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GET A PERMANENT WAVE! 
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Star sounds** 
Star quality** 

Free 
SECURICOR 

DELIVERY 
on all orders over 
£100 (UK mainland 
only) Add just £2.50 

on lower price 
orders 

DJ90 Stereo Mixer - this is a really 
versatile new mixer that enables ttte 
constructor DJ to produce a p'ofes- 
sional performance every time There 
are two stereo inputs for magnetic cart- 
ridges, a stereo auxiliary input arid m le 
input. Other 'plus' features are auto - 
panning for fast or slow slider c:Dntrots, L ' C 
multi -mixing, ducking, interrup', input Já-L2 MI- 
modulation. in short everything ... the 
whole works - AND - under £100 complete Complete kit £97.50 + VAT 

TRANSCENDENT 2000 - Although only 
a 3 octave keyboard the '2000' features 
the same design ingenuity, careful 
engineering and quality corn- 
ponents 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 
cnoice. 
Complete kit £165.00 + VAT 

SALES 
COUNTER 

Col le.ct your order' 
from the factory. 
Open 9-12.'1-4.30 
M)n-Thurs. Easy 

parking, no 
waitirg 

This versatile modular mixer. featured as a constructional article in Practical Electronics 
can be built up to a maximum of 24 inouts. 4 outputs and an auxiliary channel. Each input 
channel has Mic and Line inputs variable gain. bass and treble controls anc a para- 
metric middle frequency equalize'. There are send and return lacks, auxiliary, pan and 
fader controls and output and group switching. The output channels have PP'vl displays 
and record and studio outputs. T"te auxiliary channel also has a PPM display and there is 

a headphone monitor jack and a built-in talk -back microphone. The mixer modules plug 
into base units each of which takes up to 6 channels To elimiia:e hum. the power supply 
is in a separate cabinet. 

KIT PRICES 
Input channel £19.90 
Output channel E18.50 
Auxiliary channel £22.50 
Blank Panel £3.00 

Base unit and wooden front £27.50 
Pair of mahogany end cheeks £12.50 
Power Supply and cabinet £19.50 

All priices are VAT exclusive 

TRANSCENDENT POLYSYNTH - A fou' octave poly- 
phonic synthesiser with outstsndng design Characteristics 
and versatility and performance to matcn. 

Complete kit £275.00 plus VAT (single voice) 
Extra voice (up to three more £42.00 plJs SAT 
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Comps nent 
packs to- most 

kits are aailable 
See our cleat free 

catalocLe, full 
details Df all 
,our r iige 

i 

Free Soldering 
Practise Kit on 

request with your 
first kit - useful 

tips. well 
illustrated. 

BIG NEWS 
ABCUT OUR 

LATEST 
ADVANCES IN 

ROBOTICS 
SEE INSIDE 

BACK COVER 
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Digital Delay Line - With its ability to give 
delay times from 1.6 mSecs to up to 1.6 
secs. Many powerful effects Including 
phasing, flangine, A.D.T., chorus, echo & 

a__---a_« . mltcw 
d our... 

t 
00-: 0000 ' t3 . 

vibrato are obtained. The basic kit is ex- 
tended in 400 mS steps up to 1.6 secs. 
Simply by adding more parts to the PCB. 

Compare with units costing over 1:1,000! 
Complete kit (400 mS delay) 

£130 + VAT 
Parts for extra 400 mS delay 

£9.50 + VAT 

MPA 200 - rs a low pace 
high power 100W amplifier. .,_ e00 
its smart styling proles- 
sional appearance and per- r r 
for mance. make it one of our 
most popular designs With 
adaptable opus the mixer 
accepts a variety of sources 
yet straightforward con- 
struction makes it ideal for 

the first time budder Complete kit L4990 a VAT , . . 
Chromatheque 5000 - a 5 channel lighting 
System powerful enough for professional discos 
yet controllable for home-ettects Sound to light. 
strobe to music level, random or sequential . 
effects- each Channel can handle up to 500W - - ' _ , Z 
yet minimal wiring is needed with our unique .. a - á x. ..; y 
single board design Complete kit £49.50 . VAT 
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ETI VOCODER - 14 channels i 
rU rowan 

each with independent levelcon- nu 
v,. 

, 

r 

r 

e 
trot, for maximum versatility and n . * 

ii v intelligibility. Two input amplrhers E. . 
-torspeech/excitation - each' I I' ' 
wnh level control and tone control 

, 
The Vocoder is a powedul yet lter<ible , 41,4 i j 
machine that is interesting to build and I 

al 
I 

thanks to our easy to follow construction 
manual, rs within the Capability of most enthu- 
srasls Complete ke £175.00 + VAT 

SP2 200 twice the power with two of the rehab!- 
durable and economic amps from the MPA 200 tel tty 
separate power supplies from a common toroidal trans. 

' former Superb knish and quality Components throughout - 
up to (even over) the standard of high prices Iactor-guilt inns, 
Complete kit £54.90 a VAT 
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WORLD 
LEADERS 
IN 
ELECTRONIC 
KIT DESIGN 
AND SUPPLY 

PORTWAY INDUSTRIAL ESTATE 
®ANDOVER, HANTS SA10 3NM. pm, 

ORDER BY PHONE (0264) 64455 
Simply request your chosen kit and quote your Access 

or Barclaycard Number. 
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FEATU RES 

DIGEST 11 CONFIGURATIONS 57 
We've waded through several tons of Here's Ian Sinclair's swansong for this 
waste paper (ie, press releases) to bring popular series, devoted to simple logic 
you this month's news. gates, AND, OR, and NOT. 

BUYER'S GUIDE TO 'SCOPES ....34 
If you're not inclined to build our 
TeleScope project, but you still want to 
know what's really going on in your 
circuits, then this guide could be handy. 

TECH TIPS SPECIAL 42 
Eight pages of pure genius from the 
country's (possibly the world's) largest 
design team - yourselves! 

AUDIOPHILE 76 
Vivian Capel guest -writes our regular 
(well nearly regular) audio spot to tell 
us about Holophony. Holoadawhat? 
You'd better see what he has to say, 
hadn't you? 

READ/ WRITE 81 
FEVAs and the Real Time Clock have 
both received a fair amount of your 
attention of late. 

PROJECTS 

TELESCOPE 21 
In true ETI tradition, a fabulous project 
with an appalling pun for a name 
(TELEvision oscilloSCOPE, geddit?). 

OUTPUT DRIVER 28 
In our continued campaign against 
microcomputers that just sit there and 
do nothing (or, even worse, play silly 
games), a project to get your micro to 
flex its muscles. 

PORTABLE INDUCTION LOOP ...52 
Vivian Capel's article on Induction 
Loops in February raised quite a lot of 
interest, so here's a practical design. 

FLASH SEQUENCER 63 
Ever wondered what equipment 
photographers use to get multiple 
exposures? Here's ETI's answer, in 
hardware, just as you'd expect. 

FLASH TRIGGER 70 
This can be used on its own or with 
the Flash Sequencer, as you please; it 

does exactly what it says - triggers 
flashes, from sound or light, or from 
an infra -red beam. 

SWITCHED MODE PSU 83 
Constructional details of the switched 
mode PSU commenced last month. 

INFORMATION 

NEXT MONTH'S ETI 7 READER SERVICES 86 
'BREADBOARD EXHIBITION ....20 ETI PCB SERVICE 91 
THERMEMETER UPDATE 20 ETI BOOK SERVICE 93 
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TRANSISTORS WATFORD ELECTRONICS 
33134 CARDIFF ROAD; WATFORD, HERTS. ENGLAND 

MAIL ORDER, CALLERS WELCOME 
Tel. Watford (0923140588. Telex S95ó095 

ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.O.s, CASH, BANK DRAFT 
WITH ORDERS, ACCESS/MASTER CHARGE ACCEPTED. GOVERNMENT & 

EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P ADD 60p 
TO ALL CASH ORDERS. OVERSEAS ORDERS POSTAGE AT COST. 

VAT Export order no VAT. Applicable to U.K. Customer. only. Unls a stated oth.rwiee, 

ti ell prices era c excltniv. of VAT. Please add 15% tot he total cost including PSP. 
We stock thoueend. mow. Items It pon to visit us. W..t situated behind ~ford Football Ground. 
N.n..t Underground/BR Station. Watford High Street. 

.Open Monday to S.turd.y' S.OWn. to 6.00pm. Ample Free Car Parking spec. available. 

ELECTROLYTIC CAPACITORS: (Values in rail 500v: 10uí 52p:47 71p: 63V. 0 47, 1 0, 1 5, 2 2, 3 3, 4 70p: 
10 10p; 15, 22 12p: 33 115p:47 12p: 68 209: 100 19p:220 21p; 1000 70p; 2200 99p: 50V. 68 20p; 100 17p:220 
24p: 40V. 6 6 16p: 22 90. 33 12p; 330. 470 32p: 1000 49p; 2200 90p; 26V 1 5, 4 7. 10. 22.47 tip: 100 11p: 
150 12p: 220 15p; 330 22p. 470 26p: 680. 1000 34p. 1500 42p: 2200 50p: 2200 500: 3300 7119: 4700 92p: 

, 16V.47, 68, 100 Sp: 125 12x: 330 11p: 470 20p: 680 34p: 1000 27p; 1500 31p: 2200 3Sp: 4700 71p. 

TAOEND CAPACITORS: 54V: 2200 13119: 3300 16p: 4/uu I45p: WV: 2200 itOp; 3300 194p: 40V: 4700 
1e0p: 5V: 2200 10p:3300 11110: 4000, 4700 41p: 10.000 370p: 15.000 345p: 14V: 22.000 iOp 

POLYESTER CAPACITORS: Axial Lead Type 
400V: InF, InS, 2,2, 3n3, 4n7, 6.18 11p: IOn. 15n, 18n, 22n 12p; 33n. 47n, 62n lip: 150n 20p: 220n 307; 330n 42p; 470n 62p; 680n 1 uF 410: 2u2 112p. 
110V: lOnF. 12n. 39n, 11p; 150n, 220n 17p: 330n, 470n 30p: 680n 319: fur 48p 
12p: 1aS 469: 2u2 410: 1u) 64p. 
1000V. lnF 17p: lOnF 30p; 15n 40p: 22n Sp: 33n 42p; 47n. 100n 42p. 

POLYESTER RADIAL LEAD CAPACITORS: I50V 
10n, 15n. 22n, 27n 4o: 33n. 47n, 68n. 100n 7p; 150n, 220n 
tOp; 330n. 470n 13p; 680n 19p; lu 23p: 11.5 40p: 20 460. 

FEED-THHUUGH 
CAPACITORS 
1000pF/450V Sp 

TANTALUM BEAD CAPACITORS 
36V: 0 luF. 0 22. 0 33 169: 047. 0.68. 
1-0, 1.5 lip: 2 2. 3 3 ISp: 4 7, 6.8 22p. 
10 21p, 11v 2 2, 3 3 1119: 4 7. 6 8. 10 
150, 15, 31p: 22 30p: 33. 47 40p: 100 
759: 10V: 15, 22. 25p: 33. 47 360: 100 
660: n! MO 437 

POTENTIOMETERS: Rotary, Carbon, 
Track 0.25W Log 8 Lin values. 
5000. 11(0 2r ?KO ILvyar only) 
Single Gang 30p 
5K0 -2M0 Single Gang Log 6 Lin 30p 
5K0.2M0 Single Gang 0/P Switch 71p 
SKO-2M0 Double Gang 119p 

MYLAR FILM CAPACITOR. 
100V. InF, 2, 4, Inf. 10 b; 1511F. 22n 
30n, 40n, 47n 7p; 56n, 100n, 200n Sp 
60V:I70nF12p. 

CERAMIC CAPACITORS 50V: 
Range. 0-SpF to lOnF 4p. 15nF, 22nF 
33nF, 47nF bp. 100nF/30V 7p 
2012nF/6V So. 

SLIDER OTENTIOMETERS 
0.25W log and Ivy., values 60mm 
5K0-50000 single gawp 

SIEMENS pcb 
Type Miniature 
poly Capacitors 
250V 

lnF, 1n5, 2n2. 
3n3, 407, 6'18. 
IOn, ISn 7p 
18n, 22n, 27n, 
33n. 39n, 47n Sp 
39n. 56n 12p 
82n, 100n ltp 
100V 
100n, 120n 10p 
150n, 180n 12p 
220n, 270n 160 
330n. 390n 20p 
470n, 560n Sp 
680n 30p 
tuF 34p 2u2 SOD 

POLYSTYRENE CAPACITORS 
10pFtolnFSp: 1.SnFto12nF 10p 

PRESET POTENTIOMETERS 
0 1W 100 5M Miniature 
Vertical or Horizontal 7p 
0.25W 100 a 3-3M horiz. larger 12p 
0.25W 200 4-7M vert 12p 

ACCESS 
Orders 

Just phone your 
orders through 
We do the rest 
Tel: 0923 50234 

AC126:7 36 
AC141/2 30 
AC176 26 
AC1B7 r 
ACI88 it 
ACV19/21 76 
ACY22,4! 75 
A0142 120 
A0149 79 
AD161 42 
40162 42 
AF115/6 80 
AF118 80 

AF124/26 70 
AF139 40 
AF178 7{ 
AF186 70 
AF239 66 
BC107 10 

BC1078 12 

BC108 10 

BC108B 12 

BC109 10 

BC109B 12 

BC109C 12 

Bctl4/5 22 
BCtl7/8 30 

BC137/9 40 
BC112/3 30 
BC147B 1 

BC148B 1 

BC149C 1 

BCt53/4 27 
8C157/8 10 

BC159 11 

BC160 46 
BC167A 10 

BC168C 10 
BC169C 10 

BC170 16 

BC171/2 11 

BC173 11 

BC177/8 14 

BC179 20 
8C181 20 

aC182/3 10 

BC184 10 

BCIB2L 10 
BC1831 10 

BC1841 10 
8C188 617 25 
BC212 10 

8C212L 10 

BC213 10 

BC213L 10 

BC214 10 
BC214L 10 

BC23718 14 

BC256B 30 
BC307B 14 

8C308 16 

8C318 80 
SC327/8 15 
B C337/8 1e 
BC441 /61 34 
B CA77 40 

3C616/7 40 
8CS17/e 12 
BC549C 14 
BC556/7 15 
BC658/9 1e 

BCY39/40 66 

BCY45 50 
BCYS13/59 35 

8CY70/71 15 

BCY72 20 

BCY78 24 

10114 190 
BD121 96 

80124 115 
80131.32 48 

80133 70 

80135 45 
80136/37 40 
60138/39 40 

80140 40 
13D144/45 16 
80156 6E 

80206/6 110 

502415 45 

80378 70 
80517 76 
BD645 S 
804954 115 

806964 125 

13E115 35 
BF154/8 S 
8E134 /5 7 
BF194/5 12 

BF198/9 14 

11E200 10 
BF224A 25 
BF221B 78 
BF245 30 

BF256A 75 MPS/156 30 

BF2561 45 MPSA70 30 

BF257/8BF259 

S M 
32 MPSU02PSU05 5558 

8F336/7 40 MPSUO6 56 
8E594,5 30 MPSU52 Si 
BFR39/40 Z3 MPSU55 50 
BFR41/79 23 MPSU56 S 
13F494/5 70 MPSU543 6 
BF1941/79 23 0026 170 
BFR80/61 22 0C21 220 
BfR99 106 35 50 
8FX29 28 9C36/41 75 
81X81 6 71/72 40 
BFX84 3 ppC(1/82 
BFx85,6 S IOC83/B4 40 

8FY50/51 73 0C170/71 60 

8FY62 23 0C42 50 
BFY53 º 0070 40 
BFY65/6 ]2 0075/76 40 
BFY64 S TIP29A 32 
SFV81 12a TIP29C 38 
BFV90 Q TIP30A 36 
8RY39 40 TIP30C T7 
BSX20 70 TIP31A 11 
557(26/'/9 34 TIP31B 2t 
BU105 170 TIP31C S 
B UMS 1110 TP32A S 
BU206 206 TIP32C Q 
B U208 700 TIP33A 6 
BU069C 2S TIP33C 71 
0421 260 TIP34A 74 
MD8001 250 TIP34C 6 
MJ7955 70 TtP35A 110 
MJE170 150 TIP36C 1S 
MJE1110 150 TIP364 130 
MJE340 64 TIP36C 146 
4131270 100 T1P41A S 
MJE371 100 TIP4113 Q 
MJE520 6 TIP42A 6 
MJE521 6 TP426 M 
14102955 S TIP120 70 
MJE3055 70 TIP121/2 77 
MPF102 40 TIP111/2 16 
MPF103 70 TIP147 1S 
MPF104 30 TIP2965 60 

MPF10r_ 30 TIP3055 S 
MPF106MPSA05 

S 
40 T1S13T1S41/5 

4632 

MPSA08 25 TI588A 50 
MP5412 32 11590/91 30 
MPSA55 30 UC734 6 

VK101 SO 

VNIOKM 6 
VH46AF 71 
VN66AF 6 
VN68AF M 
VNB9AF 6 
2T0107/8 11 

Zrx109 12 
ZTX212 S 
ZT7L700 13 

Z77-302 le 

ZTX303 3 
ZT0304 17 
ZT7U26 30 
ZTX461 27 

ZT7(500 14 

ZTX601r2 15 

2773503 1/ 
ZTX604 S 
710531 S 
ZT%660 S 
29697 23 
2N698 40 

211699 48 
297064 IS 
214708 19 

29911 S 
2N1131/2 34 
291302 46 
2916718 180 
2142160 2! 
21422194 S 
2922204 S 
2922214 S 
2922224 S 
2142361 S 
21423894 Il 
292413/4 t7 
292646 6 
2/42904/5 S 
2142900/7 S 
21429074 S 
2129266 10 

2113053 S 
293054 6 
293055 M 
2143252 6 
2143441/2 140 
2113614/S 16 
2113702/3 10 

293704/5 10 
2113706/7 10 

2143708/9 10 

2113713 140 
293771 171 
2N3772 16 
293773 210 

2147919 22 
2113820 S 
293822/3 45 
253866 50 
2143903/4 15 

213905/6 15 

2113906 17 

294264 24 
2N4286 15 

2144314 71 
2144400 IS 
2144427 50 
254871 6 
296135/6 S 
2146138 14 
2N5172 15 
2146179 4{ 
2146180 48 
296190/1 75 
296194 90 
295305/8 30 
2146457/8 30 
2N6'159 70 
2145485 39 
2145777 6 
296179 190 
2N6027 Q 
2544371 298 
254715 
2SC1% 70 
25u96 70 
25C1061 IRO 
i5C1096 6 
2SCI1e2 30 
25C1173 lS 
25C1306 100 
250307 IW 
25C1149 6 
25C16713 140 
25CI679 110 
2SC1923 60 
25C1946 2S 
25C1963 80 
25C1957 60 
25C1969 140 
2SC2028 6 
25C2029 210 

25C2078 170 
25C2091 6 
25C2314 6 
2sC216( 16 
2SC2335 225 
25C2547 30 
2SC2612 m 
2S0234 74 
2SK15 90 
251(288 275 
25J&3 225 
25385 2E 
39128 112 
39140 112 
40315 S 
40316 6 
40324 100 
40326/7 70 
40347 90 
40348 120 
40380 80 
40361/2 70 

r40407/8 76 
40411 215 
40412 50 
404874 130 4 

40468 6 
40594 16 
40603 114 
40673 74 
40171/2 90 

RF 
CHOKES 
Miniature 
PCS 
lull, 2132, 
4137. 10u, 22u, 
33u, 47u, 
100u, 220u. 
330u, 470u 

ImH, Im6, 
2m2, Im7, 
IOmH 28p 
22m. 33m, 
4 104 10 Om fp 

SILVER MICA IVeiues in OF) 

2, 3-3, 4 7, 6 6. 8 2. 10. 12. 15, 18, 
22, 27. 33. 39, 47. 50. 56, 68, 75, 82, 
85. 100. 120. ISO, 180pF 159 each 
200, 220, 250. 270. 300. 330, 360, 
390, 470, 800, 800. 820 21p each 
1000. 1200, 1800, 2200 30p each 
3300, 4700pF 409 each 

MINIATURE TRIMMERS Capacitors 
26pF. 2 10pF 22p: 2 2SpF, 5.G6pF 300: 
10 8891 31p. 

RAM 
FOR 

BBC 
MICRO 
4$11AP 
100ne 

RESISTORS Carbon Film Hi Stab. 5%, 

RANGE Val 199 100 . 
0.25W 202 too (24 3p tp 
0 25W 202 4507 512 3p 1p 

1W 202. toba 512 4p 4p 
2% Metal Film E24 6p Ip 
1% Metal Film 024 Bp 19 
loo + price applies to Resistors of each 
tupe not mixed. 
RESISTORS NETWORK S.I.L. 
7 Common.d 18 pinsl 1000, 6800. 1K 262. 407, 
10K, 47K 100K 250 
8 Communed 19 pinsl 1500. 1800, 2700. 3300. 1 K, 
282.481 686 1014 2211 47tí 6 100K 264 

DIODES 

44119 
44129 
AAY3o 
84100 
B AX13 
BV100 
87126 
80127 
CR033 
049 

.0447 
0470 
0479 
0481 
0485 
0A90 
0491 
0A96 
04200 
04.202 
114914 
114916 
194001/2 
IN4003 
154004/5 
1N4006,7 
154148 
1145401 1 

1145404 1 

1145406 1 

1145408 1 

1544 
15921 
6Á1100V 40 

6A/400V 50 
64/800V S 

VARICAPS 

- 84102 51. 

BB1058 an 

88106 4C 

861096 46 
MVAM2 16 

RIDGE 

ECTIFIERS 

15 14/509 
20 1A /100V 
16 IA/400V 
15 14/600V 
20 2A/509 
74 24/200V 
12 24/400V 
12 2A/600V 

250 6A/100V 
40 54/400V 
12 6A/600V 
12 104/200V 
15 10A/600V 
20 2S4/200V 
1 254/600V 

130164 
VM18 OIL 

ZENERS 
Range 2W to 
39V 40omW 

each 
Range 3V3 to 
33V 1 3W 

16p each 

TRIACS 
3A 200V 
34 400V 
84 100V 
84 4009 
8A 8009 

124100V 
124 400V 
124 800V 
164 1009 
164 4009 
16A 800V 
25V 500V 
75A 800v 
128000 

75 SERIES 
751(17.8 
75110 
75114/5 
75121/2 
75150 
75154 
75152 
75182/3 
75188/9 
75322 
75324 
75361/3 
75365 
75450 
75451/2 
75454 
75491/2 

6 
90 

150 
130 
12S 
125 
125 
99 
6 

140 
350 
150 
160 
M 
Q 
70 
6 

SCR 

THYRISTORS 
54/40V 32 
SA 400V 40 
SA600V 45 
8Á300V 80 

124100V 71 
12A400V Si 

64 12ABOOV 16 
568T106 160 

e0 BT116 1113 

44 C106D >< 

115 TIC 24 

> 
r:44,4 

29 

51 11C17 36 
130 21'45062 72 

103 2N5064 35 

16 2N4444 130 

220 
220 
7Ss DIAC 
120 512 25 

COMPUTER 
ICs 

1702 300 
1802CP 860 
2114LJ00n 90 
2114L200n 96 
2 425 
2532147 300 
2564 66 
2708 250 
27165V 250 
2732 295 

4 395 
22,27:246128.250 625 

580 47 100 
4116.150n 100 
4116-2005 90 
4118250 325 
4164.200n 425 
4334.3 =CMOS 
2114-3 325 
45323 300 
45324 360 
4816.100ns 225 
5101450 220 
6116.150n5 340 
v1161.120 500 
6117.100n 490 
6502CPU >26 
6502A 460 
6604 250 60 
6505 S00 
6520PIA 100 
6522VIA 28! 
6530 C11 
653255107 570 

6545RTC 899 
6551ACIA 1350 

6592PC C20 
6800 220 
6802 1s0 
6803 60 
6804 110 
6805 870 
6808 520 
6809 430 

682613 0 
0 116 

110 
6821 100 
685154 79) 
6840 376 
6843 512 
6845 660 
6847 46( 
6850 110 
6854 599 
68821 220 
6875 500 
68000 670 
74C922 400 
80804 250 
80854 360 
8088 518 
811810 2S 
8123 1S 
8155 360 
8156 350 
B1L595 S 
81LS% S 
B1LS97 A 
811.598 Si 
8202 625 
8205 226 
8212 110 
8214 43 
8216 100 

8224 110 
8225 211 
8226 250 
8228 220 
8243 770 
8250 60 
8251A >50 
8253 400 
8255 726 
82564C C36 
5257 5 400 
828253 315 

WJ 
9272 217 
8279 385 
8282 450 
9283 450 
82Ba 350 
82es 355 
8288 (10 
8P8304BN 250 
87264 99 

8127 160 
81184 120 
8731 360 
8195 110 

8797N 90 
9364AP 650 
9602 220 
AM26L531C12S 
AM26L532A 125 
AM26LS33A 125 
AV.3.1015 300 
AY5-2376 600 
COM8017 Z75 
COM8116 7m 
DM8131 275 
053691N 290 
D586151205 255 
DS8820 110 
D58830 110 
DS8831 126 
058832 250 
59365 C39 
69366 1311 
FD1771 215 
F01791 C22 
F01795 CS 
FD1799 CS 
F01797 CS 
14026501 75 
1186402 350 
IN58060N 1060 
IN581545 O 
MC1488 6 
MC1489 Si 
MC14411 690 
MC14412 7% 
MC3446 SO 
MC3447P 316 
MC3486 175 
MC3487 175 
MC6845 475 
MC6846 Q5 
MK3886-2M C7 

MM5280D 96 
MM5303 436 
MM5307 1275 
MM5387A 475 
UMW' 74 700 
121474C922 420 
RO 2513L 150 
R0J-2513U60 
SFF96364 S00 
SP02564L2011 

TM52716JV 725 
T14154416.2 475 
TM54500 514 
I4154532 3 350 
TMS5100 600 

71109928 (20 
TMS9929 516 
74459995 512 
ULN2003 75 
UPD7002 425 
Z80CPU 2.5 299 
Z80ACPU411 

300 
LBO CTC 260 
ZBOA CTC 250 
2806 175 
280 DART 4% 
Z804 DART 560 
Z80 DMA 675 
Z80 DART 698 
Z80 PlO 260 
780 plo 275 
780 510-1 860 
Z80Á 510 C9 

LINEAR ICs 

555CMOS 10 
702 76 

709C 8 pin 35 
710 41 

741 8 pin 14 

747C 14 pin 15 
7480 8 pin 2f 
753 8 pill 16 
810 191 
940003 361 

AY -1-1320 225 
AY -1.5050 99 
AY -1.5051 150 
AY -1.6720 210 
AY.3-1270 730 
AY -3-1350 360 
40-3 8910 420 
Booklet for 
AY -34910 200 
*0341912 435 
AY.5-1230 410 
AY-S1317A m 
AY -S-1350 311111 

C43011 130 
CA3012 175 
CA7014 275 
CA3018 8, 
CA3019 CO 

CA3020 210 
CA3023 210 
CA3028A Si 
C43035 315 
CA3036 770 
C43043 275 
CA3045 395 
CA3046 70 

&3048 220 
CA3059 a 
CA3075 213 
CA3010E 70 
CA3081 110 
CA3086 6 
CA3089E 215 
CA3090A0 375 
CA3123E Sil 
s;A3130 6 
C43140 40 
CA3160 6 
CA3161 110 
CA3162E 450 
CA3189 200 
1141336W 240 
HA1366 >Y 
ICL7106 e10 
ICL7107 975 

C17204 550 
C17611 99 
C17660 248 
CL8038CC X00 
CL8211A 150 
CM72054 1150 
CM7207 475 
CM7215 1060 

CM7216AJ 122 
CM7216B C22 
CM7216C 122 
CM7217A 750 

CM 
CM7224 76 

724 300 

CM75550 40 
CM7556 150 
LA3350 250 

a031P 340 
LA4032LA 295 
LA4400 350 
1.44422 320 
LC7130 340 
1C7120 700 
LC7137 36 
LF347 ISO 

LF351 IS 

LF353 IS 
LF365 i 
LF356 16 
LF357 11' 

LF398 476 
LMIO 
LM301A 24 
1M307 46 
LM308T S 
LA4311 56 
111443543181N 160 
LM319 195 
LLM334ZM324A 30 

90 
LM335Z 1 

1-L1435434833LM341 e1 
LM349 115 
114358 80 
104377480 

SL490 
175 

LM379 
L1443130 S1627000 

LM3111N 16 SM5017 >0240 

LM382 116 
N74023N0 

LM381 Ie0 
SN76171 tS 
SN76227N Si 

L64387LM386 120 
51476477 420 
i606488 410 

15 
111439346 SP6629 299 

LM558 1S 
1M725CN 3S T47204 175, 
LM733 70 TÁ7205 6 
LM1458 46 TA7222 150 
LM1571 3S TA7120 100 
LM2917 16 747310 125 
1.e104Z tin TAA621AX1 2% 
LM307 45 7446614 190 
LM3302 75 744700 275 
1043900 SO 744900 796 
LM3909N Si TAD100 159 
LM3911 1S rBA120S 70 
1503914 SO TBA6400 ZR 
1043915 250 T845500 >30 

114916 2110 TBA6418X 
LM13600 110 d 5X11 780 
157220 ?S TBA651 190 
M2S3AA 1160 T8,a,800 6 
M51513L 230 164810 6 
M516151 ]n TBA620 S 
MS1516L 475 78A9200 200 
MB3712 220 18A950 300 
11453756 440 TBA9900 ]f0 
MC1204 710 
MC1301 78 109109 775 
MC1307 90 TC4220 SO MC1304P 210 TC42700 311) MC1310P 160 TCA2SOA 220 MC1445 250 TC4940 176 
MC 115106 896 
Mc1166 50 TC4965 146 
MC1469 300 TDA1004 290 
MC1494 694 TDA1008 310 

MC1495 
14C1/%L 
MC 1596 
MC1648 
MC1709G 
MC3302 
MC3340P 
MC3360P 
MC3401 
MC3403 
MC3405 
MC3123 
MC4016 
MF10 
MFCfi040 
M1(50398 
ML924 
MSM5526 
NE515 
NE529 
NE631 
NE534 
NE643K 
NE544 
NE555 
NES56 
NE660 
NE561 
NE562B 
NE564 
NE565A 
NESb6 
Nf567V 
NE570 
NE571 
NE5532 
110056344 

RC316 
U1360 

RC4558 
5566B 
SAB3209 
SA83210 
SAB3271 
SAB4209 

350 
70 

225 
290 

S O 

40 

12O 
120 
Si 
74 

160 
10 
00 

35075 

635 
275 g 
Z76 
226 
160 
150 
226 
210 
U 
6 

325 ]r 
410 
4» 
120 

166 
140 
410 
400 
145 
160 
750 
SO 

46 
225 
425 
325 

4! 
555 

7041022 499 
1041024 116 
7041034 350 
7041490 360_ 
TD42002 326 
TDA200/ M 
7042020 320 
TDA2030 26 
TOB0701 420 
TL17o 50 

TL430C 90 
TL509 110 
TL061CP 40 
TL062CP 40 
1L064CH 91 
TLO71CP 24 
TL072CP 46 

TL071CN 100 
TLOB1CP 24 
TLO82CP 
TLO63CP 76 
TL084CN 10 
71p91CP 6 
U42240 120 
12578540 2>0 
UGN30201 160 
41192001 50 
ULN2003 75 

ULN2004 75 
ULN2283 100 
UPC57s z7S 
UPC1025H 375 
UPC' 182 320 
UPC1156H 775 
UPC1366 1% 
062206 300 
XR2207 375 
X142211 575 
052216 675 
X62266 360 
Z61414 10 
ZN419E 180 
ZN423E 130 
Z19424E 130 
ZN425E 346 
2N426E 300 
214427E 100 
ZN428E 410 
ZN429E 210 
714459 32! 
2N1034E 200 
2191040E 86 
ZNA234E 1160 

7400 11 
7401 11 

7402 11 
7403 12 
7404 13 
7405 15 

7406 20 
7407 20 
7408 14 
7409 14 
7410 14 

7411 1e 
7412 1e 
7413 11 
7414 24 
7416 20 
7417 70 
1420 15 
7421 20 
7422 20 
7423 20 
7425 15 
7426 15 
7427 16 
7428 21 
7430 lI 

7432 22 
7433 22 
7437 S 
7438 22 

7440 15 
7441 56 
7442 32 
7443 40 
7444 90 
7445 56 
7446 4D 
7447 40 
7448 46 
7450 IS 
7151 14 

7453 14 

7454 14 

7460 IS 
7470 15 
7472 24 
7473 S 
7474 20 
7475 S 
7476 26 
7480 41 
7421 120 
7482 6 
7483 >t 
7484 A 
7115 116 

7486 ?D 
7489 170 
7490 3) 
7491 S 
7492 S 
7493 S 
7491 >e 

/495 S 
7496 35 
7497 90 
74100 10 
74104 60 
74105 Si 
74107 S 
74109 S 
74110 34 
74111 6 
74112 170 
74116 S 
74118 15 
74119 40 
74120 S 
74121 S 
74122 S 
74123 36 
74125 S 
74126 36 
74128 S 
74132 30 
74136 S 
74141 6 
74142 176' 
74143 210 
74144 210 
7414S 50 
74147 75 
74148 6 
74150 60 
74151 40 

74153 40 
74154 6 
74155 40 

74156 40 
74157 30 
74159 10 
74160 40 
74161 41 
74162 40 
74163 40 
74164 40 
74165 M 
74166 4/ 
74167 160 
74170 IS 
74172 290 
74173 80 
74174 54 
74175 6 
71176 40 

74177 45 
74171 6 
74179 10 

74180 40 
74181 IIS 
74152 10 
74154 10 
74185 6 
74188 210 
74190 41 
74191 M 
74192 44 
74193 45 
74194 40 
71195 40 
74196 M 
74197 40 
74198 6 
74199 54 
74221 64 
74246 IS 
74247 120 
71249 I20 
74249 124 

74251 1E 

74259 150 
74263 6 
74273 150 
74276 120 
74278 100 
74279 60 
74283 60 
74284 166 
7.:B6 16 
74290 105 
74293 40 
74297 23S 
74298 100 
74351 186 
74366 70 
74366 >D 

74367 30 
74368 30 
74390 75 
74393 90 
74430 6 

5301 350 15162 36 
5412 350 15163 S 
S470 325 L5164 43 
$471 820 15165 50 
S472 1150 LS166 52 
5475 100 LS168 84 

5671 d 15169 00 
L5170 70 
LS173 50 
15174 36 

LS00 11 
LS175 36 

LSOI 11 
L5181 10 

LS02 11 
12 

36 

L5183 16 
LSO3 

LS190 

L501 12 
L5191 36 

L5192 36 
LSOS 

12 
12 L5193 37 

1508 15194 36 
L509 12 15195 36 
LS10 12 LS196 46 

74C 

74C244 196 
74C245 196 

74C373 240 
740374 246 
74C922 420 
740923 500 

74S 

74500 30 
502 30 
503 30 
SO4 30 
505 40 
SO8 e0 
S20 40 
S32 70 

S74 75 
S86 6 
S117 80 
5114 00 
S132 110 

5133 50 
5138 100 
5139 115 
5157 226 
5158 210 
S188 140 
5189 140 
5194 1% 
5195 196 
5201 260 
5225 240 
S241 750 
5244 290 
5251 170 
5257 170 
S262 860 
S287 225 
5288 210 
S289 200 

74LS 

11.551121 

12 LS197 46 

LS13 15 
1.5221 56 

1511 ;6 L5240 6 
1515 12 

LS241 56 

L 
L5242 56 

520 12 15243 55 

1522 12 
1S244 50 
LS245 A 

L526 12 LS247 90 
4S27 13 L5248 6 
L528 11 L5249 66 
1530 U LS251 30 
1532 13 LS253 32 
LS33 15 LS254 80 
LSJI 16 L5257 >0 
LS36 15 E 
LSIO 17 

45258LS259 

S 
LS42 S L5260 22 
1547 S LS261 100 
L518 41 

LL52735266 

5420 
1549 60 
LSS1 14 4527526 1 

1551 11 LS279 30 
LS55 14 

100 

L5280 90 
LS63 120 

LS253L5290 40 
LS70 10 
1573 11 4S293 40 
1575 11 L5295 76 
1576 i LS298 S 
LS76 15 45299 160 
Ls76 IS 45320 200 4513 S L5323 150 
LS85 Q LS324 1S L586 14 15325 26 LS87 350 

L5326 240 4590 21 LS327 240 
LS91 60 L5317 Si 1592 72 1.5348 10 
1.593 23 45352 Q LS95 40 4S353 Q L596 95 15356 240 
LS99 99 L5363 140 
45107 40 15365 25 

25 15109 23 LS366 32 
15367 

L5112 71 1.53613 35 

LS113 20 L5367 50 
15374 55 

L5114 71 1577s 50 
15172 153r 66 
4$123 

15379 1 0 L5121 90 15364 365 
1S125 24 L5365 250 
4.126 75 ¿53º0 4é Ls172 L5393 42 
151 30 9. 
1513633 24 15396153 i 50 
1.0138 25 15399 t4o 

1-5139 28 
L5399 150 
15445 too 

4S145 70 .L5447 100 
1.5147 T00 L5465 75 
LS148 7su L5490 700 

LSIS1 4p 
15540 75 
L5541 e0 

LS153 40 156N 50 

LS155 >0 15640 leo 

LS156 36 
15641 1e0 
L5645 Ie0 

15157 25 L5669 t25 
L$158 30 '15669 120 

15160 32 1570 100 

LS161 77 1573 550 
L574 550 



SWITCHES 
TOGGLE 2A. 150V 
SPST 339 
OP01 44p 

SUB -MIN TOGGLE 
SPST on/ole 549 
SPOT Cover 50p 
SPOT centre on 1169 

SPOT biased both 
ways 1049 
DPOT6tags 750 
DPOT centre ole 8119 
OPOT brazed bol 
ways 1469 
DPDT 3 positions 
on/on/on 11169 
3 -pole 2 way 206p 

10.10E 250V: 
DPDT 1A 14p 
DPDT to cloe 1Sp 
DPDT IRA 130 

PUSHBUTTON IA 
with 10mm Button 
SPOT latching Sip 
DPDT latching 1450 
SPOT moment hap 
DPOT moment 146p 

Mini Non Locking 
Push to Mob 1/p 
Push to Break 259 

DR. SWITCHES 
(SPST) 4 way 65p; 6 way 1000: 
8 way Bsp; 10 way 100p 
(SPOT) 4 way 1909. 
ROTARY SWITCHES: 
'Adjustable Stop type) 
1 pole/2 to 12 way. 2p/2 to 6 way. 
3 pole/2 to 4 way. 40/2 to 3 way 459 
ROTARY: Mains DP 250V 4 Amp 
on/oft Np 

ROTARY: (leak-e-.wkchl 
Make a multiway .wnch. Shaking as 
randy has adjustable stop. Accom 
mod.,., up to 6 waters 
Imes. 8 pout12 way DP ewech'. 
Mechanism only 110p 

WAFERS: ,make Delon. brash) to Lt 
the above switch mechanism 
1 pole/12 way; 2 pole/6 way; 3 pol4/4 
way; 4 pole/3 way; 6-12 way 11119 
Main. OP 4A Swnch to 8t 459 
Specs« 44. Scram 1p 

ROCKER- 54/250v SPST 
ROCKER. 1314/250V SPOT 99 
ROCKER: 1.3A/250V DPDT c/off 55p 
ROCKER. IDA/250V DPST wilt neon 

Np 
THUMBWHEEL Mrµ front mount: 
Dede Swrtcfr Module 0 Decade 
B.C.o. Sw4:d+ Uods a 2719 
Mountie CNae» (pr 11041 789 

ITI 
PROJECTS 

We stock 
most of 
the part. 

JUMPER LEADS (Ribbon Cable Assembly) 

Length 14 pin 16 pet 24 pn 40 pin 
Single ended DIP (Header Plug) Jumper 

24 inches 146p 140p 2409 3SOp 
Double ended DIP (Header Plug) Jumper 

6 inches 1400 205p 300p 466p 
12 inches 195p 2150 3160 490p 
24 inches 210p 236p 346p 540p 
36 inches 2300 2600 3760 6669 

IDC Female Header Socket Jumper Leads 36" 
20 pin 26 Din 34 P. 40 pin 

Single ended 160p 200p 2609 300p 
Double ended 290p 370p 480p 52626p 

VEROOAAD 0 tin 
clad Pia. 

211 31,4 ip 
214 5 100p 
314 314 1009 
31* r 5 116p 
314.17 3609 
414 . 17 4669 
Pict of 100 pins 
Spot lace caner 
Pin insertion tool 115p 

100 
275p 

16400p 

VO Board 
DIP Board 
Vero Strip 

19eo 
3959 
059 

PHOTO DEC. 
VroOlock 
5 -Dec 
Eurodeedbord 
Si board 1 

óuperrMc 552 

4060 
MOP 
5200 
571/0 

1360p 

VERO WIRING 
PEN wool 
Spare 

3400 
710 

10 

S1554C CHLORIDE 
Ib bag Annlerous 

1869 509 PIP 

DALO ETCH 
RESIST PEN 
Plus were Ice 1009 

ULT1MONIC 
T11A7NOUCER 
40KH2 325 pr 

COPPER CLAD BOARDS 
Fibre Single- Double S R.B P 
glass sided sided 
6' . 6 100p 1250 1109 5' ' 8 

6 12 175p 225p 

IDC CONNECTORS 

10 way 
16 way 
20 way 
26 may 
34 way 
40 way 
60 w,ey 
60 way 

s«.r 
crd 
Eave 
carw, 
110p 

1959 
240p 
3200 
340p 
3960 
496p 

EURO CONNECTORS 
Frnwle Socket Male Plug 

5M. Angle Stn. Angle 
Pea Pke Aras Pee 

D1µ41617 
31 way 170p - - 1764 
01/441812 
2.32 A 6 276p 3709 2201. Zip 
01/441612 
2.32 A+ C 2864 3409 24119 DOp 
01101812 3.32 
A.8tC 3/Op 369 7SOp Sip 

PANEL 
METERS 
ISO 
60 a 46e35mm 
0-60A 
0.1005A 
0-500ÁA 
0.1 mA 
0-5mA 
C-10mA 
0-SOreA 
0.100mA 
0-500mA 
0 -IA 
0-2A 
0-26V 
0.50V AC 
0-300V AC 

"VU" 4111p each 

OIL SOCKETS EDGE 
CONNECTORS 

Low Win .1 156 
Prof Wrap 2 e 16 way - 1409 

Spin411 259 2 a15 way 1109 1419 
14pin 100 ice 2 e 23 way 110p 7009 
16pn lop 420 2.23 way 17541 - 
18pn lip Ely 2x26 wey 22592760 
2098 »ace S4 2: 28 way 190p 
22011 220 150 2.30 wey 245p - 
2400 250 709 2 x36 wey 2960 - 
21pn 719 909 2x40 trey 315p - 
4Opin 309 Ap 2 : 4.3 way 3960 - 

2: 76 way 550p - 
ANTEX SOLDERING IRON 

C15W 4959 CS17W 495p 
618W 520p XS25W 525p 
Spare hp.. assorted sites 859 
Spare elements 225p 
Iron Stand with sponge 175 

t10CI IET 
0.1' pitch 

20 way 

MP 

TRANSFORMERS: 
3-0-3V; 8-04V; 9-0.9V; 12-0.12V; 16-0-15V 
0 10OrnA 9/p 
pcb mount/ p. Morahan, Split Bobbin 
7VÁ: 2.8V -0.25A; 2a9V-0.15A; 2412V -0.12A; 
2015V4.14 2001. 
IVA: 2a8V-0.SA; 2u9V-0.34; Ta12V-0.26A; 
20161/-02A 2709 
Standard Split Bobea type: 
IVA: 2.eV4).SA; 249V -0.4A; 2412V -0.3A; 
2a16V-O26Á 
12VÁ: 244,5V.1.3A: 2.8VIA; 2.9V -0.8A; 
2a12V43.6A; 2.15V-0.411; 2x20V-0.3A 

21160.135p 9691 24VA: 2x6V-1.6A: 2e9V-1.2A; 2.12V -IA; 
2141SV4).8A; 2r2010.6.4 I70p 180p pépl 
AOVA 2.8V-dA: 2.91/.2.5A; 2a12V-2A; 2a16V. 
1.64:2.21)V1.24: 2425V.1 A; 2.30 V.3.8A 

415p 160p pap) Specially wound for Munroe Computer PSUs 
50VA- Outputs 5V'54; 12V 25V -5V 
-12V at IA 575,. 160p p&pl 
100VA: 2.12V4Á; 2e15V-3A; 2Q0V-2.5A; 
2x25V-2A; 2430141.5A; 2.50V-14 8200 175P 
040 c to be added over and .Uov4 our nor- 
mal poati charge). 

4075 17 
4000 10 4078 50 
4001 10 4077 u 
4002 12 4078 16 

4009 
"14 

4081 13 

4007 4082 13 

4005 º 4085 50 
4009 24 4066 CO 

4010 34 4089 125 
4011 10 4093 20 

4012 14 4094 70 

4013 20 4096 40 

4014 4096 70 

4016 40 4097 290 
4016 2O 

4098 77 

4017 º 4099 110 
4018 
4019 26 

4160 
4161 

i 
N 

4020 42 4162 N 
4021- 40 4183 N 
4022 40 4174 N 
4023 13 4175 106 

4024 
4025 

º 
13 

4194 
4408 

106 
710 

4028 10 4409 710 
4027 
4028 

2º 
s 

4410 
4411 

725 
178 

4029 4412 776 
4030 16 4415 460 
4031 126 4419 2110 

4032 10 4422 770 
4033 125 4435 NO 
4034 140 4440 ISO 
4035 4460 350 
4036 ai 4461 310 
4037 116 4490 3N 
4038 110 4WD 675 
4039 250 4501 2s 
4040 40 4502 N 
4041 40 4503 40 
4042 40 4504 75 
4043 40 4505 140 
4044 40 4506 35 
4046 140 4507 36 
4046 4508 130 
4047 40 4510 M 
4045 40 4511 
4049 25 4512 50 
4060 a 4613 1N 
4051 4514 115 
4052 N 4615 116 
4053 N 4516 40 
4064 i 45,7 176 
4055 i 4518 40 
4066 i 4519 30 
4067 1116 4520 50 
4069 436 4521 N 
4060 4522 125 
4061 1140 4526 71 
4062 f 4527 40 
4043 4528 N 
4056 24 4529 /N 
4007 2145 4530 N 
4056 14 4531 1N 
4069 111 4532 79 
4070 13 4534 
4071 13 4536 27e 
4072 13 4538 N 
4073 4539 N 

ut 

441 
4543 
4544 
4548 
4549 
4563 
4664 
4566 
4656 
4667 
4558 
4559 
4560 
4661 
4562 
4666 
4568 

i569 y5 

4580 
4581 
4582 
4583 
4584 
4585 
4597 
4599 
40085 
40097 
40098 
40100 
40101 
40102 
40103 
40104 
40105 
40106 
40107 
40108 
40109 
40110 
40114 
40161 
40163 
40174 
40175 
40181 
40182 
40192 
40193 
40194 
40195 
40244 
40245 
40267 
40373 
40374 
45106 

140 
71 

150 
40 

37s 
245 
110 

35 
35 

320 
t3fl 

340 
1153 

104 
416 
140 

2S0 
171 
N 

410 
250 N 

50 
M 
N 

330 
290 

SO 

42 

215 
13/ 
140 
17S 
40 

195 
3I 

50 

IN 
N 
1N 
240 
194 
N 

N 
21/ 
N 
75 
7/ 
70 
76 

115 
140 

1N 
140 
140 
ern 

LS400C 
OCP71 
09912 
099131 
2115777 
BPK25 
8P'µ21 
89465 

240 
1m 
N i 
40 

140 
2N 
270 

VOLTAGE REGULATORS 
IA 10220 Plastic Cuing 

ve - ve 
5V 7805 40p 7905 

12V 7812 40p 7908 
15V 7815 409 7912 
18V 7818 409 7915 
24V 7824 01p 

77918 924 
INmA TOB2 Pleahc package 

5V 78L06 
8V 78106 
8V 781.06 

12V 78112 
15V 78115 

rCL7680 
RCatw 
ACH95 

1.1.1309K 
LM317K 
LM317KP 
LM323K 
LM337 

e LM723 Vet 

709 791.05 
309 - 
30p 791.12 
SDP 79L15 

24sP 

tló 
1369 
37ap 

1190 

1719 
359 

419 
/69 
460 
45p 
4fip p 
50p 

/Op 
4109 

SOLDERCON PIN 

Waal Ice nukes SIL 
or OIL Socket. 
100 pchs 754. 
500 pins 7100 

TAA560 Np 
1bA1112 1910 
781405 SV/SA 6009 
78H12 12V/5A 

Np 78140 6V to 4626V 
SA 

.226V tpi24eVp 

SA 111110 

ALUM BOXES 
3142141' lip 
4.2 : 2' Ile 
4:2 :23' 103p 4:4:2' 1059 4.4.2 ' 1209 
lí:1141 ice 
5.4x2 ' 120p 
ó.21 1- 90p 
5.23.23' 2' 1309 
6:4x2 120p 
6.4.3 150p 7.5.3 1110p 8.6.3 210p 
10:44.3' 240p 
10:7.3' 2769 
12.5.3' 210p 
12.8.3' Zip 

OIL PLUG (Heeded 
Satyr IDC 

14pn 401. Ilk 
159is hap 1Mp 
24pin Sip 17b 
40pn 21100 YAP 

Di OIL 
BIDCRST 
24 pin 5769 
28 pin 520P 
40 pen flip 

RIBBON CABLE 
once or foot 

Grey Color 
10 way 159 751. 
16 way 269 400 
20 soy 309 ice 
24 any 40p 91p 

34 way 401. 1154 
40 way 709 909 
50 way 1009 1319 

54 wry IMP 1409 

Male 
Solder lugs 80p 105p 1609 250p 
Angle pins 150p 210p 2509 3559 
PCB pins 120p 130p 195p 2959 
Female 
Solder lugs 10Sp 160p 200p 335p 8.063331.4 
Angle pins 165p 2150 290p 440p 8.11723M 
PCB pins 150p 1809 240p 4209 900MHt 
Covers 90p_ 85p 90P 1009 I 10.01.614 
IDC 25 way'b' Plug 385p; Socket 450p, 10.24MH1 

'0' CONNECTORS 
minion 

a 15 75 37 
say way ey wet 

25 wry 'O' CONNECTOR (RS232) 
Jump* Lead Cable Assembly 
18' long. Svgle end, Male lisp 
18' long. Single end. Female ó26p 
36' long. Double Ended. M/M 1075P 
36' long. Double Ended, F/F 10609 
36' long, Coot* Ended. M/F tap 

SPECIAL OFFER 
2764- 1+ 50+ 
250n 425p 395p 

CRYSTALS 
32.768KHz 100 
10oKHz 2i 
200KHz 7r 
455KH 370 
1MHz 271 
1005M 275 
1.28MHz 362 
1./MHz si 
1.8100 Si 
1.8432M 200 
2.00114 225 
2./5781.1 200 
3.278M 180 
3.5794M M 
3.6664M 300 
4.0MHz /N 
4.032MHz 250 
4.80MHz 2W 
4 1843041A 300 
4./33619M 100 
5.0MHz 140 
6.186MHz 3N 
654288M 210 
6.01.1114 140 
6.144MHz 190 
8.5536MHz 275 
7.01.410 180 
7.168MHz 210 
7732e1.1ez 250 
7.68MHz 200 
I.OMHz 190 

740 
175 
150 
176 

7S0 
1N 
171 

12.528M 300 
14.3181454 170 
16.0MHz 200 
18.01.114. 110 
18.432M 103 
20.0MHz 200 
19.968MHz 116 
24.0MHz 170 
24 930MHz 326 
28.59M 100 
27.641M 170 
27.14614 1110 

38.55667M 175 
48.0MHz 170 
100.0MHz 756. 
115.0MHz 200. 

12O10.7MHMHZZ 

RELAYS 
Mniature, enclosed, PCB mount. 
SINGLE POLE Changeover 
91.91 2060 Cod; 12V DC. /OV5 to 
19.5V). 104 at 30V DC or 250V AC 

1859 
DOUBLE POLE Changeover. 6A 30V 
DC or 250V AC 
RL5.100 530 Coil, 6V DC 15V4 to 9V9 

11Op 
916.111 2050 Coi, 12V DC 110V7 to 
191/51 1169 
918.114 7400 Cal. 24V DC 122V to 
37V) »Op 

AMHENOL PLUGS 
IEEE24 Way 660 
Centronics Parallel 36 Way solder 530 
Centronics Parallel 38 Way IDC 486 
Centronics 36 Way IDC Female 520p 7 

BUZZERS. miniature, solid -stale 
6V: 9V 1171/ 769 

PIEZO TRANSDUCERS 
P82720 110 

LOUDSPEAKERS 
Mrnuture, 0.3W: 80 
2n. 31n. 1 in. 3. 
21.400. 640 or 800 

ASTEC UHF MODULATORS 
Standard 6MHz 3269 , 
Wndebr+d 8MHz 4/09 

WEMON' New Version 
WATFORD'S 
Ultimate Monitor IC 
A 4K Mormon chip specially deelpnrd 
to produce the bast from your. 
Suprboad Scrim 16 II, Enhanced 
Supsdaoard 6 UK101. A. reviewed by 
Dr A. A. Berk M Practical Electronic.. 
June 1981. 
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BBC MICRO 

AND UPGRADE KITS 
(Our BBC Micro Upgrade Kits will 1,. 

save you £sss ...1 
BBC Micro 
Model A £299 find VAT 
Model B £399 (incl VAT) 

(Our BBC Micro Uporade Kits will 
save you (sae ...1 

16K Memory I8 x 4816P1 £18 
Printer User I/O Port Kit £6.98 
Complete Printer Cable 36" E12 
Disc Interlace Kit £66 
Analogue I/O Kit £6.46 
Serial I/O Kit £6.70 
Expansion Bus Kit £6.10 
Complete Upgrade Kit from Model 
A to Mod. B £4.3 
We supply complete range of BBC 
Plugs, Sockets, Leads, Peripherals, 
Software etc. Send SAE for list 

OPTO 
ELECTRONICS 
LEDs sort+ CI04 
111.209 Red 10 
TI1211 Gm 14 
T1L212 Tel. 14 
111.220 .2' Red 12 
.2' Green, Yellow or 
Amber 14 
0.2' Bicolour 
Red/Gram 66 
Green/Yellow re 
0.2' Tel colour 
Red/Green/Yellow i 
Hi Brightness Red 

Fisehang 02 raed 

red 

Sour. LEDs, Red, 
Green, Yaaow 30 
Rectangle Steckadl. 
LED. 
Red. Green or Ves le 
Tnanglr LED. 
Red te 

Green or yellow, 22 
1.0271 Infra Red 45 
SFH2O6 Detector 118 
TIL32 Infra Red N 
11171 Detecta SO 

T1L3/ 
TI1100 60 
BARGRAPH, Red 10 ~iris 226 

ISOLATORS 
1174 40 
11.074 N 
-11074 115 
111111/2/4 50 
111117 125 
44/33 Photo 
Darlington 1]6 

7 Sagesare ~ye 
TIL312 .3' CA 
111.313 3' CC 
T11321 .5' CA 
711322 5' CC 
01704 .3' CC 
DL707 .3' CA 
9140367 Red 
9140600 
3' Green CA 
6' Green CA 
.3' t l Red CA 
.3' 9 1 Green CA 
DVM17e 
LCD 33 Digits 
LCD 4 D'ghe 
LCD 6 Dxtns 

106 
106 
116 
116 
N 
N 

120 
115 
ISO 

216 
160 
150 
7Z 

485 
630 
425 

919 OIODe 
5D4475-002 1109 
REFLECTIVE Optical 
Switch type 711139 170p 
SLOTTED 091lcal 
Stench e:nW to RS 
Comp.'s INp 

COMPUTER CORNER 
EPSON FX80 PRINTER. 10" 160 cps, Tractor/Friction teed, Bi- 
directional, logic seeking, 9 x 11 matrix, Hi -res bit image, 
normal, Italic & Elite Car. Super & Sucscript, proportional 
spacing, underlining, 21( buffer. £395 (f7 carr) 

MX100 EPSON Printer. 136 Column, 15' carriage, plus all the 
features of MXBOFT/3. Only E426 + carr. 

SEIKOSHA GP100A. 10" Tractor Feed. BO Colmn. 30CPS, 
Normal and Double Width Char. Dot Res Graphics .. E1751E7 car) 

SEIKOSHA GP25OX. 10", 50 CPS, Normal and Double width 
and height Char. R5232 and Centronix Intrf standard f2401£7 Carl 
Printer Cable for our printers and BBC £12 

SOFTY II. An intelligent Eprom Programmer and Emulator. 
Accepts a 24 pin 5V Eprom. Has Memory Map TV Display. RS232 
and Centronics I/P Et 0/P. Copies, Emulates and programs. 
RS 232 and centronics routines atandard. PSU included. £189 
TEX EPROM ERASER Erases up to 32 ICs in 15-30 minutes ...03 
TEX EPROM ERASER with a safety switch. £36 
TEX EPROM ERASER plus our Solid State ELECTRONIC 
TIMER [44 
ELECTRONIC TIMER, Solid state, 15-30 min. Connects directly 
to above Erasers. Protects your expensive Chips from 
overcooking. Our timer pays for itself ip no t me .. £16 

SPARE 'UV' Lamp bulb d 
POWER SUPPLY. Regulated with Overload protection. Variable 
Output, 5V to 15V at 4A. Professionally finished £38 
MULTIRAIL POWER SUPPLY KIT.Especielly designed for 
Micros. Tested output: + 5V/5A; + 12V; +25V; -12V of 14 £37 
C12 COMPUTER GRADE CASSETTES in I bran/ cases 40p 
81" Er 91" Fan Fold paper (1000 sheets) £7 + 150p can 

NEC PC8023BE-C PRINTER 
£320 £7 car) 

MICROLINE-82A PRINTER 
BO column, 120 CPS bidirectional, Logic 
seeking Tractor 6 Friction leed. 9a9 matrix, 
true decenders. 40,88,80 or 138 colme per 
line £325 

ORIC MICROCOMPUTERS 
4-8K RAM now in stock £147 

MONITORS 
MICROVITEC 1431. 14" Colour Monitor RG8 
input (as used in BBC prowl E250 
BMC BM1401 14" Colour Monitor, RGB input 

£235 
ZENITH 12" Green Monitor, Hi -Res 1.80 
Carraige on all Monitors is E7 (Securicorl 

CASSETTE RECORDERS 
for MICROS 

Slimline, Portable, Cassette Player, special for 
Micros with counter. AC/DC operation. £28. 

FLOPPY DISC DRIVES TEAC (BBC compatible) 
FD60A - Uncased Single, 40 track, 51', S/S, 100K £130 
CSSOA - Single Cased with PSU, 40 track. 5j' S/S 100K...1180 
CD5OA - Twin Cased with PSU, 40 Track. 51' S/S 200K ... £360 
CS50E - Single Cased with PSU, 80 Track. 51' S/S 200K...1250 
CDSOE - Twin Cased with PSU, 80 track, 51" S/S 400K £475 
CSSOF - Single Cased with PSU, 80 track, 5$' 0/5 400K £330 
CD6OF - Twin Cased with PSU, 80 track, 51 D/S 800K (599 
MITSUBISHI SLIM LINE: Uncased, Double track. Double Den- 
sity One Megabytes. 51/4". Track Density 96TPI, Track to track 
access time 3mSec £225 
Drive Cables for BBC. Single £8; Double E12 
10 Verbatim Diskettes 51' 5.5.5.1). 15 yrs warranty) E20 
10 Verbatim Diskettes 51' D.S.D.D. 15 yrs warranty) E30 
10 Verbatim Diskettes 8' S.S.D.D. (5 yrs warranty) £22 
N.B. Carriage is extra on all Disk Drives and Peripherals 

We stock a vast selection of BBC 
MICROCOMPUTER HARDWARE, 
SOFTWARE, FIRMWARE, BOOKS, 
ADD-ONs, etc. Please write-in for 
details. 

ULTIMUM 
WATFORD'S own most versatile 
MICRO EXPANSION SYSTEM. Ideal 
for interfacing with APPLE, ATOM, 
DRAGON, PET, RESEARCH MACH- 
INE, SPECTRUM, SUPERBOARD, 
VIDEO GENIE, ZX81, etc. Low Cost, 
High Spec. As published in Practical 
Electronics starting from November 
1982. 

Send SAE for details. 

, 



=Rapid 
?Electronics 

LINEAR 

555CMOS 80 
556CMOS 150 
709 25 
741 14 
748 35 
9400CJ 350 
AY3-1270 720 
AY -38910 370 
AY -3.8912 540 
CA3046 80 
CA3080 65 
CA3089 190 
CA3090AO 375 
CA3130E 85 
CA3140E 36 
CA3161E 100 
CA3189 290 
CA3240E 110 

ICL7106 
1CL7811 
ICL7621 
ICL7622 
ICL8038 
ICL8211A 
ICM7224 
ICM7555 
LF351 
LF35T 
LF356 
LMIO 
LM301A 
LM311 
LM318 
LM324 
LM334Z 
LM3352 

790 
95 

180 
180 
295 
200 
785 
80 
45 
85 
90 

360 
26 
70 

120 
40 

100 
125 

LM339 45 LM3911 120 
LM348 60 LM3914 175 
LM358 50 LM3915 195 
LM377 170 LM13600 105 
LM360 65 MC1496 68 
LM381 120 MC3340 135 
LM382 120 1MF10CN 350 
LM384 130 ML922 400 
LM386 65 ML924 195 
LM387 120 ML925 210 
LM393 100 ML926 140 
LM709 25 ML927 140 
LM711 60 ML928 140 
LM725 360 ML929 140 
LM733 75 MM5387A 465 
LM741 14 NE529 225 
LM747 60 51531 150 
LM1458 40 5E544 205 
LM2917 200 NE556 16 
LM3900 45 NE556 45 
LM3909 70 5E565 110 

BC517 40 13F337 
TRANSISTORS BC547 7 13FR40 

BC548 10 8E1180 
AC126 36 BC149 9 8C549 10 13FR81 
AC126 26 8C157 8 BC558 10 13E X29 
AC127 25 13C158 10 BCY70 18 BFX84 

AC128 20 BC159 8 BCY71 18 BFX85 
AC178 25 13C180 45 BCY72 18 BFX86 
AC187 22 BC168C 10 5D115 55 BFX87 
AC188 22 5C169C 10 80131 35 8F088 
AD142 120 5C170 8 80132 35 8F050 
A0149 80 BC171 10 80133 50 8F051 
AD161 40 BC172 8 60135 40 8F052 
AD162 40 BC177 18 B0136 30 0F053 
AF124 60 BC178 18 80137 30 8F055 
AF126 50 8C179 18 80138 30 BF056 32 
AF139 40 BC182 10 B0139 35 85039 40 
AF186 70 BC182L 8 B0140 35 BSX20 20 
AF239 75 BC183 10 130204 110 8SX29 35 
BC107 10 8C183L 10 80206 110 BSY95A 25 
8C1078 12 13C184 10 80222 85 BU205 160 
8C108 10 BC184L 7 8E180 35 BU206 180 
BC108B 12 BC212 10 8E182 35 BU208 170 
BC108C 12 BC212L 10 8F184 25 MJ2955 
8C109 10 BC213 10 8F185 25 MJE340 
BC109C 12 BC213L 10 0F194 12 MJE520 
BC114 18 5C214 10 13F196 12 MJE521 
BC115 22 6C214L 8 BF196 12 MJE3056 
BC117 18 BC237 8 BF197 12 MPF102 
BC119 35 BC238 14 8E198 10 MPF104 
BC137 40 8C308 12 13F199 18 MPSA05 
BC139 40 8C327 14 BF200 30 MPSA06 
8C140 28 BC328 14 6BF24413 22 MPSA12 
BC141 30 8C337 14 9F245 30 70'6855 
8C142 25 5C338 14 BF2568 45 MPSA56 
BC143 25 BC477 30 8F257 32 MPSU05 
BC147 8 BC478 30 8F258 25 MPSUO6 55 
BC148 8 BC179 30 8F259 35 MPSU55 60 

MIN: D CONNECTORS 
9 way 15 way 25 wee 37 way 

Plugs solder lugs 60p 850 1251' 1700 
Right angle 120o 1800 240p 350p 
Sockets lugs 90p 1300 195p 290p 
Right angle 160p 210p 290o 440p 
Covers 1000 909 1000 110p 

CONNECTORS 

DIN Plug Skt Jack Rug Skt 
2 pin 9p 9p 2.5mm 100 100 
3 pin 12p 10p 3.5mm 90 90 
5 pin 13p lIp Standardl6p 200 
Phon010p 12P Stereo 24p 258 
tmm 120 13p 4mm 1Bp 17p 
UHF (CB) Connector.: 
PL259 Plug 40p. Reducer 14p. 
S0239 sQuare chassis ski 380. 
502395 round chassis ski 40p. 
IEC 3 pm 250V 6A. 
Plug chassis mounting . . 380 
Socket free hanging . . 600 
Socket with 2m lead . . 120p 

SWITCHES 
Subm,n toggle: 
SPST 55p. SPDT 60p. OPOT 650. 
Miniature toggle: 
SPOT Blip. SPOT centre off 900. 
DPDT 900. OPOT centre off 100p. 

' Standard toggle: 
SPST 350. DPOT48p 
Miniature OPOT slide 12p. 
Push to make 140. 
Push to break 22p. 
Rotary type adjustable stop. 
1 P12W, 2P6 W, 3P4 IN ell 650 each. 
OIL .witches: 
4SPST 80p 6 SPOT 809. 8SPST 
1000. 

SOCKETS Echo, 
profrg 

114, 

F14. 

9, 
1 A, 
1'{0 

.4s 
50 

1,4s 
43,4 

hbu 

nk, 
%ek. 
'rz. 

SCRs 

40 
23 
23 
20 
25 
25 
25 
28 
25 
25 
23 
20 
23 
32 
32 

99 
50 
65 
95 
70 
40 
40 
22 
25 
30 
30 
30 
55 

C1060 
400V 8A 
400V 12A 

NE566 140 
NE567 100 
NE570 370 
NE571 370 
RC4136 55 
RC1558 60 
5L480 170 
SL490 250 
SL76018 150 
6576477 380 
508629 250 
TBA120S 70 
TBA800 75 
TBA810 96 
TBA820 70 
TBA950 220 
TDA1008 320 
>T1381022 490 
TDA1024 125 
TL061 40 
TL062 60 

MPSU56 60 
TIP29A 
TIP29B 
TIP29C 
TIP30A 
TIP308 
TIP3oC 
TIP31A 
TIP31C 
TIP32A 
TIP32C 
TIP33A 
TIP33C 

30 
55 
37 
35 
50 
37 
35 
37 
35 
37 
50 
75 

TIP34A 60 
TIP34C 85 
TIP35A 105 
TIP35C 125 
TIP36A 125 
TIP36C 135 
TIP41A 45 
TIP42A 45 
TIP120 90 
TIP121 90 
TIP122 90 
TIP141 98 
TIP142 98 
TIP147 110 
TIP2955 60 
T183055 55 
11643 40 
TIS44 45 
TIS90 30 
TI591 30 
VNIOKM 45 
VN46AF 75 
VN66AF 85 
VN88AF 95 
ZTX107 8 

VOICE SYNTHESISER! 

30 
70 
95 

Now your computer can talk. 
The GI 580256 speech processor 
is able through stored program to 
synthesize speech. Allophone 
(extended phoneme) system gives 
unlimited vocabulary. 
Easily inter -feted with any digital 
system; ten TTL compatible sig. 
nel. ere used to select the allo- 
phones. 
500256 . 770p. Data: 500. 

MICRO 

2114 L2 
2716 
2532 
2732 
2764 
4116820 
5101L1 

76 
205 
290 
290 
540 

70 
220 

811683 320 
8502CPU 325 
8522 VIA 295 
6532 570 
6651 ACIA850 
6800 CPU 220 
6802CPU 250 
6809 CPU 620 
6810RAM 115 
6821 PIA 110 
6840 360 
6850 110 

TL064 
TL071 
11.072 
TL074 
TL081 
TL082 
TL084 
TL170 
UA2240 
ULN2003 
UL52004 
XR2206 
15414 
15423 
15424 
254256 
15426E 
254271 
15428E 
25459 
251034E 

96 
30 
50 
95 
25 
45 
95 
50 

120 
85 
90 

290 
100 
135 
135 
350 
330 
650 
480 
285 
200 

ZTX108 8 253055 50 
218109 12 253442 120 
ZTX300 14 10. 253702 6 

ZTX301 16 253703 9 
Z7%302 15 2N3704 8 
Z1)(304 17 253705 9 
210341 30 253706 9 
ZTX500 15 253707 10 
218501 15 253708 10 
218502 15 253709 10 
ZTX503 18 253772 170 
ZTX504 25 >253773 195 
25697 20 253819 18 
25698 40 253820 40 
2N706A 20 253823 
25708 20 253866 
IN918 35 253903 
251132 22 253904 
251613 30 253905 6 
2522188 45 253906 
252219A 25 254037 
2522218 25 254058 
252222A 20 254060 
252368 25 254061 
252369 16 254062 
252484 25 255457 
252646 45 255458 
252904 20 255459 
252904A 20 255485 
252905 22 255777 
2579054 22 256027 
252906 25 40360 
252906A 25 40361 
252907 25 40362 50 
2529078 25 40408 70 
252926 9 
2N3053 23 
253054 55 

SOLDERING IROÑS 

85 
90 
10 
10 

10 
45 
10 
10 
10 
10 
36 
36 
30 
36 

50 

Ante, CS 17W Soldering iron 460 
2.3 and 4,7mm bits to suit . 65 
CS 1799 iron: 450. element: 210 
Antes XS 25W 480 
3.3 end 4.71nm bits to suit . 65 
Solder pump desoldering tool. 480 
Spare nozzle for above . . 70 
10 metres 22swg solder . 100 

VERO 

VEROBLOC4 . 

Site 0.1 matrix: 
2.5 e 1 

2.5 4 3.75 . 

2.5145 
3.75.5 
VO board 
Veropins per 100: 
Single sided 
Double sided 
Spot face cutter . 

Pin insertion tool 
Wiring pen and spool 
Span spool 75p Combs 

6852 
6875 
6880 
81LS95 
81LS98 
81LS97 
9D60A 
80B5AC 
8156 
8212 
8216 
8224 

240 
495 
100 
85 
85 
85 

250 
340 
350 
110 
100 
120 

350 

22 
75 
85 
95 

160 

50 
60 I 

105 
182 
310 

. 6 

8228 220 
8251 250 
8253 390 
8255 225 
8259 390 
MC1488 55 
MC14139 55 
Z80ACPU 280 
ZBOAPIO 260 
Z80ACTC 260 
Z80A51O 900 
Z80ADMA 1150 

COMPONENT KITS 

An Wee! opportunity for the beginner or the experienced conanuctor 
to obtain a wide range of component. at greatly reduced P6ces.'4W 5% 
Resistor kit. Contains 10 of ..ch velu. from 4.7 ohms to IM (total 
of 860 resinonl . 530 
Caramk Cap. kit. 5 of each yells.- 220 to O.OIu (135 caps) . 370 
Polyester Cap. kit. 6 of each value from 0.01 to loF (85 capt) 575 
Reset Wt. Contains 6 of each value from 100 ohms to 1M (total 
86 praseb 
Nut and Boo kit (total 300 Ítarn,): 1800 
26 813Á X" bolts 550 88A .wren 60 613A nun 
26 BBA 14" bolt. 254BA X" loin 50 6BA wwh.n 
50 SSA nub 2568A 51" bolt.. 

425 

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

MAIL ORDERS: 
Unit'1, Hill Farm Industrial Estate, 
Boxted, Colchester, Essex C04 5RD. 
TELEPHONE ORDERS: 
Colchester (0206) 36412. 

L -.'._J I 
ACCESS AND 

BARCLAYCARD 
WELCOME 

CABLES 
connect 

HARDWARE 

PP3 battery clips 
Red or black crocodile clips 

B 

. 6 

CAPJICITORS 

20 metre pack single core 
ing cable ten different coloun.65p 

Po l y es re r, radial leads. 250... C280 
WPC 0.01, 0.015, 0.022, 0.033 - 

Speaker cable . . 100/m Bieck pointer control knob . 15 80; 0.047, 0.068, 0.1 - 7p; 0.15, 
Standard screened . . 16p/m Pr Ultrasonic transducers 350 0.22.90; 0.33, 0.47. 130;0.68 - 
Twin screened . . 24p/m 18V Electronic buºer . 60 20p; lu - 23p. 
2.5A 3 core mains 23p/m >I 2V Electronic buzzer 65 Electrolytic, radial or axial leads: 
10 way rainbow ribbon 650/m 882720 P,ezo transducer . 75 0Á7/83V, 1/63V, 2.2/638,4.7/830 
20 way rainbow ribbon 1200/m 64mm 64 ohm speaker . 70 10/25V - 7p; 22/25V, 47/25V - 80; 
10 way gery ribbon . . 380/m 64mm 8 ohm speaker . 70 100/25V - 91'; 220/25V - 14p; 
20 way grey ribbon . . 800/m 20mm panel fuseholder . 25 470/25V - 22p; 1000/25V 300; 

REGULATORS 

78L05 30 79LO5 65 
7BL12 30 79L12 65 
78L15 30 79L15 SS 
7805 35 7905 40 
7812 35 7912 40 
7815 35 7915 40 

LM309K 130 LM723 35 
LM3I7K 210 SPECIAL OFFERI 
LM317T 170 78805 10A e5V 
LM323K 350 only 3900 each. 

DIODES 

130127 
0A47 
04490 
0891 
0A200 
0A202 

12 154001 3 

10 154002 5 

8 154006 7 

7 154007 7 

8 155401 12 

8 155404 16 

15914 4 155406 17 
154148 3 I00rnWzen 6 

OPTO 

POTENTIOMETERS 

Rotary. Carbon crack Log or L,n 
1K - 2M2. Single 32p. Stereo 850. 
Single switched 800. Slide 60mm 
travel single Log or Lin 5K o 500K 
63p each. 
Preset submin. hor. 100 ohms 1M 
7p each. 
Carmet precislon multiturn, 0.75W 
%" 100 ohms to 100K - 880 each. 

TRIACS 
400V 4A 

400V 8A 
400V 168 

50 65100 

JUMPER LEADS 

65 
95 
25 

Length 14pin 16pm 24pin 40pin 
Ogle ended DlPlheader plug) Jumper 
24 ins. 145 165 240 380 
Dble ended DlPlheader plug) Jumper 
6 Ins. 185 205 300 465 
12 ins. 195 215 315 490 
24 ins. 210 235 345 540 
36in.. 230 250 375 595 

2200/25V 50p. 
Tag end power supply electrolytic.: 
2200/40V 1100; 4700/40V -160P 
2200/83V - 1400;4700/63V - 2300 
Polyester, miniature Siemens PCB: 
In, 2n2,3n3, 4n7, 6n8, 10n,15n, 7p; 
22n. 33n. 47n, 68n, 81'; 100n, 9p; 
150n, 11p; 220n, 13P:330n, 200; 
4704 268; 680n. 29p; to 33p:2u2, 
50o. 

Tantalum teed: 
0.1, 0.22, 0.33, 0.47, 1.0 áa 36V 
12p. 2.2, 4.7, 10 O 25V - 200; 
15/16V - 300; 22/180 - 270; 33/ 
16V 45p; 47/6V - 27p, 47/16V - 

700; 68/6V - 400; 100/10V 908. 
Car. d:sc. 220-0.01u 50V, 30 each. 
Mullard miniature ceramic plate: 
1.8pF to 100pF 6p each. 
Polystyrene, 5%tol: 100-10008, Sp; 
15004700, 8p;6800 0.012u, 100. 
Trimmers. Mullard 808 series: 2-10 
pF, 220; 21220F, 300; 6.565pF, 358 

BRIDGE 
RECTIFIERS 

3mm red 7 Smm red 7 
25 way D Connector jumper ' 

3mm green 10 Smm green 10 18'ns. long single ended male 4958. to 50V 

3mm yellowl0 5mm ye11ow10. 18ms.long single ended f/male 525p. IA 400V 

Clips to suit 3p each. 
Rec tangulo TIL32 40 
red 12 TIL78 40 
green 17 TILIII 60 
yellow 17 ORP12 85 
TIL38 40 TIL100 90 
255777 45 Duel colour 60 
Seven segment displays: 
Corn cathode Com anode 
0L7040.3' 95 0L7070.3' 95 
FN0500 FNO507 

100 0.5" 100 
111_3130.3"115 TIL3120.3.116 
TIL3220.5-115 TIL3210.5-115 
LCD: 314 digit 5800. digit 6200. 

RESISTORS 

'4W 5% Carbon film E12 serles 4.7 
ohm - 1M. 1 p each. 
1W 5% Carbon film 112 series 4.7 
ohm to 4M7 2p each, 
MN 1% metal film 624 series 10 
ohm - 1M . . . Erin seen. 

CMOS 

4000 
4001 
4002 
4006 
4(307 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 

4016 
4017 
4018 
4019 
4020 
4021 

50 4022 
14 4023 
36 4024 
24 4025 
24 4026 
10 4027 
15 4028 
20 4029 
45 4030 
40 4031 

10 
10 
12 

30 4034 
30 4038 
45 4039 
25 4040 
42 4041 
40 4042 
45 4043 
16 4044 
33 4046 
12 4047 
75 4048 
20 4049 
40 4050 
IS 4061 
14 4052 

125 4053 

EPSON PRINTERS 

Latest generation printers from 
Epson. Logic seeking, bi-directional, 
bit image printing, 9. 9 Matrix, 
Auto underline, Centonin 8 Bit 
Parallel Interface a, standard. 

RX80 100 CPS 80 column 
Tractor feed . . 

2A 200V 40 
2A 4008 45 
6A 100V ' 80 
6A 400V 95 

20 VMI8 OIL 0.9A 
35 200V . . 50 

~tk 

. E288.00 

F X80 160 CPS 80 column 
Tractor Feed 0398.00 Carriage E7 per printer. 

