 1kW 
on and off at present times once per 
dey. Kit contains: AV -5-1230 IC, 
0.5" LED display, mains supply, 
display drivers, switches, LEDs, 
triaca, PCBs and full instructions. 

FAST SERVICE -TIP QUAUTY LOW LOW PRICES 

TK 
No circuit is complete without a call to - 

CT1000K Basic Kit 114.80 
CT1000K with white box 156/131 x 71 mm) 117.40 

122.14 (Reed Built) 

dd 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. 

9am to 5pm (Mon to Fri) 
10am to 4pm (Sat) OPEN 

CLOCK COWER tza 

U26041003 IIOAD 

ELECTRONICS 
11 Boston Road 
London W7 3SJ 

CAR 
PARK 

ACCESS 
firte 

BARCLAYCARD 
welcome 

AL ING 6 50511.1 
1101014e RD 'a.' 

NANWELL 
LT GARAGE 

TEL: ENQUIRIES 

01-567 8910 ORDERS 
01-579 9794 

01-579 2842 TECHNICAL (AFTER 3PM) 
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BREADBOARDS 
In the beginning there was the bird's nest; and engineers saw that it was 
bad. Since then a great many systems for prototyping and small scale 
production of electronic circuits have been developed, and Peter Green 
has been getting his hands on some of the latest ones. 

Breadboards have come a long way since the days when a 

prototype circuit was an impenetrable jungle of wires 
soldered to nails banged into a piece of wood. (Honest, it 

really was like that once!) When the plug-in type of breadboard 
arrived on the scene it was a great advance; components could 
be unplugged and swapped around with great ease if the circuit 
didn't work, and if you needed to build larger circuits you simp- 
ly linked more boards together. However, connections still had 
to be made with loops of wire all over the place, and the boards 
were no use for small scale production; this had to be done by 
track cutting on Veroboard, which can get a bit tedious, or by 
designing a PCB, which can get expensive. 

The new generation of breadboarding systems have been 
designed to overcome these disadvantages. They fall into two 
general categories; a 'wrap -and -solder' type where enamelled 
wire is wrapped around the component pins and then soldered 
to make the connection, and the I DC types. Insulation displace- 
ment connection involves forcing plastic -coated wire between 
tines of some sort which pierce the insulation and make an elec- 
trical connection to the conducting core without breaking the 
wire. Both types have the same attractive features - that is, the 
boards are low -profile with neat wiring and no unsightly loops to 
be pulled off accidentally. Furthermore, all three systems that 
we looked at come in standard board sizes and are capable of 
being plugged into a card frame, etc, and used in the same way 
as a normal PCB. 

QuicklConnect 
Quick/Connect is an IDC system sold by Dage Eurosem, 

and many readers will have seen it on their stand at the Bread- 
board Exhibition last November. A handheld wiring pen is used 
to push 30 awg solid copper wire into two -pronged tines on the 
wiring side of the board. The tines pierce the insulation to make 
a gas -tight joint without soldering up to two wires will fit into a 
single tine, giving the equivalent of four levels of wire -wrapping. 
Components are then inserted into the sockets which form the 
other end of the the tined pins. 

The Quick/Connect wiring pen and bobbin. 

C^WBC4±%ettCa;'iLtetetttt5ab ./ w.w,ctwecctccttcsst 
r7.r¢- 4>.11Z = eeç,cät;etseec 
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This photo shows the underside of a Quick/Connect Eurocard. 
Interwiring of the components is done between the tines 
and a data bus, for example, is easily wired (left of board). 
At the top of the page you can see the component side of this 
board; !Cs are especially suited to the system. 

The Quick/Connect pen is metal and plastic and consists of 
a tube which terminates in a guide channel/insertion head. Wire 
is fed down the tube from a bobbin held between offset metal 
prongs at the top of the pen. This bobbin is also made of metal 
and is quite large(4 cm in diameter); consequently the pen feels 
somewhat unbalanced and awkward and doesn't handle easily. 
At first the prongs held the bobbin so tightly that wiring up was 
heavy going, but flexing them outwards to give a looser fit cured 
the problem and made the pen almost effortless to use. The 
wire itself is available in a wide range of colours so that colour - 
coding may be employed on complicated boards. 

Boards are available either fully populated with sockets or 
blank for the user to insert sockets as and where he requires. We 
were provided with a fully populated single Eurocard for this 
review, so we cannot comment on the ease or otherwise of 
socket insertion; but it would appear from the catalogue that 
only industrial users would be interested. A variety of expensive 
tools, including a press are required (unless you fancy your 
chances with a mallet), and the hobbyist wouldn't want that sort 
of outlay; however, in industry people might well prefer this 
capital outlay to paying for full boards with lots of pins they'll 
never use. A large range of standard boards either exist or are 
planned, including various E urocard sizes and boards compati- 
ble with Apple, S-100, Dec Unibus and other microcomputer 
buses 

Apart from the balance aspect, once the tension in the bob- 
bin is correct the tool is very easy to use; very little pressure is re- 
quired to force the wire between the tines. However, you need 
good light and lots of concentration because misalignment of 
the insertion head over the tines means you sever the wire in- 
stead of connecting it (as I found to my dismay on several occa- 
sions). When you want to cut the wire, at the end of a wiring run, 
you'll have to use side -cutters - no built-in cutting device is 

provided. 
Component insertion depends on what you're actually try- 

ing to plug in, and is easiest for ICs - after all, this system is 

primarily designed for digital applications. The IC simply plugs 
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FEATURE 

into the sockets on the component side of the board, where it is 

firmly held. The manufacturer recommends the use of a special 
tool but we found insertion fairly easy without one. The pro- 
blems start when you want to use other types of component. 
Tantalum, ceramic and polycarbonate capacitors fitted OK, as 
did 3 mm LEDs and small signal transistors. We found that some 
1/4 W resistors fitted while others had leads just a little too thick; 
1N4148s are OK but not the 1 N400X series; while 5 mm LEDs, 
electrolytics, polyesters and anything in a T0220 package were 
much too big. The catalogue suggests that such components be 
soldered to the sockets (bye bye reuseabil ity) or soldered to DI L 

'component carriers' (ie header sockets)which are then plugged 
into place. However, we found a simpler solution; all you have 
to do is plug in ordinary DIL IC socket into the board sockets 
and then plug your large components into the IC socket. The 
photograph shows an example. This would be useful if you 
wanted to put a 7805 voltage regulator on a computer card, for 
example. 

Quick/Connect is a system which will obviously have a lot 
of appeal to industrial users, as it offers easy, reliable wiring in 
development work and a low profile finished board which can 
be stacked in a card frame on a 1/2" pitch. However, it's unfor- 
tunate that the pen has the odd 'feel' to it (at least it did to me), 
and of course the price will not be any help to it as regards sales 
to the hobbyist market. 

Distributed by: Dage Eurosem Ltd, Rabans Lane, Aylesbury, 
Bucks HP19 3RG. 
Prices: Fully populated Eurocard £59.00 + VAT. Wiring pen 
£10.00 + VAT. Reel of w ire (50ft) £3.36 + VAT. 

Fig. 1 Working anticlockwise from the top left, we have the 
IDC principle, the Quick/Connect and Speedwire pins, and a 

diagram showing the Speedwire termination technique. 

Speedwire 
This is so new that the sample we played with is one of only 

five pre -production sets in the country, and jealously guarded it 
was too! However, we were informed that the launch was to be 
at the All -Electronics Show here in London; this should have 
been a few days ago as you read this, so if you went you may 
have seen the system on the BICC-Vero stand. 

Speedwire is a similar system to Quick/Connect but some 
features show the benefits of industrial hindsight. The pen and 

Close-up of the Speedwire pen. 

bobbin are plastic with a central metal guide tube, and conse- 
quently very light, while the bobbin itself is pivoted on the pen 
axis rather than off-centre, so that balance and handling are bet- 
ter. 

The wiring tines are quite innovative, being a castellated 
tube - rather like the top of a castle turret, with slots cut on 
three sides but not the fourth (see the diagram). The pins are ar- 
ranged in the board so that their slots are all orientated in the 
same direction. To daisy -chain terminals together, the tool is 

held so that you insert the wires through the pair of opposing 
slots, which make the I DC connection as usual. You work across 
the board in this manner, holding the tool at the same angle to 
the board, until you reach the endpoint of the signal chain. The 
tool is then rotated 90° so that the wire is forced through the 
single slot on the final insertion; this makes the last I DC connec- 
tion while the unslotted pin face opposite automatically severs 
the wire. Damn clever, these British.. . 

The Speedwire sockets suffer from the same problem as 
Quick/Connect, namely that large component leads won't fit; 
but the same solutions apply and in any case, the Speedwire 
sockets are slightly larger (all the 1/4 W resistors fitted). 

When Speedwire becomes available it will be sold both 
with fully populated boards (again, we saw a single Eurocard), 
and as drilled boards with fit -them -yourself pins. However, the 
process is easier than for Quick/Connect as only one tool is re- 
quired, looking rather like a safety razor. You open it up and in- 
sert the pins (which are supplied on a strip like Soldercon 
sockets), then push them home into the required holes and snap 
off the carrier strip. The tool ensures that the pins are inserted 
to the correct depth, and we found it quite easy to use. This is 

obviously much more economical for the small-scale user, or 
the large-scale user with only a small amount of components 
per board. 

Initially there will be two kits available. The first contains a 
plain unpopulated Eurocard, contacts and insertion tool, wiring 
pen and spare wire, while the second has fully populated 
Eurocard, a wiring pen and spool of wire, spare wire spools and a 
pair of Speedwire cutters. 

Although we didn't have our hands on it for more than two 
hours before it was whisked away again, we were impressed by 
the quality of this system. Indeed, once the kits are available 
we'd like to have another go with it (that's a hint, Mike!). 

Distributed by: BICC- Vero Electronics (Retail Dept), Industrial 
Estate, Chandler's Ford, Eastleigh, Hants SO5 3ZR. 
Prices: Not yet known. Apply to BICC-Vero for further informa- 
tion. 
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FEATURE : Breadboards 

Roadrunner 
This is the sole 'wrap -and solder' system of the three men- 

tioned in this article. The system is based around two com- 
ponents; a distribution pen for feeding out the wire, and plastic 
distribution strips which act as guide channels. In use, this 
method is quite different from the others under consideration; it 
is also well established, and was on show at Breadboard 81. The 
wire used is 36 swg quick soldering enamel (or QSE); the bobbins 
are only 2 cm in diameter and so the pen is smaller and lighter 
than the other types. 

Before using the pen, the distribution strips must be 
secured to the wiring side of the board. The manufacturers sup- 
ply two specially designed "Roadrunner" boards, a single height 
Eurocard and a double height Eurocard; however, the beauty of 
the system is that any type of board is suitable since connec- 
tions are made directly to the component pins rather than to 
special sockets. For example, Veroboard, bare matrix board (no 
copper) or even a bit of scrap paxol in you've drilled a few holes 
in, can all be used if circumstances demand. The plastic strips 
are of two types; 2" press -fix for use on boards with 1.02 mm 
diameter holes on a 2.54 mm pitch matrix, and 6" lengths which 
must be glued in place with a contact adhesive. The photos 
show the castellated nature of the strips, which can hold a large 
number of wires while allowing easy routing to the component 
pins and maintaining a low profile. 

How to position the Roadrunner distribution 
strips for high density (left) 
and low density packing 
(right). 

I II 
I I II 
II II 

I II 

úuú 

A word of warning on the location of the strips is in order 
here. The pins on the press -fix type automatically locate the 
strips correctly relative to the matrix, but more care is needed 
with the other sort. The first time I used Roadrunner I glued 
down the strip centred on a row of holes, then discovered it was 
unusable. The strip should cover two rows of holes, so that the 
strip is equidistant from the rows on either side, otherwise half 
the IC legs are too close for the tool to wrap. (The diagrams ex- 

plain all). If you're bothered by this, don't worry - just fit the 
strips after the ICs are in place and you can see exactly what 
you're doing. 

Naturally Roadrunner is not restricted to ICs or com- 
ponents with thin leads, as are the other systems. Wrapping the 
wire round the component lead means you can use anything 

that will fit through the holes in the board, just like ordinary PCB 

construction. To use the system most effectively, a wiring 
schedule should be prepared; this will not only act as a point-to- 
point wiring guide but also encourages thought about the op- 
timum arrangement of the components. Wire runs should be 

kept to a minimum for efficient operation. 
With all the strips and components in place, wiring can 

begin. The protruding wire end (about 4 mm) is bent over slightly 
to prevent it being pushed back up the guide tube, then inserted 
into the first hole and wrapped several times around the pin. The 
wire is routed into the strip through one of the cutouts, then 
along and out to the next connecting point where another wrap 
is made. When the first run is complete, press down on the wire 
against the board with the metal guide tube; this severs the wire. 
Feed out another 4 mm of wire, bend it over and wire the se- 

cond run. Continue working through the schedule until all the 
connections have been made. 

STRIP 

WRAP 2-3 TIMES 

WRAP 2-3 TIMES MAXIMUM OF THREE PINS 
WIRED PER STRIP GAP 

Fig. 3 Plan view of Roadrunner wiring. No more than than 
three pins should be wired from each break in the strip. 

To complete the construction, all the connections are 
soldered using a high temperature iron and resin cored solder. 
The solder removes the insulating lacquer on the wire and 
makes good the joint. Note that a high temperature is very im- 
portant here, otherwise the enamel will not burn off properly 
resulting in poor or non-existent electrical contact. The bit tem- 
perature should be approximately 420°C, and certainly higher 
than 400°C. My iron wasn't really up to it, but Roadrunner will 
supply suitable types. 

Although the fact that soldering is involved makes 
mistakes a little harder to correct than with I DC, it is possible. In- 
correct wires should be cut at the component and left in place - pulling them out of a tightly packed loom could strip the 
enamel from adjacent wires and cause short circuits. If you 
haven't used IC sockets, a faulty IC can be cut away on the com- 
ponent side and a replacement soldered to the original leads. 

To sum up, Roadrunner has many advantages. Any type of 
component or board can be utilised, and in digital circuits avery 
high packing density can be achieved. The complete boards 
have a very low profile and may be mounted in card frames on a 

0.6" pitch. Furthermore, existing PCBs may be modified or 
repaired with the system, unlike the I DC systems. 

Modifying a PCB using the Roadrunner system. 

Distributed by: Roadrunner Electronic Products, 116 
Blackdown Rural Industries, Haste Hill, Haslemere, Surrey 
GU27 3AY. 
Prices: Euro Introkit £15.99 +VAT. Single Eurocard £4.50 
+ VAT. Wiring Pencil and bobbin £2.99 + VAT. QSE wire (pack 
of four) £2.12 + VAT. High temperature soldering iron £5.99 
+ VAT. ETI 
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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 

I with assembly and cabinet details. 
Recommended cabinet size 240 x 

216 x 445mm. 

PRICE £13.90 + £1.50 PEI 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: t00mV 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 x 
11'zain. 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) f3.50. 

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 dieicast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons. 
Specificat.on 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 ohrn, 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- 1 !6" aluminium voice coil, Resonant 
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92d8. Also available with 
black cone fitted with black metal protective grill. Price: White cone £8.90 each. Black 
cone/grill £9.50 each. P Ef 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' IKSN2036AI 3' wind with protective 
wire mesh, ideal for bookshelf and medium 
sized Hi-fi speakers. Price £3.45 each. 

TYPE 'B' IKSN1005AI 3 '6" super horn. For 
general purpose speakers, disco and P.A. 
systems etc. Price £4.35 each. 

TYPE 'C' IKSN6016AI 2" r 5" wide dispersion 
horn- For quality Hi fi systems and quality 
discos etc. Price £5.45 each. 

TYPE IKSN1025Al2'' r 6" wide dispersion 
horn. Upper frequency response retained 
extending down to mid range 12K Hz Suitable 
for high quality Hi fi systems and quality 
discos. Price £6.90 each. 

TYPE 'E' IKSN1038AI 3'!," horn tweeter with 
D' attractive silver finish trim. Suitable for Hi fi 

monitor systems etc. Price £4.35 each. 

TYPE 'F' IKSN1057AI Cased version of type 
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). 

TYPE 'F' 
ISA 

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

* 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. 

PRICE £63.25 
UK Post FREE 

LEADER LSG/16 

WIDE BAND 

SIGNAL 
GENERATOR 

100KH: to 100MHz in 

five ranges 
Up to 300MHz (Harmonics) 

*Slow motion tuning 

*Internal modulation 1KHz 

External mod. input facility 

*Power supply 240v AC 

*Size - 150x250x130mm 

*Price - £63.25 - UK. 

