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TRANSCENDENT POLYSYNTH 
By brilliant design work and the use of high technology components 
the Polysynth brings to the reach of the home constructor a machine 
whose versatility and range of sounds is matched only by ready built 
equipment costing thousands of pounds. Designed by synthesizer ex- 
pert Tim Orr and being featured in this issue of Electronics Today In- 
ternational, this latest addition to the famous Transcendent family is a 
4 octave (transposable over 71/2 octaves) polyphonic synthesizer with 
internally up to 4 voices making it possible to play simultaneously up 
to 4 notes. Whereas conventional synthesizers handle only one at a 
time. 

The basic instrument is supplied with 1 voice and up to 3 more 
may 'be plugged in. A further 4 voices may be added by connecting to 
an expander unit, the metalwork and woodwork of which is designed 
for side by side matching with the main instrument. Each voice is a 

complete synthesizer in itself with 2 VCOs, 2 ADSRs, a VCA and a 
VCF (requiring only control voltages and a power sùpply, the voice 
boards are also suitable for modular systems). One of these voices 
is automatically allocated to a key as it is operated. There are separate 
tuning controls for each VCO of each voice. All other controls are 
common to all the voices for ease of control and to ensure consisten- 
cy between the voices. 

Although using very advanced electronics the kit is mechanically 
very simple with minimal wiring, most of which is with ribbon cable 
connectors. All controls are PCB mounted and the voice boards fit 
with PCB mounted plugs and sockets. The kit includes fully finished 
metalwork, solid teak cabinet, professional quality components 
(resistors 2% metal oxide or metal film of 0.5% and 0.1%), nuts, 
bolts, etc. 

EXPANDABLE 
POLYPHONIC 

SYNTHESIZER 

IRANNWIDfNi MINN 

COMPLETE KIT 
N C. 

£320 + VAT 

Plug in extra 

Cabinet size 31.1" x 19.6" x 7.6" rear 3.4" front 

Kit also available as separate packs 
ADSR IC 
CEM 3310 £4.00 

Pack Price Pack Price 
POLY 1 Pair of PCB's for multiplex cct. K.B. £9.50 POLY 14 PCB for VOICE controls £6.80 

VCO IC 
contacts POLY 15 Pots, switches, diodes, Cs for VOICE PCB £4.80 

CEM 3340 £6.00 POLY 2 IC's, IC sockets, Rs, Cs, for multiplex cct. £8.20 POLY 16 PCB for plug in voice £8.20 
POLY 3 Superior quality keyboard £32.25 POLY 17 Rs, Cs, presets, connectors for one voice £16.30 

0.1% 25 ppm POLY 4 Contacts & bus bars £12.00 POLY 18 ICs, IC skts, diodes for one voice £27.50 
M.F. Res £0.50 POLY 5 Double sided plated through PCB for digital £17.25 POLY 19 Transformer 0-120-240, 17-0-17, 0-7.7 £6.30 

control & pitch/gate generator cct. POLY 20 Pitch bend control £3.90 

0.5%25ppm 
M.F. Res £0.25 

POLY 6 

POLY 7 

' Rs, Cs, heat sink for fitting to Pack 5 

IC's, IC sockets, diodes for fitting to Pack 5 

£10.50 

£31.30 

POLY 21 Misc parts eg. jack sockets, knobs, mains 
switch etc. 

£13.00 

30 ppm multilayer 
POLY 8 

POLY 9 

Double sided mother board (for plug in voices) 
Rs, Cs, connectors for mother board 

£18.90 

£14.10 

POLY 22 Ribbon cable, ribbon cable connectors, mains 
cable 

£8.45 

ceramic cap £0.50 POLY 10 IC's IC sockets, Trs,'heat sinks for mother £13.10 POLY 23 Fully finished metalwork and fixing parts £25.60 
board POLY 24 Solid teak cabinet £25.80 

(Cs and details of all 
packs in our 

POLY 11 PCB for master 'Controls (left of section marked 
VOICES) 

£18.80 
Total cost for individually purchased packs for single 
voice instrument £355.15 

POLY 12 ICs, IC sockets, diodes, Trs, Rs, Cs for master £9.30 Complete kit for 4 voice expander 
FREE control PCB including connectors £295.00 

CATALOGUE POLY 13 Pots, Switches for master control board £11.80 All prices VAT exclusive. 

REE! WRITE OR PH .. 

POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER, HANTS SP10 3NM (STD 0264) 64455 

PRICE STABILITY: Order with confidence. Irrespective of any price changes we 
will honour all prices in this advertisement until June 30th, 1981, if this month's 
advertisement is mentioned with your order. Errors and VAT rate changes excluded. 
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and 
postal documentation. 
U.K. ,0: D ; S: S ur T. 