PCB MATERIALS" 

Alfac trensf.r sheets - olease stare 
type (asps OIL pads etc.) 45 
Dab etch resistant pen 100 
Fibre glees board 3.75x8" 80 
Fibre glass board 8 x 12" 200 
Ferric Chloride crystals 100 

140 
249 
280 
40 
40 
38 
40 
40 
40 
35 
38 
21 
21 
42 
48 
48 

4054 78 4081 
4055 80 4082 
4059 430 4085 
4060 42 4086 
4063 80 4089 
4066 22 4093 
4067 225 4094 
4088 14 4095 
4069 13 4097 
4070 13 4098 
4071 13 4099 
4072 13 40106 
4073 13 40109 
4075 13 40163 
4076 45 40173 
4077 14 40175 

BOXES Aluminium 
3x2141" 65 

Plastic with lid 40214x1%" 95 
& screen 4,214142- 95 
34241" 55 6144x2" 120 
414x34114" 88 7145x2%" 165 
7144142" 160 8146143" 205 

12 40193 65 
12 4502 60 
48 4503 32 
50 4507 35 

125 4508 110 
18 4510 45 
68 4511 40 
65 4512 40 

290 4514 115 
70 4515 115 
70 4516 55 
40 4518 40 

110 4520 50 
60 4521 130 

100 4526 60 
75 4527 50 

4528 45 
4529 150 
4532 60 
4534 400 
4538 60 
4543 50 
4549 360 
4553 215 
4555 35 
4556 35 
4559 390 
4560 140 
4584 35 
4585 60 
4724 140 

LS TTL 

LSOO 
LSO1 
LS02 
1.503 
L504 
LSOS 
LSO8 
LS09 
LSIO 
L511 
LS12 
LS13 
LSI4 
LS15 

11 

11 
11 

12 
12 
12 
12 
12 
12 
12 
12 
19 

30 
12 

LS20 
L521 
LS22 
LS26 
LS27 
LS30 
LS32 
LS37 
LS38 
LS40 
LS42 
L547 
LS48 
L551 
LS56 
LS73 
LS71 

12 LS75 20 LS123 34 55160 35 LS197 45 L5353 60 
12 L576 17 LS125 24 55161 35 1.5221 50 L5365 28 
12 LS78 17 LS128 25 LS162 35 55240 60 LS366 28 
14 1683 35 LS132 35 LS163 35 55241 55 LS367 28 
12 LS85 48 LS136 26 L5164 40 LS242 55 LS368 29 
12 kS86 16 LS138 30 LS165 56 LS243 55 1.5373 58 
13 LS90 24 LS139 30 L5166 60 LS244 55 LS374 60 
14 1.592 25 LS145 70 LS170 75 L5245 70 1-5375 43 
15 LS93 24 LS147 150 55173 60 L5247 48 LS377 60 
13 LS95 38 LS148 75 1.5174 45 LS251 28 LS378 57 
28 L598 95 15151 38 55175 45 LS257 32 1-5390 45 
35 LS107 40 LS153 38 55190 35 LS258 32 55393 40 
45 1.5109 21 LS154 75 LS191 35 L5259 55 LS399 156 
14 LS112 21 55155 33 LS192 35 LS266 20 LS541 78 
14 LS113 21 L5156 36 L5193 36 LS273 58 LS670 135 
18 L51/4 22 L5157 26 L5195 32 LS279 30 
17 LS122 35 LS158 29 L5196 45 LS283 38 

7413 ® 7414 
7416 

7400 11 7417 
7401 11 7420 
7402 11 7421 
7403 12 7422 
7404 12 7427 
7406 14 7428 
7408 19 7430 
7407 19 7432 
7408 13 7433 
7409 13 7437 
7410 13 7438 
7411 15 7440 
7412 17 7442 

17 7444 85 7483 30 74122 38 74161 46 74190 40 
23 7446 58 7485 60 74123 38 74162 46 74191 40 
19 7447 36 7486 19 74125 33 74163 46 74192 40 
19 7448 43 7489 180 74126 33 74164 46 74193 40 
14 7450 14 7490 19 74132 30 74185 46 74194 40 
19 7451 14 7491 34 74141 54 74167 150 74195 40 
is 7463 14 7492 24 74145 48 74170 115 71196 40 
18 7464 14 7493 24 74147 75 74173 58 74197 40 
25 7480 14 7494 33 74148 60 74174 53 74198 80 
13 7472 22 7496 33 74150 48 74176 46 74199 80 
20 7473 24 7496 38 74153 38 74178 35 
20 7474 19 7497 96 74154 47 74177 42 
23 7475 26 74100 78 74155 36 74179 75 
24 7478 25 74107 22 74156 38 74180 38 
14 7480 45 74109 24 74167 28 74181 100 
30 7482 116 74121 24 74160 55 74182 55 

'ORDERING INFO. All components brand new end full specification. All prices exclude VAT. 
Please add to total order. Please add 50p carriage to all orders under E15 1n value. Send cheque/ 
P.O. or AccessNlsa number with order. Our detailed catalogue costs 45p (free with orders over 
5101. Callers most welcome. Telephone orders welcome with Access or Vise. Official orders 

(accepted from cellelyaa, Schools, etc... Callers most welcome, we are open Monday to Friday. 
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THE "MARVIN" MICROCONTROLLER 
The microprocessor is so strongly identified with the micro- 
computer that most people forget that it started life as an 
industrial control device. We haven't forgotten, though: next 
month we present a multi -purpose Z80 -based control 
computer that you can use for a wide variety of domestic, 
laboratory or industrial control functions. The system is 
modular, consisting of an MPU board and two types of 
interface board, and a variety of control boards will be 
available. 

I think you should know I'm feeling very depressed. 

GRAPHIC EQUALISER 
The circuit diabram in the March '83 Audiophile has led to so 
much interest that we've decided to publish it as a full project. 
The unit is a very high quality device offering one-third octave 
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intervals, as required for professional applications, and an 
impressive noise and distortion performance. For reasons that 
will be obvious when you see the size of the thing, this is a 
mono unit; two are required for stereo. 

EPROM PROGRAMMER 
Hands up all those readers who'd prefer the convenience of 
programs stored in EPROM, but are put off by 
the sheer inconvenience caused by erasure and programming 
difficulties. Next month's ETI will feature a project that is 
cheap to build and capable of blowing every single -supply 
EPROM in the 27- and 25 -series up to and including 256K bit 
devices. The appropriate driving software for 6502 -based 
computers will also be provided. 

LOOK OUT FOR THE AUGUST ISSUE 
ON SALE JULY 1st 

Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the final contents. 
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CRICKLE WOOD ELECTRONICS LTD. 
. 40-CRI:CKLÉWOOD. BROADWAY, LONDON NW2 3ÉT. G9152 '0161. TELEX: 914977 CRIKEL G 

O EUFRIORQUALITYCARBON 
011,54 61111190015. HI ETAI 

! LOW NOISE 
x9 1017 1410 5%E74 20 
xW705110M11 ST. E71 iP 
115 10111000Sy117 1/4 

719 1011 1066 0 6%1E17 169 

METAL 0110E /FILM 
RESISTORS 

VH9l,t9n IMrm.l A IapN.I 
1756.09 ErHmr1law naR 

d1 04W 1011 IMO 1%E2. 
ION 'Oil 11.1111%E2. Op 

LOW OHMIC VALUE RESISTORS 
0' I9.16011 «WI 

0 2211 1 211 E11 llp 

'19 WIRE WOUND RE3197015 6% 
2 lW 0 7711 13011112 71. 

/. 4 /WO 411 t 519917 lap 
10 119 1 011 339 102 376 

LOW NOISE 
ROTARY POTS 

1 E3Sen.. 
4 1K 1M 1.14 32p 
1 16 2M Lop 32p 
A. 46o64 r.'n 
OP 1166 601, 
A..D0.e Due 
stilrou 
14000 E00 

MICRO MINI 
1000 CERAMIC 

PS A TE CAPS 
5%0. 610.. 

,. Í. 12 
0..1º 11, 

0151 GUN'S 1,04 
0NÁ91131 

. PI E AS11,110741 

SIEMENS RIO 
MINI 

MONOLITHIC 
CERAMIC I IOp 

22.0 0% 
3101 1W 

- 4701 10p 
16.1 100 
Imnl 119 

SIEMENS 
POLY C 

' 6%/9002504 
CAPACITORS 

E17 
60..E IOp 

8201 IS90 1Ep 

5%741.,,1009 
C AP ACIT04S 

E17 
10001 100.1 12, 

2200. 270. lap 
])001 390.E lop 
47009 540.0 270 
690.1 120 
19I 110.01 369 
tom 

91 
04..4 

pSILVER MICA 
CAPS 1% 160V 

Cement fem. 
E.1 1.61. 
2 los 1 b. 
1991 10p 
701,E 1009' /Op 
720. 03001E 169 
259,1 4709E 30p 

1 InF 6900 131, 

TANTALUM 
9E ADS 

1350 146 
22 350 14p 
33 35V 14p 
4/ 350 14p 
68 340 14p 

' 1 0 3512 14p 
21 76V 149 

3 350 220 
1 160 22, 

4 0350 240 
6 a 715 200 

a 6 6 riV 260 
10 16V 76p 
101354 lop 
IS 10V 220 
IS ISO 300 
05 750 320 
22 63V 74 
72 160 12. 
33 100 IIp 
41634 419 
100 34 37P 

{R.eeóreupn 
c.P5000 

1 000010 SmV /p 

MINI FIS 
MULLARO 
TRIMMERS 
155.1 

140010001 779 
2 10.4 
600541111 779 

7 2201 
1100071111 219 
SS 6501 
12005H1) lip 

1004DC 7110VAC 
101 VE STEI 

CAPS 
6 1000 

ISn/ lip 
7264 lip 
4701 11. 
600.' 760 
150n. 77p 

' 210.1 400 
41.110 0611. 
O 

M, RI 16.4. 45 
E 7 S.... 
10017 IOM 

M.6. V9 149 
NI. . o., 14p 
S84101441,1.1 

p 
Sr.,,,1ae 7ur,1 

off1)p 

4 56.15». IIO 

.nda.e 9.. 
M'.pn9 6C 

70 Iron .. 10.nene. 
5011 10011 
70011 50031 
I S. 71.56. 
10K 706 
506,1006 
7701, SOW 

9So e..,. 

C2110 e. 
.1904.. Ce.1 

e1 long le 
70.1 IS f 
1761 376, 
010E 66,1 
MO. 901 

15001 220n' 
110 

73004 4901 11, 
68001 IPF 79, 1S' 7201 49, 

V..060.,d 0 1' 
Coop*. 01191 

25.175 609 
25.5 9001 

3 75.7 75 10p 
7 75.5 Imp 
25.11 20001 
375.17 ip 
479.17 1661 

V0130.1 7101, 
19, C 7159 
1101,1 Cuón 1159 
100 920 5201 

VHOMOc 799. 
Ve. 019í0p 

Pen Spool ]60. 
Sp..e snow 7131S 

Combs 6p 

7000.4, CP 
I 31109C I A.,H 
54 2 261 230 
1 Inf 6 014. lip 
Ion, 219 
1261 1301 37p 
4701 4S. 
10001 44p 
2101.1 749 
4)0ní 1 10 

13009 DC C.o 
1300104C101 
11 7 ;6. 109 
0 1n. 70' 320 

700000C A.HI 
11300F 70% 190 

rnr n C.P.6nol. 
000 169 ?Op 
1000 790 249 
100 30 V 240 
1006.46 0 210 
2210 613,2 100 
110p 70 V 770 
470,660 729 
0. 26 r.0 710 
1,. 6110 120 
1..7,76 V 30p 
7..7 49 V 120 
7,47 SKI 33p 
1141:.V 310 

407 
K 

v 
370 

7 46 ]]p 

w.. 6 CR411 
Inn one.. 

Go 444 004 
Gl.. PCB 

50914 5.eae 
70 240.0 

960 
470 1974,0,1 

130P 
420 2454.,0 

1160 

1100ic Cnlorl4. 
Pellets real. 
ane lam 006 

11.. bag 
H,r T. 

ETCH RESIST 
TRANSFERS 

1 Tr..n be. 
} 160. 1.66. 

1 Ina. 6en.6 
111.81 bendt 

5 Dx .0,10 
6 ir4ns.srw 

U4e. 
I Does . no. 
9 0 'enyecons 
y 
4n. .nee' of 
4.00 10p 
$e' 0n 
P OTO 

II 5n.+ 

PHOTO 
9951191 9C8 

Clas1.0.1s. I. 
Glass In. 48e0e. 
n22. Inaó 

n Uv 
9,00. .,040 
100 160 156 
700.220 110 
201 . 114 116 
2033. 220...3 99 
Dowel... 
100 

00.16(1 1770 715 
703 . 114 7 71 

233 720 4 % 
0.14011 lo 
4180. 41. M,1 

'494.6....' 
500.0 750 

DALO ETCH 
RESIST MEN 
.. %p 

ANTE 
SOLDERING 
BONS 

C210115151 4 51 
425125W1 491 

1 66 

E740 111.0r..1 
199 

I7Sfle0,ep 2m 
901. C740 
14,215nv1p 660 

11MrAl %p 
11o61Mc1o1 1160 

Rel. xE 
5050150.410 lbp 
Nn511Mn0 660 
605711 V41 669 
SOLDERIEp,0 
180. } % 
:7..44 1 00 

Quality Electrolytic* 
BY M.I.p01,15 or Sr.m.n. 
lor 

M 
pone m y ór M senl 

.r...7 6 .6.ws .H., unyl 
611461 Beautiful 

,1 V 
63 ep Mini Radial 

41 '00 90 low Viltage 
I 150 300 M.H6.0.5,nlr 

61 15. e 4 'm 90 10 14 6p 
SW 400 22 '0 60 

2 75 to 22 16 7p 
7 63 II 10 70 
2 1m 110 41 16 M 
2 350 300 1m 10 10 
3 75 100 Im 16 lop 
3 40 100 120 10 Ilp 
3 63 17p 220 16 12p 
/ 16 Ip 470 10 179 
I 15 101 470 16 1110 
1 40 110 Imo l0 100 

63 12p O 16 240 
103 14p 2200 10 34p 

DI 

100 

75 b 77m '6 41p 
0 40 170 
0 63 lb 
0 100 lIp t6 IpRr mIr1 

D 75 IIp 1.,,. I a.6p 1b L 40 100 T..,,, 
21 61 T60 11.0e2'.a0.1, 
n 100 210 lgp 
41 25 14p 140,6. ,,,,, 71p 
47 40 lip 1101II 
U 61 2S6 Sip ./ Im 244 

616 m 16 S lb 91.1 Mu7.6er. 
alm. 13p Im R) 220 eco.. 390 

'0D 61 750 17 Co. 440 Im Im 209 SOCo.a 137 
720 10 

220 16 17p 41 C.DI. 
27o 15 210 5.gre 14. 
720 10 EP Slerep 270 
220 61 2¼ M.0 56,0. 1217 
I20 003 .DO M.n.5, 1. l5p 
)p 06 1S0 4 Core Sonr 
320 25 22p 
30 61 300 4lo.e 154,49^09 
470 '6 729 
70 75 DP 

8b 
Plp,e Ilp 

4ro 40 43o 17C0.9 p0p 
4ro 63 .b 
470 +m ep9 
1000 '6 30p ARr.l WII. 
ImO 75 3111 5011 06500 340 
1000 40 440 0511 UH0 lap 
'Om 63 169 1511 V00 2114, 
21131) '6 400 
2700 25 6.3o70{1/i.' lb 
7700 40 106 
2200 61 109 R.rrwow 
4700 06 lpp Ribbon Cat. 
4700 T 106 10 Was 160 

74 1541 150p 
40 War 210p 

TRANSISTORS .ably me 
. peal.ela.1 

4 
.41.111.8/ 25401 50 

704914 200. 
25976 39p 
704911 65p 
79918 330 
29979 300 
251929. 45p 
264910 206 
299304 10o 
191111 241, 

1741132 75p 
261302 199 
751103 bp 
:NI104 @Op 

:51306 bp 
:51308 601 
.0813/41 5.40 
.'51410 Mp 
:91481 2 95 

:N1485 747 
:51507 476 
:91574 59, 
:741102 120 
NI:11 1547 

:81009 500 
:N1690 50y 
261093 49p 
151914 I SO 

757050 7 14 

2062107 DP 
262211 ]!p 

752718 30p 
26771e4 256 
1142719 270 
2627194 2517 

7047220 22p 
797771 22p 
70472710 210 
2612722 2440 

762227. 7So 
267723 2 m 
761721. 4 15 

292303 Do 
797368 760 
792389 19p 
7921694 199 
2N2405 No 
N7400 I IS 

252111 3 60 
282412 5011 
297477 95p 
7042403 150 
757484 110 
297491 100 
161646 450 
7742647 ! 

1141714 110 
7047440 500 
21424/5 220 
192890 I 10 
157891 2 71 
262092 3 00 
757904. 77p 
252905 264 
28290SA 2/9 
187906 25p 
7142900. 30p 
752901 297 
2519074 269 
797970 ) 47 
197973 2SP 
262974 150 
2112925 ISp 
797976 100 
753010 150 
751011 259 
16)019 500 
263053 170 
261309 569 
253055 609 
76305511 120p 
76110/ 450 
7013108 420 
251109 91p 
153212 1 50 
25125U 160 
761751 160 
71)300 500 
757301 686 
753)07 00,: 

2013390 3/p 
7113191 100 

7611391Á 14p 
767397 270 
763393 240 
2N3394 200 
263395 760 
1933% 76p 
753797 27p 
797407 70 
293403 500 
263404 900 
751405 509 
75016 240 
151011 730 
753470 7 50 
253419 91p 
7043440 000 
253441 I 25 
751447 )5 
293442RCA 1 85 
253914 1 70 
293445 4 80 
253446 6 09 
263447 5 77 
263448 6 56 
253468 I 00 
151517 I 06 
283563 2 7 
2535413 100 
263564 260 
]53565 20p 
251566 50p 
7743567 550 
241568 500 
7163569 SOp 

25 3570 } 54 
753511 2 19 
10135/2 11N 
753584 2 76 

75395 2 99 
753605 140 
1111616 lip 
2416)1 700 
26%12 19I 
76/166 1So 
1516.4 370 
96169 369 
25%41 399 
7141647 250 
151041 15p 
751644 it 
2N4645 119 
261646 216 
7N 1e67 159 
274166' 160 
7141691 1I6, 
201'69] 20p 
7N.91 759 
2041694 /0p 
753102 101, 
7N)703 IOp 
763104 100 
257105 loo 
7741706 100 
161707 10p 
704)100 10p 
153709 101. 

761110 lOp 
283711 100 
7743/11 2 00 
18771) I 7 
253114 2 911 

793115 1 31 

763716 360 
255)171 1501 

753775 ISp 
763110 65 
7111:12 46 
7 5.1114 30 
743175 45 
753/18 00 
763/40 L 
263/.1 )6 
283766 f0 
79376/ 19 

763771 /S 
2153717 83 
283113 .00 

219779 )0 
216)/89 71 

2N3/90 73 
193797 47 
7113192 N 
2141191 750 
7043179 Ip 
7143470 70 
753871 M 
753077 900 
2193873 46p 
793824 1 70 
753016 /1p 
253827 74g 
153054 440 
793855 10p 
7938554 409 
153056 45p 
643848 310 
'743858A 77p 
9138S9A ]tp 
704)860 310 
704366 fy 
77430774 lEp 

7043900 25p 
7113901 701 
757902 1 51 
797903 15o 
793904 15.0 

283905 130 
251906 150 
797945 ISp 
2013962 30p 
793964 1 42 
7194030 990 
251031 SSp 
784032 850 
7014016 SIp 
25403/ 419 
251059 10p 
2514059 17p 
1064060 12p 
264061 100 

ji/4066i Í y 
294069 1 00 
254074 /5p 
764091 ºip 
264093 1 70 
294171 45p 
25.172 450 
264121 210 
254124 159 
784125 370 
7011126 27n 
2041220 15p 
2104271 900 
1644227 Tip 
294273 070 
7744274 91.0 

254234 460 
254236 15p 
114217 1 71 
7541. 959 
254219 1 00 
284240 3 00 
781240 15p 
254249 170 
764750 '7y 
294258 759 
2114266 450 
841715 15p 
754784 320 
754785 350 
2N4704 45p 
25478/ 72p 
284209 150 
764790 46p 
754791 46. 
2614791 45, 
2114294 450 
I54291 2 50 
791301 390 
754101 10p 
264104 llp 
754111 60p 
794147 689 
7554141 2 74 
164151 1 16 
754401 ISp 
710407 71p 
744407 300 
754003 lOp 
7544149 3óp 
754470 42. 
264477 199 
754040 12 55 
254070 500, 
70410/1 560 
164898 975 
2549% I E 
254901 159 
2549.7 3 52 
119901 ] 24 
254904 2 75 
154905 3 25 
/54906 3 47 
75490/ 3 20 
754908 3 70 
700909 7 90 
754910 I 95 
251913 7 59 
154914 2 49 
754915 2 % 
191916 
104491/ 4p 
294910 99. 
154919 I 711 

154910 1 34 
211e921 560 
294922 s15. 
264973 990 
254914 97p 
794926 959 
254921 10P 
201928 1 53 
7014944 770 
154965 750 
754966 250 
754%0 2§p 
7044968 2S9 
1041969 310 
2551100 8 50 
255011 9 31 
755030 440 
255033 480 
255035 1 50 
255036 1 15 
7515039 3 90 
2165086 360 
795007 39p 
1015008 31p 
755009 310 
255126 Igo 
755177 lip 
255170 310 
2645119 30p 
255110 370 
2045111 22p 
7NSIJ3 22p 
255035 )4 
2145' 36 ]I, 
255131 II9 
7115130 III 
295139 406 
295110 ENO 
195711 ISp 
18514,1 75p 
INS'll 15p 
265175 910 
2065179 330 
755080 530 
755183 1 00 
255104 1 10 
28516 1 IS 
755189 1 00 
29519 66P 
255191 7pp 
255193 IOp 
765194 79p 
295209 24p 

715710 7So 
265219 25p 
26/5220 15p 
2015721 25p 
265772 216 
265223 ISp 
795274 340 
255225 25P 
255126 250 
255227 15p 
255232 lOp 
7552324 Ill 
265245 170 
295246 40p 
285241 4Sp 
7195248 44p 
785249 11, 
155266 216 
755793 969 
255294 1 2e 
255295 137 
255296 1 21 
2045298 1 37 
265302 3 20 
255303 3 e0 
755105 25o 
2015106 37p 
265101 40p 
2015108 ISp 
755)51 190 
755355 19p 
755150 730 
155166 25p 
7015)61 IBp 
7615401 350 
7145415 1 10 
I55416 1 54 
785411 16p 
795408 11p 
7015449 710 
755150 23p 
7041451 254 
29545? 19, 
755458 Dp 
255459 29p 
755160 /7p 
7195661 600 
255167 800 
755484 409 
25549 21p 
255190 1 77 
265492 156 
195494 1 77 
755496 I 59 
2e4593 500 
255551 ]7p 
755640 4Sp 
7M%SI Ep 
25576 900 
295511 7lp 
755884 1 D 
7116027 20p 
2560711 6 40 
716007 11 99 
756099 1 D 
2116101 1 7 
266109 I IS 
7116111 l 00 
2116171 540 
1046117 560 
2016127 590 
746124 56y 
756175 59p 
746126 710 
756179 /1p 
756130 13p 
256131 90p 
756137 830 
756133 1 14 
756134 1 36 

756751 105 

25C1306 95p 
25C 1307 1 60 
25349 3 98 
75350 4 45 
25382 4.29 
250134 l% 
250135 446 
150226 4 D 
35178 1 17 
35118 3 50 
35139 3 D 
15140 1.07 
15111 7 95 
35157 300 
10051 247 
35054 2 5S 

15700 6 93 
714201 2 91 
10200 2 00 
40290 2 00 
40)09 1 00 
10311 97p 
40117 1 6a 
10313 I 19 
4040316 

%p 
40324 1 16 

OIIS 2 46 

40376 1 90 
40346 I 7 
10347 bp 
10340 t % 
40360 60. 
40361 67, 

40367 076 
4036) 2 22 
40364 2 
40372 I III 
40371 2 6( 

0374 7 M 
40309 1 24 
.0)90 2 72 
40397 1 70 
4,194 1 10 
40)94 1 70 
40406 1 39 
40407 )Sp 
40408 1110 
40410 1 90 
40411 1 6 
40412 106 
40422 2 % 
404670 I 
40563 1 75 
40531 160 
49543 1 60 
40594 99p 
40595 9pp 
10600 I 50 
40601 2 7 
10607 1 I 
40603 1 CO 

40604 1 ! 
,40608 2 4 
40672 I Y 

60 
20 
901 

12 

35 

00 

7p 

79p 
790 
49p 
)Bp 
26p 
350 
390 
Stp 
SSp 

55p 
6,p 

370 
)7p 
250 
16o 
25p 
400 

1.50 

750 
) 
150 
/So 
9110 

*0131. 6.75 
AD145 1.65 
A0149 797 
00150 1 31 

A0161 397 
A0162 39p 
09106 750 
A0109 755 
48114 659 
40117 7pp 
9118 899 
4114 72p 
9125 72p 
A0126 72c 
40139 53p 
A01/0 080 
9173 910 
'110 850 
E700 65p 

40707 )so 
41739 124 
4.240 1 00 
92798 75p 
41279, IS7 
Al lm 141 
AU0'0 720 
AU'01 730 
O C107 lOp 
11C101A 170 
BC107B 120 
BC100 105 

8C1011.4 12, 
BCIOBB 114 
BC108C va, 
BC109 IOp 
OCIOSO 17p 

BC109C l2p 

BC113 305 
B C114 190 

eCOIs VI 
BC116 71p 
eC116A 770 
9[11/ 19( 

BC178 199 
BC719 180 
9C120 67p 
BC'23 glo 
8C175 np 
BCIIl ISO 
BC 134 %p 
8[135 450 
BC 136 45p 
O 1137 190 
BC118 SSp 
BCI40 lip 
BC141 l7p 
eC147 210 
BC143 00 
BC147 l0p 
8C1474 i0p 
BCIIIB (Op 

BC141C 200. 
BC14e 10p 
BC1444 12p 
BC148B 17p 
BCI4BC 130 
BC149 10p 
BCl/98 120 
BC1S9C 130 
BC157 350 
BC153 230 
BC iS4 270 
BCIS) Ilp 
BC15)4 lop 
BCIS/B 17o 
BC'SB 10p 
8C15134 12p 
BC1S88 139 
BC159 110 
BC119. 120 
BC 1598 110 
8C159 1gp 
B CI60 lip 
11C161 4B 
BC16/ 100 
BC167A 10p 
eC167e 130 
B C16B 106 
0C1608 l0p 
OC1681 lOp 

BC169 10p 
BC1690 IOp 
BC169C 10p 

BCI70 lSp 
B C1I04 170 
BC1lOB 17p 
K17« lep 
BC1I1 125 
BCI)14 150 
BCIIIB IS, 
BC112 lip 

BC1124 150 
BC172B ISp 

BC17 )C 11r 
B CI13B 160 
B C173C 160 
BC174 71p 
BCII/4 240 
BC174B 240 
BC115 75p 
BC177 lep 
BC17I4 25d 
BC177B leo 

40625 
40676 
40631 
40632 
40635 
40637 
40611 
40673 
40822 
40871 
40872 
AC125 
[I76 

.C127 
AC120 
AC132 
.CISI 
AC152 

[153 
.C1539 
.C176 
AC 1765 
AC187 
AC1170 
4C 188 
AC 1888 
ÁC911 
ACT70 
AC070 
.C921 
ACV 22 
AC518 
ACV. 

BCvi lop 
BC17BA 240 
BC1788 15p 
13E179 20p 
BC119A 250 
8C197B 259 
BC179C 71p 
BC182 1011 

BC182A lip 
BC1828 130 
BCI87l lop 
BCI1117L4 130 
13C107113 14p 
BC187 109 
BC183A Ilp 
BCIB38 12o 
BC183C 130 
80033 10p 
BC1831A 13p 
BC1e3LB tlp 
80836 140 
BC 104 10p 
BC1838 120 
B CIB4C 130 
BC1841 10p 
BC0941B llp 
0C1811C 19p 

BC186 749 
RC187 29, 
B C71H 19. 
8C705 79p 
B C706 290 
B C207 296. 

BC700 150 
BC209 790 
00717 lOp 
BC212A 17p 
BC2129 1lp 
BC7171 100 
BC71717, lip 

HC3l1lB lop 
BC7174 1 l 
:1C71713 120 
0C2, 3C 119 

BC7131 lOp 
BC7111A 139 
BC717103 1.16 

BC213LC 149 

BC714 IOp 
BC714B 12y 
OC214C lip 
B C7141 13p 

8C7111B IJp 

8C2T41C 14p 
BC711 140 
BC731A 00. 
BC71/B 17p 
PC7311 19, 
nC238 140 
BC1I0A 15p 
131298 16p 
8C73BC 17p 
NC 739 15p 
812190 16p 
11t139P 110 
BC.719c 100. 

BC250 220 
8C750A 730 
BC2SOB 240 
BC750C 250 
8C75 15o 
BC7S11 n 760 

BC2510 170 
BC751C 715 
8C752 22o 
B C757B 23o 
BC757C 7b 
BC753 72o 
0C2530 230 
BC75lC l40 
BC756 250 
BC756A 26p 
BC7%0 }70 
BC751 26p 
BC2514 27p 
BC258 24p 
BC7584 259 
BC75eB lop 
B C1S9 29, 
BC7S9B 76p 
BC7S9C 270 
IX 260 300 
B C760B 320 
BC260C 330 
BC261 130 
BC761A )b 
BC761B 350 
B C261C 160 
BC267 310 
BC76]A lip 
BC262B 33o 
BC162C 340 
0C263 30p 
B C763B 31p 
BC763C 324, 
BC264 4op 
BC7640 42p 
BC166 350 
0C266A lop 
BC7660 370 
BC300 450 
B C301 44p 
BC 307 470 
BC303 I7p 
BCiO4 469 
BC301 llp 
B C30)A liy 
13C3091 151, 
BC308 lip 
BC708A lip 
BC 3001) 14p 
BC X9 14. 
BC309A 15p 
BC3090 160 
BC309C 17p 
BC317 15o 
PC318 150 
RC320 259 
8C171 25p 
BC32/ 140 
BC318 lIo 
0C337 tSP 
BC318 159 
BC311 200 
BCI50 2019 

BC387 10y 
BC3874 30o 
BC381 300 
9C3831 309 
BC364 30p 
3C3641 300 
3C407 300 
1C108 240 
3C409 30, 
3C413 259 
1C414 75p 

OCITS 
BC/16 
BC410 
BC140 
BC44I 
BC460 
BC461 
BC478 
eC419 
8[516 
8C51 
B CS4/ 
BC547A 
BC547B 
B CS4B 
00548A 
BCSs88 
11CSlBC 
BC549 
BC 54913 
BC649C 
BC550 
BC550C 
00557 
BC557C 
BC55/B 
BCSSB 
BCSSB4 
BC558B 
RC 5581 
BC5S9 
BC5598 
BC559C 
BC560 
BC560C 
00650 
BC651 
IICW1113 
13C070 
BC V 104 
BCV17 
BC YD. 
BC 932 
BCV 374 
B C0)I 
ICY 331 
(WV 34 

0C 340 
66954 
13C 958 
BC 959 
60966 
0916? 
BCV70 
BCV71 
ICY 71 
KT 77 

ICY 71 

BC V79 
HCvB) 

9CY M 
9C99 
BC7'0 
00711 
00115 
R0116 
040171 
00114 
80011 
00132 
130135 
131036 
01937 
9038 
O 1039 
80140 
00147 
80153 
80155 
8015/ 
01059 
00160 
140781 
110117 
00'e3 
BD18/ 
00701 
00202 
00203 
00220 
00721 
80223 
00224 
80737 
00233 
1313234 
00737 
O 0 210 
002394 
10739 
1302400 
B0740C 
002410 
130741C 
11137120 
110742C 
1102430 
BD213C 
80714C 
B024aC 
802450 
B0715C 
B07a6C 
80246C 
00249C 
001490 
O 0750. 
807500 
80437 
80434 
00135 
80438 
00431 
80438 
004)9 
80440 
110141 
804.7 
00579 
80530 
00535 

O 096 
BD5)) 
00518 
80539 
00539C 
60540 
BC/540C 
00675 
00616 
80677 
130678 
O 0711 
00712 
O 0)l10 
00010 
00032 

309 
100 
100 
330 
330 
320 
330 
759 
JOp 

400 
4op 
lip 
140 
10p 
12p 
130 
/4p 
l5p 

14p 

lSp 
300 
170 
15p 
16p 
160 
19, 
150 
16p 
17p 
15p 
16p 
1)p 
32p 
110 
46p 
169 
60p 

15 

30 
15 
10 

15 

30 
00p 

1191 

37n 
33p lc 

1 00 

118{3 

15p 
19p 
LIP 

lop 
6 60 
4 10 

10 

4 60 
4 60 

260 
2 50 
2 25 
..28 

440 
40p 
000 
4111, 

199 

399 
2 40 
I 75 
1 10 
5110 
Sop 
E 
75 

50 
70 

09 
30 

44 
44 

00 
950 
00 

950 
It 

700 
720 

No 
57p 
640 
S3p 
7Jp 
61p 
670 
550 
700 
0417 

BSp 

520 
m 
14 

20 
10 

50 
00 
31 

11 

/6p 
5óp 
010 
819 
901, u ó 

Top 
f19 
91p 
9101 

1 20 
1 300 

75p 
800 
IOp 
lop 

1 10 
@ SO 

1 D 
729 
770 
740 
13p 
132 
112 

1 10 
I SS 

347 

00910 200 
BOY11 250 
B0017 2 89 
BOv23 3 40 
80975 7 75 
80038 1 74 
0E994 

1.74 

00055 1 75 

130196 16 
80057 5 E 
1100513 6.16 
80060 1.00 
13091 2 BO 

80962 2 14 

80092 3 16 
11115 EP 
80119 1 m 
00121 76p 

04123 10p 
00127 B0, 
00 153 799 
9154 Ep 
130157 519 998 Ep 
BF 159 S1p 
BF 160 556 
8.161 Sap 
130163 509 
80166 57p 
00167 29p 
9170 71p 
00173 EP 
139174 770 
89117 25p 
B F 00 )Op 
09119 356 
80100 359 
04101 160 
00102 lóp 
80103 380 919 JSp 
60185 l7p 
80194 120 
04195 17p 
81196 120 
84197 120, 
BF198 ISo 
BF 199 ISp 
00700 149 
8fII4J 37o 
8/2751 2157 

87740 310 
80741 1Bp 
B 02410 765 
802448 115 

80145. xlp 
80245B 51p 
00246 52p 
BF746A )9p 
912168 530 
902475 540 
847470 560 
0.754 .796 

00255 47p 
002560 bo 
802568 465 
80756C 62p 
130257 300 
00258 320 
00259 359 
130752 000 
80763 900 
80770 650 
69771 1410 
01211 400 
04174 406 
BF374 380 
B7336 391 
00337 780 
80330 6/p 
00355 10p 
10362 850 
BF 363 BSp 

4S7 449 

RI 458 94P 

or .59 MO 
7 409 409 
9470 4,o 
04039 50 

1911340 S, 

BFR41 50 
8909 Sp 
001300 Sp 

BF1381 S9 

0.090 Il 
8E578 95 
09561 00 
09590 10 
00719 65 
801090 8e 

80166 4I 
81W10 48 
00.10 40 
BiW41 41 
69543 47 
BFW59 06 
B E W87 53 
10090 53 
10012 00 
84113 910 
001119 SOp 
00020 SOp 
8F1(29 760 
7100 np 
90031 1 m 
80%37 )Op 
81.043 700 
00 068 1 00 
06[84 711, 
8F1t85 710 

80086 71p 
091187 259 
00008 16p 
BF0B9 171 
80910 460 
09019 110 
00937 I 20 
80039 SOP 
89041 116 
10950 730 
00191 230 
80051 239 
10953 ilp 
81056 310 
BF0564 90 
B F 975 15p 
B F9)6 500 
BF01/ BO6 

84078 10c 
BF V90 760 
85081 1 87 

95W41 950 
B5W67 1 00 
1355970 100 
8909 240 
05620 2.0 
25521 40p 

00027 710 
959.70 66 
BSx29 319 
85839 /01 
05060 751 
8591 IMh 

05106 501 

B5x77 515 
85974 Ti,. 
85175 1 01 
05026 E. 
85979 701 
05019 47, 
135154 10, 
85S65 51a 
050954 lEp 
1911104 1 7 
00105 1,70 
01009 3:1 
812126 1.04 

00204 .75 

BÚ205 .'5 
BUI .17 
80208 9 
003265 .6 
91006 16 
80407 46 
V1139 IS 

U500 7 
BUV70 I 00 
80071 1 10 
80073 I 60 
013024 1 10 
BUV75 I 00 
80020 1 00 

1301148 .ñ 
BU9185 96 
BU047 .61 
1430 60 
1430 .60 
3300 Op 

3310 3p 
MA8001 Sp 
MA8002 2p 
1008003 39p 
M01(100 60 
ME0401 759 
ME 0402 ]0p 
ME 0404 2. 
0710477 150 
1910412 150 
09093 350 
ME04'1 413p 

51E0451 450 
00E0462 450 
ME 1001 15p 
ME 1007 45p 
ME 1075 45p 
ME 1100 459 
ME 1170 18p 
ME 3002 259 
ME4001 45p 
00E1007 ISp 
ME4003 45p 
00E4101 154, 
ME4101 2So 
ME4103 259 
ME1104 250 
5166001 29. 
00E6002 250 
ME 5003 250 
ME6107 29p 
ME6707 l/o 
ME8007 47p 
ME0007 62p 
00113003 59, 
ME9001 %p 
ME9002 540 
00,900 2 % 
MJ420 2 D 
M)4)0 2 % 
M)440 100 
07)40? 1 69' 
MJ091 I 77 
M)807 3 % 
M2991 2 90 
071901 3 10 
07! 1000 2 50 
MJ1001 300 
M115003 4 85 
MJ15004 555 
9315015 24d 
MJ75016 334 
MJ2500 219 
0.117501 2 25 
51.12955 1 W 
07)3000 119 
MJ3001 2 E 
MJ3701 2 50 
68)4502 3 % 
68)1340 Sio 
04.10370 570 
040371 990 
51.11520 92p 
1111521 91p 
M02955 190 
M.03055 611) 
MJE3719 Se 
0019111 00 
MP8117 39 
MP8121 35 
M911127 40 
MPB123 Il 
M08S12 59 
MIN 102 190 
449103 71c 
MPf104 790 
MP( 105 77p 
MP0117 590 
4.117111 1 M 
59953638 7101 
MP53640 409 
9954356 600 
M956517 410 
0956518 47p 
MPS6510 379 
9956560 320 
MP56562 370 
1019005 Do 
MP5406 250 
MP5A10 DO 
9005417 290 
MP5.13 lop 
MP5411 bp 
095A16 lOp 
995018 650 
MPSA20 160 
M5A42 490 
MP5A43 490 
'MPS455 780 
M054% 300 
MPS465 40p 
0705466 410 
I549S470 499 
M95A92 )9p 
MP5A93 390 
MP5L01 4.20 

61091.51 Np 
MP5U01 640 
MPSU01 1.77 
v1p5U05 552 
9195006 540 
9951101 754 
NPSU51 II 
NP5U55 507 
1.185056 590 
MPSUS7 1.20 
MPF421 
1.4914504 a2 
MRF453 7.4 
6109464 n 

MRF4)5 55 
51019417 
5100419 00. 
MRF604 
NKT124 63u 
5I11175 45, 
5111116 477 
MK 1128 420 
961129 40, 
401135 40. 
161137 
KT2T0 420 

0( 1/15 400 
5161716 650 
5161718 44p 
567219 100 
561224 40p 
NKT775 4011 

NV 1779 400 
+ R 7238 ltp 
561239 440 
5817410 12p 
NK 1711 400 
50 7242 .Op 
507243 MP 
561243 46p 
961244 Op 

NV 1754 400 
961261 490 
561267 .0P 
567271 40p 
901777 400 
561275 400 
561281 47p 
NI( 1404 268 
5K14M 250 
467406 2 50 
561453 2 40 
66T6030 550 
6006130 550 
H 161614F 55p 
607671F 550 
661713 47p 
193717 S2p 
716 1734 55p 
561736 580 
167773 40p 
/I K 7781 430 
116112339 50p 
110 112429 S7p 
56113329 50p 
116713479 S10 
816716729 SOp 
146 T20329 30p 
OC20 2 30 - 

OC22 2 00 
,1C23 2 00 

.C25 2 50 
47B 1 70 

'C29 2 I 
OC35 2.36 
OCI' 106 
OC13 700 
OC44 I1p 
OCIO 500 
OC71 50p 
OC77 50p 
OC87 5013 
OCe2D 700 
OC83 750 
9346A 510 
070080 2.14 
O 70100 1 a8 
SC107 27p 
SC108 27p 

;IV29e 11p 
r1Pl9C 

21: )bp 
TIP31C 399 
TIP31A 39, 
TIP37C 3Ip 
1197. 200 
T1933C 41p 
T1P330 1950 

TIP33C 740 
TIp344 749 
TIP34C 800 
1I9354 1 09 
4PISC 1 D 
TIP36A 1 D 
TIP36C I7 
TIPIIt l9p 
TIP41C 56p 
11P42.4 
TIP/2C 3Yp 
TIP49 120 
TIPSO 140 
TIPS3 157 
TIPS. 159 
TIOl10 79, 
111,112 900 
019115 110 
119117 110 
09120 69p 
119122 lap 
11P175 1 10 
TIP117 111 
TIPI)0 150 
119132 1 60 
09135 1 9 
114,131 1 e 

011940 16 
T1P147 I1 
TIPI/S I1 
TIP117 I1. 
TIP162 

I' 

6 
TIP7955 7/p 

11P3055 70, 

11543 40 
11515 W, 
TISIS 641 

15.554143:09.6;9' 7 4/, 
'1540 650 
11549 %p 

550 6mp 
11551 65p 
T1557 70p 
T1553 97p 
TISSI MP 
T1555 660 
71558 1]p. 



CRICKLEWOOD - STOCKING PARTS OTHER STORES CANNOT REACH! 
Items not fully covered on this list include: OPTO 7 seg LEDs, LCDs bezelled LEDs, Lamps, Lampholders, FUSES: 2Gmm 11 inch. slow or quick blow. Fuseholders. CONNECTORS: DIL DIN Phono, 1mm, 2mm, 4mr1. Bulgin USA. I.E.C. KNOBS: Plastic, Aluminium, Anodised, Collet, Pointer. 
SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, Dil, Push. METERS: LCD, Analogue. Test and Panel. TOOLS: Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much more. All In stock items (that's 95461 posted same day. OFFICIAL ORDERS FROM SCHOOLS. GOVT DEPTS ETC WELCOME OVERSEAS ORDERS WELCOME (CWO ADEQUATE POSTAGE). QUANTITY DISCOUNTS BY NEGOTIATION. CRICKLEWOOD ELECTRONICS LTD.. 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. TEL: 01452 0161. Telex 514917 

71562 
1174 
11581 
1158.90 
11590 
11591 
11592 
71593 
VN1oKM 
VN46aF 
VN66.6 
21%107 
77%la 
ZT11109 
Z1x300 
ZT%301 
215307 
21%303 
2T%304 
2T%)10 
IT%311 
2T%)12 
2T%313 
210314 
ZTx320 
IT 5330 
215341 
ZI%500 
71%501 
ZT%502 
IT X503 
275504 
11%510 
47%530 
2T%531 
710650 

440 
Op 
60D 
630 
250 
30o 
706 
540 
400 
Ilp 
850 
16 
100 
170 
170 

210 
150 
150 
320 
350 

240 
340 

3.50 
ter 
140 
140 
140 
11p 
240 
340 
267 

aP 
46.. 

D1AC5 
BR10 400 
512 250 

10908151019 
Som.. Gale 
40011 S.4341 

254444 t 90 
BT101 5006 1.40 
81106 2.11 
245063 sip 
245064 400 
e xtol 7sp 
880)9 600 
(10055 100 WV 
BR755 30 pep 
BRY56 50o 
TIC.. 750 
TIC./ 500 

4.5812Amps 
T.... 10270 

5401. 4 10011 
B 209 
C 300 
D 4000 
M 60V 

TIC1(67. Mc 
TIC1r613 479 
TICIO6C 0b 

14 TIC1060 SIP 
T1010611 610 

TIC1164 4I0 
TIC1166 680 

1A 11C136C 110 
11C1160 73P 
TIC116M e0P 

TIC176A 720 

1A TIC1168 /20 
TIC176C 770 
T1C1760 71p 
TIC+7631 13P 

SIEMENS 
TNYRISTORS 

1 2.0,p 0les64 
8v B0106110001 

100 
No B0113171107 

700 
Ow 8014617001 

1 12 

4 7 mor 40.004 
130130106 n00VI 

900 
BsrB01131200V3 

1 lo 
Bs1 807461700I 

20 
TV 7NYn.Tor. 

2N444 1 SO 

81101 5017 1 40 

BT106 150 
81116 Use 
11011561 
111119 1 70 
NT120 150 
611121 134 
611139 COO 2S0 

1RIACS 
T0.4 00UN 

10220 C.x 
11C706011614o 
T1C7350164174 
T1C226016A1 84o 
7107360112A1 

1 /6 
71C7460I16AI 1º 
T.C753012041 

1 90 
TIC 26301nÁ1 

7.11 

OtM' Um. 
.651561TO51 

14 
20461551101771 

3.31 
*0432101..0r441 

2.23 
4008611051 1.46 
40512 2 70 
40578110661 

3.3) 
.10842 1.97 

161197 
141194 
151194* 
141196A 
11911980 
1141201. 
1N1j04A 
141706 
143063 
143065 
1043497 
143493 
14349311 
1436.02 
1143604 
163766 
143768 
11437688 
144001 
144007 
164003 
164004 
144005 
1614006 
1440(17 
154009 
144148 
144150 
IN440 
1N4517 
145172 
145176 
1115400 
'55401 
'55402 
'55403 
1N5401 
145405 
105406 
'45407 
45408 

1145024 
145675 
145676 
145627 
1544 
15131 
15134 
15471 
1542111 
15940 
15941 
15961 

4118 
44179 
0A14 
A 403 
60V33 
64Z17 
B a100 
84101 
00115 
80133 
.84136 
84147 
B A144 
84155 
76 156 
8.182 
84701 
84207 
8.316 
84317 
9437 
B AVIO 
BAV19 
8.1170 
BAV49 
BA%13 
BA%16 
9AY38 
BAY44 
B.Y93 
881038 
8B103G 
001018 
881010 
88106 
881054 
13810S8 
851096 
139126 
81127 
Bl134 
87182 
BY188. 
601206 

DIODES 
'434. we 
11621 70o 
114873 120 
15914 Oft 
16916 lop 
161190 1.4T 

1 

f1.76 

6e0,pryq 
166 sw m d 4,0N66. 
101 
241 PW0111001 500 
246 PW0717001 710 
I7p P7041401 150 

1 0 I 0000616001 10p 
1 2 
310 2540,71417 
8111 I Me410147 0d5 

1 16 6ole 
2.20 1 101 11001 2 20 
2.20 00212001 2 30 
360 1041401 210 
459 60616001 310 
3.01 

4 59 P,oYrlo.Y 
4 Se Unay.' 

M Ú40F1500 120 Ile 90003700 140 
510 90164 5$0 
510 80179 970 b 
611 

7p 

200 
60 

220 
160 

220 
300 
940 
120 
130 
140 
150 
104 
tIp 
1fo 
1,0 

ú 
SOp 
620 
68o 
100 
60P 
560 

1 0 
1 a 
100 
110 
220 
24o 
570 
710 
440 
440 
272 
222 
250 

a 
300 

150 

340 
40D 
leo 
25n 
250 
250 
300 
150 
150 
150 
150 
100 
Ilp 
1Cp 
159 

70600 

70p 

900 
579 
57 

540 

220 
520 

1 26 
6111 

316 
80701 346 
BY773 1 54 
80797 45P 
69299 550 
800611 8110 1 40 
1307 11 100 

7OC 
BYW 12 10 1 % 
BYW177014. 
810017 40 2 20 
181100 351 
610%50 70112 04 
BY1451350 629 
610%71 350 1 td 
131071 600 1 S 
11733 tí. 
17144 101 
111971 Iq 
11T97J 15.. 
11720p7 270 
5422361 1 8. 
0*10 700 
OA47 200 
0090 10. 
0.91 l0. 
0095 20. 
001200 100 
00707 709 
114550800 :50 
500900 757 
500902 952 

BRIDGE 
R601101E15 

IPIV snows n 
540441+1 

12amo type 

7011101 701 
702 1201 240 
70411001 710 
WOB 110111 410 

2 srnp Type 
S9uar1 w7tn hole 
5011101 Trp 
50112001 4.0 
50414001 4.0 
5081801 55 

If I 

LENER 010085 
400 500mw 
121 50.n 

7447V 60 

1 3 Wall 
121 Series 
3 3 826 156 

25Wan 
E74 Seams 
1 5 75V 1 10 

SW mere ended 
141/48.39 
ro1. 9es only 
363 3V6 463 
4V7. 5V6. 71/5 
017 017 941 
10V 126 2061. 
33V 51V 62V. 
606 126 

107 Po. 511.d 
Follow.ng 

49es only 
1V5 13 18.20 
24 27 30 33 
68. 81 91 10 
110 1.26 

70W Po. 5141 
:020931e,7e0 
E21 4.040. 
7V5 75V 20 

OPTO 
ELECTRONICS 
155777 430 
7N5778 800 
245779 100 
41.25 1 10 
5P100 1 M 
50104 1 00 
BP575 7 47 
8P679 2" tlP54M 6 76 
BP%60 4 15 

13P%61 3 48 
130063 2 9 
BP%79 4.40 
BP%86 4 16 
C0%13 400 
fOx23 530 
1003) 460 
10304 tSp 
10360 120 
1037. 120 
10574 120 
1056. 150 
10574 15p 
1.0570 30p 
10560 300 
1051C 300 
10806 1e0 
(DMA 22p 
1087. 220 
(0247 750 
10211 400 
1.0461 25p 
10466 1 45 
10468 1 65 
10421 27p 
1D176 1 20 
0478 1 45 

10479 1 69 
(33481 270 
10486 1 25 
10488 1 10 
10489 t 19 
I. D599 810 
ORP12 170 
801160 7 65 
1414063 2 65 
11(37 71p 
11163 1 93 
11164 1 53 
11165 215 
11(66 2 30 
7)167 2 35 
11178 60T 
11181 16049. 
1099 1 35 
111116 1 10 
11L1)8 240 
11(179 2 40 
I11709 80 
111711 140 
11717 114 
f11211 '20 
111.7711 2p 

111312 1 IS 
111313 1 61 
111401 3 50 
111403 3 80 
71(406 4 10 

NEW OPTO 
DEVICES 

tne 
4e 4.41 h .o umn 

o 
CONNECTORS 

E 7A 
Sold., ryo. 
6144 1 *0 
0ma1e 2 to 
Angla PCB 
Mal. 216 
60,.4 2>0 
cooen ,w 

GLASS FUSES 
100m4.5 Amp 
State value I. 

a ps dod we uwll 
54011y nearest 

10 above 
20mm slow 17p 
70.0,0, 94¢6 10p 

1 25" 01ow 17p 
1 25" quK( 10p 

ICE 

MULTI - 
METERS 

64,670 80 
014 00 

Su30ell 680R 
02 CO 

NEW OPTO 
DEVICES 

60.1104 
Yo» ovas 

w 
G 9w 

ye. 
l asa a.«4..e 

ROD by Co 

G50 160 120 
4.50 160 12. 
5 9.6. 4.8 3. 
020 
G20 ItoZo 

b 
100 

7D 110 7110 

00 I. 
RID 040 320 

Y10 700 280 
D np 260 

low. clew 
SC 130 01. 

G5C 170 130 
050 1/p 130 5. 418.61,4 6.9,1 
eye 1100 

0,931.8 
.5u 310 ao 
v5Ú 420 300 

SU 420 Me 

0600 530 110 

LINEAR IC. 
AY 5050 950 
47313910 3.66 
*03 8912 4.40 
A7510103A 3 00 
*115 2376 5.89 
CA3000 480 
CA3001 4 96 
CA3002 460 
CA3I05 3,15 
C4307 1 V 
C03010 30 
CA3017 76 

CA3013 12 

C.3014 35 

043015 62 
CA3018 750 
0430180 00 

C.3070 00 
C.3020. 10 
043011 20 
C43072 12 

C63C26 52 
CA3p78A 
CA30788 9 
C43029 44 

C4x304 9.74 

CA3033 
CA3034 le 
CA3076 76 
1.43019 50 
C43041 47 
CA1012 .7 
C4)013 .75 
0A3W6 9p 
(:.3017 0 
C.3048 1251 

C.31/SO 11' 
CA3051 6O 

CA3d52 92 
0.305.3 0 
CA30S4 65 
CA3059 0 
0.A3060 CO 

C 4306 1 M 
C430650 16 
CA3060 23 
043070 a 
C.3071 L 
C.3075 .10 
C.3076 42 
C63D78T 25 
C410t10 s! 

06101306 16 
C4J080E 700 
043081 .90 
C43085 .E 
043086 *89 
C430BBE b 
0.3089E b 
0A309040 .A 
C4 31201 l70 

f21:1 
CA31401 Op 
HAT 3667 2.44 
.A136e 7M 
1C17106 8.15 
101710 
ICl/b 1 Í 10e 

1C18038 2 99 
ICM7555 8001 

LC7120 320 
LC7130 320 
107137 4000 
14331 lp 
10353 $ 
1.1355 e>D 
11356 126 
10757 1 CO 

L713201 2 11/ 

1E13331 3.30 
LF347 1 0 
0/374109 68P 

\61374114 59P 

16110C19 4 a 
1611108 4.50 
161114 / 75 

1M137K tI52 
161301409 1 a 
161701*4 I59 
17305.19 2 a 
1643135.4 Sec 
16130704 1.06 
16130714 450 
(73064H 711 
l61308014 114 
1663aH 96. 
11.43085 54. 
1613096 2.55 
1731014 1 94 
173104 1 19 
1M31104 104 
1613114 704 
1.0.3176 2 80 

1M317MP 14 
1 643171 I 50 
LM311314 2 40 
1.731861 1 

161319H 2.44 
1443191 2 10 

.61370 - See 
79101 Se.w Volt 
R.yulel.rs 
(613746 >p 

1343371 1 76 

115133111P 146 
17337 111 

61339*14 1.60 
.1.111)394 47P 
1M340 See 
78%0 Seem Vol, 
Rry3ulald4 
(44)451 4.e0 
(M)48N 67p 
1613495 1.09 
1613501 4 80 
1M359N 144 
1.6136004 3 ® 
16131611 55. 
.6137764 1 61 

L1/43764 3 40 
1093795 4 71 

LM360414 759 
I M300618 1 SO 
1736166 2 24 1 M3191 140 
1 013875 1 11 

1643831 340 
171844 140 
1738661 Up 

6138644 1 a 
16138811 2 43 
17391460 1 70 
1 M391N80 1 13 
1.7839210 /66 
LM393N 96p 
1.1143940 710 
I 1.4)961( 13 57 
1M709N0 640 
17709C8 1 0 
(40710CM 1110 

177100N S2p 
1M711CH 1 31 
1771106 lllp 
17173C. 121 
1141173C9 40p 
1M725019 3.10 
1M775C74 319 
1.71733 696. 

(M7410M IIV 
LM741C4 1Sp 

1917410414 aLb 
11974104 650 
lM7*0CH 10 
1M748CN 7p 
16413034 120 

7130404 2 S0 

17130519 310 
I 6413074 7 75 

.6913311N j Ti 
041446 44p 
1.1.11496 .o 
(091800 24 
1611801 I9 
1101817 80 
171616 .00 
1641870 15 
171816 n 
1611130 44 

1611845 12 

11141848 I 119 

1691650 2 75 
16418 11 3.04 
(691877 4 39 

171886 7 4 
1611889 3 77 
1729071 2 73 
161290768 2.60 
17291714 159 
*6179174 1 B! 

1M:524 67/ 
1611301 1 0 
173302 710 
173401 860 
173403 050 

1613405 1* 
141390 4110 

613905 1.25 
693909 11P 

1613911 I a 
1643914 3.50 
1643915 2.50 
1613916 2.50 
11544250CM 253 
17425010 2 39 
16113600 1.09 
416)112 1.99 
MB3756 110 
1460719 715 
753700 I 50 
MC1303 
1101130314 
MC 1101 
LM1)01N 
MC1305 
l M 1305N 
M01307 
lM1j(17N 
MC 1310 
16113104 
MC1330 
1.135010 
701352 I 26 
MC1456 10 
50C1458 
17156 
50014661 6 77 
MC14951 3 79 
M(1496 
16414% 

MC 3340 
NES71N 
NE543N 
NE540 
NE544N 
NE555 
NE556 
NE558 
NE560 
NE565 
NE566 
NE567 
NE570 
NE571 
NE5534* 
064335 
PL107A 
011030. 
RC4136 
RC4194 
RC4195 

1.45 
1 34 
250 
4.95 
1.80 
16p 
459 
1.89 
3.25 
1.18 
1 49 
1 37 
4.07 
7.99 
959 
720 
495 

12.75 
59p 

395 
295 

S566B 2 59 
S4070244 po0 
SAS560 259 
545570 250 
S05580 259 
SA5590 259 
SF595.3634 799 
S1470 347 
51490 3 47 
716100 4 00 
5L611C 4 0 
51612C 4 00 
St 670C 6 00 
S1621C 6 0 
51623C 10 0 
51670C 6 0 
516100 6 00 
516410 6 0 
SN16008 310 
59160113 3 90 

5197600315 
5047601314 
504)02314 
56760334 
54760334 2 95 
5476110 2 75 
1616115 2 65 
01416116 2 IS 
5416276 3 45 
1476778 290 
56/6471 4 49 

SN76S30 I On 

5476550 600 
5476666 1.15 
5U41P 1.95 
50170 '1.41 
147210 1.19 
TA 7204 1 95 
1A7305 890 
103722 1 45 
7A7223 374 
147310 149 
744263 3.99 
104301 315 
144370 7 05 
104350 3 60 
T44571 150 
AA527 7 47 
.0550 7)0 

¡ 1641,60 2 75 
M570 2 35 
06621 2 75 

1A06614 2.50 
1446618 2.50 
104 20 
TAA9Jr00 290 
1449108 243 
TAA970 24S 
T4A9910 2M 
ADM 20 

15412045 7S. 
1e4331 1 50 
TB*341 2 06 
TBA395 45 
104396 S0 
184450 95 
181460 53 
184500 11 
1845000 11 
18*510 13 
1845100 a 
TB6520 .57 
1845200 7S 

1B*510 55 
18.5300 71 
TB*540 
1B*5400 
TBA550 26 
TB45500 71 
TB*560C 
784570 
1805700 
TbA5B1 
IBA41 
TB*651 
TB*673 
TBA70 
1847000 
183/7040 260 
180150 2 15 
1847500 211 
1847904 211 
104.800 780 
1Ú*810 160 
TB3870 150 
18481068 130 
78.970 1 0 
78.9700 1.3/ 
Te*950 I Is 
034990 1 56 
TBA9900 274 
iC*106 30 
TCA1600 1.67 
104710 2.75 
TCA270 3 44 
1041270 2 4 
TCA440 2 20 
1CA450 366 
10.640 4 16 
TCA650 416 
7C.660B 416 
TC*730 10 
104140 410 
T0Á750 40 
TCA70 2 75 
7C0800 3.S0 
IC600(3 1 0 
TCAa)OS 1.0 
ICA110 2.15 
104900 1 111 

7001062 3 ) 
7016103 3111 

2.13 
216 

.74 

TDA1001 
TD41005 
1D.10104 
TDA1072 
TD41024 
1041034 
TD*7070 
TD*o030 
iDÁ2527 
1067530 
T0A1540 
TDA7511 
1047560 
7042571 
11362581 

oA7590 
DA7591 

1047600 
1047610 
T0Á76114 
1042640 
tD.300 
11061 
11062 
11064 
10371 
11077 
IL074 
T(083 
11082 
11.083 
11081 
11.170 
11430 
01494 
UAA170 
lJAA180 
ULN2003 
uPC575C2 
uPC1156 
%02206 
7441* 
24419 
741034 
7144734E 
71127 
21633 

TTl 
7400 
7401 
7402 
7403 
7404 
1405 
7406 
7407 
7408 
7409 
7410 
7411 
7411 
7413 
7aí4 
7416 
1117 
7470 
7471 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7437 
7433 
7437 
77440477 

7441 
7442 
7413 
7445 
7116 
7446 
7447 
740 
7490 
74511 

7453 
7450 
7470 
7472 
7473 
7474 
7474 
7475 
7470 
7481 
748741 

7 

1787 
7484 
7a85 

97' 7486 
37 1489 
45 7090 
I1 7491 

00 7497 0 7493 
4.19 2494 7.7 7495 

7496 
1497 
7410 
74101 
71105 
74107 
74107 
74'.49 
741,0 
74116 
74118 
74119 
74120 
74131 
74122 
74123 
74125 
74126 
74128 
74732 
74136 
74141 
74147 
74143 
74105 
74105 
71147 
741*e 
74150 
74151 
74153 
74154 
74155 
74156 
74157 

* THE LAZY WAY Phone your order Ihr04.gh on Access, Barclaycard, Visa or American Express for immediate service; no extra charge, no minimum order. * THE TRADITIONAL WAY Send cheque. PO or credit card number. Cash not encouraged but accepted (no coins please). All In stock items shipped same day. * THE IDEAL WAY Call in and collect. Wi' are on the main Edgware Rd 1A51 lust 11 miles from Staples Corner and approx 3 miles from Marble Arch. 
VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad. POST; PACKING 6 INSURANCE Standard small order charge is 70p (more for heavier goods). Expon orders minimum E1.50. 

2 57 
3.61 

204 
4.44 
1 16 

304 
211 
240 
420 
2.10 
4 10 
4 10 
4 0 
4 40 
375 
5.70 
4.11 
I 15 
2 90 
3 60 
276 
2 76 

00 00 
110 
lb 
sop 
110 

75. 
1150 

690 
399 

3 9, 
399 
1.61 
1 69 
750 

2.0 
227 
2.112 
1.0 
704 
1404 

eso 
ego 
ego 

11p 
110 
11p 
120 

120 
150 

190 
190 
140 
14p 
ISO 
160 
lep 
25p 
150 
17p 
/7p 
15p 
200 
700 
20p 
Ib 
160 
lap 
10 
140 
22c 
110 
13p 
15p 
I 51 
530 
170 
19p 
19D 
Mp 
50'p 
130 
400 
Hp 
15p 

14p 
l5y 
300 
25p 

>b ºp 
7sP 
400 
1.19 
636 
3b 

1516 

1.70 
7110 

36p 
ISP 
360 
74p 
340 
369 
560 
800 

200 
100 
25p 
796 
500 
530 
S7p 
596 
75p 
30 
340 
300 

294. 
3Cp 

550 
1./5 
19s t 
Sap 

lóp 

eas 
EP 

400 
030 
30p 

01 7 59 
74161 
74161 
74167 
74164 
74165 
74166 
74170 
74170 
74173 
74177 
74174 
74175 
74176 

,74177 
74178 
71180 
74181 
74182 
74184 
74185 
74186 
74188 
14190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74271 

11P 
4D' 
46. 

19, 
10, 
400 
4p 

1 17 

2.90 
500 
34. 
810 
70 
160 
618 
4Jp 
iJ5 

909 
900 
461 
254 
96. 
430 
br b 
00 
530 
o. 

ñ0 

930 

7415111 
741500 SIP 
14(501 11. 
144502 
141503 
7(504 
741.505 
1455041 

741510 
141511 
741513 
)11513 
141514 
111515 
741520 
715571 
70522 
741.527 
141528 
141530 
741532 
741533 
74(5)7 
741.538 
711540 
OIL 542 
741547 
741551 
741551 
741555 
741573 
111.574 
74LS7S 
741576 
741578 
761580 
141581 
741585 
741586 
741590 
741591 
741593 
741593 
741595 
741596 
71(5107 
7415109 
74(5111 
7415113 
74(51144 
7475123 
740512) 
7415124 
7415125 
7415126 
7405137 
7415116 
74(5,38 
7415139 
71L545 
7415147 
7415148 
7405151 
7415153 
741.5154 
7415155 
7415156 
7115157 
7aL5158 
7415160 
7415161 
7415167 
7415163 
74(5165 
7415165 
7415166 
74(5169 
74(5170 
7415173 
7415174 
7415175 
74(5121 
74(5183 
)4/5190 
7415191 
7415197 
71(5193 
74(5194 
)4LS195 
74151% 
7415197 
7115771 
7415240 
775241 
7015147 
70.5243 
74157*1 
74LS715 
74(5247 
7115240 
741S749 
70(5751 
71L5253 
74L5257 
7.15258 
7415259 
)115261 
)415266 
71.5773 
741.5775 
74(5779 

120 
tip 
O. 
12. 
,2. 

120 
lap 
720 
lop 
120 

12p 
12p 

ºo 
Up 
010 
10/ 
14y 

31p 

35P 
14. 
14, 
'00 

lb 
'0o 
tio 

le 
330 
399 
1b 

mw 

"b 
930 
Hp 
730 

Qo 
no 
72p 
l40 

740 
25p 
330 
240 
740 

/00 
43P 
69p 
37p 
390 
790 
Hp 
.110 

710 
300 
36p 
360 
160 
100 
500 
S b 

1116. 

700 

390 
300 

7415 210 
741.5783 
7415789 
7415190 
7415791 
7415795 
7415798 
7415799 
1415371 
7415374 
1415325 
7115326 
7415371 
7415307 
74(5348 
7115357 
7415357 
7415367 
7415365 
7415366 
7415367 
7415368 
7415373 
7415376 
7115386 
1415390 
7415393 
7415395 
7415396 
1415398 
7415399 
7415415 
7415490 
741.5540 Sr 
7415641 ®0 40 CMOs 
7415640 990 4000 10p 

7415643 990 4001 
7415643 990 402 
7415660 911 4006 
74(5669 1 10 .007 
7415669 999 106 
1415610 990 109 
7415673 5 50 1010 
7115671 9 ! 4011 

1012 7Mnl 1014 
74500 3,p 1014 
1450] 28p 1015 
24504 16p 1016 
74$OB Se9 4017 
11570 31P 4018 
10530 80. 4019 
/4537 1op 4020 
/IS40 t 4E 4021 
74584 107 4022 
7*S6S l00 4023 
11524 ISO 4024 
)4585 I 9I 4075 
4586 a7p 4026 
74s117 750 4027 
/1511J 100 1078 
105171 7 >S 4029 
/4$177 I Oe 4030 
/115133 60p 031 )*S1le /p 4032 
145139 1.10 4033 
715140 2 58 4034 
715151 / x 4015 
745157 i.70 4036 
Z4s161 ] a 4037 
2451/* 150 4018 
7a1s 3a 4040 
245188 1.10 1041 
74s189 1.*O 4042 
245184 1.10 4043 
74570 451 4044 
N5101 7.40 4045 
745175 2.40 016 
745761 3 a 4041 
/45767 e 54 4048 
74574I 2.19 4049 
715781 l I1 4050 
45789 1 51 4051 
745701 3 20 4057 
N5410 3 4053 
105111 6 a 4054 
/1507J 17 50 4055 
2454/1 ] 99 4056 
/45125 1.g5 4059 
745571 e ov 4060 
/45513 3 06 4063 

4066 
067 

1068 
1069 
4070 
4071 
4072 
4013 
4015 
4076 
407/ 
4078 
1083 
4087 
4085 
4085 
0009 
4093 

094 

74l 171 apyS 

/4107 1 a 10% 
74410 I74 41197 

74147 321 10911 

741 74 1 10 
1099 

74185 4 20 
74116 1 SO 
14193 2 70 
14196 2 M 

160 74C14 119 0p 740163 7 a 
4111 740173 1b b0 740174 450 
401 74C175 b 
7au 740192 11. 
190 740193 110 
156 740194 4b 
156 74C195 7p0 
7.46 74C200 10 a 

2 f 740271 1 11 
2 D 74(901 1 11 
210 740902 710 
969 74C903 2 10 
29 740905 1 SI 
59P 740905 10 M 
S80 740907 111 7a 1.c9ro +n 
S2p 140911 9 59 7/9 740912 1 00 
71D 14C91 2 
97P :40915 1 fI 
S91 140918 2 50 

74C9200 e 50 
740922 4 SO 

16P 40973 5 00 
410 

140975 6 0 Ay I1c926 SRI 1º0 740926 6 0 
2.10 14C979 5 70 

1 0 7409303 2 10 

1 
140932 3 12 

14MTTL 
14140 
14001 
10404 
741405 
740910 
740911 
14M70 
10171 
241130 
11M40 

741451 
/41453 
741451 
70455 
741460 
741467 

44 
45 
56 
56 
IS 
*6 

46 
46 
46 

56 
)6 
66 

41 
40 

10 
)6 

740 CMO5 TT1 
14C0 27p 
74004 2/. 
74010 29. 
/4CI4 110 
74(70 210 
74010 350 
74057 70 
74C48 
/4073 
740 76 
11061 
I4C85 
74086 
74C89 
74090 
7409) 
14(91. 
740107 
74C151 
740151 
740157 
71010 
24C 161 
140162 
74016) 

1 40 
5oo 
574 

74 

x 
44 
00 

4e, 

56 

4 
IS 

416 

780 

320 

40. 

240, 

26p 

1pp 
15, 

46p 
350 
200 

440 
320 

25, 

390 
390 
12p 
370 
11, 

209 
370 
430 
10 

500 
1 H 

la 
1 211 

56. 
3 11 

1 70 
390 

400 
400 
396 

460 
416 
99p 
410 
39p 

220 
23p 
446 
496 
490 
SIP 

Bk' 
4 E 
820 
710 
ºp 
2a 
140 
136 
19P 
1)p 
13p 
+lp 
130 
440 
110 
1Jp 
12p 

120 

5.p 

2rO 
690 
76p 
70p 

1 16 
711. 

100 

46 06406 
4501 5(p 
4503 7S9 
4507 
4508 
4510 bp 
4511 46, 
4517 390 
4514 1 10 
4515 1 10 
4.516 500 
4515 
4519 Ay 
4570 400 
4521 900 
4576 510 
4517 590 
4578 
4537 69p 
4534 4 a 
4516 2 99 
S36 460 

4539 09P 
4543 60v 

4533 2 a 
4555 lb 
1156 21p 

43p 1 S 4566 
4569 1 

4561 
4585 701 

COMPUTER IC. 
CPUs 

1802 7 0 
6507 3 34 
6800 1.18 
6807 1 40 
6809 8 20 
9035 3 
11060 10 40 
80804 1.50 
11085A 3 M 
5900 S7 R 
9980 21 CO 

SC6101 70 00 
280* 1.93 

MEMORIES 
2101 4 00 
21074(7 136 
2111 I 3 00 

21 .6 12130.0470 
2537 2 98 
2708 2 a 
2564 7 94 
2708 1115 
2716 661 ; 11 

¡764 25 
4044 4 50 
4060 9 50 
4116170.61 150 
4119 3 26 
4164 4.25 
51011450151 1 9. 
5704 7 511 

6116 3 50 
6514 3 311 

6810 1 15 
/489 1.85 
/4189 4 00 
741S799 325 
741. 5188 2 25 
/415287 305 
7415788 15n 

ZERO 
INSEKTION 

OIL SOCKETS 40 19 

40.. 331 
LU1frC IC. 

,1c14dmy 
COMPUTER 

SUPPORT 
ADC18114 395 
ADC0816 14 90 
*000617 10 06 
*057376 590 
1064 /555 80p 
1451671 20 00 
1451771 20 00 
I6151/91 3000 
MC1466* 650 
MC1488 70 
MC1499 STp 
MC4074 3a 
MC404 325 
MK 50250 10 0 
M550398 116 
4175303 1.38 
MMS307 12 15 
MMS351 º S0 
M6157105 14 0 
7757109 12 0 
616157160 ;10 
696957161 20 
MM58114 110 
402S131C I 9D 
107513UC 1SO 
544500 30 
5A45010 710 
SAA5012 /10 
S.45070 S SO 
SA 45030 / 0 
5065040 15 0 
50A5041 If CO 

5445050 e SO 

5.45062 e 50 
15056011 3* 
UL N7030 460 
8126 99p 
8128 1 20 

BT95 
019/ 
611596 
8115% 
81(597 
011598 

goo 
100. 
SOP 
550 
90p 
650 

15 SO 

A 2b 1/MA e 15 
2110AP10 2 30 
Z14125E8 3 35 
7512808 2 el 
I111471E8 6 
º4nEa 4 s 

6577 3 II 
6571 4 /4 
E1121 1 11 
6845 8 50 
6847 4.50 
6950 I 10 
6857 2 

6075 Ii 
8131 3 75 
5154 9 00 
8155 3 50 
8217 1 16 

8716 1 a 
8273 I a 
8224 I IS 
6226 7 50 
B176 2 50 
8238 5 15 
8243 2.00 
8250 0.40 
0751 1 50 
8253 3 9g 
8754 10 00 
8755 2.19 
875T 100 
8759 4 00 
8779 3 75 
8304 4 SO 

854 1 S0 
1601 1 20 
8678C0/N 11 S. 
8812 2 10 
8833 2 a 
9097 3 00 
9099 3 a 
9601 5 50 
9607 71J5 
18O*CiC 2i 
210ADART 5 50 

006 TAUS 
REGULATORS 

IS* . so 

(0 IC 
.l 

901 
1000,4 

181054 30p 
16112A 310 
181154 30p 
781,740 lop 

1000,4 Tos 
78105004 100 
18012CM 500 
761 ISCH 80p 
781240/7 100 

500mÁ 10202 
760569 l7p 
18177 49 
781569 47p 
787150 470 

1 Amo 70220 
78051 >b 
75121 ». 
18151 J!r 
711241 391. 

1 5 7.001 103 
78056 1 31 
78126 1 0 
71156 139 
:8246 1 IS 

68947177 
100,44 1092 

/9105 5.0 
79( 0 17 56 
39105 589 

Sams 10207 
79115M 59P 
7912M 59p 
79157 590 
7924M 590 

6.00 10329 
79051 440 
19121 40 
79151 840 
79241 440 

15 4mo 103 
19056 1 99 
79120 / 99 
79156 198 
19246 199 

Vaneme 
l 20' 2A Post 

250 
10.1318 1200 
1043091 135 
1613176 342 
10931/M. /6p 
1613117 1 /5 
1M131r_ 40 
1 3113730 113 
173371 1 75 
17)450 3 0 
(MOSCO 490 
(603965 17 52 

OE SOL DE RING 
PUMP 

Now 04 46 

spa,. Now 069, 
1004 SOLD 

GREAT VALUE. 

GRAPHIC 
PROCESSORS 
1.9365 4.00 
009166 44 00 

HE *151NK5 
0110 ON 

T01.001391 110 
105 8 0 1511 tin loll I RC 1091 

Ile 
10770 ,11079, 

610 
Many 016.7 stms 
.sloth n 14dny 

Please pmn. 

06046.rg4.e0 
P.R..14. 

l,u ed 
500 

80211 24HI 7 10 

002143111 4 75 
N0111001 966 
01111 76111 

204 
Cn.,ge,4 

IYPE H 
A004140. .o e 
041404HP1904 
.00.4 615 S/ 
1YPEv 
PP36150 
TYPE A 
14P71Upto4 

..1E616 
DU*eT7 

CRYST4L5 
Peedse 

s 

ro 
32 06950, IM 
1000140 2 
706.1 2 /1 
1 004401 251 
1 08700 2 71 

7061.1 204 
2 09715761014 

308 
3 2768400 130 

0061111 1 41 
4 194350911. 

30 
4 03361904M2 

IN 
5 aMHr 1 50 
6 00604 1 SO 
6 9375500 ; M 
.006180 50 

0 00 MM 17S 
IS 0600 1 / 
20 00406 /11 
17 6084/090 210 
*80M.0 /18 
'00 00MM1 2 95 

5 5 

Am. 
M84 

Ce, 0 1410.100 

VALVES 
0186 87 807 

60087 
1E0043 
ECCM 
6186 
E134 
(184 
^ 166 

88 
PC900 
PCCe 
P1'C8S 
PC C89 
P0086 
1'01701 
PC/ 801 
006 107 
PCL82 
PCIBS 
PC*16 
P01 906 
00510 
P01700 
P4501 
PI SO8 

P(539 
19.1107 
05.88 
085000 
616 

32 
22 
22 
21 
40 

50 
10 75 
12 6O 
/ 76 
300 
3 40 
131 
7 0 
30 

2 57 
2 ll 
1 0 

2 70 
2 10 
220 
4 95 
2 99 
1 11 
I 36 

7 15 

I 17 
+62 

1 63 
2 S9 

PLUGS 4 
SOCKETS 

UHF P125991. 

44 
Lo.. 

ualny 
5011 

1.00 4 
Nedu 
doped M1 
Sq shy 

450 
15p 
Opp 
*op 

(INC 5011 
1994 / 10 

/b 
1 15 

KfYNECTOR 
3.01 W., 7a.00 

54..1r 81104 
(7 SS 

RELAY 11I741. 1in 
1 1! :V 

14,(2110. 1, 

CANNON TYPE 
AUDIO PLUGS 

3015 818, 
1.11.11, 170 

. 16S 
.1.6.14 Cn 
IA... 1150 

1401 01UG5 
01.440.«44/0 

=non7Op 
M..1n7 

14.... 100 
M...,.120 

. M.1 
'rA..... 

a 

100 
.. ... 6.70,,120 

14414.OSO 
0.4.00 200 
JACK SOCKETS 

Chem. 

SI,..' . 250 
r.. 

1 Mw.r.1SO 
low 

. M.1a1 300 

6141.0 400 
1 .O.I Mu0.,15. 

MP. 
1.07 200 

Texas Books ... 

BOOKS.. n 

M....., 418.054 
10 50 

u.,1.,.. ..7 
4j1íp 

Da3.1 
3 95 

495 

1114 4 SO 
ti11. 1P.1 6.4. 

COA%11V1 
Mrrr 

0 Mug 
41 26y 

law 5.1 400 
1 I I 

LCO 
1.4001710 TER 

2 .000, A( DI 
11. Vr101 

SON 141 I 

034 50 
1541 

sue. 
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SPECIALIST ELECTRONIC -COMPONENT DISTRIBUTORS ° 

325 EDGWARE ROAD, LONDON W2 1 BN Tel: 01-723-4242 Tlx: 295441 

e 

CRIMSON ELEKTRIK JOIN THE PROFESSIONALS 
No Modules Price No 
2580 
2581 
2582 
2583 
2584 

CE 608 
CE1004 
CE1008 
CE 1704 
CE 1 708 

40W Mono 
100W 4 Mono 
100W 8 Mono 
170W 4 Mono 
170 W 8 Mono 

18.26 
21.30 
23.90 
30.43 
30.43 

WE ALSO STOCK 
ALL THE POWER 

SUPPLIES TO DRIVE 
THESE MODULES 

2615 Complete Pre -Amp Kit CK1010 
2616 Coh plete 40W Stereo Amp Kit CK1040 
2616a Complete 80W Stereo Amp Kit CK1080 
2617 Complete 100W Stereo Amp Kit CK1 100 
2618 Add on Moving Coil Kit MC12K 2585 CE3004 300W 4 Mono 42.60 PS. THESE KITS AND 2619 Pre -Amp Power Supply Kit PSK 

MODULES ARE TS70 70 Thermal Switch 2585a FE 908 90W FET. Mono 25.65 EXCLUSIVE OF VAT HS50 50mm Heatsink 2585b FE1704 170W FET Mono 33.48 HS 100 100mm Heatsink 2585c 801 Bridge Unit for Modules 7.13 14.95 150mm Heatsink 2608 CPR 1X Pre -Amp Module 41.70 
PLEASE NOTE ALL CRIMSON MODULES ARE GUARANTEED FOR 2 YEARS. 

VELLEMAN KITS 
No Description 
K610 Mono UU using LEDS. 
K1798 Stereo UU using LEDS 
K1874 Running Light Kit 
K2571 Light Computer with EPROM 
K2569 Three Tone Chime 
K2575 Microprocessor Doorbell 25 tunes 
K2544 Complex Sound Generator 
K2032 Digital Panel Meter 
K2557 Digital Thermometer 
K2545 50Hz Crystal Time Base 
K615 High Precision Stopwatch 

Description 

TELETEXT KIT I 

Price 
10.05 
18.77 
14.95 
36.23 

8.57 
15.53 
10.26 
16.61 
26.57 
12.00 
50.29 
Price 

WE STOCK A WIDE 
RANGE OF BOXES 
TO HOUSE THESE 

KITS IN. FROM 
VERY SMALL TO 

VERY LARGE 
19" MAXIMUM 

PS. ALL KITS 
INCLUDE VAT 

Some are easy some are hard 

No 
K2543 
K2555 
K2566 
K2572 
K2574 
K2577 
K2579 
K2583 
K1682 
K2580 
K2551 

Transistor Ignition 
Digital Freq Counter for Receivers 
3 Channel Coloured Light Organ 
Universal Stereo Pre -Amplifier 
Universal 4 Digit U/D counter with memory 
Electric Motor Speed Control 
Universal Start/Stop Timer 
Heating Controller 
Microprocessor Universal Timer (no case) 
Electronic Power Switch Dimmer 
Central Alarm Unit 

Price 
£80.00 

£ 105.00 
£116.00 
£131.00 

£21.74 
£17.39 

11.16 
45.40 
19.19 
6.56 

44.72 
11.17 
7.45 

81.45 
61.72 
12.37 
15.48 

This unit will make your TV f ul ly remote control (infra -red) and bring you closer to the amazing world of teletext. The kit can also be updated to incorporate f ul l Prestel, and with a keyboard 
this can give you full message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays! 