Post Free 

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

4'/,"x 13" x2h.. 
16 

Easy snap in fixing through 
panel/cabinet cut out 
Insulated plastic case 
Full wave control using Sarno 
triac 
Conforms to B5800 
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) 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 advantages of a manual arm are 

required. 
Price: £28.50 t f2.50 PEW 

dill) POWER 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%' 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 PEEP 

Fitted with an atcL ve cast alurnimum fixing ce 
artchnons end inesu: protective gr ills which are 
renurvahle enabling a unique choice of cabinet 
styl'nq. Can be mounter) directly on to baffle 
with or wihout convent,onal speaker fabrics. 
All three units have aluminium centre domes 
mil rolled foam surround Crossover cum 
brous spring loaded loudspeaker termnals rind 
rtcessed nrou,mno nano) 
Price £22.00 per kit , £2 50 postage and pack 
nil Ava: able separateiv. Ivic es 0-i 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 f2.50 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 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 7 3dB 
Sensitivity for 100 watts 500mV at 10K 

T.H.D. 00.1% 
Size: 360 x 115 r 80mm 
Prices: OMP 100W £29.99 £2.00 P&P 

V.u. Meter £6.50 

B.K. ELECTRONICS 
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the case... now what's thepro'ect? Here's 
If you're about to start on a new project, you're no doubt looking 

110111111111111for the right enclosure. With around 1,000 different cases and 

250,000 case parts currently in stock, we must be your number one 

choice. Why not send for our catalogue, price £1 including P&P. 

Month 
June 1981 
July 1981 

September 1981 

November 1981 

December 1981 

February 1982 
May 1982 

Project 
Antenna Extender 
Super Dice 
LAB PSU 
Music Processor 
Voice-over Unit 
TV Sound Tuner 
Component Tester 

I Ching Computer 
Insulation Tester 
Water Heater Controller 

Case 
BOA 115 
BOC 450G 
SWF 222X 
CL2 ADJ 
ACE 150K 
CL2 AEL 
MIN 030 
+ MIN 030W 
BOC 708 
BOC 440 
BOC 450 

111. VISA 

West Hyde Developments Limited 

Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. 

Telephone: (0296) 20441. Telex: 83570 W HYDE G. 

Written or telephone orders accepted from Access and Barclaycard holders. 

8" FLOPPY DISC DRIVES 
16 Megabyte Double Sided Deablr Densrr 

BRAND NEW DREI2011 Floppy 4. ,laves ar 

ndiculously low pr e 

1-6 megabyte capacity. 
...Double Sided. 

Double Density. 
154, 77 Packs 
240v AC, , 24s b , by 4 Will also reedlwree 
single sided single 
density 

*4* Internal wrappings allow 
config In most systems 
User Handbook nic4,deli 

ONLY £200.00 + L5 carr 

Honeywell Bull 012010 megabyte Hard disc. 
BRAND NEW ONLY £450.00 cart. f 10.00 
ORE 4000A 6256-9901l hard exchangeable disk 
BRAND NEW ONLY í800.00 
Plessey standby inventors 375va mains horn car batteries 
ONLY í110.W 
Ampex TM7 X" Tape deck 7/9 track ONLY £100.00 
Precision Ins 1217 15" Tape deck ONLY í100.00 
Shugart 801 8" floppy drive ONLY £200.00 

CARRIAGE AND PACKINEi 
AT COST 

CALLERS WELCOME 
BY APPOINTMENT 

POWER SUPPLIES 
Modern multireil unit giving 5v at 4A. 
12v twice at 2.5A and 35OmA. Torro- 
idal transformer and overcurrent shut- 
down make this ideal for your micro 
ONLY £17.50 plus E1.80 carr. 
5 volt 5 amp regulator. This modern 
nodule forms the perfect basis for 
your supply- £2.50 cary 50P 
5 volt W amp switch mode compact 
supply only 5" x 6.5" ie 11" 
(25.00 plus f2.35 cary. 
12 volt 8 amp switch mode supply 
3.5" x 4" x 6.5" £17.50 plus £1.30 can 
24 volt 8 amp switch mode supply 
3.5"x6.5"x7" E20.00 plus C1.50 cary 

PRINTERS 
IBM Selectric 735 Golfball printer/ 
keyboard for superb letters 
ONLY f199.00 plus f 10.00 cary 
Dolphin 8080 80 column. 112 chars/ 
sec matrix printer. 900 char buffer. 
RS232 at 150 tp 9600 baud or parallel. 
ONLY í199.W plus £10.00 cary 
Dolphin BD80P similar to BD80 but 
125 char/sec 50 to 19200 baud or IEEE 

or parallel interface 

MAW SON ASSOCIATES ONLY £249.00 plus £10.00 can 

124 LENNARD ROAD, WE ALSO BUY SURPLUS 

BECKENHAM. KENT B6310P COMPUTERS AND 
COMPUTER PERIPHERALS. 
PLEASE RING FOR DETAILS. 01-778 3600 

WRONG TIME? 
MSF CLOCK is ALWAYS CORRECT - never gains or loses, 

SELF SETTING at switch -on, 8 digits show Date, Hours, 

Minutes and Seconds, auto GMT/BST and leap year, can 

expand to Years, Months, Weekdays and Milliseconds, also 

STOPCLOCK and parallel BCD output for computer or alarm, 

receives Rugby 60KHz atomic time signals, built-in antenna, 
1000Km range, GET the RIGHT TIME, only £62.80. 

LOSING DX? Antenna fault? Poor reports? Check FAST 

with an Antenna Noise Bridge, MEASURE resonance 1- 

150MHz and radiation resistance 2-1000 ohms, MORE DX, 

£15.70. 
Each fun -to -build kit includes all parts, printed circuit, case, 

postage etc, instructions, money back guarantee so GET yours 
NOW. 

CAMBRIDGE KITS 
45 (TF) Old School Lane, Milton, Cambridge 

CLEF ELECTRONIC MUSIC 
ELECTRONIC 

PIANOS 
SPECIALISTS SINCE lati 

n 

444 Ian nn,.r warn Woo Coro., may le wool ...lama 

rrr.. and Ph.w.Ikrrala 
I.:,I,'rev A aura, eisseues ni., it Plano SA 

annrvr.I horn riN b,r:a,ari I r.nani 

COMPONENT KITS 
SIX OCTAVE £217 
714 OCTAVE £244 

COMPLETE r 
SIX £353.90 "I"'áiß COMPLETE 
Tyr £399.91's:,rllnrwm:>r., 

. KIT £349 

"THE COMPUTER BAND -BOX" 
'As Published rli car,lu0c1100 wall 'Wacnral E1eclrnrR,', 

COMPLETE 
KIT 
0289 

MANFO 
[399 

PRICES INCOME MASTER Move 

A revolution in We tisld of Computer Music Generation! 
AMUSiciANS On 

SOLOISTS SINGERS RECORDING 
INSIRUMENIE 704enCE I IVE PERFORMANCE COMNSUION 

TIN BANG Stre Awe. en El 
temor 

Sacks. Torocornet.vl OrCnord n 

.try to nee over 
lone 
a.000 Usar le Chord Change, 

PÌ o roc 50 MO Affnewer erent [Wilk. UHng alventair M eiw rMnr reclntokpv 
Scow can IN anmaM :n any Rea and at OA.. Tanto Cannl.ta Mos:c 

efecoonirMy Indexa. end sterol m seco.ary barrar Lark up ,%%%1' r. warn 
M I5,0 Repeat Cbar,s AIM C«N etwtvna rovoorlaMuri:Plt Scorn 

Sanes S,,ket ara gorl.NU la Palal aM inc O, PbNU 
Master and 

rytlenM 
n Arta T 4 M e 

STRING ENSEMBLE 

COMPONENT KIT (179.00 

KEYBOARDS 

49 NOTE C28.75: 61 NOTE 138 

73 NOTE C47. 88 NOTE f57 

OUR PRICES INCLUDE V A T.. CARRIAGE A DNGUR CE 

ALL INSTRUMENTS 

.. E. ..: . 
ALL INSTRUMENTA MAY of SEEN IN OUR SHOWROOM 

CLEF PRODUCTS (ELECTRONICS) LIMITED ass (Ill 
44A BRAMHAI. L LANE SOUTH. BRAMHALL. 

STOCKPORT CHESHIRE SK7 IAH 
TE TEl 439 3291 

THE Programmable 

DRUM MACHINE 
EIGHT TRACK 
PROGRAMMING 
TWENTY FOUR 
PATTERNS:TWEE VE 
INSTRUMENTS 
SEQUENCE OF 
OPERAEON 
COMPLETE KIT MOO 
MANED (11800 

Seri 

1..te CIOawmt 

;il ,", 
selectable 
Awn 

NirOp ,naKonra4M Elgnt 
Weak 

ro v n 

tyrreal 
a, A.nernanlBn l emal 

sor aRrsec 
sooner. 

l nya 

ark nsled for 
iav.1 

doe 
!rvnlval lesonant, 

or 

PrtMu,.,uI 
role. or aharary 

THE BODY OF ANY 
SYSTEM 
Lets face it - you 
can't produce as crisp 
an image on a 

domestic T.V. as you 
can on a Crofton 
monitor. 

9" Crofton Monitors 
P4 White 
P31 Green 

SHUGART FLOPPY DISK DRIVES 
No case, No Power Supply 
SA 400 5%" S. S.S. D. 

SA 450 5r/e" O S.S.O. 

SA 800 8" S. S.S.D. 

FLOPPY DISKS - BOXES OF TEN 
Single sided 35/40 Track 
Double sided 35/40 Track 5%" 

Single sided 77 Track 
Double sided 77 Track 5'4" 
Single sided 8" 

PRINCE 12" MONITORS 
P 4 White 
P31 Green 

2/3" FULLY INTERLACED C.C.T.V. CAMERAS 

PLEASE PHONE FOR CURRENT PRICES 

CROFTON ELECTRONICS LIMITED 
35 GROSVENOR ROAD, TWICKENHAM, MIDDLESEX TIM 4AD 

Telephone 01.891 1923/01.891 1513 Telex 295093 CROE TN G 
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PROJECT 

COMBINATION 
LOCK 
A dazzling digital 
device, deftly 
designed to defend 
your domicile 
from dangerous 
desperadoes. 
Design and 
development by 
Rory Holmes. 

For almost every lock made there's 
a thief to match it, and for every 
set of keys there's always 

someone to lose them. Such problems 
of security can now be overcome 
thanks to ETI's new Logic Lock, where 
the only moving part is the door latch! 
The complete device including the 
keypad and control -box can be built 
for about £10 and incorporates some 
very useful features in the design, 
resulting in total simplicity of 
operation. 

The keypad, pictured above, can 
be built by anyone using completely 
standard components. It provides a 

waterproof and very rugged touch - 
sensitive input, which will last much 
longer than mechanical contact 
switches since there's virtually nothing 
to go wrong with it. 

Programmed Protection 
A single switch on the control -box 

puts the lock into either 'program' or 
normal 'operation' mode. In 'program' 
mode new combination sequences of 
any length from one to 14 digits can be 
entered directly through the keypad. 
Any number of repeated digits may be 
used, and the complete sequence will 
be stored in CMOS memory. A change 
of combination can thus be effected in 

seconds. After programming, the lock is 

left in 'operate' mode where the 5101 

CMOS memory consumes only 10 uA 
of standby current, allowing long 
operating life from a 6 V battery. 

As soon as the first number is 

entered the memory receives full 
power for a 25 second period, allowing 
the combination sequence to be 
entered. The front panel LED 
illuminates for each number received 
to provide operator feedback, and also 
gives low battery indication by 
remaining off when replacement is due. 
The keypad input has been fully 
debounced to eliminate false entry 
errors. When the last digit is tapped in, 

the solenoid door bolt will activate for 
a preset time of around six seconds 
allowing the door to be opened. The 
LED also comes on during this period 
to confirm entry of the correct 
code. 

The Logic Lock has well over four 
million million combinations, and an 
alarm was therefore considered 
unnecessary. Your local illegal entry 
operative can tamper with this lock 
until the cows come home; it won't 
open. Even a PDP-11 hooked into the 
keypad cable would take nigh on 6000 
years of computing power to crack the 
code! 

An optically coupled solid state 
relay is used to switch power to the 
solenoid, again being cheaper and 
more reliable than its mechanical 
counterpart. The PCB will 
accommodate several optional output 
configurations, for switching either 
mains or DC solenoid door latches. 

Installation 
Since the solenoid bolt mechanism 

is remote from the keypad and control - 
box, the logic lock may be placed 
anywhere in the vicinity and is not 
restricted to door mounting, although 
this would be more conventional. 
Obviously, the important factor is 

mounting the keypad on the outside 
and the control -box on the inside - 
the keypad could be mounted next to 
the bell push, allowing the ribbon cable 
to take the same route into the house 
as the bell wires. The control -box is 

screwed or stuck to the inside of the 
door and the keypad can be fixed to 
the outside using a strong epoxy. 
Alternatively the inside of the keypad 
can be filled with resin or Araldite and 
a long fixing bolt allowed to set in the 
resin. The keypad can then be bolted 
directly through the door. A hole 
drilled behind the keypad lets the 
ribbon cable pass through the door to 
the control -box. The wires for 
connecting up the solenoid latch, 
which are normally tacked across the 
door and pass across the hinges, should 
be connected up to the control box as 

shown in the wiring diagram. 
The inclusion of an earth terminal 

for mains switching applications 
provides an extra degree of protection 
in the unlikely event of an opto -isolator 
fault. 
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Fig. 1 The complete circuit diagram for the ETI Logic Lock. A general-purpose output is provided; next month several 

application circuits are given to suit mains or DC solenoids. 

Numerical input to the lock is achieved 
using IC1, an eight input priority encoder. 
When one of its input lines is taken high, the 
corresponding number allocated to this 
line appears in binary form on its output 
lines, pins 6,7, and 9. An input key detect 
signal, GS, is also available on pin 14; this 
line goes high if any input line is activated. 

The eight input lines are activated 
using a touch keypad. Resistors R1-8 keep 
the inputs normally low, and they are taken 
high when the skin resistance of a finger 
bridges the input pins to the central +6 V 
rail. Capacitors Cl to 8 debounce this 
switching action to provide a measure of 
stability and the key detect output is further 
debounced to give completely reliable 
operation of the sequencing logic. 

The rest of the circuitry consists of a 

four -bit counter IC4, which addresses part 
of a 256 x 4 bit CMOS memory (IC3). The 

data output of the memory is compared 
with the three bit keyboard word using 
EXOR gates IC2a, b and c, to provide an 

equal (logic low) or unequal (logical high) 
signal for controlling the subsequent 
action. 

All of this circuitry has two modes of 
operation. With the switch in position 1, the 
'write' mode is selected for programming a 

new combination sequence; position 2 is 

the 'operate' mode where the circuit waits 
for a valid combination sequence to 
activate the lock. 

To explain the 'write' mode we shall 
assume that the counter IC4 is on count 1 (ie 
only output A is at logic 1), and there are 
zeroes in all memory locations. 

IC5b, a NAND Schmitt trigger, 
provides a debounced control signal from 
the GS line. GS is normally low, thus pin 2 of 
IC5b is low; also C14 is discharged via D5, so 

holding pin 1 low. Thus the output on pin 3 

is normally logic high. When any input 
number is touched the GS line goes logic 
high, taking pin 2 of IC5b high and allowing 
C14 to charge up through R17 with a 150 mS 

time constant. 
Now, as long as the GS line is still high 

when the pin 1 voltage reaches the trigger 
threshold, the gate output will switch low. 
When the touch input is released, GS goes 
low, C14 discharges through D5, and the 
Schmitt trigger output returns high again. 

The control output from pin 3 is taken 
to five different circuit points. The 
negative -going edge is differentiated by 
C15 and R18 to produce a brief negative 
pulse as an input number is activated. 
During the 'write' mode this pulse is routed 
via SW1 to the write line of the memory, IC3 
pin 20. As this pin is taken low the current 

HOW IT WORKS 

data on pins 11,13 and 15 (corresponding to 
the input number) is recorded at the present 
address. The IN1 memory input on pin 9 is 

also taken directly from the control line and 
will thus always be zero when the 'write' 
pulse occurs. This data bit is used to 
indicate the end of a correct combination 
sequence during the 'operate' mode (a 

necessary marker, since any length of 
sequence is permissible). The control line is 

taken directly to the clock input on pin 15 of 
IC4 and also to the preset input A at pin 4. 

As the control line returns to logic high 
when the touch input is released, the 
address counter IC4 is clocked on by one 
count on the positive -going edge. 

The cathode of D6 is also taken low by 
the control line, thus turning on Q2 via R19 

to illuminate the front panel indicator 
LED1. This shows that an input has been 
received to give a measure of, operator 
feedback. As the timing diagram of Fig. 2 

indicates, the above recording process 
repeats for each number that is selected on 
the touch pad, with the corresponding 
binary values being stored sequentially in 
consecutive memory addresses. 