SECURICOR DELIVERY: For this optional service (U.K. mainland only) add £2.50 
(VAT inclusive) per kit. 
SALES COUNTER: If you prefer to collect kit from the factory, call at Sales 
Counter. Open 9a.m.-12 noon, 1-4.30p.m. Monday -Thursday. 
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New! Sinclair ZX81 
Personal Computer 
Kit: £49. 9S complete 
Reach advanced 
computer comprehension 
in a few absorbing hours 

1980 saw a genuine breakthrough -the 
Sinclair ZX80, world's first complete 
personal computer for under £100. At 
£99.95, the ZX80 offered a specification 
unchallenged at the price. 

Over 50,000 were sold, and the 
ZX80 won virtually universal praise from 
computer professionals. 

Now the Sinclair lead is increased: 
for just £69.95, the new Sinclair ZX81 
offers even more advanced computer 
facilities at an even lower price. And 
the ZX81 kit means an even bigger 
saving. At £49.95 it costs almost ,;.. 

40% less than the ZX80 kit! 

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

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

And the ZX81 incorporates other 
operation refinements -the facility to 
load and save named programs on 
cassette, for example, or to select a 
program off a cassette through the 
keyboard. 

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

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

Proven micro -processor, new 8K BASIC 
ROM, RAM-and unique new master chip. 

4 ETI MAY 1981 

The picture shows dramatically he 
easy the ZX81 kit is to build: just four 
chips to assemble (plus, of course the 
other discrete components) -a few 
hours' work with a fine -tipped soldering 
iron. And you may already have a 
suitable mains adaptor- 600 mA at 9 V 
DC nominal unregulated (supplied with 
built version). 

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

Built: 
£69 
complete 

-_ 
NFkr vs 

Kit or builtu 
it's uptoyo 

New 
Sinclair 
teach -yourself 
BASIC 
manual 
Every ZX81 comes 
with a compre- 
hensive, specially - 
written manual -a 
complete course 
in BASIC program- 
ming, from first principles to complex 
programs. You need no prior knowledge 
-children from 12 upwards soon 
become familiar with computer 
operation. 
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New, improved specification 
Z80A micro -processor -new faster 
version of the famous Z80 chip, widely 

recognised as the best ever made. 

Unique'one-touch' 
key word entry: 
the ZX81 
eliminates a great 
deal of tiresome 

typing. Key words 
(RUN, LIST, PRINT, 

etc.) have their own 
single -key entry. 

Unique syntax - 
check and report codes 

identify programming 
errors immediately. 

Full range of mathematical 
and scientific functions accurate 

to eight decimal places. 

Graph -drawing and animated - 
display facilities. 

Multi -dimensional string and 
numerical arrays. 

Up to 26 FOR/NEXT loops. 

Randomise function -useful for games 
as well as serious applications. 

Cassette LOAD and SAVE with 
named programs. 

1K -byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

Able to drive the new Sinclair printer 
(not available yet -but coming soon!) 

Advanced 4 -chip design: micro- 
processor, ROM, RAM, plus master chip 
-unique, custom-built chip replacing 
18 ZX80 chips. 

sinlair 
ZX81 
Sinclair Research Ltd, 
6 Kings Parade, Cambridge, Cambs., 
CB21SN. Tel: 0276 66104. 
Reg. no: 214 463000 
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If you own a 
Sinclair 1X80... 
The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop -in replacement chip. 
(Complete with new keyboard template 
and operating manual.) 

With the exception of animated 
graphics, all the advanced features of 
the ZX81 are now available on your 
ZX80-including the ability to drive the 
Sinclair ZX Printer. 

Coming soon - 
the ZX Printer. 
Designed exclusively for use with the 
ZX81 (and ZX80 with 8K BASIC ROM), 
the printer offers full alphanumerics 
across 32 columns, and highly sophisti- 
cated graphics. Special features include 
COPY, which prints out exactly what is 

on the whole TV screen without the 
need for further instructions. The ZX 
Printer will be available in Summer 1981, 
at around £50 -watch this space! 

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

Use it for long and complex pro- 
grams or as a personal database. Yet it 

costs as little as half the price of com- 
petitive additional memory. 