With a microcomputer as an alternative keyboard the world is even greater adding bulk updating to viewdata Computers an receiving telesoftware for implementation to any 
personal computer. 

Even without thb Prestel option. Telesoftwa re from the Teletext pages free! 
The full features of Teletext, including subtitles are all included n the basic kit. 

An attractive stylish case is available to complement the finished kit. 

PRESTEL ADAPTOR 
A Prestel microcomputeradaptortogivefull autodialing toyour microcomputer. 
All the usual Prestel facilities are added via this unit, plus many more, and, can 
operate to any viewdata computer. 

You can shop from home, bank transmits messages and receive software, 
which means that the uses your micro can be put to are limitless. 

The unit is not restricted to just theUK,for at least 28 countries use the Prestel 
viewdata format, so you can also mail-order from anywhere. The Prestel unit is 
suitablefor most microcomputers even the ZX-81, soat the push of a button, the 
technology of tomorrow is in your home today. 

Basic. Teletext Kit (no box) £130 + VAT P/P £2.50 
with box £ 144.95 + VAT P/P £3.00 
box by itself £ 14.95 + VAT P/P 75p 

ANTEX 
1 

Soldering Irons 
XS25 25W 5.46+ 
CX 17W 5.30+ 
C "iron" 15W 5.20+ 
CCN "ceramic" 15W 5.00+ 
Wide range of hits and elements in 
stock now. 
Soldering iron stand 2.40 
We stock multicore solder for normal 
use or fine. 

COMPONENTS I LEDGE CONNECTORS BOOKS 
Device Price 
Z80A 3.20 
Z80A PIO 3.20 
Z80A CTC 3.20 
6800 6.50 
6810 3.00 
6821 4.25 
6502CPU 7.50 
2114(20ons) 1.80 
2708 3.00 
2716 3.20 
2732 7.50 
2532 3.50 
2764 (200ns) 11.00 
ADC0816 (8 bit) 14.90 

ZX81 E.C. 
Spectrum E.C. 
VIC 20 E.C. 
50 Way E.C. 
18 Way E.C. 
64 Way E.C.Plug 
64 Way E.C. Socket 
31 Way E. C. Plug 
31 Way E. C. Socket 

2.98 
3.78 
3.78 
3.30 
2.80 
2.50 
4.80 
2.00 
2.10 

We stock a very wide range of 
opto -devices. from Infra -Red to 
LED's to Opto -Couplers. 
Check us Out for competitive 
prices and helpful service. 

We also stock 74 series 74LS, C mos, transistors, capacitors, resis- 
tors, LED's, zeners, diodes, jack plugs. mains plugs XLR plugs, can- 
non plugs, arrow switches BNC Connectors, reducers. photolak. 
developer, PC board, sensitive 8 normal, boxes. wire cutters, strip- 
pers, Edge connectors, pots, batteries.digital pulsers. logic probes, 
proto-boards, vero board. 

This is just a small sample of what we stock, if you like to see more 
send £ 1.0010 us for our NEW 1983 CATALOGUE. 

I ORYX 
Iso-tip Cordless Iron 31-90+ 
Miniature low voltage 
soldering station 13.95+ 
Oryx50 50W temp controlled 15.50 
Oryx super 30 5.90+ 
All irons are 2409 mains. Earth 
Leakage current is less than 3 ua. 
The temperature controlled iron can 
be controlled within ± 2% tempera- 
ture range from 200-C to 400 C. 

'New Books 
Please Note. Books are VAT exempt but add £ 1.00 to cover P/P 

The 9900 Family Data Book 
The Opto -E lectronics Data Book 
The Bipolar Microcomputer Databook 
The Interface Circuits Data Book 
The TTL Data Book 
MDS Memory Data Book 
The Linear Control Circuits Data Book 
The Voltage Regulator Data Book 
The Power semiconductor Data Book 
'TT' Data Book Volume I 

'TTI Data Book Volume II 

Towers301Circuits Transistor Equivalent =` Towers Digital Selector 
Towers Linear 10 Selector 

10.00 
4.00 
4.50 
7.00 
8.50 
3.95 
4.00 
4.50 
9.00 
9.00 
8.00 
5.00 
9.50 
9.95 
7.50 

Why not try our mall order service, it's fast and efficient. We 
take Barclay, Access, Am Exp, Diners or Cheque. 
Cheques made payable to Bradley Marshall Ltd. 

PLEASE REMEMBER TO ADD VAT AT 115% + 70p P&P 
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Hyconomiser 
Would all those readers 
who've rung us, sent 

telexes, telegrams, telemessages, 
letters, carrier pidgeons and so 
on, please note that you can get 
information on dealers in your 
area from the manufacturers, 
who are: Atwell Construction Ltd, 
Station Road, Wrington, Avon 
(telephone Bristol 719441). (Yes, 
we know, we should have said so 
in the first place ...) 

Static RAM 
Lookalike 
Integrated RAMS offering all the 
advantages of 3 static RAM but 

with the higher circuit density 
and lower cost o' dynamic RAMS 
are shortly to be available from 

Jermyn. 
The Intel 2186 is a 64K IRAM 

organised as an 8K x 8 device but 
having the major advantage that 
it requires no external refreshing 
circuitry. All the DRAM refresh 
control circuitry is integrated on 
the chip allowing the user to treat 
the IRAM as a purely static device 
yet with all the advantages and 
performance of Intel's high 
volume HMOS dynamic RAM 
production technology. 

Incorporating many systems 
oriented features such as low 
power dissipation, automatic in- 
itialisation, extended cycle opera- 
tion and two-line bus control to 
eliminate bus contention, the 
2186 is particularly suited to 
microprocessor systems applica- 
tions where higher integration yet 
lower cost is required. 

For further information con- 
tact )ermyn Distribution, Vestry 
Estate, Sevenoaks, Kent. 

Government 
Unveils Cable 
Plans 

Work on advanced cable 
systems in up to 12 areas 

could start this year under pro- 
posals published recently by the 
Government in the White Paper, 
"The Development of Cable 
Systems and Services". 

The White Paper, presented to 
Parliament jointly by the Home 
Secretary and the Secretary of 
State for Industry, is a com- 
prehensive statement of Govern- 
ment policy across the range of 
cable issues. In the broadcasting 
field, it sets cut the Government's 
reponse to the Hunt Report, 
published last October. 

In outline, the broad strategy 
is: 

Cable investment should be 
privately financed and market - 
led. 

Regulation should be as light 
as possible to allow the develop- 
ment of a wide range of services 
and facilities. 

The regulatory framework 
should be flexible so that it can 
adapt as technology changes. 

Key safeguards are needed to 
ensure that existing broadcasting 
and telecommunications services 
are not impoverished and to take 
account of the fact that cable ser- 
vices will be directly available in 
the home. 

Legislation will be introduced 
to establish a new Cable Authori- 
ty to award franchises, supervise 
programme services and promote 
cable development. If this then 
goes ahead as the White Paper 
envisages, the Government will 
be prepared to authorise up to 12 
pilot cable systems each covering 

Man 
Overboard! 

We're sad to report that 
Peter Green will be leaving 

the ETI fold, taking his hideous 
puns with trim. He won't be going 
far, thot.gh, just across the cor- 
ridor in fact, to the Computing 
Toady, whoops, I mean Today, 
office, where he'll be assuming 
the editor's chair (and funny little 

l 

, 

ry. 

peaked cap too). The things some 
people will do for a bigger 
desk .. . 

Unfortunately, until we find a 
successor to Peter, our ability to 
answer technical enquiries will be 
severely restricted, so we'd ap- 
preciate it if you could try and 
sort out the problem yourself 
before writing. If you do write, it 
would help enormously if you 
could follow the guidelines given 
our Reader Services page, page 
86. 

. 

The ex -deputy editor unwinds after a hard day battling against broken 
typewriters, Space Invaders and colour-blind artists. 
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a maximum of about 100,000 
homes. The systems will have to 
offer a oositive contribution to 
advanced technology, com- 
prehensive programme services, 
and interactive capability. In the 
interim, the pilot projects will be 
set up under existing legislation. 
The Department of Industry will 
assess technological and telecom- 
munications proposals, while 
programme services will require 
Home Office approval. 

Existing relay operators will be 

allowed to offer new programme 
services over their systems for a 
transitional period, pending the 
installation of advanced 
technology. (Most relay services 
are limited to 4 or 6 channels.) 
Where necessary, the normal 
"must carry" rule - under 
which they have to relay current 
broadcast services - will be 
relaxed if customers are provided 
with alternative means of receiv- 
ing BBC and IBA channels at no 
extra cost. 

First Come .. . 
Competition for our attention 
can be pretty hot, you know, 

and PR companies sometimes 
resort to dirty tricks, like, having 
noticed that ETI has an all male 
staff, sending us pictures of scan- 
tily clad women adorning their 
products. They really should 
know better, because here, at 
ETI, it's the naked truth about 
electronics we are after. 

What has provoked this little 

diatribe is the near simultaneous 
announcement of two companies 
that they were the first to in- 
troduce leal cordless telephones. 

We think that the fact that 
Fidelity (left) look so relaxed 
probably means it was them, and 
that's also the reason why British 
Telecom didn't send us a photo, 
for fear of giving the game away 
with their false smiles .. . 

No, we're not going to give 
you any addresses - both phones& 
will be very widely available. 

ETI JULY 1983 
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BRANDLEADING ELECTRONICS 

NOW'AVAILABLE: IN. KIT FORM 

AT -80 
Electronic Car Security System 
Arms doors, boot, bonnet and has security loop to protect 
fog/spot lamps, radio/tape. CB equipment 
Programmable personal code entry system 
Armed and disarmed from outside vehicle using a special 
magnetic key fob against a windscreen sensor pad adhered to 
the inside of the screen Fits all 12V neg earth vehicles 
Over 250 components to assemble 

e. 

SX1000 
Electronic Ignition 
Inductive Discharge 
Extended coil energy 
storage circuit 
Contact breaker driven 
Three position changeover switch 
Over 65 components to assemble 
Patented clip -to -coil fitting 
Fits all 12v neg. earth vehicles 

SX2000 
Electronic Ignition 
The brandleading system 
on the market today 
Unique Reactive Discharge 
Combined Inductive and 
Capacitive Discharge 
Contact breaker driven 
Three position changeover switch 
Over 130 components to assemble 
Patented clip -to -coil fitting 
Fits all 12v neg. earth vehicles 

SPECIAL OFFER 
"FREE" MAGIDICE KIT WITH 
ALL ORDERS OVER £45.00 

SPARKRITE 82 Bath Street Walsall 

SELF 
ASSEMBLY KIT 

SX 1000 
SX 2000 
TX 1002 

£12.95 
£19.95 
£22.95 

TX 2002 £32.95 
AT 80 
VOYAGER 
MAGIDICE 

£32.95 
£64.95 
£9.95 

PRICES INC VAT POSTAGE & PACKING 

Illaa ~I NM ~I IN* 

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 rules 180 gallons 100 hours Full Imperial 
and Metric calibrations Over 300 components to assemble 
A real challenge for the electronics enthusiast, 

E. 
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TX 1002 
Electronic Ignition 

Contactless or contact triggered 
Extended coil energy storage circuit 
Inductive Discharge Three position 

changeover switch Distributor 
triggerhead adaptors included Die cast 
weatherproof case Clip -to -coil or remote 
mounting facility Fits majorityof4Et6cy1. 
12V. neg. earth vehicles Over 145 
components to assemble. 

jrnC7C1C1 

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 

An SPARK RITE unulut is nnd,hsupis iu, 

West Midlands WS1 3DE England 

NAME 

hilly i iWi rivl ily one in iri,n, Wtlil P.,liiil 

MAGIDICE 
Electronic Dice 
Not an auto item but great tun 
for the family 
Total random selection 
Triggered by waving of hand 
over dice 
Bleeps and flashes ~mg 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 P07 battery 
Over 100 components to assemble 

JIM Ella 1=1 ME 
lei 109221614791 Allow 28 days for delivery, 

4h0 
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.y or industry Yes, Ma'am? 
Anew robot, designed to work 
alongside rather than replac- 

ing a human being, has been 
launched by Patscentre Interna- 
tional and Prutec. Yes -Man (he's 
the one in the middle, without a 
silly grin) is the latest develop- 
ment from the association bet- 
ween Patscentre, the science and 
technology division of PA Inter- 
national, the management con- 
sultancy group, and Prutec, the 
high technology funding sub- 
sidiary of the Prudential 
Assurance Company. 

The importance of Yes -Man 
lies in its ability to work with an 
operator in 'mixed assembly' 
tasks. Yes -Man carries out the 
more routine portions of the task 
leaving the human being free to 
exercise his skills in the cognitive 
and manipulative elements to 
which he is best suited. This 
specialisation is claimed to both 
improve productivity and con- 
tribute to a more rewarding work- 
ing environment. 

Shorts 
Non -volatility in Sinclair 

memory has its advantages, or so 
think Cambridge Microelec- 
tronics Ltd, because they've just 
released the CRAMIC-81 upon an 
unsuspecting world. For (79.95 
(plus VAT, but including p&p), 
you can have 161 of long -life (10 
years) of memory retention on 
your ZX81 . they must have 
seen our PseudoROM project. If 
you want complete permanance, 
Cambridge Microelectronics are 
also offering an EPROM program- 
mer for the '81, called 
PROMER-81. Cambridge 
Microelectronics Ltd may be 
found at One Milton Road, Cam- 
bridge CB4 1YU. 

Looking for a way to get rich? 
The National Computing Centre, 
Oxford Road, Manchester M1 
7ED, have launched a manage- 
ment training package entitled 
'Profits from Microchips'. Mind 
you, you've got 3o be fairly well 
off to start oft with, as the 
package will cost you a cool E800. 

Ferranti have extended their 
range of microphone amplifier 
ICs by introducing three new pro- 
ducts, the ZN475E, ZN476E and 
ZN477E, designed for piezo- 
electric, moving coil and simple 
electret traisducers. Ferranti 
Electronics Ltd, Fields New Road, 
Chadderton, Old lam, Lancashire 
OL9 8NP. 

They've been busy at ILP, as 
they've recently aunched a new 
range of regulated power supply 
modules, as well as a new range 
of modular power units. Do they 
ever sleep? ILP Electronics Ltd, 
Graham Bell douse, Roper Close, 
Canterbury, Kent CT2 7EP. 

NEC Electronics (UK) Ltd, of 
116 Steven -am Street, New 
Stevenson. Motherwell ML1 4LT, 
have launched a new 1 F (yes, one 
farad) super -cap, specifically for 
on -board memory power back- 
up. Rated at 5 V DC, the unit oc- 
cupies less than 1 cubic inch in 
volume. 

Why buy when you can hire? 
Aughton Automation Ltd have 
written a brochure on their range 
of computers, peripherals and 
robots that you can hire. Aughton 
Hire, Woodward Road, Kirkby 
Industrial Estate, Kirkby, Liver- 
pool L33 7UZ. 

OK Industries UK Ltd, Dutton 
Lane, Eastleigh, Hants SOS 4AA 
have launched a new desoldering 
station, the SA -4, for production, 
prototype or laboratory use. 

Also from OK, a desolder 
pump that has a bronze alloy tip 
in order to avoid CMOS static 
problems. 

Litesold also have a new pro- 
duct, the MG self -feeding solder- 
ing gun, which allows the option 
of using solder from a bench - 
mounted reel or from a reel 
mounted on the gun itself. Light 
Soldering Develoments Ltd, 
Spencer Place, 97/99 Gloucester 
Road, Croydon, CR0 2DN. 

Enclosure Technology of Unit 
G, Southampton Airport, 
Southampton SO2 2HG have 
launched two new product 
ranges: the Chassis Europe, a 
range of chassis kits in 11 height 
ranges and four depths and the 
Harmonite instrument cases, in 
five heights, three widths and 
three depths, and also with a 

range of accessories. 
First of this month's rash of 

catalogues: this one's from HB 
Electronics, of Lever Street, 
Bolton, BL3 6131, and features 
Ungar soldering and de -soldering 
equipment. 

Not exactly a catalogue, but 'a 
new 8 p colour brochure' is 
available from BI(C-Vero 
Packaging, Industrial Estate, 
Chandlers Ford, Eastleigh, Hants 
S03 3ZR, and it describes Speed - 
wire, as reviewed in your very 
own ETI in June 1982. 

There seem to be a lot of small 
companies based in Cambridge 
and specialising in ZX 
peripherals. Here's another one, 
called (original name, this) Cam- 
bridge Computing. They're ever 

so excited about their new, 'total- 
ly unique' joystick for both the 
'81 and the Spectrum, that they 
say will work with all software. 
They won't be launching the 
thing till lone, though (they're at 
1 Benson Street, Cambridge). 

We mentioned Southampton 
Universities' computer holidays a 
couple of months ago in Digest. 
They now tell us that they are able 
to offer places to disabled people, 
due to their having a purpose 
built hall for disabled students. 
For more information write to 
M.A.P.S.,. 37 University Road, 
Southampton SO2 1TL (tel 0703 
558621). 

Why do suppliers seem to shy 
away from calling a catalogue a 
catalogue? Latest offenders 
(again) are Elkan Electronics, 
Freepost, 11 Bury Road, 
Prestwich, Manchester M25 8JZ, 
who call their catalogue of soft 
and hardware for the Dragon 
computer the 'Dragon Super- 
market'. Well, really. 

Cetronic Components Ltd have 
issued a brochure on their wire- 

' wound resistors and poten- 
tiometers. free to trade people, 
your copy may be had from 
Cetronic Components Ltd, Hod- 
desdon Road, Stanstead Abbots. 
Ware, SG12 8EJ. 

The Computer Trade Associa- 
tion inform us that if you manag- 
ed to join them before tune 1st. 
then the membership would have 
cost you £20, whereas after it'll 
set you bad LSO. The association 
aims to represent all sections ui 
the indusirx, including retailers, 
distributors, software houses, 
manufacturers and consultants, 
and may be found at 108 
Margaret Street, (oalville, 
Leicestershire LE6 2LX. 

Pronto Electronic Systems, 
466-478 Cranbrook Road, Gant. 
Hill, Ilford, Essex have released 
two new ultra -low noise op - 
amps, the OP -27 and the OP -37 
Depending on their availability, 
we're hoping to bring you a data 
sheet on these in the near future. 

Feeling boxed in? You may be a 
case for assistance from Boss In- 
dustrial Mouldings Ltd, who have 
extended their range of ABS pot- 
ting boxes. Boss Industrial 
Mouldings Ltd, lames Carter 
Road, Mildenhall, Suffolk 1P28 
7DE. 

At last! Someone who calls 
their catalogue a catalogue, and 
not a short -form supermarket file 
system. Rafi Electronics, 98 
Croydon Road, London SE20 7AB 
present a range of professional 
DIN standard keyboards with 
considerable scope for 
customisation. 

The Irish Amateur Computer 
Club has written to inform us of 
their existence, and to say that 
our readers will get a warm 
welcome from them. In par- 
ticular, they say that they are 
keen to recruit people with a 
good knowledge of hardware. 
The club may be reached via 
Nigel Carry (general secretary), 
166 McKee Avenue, Finglas East, 
Dublin II. 

Last but by no means least on 
our list (actually, it was at the top 
of the pile until it fell on the floor) 
comes Towers' International 
Digital IC Selector. From tL311 to 
ZN74I19F, it lists a very large 
number of ICs (no, we didn't 
count) with brief details of use, 
an indication of the pin -out, and 
any substitutes that are mailable. 
Published hs W. Foulsham & Co, 
it should he available through ans 
good technical bookshops. (Note 
Thai it doesn't «user 
microprocessor ICs, these have a 

volume of their own in the 
series). 

We would tell sou that the 
British Amateur Electronics Club, 
c/o Dickens, 26 Forrest Road, 
Penarth, South Glamorgan, have 
just published their latest 
newsletter ... we would tell you, 
but they addressed the accompa- 
nying letter to "The Editor, Elec-1 
tronics and Music Maker ... 
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MULLARD SPEAKER KITS 
Purposefully designed 40 watt R.M.S. and 30 

wan R.M.S. 8 ohm apwker ayetem recently 
developed by MULIARD'S specialist team in 
Belgium. Kits comprise Mulled woofer 18' or 

5'1 with loam surround and aluminium voice coif. 
Mulled 3' high power domed tweeter. B.N.E. 
built and tested crossover based on Mulled 
cbcuh, combining low loss component, glass 
fide board and recessed loudspeaker terminals. 
SUPERB SOUNDS AT LOW COST. Kits supplied 
in polystyrene packs complete with Instructions. 
8' 40W system - recommended cabinet sue 240 
x 216 x 445mm 
Price £14.90 sash + (2.00 P e P. 
5' 30W system - recommended cabinet size 

160 x 175 x 295mm 
Price ('13.90 each + (1 50 P 8 P. 

Designer approved hat pack cabinet kits, 
including grill fabric. Can be finished with iron on 
veneer or self adhesive vinyl etc. 
8' system cabinet kit 0.00 sech + (2.50 P It P. 

5' system cabinet kit 17.00 eech + 12.00 P e P. 

STEREO CASSETTE TAPE 
DECK MODULE 
Composing of a top panel and tape mechanism coupled ter 

a record/play bank printed board eseembiy. Supplied as 
one complete unit for horizontal installation into cabinet or 
console of own choice. These units are brand new, ready 
bolt and tested. 
Features Three dgo rape counter. Autostop. Six piano 
type keys, record, rewind, fast forward, play, stop and 
eject. Automatic record level control. Main inputs pus 
secondary inputs for stereo microphones. Input 
Sensitivity: 100mV to 2V. Input Impedance: 68K. 
Output level: 400mV to both left and right hand 
channels. Output Impedance: 10K. Signal to noise 
redo: 45d5. Wow and flutter: 0.1%. Power Supply 
requirement.: 18V DC el 300mA. Connections The 
left and eight hand stereo inputs and outputs are via 
individual screened leads, all terminated with phóno plugs 
Iphono sockets provided/. Dimendon.: Top panel 5(in 
x 113in. Clearance required under top panel 2&err. 
Supplied complete with cease diagram and Connecting 
diagram. Attractive black and silver finish. 
Price (28.70 + (2.50 postage and packing. 
Supplementary parts for 18V D.C. prewar supply 
(transformer, bridge rectifier and smoothing capacitor/ 

LOUDSPEAKERS 
THREE (DUALITY POWER LOUD- 
SPEAKERS (15". 12" and 8" See 'Photo). 
Ideal for both HI -Fl and Disco applica 
(Ions- All units have attractive cast alu- 
minium (ground finish) fixing escutcheons. 
Specification and Prices. 
15'' 100 watt R.M.S. Impedance 8 ohms. 
50 oz. magnet. 2" aluminium voice coil. Res. 
Freq. 20 Hz. Freq. Resp. to 2.5KHz. Sens. 
97dB. Price: £34.00 each + £3.00 P&P 
12" 100 watt R.M.S. Impedance 8 ohms. 11 

50 oz. mag net. 2" aluminium voice cod Res. - e 

Freq. 25Hz. Freq Resp. to 4 KHz. Sens. /%z' 
95dB. Price: £24.50 each + £3.00 P&P 
8" 50 watt R.M.S. Impedance 8 ohms. 20 tr 
oz. magnet. 1 aluminium voice coil. Res. 
Freq. 40Hz. Freq. Resp to 6 KHz. Sens. e 

92dB. Black Cone. Price: £9.50 each. Also 
available with black protective grille Price: 
£9.99 each. P&P £ 1.50. 

12' 86 watt R.M.S. McKENZIE C1286GP (LEAD GUITAR, KEYBOARD, DISCO) 2" 
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq. 
Resp. to 6.5KHz., Sens. 98dB. Price: £22.00 + £3 carriage. 
12" 85 watt R.M.S. McKENZIE C1286TC (P.A., DISCO) 2" aluminium voice coil. Twin 
cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Rasp. to 14KHz. Price 122 + £3 carriage. 
16" 160 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.) 3" aluminium voice toil. 
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Rasp. to 4KHz. Price: £47 + £4 
carriage. 

PIEZO ELECTRIC TWEETERS - MOTORO LA 
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' IKSN2036AI3" ruuid with protective 
wire mesh, deal for bookshelf and medium 
sized Hi-fi speakers Price £4.29 each. 
TYPE 'B' IKSN1005AI 3'6" super horn For 
general purpose speakers, disco and P A 
systems etc Price £4.99 each. 
TYPE 'C' IKSN6016AI2' 5' wide dispersion 
horn For quality Hi fi systems and quality 
discos etc Price £5.99 each. 
TYPE 'D' IKSN1025AI2 6" wide dispersion 
horn Upper frequency response retained 
extending down to mid range 12KHzl Suitable 
for high quality Hi fi systems and quality 
discos Price £7.99 each. 

TYPE 'D'' 

PA,0Ilt 

8O LOUDSPEAKER 
lJ 1 The very best In quality 

and value. 
Ported tuned cabinet in hard- 
wearing black vynide with protec- 
tive corners and carry handle. Built 
and tested, employing 10in British 
driver and Piezo tweeter. Spec: 80 
watts RMS; 8 ohms; 45Hz-2OKHz; 
Size: 20in x 15in x 12in; Weight: 
30 pounds. 

Price: £49.00 each 
£90 per pair 

Carriage: £5 each £7 per pair 

BK ELECTROÑICS 
Prompt Deliveries 

VAT inclusive 

prices 

Audio Equipment 

Test Equipment 

by 

Thandar 

and 

Leader 

HOBBY KITS. Proven designs including glass 
fibre printed circuit board and high quality 
components complete with instructions. 

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensi- 
tive microphone. Range 100/300 metres. 5 x 46 x 14mm (9 volt) 
Price: £7.99p 
DIGITAL THERMOMETER -9.9°C to +99.9°C. LED display. Coin 
plete with sensor 70 x 70 mm (9 volt) Price: £27.60p 

o 3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap con- 
° trolled. professional pe"formance. Range up to 3 miles 35 x 84 x 12 
,' q mm (12 volt) Price: £12.49p 

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/ 
RECEIVER 27MHZ Range up to 500 metres. Double coded mod- 

. ulation. Receiver output operates relay with 2amp/240 volt 
contacts. Ideal for many applications. Receiver 90 x 70 x 22 mm 9/ 
12 volt) Price: £18.49 Transmitter 80 x 50 x 15 mm (9/12 volt) 
Price £10.29 P&P All Kits +50p. S.A.E. for Complete list. 

TYPE 'E' (KSN1038A) 3'k" horn tweeter with 
attractive silver hmsh trim Suitable for Hi ti 
monitor systems etc Price £4.99 each. 
TYPE 'F' IKSN1057AI Cased version of type 
'E' Free standing satellite tweeter Perfect 
add on tweeter fora conventional loudspeaker 
systems Price 110.75 each 
PbP 20p ea. for SAE for Piezo leaflets). 

BSR P256 TURNTABLE 
P256 turntable chassis S shaped tone arm 

Belt driven Aluminium platter 
Precision calibrated counter balance Anti 
skate bias devicel Damped cueing lever 

240 volt AC operation IHzl Cut 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 £31.35 each. C2 50 P&P 

rll POWER AMPLIFIER 
MODULE 

./ . 
, v ` 

` e- 

New model. 
Improved specification 

v1 11 

3 watt FM 
Transmitter 

NEW OMP100 Mk.I( POWER AMPLIFIER 
MODULE Power Amplifier Module complete 
with integral heat sink, toroidal transformer 
power supply and glass fibre p.c.b. assembly. 
Incorporates drive Circuit to power a compatible 
LED Vu meter. New Improved specification 
makes this amplifier Ideal for P.A., Instrumental 
and Hi -Fi applications. 
SPECIFICATION 
Output Power:- 110 watts R.M.S. 
Loads:- Open and short circuit proof 4/16 
ohms. 
Frequency Response:- 15Hz 30KHz 3dB. 
T.H.D.:- 0.01%. 
S.N.R. (Unwelphied):- 118dB ±3.5dB. 
Sensitivity for Max. Output:- 500mV 91 10K 
Price.- £31.99 + £2.00 P&P. 
Vu Meter Price:- £7.00 + 50p PAP 

HOME PROTECTION SYSTEM 
Better to be 'Alarmed' then terrified. 
Thandar's famous 'Minder' Burglar Alarm System. 
Superior microwave principle. Supplied as three units, 
complete with interconnection cable. FULLY 
GUARANTEED. 
Control Unit - Houses microwave radar unit, range 
up to 15 metres adjustable by sensitivity control. 
Three position, key operated lacia switch - off - test - armed. 30 second exit and entry delay. 
Indoor alarm - Electronic swept freq. Steen. 
104dB output 
Outdoor Alarm - Electronic swept freq. siren. 98dB 
output Housed in a tamperproof heavy duty metal 
case. 
Both the control unit and outdoor alarm contain re- 
chargeable batteries which provide full protection 
during mains failure. Power requitement 200/260 Volt 
AC 50/60Hz. Expandable with door sensors, panic 
buttons etc. Complete with instructions 
SAVE OVER 51Q0 1)5101 pine £228.8.1 - B.K.E.'s BARGAIN PRICE £128.00 
+ £5.00 P&P. 
S.A.E. for colour brochure. 

SAFGAN DT -520 DUAL TRACE OSCILLOSCOPE. New 
British model, 12 month guarantee. 20 MHz Band Width. 
Specification: * CHI, CH2. 5mV/div-20V/div * Teme 
Base: 1 Sec/din-10Ons/div. * XV Facility Matched XV 
inputs * Trigger: Level control ± slope selection 
Auto, normal. TV Triggering. * Z -Modulation * CAL out- 
put 1V 1 KHz * Sweep output 0.9V * Graticule blue ruled 
10 e 8 cm, (5' C R.T.) Very sharp trace * Size: H235mm, 
Wt 77mm. D360mm. Weight. 6 5 Kgs. Supply 200.24- 
V. 40.60Hz. Price. £241.50 - FREE Securicor 
Delivery, Probes: X1 £ 8 05, X1/X10 Switched £ 10 93. 

TYPE _F" B.K. ELECTRONICS 
VISA 

9ECUHTy 

FREE SECURICOR 
DELIVERY 
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Extended 
Bleep 

Britain's first wide -area 
radiopager with a message 

display was launched by British 
Telecom Radiopaging in April. 

A ten -digit liquid crystal 
display on the new pager can be 
used to identify the caller (by giv- 
ing a phone number), or to con- 
vey a message. The Nast two 
messages are stored in its memory 

and can be displayed at the touch 
of a button. 

Like a tone pager, the new ver- 
sion gives a distinctive bleep to 
alert users. It also has a tiny lamp 
which flashes in response to a 
call. This enables users to keep in 
touch even when the bleep is 
muted to avoid disturbing others. 

Display Page is the name of 
British Telecom Radiopaging's 
new service. For the first time it 
makes it practical for customers 
to advertise their paging numbers 
so that anyone may call them. 

Guildford Gets 
The Wire 

Discussions have been taking 
place between Rediffusion 

and Guildford Borough Council 
on a proposal by the company to 
install and operate an advanced 
multi channel cable television 
system in the city. 

The proposed network would 
be a modern switched star cable 
system providing initially up to 30 
television channels together with 
up to 20 FM channels. The system 
would be interactive, of`ering the 

Modular 
Security 

Riscomp Limited announce an 
addition to their range of 

security modules and accessories 
with an infra -red system known 
as the IR 1470. The unit, which 
operates from a conventional 
supply, consists of a separate 
infra -red transmitter and 
receiver, and provides a 
modulated beam of infra -red 
light over distances of up to 53ft. 
In the event of the beam being in- 
terrupted, a relay in the receiver 
unit is energised, which if con- 
nected to an appropriate warning 
device can he used to sound an 
alarm. Boni transmitter and 
receiver are housed in compact 
moulded enclosures and easily 
mounted on most surfaces. 

The system which is British 
made and sully guaranteed, is 
supplied with comprehensive 
data and costs £25.60 + VAT. For 
further information conrad 
Riscomp Limited, 21 Duke Street, 
Princes Risb rough, Bucks H?17 
OAT. 

EMI Joins CD 
As you may have seen in the 
newspapers, EMI have decid- 

ed to join in on the compact disc 
bandwagon. They had been a 

significant absentee from the 
furore of the CD launches, but it 
looks as though the fact that all 
the players have sold out 
wherever they've been put on 

sale has persuaded EMI to adopt 
the medium. 

They say that they will be 
building a catalogue strength of 
over 200 titles during the first 
twelve months. Though this is a 
tiny proportion of just the new 
releases from EMI and its sub- 
sidiaries, it would still represent a 
100% increase on the CD launch 
catalogue. 

community opportunities tor 
several new information 
technology services. These in- 
clude teleshopping, telebanking, 
security and education in the 
home. 

If central government ap- 
proval is given, Rediffusion's 
plans could make Guildford the 
first city in Britain to possess a 
system which, while providing a 
wide range of national and other 
tv programmes, would enable a 
new concept in community televi- 
sion to be developed. As such it 
would become a model for other 
similar systems both in the UK 
and abroad. 

Guildford is considered by 
Rediffusion to be ideally suited to 
this new enterprise with a 
demographically well balanced 
community (we think that means 
rich). It encompasses a wide 
range of activities and interests 
with opportunities for cultural 
and educational services provid- 
ed by the university, the 
cathedral and other local 
organisations. 

Watch With 
The BBC 

Digithurst's latest vision 
analysis product has been 

designed to run with the BBC 
microcomputer. It enables the 
Model B BBC computer to be link- 
ed to a standard home video 
recorder and pre-packaged im- 
ages to be transferred into the 
micro. 

The interface, known as 

No Mail Order 
Orics 

Oric Products' own mail order 
operation for the Oric 1 and 

all peripherals has stopped accep- 
ting orders, and Oric is putting its 
promotional strength behind 
retailers with a £50,000 advertis- 
ing campaign for the April -June 
period and full colour point of 
sale kits available to all stockists. 
Oric 1 is now available from W. 
H. Smith, Dixons, Greens, 
Laskys, Micro C, Micro 
Peripherals, Spectrum, Com- 
puters for All and other 
specialist outlets. 

MicroEye, enables pictures to be 
digitised with a 256 x 256 resolu- 
tion, although with the BBC 
Model B only 128 x 128 pixels are 
used. Digithurst decided to go íor 
a high resolution as it feels users 
will want to upgrade the system 
when they add a second pro- 
cessor to their BBC kit. The inter- 
face is supplied as a total package 
providing the cable connections 
to both the video recorder and 
the BBC user port. A complete 
suite of software is supplied 

`-r 

allowing the user to analyse cap- 
tured images, and to dump them 
onto the disk or a printer. 

As well as running with the 
BBC machine the above package 
can also be connected to a range 
of other microcomputers such as 
Research Machine 380Z, Apple, 
Commodore, Hewlett Packard, 
IBM, Sirius, etc. 

The package price is £295 + 
VAT. Digithurst Ltd, Leaden Hill, 
Orwell, Royston, Herts, SG8 
5QH. 

o. 
- 
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Play the AMBIT numbers game ...... 
The long awaited implementation of on-line order processing is with us at last, and whilst this means that orders 
for in -stock items can now be processed more efficiently, it also means that orders should be submitted using 
stock codes for best results. Our current catalogue (75p) includes all order codes (watch out for the new 
expanded Spring edition), but here's an abstract from some of the more popular lines to use as a quick 
reference. 
Rememberthat you can also access our catalogue via REWSHOP on 
REWTEL, which now includes on-line current price and delivery 
information. You need a 300 baud MODEM and RS232 terminal, 
(various suitable configurations based on popular micros have 
been published in recent past issues of Radio and Electronics 
World). 

Tex 
4703 

5101 No 

7304703 
Pre. 
4.49 

4000 CMOS 
1eee 5501 No Pree 4701 23 04704 4.74 

4000118 22 04000 0.11 4705 2304705 4.04 

4001 2104001 0,11 4706 2304106 4.50 

4002 7304001 SU 4720 1304710 4.00 

4007 2304001 0.13 4723 1304723 095 

4008 7304008 0.50 4724 2304724 095 
400908 2104009 0.25 4725 233725 2.74 

4011 7304011 0.11 40014 2340014 0.54 

4011UB 7304011 0.11 40085 2340089 011 
4012 7304011 0.14 40099 2340098 0.54 

4013 2304013 0.15 40106 23 40106 0.69 

4015 133015 0.50 40160 2310160 1.05 

4016 1304016 132 40161 23 40161 1.05 

4017 2704071 040 40161 23 40162 1.05 

4010 2704020 0.55 40163 2340163 1.05 

4011 1304011 0.55 40174 2340174 1.05 

4021 2304017 0.55 40175 23 40175 1.05 

4023 1304023 0.15 40193 23 40192 1.08 

4024 233011 0.33 40193 23 40193 1.00 

4015 23 04075 0.15 40195 2340195 1.08 

4027 233027 0.26 741SXX 
4028' 
4029 

7304028 
1304019 

0s0 
0.55 741500 31 07400 0.11 

4035 73 04035 0.67 /4501 3107401 0.11 

4040 733040 0.11 741501 3107401 0.11 

4042 23332 1.50 741503 3107403 0.11 

4043 23333 0.50 741504 31 07404 0.14 

4044 7704041 011 741505 3107405 0.14 

436 73336 0.50 741508 310743 0..14 

404958 770439 0.24 141509 3107409 5.14 

4050 2304050 0.24 741510 3107410 0.14 

4051 73 04051 0.55 741511 3107111 0.14 

4052 733052 0.55 741517 3107417 0.14 

4053 2304053 0.55 741513 3107413 0.31 

4060 233060 0.75 141 514 3107474 0.37 

4066 7304066 0.10 741515 3107415 0.14 

4068 23 3068 0,11 741530 3107470 5.14 

40690 2204069 0.14 741511 3107411 0.14 

4070 23 04070 0,15 741522 3107422 0.14 

4071 1304071 0.11 741526 3107126 0.14 

4077 1304072 0.15 741527 3107477 0.30 

4073 23 3073 0.15 741528 31 07178 0.16 

4075 733075 0.16 741530 3107430 0.11 

4076 733076 0.55 741532 3107432 0..14 

4071 733077 111 741573 37 07133 0.14 

4078 7304078 0.11 741537 3107437 0.16 

4081 23 04091 0.11 741539 31 07438 0.14 

4097 1704087 0.11 741040 3107440 0.18 

4093 7304093 0.20 741541 3107117 0.30 

4099 233059 0.00 741547 3107447 0.75 

4175 2304175 0.10 741048 3107448 0.40 

4502 2304502 0.10 74549 3107449 0.80 

4503 2304503 050 741551 3107451 0.14 

4506 1304506 0.70 741554 7107151 0.14 

4507 2304507 0.37 74555 3107155 0.14 

4508 233508 1.60 741574 3107171 0.11 

4510 7304510 0.55 741575 3107475 0.71 

4511 7304511 045 741576 3107476 0.75 

4512 73045I7 0.55 74578 3107479 0.19 

4514 1304514 1.75 741.583 3107483 0.33 

4515 2301515 1.25 741585 3107485 0.44 

4516 1304516 0.50 141586 3107486 1I5 
4518 2704518 0.35 )11590 3107190 0.24 

1510 7304510 050 741.591 3107491 036 
4571 23 04521 1.30 74597 3107191 0.37 

4522 1304522 011 74597 3107197 0.24 

4576 7304526 O50 741595 3107495 0.75 

4527 2304527 0.10 7415107 7171107 0.11 

4528 733528 045 7415109 31 74109 0.25 

1519 1364529 0.70 7415112 3174711 0.21 

4531 233531 0 65 7415113 3174113 0.21 

4532 133532 040 7415114 31 71114 0.11 

4531 233534 4D0 7415117 31 74172 0.27 

4536 7304536 2 50 /45123 3174173 0.31 

4538 2304538 015 715125 3174125 0.7/ 

4539 2304539 010 7415176 31 74116 0.77 

4543 2304613 010 7415177 31 74131 0.77 
4549 733519 750 7415133 31741.13 0.74 
4553 2304553 270 7415136 31 71136 0.20 
4554 2304554 170 7415738 3174138 0.10 

4555 1304555 0.35 145139 31 11139 0.10 

4556 7304556 040 7415151 31 71151 0.30 

4557 233557 2.30 7415153 31 74153 0.34 
4558 2304558 010 7415155 31 74155 0 30 

4559 7304559 3 90 7415156 JI 71156 0.31 

1560 1304560 7.50 7415157 31 74757 0.27 

4561 7304561 1.00 71(5158 3174158 0.27 
4562 2304562 756 745160 3174160 0.34 

4566 2304561 1.70 7415161 31 71161 0 75 

4568 2304568 145 7415162 31 74162 0.35 

4569 1304569 1 70 7415163 3174163 0.35 

4567106 7304577 0.37 7415164 3171164 0.40 
4580 2304580 1.75 7415185 31 74165 0.50 

4581 233561 1.40 7415166 31 74166 0.50 
4581 1304587 070 1415166 31 71166 0.59 

4583 133583 0.10 7415170 374170 0.53 
4584 1304581 0.77 7415171 31 74173 0.47 
1585 1304585 0.45 74151/4 31 74174 0.37 

4702 2304/02 4.50 7415115 3I71175 0.40 

Prices shown here exclude VAT, and the P&P charge is currently 
60p per order(unless otherwise indicated). Remember that our tele - 
sales service operates with human beings (not 'dumb' machines) 
from 8am to 7pm (and frequently later) Monday to Friday, and 9am 
to 6pm on Saturdays. REWSHOP operates 24 hours a day, 365 days 
a year with full price and delivery information. 

ALWAYS USE STOCK NUMBERS WHEN ORDERING PLEASE. 
1,0e 51408 No Pre. 

7415181 3174181 0.17 

7415183 3174183 1.05 

7415190 31 74190 0.39 
7415191 3174191 0.39 
7415192 3174192 0.39 
7415193 31 71193 0.39 
7415194 31 74794 0.79 

7415195 3174796 0.33 
7415196 31 74196 0.79 
745197 
7415221 

7415240 

7415241 
7415242 
7415243 

7415144 

7415245 
7415751 

7415353 
7415257 

7415258 

7415259 
7415260 

7415266 

7415273 

7415179 

7415283 
7415190 

7415193 
7415298 

7415365 
7415366 

7415367 

7415369 

7415373 
7415374 
7415375 

7415377 

7415376 
7415379 

7415385 
7415386 

7415390 
7415793 

7415398 
7415399 

7415490 
7415670 

3174197 0.47 
3174211 0.50 
31 74240 0.60 
3171241 0.10 
31 71742 0.51 
31 71243 0.55 
3174211 060 
3171745 1.00 
3174257 0.36 

3174753 0.36 
3174257 0.36 
3771298 0.36 
3171259 0.51 

3174260 0.26 

3174266 0.70 
31 7473 0.70 
3174179 0.35 

3174183 0.40 
3171290 0.40 
31 74293 0.40 
3174798 0.54 
3171365 0.34 
31 74366 0 40 

3171367 0.30 
3174368 0.30 
3174373 5.72 
31 74371 0.72 
3174375 0.31 

3774377 0.60 
31 71318 0 44 

3174379 0 44 

3174385 110 
3174386 0.27 
3174390 0.51 
31 74393 0.41 
31 74398 0.10 
3174399 0.55 
3174190 0.60 
3174670 1.15 

74CXX 

74[00 
74002 
14[04 
74[09 
74[10 
74[14 
74C20 

74C30 

74032 

74C42 

74C48 

74073 

74[74 
14076 
740113 

74[89 
74096 
74[69 
74[90 
74093 
74[95 
74[107 
740151 
740154 
740157 

1907100 0.75 
2907402 0.35 
4069[ 
2907106 0.35 
2907410 0.35 
45840 
1907120 0.35 
.907130 0.35 
7907432 0.75 

1907442 I.OS 

2907448 
7907173 
2907474 
29 07176 
19 07483 
2907485 
2907485 
1907489 
79 07490 
7907493 
79 07495 
2974107 
2974151 
1914151 
29 74157 

71C160 40160 

74[1610 40161CM 
74[1620 40161CM 
7401630 40163051 
740161 2974161 
740165 29 74165 
74173 40780 
74[1740 40174CM 
7401750 4017508 
7401930 40192CM 
74[1930 40193CM 

74[1950 40195[8 
740200 
74[221 
74[901 
74[902 
74C903 
14C904 
74[905 
740996 

740907 
740908 

740909 
740910 

Ambit international 
200 North Service Road 
Brentwood, Essex 
CM 14 4SG 

2974200 
2974221 
2974901 
1974902 
7974903 
797493 
2974905 
2974906 
7971907 
79 14908 

7974909 
7974910 

1.50 

0.75 
0.75 
0.60 

1.70 
1.10 
1.30 
3.60 
1.05 
105 
1.75 

0.60 
2.10 
1.05 

2.10 

1.05 
1.10 

1.50 
1.56 

0.55 
0.55 
0.55 
0.55 

450 
8.55 
0 55 
1.10 

7.10 

5 00 

1eee SIx6 No 

74C914 79 74914 
740918 29 71918 
74C925 19 71915 

74[976 19 74926 
740927 79 74977 

' 74HCXX 
748000 
748[02 
748004 
748010 
748[20 
740086 
7400131 
7400266 
741104001 

14004075 
74140141 

7400343 
740074 
7400109 
7400175 
748[373 
748[374 
1414[533 

748053A 

74140165 

7400173 
745[160 
74140161 

746[162 
140[163 
748[4539 
741085 
749[380 
748042 
74140139 

74140139 

74704514 
748[4543 
7010151 
740[158 
740[157 

30 07400 
3047102 
700713 
30 07410 
30 0743 
30 07496 
3074131 
3074266 
30 3002 
30 04075 

3074242 
3074143 
3007471 
3071109 
3074175 
30 71373 
30 74374 

30745.333 

30 74534 

30 71165 
30 71173 

3074160 
30 74161 

30 74162 

30 74163 
3071538 
30 74780 

3074280 
30 07442 
3074138 
30 74139 

3004514 
70 04513 
3071157 
3071158 
3074757 

LINEAR ICs 

IMIOCN 
M610 
1149 
054234 
U2378 
U1478 
U2578 
U167B 
1.141301114 

11430189 
1030814 

1M309014 
10124 
103399 
17347 

1.14349 

16351 
47353 

LM380I1 

111361 

111381 

214419[E 

179/423 
3N425618 

19426618 

18121118 

2041848 
29429E8 
254310.110 
2Ne33CJ10 
184504 
N6541 
#6544 
N455514 

NE556N 

51560[ 
NE562 

9E564 

NE565 

#6566 
9E567 
14E5 70/4 

51624 
.170960 
.01098C 
u/7106C 
61110PC 
4711070 
6A733CM 

.1711[6 

.4741C8 
N747C98 
.A74BCN 

6100010 
61 00011 

6700149 
6102340 
61 00237 
6100247 
6100157 
6100267 
6103010 
6103011 
6103080 
6103081 
6103140 
6103390 
6700347 
6103400 
6103510 
67 035300 

6100380 
6100381 
61 00382 
61 0319 
613730 
61 04250 
61 04260 
61 04270 
6104280 
613290 
61 04310 
6104330 
61 01500 
6105420 
6100544 
6105550 
6105560 
61 05600 
61 00562 
61 00564 
6100565 
61 00566 
6100567 
61 00570 
6100624 
6107090 
6101091 
610710') 
6107101 
6107110 
6107330 
61 07410 
61 07411 
6107470 
61 3780 

Prp 
1.10 

1.30 
6.0G 

6.00 
6.00 

0 54 
0.5/ 
0.41 

0.55 
0.51 
0.74 
1.16 
0.81 
0.56 
0.51 

2 00 

2.00 
0.74 
0.58 
I 08 

1.40 
2.40 

7.40 

2.40 
1.94 
1.20 
1.33 
1.73 
1.31 
1.33 

2.10 
7.95 
7.95 
1.00 
1.00 
1.08 
3.40 

7.75 
0.12 
0.90 
0.90 

2.88 

LOS 
1.16 
8.60 
1.28 
1.28 

1.18 
1.28 
0.57 
0.27 

0.70 
0.65 

0.45 
0.61 

1.60 

0.90 
049 
0.15 
1.00 
1.11 

1.11 
1.90 

1.00 

3.50 

3.00 

/.28 
4.78 
1.10 

71.09 
22.69 
9.87 
7.00 
1.00 
0.70 
0.50 
1.98 
4.05 
4.19 
100 
1.30 
1.10 
745 
7.21 
0.14 
6.31 
0.64 
0.59 

0./6 
0.19 
0.56 
0.10 
0.70 
0.30 

Telecom directory: 
Consumer 0277-230909 
Industrial 0277-231616 
Telex 995194 AMBIT G 
DATEL 0277-232628 

E.C.I.S. DISTRIBUTOR OF THE YEAR 

T,P. 
.4758 
16182041 
1001028 
1041019 
1041031 
1141035 

T0/1054M 
1041062 
1041071 
10110744 
1511093 
1041090 
801177 
841196 
011197 
7041220 
1MI303 
1111307 

MC13107 

001330 
M[1350 
811370 
841388 

1014580 
MC1496P 

511610 
511611 

511112 
511613 
511670 
511611 

511613 

511635 
511676 
511630 

511640 
511641 
A1C1648 

1042002 
01792240 

U1N3242 

01942283 

C13080 
CA3089 
CA3123 
0131301 
0131301 
043140E 
043789E 
0432401 
MC3357 

5704 94 

6100758 
6100620 
6101028 
6101029 
6101031 
6101034 
6101054 
6101062 
6101072 
6101074 
6101063 
6701090 
61 12411 

6101196 
6101197 
6101220 
6101703 
5101307 
6141310 
6101330 
6101350 
61 17370 

6101388 
61 11580 

6101496 
6101610 
6101611 
6101612 
67 01613 
61 01620 
6101611 
6101623 
6101625 
15162701 

6101630 
610130 
8101611 
6101618 
6102001 
6102240 
6101090 
6102283 
6103080 
6103089 
6103123 
6131300 
6131301 
6131100 
6103169 
6132400 
6103357 

MC3359 40 UI7438591 

0107659 
8M3701 
8183701 

1M3900 
10790994 

111391474 

10391514 
894400 
164412 
194413 
1134417 

6644206 
1004420 
7044421 
684423 
1164424 

181430 
884431 
184431 
184433 
184436 

664437 
684438 
884441 
664445 
884446 
864448 
845041 
MC5229 

915531 
9M5614 
506000 
516270 
516310 

516440 
516600 
5456610 
516640 

516690 
516700 
5158710 
151215 
10147555 

018058[[ 
M519362 
051.9383 
610170 
11110321 

6103859 
6103701 
6103702 
6139000 
61 39090 
6103914 
6103915 
61 3100 
610412 
6104413 
61 01417 
610440 
61 14420 

61 14427 

6104423 
6104424 
6104430 
6104131 
6104432 
6104133 
6104136 
6104437 
6134438 
61 04441 
6104145 
6104416 
61 04448 
61 05044 

6105279 
6755320 
61 05671 
61 06000 
6106270 
6106310 
6106410 
6106600 
61 06610 
61 06640 
6106690 
61 06700 
6106710 
6107225 
61 75550 
61 08038 
60 09367 
6109' 
61 10170 

61 10371 

Pre. 
235 
0.71 
1.11 
2.11 
1.10 
7.10 
115 
1.95 
7.59 
5.04 
1.95 

3.05 
1.70 

7.00 
1.00 
1.40 

0.59 
1.55 
1 90 

1.20 
1.20 
1.90 

1.79 
045 
1.75 

1.92 
1.92 

1.92 
201 
2.60 
7.50 
2.50 
7.50 

1.67 
2.25 
2.75 
3.25 
1.25 
3.25 
3.05 
1.00 
0.70 
1.84 
1.40 
0.60 
0.90 
046 
2.70 
1.27 
2.85 

2.95 
16.53 
74.14 

0.60 
0.18 
7.80 
110 
0.10 
1.95 
1.95 
1.80 
1.09 
2.55 
1.65 
130 
1.45 
1.30 
1.95 
1.95 
1.52 
2.53 

1.75 

2.12 
1.15 
1.29 

7.75 
1.65 
2.25 
9.60 
1.15 

4.35 
3.75 

2.03 
745 
3.38 
3.75 
1.19 
2.15 

3.75 
3.75 
146 
3.15 
0.80 
4.50 
1.76 
1.75 
117 
7.75 

T,Oe 5101 No. Ire, 
MA11223 61 11223 7.15 
8611225 61 11275 1.15 
6412002 61 12001 1.72 
8412017 61 12017 0.10 
8012402 61 17102 1.15 
5112411 61 1743 1.70 
8012412 61 12112 1.55 

1513711 61 13741 0 13 

M150366 61.90366 3.35 
M150375 6130375 745 
0453200 6153700 190 

PRESCAEER 

U264 6107640 
0765 6107650 
U266 6102660 
IIC900C 6101190 
05173126 6101311 
0512316 6101318 
M5185573 8105527 
MSM551/ 67 05574 
0505525 6105575 
M5M5536 6105516 
M5055271 6155771 
ICM/106CP 6107106 
1CM7107CP 6107107 
1.07137 6107137 
ICM72168 617116? 
10M71160 61 72167 
ICM7217A 6107217 
5703619 6108619 
588647 6108647 
98793 61 08793 
951190 6109590 
0010551 61 10551 

8112009 6112009 
0040015 6114015 
0044757 6144751 
00145151P 6I 11151 

00145157P 61 14151 
001451567 61 14756 

0.21 
3.11 

7.11 
17.95 
3.94 

1.14 
11.30 
11.70 

7.15 
715 
8.75 
9.55 
9.55 
7.50 
19.50 
1145 
9.50 

3.15 
1.00 
7.70 
7.80 
1.45 
6..00 

4.45 
6.00 
5.00 
1.10 
see 

SMALL SIGNAL AUDIU 

BCIB3 

8[272 
90237 
90238 
90239 
6C307 
BC308 

40309 
BC327 
BC337 

BC473 
60414 
BC415 

60416 
60546 
8[550 
80556 
90560 
90639 
BC640 
MP5/13 
105163 
115108 
211212 
0111653 

)70/53 
767904 
283905 
)07905 
25864&1 
1566184 
2506666 
1506681 
7518720 
3501094E 
75A10B5F 
75C1775A 

2507546E 

25[25476 

5800181 
58 00712 
5800737 
58 00138 

58 00139 
58 00307 
58 00308 
5800309 
5800327 
5000337 
5890413 
58 0314 
58 06475 

5800416 
58 00546 
58 00550 
58 00556 
58 00560 
S8 00639 
58 00640 
58 04013 
5804063 
58 01108 
5807212 
58 01653 
5801753 
5807904 
56 01905 

5803905 
58 03616 
98 03648 
58 03666 
58 03668 
58,^1672 
5801084 
5801085 
5801775 
58 01546 
58 02517 

AUDIO POWER 

80139 58.75139 
90140 58 15110 

80165 58 15165 
60166 58 15166 

60179 58 15179 

60180 58.15180 
717370 5815031 

747321 58 15032 

111955 58 12955 

393055 5813099 
158710 58 15770 

250760 58 17600 

25149 6001049 
15350 60 01050 

25.193 6001083 

0 10 

0.10 
0.09 
0.09 
0.08 
0.01 
001 
0.08 

0 13 

0.41 
0.10 
0.11 
0.10 

0.11 
0.11 
0.12 
0.11 

1.10 
0.77 
0.20 
030 
0.30 
0.10 
0.10 
0 70 
0.10 

0 09 
0.15 
0..10 

0.30 
040 
0.30 
040 
0.19 
0.75 
0.25 
0.19 
024 
024 

011 
0.31 

0.41 
0.41 
031 
0.47 
0.15 
0.75 
0.11 
0.91 
0.10 
0.10 
1.10 
4.15 
3 S 

Tex 51408 No.. 8,40 by Stool No Pnp 
256131 6000134 3.10 899 1200688 0.10 
259135 6000135 4.75 862 17 00878 0,70 
250227 6000277 3.55 961 1200918 1.10 
250753 58 03153 2.34 10 1701008 1.10 

SMALL SIGNAL RF 
I I 1207108 1.11 

67150 5806900 0.27 
12 1201708 
15 1201508 

0.18 
0.10 

87747 se 06741 0.11 18 1201808 0.18 
95773 5806173 0.18 22 120223 1.18 
67774 5806774 0.10 27 1202708 5.15 
81362 58 3361 0.49 33 12 03308 5.10 
97440 5806140 

86441 5806441 
0.21 
0 21 

8f819 5806479 0.11 SCRS TRIACS 
816795 5806679 0.56 B1755.100 5735100 0 50 

70697 5807091 117 010601 52 00106 13.11 

61995 5810095 0.91 C12101 5100111 1.45 
871192 5608097 0.10 286403 5106403 7.17 
87790 58 09090 0.90 1960734 58 06073 0.11 
5E71936 58 71936 5.00 

110323 5806131 0.10 
3913691 5802369 131 BALANCED MIXERS 

RI POWER ál7 7200003 411 

6616161 5808016 1.16 
5611 8 1100013 
581111 1700073 

5.80 
5.37 

MR7237 58 14237 3.70 5101 1100073 1510 
MR7238 58 14738 11.90 5R111 110033 12.77 
M67245 58 14245 40.00 S841R 17 00053 14.34 
14964408 5871119 1590 S8Á3 12X063 15.35 
088472 5814477 1.75 
1466475 5814475 4.80 
091679 58.11629 4.19 LEDs 
718811 58 18811 1.50 1.. ,e..4 tees. 
781320 58 11320 
04661 6002066 

10.74 
0 95 

00125944 061570250 015 

0793866 5803866 5.49 
91756 Flea 15 01780 5.15 

357966 58 13866 1.10 0012604* 1520760 0 05 

SMALL SIGNAL FET 

11179P Green 1501790 
00327 7900. /520270 

0.78 
0 11 

86256 5900256 031 
07907 Iwo« 153800 
C01411014101520410 

411 
0.11 

67960 6006960 
67961 6006961 

0.99 
0.70 SI.n4w4 51nn 014 1E0. 

87963 6006963 5.99 [01409 9e0 15 00480 0.12 
1310 5902310 0.19 C07721 Green IS 10770 0.16 

1176 5902176 0.15 [01741 /0..15 10740 5.1 S 

15155 593055 0.12 007390 0164 1570380 0.70 
250168 5901168 0.37 C05798 08e115 70390 0.11 
35645 6004045 0.49 4.00..0u144 1.5 . 500 1E0. 
35851 6004051 
35860 6004060 

0.54 
091 00810 RN 1520100 0.17 

35186 6001088 019 C0517 Green 15 70170 0.70 

40673 see 35151 00511 Iwon 1570150 0.7e 

40822 see 35851 003400r601157300 5.14 

40823 6003877 
351112 600112 

0.65 
4.50 

7.?,. RN LED. 

C0199 Inn 15 10990 0 51 

DIODES 9700041 3e1 15 30410 III 
A4112 1201126 0.29 
131244 1707447 037 I,R Oploco0Ple1 
84379 1203797 
9801981 77 1149817 

075 
0 51 

69737 1510370 1.44 

0491 11 00916 0.07 
0117 1100476 
80002 1261006 

0.10 
0.7S 

FLAT DIFFUSED 

504 1221006 0.45 0320 IS 03700 0.17 

W005 1110506 0.21 6321 15 03210 5.25 

1114001 1240016 0 06 6322 IS03220 0.20 

7704002 1210016 0.07 9323 1503230 6.20 

1144004 1240016 0.07 6330 1503300 5.17 

1114148 1711486 0.05 9331 15 03310 0.21 

1145404 1254046 0.10 5332 1503320 020 
166263 1762637 0.12 6333 1503330 0 20 

° VARICAPS 
6340 1503100 
4341 1503410 

0.17 
0.15 

81103 1201015 0.30 1,342 15034X7 020 

80121 1201715 0.30 
8343 15 03436 070 

661056 1701055 031 6510 1505100 1.17 

861098 17 01095 0.27 
6511 1505110 078 

862048 1202015 041 8512 1505170 870 

98212 12 02115 7.15 
6513 1505730 1.30 

171210 1702105 0 70 
9520 1505200 017 

06ÁM715 tee 161276 8521 1505210 6.14 

09411125 ow 661225 6512 1505220 0.10 

491210 1212105 245 6523 1505230 0.30 

191211 tee 691236 6530 1505X70 0.11 

691225 72 12255 2.75 
6531 1505310 0.71 

191235 1711365 2.75 9532 1505370 0.20 

191236 17 12365 2.55 
6533 15 05330 0.00 

181310 11,13105 0.40 
6540 19052X 0.17 

141310 12 13705 0.40 
6541 15 05410 1.71 

ZENER DIODES 

6542 15 05420 
9547 15 05436 

0 20 

0.10 

615880 400,,* 59 
V550 15 05500 
6551 15 05510 

117 
128 

197 1700778 0.10 6552 15 05520 1.10 
393 1200338 0.10 9553 15 05530 0.70 
349 12 00398 
447 120378 
591 17 00518 

0.10 
5.11 
0.10 TRICOLOUR 

566 12 00568 010 6518 1505180 0.80 

Access 

Weamad 
TELEPHONE SALES 8 am - 7 pm MON - FRI 

Ít1YEN' ,:: ,., 

y.n.g.1 

9 am - 6 pm SAT 
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Bistromathics? 
A new restaurant management 

system iaeing introduced by 
Automatic Revenue Controls 
claims to be easier for table staff 
to use and give more accurate 
control over inventories than 
comparable systems. But will it 
stop you getting soup spilt on 
your lap? 

Dart is the name of the system 
which has been on field trial in 
the UK for six months and has 
undergone several improvements 
to software as a result. 

Waiter terminals, where staff 
enter their orders instead of 
rushing tier-+ to the kitchen or 
bar physically, are not the con- 

ventional off-putting numeric 
keypads. Instead, what waiters 
and waitresses see is a mimic of 
the menu itself, with page tur- 
nover just like the folder the guest 
uses at the table. Every menu 
item is identified by name and 
one -button selections are possi- 
ble for most, if not all, of them. 
Up to 350 different individual 
items can be ordered at each ter- 
minal in this way. Those items 
may be varied between terminals - no point in having a key for 
Rump Steak rare in the bar, for 
example. 

Details from Automatic 
Revenue Control Ltd, Home Park 
Estate, Station Road, Kings 
Langley, Hertfordshire WD4 8LZ. 

Get Taped 
With Aiwa 

Aiwa, reiowned for their high 
specification cassette decks, 

have introduced three new top 
line decks. According to Aiwa, 
these decks will capture on tape 
the crystal clear sound of the 
Compact Disc. We do hope that 
this doesn't mean they're en- 

..- - 
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fit IN MEfl 
AS YOU CAN SEE, THE 'HOPMAN' PERSONA_ 

STEREO ONLY HAS ONE LEG ... 

ti 

couraging our readers to break 
the copyright law. All three 
machines - the AD -F990, 
AD -F770 and the AD -F660 - 
feature Dolby HX Professional 
Circuitry and Micro -grain Dual 
Capstan Tape Transport. Dolby 
HX Pro is a specially developed 
anti -saturation circuit that 
prevents high frequency loss, and 
therefore greatly improves the 
dynamic range at the lop end of 
the frequency response curve. 

It is claimed that a rietal tape- 
like performance can be achieved 
with Dolby HX Pro, even wien 
recording with normal tapes, so 
the sound quality on play -back is 
excellent, even through a car 
stereo. Dolby HX Pro is not a 

noise reduction system - Dolby 
B & C noise reduction systems are 
also incorporated into the decks 
for improving the dynamic range 
over a wider frequency range. 

Aiwa developed the Micro - 
grain Dual Capstan Tape 
Transport to increase the contact 
between tape and capstan. The 
Micro -grain surface which is in- 

corporated in the AD -F990 is 
composed of millions of uniform 
hemispheric domes, each only 2µ 
(micron) in diameter to ensure 
corred tape tension and reduced 
modulation noise, plus reduced 
wow and flutter - 0.025% 
(WRMS). 

At a cool £349 or so, the 
AD -F990 is Aiwa's top -of -the - 
range Digital Era (for so they are 
called) cassette deck, which as 
well as featuring Dolby HX Pro 
and Dolby B & C has high perfor- 
mance 3 head technology and in- 
troduces a newly developed 
amorphous alloy combination 
head. Also new for the AD -F990 is 
the auto noise reduction detec- 
tor, which selects the corred 
noise reduction system 
automatically for tapes previously 
recorded on it. 

Offering most of the features 
of the above, is the AD -F770 that 
weighs in at £279.95. Slightly 
lower down the market (but only 
very slightly) is the AD -F660, at 
£229.95. All these should be 
available through Aiwa dealers. 

Digivision 
'TT Television & Video have an- 

nounced the results of a 10 year 
20 million pound investment pro- 
ject which, they say, has led to a 
revolutionary new system of 
television receiver technology 
known as Digivision. According 
to ITT, this represents not one but 
a series of quantum jumps in the 
design, giving the consumer 
enhanced performance, reliabili- 
ty and greatly increased 
flexibility. 

Digivision is not simply an ex- 
tension of the digital technicues 
already incorporated in the tun- 
ing and remote control sections 
of some receivers, but a com- 
pletely new European develop- 
ment which will transform televi- 
sion receiver design world-wide. 

In the first production designs 
up to 300 components of a com- 
parable analogue-techno ogy 
receiver will be replaced by seven 
VLSI chops, bringing increased 
reliability, greater stability of per- 

formance and extended yet 
simplified control features, 
together with quicker and more 
certain diagnosis and servicing. 
Later designs will include improv- 
ed picture displays, with zoom 
and picture -in -picture facilities, 
noise and ghost suppression and 
direct digital inputs from data 
networks and other signal 
sources. 

A recent study of the market 
for TV, by Mackintosh Interna- 
tional, has predicted that digital 
technology will be taken up by a 
large proportion of TV manufac- 
turers, resulting in up to 40% of 
the market of colour receivers 
sold in the developed nations be- 
ing taken by TVs with digital 
chassis. These results are in the 
company's report, 'Television 
Receivers: The Next Ten Years', 
which also analyses trends in 
other areas, such as display 
technology, cable TV and DBS. 
Unfortunately, this report is not 
publically available (well, they 
wouldn't give us a copy). ET 
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COMPUTER WAREHOUSE 
.-THE ALADDINrt CAVE E OF COMPUTER AND ELECTRONIC EQUMT 

HARD DISK DRIVESDISTEL oMPUTER CAW 
' Fully refurbished Diablo/DRE Series 30 2.5 mb hard © All in one quality computer 

disk drive for DEC RK05, NOVA, TEXAS etc 

8 AMP MAINS FILTERS 

Front load £550.00 - Top load £295.00 The UK's FIRST free of charge, 24 hr. public 
PSU type ME3029 for 2 drives £ 125.00 access data base. Get information on 1000's 

it ORE 44A/4000A/B 10 mb 5+5 all configurations from " of stock items and order via your computer 
1 £995.00. Call sales office for details. 

and credit card On line now, 300 baud 
CCITT tones, full duplex, fully interactive. 

DON'T MISS THOSE BARGAINS 

per 

901-683 1133 "ee E 

a r Cure those unnerving hang ups and data glitches 
caused by mains interference. Matchbox size- Up to 5 
amp 240 y load As recommended by the ZX81 news- 

' letter. Suppression Devices SDSA £5.95. 

COOLING FANS 
Keep your hot parts COOL and RELIABLE 
with our range of BRAND NEW professional 
coolingy fans 
ETRI 99XUOI Dim. 92 x 92 x 25 mm 
Miniature 240 y equipment fan complete with 
finger guard £9.95. 
GOULD JB-3AR Dim 3" x 3" x 2.5" Compact 
very quiet running 240 v operation NEW £6.95 
BU H LE R 69.11.22. 8-16 v DC micro 
miniature reversible fan. Uses a brushless 
servo motor for extremely high air flow 

CAL, Now, IT'S FREE 

cabinet with integral switched 
mode PSU, Mains filtering, and twin fan cooling 
Originally made for the famous DEC PDPB computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU is fully screened and will deliver a 
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v 
DC at 5 amps. The complete unit is fully enclosed with 
removable top lid filtering, trip switch, 'Power' and 'Run' 
LEDs mounted on Ali front panel, rear cable entries, etc 
etc. Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech. man. 
Give your system that professional finish for only 
£49.95 + Cart. Dim. 19" wide 16" deep 10.5" high. 
Useable area 16"w 10.5"h 11.5"d 
Also available LESS PSU with internal dim. 19"w, 16"d. 

6 KIT WORD - NO PARITY per day 10.5"h, £ 19.95". Carriage 8 insurance £9.50. 

8" FLOPPY DISK DRIVES 
Unbelievable value the DRE 7100 8" floppy disk drives 
utilise the finest technology to give you 100% bus 
compatibility with most drives available today. The only 
difference being our PRICE and the superb manufactur- 
ing quality!! The 7100 single sided and 7200 double sided 
drive accept hard or soft sectoring IBM' or ANSI standard 12" CASED. Made bythe British KGM Co. 

al ostMeasu 
silent 

measures 
runningn 

82 
an 

gua62 x 22 mm0 
formats giving a massive 0.8 MB (7100) 1.6 MB (7200) of storage. Absolutely Designed for continuus use as a data 

' Current cost £32.00. OUR PRICE ONLY 
SHUGART BASF, SIEMANS etc, compatible. Supplied RAND NEW with user display station, unit is totally housed In an manual and full 90 day warranty. Carriage and insurance £9.75. £12.95 complete with data. attractive brushed aluminium case with ON - 

MUFFIN -CENTAUR standard 4 x 4" x 1.25" 7100 Single sided £225.00 + Carr. 7200 Double sided £295 + Carr. 
, OFF, BRIGHTNESS and CONTRAST 

fan supplied tested EX EOUIPMENT 240 vat ' Optional accessories. Full technical manual £20.00 alone. £10.50 with drive. Refund controls mounted to one side Much 
£6.25 or 110 v at £4.95 or BRAND NEW 240v , of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50 attention was given to construction and 
at £10.50. 1000's of other tans Ex Stock way IDC connector £5.50. 50 way ribbon cable £3.20 per metre. 

Call for Details Post 8 Packing on all fans £1.60.. 

SUPER DEAL? NO - SUPER STEAL. 
The FABULOUS 25CPS TEC Starwriter 

Daisy wheel printer at a fraction of its original cost 

RANflp EV A? 'OWL Y£ 99r+ VAT= iiii 
Made to the very highest .,u_,_ 

. spec the TEC Starwriter, 
FP1500-25 features a , 
heavy duty die cast 

\I chassis and DIABLO type,, C print mechanism giving l 

superb registration and Q 
print quality. Micro , o 
processor electronics 
otter full DIABLO/OUME 

, it command compatibility 
and full control via CPM Wordstar etc 
Many other features include bI directional 
printing. switchable 10 or 12 pitch, full width 381 mm paper handling with upto 
163 characters per line, friction feed rollers for single sheet or continuous paper, 
internal buffer, standard RS232 serial interface with handshake. 
Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel 
and dust cover. Order NOW or contact sales office for more information. 

.Optional extras: RS232 data cable £10.00. Tech manual £7.50. Tractor feed 
'120.00. Spare daisy wheel £3.00. Carriage 8 Ins. 'UK Mainland) £10.00. 

' DATA MODEMS 
Join the communications revolution with our 
range of EX TELECOM data modems Made to 
most stringent spec and designed to operate 
for 24 hrs per day. Units are made to the 
CCITT tone spec With RS232 i/o levels via 
a 25 way'D' skt Units are sold in a tested 
and working condition with data Permission 
may be required for connection to PO lines 
MODEM 13A compact, a sync, same size as 
telephone base. Up to 300 baud, full duplex 
over 2 wires but call mode only £75.00 

it MODEM 26/C Fully fledged up to 300 baud 
async ANSWER 8 CALL modes auto answer, 

' auto switching. Ideal networks etc Just 2 wire 
connection to comms line. £85.00 
MODEM 20-1 Compact unit for use with 
PRESTEL or full duplex 2 wire link 75 baud 
transmit - 1200 baud receive. Auto answer. 
£ 130.00 
MODEM 20-2 same as 20-1 but 75 baud 
receive 1200 baud transmit Cl 30.00 
MODEM 20-3 Made for data rates up to 1200 
baud In full duplex mode over 4 wire circuit or 
hall duplex mode over 2 wires £130.00 
Carriage. 13A £4.50. 2B/C & 20 £9.50. 
DATA PUMP MODEM Compact unit upto 
1200 baud full duplex over 4 wires or hall 
duplex over 2 wires. BELL specification with 
data i/o via RS232 25 way D socket remote 
test etc 240 y operation.Supplied complete 

, with data £65.00 Carr. £4.50. 

For more information or details of other types 
of ex. stock modems contact sales office. 

Ee1 I 5._ P 

1/ 

/ yN ,¡tu ASR33 
ISO t74:1;at,r: , C 

FROM E195 + CAR + VAT 
Orr 

Fully fledged industry standard ASR33 data 
terminal. Many features including ASCII 
keyboard and printer for data I/O auto data 
detect circuitry. RS232 ssrial interface 110 
baud 8 bit paper tape punch and reader for 
off line data preparation and ridiculously 

'cheap and reliable data storage Supplied in 
`good condition and in working Order 

, Options: Floor standE/150 + VAT 
KSR33 with 20ma loop interfaceE 125.00 + 

Sound proof enclosui a E?5.00 + VAT 

SOFTY 2 
The amazing SOFTY 2. The complete"toolkir 
for the open heart software surgeon. Copies, 
Displays, Emulates ROM, RAM and EPROMS 
of the 2516, 2532 variety. Many otherfeatures 

, include keyboard, UHF modulator. Cassette 
- interface etc Functionsexceedcapabilitiesof 

units costing 7 times the prce! Only 
E/49.00 ppC1.95 Data sheet on request 

8" WINCHESTER price SAwl 
Worldwide purchasing brings you two amazing Winchester 
SCOOPS at prices that will likely NEVER be repeated. 
BASF 6172 8" 24 Mb. Complete unit consists of micro- 
processor controlled logic on 3 PCBs for all read/write and 
servo control functions. Fast data transfer is by the BASF 'Disk 
Bus' interface on a single 40 way multiplexed 1/o bus. Units have 
been carefully removed from believed working equipment, but at 
the staggering price of ONLY £99.00 are sold without 
guarantee. Supplied complete with 200 page + tech. Manual. 
Dim 45 x 22 x 11 cm. DC requirements +-5v, 4-12v, +24v. 
Carriage and ins. £10.00 
S100 Bus 19 Mb. Subsystem. A cancelled order and change 
of policy by a major British disk drive manufacturer enables us 
to offer you 'last year's model' at a plug in and ready to go 
SUPER LOW PRICE. Our own custom controller pugs direct into 
the S100 bus and will control 2 disk drives, offering a total 
storage of OVER 36 Mbs! and at data transfer rates in excess of 
7 Mb/sec seeing is believing!! Supplied complete with user 
configurable BIOS etc. Save a fortune, Limited quantity only. 
3100 19 Mb. Disk drive 5499.00 PSU unit E/45,00 
C01100 controller & BIOS 5345.00 PSU extension cable E9.95 
Full tech Manual 520.00 

Special SUBSYSTEM prices. 1 x 3100 disk + PSU + Controller 5799.00 
or 2 x 3100 disks + 2 PSU + Controller E/295.00 
All prices + VAT and carriage. 90 day guarantee. Data on request. 

VAT 

RECHARGEABLE BATTERIES 
CYCLON type 0001 sealed lead acid 
maintenance free 2v 2.5 ah. will deliver over 
300 amps on short circuit!! Brand new at 
only £2.95 

' el EO MONITORS 

reliability of this unit with features such as, 
internal transformer isolated regulated DC 
supply, all components mounted on two 
fibre glass PCB boards- which hinge out for 
ease of service, many internal controls for 
linearity etc The monitor accepts standard 
75 ohm composite video signal via S0239 
socket on rear panel Bandwidth of the unit 
is estimated around 20 Mhz and will display 
most high def graphics and 132 x 24 lines. 
Units are secondhand and may have screen 
burns. However where burns exist they are 

" only apparent when monitor is switched off. 
Although unguaranteed all monitors are 
tested prior to despatch. Dimensions 
approx 14" high x 14" wide by 11" deep. 
Supplied complete with circuit 240 volt AC 
operation. ONLY 513.00 PLUS 59.30 CARR 

24" CASED. Again made by the KGM Co 
with a similar spec as the 12" monitor. 
Originally used for large screen data 
display. Very compact unit in lightweight 
alloy case dim. 19" H x 17" D x 22" W. All 
silicon electronics and composite video 
input make an ideal unit for schools clubs, 
shops etc Supplied In a used but working 
condition. 
O11L2535,00 PLUS59.50 CARR 6 IRS. 

14" COLOUR superb chassis monitor made 
by a subsidiary of the HITACHI Co. Inputs 
are TTL RGB with separate sync and will 
plug direct into the BBC micro etc 
Exceptional bandwidth with good BO col 
definition. Brand new and guaranteed 
Complete with full data 8 circuit 240 v AC 
working. Dim. 14" x 13" x 13". 
ONLY 5199.00 PLUS 59.50 CARR 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed Semis amazing value contents 
include transistors, digital linear, I.C.'s triacs, 
diodes. bridge recs, etc etc All devices 
guaranteed brand new full spec with manu- 
facturer's markings, fully guaranteed, 
50+52.95 100+ E3.15. 
TTL 74 Series A gigantic purchase of an 
"across the board" range of 74 TTL series 
IC's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy. Fully guaranteed all I.C.'s full 
spec 100+Eí.90 200+512.30 300+519.30 

CALLING DEC 
USERS 

Brand new and boxed 
RSX11M 3.2 Documentation kits, fill 
3 feet of your bookshelf' Under half 
price only £120.00 carr. £6.50 0 vat 
on manuals. 
We are always keen to buy all types 
Elf used or surplus DEC equipment. 

t' All prices quot ed are for U.K Mainland, paid cash with order In Pounds Stirling PL USVAT. Minimum order valua£1. 00,MinimumCredit 
e e Card orderE/0.00. Minimum BONA FIDE account orders from Government depts, Schools Universities and established Companies 

520.00 Where post and packing not indicated please ADD 60p + VAT Warehouse open Mon -Fri 9.30- 5.30. Sat 10.15- 5.30 
- ' 

e 
We reserve the nght to change prices andspecifications without notice. Trade, Bulk and Export enquines welcome. 

LLiLL 11\ ill ÍÍr 464-66 Melfort Road, Thornton Heath, Near Croydon, Surrey liZi 
.. b1-689.7702= 01-689 6800 Telex 27924 

18 ETI JULY 1983 



 

COMPUTER COMPANY LIMITED - l 

I choice for microcomputer components 
_r. 