After entering the required digits, the 
sequence is terminated by moving SW1 to 
position 2, the 'operate' mode. As the 
switch closes, one last write pulse is 
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PROJECT : Combination Lock 

MEMORY STANDBY (IC3 PIN 17) 

GS OUTPUT (ICI PIN 14) 

CONTROL LINE (IC5b PIN 3) 

LED1 

PULSE ON C15 (IC2d PIN 9) 

WRITE PULSE 

NORMAL OPERATION PROGRAMMING 

WRONG NUMBER RIGHT NUMBER 

TOUCH TOUCH TOUCH 

ON 

el 
25 secs 

ON 

COMPARATOR OUTPUT :v 

(TO IC5c PIN 13) 

RESET (IC4 PIN 1) 

OUT1 MEMORY OUTPUT 
IIC3 PIN 10) 

MONOSTABLE OUTPUT (IC5c PIN 4) 

SOLENOID ACTIVATION 

1 
!RESET TO 0 RESET TO 1 RESET TO 1 

6 SECONDS 

iI 
DEBOUNCE CLOCK 

PERIOD 

SOLENOID 
AND LEDI ON 

I LOCK OPENS 

CLOCK CHANGE SW1 
TO 'PROGRAM' 

Fig. 2 Timing diagram for the Logic Lock logic! It will repay careful study 
in conjunction with the circuit diagram and How It Works section. 

SOLENOID 
AND LEDI ON 

CLOCK CHANGE SW1 
TO 'OPERATE' 

MEMORY 
POWER.DOWN 

Next month we conclude this 
project with the component 
overlay and application circuits. 

generated as C12 charges up through R12 
(C12 was previously discharged via R13). No 
touch inputs are activated so the IN1 
memory input is held at logic 1 by the 
control line. When the logic 1 is written to 
memory the associated OUT1 output also 
goes high, activating the solenoid timer 
monostable built around IC5a. (The 
solenoid is energised by this monostable for 
both normal lock operation and at the end 
of a write sequence. Although the door 
must already be open during re- 
programming, the solenoid provides a 
useful indication of successful re- 
programming.) 

The pin 5 input of IC5a is normally 
held low by R13, thus disabling this gate. 
However, after the brief write pulse caused 
by changing SW1, pin 5 is taken high via 
R12. Pin 6 was also held low by R10, but as 
the OUT4 data output goes from low to 
high, the previously discharged capacitor 
C11 takes pin 6 high. The gate output on pin 
4 will thus go low for a period set by the 
R10 -C11 time constant. This time period is 
about five seconds and is used to turn on 
both the front panel indicator (via D7), and 
the solenoid lock mechanism, thus allowing 
plenty of time to open the door. 

The monostable signal turns on 

transistor Q1, which applies current to the 
LED in an opto -isolator and allows isolated 
external power to be switched to the 
solenoid. (Transistor or thyristor opto - 
isolators may be used). 

When the monostable finishes its time 
period, the output returns high again. C13 
differentiates this positive -going edge to 
provide a load pulse to the counter IC4. The 
preset A input is held at logic 1 by the 
control line, so the counter will return to its 
first state, switching the OUT1 memory 
output back to logic low. 

The lock has now been programmed 
with the desired sequence and remains in its 
resting state of count position 1. When a 
number is now entered, the negative -going 
pulse produced through C15 appears on pin 
9 of the EXOR gate IC2d. 

This gate is wired as an inverter and 
the positive -going output pulse is fed to the 
pin 12 input of NAND gate IC5c. The other 
input to the NAND gate comes from the 
three bit comparator at the junction of D2,3 
and 4. These diodes (with R11) form a three 
input AND gate; thus, if the data from the 
input encoder wired to one side of the 
digital comparator has the same binary 
value as the data currently on the OUT 
memory outputs feeding the other side, 

then the pin 13 input of IC5c will remain low 
via R11. However, if the two values are not 
equal, there will be a logic high output from 
at least one of the exclusive OR gates IC2a, 
b or c, taking the input of IC5c high via the 
corresponding diode. Thus if a wrong 
number is entered, the short positive pulse 
from IC2d will appear in inverted form on 
the pin 11 output of IC5c. ICSd further in- 
verts this pulse before feeding it to the load 
input on pin 7 of counter IC4. Since the 
preset A input of the counter is held low by 
the control line when this load pulse is 
received, the counter resets to zero. At the 
end of the wrong number input the control 
line goes high to clock the counter on to its 
count 1 resting state. Every wrong number 
entered will always return the counter back 
to the beginning of the sequence, 
regardless of where it occurs. As long as the 
correct numbers are entered in sequence, 
no reset pulses occur and the counter will 
be clocked on to the next number at the end 
of each entry. 

After the fast number in the sequence is 
entered, the counter will address the ter- 
minating location. The previously low 
OUT1 output goes high, triggering the 
solenoid timer monostable as described 
earlier and the door will now open. 

ETI JUNE 1982 
81 

ETI 



ETI PCB SERVICE 
Up until now PCBs were always the hardest component to obtain for a project. Of course you 
could make your own, but why bother anymore? 
Now you can buy your boards straight from the designers - us! As of this issue all (non 
copyright) PCBs will be available automatically from the ETI PCB Service. Each board is 
produced from the same master used to build 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 OTHER 
BOARDS ARE AVAILABLE. If it's not listed, we don't have it! 

APRIL 79 APRIL 81 
Guitar Effects Unit £2.64 Musical Box £2.64 
Click Eliminator £6.64 Drum Machine (two boards) £5.60 

Guitar Note Expander £3.20 
JUNE 79 

D Accentuated Beat Metronome 

FEBRUARY 80 
Tuning Fork 

£3.60 

£2.64 

o 
JUNE 81 
Mini -drill Speed Controller 
Antenna Extender 
Alien Attack 

£2.93 
£3.20 
£2.64 

MARCH 80 LED Jewellery: Cross £1.47 

Signal Tracer £2.27 Spiral (two boards) £2.64 
Star (two boards) £2.65 

AUGUST 80 Waa-phase £1.53 
CMOS Logic Tester £2.64 
Capacitance Meter £2.93 JULY 80 
Ultrasonic Burglar Alarm £2.87 System A A-MM/A-MC £2.65 

System A A -PR £5.17 
OCTOBER 80 

D Cassette Interface £2.93 
Smart Battery Charger £1.97 

D Fuzz/Sustain Box £3.27 

NOVEMBER 80 AUGUST 81 

Touch Buzzer 
Light Switch 
Metronome 

£1.93 
£1.93 
£1.93 

System A Power Amp (A -PA) 
Flash Sequencer 
Hand -clap Synthesiser 

£4.77 
£3.44 
£3.97 

2W Power Amp £1.93 Heartbeat Monitor £1.83 

RIAA Preamplifier £1.93 Watchdog Home Security 

Audio Test Oscillator £3.13 (two boards) £5.31 

DECEMBER 80 SEPTEMBER 81 
Musical Doorbell £2.80 Mains Audio Link (three boards) £7.35 
Bench Amplifier £2.53 Laboratory PSU £4.53 
Four Input Mixer £2.64 

JANUARY 81 
D LED Tacho 
D Multi -Option Siren 
D Universal Timer 

£4.13 
£3.20 
£3.31 

o 
o 

OCTOBER 81 
Enlarger Timer 
Sound Bender 
Thermal Alarm 
Micropower Pendulum 

£3.40 
£2.65 
£2.63 
£2.21 

FEBRUARY 81 
D Infra -red Alarm (four boards) £6.64 NOVEMBER 81 

D Pulse Generator £3.57 Music Processor £7.35 
Voice -Over Unit £3.97 

MARCH 81 Car Alarm £2.81 
Engineer's Stethoscope £2.65 Phone Bell Shifter £2.96 

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 Book 
Service. Payment in sterling only please. 
Prices may bè subject to change without 
notice. 

Total for boards £ 

Add 45p p&p 0.45 

Total enclosed £ 

DECEMBER 81 
Alcohometer (two boards) 
Bodywork Checker 
Component Tester 

JANUARY 82 
Parking Meter Timer 
Infant Guard 
GuitarTuner(twoboards) 
FEBRUARY 82 
Ripple Monitor 
Pest Monitor 
I Ching Computer(two boards) 
Moving -magnet stage 
Moving -coil stage 

MARCH 82 
Infinite Improbability Detector 
Capacitance Meter (two boards) 
Robot Motor Controller 
Light Wand 
APRIL 82 
Contrast Meter 
Sound Effects board 
High Impedance Probe 
Guitar Practice Amp 
Accurate Voltage Monitor 

MAY 82 
DV Meg 
Analogue PWM 
Slot Car Controller 
Wattmiser 
Sound Effects Board 

JUNE 82 
Ion Generator (two boards) 
Ion `Blinker' 
MOSFET Amp Module 
Logic Lock 
Digital PWM 
Optical Sensor 

D Stylus Timer 
Oscilloscope (four boards) 

£5.32 
£1.97 
£1.49 

£2.37 
£1.80 
£5.97 

£2.08 
£1.85 
£5.31 
£3.80 
£3.80 

£3.37 
£14.19 
£3.80 
£1.87 

£2.83 
£2.40 
£1.97 
£7.57 
£2.05 

£2.92 
£3.37 
£4.96 
£4.53 
£2.40 

£6.22 
£2.60 
£6.99 
£3.41 
£3.84 
£1.98 
£2.98 

£13.19 

I wish to pay by Access1Barclaycard. Please debit 
my account 

BARCLAYCARD 

VISA 

,5 2 2 4 
4 9 2 9 1 

Signed 

Name 

Address 

ETI JUNE 1982 
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WIRING SYSTEM 
SPECIAL INTRODUCTORY OFFER! 

PROJECT KIT - ONLY £5.40 
MORE THAN 25% OFF 
Normal Price £7.26 
Consists - High density hobby board. 
wiring pencil, 5 x 6" Glue Strips, 4 
coloured enamelled wire bobbins, 1 

tinned copper wire bobbin. 

ROADRUNNER IRON - ONLY £5.00 
MORE THAN 15% OFF 
Normal Price £5.99 
Spec - 240V 17W High Temp Iron 
suitable for soldering enamelled wire. 

ROADRUNNER PRODUCTS IDEAL FOR 
WIRING SIMPLE LOGIC CIRCUITS 
WIRING MICROS & MEMORIES 
WIRING DISCRETE CIRCUITRY 
REPAIRING & MODIFYING PCB's 
USE AS A TRAINING AID 

WIRING SYSTEM 
EURO INTROKIT 15.99 
PROJECT KIT 7.26 

MINI KIT A 668 
MINI KIT B 6.21 
PCB REPAIR KIT 5.41 
TRAINING KIT 8.95 
GEN GLUE STRIPS 20,PKT 3.10 
H/D GLUE STRIPS 20/PKT 3.39 
PRESS STRIPS 20/PKT 2.71 
OSE PENCIL 2.99 
TOW PENCIL 2.94 
BLUE BOBBINS 4'PKT 2.12 
COPPER COLOUR 2.12 
GREEN COLOUR 2.12 
PINK COLOUR 2.12 
MIXED PACK OF 4 2.20 
TCW BOBBINS 2/PKT 0.98 
HOBBY BOARD S -SIDED 1.75 

PROJECT EUROCARD 
S/SIDED 3.60 

SINGLE EUROCARD 
D/SIDED 4.50 

DOUBLE EUROCARD 
EKSIDED 6.60 

HOBBY BOARD CONNECTOR 
28 WAY MODULAR TYPE 
WW PINS 1.95 
SOLDERTAGS 1.95 

LOW PROFILE IC SOCKETS 
TINNED CONTACTS 
8WAY 9p 14 WAY 12p lb WAY 
18 WAY 16p 20 WAY 18p 
22 WAY 21p 24 WAY 22p 
26 WAY 25p 40 WAY 35p 
GOLD CONTACTS 
8 WAY 17p I WAY 18p 
16 WAY 20p 18 WAY 24p 
20 WAY 27p 22 WAY 28» 
24 WAY 31p 28 WAY 40p 
40 WAY 50p 

DIN 41612 CONNECTORS 
32 way B type Plug 
32 way Socket WW Pins 
32 way Socket Solder tag 
64 way C type Plug 
64 way Socket NAN Pins 
64 way Sockel Solder rag 

96 way also available 

0. 

2.32 

3. 

EUROCARD SUBRACKS 
Hits of 2 end plates. 2 front & real 
rails Ining screws and integral t,v, 
for DIN 41612 Connectas 
3U.84HP 19 wide (rame 19. 

3U'4UHP 1D'. wide Irame 17. 
3U'20HP 6', wide frame 15. 
6U/84HP 19 wide lrame 29. 

lap 

93 
42 

a 6 

21 

08 

ng 

86 
90 
94 
99 

ONE-PIECE GUIDE BLOCKS 
08 CARD PITCH 
i/u 8 6LI 64HP 2 Ye, oacx 2.68 
IU 4OHP 

3U 20HP 

INDIVIDUAL RAILS 0.16 
DIN 41612 Conn 11010g 

0.36/20 
-Other accessories 214140/e 

ROADRUNNER IRONS 
High Temp Iron 5.99 

d1 Po, Iron 5 46 
Iron and 4.82 
Spare Iron hlü ea 0.67 

Weller Iron 1,1,5, e I 55 
Desolder brad ea 0.95 
M,croshears 3 47 
Knlle 045 
Tweezers t 49 
Spoliate cuber 
PIn Inserter 

1.49 
1.91 

Solder Plns'100 0.50 
22 SWG Xers,n '. kg 8.50 
Clue salp adneswe 0.44 

USE ROADRUNNER PRODUCTS FOR 
VERSATILITY, ECONOMY AND 

PROFESSIONAL RESULTS 

TAKE ADVANTAGE OF THIS INTRODUCTORY OFFER TO 
THE ROADRUNNER WIRING SYSTEM & ORDER NOW 

WHEN ORDERING ASK FOR THE NEW 
ROADRUNNER CATALOGUE FREE! 

GOOD VALUE FROM ROADRUNNER 
19" Eurocard Subrack complete 

ONLY £19.86 
Full range of accessories available. 
IBM - - 

ADD 5% TO NET ORDER VALUE TO COVER CARRIAGE AND PACKAGING. THEN ADO 15% VAT. 
Please supply requested items. 

I enclose cheque/P.O. for £ 
or debit my Barclay Card/Access No. 

Signature 
IName (Please print) I Address 

Ordersto. ROADRUNNER ELEC. PRODS, 116 BLACKDOWN RURAL INDUSTRIES, 
HASTE HILL, HASLEMERE, SURREY GU27 3AY (0428 53850) a MI B - - 

wsurr' 
The firm for Speakers 

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 * 

12 
0625 529599 

35/39 Church Street, Wilmssow, Cheshire SK9 1AS 

Lightning service on telephoned credit card orders' 

ZX81 HARDWARE 
40 KEY KEYBOARD Kit £20.95 Built £25.75 (RE77) 
* Proper typewriter style keys. 
at All legends and graphics In two colours. 
al No soldering required to ZX81. Plugs in. (SAM 'Printer not affected) 
* Complete with all parts, connectors, feel and comprehensive lnstruc[Ions. 

24 LINE INIOUT PORT Kit £16.95 Built £18.95 (RE98) 
* Each line either In or out 
at Controlled by BASIC. 
U Allows printer RAM to be used without a motherboard. 

.Motherboard xersion kit £13.50 Built E14.501 

3 CHANNEL SOUND/TIMER BOARD 
Kit £16.95 Built £18.95 (RE161) 

3 ,ndependenl channels. 
O Controlled by BASIC. 
* Full range of Hates. 
* Complete Instructions with examples provided. 
* Can be used as a soph,slicated timer /counter 

MOTHERBOARD Kit £15.75 Built £18.50 (RE82) 
at Two connectors on board_ 
* Six connector Coard. TEA. 

CONNECTORS Et PLUGS 
at 23 Way female connector for ZX80/1. iRE801£2.95 
at 23 Way male connector. IRE871 f1.30 
* 23 Way male connecto, to fit two female connectors together. 113E901 £1.60 
* 30 Way ribbon cable. £1.40 metre 
of RAM pack connector. Allows RAM pack to be remote from ZX80/1. IRE1701 f6.95 built 
* In: our connector and sound board connector IRE78BI 12.95 

BOOKS Er TAPES 
Getting acquainted with ZX81 f4.95 
Mastering machine code f5.95 
Programming for real applications f8.95 
Tape for real applications book £11.44 
Send SAE 5" x 7" for flee illustrated catalogue. 
All products available ex stock fallow 7 days extra for built products. 
Payment: Cash with order. Or ACCESS /BARCLAYCARD. 

Official order welcome. Dealers write for rates. 

All prices include P Er P and VAT. Overseas add £1.80 

REDDITCH ELECTRONICS 
DEPT ET1 

21 FERNEY HILL AVE., 
REDDITCH, 

WORCS. B97 4RU 
TEL: (0527) 61240 
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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. IMC2KI 

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. 

"It 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 /£500+ 1 - 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 E90.00; CK 1040 - RRP £119.00; CK 1100 - RRP f149.00; 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 POP to anywhere in the U.K. Export: Write for pro -forma 

SEND FOR FULL DETAILS ON OUR HIFI KIT PRODUCTS BY WRITING TO FREEPOST ADDRESS BELOW 

IIIE Crimson Elekträt 
FREEPOST, 9 CLAYMILL ROAD 

LEICESTER LE4 5ZD. ENGLAND 

TEL. 0533 761920, TLX 34694 

POWER SUPPLY: For micros and 
TTL Stabilised 145/5V. Built tested 
uncased 650P 

AS ABOVE less transformer 3009 
PCB for above or 12V or 15V 1009 
CERAMIC 

o 50,000pF 
CAPACITORS 150V) 

3313 
POLYSTYRENE CAPACITORS (50V) 
10pF to 1000pF 350 
POLYESTER CAPACITORS1100V) 
rut to 680nF 6p 1u 1u5 4u7 8p 

ELECTROLYTIC CAPACITORS 

CA3130E 90 
CÄ3140 45p 
CA3160E 80 P 
ICL7106 009 
LF351N 45p 
LF356N Sop 
LM10C 400p 
LM301A-14 209 
LM308N 30p 
LM311 Sep 
LM318H 92p 
LM318N 1009 

SEE BELOW 

RED LED 109 
GREEN LED 

YELLOW LED 
lip 

REGT GREEN 
13p 

VOLTAGE 

/ A S F 
FOR DETAILS 

CMOS 
4000 13p 

4002 139 
4006B 459 
4007 lIp 
4008 56p 
4009 28p 
4010B 33p 

LS47 489 
LS48 45p 
LS73 20P 
LS74 1 

LS75 259 
LS76 2612 
LS78 22p 
LS86 21p 
L590 409 

7472 25p 
7473 16p 
7474 213p 

-7476 189 
7476 189 
7480 25p 
7482 56p 
7483 45p 
7489 1109 
7490 22p 
7491 38p 
7492/3 30p 
7494 409 

AC141/2 15p 

AC176 20p 
AC1767t2p 
AC187 13p 
AC187K 13p 
AC188 20p 

D118 
37p 

AF 30p 
ÁF12415 40p 
AF139 35p 
AF186 40p 
ASY5415 18p 
BC107 109 

BC477 lep 

BC549BC54 

7p 
7p 

BC559 7p 
BC559 1 

BCY30 4Óp 
BCY34 409 
BCY59 13p 
BCY70 13p 
BCY71 14p 
BCY72 14p 
BD115 27p 
BD121 469 

MJ2955 90p12N3903 
MPF1O4 33P 
MPF105 40p 
MPF105 40p 
MPF106 
OC28/35 40e 
TIP29 25p 
T1P296 28p 
TIP3O 25p 
TIP3OB 28p 
TIP31A 22p 
TIP33C 35p 
7I1334Á 46 

tif 
2144037 35p 
214061 to 
2144061 ....Bp 

2N5459 36p 
21027 20P 
31128 2013 
(star buy) 

BULK OFFER 
postage E7 

FND500 
20 for 850p 

REGULATOR 
79M12 

20I 
BRIDGES BRIDGES 
1A/200V 

2A/100V 
10011 value: 

BEMIS 
CA3090A0 

10 for E4 

(YF/V1 
1/25 to 150/25 6p 
220/2540/2510p 

160/25 
470/40 mini 129 

1000/10 2200/6 12p 1500/4022p 
2000/1822o 

LM339N 46P 
LM3SON 659 
LM381N 1009 
LM382N 90P 
LM733 Sop 
LM1458N 3513 

REGULATORS 
500wÁ' 
79M05- 209 
799M1212 - 20p 
79M24-.209 

4011e 14p 
4012 17p 
40138 289 
4014 58p 
4015B 60p 

LS93 299 
LS95 509 
LS709 309 
LS122 3513 
LS123 40p 

7495 359 
7496 Sep 
7497 /9913 
74100 70p 
74105 46p 

BC10819 1 

6p BC113 6p 
C11719 109 

BC113 6p 
BC117 10p 

80123 
00131/2 35pTIP4IA 

135/6 259 
8913718 25p 
BD139 35p 

1 509 
7I1342Á 509 
TIP2955 58p 
TIP3055 52910 

MAINS 
TRANS- 
FORMER 

9V2Á 

LM308N 

LM20 f318H 
10 for E5 
AC176 
for 170p 

TRANSFORo 95/2 LM1830 170p705P 369 
18p BC119 10p 35p 

D767 /8 
for E28 

22010°C/ER W ............. 45p HEAT SINK t9 LM2917 220p 
559 4017 369 LS157 74109 /Opp BC142 239 BF74107 159 27X109140 /Opp 

VERO 
lO0 forl3 p 

VERO BOARD (0.1"copper clad) 
2.5 x 5" 60p 

LM3900N 409 
LM3914 20013 

785/12 55589 4019 
40208 65p33 LS2211 52Pp 

74110 52p 
74118 909 

BC143 23p 
BC147 61, 

BF173 15p 
BF178 309 

ZTX300 91, 

27`(301(2 Sp 

BOARD BF181 
10 for 409 

LM3915 2409 7818 52p 4021 up LS251 Sop 74121 21p BC148 7p 8F10 22p ZTX303 10p 
10 for 64 5F244C 

SWITCHES LM13600 140p 7905 58p 4022 37p LS253 Sop 
LS279 309 

74122 30p BC149 7P BF181 7p ZTX311 16p lO for l2Op 

DDIL 

3 
IL 3way SPST 3 

30P 

MC1310N 75p 
MC1495L 350p 

7912 60p 

7918/24 50p 

4023 1p 
14p 

4027 
TTL "N" 

74123 469 
74125 46p 

BC157 9p 
BC158 Sp 

8E183 29p 
8E184 21p 

ZTX341 18p 
ZTX500/1 11p 

DIL SWITCH 
Tway 1010,31709 

OIL 7 way SPST 
ROTARY 2A/250V OPST 9mm bush 

MC1496P 70p 
MK503ge Beep 1.5 Amp 

30P 
4028 45p 

7400/1 lip 
7402 l Ip 

74126 38p 
74132 58p 

BC159 9p 
BC167 109 

BF185 16p 

BF194 
129 

ZTX502 139 
ZTX03 149 

20 for 510p 
3 way SPST 

10 for 340p 
18p 

ML9292 485p 
NE555 22p 

7805 70p 

BRIDRECTIFIERS 

4029 659 40308 P 
7403 10p 
7404 9p 

74141 48p 
74145 48p 

BC168 81, 

BC170 Sp 

51, 

BF195 9p 
8E196 7p 

21697/8 201) 

2N706 9p 
10 for 170p 

3way SPOT 
10 for 260p 

10 oSr140p 
4007Á 

SLIDEDP3 way SLIDE 3A/SOV DP3waV or /Á!250V 
E34/50V1 

400pP 4041E 92P 
7405 119 74147 130p 

74150 
BC172 
BC173 7p 

BF197/8 10p 21914 14p 
SLIDE SW 

20 for 180p 
throw 7PNE562 

RESISTORS ('AW 5% carbon film) 
NE566 100p 
NE567 160p 
SN76115AN 5op 

WO2M 16p 
WO6M 17p 
1A/50V 18p 

4042 55p 
4043 70P 
4044 409 

7406 15p 
7407 24p 
7408 1 

64p 
74151 45p 
74153 

BC177 10p 
80178 13pLin:47K 8E200 23p 

BF244C 15p 
BF257 149 

21918 16p 
211131 11p 
2N1132 1313 

40118 
20 for 230p 

4O16Á 

10 ohms to tOMohms Ell ZP 7ÁA621 2809 1A/200V 1 613 4047 90P 
7409 133pp 

7410 lI 
74154 40p4 

74155 5 
BC179 129 
BC182 91, 

BF258 21p 
9 18p BFR39 

211304 239 
30p 

Lo 5K 47k g: 
1006 220K 

20 for 320P 
4017A 

PRESETS (miniature horizontal) 
100 ohms to lMohms SP 

TBA6418 1259 
TBA651 

pop 

1A/400V 20p 
1A/600V 20p 

4048 45p 
4049 269 

7411 17p 
7412 15p 

74156 33p 
74157 35p 

BC184L 9P 

BC186 1913 
18p 

2141306 
30p 

10 for 130p 
924 

0£06680 p 

00 2A/100V 269, 40508 32p 7413 199 74161 299 BC187 1513 
BFR40 189 
BFRO 

2116103 
pKTs 

2Oí 2259 

POTENTIOMETERS ('/ 101: Linear 7DÁ1004 3359 3Á/600V 33p 4066 30p 
4068 20p 

7416 18p 
7417 

74162 57p 
74163 419 

BC207 79 BFX29 22 9 2N2222A 15p 
104or 

pin 
7420 7420 

07447AÁ 
7to2 

and Log Scale 4K7 to 2M2 28p TDA1008 355p 4069 140 
I6p 

7420 91, 74164 389 
BC212 9P 

913 
BFX84 23p 2N2369 149 10 for 200p 

ZENER DIODES 1 

3V3 to30V 61, 
TL074 1409 
UÁ9170 1909 DIL SOCKETS 40708 17p 

24072/3 3 
7421/3 23p 
7425/6 219 

74165 509 
74167 70p 

80212E 
BC213 913 

91, 

BFX86 18p 
BFX87 239 

2N2484 18p 
212646 409 7HYRISTUR 20 for 5609 

7473 TRIAIS: C206D 400V 3A 5513 

600V: 10A 50p 15A 55p 
High performance glass passivated 

21424E 1509 8 Pin 613 

14 pin 109 
16 pin 119 

23p 
4081 22p 
4082 249 

7427 16p 
7428 35p 

74173 BOp 
74174 46p 

BC2I3L 
BC214 913 

80214E 91, 

BFX88 229 
09 BFYO 

"1'15p BFY51 159 

212904 17p 
212906/7 17 
2N2926G lop 

8A/400V 
10 for 3309 
Istar offer/ 

20 10, 230p 
7475 

20 
for high voltage isolation. By 18 pin I6p 7430 139 

.1 

74175 469 
74177 

BC237 713 BFY52 189 213053 25p ZENER DIODETHY 

V 
Ovalue 

74947 
preS smeta mTEK etal with 

Texasun 
,pin 

spec to Plastic ones 
data ONCE 

SOLD 

300V 4A 
THYRISTORa 

(MOTOROLA) 
400V:5Á 35 P 

24 pin 1813 P 
28 pin 24p 

45806 013 
45118 7013 
4516 82P 

7433 35p6611 

7432 

7437 14 
7438 12p 

74180 30p 
74181 99p 
74182 40p 

802618 71, 

BC301 - 25p 
BC328 713 

BFV53 tOp 
BRV39 309 

2N3055 
213702 to 
2N3711 ....Bp 

0of5Vs Op 
12V: 50 for 12013 

1,44006 

20 for 5209 
74121 

20141 40p 
supplied. 

THIS CAN NEVER BE REFull EATED. (01069) 
100V:12A 20p 

40 pin 24P 

LS11/12 15p 

4518 659 
452018 82P 

7440 119 
7441 58p 

74184 709 
74185 1159 

80338 7Bp BU205 1059 
010p69 

BU208 1159 
213823 529 
213866 409 

40 for 1201, 74163 
20 for 880P 

(TEXAS INT) L513 24p 7442 º5p 74190 42p MAIL ORDER ONLY 
LINEAR 400V:8A 35p LS14 36p 7443 359 74191 48p 
CIRCUITS 
709-8 2op 

Áy.5-400791509 (MOTOROLA) LS20 149 
LS21/27 1513 

TTL "LS" 
129 

7444 72p 
7445 38p 

74192 40p 
74193 46p DELTA TECH & CO 

710-14 209 
0Á3019H 809 

L500/1 
3 74194/5 62 NAYLOR ROAD, LONDON, 120 OHN 

747-14 CÓ1, 0Á3028ÁH 509 ELECTRONICS LS32 I P 
LS42 L504 139 7447A12p 359. 74197 44pí 

Tel: 01.445 8224 
748-8 25p CA3046N 301' 0L704 70p 359 

LS0518 14 7448 359 74198 9913, 

AY -1-1313 600p CÁ3048 245p 
CA3054 40p 

DL707 1013 
FND500 609 

DIODES 
0A91 I1, 

LS10 14p 
1N4005 4p 

7450 11p 
7451 Sp 

74199 60p' 
TRANSISTOR' 

Prices include VAT, Add 50p P&P 

AY -1-605500 B9 0p CA3080 65p O0P12 60p OA200/2 5p 115400 11, 7453 Bp AC127 25p - AV -3-8912 6509 0Á3090A0 30P. LEDS 1N916 4p 1N5401 12p 7454 139 AC128 22p 8/18,81,11 ACCESSorderI b al It .,:. th/11 ,r l I :, , d 

AY -5.12249200p Istar buy) 5mm clip 3p íN4148 4p 115402 1313 7460 7p ÁC128/178 '® Bulk off Any n e,ro 10 gré uo,. I v zo 1 e i r,,.l n m; 

3mm & 5mm 114001 4p 1N5404 14p 7470 229 mt. Par 2313 get 8 free P - a geo t :k othn 11 
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/WE WILL BEAT BY 5% ANY LOWER PRICE ADVERTISED BY COMPETITORS* \ 
CASIO : Sharp Portable Colour Computer for only £278 + VAT 

The Revolutionary New PC -1500 and CE -150 
100 METRE WATER RESISTANT 

W-100 W -150C 
Resin S/S case, 

case/strap resin strap 
£19.95 £21.95 

W-150 
All 

S/S 
£24.95 

Time and auto calendar. Alarm and hourly chimes. Count- 
down alarm timer with repeat memory function. Profes- 
sional 1/100 second stopwatch. Time is always on display, 
regardless of display mode. Amazing 5 year lithium battery 

life. Superior to the W-250 

50 METRE WATER RESISTANT 

W-20 
REsin 

case/ strap 

£12.95 

W-21 
Resin 

S/S trim 

£14.95 

W-30 
All 

S/S 
£19.95 

12/24 hour time and auto calendar. Alarm and hourly 
chimes. Professional 1/100 second stopwatch to 12 hrs. 
Compact and slim cases, approx. 8mm thick. 5 year 

lithium battery. 

OTHER MODELS 
AX -210. The world's most versatile watch? 

Analog Display 
LC Display of hours and minutes 
Digital Display 

Local time, 12 or 24 hour 
Full calendar display 
Dual time, 12 or 24 hour 
Countdown alarm timer with 
memory function 
Professional 1/100 second 
stopwatch 

Hourly time signal. Daily alarm elec- 
tronic buzzer or 3 selectable melo- 
dies. Rapid forward/back setting. 
9.4 x 35.4 x 36mm 
Usual price: £29.95 
Lowest price elsewhere 

£27.95 

***NEW*** 
CA96. Calculator, 4 alarms, hourly time signal, stopwatch 
Black resin case/strap £19.95. 
CA951 Metal case/bracelet version of CA95 £29.95. 
Other models. CA85 £19.95; CA851 £29.95; J100 £19.95; 

GM10 £19.95; SA50 £14.95; SA5OG £19.95. 

a.aa .tt7atit 

LOOK, NO BATTERIES 

FX-950 SOLAR CELL SCIENTIFIC 
Powered by almost any light. 50 

scientific functions, with nesting of 
up to 15 parentheses at 5 levels. 
Hyperbolics, Standard Deviations, 
etc. 10 digit display. 5.4 x 73 x 129mm 
Supplied with wallet. 

£22.50 

FX-900 8 -digit version with less functions £19.95 

PC -1500 Computer 
£169.95 
CE -150 4 -colour Printer 
£149.95 
CE -151 4K Byte RAM 
£49.95 
CE -155 8K Byte RAM 
£79.95 

We are convinced that this is the world's most advanced 
PC -1507 software. 

MiCROL 1500 SOFTWARE SERIES 
The Portable Computer Comes of Age with advanced 
ready -to -run software to meet the needs of management, 
science, engineering and the professions. Major features in- 
clude: 111 100% reliable performance for total dependability. 
(21 "User-friendly' commands and prompts. (3) Compre- 
hensive "plain English" operating manuals. 14) No computer 
experience required. 15) Designed for easy personalisation. 
(6) Future -compatible, with full hardware and software add- 
on capability. Plus: Full colour print commands with Auto - 
Colour, Audit -Trail and Archive options, sophisticated user - 
error recovery systems and Database Integrity Protection 

option. 
MiCROL 1500 Software Series from £200 to under £20. 