BBC COMPUTERS BBC SOFTWARE IN EPROM 
Model B 346.95 Wordprocessor "View" 52.00 11014 0.36 
Model B 4 Disc Interlace 441.95 12 MOS 10.00 11021 034 
(Carriage 650 by+ecuricorl 11061 029 DATA SHEETS are 
Please phone to check deliverySPECIAL TL062 0.49 available on items 

11064 0 98 
BBC MICRO DISC DRIVES OFFER marked 0 

TL066 0.29 
BBC 31 Single 1070 Drive Expandable to Spectrum 32K DI 0.75 D5 2.50 11060 0.32 

2x100K 199.00 Upgrade Kit 02 1.00 D6 3.00 11071 029 
BBC 32 Dual 1001 Drives 330.00 DJ 1.75 D7 4.00 11077 0.17 
BBC 331000 Upgade for BBC 31 140.00 24.95 D4 2.00 11074 1.00 
BBC 34 Dual 4001 Drives 575.00 T1081 026 
BBC 35Uu6tiesDisc 15.00 íL081 O.a6 

Isupphed only whBBC 31.32 341 
MEMORIES FD1795 D628.00 

11084 1.58 
2114E 200ns DI 0.00 íD1797 D6 18.00 

11091 0.40 All Disc Drives le .cept BBC 331 are complete with 
2706 450ns D2 2.95 WD1691 011200 11092 0.58 Manual. Utilities Disc. and Connecting Cables 2116 45Ons DI 2.45 W02143 OI 01 6.99 

11094 1.34 
BBC MICRO UPC BADE KITS 2716 350ns 01 4.95 INTERFACE DEVICES TL487 0.62 
88CÁ28 Comple e A to B Upgrade 44.75 2716 3 rod 01 LIS 6402 3.80 11489 0.62 
BBC I 16K Memory 18.00 2532 4SOrts 01 3.45 75107 0.47 11494 1.63 
BBC 1 PrintenUºr L0 Oil 7.51 2132 450ns DI 3.45 )5110 0.56 11496 0.60 
BBC 3 Disc Interlace Kit 95.00 2732 35Ons DI 5.45 75150 0.64 TL507 1 33 

only sups red with Disc Drives 2764 300ns DI 5.99 75154 0.77 725 1.60 
BBC 4 Analogue nput Kit 6.70 4116 150ns 02 085 75160 2.56 741 0.14 
BBC 5 Serial INf ROB Kit ) 30 4116 200ns 02 0.80 75161 2.80 741 0.48 
BBC 6 BUS Fxpar Sion Kit 6.15 4118 150ns DI 3 25 )5161 3.95 148 0 27 
All Kits are sup died with full titling instructions 5516 200ns 01 9.45 75172 

1 95 

PRINTERS 
6116 150ns DI 330 75173 1.44 

REGULATORS 
61 I6 Low Power 751)4 1.95 18105 0.30 

NEC 8023 Printer (Carriage 10 00) 320.00 150ns D2 4.95 75115 1.44 78112 0.30 
BBC CONNECTORS 4164 150ns TI 03 4.45 75181 0.5Q 78115 0.30 

BBC 21 Punter Cable and Amphenal Plug 4164 200ns I I 03 3.95 75183 0.50 7805 0.40 
4164 I5Ons 7811 0.10 (not assembled) 13.00 75188 0.37 

BBC 21 User PortiConnectm and Cable 36" 2.46 N'nstek 03 4.45 )5189 0.37 7815 0.40 

BBC 23 Cassette Lead 3.50 4516 4816 100ns 02 2 25 75451 0.22 7905 0.45 
4532100ns 02 2.957912 0.45 BBC 247Pn DIN Plug 0.6075452 022 

BBC 256P,n DISFPIug 0.60 6800 FAMILY 75453 011 7915 0.45 

BBC 26 5 Pin DIN Plug 0.606 75454 022 1M30910 110 
BBC 25 Disc l rO C able 34W IDC to 2x34 

6800 
2 

DI 225 73468 0.88 1M317K 1.40 
1M323K 4,50 way card edge 12.00 

05 2.50 
6809 06 6.30 

75491 031 
1M338K 615 

- BBC 36 Disc Power Cable 6.00 
6810 01 1.15 75492 0.42 -- __. 

ÁY31015 02 3.00 DATA CONVERTERS 
ÁY31170 6.47 

ÁY38910 06 4.40 
ÚP137002 CI 4.26 

BBC ACCESSOR,ES 6845 05 6.50 ZN425 Cl 3.45 

BBC Cover 
6821 03 1.00 BBC 66 IM Bus Cannector + 36- Cable 3.50 6840 04 3.75 

7020 

'I 

4010 O N 04 0.12 248 0.55 
4011 0.10 05 0.12 249 0.55 
4012 0.15 08 0.12 251 0.30 
4013 120 09 0.12 253 0.35 
4014 0. J 10 0.12 2S7Á 030 
4015 0.36 I I 0.12 258A 0.35 
4016 010 12 0.12 259 0.55 
4017 032 13 0.12 261 1.00 
4018 0.36 14 025 266 0.20 
4019 036 15 0.12 273 0.54 
4020 0.36 20 012 279 0.30 
4021 0.40 21 0.12 283 0.40 
4022 0.40 22 0.12 290 0.39 
4023 0.13 26 0.12 193 0.39 
4024 0.32 Z7 0.12 365 027 
4025 0.13 28 0.12 366 027 
4026 0.l4 30 0.12 367 027 
4027 0.'0 32 0.12 368 027 
4028 0..2 33 0.12 373 0.62 
4031 0.54 37 0.12 374 0.62 
4033 1.00 40 0.12 375 0.35 
4034 0.94 42 028 377 0.60 
4035 0.38 47 0.35 378 0.60 
4040 0.36 48 0.45 379 0.90 
4(141 0.36 49 0.12 386 0.35 

44400°433254 

042 0.34 51 0.12 390 0.45 
4[143 0.16 54 0.12 393 0.45 
4044 0.16 55 0.12 OIL JUMPERS 
40x5 
4046 

1.15 73 

012 74 

0.18 
0.16 

Single Ended 24' 

4047 O. r0 75 0.18 
14 pm 1.45 

4048 0.78 761 0.17 
16 pm 1.65 

4049 
4050 

0.13 781 
0.03 831 

0.18 
0.36 

24 in 2.40 
40 pm 3.80 

4051 0.38 85 0.42 Double Ended 
4052 0.14 86 0.16 6" 12" IB' 
4053 0.04 90 072 14 PIN 1 85 1.98 2.42 

4054 0.35 91 0.60 16 PIN 2.05 2.15 2.51 

4055 095 92 0.32 24 PIN 3.00 3.15 3.96 

4060 OJ9 93 0.22 40 PIN 4.654.906.18 
4063 095 958 0.40 
4066 

4068 
014 
0.14 

091 
12A 

027 
0.20 

25 WAY D -TYPE 
CONNECTORS 

4069 0.14 13A 020 Male -Male 
4070 0.13 141 022 36" Cable 1200 
40)1 0.17 11 028 Male -Female 
4012 0.13 23 0.34 36" Cable 11.00 
4013 0.14 251 024 Male single ended 
4075 017 261 025 18"Cable 4.95 
4076 0 43 32 0.34 Female single ended 
4077 0.13 36 025 18" Cable 3.95 
4078 0.15 38 015 
4081 O17 39 017 IDC CONNECTORS 

44°08728 
082 013 45 0.57 (with ejectors) 

4085 050 48 0.70 (Right Angle PCB Mfg) 
044 51 0.40 10 PIN 0.86 

4093 020 53 0.40 14 PIN 112 
4501 046 55 030 I6 PIN 134 
4501 072 56 0.35 20 PIN 1.46 
4508 0.% 57 025 16 PIN 1.76 
4510 040 68 030 34 PIN 2.06 

4511 041 601 0.32 dOPIN 2.32 
4512 Q a0 611 0.35 50 PIN 2.35 
4514 096 621 035 60 PIN 320 
á5t5 0% 631 0.35 IDC SOCKETS 
4516 040 64 0.40 Fined wits 36" cable 
4518 Qa0 651 0.50 

10 PIN 1.40 
4519 
4520 

027 
13.40 

661 
731 

0.60 
0.55 

14 PIN 182 

4511 090 14 040 
16 PIV 2.10 

'522 OSZ 75 0.38 
PIN 2.48 

26 PIN 324 
5)6 Q 52 81 0.90 

34 PIV 3.50 
4527 052 90 0.35 

40 PIN 4.90 
4528 
4532 

0.41 
0.12 

91 

92 
0 35 
0.35 

50 PIN 5.48 

4541 050 93 0.35 
60 PIN 6.38 

4543 050 941 035 DATA BOOKS by 

4553 157 951 035 Texas Instruments 
4555 C.35 96 0.45 linear Control 
4556 035 97 0.45 Grcwts 4.00 
4585 0.75 211 

2d0 
0.46 
0.55 

Voltage Regulators3.95 
MOS Memory 3.95 

741S SERIES 241 0.55 Interface Circuits 7.00 
00 0.11 142 0.55 TTL Sth Edition 8.50 
01 011 143 0.55 Bipo ar Micro 4.50 
02 0.11 244 0.55 Ill P61 Guide 3.50 
03 012 205 0.10 linear Pkt Guide 250 

ÁY53600 07 6.70 
BBC 45 Joystick: (per pair) 11.30 6850 02 1.10 

DP8304 DI 2.50 
ZN426 CI 3.00 

BBC 67 Eprom Pmgrammelassembled) 57.95 68488 01 770 ZN427 L+1 5.99 

00 

MD °C8134818 DI 0.37 
BBC 71 Teletext Receiver 215.00 68800 01 525 ZN418 Cl 4.75 
BBC 7723 Second Processor 165021 170.00 68809 D61226 MC1489 DI 0.37 

ZN429 DI 2.10 1C3241Á 6.30 
BBC 73 Secant Processor 11813) 170.00 

668810 
DI 226 

MC3446 OI 2.50 ZN432 DI 13.00 

ACORNSOFT F34 THE BBC 688x0 
1 D3 220 

04 6.00 
1C3448Á DI 3.75 

ZN449 01 1.55 

SBE03 Busmess+Games 8.65 MC3480 DS 7.70 CRYSTALS 68850 137 220 
SBEo4 Tree 8.65 MC3487 01 2.00 1M 2.75 
SBE02PeekoComputerindManual 165 280 FAMILY MC14a11 DI 7.65 IOOBM 275 
SBE01 Algebraic Manipulation Pk 8.65 ZBOACPU 02 2.99 MC14412 9.45 I 8432M 1.92 

Z8OBCPU 02 9.00 110325131. DI 6.50 2 45161 2,00 SBX01 Creative 3raphics Cassese 8.654086 
SBX02 Graphicsand Charts Cassette 8.65 ZBOACTC DI 2.80 R032513Ú DI 6.50 368641 196 
$8801 Desk Diary inc Manual 8.65 ZBOBCIC 01 9.00 

UHF MODULATORS 4M 0'64 
SB101 LISP Cas:.ene 14.65 ZBDADART or 5.50 

UM11116MHt 6M 0.86 
SBLOZFORTHC:suerte 14.65 Z8OADMA 02 6.95 8M 086 
SBGOI Phdosop nets Quest 8..65 ZBOAPIO DI 2.75 DI 2.60 

83041 1.68 
SBG07 Sphinx Adventure 8.65 ZBOBPIO DI 9.00 UM12338MHr 

19.66081 2.48 
01 3.90 SBG03Monster: 8.65 ZBOASIO 04 9.00 

SBG04 Snapper 8.65 BUFFERS 
DII SOCKETS (TEXAS) 

8080 FAMILY PINS TIN GOLDWW SBGI5 Planteen 8.65 8085A 04 7.50 BILS95 0.80 
SBG06 Arcade Coon 10.35 811596 0.80 8 7 16 25 

8212 1.10 14 10 26 35 SBGOS Rocket Raid 8.65 B11S97 080 
8216 1.00 I6 10 29 d0 SBG13Meteors 8.65 
8114 210 81LS98 0.80 

IB 13 33 50 SBGlOChes14 dians 8.65 
8228 327 81264 0.90 

10 15 3J 60 SBG10Chess 8.65 BISIA 05 2.50 81781 0.90 
21 17 38 65 

ACORNSOFT BI70KS FOR THE BBC MICRO 8253 4 DO 
8195 0.90 

24 21 46 
SBDOI Creative Graphics 7.50 82554 05 225 01974 0.90 

28 24 55 80 
8198 0.90 SBDO2 Graphs and Chads 7.50 6500 FAMILY 40 30 76 99 

SBD04 LISP 7,50 IINEARS 
6502 03 325 ZIF SOCKETS SBD03 FORTH 7.50 65024 OJ 5.00 1203 0.65 

ITEXTOOI) 
Please ringlm current deliveryon Acornsoh LF398N 0.75 

24 pm 5.75 6520 DI 2.50 
Products before ordering 65204 DI 3.16 1M301Á34 024 

28 Pin 810 
BBC MICRO COk 6527 05 3.19 1M308N 0.48 

40 pin 9,75 
LM311P 0.50 

4516 IOOns !.25 
6522 1.19 
/41S7á4 1.59 
741S745 1.69 
7á1S163 ).34 
D53691N 1.50 
OSBBLSI74N L50 
ÚP137002 4.50 

8271 3610 
65221 05 5.50 

1M319N 1.99 CMOs 4000 
20 WayHeader 1.46 

6532 01 5.50 
1132434 060 4001 0.10 

26 Way Header 176 FLOPPY DISC LM348N 0.60 4001 0.10 
34 Way Header 2.06 CONTROLLERS NE555P 0.16 4002 0.12 
40 Way Header 2.32 8171 36.00 NE556CP 0.45 4006 0.42 
15 Way D Skt 2.15 001111 0515.00 11010 0.39 4001 0.14 
6 Way DIN Skt 0.90 F01791 06 2200 11.011 0.32 4008 0.32 
Sway DIN Skt 0.90 001193 06 2300 11011 0.34 4009 024 

BARCLa'CARO 1 

MI 

Carriage Orders up to 1199 are sent by 1st class Jost, 
and 1200 + by Securtcor. 
0-1100 0.50 1100-1199 1.25 1200 + 5.00 by Securicoi. 
Prices 1uoted I + carriage charges; are exclusive of VAT 
and are subject to change without notice. - 

fluentgy Discounts are available on many'prodttts, 
please ring for details. 
Officla Orders are welcome from Education Establish- 
reents. Government Bddies and Public Companies. 
Credit Accounts are available to others subject to status. 
Payment is due strictly nett by the 15th of the mcnth. - 

Credit Cards are accepted (Access and Visa, for t3lephone 
and postal order and NO SURCHARGE es made. 
Out of stock items will follow automatically, at oar 
discretion. or a refund will lie given if requested. 

DVICH COMPUTER COMPANYLIMITED_ ' .1 
RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK IP22 114H - ' 

TELEPHONE 103791 DOSS 898751 . - 

40. 1I11« 
Meese compiete this coupon for a copy of our 
caté logue A1 uM 
NAME 
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CORRECTION 

Ir 

P81 

The published Thermeter PCB was 
in error. This is the correct overlay, 
and the correct PCB is on page 89. 

SW 11'MAX') 

SW 11'M IN') 
IC8 

MOUNTING DETAII 

MIN' 
DATA 

á 

OV 

RESET 

LS8 

240V AC 
NS INPUT 

LI NI 
FS1 

Ti 

R13 MAY BE A SINGLE 20k RESISTOR (SOLID). 
OR ELSE TWO 10k RESISTORS (DOTTED) 
OR AN 181, RESISTOR AND A PRESET (DOTTED) 

missed If you m1ssdbaard 
u 'Sz ' .. t on Brea 'Sl and cat up '79,'S e to ca 

w'S the time KD No ADgOA 
,83 

it11 gRE w 
The premier electronics show for the enthusiast. 
Moved this year for your convenience and comfort 
to the Cunard International Hotel, Hammersmith, 
London W6 

Friday November 25th 10am - 6pm 
Saturday November 26th 10am - 6pm 
Sunday November 27th 10am - 4pm 

Why not br'ng the family tor he how)and,eriToya 
weekend in London?,We_have-a*anged a complete 
hotel package for bur v1sitorssto the exhibition. All 
inclusive rail t' kets also available. Sendlnow for 
details of w a ,e. i ganisers;'can offer you. 
Write to 
Breadbo rd 83 
ASP Exhibitions 
145 Charing Cross Road 
London WC2H OEE 

.e. '71 .. 
S. \: , .0 

4. 
. , ..\ I. 

This year's features include 

Computer controlled model railway competition. 
(send off for entry form now) 
Kits to build all sorts of projects. 

Magazines and books covering most aspects of 
electronics. 
Components and tools at bargain prices. 

Technical advice on electronics projects and Ham 
Radio technique. 
Clubs/User groups for amateur electronics and 
computing 
Lectures by professionals on a wide range of 
topics. eg. Basic Tuition For Beginners, 
Holography and Producing Printed Circuit 
Boards. 
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The ETI Telescope is so simple, it's 
surprising no-one thought of it before. 
Well, they did, but the new range of 

high-speed A -to -Ds from Ferranti have 
made it possible to get the 'scope to 
work at over ' MHz, while keeping the 
price within acceptable limits. 

The project splits into two main 
sections: the logic board, featured here, 
and the memory board, to be featured 
next month. Unfortunately, you need 
both circuit diagrams in front of you to 
understand how the creature works, so 
we'll have to save the overall 
explanation until then. 

BUYLINES 
Hawk Electronics Test Equipment sup- 
ply a full kit of parts for this project. 
All PCBs, tie case (drilled and screen - 
printed), the ZN441 and all the other 
component! are included, together 
with a comprehensive manual. The kit 
price is £89. The 'TeleScope' is also av- 
ailable built and tested for £109. 

The manual may be purchased sep- 
arately for E130, refunded on the sub- 
sequent purchase of a kit or finished 
circuit. 

Prices exclude 15% VAT, and post- 
age and packing is £2.95 extra. The 
case, A -to -D converter, and the PCBs 
may all be purchased separately. 

Hawk Electronic Test Equipment, 
Unit 1, 
Park Wood Industrial Estate, 
Bircholt Road, 
Maidstone, 
Kent. 

tl° 

TELESCOPE .uOS 

AMPLITUDE 

aV 

20', - , `soo 

200 

e; 

AG . 1 `, DC 

INPUT 

N 

HOW IT WORKS 

FULL 
SCREEN 

TR OOER 

PROJECT 

WIDTH 
«ru 

20 1 s 

\ ' 
E 20 

,-b 
2 ROHz 

MAN 

EXT 

of,, AUTO 

The input attenuator is a series chain 
of resistors to ground, whose collective 
resistance is 1 M2. The front panel am- 
plitude !witch (SW2) provides the vol- 
tage range select by tapping from this 
chain. The cpacitors connected to the 
chain (C2-7) compensate for the induc- 
tive effe, is of the resistors at high freq- 
uencies. 

The input may be AC or DC -coup- 
led by switching Cl in and out of cir- 
cuit witl- SW1. 

The ,.rigger select switch SW3 pro- 
vides either an input signal trigger, an 
auto trigger (a 2 kHz signal derived 
from the sample rate switch), or an ex- 
ternal trigger. 

Q1 is a source -coupled FET which 
buffers the input signal between the 
input series chain variable attenuator 
and the flash A -to -D converter (which 
will be described in the next article). 
Q2 acts as a current source, enabling a 
DC offset to be added to the input sig- 
nal. This offset is adjusted by RV1 and 
is used to shift the vertical position of 
the displayed trace. Q3 and RV2 set 
the trigger level, and LED1 is lit when 
the trigger is running. 

IC2a is a D -type flip-flop, which en- 
ables the input address clock (IC3a) on 

the leading edge of the input data via 
the trigger level. It is held in the reset 
state by a signal on pin 1 (from inter - 
board link 5) when the input address- 
ing is completed. 

IC4a-c and the crystal XTAL1 form 
a 10 MHz oscillator and ICs 6 to 10 
provide a series dividing network at 
divide -by -5 and divide -by -2 stages, thus 
producing division in steps of 10, 5, 
and 2 etc down to 100 Hz. The sam- 
pling rate is selected from this chain by 
the rotary switch on the front panel. 
IC13a is a divide -by -2 and is used as 
the output address clock at 5 MHz. It 
is also used to re -time the data out to 
the modulator via IC11a. 

IC2b is a D -type flip-flop which is 
enabled ay a line synchronisation pulse 
thus enabling IC3b. IC3b then allows 
IC14 to count eight pulses, each of one 
microsecond duration, before the out- 
put clock cycle is started (by IC7b). 
This produces an eight microsecond 
delay at the beginning of each line, 
so all data is displayed and none of the 
output Is outside the video display 
area. When the output address cycle is 

completed (50 microseconds later), 
this counter resets and wails for the 

reset line sync pulse. 
In the same manner, IC18, 12b and 

19 count line synchronisation pulses at 
the beginning of each field scan to en- 
able the video output only during the 
middle 256 lines of interlaced scan- 
ning. 

By dividing the 1 MHz signal by 16 
using IC15 and IC16a, we produce a 
signal of 15.625 kHz, and IC17a, a 
monostable, then produces the line 
synchronisation pulses (4.7 microsec- 
onds wide), which are mixed into the 
UHF modulator by IC12c and 12d. 
IC17b produces the field synchronisa- 
tion pulses from the 50 Hz clock pro- 
vided by IC16b: these are approxi- 
mately 50 microseconds wide. IC11b 
provides the control lines to switch 
over the memories and addressing. This 
changeover occurs when the input ad- 
dress counter has completed its cycle 
and the frame scan is completed. 

The summing circuits used to mix 
the video data and the line and field 
syrchronisation pulses are the open - 
collector gates IC12c and 12d at the 
UNF modulator input, with the resis- 
tor network providing the DC offset 
and modulation depth required to 
drive the video circuitry. 
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Fig. 1 Circuit diagram of the ETI 'Telescope' logic board. 
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R14 

3 

IC2a 

2 

10 MHz 

IC3a 

PROJECT : Oscilloscope 

NOTE: 
Cl 1S 74LSO4 
C2,6,11 ARE 74LS74 
C3 IS 74LS10 
C4 IS 74LS00 
C5,7.10 ARE 74 LS90 
C12 1S 74LS03 
C13.16,19 ARE 74LS93 
C17 IS 74LS123 
C18 IS 74LS73 
C20 IS 741508 

01.3 ARE 2N3819 
04 IS 102KP 
D1,2 ARE 1N4148 
LED1 IS RED LED 

1 

5MHz 

2MHz 

1MHz 

500k Hz 

200kHz 
100kHz 
50kHz 
20kHz 

1 12 

OkHz 
5kHz 

2k Hz 

12; 

11 
IC6b 
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Do you think that designing and 
understanding electronic circuits ís beyond you? 
The summer edition of Electronics Digest, Gateway To Cir- 
cuit Design, provides a step-by-step introduction for the 
newcomer to the art of circuit design. Firstly, you'll be in- 
troduced to the commoner electronic components - but 
not in a pássive way. Electronics is a practical subject, so 
Gateway To Circuit Design will enable you to build simple 
circuits for yourself, and take measurements on them 
(along the way learning how to use a multimeter). Once 
these introductions are over, Gateway To Circuit Design 
shows you what goes into the design of a wide range of 
electronic equipment - for audio, computing and elec- 
tronic music, for instance. 

Gateway To Electronics is an occasional popular series in 
Electronics Digest, published by Argus Specialist Publica- 
tions. Previous issues in the series have concentrated on 
projects; now we'd like you to design your own! 

At all good newsagents now or available by post from 
Electronics Digest, 513 London Road, Thornton Heath, 
Surrey. 

We'd like 
to show you 
that you're wrong 

£ 1.85 

N0.2 NEW'. °9i% 
o 0POSTER: 

PROGRAMS O 
COMPUTER FROM THE PUBLISHERS OF 2X COMPUTING 

GIANT 
POSTER 

INSIDE 

PROGRAM 

400 
. e>0 00 An exciting graphics/text 

oboe, simulation game for,the ZX-81 

PLUS 

GIANT 
POSTER 

Test 
t'\ATtl 

75p from all good newsagents 
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(pantech,nig 
OEM USERS 

THE POWERFET 
SPECIALISTS 

Pantechnic present the most adaptable high powered amplifier ever. 

FET SYSTEM AMP 
Features: 

HIGH POWER. 1.2KW (single ended). 
LOW VOLUME. 1/15 Cubic foot inc. Heat Sink. 
VERSATILE. Delivers more than 1KW into'/: to 8 ohms. 

OR 2 x 600W into 2 to 8 S2 

OR 4 x 300W into 2 to 4 2 (200W into 
1 x 600W into 2 to 82 

OR 1 x 300W Into 2 to 42 
1 x 150W into 4 to 812 

Etc. Etc. 

Having been closely involved In a wide varletyof OEM applications of 
their amp boards, Pantechnic became aware of numerous imple- 
mentation problems often left untackled by other amp board manu- 
facturers. These problems specifically of size and thermal efficiency 
became particularly aggravated at high powers and considerably 
lengthened OEM product development time. 
By including thermal design in the totalityof board design it has been 
possible to reduce the size of the electronics, and increase the 
efficiency of the transistor to heatskink thermal circuit. The com- 
bined effect of this has been to dramatically increase the volumetric 
efficiency of the amplifier/heatsink assembly. The SYSTEM Amp 
offers 1.2KW of power in a space of 102mm x 102mm x 77mm, 
excluding PSU and Fan. 
The basis of this considerable advance is the PANTECH 74 Heat 
Exchanger, newly designed and manufactured by us. By 
eliminating the laminar airflow found in conventional, extruded heat 
sinks, heat sinks, heat transfer to the environment is greatly 
enhanced. 
The flexibility of the 1.2KW amp stems from Its division into 4 poten- 
tially separate amplifiers of 300W each (downrateable with cost sav- 

ings to 150W.)These can be paralleled, increasing current capability 
or seriesed (bridged in pairs) doubling voltage capability. In conse- 
quence a large variety of amplifier/load strategies can be imple- 
mented. 
As ever Pantechnic offer a full range of customising options includ- 
ing DC coupling, ultra high slew etc. Contact Phil Rlmmer on 01-800 
6667 with your particular application problem. 
P.S. Specs, as ever, are exemplary. 

OTHER POWERFET AMPLIFIER MODULES 
Model Price Range Dynloeds Notes 

(Rms) 
PFA100 20.85 50-150W 4 u,8 Physically small (32 x 78 a 

108mm) 
PFA200 27.35 100-300W 4 u, 8 u High watts/£ ratio 

PFA/HV 38.04 200-300W 4ri,8u,16u 5dB dynamic headroom 
Drives 70V line direct. 

PFA500 42.00 250-600W 2 u, 4 u, 8i, 25A cont output current. 
52.50 mounted on type 74 Heat Exchanger (see below). 

'The power output of these amplifiers can be increased by approx 
15% with no diminution in quality by adding PSU 102 (£7.61) to your 
existing power supply. 

Some Other Products 8 Components 
Type 74 Heat Exchanger. Dissipates 300 W (1.2KW fan cooled) 
£7.50 
25A 400 PIV Bridge Rect. £2.17 
10,000uF 80v electrolytic with clip £4.13 
PAN20 Pre -amplifier module. Very low noise and distortion £7.61 
PAX2/24 2 Way active crossover (specify frequency) £10.10 
PSU103 Powers 2 x PAN20 + 2 x PAX2/24 £6.91 
PAN1397 20W power amp. (LOW THD) £5.04 
PSU1 O1 Powers 2 x PAN 1397 £3.43 
Transformer for above £4.30 (inc. postage) 

TOROIDAL TRANSFORMERS 
with special low flux windings 

Nom. VAC 160VA 225VA 300VA 500VA 625VA 750VA 
40-0-40 10.43 12.00 13.04 - - - 
45-0-45 - 12.00 13.04 18.98 - - 
50-0-50 - - - 18.98 19.84 22.00 
70-0-70 - - - 18.96 - - 
(for PFA/HV) 
Transformer prices include postage. Ask for leaflet "Choosing a Transformer." 

Carriage 75p. Add VAT at 15% to all prices. 

THE POWERFET SPECIALISTS 

pantechnic 
Mail order oniv to: 

'Dept E TI/7 148 Quarry Street, Liverpool L25 614( 
Telephone: 051-428 8485 

Technical enquiries 
Phil Rimmer 01 800 6667 

1' 

BRITISH LOW COST 
PRECISION OSCILLOSCOPES 

` 
.19007, 

- "rt.. 

Salgan Electronics Ltd. a small British company specialising In the design and 
manifacture of Oscilloscopes, are pleased to announce the introduction of the 

DT -500 Series of 5" Tube Oscilloscope. 

They believe that the new range offers a Specification ideally suitable for 

Colleges. Training Establishments and Service Engineers, due to the easy to 

use logical lay -out of the front panel. Combined with the lowest cost for any dual 
trace precision Oscilloscope available in the U.K The DT -520 has an 8x10 cm 

display, 5 my/cm sensitivity, a timebase range from 1 second/cm to 100 nanose- 

cond TN trigger, X -Y, and Z modulation input, with a sweep output socket and Is 

priced at £210. - . 

The DT -525 has the same specification plus an add/invert facility and 25 MHz 

bandwidth, at £230. - . 

Both versions are avai able w th 4mm sockets if required. 

Please contact 
Safgan Electronics Ltd., 

Omega Road, Woking, Surrey GU21 5DY 
Tel: (04862) 24731 or 24736 

SiMPLE PLUG-IN 

l'Em9.317on 

I 
- .._' I 

Recognises LLIST and LPRINT which allows programs to be listed 
directly from your Spectrtm 
A so allows printout direct from BASIC listings without the need for 
special user calls 
Completely self co-ltainec with I metre of ribbon cable and connectors 
Works with any Centronics Interface including all Epsons, Seikosha I OOA, 

CKI Microline 80 etc 
Includes driving software which allows up to 128 characters per line 

Full range of business software available 
Fully tested and guaranteed for 12 months 

Plus [I.00P+P 
Trade Enquiries 

Welcome 

I1EPTOfl 
MICRO ELECTRONICS 

Dept ETI 7, 180a Bedford Road, Kempston, Bedford MK42 8BL 
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KITS OR .READY BUILT 

o TOTAL ENERGY DISCHARGE 
ELECTRONIC IGNITION 

7 ` to111t ENFYG\ 

t 

tt[crkottc tGN1110N 

IS 

YOUR CAR `b 

AS GOOD AS 1T COULD BE ? * Is it EASY TO START in the cold and the damp? Total Energy 
Discharge will give the most powerful spark and maintain f I tput 
even with a near flat battery. 
Is it ECONOMICAL or does it "go off" uetweensen c 
ignition performance deteriorates/ 4ipt l Frier gy Pischer 
much more output and majni ir411tft01n service to service. 
Has it PEAK PERFORMANCE or it fret at high árirf low revs. 
where the ignition output w Me oina -T al Energy bischarge gives 
a more pr)werf.l spark from tcile,te the ennines ma/URtum even with 
8cyfindrr ), 
Is the PEtFORMANC SMOOTH. hey p,owerful spark of 

o nej r Discharge tates M n afire.^" Whilst an 
el rctron filter smoothes u,tt e`lace, Of bouna etc. 
Do the PLUGS'and POINTS alwav need changing to bring the 
engine back ut is bast? Toth Sva ly Discharge eliminates contact 
arcing and erosonby removing the heavy electrical load. The timing 
stays "snot pu ern/ the contact condition doesn't affect the 
performance either. Larger plug gaps can be used, even wet or 
badly fouled plugs can be fired with this system. * TOTAL ENERGY DISCHARGE is a unique system and the most 
powerful on the market - 3 % times the power of inductive systems - 

3'h times the energy and 3 times the duration of ordinary capacitive 
systems. These are the facts: 
Performance at only 6 volts (max. supply 16 volts) 
SPARK POWER - 140W, SPARK ENERGY - 36mJ 
SPARK DURATION - 5004, STORED ENERGY - 135mJ 
LOADED OUTPUT VOLTAGE 

50pF load - 38kV , 50pF + 500k - 26kV 
We challenge any manufacturer to publish better performance 
figures. Before you buy any other make, ask for the facts, its 
probably only an inductive system. But if an inductive system is 
what you really want, we'll still give you a good deal. * All ELECTRONIZE electronic ignitions feature: 
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER 
SWITCH, STATIC TIMING LIGHT and DESIGNED IN 
RELIABILITY (14 years experience and a 3 year guarantee). * IN KIT FORM it provides a top performance system at less than half 
the price of comparable ready built units.The kit includes: pre -drilled 
fibreglass PCB, pre -wound and varnished ferrite transformer, high 
quality 2pF discharge capacitor, case, easy to follow instructions, 
solder and everything needed to build and fit to your car. All you 
need is a soldering iron and a few basic tools. 

Most NEW CARS already have electronic ignition. Update YOUR CAR 

* 

* 

AUTO-ELECTROHIC PRODUCTS, 

PROTECT 
YOUR CAR 

WITH AN 
ELECTRONIZE 

ELECTRONIC ALARM 

* 2000 COMBINATIONS provided by an electronic key - a 
miniature jack plug containing components which must match 
each individual alarm system. (Not limited to a few hundred 
keys or a four bit code). 

* 60 SECOND ALARM PERIOD flashes headlights and sounds 
horn, then resets ready to operate again if needed. 

* 10 SECOND ENTRY DELAY allows owner to dis-arm the 
system, by inserting the key plug into a dashboard mounted 
socket, before the alarm sounds. (No holes in external 
bodywork, fiddly code systems or hidden switches). Re - 
closing the door will not cancel the alarm, before or after it 
sounds, the key plug must be used. 

* INSTANT ALARM OPERATION triggered by accessories or 
bonnet/boot opening. 

* 30 SECOND DELAY when system is armed allows owner to 
lock doors etc. 

* DISABLES IGNITION SYSTEM when alarm is armed. 

* IN KIT FORM it provides a high level of protection at a really 
low cost. The kit includes everything needed, the case, 
fibreglass PCB, CMOS IC's, random selection resistors to set 
the combination, in fact everything down to the last nut and 
washer plus easy to follow instructions. 

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES. 
SUPPLIED COMPLETE WITH ALL NECESSARY LEADS 
AND CONNECTORS PLUS TWO KEY PLUGS 

Don't Wait Until Its too Late 
Fit one NOW! 

fill in the coupon and send to: 

ELECTRONIZE DESIGN Dept D. Magnus Rd Wilnecote Tamworth B77 5BY tel 0827 281000 
' wwwww mialmm anowNo mil mum tatatata- at --Color. 

TOTAL ENERGY DISCHARGE (6 or 12 volt negative earth) 

E Assembled ready to fit £26-'70 £19.95 E D.I.Y. parts kit £1.940 £14.95 

TWIN OUTPUT for cars and motor cycles with dual ignition 

E Twin, Assembled ready to fit £36.45 £29.95 n Twin. D.I.Y. parts kit £2,r1-í35 £22.95 

INDUCTIVE DISCHARGE 112 volt only) 

Assembled ready to fit £1555 £12.75 

CAR ALARM 
E Assembled ready to fit £3795 n D.I.Y. parts kit £24.95 
I enclose cheque/postal order OR debit my Access/Visa card 

VISA LLIIIIIIIIIIIIIII 
Name 

Address 

Prices Include VAT. P+P £1-00 (UK) D Code 
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THE 
,COMPLTFJTE 

MICROPRFESSORPLUS 
STUDENÍ 
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ei/ Si - - 
A low cost _ ' ' _ 4 
tool for learning, '-. ! ` ' 
teaching and prototyping. -. 

Micro -professor is a low-cost 
Z80 based micro computer 
which provides you with an 
interesting and inexpensive way 
to understand the world of 
microprocessors. 

Micro -Professor is a complete 
hardware and software system 
and is a superb learning tool for 
students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical 
engineering and computer 
science courses. 

Micro -Professor £995 o 
(+£4.00 p&p) 

Now with the Student Work 
Book available Flight offer you 
the complete package. An easy 
to follow manual that will help 
further your understanding of 
microprocessors. 

Student Work £1 L.O O 
Book V 

FLIronics GHT 
l. 

Micro -Professor is a trade mark of Mulhtech industrial 
Corporation. Z80 is a trade mark of Zilog Inc. 

, F 

.. : -1 

411 

SGB-MPF 
Sound 
Generation 
Board 

,p,, I 
. 

Manual play, 
Auto replay. 

Auto rhythm - 
6 different rhythms, 
Sound Synthesizer 
and Hi-fi speaker. 

EPB-MPF EPROM 
Programming Board 
For all+ 5V 1 KB/2KB/4KB EPROMS 
Read/Cop y/List/Verify Capability. 

SSB-MPF Speech 
Synthesizer Board 
A vocabulary of up to 400 words 
based on the TMS 5200 chip. 

^ f-L: 
_ 

PRT-MPF 
Printer Board 
Memory dump utility. BASIC 
program listing. Z80 disassembler. 

r 
i Please send me 

Micro -Professor 

Student Work Book 
SGB-MPF board 
EPB-MPF board 
SSB-MPF board 

e PRT-MPF board 

I enclose cheque/P. 

Qty i 
£99.50 1 

(+£4.00 p&p) e 

£16.00 I 

£79.50 
£99.50 
£99.50 
£86.25 

O. for £ 

Name 

Address 

Mail Order only 
Prices include VAT. Please 
allow 28 days for delivery. By phone or post 

FLIGHT ELECTRONICS LTD. 
QuaysideRd.Southampbn. 
HanhS024AD.Telex.477793. 
Tel.(0703) 34003/ 27721. 
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CO PUTER 
OUTPUT VER 
With this project hooked up to your computer you can drive 
relays, motors, lamps, solenoids, or whatever, under software 
control. Do something useful with your computer! Design by 
Geoff Nicholls. 

Apersonal computer need not 
necessarily be used for 
playing games, learning 

programming or producing 
computer club newsletters. With 
this project, you can put it to some 
practical use. Just what that is I'll 
have to leave to your imagination 
and ingenuity! 

Two independent groups of 
eight outputs are provided. Each of 
the 16 output driver circuits is 
configured to run from a 12 V 
supply, although higher supply 
voltages may be used. Each can be 
configured to sink up to 3 A. Simple 
address selection for the board is 
provided by an on -board DIP 
switch. It's a pretty straightforward 
project and you can vary things to 
suit your application(s). 

Component Options 
The component values shown 

in the circuit diagram are for output 
currents of up to 2 A. If other load 
currents are desired, then a few 
components need changing in order 
to reduce power dissipation in the 
output transistors. 

For currents of less than 1 A, 
the TIP31Bs (Ql 7-32) may be 
replaced by BD139s - which have 
the distinct advantage of costing 
considerably less than TIP31Bs. 
However, note that BD139s have a 
different pinout such that the metal 
face on BD139s is on the opposite 
side of the package to the TIP31Bs. 

The base current drive to the 
output devices is determined by 
R17 and R32 and may be optimised 
for different loads. The table here 
(Table 1) summarises component 
values for various output currents. 

If the total output current is 
expected to exceed 20 A for more 
than a few minutes, then it is 
advisable to make the following 
changes: 

(a) Use a terminal strip capable 
of passing half of the total load 
current through each terminal OR 
solder the power ground directly to 
the PCB ground plane. 

(b) Solder several lengths of 
tinned copper wire to the heavy 
power ground track on the PCB. 

Intermittent use over 20 A 
should not require these changes. 
The power dissipation calculations 
for transistors Q17 to Q32 were 
based on data for RCA - 
manufactured TIP31Bs. The 
prototype transistors developed a 
collector -emitter voltage of OV65 at 
2 A, which does not necessitate 
heatsinking the transistors. If high 
current loads are to be used, 
measure VIE x IC. 

The TIP31B can dissipate 2 W at 
25°C ambient without heatsinking. 
Continuous use at high currents 
may require a small flag heatsink on 
each TIP31B. 

The entire electronics for this 
project is mounted on a double- 

sided PCB. During the early design 
phase, it was found that a single - 
sided PCB would require an 
unacceptably huge number of links. 
To keep the cost down, through - 
hole plating was not specified for 
this board and connections between 
top and bottom side tracks are 
made with links of 22 swg tinned 
copper wire, of which there are a 
total of 61. IC sockets were installed 
on the prototype, but these are not 
essential. 

Commence construction by 
giving the PCB a good inspection, 
looking for broken tracks and 
undrilled holes. Make sure the 
tracks are clean and bright so that 
soldering is easily. carried out. Insert 
all the links first. These are 
identified on the component overlay 
diagram by a . Note that a large 
star is next to a '62nd' link more or 
less in the centre of the board. This 
is the optional 0 V link - see the 
text under the heading 'Power 
supplies'. 
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The project is built on a board measuring 103 x 165 mm. 
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PROJECT 
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HOW IT WORKS 
First of all, note that the component 
values shown on the circuit diagram are 
for the 2 A output version. Other output 
current versions are possible, as explain- 
ed in the text, but basic circuit operation 
is she same. 

The host processor connects to the 
driver board via the 16 -pin DIL socket. 
IC5 compares the logic levels present on 
the DIL socket pins 14 (Al), 11 (A2), 13 

(A3) and 12 (STROBE) to the settings of 
SW1a-d respectively. When a match is 

found, pin 10 of IC1 goes high. The 
STROBE input should receive a pulse 
edge timed to coincide with a valid data 
bts (pins 1 to 8 of the DIL socket) and a 
valid address (pins 11, 13, 14). Note that 
either a positive -going or a negative- 
gcing edge of the strobe pulse may be 
used, according to whether the setting of 
SW1d is closed or open, respectively. 

The AO input on pin 10 of the DIL 
socket determines which of the two on- 
board latches are being addressed. 
Vshen pin 10 is low, IC4 is selected ('B 
outputs active'), if high, then IC3 ('C 
outputs active'). 

Each driver circuit buffers one of the 
16 latch outputs and provides an open 
collector current sink of up to 3 A (see 
the text on 'Component options'). 

To simplify the description of the 
driver circuits, consider the one com- 
prising R1, Ql, R17, R33, Q17 and Dl. 
Diode D1 is a flywheel diode and pro- 
tects transistor Q17 from excess back 
emf voltage when turning off inductive 
loads, such as a solenoid. When the 
latch output is low, Q1 is held off via R1 

and Q17 is held off by R33. Resistor R33 
speeds up the turn-off time of Q17 by 
providing a path to remove stored 
charge in the base -emitter junction. 

When the latch output is high, about 
5 mA of current flows into the base of 
Q1, thus turning it on. R17 sets the base 
current of Q17 and is chosen according 
to the output current requirement. Tran- 
sistor Q17 must be saturated in order to 
reduce power dissipation and up to 300 
mA of base current may be required for 
3 A loads (see component options in 
main text). 

Fig. 1 Circuit diagram for the ETI 
Computer Output Driver. Our artist 
drew the line (!) at reproducing 16 
identical driver circuits, so we've 
shown just the one. 

Next, solder diodes D1 to D17 
in place. Note that the cathodes of 
these diodes are soldered on the 
component side of the board. 
Solder resistors R1 through R16, 
then R33 through R48 in place next. 
Mount and solder the BFR39 
transistors, Q1 to Q16, in place 
next. All the 1 W resistors, R17 
through R32, stand up on end and 
these may be soldered in place after 
the transistors. Follow with the 
remaining four resistors and the 
three capacitors. Now you can 
mount and solder in the output 
devices, Q17 to Q32. Watch 
orientation. 

Now mount SW1, but take care 
you put it round the right way. The 
ON position of the switches should 
be adjacent to the edge of the 
board. If you're using IC sockets, 
put these on next. If not, solder the 
ICs in place. A 16 -pin DIL IC socket 
is used for the input connections 
and this can be mounted now. Last 
of all, mount and solder in the 
output terminal strip or strips. We 
used one 12 -way and one 8 -way 
strip as we could not obtain a single 
20 -way strip. 

Having completed the 
construction, go over the board 
very carefully, looking for missed 

links and components, bad joints or 
mis -oriented semiconductors. Fix 
any faults and, if you're satisfied all 
is well, the best way to test the 
board is to hook it up and try it out! 

Power Supplies 
The logic power supply of +5 V 

should be supplied from the host 
computer V« rail through the DIL 
socket pins 15 and 16. The 
computer's ground (0 V) should be 
connected to pin 9. 

The +5 V power to the drive 
circuits should not come from the 
host computer unless it has the 
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PROJECT: Driver 

PARTS LIST 

Resistors (all }W, 5% except where 
stated) 
R1-16,33-48 470R 
R17-32 18R, 1W 
R49-52 10k 

Capacitors 
Cl 

C2,3 

100uF 16 V PCB 
electrolytic 
100n ceramic 

Semiconductors 
IC1 74L502 
IC2 741500 
IC3,4 
ICS 
Q1-16 
Q17-32 
D1-16 

74LS374 
74L586 
BFR39 
TIP31B, BD139 (see text) 
1N4002, 1N4004 etc 

Miscellaneous 
SW1 4 -way SPST DIP switch 
PCB (see Buylines); 16 -pin DIL socket; 2 

off 16 -pin DIP headers; one off 12 -way 
and one off 8 -way PCB -mounting ter- 
minal strips; 16 -way ribbon cable; 22 
swg tinned copper wire. 

BUYLINES 

No severe supply problems are an- 
ticipated with anything we've used for 
this project. The hardest thing to find 
will probably be the PCB -mounting ter- 
minal strips, but Maplin, at least, stock a 

suitable type, and you may be able to 
find other suppliers too. The PCB will, as 

usual, be available from the PCB Service 
as advertised on page 91. 

capability to supply at least an extra 
3 A. In any case, heavy wire should 
be used (at least 24 x 0.2 mm 
hookup wire) for the power 
connections to the terminal strip to 
minimise voltage drop. 

The optional 0 V link (marked 
with a star) should only be used for 
light loads. Normally, the 
connection between 0 V logic and 
power should be at the power 
supply. 

The output drivers' power 
supply is shown as +12 V, but 
other voltages may be used, up to 
about 70 V. The PIV rating of 
diodes D1 to D16 should not be 
exceeded, however (best use 400 V 
diodes here, at least). 

Hooking It Up 
This project has been designed 

to allow up to eight boards to be 
connected to a computer through a 
single ribbon cable. In order to do 
this a special strobe signal must be 

o 

---C oUTPUTs-'+t7V 0V /-B OUTPUTS +5v 

t ERlAÍ.StRIP t t 

771)4: 
031 

Illírtr 
Rt R, 

67 
(-/58 

. 

1,. a :-;77.r -,,,. lI ,. . 
... 

R1 ' J3' R6 R7 R9 Rg Rf0. q'11 t2 Ri1 Rt4 R15 R16 

tt R' .. - r. 
__ _ - ' I 

o 

w w 411111 + `- C1 tY7 _ 
_ 

-- - 

TO -220 (e.g: TIP31, 32) 

MF Tat ARIA 

TO -126 (e.g: BD139, 140) 

C2 

- denotes teedthrough link 

OPTIONAL FEEDTHROUGH 

Fig. 2 Component overlay for the driver board, and lead details for some suitable 
output transistors. 

TABLE 1 

+5 V 
OUTPUT SUPPLY 
CURRENT Q17-32 R17-32 R1-16 CURRENT 

(amps) (maximum) 

3 TIP31B 15R, 1W 330R 3A4 
2 TIP31B 18R, 1W 470R 2A8 
1 TIP31B 22R, }W 470R 2A3 

<1 BD139 33R, }W 470R 1A6 

supplied by the computer whenever 
any of the driver boards are being 
selected. This will probably require 
a small hardware circuit, unless 
your computer is favoured by the 
famous Murphy! If there is sufficient 
interest we may publish a general 
purpose interface board, but until 
then you will have to work out for 
yourself how to connect a particular 
computer from the following 
guidelines. 

Assuming that the computer has 
an I/O scheme with eight I/O 
address lines - ADO to AD7 - then 
the driver board inputs AO to A3 are 
connected to the lowest four I/O 
address lines of the computer, ie 
ADO to AD3. Each driver board is 

then set up at a different address via 
the DIL switches, SW1a-d. This 
means that the driver boards will 
occupy 16 consecutive I/O ports. 
Now for the hard part! 

The STROBE input (A4) must 
have a positive or negative going 
edge (see the How it Works box) 

that occurs when an I/O WRITE to 
the driver boards is taking place. In 
order to fully decode the I/O port 
address space, the other I/O address 
lines (AD4 to AD7) must be gated 
with the I/O control signals to 
produce the STROBE signal. In 
order to get the STROBE transition 
timing correct, a signal such as WRP 
(write pulse) should also he gated in 
the STROBE logic. This allows the 
data bus to settle before the latches 
are locked. 

The ribbon cable requires a 

buffered driver for each wire 
carrying logic signals, especially if 
multiple driver boards or long cable 
runs are envisaged. 

A simpler interconnection may 
be implemented if a couple of I/O 
ports are available. In this case, the 
DO -D7 inputs can connect to one 
output port and the AO -A4 inputs to 
another output port. The timing of 
the STROBE pulse is then a matter 
of software driving routines. 

ETI 
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Now circuit designing is as 
easy as pushing a lead 
into a hole... 
No soldering 
No de -soldering 
No heat -spoilt 
components 
No manual labour 
No wasted time 

For quick signal tracing 
and circuit modification 
For quick circuit analysis and 
diagramming j 
With or without built-in regulated power supplies 
Use with virtually all parts - most 
plug in directly, in seconds. 
Ideal for design, prototype and hobby 

!dad'. 

deJt -41, , e 
A 

rs4, ,I,yAr 

NO. 
MODEL 
NO. 

NO OF 
SOLDERLESS 
TIE-FOINTS 

IC 
CAPACITY 
(14-omnDIPs)PRICE 

UNIT 
PRICE 
INC. P&P 
15% VAT 

OTHER 
FEATURES 

1 PB6 630 6 11.00 13.80 Kit 
2 P8100 760 10 14.25 17.53 Kit 
3 P6101 940 10 19.65 24.32 
4 P8102 1240 12 24.95 30.42 
5 PB103 2250 24 40.95 48.82 
6 PB104 3060 32 51.45 61.47 
7 PB105 4560 48 74.50 87.98 
8 PB203 2250 24 76.00 89.70 5V@1A 
9 PB203A 2250 24 105.00 124.20 5V±15V 

10 PB203AK 2250 24 85.00 100.05 5V±15V 
& Kit 

Tomorrow's tools for today's problems 
GLOBAL SPECIALTIES CORPORATION 

G.S.C. (UK) Limited, Dept. 9U 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex. CB11 3AQ. 
Telephone: Saffron Walden (0799) 21682 
Telex: 817477 

' G sC (UK) Limited. Dept SU. Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AO.1 

I 

I 

I 

I 

11,2"1212221-'".131=2-i4 
, Rn'15 V^t, R''!6 OYIy Req 

7 
onl, Req, Only Req Only Req 

10 
Only AM 

Name - Address 

I 

I 

I enclose ChequelP O for E or debit my Barclaycard, Access. I 
American Express card no exp date 

I 
FOR IMMEDIATE ACTION - The G.S.C.24'hour 5 day a week service For FREE 

Telephone (0799) 21682 and give us your Barclaycard, Access, catalogue 
American Express number and your order wit be in the post immediately tick box j 
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BRIGHT OVER ." INVERSE 

" c o - 

The growing range of Spectrum Software 
sinclá j 
IXSeect-um 

RIGNtSINULATCN 

ZX Spectrum 

VU -FILE ,pr 
-t 

slnclái 
ZX Spectrum 

PLANETOIDS 

n=Íái 
ZXSpe:trum 

BIORI-YTHMS 

"Pr/` -j,, 

You'll know already that the 
Spectrum has generated an 
enormous range of peripherals 
and independent software. Gur 
own range is growing very fast 
and is shown in the Sinclair 
Software Catalogue- free with 
every ZX Spectrum. 
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ru 

5 
Previously f125. 

no 
-95 

Previously f175. 

At last, a 16K colour computer 
with graphics for under £100! 

Why have we done it? 
Partly because the sheer 

volume of Spectrums sold (over 
300,000 so far) has brought 
down unit production costs. 

And partly, of course, 
because we hope you'll buy a 
Sinclair computer -and not 
some competitor's promise! 
We've all heard about colour 
computers breaking the £100 
barrier. Here's the computer 
that's done it. A colour computer 
with advanced graphics that's 
fully supported, and widely 
available. 

Right now, you can order a 
Sinclair Spectrum at these 
prices direct from Sinclair on 
the order form below. And to 
make it even easier to handle 
high-level computing at the 

lowest possible price, we've 
cut the cost of the printer, too. 
At £39.95, it's almost 
unbelievable! 

At prices like these, there's 
really no reason to wait. 

ZX Prínter now 
(39.95 Previously £59.95 

How to order your ZX Spectrum 
Access, Barclaycard or Trustcard holders 
-call 01-200 0200 24 hours a day, every 
day. By FREEPOST -use the coupon 
below. Please allow up to 28 days for 
delivery.14-day money -back option. 

SinGair 
ZX Spectrum 
Sinclair Research Ltd., Stanhope Road, 
Camberley, Surrey, GU15 3PS. 
Tel: 0276 685311. Reg. no: 1135105. 

I To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order I 

Oty Item Code Item Price Total 

Sinclair ZX Spectrum -16K RAM version 3000 
Sinclair ZX Spectrum -48K RAM version 3002 
Sinclair ZX Printer 1014 
Printer paper (pack of 5 rolls) 1008 
Postage and packing: orders under £90 0028 

orders over £90 0029 

99.95 
129.95 
39.95 
11.95 

2.95 
4.95 

Total £ 
Please tick if you require a VAT receipt 
'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. 11 I 1 1 I I 1 11 I 1 1 11 
Signature 

Name: Mr/Mrs/Miss 

Address I 
I I 

I I I 

I I I 1111111111 
1 1 1 1 1 1 1 1_1 _1 

I FREEPOST -no stamp needed. 

I I 

11 
I I 

11 

I 1 I 1 1_ 1 

1 1_I 1 1 1 

111111 
1 1 1 1_l 

Prices apply to UK only. 

PLEASE PRINT 

1 1 1 1 11111 
I 

1 11 11111 
1 1 11 11111 
1 1 1 1 I I ETI 907 I E( 

Export prices on application 



BUYER'S GUIDE TO 
TEST E t UP ENT 

This month, all you ever wanted to know about oscilloscopes 

...!"*- . 

,^assew-~"..x.zeo. 

but were afraid to ask the man in the shop. 
Next to a multimeter, an 
oscilloscope is the most basic 
measuring instrument of elec- 

tronics, yet comparatively few hob- 
byists possess one. It's true that 
they're not cheap, we didn't find a 
single one for less than £100, but 
they're not that expensive either. In 
this survey, we've found a very wide 
choice of instruments is available for 
around £350 or less (excluding VAT). 

All the oscilloscopes in the table 
have the following basic facilities: a 
Y -amplifier, with switched calibrated 
ranges, switchable AC or DC coupl- 
ing, and a shift control; a timebase 
generator, with switched ranges, 
position control, and some means of 
synchronising sweep commence- 
ment at a particular point on the in- 
put Y -waveform; an on -off switch, 
and brightness and focus controls. 
(None of these features is listed in the 
table). 

All the sensitivities are given in 
volts per division (note that unless a 
'scope has a 130 mm screen, 1 divi- 
sion will be smaller than a cen- 
timetre), but not all the sweep speeds 
are in seconds per division: the two 
cheapest 'scopes (the Leader 
LBO -310A and the Trio CS1303D) 
give sweep frequencies. These two 
'scopes, and the Leader LBO -5128, 
have relatively few calibrated Y and 
sweep ranges, so you would have to 

rely a lot on the variable controls to 
view, but would not be able to 
measure intermediate waveforms. 

All the other 'scopes have their 
sweep and voltage ranges in 1, 2, 5 

sequences, eg 1 mV/div, 2 mV/div, 
5 mV/div, 10 mV/div, etc. 

Expansion Options 
Scopes with X and Y expansion 

options (features E and F) will have 
maximum sweep rates and sen- 
sitivities higher than those quoted in 
the calibrated range columns; expan- 
sions are typically x 5 or x 10. 
However, note that Y -expansion 
amplifiers usually have a lower band- 
width than the main Y amplifier, 
sometimes less than 1 MHz, and 
often decrease the accuracy as well. 
Variable gain controls, on the other 

The Trio CO -1303D: not quite our cheapest 
'scope 

't 

hand, nearly all decrease sensitivity 
and variable sweep controls nearly all 
increase sweep times (from 
calibrated positions). 

As all the scopes have DC coupl- 
ing, the bandwidth quoted is just the 
upper limit; in AC coupled modes, 
the lower -3 dB point is typically 
2 Hz. 

Trigger Happy 
After finding the on/off switch, 

the next most difficult task on any 
oscilloscope is persuading the thing 
to trigger when and where you want 
it to. The 'scopes we've looked at 
have a wide variety of trigger 
facilities, mostly in an attempt to be 
user-friendly. 

Firstly, in nearly all cases you can 
select triggering from the Y -channel 
or from an external trigger input. 
Most dual trace 'scopes allow you to 
select which Y -channel the triggering 
comes from as well. Usually the 
threshold signal level at which you 
can get any scope to trigger is 
equivalent to around 0.3 to 1 division 
on the screen. The vast majority of 
trigger circuits are AC coupled; DC 
coupled types are easier to get to trig- 
ger on slowly rising waveforms. 

A level control and a slope polari- 
ty control will allow you to move the 
trigger point along a waveform. Some 
'scopes have a single control that sets 
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both the level and slope polarity (eg, 
Scopex 4S6, Trio CS 1575). A few 
'scopes have trigger delay facilities, 
so that you can delay triggering for a 
pre -selected time: this is particularly 
useful for observing pulses with a low 
but regular repetition rate, because 
you can set the 'scope to trigger on 
one pulse, yet wait until just before 
the next pulse before commencing 
the sweep. One 'scope in the survey, 
the Hitachi V302F, achieves this in 
another manner, by delaying the 
signal slightly; however, this will only 
be of use on very high frequency 
pulses. In any case, trigger delay is 

extremely useful for general digital 
work, so that you can pick out sec- 
tions of words to examine. 

Many 'scopes have TV video 
signal filters (also called LF filters by 
some manufacturers) that will enable 
the scope to synchronise to line or 
frame pulse signals embedded in the 
video signal. The Scopex 14D1OV 
(similar to the 14D15 in the table) 
takes this a stage further, by having a 
delay system that allows any line bet- 
ween number 17 and 312 to be 
selected and examined. 

Some scopes give you the choice 
between bright line (or auto - 
triggering) where the 'scope free runs 
in the absence of a signal, and normal 
triggering, where the trace is only 
present when there is sufficient signal 
to trigger the 'scope. Also available 
on some 'scopes is a line triggering 
option, where the sweep free runs all 
the time, with or without a signal. 
The battery -operated Thandar 
SC110A has a further, economy op- 
tion, that shuts down unused sections 
of the scope in the absence of a 
signal, so reducing the average 
power consumption (in this mode) to 
350 mW. 

None of the new dual beam 
'scopes in this survey are true two 
beam types; that is they all have just 
one beam that is switched between 
the two traces, either by chopping 
the beam or by switching it at the end 
of each sweep. Which mode is ap- 
propriate depends on the sweep rate, 
and some 'scopes will switch bet- 
ween the :wo modes automatically, 
depending on the setting of the 
sweep control (feature P); the others 
have manual selection of display 
mode (feature M). 

The 
Thandar 
SC110A 

Other Features 
Some 'scopes have a component 

testing facility (feature T); in this 
mode, the scope itself applies a low 
frequency (usually 50 Hz or 1 kHz) 
signal to a component connected to 
it, and displays the resultant WI graph 
on the screen automatically. Some 
waveforms for the component tester 
on the Crctech 3131 are shown in 
Fig. 1. 

Oscilloscopes with an internal 
graticule will enable you to make 
parallax free measurements, because 
the graticule is actually on the same 
side of the screen glass as the 
phosphor. 

Direct connection to the 'scope 
plates can be a handy facility on oc- 
casions, a, this will allow much 
higher frequencies to be examined 
than the Y or X amplifiers can cope 
with. Z -modulation can also be a 
handy facility, particularly when the 
'scope is used for less orthodox 
measurements. 

Hanging On? 
Most 'scopes are normally sup- 

plied with a short or medium per- 
sistence phosphor tube as standard. 
To our knowledge, the following 
manufacturers offer a choice of per- 
sistences: Farnell, Gould, Hameg, 
Scopex. It may be worth approaching 
other manufacturers if you want a 
particular 'scope but with a longer 
persistence tube. 

Oscilloscope probes are usually 
designed to feed an input impedance 
of MO in parallel with 30 pF, with 
some adjustment usually available to 
compensate for slightly different im- 
pedances. Using an oscilloscope with 
a significantly different impedance 
will lead to ringing at high frequency, 
and possibly other problems. If the 
input capacitance is on the low side, 
you can always increase it, but if it's 
high, then you will have to use a 
probe that is designed specially for 
the input impedance. 

All Singing .. . 

Trio don't seem to have been 
content with offering just normal 
'scope features on their CS1575, 
because it has the facility to do phase 
comparisons at the same time as 
observing the two Y channels. In fact, 
as you may guess from its relatively 

(a) 

(b) 

'd) 

(c) 

Fig. 1 Above: some typical traces for the 
3131; (a) when looking at a capacitor; (b) a 
diode; (c) diodes back to back; (d) a J-FET 
source to drain. Below: the beast itself in 
action on a transistor. 
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OSCILLOSCOPES . P J 
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ee 
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c 
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' 
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42.'1" 44 e ,y 

ee <,% J Q ee'°°c 
r ó1/4° IV`` 

°s0epaR 

1 
e ccc c ó J F0 `c c 42511 

Q (a,5 `c 

1 Crotech.3030 154 3033,3035 Single 5m to 20(12) 3 15 11/35 0.5u to 200m(18) 

2 Crotech 3131 250 3034 Dual 5m to 20(12) 3 15 1//35 0.5u to 200m (18) 

3 Farnell DTC12 345 DT12 Dual 5m to 20(12) 3 12 1//30 0.5u to 500m (19) 

4 Gould 0S300 325 - Dual 2m to 10(12) 3 20 1(128 0.5u to 200m(18) 

Hameg HM103 158 - Single 5m to 20(12) 3 10 11128 0.5u to 200m(18) 

6 Hameg HM203-4 264 - Dual 5m to 20(12) 3 20 11128 0.5u to 200m(18) 

7 Hitachi V152F 260 V302 Dual 5m to 5(10) 5 15 11130 0.2u to 200m(19) 

8 Hitachi V203F 355 V2102 Dual 5m to 5(10) 3 20 1//30 0.2u to 200m(19) 

9 Kikusui COS5020 265 - Dual _5m tó 5(10) NS 20 11130 0.2u to 500m (20) 

10 Leader LBO -310A 119 LBO -510B Single 20m to 2(3) NS 4 11/40 10Hz to 100kHz(4) 

11 Leader LBO -512B 223 LBO -510B Single 10m to 10(4) 3 10 1//30 luto lm(4) 

12 Leader LBO -514A 313 LBO -513A Dual 5m to 10(11) 3 15 1//30 0.5u to 200m(18) 

13 Leader LBO -522 338 - Dual 5m to 5(10) 3 20 1//30 0.2u to 200m(19) 

14 Philips PM3207 385 - Dual 5m to 10(11) 5 15 11/35 0.5u to 200m(9x2) 

is Safgan DT420 183 DT410,415 Dual 5m to 20(12) 5 20 1//22 0.5u to 200m(18) 

16 Scopex 4S6 148 - Single 10m to 50(12) 5 6 11135 lu to 100m(16) 

17 Scopex 14D15 230 14D10,SG315 Dual 5m to 20(12) 3 15 1/133 lu to 100m(16) 

18 Thandar SC110A 149 - Single 10m to 50(12) 3 10 11147 0.1u to 500m(21) 

19 Trio C01303D 120 C01303G Single 10m to 1(3) NS 5 1/135 10Hz to 10OkHz(4) 

20 Trio CS1560A 324 - Dual 10m to 20(11) NS 15 1//22 0.5u to 500m(19) 

21 Trio CS1562A 258 CS1559A Dual 10m to 20(11) NS 10 1//22 1u to 500m(18) 

22 Trio CS1575 298 - Dual 10m to 3(6) NS 5 11/27 0.5u to 2m(12) 

SECOND HAND OSCILLOSCOPES 

23 Advance OS1000B 330 - Dual 5m to 20(12) 3 20 11128 0.5u to 1(20) 

24 Solartron CD1400 125 - Dual 100m to 50(9) 5 15 11135 0.5u to 200m(18) 

25 Tektronix 545B 100 - Dual 50m to NS NS 33 NS 0.1u to 5(24) 

26 Telequipment D63 300 - Dual lm to 20(12) 3 15 11129 0.2u to 1(21) 

Note: prices in italics are for equipment that has not been reconditioned. 
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FEATURE : Buyer's Guide 

modest bandwidth, this 'scope is 

specially designed for audio test 
work. 

New Or Second Hand? 
There is quite a healthy market in 

second hand oscilloscopes, and you 
can get a slightly outdated but still 
very useful 'scope for a fraction of the 
price that a new 'scope with similar 
specs would cost you. Newish 
'scopes do turn up on the second 
hand market from time to time, but 
they don't tend to spend very long on 
the shelves before being snapped up. 
So, if you're buying a 'scope it's well 
worth taking a look at the second 
hand market. 

The 'pro' of buying a second 
hand oscilloscope is, then, price; 
however, there are a few 'cons' that 
you should consider: 

Size: due to integration and rec- 
tangular tubes, new 'scopes are 
typically smaller, lighter and more 
economical on power (ie, don't get 
as hot) than older models (particular- 
ly 'scopes with valves). 

Guarantees: with any new 'scope, 
you will get a guarantee, though the 
length of the guarantee will vary from 
manufacturer to manufacturer, and 
sometimes from supplier to supplier. 
In addition, the manufacturer has a 

legal obligation to provide goods of a 

merchantable quality. With a second 
hand 'scope, you may get a warranty 
for up to a year if the instrument has 
been fully reconditioned, or no war- 
ranty at all if you're buying the 'scope 
"as seen". We'd advise that unless 
you know what you're doing, you 
should steer well clear of the latter 
option. 

Parts: older scopes will probably 
be more unreliable and more easily 
damaged by a knock than new 
'scopes, so you could find yourself 
having to scour the country while 
searching for a vital yet elusive bit. 

Information: though good dealers 
will do their best to give you reliable 
information, you're unlikely to get a 
glossy brochure to take away and 
peruse at your leisure. So, to an ex- 
tent, unless you are already well ac- 
quainted with instruments of that 
type, you will possibly be purchasing 
an unknown quantity. 

To give you an idea of what you 
can get second hand, we've included 
in the table a few 'scopes that do turn 
up on this market fairly often. 
However, dealers can't predict what 
their stocks will be, and that's why 
we can't give you a full break -down 
of what's available; the only way is to 
go to (or telephone) a dealer for up- 
to-date information. 

The Gould Advance OS1000B is 
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The Trio CS -1559A (left) and the CS -1662A (right): spot the difference. 

a conventional 'scope with fixed 
features; the other second hand 
'scopes are all modular, ie you can 
buy different Y and, in the case of the 
Solartron and Telequipment, dif- 
ferent X modules, so the actual specs 
you get depend on what modules the 
'scope you buy has. And a word of 
warning: we'd like beginners to 
beware the Tektronix, as you need at 
least a pilot's licence to fly that thing 
(go and look at one and you'll see 
what we mean). 

Similar Models 
(all prices ex VAT) 

Crotech 3033 (287) rechargeable 
battery -powered version of the 3030, 
but without component tester 
Crotech 3035 (174) similar to 3030, 
but with lower bandwidth (10 MHz), 
larger screen (130 mm) and calibrator 
output 
Crotech 3034 (370) similar spec to 
3131, but rechargeable battery 
powered and smaller screen (95 mm) 
Farnell DT12-55 (235) as DTC12, but 
without component tester, sum and 
difference Y modes, and a slightly 
lower accuracy (5% on Y deflection) 
Farnell DT12-14) (255) as DTC12 but 
without component tester 
Hitachi V302F (350) similar to V152F, 
but with 30 MHz bandwidth and 
signal delay line 
Hitachi V202F (220) as V203F but 
without delay sweep facility 
Leader LBO -510B (164) vertical 
amplifier has same specs as LBO -310; 
rest as LBO -512 (tube not identical 
but similar) 
Leader LBO -513A (263) single trace 
version of LBO -512 
Safgan DT -410 (164), Safgan DT -415 
(172) 10 MHz and 15 MHz versions 
of the DT -420 
Scopex 14D10V (260) similar to 
14D15, but lower bandwidth 
(10 MHz), 2 mV/div max. sensitivity, 
TV delay system (see text) and no Z 
modulation 
Scopex SG315 (270) as 14D15, but 
with integral function generator 
Trio 1303G (161) as 1303D but with 
1.8-54 MHz two-tone generator 

Trio CS1559 (235) single trace version 
of the CS1562A 

Addresses 
Crotech Instruments Ltd, 5 Nimrod 
Way, Elgar Road, Reading, Berkshire 
RG2 OEB 
Farnell Instruments Ltd, Sandbeck 
Way, Wetherby, West Yorkshire 
LS22 4DH 
Gould Instruments Ltd, Roebuck 
Road, Hainault, Essex IG6 3EU 
Hameg Oscilloscopes Ltd, 74-78 Col- 
lingdon Street, Luton, Bedfordshire 
LU11 1RX 
Hitachi: Reltech Instruments, Coach 
Mews, St Ives, Huntingdon, Cam- 
bridgeshire 
Kikusui: Martin Associates (see 
secondhand 'scopes) 
Leader: Thandar (see below) 
Philips Instrument Dept, Pye 
Unicam Ltd, York Street, Cambridge 
CB1 2PX 
Safgan Electronics Ltd, Omega 
Road, Woking, Surrey GU21 2PX 
Scopex Instruments Ltd, Pixmore 
House, Pixmore Avenue, Let- 
chworth, Herts SG6 1 HZ 
Thandar Electronics Ltd, London 
Road, St Ives, Huntingdon, Cam- 
bridgeshire PE17 4HJ 
Trio: House of Instruments Ltd, Clif- 
ton Chambers, 62 High Street, Saf- 
fron Walden, Essex CB10 lEE 

Suppliers of secondhand 
oscilloscopes 

Carston Electronics Ltd, Shirley 
House, 27 Camden Road, London 
NW1 9N R (Tel 01-267 5311) 
Martin Associates, Parthia, 
Beckhampton, Nr Marlborough, 
Wiltshire SN8 1 JQ (Tel 06723-219) 
P F Ralfe (Electronics), 10 Chapel 
Street, London NW1 (Tel 01-723 
8753) 
Stewarts of Reading, 110 Wykenham 
Road, Reading, Berkshire RG6 1PT 
(Tel 0734-6804) ETI 
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The JcoPEx SG315 
A new range of test capabilities 
Combined Oscilloscope and Function Generator 
in one Precision Instrument 
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SCOPEX Instruments Limited 
Pixmore House, Pixmore Avenue, Letchworth, 
Herts. SG6 1HZ Tel: (04626) 72771 Telex: 825644 

The Scope 
15 MHz bandwidth 
5 mV sensitivity 
Timebase range 
1 4s-100 ms/cm 
8x10 cm screen 
vertical display 
A+B. B invert 
X -Y display, 

X deflection 
through A channel 
for max. 
sensitivity 
Normal, TV and ext. 
trigger 

The Function 
Generator 
0.2 Hz -250 KHZ 

Sine 

Square 
Triangular 
DC offset variable 
Duty cycle variable 
Output 20v, 
600 ohms 
20 dB attenuator 
plus variable 
VCF input 
TTL sync output 

Function Generator can be supplied 
separately for you to fit to any Scopex 
Dual Trace scope, just state type when 
ordering,FG4, FG14/25. 

Function Generator also available in an 
instrument case,FG1. 

Prices: 
SG315-f295--VAT. Price includes 
Probes and Mains Plug and carriage UK 
mainland. 
Function Generator for mounting 
on Scopex Dual Trace Scopes: 
FG4, 

Function Generator: FG1-f79+VAT 

Specification: 
Logic thresholds (switch selectable) DTL / TTL/CMOS. 
- Logic "1" thresholds (HI -LED): TTL/DTL 2.25V - 0.15V. 
CMOS 70% Vcc ± 10% 
- Logic '0' thresholds (LO -LED). TTL/DTL 0.8V ± 0.10V: 
CMOS 30% Vcc ± 10% 
Pulse detect mode: High speed pulse train or single events 
(+ or - transitions) activate 1/3 sec. pulse stretcher. 
Memory mode: Latches pulse LED for catching low rep - 
events and one shot events. 
Input impedance: 100k Ohms. 
Minimum detectable pulse width: 50 nanosec. 
Maximum input signal frequency: More than 10 MHZ 
Probe Power: 5V Vcc. 30mA, 15V Vcc 40mA 
Probe power protection: 30V max., with power leads 
reverse protection. 
Input overload protection: 100V continuous. 117 VAC for 10 
sec, 240V for 5 sec. 

Price includes VAT Mail Order Only .11L pnone 
Of post 

lightweight robust construction, 
flexi-wire power leads. 
detachable probe head 

with 20mm fuse. 

- I. 

Quayside Rd., 
Southam ton, 

Electronics Ltd. 
Hants, 

703) 34003 
Telex 47793 

FLIGHT 
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OUR NEW CATALOGUE 
Presented with a Professional Approach and Appeal to 
ALL who require Quality Electronic Components, 
Semiconductors and other Accessories ALL at realistic 
prices. 
There are no wasted pages of useless information so 
often included in Catalogues published nowadays. 
Just solid facts i.e. price, description and individual 
features of what we have available. But remember, 
BI-PAK's policy has always been to sell quality 
components at competitive prices and THAT WE 

STILL DO. 

ºi 4 

iff= 
We hold vast Stocks "in 
stock" for fast immediate 
delivery, all items in our 
Catalogue are available 
ex stock. 
The Catalogue is designed for 
use with our 24 hours "ansa- 
phone" service and the Visa/ 
Access credit cards, which we 
accept over the telephone. 
To receive your NEW 1983 
BI-PAK Catalogue, send 75p 
PLUS 25p p&p to:- 

BI-PAK les12 NAD 

' 

Access 6 VISA accepted 
Ring 0920 3t62 for 
Immediate despatch 

CIRCUIT BOARD ELECTRONICS 

THE NEW EXCITING 

NAME IN PCB'S 

FOR THE HOME ENTHUSIAST 

COMPARE OUR PRICES 

FOR COMPLETE PRICE LIST 

WRITE TO 

CIRCUIT BOARD COMPONENTS 

55 MURDOCK ROAD 
BEDFORD 

TEL. BEDFORD 214219 
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`TEST EQUIPMENT CENTRES 
ALL MODELS ON Y 

OPEN SXD YSA WEEK A) 
RETAIL MAIL ORDER EXPORT INDUSTRIAL EDUCATIONAL 

' DIGITAL MULTIMETERS IUK C/P Free) 

ALL Hali<ls 
310/6/r'T 
(nag 

STA7F0 
} HAND HELD With rea carry ase 

K025C.I3 range 0.2ADC2megohm £24.95 
60305.16 range 10A D,. 2 meg ohm £29.95 
K030C.26 range IA AC/OC 20 meg ohm £34.95 
61355í.28 range IDA AC/DC 20 meo ohm £39.95 
6010126 range 10A AC,OC 20 meg ohm £34.40 
7030+ As 6010 but 0.1% basic. £41.30 
K 0615.16 range 10A DC.2 map plus Me tester £39.95 
I89M 30 range IDA AC/13C. 20 meg plus Hie 
tester £69.95 

- HAND HELD AUTO RANGE 
D M2350.21 range 10A AC/DC 20 nag ohm 
[Miniature) £49.95 
H03016 range 0.2A AC/DC2 meg ohm £41.95 
H030/B As above plus cool, buzzer £44.50 
H031 22 range 10 AC/DC 2 meg ohms plus eon) 
buzzer £58.95 
+Opllonal carry case £2.95 

BENCH MODELS 

TM353.27 range LCO 1A AC/DC £86.25 
TM355.29 range LEO IDA AC/DC £86.25 
TM351. 29 range LCD 10A AC/DC £113.85 
2001 28 range LCO 10A AC/DC plus 5 range 
Cap. Meter with case £108.00 
TM451 4í/y digit LCO every Iacillty 1002'tí £171.00 
1503e 414 digit LCO every facility 10Á5%) E 171.00 
150314a 0 03'. bat lc version of above £ 189.00 
*Optional carry case £6.84 

BECKMAN HAND HELD 
T100 34 range IDA AC/DC 20 meg ohm £56.35 
T110 As above plus Cont test etc. £67.85 

FREQUENCY COUNTERS r 

PFM200A 200 MHZ bane held pocket 8 digit 
LEO £67.50 
8110A 8 digit LEO bench 2 ranges 100 MHZ £77.00 

' 8610e 9 digit LEO bench 2 ranges 910 MHZ E113.85 
80008 9 digit LEO 3 ranges 1 G112 £ 178.00 
TF040 8 digit LCD 40 MHZ £126.50 
TF200. 8 digit LCD 200 MHZ £166.75 
Optional carry case £6 84 
Pre sc alert - Extended range of most counters 
TP600 600 MHZ £43.00 
TP1000I DMZ £74.00 

ELECTRONIC INSULATION TESTER 
TF 501 500 V/0I00m with carry case £63.00 

MULTIMETERS(uK C/P 65p) 
KRT 100 1K/V 
12 range pocket £5.95 
HM102Z 206/V 
21 range A cont buzzer £ 14.95 
ETC5000/5001 21 ranges. 506/V. 
Range doubler. 109 DC. £18.95 
TMK500 23 ranges 306/V. 12A DC plus 
cool buzzer. 

N H56R 20K/V. 22 range pocket 

ETU 102 14 range 2K/V pocket 

8309 26 range 13K /V. 10A AC/DC overload 
protection. ele. 

360TH 23 range 100K/V. Large scale 
10A AC/DC plui Hle 

AT 1020 18 range 206/V. Deluxe plus Hie 

tester 

TN 360TH 19 range 206/V plus Hle tester 

£24.75 
£10.95 

£6.50 

£23.95 

£39.95 

£ 18.95 

£15 95 

VARIABLE POWER 
SUPPLIESIUK C/P 11.001 

PP241 0/1212411.0/1A 
£35.00 

PP243 3 amp version £59.95 
PS 1307S 8/151I 7 amp twin meter £24.95 

DIGITAL THERMOMETER /N 
TH301 LCD -50 C N 751' with 
thermocouple £68.43 

AC CLAM PMETER 
ST3000/300Á: 0/600 
VAC. 0/1 Kohm 9 ranges 
With carry case IUK C/P 65pí £28.50 

LOGIC PROBES 
LPIOIO MHZ £2850 
1OP076 50 RBI with carry case 

and accessories £71 30 

SIGNAL GENERATORS 
1220/240+ Act 

. -..,. res 
FUNCTION : All sine/square/triangle/TTI. etc 
76 100 1 HZ - 100 KHZ £90.00 
TG1020.2HZ-2MHZ £166.75 
PULSE 
TG 105 Various facilities 514Z -5 MHZ £97.75 
AUDIO: Multiband Slne/S9uare 

LA G27 10 Hz to I MHz £90.85 
119202A 20 Hz to 200 KHz Mal £94.501 £83.50 
RF 
S6402 100 KHz lo 30 MHz (list £79501 £69.50 
LSGI7 100 KHz to 150 MHz £79.35 

AUDIO RF FUNCTION PULSE 

OSCILLOSCOPES - 
Full speclliation any model on request. SAE by poll 
'NM' Series IIAMEG:'SC' THANDAR: 
'CS' TRIO: '3' CROTECN 'Dr Saipan 

SINGLE TRACE UK C/P £3Á0 
3030 15 MHZ SmV. 95mm tube Plus component 
tester C/P £3.00 £177.10 
SCI t0Á. Miniature 10 MHZ battery portable 
Post Tree £171.00 
NMI03 IS MHZ 2mV.6 s 7 display plus 
component tester C/P £3.00 £181.70 

Optional carry care £684 AC adaptor £669 
Wads (12.50 

DUAL TRACE (UK C/P £4.00) 
DT 520 Dual 20 MHZ £241 50 
HM203/4 Oual 20 MHZ plus component 
tester £287.50 
CS 1562A Oual 10 MHz List £321 001 £269.50 
3131 Dual 15 MHZ component tester £276.00 
051566A Dual 20 MHZ All belittles Mel £401 35) 

HM204 Dual 20 MHZ plus component tester 
£349.50 

sweep delay. £419.75 
CS 1820 Oual 20 MHz with extra belittles 

OPTIONAL PROBE KITS aid 050830) 6485.00 
XI [7.95 XI -X10£10.50 X10 £9.45 X100£16.95 

HIGH VOLTAGE METER 
Direct reading/40 KV. 