Brochure on request 
Worldwide dealer network now being established 

Dealer enquires welcome. 

Sìav, 

24. 
Wc.iSa+. PaCiifT CeFCtrlÉs 

m u u u c:.) co t1 .. OA* 
Ili Q.s....saLb(illtw[D. sassa.... 0.1194iicfJtoa aMs.O.ss. wctitg.,r^,-xry I 

:Jiro J Inn ©L7L :. liiJ wiz, tYa `. 

The PC -1500 approaches the Personal Computer in ability. 
16K bytes of ROM and up to 11.5K bytes of RAM memory, 

with battery protection. Multiple program storage capacity. 
'BASIC' program language with two dimensional arrays and 

variable strings. DWERTY keyboard with upper and lower 

case. (Word -processor software available soon.) Mini - 
graphic 7 x 156 dot matrix display. Line width 26 characters. 
The CE -150 4- colour Graphic Printer/Two Cassette Inter- 

face (for saving/loading) prints virtually any drawing, with 
complete control of up, down, left and right printing. Vari- 

able line length from 4 to 36 characters. With rechargeable 
battery and mains adaptor. 
Dimensions: PC -1500 195 x 25.5 x 86mm. Wt 375g. CE -150 

330 x 50 x 115mm. Wt 900g. 
Available soon: RS -232C Interface. Software board to 
serve as input keys in graphics, or pictures, previously drawn 
on a template. 

Brochure on request. 

The Scientific Portable Computer 

CASIO FX-702P Only £99.95 
Plus FREE MiCROL Professional Programming Pack (RRP 

£9.95) or we will beat any lower price by 5%. 
The widest range of math, science and statistics, (55 in all, 
including Regression and Correlation). BASIC. Up to 
1,680 program memory steps, up to 226 data memories. 
Subroutines, 10 levels; FOR:NEXT looping, 8 levels. Edit, 
debug and trace modes. 240hrs battery life. 
17 x 165 x 82mm. Wt 176g. 
MiCROL 702 PROCOS Professional Computing Solu- 
tions on tape. Save up to 90% of programming time with 
this electronic equivalent of pen and paper. 'Visicalc-type' 
systems answers 'what if' questions and analyses trends. 
£24.95. 
Peripherals for FX-702P, 602P, 601P and 502/501P 
FA -2 Remote control Cassette Interface £19.95 
FP -10 Permanent hard copy printer. AC/DC £44.95 

702 PACKAGE DEALS 
Pack A; EX -702P + MiCROL PPP £99.95 
Pack B; 702+ FA -2+ PROCOS £139.95 
Pack C; 702+ PPP + FP -10+ PROCOS £179.95 

CASIO FX-602P 
Only £74.96 

With FREE MiCROL 
Professional Program- 
ming Pack (RRP £9.951 
or we will beat any 
lower price by 5%. 
50 scientific functions. 
Up to 512 program 
steps, up to 88 mem- 
ories, all protected 
when switched off. 
Programs; PO to P9. 
GOTO up to 10 pairs. 
Up to 9 subroutines 
nestable to 9 levels. 33 

brackets at 11 levels. 
FA -2 £19.95 
FP 10 £24.95 

World's Fastest Programmable? 
Bum 

CASIO FX-601P Now only £39.96 
Similar to the FX-602P but with 128 program steps, 11 

memories; 18 brackets, up to 6 levels; up to 9 sub- 

routines, nestable up to 4 levels. 
Other Scientiflca 

FX-3600P 38 program steps £22.95' Others £21.95 
FX-8100 With Clock, Alarms, Stopwatch £19.95 

EX -950 £22.95; FX-900 £19.95; FX-550 £19.95; FX-100 
£16.95; FX-82 £ 12.95; FX-7 (10.95; FX-5 £8.95. 

Calculating Alarm Clocks 
FT -7 Fortune Teller £16.95; BG -15 Boxing f16.95;ML-75 
Card. 12 melody alarms £14.96; ML120 wallet version 

£14.95; UC360 Card, UC365 Wallet £19.95. 
BASIC. LC950 Metric Conversions on two displays 

£16.95; MG777 3 games/clock £14.95: MG880 (10.96. 

CASIOTONE CT -701 COMPUTERISED PROGRAMMABLE KEYBOARD/ORGAN 

Fully Programmable, 5 octave, Polyphonic Keyboard 

CT -701 

Other Casiotones: 
VL-10 £26.95; VL-1 £35.95; MT -31 £69; MT -40 £99; CT -101 £195; CT -202 
£275; CT -403 £275. 

IRRP£555) ONLY f495 

* Providing the advertiser has stocks and we do not sell at a loss 

Program the 345 melody steps and the 201 

chord steps (max) with music specially scored 
in bar code and read by a light pen, or enter 
your own chords and melody via the keyboard, 
with full editing and repeat facilities. 
3 -way replay: Automatic, One key play, 
Melody Guide (lights above the keyboard indi- 

cate the next note to play). Split keyboard, 
20 superb instrument voices, 16 rhythm ac- 
companiments, fingered or auto chords with 
walking bass and arpeggio, fill-in and effect 
buttons. 373/4 x 137/16 x 5". Weight: 12.5kg 

127.6lbsl. 
CT601. As 701 but without programming 
functions £395 

Price includes VAT and P&P. Send cheques, PO, or phone your ACCESS, VISA or B'CARD number to: 

TEMPUS LEADING CASIO SPECIALISTS 
Dept ETI 
38 Burleigh Street, Cambridge CB1 1DG 
Telephone: 0223 312866 1 

DELIVERY 
NORMALLY 
BY RETURN 
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PCB FOIL 
PATTERNS 

DIGITAL P.W.M. 

w /14-L4--"" 
Above: The Digital PWM foil pattern. 

Below: The board for the MOSFET power amp module. Above: The Logic Lock PCB. 
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PCB Foil Patterns 
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DIVIDER O ETI SCOPE VOLTAGE 
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-0 F 1 PREAMP' 
Q Above and left: The four boards 

.I 
POWER SUPPLY 
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Left: The Proximity Detector PCB. 

Right: Foil pattern for the ETI Stylus Timer. 
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LECTRÖVA[UESUMER 

ASIE 
PROMOTION 

'ELECIe 

Op 

sO 

FREE VOUCHERS 
TO SAVE YOU UP TO 

!h ' 

_._.i 

£2.10 
-= -- ----.. 

THREE 70p REFUND VOUCHERS 
FREE for spending singly at any time 
on any one C.W.O. (U.K.) order 
minimum list value 110. This can 

quickly save you up to £2.10 in 

addition to the other benefits you 
enjoy by buying from Electrovalue. 

Send 70ß for Catalogue B2 + 3 free 

vouchers by return now 

+ USUAL DISCOUNTS + FREE POSTAGE 

DISCOUNTS 
5%on orders over 123 lint. V.A.T. I 

10% on orders over (57.50 (inc. V.A.T.) 
on most catalogue items, but not on 
payments by credit cards. 

POSTAGE 
Not charged on U.K. orders over £5.75 
inc. V.A.T. If under, add 40p handling 
charge. 

SEMI-CONDUCTORSIICsIOPTOs 

COMPUTERSISOFTWARE etc. 

CAPACITORSIRESISTORS 

CONNECTORSISWTTCHESIKNOBS 

POTSIFERRITESIMETERS 
BOOKSISOLDER TOOLS 

AND MOREAND MOREAND MORE 

ELECTROVALUE LTD. DEPT. 280 St Junes Roed, Erpbfield Green. Eghem, Surrey 1W20 OHB 

Phew: Egham 33603 (STD 0784; London 87). Telex: 264475 
Northern Branch (Personal Shoppers only) 680 Surnage Lane, Bornage, Manchester M19 (MA. Phone: (061) 424945 

USED 
EQUIPMENT 
Ex-P.O. Multimeters in leather 
case. AC/DC Volts, DC current, 
ohms. Absolute Bargain 
£6+£1.50 p&p 

LOW-COST, RUGGED 

TEMPERATURE CONTROL 
HIGH QUALITY / 

Ä f TEMP. GAUGE 0, -120°C 
I Remote sensor on 38" 

500V MEGGER 
Transistorised Insulation Tester 
and four decade resistance i 

bridge with four ranges 
Invaluable piece of test gear. In 

case with carrying handle. Uses 
one PP9 bats. £15.00 + £2 P&P 

k 
I 

\ 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 

Recent Style P.O. Telephones 
£4.75 + £1.80 P&P 
2 for £9 + £2.50. 5 for £20 + £5 

RANCO THERMAL CUT-OUT 100°C 
15A 240V. Sensing coil on 41in. capilliary panel 
mounting with reset button £1.20 

5 Digit Counters 48V coil. Non 
resetable 75p 

BUY ONE EACH OF ABOVE FOR E4.85 

AVOMETER 
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 £8 + £1 p&p 

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 
ìa 

etc working order. Price includes 
.:ì Leather case. 

20K Ohms per Volt (D.C.) 1K Ohms per Volt (A.C.) 

UNISELECTORS. 50v, 4 Bank 
+ Homing Bank, 25 way £3.50 

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 

D CONNECTOR SOCKETS 
with cover. 50 way £2 

OHMS - x 1, x 100, x 10K 
LIMITED STOCK AT £14.50 + £1 p&p 

60V 8A TRANSFORMER. Ideal 
for big power supply unit or 
amplifier £12 inc. p&p. BEAT 
THAT( I 

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 

FREE on request -- Leaflet 
"D.I.Y. Telephone Systems and 
Automatic Exchange Design'. 

channels (no controls) gain up to 10dB. f12 each + 
£1.50 p&p. 
MIC AMP - Switchable gain + fine gain control + 

I L.F. Cut. £14.50 + £1.50 p&p. 

LEM- SERVICES 
239 RUGBY 

WANWICKSHIRE WARWICKSHIRE 

TEL: 0926 30622 FOR QUANTITY 
ALL ITEMS - MONEY BACK 

ADD 
ORDERS50p OVER ROADLE OVER 

NHI SPA CV329DY 
£7.50 POST FREE 

DISCOUNTS ETC. 
unless stated otherwise 

IF NOT DELIGHTED. 

E.T.I. KITS - full kits include printed circuit boards, components, hardware, I.C. sockets, case 
etc. unless stated. (Not batteries). 
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 45p. 

INSULATION TESTER May 82 £16.98 
SOUND EFFECTS 3. PHASORIEXPLOSION 
May 82 £11.28 
SOUND EFFECTS 4. GUNSHOT May 82 £10.98 
AUTORANGING CAPACITANCE METER Mar 
/April 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 April 82 

£11.87 
HIGH QUALITY PHONO AMPLIFIERS Feb 82 
less case 
MOVING COIL STAGE £17.98 
MOVING MAGNET STAGE £17.68 
PEST CONTROL Feb 82 16.77 
GUITAR TUNER Jan 82 £28.98 
COMPONENT TESTER Dec 81 £7.98 
MUSIC PROCESSOR Nov 81 £49.98 
CAR ALARM Nov 81 £17.98 
ENLARGER TIMER Oct £26.59 
SOUND BENDER Oct 81 £20.76 
WATCHDOG SECURITY ALARM Aug 81 

£43.33 
RECHARGEABLE BATTERY extra £19.98 
HEARTBEAT MONITOR Aug 81 £26.26 
HANDCLAP SYNTHESISER Aug 81 £29.98 
WAH PHASE June 81. Less pedal 
LED JEWELLERY June 81. Cross £2.47. 
Star 19.41. Sprial £7.20. 
ALIEN ATTACK Jan 81 £19.76 
GUITAR NOTE EXPANDER April81 £16.47 
DRUM MACHINE April81 £59.98 
ENGINEERS STETHOSCOPE Mar 81 £19.19 
SOUND PRESSURE LEVEL METER Feb 81 

£39.98 
£54.98 
£19.77 
£11.61 

£5 98 

INFRA RED ALARM Feb 81 

4 INPUT MIXER Dec 80 
MUSICAL DOORBELL Dec 80 
METRONOME Nov 80 
CASSETTE INTERFACE Oct 80 
ULTRASONIC BURGLAR ALARM Aug 80 

£26.82 
CAPACITANCE METER Aug 80 £20.26 
CMOS LOGIC TESTER Aug 80 £10.97 
CLICK ELIMINATOR April 79. £61.55 Or less 
case £46.57. 

MORE KITS AND 
COMPONENTS 
IN OUR LISTS 

FREE PRICE LIST 
Price list included with 

orders or send sae (9 4) 
CONTAINS LOTS MORE 

KITS, PCBs & 
COMPONENTS 

1982 ELECTRONICS 
CATALOGUE 

Illustrations, product descriptions, circuits all 
included. Up-to-date price list enclosed. All 

products are stock lines for fast delivery 
Send 80p in stamps or add 80p to order. 

MORE KITS FROM H.E., E.E. and E.T.I. 
PROJECTS IN THE PRICE LIST 

SOLDERING/TOOLS 
ANTEX XS SOLDERING IRON 25W 
£5.48 
SOLDERING IRON STAND £2.40 
SPARE BITS Small, standard, large. For 
XS and X25irons each 
SOLDER Handy size 99pif 
SOLDER CARTON £1.84 
DESOLDER BRAID 69p 
DESOLDER PUMP £6.48 
HEAT SINK TWEEZERS 29p 
HOW TO SOLDER LEAFLET 12p 
LOW COST CUTTERS £1.69 
LOW COST LONG NOSE PLIERS £1.68 
WIRE STRIPPERS + CUTTERS £2.69 

HELPING HANDS JIG £6.30 
VERO SPOT FACE CUTTER £1.49 
PIN INSERTION TOOL £1.98 
VEROPINS (pk of 100)0.1" 52p 
MULTIMETER TYPE 1 (1,000 opv) 

£6.66 
MULTIMETER TYPE 2 (20,000 opv) 
with transistor tester. Very good 

£14.75 
CROCODILE CLIP TEST LEAD SET. 
10 leads with 20 clips 98p 
RESISTOR COLOUR CODE 
CALCULATOR 21p 
CONNECTING WIRE PACK TYPE 
ED. 11 colours 49p 

N 

ILLUMINATED MAGNIFIERS 
Small 2" dia. (5x mag.) £1.14 
Large 3" dia. (4x mag.) 

CAST IRON VICE 
SCREWDRIVER SET 
POCKET TOOL SET 
EUROBREADBOARD 
S DEC BREADBOARD £3.98 
BIMBOARD 1 BREADBOARD £6.98 
VEROBLOC BREADBOARD £4.20 

£2.40 
12.98 
£1.98 
£3.98 
£6.20 

SEMICONDUCTOR DATA BOOK. 
Newnes Revised £5.90 
3mm RED LEDS with clips 10 for.... 99p 
GLASS MERCURY TILT SWITCHES 
5for 99p 

TIL38 I.R. emitter 3 for 
BPW41 I.R. detector 3 for 
0M335 I.C. 

MIN SPST pcb mounting Slide Switches 
10 for 50p 

99p 
£1.40 
£8.98 

LM394CH £2.48 

Please mention Electronics Today when replying to this advert 

MAGENTA ELECTRONICS LTD 
EX13, 135 HUNTER ST., BURTON -ON -TRENT, STAFFS 

DE14 2ST. 0283 65435. MON.-FRI. 9-5. MAIL ORDER ONLY 
ADD 45p P Et PTO ALL ORDERS 

ALL PRICES INCLUDE 15% V.A.T. OFFICIAL ORDERS WELCUMe. 
P & P 45p IRISH REPUBLIC & B.F.P.O. EUROPE: 

Deduct 10% from prices shown Payment, 
must be in Sterling. 
ACCESS and BARCLAYCARD (VISA) 
ORDERS ACCEPTED BY PHONE OR 
POST. 
SAE ALL ENQUIRES. 

.11\ 
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GREENWELD 
198213 CATALOGUE 

Bigger) Betted! Buy one!!! 
Only 76p inc. poet - Look what you get!! 

Vouchers worth 60p 
1st 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. 

443A Mil'brook Road Southampton SOI OHX 
All prices include VAT at 15% - just add 50p post 

ELECTRO -DIAL 
t- 

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 priced!! K523 
- 1000 mixed '4 and %W 5% carbon film 
resistors, preformed for PCB mntg. Enormous 
range of preferred values. 1000 for £2.50: 5000 
£10: 20k £36 

200 ELECTROLYTICS £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 

LIE DETECTOR 

This beautifully made precision instrument is 

not a toy or gimmick, it was originally used on 
an Open University course to measure 
changes in emotional balance by detecting 
small changes in skin resistance. Full details of 
how to use it are provided, together with a 

circuit diagram. Suplied complete with 
probes, leads and conductive jelly. Needs 2 x 
455V batteries. Overall size 155 x 100 x 
100mm. The 100-0-100uA 4" panel meter is 
worth more than we're asking for the whole 
unit!! £7.95 

STABILIZED PSU PANEL 

A199 A versatile stabilized power supply with 
both voltage 10-30V1 and current (20rnA-2A) 
fully variable. Many uses inc bench PSU, 
Nicad charger, gen. purpose testing. Panel 
ready built, tested and calibrated. £7.75. 
Suitable transformer and pots £6.00. Full data 
supplied. 