'UK BSDI £23.00 

DIGITAL CAPACITANCE 
METER 
0 I pl lo 2000 mid LCD B ranges 
DM6013 £52.75 (Carry case (2.951 d 
TRANSISTOR TESTER 
Olrecl reading PNP: MPH. etc. 

TCI £21.96 
¡UK C/P 65p1 

AUDIO ELECTROf1ICS ÚmÑ d1e 

301 EDGWARE ROAD. LONDON W2 1 BM. TEL: 01-72403564 
ALSO AT HENRY'S RA010, 
404/406 EDGWARE ROAD, LONDON W2. TEL: 01-723 1008 

o... br Pwi .i. c..oue«eccrsv 
.11. ,131.1 ..,.,.'Ma M«.. PM...M...,.. 
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COMBINE THEIR TALENTS TO BRING YOU 

CORTEX 

I IN rIá% 
I. u Macro t«,.r.. 

RUN ,uN MUM YMI 
e 

. . : ^ -. i t - 
-- i 

POWERTRAN 
COMPUTING TODAY 

ELECTRONICS TODAY INTERNATIONAL 

tó 

CORTEX WITH OPTIONAL DISC DRIVES FITTED 

SELF - 
ASSEMBLY 

KIT 

£295 
- VAT 

CARRIAGE FREE 

POINfRTA AN 

16 BIT COLOUR COMPUTER 
ALL THESE FEATURES 

High speed 24K byte extended basic interpreter 
Powerful TMS9995 16 bit microprocessor 
48 bit floating point gives 11 digit accuracy 
High resolution (256 x 192) colour graphics 
Memory -mapped video controller for 3D simulation 
Independent 16K video RAM 
16 colours available on the screen together in 
Graphic mode 
Fast line drawing and point plotting basic commands 
High speed colour shape manipulation from basic 
Full textural error messages 
String and Array size limited only by memory size 
Real time clock included in basic 
Interval timing with 10mS resolution via TIC function 
Named load and save of basic or machine code programs 
Auto -run available for any program 
Powerful machine code monitor 

ULTRA POWERFUL 24K BASIC 

PROVIDED AS STANDARD! 

MASSES OF SOFTWARE 
Pascal, Forth, Mdex, Nos, Meta 
CP/M compatible ()Basic, SPL, 
Window, Spell + range of business 
packages. Please contact: 
Microprocessor Engineering Ltd, 
21 Hanley Road, Southampton 
5015AP 0703 775482 

READY 
BUILT 

095 
+ VAT 

CARRIAGE FREE 

OPTIONAL EXTRAS 
RS232C interface kit [9.20 
Floppy disc interlace C96.50 
Pair of 51" disc drives Er hardware kit . C365.00 

READY BUILT 
CORTEX B - Basic machine + RS232C 

[410.00 
CORTEX C - As above + disc drives 

[1í9i6.00 
All items carriage free - prices exclusive of VAT 

Assembler Et Disassembler 
Auto line numbering facility 
Full renumber command 
Simple but powerful line editor 
Buffered i/o allows you to continue executing the 
program while still printing 
Flexible CALL statement allows linkage to machine 
code 
routines with upto 12 parameters 
Basic programs may contain spaces between keywords 
to make programs readable without using more memory 
64K RAM using latest technology 64K DRAMS 
Over 34K bytes available for basic programs even when 
extended basic includes IF -THEN -ELSE 
Supports up to 16 outpLt devices 
Screen and cassette incl Jded as standard 
Supports bit manipulation of variables from basic 
Error trapping to a basic routine included 
Basic supports Hexadecimal numbers 

COMMANDS LOG KEY 7 RANDOM SGET 
RUN SOR ENTER MAG 
SIZE 
CONT 
MON 

FUNCTIONS 

SYS 
TIC 
SON 
BIT 
CRB 

STATEMENTS 
IF 
ELSE 
ON 
GOTO 

UNIT 
BAUD 
CALL 
DATA 
READ 

LIST 
PURGE 
NUMBER 
RENUM 
BOOT 

-OF 
TON 
DIM 
DEF 
NEW 

To: Powertran Cybernetics, Portway Industrial Estate, 
Andover, Hants. SP10 3NM. 0264 64455 

Please send me: 
ABS 
ADR 

CRF 
MEM 

GOSUB 
POP 

RESTOR 
RETURN 

GRAPH 
TEXT 

END 
BIT I enclose a cheque for 

ASC 
ATN 

MWD 
LEN 

REM 
FOR 

STOP 
TIME 

PLOT 
UNPLOT 

CRB 
CRF Please charge to my Access/ Barclay Card no 

SIN 
COS 

MCH 
POS 

NEXT 
ERROR 

WAIT 
SAVE 

COLOUR 
CHAR 

MEM 
MWD Name 

EXP 
FRA 

COL 
MOD 

INPUT 
PRINT 

LOAD 
ESCAPE 

SPRITE 
SHAPE 

BASE 
Address 

INT RND NOESC SPOT 

Export enquiries to: Powertran International, Hollom Down Farm, 
Lopcombe, Salisbury, Wilts SP5 1 BP 0264 781545 Telex 477407 Zenmon 

a 
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SW3 15 
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13 
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IC2 

D 
! 

11 11 

SW2 0- 

5 2 

y ICIaI3- 
6 

Cl 
22n 

C2 

SW 1 

1n5 

3 

R1 
330k 

+VEO 

R3-9 
1 

ALL 
6k 8 12 

15 

14 

13 

-VEO 

Eight Traces On A 
Single Trace Scope 
Tore Solheim, Norway 

IC3 

7 

This simple and inexpensive circuit 
can display up to eight traces on a 

single beam oscilloscope. Even 
though the capacity of such a simple 
circuit is limited, it will be fine as part 
of a home workshop. The frequency 
response is DC to 100 kHz with the 
circuit shown, and the scope sen- 
sitivity should be OV5 per division, 
preferably DC -coupled. 

IC1 is the clock oscillator: SW1 
selects chopped or alternate mode. 
RV1 allows the frequency to be ad- 
justed over the range 10-30 kHz or 
200-700 Hz depending on the setting 
of SW1. The counter IC2 controls the 
two analogue multiplexers IC3, 4. 
One, two, four or eight traces may be 
selected using SW2, which couples 
one of the counter outputs hack to 
the reset pin to reset the IC after the 
desired count length. The analogue 
inputs of IC3 are connected to a 

voltage divider, R3-9, and the output 
is connected, via R10 and RV2, to the 
negative input of the op -amp, IC5. 
This allows the offset voltage of the 
op -amp to be adjusted over a wide 

NOTE: 
ICI IS 40118 
IC2 IS 45108 
IC3 IS 40518 
IC4 IS 405113 
IC5 IS CA3140 
01 IS 8C107B 

range. The trace changes position by 
changing the offset voltage, which 
has no effect on the gain of the op - 
amp. RV2 allows the voltage offset 
between the upper and lower traces 
to be adjusted from ±0V3 to ± 3 V, ie 
RV2 is the position control. Separate 
controls aren't needed here. The 
eight channel inputs are connected 
to the analogue inputs of IC4. 

The circuitry around Q1 and 
SW3 is to allow external triggering of 
the scope. This circuit isn't strictly 
necessary, but will often give a better 
display. The whole circuit is designed 

Cheap Photodiodes 
Donald Hopkins, Tarves 

This circuit was evolved using an 
LED in place of a photodiode. Diode 
D1 can be any run-of-the-mill green 
or yellow LED. Red LEDs do not 
work, presumably because of their 
spectral response. 

When the light source to D1 is in- 
terrupted, its reverse leakage current 
decreases sufficiently to cause the 
Darlington pair Q1, Q2 to switch off. 
This in turn causes the FET to conduct 
giving a pulse at the output. 

NOTE: 
01,2 ARE BC107 
03 IS 2N3819 
LED1 IS GREEN OR YELLOW 

for a ±6 V power supply, and the in- 
clusion of IC3, 4 means that ±7V5 
should never be exceeded. 

Why is IC5 wired in the inverting 
mode, when the non -inverting mode 
would give better results? The offset 
adjustment of a non -inverting low - 
gain amplifier using the method 
shown here would affect the gain. 
Also, the inputs should not be left 
open -circuit as this will cause not- 
ches on the traces. The inputs should 
therefore be connected to an inver- 
ting amplifier, preferably with an at- 
tenuator due to the low sensitivity. 

INPUT 
AERIAL O 

SKI 

I I 

w 

I I 
C2 
8n2 

J 

R5 Al .D1.1Bk2 
/0 (12k 16V 

SK2 

Ot= D2i 

I I 

R2 
8k 2 

C3 
47p 

R3 
5k6 

01 27p 

07 

R4 
560R 

C4 
4n7 

105 

T'8 

R6 
C7 + 1k8 
22u _ 

O 

+12V 

OUTPUT TO RADIO 
AERIAL SOCKET 

NOTE, 
O1 IS BF 194 
O2 IS BF197 
01,2 ARE 1N4148 
L1 IS 28 TURNS OF 22 
SWG ENAMELLED 
COPPER WIRE 

0 OV (CHASSIS/ , 
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FEATURE 

Adding Preset 
Channels To A 
Tuner 
A. Cassarrubios, London 

The following circuit is a modifica- 
tion I made to my Audiophile FM 
Tuner (ETI January 81). My main 
design concept was to increase the 
number of preset channels to 10 but 
not increase the number of push- 
buttons on the front panel, and if 
possible reduce the number to one. 
Some form of indication of which 
channel is selected must also be 

v12V 

NOTE: 
ICI IS 401068 of 4093B 
IC2 IS 40178 
IC3 IS 45118 
01 IS BC108 
ALL DIODES ARE 1N4148 
DISP1 IS ANY COMMON CATHODE 
DISPLAY 
PB1 IS MOMENTARY SPOT PUSH BUTTON 

IC1 

C1 

R1 

12V 

i 100k 

DISP1 

14 

provided. 
The operation of the circuit is 

simple to understand and is as 

follows. IC1 along with R1 and C1 

provide switch debouncing to pro- 
duce clean pulses for IC2's clock in- 
put. IC2 is a decade counter with 10 

decoded outputs. The outputs from 
IC2 are taken to PR1-PR10 which 
along with R2 -R1 1 provide a potential 
divider from which to tap off the re- 
quired tuning voltage. The tuning 
voltage ranges from about 1V5 to 
about 10 V with the values shown, 
which is adequate for most tuners. 
Diodes D1 -D10 stop any interaction 
between channels. The tuning 

.12V 
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IC2 
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IC3 
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011 

D16 

1 
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a 

017 

voltage output is taken from the 
cathode end of these diodes and is 

fed to the varicaps on the tuner. 
Diodes D11 -D25 are a decoding 

matrix for IC3, which is a seven - 
segment decoder driver. When pin 
11 of IC2 is high, there are no logic 
signals on any of the binary inputs of 
IC3, so a zero is displayed. The logic 
signal from pin 11's output drives Q1, 
which in turn illuminates the figure 
'1' in the display. PR11 is set so that 
the intensity of the figure '1' matches 
that of the seven -segment display. 

The circuit is relatively easy to 
construct and component layout is 

not critical. 
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Car Radio Aerial 
Preamplifier 
Neil Dobson, 
Newcastle -Upon -Tyne 

This circuit is a very high gain, high 
frequency amplifier using two NPN 
transistors in cascode. The input is 

taken via SKI and C3 to the base of 
Q2. The amplified signal (between 
200 kHz and 200 MHz) is passed to 
the base of Q 1, which is connected in 
the common base mode, giving a 

very good gain at high frequencies. 

R1-3 set the bias voltages for the two 
transistors, while R4 and C4 provide 
negative feedback and help increase 
the bandwidth of the stage. 

Capacitor C1 and C7, along with 
R6, are the supply decoupling com- 
ponents and also help to filter out any 
noise generated by the engine. Note 
that L1 is a radio frequency choke, 
which can he made by winding 28 
turns of 22 swg copper wire on 
resistor R5; this will give a lower gain 
on long and medium wave, but as the 
desired frequency increases (ie VHF) 
the reactance of Ll will increase, 

allowing more of the amplified signal 
to pass through capacitor C6. 

The two diodes connected across 
the input socket are to protect the 
transistors against static discharges 
and overloading. If it is found that the 
gain is too high, then by changing C4 
to, say, 500pF, the gain can be reduc- 
ed to a lower level. 

The amplifier has been in use for 
over five months now and has proven 
to be very stable and surprisingly 
quiet as regards adding any noise to 
signals in low signal -strength areas -0 
especially on VHF. 
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High Speed Eight - 
Bit A -to -D 
Converter 
Michael Jones, Dorset 

An analogue -to -digital converter is a 
useful device for any computer 
system. The circuit shown operates at 
up to 100,000 conversions per se- 
cond - making it ideal for use with 
the full range of audio frequencies. 
As shown, the circuit has just one 
channel; more may be added by us- 
ing more converter ICs (for maximum 
speed) or using an analogue 
multiplexer, such as the CD4051, 
which has eight channel inputs selec- 
table under software with a three hit 
output port. If it is to be used at full 
speed, machine code programming is 

essential. 
The given circuit will work on 

any Z80A system running at 4 MHZ 
without automatic I/O cycle wait 
state insertion. It will work with 
slower clock frequencies with cor- 
responding increases in conversion 
time. Decoding occurs on port OFFH 
only; this may be changed by placing 
inverters on the appropriate input to 
IC9. There is no need for a status port 
since the circuit is constantly conver- 
ting and latching the result in IC6. It s IC9 8 B returns the result of the most recent 
conversion when read, unless it has 
already been read, in which case it 
inserts wait states until the current 
conversion is complete. In this way 
continuous reading will guarantee 
one result per 10 microseconds. It is 
not possible, because of time con- 
straints, to use polling software. In 
addition, this arrangement permits a 

DMA device to carry out the transfer 
in the background. By adjusting the 
clock reduction circuit around IC3 it 
should be possible to cater for fre- 
quencies of 2 MHZ or less, but still 
having 100,000 conversions per se- 
cond. 

Circuit operation is fairly simple. 
ICs 8 and 9 decode the input port, so 
enabling the tri-state latch (IC6), the 
WAIT gate (IC7b) and the wait latch 
(IC1). The latter ensures 'that WAIT is 

only issued when there is no new 
data. IC2a restarts the conversion as 
soon as possible after the end of the 
previous conversion. IC7a and IC4b 
atch the data into IC6 after it has set- 

tled. The actual converter (IC5) ac- 
cepts an input in the range 0-2V55 in 
10 mV steps, continually outputting 
its best estimate on pins 18 through 
11 using successive approximation 
(binary search). Care should be taken 
that the input doesn't exceed 3V5 or 
become negative. 
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Expander Gate 
W. K. Todd, Colchester 

This circuit is a simple expander gate 
and can be used to reduce the sur- 
face noise of records and tapes. It is 

based around an NE571 compander 
chip, used as an expander below the 
threshold set by the red LED. The 
LM381 amplifies the input signal by 
40 dB; this is rectified in the 571 by a 

current mirror circuit and is smooth- 
ed by C4. When the voltage reaches 
the forward voltage of LED1 it draws 
current and hence limits the current 
to the gain cell. This causes linear 
operation above the threshold. 

For stereo operation the LEDs 
should be matched for forward 
voltage. The circuit as shown is 

designed for 15 V; if other supplies 
are to be used R2 will have to be 
changed. Better DC biasing around 
the op -amp ín the 571 will improve 
the DC offset. 

INPUT 

RV1 

LOG 

THRESHOLD' 

.15V 

RI 
R2 

47k 

10k 

.15V 

F- 

31141 20k 

} ti 
C2 

100n 
IC2a 

211511 10k 

C3 
680n 

A=100=40áB 

L_ 

R4 
20k 

FORWARD 
VOLTAGE 

FOR STEREO USE.-HE FORWARD VOLTAGE 
OF THE RED LEDs SHOULD BE MATCHED 
(ABOUT 1V5) (INJECT SIGNAL TO L.R UNTIL 
BOTH LEDs ARE LIT) 

J 

OUTPUT 

NOTE: 
IC1 IS LM381 
IC2 IS NE571 
LE01 IS RED LED 

6V 

.5V a1 
50n,A 

OV 

NOTE: 
IC1 IS 741 
01 IS BCY7O 
or BC178 
2D1 IS 2V7 400m1N 2ENER 

Battery Back-up 
Supply For RAM 
R. Metcalf, Sheffield 

Using a rechargeable 6 V lead acid 
battery and the voltage control circuit 
shown here, data can be held in a 

memory for a considerable length of 
time (governed only by the storage 
capacity of the battery). Nicads have 
a comparatively small Amp -hour 
rating for their package size and 
recharge rate. 

An IC regulator would find the 
1 V voltage margin between input 
and output too small for reliable 
operation. In this circuit the 741 op - 

amp sees a fixed 2V7 on its inverting 
input and subtracts the difference 
between this and the non -inverting 
input from its output. The ratio, once 
set by the preset, remains constant. 

Gray, Binary And 
Radix Code 
Manipulation 
L. N. Owen B.Sc, Beaulieu 

When working with encoders it is 

desirable to use a coding system 
which changes only one bit at a time - Gray code is designed for this pur- 
pose. However, for manipulation 
Gray code is not very convenient and 
has to be converted to another form; 
this usually being binary, one's com- 
plement or radix. The modules 
shown provide simple means of con- 
verting from one code to another by 
using standard TTL hardware. Using 
these circuits, code manipulation to 
and from any of the above conven- 
tions is possible. In many cases the 
speed of operation has considerable 
advantages over that of 
microprocessor software -based code 
conversions. 

Running LEDs From 
A 1V5 Battery 
Andrew Marshall, Nottingham 

Most LEDs require operating poten- 
tials of between 1V6 and 2 V, but the 
circuit shown here enables light emit- 
ting diodes to operate from a 1V5 bat - 

L 

01 

tery. The circuit uses a 'voltage 
doubler' and an astable 
multivíbratbr. Germanium transistors 
and diodes are used, as these have a 
smaller forward voltage drop across 
p -n junctions than comparable 
silicon devices. (This is to increase 
the output voltage and enable the cir- 
cuit to operate at lower input 
voltages.) 

To operate the circuit to make 
the LEDs appear on continuously Cl 
and C2 should be chosen to be 47nF, 
and C3 and C4 to be 10uF. To make 
the LEDs flash alternately, Cl and C2 
should be around 100uF and C3 and 
C4 should be about 1000uF. To 
operate only one LED omit the cir- 
cuitry within the dotted box. 

Although TIL 209s are indicated 
in the circuit diagram, other LEDs 
may be used. 

NOTE. 
01.2 ARE AC126 
01 2 ARE 0A47 
LED1.2 ARE TIL209 DR SIMILAR 

R2 
10k 

-a1 
1V5 
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Date Display In 
European Format 
Using American 
Digital Clock Ch' ips 
R.C. Callister, Cambridge 

134 .41 

01 
Many hobbyists will have built TO DIGIT 

DRIVERS 
digital clock/calendars based on D2 

American LSI circuits. These in- 173.4 

variably display the date in American 
format (month -day) rather than the 
day -month preferred in European 
countries. The following simple cir- 
cuit allows inversion of the month 
and day displays on a typical chip 
(the CT7001) without affecting the 
time display, even though the latter is 

multiplexed on the same digit lines. 
The trick is to use the am/pm in- 

dicator output signals to tell whether 
the time or date is currently being 
displayed. When the time is being 
output either the am or pm signal is 

active (high); when the date is output 
both are inactive (low). Thus the 
am/pm outputs may be ORed 
together and used to switch a four 
pole data selector. A single CMOS 
4019B chip provides all the required 
logic except for the OR gate and one 
inverter. If spare inverter and OR 
gates are not available on the clock 
board, they may be replaced by a 

transistor and diodes as indicated. 
When the output of the OR gate 

10 

12 

13 

14 

15 

NOTE. 
ICI IS 40198 
IC2 Is 40718 
IC3 IS 40498 

A 

01 

02 

03 

04 

SB 

A4 

is high (time displayed) the data 
selector outputs follow the A inputs; 
when the OR gate output is low they 
follow the B inputs. The A and B in- 
puts are interconnected so that the 
digit pairs D1/2 and D3/4 are inter- 
changed when the data selector 
switches. 

GND 
n 

ICI 

81 

Al 
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0D1 

0 D2 

O D3 

0 04 

CT7001 

ZX Graphics Board 
Modification No. 1 

Simon Gamble, Coventry 

This is a modified circuit diagram for 
the ETI ZX Graphics Board. With the 

OUTPUT o 

16 

ICI 

CODE KEYS 

R15 
33k 

+5V TO 10V 

R4 12 
ALL 10k 

NOTE 
IC1 IS 4017 
IC2 IS LM1458C 
D1 IS 1N4148 

F1 
100k 

DUMMYIRE SE TI 
IIKEYS 

Foolproof 
Combination Lock 
Ben S. Meyer, South Africa 

This lock really is foolproof, as all the 
keys except the correct one will 
cause a reset. The problem with 
other types of lock is that only the 
dummy keys will cause a reset. All 
voltages given are fora 10 V supply. 

A power -on reset is provided by 
Cl. When reset, pin 3 of IC1 is at 
10 V. When code key '0' is pressed, 
the voltage across Cl rises to above 
8 V. This triggers IC2a whose output 
clocks IC1. This causes pin 3 to 
return to 0 V, and pin 2 goes high. 
Pressing the other keys repeats this 
action until pin I I goes high. 

Pressing a dummy key will cause 
the voltage across R2 to fall to zero, 
while pressing a code key out of 
order will cause a drop to 1 V. Cl 
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SV O 

NORMAL 

USER ° 

A13O-- 

A9 O 
A10O 
A110 
Al2O 

ROM CS 
(FROM ULA) 

IC3a 

SW1 

ICIa)p 

R1 
1k0 

IC2a 

addition of the two NAND gates as 
shown, the character RAM appears in 
the memory map at both 7680-8191 
and 15872-16383. However, when 
the switch is set to 'normal', the RAM 
only appears at 15872-16383. This 
means that the graphics set can be 
PEEKed from ROM and POKEd 
straight into the character RAM 
without having to be loaded into the 
user RAM first and does not require 
switching midway through the setting 
up program. 

If R1 is removed from the ETI 
board and placed together with IC3 
on a separate piece of Verohoard, 
then connect the output of IC3b to 
the connection originally used by the 
switch on the ETI board. No further 

r 

VOTE. 
ICI IS 741S20 
IC2.3 ARE 74LS00 

IC2,1 

R2 
680R 

O RAM CS' 

ROM CS' 
(TO ROM) 

changes need to be made to this PCB 
and it can then be sold at a later date 
in pristine condition! Note that the 
switch functions are now reversed. 

Incidentally, when PEEKing from 
the ROM, if the value PEEKed is sub- 
tracted from 255 and the remainder is 
POKEd to the character RAM, then 
on switching to 'user' he whole 
screen will be inverted except for the 
border. 

discharges via R3 and as soon as the 
voltage at pin 2 falls below the 3V3 
reference, IC1 is reset by a high at pin 
15. 

All the output pins except the 
one currently switched high by the 
count are held at ground by ICI . This 
causes a problem, as it would be im- 
possible to advance the counter since 
the respective switch would be 
grounded before it could be released 
and so reset the count to zero. Cl 
holds the charge on it during clock- 
ing, long enough for the key to be 
released. The diode prevents any 
discharge through R2. R3 discharges 
C1 and provides a bias path for the 
diode. The value of the capacitor can 
be altered to suit your needs, but R3 
is a part of the voltage divider R1, 2, 3 

and its value cannot be changed. 

R4-12 are current limiters which 
prevent damage to IC1 if more than 
one key is pressed. To reset the 
system after the output has been 
enabled, just press any key. 

Four -digit 
Multiplexed BCD to 
ZX81 Adaptor 
W.K. Todd, Colchester 

This device interfaces a four -digit 
common -cathode multiplexed BCD 
output device, such as the 7217 
counter IC, with a ZX81. The circuit is 

4 DIGIT 
COMMON CATHODE 

INPUT 

LSB O 
BCD O 

DATA O 
MSB O 

DIGIT 
SELECT 

16 

(t%'IINIM pA 
YMEN T 
f2p 

based around IC1, a 74LS670 4 x 4 

register file. The digit select inputs ad- 
dress the Write Address pins, WA 
and WB, via diodes D1-4. The Write 
Enable pin, WE, is pulled low by 
diodes P5-8 when any digit is 

selected. 
The ZX81 address decoding is 

performed by IC3a, b and IC2d in the 
same manner as the A -to -D interface 
in ETI, January '83. When an address 
between 12288 and 16383 is PEEKed, 
the output of IC2b goes low and 
enables the outputs of IC1 via the RE 

pin: the data is output onto the data 
bus on lines D0-3. Data lines D4-7 
are pulled low via the diodes D9-12, 
allowing the computer to read the 
data bus directly. The Read Address 
of the register file is driven directly by 
the address lines AO and Al. IC2a 
disables the internal ROM via D13 
when the device is being PEEKed. 

Common anode devices could 
be used with this circuit if the digit 
select lines were driven by transistor 
inverters. 

2 

3 

.5V O 
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Digital Audio RD O 

R1 
680R Switch ROMCS ROMCS' 

ITO ROM) (FROM ULA) 5V 

J. W. Harris, Macclesfield 
SW 1a 

The circuit uses a CMOS 555 which A120 

IC 1a 
IC2a 

oscillates at a frequency determined A110 
IC2c O RAMCS' A10 

490 ITO INTERNAL 
RAM ONLY) by the equation: 

F- 1.46 ARO NOTE: 
ICI IS 74LS20 
IC2 IS 74LS32 DISABLE LLSW1b 

Cl(R1 + R2) 

The output from ICI is decoded by 
0v 

IC2, a decade counter divider, which 
is activated by PB1. When PB1 is 

pressed, IC2 produces a positive 
voltage at one of its four outputs, 
each of which controls two of the 
eight switches in ICs 3 and 4, and an 
LED circuit. 

When a switch control goes high, 
the corresponding audio input is 

selected, and an LED lights to in- 
dicate which input has been selected. 

Output 5 on IC2 is connected to 
RESET, so when pin 10 of IC2 goes 
high the decoder resets and the next 
pulse from ICI selects input A. 

The chosen values for R1, R2, 
and C1 produce a frequency of 4 Hz, 
so IC2 selects each audio input and 
then resets in 1 second. If PB1 is kept 
pressed, the input will change every 
quarter of a second. 

ICs 1 and 2 are powered from 
+12 V, and ICs 3 and 4 are powered 
from +5 V and -5 V. 
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1MB 
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CI 
100n 
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100k 
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Cogic State Analyser 
L. V. Barker, Swansea 

When testing a logic circuit, it is 

sometimes necessary to know the 
simultaneous state of several nodes. 
A logic probe or oscilloscope will not 
easily tell this and the best solution is 

usually a logic analyser. These are, 
unfortunately, rather expensive; a 

R1 
10k 

'CLEAR' 
PB1 

CONTROL 
INPUT O 

solution presented here is a logic 
state analyser. This is an eight bit 
latch controlled by an input from the 
circuit under test and easily expan- 
dable to more input lines. 

The heart of the circuit is the 
74LS373, IC3: an eight bit latch. It is 
controlled by pin 11; when this pin is 
high (logic 1) the output data is equal 
to the input data, but when it is taken 
low, the device latches the data then 
on the input pins, thereby remember - 

4 13 14 10,1 

PR1 CLR2 VCC PR? 

D1 Q1 

ICI 

CLR 1 

GND CLK1 

01 

2o 

3a 
SW16 
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SW 1a 
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LED1 
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LED2r 

DATA 
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Ip 
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20 

R2 
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11 1 

IC3 

10 
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R3 r 
220R 

11252-ó;12 2250R 

NOTE: 
ICI IS 74LS74 
IC2 IS 74LS86 
IC3 IS 74 LS37 

MANUAL' 
LATCH 

PB2 

0 5V 

00V 

ing it. In this application the input 
pins are connected to the circuit 
under test and the outputs drive light 
emitting diodes LED3-10. 

IC1 is a D -type flip flop used to 
control IC3. In its reset state, achiev- 
ed by pressing PB1,QT is at logic 1 as 
is IC3 pin 11. The LEDs now follow 
the input data. When a rising edge 
appears on ICI pin 3, Q1 goes to 
logic 0 causing the data on the input 
pins to be latched. It stays in this con- 
dition until PB1 is pressed. LED1 and 
LED2 give readouts on the state of 
IC1. 

IC2 is a quad exclusive -OR gate; 
IC2c is used as either a buffer or as an 
inverter depending on the position of 
SW1. Three triggering modes exist; 
these are: 

1) SW1 in position 1: latch on ris- 
ing edge on control input 

2) SW1 in position 2: latch on fall- 
ing edge on control input 

3) SW1 in position 3: latch when 
PB2 is pressed 

To increase the number of chan- 
nels, more 74LS373 devices can be 
connected, with the pin 11 of each 
connected to pin 6 of IC1. The pro- 
totype used five devices giving 40 
channels of input. 
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ZX Graphics Board 
Modification No. 2 
M. Austen B.Sc, Hatfield 

I must congratulate G.N. Hill on an 
extremely simple and clever circuit 
for obtaining user -defined graphics 
from a ZX81. However, I was a little 
disappointed that the idea had not 
been thought out a little more 
carefully to provide an improved cir- 
cuit. The problem with the published 
circuit is that of having to first read 
the character data from the ROM and 
store it in memory, and then enable 
the character RAM before writing the 
stored character data into this RAM. 
A slightly different circuit will allow 
data to be written to the RAM without 
it being 'selected', and without caus- 
ing a bus contention with the ROM. 
The revised circuit has a lower com- 
ponent count (by one), but does re- 
quire two further connections to the 
ZX81 circuit board. 

When the address lines A9, A10, 
All and Alt all go high the output 
of ICIa will go low. If ROMCS from 
the ULA is low also, the output of 
IC2a will be low too. With the switch 
in the position shown, the output of 
IC2c (and hence RAMCS') will go low 
only if a write operation is being per- 
formed by the CPU. The output of 
IC2d, and hence ROMCS', will only 
go low if a read operation is being 
carried out. With the switch in the 
alternative position, RAMCS' will go 
low whenever the output of IC2a 
goes low, and ROMCS' will not go 
low when IC2a goes low. 

This means that when the switch 
is in the disable position as shown, 
the character ROM can only be read 
from, and the character RAM can on- 
ly be written to. With the switch in 
the enable position, the character 
ROM is effectively disabled and the 
character RAM can be read from and 
written to. 

Therefore, to transfer the 
character data from ROM to RAM, 
simply read from the appropriate 
location and then write the data to 
the same location. When the RAM is 

then enabled, it will contain the re- 
quired character data. The BASIC 
program given will illustrate this. 

10 FOR I = 7680 TO 8191 
20 POKE I, (PEEK (I)) 
30 NEXT I 

Keyboard Auto - 
Repeat Circuit 
G Franklin, Mid -Glamorgan 

This circuit is intended for Jse with 
keyboards that do not have a 'repeat' 
facility. It is not only simple to install, 
but gives the user the repeat facility 
on every key on the keyboard. 

Basically, the strobe line from the 
keyboard activates the monostable 
(IC2); this disables the output of the 
555 and prevents its pulses reading 
the new strobe line. After approx- 
imately 3 seconds, the output of IC2 
changes state and the signal from the 

.5V 0 

555 is passed on to the new strobe 
line. If the key is released before the 
monostable finishes its timing period, 
only one character will be sent. For a 
key press of longer than 3 seconds, 
approximately 10 characters per se- 
cond will be entered (the frequency 
being set by the 555, used in its 
astable mode). The circuit is shown 
for use with a positive -going strobe 
signal: for a negative strobe, simply 
move the last NAND gate (used as an 
inverter) to the input strobe line. 

Connecting the circuit into your 
computer requires the removal of the 
current strobe line from your 
keyboard and re-routing it through 
the circuit. 

R3 
22Úk 

C3 + 
22u = 
76V 

8 4 

ICI 
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C2 
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5 

IC36 
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NOTE: 
ICI IS 555 
IC2 IS 741.S123 
IC3 IS 74LS00 

Tech=Tips is an ideas forum.and is 'not aimed" at the béginnér. We regret we cannot answer queries on these 
items. ITI is prepared to,consider circuits or ideas submitted by readers for this page. All items used will be paid 

''for at a competitive rate. _ 

Drawings should be as clear as possible and the text 'should be typed. Text and drawings must be on sepárate 
sheets. Circuits must not be subject`to copyright. Items for consideration should be sent to ETI TECH -TIPS, 

' Electronics TodayInterñationál, 
145 Charing Cross Roa, London, WC2H ©EE. ETI 
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MEMOCALCThe screen display behaves as a 'window' on 
a large sheet of paper on which a table of numbers is laid out. 
The maximum size of the table is determined by the memory 
capacity, and with a MEMOPAK 64K a table of up to 7000 
numbers with up to 250 rows or 99 columns can be specified. 
Each location in the table can be either a number which is keyed 
in or a formula which generates a number. Every time the 
command to 'calculate' is given, all the formulae in the table are 
re-evaluated. Spreadsheet analysis started as an aid to 
cash -flow analysis, but this powerful tool has now been 
generalised and MEMOCALC with its special ability to perform 
iterative calculations is invaluable in the performance of 
numerical tasks. 
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MEMOPAK 16K For those just setting out on the road to 
real computing, this pack transforms the ZX81 from a toy to a 

powerful computer. Data storage, extended programming and 
complex displays become feasible. 
For even greater capacity, memory packs can be added 
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and 
the MEMOPAK 64K offer large memories at economical prices. 

The Memotech approach to microcomputing is to take the well -prover 
and popular ZX81 as the heart of a modular system. This small 
computer houses the powerful Z80A processing unit and acts as the 
central processor module through which the MEMOPAKS operate. 
Memotech has a reputation for professional quality, producing units 
which are designed to fit perfectly, to look well-balanced, and to work 
efficiently and reliably. 
The modular approach gives ZX81 owners the freedom to design the 
system they really need. Furthermore, the intercompatibility of the 
modules ensures that later additions will click straight in, to give you a 
system that grows with your ambitions and abilities. 
As one example, a system with 16K of memory and MEMOCALC is all 
that is required to perform sophisticated numerical calculations giving 
the same results as a computer at 10 times the price. The problem may 
be as complicated as a cash flow or production schedule, or as simple 
as household accounts or pocket money budgeting. If the bank 
manager wants to see the cash flow, then a single print instruction to 
the Centronics I/F will give a printout which is more than acceptable to 
any bank. 

The example system which is shown, on the other hand, would satisfy 
the needs of someone who wanted to enter data via a light -touch 
keyboard, construct and label graphs, and then copy the screen to an t 
80 -column printer. Only 16K of memory is used here but with 
additional memory, more than one video page can be stored. Up to 7 
successive pages can be displayed cyclicly to give animated displays. 

.+r 16K £26.00 + £3.90 VAT £29.90 
32K £43.43 + £6.52 VAT £49.95 
64K £68.70 + £10.30 VAT £79.00 

HRG £34.70 + 
CI/F £34.70 + 

MEMOCALC £26.00 + 
Z80 ASSEMBLER £26.00 + 

KEYBOARD 
WITH BUFFER £43.43 + 

£5.20 VAT £39.90 
£5.20 VAT £39.90 
£3.90 VAT £29.90 
£3.90 VAT £29.90 

£6.52 VAT £49.95 

Memotech products are available at larger branches of WHSMITH 
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MEMOPAK HRG This pack breaks down the constraints 
imposed by operating at the ZX81 character level and allows 
high definition displays to be generated. All 248 x 192 

individual pixels can be controlled using simple commands, 
and the built in software enables the user to work interactively 
at the dot, line, character, block and page levels. Scrolling, 
flashing and animation are all here. 
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ME1iOPAK Centronics I/F The BASIC commands 
LPRINT, LLIST and COPY are used to print on any 
CENTRONICS type printer. All ASCII characters are generated 
and translation takes place automatically within the pack. 
Reverse capitals give lower case. Additional facilities allow high 
resolution printing. The full capabilities of your printer are now 
under the control of the ZX81. 

flEIOPAK Z80Assembler This click -in EPROM 
based pack accepts standard Z80 assembly language 
mnemonics to allow you to write faster and more compact 
programs. It has its own ADD, EDIT, LIST, ASSM and QUIT 
functions, the editor allowing insertion, deletion, automatic line 
renumbering and error checking. Source code and object code 
listings can be displayed and printed in decimal or hex format. 

To endure that your expectations are realised, care is taken at every 
stage to design features into the system to anticipate your frustrations 
and to forestall them. For example: 
A) Memories are cumulative e.g. 16K and 32K can be added to the 
MEMOPAc 16K or even to the Sinclair 16K RAM pack. 
B The HR3 firmware allows°commonly used constructions (such as 
scrolling, shading and labelling graphs), which might otherwise be 
beyond the user's programming capabilities, to be evoked by a few 
simple commands. 
Cl The Centronics IT converts 2X81 character codes into ASC'l and 
e:dénds the print line to the width of the printer, still using the LLIST, 
'LPRINT and COPY commands. 

LSoking forward, Memotech will continue to back the ZX81 through 
1983 with fast storage devices, pressure sensitive electronic drawing 
boards árd more software packs including a wordprocessor End an 
RS232 interface. 

MEMOPAKS may be ordered by post (cheque, AccessrBarclaycard 
quoting number) or by telephone. Please make cheques payable to 
Memotech Ltd. and please include £2.00 per unit for packaging and 
postage inland 'overseas £3.00). 
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MEMOTECH Keyboard The light -touch positive stop 
keys of this elegant typewriter -pitch keyboard allow you to work 
faster, more accurately and more confidently. To speed you 
along we have added an extra SHIFT key to the array at top right. 
The keyboard is attached by a cable to the Keyboard Buffer 
which fits in amongst your other Memopaks or straight onto the 
back of your ZX81. 

Memotech products are available from major branches at 
W.H. Smith and John Menzies 

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

L')W)OTClI 
MEMOTECH LIMITED, WITNEY, OXON. OX8 6BX 
TELEPHONE (0993) 2977 TELEX 83372 MEMTEC G 
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PORTABLE 
INDUCTION LOOP 

A few months ago we highlighted the problems of the hard -of - 
hearing when attending public performances. Now Vivian Capel 

shows how a do-it-yourself system can be easily implemented 
for small halls. 

The problems of the hard -of - 
hearing when trying to listen to 
a public address system in hall, 

and how these can be eliminated by 
the installation of an induction loop 
was fully covered in the article 
contained in the February 83 issue 
of ETI. For the benefit of readers 
who might have missed it we will 
give a brief recap. 

When listening through a 
hearing -aid hall acoustics are 
emphasised, as also are nearby 
audience sounds. This makes the PA 
sound almost unintelligible. For the 
past few years, most NHS hearing - 
aids have an internal induction coil 
which can be switched in in place 
of the microphone: this enables the 
user to pick up electromagnetic 
fields directly from some telephones 
and so avoid the distortion of 
double conversion from electrical 
signal to sound and from sound 
back to electrical signal. The switch 
on the hearing -aid is labelled T 
(telephone) and M (microphone). 

If an induction loop is wired 
around the hall and fed from the PA 
system, any such hearing aids 
switched to T will pick up the 
programme free from acoustics and 
all extraneous noises. The design of 
a loop depends on the area to be 
enclosed, total length of loop wire, 

PARTS LIST 
One Portabloc empty cable drum (see 
Buylines). 
One MT 10 10 watt 100 V line 
transformer, Eagle or similar (see 
Buylines). 
One pair of three (or more) contact plug 
and socket (socket to be chassis - 
mounting). 
One red LED with mounting clip. 
One silicon diode (any type). 
One 68R }W resistor. 
One pair of screwed terminal blocks. 
30 yards of three -core 16/02 mains cable 
(see Buylines). 

resistance of suitable cable, number 
of turns in the loop, available 
output impedance of amplifier and 
output power available. Optimum 
vertical displacement from the 
hearing aid is 3-4 feet, which for a 
seated audience puts it at skirting 
board or floor level. This gives a 
fairly even field intensity over the 
whole loop area. Wiring over 
obstructions such as doorways has 
little effect, nor do intervening 
objects such as chairs, even if these 
are metal framed. 

In short, the induction loop is 
an ideal method of enabling the 
hard -of -hearing to hear perfectly via 
their own hearing -aids and with few 
problems in design or installation. 

Having enjoyed the facility in 
halls where loops are installed, 
disappointment has been expressed 
by some hearing aid users when 
attending meetings or functions in 
premises not so equipped. Where 
the halls are hired for one-off 
occasions, installing a loop is hardly 
practical, especially in a large 
auditorium unless of course it was 

100V 
LINE 

l OW 
TAP 

16R 

to remain permanently thereafter. 
Even then, the installation would 
take time, and the design some 
advance measurement and 
calculations. 

Loop the Loop 
A solution which has been 

devised and proved highly 
successful is that of a portable loop 
of fixed length, which is run to 
enclose a selected block of seating. 
Although the whole hall is not 
covered, the block is large enough 
to be more than adequate to serve 
those needing it along with their 
friends and families, thus avoiding 
segregation. 

The loop is housed in a 
Portabloc cable drum (or similar) 
and consists of 30 yards of three - 
core 16/0.2 mains cable. One end is 

connected to a socket on the side 
of the drum, while the free end is 

terminated in a matching plug. 
When the plug is inserted in the 
socket, the three cores are 
connected in series to form a three - 
turn loop. 

BROWN 

1 

R 

Fig. 1 Circuit diagram for the portable 
induction loop. 

R1 
68R 

YELLOW/ 
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PLUG 
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BLUE 
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PROJECT 

Fig. 2 Assembling the self-contained 
loop. The socket and the LED are 
mounted on the central plate on this 
side, the terminal block for the 100 V 
line connection on the other. 

BUYLINES 
There are some specialist items in this 
project, but nothing that could cause 
great difficulties. The cable drum is sup- 
plied by RS Components, order code 
488-668, but as RS do not supply to the 
public you will have to buy this through 
a local component supplier or radio 
shop. Eagle, too, will not supply small 
orders direct to the public, but if you 
ring them at 01-902 8832 they will give 
you the address of your nearest local 
distributor. The mains cable can be ex- 
pensive if bought by the yard at a local 
shop; in addition to the profit there is 

also a mark-up for the cutting wastage. 
It will be cheaper to buy a 50 metre 
drum and keep the extra for something 
else. 

The 30 yards of cable is about 
the maximum that the drum will 
hold, and when paid out will give a 

loop of some 28 yards 
circumference. A couple of yards 
must be allowed going to and from 
the drum. The cable is just run 
around the desired area, laying it on 
the floor. If required it can be 
secured to a wooden floor at certain 
points with masking tape to keep it 
in place, especially the ends 
leading to the drum which should 
be placed at a convenient nearby 
position. It is not usually necessary 
to tape it excessively. 

A feature of this arrangement is 

the flexibility of the shape of the 
area served. On average, seating 
rows are a yard apart, and along the 
row there are two seats to the yard. 
So if the loop is formed into a 

square with 7 -yard sides, it will 
serve seven rows of 14 seats each, a 

total of 98 seats. Another 
configuration could be a 10 x 4 
yard rectangle which would enclose 
four rows of 20 seats. Of course, 
any combination up to the 
maximum loop length can be 
accommodated. There need be little 
cable left over, as each extra row 
takes only a further 2 yards 
approximately, irrespective of its 
length. So the number of rows can 
be selected to take almost the full 
length of cable. 

Got A Match? 
Loop resistance is 3.2 ohms 

total. This might appear to present a 

matching problem for the amplifier: 
however, there is a simple solution. 
As the loop will be fed from a PA 
amplifier, it is assumed that the 
output will be 100 V line; so the 
matching is done by a 100 V 
transformer. The 10 watt MT 10 unit 
supplied by Eagle will just fit inside 
the hub of the Portabloc drum. 

There are two taps on the 
secondary, 16 ohms and 8 ohms, 
but it is often overlooked that taking 
the output from between the 16 and 
8 ohm taps does not, as might be 
expected, result in an impedance of 
a further 8 ohms but a much lower 
value. 

When the tappings are 
accurate, the impedance between 
the 16 and 8 ohm connections is a 

surprising 1.37 ohms. In practice, 
the tappings are often higher than 
the nominal value. With the 
transformer used for the prototype 
they measured 8.7 and 22.5 ohms. 
The formula for calculating 
intertapping impedance is: 

Z = (N/Z, - JZ2)2 

where Z is the unknown 
impedance, Z, is the impedance of 
the higher tap and Z2 the 
impedance of the lower one. 

Remarkably, the value for the 
transformer used worked out to 3.2 
ohms, an exact match for the loop 
resistance. However, any 
impedarce from this value down to 
the 1.37 ohms would drive the loop 
satisfactorily. This method of 
obtaining low impedance outputs 
by intertapping connection is a 

useful one which could be applied 
for driving other unconventional 
loads. Using the 4 and 8 -ohm taps 
gives lower impedances still, of the 
order of 0.68 ohms. 

The primary of the transformer 
is set to the 10 watt tap, and the 
loop takes 8 watts from the line. 
With a lower impedance output 
between the tappings, power 
consumption would be less. Most 
PA amplifiers would have enough 
reserve power to drive this, so it 
can be connected to any 
convenient amplifier in the system. 

Connections are brought out 
from the transformer in the drum 

hub to a terminal block on the 
outside, this being the opposite side 
to the socket for the loop itself. The 
Portabloc drums have aluminium 
discs on each side which can easily 
be drilled to take sockets or 
component mountings. 

The final feature is the provision 
of an LED to indicate that the loop 
is working. This is connected across 
the loop via a 68 -ohm resistor and 
with a shunt reverse -connected 
diode to protect it from inverse 
voltages. It can be mounted on the 
aluminium disc bearing the loop 
socket, and the drum placed when 
in use so that the LED can easily be 
seen. It will flicker on and off in 
sympathy with the sound and so 
indicate whether power is reaching 
the loop. If it is brighter than usual, 
the loop may be open -circuit 
somewhere. 

The plug and socket used was a 

metal clad five -pin pair obtained 
quite reasonably from the local 
electronics emporium. This gives a 

couple of spare contacts in case of 
future trouble, but only three con- 
tacts are required and any suitable 
plug combination will serve. 
Robustness is the main considera- 
tion, and some means of securing 
the plug in the socket by a screwed 
ring or latch is desirable. 

Installation 
This is simple and can be done 

in very little time. First select the 
area to be served: count the 
number of seats in the row, subtract 
from 28, and halve the remainder. 
The result will be the number of 
rows that can be covered, unless 
the seats or rows are wider than 
normal. Start paying out the cable at 
the point where the drum will rest, 
and circumnavigate the block until 
you return to the stating point. If 
there is more than a couple of yards 
left, the loop can be extended to 
another row; if it doesn't quite 
make it, the loop will have to be 
brought forward a row. Secure to 
the floor where necessary with 
masking tape. 

Plug in the cable plug to the 
socket, then run a twin pair from 
the connecting block back to the 
PA amplifier and connect to the 
100 V output. Put some music and 
check that the LED is flickering and 
that's it. 

Remind the ushers to direct 
users to the right place and tell 
them to switch their hearing aids 
over to the T position. A notice to 
this effect can also be displayed in 
the foyer or somewhere where 

ETI potential users will see it. 
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BIPOLAR MODULES 

h 

IF Modular 
Amplifiers 

the third generation 
Due to continous improvements in components and design I LP 
now launch the largest and most advanced generation of 
modules ever. 

WE'RE INSTRUMENTAL 
IN MAKING A LOT 

OF POWER 
In keeping with I LP's tradition of entirely self-contained modules 
featuring, integral heatsinks, no external components and only 5 
connections required, the range has been optimized for elf iciency, 
flexibility, reliability, easy usage, outstanding performance, value 
for money. 
With over 10 years experience in audio amplifier technology ILP 
are recognised as world leaders. 

Module 
Number 

Output 
o.,er 
W.11s 
rms 

Lead 
ilmpW.nce n 

DISTORTION 
T.H.D. I.M.D. 
Typ at 6011,/ 
1KH, 71(H14.1 

Supply 
Voltage 

TYP 

Sue 
mm 

WT 
gms 

Prlc. 
TC 

VAT 

. iir 15 4-1 11,01','. <U,nI%s , : IH b6 1 1 240 18.411 
IIlot 111 111 11.1111,", <ll,l%N, t!' b.IiH..11) 140 19.55 
ItrtaNal 3q311 4X 11.015- <II.INNi', 711./8.411 11'1 110369 
1131111 'a1 4 44,411 <U.1NNi' t 11 107X.,111 101 (21.15 
IIV 1111 lid 11 11111' <II.INMi a t'' hi ./l' 411 4111 110,/5 
.1. 744 1.81A O.UI'+. <OINNt', , ih )ll.fN'NI /11 1!',1/ 
....IN 110 X 0,111 . <0.01/11 ' '.1 .70 /tl . 'ol 5111 1'25.47 
113111.1 111114 Il,gl. <I),INNi t 4', 211. 7X. 1161 10741 I I8.41 
It q,H IHn 8 1,01 -. <II,INMi" t bit lll. /tl 1110 111111 t 18.41 

Pro ano' Full load line. Slew Rae 1501110. Rise,,me 51,1. SrN r 1,0 100db. 
Frequency 'osen,,. 3481 159, - 50101,. Input tens awry 500,nV rms. 
Input Impedance I0011 n . Damping factor 10041, >400. 

PRE AMP SYSTEMS 

Mod,lle 
Numb., 

Module Functions Current 
Required 

Pr,c.'nc. 
VAT 

Uvti Mi'm'1,e,unn Ma'Miry.Cailrnlge/1 /Tape, 
1u,i Vol/8ass/7eble 

1114,1,1 I7.60 

,Is1%, ...,1, prs i n M.,'M-y. Cartridge, lane' rlatw 
.lu. ' Vn"easpTebln111.4aoe 

111m4 t14.32 

1114 7 1 I..,il.,' pre imp 1.4,3 Guitar Mass tradl and Mi. 
e ~one Hass Treh''' Mi. 

21140.1 11',. %, 

II. /8 .,ei,. l anil As 115INi les.tpne{onl'1Va 21M.1 t: 211 

Mess, p',' amp modules Call be driven by the PSU driving to n pow, amp 
A sends ate PSU 30 i1 ava,iab,e purely for pie amp modules if egored to 
(5.47 (inc. VAT). Pre m m p and m, ,ng modules 18 different yar,anons. 
Please lend to, details.a 
Mounting Boards 
For ease of construction recommend the B6 for modules 11Y6 H 13 C1.05 
lint VAT) and tne 066 for modules HY66-93178 (1.29 lino VATI 

POWER SUPPLY UNITS 11 orpuahng our own !1,11,140' Ill,, me'sl 

Model 
Number 

For Use With Puce Inc. 
VAT 

PSt' 'IS I or 1 01430 111 9.1 
PSU 41 0 I n, 7 H, 60,) . 1, 6060, 1. 11 Y 124 013.83 
P5(' 415 I .115178 11590 
I'S!' 43% I MOS1213 116.70 
PSU SIX 2. 1/31128, I , 9V244 117.07 

MOSFET MODULES 

Module 
Number 

Output 
Pow., 
Watts 
ITS 

Load 
Imp.d.nce 

.n 
DISTORTION 

T.M.D. I.M.D. 
TYpat 6011r/ 
11(H, 7611r 4 1 

Supply 
Volt.p 

Typ 

Sue 
mm 

WT 
lams 

Prow 
,n0. 

VAT 

WS 1111 

Mt 15 2411 

L1, )': 16: 
1 

1 Ml' 

M 

. 

Cu., 5" <411 o 
<11,10', <Il i lie 
<1,,1'05 <1.1) b 

t 45 
1 1i5 
t -,i, 

121' /N . 40 
/tl MU 

.10 IH .':11 

.120 

19. 
19.'h 

I tll4' 
1 f_' Ho 
14' 51 

Protection Able locope with complex loads without he need for very Ntecia' 
protection circuitry (loses win su11'ce). 

Slew rete IOv/ces Rise teme 3i,. S N ratio 10006 
Frequency response 1- 3d81 15H, - I001(11,. Input sensitivity 500,014 rms 
Input impedance 1001111_ Damping lec lot 10011, >400. 

'NEW to I LP' In Car Entertainment, 

C15 
Mu lo Power Booster Ampi I,rr to increase se the output of your .,sting car radio 
or cassette player tO a nominal 15 watts -ms 

Very easy to use. 

Robust construction. £9.14 (Inc. VAT) 
Mounts anywhere in car. 

Automatic switch on 

Output power m1,m 22.v pees 0)o 411 
Frequency response I 3dB) 15111 to 3069,, T.I. D 0.15 at lOw IKHz 
5/N ratio )DIN AUDIO) 130dB, Lose Impedance 30. 
Input Sens,tiy,ty and Impedance IseIateblel 700'nV mil into 15K 11 3V rms into 811. 
Sire 95.48. 50mm. We.gnl 256 lams. 

C)5)5 
Stereo version o) CIS. 

Sae 95.40. B0. Weight n 10 gm1. 

£17.19 (inc. VAT) 

Morel 
Number 

For Use With Pip ine. 
VAT 

P51.1 52% 1 .1Y 124 117,111 

PSU 530 2 . MOS1213 117.811 
PSU54X I.HV248 11/.86 

P511 55% 1 . M05248 119.51 
PSU/IX 21 HY244 (11./5 

Please note % in pert no. ,nd'c.tes primary voltage Please insert "O' In piece of 
X for 110V, -1- ,n place of X for 220V. and " 7" n plat of X for 2 OV. 

Model 
Number 

For Use With Pip.... 
VAT 

1'51172% 2. '114148 1!2.5: 
'Si, 73% ' . H 164 11'1.54 
"S)' 74% 1 . ov368 124.20 
.Si 150 2. 141)5138 ' M05361) (24.20 
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PROFESSIONAL Hill THAT EVERY ENTHUSIAST 

CAN HANDLE... 
Unicase 
Over the years I LP has been aware of the need for a complete 
packaging system for it's products, it has now developed a 

unique system which meets all the requirements for ease of 
assembly, adaptability, ruggedness, modern styling and above 
all price. 

Each Unicase kit contains all the hardware required down to 
the last nut and bolt to build a complete unit without the 
need for any special tools. 

Because of I LP's modular approach, "open plan" construction 
is used and final assembly of the unit parts forms a compact 
aesthetic unit. By this method construction can be achieved in 
under two hours with little experience of electronic wiring 
and mechanical assembly. 

Hi Fi Separates 
UC1 PRE AMP UNIT: Incorporates the HY78 to provide a 

"no frills", low distortion, (<0.01%1, stereo control unit, 
providing inputs for magnetic cartridge, tuner, and tape/ 
monitor facilities. This unit provides the heart of the hi fi 
system and can be used in conjunction with any of the UP 

Unicase series of power amps. For ultimate hum rejection the 
UC1 draws its power from the power amp unit. 

POWER AMPS: The UP series feature a clean line front panel 
incorporating on/off switch and concealed indicator. They are 

designed to compliment the style of the UC1 pre -amp, 
Performance for each unit which includes the appropriate 
power supply, is as specified on the facing page. 

Power Slaves 
Our power slaves, which have numerous uses i.e. 
instrument, discotheque, sound reinforcement, feature in 
addition to the hi fi series, front panel input jack, level 
control, and a carrying handle. Providing the smallest, 
lowest cost, slave on the market in this format. 

UNICASES 

HI Fl Separates 

Price inc. 
VAT 

UC7 Preamp £29.95 
UP1 X 30 30W14-811 Bipolar Stereo fhF, £54,95 
UP2X 60W/411 Bipolar Mono HIE E54.95 
UP3X 60W/811 Bipolar Mono HIFr £54.95 
UP4X 120W,411 Bipolar Mono H,FI E74.95 
UPSX I20W;811 Bipolar Mono HiF1 £74.95 
UP6X 60W/4-811 MOS Mono HIE, £64.95 
UP7X 120W/4-811 MOS Mono H.F1 £84.95 

Power Slaves 
US1 X 60W/411 Bipolar Power Slave E59.95 
US2X 120W/411 Bipolar Power Slave E79.95 
US3X 60W/4-811 MOS Power Slave E69.96 
US4X 120W/4-811 MOS ' Power Slave E89.95 

YC !.r+ M. 
e, eC 

'Ts? 

CFI)LNIP 

Please note X in part number denotes mains voltage. Please insert '0' rr place of 
X for 110V, '1' in place of X for 220V (Europel. and '2' in place of X 'or 240V 
(U.K.) All units except UC 1 incorporate our own toroidal transformers. 

- 

ML. .01.11. SO.. .o... 
_ -- -- 

TO ORDER USING OUR FREEPOST FACILITY 
Fill in the coupon as shown, or write details on a separate sheet of paper, 
quoting the name and date of this journal. By sending your order to our 
address as shown at the bottom of the page opposite, with FREEPOST 
clearly shown on the envelope, you need not stamp it. We pay postage for 
you. Cheques and money orders must be crossed and made payable to I.L.P. 
Electronics Ltd. if sending cash, it must be by registered post. To pay C.O.D. 
please add E1 to TOTAL value of order. 

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF 
REQUIRED 

1 

I 
I 
I 
I 
I 
I 
I 

Post to: 1LP Electronics Ltd., Freepost 4, 

11 
GrahamBell House, Roper Close, 
Canterbury CT2 7EP, Kent, England. 
Telephone. 102271 54778. 

ELECTRONICS LTD Technical: (02271 64723. 
Telex: 965780. 

Please send me the following 

Total purchase price 

I enclose Cheque Postal Orders Int. Money Order 
Please debit my Access/Barclaycard No. 

Name 

Address 

1 

I 
I 
I 
I 
I 
I 
I 

Signature ' 

41~ 
ETI JULY 1983 55 



EL ECTRO ALOE 
I.CS 

DIGANALOGUE ANDAL 

DIGITAL DIGITAL 
74LS 
741500 
741502 

]741_504 741505 
41_503 

741.510 
744.511 
741514 
741520 
741530 
741532 
74/537 
741536 
741542 
741.547 
74155, 
74LS73 
741574 
741575 
744.576 
741585 
741586 
741590 
744.592 
744.593 
744.S107 
7415112 
744-5123 
7415175 
7415126 
74/5132 
7415136 
7415137 
7415138 
7415139 
744.5146 
7415148 
741_5151 
74LS 153 
7415155 
744.5156 
7415157 
7415161 
7445163 
7445164 
741.5165 
7415166 
741_5173 
744.5174 
7415175 
7415,9, 
7415193 
744.5195 
7415196 
7415197 
744.5221 
7415240 
7415241 
7415242 
741.5243 
7415244 
741.5245 
7445251 
7415253 
74/5257 
7415259 
7415266 
7415273 
7415279 
7415299 
7415367 
7415368 
744.5373 
7415374 
7415378 
7415393 

11 
11 
12 
14 
12 
12 
12 
2] 
14 
12 
13 
14 
14 
2 
42 
14 
u 
IS 
It 
1S 
40 
15 
21 
30 
23 
20 
20 
34 
24 
25 
34 
11 
90 

27 
27 
60 
75 
32 
36 
30 
36 
27 
36 
34 
36 

50 
60 
55 
34 
40 
40 
39 
39 
40 
5t 
45 
so 
ss 
s5 
51 
SS 
75 

w 
32 
S5 
24 
60 
30 

ISO 
21 
33 
55 
55 
60 
41 

7400 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7413 
74,4 
7420 
7430 
7440 
7442 
7443 
7444 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7462 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74107 
74121 
74123 
74125 
74126 
74141 
74151 
74154 
74,55 
74156 
74157 
74190 
74192 
74193 
74393 

CMOS 
4003 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 

11 
11 

1I12 

13 
15 

20 
20 
14 
11 
15 

11 

N 
17 
17 

n 
32 
60 

60 
39 
36 
17 

11 li 
n 
16 
24 
16 

24 

25 
30 

35 
65 

60 
19 

110 
24 
30 
27 
27 
35 
21 
40 
BS 
37 
22 
24 
30 
21 
21 
35 
30 
SS 

35 
30 
45 
45 
45 
71 

10 
10 
12 
41 
14 
36 
24 
22 
11 
14 
20 
40 
34 
20 

4017 34 
4018 42 
4019 24 
4020 40 
4021 40 
4022 30 
4023 14 
4024 32 
4025 13 
4076 75 

4027 20 
4028 34 
4029 
4030 
4041 
4042 
4043 
4064 
4046 
4049 
4050 
4060 
4069 
4070 
4071 
4072 13 

4081 13 

4082 1:l 
4093 29 
4510 40 
a511 40 
4511 85 

4516 45 
4518 45 
4520 45 

15 
40 

3535 

35 
46 

21 

13 

13 

AO above pores 
ore NET in pence 

ANALOGUE 
706C5 65 
709C14 44 
723C14 34 
74105 57 
741(23 It 
741C14 47 
747C14 65 
748C8 35 
1458C5 62 
1458C1< 40 
7106 600N 
7107 6003 
555 1/N 
7565 10N 
556 50 
CA3046 7064 
CA30130E 703 
CA3130E 903 
CA31401 453 
1M301AN 253 
1M308N 60 
LM317K 295 
/M324N 32 
11543463 SS 
1813903 M 
114380313 SO 

1643813 195 
LM3B2N 45 
LM3900N 50 
LM39143 200 
LM39153 200 
315559 11113 

NE556A SO 

3E5673 104 
RCA151NB 64 
5041E 290 
5041P 121 
S042E 344 

5062P 134 
589 11.23 
51788A 21.50 
5187 11.95 
55668 214 
55766 235 
5576B 235 
S576C 235 
55760 225 
51469 466 
SAB0600 302 
SA83209 425 
SA83210 311 
SA83211 166 
SA83271 321 
SAB4209 497 
5888256C 

35.4 0 
5AD1024 11.00 
SAJ131 231 
SAJ141 271 
SAJ205 110 
SAS231 W 240 
SAS251 142 
SA -5580 196 
SAS590 196 
SDA5680A 

15.55 
TAA761 104 
TAA761A 49 
TAA765A 112 

TAA861 103 
TAA865A 59 
TAA2761A 72 
TA84761A 113 
TAA4765* 120 
TA81041 W 117 
TBA120AS 62 
TBA120U 72 
TBA400 100N 

75 
75 
75 
62 
40 

120 
101 
140 
185 
200 

M 
109 
177 
131 
211 
114 
221 
120 
170 

w 
100 
120 
126 
150 
144 
169 

TBA800 
TBA1oS 
TBA820 
1BB1458 
7/3/314586 
TCA105 
TCA1058 
TCAIO5G 
TCA250A 
TCA205K 
TCA33SA 
TCA345A 
TCA345W 
TCA671 
TCA78o 
TCAB71 
TCA956 
TCA965 
TCA9B6K 
TCA971 
TCA991 
TCA991K 
TDA2002 
1DA20w 
TDA1030 
TDM050B 
1DA4290 
108.4600 1M 
T0A4700A 544 
1D.*4713A 435 
TFA1001 W 262 
TL071CP 253 
TL072CP 4549 
TL074CN 40 
11.081CP 253 
UAA170 165 
UAA1701 152 
UAA180 165 
UAA190 141 
812206 300N 
ZN414 65 
Z/4424P 99 
Z/4425E 350 

THE LARGEST RANGE OF WORLD-FAMOUS 
SIEMENS COMPONENTS IN THE U.K_ - 
24 HOUR NORMAL DESPATCH TIME - BETTER 

PRICES --BETTER SERVICE - BETTER CHOICE 

AN EXCITING EV SPECIAL! 
'SIPMOS' MOSFET POWER 

TRANSISTORS BY SIEMENS 

Type Cese V A W PRICE 

Bus 10 1022 50 12 45 E4.78 
Bus 10A 1022 50 12 45 14.78 
Buz /5 TO3 50 45 125 £16.70 
Bus 20 10220 100 12 45 16 25 
Bus 23 103 100 13 61 5 16.12 
Bus 24 103 100 32 125 116 20 
Bus 30 10220 200 6.5 0.75 £5.68 
Buz 32 10220 200 88 62.5 11.11 
Buz 33 T03 100 7.2 78 11.11 
Buz 35 103 200 9.9 78 £10 52 
Buz 36 103 200 22 125 123.60 
Buz 416 10220 500 4.3 62.5 17.77 
Buz 43 703 500 2.8 78 11.11 
Buz MA 103 500 4.8 78 111.57 
Buz 45 103 500 9.6 '00 116.16 
Buz 44 T03 500 4.2 78 19 32 
Buz 43 10738 500 73 83.3 123.30 
Buz SOA 10220 1000 73 75 110.42 
Buz 54A 103 1000 4.6 125 120.45 
Buz 60 10220 400 5.5 62.5 16.71 
Buz 64 TO3 400 11.5 100 122 69 
B uz 80 10220 900 2.6 75 19.71 
Buz 606 10220 800 3 75 116 23 
Buz 83 TO3 900 2.9 78 114.58 
Buz 83A TO3 BOG 3.4 78 EIS 29 
Buz 64 103 800 5.3 125 126.45 
B uz MA TO3 800 6 125 £23.58 

METERS Large range of types in stook: also probes. 
leads, accessories, etc. 
PANEL MOUNTING in 50. 100, 500PA: 1. 5. 10. 50. 100. 
500mA; IA either model. 

T Range 
60 a 45mm 

£5.95 

MULTiMETERS 
NH56A 
NEW - 
70611/V 
AC/DC/- 
RES/dB 

in 23 
ranges: 

130 BB a 

37m 
111 203 

1336016 
20K11N 

AC/DC/R/ 
013/Trans's 

for Test 
fl 21 

ranges. 
145 e 96 tc 

45mm 
116.4549 

MU Range 
50 . 45mm 

£2.66 

SWITCHES 
Type CK - 1P/12 way. 2P/6 way. 3P/4 way. 4P/3 way 4$p; Min Topples 
- 57101 SPOT 57p; 57201 DPOT 80p; 57301 SPOT 11.54: 57203 OPOI 
96p; PB corn 8531 mk 8533 br 62p; 8225 DPDT E1 34. 
DUAL IN LINE ERG colour coded 0 3- a 0.1' format. On/Off single throw 
2P SOS? 54p: 4P SDS4 95p; 6P S056 11.38; 8P 51:158f1.117; IOP SOSO 
(2.10. Low cost D-1 L 4P DNSO4 65p; 061508 11.00. 

BOXES 
High Quality Black ABS plastO or die- 
csel pbin or stove grey. 
L w 0 489 PWe stove Gr 
50 50 25 50011' ?Op 5901 1230 

KO 60 25 2802 549 5002P 1170 580 1540 
113 63 31 2083 109p 1052 143p 5033 14140 

121 66 40 2004 115p 5004P 162p 5004 219p 
152 32 50 1005 1Mp 5005P 216p 9135 261p 
192 113 61 206 335p 5036P 3149 5006 491p 
G RANGE prolessusnal instrument Cases 
134 90 44 21» 17 54 
224 140 64 21090 11152 
302 170 64 21091 £15.71 

CAPACITORS 
Polystyrene, Siemens 5% Tolerance 16CV 5. 7, 10. 12, 15. 18. 12, 27, 33. 
39pF 15p; 47. 56, 68, 81 100, 170. 150. 180, 220. 270. 330 390. 470, 560 
680. 820p1 In. 1n7, 1n5. 1n8, 2n2, 2n7, 3n3, 3n9, 4n7. 10p; 5n6, 6n8, 8r2. 
10n. 13p. 
Ceransk Very small 1.8. 2.2. 2.7 etc. up to In, 5p cis. 1n5. 202. 3n3. 4r7. 
6n8. Sp; 10n. 22n, Sp; 33n, 478 7p; 100n. Bp. 
Polyester. Siemens Layer Type 7.5mm bad spacng 100V. 
ln, 1n5, 2n2. 393,0. 6p; 407, 6n8, 8v2, 108 12n, 15n. 188 22n. 338 478 
7p; 56v. 68v, 7p; 82n. 100n. 9p: 120n, 150n. 1Sp. 180n, 220n. 12p; 270n, 
330n. 130n. 390n, 470n, 15p; 560n. 6806, 24p; IOmm sowing lop 259: 
15mm spacing 2u2 35p; 22.5mm. spacing loP 400V 50p; 3.33uF 100V 690; 
In depth stocks 

SEMICONDUCTORS 
13914 03 
139148 10 
13916 09 
134007 06 
1044148 03 
135402 14 
135407 le 
23697 23 
73706 10 
23930 20 
231132 23 
231302 110 
231303 58 
231304 62 
231305 62 
231306 90 
231307 67 
231308 147 
231309 99 
231599 100 
231613 25 
231711 25 
231893 31 
2N2218A 31 
2312198 2S 
2N2222A 25 
232369* 21 
232484 25 
232646 45 
237904 26 
2N2904A 25 
2N2905A 25 
233053 23 
233054 55 
233055 44 
233405 64 
2193663 15 

3702.11 09 
233771 /90 
233794 21 
233819 22 
233820 40 
3623 60 
233904 15 
233906 15 
234036 44 
23405662 09 
234124 
234126 
731284 
2194286 
234789 
234291 
2194292 
234991 
235062 
235192 
235195 
235457 
235458 
235459 
236050 
236057 

25 
30 
22 
26 
27 
24 
62 
32 

110 
106 
32 
32 
36 

360 
375 

6640 152 
16640 165 
4011640 I25 
40361015 
40362 65 
40406 71 
40408 95 
40412 108 
40430 100 
40594 123 
40595 123 
40636 147 
40673 145 
89903 19 
AÁ113 13 
AÁ116 09 
AÁ117 15 

AA118 
AA119 
AC126 
AC127 
AC128 
AC151R 
AC153K 
AC176 
ACY17 
ACY18 
ACY19 
AC720 
AC721 
AC741 
60136 
AD142 
A0149 
A0161 
A0162 
AF114 
AF115 
AF116 
AF117 
AF124 
AF126 
AF177 
AF200 
AF739 
eF279 
AFY12 
AFY16 
AFY180 
AFY18E 
AFY42 
AU 106 
AUY22 
80140 
80146 
80226 
81906 311 

BA379 25 
BAS40-03 36 
BAS70-03 41 
8ÁT14-036 

11.79 
88409 34 
BC107A.B 16 
BC108A.B.0 16 
BC1098,C la 
BC171W 32 
BC1277 100 
BC125 20 
6C140 25 
BC141 30 
BC147 10 
BC149 10 
80154 25 
BC160 25 
BC161 30 
BC167A 09 
BC1678 09 
BC168A 09 
BCI68B 09 
BC169B 09 
BC169C 09 
BC1778 16 
BC1788 16 
BC1798 18 
BC182 09 
BC1B2L 09 
BC183 09 
BC 1831 09 
6C184 09 
84-1841 09 
6C2027 120 
8C212 09 
BC212L 09 
6C113 09 
6C2131 09 
BC214 09 

09 
09 
25 
25 
25 
55 
20 
25 

155 
120 

99 
10 
es 
to 

1S0 
90 
61 

35 
3S 
57 
37 
57 
64 
37 
37 
37 
10 

114 
30 

220 
353 
335 

6153 
664 
444 

10,15 
25N 
30N 
453 

BC7144 
8C738C 
8C239C 
BC2588 
5C7678 
BC300 
BC301 
BC303 
BC327 
BC328 
8C337 
BC338 
BC413 
8C414 
BC477 
BC566 
B CS47 
BC548 
BC549 
BC550 
BC556 
BC557 
8C558 
BC559 
8C560 
B C879 
BC880 
B CY31A 
6C158 
BCY70 
BCY71 
BCY72 
00130 
B0131 
B0132 
B0135 
80136 
BD139 
130140 
80644 
BO679 52 
BD6B0 64 
8F115 35 
BF167 25 
BF173 25 
BF177 25 
86178 25 
BF2448 40 
8F254 14 
116255 14 
BF420 31 
136421 34 
617457 35 
86458 35 
BF459 35 
BF597 12N 
B 6R34A 41 
BFR3911 30 
67179-01 30 
BFT65 119 
BF -166 192 
66029 24 
BFX84 24 
BF1(85 27 
86X87 28 
B ROW 26 
BFY50 24 
86751 24 
8E152 24 
136190 143 
61934 70 
13664 110 
BRY39 45 
BSx20 22 
135526 22 
BSX63 160 
BT106 147 
BT108 136 
BU105 170 
8U124 85 

os 
09 
os 
09 
16 
32 
24 
30 
16 
11 
14 
11 

á 
24 
10 
09 
09 
09 
10 
10 
09 
09 
09 
10 
30 
43 

157 
11 
16 
16 
11 

444t 

4a 
27 
27 
30 
32 

423 

802(13 180 
BUX28 565 
BUX81 325 
BUX85 130 
87164 44 
C10601 45 
C0326 440644 
C0340 490644 
C407 17 
00546 1263 
C762 40 
C1406 77 
04 dip for 
C1406 4nd 
12506 10 
D1046 98 
11110 
11210 
12506 
1E1333 
MJ2955 
5.4.11340 
MJE2955 
31113055 70 
M 10 40 
MP56531 40 
MP565.34 42 
MPSA12 IS 
MPSA63 II 
NAS206S5 II 
0847 12 
0.490 09 
041.91 09 
0A202 
OC28 
OC29 
0C35 
OC36 
OC84 
PM7A2 
PN70 
PN72 
0400617 
0401011 

75 
76 

154 
20 
90 
SS 
95 

14 
75 
75 
75 

140 
25 

373 
10 
O5 

104 
156 

04025H 540 
127000 199 
128000 104 
TAG3400 100 
TAG209-400 15 
TAG209-600 

130 
TIC106D 48 
DC 106M 45 
11C178D 66 
T1C2060 54 
TIC2260 61 
TK2360 96 
TIC2460 105 
T1P31A 36 
T1P32A 36 
TIP4IA 45 
TIP41C 60 
T1P42A 45 
T1P42C 60 
TIP150 75 
T1P2955 5S 
T1P3055 55 
T1S43 50 
078-3 50 
VN1p(M 55 
VN46AF 13 
V366AF 105 
1/3111BAF 123 
W02 25 
71X300 13 
zTX3o1 16 
ZTX304 17 
ZTX500 14 
Z7X504 17 

VEROBOX CASES 
to give a Completely profession& finish to a much 
valued project. 
ABS, light grey top: dark grey oonom 2 anodised 
panels 

L H TYPEPRICE 
205 140 40 21034 £4.52 
205 140 10 21031036 (5.02 
205 140 110 21036 n54 

LO 

1130 120 39 21037 14.11 
160 120 65 21037 14.11 
155 120 90 21039 (3.31 

(3 155 85 39 21040 .31 
155 85 60 21042 14 30 
155 85 80 21042 Ell 30 

125 65 30 21047 12.41 
125 65 39 21048 £3.15 
125 65 50 21049 (3.56 

ELECTROLYTICS 
t/63 10 47/63 
2.2/63 9 47/100 
4.7/63 11 100/3 
4.7/100 14 100/10 
6.8/40 9 100/16 
10/25 9 100/25 
10/40 11 100/40 
10/63 12 100/63 
10/100 15 100/100 
22/10 9 220/10 
22/25 11 220/16 
22/40 12 220/25 
22/63 15 220/40 
22/100 16 220/28 
47/3 03 220/100 
47/10 11 470/10 
47/25 10 470/16 
47/40 IS 470/25 

470/40 
470/63 

17 
18 
03 
12 
12 
12 
IS 
20 
27 
16 
16 
16 
20 
2/ 
42 
11 
19 
11 
27 
45 

470/100 
000/10 
000/16 
000/25 
000/40 
000/63 
200/6 
200/16 
200/25 
200/40 
700/16 
700/25 

73 
19 
25 
36 
44 
76 
09 
44 
60 
73 
72 
10 

ANTALUM 
EARS 
1/35 17 
22/35 13 

A7/35 13 
0/35 13 
.2/16 13 

2.2/35 /6 
4.7/16 16 
4.7/35 11 
6.8/16 16 
6.8/25 24 
10/6.3 16 
10/16 1t 
10/25 lt 
22/13 It 
22/16 30 
22/25 30 
33/6.3 24 
33/10 30 
47/6.3 30 
100/10 66 
100/3 30 

RECHARGEABLE CELLS 
AA 109p C 249p D 14Á28 414p PP3 tell (7.2V) 449p 10404 640p 

CHARGERS 
For any two pairs AA C or D No NC1230 1203 
MW3943 for any two pens of above £6.75 
PLEASE MENTION THIS JOURNAL WHEN ORDERING OR WRITING IN 

TO US 

SOLDERING TOOLS 
ANTE% C -740V M 2049; 8.5-240V (S.40; CS8P Eli 20N; 
XSBP 15.4049; 514 Stand í1.75N. 
ORYO 50 wan Temp controlled í13.753. 
SOLDER 500gm/18SWG £15.5049; Desolder braid 1.5.1, 
84p. 
Also bits. desoldenrg devices, accessories- etc. 

V.A.T Addroona/ at 15% on tonal value o/ all U.K. orders 

FREE POSTAGE (875 nee VAnT) and upwards 
rs 

Under 
E5.75, add 40p TV AT me l 

Take 5% on orders over 173: 10% on orders 
DISCOUNTS over (5750 Applicable to all Items ezcept 
those mar8ed 'N' or Net No discounts on c,ed,t card saes 

FREE NOW Thousands of aernse SnndvcoupanaTor 
yoour 
our 

free 

COPY. 

To: Electrovalue Ltd., Englefield Green, 
Egham TW20 OHB. 
Please send by return, my free copy of your 
1983 Summer Price List. 

Also see order attached on separate sheet 
This is my first order to Electrovalue; 
payment enclosed 

Please hell as approprrare 

ELECTROVALUE LTD. 
Head ("CC, Marl Order Dept and Shop 
28 SI Aides Road, Englefield Green. EOham, Surrey TWIG OHO. Telephone E9ham (STD 
0784. London 871 33603; Telex 264475 
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II FEATURE 

CONFIGURATIONS 
It's been a year since Configurations started, and now Ian 
Sinclair brings the series to a close, shutting the AND, OR, and 
NOT gates behind him. 

For anyone who has worked with linear circuits for a 

long time, the first contact with digital circuits always 
comes as a shock because the action of digital cir- 

cuits is unfamiliar, and the yvay in which the circuits res- 
pond to signals is equally unfamiliar. In this final part of 
Configurations, therefore, we shall concentrate on the 
most basic of digital circuit, the gate, and how the two 
most common of 'families' of digital circuits, TTL and 
CMOS, carry out gate action. For once, also, we're going 
to assume rather less in the way of background knowledge 
than we've taken for granted in previous parts, because all 
the problems in adapting to digital circuitry are at the start - once you have had some experience, this sort of 
message is not needed! 