PACKS PACKS PACKS 
1(517 Transistor Pack. 50 assorted full spec 
marked plastic devices PNP NPN RF AF. Type 
numbers include BC114, 117, 172, 182, 183, 
198, 239, 251, 214, 255, 320, 8F198, 255, 394, 
2N3904 etc etc. Retail cost £7+. Special low 
price 275p 
K520 Switch Pack. 20 different assorted 
switches - rocker, slide, push, rotary, toggle, 
micro etc. Amazing value at only 200p 
K521 Heatshrink pack, 5 different diameters 
each 200mm long. What a bargain 50p 

PCB size 130 x 60mm. Only £2.95 
K522 Copper clad board. All pieces too small 
for our etching kits. Mostly double sided fibre- 'SIMON' 
glass. 250g lapprox 110 sq ins) for 100p The object of this game is to repeat correctly a 

K541 It's backll Our most popular pack ever I longer and longer sequence of signals in 3 

- Vero offcuts. This has been restricted for different games. (Instructions included). PCB 

some time, but we have now built up a contains chips, switches, lampholders and lamps, 

reasonable stock and can once again offer and is tested working, complete with speaker. 

100 sq ins of vero copper clad offcuts. average Needs PP3 and 2 x HP11.. PCB size 130 x 

size 4 x 3". Offered at around 34 the price of a 
130mm. Only [3.95 

new board 320p 'COMPUTER BATTLESHIPS' 
Probably one of the most popular electronic 

'MICROVISION' Cartridges games on the market. Unfortunately the design 

These are a small PCB with a micro -processor makes it impractical to test the PCB as a working 
chip, designed to plug in to the microvision model, although it may well function perfectly. 
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 oscl with pin out data. PCB size 
72 x 60mm. 

ONLY 25p each!! 

Electrical combination lock for maximum! 
security, absolutely pick -proof!! One million 
combinations!! Dial is turned to the right tot 
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 etc. Overall 
dia 65mm x 60mm deep. Finished in bright, 
chrome. With combination the price is £9.95. 
Also available without combination, but 

I instructions are provided on how to find it. 
Takes about 20mins £2.96 

COMPONENTS i 

2200uF 100V cans 77 x 35mm 75p each; 

10 for £5.50 
MK4027 shift register 8 for £6 
21028 RAM 8 for £3 
2708 EPROM £1.50 
MIR50 infra red 5mm LED 30p 
DM160 tuning indicator 50p 
RC4136 op -amp similar to 741. 14DIL package 
10 for £1 
AY -5-4007D 24DIL chip counter/display. 4. 
decade up/down 7 sag o/p 0-6MHz. -12, 
- 5V supply £1 
FND501 + -1 0.5ín red display comm. 
cathode £25p 
MAN6710 Dual digit Red 0.56ín 7 seg display. 
Supplied with pin -out and data £1.00 
Murata ceramic filter 5.5MHz 40p 
10M %W resistors 5% carbon film. Pack of 
200 for £1 

MIXED LED PACK 
All new full spec by Micro, Fairchild, etc. 
Red, Yellow, Green, Amber, Clear, 3mm 
Et 5mm. Pack of 50 asstd £3.95; 250 f15 

SOLENOIDS AND RELAYS 
W921 Solenoid rated 48V at 25% duty cycle, but 
work welt on 24V (700gm pull, 10mm travel) push - 

or pull 27 x 18 x 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 500R SPCO 28 x 24 x 19. 50p ' 

W733 11 pin plug in relay, 240V ac, 3PCO 5A 
contacts £2.50. Base í36p 
W838 7006 24V 4PCO "continental" relay 35 x 

30 o 18, only 84p; 10/£7.00 
W847 37R 5-10V relay, SP 3A contact, PCB 
mntg 11 x 33 x 20. 96p; 10/(7.50 
W693 Omron LY4 mains relay, 4PCO 5A contacts. 
£2.50 
W896 24V ac coil, but works well on 6V DC. 2 x 

110A c/o contacts. Ex -equip, only 60p 

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. 

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 bats. clip (needs PP3). 

Instead we have tested the sound chip, and sell 

the board for its component value only (PCB 
may be chipped or cracked): 5N76477 sound 
IC; TMS1000 u -processor; batt clips, R's, C's 
etc. Size 160 x 140mm. Only £1.50. 
Instruction book and circuit 30p extra. 

SECOND GENERATION 

POWERFET AMPLIFIERS 

NEW DESIGNS 
With the introduction of two new boards PANTECHNIC have pushed forward the 

performance and reliability of their powertet amplifiers. Four key improvements 
have been incorporated in these second generation modules - 
1.1 The use of H-PAK powerfets, resulting in improved thermal efficiency and 

consequently enhanced power output capabilities. 
2.1 Low C08 drivers now in power transistor packages, maintaining the superb HF 

performance and improving driver reliability. 
3.) Separate driver and input supply rails allowing a 10% increase in available output 

power by increasing output stage efficiency. 
4.1 Bridge mode input pin allowing instant bridging between any two amplifiers 

without the need for extra circuitry. 

PFA100 Specification 
Bandwidth 10Hz100KHz + 1dB 

Output Power into tM 100W (V = + 55V1 

THD (2011z-20KHz) 0.800% 

TH011KHr at 10081 0.000% 

SKR 1211dB 

Slew rate 20 Vite 
Gain x 23 

Rin 30K 
Vs mat 70Y 

Price £18.45 

PFA100 120W into 8M 

PFA200 Specification 
Bandwidth 10Hz100KHo +1dB 
Output power into 6M 15019 IVe + 60V! 

THO I20Hr20KHd 0105% 
TH011KHz et 15119 0102% 

SKR 12048 

Slaw rate 201/luS 

Gain x23 
Rin 30K 

Vs mat + 70V 

Price £25.95 

PFA200 180W into 8M 
300W into 4M 

POWER SUPPLY COMPONENTS 
Toroidal Mains Transformers 

Voltage 160 225 300 500 625 

40-0-40 11-51 13-75 15-59 - - 

45-0-45 - 13-75 15-59 20-45 - 

50-0-50 - - 20-45 27-53 

Special low flux windings. Carriage + VAT included 

25A 400PIV Bridge rectifier 
100,000uF 80V Electrolytics 

£2.50 
£4.75 

Phone or write for advice on selecting the right components for your 
particular application. 

All prices VAT inc. Carriage 75p. Trade lists available. 

Ask about our preemps, protection boards 
and lower and higher power amp modules. 

THE POWERFET SPECIALISTS 

pantechnic 
(incorporating J.W. Rimmer) 

Mail order only to. 

Dept ETI/5, 148 Quarry Street, Liverpool L25 6H0. 
Telephone. 051 428 8485 

Technical enquiries. 
367 Green Lanes, London N4 1DY. Tel 01 800 6667 
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SUPERSALE '81 
All full spec, brand new devices. 
2114 1450ns) £1.00, 4116 (200ns) 
£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) x 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 
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 £6.50, p&p 35p. 

SUPERSAVER 1 

DIL header Plugs (No covers) 
14 way 18p, 16 way 25p, 24 way 
95p (all gold plated) plp 35p. 
Ansley Header plugs. 14 Way 
75p, 16 Way 95p, 24 Way £1.50. 
(Insulation piercing type) pip 35p. 
Ansley 110 Header plugs PCB 
Mounting .lin 26 Way straight 
65p. 40 Way rla £1 plp 35p. 

SUPERSAVER 2 
Tantalum Capacitors 25 volt. 4.7 
uF, 14 for £1, p&p 35p. 

SUPERSAVER 3 

PRICE SMASH FND500 .5in. 
LED displays, full spec 65p 
each, p&p 35p, large quantities 
POA. 

SUPERSAVER5 
3M 26 way insulation piercing 
sockets £1.40 p/p 25p. 

SUPERSAVER 6 
VIDEO LEAD 

11/2 metres with PL259 plug £1.00 
p/p 35p 

SUPERSAVER 7 

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 fo, 
£2.50 p/p 35p 

SUPERSAVER 8 
ONE ONLY - TEXAS SILENT 
700 TERMINAL. RS232 110 baud. 
As new - £235. 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, 1K on 
board). 

SUPERSAVER II 
PAPST MINI -FAN 3'Y." x 3'/." x 
1.5" deep. 220v 50Hz. Brand new 
and boxed. £9.50 p/p £1.00. 

SUPERSAVER 12 
'2.5mm power plug and 2 metres 
of cable. Suitable for Acorn Atom, 

ZX81 etc. Only £1.00 per 10 p/p 
25p. 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 3/4" 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. 

SUPERSAVER 17 
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 ILM380(. 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 
4t in. JUMPER LEAD. 16 DIL 
header to 16 DIL header. 95p 
p&p 30p. 

SUPERSAVER 21 
8251 £3.00 ea, 8253 £6.00 ea, 8224 

£2.00 ea, AY/5/1013 £2.25 p/p 
35p. 

SUPERSAVER 22 
lib reel of enlder 1R SWG 64/36 
alloy £5.50 p&p 90p. 

A TERRIFIC GIVEAWAY. MC 
1489 RC212 RECEIVER. Brand new 
46p each. 10 for £3.50. Large 
quantities p.o.a. p&p 30p. 

SUPERSAVER 23 

64 Way DIN 41612 edge connectors 
to fit Microtan etc. plug or socket 
£343 ea. pip3 p ea. 

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 PIP £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 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. 

!_e MICRO REVOLUTION 
The new Z8 processor complete 
PCB and parts to produce this 
new RS232 CPU. Built in tiny 
basic and 4K RAM only 4.5" x 
4.5" £85.00+VAT p/p £2.00. 
Leaflet SAE. 

PLEASE DO NOT ORDER 
GOODS FROM OLD ADVERTS. 
PHONE BEFORE ORDERING. 

SURPLUS STOCKS 
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 1-2.15 
weekdays. Closed all day Wed- 
nesday. We are situated just off 
the A40 opposite Master 
Brewer. 
ALL PRICES INCLUSIVE OF VAT 

UXBRIDGE 55399 
All comnnnents full spec - 

NAMAL ASSOCIATES 

No. 1 CLAYGATE ROAD, CAMBRIDGE CB1 4JZ 

Tel. 0223 248257 TLX 817445 

Computer I.C.s 
2144-200 .99 
2144-200LP 
2532 
2716 
2732 
4116-150 
4116-200 
6116 
5516 
6800 
6802 
6809 
6810 
6821 
6850 
8085A 
R774 
8228 
8255 
Z80 CPU 
Z&ACPU 
Z80 P10 
Z80 AP10 
Z80 CTC 
Z80 ACTC 

74LS Series 
00 
0104 
05 
O8-13 
14 
15-22 
26 

99 
4.10 
1.95 
4.10 

.75 

.65 
4.75 
7.50 
2.75 
3.60 
8.75 
1.15 
1.15 
1.40 
5.25 
1.85 
3.75 
3.30 
3.25 
3.60 
3,60 
3.60 
2.75 
3.25 

.10 

.12 

.14 

.12 
38 

.12 

.16 

27 
28 
30 
32 
33 
37 
38 
40 
42 
47 
48 
49 
51 

54 
55 
73 
74 
75 
76 
78 
83 
85 
86 
90 
91 
92 
93 
95 
109 
112 
113 
123 
124 
125 
126 

.12 

.15 

.12 

.12 
.16 
.15 
.15 
.12 
33 
38 
59 
59 

.14 

.14 

.12 

.21 

.16 

.24 

.20 

.19 
44 
60 

.15 
30 
.74 
.33 
.33 
.42 
.21 
.21 
.21 
.43 
so 

.24 
25 

132 
138 
145 
148 
151 
153 
154 
155 
156 
157 
161 

162 
163 
164 
165 
173 
174 
175 
193 
196 
197 
240 
241 
242 
244 
245 
247 
248 
257 
259 
266 
273 
290 
373 
374 
393 

.44 

.33 

.74 

.95 

.30 

.28 
80 
38 
.36 
.30 
.37 
40 
38 
46 
.90 
69 
.46 

.46 

.45 

.57 
60 

.87 

.87 

.78 
so 
88 
60 
.60 
.43 
.78 
22 
.70 
.55 
.70 
.72 
60 

Voltage Regu: 
7805 5V + .35 
7812 12V + 
7812 15V + 
79055V + 
7912 12V 
791515V 
7924 24V 
LM323K 

Crystals 

100Hz 
2.00MHz 
3.276M Hz 
3, 579M H z 

3,932MHz 
4,000MHz 
4,194MHz 
6,000MHz 
6,144MHz 
6.400M Hz 
10,000MHz 

.35 

.35 
.35 
.35 
.35 
.35 

3.00 

2.75 
2.65 
1.00 
1.00 
1.00 
1.58 
1.35 
1.00 
1.25 
1.50 
1.50 

IC Sockets 
8 PIN .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 
3K RAM £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 Et VAT. 
Minimum Order £10. Access orders welcome. 
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au. *NURTURE 

-0R 
Gold-plated contacts 
Sealed base Ideal for pro. p 

grammmg. 6 -position at 
less than half 
manufacturer's price 

ONLY 

196 

Will ht into 14 -pin din 

socket Ten atpre-amD f5p ea.:. per 
100 55, ea. 

HONEYWELL PROXIMITY 
DETECTOR mte9ral 
DE 
DETECTOR 

DC, Eintera 
PBOTO CONDUCTIVE 
CELL, £1.25. High-powerComplete 
Cds cell, 600MW, for 
control circuits. 
Resistance 800 ohm to 4K. 
Max. oohs 210. Site 11/2 x 

1,1^ 

with 
RIBBON MICROPHONE 

on chassis. 
E1 .ß. 

MUWRD MODULES 
í%1T1 LP117! 
IF Strip AM,FM 
Front end Pei, f5.75 

with Data 
LPI1K LP1I5I 
varicao Mad 8 

&Long Tuner 

£900 
um 

ULTRA S 0 N 1 C 

TRANSDUCERS IOIFCIS. 
Complete on 18in. 
Screened cable. £1.79 
each, pans £2.95. 
ULTRA SONIC 
TRANSMITTER. Complete 
unit lunc asad requires 
15VL £3.25. 
FOSTER DYNAMIC 
MICROPHONES. 200 ohm 
impedance. Moving coil 
Complete on chassis. E1.ß 
pair 

CRYSTALS COLOURTY 

4.13N19nttdi 
MiisNelyOs meted 

DUALITY FANS 
"Whisper Model by Roe 
low power consumption 

(less then 10 watts) 

Silent running 115v (two 
inserter for 230y MEOW) 

Size 15 x 45 x 15 

Only E6.50 etc. VAT 

BRAND NEW 

50% less than 

manufacturers erica 

u.n.P k1o0oUTOIN 
1e1au.dwneele, 
dal %, mnwn.e 
.0142%aranl 

Sue 1.1N 1 am 
One 0.50 

In manes on 

. er 

LM318N Hi -Slew Op Amp 
._ _._...___.E1.50 

LAt123L 55, 3anp no. 
aM 

LM3105 Volt, Follower 

LMAmi High Pert. 7.Vo 

Comparator.. £1.00 
LM384N, 5 -wan Amp E1.20 
I1/43133111/4313311 

Dual 
CURL IN 

Reg 5r 75p 

STERN CASSETTE 

Mechanisms 8 or 12 volt 

Cmglete 
we Hedr'Lrve h 

Solenoid 

[4S1 nob 
Blab new 

UNIIIATIMSeo6E111dele 

male 
.nn 4%mmlee MI 

Sdeom 
IS O. to o 

See I» I»o » 

Oyy Et.es 

Nfmrergena PotslLnl. 

Now 
1N ohm d 
KM ohm 4011 

5K OHO each 

' MONSANTO 

Half -inch 
t Display 

High Intensity 
fl each 

014£3.50 

STEREO CASSETTE TAPE 
HEADS. Quality 
replacement for most 
recorders with mounting 
plate Record/Rental fin 
MARRIOTT TAPE HEADS 
Quaver track. 

Type 
XR PS18 Record/Relay 
leach) _ 

_ 
.00 

XRPS36 Record/Replay 
leach) ...... £3.00 
XES11 Erase leachl. _£1.00 

HEWLETT-PACKARD 
DISPLAYS 

-7550 
HIGH 

EFFICIENCY 
AND VERY BRIGHT 

Only £1.DO each J 
Set of 6 for £5 

&oath rd ....ode wie 

replete O1.707,14pñ Oil. 