Let's be clear from the start what we mean by digital 
circuits and gates. A digital circuit is, strictly speaking, one 
which works with signals that consist of several separate 
voltage levels, so that a voltage which is to be counted as a 

signal must be at or near one of these levels. The digital cir- 
cuits that we make most use of are binary digital circuits, 
meaning that the signals into them and from them consist 
of only two voltage levels which we refer to as a matter of 
convenience as 0 and 1. What the actual voltages happen 
to be is unimportant - the important feature is that there 
should be just these two levels. Most logic circuits operate 
with what we call positive logic, in which 0 means zero 
volts and 1 means a positive voltage; a few older circuits 
can still be found which use negative logic, in which 1 is a 

negative voltage. 
The advantages of using just two voltage levels are 

considerable. We don't have to worry about bias, for ex- 
ample, in the design of circuits, provided that we arrange 
for each active device in a circuit to be turned on at one 
voltage level and off at the other. This encourages the use 

of ICs, because bias is difficult to arrange reliably inside 
ICs. We don't need much in the way of voltage amplifica- 
tion, because with only two voltage levels to consider, the 
output signals can be of about the same voltage levels as 

the input signals. The only voltage amplification we need 
to consider is as much as is needed to restore the 1 level to 
normal when it has been reduced by, say, the OV6 drop 
across a conducting diode (Fig. 1). The third major factor is 

that tolerances in component values have much less effect 

.5V 

TRANSISTOR ON - OV 
TRANSISTOR OFF - 4V4 

Fig. 1. Voltage levels. The presence of a diode, or a transistor 
junction, in the path of an output can change the output 
level by OV6 or so. The tolerance of voltage must be enough 
to make allowances for this. 
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O(OUT) 

(BS) 

Fig. 2. The two main gate types, with International (MIL) 
symbols, and the BS symbols that are used for TEC and 
C & G courses. The truth tables describe the gate actions. 

on signals than they have in linear circuits. A logic 1 

voltage which is nominally 5 V can drop as low as 3V6 and 
still be useable as a logic 1 voltage. The logic 0 voltage can 
rise as high as OV8 and still be useable as a logic 0 voltage. 

Since the normal concern of linear circuits, amplifica- 
tion with low distortion, is simply not necessary for digital 
circuits, the actions that digital circuits perform are 
necessarily quite different. One of the fundamental actions 
of a digital circuit is gating, and it is gating that we shall 
look at in the rest of this article. 

Digital Gates 
A digital gate is a circuit which has inputs that are 

digital signals and an output (or more than one output) 
which is also a digital signal. Since the output is a digital 
signal, it must have a voltage level at any instant which is 

at logic 0 or at logic 1, and what the level actually is 

depends entirely on the combination of inputs that hap- 
pens to be present at that instant. It is for this reason that 
the gate circuit is often referred to as a combinational cir- 
cuit. The two most important types of gate circuits are 
referred to as AND and OR gates respectively, and we can 
describe their actions by a table that shows what the out- 
put will be for every possible combination of inputs. Such 
a table is called a 'truth table', and the truth tables for 
AND and OR gates with two inputs are illustrated in Fig. 2. 
These tables show that for the two -input AND gate, the 
output will be at logic level 1 only when both inputs are at 
level 1: for the OR gate, the output will be at level 1 when 
either or both inputs are at level 1. 

Truth tables become less useful when a gate has a large 
number of inputs. because the number of lines needed for 
a truth table is 2^, where n is the number of inputs to the 
gate. The same rules apply, however, irrespective of the 
number of inputs, so that the action of the AND and the 
OR gates can be described in ways that are more compact' 
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0 

Fig. 3. The inverter or NOT gate. 

(BS) 

O(OUT) 

than truth tables, using what is called Boolean Algebra. 
We haven't space to deal with this here. 

Another circuit which is usually classed among the 
gates is the inverter, sometimes called a NOT gate. Its truth 
table (Fig. 3) is simple - the logic. voltage output is the in- 
verse of its logic voltage input. Circuits which combine 
the action of the NOT gate with the action of AND are call- 
ed NAND gates; circuits which combine NOT action with 
OR action are called NOR gates, and the truth tables for 
these types are shown in Fig. 4. One further gate which is 

less important as a basic circuit, but which is needed in 
arithmetic circuits, is the exclusive -OR gate, or EXOR-gate, 
whose action is illustrated in Fig. 5. 1 he name comes from 
the fact that the action is like that of the OR gate but ex- 
cluding the case where both inputs are 1. 

NANO A,¡\ 
(IN) I MOT) 

B / (MIL) 

NOR 

A 
(IN) MOT) 

(MIL) 

O (1N) 

A B O A B O 
o o o o 
o 0 o 

0 o o 

o o 

Fig. 4. NAND and NOR gates, formed by combining 
AND/OR gates with inverters. 

CI(OUT) 

Logic circuits which make use of gates are connected 
so that the output of one gate can pass signals to the input 
of the next gate in the circuit - we say that one output can 
drive one or more inputs. This usually means that the out- 
put has to be able to supply (source) or absorb (sink) cur- 
rent, and the number of inputs that can be driven by one 
output is called the fanout of that gate. The size of the 

(IN) 

(INI 

EXOR 

Cl(OUT) 

B 

A B O 

o o o 

o 

o 

o 

O(OUT) 

(BSI 

Fig. 5. The exclusive -OR (EXOR) gate and its truth table. 

fanout depends on the design of the input and the output 
stages of the gates. A fanout of 10 is generally considered 
to be satisfactory, meaning that 10 gate inputs can reliably 
be driven from one gate output. 

TTL Gates 
The old-style 'standard' TTL gate uses bipolar tran- 

sistors, but using a common -base circuit rather than the 
more familiar common -emitter. The inputs (Fig. 6) are to 
the emitters of transistors whose bases are connected 
through a current -limiting resistor to the supply positive 
voltage of 5 V. A common feature of the IC construction is 

the creation of several emitters on to one base, so that 
several inputs are fed in by the same transistor. An input 
stage like this will draw no current when the input voltage 
is logic 1, because such an input biases the transistor off. 
An input which is at logic 0, however, has the effect of ear- 
thing the input terminal, and current will flow through the 
base -emitter junction of the transistor to earth. Unlike our 
linear circuits, this input current comes out from the input! 
Standard TTL is constructed so that this current is about 
1.6 mA, so the resistance between the input terminal and 
earth must he low enough to ensure that when this 
amount of current flows, the input voltage at the terminal 
must not rise above the maximum voltage level permitted 
for logic 0, usually around OV8. 

.5v 

TO N- EXT 
STAGE 

IN 

WITH VIN HIGH, VX = 4V4 (HIGH LEVEL, LOGIC 11 

WITH VIN LOW, IIN = 1.6 mA, Vx = 1V6 (TOO HIGH 

FOR LOGIC 0) 

Fig. 6 (Left) TTL input. The base of the transistor is 
connected to + 5 V through a resistor, and the inputs are to 
emitters - more than one emitter (and as many as 13) can 
be formed on to one base. 

Fig. 7 (Right) Driving a TTL stage from an NPN emitter - 
follower. The logic 0 voltage is likely to be too high because 
of the current from the input of the gate. 

The requirement to have current flowing out from the 
input at logic 0 means that not all driving circuits are 
useable. In particular, the NPN emitter -follower, which is 

so often the automatic choice for many purposes, is un- 
suitable because (Fig. 7) when the input is at logic 0, the 
current from the gate will flow through the emitter resistor. 
A PNP emitter -follower, arranged as shown in Fig. 8, can 
allow a satisfactory logic 0 voltage, but only if the voltage 
at the base of the emitter follower can be taken low 
enough - preferably to a negative voltage, because of the 
inevitable OV6 difference between base and emitter 
voltage levels. The most satisfactory simple driving stage is 

the straightforward common -emitter amplifier circuit as 
shown in Fig. 9. 

No driving problems should exist if the input of a gate 
is driven by the output of another gate of the same family. 
Figure 10 shows the conventional circuit arrangement for 
a standard TTL gate output, which uses two transistors and 
a diode in series. A logic I output corresponds to having 
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+5V 

VIN 

+5V 

VIN 

+5V +5V 

WITH VIN HIGH. Vx = +5V (LOGIC 1) WITH VIN HIGH. Vx OV2 (LOGIC 01 

WITH VIN LOW (0 V). Vx = +OV6 (LOGIC 01 WITH VIN LOW. Vx +5V (LOGIC 1) 
WITH VIN LOW ( -0V6). Vx = 0 V (LOGIC 01 

Fig. 8. (Left) Using a PNP emitter follower as a driving stage - a better approach. 

Fig. 9. (Right) Driving a gate from a common -emitter stage - 
the most satisfactory single -transistor drive stage. 

the top transistor of the pair conducting and the bottom 
transistor shut off, and because the base voltage of this top 
transistor cannot he more than the supply voltage of +5 V, 
the emitter voltage must he no more than 4V4 -4V5, which 
makes the output voltage (because of the diode) only 
around 3V8 -4V0. Don't be surprised, then, if you find that 
the logic 1 output from a gate is lower than the supply 
voltage. The logic 0 voltage from this circuit will be the 
voltage across the bottom transistor when it is fully con- 
ducting, which can be as low as OV2, depending on the 
load. 

The layout of the output stage is such that only one of 
the output pair of transistors will he conducting at any time 
during normal operation. If two gate outputs are con- 
nected together, however, it would be possible to have 
one output at logic 1 (top transistor conducting) and the 
other at logic 0 (bottom transistor conducting), so :hat at a 

low resistance path for current was created (Fig. I1). This 
would have the effect of burning out one transistor in each 
gate, so that for the few applications in which gate outputs 
have to be connected together, special gate ICs described 
as opén-collector types are used. These have no 'top' tran- 
sistor in the output stages, and are designed to work with 
an externally connected resistor load (Fig. 12). 

IN 

+5V 

INVERTER/ 
DRIVER 

+5V 

ON FOR '1' OUTPUT 

OFF FOR '0' OUTPUT 

OUT 

ON FOR '0' OUTPUT 

OFF FOR '1' OUTPUT 

Fig. 10. The usual TTL output stage. One of the pair of 
output transistors will conduct to connect the output to 
either 0 or 1 levels. 

Standard TTL, though still circulating in very large 
numbers, has been replaced in production by the low-. 
)lower Schottky TTL chips, distinguished by the letters LS 
in the type numbers. These LS chips make use of a compo- 
nent, the Schottky diode, which is not particularly well 
known, so that some description is called for. The Schott- 
ky diode uses a combination of metal (usually aluminium) 
and semiconductor in its junction to obtain a very low for - 

+5V 

OFF 

ON 

+5V 

ON 

OFF 

Fig. 11. Why gate outputs should not be connected together. 

+5V 

9 

EXTERNAL 
LOAD 

%.FROM 
DRIVER 

FINAL 
STAGE 

+5V 

TO 
DRIVER 
STAGE 

AND GATE 
Vx OV2 IF EITHER INPUT - O 

Vx +5V IF BOTH INPUTS 1 

TO 
DRIVER 
STAGE 

OR GATE 
Vx 0 IF A e 0 

Vx = 4V8 IF A OR B 1 

Fig. 12. (Left) The output stage of an 'open -collector' stage. 
These stages need an external load resistor. 

Fig. 13. (Right) Using Schottky diodes as logic elements. 

ward voltage, between OV1 and OV2 as compared to the 
OV6 for a silicon diode. This makes these diodes ideal for 
use in logic circuits, as illustrated in Fig. 13, and also 
makes it possible to construct transistor stages which do 
not saturate. Saturation occurs in a conventional transistor 
stage when the base current of a transistor, which has a 

collector load, is so high that the collector voltage bot- 
toms. The effects of saturation are to achieve a very low 
collector voltage, around OV2, but also to flood the base 
junction with charge carriers (electrons or holes depen- 
ding on whether the transistor is PNP or NPN). When the 
base voltage is suddenly removed from such a saturated 
transistor, this charge takes some time to clear, so that the 
transistor remairs conducting - it will not switch rapidly 
from the conducting state to the non -conducting state. 
The time is usually less than a microsecond, but it limits 
the speed at which a gate circuit can operate reliably. 

+5V 

1+) Pb) 

Fig. 14. (a) Using a Schottky diode to prevent transistor 
saturation. (b) The symbol for a transistor into which a 
Schottky diode has been incorporated. 
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A Schottky diode placed between the collector and 
the base of a transistor (Fig. 14) will prevent such satura- 
tion. When the collector voltage reaches a level which is 
about OV2 lower than the base voltage, the Schottky diode 
wil conduct, connecting the base and the collector circuits 
and so bypassing the base. By avoiding saturation in this 
way, the transistor can be made to switch very much more 
rapidly at the minor expense of having a collector voltage 
which does not reach quite so low as that of a standard 
TTL stage. Figure 15 shows the internal circuitry of a 
typical LS type of gate circuit in which the presence of 
Schottky diodes is indicated by the modification to the 
shape of the base symbol in the transistors. 

CMOS 
Finally among the commonly -used logic gate circuits 

we have the CMOS types. These depend on the use of 
MOSFETs rather than bipolar transistors, and the inputs 
are invariably to the gates of the MOSFETs as compared to 
the emitters of the transistors in TTL stages. For this reason, 
no measurable current flows either into or out from the in- 
put of a CMOS gate when we use low -frequency signals, 
and the fanout under these conditions can be very high. 
The size of fanout is limited by the ability of the outputs of 
CMOS gates to supply currents of more than a milliamp or 
so, because the capacitance of each CMOS input is fairly 
high, and rapid switching demands that each capacitance 
be charged and discharged rapidly, calling for current 
which the output of a CMOS gate may not be able to supp- 
ly. The operating currents and the dissipation of a CMOS 
gate will therefore increase as the operating frequency is 
increased, and it is this factor which limits the fanout and 
the speed of these gates. A typical CMOS gate circuit is 
shown in Fig. 16. 

INPUT 

R1 

D4 

L 

D2 

Fig. 15. Circuit for a NAND gate using Schottky diodes. 

CMOS gates have a convincing list of advantages for 
many purposes. The supply voltage can he in the range 
+ 3 V to + 15 V rather than the fixed + 5 V of the TTL cir- 
cuits. The currents that are required by CMOS gates are 
very much smaller, so that CMOS is almost an automatic 
choice when battery operation is required. 

For most practical purposes, your choice of logic cir- 
cuits will be between LS TTL types and CMOS types, with 
the CMOS types chosen from the 4000 family (RCA), or 
from the less -well known 74C series (National Semicon- 
ductor) in which the type numbers correspond to those of 
the 74 series of TTL chips. For all purposes which require 

01 
+VE 

OUT 

OV 

Fig. 16. Circuit of a typical CMOS gate - this one is an AND 
gate. 

low consumption, lower operating speeds and small 
power outputs, CMOS is the more likely choice, but LS 
TTL chips are essential for many computing operations in 
which a high clock -rate is used - you may even find that 
you need the still -faster (and more power -consuming) 74H 
types. 

We have now reached the end of Configurations, hav- 
ing covered a large number of devices and circuits. I hope 
that you have found the descriptions and the hints useful, 
and that some of them will have opened up new frontiers 
in circuit design for you, because that was the aim of the 
series. All I can do now is to wish that your circuits will 
always do what you want them to! 

ETI 

Due to promotion 

I 6'ás 
IIIIIIWIMAI 

is seeking an Assistant or Deputy Editor 

We need someone who will help us to maintain the high 
technical and journalistic standards of the magazine. The 
successful applicant will be an accurate, speedy worker 
who keeps to deadlines, but maintains a sense of humour 
through thick and thin. A knowledge of electronics and/or 
microcomputers is needed. Experience in magazine layout 
would be an advantage. 

A competitive salary awaits the right person. 

Because of the key nature of this post, we are anxious to 
make an early appointment, so do not delay in writing, 
with your cv. 

All applications will be treated in strict confidence. 
Apply to: 
Ron Harris, 
Managing Editor, 
Argus Specialist Publications, 
145 Charing Cross Road, 
London WC2H OEE. 
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PHOTO RESIST KIT (Ref: HB2) 
Complete kit containing artwork PCB, and all necessary 
process materials NORMAL REC. PRICE £24.60 

UV EXPOSURE UNIT (Ref: UV1) 
Perfect results everytime. Kit contains: Lamp, Holder & 
Shade together with full instructions for DIY Unit which 
offers PCB, Precision Photo, Label & Panel manufacture 

NORMAL REC. PRICE £27.60 

UV EXPOSURE UNIT AND ARTBOX (Ref: UV2) 
A portable ready made unit containing two 8 watt UV tubes 
giving a 6" x 9" exposure area which may also be used as a 
light box with the UV filter supplied. 

NORMAL REC. PRICE £64.60 
FOTOTOOL KIT(Ref: HB3) 
Containing artwork, film and all the necessary process 
materials required for professional quality labels and panels. 
CAN ALSO BE USED TO PRODUCE PRECISION 
PCB PHOTOMASTERS 

NORMAL REC. PRICE £23.10 
OFFERS VALID UNTIL AUGUST 31st 1983 

Please send me the following as quickly as possible' D 

OTY1'' DESCRIPTION 

PHOTO RESIST KIT (HB2) 

Price Ea. TOTAL 

£21.50 £ . 

UV EXPOSURE UNIT (UV1) £24.00 £ 

UV ARTBOX (UV2) £58.00 £ . 

FOTO TOOL KIT (HB3) 

(Cheques or Postal Orders only 

£20.00 £ 

TOTAL £ 

£ , please for Special Offers). Cheque/PO 

Please send full catalogue Price includes VAT & Carriage 

Name 
Address 

complete P.C.B. workshop 

a division of 
KELAN ENGINEERING Ltd 
Hookstone Park 
Harrogate. N. Yorks 
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T.V. SOUND TUNER' 
BUILT AND TESTED 
In the eutthroar world of 
consumer electronics, one 
of the questions designers 
apparently ponder over 
is 'Will anyone notice if ,.1 
we save money by chopp- @O0® 
ing this out?" In the 
domestic TV set, one of the 
first casualties seems to be 
the sound quality. Small speakers 
and no tone controls are common £ 24.95 + £2.000843.and 

all this is really quite sad, as rse 
TV companies do their best to transmit the highest quality sound. Given this background a 

compact and independent TV tuner that connects direct to your HI -Fi is a must for quality 
reproduction. The unit is mains-ooerated. 
This TV SOUND TUNER offers hill UHF coverage with 5 preselected tuning controls. It can 

also be used in conjunction with your video recorder. Dimensions: 11 ti.",, 8h"x 3V" 
E.T.I. kit version of above without chassis, case and hardware. E12.95 plus E1.50 P&P. 
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u..r-r 

rs 
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PRACTICAL ELECTRONICS 
STEREO CASSETTE 
RECORDER KIT COMPLETE 

WITH CASE 

ONLY £31.00 plus £2.75 p&p 

NOISE REDUCTION SYSTEM. AUTO 
STOP. TAPE COUNTER. SWITCHABLE 
E.Q. INDEPENDENT LEVEL CONTROLS. 

TWIN V.U. METER. WOW .S FLUTTER 
0.1%. RECORD/PLAYBACK I.C. WIT' -I 
ELECTRONIC SWITCHING. FULLY 
VARIABLE RECORDING BIAS FOR 
ACCURATE MATCHING OF ALL TYPES. 

Kit includes tape transport mechanism, ready punched and back 

printed quality circuit board and all electronic parts. ie. semiconductors, 
resistors, capacitors, hardware, 'op cover, printed scale and mains transformer. 
You only supply solder & hook up wire. Featured in April P.E. reprint 50p. Free with kit. 

STEREO TUNER KIT 
This easy to 
build 3 band 
stereo AM/ r 
FM tuner kit - - 

is designed 
in ctron ¡rr. 
withth P,E,IJuIv 
'811. For ease of construction and alignment 
it incorporates three Mallard modules and an 

I.C. IF System. 
FEATURES: VHF, MW, LW Bash, interstat 
ion 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. Stabilised power supply with 'C' 

core mains transformer. All ccrnponents supp- 
lied are to P.E. strict specdicarion. Front scale 

size 10%"x 2%" approx. Complete with dia- 
gram and instructions. 

SPECIAL OFFER! £13.95 +E2.50p&p. 
Self assembly simulated wood cabinet sleeve 

to suit tuner only. Finish size: 11'/.' x8'4"x3' ". 
£3.50 Plus E1.50 P&P. 

STEREO CASSETTE 
DECK 
Stereo cassette 
tape deck trans- 
port with elecF f I 
ronres. p 

Manufacturer's 1 

surplus - brand ,i t!a 
new and operat- aa - 

ional - sold 
without warranty. 

araLs 
£11.95 
plus E2.50 p&P. 

l r 
Y.. 

Just requires 
mains transform- er' and input/ 
output sockets 
and a volume 
Control to com 
plete. Supplied with full connection details. 

125W HIGH POWER 
AMP, MODULES 

The power amp kit is a module for high 
power applications - disco units, guitar amplif- 
iers, pudic address systems and even h gh 

power domestic systems. The unit is protected 
against shcrt circuiting of the load and is safe 

in an open circuits ondition, A large safety 
margin exists by use of generously rated com- 
ponents, result, a high powered rugged unit. 
The PC hoard is back printed, etched end 
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. 

ACCESSCRIES: Stereo/mono mains power supply 
kit with transformer: (10.50 plus E2.00 p&p. 

SPECIFICATIONS: 
Max. output power IRMSI: 125 W. Operating 
voltage IDCI: 50 - 80 max. Loads: 4 16 ohm. 
Frequency response measured @ 100 watts: 
25Hz 20KHz. Sensitivity for 100w: 400mV 
@ 47K. Typical T.H.D. @ 50 watts, 4 ohms: 
0.1%. Dimensions: 205x90 and 190x36mm. 

NOW 

KIT £10.50 BUILT £14.25 
+f1.15P&p +E1.15 p&p. 

BSR RECORD DECK 
Manual single play record 
deck with auto return 
and cueing lever. Fitted 
with stereo ceramic cart- 
ridge 2 speeds with 45rpm 
spindle adaptor ideally 
suited for home or disco. 

£12.95 +E1.75p&p. 

el 

E 

13"x 11" app. 

SPECIAL OFFER! Replacement Stereo cass- 

ette tape hoads - £1.80 each. Mono: E1.50 
each. Erase: E0.70 each. And 50P P&P to order. 

SPEAKER BARGAINS 
2 WAY 10 WATT 
SPEAKER KIT 
8" bass/mid range and 3`e" 
tweeter. Complete with screws, 
wire, crossover components 
and cabinet. All wood pre- 
cut - no cutting required. 
Finish chipboard covered 
wood simulate. size 14%"x 
8%"x 4". PAIR for ONLY 

£12.50 plus £1.75 p&p. 

All mail to: 

21E HIGH STREET, ACTON, W3 ENG. 

Now Good. Mroatcned 10 U.K. postal a<idenaº only. 
All Items wbiect to awalebility. frith correct et 

31/5/83 end wbiect to change aamoot nonce. 

More Mc* t4 worklrp dey. Iron receipt d order 
for deepebch. RTVC United reserve the riot t to uei 

dete their products wnhout notion. All nquirW eend 

S.A.E. Telephone or mail orders by ACCESS welcome. 

ALL CALLERS TO: 323 EDGWARE ROAD, 
LONDON W2. Telephone: 01.723 8432. 
IS minutes *al from Edgware Road Tube Station' 
Now open 6 days a week 9 - 6 Prices include VAT. 

R T iV C 
ETI JULY 1983 61 



TOROI 
The toroidal transformer is now accepted as the standard in 
industry, overtaking the obsolete laminated type. Industry has 
been quick to recognise the advantages toroidals offer in size, 
weight, lower radiated field and, thanks to I.L.P., PRICE. 

Our large standard range is complemented by our SPECIAL 
DESIGN section which can offer a prototype service within 7 DAYS 
together with a short lead time on quantity orders which can be 
programmed to your requirements with no price penalty. 

*Gold service available. 
21 days manufacture for urgent 
deliveries. 

*Orders despatched 
within 7 days of 
receipt for single or 
small quantity orders. 

*5 year no quibble 
guarantee. 

TYPE SERIES SECONDARY RMS 
No Volts Current PRICE TYPE SERIES SECONDARY RMS 

No Volts Current 
PRICE SERIES SECONDARY RMS TYPE 

No Volts Current 
PRICE 

N N 120 VA 4+010 6+6 10.00 300 VA 7+013 15+15 10 00 
90 x 40mm 4,011 9+9 6.66 110 x 50mm 7,014 18+18 8.33 

15 VA 0+010 6.6 1 25 1 269 4+012 12+12 5.00 2.6Kg 7+015 22.22 6 82 
62+ 34mm 0+011 9+9 083 Regularon 4,013 15+15 4.00 [ An £7+42 Regulation 7+016 25+25 600 010.88 

035Kg 0,012 12+12 063 £5.12 11% 4+0.74 18+18 3.33 6% 7+017 30+30 500 L 1 v0 
Regulation 0,013 15+15 0 50 LJ 4+015 22+22 2.72 + p & P C 1.72 7,018 35+35 4 28 4.p 6 p f2 05 

19% 0+014 18+18 0 42 + pa o CO 78 4,016 25+25 2 40 VAT CI 37 7,026 40+40 3 75 + VAT E1 94 
0+015 22+22 034 .VAT CO 89 4+017 30+30 200 TOTAL f10 51 7+025 45+45 333 TOTAL C1487 
0+016 25+25 0 30 TOTAL f6 79 4,018 35+35 1 71 7,033 50+50 3 00 
0,017 30+30 0 25 4+028 110 109 7,028 110 2 72 

4+029 220 0 54 7+029 220 136 (encased in ABS plastic) 4,030 240 050 7+030 240 125 

30 VA 1,010 6+6 2 50 
70, 30mm 1+011 9+9 1 66 (5 (] 160 VA 5+011 9+9 8.89 500 VA 8+016 25+25 10.00 

045Kg 1+012 12+12 125 £5 Y.7 ll0+40mm 5+012 12+12 666 140o60mm 8,017 30+30 833 
Regulation 

18% 
1,013 
1+014 

15+15 
18+18 

100 PApC110 
0 83 VAT CO 99 

18Kg 
Regularon 

5+013 
5+014 

15+15 
18+18 

5.33 
4 44 [ /1 

4Kg 8,018 35+35 714 £14.38 Regularon 8.026 40+40 6 25 L Y 38 
1+015 22+22 0 68 TOTAL C7 58 8% 5x015 22+22 3 63 £8.43 4% 8+025 45+45 5 55 + p 8 p C2 40 
1+016 25+25 0 60 5+016 25+25 3 20 + P8 P C1 72 8x033 50+50 5 00 + VAT C2 52 
1+017 30+30 0 50 5+017 30+30 2 66 + VATC1 52 8,042 55+55 4.54 TOTAL C/9 30 

5+018 35+35 2 28 TOTAL C1167 8+028 110 4 54 
50 VA 2+010 6+6 4 16 5+026 40+40 2 00 8+029 220 2 27 

80+35mm 2+011 9+9 2 77 5+028 110 1 45 80030 240 2 08 
0 9Kg 2,012 12+12 2 08 5+029 220 0 72 

Regularon 2+013 15+15 166 5+030 240 066 
13% 2+074 18+18 

£6 
138 £6.13 

2+015 22,22 113 . poptI 35 625 VA 9+017 30+30 1041 
2+016 25+25 100 +. VAT C112 140o75mm 9,018 35+35 892 
2+017 30+30 0 83 TOTAL C8.60 225 VA 6+012 12+12 9 38 5Kg 9+026 40+40 7 81 

[,17.12 

a7 
2+028 110 0 45 110,45mm 6+013 15+15 7 50 Regularon 9+025 45+45 6 94 L 
2+029 220 022 22Kg 6+014 18+18 625 4% 9+033 50+50 625 papC255 
2+030 240 0 20 Regularon 6,015 22+22 5 11 9x042 55+55 5 68 + VATC2 95 

7 o 6+016 25+25 4 50 £9.81 9+028 110 5 68 TOTAL C22 62 
80 VA 3+010 6+6 6 64 6,017 30+30 3 75 + p & p C2 05 9+029 220 2 84 

90,30mm 3,011 9+9 444 6+018 35.35 321 +VAT El 78 9+030 240 260 
1Regulation 3+012 

3+013 
12.12 
15+ 15 2g 

[c QQ 
3 66 £6. V6 6+026 

6+025 
40+40 
45+45 2 50 

TOTAL 013 64 

12% 3,014 18+18 222 p&pf172 6+033 50+50 225 
3415 22.22 1 81 VAT CI 26 6+028 110 204 
3+016 25+25 160 TOTAL C964 6+029 220 102 ALSO AVAILABLE 
3,017 30.30 133 6+030 240 093 Sizes up to and including 5KVA are 
3+028 
3+029 

110 
220 

072 
0 36 manufactured to order. 

3+030 240 0 33 

The benefits of ILP toroidal transformers 
ILP toroidal transformers are only half the weigh! and height of their laminated 

equivalents and are available with 110V 770V or 740V primaries coded as follows 

IMPORTANT Regulation - All voltages quoted are FULL LOAD Please add regulation figure to secondary 
voltage lo Main all load voltage 

For 110V primary Insert 0 in place 01 X in type number 

For 220V primary (Europe) msen 1 ut place of X in type number 

For 240V primary (UK) loser 7 in place of X in type number 

Also available at Electrovalue,Maplln,Technomatic and Barrie Electronics. 

For mail orde please make your crossed cheques or postal 
orders payable to I LP Electronics Ltd. Barclaycard/Access 
welcome. Trade orders standard terms. 

Post to RP Electron+, ltd Granary. Bell House Roper Close 
Canterbury CI? 7EP Kent England 
Telephone 102271 54778 Telex 965780 

Z. la drvlslon of 

lLP ElecVon¢s 1I01 

TRANSFORMERS 

LOW" COST PROFESSIONAL TEST INSTRUMENTS 

Ilb843521 
..a,+r.,r.,+u 

=_ i1tr $g 
FREQUENCY METERS 

100MHz; 600MHz, and 1GHzModels 
from £67 

L - 

r. 

(19elen c 
Hand Held ' 

Analogue and - 

Digital .. ' 

Multimeters 

16Models- 
from.£18.75. 

_ N O 

electro r 
/ _--,a; 

R 

x 

40 .., 
IG` -"eft ,.. 

CJ 
, 

rtl'<12.79 
Ti.,o..ar 

* FREQUENCY METERS * ANALOGUE MULTIMETERS. 
* DIGITAL MULTIMETERS . * FUNCTION GENERATOR 
.* OSCILLOSCOPES * POWER SUPPLIES 
* LOGIC PROBE 
* SCOPE PROBES 

Write or phone for illustrated 
test instrument catalogue and price 
list 
Black Star Ltd. 
9A, Crown Street T11M2' 
St. Ives, Huntingdon 
Cambs. PE17 4EB 
Tel: (04801 6244u Telex 32339 
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PROJECT 

:. UENCER 
Astound your friends, freak out your budgie and 
Bailey (who?) with the ETI Flash Sequencer (trick 
speciality). Design by Phil Walker. 

This unit has been designed to 
be used either on its own or 
with the multi -function trigger 

unit described on page 70. 
It can be used with up to four 

separate flashguns connected 
directly to it and will enable you to 
get some very interesting action 
shots. 

The delay between each flash 
can be set by means of the single 
control over a range of about 1 

millisecond to 1 second. This should 
cover most needs of this sort of 
shot, but could be altered easily by 
changing component values. 

Use 
This is, of course, up to the 

individual user but with the basic 
unit described here it would 
probably be reasonable to set up 
camera and flash guns on tripods or 
similar firm supports. Then connect 
the trigger unit to the camera flash 
socket (use a suitable adaptor if 
necessary) and the flashguns to the 
unit. Set up the focus and aperture 

out -do David 
photos a 

_y 

The ETI Flash Sequencer can control up to four flashguns. 

to suit the subject and flashguns 
used and set the shutter speed so 
that it is longer than the TOTAL 
delay on the unit. This usually 
means that you will have to work 
on a dark night or indoors if you 
use long delay times. 

You will probably have to find 
the proper aperture setting by trial 
and error at first, but if you use a 
black or very dark background and 

Not four, but one. This bouncing plastic cup was captured at various points in its 
flight using the sequencer. 

your subject moves between 
flashes, the normal or slightly 
smaller aperture is a good starting 
point. 

With the multi -function trigger 
unit all sorts of interesting 
possibilities open up for 
photographing wildlife or transient 
events, especially if a solenoid - 
operated shutter release can be 
arranged. 

The Circuit 
The main parts of the circuit are 

the input latch configured around 
ICle and f, the sequence generator 
consisting of IC2, ICla, h, c and d, 
and the output pulse generators 
IC3. 4, 5, 6, 7 and Q2, 3, 4 and 5. 
The input latch can be reset to the 
READY condition by SW2 and will 
force the timing network to 
discharge all its capacitors by means 
of Q1 and D4 to 7. This state is 
indicated by the LED. 

A negative -going pulse at the 
input or a press on SW1 will make 
the latch change state and allow the 
sequence to start. After the first 
delay period the LED in IC4 will be 
turned on for about 10 mS, causing 
its associated SCR (or triac) to turn 
on and trigger the flashgun to which 
it is connected. This action occurs 
when C3 has been charged by the 
current through RV1 and R6 to the 
upper threshold voltage of IC1 b. 
The output from IC i b is coupled via+ 
a differentiating network (C7 and 

ETI JULY 1983 63 



NOTE: 
ICI IS 401068 
IC2 IS 4053B 
IC3 IS 40936 
IC4,5.6,7 ARE H11C4 or MOC3020 
01 ISBC214L 
02.3.4.5 ARE BC212L 
01.11 ARE 1N4148 
LED1 IS ANY RED LED 

INPUT 

R1 
100R 

R2 
100k 

C1 
Dl 10n 

R30 

SW2 

IpSW1 D2 

D3 
3 

14 

IC11 

12 

R6 
160 

131 14 

RV1 
IMO 
LOG 

3 4 15 16 

6 

LED1 

R4 
IMO 

D4 

r- 

IC1b 

05 

d 10 ..,Ác3 
11.10 

IC1 10k 
01 

+C11 
470u 

C7 
lOn 

II 
10n 

C9 
lOn 

If 

C10 
lOn 

C2 `R7 
37n 

1M0 

-II 

R8) to IC3c - also a Schmitt trigger. 
This negative -going pulse causes the 
output from IC3c to go high for 
about 10 mS, thus turning Q2 on 
and hence IC4. 

IC1b having changed state, the 
current from RV1 is now diverted to 
C4 and will charge this up at the 
same rate until its voltage reaches 
the upper threshold of IC1d. A 
similar set of actions now occurs in 
IC3b and IC5, resulting in another 
flashgun being triggered and the 
timing current being diverted yet 
again to C5. 

The sequence ends when C6 
charges and the final flashgun 
triggers. The circuit is now ready to 
be reset for another operation. 

By means of SW3, a negative 
pulse generated by C2 and R7 can 
be routed to the sections of IC3 
such that one or all the outputs can 
be triggered with no delay. This 
could be used to advantage if the 
unit is triggered direct from a 

camera socket and no other lighting 
is used for special effects or just to 
get as much light as possible. 
Beware when using this facility with 
long delay times set on RV1, as one 
or more flashguns may recharge 
and trigger again as the delay 
operates. 

The circuit should not take 
more than about 10 mA when 
READY and much less than that 
when timed out. 

The negative -going input pulse 
to trigger the unit can be derived 
from a switch or logic source. 

011 

R8.12 
ALL IMO 

IC3c 

13 IC3d 

R13 
IMO 

08 

o 010 

2 

1 IC34 

D9 

10 

02 

4 

03 

11 

04 

3 A05 

R14 
18OR 

R15 
18OR 

R16 
l OOR 

R17 

.9V 
p VIA SWITCH 

SW4 

2 

1805 

1C4 

I 51 

.4 

I1 
4 

IC6 

O Ov 

Fig. 1 Circuit diagram. The output connections (marked with an asterisk) depend 
on the opto device used - see text. 

HOW IT WORKS 
ICle and f are connected together to 
form a simple latch: R4 is included to 
avoid shorting the output of IC1e. When 
SW2 is pressed the output from this 
latch is set high, this will cause C2 to 
discharge via R7 and turn Q1 on. Q1 will 
discharge C3, 4, 5, 6 via D4, 5, 6 and 7 
while lighting LED1 via R6. At the same 
time IC2 will be disabled by the high 
level on pin 6 from the input latch. This 
prevents LED1 from being bypassed by 
the switches in IC2. 

In this condition the outputs from 
IC1a, b, c and d will be high and C7, 8, 9 
and 10 can discharge via their associated 
resistors. This will set the inputs to IC3a, 
b, c and d to high levels and thus the 
outputs to a low. Q2, 3, 4 and 5 will be 
off and the outputs of IC4, 5, 6 and 7 
will not conduct. 

Assume for the moment that SW3 is 
in the open position (delayed sequence). 
If SW1 is now closed or a negative -going 
pulse appears at the input, this will be 
passed on via Cl and D3 to the latch 
formed by IC1e and f causing its output 
to go low. Q1 will now turn off, ex- 
tinguishing LED1 and releasing C3, 4, 5 
and 6. IC2 will now be enabled and cur- 
rent can now flow in C3 via R6, RV1 and 
the three switch sections of IC2. This 
capacitor will charge up until its voltage 
reaches the upper threshold of IC1b 
(this is a Schmitt trigger device), 
whereupon IC1b output will go low. 
This causes the current to be diverted to 
C4, where a similar process occurs. At 
the same time the high -to -low transition 
is passed through C7 to IC3c whose out- 
put will go high from 10 mS or so. This 
will turn Q2 on and thus IC4 will turn 
on. 

Some time later C4 will charge up to 
the Schmitt threshold and ICId will go 

low, diverting the current into C5 while 
also causing IC5 to conduct. The cycle of 
events will continue with IC1c/IC6 and 
IC1a/IC7. The result of all this is that 
flashguns connected to the outputs of 
IC4, 5, 6 and 7 will be fired in sequence 
with a delay between each one deter- 
mined by R6 and the setting of RV1 (and 
the residual resistance of IC2). 1C2 is in 
fact a triple CMOS changeover switch 
with a typical on state resistance of 200 
ohms. 

C7, 8, 9 and 10 have been included 
to ensure that the opto -coupler LED in- 
puts are not driven continuously, as this 
would take a lot of current. These 
capacitors and R8, 9, 10 and 11 define 
the 'on' time to be about 10 mS. C12 will 
hold enough charge to provide this even 
from an aging battery. C11 and D11 
isolate the rest of the circuitry from the 
LED drivers to maintain proper 
operation. 

C2 and R7 (via SW3, D8, 9, 10) pro- 
vide the alternative operating modes. 
The initial trigger pulse can be fed via 
these components to the sections of IC3 
such that IC7 will turn on immediately 
or all the outputs will come on together. 
Care must be used here as the outputs 
may pulse again after the set delay time 
and thus trigger the flashgun(s) again if 
they recharge in time. 

You may notice that the inputs to 
ICla, b, c and d will only have their 
capacitors connected, and no DC path 
exists to bias them, once the switches 
have been operated. This will not cause 
any problems over the 5 seconds max- 
imum of the timing period, as the 
leakage of the tantalum bead capacitors 
is quite low and they will have to 
discharge a long way before the Schmitt 
trigger gates change state. 
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PROJECT : Flash Sequencer 

PARTS LIST 
Resistors (all 1W, 5%) 
R1 100R 
R2 100k 
R3,4,7-13 1 MO 
R5 10k 
R6 1k0 

Potentiometer 
RV1 'IMO logarithmic 

Capacitors 
Cl lOnF miniature disc 

ceramic 
C2 33nF miniature polyester 
C3-6 1u0 35 V tantalum bead 
C7-10 lOnF miniature polyester 
C11 470uF 10 V aluminium 

PCB electrolytic 
C12 1000uF 10 V aluminium 

axial electrolytic 

Semiconductors 
IC1 40106B 
IC2 4053B 
IC3 4093B 
IC4-7 H11C4 (opto -SCR) or 

MOC3020 (opto-triac). 
See text. 

Q1 BC214L 
Q2-5 BC212L 
D1-11 1N4148 
LED1 any red LED 

Miscellaneous 
SW1,2 miniature push -to -make 

push-button switch 
SW3 three-way slide switch 
5W4 miniature on/off slide 

switch 
PCB (see Buylines); box - Verocase 125 
x 65 x 50 mm (order ref. 202-21049A); 
3.5 mm jack socket and plug; PP3 bat- 
tery and clip; four small grommets; four 
off 1 metre flash extension cables; wire, 
cable ties etc. 

TO RV1 

LED1 

-- 

Inside the sequencer. 

TO FLASH GUNS 
USE S CONNECTION FOR SCRs 
USE T CONNECTION FOR TRIACs 
(SEE TEXT/ 
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Fig. 2 Component overlay of the ETI Flash Sequencer. 
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Construction 
Construction of this project 

should pose no great problems. 
Take care when positioning the 
front panel components that they 
do not foul the parts on the 
assembled PCB. Note that R l , D8, 9 
and 10 are mounted on the panel. It 

is essential that all the diodes, ICs, 
and any other polarised 
components are mounted the 
correct way round. 

We recommend that IC holders 
are used for the CMOS devices and 
that care is taken to avoid static 
discharge damage to these devices. 

BUYLINES 
The MOC3020 is available from 
Technomatic and is much easier to 
obtain than the 1-111C4. Escr%thing else 
is standard and readily available, 
although if you can't find the specified 
case in the catalogue of your favourite 
supplier, it can be bought direct from 
BICC-Vero Electronics, Retail Dept., 
School Close, Industrial Estate, 
Chandlers Ford, Eastleigh, Hants SOS 
3ZR. The PCB can be bought from our 
PCB Service as advertised on page 91. 

ETI JULY 1983 65 



PROJECT : Flash Sequencer 

The rear of the sequencer carries the on -off switch. We 
bought four flash extension cables in order to get the right 
connectors. 

N. 
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I 
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. 
Output Connections 
There are two different 

connection points for the output 
from the opto -couplers. This is to 
accommodate either opto -SCR or 
opto-triac devices. If o to -SCR 
devices are used, the flashgun 
trigger leads must be connected 
across pins 4 and 5 with pin 4 
negative and pin 5 positive. You will 
have to check the polarity of the 
connections to the base of the 
flashguns you use, and this will vary 
from make to make (ours had a 
positive inner). If you connect up 
for one particular make, the trigger 
unit may not work on another. 

If you use opto-triacs, the 

LI 

BEAM 

The picture on page 63, and the one below of an eraser 
bouncing from right to left, were shot using the sequencer 
and the trigger unit above. See page 70. 

} 

P . . 

, 1 

flashgun trigger leads should be 
connected across pins 4 and 6; 
polarity is unimportant, which will 
save all the above messing about, so 
we recommend this option. 

Other Points 
As we found that sockets for 

flashgun connectors are 
unobtainable (unless already 
connected to something such as a 
camera) we bought four flash 
extension cables and cut the 
unwanted ends off. These were then 
taken into the box via small 
grommets and wired directly to the 
proper terminals. A small cable tie 
on each lead just inside the box 
served to take the strain off the 

In 

connections. It may be a good idea 
to buy three one -metre extension 
cables and one much longer one, 
so that you can use the extra length 
from this for the camera -to -unit link 
(it will have the correct connector). 

For greater protection the unit 
could be built inside a diecast box. 
This may also be necessary if static 
discharge causes premature 
triggering of a flashgun. 

Calibration of the delay control 
would need special apparatus and 
would depend on the quality of 
RV1. But the type of device 
specified should give a reasonable 
subjective control over the required 
range. 

ETI 
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C43160E 
CA3161E 
C43199E 
CA32a0E 
11351 
1( 353 
1(355 
10356 
11357 
1M301 
LM307 
LM311N 
1M31BN 
LM379 
1.319 
14348 
1M35P 
LM316 
LM380 

L543432 M1*4 
14386 
LM337 
1.5388 
1.5. 359 
LM393 

LM71 
1.711 

14 50C 
141009 
42009 
16/4009 
1416004 
14 3004 
34509 
34 1009 
34 2004 
6. 509 
64 004 
64 9009 
6A 4000 

109 
100 7705 
100 7812 
108 7815 

tap /13407 
1.0 78L15 
lSp 

laLniadaiLlEILM Ió'0770 
380 7905 
360 7912 
7óp 7915 
t00.ó 7092 
300 79005 
10o 79L12 
100 9L 15 

78005 59 01 5A 
7p 1M3096 54 al IA 

yyL1.317A 
40/1 

M3117A0.190,3377 
A0,91 

140 LMÍi3C50 . 
764 

7:: 
]2.779 .a 

Ik 
lec 0011, 

4002 

.0406 

.007 
4012 
4013 
4014 
4015 
4016 

420 
44017 070 . 

15, 4021 pp 
404022 ee l3 

550 
68p 

1120íp 

540 

120y 
44 
So 
600 
440 
680 
630 

1200 
1230 
809 

1700 
1700 
1509 
ID8 

14p D 

500 5.. 490 
35. 39191 preen 
360 5mm green 
708 3911.' 70110. 
47p 59191.81.0. 

340 HK á91e 
700 WED 
720 GWEE5 
eeo fILOw 
esp 
450 e n 

2209 14 0,9 
600 16 0,n 

2000 16 p/1, 
7700 20 p. 

160 22 0. 
4!0 74 po 

1309 2e o'1, 
4309 
1400 

1300 
3709 
3506 
2200 
3609 
2709 
301300 

95o 
909 
700 
709 
900 
750 

5509 DIODES 
1707 0407 Seo 

1409 
0'90 

2000 0095 

400 04200 

289 
Cl160 709 
c17.o 909 
7144.04 1300 
255061 250 
2515067 290 

53p 
C2250 1300 
776D 709 

8ái000 

909 
0 308 ViSkii----' 155440707 55.4 

297 364 eD 155405 
6 

55401 8 
6441006 n11 64 7006 

Z13- 64,.006 
6476004 

1 lK 
399 1v 

36/71 /9/91 

* FAST RELIABLE SERVICE * 
* VERY COMPETITIVE * 

120 

114 

6202 
8+817 
80816 

1111596 

154149 
154149 
15 001 
154007 
154003 
1N.006/7 
15.006 7 
155401 

00 

940 4074 
25 

+026 
9p 4027 

4023 
7p 4079 

W 
59 
69 

46 
+ 
400+2 

P o.e 
P +049 

"0 4050 

SP a0ó0 
30 /2069 
10 +070 
59 4011 
40 .072 
48 4013 
5. 4015 

ly 078 
1290 4081 1) 
logo 

!0 
2ep 
100 
33p 
]59 

409 
S00 
509 

459 

5]98 

5400 
1209 
2400 

980 
2000 
]50 

4062 12p 
120 097 
179 4099 

22p 
129 

147 4510 46p 
500 4511 440 
1>0 4512 420 
129 .51. 110p 
15c 4516 560 
29 4570 50o 
0. 4528 560 

407 555 409 1 1,p1 to 4700o9 SO 7<6. 
22p 4556 409 Cosmic 010639: 105 275 47194p.06 
351/ 4584 340 
420 4585 Sep 
40 

w7e. 1/019e7vo1. 
60 27040/25 
ep 41040/25 
Sp 10004f/75 
7p 

209 .24f/l6 
SO 74f/16 
60 10091/16 
60 27091/16 
80 41049/16 

100 100049/10 
60 220040410 350 

Price 
159 
239 
320 

EillcOcI:F1 
EI01or71K 403.i 

v41444/9o11. 
1*0,63 

2 290/63 
4 741/63 
1090 63 

100v9/63 
791/25 

1090,75 
ii40/25 
91/25 

10040/75 
10041/10 

T4n7ul4m 60a4. 
Value vM15 

01u1,735 
0231.f/35 
0 3349735 
03340035 

6p 
99 
90 

l28 
189 
19p 

c7 9.I9./v011. Inc. 
120 61140/75 200 
120 1040/16 300 
120 
130 1590/78 250 

u0/35 130 3390/10 950 
0 684043 130 7790/10 )60 

141,/35 120 474(/10 000 
3341035 100 604s163 000 
7749775 200 10040413 by 9 
4 746175 200 0099/7 

Cm n1e11911 pb4. 

.v. 
_067/11276924""an sees 5l lope,. 10 oóms Io 15 1 4001100 lópp ec6, 

3m ,W Ca.xnl,lmE 12 ser,es SNlae,ance 10o6,43lo1M2p.c6.1400 100 lea 
se., 

o.Wu.atNmi_24$71.51Iae,ance 1006mstolM 720 000rt.230p 100 

40, / PT 74610 
450 
160 
460 
44/0 
420 

e0 
168 
209 

400 
lap 
1,111 
/9p 
14p 
14p 
14.7 
11p 
1Jp 
12p 
120 

080E 711.0' 41 e06p09.n19 top 9ua111y .n4 t911 evee. 111 904 40p 
040 1 0545. 601o. CS 04 v47 to 1041. 094.4n45.64 *46.11 
55. om4l tr.0e 01.....n091., S.nO cóe9tr. 01 po.Ml 0r4.7 5144 

SA 

7.19 

MD.. ÉOIOI I911 pM11.1 
.1 48 All orU7r. 4.8958.0 4454454.m 97. b.0 

COMPONEN PACKS 
P2 10 70152 6 10 70212 14a1,v0041 1300 
CP3 10 EC549 6 10 6C559 1 ran00o11 1 30 
CO' 100 15914 s. <343 410001 1004 2400 
COB 100 15916 60,796,53 0,047 1000 7009 
C99 30 154007 14110041 0 100p 
P 10 'CO 154145 e6101952 4204e1 1500 
CO16504.4eae54040INK0.9acno5 3.09 
C01I417351 20E700 4.0700/9 no,se, 1700 
C018 4 10 753 J9E7 00 4.1491504 13.4414 100p 

CP1B 1pCt06DÑ4Ú0O41.0a 
1750 

irnlors 1700 
0079 21 5160 0e01695 4.1, 01,01 1950 
C030 2! 3mn 8.4 LeOs 6,1601,01 7709 

COMTECH- 
ELECTRONICS 

FREE! 
WITH 
ALL 

ORDERS 
OVER 

£6 
10 

BC1 82's 

MAILORDERS 
205 STURDEE ROAD 
LEICESTER LE29FY 
Telephone 105331 779578 

0 

r :TER NOW! 
xnerxncrIcnrway! 

This new style course will enable 
anyone to have a real understanding 
of electror'.cs by a modern, practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy 
steps mastering all the essentials of 
your hobby or to start or further a 

career in electronics or as a self- 
employed servicing engineer. 

All the training can be carried out in 
the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 

You will do the following: 
Build a modern oscilloscope 
Recognise and handle current electronic 

components 
Read,draw and understand circuit diagrams 

Carry out 40 experiments on pas -c 

electronic circuits used in modern 
equipment 

Build and use digital electronic circuits 
and current solid state 'chips' 
Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T,V., 
Hi -Fi and microprocessor/computer 
equipment. 

Newebb? New Career?NewHobby?Get into Electronics Now! 

TVAPPF 

BLOCK CAPS PLE 407 

POST NOW TO: 

BritihNationalRadi,o&Electronics School Reading,Berks.RG1 1BR 

Please send your brochure without any obligation to I am interested in: 
NAME 

ADDRESS 

_1 COL 7151 IN f LI CI RI 10105 

15 154Id4n1413140' 

RADIO AMATEUR LICENCE 
VICRO{'ROC I SSORS 

LOGIC COURSE 

OTHf R SUBJI CTS 

ETI/7/83 I 

I 
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01-452 1500 TECHNOMATIC LTD 01-450 6597 
BBC 
OFFICIAL 
DEALER 

Micro Computer System 
Please phone for availability 

WORD PROCESSOR 'VIEW' 
16K ROM £52 

TELETEXT ADAPTOR 
£195.00 

BUSINESS, EDUCATION & FUN SOFTWARE IN STOCK 

BBC Model B £399 
including VAT plus £8 carr. 

Model A to Model B 

Upgrade kit £50 
Fitting charge £15 

Individual upgrades 
also available 

WORDWISE 
8K ROM £39 
TORCH Z80 

DISC PACK £780 

FLOPPY DISC INTERFACE 
Incl. 1.2 operating system 

£95 + £20 installation 

BBC FLOPPY DISC DRIVES 
Single drive 51/4" 100K £235 + f6 carr. 

Dual drive 51/4" BOOK £799 + f8 carr. 

BBC COMPATIBLE DRIVES 
These are drives with TEAC FD50 mechanism 

and are complete with power supply 

SINGLE: 100K £190; 200K f260; 400K £340 

DUAL: 200K £360; 400K £490; 800K £610 
Drive Cables: Single £8 Dual £1 2 

Disc Manual & Formatting Diskette £1 7.50 

Phone or send for our BBC leaflet 

CASSETTE RECORDER 
BBC Compatible Cassette Recorder 

with Counter and Remote Control 
£26.50 + £ 1.50 carr. 

Cassette Leads £3.50 
Computer Grade Cassette 

£0.50p each £4.50 for 10 + £1 carr. 

MONITORS 
MICROVITEC 1431 14" Colour Monitor £249 + f8 carr. 
MICROVITEC 2031 20" Colour Monitor £319 + £8 carr. 
KAGA 12" RGB Monitor £255 + £8 carr. 
Lead for KAGA RGB £10 
SANYO 12" Hi Res Green Monitor £99 + £6 carr. 

BBC BOOKS 
Basic on BBC £5.95 
30 Hour Basic £5.95 

Programming the BBC Micro £6.50 
BBC Micro An Expert Guide £6.95 

Assy. Lang. Prog for BBC £8.95 
6502 Machine Codes for Beginners 

£6.95 (No VAT) 

NEC PC 8023 BE -C 
Features include: 
80 cols 100CPS, 
Bi-Directional, Logic seeking, 
Proportional Spacing, 
Forward 13 Reverse Line 
Feed, Hi -Res and Block 
Graphics, International 
and Greek characters, 
Auto -Underline, Super & Sub 
Scripts, Friction B Tractor, 
2K Buffer, Cartridge Ribbon. 

£345 + £8 carr. 

PRINTERS 
SEIKOSHA GP 100A 

80 Cols 30 CPS 
Full ASCII e GRAPHICS 
10" Wide paper 

Now only £180+ £6 carr. 
GP250A £235 plus £8 carr: 

Parallel Printer lead for BBC/Atom to most printers £13.50 
Variety of interfaces, ribbons in stock 

2,000 fan fold sheets 9)" x 11" (13.50 + £3 p Er p 

EPSON RX80 and FX80 
8X80 l d 028 

Tractorfor Feed £298 
FX80 16OCPS 8000L 

F&T Feed £438 
MX100 F/T3 £425 

. ,, (Carr./printer £8) 
Full specification 

on request 

RUGBY ATOMIC CLOCK 
This Z80 micro controlled clock/calender 
receives coded time data from NPL Rugby. 
The clock never needs to be reset. The 
facilities include 8 independent alarms and for 
each alarm there is a choice of melody or 
alternatively these can be used for electrical 
switching. A separate timer allows recording 
of up to 240 lap times without interrupting 
the count. Expansion facilities provided. 
See July/August ETI for details, Complete Kit 
£145+ [2.00 p&p 

MICROTIMER 
6502 Based Programmeable clock timer with 

224 switching times/week cycle 
24 hour 7 day timer 
4 independent switch outputs directly interfacing ro 
thynstor/macs 
6 digit 7 seg. displays to indicate real time, ON/OFF and Reset 
tin ies 
Output to drive day of week switch and status LEDS. 

Full details on request. Price for kit f 57.00 

10 way 
20 way 
26 way 
34 way 
40 way 
50 way 

ID CONNECTORS 
Header Recap- Edge 

Plug cacle Conn 
90 85 120p 

145 125 195p 
175 150 240 
200 160 320 
220 190 340 
235 200 390 

D -CON NECTORS 
No of Ways 

9 15 25 37 
Male 
Solder 8Op 105p 160p 250p 
Angled 150p 21 Op 250p 365p 
Female 
Solder 105p 160p 200p 335p 
Angled 165p 215p 290p440p 
Hoods 90p 85p 90p1OOp 

IDC 25 way plug 385p 
Socke 450p 

CONNEC 
LEADS 

4in Ribbon Cable with headers 
14 pin 16 pin 24 pin 40 pin 

1 end 1450 166p 240p 380p 
2 ends 210p 230p 346p 5/0p 
24in Ribbon Cable with socket. 

20 pin 26 pin 34 pin 40 pin 
tend 160p 200p 280p 300p 
2 ends 290p 370p 450p 525p 
24in Ribbon Cable with D. Conn 

25 way Male 500p Female 5509 

:TOR SYSTEMS 
AM PHENOL CONNECTORS 

36 way plug Centronics Parallel 
Solder £5.25 IDC £4.95 

36 way socket Centronics Parallel 
Solder £5.50 IDC £5.20 

24 way plug IEEE 
Solder £5.00 IDC £4.75 

24 way socket IEEE 
Solder £5.00 

RIBBON CABLE 
Grey/meter 

10 way 40p 
16 way 60p 
20 way 85p 
26 way 120p 
34 way 160p 
40 way 180p 
50 way 200p 
64 way 280p 

RS 232 Jumpers 
125 way DI 

24' Single end Male £5 
24"Single end Female £5.25 

24" Female -Female £10 
24" Male -Male £9.50 

24" Female -Male £9.50 

Test Clips 
14 pin 275p 

16 pin f3 
40 pin £6 

TEXTOOL ZIF 
Sockets 

24 pin £5.75 
28 pin £8.00 
40 pin £9.75 

OIL 
SWITCHES 

4 way 70p 
6 way 85p 
8 way 90p 

10 way 140p 

14 pin 

16 pin 
24 pin 
40 pin 

DIL HEADERS 
Solder IOC 

type type 
40p 100p 
50p 110p 

100p 150p 
200p 225p 

EURO 
CON NECTORS 

DIN 41617 Plug Skt 
21 way 160p 165p 
31 way 170p 170p 
DIN 41612 
2432 way St. Pin 220p 275p 
2x32 way Aug Pin 275p 320p 
2432 way St. Pin 260p 300p 
3x32 way Ang. Pin 375p 350p 

EDGE 
CONNECTORS 

0.1" 0.156" 
2418 way - 140p 
2o22 way 190p 240p 
2423 way 175p - 
2x25 way 225p 220p 
2x28 way 190p - 
1.43 way 2609 - 
2x43 way 395p 
1477 way 600p 
5100 Conn 600p 

MICRODOCTOR 
This is not a logic analyser or 
an oscilliscope. It tests a 

microsystem and gives a 

printed reprint on RAM, 
ROM and 1 /0 - it will print 
memory map, search for 
code, check dataline shorts 
and operates peripherals 
Microdoctor 
complete with PSU, 
Printer, probe cable 
and two configuration 
boards. E295. 

1/ 14, 
._ 

SOFTY II INTELLIGENT PROGRAMMER 
The complete moro processor development system for Engineers and Hobbyists you can 

develop programs. debug, vent, and commit ro EPROMS or use w host computer by using 

softy as a romularor Powertui erelong tanu l es permit byres. blocks of bytes changed, deleted 

or inserted and memory contents can be observed on ordinary TV. Accepts most 5, Eproms. 

Softy II complete with PSU. TV Lead and Romularor lead C169 

SPECIAL 
OFFER 

21141 
2716 15v1 
2532 
41162 
4164-2 
611683 

90p 
250p 
350p 

90p 
4500 
360p 

PLEASE SEND SAE FOR PRICE LIST 

UV ERASERS 
UVIB up to 6 Eproms E47.50 

UVIT with Timer 50.00 
UV140 up to 14 Eproms E61.50 

UV141 with Timer E78.00 

(Carr f2/eraser 
All erasers are fitted with 
mains switches and safety 
interlocks 

E.T.I. 
PROJECTS 

Semiconductors inc. 
I.C., Transistors, 
Displays, Connecors 
and Sockets for most 
projects are stocked 
by us. 

BOOKS (No VAT p£tp £1) 

CRT Controller H/Book £8.50 
Programming the Z80 £11.50 

280 Microcomp. handbook £6.96 

Programming the 6502 £10.25 

6502 Assy. Lang. £12.10 

6502 Applications E10.20 

6502 Software Design 13.05 

6502 Games E10.52 

Large selection of databooks. Inter 
facing books, books on BBC, etc in 

stock. As for our list. 
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74 SERIES 
7400 11p 
7401 llp 
7407 1 l 
7403 12p 
7404 12p 
7405 15p 
7406 189 
7407 189 
7408 14p 
7409 140 
7410 149 
7411 16p 
7412 14p 
7413 16p 
7414 18p 
7416 189 
7417 18p 
7470 14p 
7421 18p 
7422 20p 
7423 20p 
7425 18p 
7426 18p 
7427 18p 
7428 113p 

7432 18p 
7433 22p 
7437 22p 
7438 22p 
7439 259 
7440 15p 
7441 55p 
7442A 30p 
7443 70p 
7444 70p 
7445 SOp 
74464 SOp 
74474 369 
7448 45p 
7450 15p 
7451 15p 
7453 15p 
7454 15p 
7460 15p 
7470 30p 
7472 25p 
7473 25p 
7474 18p 
7475 22p 
7476 25p 
7480 48p 
7481 120p 
7482 659 
74834 38p 
7484 657 
7484A 60p 
7485 606 
7486 18p 
7489 170p 
74904 209 
7491 3Sp 
74924 259 
74934 24p 
7494 35p 
74944 35p 
7496 40p 
7497 909 
74100 80p 
74107 22p 
74109 25p 
74110 30p 
74111 559 
74112 170p 
74116 SOP 
74118 SSo 
74119 bop 
74120 60p 
74121 2Sp 
74122 30p 
74123 36p 
74125 30p 
74126 30p 
74128 36p 
74132 30p 
74136 219 
74141 55p 
74142 1755, 

74143 700p 
74144 20Cp 
74145 45.p 

74147 75p 
74148 609 
74150 SCp 
741514 36p 
74153 36p 
74154 50p 
74155 36p 
74156 4Cp 
74157 309 
74159 759 
74165 409 
74161 40p 
74162 40p 
74163 40p 
74164 45p 
74165 459 
74166 48p 
74167 1509 
74170 1209 
74172 250p 
74173 50p 
74174 55p 
74175 50p 
74176 409 
74177 45p 
74178 709 
74179 70p 
74180 40p 
74181 1151, 

74182A 60p 
741844 90p 
74185 9014 

74166 4709 
74188 7539 
74190 459 
74191 45p 
74192 45p 
74193 45p 
74194 40p 
74195 40p 

74196 40p 
74197 459 

7415626 150p 
74L5628 150p 
7415629 909 
7415640 100p 
7415641 1009 
74 L8643 1009 
7415644 1009 
7415645 1009 
74/5668 120p 
7415669 120p 
7415670 140p 
74/5678 550p 
741S662 400p 
7415684 4005, 

7415251 35p 40244 
7415253 35oI 40245 

7415256 150p 4018 
7415257 339 4019 
74/5258 360 4020 
7415259 565, 4021 
7415260 209 4022 
7415281 1389 14023 
7415286 20p 4024 
7415273 /Op 4025 
7415275 225p 4026 
7415279 30p 4027 
74LS280 100p 4078 
7415283 408 4029 
7415290 454) 4030 
7415293 40p 4031 
7415295 90p 4032 
7415297 900p 4033 
741S298 90p 4035 
7415299 1809 4036 
7415321 150p 4037 
7015323 180p 4038 

741S324 1509 
C400 7435348 909 04 

7415352 609 
d0e7 7415353 609 4043 7415356 2509 

7415363 1409 4044 

7415364 140p 4045 
7415365 27p 

40474046 7415366 27p 4048 7415367 27p 4019 7415368 27p 4050 
7415373 56p 4051 
7415374 55p 4052 
7415375 45p 4053 
7415377 500 4054 
7415378 60p 4055 
741S390 459 4056 
7415393 455, 4059 
7415395 90p 4060 
7415399 160p 4063 
7415445 100p 4066 
7415467 90p 4067 
7415490 200p 4068 
7415540 909 4069 
7415541 809 4070 
70L">610 119 4071 
74LS624 900 4072 

4073 
4075 
4076 
4077 
4078 
4081 
4081 
4086 
4089 
4093 
4094 
40% 
4096 
4097 

741S687 
40964099 

4500 
4501 
4502 
4503 

745 SERIES 

74502 
74504 
74505 
74508 
74510 
74511 
74520 
74522 
70530 
74532 
74537 
74574 
74585 
74586 
745112 
745113 
745114 
745124 
745132 
745133 
745138 
745139 
74S 157 
745158 
74S 163 
74S 174 
745175 
745194 
745195 
745225 
74$241 
745244 
745251 
745257 
745258 
74S260 
745261 
745262 
745373 
745374 
745387 
745471 
745474 
745571 
745573 

30p 
bop 
60p 
40p 
50p 
40p 
50p 
40p 
70p 
60p 

55 4p 
90p 
90p 
90p 
90p 

300p 
160p 
60p 

120p 
120p 
2509 
195p 
300p 
250p 
320p 
3209 
500p1 
S 

3009 
3009 
250p 
250p 
200 

70p 
300p 
85% 
400p 
400p 
250p 
6809 
400p 
620p 
900p 

4000 CMOS 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 

10p 
10p 
12p 

14p 
36p 
249 
24p 
11p 
16p 
20p 
48p 
40p 
20p 
32p 

74198 
74199 
74221 
74251 
74259 
74265 
74273 
74276 
74278 
74279 
74283 
74284 
74785 
74790 
74293 
74298 
74351 
74365 
74366 
74367 
74368 
74376 
74390 
74393 
74496 

80p 
809 
559 
45p 

100p 

129 

100p 
40p 

160p 
í60p 

75p 

100p 
150p 
30p 

30p 
30p 

100p 
75p 
90p 
95n 

7415 SERIES 

741500 11p 
741501 11p 
741S02 lip 
741503 12p 
741$04 12p 
741$05 12p 
741506 12p 
741$07 12p 
741508 129 
741509 12p 
741510 12p 
741$11 13p 
741512 12p 
74LS13 15p 
741514 25p 
741515 12p 
741520 12p 
74/521 12p 
741522 12p 
741$26 12p 
741527 139 
741576 14p 
741530 12p 
741532 139 
741533 14p 
741537 14p 
741538 15p 
741540 12p 
741542 30p 
741547 36p 
741548 45p 
741551 14p 
741554 14p 
741555 14p 
741563 120p 
741573 18p 
741574 169 
741575 18p 
741576 17p 
741S83 36P 
741585 40p 
741586 16p 
741590 221, 
741591 669 
741592 32p 
741593 22p 
741595 40p 
741596 50p 
741$107 209 
7415109 27p 
7415112 20p 
7415113 20p 
7415114 22p 
7415122 269 
7415123 34p 
741$124 90p 
7415125 24p 
7415126 25p 
7415132 346' 
7415133 309 
7415136 25p 
7415138 27p 
7415139 279 
7415145 lop 
7415147 1209 
7415148 759 
74/5151 40p 
7415153 40p 
7415154 80p 
7415155 30p 
741$156 36p 
7415157 25p 
7415158 30p 
7415160 36p 
7415161 36p 
7415162 369 
7415163 36p 
7415164 40p 
7415165 SOp 
7415166 60p 
7415168 859 
7415169 659 
7415170 70p 
7415173 559 
741$174 40p 
7415175 40p 
7415181 90p 
7415183 120p 
7415190 36p 
7415191 369 
7415192 36p 
7415193 36p 
7415194 35o 
741$195 35p 
7415196 469 
7415197 46p 
7415221 50p 
7415240 55p 
7415241 55p 
7415242 550 
7415243 SOp 
7415244 S5p 
7415245 70p 
7415247 Sop 
7415248 SSo 
7415249 SSs, 

1504 
4505 
4506 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 

44C1' 
4527 
4526 
4527 
4528 
4532 
4534 
4536 
4538 
4539 
4543 
4553 
44556555 

4557 
4560 
4566 
4568 
4569 
4572 
4583 
4584 
4585 
40014 
40085 
40097 
40102 
40103 
40105 
40106 
40109 
40110 
40163 
40174 
401175 
40193 
40244 
40245 
40257 
40373 
40374 
14495 
'4500 
14599 

180p 
180p 

45p 
2Sp 
48p 
40p 

13p 
32p 
>3P 
809 
20p 
40p 

150 
125p 

125p 

2755, 
110p 
110p 
290p 

40p 
401, 
44% 
409 

p 1 

50p 
lSp 
50p 
24p 
24p 
45p 
60p 
50P 
90p 
90p 

O 4p 
55p 
90p 
27p 2 
14p 
14p 
149 
14p 
14p 
1413 

16p 
1 i 

13 
24p 
90p 

709 
290p 

909 
100p © 
60P 

75p 

35p 

130p 
45p 
45p 

120p 
110p 

559 
40p 
50p 
90p 

120p 
609 
60p 

70p 
4009 
270p 

901, 
70p 
75p 

243 

35p 
300p 
12Gp 
160p 

1201 
30p 
90p 
40p 
75p 
40p 

45p 
140p 
17% 
110p 

1009 
27% 

60p 
50p 
759 
75p 

1600 
180p 
1609 
180p 
160p 
3Wp 
700p 
2900 

COUNTERS 
70C925 
72168 016 
74C926 fs 

TECH NOM ATIC LTD 
EY ROAD, LONDON NW 

1' ROAD, LONDON NW'1 
X50 6597. Telex: 922tí110) 

LONDON W2 

_ LINEAR ICs 

607581 12509 LM381AN 180, 
6000808 990p 1M382 1200 
AN103 200p 1M386 
A110212 700p 1M387 
AV1.1313 668p LM389 
AV1-1320 2258 1M391 
AY1-5050 99p 1M392N 
AV3-1270 9óp 1M393 
AV3-1350 3509 LM394CH 
A138910 440/ LM709 
AY38912 6óp LM710 
AV5 3600 888p LM711 
6540070 16 LM725 
CA3019 10p 1M733 
CA3046 70p 151741 
CA3048 2209 LM747 
CA3059 2p 1M748 
CA3060 360p /M1014 
CA3080E 72p LM1801 
CA3086 1M1830 
C43089E 200p LM1871 

CAi130E 90, 
LM1872 

CA3130T 1109 LM1886 

CA31406 909 LM1889 

CA3140E 509 LM2917 

CA3160E 100p M39U0 
063161E 150p _543909 
CA3162E 050P _M3911 
CA3189E 3005, LM3911 
CA3240E 110p LM3915 
CA3280C 2000 LM3916 
HA1366 1865, LM13600 
HA1388 2701, 54515131 
1C17106 700p 51515161 
ICL7611 959 MB3712 
ICL7660 200p MB3730 
IC111038 300p MC1310P 
ICM721568 f18 MC1413 
1CM7217 750p 51C1445 
ICM7555 80p MC1458 
10.7611 909 MC1493 
LC7120 300p MC 1495L 
LC7130 325p MC1496 
LC7137 270p MC3340P 

19347 150p MC3401 

1E351 48p MC3403 

LF353 95p MFIO 

LF356P 959 MK50240 
1F357 1109 MK50380 
LF13331 150p MK50398 
LM10C 3259 
LM301A 256' 

1M308N 75p 
LM310 120p 
LM311 70p 
LM318 f3 
1M319 215p 
1M324 30,, 
LM334Z 900 
LM335Z 140p 
LM339 50p 
1M348 86p 

LM358P b0p 
1M377 1759 
LM380 75p 

' VOLTAGE REGULATORS 
'FIXED PLASTIC - 

lA ve 
5V 7805 
6V 7806 
8V 7808 

12V 7812 
15V 7815 
18V 7818 
24V 7824 

5V 100mA 78105 
6V 100enA 78106 
8V 100mA 78108 

12V 100mA 78112 30p 79112 609 
15V 100mÁ 78115 30p 79115 60p 

OTHER REGULATORS 

1M309K IA 5V 1400 /5P05 9009 
1M317K 103 250978HGKC 6009 
LM 317T 1009 78H05KC550p 
1543377 2250 78GUIC 700p 
1M3236 345V 450P 796U1C 
164723150mÁ Ad, 7906KC 701X, 

Soo 1(1 7660 200p 
1M3501 350p LM305AH250p 
11494 300p 78812 600,, 
78540 225p 5G3524 3009 

OPTO E 
255777 40p TI178 SSp 
OCP71 180p 711314 120p 
ORP12 120p 11132 55p 
ORP60 120p TIL81 90p 
DRP61 120p TIL100 759 

OPTOISOLA 
11074 130p 011111' 70p 
MC726 100p T1117 70p 
MCS2400 190p TIL 113 7Up 
1L074 240p TI1116 70p 
MOC3020 150p 

02 
711220RM 10p 

0 125" 1I1722 Gr 12p 
111209 Red 10p 111278 Ye 15p 
T1L211 Gr 129 Rectangular 
111217 Vol 15p LEDsIRG.VI 3Q, 

T11311 600p 
T11312/3 110p 
711.321/3 130p 
TIL330 140p 
7750/60 200p 
Bargraph 225p 

64 

DL704 140p 
01.707 Red 140p 

FND500 9 p 
FND5n7 90p 
MAN3640 20Up 
MAN4640 200p 
5585881 570p 

9368 150p 
9370 300p 

NE5534P 110p 

90p 1711024 
NESS3MP 120p 

6509 
120p RC4136 SKp 2650A E12 
95p RCA 151 200 p 6502 350p 

1509 S5668 22E9 6502A SOOp 

60P 5441900 116 BÓ07 1<a0p 100p SFF9634 
6809 55 3009 600p 

51490 35(p 68809 (12 
SN76131 1259 6BD f 1 
SN76477 
SN76488 I.A4 

9035 Y40p 
300p 5587489 400p y40p-g04 
60v 56476495 401)p 9085A 3509 

5 5 
76660 121)p IIN58060 

120£ 11 
70V SP8515 mop TM$9980 C20 35p 147120 1Slp TM59995 112 150p 747130 1519 TMS1601 E12 300t, TA7204 28 

0 8 
28 Q4 2509 TÁ7705 91p 280 290p SOp 147222 151p 2804 320p 4,0p TA7310 1519 3808 112 7005, 

TBA801 80p 8088 C18 

200v 
TBA810 100p 8/48 TBA820 8Jp 
784970 200p 
TB71950 225p 

125p 
TC4210 35Op 

7000 TCA220 3535, 
200P TCA270 3539 225p TCA940 175p 110p TC4965 1?3p 2304, 

10610046 C3 

2o0p TOA1008 320p 
y9o9 7061010 2COp 

1500 TDA1027 500p 
75p TDA1024 120p 

250p TDA1170 3O0p 
36p TDA2003 3óp 

100p TDA2002V C3 
3509 TDA2006 350p 

709 1042020 3700 1 T1064 10p 
SOP 71071,81 25p 
75p 71072 82 45p 

2500 TL074 1*Op 
19 T/083 'Sp 

635p 11084 90p 
l7 71094 200p 

TL170 SOp 
Bwp 1/430C 'l0p 
620, TMS 1601 312 

CPUs 

M1920 
MN57160 
MN6221A 600p 
5E531 1400 041003.3 
NE544 150, 935p 
NE555 l6p UA2240 150p 

NE556 a5p UM170 1705, 

NE564 410p ULN7(103A 75p 

5E565 170p 
01510168 2 Op 5E566 155p 
ULN2802 200p NE587 t40p 
ULN2804 t505, NE570 410p 
UPC575 275p NE571 400p 
UPC597H 2DOp NE592 606 UPC1156H f3 
UPC1185H CS 

X112206 3*0p 
XR2207 3p 
XR2211 5-59 
X62216 6'5p 

ve X02240 120p 
409 7905 45p 25414 sop 
40p 7906 459 Z5419C 1801, 
40p 7908 45p 25473E 130p 
40p 7912 SOp ZN424E 130p 
40p 7915 SOp ZN425E :50p 
40p 7918 459 ZN426E AOp 
40p 7924 459 ZN477E 590p 

30p 
79105 SOp 254286 410p 

'761034E I00p 
2510406 670p 
ZNA134 023 
ZNA234 8500 

1*Toós 

AD161/2 
BC 107/8 
BC 109C 
BC117 
BC 1471 
BC 149 
BC 157/8 
BC 159 
BC 1690 
BC 177 
BC 177/8 
BC 179 
BC 182'3 
BC 184 
BC187 
BC212'3 
8C214 
BC 237 
BC 377 
BC337 
BC338 
BC461 
BC477'8 
BC516 7 

8C5478 
BC548C 
BC549C 
BC5578 
BC559C 
BCY70 
BCY71 
80137 
BD132 
B013S 6 
80139 
80140 
80189 
80232 
80233 

\I,UL ORDERS TO: 17 BURN/ 10 IED 
- SHOPS AT: 17 BURNLEY 0 - - 

(Tel: 01452 1515)4 01 
ROAD,305EIX :WARE . 

l 
145, 
20p 

10p 
10p 
l ip 
12p 
12p 
17p 
1 

10p 
lip 
30p 1 l 
12p 
1 

16p 
t 
16p 

30p 

ro 
12p 
16p 
14p 
7 

18p 
22p 
7554 

50p 
409 
409 
40p 
60p 
6051 

7544 

616 

SUPPORT 
- DEVICES 

3242 800p 
3245 450p 
9520 280,, 
6522 550p 
6522A 5609 
6532 560p 
6551 6509 
6821 100p 
68621 220p 
8879 C12 50 
6840 375p 
68840 600p 
6850 1109 
68B50 2206. 
6852 250p 
6854 700p 
68854 800p 
6875 570p 
8154 960p 
8155 3505, 
8156 354, 745473 650p 

22 8205 59 745474 650p 
82112 110p 745570 6500 
8216 1224 00p 74S571 SSOp 

8226 tg 7aS573 950p 

8228 270p 
8243 280p 
8250 850p 
8251 75161 Sv1250p 

8255 2250pjp 7532 370p 

8256 f36 2532 33 f7 
8257 400p 7564 Cl 
8259 400p 2708 250p 
8271 636 2716 . 5v12500 
8279 4409 2764 15 
8284 350p 

MiZZIE=ROMEYSBYTI 
8p v, 9p 18 pal 16p 24 pin 24p 

14p1 10p 705en 191, 2854.0 26p 
16 lee tlp 72 µn Zd, 40 pen 30p 

COMPUTER COMPONENTS 
8788 f 11 

8755 C16 
9902 C3 

TMS4500 (14 
Z80P10 250p 
Z804610 2809 
Z80CTC 250p 
Z80ACTC 210p 
Z80ADART 7o0p 
ZBOADMA E10 
18C510 "2 03 

HAMs 

7101 4A 400p 
2107 31 1209 
21078 500p 
71114 300p 
2112 A 300p 
7114 21 100p 
7147 4501, 
40273 300p 
4116.15 120o 
4116-20 30p 
4118-3 450p 
4164 2 400p 
4816APi 3 270p 
5101 300p 
5516 750p 
31093 420p 
611619 3 750P 
6614 45 550p 
6810 120p 
7489 210o 
745189 2259 
74S201 350p 
745789 175p 
93415 600p 
93425 6000 

ROMuROM4 

745188 325p 
745287 350p 
74S288 225p 
745387 32Sp 
745471 650p 

EPROM* 

2732 3759 
2732.35 425p 

CRT 
CONTROLLER 

CRT6545 900p 
CRT5027 (18 
CRT5037 E18 
EF9365 6 145 
MC6845 650p 
MC6847 650p 
SFF96364 18 
TMS9918 C60 
TNIS9927 f18 
1M59928 120 
T5459929 120 

4055801 77% 
A0561J 114 
8815120 250p 
AM25510 3609 
AM2515252112 
AM281.531125p 
AM761.537 12551 

07002 480p 
DAC80 128 
DM8131 3759 
DP8304 4609 
D53691 3009 
1358830 1409 
058831 144 
1358132 óOP 
058833 225p 
D58836 1509 
DS8838 2259 
1F13701 450p 
MC1488 55p 
MC1489 55p 
MC3418 950p 
MC3446 300p 
MC3480 850p 
MC3486 500p 
MC3487 300p 
MC4024 325p 
MC4044 325p 
MC14411 675p 
MC14417 75op 
75107 90p 
75110 12 160p 
75114 15 160p 
75171/71 140p 
751509 1205, 
75154 140{, 
75187 90p 
75361 150p 
75363 150p 
75365 15% 
75451 2 65p 
75453/4 Tp 

75091 2 70p 
8126 1200 
8128 120p 
8T95 96 90p 
8197 98 90p 
811595'96 90p 
811597 96 90p 
9602 220P 
963746 160p 
2542568 3500 
75416E8 350p 
15427E 8 6009 
25428E 8 500p 

DISC CONTROL 
Cs 

FD1771 620 
FD1791 622 
FD1793 623 
F795 118 
FDD11797 628 
8771 136 
WDI691 f15 
WD7143 5600 
902793 t42 
F02797 642 
CHARACTER 
GENERATORS 

RO 3251311C 750p 

RO 37513LC 71301 

SN745762AN £10 
MC66760 750p 
DM86564_ E12 

KEYBOARD 
ENCODER 

4152376 7009 
740922 4209 

74C923N 500p 

BAUD RATE 
GENERATORS 

M( 14411 6759 
( OM8116 700p 
410:8 750p 

UARTs 

AV 31015P 
300p 

AY 510/3P 

COM8017 300p 
IM6402 450p 
1R1607 300p 

ZIF SKTs 

MODULATORS 

8M150UHF 375p 
854071J6F 4509 

CRYSTALS 

32 7681Hz 100p 
10011K4 25053 
100610 2807 
Frog In M117 
10 290p 
1 008 2751, 
15 
1 8432 210p 
2 00 225p 
2 45760 2109 ,. 