EX -MOTOROLA 
5+5 -WATT CAR 

STEREO 

AMPLIFIERS 
Complete and tested units. 
Medium and Long Wave. 
Supplied as two built units 
15 x 2 x 2inl with circuit 
and data. Only ES pair. 
Includes pre -amp 

sal 
Common anode 

11 Pin Dil Package 

111101N15 RECTIFIER 
800 PIV 135 amps 

11 %1/x 2in. 17.40 

NA71011AL 
NINA Chin £Oil 
11113 

RECHARGEABLE 
BATTERIES 

VARTA 3.6 volts DEAC, 
M'AH 215. .£1.00 

DRYFIT 6 -volt. 4.5 amp 

- .. £7.50 

STAI FILTER 10.7mds, 

10 514 separation, 
1 Rx1 Axf inch L7.6 
INKCIS + I meg. 

QÄÓ _.........._._.........,. . 

"CHERRY" ADD-ON KEYPAD 
- 

4,... I IS1 PRIfl A compact 12 -button 
[, '- r F,1 

OO 
keypad suitable for use 

r `^ v with Cherry Keyboard r OUR to extend its functions 
aAGirr 

PRICE 
plus four extra keys. 

Supplied brand new 
ONLY with data. 

£7.50 A 3 x / non -encoded 

INC VAT 
single mode keyboard 

M14101dee 
W spec but no gawky bad 
Fir 1,Nq 140 

MINIATURE MP.C. 
POTENTIOMETERS. Model 
M2 High -quality, 5% 
tolerance, 2 -watt, with Ian 

spindles. All values. 17 

ohms -47k only DDp each 
per 10; 50p each per 100: 

etch 

SUAVITY DISCOUNTS ON 

e DOwwstated). 
DBJYERY tram Nod( - add 

id. VAT. IrMe 
AU none (unless stated), 15% per 10,20% per 50,25% per 100. A4 Hems BRAND NEW Sinless 

EXPORT pest 35p per order. TELEX 282284 
enquiries Transonic: 
invited. Mono 1400 

01-7231008/9 
Callers to: 404 EDGWARE ROAD. LONDON W21 ED 

Ai mail ordenlasport enquiries, 11112 Paddington Green, London W2 

AUDIO VIDEO SERVICES 
19 Galaworth Avenue, Romford RM6 4PX 

016998680 
Mall O der: CWO Please add 40p P&P 

VAT 15%. Send sae for price ist 

LS174 Sap 
LS175 SLIP 
LS221 TOP 
LS242 96p 
LS244 85p 
LS245 110p 

MEMORIES 
2102 106p 
2114-3 106p 
2114L-3 146p 
4116-3 99p I 

2708 210p 
210p TTL 

7400 10p 
74109 35p 

74121 32p 
4025 18p 
4027 27p 

LSIO 16p 
LS12 17p 2716 , 

1' 

7402 10p 74123 35p 4029 74p LS13 32p 
TRANSISTORSTR OPTO 

7403 14p 74141 46p 4040 60p LS14 48p 
11S DL704 85p 

7404 14p 
7407 26P 

74151 40p 
74153 40p 

4046 70p 
4049 28p 

LS20 16p 
LS28 19p BC109 12p 

BCt09 2p 
.DL707 96p 

7409 17P 
7410 lHp 
7413 25p 

74157 60p 
74160 SOP 
74161 059 

4050 28p 
4061 62p 
4052 BRIO 

LS30 18p 
LS42 36P 
LS51 17p 

/8 top 
BC 
BC147i57/4 

ap 
LEDs 

Green, Red 
7414 34p 74162 54P 4053 BRIO LS54 18P 

BCY71/2 22p Small 12p 
7416 25p 74164 65p 4055 60p LS73 30p 

8D131/2 Opp Large 15p 
7420 14p 
7426 28p 

74174 70P' 
74175 70p 

4060 B5p 
4066 35p 

LS74 25P 
LS90 33p BF194/7 4Op 

8F259 32p 
REGS. T0-220 

..7430 15p 
7438 26p 

4069 17p 
4081 22p 

LS92 42p 
LS93 39p BFY51 30p 7805 65P 

7812/5 60p 
7441 66p CMOS-B 4081 22p LS107 3e 9U208 160p e 

80p 
7442 40p 4001 12p 4082 22p LS109 30p 2N3055 MP 7905/1205 
7447 45p 4002 12p 4511 56p LS123 60p VEROBOARDS 

17451 16p 
7454 16p 

4009 12p 
4011 14P 

4516 46p 
4520 65p 

LS125 64p. 
LS126 49p 

DIL SOCKETS 
Low Profile COpperelad 0.1" 

,'7473 259 4012 18p 4543 115p Ls133 32p Spin 6P 2.5'x3.75" 73p 
+7474 25p 4013 33p 4555 4op LS138 OSp 14 pin 9p 2.5"x5" 83p 
7486 259 4018 289 741S LS139 40P 16 pin lop 3,75"x3.75" 83P 
7490 28p 4017 50P LSOO 12p LS157 57p lapin 16p 5"x3.75" 96P 
7492 35p 
7493 Nip 

4020 WIP 
4023 19p 

LS02 16p 
L503 15p 

LS160 64p 
LS181 64p 

24 pin 20P 
28 pin 24p 3.75"X17" 326p 

74107 Up 4024 39p LSO4 10e LS164 49p 40pin 32p 47'x17" 426p 

DIY KIPROTSWiN 
TBITS 

KITS £32, £50, £75, £85 including full instructionsCONTROL 
PANELS £18, £23, £29, £37BELL BOXES £6.25, £7.50 
PRESSURE PADS £1.06, £1.45, £2.45 4 CORE CABLE 
(100m) £8SIRENS £7.50CONTACTS 72p, 74p, 76p 

ULTRASONCIS £34.50DOOR 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% 

AD. Baeagdw, Dept ETIL 217 Wubsok Mbar, Alivie, Liverpool L9 OW 051523 0440 

/777% 
KIT 

`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 
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 - 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 
mixtures. 

BETTER STARTING full spark power even with tow 
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 all 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 '741 require an adaptor - 
PRICE £2.95 

STANDARD CAR KIT £ 14.85 
Assembled and Tested £ 24.95 

no loss of ignition performance 

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, Wilnecote 

Tamworth, B77 5BY 

Phone: (0827) 281000 

PLUS 
£1.00 
U.K. 
P. & P. 

Prices 
Include 
VAT. 

NSA 

Trade Enquiries Welcome 
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Please 

mention 

when replying 
to all 

adverts 

LIGHTNING 
DO YOU NEED: Electronic components, Tools, Test Equipment, Cases, Cabinets 
and Hardware Etc. IN A HURRY77777777777777777777777777777777717777777777 
THEN YOU NEED: 
LIGHTNING Electronic Components 
WHY????? 

Because LIGHTNING Strikes out where others fail: 
Express Despatch 
All Low Prices 
In Depth Stock 
All New Guaraanteed Goods from Leading Manufacturers 
With salt that going for us, going to you, can you really afford to be without a copy 

of our brand new exciting CATALOGUE 

Many Prices Reduced - Many More Stock Lines 
Send for YOUR Copy Now ONLY 70p Post Paid 

LIGHTNING ELECTRONIC COMPONENTS 
84 Birchmoor Road, Birchmoor, Tamworth, Staffs B78 1AB 

(NOTE New Address) 

NICKEL CADMIUM BATTERIES 

1-24 
25-49 
50-99 
100 up 

'C'(HP11) 'D'(HP2) 
0.5AHr 1.2AHr 1.85AHr 2.0AHr 4.0AHr 
AAIHP7) SUB 'C' 'C'IHP11) 

£0.85 
f0.75 
f0.65 
f0.59 

£1.38 
f1.28 
f1.15 
£1.05 

£1.89 
£1.58 
£1.62 
£1.41 

£2.25 
£2.10 
£2.02 
£1.87 

f2.97 
£2.77 
£2.87 
£2.47 

PP3 
0.1 AHr 

£3.79 

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 timel. 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 f 10 otherwise 30p post. 
P&P 10% if order less than f 10, 5% if 
order over f 10. Prices DO NOT 
INCLUDE VAT and this should be added 
to the total order. 

Cheques. P.O.'s Mail Order to: - 
SOLID STATE SECURITY, 

Dept. (ETI) Bradshaw Lane, 
Parbold, Wigan, Lancs. 

Telephone 02576-3018. 

CALCULATORS 
SHARP 

ONLY 

£158.95 
7 156 dot matrix display, 65 keys, 16K ROM, 3.5K RAM program 
in basic language 
CE1604 COLOUR PRINTER/ INTERFACE £139.96 
CE151 4K PLUG IN RAM PACK £47.98 

EL5100 
61 functions, 24 
digits, 10 memories, £49.95 
80 steps LY.7 e1:1 

EL5103 dot matrix display, 63 functions, 6 memories, 80 steps 

CASIO 

l7JL7JL:.ILJCJ1L7lae99llC"a 
a J G.I J 43 to igi 9fi m tri 

ji;1G7r79iOO49B90 

FX702P program in basic language, up to 
1680 steps/226 memories, 55 functions 

£97.95 
FA2 Cassette Interface 

AX210 

versatile multi 
display, multi 
function alarm 
chronograph 

£27.95 

1.1.1.11111 

£28.95 

123.45678 

40 
94m4! 

13 ®e 4E 

FX602P 
10+2 digit dot 
matrix display 50 
functions, up to 
512 steps/88 
memories 

£71.95 

£19.95 

W250 

FP10 Printer Unit for 602/702 ... £43.95 

FX3600P 
38 steps, 2 

... ._..-.. ÖO O 
programs, 61 
61 functions, 

ööpööö lithium powered 

opjöäoá 
Ommmfi4- 

£21.95 
O©D®® 
O©®am®aQC 

water resistant to 
10 atmospheres, 
day date, alarm, 
etc. stainless 
steel 

£19.95 

TEXAS INSTRUMENTS 
T158C 
172 functions up to 480 steps/ 

60 memories 

£65.95 
TI89 
magnetic card, up to 960 steps/ 

100 memories 

£119.95 
Printer PC100C 

£151.95 
Programmer LCD new 

£44.95 

CFU/31 
HEWLETT 
PACKARD 

HP41C 
professional machine with full range 
of peripherals. 319 registers, 2240 

program lines etc. 

£182.95 

FX560 
most sophisticated 
non programmable 
50 functions, 10 
digits 

£18.95 

NEW TI55-11 
122 functions, 2 variable 
stats, linear regression up 
to 56 steps/8 memories, 10 

digit LCDE 

£32.95 

HP11C 
see ETI review 
203 program lines, 21 addressable 

memories 

£99.95 
Export welcome all payrnents in f sterling 

ALL PRICES INCLUDE VAT, POST & PACKING UK 
All goods new, boxed and fully guaranteed. Large 2,A! wiu, 

Is enquiries please C .S. CALCULATOR SALES Ft SERVICE 
PO Box 13, Reddith, Worcs B98 8NS 

Telephone (0527143169 
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OT( 
AUSTRALIA TECHNICAL STAFF 

Would you like an opportunity to live in Australia and pursue a career in Telecommunications? 

The Overseas Telecommunications Commission (Australia) which links Australia with the rest of the world by communications satellites, submarine cables 

and radio has vacancies for Technicians and Technical Officers. 

The successful applicants will be involved in one of the following areas in the operation and maintenance of the Commission's: 

- processor controlled switching and transmission equipment in the Sydney Metropolitan area 

- international satellite communication facilities at Carnarvon - Western Australia, Ceduna - South Australia and Mores - New South Wales. 

- submarine cable and HF radio facilities at Commission stations situated on the Australian Coast and Guam. 

REMUNERATION: 

Technician SA14805-16080 p.a. 

Technical Officer Grade 1 SA14805-17759 p.a. 

Technical Officer Grade 2 $A18180-19086 p.a. 

Senior Technical Officer Grade 1 SA19597-20517 p.a. 

QUALIFICATIONS: 
Successful completion of Part 3 - full Technological Certificate of the Telecommunications Technician's Course conducted by the City & Guilds of London 

Institute. 
The Higher National Certificate in electrical or Electronic Engineering and registration as a Technician Engineer with the U.K. Engineer Registration Board. 

Or a recognised equivalent of the above. 
For Technicians: 4 years of experience including time in training. 
For Technical Officer: 6 years of experience including time in training. 

General: 
OTC offers excellent working conditions. At most locations staff work rostered shifts with a 9 -day fortnight and attractive shift penalties are applicable. 

Good opportunities exist for advancement to higher positions. Successful applicants must be prepared to serve at any of the Commission's stations within 

Australia if and when required. The Commission will reimburse removal expenses between stations. 

Applications should set out details of position/s applied for, present position, qualificatións and experience. Applications should be addressed to: 

The Director, Personnel and Administration Branch, 
Overseas Telecommunications Commission (Australia), 

G.P.O. Box 7000, SYDNEY. N.S.W. 2001. 

Applicants will be supplied with an information leaflet giving full details of the positions and conditions of employment. 
OTC Representatives will be conducting interviews in the United Kingdom. 

C727D 

PARNDON ELECTRONICS LTD. 
Dept. No.1.3', 44 Paddock Mead, Harlow, Earn CM18 MtTel. 0279 32700 

RESISTORS: ye Watt Carbon Film E24 range .± 5'/'ß 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) 

01.50 per thousand mixed. (Min SO per value) 

Special stock pack 60 values. 10 off each £5 

DIODES: IN414e 3p each Min order quantity - 15 items 

f i-60 per hundred 

DIL SWITCHES: Gold plated contact in fully sealed base Ave thus 
programming problems. 
4 Way 86p each 6 Way f 1.00 each 8 Way Li -20 each 

DIL SOCKETS: High quality. low profile sockets 
8 pin - IOp. 14 pia - lip. 16 pin - 12p. 111 -pin - 19p. 20 pin - 21p. 

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. El 00 OVERSEAS LS CASH WITH ORDER PLEASE 

AMARAL Limited 
26 HIGHFIELDS, EARLEY, READING RG6 2RZ, ENGLAND 
Tel: National 0734 864745; International +44 734 864745 
Access or Barclaycard Add VAT 15% 60p p&p, Mail Orders / Tel orders only 

Send SAE for complete list 

CMOS - 4001 15p; 4002 15p; 4006 52p; 4011 15p; 4012 15p; 4013 25p; 4016 26p; 
4017 45p; 4020 53p; 4022 47p; 4023 15p; 4024 40p; 4025 15p; 4027 29p; 4028 50p; 
4029 60p; 4040 50p; 4046 47p; 4046 67p; 4049 25p; 4050 25p; 4051 52p; 4052 52p; 
4053 47p; 4060 76p; 4066 31p; 4068 15p; 4069 15p; 4070 15p; 4076 56p; 4081 15p: 

4082 15p; 4085 39p; 4086 39p; 4511 57p; 4518 59p; 4520 57p; 4543 87p; 4555 43p; 
40106 17p. 
74LS - 00 12p; 02 13p; 04 14p; 08 14p; 10 13p; 11 14p; 14 47p; 20 13p; 21 15p; 27 

15p; 2818p; 30 13p; 32 13p; 40 13p; 42 40p; 73 24p; 74 22p; 76 24p; 85 71p; 86 17p; 
90 39p; 93 44p; 112 23p; 123 60p; 126 31p; 132 40p; 138 38p; 139 36p; 153 47p; 
155 47p; 157 37p; 164 55p; 166 116p; 173 53p; 174 37p; 175 37p; 193 63p; 221 60p; 
240 83p; 241 83p; 244 73p; 245 90p; 251 46p; 253 51p; 257 44p; 279 39p; 283 46p; 
366 38p; 367 38p; 373 81p; 374 79p; 393 60p. 
MICROS ETC - Z80CPU 345p; Z8OACPU 395p; Z8OCTC 295p; Z8OACTC 295p; 
280P10 340p; 280AP10 370p; 8085 375p; 8085A 525p; MC1488 58p; MC1489 58p. 
CRYSTALS - 3.6864 125p; 4.0000 125p; 6.144 125p. 
SPECIAL OFFER - Buy a Micro from us and get a crystal for 75p. 
IC SOCKETS - 14 pin (Sp; 16 pin 8p; 18 pin 12p; 24 pin 18p; 28 pin 24p; 40 pin 28p. 
REGULATORS -T.O.220 Type - 7805 38p; 7812 38p; 7815 38p. 

HEIRÿs COMPUTER KIT 
DIVISION 

404 EDGWARE RD, LONDON W2 1ED TEL: 01-402 6822 

TANGERINE TANGERINE TANGERINE 

MICROTAN 65 
Mmrotan 65 is the most advanced. 

powerful, expandable micro- 

computer available - 
it 

also happens to be the 

most cost effective! 