2 5 250p 
2 662 250p 
3 276 150p 
3 5795 100p 
3 686 300p 
400 
4194 
4 43 
4608 
4915 
50 
60 
6144 
70 

168 
800 
886 
10 00 
105 
'07 
'700 
'4318 
'4 756 
'500 
16 00 
17.1 
18.00 

.18.432 
19.968 
20.00 
26.690 
27.145 
38 6667 
480 
55 5 
116 
145 80 
15 068 

124 00 

1509 
2009 
110p 
250p 

17SP 
150p 
150. 
150p 
17Sp 
1759 
1755, 
175p 

1S09 
150p 
175p : 
250p 
200p 
200o , 

200p , 

201% 
150p 
150p 

2131% 

150p 
200p . 

1759 
1759 

250p 
C2, 
f2 

OIL SWITCHES 

4 way 709 
6 way 85p 
8 way 90p 
10w7y 1459 Ii 

REAL TIME CLOCK 

MM58174 700, 
MS M5832 500p 
MK3805 CTBA 

WIRE W RAP S jS BY TI 

81,x" 25p 19 pin SOp 74 pon 801, 
l4µn 35p 29pin 60p 78 pen 80p f 
16 pin 40p 22 pin Bp 40 pen 100p 

(TEXT TO011 
24 pin 600p 
28 pm 6009 
40 pen 610 

BD235 859 
80241 bOp 
BD247 6op 
80379 60e, 

80380 60p 
80677 4op 
BF244B 35p 
862568 50p 
89257 8 32p 
BF337 30p 
BFR39 269 
BFR40 1 2% 
BfR79 25p 
BFR80 1 2554 
BFR96 180p 
89029 40p 
BFX30 27p 
89084 5 40p 
139086 e7 27p 
89588 27p 
BF 589 108p 
BF951 2 24p 
BF156 33p 
BFV90 809 
8R139 45, 
85X19 20 249 
BU104 225p 
BU 105 1905, 
80108 250p 
BU709 225p 
BU 126 150p 
BU 1804 120p 
BU205 200p 
80208 200c, 
80406 145p 
BUX80 6o0p 
BUV69C 350p 
E310 551p 

MJ807 400p 
MJ2501 225p 
MJ2955 90p 
MJ3001 225p 
MJ4507 4009 
MJE340 60p 
MJE2955 100p 
MJE3305 70p 
MPS 102 41X, 

MPF 103 4 30p 
MPF 105 30p 
MPSA06 30p 
MPS/117 SOP 
MPS/113 50p 
MPSA70 50p 
MPSA42 SOP 
MPS/143 50p 
MPSA56 32p 
MPSA70 50p 

PLEASE ADD 40p p&p & 15076 VAT 
(Export: no VAT. p&p al CO) 

' Orders from Government Depts. & Colleges etc. welcome. 

' Detal;Ied Price List on request. 
Stock items are normally by return of post: 

MPSA90 401, 
MPSUC6 63p 
MPSUC7 60p 
MPSU45 90p 
MPSU85 71147 

716294 354, 
TIP29C 40p 
TIP30A 359 
11P30C 40p 
TIP31A 40p 
TIP31C 45p 
TIP32A 409 
TIP37C 40p 
TIP33A 70p 
11P33C 80P 
TIP344 90p 
TIP34C 121% 
719354 121% 
TIP35C 140p 
TIP364 1409 
11936C 1504, 
119410 5017 
TIP41C 55p 
119474 
119421 66p 
81454 160p 
TIP170 755, 
119171 75p 
TIP177 BOp 
11P142 120p 
TIP147 120p 
092955 7139 

TIP4055 70p 
TIS93 309 
IT 0108 12p 
ZTX3(O 13p 
7T X452 45p 
71X500 15p 
7T X502 160 
7T 5504 18p 
Z1X5S2 55p 
71X652 60p 
/TX 752 7% 
V1966.1F 72p 
VN10'(M 60p 
1566 81X, 
7569" 25p 
751698 4551 

757064 309 
75709 30p 
25919 45p 
75930 lOp 
251131 2 36p 
251603 25p 
751711 2% 
7612107 7054 

257160 3509 

2522194 259 
25222201 25p 
25123694 17p 
252484 25p 
252646 OOp 

252904/5 25p 
2529064 259 
2612907A 259 
257926 9p 
253053 25p 
2043054 55p 
253055 35p 
253442 140p 
2,43553 240p 
753584 7509 
253643 4 48p 
7813702 3 10p 
2 N3704 5 lop 
2743706 7 10p 
253708 9 10p 
2537/3 200p 
253819 70p 
263820 40p 
263823 30p 
263866 909 
253902 70op 
2743904 15p 
253906 16p 
254037 66p 
254173.4 27p 
254125 6 27p 
254401'3 25p 
2714427 90p 
2614871 Sop 
255087 27p 
265089 27p 
255172 27p 
255191 90p 
255245 40p 
755401 60p 
255459 30p 
255460 60p 
255485 36p 
255875 250p 
256027 30p 
256052 30% 
256059 325p 
25610/ 65p 
256247 190p 
256251 130p 
256290 659 
2SC1306 1009 
2SC1307 1509 
2SC1957 90p 
25(1969 150p 
25C2028 80p 
25(2029 200p 
2SC2078 160p 

25C2335 20op 
2502612 2009 
30,128 1209 
311140 1209 
35141 1109 
35201 110p 
35204 200p 
40290 250p 
40361 2 75p 
40408 90p 
00409 10% 
40410 100p 
40594 120p 
40595 120p 
40673 759 
40871 1 100p 

000006 

Bo I77 12p 
81536300 20p 
0447 BP 

0490/91 9p 
0495 SP 
04200 9p 
04707 10p 
15941 48' 
15916 7p 
154145 49 
154001 7 59 
154003 4 6p 
154005 6p 
154006/7 7p 
10,5404/5 
155404/7 
15570 

OA 400V 200p 
2544005 400p 

100061 

2 7V 33V 
40omW Sp 
1W 15pt 

TRIACs 
MASTIC 

3A 400V 60p 
64 noov 70p 

,' 6A 500V 889 
BA 400V 759 
84 500V 95p 
17A 400V 859 
174500V 1059 
164400V 1109 
1645005 1309 
178000 1309 

THY018 TORS 

A 400V IOOp 
84 6005 144 
1744000 1609 
16A 1005 1809 
164400V 180p ' 

C1060 455, 

14p MCR10136 389 
19p 1IC44 27p 
9p 153575 134 ,. 

754441 180, 
255060 30p 
TN5064 1554 

661000 
61 CII! II RS 

14 50V 19p 
1A 100V 20p 
IA 400V 
IA 600V 3Opp 

74 50V 30p 
2A 100V 355 
2A 400V 45p 
3A 200V 60p 
3A 6000 72p 
44 100V 959 
4A 4C0V 140. 
6s, 50V sop 
64 1005 100p 
6,A 400V 120p 

PCS MOUNTING 

6or 12V DC 
Coll SPDT 2A 

' 24V DC 160p 
60.12000 
Cod DPDT54 
74V DC 
740V AC 200p 
6or 12V DC 
Cod SPOT 104 
24V DC 
240V AC 2250 

l 
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TRIGGER UNIT 
OFF 
ON 
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_ 

ouTw. 

SOUND 
LEVEL 

If you're building the ETI Flash Sequencer described elsewhere 
in this issue, a unit to fire it on various stimuli is a must. This 
design triggers on sound, light or an infra -red beam. Design by 
Phil Walker. 

This project has been designed 
to drive the ETI Flash 
Sequencer and provide 

facilities to trigger one or more 
flashguns and get the effect of a 
multiple exposure at one go. It can 
be used to trigger on the breaking 
of an invisible infra -red light beam 
up to 1 metre in length, on the 
sound of a pin dropping or even 
when another flashgun goes off. 
These functions add a new 
dimension to creative photography, 
especially on action shots. 

Use 
The visible light trigger will 

normally he used as a slave trigger, 
allowing up to four extra flashguns 
to be set off by one which may be 
fitted to the camera. This will allow 
'filling in' or special effects to be 
created by using relatively cheap 
flashguns. 

The sound trigger option allows 
all sorts of things to be captured on 
film, such as objects being 
thwacked by hammers, drops of 
water being thrown in all directions 
and many other noisy events. 

Lastly the infra -red beam will 
allow many other events to be 
recorded in which the object of the 
picture is not broken, mangled, or 
disturbed except by the flash. The 
content of your pictures can now 
explore new fields. 

If you wish to use this unit to 
trigger the camera shutter, there are 
two possibilities open. The first is 

that you have an electrical release 
on your camera, in which case the 
maker's handbook should be 

consulted to see whether it can be 
used. 

The second is that a small extra 
circuit will be necessary, consisting 
of a power switch and solenoid. 
Some mechanical linkage could 
connect the solenoid to a cable or 
air release and thus release the 
shutter. The flashgun or flash 
sequencer would then connect to 
the camera in the normal way. 
These methods will avoid the 
shutter being open for long periods, 
which might cause unwanted 
images if all the extraneous light has 
not been kept out. 

Construction 
Construction of this unit is 

relatively straightforward but care 
must be taken that the components 
on the front panel do not foul the 
PCB or battery when assembled. 
The most critical part in this respect 
is the three-way mode -select switch. 
If you use the case specified it will 
be found necessary to cut off the 
screw pillars on the lid portion of 
the box so that the battery and 
switches fit in. It is recommended 
that thin screened wire is used for 
the PCB -to -panel connections 
(except LED and power) as there 
are two high -gain amplifers on 
board which will probably pick up 
any stray signals. 

Keep the transistor leads short 
(not more than 5 mm above board) 
and take full anti -static precautions 
when fitting IC1 into its socket. 
Make sure all the diodes, transistors 
and electrolytics etc are fitted the 
right way round. 

The infra -red photodiode should 
have its leads kinked before 
soldering in place so that it can be 
positioned properly in front of the 
hole in the back panel. It will be 
about 8 to 10 mm above the hoard. 
The visible light photodiode is 
mounted in a small grommet and 
connected to the PCB with flying 
leads. 

It may be advisable to use a 
panel -mounting LED as the infra -red 
beam indicator, or paint the rear of 
an ordinary one black to prevent 
light from it reaching the 
photodiode. From this point of view 
it may be a good idea to paint the 
whole interior of the case black or 
line it with black light -proof tape. 

Transmitter 
This is very easy to assemble so 

long as the components are put in 
the right way round. The leads of 
the IR transmitter LED should be left 
long enough so that the LED can be 
bent round and fitted through the 
case. Make sure that there is 
enough room for this when fitting 
the switch. There should be enough 
space to fit the PCB into the box 
vertically but a little filing may be 
needed. 
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PROJECT 

HOW IT WORKS 
RECEIVER 
The circuit can be considered in three 
sections. First the modulated infra -red 
receiver circuit starts with the detector 
diode D1. This converts the incoming 
light pulses to small current changes 
through R1. The resulting voltage is 
greatly amplified by Q1 and Q2 before 
being converted to a suitable logic signal 
in Q3. The output from Q3 is shaped by 
IClf before triggering the 700 uS 
monostable formed by ICla and b. 
When the infra -red beam is being receiv- 
ed the output from this monostable con- 
sists of a train of pulses 700 uS low and 
300 uS high (approximately). This train 
of pulses is applied via R13, 14 and D4 to 
C6. The time constant for C6 charging is 
about 1 mS while for discharging it is 
about 10 uS. This means that the voltage 
on C6 is always low while the IR beam is 

being received. Thus the output from 
ICIc is normally high and LED1 will be 
lit to indicate this condition. If the beam 
is broken for more than 1 mS a pulse will 
be missed, the monostable will not 
discharge C6 and will allow it to charge 
to the threshold of IC1c. This is a 

Schmitt trigger device and its output will 
change state sharply to a low level. This 
will be transferred via C7 and may be 
selected by SW1 as the required trigger 
signal. 

Secondly, any sound in the area may 
be picked up by the crystal microphone 
and amplified by Q5 and Q6. A portion 
of this is tapped off by RV1 (acting as a 

sensitivity control) to drive Q7 which 
converts it to a suitable logic signal. This 
may now be selected by SW1 as the 
desired trigger. 

Thirdly, D6 may selected as the 

signal source. This will respond to bright 
lights such as other flashguns to give a 
'slave' capability. Any of these signals 
can be selected by SW1 and used to 
drive the monostable formed by ICid 
and e. This provides a low -going output 
pulse each time the required trigger con- 
ditions are met - that is, on a broken IR 
beam, a loud noise or a bright light. 

THE INFRA -RED TRANSMITTER 
This produces a 1 uS pulse through the 
IR transmitter diode every 1 mS. The 
pulse width is determined by R2 and C2 
while the repetition rate is set by R1 and 
C2. IC1 is a 555 timer IC whose output 
drives the LED via R3 to limit the current 
a little. D1 and Cl isolate the timing net- 
work from the effect of the high current 
pulses on the battery supply. C3 also 
helps to reduce these effects. 

C2 R3 C3 R7 C4 
1n0 1M0 1,10 560k 33n 

Fig. 1 Circuit diagram for the main 
board. 

NOTE: 
IC1 IS 555 18 PIN DIL) 
01 IS1N4148 
LED1 IS TIL38 

Fig. 2 Circuit diagram for the separate 
transmitter. 

Right: Inside the main unit. Take care 
when wiring to the switches. 

"0' 

NOTE: 
IC1 IS 40106B 
01-3,5,6 ARE BC109 
04 IS BC182L 
07 IS BC214L 
O 1 S 711100 OR SIMILAR 
O 2.5 ARE 1N4148 
D6 IS BPx65 OR SIMILAR 
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PROJECT: Trigger Unit 

PARTS LIST 
Resistors (all }W, 5%) 
R1 IMO 
R2 lkO 
R3 IOR 

Capacitors 
Cl 

C2 

C3 

100uF 10 V axial 
aluminium electrolytic 
1n0 miniature disc 
ceramic 
1000uF 10 V axial 
aluminium electrolytic 

Semiconductors 
IC1 555 
D1 1N4148 
LED1 TIL38 IR transmitter diode 

Miscellaneous 
SW1 miniature on/off slide 

switch 
PCB; box - Verocase 71.5 x 49 x 25.4 
mm (order ref. 202-21025K); PP3 battery 
and clip; M2 x 5 mm screws, wire etc. 

Setting up 
The infra -red beam link may 

need a little adjustment for best 
operation. While doing this it will 
be necessary to shade the receiver 
from room lights and other sources. 
First, switch on the transmitter and 
place its LED close to the unmarked 
side of the photodiode (this should 
be the side nearest the rear panel 
and visible through the hole in it). 
Make sure that the 'beam -on' LED 
lights up. Keeping the transmitter 
LED pointing toward the receiver, 
move it away until the indicator 
LED goes out. Adjust the receiver 
LED so that it comes on again. 
Repeat this until a range of about 1 

metre is achieved. 
The visible light photodiode 

should not need much attention 
unless it is too sensitive. If this is the 
case, it can be de -sensitised with a 

small piece of masking tape or 
similar material over the front 
surface. 

Fig. 4 Component overlay for the 
trigger unit main board. 

J" 

C2 Tr 
TO 

BATTERY 1_ 

Cl 

SW 1 

a LED1 

NOTE: 
a = ANODE 
k = CATHODE 

Fig. 3 Component overlay for the transmitter. 

Left: A tight squeeze but it will all fit in! 

PARTS LIST - RECEIVER 
Resistors (all }W, 5%) 
R1 27k 
R2,6 220k 
R3, 11-13, 

C7,12 
C8,14 
C9,11,13 
C10 

lOnF ceramic 
100uF 10 V tantalum 
100nF ceramic 
2u2 35 V tantalum 

18, 22 1MO 
R4 22k Semiconductors 
R5,16,19 2k2 ICI 40106B 
R7 560k Q1-3,5,6 BC109 
R8,10, 14, 10k Q4 BC182L 

20, 23 Q7 BC214L 

R9 120k D1 711100 IR receiver 
R15 100k photodiode 
R17 270k D2-5,7,8 1 N4148 

R21 2M2 D6 BPX65 or similar visible 
R24-26 1 OM light photodiode 

Potentiometer 
RV1 100k logarithmic 

Capacitors 
Cl 

C2,3,6 
C4 
CS 

100uF 10 V axial 
aluminium electrolytic 
1n0 ceramic 
33nF ceramic 
680pF ceramic 

Miscellaneous 
SW1 three-way slide switch 
SW2 on/off slide switch 
PCB; box - Verocase 125 x 65 x 
39 mm (order ref. 202-21048D); two off 
3.5 mm miniature jack sockets and 
plugs; miniature crystal microphone; 
PP3 9 V battery; M2 x 5 mm screws, 
wire etc. 

LED1 
CATHODE 

X ON 
SW1 

D1 ® 
k a 

NOTE: 
k=CATHODE 
a = ANODE 
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 ZBOA BASED PROCESSOR FULL 64K OF DYNAMIC RAM DUAL SERIAL PORTS PARALLEL PRINTER PORT 
UNLIMITED EXPANSION VIA TWO EXPANSION CONNECTORS FULL 4MHZ CPU FULL CPM SUPPORT VIA ADD-ON 

FLOPPY OR HARD DISC OPTION BOARDS USER MANUAL 

DOZENS OF APPLICATIONS INCLUDE: AUTOMATION DEVICES 
CONTROL APPLICATIONS COMMUNICATIONS EQUIPMENT 
BUSINESS MACHINES WORD PROCESSORS GRAPHICS DISPLAYS 
SCIENTIFIC AND EDUCATIONAL 

OPTION BOARDS INCLUDE: 
FLOPPY DISK CONTROLLER £80 
SPRITE COLOUR GRAPHICS BOARD £99 

R50 TECHNICAL MANUAL £6.50 
PRICES INCLUDE P P 

ALSO AVAILABLE PIG, SID. IEEE 488 

PORT. REAL TIME CLOCK. PROTOTYPING 

BOARD, MATHS PROCESSOR USES AMD9511, 

A TO D CONVERTOR, STEREO SOUND MUSIC 

BOARD, 192K RAM BOARD, CASSETTE 

INTERFACE, HARD DISC INTERFACE. CPM 2 2 AND 

TURBODOS AVAILABLE. INTERFACE KITS 

FOR ALL LEADING MICROS, PRICES ON APPLICATION. 

Mr ` 00111 

9" MONITOR ,n attractive Case Non Standard 
Input Wdh Into C25 each. Carr C7 Matching ACSII 
Coded Ouerly Keyboard with Numeric Keydad and 
27 Function Keys C25 each PAP C5 The Parr540. 
Carr C7 
12 -MONITOR. Cased Non Standard Input With 

H Info- C 20 e h. Carr C7 With Matching ASCII coded 
Oueriy Keyboard with Numeric Pad and 24 Function 
Keys £35 the Parr. Can t7 
POWER UNIT. 240V Input Outputs r5V'1SA 
+24V/1 SA. -740,3A C12 each. 
INSTRUMENT CASE standard 19 width , 16' 
depth. 10" high C5 each. Carr C7 
FLOPPY DISK DRIVER' by ME MORE X Conn w 1,on 
details C05 e.ch PAP CS 

FOR FURTHER INFORMAtION 
CONTACT DWAYNE STEWART 

GEARED MOTOR 117/234 Volt Input 5AHZ 4" du . 6 i" deep. i" shah. New 6 each P&P E4 
MOTOR 12V DC Input. 3- du v 44- deep. I- 
.fMh. New 0.50 each P&P O. 
DC MOTOR 6-12 Volts. Mechanical Constant 
Speed Control 1 ¡" die. n each. 
MOTOR 12V DC with pulley b bens -conductor 
.Peed control. CI each. 
SYNCHRONOUS MOTOR 2 Phew 9 volt AC. 375 
RPM. Good torque bleeds 3040 mfd capacitor 
Suitable lo, Robncs/Ploners etc El each. 

OTHER SYNCHRONOUS/STEPPING MOTORS 
AVAILABLE. PLEASE ENQUIRE 

GEARED MOTOR 12OV SOIIZ 4 Watt 1 rpm 2 d,a 
I4' deep. 11.60 each. 

CENTAUR FANS 4i". Brand new, 100V 20W, 2 
. peed. 12 each P&P U. 
CENTAUR FANS 44', 115V New, £4.60 each. 
MUFFIN 115V 44", unused. O each P&P O. 
TRANSFORMERS AN brand new, ell 240 volts 
snout. 
S ac 25.5V 2.SA. Sue 3+ . 23 . 23". 12,50 each. 
Sec 115V1 A leutol E1.7ó each. Sec 6V I WA E1 50 
loch. 
Sec 12V 100MA 50p eeds. 
TRANSFORMER 127/220 Volt Input Sec 12V 1A 
RMS £1,60 each 
TRANSFORMER 120 Volt Input. Sec 100.100 IA 
75p each 
Sub Mn TRANSFORMER 0-120.240V Input. Sec 
12-0-12V IVA 7Sp each 10 off fR 
TOROIDAL TRANSFORMER 0 115 230V Input. 
Sec 13.5-0.13.6V OVA. £1.60 each 10 off £12. 
TOROIDAL TRANSFORMER 0 120.240V Input. 
Sec 0-12V; 0.12V IOVA per wodeg. Enc.peulted 
L4 each. 10 Off CS. 
Sub Min PULSE TRANSFORMER. Sec cane tap 
p.d. Suitable for Thyrietor triggering 20p ech, 10 
off (1.60. 
RAPID DISCHARGE CAPACITOR 8 mid IKV 6 
each PffP (2. 

TELEPHONES. 706 style black. doe, preen. ¢w, 
C5.50 ch. 10 oft (45. 
Oicdoured [4 each. 10 off 00. 746 sty% (Mack or 
grey 0.50 each. PbP et each. 4.10 units O. Over 
10 by rrrgemenra. 
TOKIN NOISE FILTER YG215FU. 250VAC 15A 
50/6092. 1/111th hiring bracket. New 12 each. 
VU METER. Scaled 0 5, ai.e 14 . 7/8", 50p each 
10 off £4. 
I.T.T. LOUD SPEAKER. 3 4" d,. 50 ohm 0.2 Watt. 
New. 7fer each. 10 off CS.50. 
E.N.T. CABLE. Overall du Sown. 10p per metre. 
100 metre drum 0.50 P&P [4. 
Mum Colour RIBBON CABLE 10 way, 50p per 

10 met w 14. 14 way 7Sp per metre, 10 
metres O. 100rmetres £10. 
ILLUMINATED ROCKER SWITCH. 2 polo 250V 8 
Amp, orange, 50p each. 10 off (4. 
JOYSTICK SWITCH 4 d,rectine, O each. PSP 
Q. 
CATHODE RAY TUBES. Brand new, 011.121GM 
b D14 12GH (40 each. 5E5/2A/P31 E25 each. 
Many others an.4IlM, please ensues. 
PCB KEYBOARD PAD. 19 push contacts, 0-9. A -F 
dun 3 optional, (1.60 each. 10 off 112. 
KEYBOARD PAD. 12 Alma Reed Sw,iches, push 
to nulls, 0-9; '; b Blank, sue 3 . 24 . 2" Mph, (4 
each. 10 off (16. P&P O. 
EPROM 2716 Single roll, (1.50 each, 2564 (4 
each. 
SPECTRAL REUANCE TEN TURN POT. 100 ohm I 1%. Brand new, 715p each 10 off Di. 
SLIDER POTENTIOMETER. Twit G.ng, 2005 or 
2M. 76p each 10 off O. 
PANEL MOUNTING FUSE HOLDER for 1 i" Muse, 
70p each, 10 off 11.60. 
B ELLING LEE CHASSIS MOUNTING FUSE 
HOLDER la 1 3" lase. 160 each. 10 off O. 
I.E.C. MAINS LEAD. 2 metre length. heavy duty, 

each. 10 off 6. 
4 CORE CURLY WIRE extending to 2 metres, 20p 
each. 10 off (1.50. 
MICROPHONE/EARPIECE INSERTS. Brend 
new. 7So each. 10 off VT 

EXECUTIVE TELEPHONE -PUSH BUT- 
TON. Functions Include 10 number 
memory, repeal dialing, Internal Mic- 
rophone & Speaker and separate hancset 
etc. Will Connect direct to British Telecom 
System. BRAND NEW. ONLY £25 ea. 
P8 P£4, 
PUSH BUTTON TELEPHONES for Inter- 
nal Systems. BRAND NEW P&P £2 ea. 
746 style Two Tone Grey £8 each. 
KRONE type FeTAp 731. Beige £6 ea. 
Quantity discount - Please Enquire 
Minimum Order of Good. O. Minimum P&P 
11 S0. VAT t 16% MUST 6e added to TOTAL OF 

GOODS b PACKAGING. 
Many more componenta and teat equipment 

aveil.65. S.A.E. or telephone for 1/.b. 

STEWART OF READING 
VISA 110 WYKEHAM ROAD, READING, BERKS. RG6 1P1. 

TM: 10734 68041 
Callers welcome 9 am -6.30 pm Monday to Saturday Inclusive 

Aiok 

sk's: 1ts, nn ;! 'p. 

i 

USED EXTENSIVELY THROUGHOUT THE ELECTRONICS. a 9 
INDUSTRY AND NOW AVAILABLE FOR THE FIRST TIME TO QF, 

THE AMBITIOUS CONSTRUCTOR, THE R50 DIY COMPUTER e/óF 

FROM RADE SYSTEMS. HERE'S WHAT YOU GET. . . 

s 
qrA 

4C 

615,0 

f.°srq 
cF 

PLEASE MAKE CHEQUES/POSTAL ORDER 
PAYABLE TO RADE SYSTEMS LTD. 

R50 DIY SINGLE BOARD COMPUTER £215 

FLOPPY DISC CONTROLLER £80 

SPRITE COLOUR GRAPHICS BOARD £99 

R50 TECHNICAL MANUAL £6.50 

MORE INFORMATION 

AMOUNT ENCLOSED 

NAMF 

ADDRESS 

RADE SYSTEMS LTD, 

290A HIGH ROAD, 

WILLESDEN, 

LONDON 

NW102EU 

POST CODF 

R A D 
,... ..... 

Coitlputer 

FOR HI-FI &Eli ECTRONICS ENTHUSIASTS! 
We are the specialists or electronic kits. A catalogue with compiete range of 
products including pre -amp modules, power amp modules, pre and power amplifier 
modules, complete kits of amplifiers, equalizers, reverberation amplifiers (with 
cases), alarm clocks, appliance timers, CB amplifiers, test equipment, control 
(electronic touch switch, sound activated switch, light activated switch, infra -red 
remote control), music generators, battery fluorescent light and high quality black 
anodsc-d amplifier cases ... etc. with illustrative pictures now available at the cost 
of 60p including P + P, together with a 10% discount voucher for your first order. 

EQUALIZER It REVERBÉRATION 
AMPLIFIER 

Built £73.50 

--...0 
,. 

Reverbervator 
Built £79.50 

All prices include VAT 

HI-FI AMPLIFIER MODULES 

r ,L its 

TA -3230 30W 1 30W stereo amplifier 
08.95 Kit 03.96 Ass. 

TA -280 60W 60W stereo amplifier 
W.50 Kit £33.50 Ass. 

TA -920 70W 170W stereo amplifier 
E36.50 Kit £42.50 Ass. 

CONTROL MODULES 

( f Ili 
PROFESSIONAL RACK 

MOUNTING CABINET 

a 

Available Soon 
Wholly made o1 black anodised aluminium 

sheets Suitable for high ai smolders g M 
and many other purposes Top, bottom and 
rear cover removable for access Different 
sires available Compatible price Front 
panel is of brushed aluminium finish 

TV.7 Bectronlc touch switch 
(2.90 Kh £4.50 Ass. 

TY11 Light activated switch 
12.20 Kin £3.50 Ass. 

TY 18 Sound actuated switch Clap switch/ 
£4.50 Si' £5.95 095. 

TY-36 Sound activated switch twice -switch) 
6.50 Xi( £7.50 Ass. 

TV 41 mire -red remote control IKecerver and 
tran.mMerl (17.20 Kit £21.95 Ass. 

To: Concept Electronics Ltd., 51 Tollington Road, London N7 6PB 
Mail orders only 
Please send me the electronic kits catalogue it the 10% discount voucher for my 
first order. I enclose 60p is stamps?cheque/postal order. Make cheques payable to 
Conceit Electronics Ltd 

Name 

Address 

Block caps please 
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TYPE 161B 
Sranime 
Brto Yot/RNKMOx 

oí 

DUAL POWER SUPPLY KIT 
INCORPORATES A POSITIVE Et A NEGATIVE REGULATED SUPPLY 

BOTH ARE ISOLATED 8 ADJUSTABLE 1.3V TO 16V D.C. 
Interconnect to give 2.6V to 32V or 
- 1.3V/0/ + 1.3V to -16V/0/ + 16V 

Output current 1A at 16V to 0.35A at 1.3V 
Ripple is less than 1 mV 

£25.99 
inc. P 8 P and VAT 

Built Et Tested 
£37.95 inc. PbP and VAT 

Comprehensive design 
details with calculations 
are included so that the kit is an excercise in power supply design. The 

kit, which uses quality components, is complete with instructions. Case 

punched and stove enamelled in attractive blue and grey with a printed 
front panel to give a professional finish. 
Excellent for the beginner, the experienced amateur and as a tutorial for 

schools and colleges. 

SEND CHEOUE OR P.O. ALLOW 21 DAYS FOR DELIVERY 

BRANIME MARKETING LTD DEPT. ETI 
BALTHANE IND. EST., BALLASALLA, ISLE OF MAN 

BIG ELECTROLYTICS1 
from 7 5 "1" 

G.E. 

EM 0 
* Computer grade 
* Made by Sprague or 
**Short shelf life 

BARGAIN PRICES TO CLEAR 
* ONLY £2.50 EACH * 

any of the following values 

300,000 @ 7V 100,000 @ 30V 
185,000 @ 15V 71,000 @ 40V 
120,000 @ 15V 60,000 @ 40V 

IMMEDIATE DELIVERY 
p&p 1 or 2 capacitors £1.00 

3 to 6 " £1.50 
6+ tt £2.00 

Dept. 5F , High March, Daventry, NN11 4HO 
Tel. 03272 5523 , 

Please add 15% V.A.T. 
end large rang. for components.logue giving details of 

of our vast range of com 
Walk round supermarket open Mon Sat 9. 4 

\Jti, M0 
Come and see our fantastic offers. 

VIV 

Accurate Digitai'?iultimeters at 
Exceptional''Prices NEW ANALOGUE 

BUZZZER A D BATTERY SCALE 

28 RANGES, EACH WITH FULL OVERLOAD 
PROTECTION 

SPECIFICATION MODELS 
6010 & 7030 

Í 
-Is 

10 amp AC/DC 
Battery: Single 9V drycell. Lite: 200 hrs r' 
Dimensions: 170 x 89 x 38mm. 
Weight: 400g inc. battery. 
Mode Select: Push Button. 
AC DC Current: 20011A to 10A 
AC Voltage: 200mV to 750V 
DC Voltage: 200mV to 1000V 
Resistance: 20052 to 2MS2 
Input Impedance: 10MS2 
Display: 3'h Digit 13mm LCD 
O/load Protection: All ranges 

1.9_ 
-_- w. á + 

_ . 
r. ' .a- ,,,. 

vbrA 
j030 

1 

a V 

OTHER FEATURES: Auto polarity, 
auto zero, battery low indicator, ABS 
plastic case with tilt stand, battery and 
test leads included, optional carrying 
case. 

.. 
r 

sr. .r 
,... . . 

G . 
. 

. 
k i . e --- 

1 

' r.,, . 

_ 

01- 
` 

'Quantity discount for trade on application. 

NEW 
HM102 BZ 

f13.00 ' DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000 
volts 20,000 ohms/volt. 

AC Voltage: 0-10, 25, 100, 250, 1000 volts 
10,000 ohms/volt. 

Decibels: -20 to +22dB 
DC Current: 050, 500µA, 0.5, 50, 500mA 
Ohmmeter: 0-6 Megohms in 4 ranges. 

30 ohms Centre Scale 
Power Supply: One 1.5V size 'A' battery (incl) 
Size & Weight: 135 a 91 x 39mm, 280gr. 

NEW HM 102 BZ 
SPECIFICATION 

HM 101 POCKET SIZE MULTIMETER 
SPECIFICATION 

DC & AC Voltage: 0.10, 50, 250, 1000 volts. 
2000 ohms/volts 
-10 to +22dB 
O10omA 
01 Megohm in 2 ranges, 
60 ohms Centre Scale 

Power Supply: One 1.5V size 'A' battery (incl) 
Size & Weight: 90 x 60 x 29mm, 92gr. incl. battery 

battery 
Price £5.50 

Decibels: 
DC Current: 
Ohmmeter: 

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order. 

ARMON ELECTRONICS LTD. 
Access & Barclaycard accepted. 

Cottrell House. 53-63 Wembley Hill Road. Wembley. Middlesex HA9 8BH. England 
Telephone 01.9024321 (31,nes) TELEX No 923985 

Access 

AtIlL VISA 
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LB. ELECTRONICS 
LIMITED STOCKS 
Brand new havard H452, power supply and Nickel charger, 
output 13 volts at 0.7A (max 1 amp) 7" x 3" x 31/2" appx. Fully 
cased and boxed only £4.95p plp £1 .70p. 

SPECIAL OFFERS (while stocks last) 
Mullard .2" Red L E.D's 0.06p, 7805 38p, 7805KC 5 Volt 1.5A 75p, 
78H05 5V 3 AMP £3.50p, 5K 3" multiturn trim pots 14 for 
£2.50p 

DISC DRIVE BONANZA 
PERTEC FD650 DSDD £199 + VAT 
TEAC FD -55F 1/2 Height DSDD 80 track £288 + VAT 
Cannon 2/3 drive SSDD Shugart Compatable £1 29 + VAT 

40 Track 
Apple controller card for two drives £40.00 + VAT p&p 50p 
ASCII coded qwerty Keyboard ,manufactured by Alphanumeric 
(Woking UK). Model 60K brand new plus data £19.95p p&p 
£1.50 
25 WAY 'D' Types, plugs £1.85, sockets £1.85 (solder tail) p&p 
30p. Telephone for bulk prices. 
8" Drive Cabinets complete with power supply (LINEAR) to take 
two 8" Drives, Brand New £99.95p + VAT 5p (carriage cost) 
Twin 5" Cabinets with power supply £30.00 + VAT (providing a 

disc drive is purchased from us, if drives purchased elsewhere 
£40.00 + VAT) 
9" Green Phosphor Monitors Brand New and Cased Composite 
Video Input 18mhz band width £78 + VAT each (carriage cost) 

American 
Express 

164. a rlth 41p9 

LB ELECTRONICS 
11 HERCIES ROAD, HILLINGDON, 
MIDDLESEX UB109 LS, ENGLAND 

TEL: UXBRIDGE 55399 - 
HAPPY MEMORIES 

Part Type 1 off 25-99 100 up 

4116 200ns .90 .81 .78 
4116 250ns .70 .63 .60 
4816 100ns For BBC comp 2.20 1.95 1.85 
4164 200ns 3.99 3.56 3.42 
2114 200ns Low power 1.15 1.00 .90 
2114 450ns Low power .95 .85 .80 
4118 250ns 3.35 3.00 2.85 
6116 15ons CMOS 3.35 3.00 2.85 
2708 450ns 2.60 2.25 2.10 
2716 450ns 5 volt 2.35 2.10 2.02 
2716 450ns three rail 5.75 5.00 4.65 
2732 450ns Intel type 3.50 3.15 3.00 
2532 450ns Texas type 3.70 3.30 3.00 
2764 250ns 4.90 4.35 4.20 

Z80A-CPU £3.95 
6522 PIA £3.70 
88LS120 £2.20 

Z80A-P10 £2.99 
7002 A -D £4.60 
7805 reg .50 

Z90A-CTC £2.99 
3691 £2.75 
7812 reg .50 

Low profile IC sockets: Pins 8 14 16 18 20 22 23 28 40 
Pence 9 10 1 1 14 1 5 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 

5 inch DSQD £26.35 
8 inch SSSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50 
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AUDIOPHILE 
Stop press. Just in time for this issue, Vivian Capel supplied a 
report on the topical and apparently revolutionary Hugo 
Zuccarelli and Holophonic Head. Don't go away, it isn't a 
music hall act .. . 

What caused hard-bitten cynical audio experts to 
gasp in amazement? What produces multi- 
directional sound from two channels; and still 

does so when one channel is switched off? What has put 
conventional stereo, and even quad, into the same class as 

the wind-up trumpet gramophone? What modern 
discovery has been clouded with more myths and confu- 
sion than The Ring? Who or what is Ringo? 

The answer to all these questions lies in the new brain- 
child of 26 -year old inventor Hugo Zuccarelli, the 
Argentine -born Italian now resident in London. The 
system is termed holophony after a claimed, though rather 
tenuous, comparison with holography. 

It seems that Mr. Zuccarelli has been musing over the 
principles of holophony for a long time, since he was nine 
no less, but it wasn't until October 1981 that he filed a 

European Patent Application which describes his inven- 
tion and gives patent protection in nine European 
countries. 

Since then, particularly in January and February of this 
year, there have been press demonstrations and a TV pro- 
gramme in the 'Real World' series. The results of these 
have been impressive indeed, with audio experts and 
reviewers being converted from scepticism to astonished 
acceptance. Neurophysiologist Dr. Martin Rosenberg of 
London University has joined the redoubtable Angus 
Mackenzie (who is not given to extravagant praise) in ac- 
claim with phrases such as "quite striking and novel," and 
"absolutely remarkable." 

Sounds Interesting 
So what was the cause of all the excitement? The 

demonstrations were conducted with recordings played 
through a pair of conventional stereo headphones, 
although a pair of stereo speakers suitably placed will give 
the same result. This immediately strikes a favourable 
note, as it means that potential users do not have to buy or 
change expensive hi-fi, or find room for extra speakers as 
with the defunct quad systems. Existing speakers can do 
the trick, with perhaps a move from the usual stereo front 
location to a side position. Another proviso we shall see 
later. 

Some of the recorded material was played by digital 
recorder, but there were also recordings from an ordinary 
stereo cassette machine. There was no evidence of a 
special decoder (as needed with the quad systems): in fact 
there was little different from an ordinary stereo system - 
except the recordings. 

These consisted of everyday sounds rather than music, 
and so were more readily comparable to normal ex- 
perience; people moving about and talking, matches be- 
ing struck, birdsong and jet aircraft. The remarkable thing 
was that in every case the exact location of the sounds 
could be pin -pointed. Not only in front, as is the case with 
normal good stereo, but at the sides and the back, and 
even overhead and below at floor level. There was a corn- 

plete sphere of locatable sound sources. TFis 
demonstrated the superiority over quad systems, which 
imperfectly create the illusion of 'surround sound' and fail 
to give a height dimension. 

The degree of realism was so great as to produce 
descriptions such as 'terrifying' from the subjects - 
especially when the experience took place in a darkened 
room, and the eyes could not contradict the evidence of 
the ears. One auditioner spoke of withdrawing his feet in- 
stinctively as he heard someone walking directly in front of 
him, the sou id of footsteps coming unmistakably from the 
floor, while another claimed to have felt the "heat" from a 

match that was struck in front of his face. Those listening 
in a normally lit room but with eyes closed as instructed, 
frequently had to open them to reassure themselves that it 
was only a recording. 

Myths And Legends 
There is then no doubt, that the system does work, 

and it works quite remarkably. The question (and it is a big 
one) is HOW does it work? 

Although protected by patent, Zuccarelli is more than 
normally protective in guarding the secret. Perhaps he has 
good reason to be, as imitators in the past have not fourd 
it impossible to get around patents. So, in addition to be - 
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ing vague in describing the' principle of working, he has 
disseminated half-truths which have been interpreted in 
various ways by journalists, mostly with completely er- 
roneous 'explanations'. Also statements have been made 
which are quite misleading. 

The result, as readers who may have seen press 
reports in other magazines will have gathered, is confu- 
sion and conflicting theories. Some of these appear to be 
contrary to the known facts of physics and biology, and 
unfortunately have done little to raise the system's 
credence in the minds of doubters. It is a pity that what is 
undoubtedly a genuine breakthrough should be so sur- 
rounded by clouds of suspicion and scepticism. 

Let us take a look at what has been already published. 
Firstly, the name holophony is meant to imply a similar 
mode of operation to that of holography. With this, a 
beam from a coherent light source such as a laser is split 
into two parts. One is the reference beam which is 
directed at a photographic plate or film. The other il- 
luminates the object to be photographed from which 
reflections are also received' at the plate. These are 
delayed by reason of the extra distance they have travell- 
ed, the delay thus being proportional to the depth of the 
object. 

The object beam is now has a slightly different phase 
than the reference, and re -combining them at the 
photographic plate produces interference patterns. Where 
there are no reflections from the object such as from holes 
in its surface or beyond its boundaries, there are no pat- 
terns on the plate, only the reference beam. 

Thus the plate carries two-dimensional information 
corresponding to the flat or frontal appearance, but in ad- 
dition it has information reagarding the depth as conveyed 
by phase differences and the resulting patterns. So the 
original image in depth can be reconstituted with the use 
of a laser. 

Your Theory Is Crazy .. . 

In an attempt to reconcile this principle with the 
claimed workings of holophony, writers have tried to iden- 
fity the two components, the signal and reference, and 
have met with trouble, especially in the case of the latter. 
They report Zuccarelli as asserting that the ear is not a 
receiver but a transmitter. It actually radiates a sound 
which interacts with the incoming pressure waves and 
compares them to produce a resultant signal which 
somehow has spatial information. 

A variant of this is that the reference is like 'pink' 
noise (the audio technician's term for noise in which each 
octave of random frequencies contains equal power, in 
contrast with 'white' noise where the power increases ac- 
cording to a square law for each rise in octave), and that 
we call this noise 'silence'. Incoming signals are alleged to 
mix with this and thereby become spatially identifiable. 

There are two obstacles to this theory. One is that 
there seems to be nothing published in the medical and 
biological books as to the ear radiating sound - strange 
that such a phenomena has passed unnoticed before! 

The second is that, even if true, in what way could the 
mixture of an internally generated signal and the external 
ones identify the location of the latter? Remember that 
with the hologram, the reference and object beams 
originate from the same source, and it is the displacement 
from the phase of the original that conveys the spatial in- 
formation in the reflected one. 

Mr Zuccarelli is also reported as saying that he com- 
municates directly with the brain: "We actually record 
brain codes". As we shall see, spatial coding which the 
brain unravels as spatial information certainly does take 
place, but such a statement is rather misleading. It suggests 

that sound and the ears are not involved at all, in which 
case one might expect to have electrodes implanted in the 
head in order to accept the recorded signals! 

This mysterious non -auditory concept of the recorded 
signals is further heightened by Zuccarelli's reported em- 
phatic denial that microphones are used at all in the recor- 
ding process. In fact this is simply not true; two cardioid 
microphones with a minimum diaphragm diameter of 7 
rnm are employed as transducers in the recording device. 

Allusions to 'encoding', the 'generator', and the conv- 
ents that "if an electronics expert were to examine the lat- 
ter it is unlikely he would understand it", all serve to 
enhance the aura of way-out complexity, and discourage 
too -close investigation. We are further told that Hugo 
would never sell the secret, and that "someone might find 
it in 10 or 20 years". 

All highly intriguing stuff, but having blown away the 
chaff, let us see what remains. 

Limitations Of Traditional Hearing Theory 
The traditional explanation of how we distinguish the 

origin of sounds is that the pressure waves reach one ear 
slightly later than the other, thus giving rise to a phase dif- 
ference. Furthermore, the amplitude is marginally greater 
at the nearer ear. The head casts an acoustic shadow, thus 
giving rise to these effects. The extent of the phase and 
amplitude differences depend on the sound location, 
allowing us to sense direction. 

Zuccarelli correctly points out that this theory is inade- 
quate to explain all the facts of spatial identification in 
hearing. For example, persons who are completely deaf in 
one ear can still identify sound -source locations, although 
to a limited extent. According to the theory they should 
have no spatial information at all. 

You can check this for yourself by closing your eyes 
and plugging one ear, then getting someone to rattle a box 
of matches or some keys at various points around 
your head. You will find that the locations can be closely 
identified ooth laterally and vertically, especially around 
the hemisphere of the exposed ear. 

Another fact is that two microphones placed on either 
side of a dummy head in the position of the ears will in- 
deed give a spatial location to sounds coming from the 
front, this being the way binaural recordings are made. 
However, the effects are ambiguous: sounds from the rear 
have the same effect and there is no way they can be 
distinguished. Furthermore, there is no means of telling 
whether sources are high or low -height information is ab- 
sent. 

Now why should this be? We have only two auditory 
receptors on our heads, just like the microphones. We 
have no hearing organs on the top or at front or back, only 
at the sides. Yet these can identify sound sources in any 
direction, and for good measure, whether they are near or 
distant! How? Why? 

Holophony 
By asking questions such as these, Hugo Zuccarelli ar- 

rived at an explanation which seems to fit all the known 
facts. The spatial encoding takes place as the sound enters 
the ear. While the head plays a part in this, the major fac- 
tor is the auricle or the external part of the ear. A pressure 
wave enters the ear canal directly and is conducted down 
to the eardrum, but a larger portion is collected by the 
auricle (due to its larger area) and is reflected around the 
whorl, to follow the direct wave slightly later. The delay is 
small, hut it does produce a phase difference, especially at 
higher frequencies. 

If the auricle was symmetrical, then such reflections 
would be similar irrespective of the direction of the wave 
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fronts. What is required is a reflector that is asymmetric in 
all directions. The human auricle fits this need perfectly, 
there being no two directions in which the reflective path 
is the same. Hence the delay and phase difference 
depends largely on the direction of the sound source. It is 
in this sense that the ear generates its own spatial code, by 
comparing these reflections with the direct sound 
originating from the same source. 

Thus the similarity with holography can be more clear- 
ly appreciated and the term holophony justified. 

Reflection of a sound pressure wave only occurs to 
any degree when the reflecting surface is a quarter - 
wavelength in size or larger. The spatial location facility 
would therefore be expected to be frequency -dependent. 
Frequencies above 3.4 kHz are well handled by the 
shortest auricle dimension, and down to 1.4 kHz by the 
longest. Below this, the head itself comes into play at fre- 
quencies down to 450 Hz, although with rather less 
precision. 

It must he remembered, though, that there are few if 
any natural sounds that are pure fundamentals; nearly all 
consist of fundamental plus a varying number of har- 
monics. Thus a sound in the low frequency range could be 
spatially located by reason of its harmonics. 

This is in accord with common experience; low fre- 
quency sounds with few harmonics are notoriously dif- 
ficult to place. Have you ever tried to locate the source of 
a mains hum from several separate pieces of equipment? 
Or the direction of a distant explosion? Such low frequen- 
cies travel through the auditory system without modifica- 
tion and so without any spatial coding. 

The theory also fits the phenomena of the retention of 
restricted locational ability with one ear only. One of the 
things that can be affected by hearing in mono is the facili- 
ty for judging the distance of a sound. Each ear fixes the 
direction, and if the directions are notably different it must 
he because the sound source is near. Conversely a virtual- 
ly similar direction means the source is distant. 

All this information is fed to the brain which supplies 
an instantaneous fix on the location of any sound. Thus it 
serves as the decoder of the data encoded by the external 
ear and its orifice. 

Recording 
So now we come to the big question; how can audio 

signals he recorded and encoded to simulate our natural 
direction -finding mechanism? It doesnt take long to arrive 
at the conclusion that the best way is to copy nature. If an 
artificial head is constructed that contains an auditory 
system closely resembling that of the human head, but has 
microphones in the position of the ear drums, then the 
sounds picked up by them will have spatial coding just as 
those reaching the natural ear drums. The same phase 
displacements and diffractions are all present. 

This is the basis of Zuccarelli's system; an artificial 
head called Ringo. Of course artificial heads have been us- 
ed before for making realistic binaural recordings, but 
these have not duplicated the auditory system with any ac- 
curacy, and their main object is to simulate the acoustic 
shadow of the human head between the ears. 

Ringo is quite different. The head is made of a plastic 
material such as polystyrene and rubber, and has two ears 
which faithfully copy the auricle of the human ear. These 
lead into cavities which again duplicate the ear orifice, 
and from there pass into the auditory canal. This is some 
24 mm long, the first 8 mm of which is the same plastic 
material as the auricle, but the remaining 16 mm is lined 
with a more rigid plaster coating. This is to simulate the 
fibro-cartilaginous and bony portions of the human canal 
respectively. It is of elliptical cross-section which is twisted 

SOURCE 

Fig. 1. The received sound from a nearby source makes dif- 
ferent angles at each ear. From a distant sound the angles 
are vitually the same. The brain interprets the directional dif- 
ferences between the ears in terms of distance. 

DISTANT 
SOURCE 

through about a quarter turn, and has an abrupt dilation 
some half -way along. Thus the internal contour of the 
human channel is closely duplicated. 

At the end of each canal is a cardioid microphone 
oriented in the same plane as the ear drum. Cardioid 
microphones are not pressure -operated but are exposed at 
the rear of the diaphragm, giving them the pressure - 
gradient or velocity mode of operation. The ear drum is 
also not enclosed at the rear but opens through a tube 
known as the Eustachian tube into the pharynx at the top 
of the throat. By means of this, air pressure is equalised on 
both sides of the ear drum. 

In a similar manner, a tube runs from the back of each 
microphone diaphragm to a large cavity which cor- 
responds to the human oral cavity. In this way, the 
acoustic properties of the Eustachian tubes and oral cavity 
(which influence the result although they may not be in 
the direct sound path) are duplicated. Microphone cables 
pass out through the oral orifice. 

It was found in the development of the head that the 
identification of front and rear sounds was influenced by 
the presence of hair. In fact, it seems that men who are 
bald are less able to distinguish between certain front and 
rear originating sounds than those with normal hair. (one 
wonders if a hat might improve the ability in such cases). 
Anyway, Ringo is also equipped with a wig, and so has all 
the features for accurate spatial sound identification 
demanded by the theory. 

Reproduction 
Recorded sounds are amplified in the usual way and 

fed to a pair headphones or loudspeakers. They are heard 
by listeners, but because they include the natural spatial 
coding, the brain interprets them as coming from some 
location relative to the listener corresponding to that of the 
original sound relative to the recording head. 

So far so good, but in entering the listener's ear do not 
the reproduced sounds ungergo a spatial coding again and 
so present the brain with a doulbe coded signal? The short 
answer must be yes, and if the reproduced sounds were 
actually coming from various directions the brain would 
be much confused. 

However, the real direction of the reproduced 
sounds is fixed; in the case of headphones, it is on an axis 
with the ear. The sounds are therefore unidirectional and 
no different spatial coding takes place in the ear. The 
recorded coding provided by the dummy head herefore 
takes over, and the brain responds. We can therefore 
regard the side position as a mean point or reference from 
which the apparent direction deviates according to the 
recorded coding. 

However, as may be expected, the human auditory 
system consists of various air chambers producing 
resonances, and some frequencies are favoured at the ex- 
pense of others. According to the International Standard 
Loudness Contours, peaks in human hearing occur at 400 
Hz, 4 kHz, and 12 kHz, these being the average over a 
large number of subjects tested. 

The dummy head also has resonances, although these 
are somewhat lower at 2.5 kHz and 7.5 kHz. Like the 
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human hearing system, the peaks are due to the fun- 
damental and third harmonic. 

If uncorrected, these peaks would appear in addition 
to those present in natural hearing and would result in a 

distorted frequency, response. They play no part in the 
spatial coding, so can be ironed out without any detriment 
to the working of the system. 

Correction can be done by means of acoustic boxes in 
the head near the microphone diaphragms, but more con- 
veniently it is done by connecting an equaliser circuit 
somewhere in the recording chain. 

It was also found in developing the system, that 
sounds coming from the front and rear differed in their fre- 
quency response from those facing the ear at the side. 
Front radiated sounds emphasize the high frequencies, 
while those from the rear accentuate the low. Further- 
more, there is a displacement between the fundamental 
and harmonics caused by the auricle reflection, and these 
also differ according to the direction of propagation. All 
this adds to the spatial coding. 

Earlier the point was made that holophonic recordings 
need no decoder other than the brain, and so can he 
played on any domestic playing equipment, disc or tape. 
This is true but there is one proviso: hi-fi speakers having 
two or more units fed by a crossover network may not be 
suitable. The reason is that these often introduce phase 
anomalies. Since it is the subtle phase differences that con- 
stitute the spatial codification, any other introduced by the 
speakers (or amplifiers, for that matter) would disrupt the 
code. 

The best type of loudspeaker for holophonic material 
is a single wide -range driver. Alternatively a multi -driver 
speaker may be used providing it has been designed to 
give zero phase shift between the drivers. Some have been 
produced with this characteristic. 

1. ARTIFICIAL HEAD 

2. LOBES 

3. AURICLES 
4. ORIFICE 
5. MICROPHONE 
6. EUSTACHIAN TUBES 

7. ORAL CAVITY 
8. EXIT FOR CABLES 
9. WIG 

10. MICROPHONE CABLES 

11. AUDITORY CANAL 
12. DILATION IN CANAL 

Fig. 2. The anatomy of Ringo. 

FEATURE: Holophony 

Future Prospects 
As prospective users do not have to equip themselves 

with special players or decoders, and the results are so 
startlingly better than conventional stereo or quad, the 
future of holophony would appear to be bright. As one - 
channel reproduction gives results almost as good as twin - 
channel, even cheap mono player users could benefit. 

The technique could be used in broadcasting and 
television to considerably enhance some of the existing 
dreary fare. All that is required is to convince the upper 
echelons of the BBC and ITA of the fact. Unfortúnately, 
the confusion and mysticism surrounding the subject 
won't have improved its chances there. 

On the recording front things are more hopeful, with 
discs being made and more on the way. So far (as might be 
expected) the recordings are of pop, but serious music 
lovers may well imagine the effect with a large-scale choral 
work. In :ive broadcasts, the coughs and programme rustl- 
ing come from various points behind and would be less in- 
trusive (as at an actual performance) than they usually are 
when broadcast. Imagine what could be done with broad- 
cast drama with the constraints of the small television 
screen replaced by a wide stage stretching all round. The 
possibilities for creative use are almost without limit. 

Hugo Zuccarelli and his associate Mike King have 
formed a company, Holophonic Zuccarelli Laos Ltd, for 
the exploitation of holophony. Ringo is understood to be 
an active partner! 

Postscript 
Since preparing the above article, I have had the op- 

portunity of a conversation with Hugo Zuccarelli. He 
blames tle confusion surrounding holophony entirely on 
the journalists who have reported it and describes their ef- 
forts in rather strong terms that I would prefer not to 
repeat. Now it is true that non -technical reporters writing 
for the popular press often get the wrong end of the stick 
when reporting on technical matters, and many use their 
imagination to fill in the bits they don't know. However, 
the extent of the misinformation in this case points to a 

paucity of information at the source. I found this to he true 
myself; in response to my request for details and specific 
questions about the system, I received merely a montage 
of photocopied press -cuttings. These just underlined the 
confusion of the reporters who wrote them. Accordingly I 

had dig elsewhere and pursue other channels for the infor- 
mation. 

Now this may he due to inexperience in PR and 
disseminating accurate information to the press - a fault 
not unknown in more established enterprises - or it could 
he attributable to the aforementioned caution over giving 
too much away to potential competitors. 

In our conversation he maintained that holophony 
does not consist of recorded sound, and referred to the 
analogy of the hologram which is not a record of a picture 
as such but interference patterns. True, but a hologram is a 

recording of light, although in a different pattern from a 

normal photograph. Similarly holophony is a recording of 
sound which can be defined as vibrations in air that pro- 
duce sensations of hearing, even though these contain 
spatial -encoded phase delay. 

If this were not so, holophonic recordings could not 
be reproduced directly through headphones and 
loudspeakers. 

It seems that Mr Zuccarelli restricts his definition of 
sound to the original propagations from the sound source, 
and this could well be responsible for the confusion and 
some of the more fanciful descriptions. ETI 
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L The firth for Speakers 

Bigger and Better 
the colourful Wilmslow Audio brochure 
- the definitive loudspeaker catalogue! 

Everything for the speaker constructor - kits, drive units, 
components for HiFi and PA. 

50 DIY HiFi speaker designs including the exciting new 
dB Total Concept speaker kits, the Kef Constructor range, 
Wharfedale Speakercraft, etc. 
Flatpack cabinet kits for Kef, Wharfedale and many others. 

* Lowest prices - Largest stocks * 
* Expert staff - Sound advice * 

* Choose your DIY HiFi Speakers in the comfort of our * 
two listening lounges 

(Customer operated demonstration facilities) 
* Ample parking * 

Send £ 1.50 for catalogue 
(cheque, M.O. or stamps-or phone with your credit card number) 

* Access - Visa - American Express accepted + 
also HiFi Markets Budget Card. 

I s' 

rim 
The rink row Speakers 

0625 529599 

35/39 Church Street, Wilmslow, Cheshire SK9 1AS 

Lightning service on telephoned credit card orders) 

PARNDON ELECTRONICS LTD. 
Dept. No. 23. 44 Paddock Mead, Harlow, Essex CM IS 7R R. Tel. 0279 32700 

RESISTORS: r. Watt Carbon Film E24 range Y 5% 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) 
L8.50 per thousand mixed (Min 50 per value) 

Special stock pack 60 values. 10 o0 each L5.59.... 

DIODES: 1N4148 3p each Min order quantity 15 items 
L1.60 per hundred 

CAPACITORS, REGULATORS, SWITCHES, I.C. 
TRANSISTORS, DIODES, etc, etc. 

FULL LIST AVAILABLE - SEND S.A.E. 

DIL SOCKETS: High quality, low profile sockets 
8 pin - 10p.14 pin - I 1 p. 16 pin - 12p. 18 pin - 19p. 20 pin - 2I p. 

22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 4 pin - 42p. 
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Visual Display Units 
Burroughs MT686 VDUs 
These versati e micro 
controlled programmable 
terminals have 3 RCA 
1802 CPUs and 64K of 
memory. 12" Green 
screen 180 x 251 RS232. 
106 key detached key- 
board. Can also be used 
as quality videc monitor. 
E149 + f15 carr. WHILE 
STOCKS LAST. 

CENTRONICS 306 
LINE PRINTERS 

professional fast 
compact line -printer. 80 
columns, 120 char/sec. 
Parallel i/1. Quality at a 
silly price. Vertical format 
unit. To inc. operations 
manual. ONLY £149.00. 
Carriage (England) 
E17.50. Tech manual 
1230 pages) £10.00. 

FLOPPY DISC DRIVES 

Fantastic MEMOREX 
550 8' discs mounted in 
attractive case with 
power supply and fan. 
Shugart standard 50 way 
interface. Space for 
second drive. E199 (carr. 
£9.50). 

MAWSON ASSOCIATES 
124 Lennard Rd, Beckenham, Kent BR3 1QP 

WE ALSO BUY COMPUTERS 01-778 3600 Caller, welcome by appointment 
AND COMPUTER PERIPHERALS x/h iten, sod working but not greed 
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FEATURE 

READ/ RITE 
Letters for this page should be addressed to Read/Write at 
our Charing Cross Road address. 

Dear Sir 
I was most disappointed to see 

your article on FEVAs or Valves, 
in the April edition of ETI. l see 
enough stupidity in the world 
without reading it in electronics 
magazines. 

I can do without that sort of 
rubbish. You have just lost one 
regular customer. 

Yours sincerely, 
K. j. Sparkes, BSc, A IEE, 
ARCS, 
Hemel Hempstead. 

Dear ET/ 
Any prizes for spotting the April 

fool? Mind, the FEVAs nearly had me 
fooled - l read half the article like a 

lamb - then it clicked! 
Nice try - ETI! 
Margaret Hibbert, 
Pontypridd. 

Dear Sir 
Please find enclosed a photo of a 

FEVA in my possession. It was found 
that Bakelite did not like high temper- 
atures, and the pins were a little weak. 
An Edison screw was much more 
robust, and, as you can see, it is the No. 
6 Valve. 

This one is brand new; the heater 
is low voltage for safety and runs very 
bright. Ideal for reading ETI by. 

Name and address supplied. 

You can please some of the people some 
of the time 

Dear ETI 
Your RAM has had a power failure. 

Gareth Lee (Read/Write October 1982) 
wrote asking you about expander/ 
compressor noise reduction circuits and 
you FORGOT even to MENTION your 
own - November 1977 - 
"COMPANDER"based on the NE571. 
I built one and it did have some 
unsatisfactory features: the record/play 
switch and compression ratio switch 
introduced noise and made tape 
monitoring impossible, but a Mark 11 

version using one NE570 per channel 
and based on the "100 Circuits" design 
works well and produces a major noise 
reduction. Mark III - using 4066s to 
control expansion/compression ratio - 
is now on the breadboard. 

Howard B Broughton 
Putney, London 

We look forward to receiving a Tech Tip 
from Howard! 

ti 

't 

Dear Sir 
I read with interest your article in 

the April 1983 ETI, using our 
MM58174AN (the Real Time Clock - 
Ed.) Unfortunately, the design breaks 
many of the design rules for using the 
part. 
1. The diode derived supply will be 
typically 4.3 volts normally, well out 
of spec. This will cause read errors. It 
may aim cause latch up if any pin is 
driven above 4.3 volts. This is usually 
destructive. 
2. The write protect switch SW1 is a 
good idea, but will not prevent IC6 and 
ICSc producing glitches on power 
up/down, causing erroneous data to be 
written into the MM58174AN. This is 
a common but serious design fault, and 
typically stops the clock or corrupts 
data during power down. 
3. Most 6502 based systems demand 
memory and peripherals with an access 
time of less than 1 microsecond. The 
MM58174AN does not meet this 
requirement, having an access time of 
1.2 microseconds at 5 volts and 25 
deg C. At 4.5 volts and 70 deg C, this 
increases to 1.9 microseconds. Clearly 
wait states must be introduced. 
Typically some registers will be read 
correctly and others will not if this 
important parameter is ignored. 
4. l commend your designer for fitting 
C5, many people fail to realise its 
importance. Ideally it should be 12 or 
15 pF, but 10 pF will probably be OK. 
5. You correctly state the importance of 
reading all required registers of the 
MM58174AN in 100 mS, which is 
tricky in BASIC, but make no mention 
of sersicing the Interrupt, which is 
somewhat involved. 
6. The PCB track to pin 15 (clock in) 
should be moved further away from the 
track to pin 12 (ADO), or noise may be 
coupled in causing the clock to run 
fast. 

Quirky behaviour may be tolerable 
in some home constructed equipment, 
but l honestly believe that your readers 
will demand utter reliability from a real 
time clock if it is to have any practical 
value. 

My fear is that many of your 
readers will waste their time building a 
real time clock card that doesn't work 
very well. They will probably blame the 
component and waste the 
manufacturer's time, craving advice and+ 
assistance. They will probably also 
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waste much of your time, by phoning 
and writing to ETI. 

Sorry to sound super critical, but 
I have spent three years helping and 
persuading people to use the 
MM58174AN properly, and I think 
you have undone it all! 

Yours sincerely 
D. E. Bro wn, 
Applications Manager, 
National Semiconductor (UK) Ltd. 

The author replies: 

Taking National Semiconductor's points 
in order: 
1. If a supply voltage of 4V3 is "well 
out of spec'; then the data sheets 
contain wrong information. l have both 
an N.S. and an R.S. data sheet for the 
device, both of which quote a minimum 
supply voltage of 4VO. 
2. Whereas in theory I accept that 
powering up/down could cause glitches 
on CS and NWDS hence corrupting 
data, 1 haven't found in practice that this 
happens. If the device is prone to this 
sort of problem, it is unfortunate that 
it is not mentioned in the data sheet 
which in actual fact suggests the contrary. 
The N.S. data sheet describes a typical 
microprocessor application in which the 

circuit diagram includes a battery back 
up and is therefore intended for uses in 
which it will be powered up and down 
without resetting the MM58714AN. 
This circuit contains no write 
protection facility at all, CS and NWDS 
being connected directly to the bus. 
3. I was concerned whilst designing the 
RTC board that the access time on the 
MM58714AN was rather long for the 
6502 processor. However, since an 
alternative method of interfacing would 
have greatly increased the complexity 
of the board, I was tempted to 
experiment with the configuration 
actually used. The circuit proved to be 
successful in practice and my choice of 
this configuration was confirmed when 
I encountered a similar circuit in 
another magazine (Shame! - Ed). I 
have more recently spoken to the 
author of this article who informed me 
that the circuit was closely based on 
applications information supplied by 
R.S. Components and that the circuit 
has also been manufactured on a 
commercial basis with no problems. 
4. No comments. 
5. I would imagine that no more than 5% 
of readers building this board would 
wish to use it in the interrrupt mode. 
It was therefore my intention to make 

mention of the fact that the board 
could also be used to generate interrupts 
without using a lot of space to describe 
something that would be of interest to a 
small minority. Obviously any reader 
intending to use interrupts may obtain 
all the relevant information from the 
data sheet. 
6. I have noticed that the RTC does in 
fact run slightly fast. I had originally 
explained this as being due to the 
tolerance of the crystal, as the 
inaccuracy is no greater than that which 
I experience with my digital wrist watch 
which presumably uses a similar chip 
and crystal. 1 would imagine that the 
comment made by N.S. is a more likely 
explanation. It is a pity that if the 
circuit board geometry is so critical to 
the correct operation of this device that 
no mention of this requirement is made 
in the data sheet. 

To summarise, l think that the 
following two points sum up my 
thoughts: 
A. The board does in fact work. 
B. All but one of the points above could 
not have been discovered by reading the 
data sheet. Perhaps there is a need here 
for a more accurate and more detailed 
data sheet. 

Mike Bedford 
ETI 

THE 

* Exciting range of authentic voices 

* Preset sounds-Piano, Harpsichord, Hawaiian Guitar (with glide), 
Banjo (with repeat), Accordion 

* 16 modern rhythms with superb sounds including handclap 
* Full range of 'Easi-Play' features * Custom Programmed ROM 

* Walking Bass on Lower Manual and Pedals 
* Real wood veneer cabinet with American walnut finish 

* The only organ with update facilities for synthesizer and 
"add -a -chord" unit 

* Starter kit from £98.80 + VAT 

* Full kit £280.54 + VAT Carriage extra on kits 

69- 

ORGAN 

Send for a demonstration tape today only £1.95 inclusive. Hear the difference yourself. 
Full details & specification on request 

LEIGHTON ELECTRONIC SERVICES 
17 BRIDGE STREET, LEIGHTON BUZZARD, BEDFORDSHIRE LU7 7AH TELEPHONE (0525) 382504 
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PROJECT 

PO ER SUPPLYPART2 
Before powering up the complete 

supply it is better to check each of 
the control circuit functions 

separately. The first check should be the 
auxiliary power supply for the control 
IC. Connect an isolated 12 V power 
supply to VA and check that the 

current is not greater than 200 mA. 
Verify that the collector waveforms of 
Q3, Q4 and the waveform at the gate 
of each HexFET is as shown in the 
photographs at the end of last month's 
article. 

The next task is to set up the dead 
time. With a dual trace scope connected 
to pins 11 and 14 of IC1, adjust the 
preset PR3 so that the dead time 
measures 1.5 microseconds. 

To set up the current limit circuit, 
disconnect R15 and apply a voltage of 
550 mV in its place. With the scope 
connected to pin 11 of IC1, adjust 

TABLE 1 

Output Inductor L1: Siemens pot 
cores 30 x 19 AL400, with 20 turns 
of 1.4 mm diameter enamelled cop- 
per wire in three layers (7 turns per 
layer). L = 160 uH ±5%. 
Power Transformer Ti: Siemens 
pot cores 30 x 19 AL10500; 
Primary P1, 24 turns of 0.355 mm 
diameter enamelled copper wire in 

one layer; 
Secondaries Si, 52, 6 + 6 turns of 
0.95 mm diameter enamelled cop- 
per wire wound bifilar in one layer; 
Primary P2, 24 turns of 0.355 mm 
diameter enamelled copper wire in 
one layer; 
insulation suitable for 220 V should 
be wound between each primary 
and secondary layer; primaries and 
secondaries should be wound in the 
order listed. 
Drive Transformers T2,3: Siemens 
pot cores 14 x 8 AL3300-5500; 
Primary is 60 turns of 0.2 mm 
enamelled copper wire; 
Secondary is 60 turns of 0.2 mm 
enamelled copper wire. Insulation 
suitable for 220 V should be wound 
between the primary and secondary 
layers. 

Fig. 1 How to connect the windings of TI . 

preset PR1 until the waveform 
disappears. The current limit is now set 
for about 5.5 amps. 

To adjust the stabilisation circuitry, 
connect an auxiliary adjustable power 
supply across the output terminals 
(making sure you follow the polarity), 
and slowly increase the voltage from 
zero to 12 V. With the scope still 
connected to pin 11 of ICI, check that 
the frequency of operation changes 
from 40 kHz to 75 kHz as the voltage 
passes through 5 V. This confirms that 
the short circuit protection is working. 
When the voltage reaches 12 V, adjust 
the preset PR2 until the waveform 
present at pin 11 disappears. 

Now the power supply is ready to 
be powered up. Connect the main line 
to the AC input through a variac, and 
connect a load to the output. Slowly 
increase the input voltage and verify 
that the supply begins to operate. With 
a nominal 220 V AC input adjust again, 
if necessary, PRl and PR2. If everything 
is working correctly, remove the variac 
and plug the supply directly into the AC 
mains for normal operation. 

Kindly Note ... 
The text for the switched mode 

power supply was originally written in 

Italian, and some errors have occurred 
in the translation. Please note the 
following corrections to the June 
article: 

Page 36, column 2. The sentence 
should read "A 400 V HexFET allows a 

15% margin in voltage and gives a lower 
loss during the conduction time than 
would a device with a higher voltage 
rating, because of its lower 'on' 
resistance". 

Page 37, column 1. The statement 
before the first equation should be 
"- must be chosen higher than the 
critical value so that current circulation 
will not be stopped". 

Page 37, column 2. The first 
paragraph should read "- the zener 
diodes ZD5 and ZD6 are connected in 
parallel with the transistors on the 
primaries of the transformers". 

Page 37, column 3. The first 
paragraph should read "The width of 
this dead time is controlled by the value 
of the timing capacitor CT ..." 

Page 38, column 2. The figure 
referred to under DC Output 
Stabilisation should he Fig. 6, not 
Fig. 5. 

In the specification, the sixth line is 

"100 Hz ripple", not "100 kHz ripple". 
Additionally, not that the control 

circuit is 'grounded' to the positive rail 

of the output, providing a -12 V supply 
rather than a +12 V supply. Also, the 
first photo was printed upside down. 

PARTS LIST 
Resistors (all YAW, 5% except where 
stated) 
R1,2 390k 
R3,4,15 27R 
R5,6 270R 
R7,8 1k0 
R9-12 430R 
R13 2k2 3W 
R14 OR1 3W 
R16 2k2 
R17 1M0 
R18 10k 
R19 12k 
R20 lk5 
R21 5k6 
R22,25 510k 
R23,24 Ski 
R26 51k 
R27,28 2k49 5496 metal oxide 

Potentiometers 
PR1 200R multiturn cermet 
PR2 2k0 multiturn cermet 
PR3 5k0 multiturn cermet 

Capacitors 
C1,2 
C3,4 

CS 
C6,7 
C8,14,16 
C9 
C10 
C11 
C12,19 

C13 
C15 
C17 
C18 

lOnF 630 V polyester 
220uF 250 V aluminium 
electrolytic (switching) 
2u2 63 V polycarbonate 
560pF 630 V ceramic 
1u0 polycarbonate 
470pF 630 V ceramic 
4n7 1000 V ceramic 
4u7 50 V polycarbonate 
1000uF 25 V aluminum 
electrolytic (switching) 
4n7 ceramic 
33uF 10 V tantalum 
100nF polycarbonate 
2n21 %:% polycarbonate 

Semiconductors 
IC1 SG3524 
Q1,2 IRF720 
Q3,4 
Q5 
Q6 
01-4 
D5,6 
D7-9 
ZD1 4 
ZD5,6 
ZD7 
ZD8 

BSX32 
2N3502 
2N1613 
1N5408 
1 N3981 
BAV20 
15 V, 1W zener 
33 V, 1W zener 
10 V, 400 mW zener 
2V7, 400 mW zener 

Miscellaneous 
TH1 15R NTC thermistor 
LI (see Table); T1-3 (see Table); PCB 
(see Buylines); heatsinks for Q1,2 and 
reedier diodes. 

BUYLINES 
A complete kit of components for this 
project can be obtained from Electro - 
value, 28E St. Judes Road, Englefield 
Green, Egham, Surrey TW20 OHB. The 
pricr is £51 plus VAT and does not in- 
clude the double -sided, plated -through 
hole board which is available from our 
PCB Service for £14 plus postage and 
packing (see the ad on page 91). 
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Fig. 2 Component overlay for the switched mode power supply. 05 and D6 arc mounted off -hoard on a heatsink. 
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TALK TO THE WHOLE WORLD 
Study now for the 

RADIO AMATEUR'S 
EXAMINATION 

We have had 40 years successful experience 
in training men and women for the 

G.P.O. Transmitting licence. 

I 

1 

F FREE R.A.E. brochure without obligation from:- u 

I British National Radio S Electronics School I 
READING, BERKS. RG1 1BR 

I 

I 

L ETI/7/817 

Name 

Address 

I 

I 

BLOCK CAPS PLEASE, 

Interak 1 

THERE'S NO LIMIT TO 
WHAT A COMPUTER WITH 

NO CARDS CAN DO! 
It's the oldest trick in the book to grab your attention with a 
stupid title, but in this case there's a grain of truth in the 
statement above. 

The Interack 1 Computer System is a 4 MHz Z80A develop- 
ment system, one which you build yourself, perhaps for 
enthusiastic home use, or more often for industrial or 
educational purposes. 

The fundamental structure is a 3U 19" rack which has 
space for 13 cards ('International" size. i.e. x 8") on 1" 
pitch, with space for a power supply at one end of the rack. 
International size - rack mounting: Inter -rack Interak! 
13 cards 4.5" by 8" gives a total potential board area of over 
400 square nches,enough for a couple of hundredchips or 
more; there's no real limit on what that could do is there7(It 
would leave a few of today's marvels a bit in the shade 
eh?) 

But don't be scared, you don't have to build a Frankens- 
teins monster until you're ready. The first few cards are 
pretty straightforward: First the VDU -K, which can be con- 
nected to your own T.V. (or monitor), then the Z80A-CPU 
card, the brains; then dynamic RAM, and finally the Key- 
board inter face (to any standard parallel ASCII keyboard), 
and you've got a computer - with the ultimate resource: 9 
empty slots for the future. (Perhaps use one of them for a 
2400 baud tape interface or later floppy disks.) 
Example p -ices (excluding VAT), everything is available 
separately and full after sales service in case you make a 
mistake: Z80A CPU card C10.95, Manual £1.50, Main 
Parts £ 13.41. 

40 type -written pages of description, specification, price 
listsetc.are yours for the asking (a 25pstamp and/or SAE is 
a help, but not essential), or telephone if you prefer. You'll 
have to live with your computer for a long time, so make the 
effortandfindout all about Interak now; acoupleof minutes 
is all it takes to ask for a leaflet, 

Greenbank 

Greenbank Electronics (Dept. T7E), 92 New Chester Road, 
New Ferry, Wirral, merseyside L62 5AG 
Telephone: 051-645 3391 (Dept T5E) 

MULTIMETERS 
IUK C/P 65p) 
RANGE DOUBLER 10A DC1 
Special price £15.95 
ETC 5000/5001 121 Ranges 
50K/V Range Doubler 10A DC 

(16.50 
TMK 500 23 Ranges 30K/V 12A 
DC Plus cont. buzzer £23.95 
NH56R 20K/V 22 Range Pocket 

(10.95 
360TR 23 Range 100K/V Large 
scale 10A AC/DC plus Hfe f36.95 
ATI 020 18 Range 20K/V. DeLuxe 
plus Hfe Tester £17.50 
ST303TR 21 Range 20K/V plus Hfe 
Tester f16.95 

SPEAKERS 
(Hi -Fi, P.A., Disco, Bass Guitar) 

12" 50W £14.95 
12" 100W £19.95 
15" 100W £29.95 
18" 100W £39.95 

Postage and Packaging f3 
RETAIL MAIL ORDER 
EXPORT INDUSTRIAL 

EDUCATIONAL 
FREE 

CATALOGUE 

SEND LARGE 

SAE 

IUK 2091 

MUSICRAFT,303 EDGWARE RD, LONDON W.2. TEL: 01-4029729/2898 

Order by Po,, 
with cheques, 
Acceu/Vna or 
you can 
telephone your 
orders. 

ALL PRICES 

INCLUDE 

VAT 

FREE BOOKLET 
on 

BURGLAR ALARMS 
with 

LOWEST U.K. DIY PUBLISHED PRICES 
FHONE OR WRITE FOR YOUR COPY 

051-523 8440 
AD ELECTRONICS 

217 WARBRECK MOOR 
AINTREE- LIVERPOOL L9 OHU 

CALLING ALL THEATRE 
GROUPS & BANDS 

rx 

` ROCK 12 J SK 
wane nirr 
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ó - Iw 

mews gasr rearm* 

9 
- 

MJL manufacture a range of lighting desks and power 
packs for the enterlainment Industry, and whether your pro 
or amateur, you will find our prices attractive. It makes no 
sense to hire when you can own your own equipment, so 
why not drop us a line: 

The Sales Manager 
MJL Systems Ltd. 
(power division) 

45 Wortley Road, W. Croydon 
Surrey CRO 3EB 

or Phone 01-689 4138 

WHY WRITE TO LONDON 
When you can walk to the Midlands largest 
selection of DIY. 
Plugs, sockets, connectors, cable, flex, leads, 
boxes, Aerials, styli, components, elements, 
semi -conductors, meters. 
In fact the lot! 
Spares and repairs for all electronic, electrical 
and audio. 
H. G. Electronics Co. . 
1350 Stratford Road, Hall Green, = 
Birmingham B28 9EH _w -'; 
Telephone: 021-777 2369 

ETI JULY 1983 85 



SERVICE SHEET 
Enquiries 
We receive a very large number of enquiries. Would pro- 
spective enquirers please note the following points: 

We undertake to do our best to answer enquiries 
relating to difficulties with ETI projects, in particular non- 
working projects, difficulties in obtaining components, 

- and errors that you think we may have made. We do not 
have the resources to adapt or design projects for readers 
(other than for publication), nor can we predict the out- 
come if our projects are used beyond their specifications; 

Where a project has apparently been constructed cor- 
rectly but does not work, we will need a description of its 
behaviour and some sensible test readings and drawings of 
oscillograms if appropriate. With a bit of luck, by taking 
these measurements you'll discover what's wrong 
yourself. Please do not send us any hardware (except as a 
gift!); 

Other than through our letters page, Read/Write, we 
will not reply to enquiries relating to other types of article 
in ETI. We may make some exceptions where the enquiry 
is very straightforward or where it is important to elec- 
tronics as a whole; 

We will not reply to queries that are not accompanied 
by an SAE (or international reply coupon). We are not 
able to answer enquiries over the telephone. We try to 
answer promptly, but we receive so many enquiries that 
this cannot be guaranteed. 

Be brief and to the point in your enquiries. Much as we 
enjoy reading your opinions on world affairs, the state of 
the electronics industry, and so on, it doesn't help our 
already overloaded enquiries service to have to plough 
through several pages to find exactly what information you 
want. 

Subscriptions 
The prices of ETI subscriptions are as follows: 
UK: £13.15 
Overseas: £16.95 Surface Mail 

£36.95 Air Mail 
Send your order and money to: ETI Subscriptions Depart- 
ment, 513 London Road, Thornton Heath, Surrey CR4 
6AR (cheques should he made payable to ASP Ltd). Note 
that we run special offers on subscriptions from time to 
time (though usually only for UK subscriptions, sorry). 

ETI should be available through newsagents, and if 
readers have difficulty in obtaining issues, we'd like to 
hear about it. 

Backnumbers 
Below we list the backnumbers that are available from our 
backnumbers department. Please note that this list will be 
out of date if you use an old copy of the magazine. 
Backnumbers cost £1.50 (UK or overseas by surface mail) 

" and are available from: ETI Backnumbers Department, 
513 London Road, Thornton Heath, Surrey CR4 6AR (che- 
ques should be made payable to ASP Ltd). 

Even if the copy of ETI you need is not listed, all may not 
he lost, because we run a photocopying service. For £1.50 
(UK and overseas) we will photocopy an entire article 
(note that parts of a series of articles count as separate ar- 
ticles). Your request should clearly state what article you 
require and the month and year in which it appeared (the 

index for 1980 and 1981 was published in January 1982, 
and the index for 1982 appeared in December 1982). Send 
your request to ETI Photocopies, Argus Specialist Publica- 
tions Ltd, 145 Charing Cross Road, London WC2H OEE 
(cheques should be made out to ASP Ltd). 
November 78 
November 79 
April 80 
September 80 
October 80 
November 80 
December 80 
January 81 
February 81 
March 81 
April 81 
May 81 
June 81 
November 81 
December 81 
March 82 
May 82 
June 82 
July 82 
August 82 
September 82 
October 82 
December 82 
February 83 

Write For ETI 
We are always looking for new contributors to the 
magazine, and we pay a competitive page rate. If you have 
built a project or you would like to write a feature on a 
topic that would interest ETI readers, let us have a descrip- 
tion of your proposal, and we'll get back to you to say 
whether or not we're interested and give you you all the 
boring details. 

We don't bother with the bureaucracy for Tech Tips - 
all you do is to send in your idea, stating clearly if you 
want an acknowledgement of receipt. If possible, please 
type your explanation of why the circuit is different, what 
it does and how it works, on a separate sheet from the cir- 
cuit diagram; both sheets should carry your name, address 
and the circuit title. Unused Tech Tips will be returned. 

OOPS! 
We have in the past published small corrections to pro- 
jects on the letters page, and major corrections separately. 
From now on corrections will appear on this page, and 
will be repeated for several months (just to increase our 
embarrassment). If a correction is too large to fit on here, 
we will publish it just once, but will note the fact that a 

correction does exist, and that copies of it can be obtained 
from us provided you send in an SAE. 
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READER'S SERVICES 
r------------------------------------- 

Subscription Order Form Binder Order Form 
To: ETI Subscriptions Department, 513 London Road, 
Thornton Heath, Surrey, CR4 6AR, England. 
Please commence my subscription to Electronics Today 
International. I enclose a cheques/Postal Orders/Interna- 
tional Money Order* for the appropriate fee*, made out to 
ASP Ltd. 
Please debit my Access*/Barclaycard* account number* 

I I I I I I 

Signature 
(5 delete as appropriate) 
Please indicate subscription required and fee 
enclosed 

UK & Rep of Ireland: 

Overseas surface mail: 

UK£13.15 
£16.95 

Overseas air mail: £36.95 
Until further notice, each subscription includes a 

free binder (normal price f4.25) 
PLEASE COMPLETE YOUR NAME AND ADDRESS 
IN BLOCK CAPITALS 

Name 

Address 

PLEASE INCLUDE POSTAL CODE AS APPROPRIATE 
Date of order 

`THIS COUPON IS VALID UNTIL: 31st AUGUST 1983. 1 
Backnumber Order Form 
To: ETI Backnumbers Department, 513 London Road, 
Thornton Heath, Surrey CR4 6AR, England. 
Please supply me with the following backnumber(s) of ETI 

311 

To: ETI Binders, 513 London Road, Thornton Heath, Sur- 
rey CR4 6AR, England. 

Please send me binder(s) for ETI. 
I enclose a cheques/Postal Orders/International Money 
Order* to the value of £4.25 per binder required, made 
out to ASP Ltd (5 please delete as appropriate). 

Total money enclosed £ 
PLEASE COMPLETE YOUR NAME AND ADDRESS IN 
BLOCK CAPITALS 

Name 

Address 

PLEASE INCLUDE POSTAL CODE AS APPROPRIATE 

Date of order 
Note that binders cost the same for UK and overseas; 
overseas orders will be send by surface mail. 

THIS COUPON IS VALID UNTIL: 31st AUGUST 1983. 

MI MI - MI OMON- - - - - - - - - - - - - - - - - - - - - - - - - - - nt_ 

Month Year 

Month Year 

Month Year 

I enclose cheques/Postal Orders/International Money 
Order* to the value of £1.50 per magazine ordered, made 
out to ASP Ltd (* delete as appropriate). 

Total money enclosed f 
PLEASE COMPLETE YOUR NAME AND ADDRESS IN 
BLOCK CAPITALS 

Name 

Address 

PLEASE INCLUDE POSTAL CODE AS APPROPRIATE 

Date of order 
Note that the cost is the same for orders from overseas as 
for UK orders; overseas orders will be sent by surface mail. 
PLEASE CHECK THAT THE BACKNUMBER YOU RE- 
QUIRE IS AVAILABLE BEFORE ORDERING. 

LTHIS COUPON IS VALID UNTIL: 31st AUGUST 1983. THIS COUPON IS VALID UNTIL: 31st AUGUST 1983. 
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otocopy Order or 

To: ETI Photocopies Department, 145 Charing Cross 
Road, London WC2H OEE, England. 
Please supply me with the following photocopies: 

Month Year Article 

Page No 

Month Year Article 

Page No 
I enclose cheques/Postal Orders/International Money 
Order to the value of f 1.50 per photocopy ordered, made 
out to ASP Ltd (* delete as appropriate). 

Total money enclosed £ 
PLEASE COMPLETE YOUR NAME AND ADDRESS IN 
BLOCK CAPITALS 

Name 

Address 

PLEASE INCLUDE POSTAL CODE AS APPROPRIATE 

Date of order 
Note that the cost is the same for overseas orders as for UK 
orders; overseas orders will be sent by surface mail. 
PLEASE REMEMBER TO INCLUDE MONTH AND YEAR 
WHEN ORDERING. 



BUILD A BETTER AMPLIFIER! 
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How can you own a top class HiFi amplifier, of comparable standard to Naims, Meridians, Quads etc., for an outlay of less than £250? - Simple! Built it yourself - with a Crimson kit. 
It is not necessary to spend a small fortune to obtain true Hifi performance. Crimson Kits offer all the features and sound quality of the most esoteric amplifiers available and their ease of assembly ensures that they work first time and continue to do so. Not only do Crimson Kits offer outstanding value, but they also have the flexibility to adapt to any users needs. All the P.C.B.'s are ready assembled and tested (they are not"pot- ted" as we believe disposable modules are rather extravagant!) therefore constructing a kit is pleasurable in itself and, once built, will give years of untroubled service. So, whether you use a simple record player or a compact disc, you can be sure to get the most from your system. E.T.I. said, in their review of the CK1010/1100: "I can say no more than that for £250 it is a bargain and one that will become the reference point for kit amplifiers from now on." Need we say more? 
PRICES * Summer Special Offer: Buy a CK1010 and any CK power amplifier and get an MC2K board free!! * CK1010 - STEREO PRE -AMPLIFIER (moving magnet, tape, tuner input) takespower from any CK power amp or separate p.s.u. type P.S.K. 
CK1040 - STEREO POWER -AMPLIFIER 40 watts R.M.S./Chanel CK1080 - STEREO POWER -AMPLIFIER 80 watts R.M.S./Chanel CK1100 - STEREO POWER -AMPLIFIER 100 watts R.M.S./Chanel MC2K - Moving coil add on kit for CK1010 
P.S.K. - power supply for CK1010 (if not used with a CK power amp) CRIMSON also supply power amp, pre amp and electronic crossover modules, power supplies and hardware - too much to list here - but on receipt of an S.A.E. we will be happy to supply full details. 

TO ORDER Send C.W.O. or quote your access card no (phone orders accepted) Crimson Products are also available from Bradley Marshall Ltd, 325 Edgeware Road, London. 
Offer closes 31st July 1983 (Return this ad with your order) 

£92.00 
£121.00 
£134.00 
£151.00 

£25.00 
£20.00 

ES CRIMSON ELEKTRIK STOKE 
MANUFACTURERS OF PROFESSIONAL. DOMESTIC & INDUSTRIAL AMPLIFICATION 

PHOENIX WORKS. 500 KING STREET. LONGTON, STOKE-ON-TRENT, STAFFORDSHIRE. ST2 IEZ v` 0782 330520 

THE "INSTANT" 
'^*PC 

BOARD 
we 

- . 

;t __ jo . 

E -Z CIRCUIT.. "quick. easy & reliable ...the best way to make one 
or two-ofa-kind PC boards '! That's what --Doc' Savage (hobby 
editor. Radio Electronics magazine) says about E -Z CIRCUIT. 
Why all 'he excitement"' 
Simple. E -Z CIRCUIT's exclusive 1 oz.. pressure -sensitive copper 
tapes & patterns apply directly to the PC board. creating an actual 
current carrying circuit Simply apply EZ CIRCUIT's Copper 
Mounting Configurations to the board. solder your components into place. and you have a professional. production quality PC 
board . instantly. .without artwork. photography- screening 
or etching. 
There's no need to worry about mistakes either. With E -Z 
CIRCUIT's special two-phase adhesive. you can make correc- tions. modifications or improvements quickly & easily ..without 
damaging the performance or appearance of your PC board. 
For building. prototyping or repairing PC hoards instantly. E -Z 
CIRCUIT truly is the quick. easy. reliable way' 
Prove it to yourself. send for your FREE copy of 
the E-2 CIRCUIT Copper Products Printed Circuit 
Technical Manual & Catalog EZ-3001. See why 

Doc 
. 

Savage & thousands of other users recom 
mend E.Z CIRCUIT for instant PC boards 

Send /or roo' FREE E Z CiRCUi I Premed CrCud Copper 
V7oOuCts Iernmeai Manual & Catalog El 300? 

1 

Unit 7, 

p`,,ua 

Engineering E Electronic 
Design Services Ltd. 

Enterprise Centre, Childers Road, Limerick. 
OREL AND Tel: (061) 49366 

(Midands) 
HORIZON 

Dept H/E Charlotte St. Rugby Tel: 
Prime quality. TERRIFIC PRICES. Mail order 

)11i/ 
78138 

only 
REODUTORS i5i12i15v1 TP,ACSIpla.Ic1 LM 3014 24o IOOm4 .w 
I an, .w 

290 
33p 

24 amp 400. 
2 amp 400. 

50P 
6m 

LIN 324 
LM 324 

21p 
21p 723 .r78P LM 3909 660 

2ENER5 13.3 to 30V1 
TOGGLE SwiTCRES 
1.1.n. SP ST 57p 

NE 
TOO 202 185o S90 1N 

1.30.411 
6.. 

170 
Mrn. DP DT 
S. Mm. 9P 5T 

lop 
36.0 

TPA 7002 

SOLy6RING IRONS 

285p 

0400E5 S. M.n. DP OT 670 
n . C 15r. 4450 IN 4001 

4002 
400. 

IN 5401 
6 

lu 
4p 

120 

0705T0R5 
8C1009 9p 
BC1O9B 9p 

TIP 319 35o 
TIP 378 38o 

X25 25w 
mi .11 

j75o 
Epp 

5405 130 BC1096 10p BCV71 15p LED'. 
5406 140 BC 140 228 

SC 142 77p 
BETSY 27p 

C 7D 
2- Red 
,2" Green 

1p 
Bp BRID GES 

S0v A n 
BC160 35p 
BCV70 15p 

C212217 IP 
BC237 80 

.7" snow D' IMmI cmrvclnl 
BP 

2 arnp 100v 
2 

30p OPT 50 20p 
80139 32p 

8C337 8P 
BD139 33. 'D' (Min) ConnetOna 

2 amo 400. 
6 amp 100. 456 

O. 80149 379 

LONE4R K'. 
BO140 33p 15 V P199 

et 
Cover 78p' 6 amp 200. 

2 amp .00v 
65p 
750 

141 
748 

50p 
33o 

25 way Plug 
Soc Lei 

122p 
I90p 

TRT815TORS 
Ipie11rc1 

CM 7555 10{1 

140p 

co,,,. 99p 
4 amp 400v LFM351 mp 400v 60., LF 353 100 

ABOVE. Just a lew exmples Send SA.E./List 
ADD' 65p p&p to all orders under f5.00 
VAT: add 15% VAT to total order value 

SOUNDS AND MUSIC 
FOR 

ZX81 AND SPECTRUM 
Music Board Project featured in ETI April/May '83 

COMPATIBLE WITH SINCLAIR 16K RAM PACK & ZX PRINTER 
On -board prom - wide range of sounds with 2 basic commands. 
Easy -to -use program to devise and use your own sound effects. 
Comprehensive music program with ordinary music notation A -G to 
copy or write music - over 800 three -note chords with 16K. Full 
piano range. Complete with detailed manual and software cassette 
only £24.95; built & tested £29.95'; cased £39.90'. 
'State ZX81 or Spectrum - stereo or mono. Demo cassette 
95p. 

)lalfl f IitB,11I1)111(,S (Dept. ETI! 
Courtlands 12oad. Newton Abbot. Devon T012 2JA 

10626) 62836 
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PCB Foil Patterns 

PCB FOIL 
PATTERNS 

The Trigger Unit PCB. 

The Flash Sequencer PCB. L 

ETI JULY 1983 

Vic1\1111-0 
1°4o_ MIRT 

PCB for the Trigger Unit IR transmitter. 

° 

o 

ET1 

o% 

ci/ °.8 --- a 

°P0.541. 

The correct version of the Thermemeter (see page 29). ETI 
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ULTIMETERS 
THANDAR TM351 

Bench/portable 31/2 -digit 0.5" LCD 0.1% basic accuracy 29 ranges. Battery life typically 2000 hrs Complete with batteries & test leads. £113.85. 
Accessories. Carrying case £6.84. Universal test lead set £12.85. Service Manual £3.00. 
THANDAR TM353 

Bench/portable 31/2 -digit 0.5" LCD 0.25% basic accuracy 26 ranges Battery life typically 3000 hrs Complete with batteries & test leads £86.25. Accessories as TM351. 

THANDAR TM354 
Pocket size. 31/2 -digit 0.5" LCD, 0.75% basic accuracy. 14 ranges Battery life 200 hrs £45.94. Carrying case £3.45. Universal test lead set £12.65. Service Manual £3.00. 

THANDAR TM451 
Bench/portable 4/ -digit 0.4" LCD 0.03% basic accuracy Full auto -ranging or manual 
Sample hold Audible continuity test 
Complete with battery and leads £171.35. AC Adaptor £7.99, Universal test leads £12.65. Service Manual £3.00. 

OSCILLOSCOPE 
THANDAR SC110A 

Bench/portable Low power 10 MHz bandwidth 10mV sensitivity £171.35. Carry- ing case £6.34. AC Adaptor £7.99. Recharg- able battery pack £12.85. X1 probe £8.05. X10 probe £8.20, X1 X10 Switched probe £10.93. Sprung hook trimmer pack £2.88. Manual £3.00. 

GENERATORS 
THANDAR TG100 Function 1 Hz to 100 KHZ £90.85 
TG102 Function 0.2 Hz to 2 MHz £166.75 TG1 O5 Pulse 5 Hz to 5 MHz £97.75 

M 

ecre. 48 
SWSPECTRUM 

ELECTRONICS £6.95 
Ever built a digital electronic circuit that didn't work? Now you can draw your circuits on the T.V. screen using standard symbols. (57 defined graphics are used). Wires may be interconnected or crossed and individual componente may be rotated as required. Addition of earth and power symbols allows the computer to activate your circuit to display voltage levels throughout. Design may be activated, modified, reactivated, printed or saved on tape. 

NUMERIC £6.95 
Solves any equation with single unknown and/or plots its graph. This may be rotated through 90 degrees and the axes subsequently varied to suit. Solves right-angle triangles, simultaneous and quadratic equations. Produces standard deviation, arithmetic mean and coefficient of correlation of lists plus deviation curves. All displays can be sent to the printer. 

SHARES £6.95 
Stores daily prices of up p to 20 shares/investments for a year. Displays graphs of performance over last year. 200 days or 12 days plus written data a such as holdings, original and latest prices, percentage variation and equivalent annual variation. Holdings can be manipulated, bought and sold at will. 

NUTRION £6.95 
Far more than a diet book. Builds up a profile based on your physique and lifestyle then monitors your food intake. It will advise, not only on calorie intake and ideal weight, but your personal requirements and any tendency to become deficient in vitamins, minerals etc. Offer. advice on foods to correct the balance. Detailed information on all foods held in memory can be accessed at will.Operates in metric and imperial units. 

These programs are exceptionally user friendly and have all been written to consultation with professionals in their respective fields. They all have comprehensive written instructions and are fully guaranteed. Dealer enquiries welcomed. 

Please make cheques payable to SPECTRE. 

2 MULL CLOSE, OAKLEY, BASINGSTOKE, HANTS. 

ELECTRONIC COMPONENTS AND 
TEST EQUIPMENT ' - 

.35, HIGH BRIDGE, NEWCASTLE - 
UPON TYNE NÉ11EW TEL: 0632 326729 

VISA 

FREQUENCY COUNTERS 
THANDAR TF200 10Hz to 200 MHz 

Bench/portable 8 -digit Liquid Crystal Dis- 
play. Frequency range 10 Hz - 200 MHz 
Resolution better than 1 ppm Sensitivity 
typically 10mVrms Time base accuracy 0.3 
ppm. Battery life 200 hours Frequency, 
time average period, totalize & reset; 2 ranges, 
5 gate times; external clock facility Complete with batteries. £186.75. 

THANDAR TF040 10 Hz to 40 MHz 
Bench/portable 8 -digit Liquid Crystal Dis- 

play. Frequency range 10 Hz - 40 MHz 
Resolution 1 Hz. Sensitivity 40 mV rms. 
Timebase accuracy 0.5 ppm Battery life 80 

hours. Frequency, totalize & reset: 2 gate 
times Complete with batteries. £126.50. 
ACCESSORIES FOR TF200 & TF040 AC 
adaptor £7.99, Carrying case £6.48, X1 Probe 
£8.05, X10 Probe £9.20, Service manual 
£3.00. TP800 prescaler £51.75. TP1000 pre- - scaler £74.75. 

111:1=0 

THANDAR PFM200A 20 Hz to 200 MHz 
Pocket size 8 -digit LED display Fre- 

quency range 20 Hz - 200 MHz. Resolution 
0.1 Hz. Sensitivity typically 10 mV rms. Timebase 
accuracy 2 ppm Battery life 10 hours. Fre- 
qucny; 2 ranges, 4 gate times BNC input soc- 
kets £77.62. Accessories. Carrying case £3.45, 
AC adaptor £7.99, X1 probe £8.05, X10 probe 
£9.20, Service Manual £3.00. 

Full spec available on all instruments, just phone or write: 

Schools, colleges, universities supplied on official orders. 
Prices include VAT. Please add £ 1.00 postage to orders under £20.00. 

PROBABLY THE MOST INEXPENSIVE 
QUALITY SIGNAL GENERATOR 
AVAILABLE TODAY 

Audio Range: 10 Hz-100Khz, in 
tour switched ranges. 
Distortion 
Extremely low. 
(.0015% typical, @ 1 Khz). 
Output 
1v into 60017, with 
Fixed and Variable Atten. 
Sine and Square Wave. 
Based on a Linsley Hood design. 
Battery or Mains. 

£36.00 (batty.) 
Tax extra £5.40 
P&P £2.00 

TELERADIO ELECTRONICS 
325 FORE STREET. EDMONTON, LONDON N9 OPE 

01.807 3719 Closed Thursdays SAE for lists 

E.Te Ir:r,,.KITS 
Full lets Inc PCB's, Hardware. Cases. t.0 
batteries 
Protect reprints 45P extra Reprints Supplied separately 45p each S 45p pap 

Compressor/Limiter May 83 £19.43 Less case 
Bellanced Input pre -amp 
May 83 £10.99 Less case 

Sockets, etc (unless stated). Less 

ZX ADC ian33 
DUAL LOGIC PROBE Sept 82 .........- ... .114.011 AUTO VOLUME CONTROL Spr 82áü basnae 
INSULATION TE8T8* May 82 21787 
HIGH QUALITY PHONO AMPLJFIERS Feb 82. 
Lam case 
MOVING COIL RAGE n976 
MOVING MAGNET STAGE 118 Ph 
PEST CONTROL Feb 52..._._ OAS 
GUITAR TUNER Jan 12 _......-..131.57 
COMPONENT TESTER Dec 81 0.78 
CAR ALARM Nov 81 ......... ....._ 118.77 
SOUND BENDER Oce 81 _122.16 
WATCHDOG SECURITY ALARM Asp 81 247.16 
RECHARGEABLE BATTERY mare u .IR 
HANDCLAP SYNTH!SISER Avg 81 @.16 

MAGENTA ELECTRONICS LTD 
EF30, 135 Hunter St., Burton -on -Trent 
Staffs., DE14 2ST. Mall Order Only 
Add 45p pap to all orders. Prices 
Include VAT. Acc ass g Visa accepted by phone or post. 

rx.I WAN PHASE June 81. Lau paai ...._ ....... ...214.76 
LED JEWELLERY Jury 81. Crow C1.I 
Sue 0.81 Spiral O.16 
GUITAR NOTE EXPANDER Apra 81 t17.16 
DRUM MACHINE Apra 81 x.87 
ENGINEERS STETHOSCOPE Mar 81 128.16 

-SOUND PRESSURE LEVEL METER Feb81 rrar r 
INFRA RED ALARM Feb 81 
4 NPUT MIXER Dec 80 (21.74 
MUSICAL DOORBELL Dec 80 (12.77 
METRONOME Nov80 
U TRASONIC BURGLAR ALARM Aug80 r211.80 

CAPACITANCE METER Aug 80 ._.......... Q2-71 CMOS LOGIC TESTER Aup SO ..........._... 

i..111.98 CLICK ELIMINATOR Aped 79 857.70 0r esa cane 
ra." 

Official orders welcome. 
OVERSEAS:- Payment must be 
in sterling. Add 10% to prices 
except BFPO & Irish Republic. 
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ETI PCB SE 
Up until now PCBs were always the hardest component to obtain for a project."Of course you; 4: 
could make your own, but why bother anymore? ; ,u. 
Now you can buy your boards straight from the designers - us! As of -this issue 1jgo. ; ¡c ' 

copyright) PCBs will be available automatically front the ETI PCB Service. E d e 
produced from the same 'waster used to build our prototypes, so you can be stfre s ctu`ra atl» 
and will be finished to the high standard you would expect from ETI. 6 . 

910 
In addition to the PCBs for this month`s projects, we are making available some of the *tor 
popular designs from our recent past. See the list below for details. Please note that NellO 
BOARDS ARE AVAILABLE. If it's not listed, we don't have it! 

o 
o 

ALWAYS QUOTE THE PCB CODE WHEN ORDERING PLEASE 

1979 
E/794.1 Guitar Effects Unit 
E/794-2 Click Eliminator 

2.64 
6.64 

E/796-1 Accented Beat Metronome 3.60 

1980 
E/803-1 Signal Tracer 227 
E/808-1 CMOS Logic Tester 2.64 
E/808-3 Ultrasound Burglar Alarm 2.87 
E/8010-1 Cassette Interface 2.93 
E/8010-2 Fuzz/Sustain Box 3.27 
E/8011-5 RIAA Preamp 1.93 

E/8011-6 Audio Test Oscillator. 3.13 
E/8012-1 Musical Doorbell 2.80 
E/8012-3 Four Input Mixer 2.64 

1981 

E/811-1 LED Tacho 4.13 
E/811-2 Multi -Option Siren 3.20 
E/813-1 Universal Timer 3.31 

E/812-1 IR Alarm (4 boards) . . . 6.64 
E/812-5 Pulse Generator 3.57 
E/813-1 Engineer's Stethoscope. . 2.65 
E/814-2 Drum Machine (2 boards) 5.60 
E/814-4 Guitar Note Expander . . 3.20 
E/816-8 Waa-Phase 1.53 
E/816-9 Alien Attack 3.48 
E/817-1 System AS- Input 

(MM or MC) 2.65 
E/817-2 System A - Preamp ... 5.17 
E/817-3 Smart Battery Charger . 1.97 
E/818-3 Hand Clap Synth 3.97 
E/818-5 Watchdog Home Secuity 

(2 boards) 5.31 
E/819.1 Mains Audio Link 

(3 boards) 7.35 

E/819-4 Laboratory PSU 4.53 
E/8110.1 Enlarger Timer 3.40 
E/8110-2 Sound Bender 2.65 
E/8111.1 Voice Over Unit 3.97 
E/8111-2 Car Alarm 2.81 
E/8111-3 Phone Bell Shifter 2.96 
E/8112.1 Alcohometer (2 boards) 5.21 
E/8112.3 Bodywork Checker . . 1.75 
E/8112-4 Component Tester . . . 1.49 

1982 
E/821-1 Parking Timer 2.20 
E/821-3 Guitar Tuner (2 boards) . .5.55 
E/822.1 Ripple Monitor 1.92 
E/822-2 Allez Cat Pest Repeller. . 1.68 

E/822-5 Moving Magnet Stage. .. 3.49 

E/822-6 Moving Coil Stage 3.49 

E/8234 Capacitance Meter (2 Bd) 10.14 

E/824.5 Voltage Monitor 1.86 

E/825.1 CV Meg 2.72 

E/825-2 Analogue PWM 3.06 

E/825-3 Slot Car Controller 4.51 

E/826-1 Ion Generator (3 Bds) . . 8.00 

E/826-4 MOSFET Amp Module. .6.78 
E/826-5 Logic Lock 3.06 
E/826-6 Digital PWM 3.34 

E/826-7 Optical Sensor 1.74 

E/826-9 Oscilloscope (4 Board>) . 11.60 
E/827.7 TV Bargraph Main 4.56 

E/827-3 TV Bargraph Channel . . . 2.28 

E/827-4 Hotwire 2.63 
U E/827-5 Bridging Adaptor 2.38 

E/828-1Playmate (3 Boards) 720 
E/828-4 Kitchen Scales 1.84 

E/828-5 Sound Track 4.25 

E/829.1 Auto Volume Control . 1.84 

STRICLY CASH WITH ORDER -OFFICIAL ORDERS ARE NOT 
ACCEPTED 

Prices Quoted are valid until 1st October 1983 

How to order: indicate the boards required by 
ticking the boxes and send this page, together with 

your payment, to: ETI PCB Service, Argus 
Specialist Publications Ltd, 145 Charing Cross 
Road, London WC2H OEE. Make cheques payable 
to ETI PCB Service. Payment in sterling only please. 
Prices subject to change without notice. 
Total for boards £ PLEASE ALLOW 
Add 45p p & p 0. 45 28 DAYS FOR 
Total enclosed £ DELIVERY 

E/829-2 Dual Logic Probe 1.93 

E/8210-1 Message Panel (2 Boards) 10.70 
E/8211-4 Pulse Generator 5.29 
E/8212-1 ELCB 2.41 

E/8212-2 Servo Interface (2 Boards)5.87 
E/8212-4 Spectracolumn 4.82 

1983 
E/831-1 Fuel Guage 3.00 
E/831-2 ZX ADC 2.25 
E/831-3 Programmable PSU 3.00 
E/833-1 Sound Board 11.16 
E/833-2 Alarm Module 3.15 
E/833-3 ZX81 User Graphics 0.93 
E/833-4 Logic Probe 2.17 
E/834-1 Real Time Clock 7.60 
E/834.2 Thermemeter (2 Boards) . 8.47 
E/834-4 Stage Lighting - Main . . 11.94 
E/834.5 Stage Lighting - Display. . 3.00 
E/835-1 Compressor/Limiter . . . .5.38 
E/835-2 Single PSU 2.75 
E/83E-3 Dual PSU 3.49 

O E/835-4 60 W NDFL Amp 4.70 
O E /835-5 Balanced Input Preamp . 2.81 

E/835.6 Stage Lighting - Autofade 5.38 
E/835-7 Stage Lighting - Triac 

Board 4.12 
E/836-1 to 3 PseudoROM (3 Bds) 3.15 
E/836-4Immersible Heater 2.00 
E/836-5 Atom Keypad 4.50 

U E/837-1 Flash Sequencer 2.32 
E/837-2 Trigger Unit Main Board . 2.32 
E/837-3 Trigger Unit Transmitter. 1.44 
E/837-4 Switched Mode PSU ... 14.00 

What The PCB Code Means 
The letter (E) signifies that the PCB is 

for an ETI project (as opposed to a 

Hobby or Ham Radio project). The 
first two numbers give the year in 

which the project was published. The 
next one or two numbers before the 
dash give the month in which the 
project was published; the number 
after the dash identifies the project 
within the month. 

Signed. 

Name 

Address 

a 

ETI JULY 1983 
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CLEF,ELECTROÑIC MUSIC 
MICROSYNTH 

2`, Octave Music Synthesizer with two Oscd, 
Whys, two Sub-Octa Switched Routing and 
Thumbwheel. A comprehensive instrument otter 
in the full range of Synth. Music 8 effects 
FULL KIT £137 Also available In 3 parts 

PERCUSSION 
MICROSYNTH 
TwoChannel touch Sensative unit plus 
variable angle L F O. phaser. internal 
and external triggering 
FULL KIT £121 

t= Z.1 

? : iJ fe) 

xf lat~:, 
11:k 15.1 

BAN D -BOX PROGRAMMABLE 
BACKING TRIO 

THREE PIECE BACKING BAND 
Generates the sounds of three Instrumentalists 
to back Soloists 

DRUMS + BASS + KEYBOARDS 
Over 3,000 chord changes (60 scores) on 132 dll 
terent chords -extendable to 200 scores Master 
Rhythm also required. 
FULL KIT £235 EXTENSION £82 

88/72 NOTE PIANOS 
SPECIALISTS SINCE 1972 
Using Patented electronic technique to give advanced simuia- 
lion of Piano Key mama 

COMPONENT KITS 
including Keyboard 

78 NOTE £266 
2 NOTE £234 

The above may also be pur- 
chased in four parts. 

DOMESTIC KITS 
inc. Cabinet, P.A.. 8 Spkr. 

88 NOTE £442 
72 NOTE £398 

STAGE MODEL 
Inc. Cabinet 8 Stand 

72 NOTE £383 

ALL PRICES INC VAT, CARR. 8 TELEPHONE ADVICE 
SAE for fun Specs 8 MANF PRICES VISA.ACCESS 

CLEF PRODUCTS (ELECTRONICS) LIMITED tonel ETI) 
44A BRAMNALL LANE SOUTH BRAMNALL 

STOCKPORT CHESHIRE SK7 1 O ' 

' "TEL 061439 3297 

MASTER RHYTHM 
PROGRAMMABLE DRUMS 

Twenty -Four Rhythm programm- 
able Drum Machine with twelve 
instruments. Eight sections are ex- 
tended to 24/32 measures for two 
bar programming. Sequence opera- 
tion and instrument tone adjust. 
COMPLETE KIT £79 

STRING ENSEMBLE £198.50 
ROTOR -CHORUS £98.00 

SQUARE FRONT KEYBOARDS 
88 NOTE £60 49 NOTE £29 
73 NOTE f50 30 NOTE f19 
KEYSWITCH ITEMS ALSO AVAIL- 
ABLE 

TECHNICAL TRAINING 
IN ELECTRONICS, 
TELEVISION AND AUDIO 
IN YOUR OWN HOME-AT YOUR PACE 
ICS can provide the technical knowledge that is so essential 
to your success,knowledge that will enable you to take advant- 
age of the many opportunities open to the trained man. You 
study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 

City'& Guilds Certificates 
Radio Amateurs 
Basic Electronic Engineering (Joint C&G/ICS) 

. -Certificate Courses 
TV and Audio Servicing 
Radio & Amplfier Construction 
Electronic Engineering* and Maintenance 
Computer Engineering* and Programming 
TV, Radio and Audio Engineering 
Electrical Engineering,* Installation 
and Contracting 'Qualify for lET Associate Membership 

(CAC. Approved by CACC Member of ABCC 

POST OR PHONE TODAY FOR FREE BOOT LET 

1 
1 

Please send me your FREE School of Electronics Prospectus. 

Subject of Interest 

Name 

Address 

Post to Dept J625 
ICS School of Electronics CI 
160 Stewarts Road b1-622 9911 
London SW8 4UJ (All Hours) Ik duc ¡bon COrOOrariOe 

III. - OM Ell- MI- - al all - Ell MI- 

1 
1 
1 
1 

1 

It's easy 
to complain 

about 
advertisements. 

The Advertising Standards Authority. 
If an advertisement is wrong.weYe here to put it right. 

ASA Ltd.. Brook Hni ise,Tomngton Place, London WC1E 7HN. 

N EWE 
MODULARAUM 

TELEPHONE SYSTEMTOATIC 
Each ready built module is a complete exchange 
providing up to ten extension lines 

* Simply connect 'phones and power supply * Only two wires to each telephone * Uses ordinary dial or push-button 'phones * Complete privacy for conversations * Range of several miles * Fully expandable system 

+£ 

£1£24.50 p&p 

Each module allows two 'phones to be used at one time, 
two modules allows four, etc. 

RECONDITIONED 
TELEPHONES 
Push Button Trimphones £15 
+ C1.80 p8p. 2 for f28 + 
£2.50 
Push Button 746 £9.75 + 
£1.80. 2 for £18 + £2 50 
Recent Style Dial Phones 
£4.75 + £1.80 2 for £9 + 
£2.50. 5 for £20+C5 
Seconds (in good working 
order) 
Class 1 £3.50 + £1.80. 5 for 
£15+f5 
Class 2 (discoloured) £2.25 + 
£1.80.51or£9+£5 

TEMPERATURE GUAGE 0-120 C 
Remote sensor on 38" capillary. panel mounting dial 
55mm dia. Only £2.50 

16A 24OV RANCO THERMOSTAT 
Wide control range (low room temp. to over boiling point). 
Sensor on 22" capillary 2.30, including control knob 

BUY ONE EACH OF ABOVE FOR £5.50 

GEAREDSynchronousmotor.8 r.p.m. 240V A.C. 3Watt 
£2. 

SOLENOIDGAS VALVE. 240VA.C.5P.S.I. suitable for 
non -corrosive fluids. £ 2.20 UNISELECTORS- SOv, 4 Bank 

Horning Bank. 25 way £3.50 

BULGIN 3 pin free plug & panel socket. 2A 240V 
50p Desk -top Ten Way Manual Ex- 

change (key & lamp unit) 
with instructions 
C8 + £1.80 P&P 

DIAL -OUT WITH YOUR COMPUTER. PCB: s convert 
binary to dialing pulses and enable your computer to 
dial -out (with suitable interface). Ex -equipment. 
Tested. £12 with explanatory notes. 

Send S.A E for free leaflet on 
telephone systems. 

L.E.M. SERVICES ADD 50p P&P 
22 Emscote Road, ORDERS OVER Warwick, £7.50 POST FREE Warwickshire 
Tel: 0926 490740 unless stated otherwise 

ALL ITEMS - MONEY BACK IF NOT DELIGHTED 
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electronics today international 

SERVICE 
How to order: indicate the books required by ticking -the boxes and send this page, 'together with your payment, to: ETI Book Service, 

Argue Specialist,Publications Ltd, 146 Charing Cross Road, London WC2 OEE. Make cheques payable to ETI Book Service. Payment in 

I sterling only please. All prices include P br P. Prices may be subject to change without notice. 

BEGINNERS GUIDE 

Beginner's Guide to Basic Programming Stephenson £5.35 

Beginner's Guide to Digital Electronics £3.35 

Beginner's Guide to Electronics £5.35 

Beginner's Guide to Integrated Circuits £5.35 

Beginner's Guide to Computers £3.35 

Beginner's Guide to Microprocessors £5.35 

COOKBOOKS 

Master IC Cookbook Hallmark £10.15 

Microprocessor Cookbook M. Hordeski £7.70 

IC Op Amp Cookbook Jung £1425 

PLL Synthesiser Cookbook H. Kinley £7.70 

Active Filter Cookbook Lancaster £13.40 

TV Typewriter Cookbook Lancaster £11.15 

CMOS Cookbook Lancaster £11.85 

TTL Cookbook Lancaster £10.95 

Micro Cookbook Vol.1 Lancaster £15.30 

BASIC Cookbook K. Tracton £6.00 

MC6809 Cookbook C. Warren £725 

ELECTRONICS 

Principles of Transistor Circuits Amos £8.50 

Design of Active Filters with experiments Berlin £11.30 

49 Easy to Build Electronic Projects Brown £610 

Electronic Devices & Circuit Theory Boylestad £13.20 

How to build Electronic Kits Capel £3.55 

How to Design and build electronic Instrumentation Carr £9.35 

Introduction to Microcomputers Daglecs £720 

Electronic Components and Systems Dennis £15.00 

Principles of Electronic Instrumentation De Sa f11.10 

Giant Handbook of Computer Software £12.95 

Giant Handbook of Electronic Circuits £17.35 

Giant Handbook of Electronic Projects £11.75 

Electronic Logic Circuits Gibson £5.55 

Analysis and Design of Analogue Integrated Circuits Gray £30.25 

Basic Electronics Grob £11.30 _ 
Lasers - The Light Fantastic Hallmark £7.70 

Introduction to Digital Electronics & Logic Joynson £525 

Electronic Testing and Fault Diagnosis Loveday (7315 _ 
Electronic Fault Diagnosis Loveday £625 ` Essential Electronics A -Z Guide Loveday £750 

Microelectronics Digital & Analogue circuits and systems Millman £12.70 

103 Projects for Electronics Experimenters Minis £8.30 

VLSI System Design Muroga £34.10 

Power FETs and their application Oxner £9.40 

Practical Solid State Circuit Design Olesky £25 00 

Master Handbook of IC Circuits Powers £12 85 

Electronic Drafting and Design Raskhodoff £2215 ` VOM - VTVM Handbook Risse £8 50 

Video and Digital Electronic Displays Sherr £28 85 ` Understanding Electronic Components Sinclair £750 

Electronic Fault Diagnosis Sinclair £4.50 

Physics of Semiconductor Devices Sze £17.35 

Digital Circuits and Microprocessors Taub £3200 

Active Filter Handbook £7.60 

Designing with TTL Integrated Circuits Texas £1520 

Transistor Circuit Design Texas £1520 

Digital Systems: Principles and Applications Tocci £12.95 

Master Handbook of Telephones Traister £10.00 

How to build Metal/Treasure Locators Traister £E.00 

99 Fun to Make Electronic Projects Tymony £8.50 

33 Electronic Music Projects you can build Winston £E.95 

COMPUTERS & MICROCOMPUTERS 

BASIC Computer Games AhI £9.35 

From BASIC to PASCAL Anderson £5.95 

Mastering Machine Code on your ZX81 T. Baker £7.25 

UNIX - The Book Banaham £E.75 

Z80 Microcomputer Handbook Barden £10.95 

Microcomputer Maths Barden £11.90 

Digital Computer Fundamentals Barter £9.90 

Visicalc Book, APPLE Edition Bell £15.55 

Visicalc Book. ATARI Edition Bell £15.55 

Introduction to Microprocessors Brunner £23.00 

Programming your APPLE II Computer Bryan £1.25 

Microprocessor Interfacing Carr £1.70 

Microcomputer Interlacing Handbook A/D & D/A Carr £9.50 

Musical Applications of Microprocessors Chamberlain £28.85 

30 Computer Programs for the Home Owner in BASIC D. Chance £925 

Microcomputers Dirkson £9.30 

APPLE Personal Computer for Beginners Dunn £9.50 

Microcomputers/Microcomputers - An Intro Gioone £11.80 

Troubleshooting Microprocessors and Digital Logic Goodman £925 

Getting Acquainted with your VIC 20 Hartnell £8.50 

Getting Acquainted with your ZX81 Hartnell £5.95 

Let your BBC Micro Teach you to program Hartnell £7.90 

Programming your ZX Spectrum He rtnell £8.50 

The ZX Spectrum Explored Hartnell £6.95 

How to Design, Build aid Program your own working Computer System 

Haviland £9.30 

BASIC Principles and Practice of Microprocessors Hefter £7.15 

Hints and Tips for the ZXBI Hewson £525 
What to do when you get your hand on a Microcomputer Holtzman £9.95 

34 More Tested Ready to tun Game Programs in BASIC Horn £7.70 

Microcomputer Builders' Bible Johnson £12.40 

Digital Circuits and Microcomputers Johnson £14.55 

PASCAL for Students Kemp £7.20 

The C - Programming Language Kernighan £18.20 

COBOL Jackson £9.25 

The 1X91 Companion Maunder £9.50 

Guide to Good Programming Practice Meek £6.40 

Principles of Interactive Computer Graphics Newman £13.95 

Theory and Practice of Microprocessors Nicholas £11.35 

Exploring the World of the Person sl Computer Nilles £12.95 

Microprocessor Circuits Vol.1. Fundamentals and Microcontrollers Noll 
£9.80 

Beginner's Guide to Microprocessors Parr £5.35 

Microcomputer Based Design Peatman £11.30 

Digital Hardware Design Peatman £9.80 

BBC Micro R led Ruston £9.45 

Handbook of Advanced Robotics Safford £14.45 

1001 Things to do with your own personal computer Sawusch £8.50 

Easy Programming for the ZX Spectrum Stewart £7.15 

Microprocessor Applications Handbook Stout £34.40 

Handbook of Microprocessor Design and Applications Stout £37.60 

Programming the PET/CBM West £1700 
An Introduction to Microcomputer Technology Williamson £8.20 

Computer Peripherals tht t you cat build Wolfe £12.40 

Microprocessors and Mirocomputers for Engineering Students and Techni- 
cians Woo and 17.10 

REFERENCE BOOKS 

Electronic Engineers' Ha idbook Fnk £56.45 

Electra tic Designers' Handbook Giacoletto £59.55 

Illustrated Dictionary of Microcomputer Technology Hordeski £8.45 

Handbcok for Electronic Engineeing Technicians Kauffman £27.50 

Handbook of Electronic Calculators Kauffman £35.00 

Modem Electronic Circu t Reference Manual Marcus £44.00 
International Transistor Selector Towers £10.70 
International Microprocessor Selector Towers £16.00 

International Digital IC Selector Towers £10.95 

International Op Amp Linear IC Selector Towers £8.50 
Illustrated Dictionary of Electronics Turner £12.95 

VIDEO 

Sorrier(' Home Video Cassette Recorders Hobbs £12.95 

Complete Handbook of V deocassette Recorders Kybett £9.25 

Theory and Servicing of Videocassette Recorders McGinty £12.95 

Beginner's Guide to Video Matthewson £5.35 

Videe Ilecording: Theory and Practice Robinson £14.40 

Video Handbook Van Wezel £21 90 

Video -echniques White £12.95 

Please send me the books indicated. I enclose cheque/postal order for 

E Prices irclude postage and packing 
1 wish to pay by Access/Barclaycard Please debit my account. 

¡5 2 2 41 111fl 

41912191 

Signed 

Name 

Address 
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MONTHLY IN 
ELECTRONICS TODAY - 
YOUR OWN 'WHERE TO 

BUY IT' GUIDE 

AVON. 

ANNLEY ELECTRO 

190 Bedminster Down Road 
Bedminster Down, Bristol 

Tel: 0272 632622 
Open: Mon -Sat 9am-8.30 pm Wed 9am-2pm 

CHESHIRE, 

41 Winwick St., Warrington 
tcs Tel. 54174 

Open: Mon -Fri 9.30-6 
(closed Tuos) Sat 9.30-5 

Components, aerials & burglar alarm 
specialists 

DORSET 

D.J. ELECTRONICS 
64 Ensbury Park Road, 

Bournemouth. 
Tel: (0202) 515073. 

Open: Mon -Sat 9am-6pm. 

LANCASHIRE 

ETESON ELECTRONICS 
158 Lower Green, 

Poulton-le-Fylde, Blackpool 
Tel: (0253) 885107 

Open 9 30am 12.30 1.30-5 30 Closed Wed & Sun 
Electronic Component Specialists. 

Ir 
1 
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I 
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I 
I 
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I 
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I 
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ADDRESS: 

TEL. NO.: 

OPENING HOURS: 

RETAIL Li WHOLESALE 1 MAIL ORDER j (Please tick) 

CONTACT: (FOR OFFICE USE ONLY) 

MERSÉYSIDÉ 

MYCA ELECTRONICS 
2 VICTORIA PL. SEACOMBE FERRY, 

WALLASEY, L44 6NR. 
Tel: 051 638 8647 

Open Mon -Sat 10am-5.30pm 
Mail Order price list 50p refundable 

PROGRESSIVE RADIO 
93 Dale Street. Tel 051 236 0982 

47 Whitechapel, Tel 051 236 5489 
Liverpool 2 

THE ELECTRONICS SPECIALISTS' 

Open: Tues-Sat 9.30-5.30 

lect 

B 

WYMCA Building, College St., 
ics St. Helens Tel. 50707 

Open: Mon -Fri 9.30-5.30 
(closed Thurs) Sat 9.30-5 

Components, aerials & burglar alarm 
specialists 

W. MIDLANDS 

H. G. ELECTRONICS CO 
1350 Stratford Rd., Hall Green 
Birmingham. Tel: 021-777 2369 

Open: Mon -Sat 9-5.30 (Closed Weds) 
Electrical accessories, plugs, skts, leads, 

Electronic components, computers, audio, 
video, tape, disco, hi-fi ... 

NORTHAMPTONSHIRE . 

* A new company selling electronic components. 

* Mail order and walk -round supermarket. 

* east stocks and very competitive prices. 

E 
InsMarch, Oarentry. Nall 61Q. 

Telephone 03212 5523. leis. 311245. U (Off A45 opposite John O'6aunt.1 

FOR YOUR BUSINESS TO 
BE INCLUDED, CALL 
ELECTROMART ON 

01-437-1002. 

S. WALES 

STEVE'S ELECTRONIC 
SUPPLY CO. LTD. 

45 Castle Arcade, Cardiff 
TEL: 0222 41905 

Open: Mon -Sat 9-5.30 
For components to computers 

-WARWICKSHIRE 

HZON 
ELEGTRON(GG 

Charlotte St, Rugby. Tel: Rugby 78138 

Open 5 Days 10-6 (closed Wed) 
Wide range of components and R.S. stockists 

1983 Mall Order Catalogue 75p 

WORCS/W. MIDLANDS 

»anvil§ I 
103 Coventry St., Kidderminster 

Components, computers, car radios, 
C.B.'s, amateur radio 

and all electronic hobby equipment ® Open: Mon -Sat 9-6, Sun 10-2 

` ' TEL: 0562 2179 

YORKSHIRE 

ACE MAILTRONIX LTD. 
3A Commercial Street, 

Batley. Tel: (0924) 441129 
Open. Mon -Fri 9am-5 30pm. (Sat 1pm) 

Retail and wholesale. 

Please include my business details in the next available issue of ELECTRONICS TODAY 
INTERNATIONAL: 

BUSINESS NAME: , s , 
I f 1.. 
% gO 

%i'... 
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ELECTRONICS TODAY INTERNATIONAL CLASSIFIED 

Lineage: 
35p per word (minimum 15 words) 
Semi Display: (minimum 2 cms) SA 
£10.00 per single column centimetre 
Ring for information on series bookings/discounts 
All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and 
conditions printed on the advertisement rate card (available on request) S.-1° 

01-437 1002 
EXT 204 
Send your requirements to: 
Julia Bates, 
ASP Ltd., 
145 Charing Cross Road, 
London WC2H OEF 

WANTED 

WANTED: ELECTRONIC 
COMPONENTS and test equip- 
ment. Factories cleared. Good 
prices given. O Services, 29 
Lawford Crescent, Yateley, 
Camberley. 

PLANS 'N DESIGN 

AMAZING ELECTRONICS 
PLANS.Lasers, super -powered 
cutting rifle, pistol, light show, 
ultrasonic force fields, pocket 
defence weaponry, giant tesla, 
satellite TV pyrotechnics, 150 
more projects. Catalogue £1 
(refundable) from Plancentre, 
Bromyard Road Industrial 
Estate, Ledbury HR8. 

'BOOKS & PUBLICATIONS 

PARAPHYSICS JOURNAL 
(Russian translation); psycho- 
tronics, kirlianography, helia- 
phonic music, telekinetics. 
Computer software. S.A.E. 
4 x 9" , Paralab, Downton, 
Wiltshire. 

SOFTWARE 
APPLICATIONS 

HIGH RESOLUTION GRAPH- 
ICS For Sinclair ZX81 1K with- 
out hardware! Tape and in- 
structions only £3.99. P. 

Moody, 1, Benson Street, Cam- 
bridge CB4 3QJ. 

CORTEX SOFTWARE 
GRAPHICS SKETCHPAD. 
Easy design and modification 
of shapes and chars, Very use- 
ful tool for games animation. 
Cassette and user guide. 
£4.95. G. Alexander, Flat One, 
40 Priory Road, Malvern, 
Worc. 

NASCOM t 2 speach using SP - 
0256 I.C. circuit details and 
software to drive PIO £3.50. 
R. W. Chandler, 15 Belvedere 
Mt, Leeds LS11 7ED. 

EXHIBITIONS 

SUSSEX MOBILE RALLY. A 
day by the sea with the family 
for £1. Brighton Raceground. 
17th July. 10.30 am - 5.00 pm. 
Free car parking. Good cater- 
ing under cover. 

. KITS - 

DIGITAL WATCH REPLACE- 
MENT parts, batteries, displays, 
backlights etc. Also reports pub- 
lications, charts. S.a.e. for full list 
Profords Conersdrive, Holmer- 
green Bucks. HP15 6SGD 

PRINTED CIRCUITS Make your 
own simply, cheaply and quickly! 
Golden Fotolac light-sensitive 
laquer - now greatly improved 
and very much faster. Aerosol 
cans with full instructions, £2.50. 
Developer 35p. Ferric Chloride 
60p. Clear acetate sheet for 
master 15p. Copper -clad fib- 
reglass board, approx. 1mm 
thick £2.00 sq. ft. Post/packing 
75p. White House Electronics, 
Castle Drive, Praa Sands, Pen- 
zance, Cornwall. 

MINIATURE TRANSMITTER 
KIT. Complete with easy to 
follow instructions. Only £4.80. 
Ashley, 10 Stone Road, Coal 
Aston, Sheffield S18 6AH. 

BUILD A HE -NE LASER. 
Plans and instructions £2.00. 
includes lists of all compo- 
nents, (can be purchased 
separately). Lasertronics, 
21 Grosvenor Road, Scar- 
borough. 

PUSH BUTTON TELE- 
PHONE, 40 number memory. 
Build your own for around £16 
using standard components. 
Fullcircuit,plans,andconstruc- 
tion details, £3 (not BT 
approved). Ms M. J. Ellis, 
1 Wells Drive, Heaton, Mersey, 
Stockport, Cheshire. 

ADD ONS 

TELETEXT (Oracle/Ceefax) 
add-on adaptors for any televi- 
sion. Only £147.50 plus £2.45 
postage. Also Viewdata (Pres- 
tel). AccessNisa. Cytel (ETI). 
Freepost Bristol BS10 6BR. 
(0272) 502008 anytime. 

FOR SALE 

AMPEX 1" TAPE TRANS- 
PORT MECHANISM. £350. 
Set 8 -track heads £50 with cir- 
cuit plans and construction 
details. 19" rack mounting cab- 
inet, 6ft tall, free to purchaser. 
061-998 7143. 

TANGERINE MICROTAN 
COMPUTER. Professionally 
built V2.3 monitor, manual £40. 
Memotech 16K memory pack, 
brand new. Boxed £25. Tel: 01- 
455 0320. 

FOR SALE 

CABINET FITTINGS 
irelciorhs. Cu.a+.nys. N.,ndivs. Castes 
Fl.unt Case Locks 8 Pans Jacks ALSO - 

Buylms. Reeero Irays,PA N m.c Sta 
ASS Glasst.Me Ho. ns 
CELESTION POWER 
Speakers 

I 

PD1311. 
Send 

JOtt ctle 4uer 
PO W. dust atad 

..ata,oyue Adam Hall (ET Supehes). 
Unh B. Carlton Court. Grainger Raed. 

Southend on.Sea. 

CONVERT ZX81 to Eprom 
programmer. ZP4000 unit £55 
+ VAT orSAE details Enterprise 
Technology Limited. P.O. Bo' 
140, Wigan WN3 6LF. 

ELECTRONIC ORGAN KEY- 
BOARDSand other parts being 
cleared out as special offer. 
Elvins Electronic Musical 
Instruments, 40A Dalston Lane, 
London E8 01-9868455. 
VERORACKS 19" BRAND 
NEW, beautifully made, will 
take card size 11.5 cms by 20.1 
cms it has 40 card slides 
marked 1-20. Lockable front 
panels siza 11.5 cms by 30.5 
cms and 11.5 cms by 13 cms 
(PSU PANEL) PSU chassis in- 
cluded with plug and socket on 
back panel. 5 off "D" type cut 
outs on rack back panel, provi- 
sion for fixing board sockets on 
rack. Only £30.00. Custom 
made fully enclosed case for 
the above, with carrying han- 
dles and back panel cut out for 
rack connections, colour Blue 
Only £25.00. RACK WITH 
CASE FOR £50.00 al` prices 
have VAT and postage included 
in them. "O" SERVICES, 29 
LAWFORD CRESCENT, YATE - 
LEY (0252) 871048 CAM- 
BERLEY, SURREY. 

SHEETMETAL FOLDERS 18" 
x 18c Steel, 16G Aluminium 
bench or vice held. Hobby or 
Light industrial use. £38. 
01- 
890-7838. Day/evening. 

Whatever you are 
selling. 
Do it quickly 
and cheaply 
Phone ASP 
Classified 
01-437 1002 

Al 

ALARMS 

051-228 3183 

INTRUDER ALARMS LTD 

WHOLESALE SUPPLIES 

MAIL ORDER DEPT 

Bell Boxes ... .. £6.00 
Dummy Boxes.. £4.50 
Bell 6" . .. ... £7.50 
SIRENS 
Mmimite . . .... .. .. ....... £4.50 
Electronic £7.50 
Cable 14 cowl .. . .... .... £7.00 
PRESSURE MATS 
Stair... .... £0.95 
Standard . .. ..... ... .. £1 .50 
CONTROL PANELS 
Battery T/E/E .. .. .. £20.00 
F.S.N. 20/40 .. . ... ... £36.00 
CONTACTS 
Aluminum. .. £1.85 
Surface. .. £0.75 
Flush. . .. .... £0.65 
Ou.ckf.ts £0.75 
BEAMS 
Infra Red. .. ... £31.50 
Ultrasonic comp . ... .. .. £38.00 
Rec Battery ... .. £6.95 

rle000nr on q,ennry - Pleaaa add 15% 
VAT 

FOR ORDERS LESS THAN Or P&P WOO 
OVER Clb P&P FREE 

At ALARMS ors 
86 Derby Lane, Old Swan. Liverpool 13 

CENTURION 
ALARMS 
We manufacture, 
you save £ £ £'s 

Send s.a.e. or phone for our 
Free list of professional 
D.I.Y. Burglar Alarm Equip- 
ment and accessories. 
Discount up to 20% off list 
prices, eg. Control Equip- 
ment from £15.98, Decoy 
Bell Boxes from £5.95 inc. 

TRADE ENQUIRIES WELCOME 

0484-21000 
or 0484 35527 (24 hr. ans.) 
CENTURION ALARMS IETII 

265 Wakefield Road. Huddersfield 
n141359BE. W yorkahue 
Access b V.se 

Ordels Wa.cm.eu 

BURGLAR Alarm Equipment. 
Please visit our 2,000 sq. ft. 
showrooms or write or phone for 
your free catalogue. C.W.A.S. 
Ltd.. 100 Rooley Avenue, Brad- 
ford BD6 1DB. Telephone 
0274 308920. 
BURGLAR ALARM EQUIP- 
MENT: As used in thetrade.JN 
Security Centre, 176 Syden- 
ham Road, London SE26 5JZ. 
01-778-1111. Showrooms 
open six days. 
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EQUIPMENT. COMPONENTS 
U.V. LIGHT EXPOSER UNIT for 
use in prep. of photo -resist 
P.C.B's. Attractive wooden con- 
struction with exposer area of 
250 x 150 mm. Case 350 x 250 x 
95 mm. 240v operation. Only 
£37.00 p&p Send cheque to 
V.E.P. Ltd. 5 Hewens Rd. Uxbridge 
UB10 OFR. 

NEW 1983 EDMUND 
SCIENTIFIC CATALOGUE 

NOW AVAILABLE 
72 pages of 

Solar Energy. lab Equipment, 
Photography. Magnifiers. 

Health. Astronomy. Motors. 
Magnets. Holography, Fibre 
Optics. Weather. And More' 
Send for FREE copy to: 

Dept ET1 O, 
Rhenbergs Sciences Ltd, 

Sovereign Way, Tonbridge. 
Kent TN9 1 RN 

or phone 0732 357779 

EASY MONEY. Installing elec- 
tronic alarms in friends cars. 
Sounds if headlamps left on. 
Fitted 5 mins. Full details £1 + 
SAE. F. W. Kelly, 6 Rydal Close, 
Sacriston, Durham. 

SH UGART SA400 51/a" SS/DD. 
Floppy Disc Drives £55 each. 
Fedrranti VDU for spares/ 
repair £60 ono. Orpington 
71317. 

HIGH POWER MERCURY ION 
LASER, emits green/red light. 
Easily built by the amateur con- 
structor. Ideal school project, 
etc. Comprehensive kit of plans, 
including source of all materials, 
£5.25 + 25p P&P. Lasertech, 31 
Mill Brow, Chadderton, Lancs. 

u 

COPPER CLAD Double Sided 
Fibreglass, 12" x 8". 10 sheets 
£6. 5 sheets £4. Davron, Box No. 
E.T.I. 202, ASP Ltd., 145 Charing 
Cross Road, London WC2. 

AERIAL AMPLIFIERS Improve 
weak television reception. Price 
£6.70, S.A.E. for leaflets. Elec- 
tronic Mailorder, Ramsbottom, 
Lancashire BLO 9AGH. 

. 

Printed Circuit Boards 
to your specification 
from artwork through to 
finished board. 

ts^. 0 

QUICK DELIVERY - 
COMPETITIVE PRICES 

+ao10 
11!1!1.11-: 

35 Grosvenor Road, 
Twickenham, Middlesex 
TEL:01.891 1923/1513 Telex:29509: 

The 
Circuit Broker 

selects from twenty reliable, 
economical P.C. suppliers. 

The Circuit Broker, W.Q. Ltd., 
19, Storey's Way, Cambridge CB3 ODP 

Tel: (0223) 311811 

NEW COMPONENTS 
CHEAPEST PRICES 
New lull spec pans ex stock Same day 

despatch SAE a- phone for full lists 
Example prices: 10 uf. 35v radial 
capacltators 5p each. 100'/.w resis- 
tors 75p (1K, 10K. 100K - other 
valves available) BC308B 10p each 

251N 4148 for only 45p 
COLCHESTEF COMPONENTS 

Unit A2 
Cowdry Centre, Colchester 

(0206) 66345 

MAIDSTONE ELECTRONIC 
COMPONENTS shop. Thy- 
ronics. Control Systems 8, San- 
dling Road, Maidstone, Kent, 
Maidstone 675354. 

NOW OPEN IN NEWCASTLE, 
Waterloo Street, "Marlborough 
Electronic Components" for the 
best in electronic components, 
test equipments etc. Tel 618- 
377. 

FOR ALL YOUR CLASSIFIED 
REQUIRMENTS PHONE 

ASP LTD. 
01-437 1002 

- CLASSIFIED ADVERTISEMENT - ORDER FORM 
Advertise nationally In these columns to over 100,000 readers for only 35p per word (minimum charge 15 words). Simply print your message in the coupon and send with your cheque or postal order made payable to Argus Specialist Publications Ltd to: 

CLASSIFIED DEPT., ELECTRONICS TODAY INTERNATIONAL 145 Charing Cross Rd., London WC2H OEE. Telepthone: 01-437 1002 
Please indicate classification required. 

Name 
Address 

Tel. No. (Day) 

WE TAKE ACCESS AND BARCLAYCARD 
Please place my advert in E.T.I. for months. Please indicate number of insertions required. 
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APPOINTMENTS 

TRAINEE ASSISTANT 
FILM RECORDISTS 

Would you like to specialise in sound with the BBC TV's Film 
Department? 

Trainee Assistant Film Recordists work initially in Sound 
Transfer and Dubbing areas operating sound recording 
equipment with the prospect of moving on to location Film 
Recording work in due course. 

EXCELLENT TRAINING is given if you have ambitions to do 
this type of work but lack experience. You will need 'O' level 
standard of education or equivalent, preferably including Physics 
and/or Maths and a basic knowledge of electronics. Applicants 
should be able to demonstrate a practical interest in Sound 
Recording. Normal hearing and colour vision are essential and 
applicants must hold a current driving licence or be prepared to 
obtain one within a reasonable period. 

Successful candidates will start their three year training period in 

January 1984 at a salary of £5,451 (currently under review). An 
additional allowance is paid for shift work (not nights). Based 
West London. Relocation expenses considered. 

Contact us immediately for application form (quote ref. 1350/ETI 
and enclose s.a.e.): BBC Appointments, London, W1A IAA. 
Tel. 01-580 4468 Ext. 4619. 

Completed application forms to be returned by Friday, 
15th July 1983. 

We are an Equal Opportunities employer 

atv 

Fróóst effective 
results when you 

need to recruit 
Top Quality 
Personnel 

Phone 
ETIAppoi rtmeits 

01.437 1002 
extn 204 

METROPOLITAN POLICE 

Are you interested in Security? 
The Merrop>Inon Police Off ce has voconces in southeast London for a number of 

Telecommunications 
Technical Officers,.... 

to work on the maintenance on installation of intruder alarm systems 

The duties include planning detailed regui ements and acting os team leader on the 

installation of systems, maintaining haisor with those responsible for the provision of 

services a d preparing orders f r eguipme nr required preparing documentation of the 

system including drawings and commissioning the alarm system when installation is 

complete On -site training will be given an necessary. 

Candidates must possess on ONC in Engineering or on equivalent City At Guilds/TEC 

quobbcaren m o relevant discipline and o least 4 years e.penence in electronics 

Salary (al -der review) C7.203 po to C9,403 pa inclusive of inner London weighting 

Annual lesve 4 weeks 2 days r sing to 6 weeks plus l0'h days public and privilege 

holidays 

There ore good prospects for pi omot ion 

For further details and in application form wire to 

The Establishment Ofbmr, 
Room 213 (E'l/TTO(S)) 
lOS Regency Street 
LONDON SW IP SAN 

or ring 01.2:13 3122 (24 hour answering service) 

Closing dote for receipt of completed applications is 

24th June 1933 
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D est 

D uy 

D 

rofton 

IT'S A BETTER BUY THAN MOST AT 
LESS THAN £4 PER MHZ. 

THE PRICE IS AS CRISP AS THE IMAGE. 
ORDER TODAY -WE'LL SHIP RIGHTAWAY. 

All major Credit Cards accepted. 
Phone for details of cased and open 

frame monitors. 

CROFTON ELECTRONICS LTD. 
35 GROSVENOR ROAD, TWICKENHAM. MIDDX 01891 1923/1513Tekx 295093 

POWER DIMME 
A range of electronic modular dimmers designed to 
suit your custom channel and facility requirement 

Considerable saving over commercial equipment 
All the commercial facilities and more 
Compatable special effects 
Preset/remote/master 

s'", Easily installed and wired 
SPC - Simple but effective 1000W cntroller E15.70 SPU - Used in conjunction with RS units for 

. 111.90 Remote desks in 1000 and 2000W versions ...023.90 (2K) MC - Master dimmer for SPC/RS units 
RS - Remote controller for SPU/SPC Units .................[9.40 SUP/REF - Supply/signals for up to 50 modules... ..... [20.00 Discounts on above only (order £100 to 0198 25% C200 to 0299 C300 + 35% EFFECTS ACCESSORIES MXSL - Four channel sound to light ...133.20 MXLS - Four Channel Sequencer 021.40 MXLC-S Four Channel sound chaser C24.00 

128.70 
MXECF Dip Dipless Electronic Cross)ade 

3 CHANNEL SOUNDILIGHT 
CHASER £35.10 
LB31000SLC 

Vr 

A high performance sound to light providing bass 
mid and treble separation employing active 
filters Act, imabe kwitcheng to base in the 
absence if muss. s goal 1000W chart 

STEREO DISCO 
MIXER/PREAMP 

LBPA3 
M 

Ceramic 
Megeellc 

C 

Main supply C7.20 
PFL supply £100 

£36.70 
Magnetic or ceramic deck 

versions please state 
All the requirements of a stereo disco Dreamy 
on one board, left and right deck mi.ers/tone 
controls/mac mixer/tones/met auto fade 
over decks and P F L The unit can be used with 
',wary any power amp 

3 CHANNEL SOUNO/LIGHT 
LB31 000SL 

£22.70 
All the advantages 

of the SLC without chase 
Controls bass/tried/treble/master sensdwdy 

AND MORE! 
* 4 CHAN 51 AUTO CHASER 
* 4 CHAN MULTI SOUND CHASER 
* 4 CHAN SEQUENCER 
* 4 CHAN SOUND CHASER 
* FASCIA PANELS 

Active Crossovers £17.90 (supply 07.201 
13 -way 300Hz/3kHz) 

Don't hesitare to wrne or phone for immediate information. All prices include VAT. Please include 75p post except power dimmer 1[2.15). Cheques/ PO COD Access all welcome 
Tel: 01-640 6053 IMon to Fri 9 to 4.301 

L Et B ELECTRONIC 34 Oakwood Ave, Mitcham, Surrey CR4 3DP 

E.T.I. - 
JULY 83 
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Get moving with these new developments in UK Robotics 
- advanced electrohydraulic designs for 
education, industry and now available 
to the home constructor. 
Hebot II is a turtle -type robot whch takes programming 
Out of the two dimensional world of the VDU rip the real 

nree dimensional world Given a DC supply of 9.15V it can 
perform a bewildering number of moves under .omputer 
control - forwards backwards ten and right - with each 
wheel independently controlled It ras blinking eyes, bleeps 
with a choice of two tones and has a solenoid Operated pen to 

Chart its progress Touch sensors coupled to its shell return 

data about its environment. to the computer for it to calculate 
evasive or exploratory action Hebo: 11 connects directly to 

an 1,0 port or alternatively with the universal interface board 
t) the expansion bus of a Zx81 or Other computer 

Robotic experience is becoming as essential a sublect as Computing 

MICROGRASP provides the lowest oast means of a:quinng trial 

e :penance but despite its ultra low price the robot has considerable 
vrrsatil ty There are 5 axes each usrrg a servo motor and there is 

feedba:k from each of the arm movements Control is by any 

c Ornpiler with an expansion bus - the Zx61 being particularly suitable 
Servoirg is achieved with hardware on the interface board to keep 

p'ogramming simple and the robot is operated under BASIC 

comma nds with no computer specific sor ware required The interface 

b lard s memory mapped using only 64 bytes at any o' 1024 switch 

selectable locations 
MICRC'GRASP robot kit with power suopiy 
1.niver;al computer interlace board kii 

23 way edge connector 
Z<81 peripheral RAM Pack splitter board 

. 
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I*BOTT II 
N t: 

Up to the nano -second hard, firm and softwar, 
developments embodied in a complete system. r 

Mega Hertz 16 bit CPU; 64K upwardly compatible 
DRAM; separate 16K video DRAM and 24K TI Powe, 
Basic with overwrite. Supports up to four Disc drives of 
mixed type with 16 serial I/O ports. Programmable Baud 
rate and comprehensive E Bus interface designed to 
support real world applications. 

Very high resolution graphics gives 3D simulation in 16 

colours on 36 prioritised planes of user definable characters. 
Software FORTH coming includes this trendy language along 
with NOS C/PM. 
Hardware components available separately with details in Nov, 
Dec, and Jan issues of ETI. Software features include; Real time 
clock, full renumber command, buffered I/O to free machine whilst 

Top of the range is the Genesis P102 which has dual speed 
control, continuous servo operation and double acting 
cv'inders for increased torque on the 'wrist and arm ro:ation 
joints The microprocessor based control system nas addi- 
tional memory. position interrogation via the RS232C inter- 
face increasing the versatility of computer control and inputs 
are provided for machine tool interfacing. 
6 axis system READY BUILT £1950.00 
Powertran CORTEX 16 bit 64K computer Kit £295.00 READY BUILT £395.00 

(Electronics Today International Dece, ber ssue on CORTEX) 
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Example prices and 
specifications 

Genesis S101 
Basi 19'" 11" 75" 
l hinu capacity t 500ám 
Arm lift 66" 
Weignl 29Kg 
4 axis model in kit ICnn 
5 axis model in kit IOnn 

Genesis P101 
Baso 19'" 11" 7S- 
litting cap it, 2003gm 
Arm lengths between axles 14 0" 
Weight 34Kg 
4 a.is model in kit form £675 
6 axis model in kit form £595 

Complete Systems as shown In 
Photograph above 

Genesis 5101 
4 axis system in kit 'arm £681.50 
5 axis system n kit form £737.50 
S a ' i ^ Reach, Built £ 1450 
Genesis P101 

6 a.., o,sl' n n kit um £945.00 
6 axis systi n Ready Built f1650 

All prices exclusive of VAT 

GENESIS P102 PROCESSOR BOX, HAND HELD 
CONTRCLLER AND CORTEX COMPUTER 

£ 145.00 
£48.50 

£2.50 
£3.00 MICROGRASP, INTERFACE BOARD AND ZX81 

printing, call to machine code routines, hexadecimal support and user- 
friendly textual error trapping messages. 

If computers interest you then the Cortex will expand your under- 
standing infinitely more than otf the shelf machines. Use it in 

business, education, research or just play with the incredible 
graphics capability. At Powertran we are using these machines in 

conventional roles, in product control and R & D. We shall co- 
ordinate the Cortex user group and distribute software fo the 

TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 + 

VAT. Complete 16 bit 64K compt.ter ready built £395.00 + VAT. 

i =_ 
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With prices starting below £1 000 the Genesis range of general purpose robots 
provide a first rate introduction to rot'ctis for both education arid industry 
Each has a self-contained hydraulic low=r source which enables loads of 
several pounds to be smoothly handler] The system operated frcrr a singe 
phase 240 or 120V AC supply or a 12V DC supply The machine car be supplied 
with up to 6 axes each of which is fully nicepen lent but capable of p. multaneoes 
operation Position control is achieved oy means of a closed -loop feedback 

£425 system based around a dedicated micrrl6r.7cessor Movement sequences can 
£475 be entered. stored and replayed by use ota hand held conlrolfer. alternatively ft re 

systems can also be interfaced to an external cc mputer via a stancard RS 232C 
link 

r . 
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GENESIS 5101 AND GENESIS P101 WITH PROCESSOR BOXES 
AND HAND-HELD CONTROLLERS 

WORLD 
LEADERS 

IN 
ELECTRONIC 

l -ter' KIT DESIGN 
AND SUPPLY 

(CYBERNETIC DIVISION) /011TWPY I143UTaiAL ESTATE 
ANDOVER HANTS SP10 tHU (Mon. _n. kirk. (0264184455 

Export Enquiries Polnertran International 
Hollom Down Farm Lcpaombe Salisbury 
Wiltshire SP5 1BP 

e Tel: 0264 781545 TL X: 477407 ZENMON 



Send nuts for an appli- 
cation form - then buy it 
with 111AP('ARI). 

ft1APC,RI) gives you 
real spending potter - up 
to 24 times your monthly 
payments - instantly! 

. ... ..... .......................................... 

aplin Ne 
Sole UK Agents 

for Heathkit 
NOW nil; ttorld-famous Heath - 
kit range of superb electronic kits 
is available from hlaplin - the 
newly appointed exclusive UK 
distributor. Kits range from a 

simple clock for beginners lo a 

unique Robot (see pie) 1tith which 
you can learn about robotics. 

rhere is a range of training 
courses covering electronics and 
computing topics, many contain- 
ing constructional projects. For 
full details, pick up a copy of the 
latest \laplin magazine or It rite 
for a free copy of our Ileathkit 
catalogue. Order As XH62S. 

GREAT PROJECTS - FROM E&MM - 

OUR NE,, hook "Best of E&X1111 
Projects Vol. 1" brings together 21 
fascinating and novel projects from 
F:&N1\1's first year. 

I'iojects include Harmony Gen- 
erator. Guitar Tune'. Hesadr n. 
Sy mom. Auto Swell, Partylite, Car 
Aerial Booste'. MOS-111 h Amp and 
other musical. hi-fi and car projects. 
ORDI-R AS \11611(. PRI('li 11. 

Maplin's Fantastic Projects 
FI I.I. I)I:FAIl.s in our project 
books. Price 70p each. 

In Hook I 120W I its 
\11>51:1:I Cumin-Amplifier 
I lnnctsal l inter \\uh Ir ptogrun 
times and 4 otuputs Tempera- 
ture Gauge Soy Vero Projects. 

In liuuk 2 {XA(12(1 IIonte 
SeLuoits System 'I nun ('onuul- 
let tits 14 trains on one circuit 
Stopwatch nit multiple modes 

\liles-per-Gallon Meter. 
In Book 31 \ A031)) 7. X5 I hey - 

hoard \kith electronics Steleo 
25\\' \lOSI 1:1 Amplifier I)op- 
pleo kadat Intruder Detector 
Remote Control for brain Con- 
troller. 

In Bock 4 (5:51)46) Telephone 
l:sch:urge for 16 e\Icnsions 
Frequency Counter 101 -it to 

61X1\Ill/ I 'III asoni Intruder 
Detector I/O Pon for 72.:5I 

car Hui d at mart Remote 
Control fur 25\V Stereo .\mp. 

In Book 5 (\,051'1 \lodent to 
I:utopeati standard 11111\\' 240V 
.\C Inserter Sounds Generator 
for /551 Central Ilealing 
Controller l's tic Hutton for 
Ilunte Security System slodel lain Projects 'Fmk.' for lis- 
ternal Sounder. 

In Book 6 I\A06G) Speech 
Sy nthesiser for ZXS1 & VIC211 

25W Stereo 
f_ 1G. 

MOSFET Amplifier I ..' ` a_ - 
Over 26\\'/channel into 81! at 

Ikl-I, both channels driven. 
Ft equencl I cspomsc 21)111 to 
41)kHi 
Loss distortion. loss noise and 
high reliability power MOSFET 
output stage. 
Estrentels easy to build. Almost 
ever ything fits on main pch, 
cutting inter \siring to just 7 

wires Iplus toroidal transformer 
and mains lead terminations). 

('oniplete kit contains every- 
thing soil reed including pr e - 
drilled and printed chassis and 
wooden cahinct. 

Full details in Projects Hook 3. 
Pr ice 70p I XA03I)I. Complete kit 
only 155.20 incl. \'.\T and car- 
riage 11.\V7IN). 

POST FIIIS COUPON NOW! 
Please send me a copy of your 
1953 catalogue. I enclose II.51) 
line. l'& I'). If I ant not completely 
satisfied I may return the cata- 
logue to you and have my money, 
refunded. If you live outside the 
Uh send 1'1.90or It) Jitter national 
Reply Coupons. 

Ni. me 

\ddress 

Post Code 

Module to Bridge tno of our 
\MOSll:'I Amps to make a 3511\V 
Amp 7\itl Sound on sour I.\' 
Scratch Filter I);rnp \Icier 
Four Simple Projects. 

In Book 7 15,511711) `\lodem 
Interface for Z.\11 I /\'IC -'11 Digi- 
tal l:nlarger 1 nncr/Controller 
D\ers Audio Processor Sweep 
O.eillator SIinilab Posse], 
Supply Hectronic Lock and 
others. 
' Pon/et r for fonts 7 here in an 
udi ant et/ state to the tunic of 
It (tutu,'. hilt (uitt'nn May chattp;t. 
prior n) publication (due Ntlt 1/u], 

MAKIN pnvileged.r.ourv holder 

56190010 

M SM. 
F p, 0.t, NOV 19 

Computer 
Shopping 
Arrives 

AS FROM .June 1st you can 
place orders directly oil our 
computer from your personal 
computer. The computer shop- 
ping revolution has arrived! To 
communicate, you'll need a 
modem (our RS232 compatible 
modem kit is I.1199H price 
£39.95) and an interface lour 
/.XRI interface 1.KO8.I price 
£24.95 is available already ssith 
many more for most popular 
micros coming soon). 

Just dial us up on 1)711_2 552941 
and you'll he able to interrogate 
out stock Iile then place your 
order, type in your credit card 
number and a few minutes alter 
you hang up your order still print 
out in our warehouse reads for 
packing. And ,ill isnhout saying 
a 1\ Old. 

I n out the Mum: was of 
shopping now! 'iou'II see int- 
niediatels \clt:u stuek we've got 
as ailable and you'll discos er how 
Cass it Is to ensure your order is 
esactly right. And you'll see 
precisely what rile current price is 
for each item and svitat total 
amount will he charged to your 
credit card. It all helps to make 
buying cask:. So gise us a 

ring non! 

MATINEE ORGAN r- 
EASY -TO -BIM I), superb specifica- 
tion. Comparable Stith organs selling 
for up to £1000. 

Full construction details in our 
hook IXH55t;1. Price 12.511. Com- 
plete kits available. Electronics 
155.915 11'299.95'. Cahinet 0C1.93111 
199.5)1'. Demo cassette XX43\\') 
11.99. < art .1 rv,1 

........................................ 

Maplin's New 
1983 Catalogue 

O\er 1911 pages 
tucked \yith 
data and pic- 
tures and all 
completely 
revised and in- 
cluding over 
11011 men items. '?d 

On sale in all branches of 
WH S\11 fl -I. Price £1.25. 

. 
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\IAPLIN LI.E('rR0\'IC Sl 1'- 
Pl.lt;s LIMITED, P.O. Bos 3, 
Rayleigh. Essex SS6 81.k. fcle- 
phone: Sales (1)7(12) 552911 
General (1)7)121 554155. 

Shops at: 159 king St.. Ham- 
mersmith. London W6. tel: 01-748 
1)926. 284 London Rd., Westcliff- 
on-Sea. Essex. Tel: 10702) 554000. 
Lynton Square. Fern Barr, Birm- 
ingham. lel: (021) 350 7292. 

Shops closedtJondat's. 
prices include 1 .-i T A carriage. 

Please add Sop handling charge to 
ordena under C5 total a due. 