Electronic Today 

International held a 

mammoth survey of kits 

The result Micmtan 65 

WINS COMPUTER CLASS' 

MICROTAN H CONTENTS 

ligh quality plated thm hole printed circuit board, solder resist and silk sunned component identification 8502 

microprocessor 1K month TANKS Now with V Bug 1K RAM for user programme, stack and display memory, 

VDU aghnunedc display of 18 rows by 32 characters, MICROTAN 85 system fib binder 138 page, bound, 

users hardwarelsoftware manual with constructional details and sample programmes. Logic and decreta com- 

ponents to hify expend MICROTAN 85. 

11w MICROTAN 85 kit has won widespread acclaim for is supeb presentation. We pay attention to dead - 

Kit Forte £69.00+f10.ä VAT, total £79.35 

MICROTAN IS assembled and tested. 

Specification es above, but assembled and fully bench tested by ourselves 

£79.00+£11.85 VAT, total £90.85 

YOU MAY DEDUCT 

£10 
FROM MICROTAN 65 KITS AND ASSEMBLED UNITS 

LISTED HERE 
ONLY FROM US 

DELIVERY EX -STOCK 
POST PAID 

Limited Quantity Available 
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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. 5 day Thur. 

lunch 1.30-2.30. 
Specialists in 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. 
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 

(1/2 day Thur) 

FOR SERVICE AND 
CONVENIENCE - USE 
YOUR LOCAL DEALER! 

r 

LOOKING FOR 
COMPONENTS! HARDWARE! 

CASES! TRY YOUR LOCAL 
LISTED STOCKIST 

S. IRELAND 

areS 
the world of electronics 

25 Parnell St, Dublin 1. 
Tel: Dublin 740662 

Open: 6 days 9am-5.30pm 
Components. Computers. Video games. 

LANCASHIRE 

I ETESON ELECTRONICS 
15B Lower Green, 

CCPoulton-le-Fylde, Blackpool 
Tel: (0253) 885107 

Open 9.30am-12.30. 1.30 5.30. Closed Wed 9 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 11am-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 TV F . aerials. 

FOR YOUR BUSINESS TO 
BE INCLUDED, CALL 
ELECTROMART ON 

01-437-1002. 

TYNE AND WEAR 

AITKEN BROS Ft CO 
35 High Bridge 

Newcastle Upon Tyne. 
Tel: 326729 

Open: Ram-5.30pm (Sat 5pm) closed Wed. 
Retail and Wholesale supplied. 

S. WALES 

CfiROiGPIII ELECTROf1ICS 
Chancery Lane, Cardigan, 
Tel: Cardigan (0239) 614483 

Open: Mon -Sat 10am-5pm. Closed Wed. 
Electronic components 8 - 
Acorn computer stockist. 

WILTSHIRE 

cannlab electronics 
27 Faringdon Rd. Swindon 

Tel: (0793) 34917 
Open: 6 days 9am-5.30pm 

Specialists in loud speakers. Wide selection: 1% "-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. ` as 
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J ETI RATES 
1-5 Insertions £10.00 per scc 
6-11 Insertions £9.00 per scc 
12+ Insertions £8.00 per scc 
35p per word (min 15 words) 
Box No. £2.50 
Closing date 1st Friday In month preceding 
publication 

Classified Advertisements must be prepaid. 
Advertisements are accepted subject to the terms and conditions printed ,. t the advertisement 

rate card (available on request). 

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-4371002 Ext. 50. 

RECHARGEABLE 
BATTERIES 

PRIVATE OR TRADE ENQUIRIES WELCOME 
FULL RANGE AVAILABLE. S.A.E. FOR LISTS. 
E1.45 for Booklet. "Nickel Cadmium Power" 

plus Catalogue. 'New range of sealed lead now 
available'. Write or call: Sandwell Plant Ltd., 2 
Union Drive. BOLDMERE, SUTTON GOL- 
DFIELD, WEST MIDLANDS. 021-354 9764. 

STOCK CLEARANCE Mixed resistor Packs: 
1/s W/ 1/2W, 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 Uxbridge 
Road, Hayes End, Middx. UB48HZ. Tel: 01- 
573 3677, 

. HE RATES 
1-3 Insertions £6.00 per ecc 
4-11 Insertions £5.50 per scc 
12+ Insertions £5.00 per ecc 
21p per word (min 15 words) 
Box No. £2.00 
Closing date 2nd Friday in month preceding 
publication 

PARAPHYSICS JOURNAL (Russian 
translations); Psychotronic Generators, 
Kirlianography, gravity lasers, tele- 
kinesis. Details: SAE 4 x 9". Paralab, 
Downton, Wilts. 

CLOSE ENCOUNTERS GROUP Personal 
introductions and social events. Meet interest- 
ing, attractive people. Local, 051-931 2844 (24 
hours). 

BUILT TRANSMITTERS £2.90. Receive on 
FM. Range 150 yds. Refund Guarantee. 
(Unlicensable). P. Faherty, 37 College Dr., 
Ruislip. 

BURGLAR alarm equipment. Ring Bradford 
102741 308920 for our catalogue, or call at our 
large showrooms opposite Odsal Stadium. 
C.W.A.S. Ltd. 

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. 

Its 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 Ho'ase,Torrington Place, London WC1E 7HN. 
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IONISER KIT (Mains Operated) 
This negative ion generator gives you the power to saturate your home or office with 
millions of refreshing ions. Without fans or moving parts it puts out a pleasant breeze. A 
pure Clow of ions pours out like water from a fountain, tilling 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 

GUITAR/P.A. 
MUSIC AMPLIFIERS 

100 watt superb treble/bass overdrive, 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 watt £98, 
slaves 100 watt £37; 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, £100, twin channel 
£115; bass combo £118; speakers 15ín. 100 watt £36; 
12in. 100 watt £24; 60 watt £18, microphone Shure 
Unidyn 8 £28; 

Send cheque/P.O. to: 
WILLIAMSON AMPLIFICATION 

62 Thorncliffe Avenue, Dukinfieid, 
Cheshire. Tel: 061-308 2064. 

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. 

WANTED: ELECTRONIC COMPONENTS 
and Test Equipment. Factories cleared. Good 
prices given. Q Services, 29 Lawford 
Crescent, Yateley, Camberley, Surrey. 0252 
871048. 

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. 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. 

T. & J. ELECTRONICS COMPONENTS - 
Quality components, competitive prices. 
Illustrated catalogue 45p. 98 Burrow 
Road, Chigwell, Essex. 

600 RESISTORS 
High quality Carbon Film '/. W 5% E12 series 

60 values 10 per value 

f5 INCLUDING VAT P&P 

COVE COMPONENTS 
58 Southwood Rd., Cove, 

Farnborough, Hants G1114 OJJ 
Mail Order only 

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 
Rd., Huddersfield W.Yorkshire. Access 
Er Barclaycard Telephone orders on 
0484-35527. 

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. 

COPPER CLAD BOARD double sided 
fibre glass. 10 sheets 12" x 8" £6.00. 5 
sheets 12" x 8" £4.00. Including PEtP. 
Complete PCB service. Davron, 1 Bank - 
side, off New Street, Chelmsford. 

ANY SINGLE SERVICE SHEET £1/L.S.A.E. 
Largest stockists Service/Repair manuals. 
Named T.V. Repair data £6.50 (with circuits 
£8.50). S.A.E. pricelists, free publications, 
quotations. Auseti, 76 Churches Larkhall, 
Lanarkshire. 

HAVEN HARDWARE (WINNER OF THE 
DAILY EXPRESS/PHILISHAVE BUSINESS 
AWARD). ZX KITS (S.A.E. for Built prices/ 
details). PROGRAMMABLE GRAPHICS 
£19.95 (First ever for ZX80/811. Works with 
printer - no hidden bugs - edge connector 
not used. Repeating Keymodule £3.45. 
Keyboard £17.50 (P&P £1.00). Edge 
connector £2.20. Inverse Video/I.0 Port/ 
Memory/Colour (Extended sheet available) 
P.O.A. 4 Asby Road, Asby, Workington, 
Cumbria. 

TELETEXT, (Ceefax/Oracle) or Viewdata 
(Preste) add-on adaptors for your existing 
television or microcomputer. Discount 
prices. Mail order. Bristol (0272) 502008 
anytime. 

SPARE PARTS For all digital watches. 
Batteries, crystals, displays etc. Send SAE 
for full list. Profords, Copnersdrive, Holmer- 
green, Bucks HP15 6SGD. 

KEYBOARDS 1 CONSOLES I POWER 
SUPPLIES New fully encoded ASCII key- 
boards made by world's largest keyboard 
manufacturer. Slimline stabilised power 
supply 240V/ 120V input, 5 volt 1 amp output, 
350-400 m.A. Keyboards from £47 to £55. 
Consoles £19. Power Supplies £12.50. GIVE 
AWAY PRICES FOR EXISTING STOCKISTS. 
Keytronic International 01-428 0111. 

ROBOTS Specially developed robot inter- 
faces for the robot hobbyist. Easily connected 
to your micro. Wirte for full details: Gleaves 
Robodynamics, 20 Hartington Road, off 
Smithdown Road, Liverpool 8, L8OSG. 

CABINET FITTINGS 
Cabinet & Flightcase Fittings, fretcloths coverings. 
handles, castors, etc. Jacks & sockets. Cannons. 
Bulgins reverb trays. Emular compression drivers. 
AKG mirs. Celestion speakers. ASS glassfibre horns 
Send 30p postal order for illustrated catalogues to 

ADAM HALL (ET SUPPLIES) 
Unit 8, Charlton Court, Grainger Road, 

Southend-on-Sea, Essex SS2 5BZ 

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. 

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. 

RADIATION 
DETECTORS 

BE PREPARED _11 
JUIIIII 

VIEW THRU LENS ü il 

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 & manufacture 
Tested & fully guaranteed 
Ex -stock delivery 

f615 inc VAT 

Post & Pack 60p 

Ideal for the experimenter 

COMPLETE WITH DATA 

I 

HEgRÿS! 
404 EDGWARE ROAD. LONDON W2 lED 
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4 TOP QUALITY- UNBEATABLE PRICES 
We specialise in top quality equipment for 
groups, disco and HiFi. High power ampli- 
fiers up to 600W, lighting units, consoles, 

power supplies, etc. 
Send for catalogue 60p from: 

SILVERQUEST LTD 
21 Belmont Road, Luton LU1 1LL, 

Bedfordshire 
Tel:10582) 37226 

ADVERTISEMENT 
RATES Semi -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. 
Ail 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 and cheque /P.O. to: 

E.T.I. CLASSIFIED ADVERTISING, 
145 CHARING CROSS RD, LONDON 
WC2H OEE 

INEXPENSIVE DISCO CONSOLE with 
Cross Fade £2.40 for our plans. A. Burnett, 
Dept. E.T.I., 12 Cameron Avenue, Kinross 
KY13 79G. 

AERIAL AMPLIFIERS Improve weak 
television reception. Price £6.70, S.A.E. 
for leaflets. Electronic Mailorder, 
Ramsbottom, Lancashire BLO 9AGH. 

POWERTRAN TRANSCENDANT DPX. As 
new. As featured in ETI £250. Also Acorn 
Atom 12K £150. Ring: Albert Midhurst 3632 
7 p.m. 

DIGITAL WATCH BATTERIES any type 
£1.20 each. Send SAE or 15p with number or 
old battery to DISLEC Y, 511 Fulbridge Road, 
Werrington, Peterborough. 

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 the details 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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CONSTRUCTING AN AUDIO MIXER? 
To achieve a high quality finish you need commercially pro- 
duced printed panels - sub -frames - main frames etc 
designed and manufactured specifically for this purpose. 

EARTRIDGE LECTRONICS 
THE MIXER PEOPLE 

56 Fleet Road, Benfleet, 
Essex SS7 5JN, England 

(Large SAE please) 

A really compact high 
performance CCTV camera 
for only £ 130.00 plus VAT 
plus P/P, Total £152.95. 
Size 3'k 3-x 9:240v operation. 
1v p -p output. Lens extra. 

CROFTON ELECTRONICS LIMITED 
35 GROSVENOR ROAD, TWICKENHAM, 
MIDDLESEX TW1 4AD 
Telephone 01891 1923/01-891 1513 
Telex 295093 CROFTN G 

L.C.D. DIGITAL METER 
MODULE 

A versatile module which will enable you to construct 
an accurate digital multimeter, digital thermometer, and 
many other useful projects. 
* 0.5" high, 31/2 digit L.C.D. 
* F.S.D. + 199.9 mV, but may be expanded by 

external attenuators. 
* Decimal point link selectable or externally 

programmable 
* Metal film resistors and 20T cermet potentiometer 

for high stability 
* Accuracy + 0.1% + 1 count 
* Input resistance - Too Nth (protected to 

100v) 
* Supplied assembled and calibrated, with full 

technical information. (Not a kit.) 
Send £17 to include P&P etc to: 

CHANNEL ELECTRONICS 
111 Harptree Drive, 

Walderslade, Chatham, Kent 

COMPUTER CONTROLLED 
SOUND IS HERE! 

This unique device receives serial data 
from any computer, baud rate up to 4800, 
responds only to its own address code 
(preset by on -board d.i.l. switch) and is 
capable of attenuating any audio signal in 
1.5db steps from 0db to infinity. Once the 
device has been enabled, all other devices 
will ignore the commands until a new 
address has been transmitted. These 
devices can be built into amplifiers, 
mixers etc, or anywhere computer control 
of audio signals is required. The kit comes 
complete with all parts, sockets etc, and 
is supplied with instructions for use. A 5V 
power supply is required. Up to 127 
devices can be individually addressed on 
one loops Order ref: MED01. 

Price £69.50 + VAT P£tP £1.50 
Cheques, postal orders crossed and payable to: 

MEDIATRONICS 
3 Alnwick Drive, Hollins, Bury, Lancs 

061-796 6410 

SMALL REED switches 10p. Reed relays 6v - 
12v DC 40p. Postage 25p. Grimsby Electronic 
Components, Lambert Road, Grimsby, 
South Humberside. Hundreds bargains at 
shop. SAE list. 

PROXIMITY SENSORS infra red. 6 inch 
range 5 to 15v supply. Miniature design 6.5 x 
5 x 2cm. Only £16.50. Leaflet. Cheshire Micro Design, 66 Close Lane, Alsager, Stoke-on- Trent, Staffs. 

ADVERTISEMENT INDEX 
A. D. Electronics 91 Happy Memories 72 
Ambit Int. 58 Henry's Radio 91, 93 
Amral Ltd 93 ILP 24, 25 
Audio Electronics 28, 65 L Et B Electronics 38 
Audio Video Services 91 Hy -Tek 40 
Aura Sounds 39 L.E.M. Services 89 
BICC Vero 46 Lightning Elec. Comp 92 
BI -Pak 16 Mawson Assoc 78 
BK Electronics 46, 77 Maplin 100 
Black Star 46 Magenta Electronics 88 
BNRS 44 Memotech 9 
Boss Industrial Mouldings 72 Midwich Computers 23 
T. J. Brine 83 Namal Assoc 90 
Broadside Assoc. 8 OTC Australia 93 
C.S.S 92 Parndon Electronics 93 
Chiltmead 71 Powertran 2 99 
Chordgate Ltd 28 Rapid Electronics 11 
Clef Products 78 Pantechnic 89 
Cambridge Kits 78 R.T.V C 57 
Crimson Elektric 84 Relay a Quip 22 
Crofton Electronics 78 Redditch Electronics 83 
Delta -Tech 84 Silica Shop 47 
Display Electronics 34 Sinclair Research 67 
E.D.A. Sparkrite 35 Solidstate Security 92 
Electronize Design 91 Swanley Electrical 72 
Electrovalue 88 Technomatic 28, 29 
Enfield Electronics 15 Tempus 85 
Greenbank Electronics 63 TK Electronics 73 
Greenweld 89 Watford Elec 4 5 
Global Spec. Corp 13 West. Hyde Develp 78 
Flight Electronics 18 Wilmslow Audio 83 
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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) 

1NSSENENi P1{IYSYN 

£2.00 

s g d 

0 + 20 - Originally designed by Texas Engineers. , 

This is a 20 watt amplifier with true Hi Fi performance a" 
a minimal cost. New features include true Toroidal''. 
transformer, new wiring, single circuit board and improved, 
presentation. An ideal beginners project. Complete kl 
£29.50 plus VAT. Also T30.30 - 30 watt version complet.n 

LINSLEY HOOD 75 DE LUXE -A 75 watt amplif =' 

originally published in Hi-Fi News. Superb performanc 
characteristics with less than .01% distortion. Modulai 
construction with 14 interconnecting boards - vìrtuall' 
no wiring so assembly is easy as is subsequent checking 
and 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. (Errors and VAT rate changes excluded. 
EXPORT ORDERS: No VAT. Postage charged at actual cost plus f1 handling and 
documentation. 
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 
IVAT 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. / 