How to order your ZX81 
BY PHONE -Access or Barclaycard 
holders can call 01-200 0200 for personal 
attention 24 hours a day, every day. 
BY FREEPOST - use the no -stamp - 
needed coupon below. You can pay by 
cheque, postal order, Access or 
Barclaycard. 
EITHER WAY -please allow up to 28 
days for delivery. And there's a 14 -day 
money -back option, of course. We want 
you to be satisfied beyond doubt -and 
we have no doubt that you will be. 

rTo: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Order 
Oty Item Code Item price 

£ 
Total 

£ 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 

Ready -assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 

16K -BYTE RAM pack(s). 18 49.95 

8K BASIC ROM to fit ZX80. 17 19.95 

Post and Packing. 2.95 

Please tick if you require a VAT receipt TOTAL £ 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £ 

*Please charge to my Access/Barclaycard account no. 

*Please delete/complete as applicable. 

Name: Mr/Mrs/Miss I 1 1 1 1 1 1 

Address I I 1 1 I 1 1 1 I I 

I l l l l l l l l lÌÌ 
LREEPOST - no stamp needed. 

I l I l I l l l l l l l 

Please print. MIMI 1 I I I !Milli l l 1 1 

1 1 1 1 l I I l 1 1 I I 
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WATFORD ELECTRONI:á 
33/35 CARDIFF ROAD, WATFORD, HER i S, ENGLAND 

MAIL ORDER, CALLERS WELCOME 
Tel. Watford (0923) 40588/9 

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

I - 

VAT primExport 

orders us VAT. Apphlaebla to U.K. Cueta tom only. UnIew ot.tnd ea othorwi, ell 
w ..ehn.ivo W VAT. Meow odd 15% to NI price. km. VAT. 

We week lhou nde more Nerd.. It peye to Plait tie. We on oltuetod behind Watford FootbJl Oround. 
Nom e« Underground/RR Station: Wotford High Smoot. Open Monday to Seturday. Ample Free Cm 

%thing opeco...seble. 

ELECTROLYTIC CAPACITORS: (Values are in p F) 5009: 10 52p; 47 789; 250V: 100 115p; 83V: 0.47,. 
1.0, 1.5, 2.2. 3.3 8p; 4.7 9p; 6.8, 10 1 Op; 15, 22, 12p; 33 15p; 47 12p; 100, 19p; 1000 70p. 50V: 47 
12p; 68 20p; 22024p; 47032p; 22001109. 40V:4.7, 15, 22 5p; 3300,110p; 4700, 120p; 26V: 1.5, 6.8,' 
10, 22 8p; 33 Sp; 47 Sp; 100 l Ip; 1 5012p; 220, I5p; 330 22p; 470 25p; 680, 1000, 34p; 2200, 609;1 
3300, 749; 4700 92p; 161/: 40, 47. 100 Sp; 125, 12p; 220 13p; 470, 20p; 680 349; 1000 27p; 1500,, 
319; 2200311p; 3300 74p; 4700 79p. 
TAO -END TYPE:450V: 1006E 86p; 70V: 4700, 246p; 64V: 3300 198p; 2200 135p; 10V: 33001549;i 
2200110%; 40V: 4700160p;. 21V: 10,000 320p; 1 5,000 345p. 

rPOLYESTER CAPACITORS: Anil Lend Type - 

400V: loF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 18n, 22n 129; 33n 47n. 68n 111p; 100n, 150n 20p;', 
220n 30p; 330n 42p; 470n 52p; 680n 60p; 1p F 48p; 2p 2 82p; 4p 7 869. 
140V: l OnF, 12n, 39n, 100n 11p; 150n, 220n 17p; 330n, 470n 30p; 680n, 38p) 1p F 42p; 1 p 546p; 29 2, 

48p; 4p 7 58p. 
1000V: 1nF 17 ; 1011F 30p; 15n 40p; 22n 34p; 33n 42p; 47n, 100n 42p; 470n 99p. 

POLYESTER RADIAL LEAD CAPACITORS: 250V: 
10n, 15n. 22n. 27n 8p; 33n, 47n, 68n. 100n 7p; 150n, 220n 10p; 330n 470n 
13p; 680n19p;1p23p;L1p540p;2p 

POTENTIOMETERS: Rotary, sCerbon. 
Track. 0.25W Log & Un. 
4700. 6800, 1K0 & 2KÚ (Linear only) 
Single Gang 29p 
5K0 -2M0 Single Gang Log & Un.' 299 
5KN-2140 Single Gang D/ P Switch 789 
5K0 -2M0 Double Gang Log & Un 899 
Wire Wound Single Turn 1 Wan 
200 20K0 1159 

TANTALUM DEAD CAPACITORS 
35V: 0.1pF, 0-22, 0-33 15p; 0-47. 
0-68, 1-0, 1.5 18p; 2.2, 3-3 18p; 4-7, 
6.8 22p; 10 289; 16V: 2.2, 3 3 18p;, 
4.7, 6 8. 1018p; 15. 389; 22 30p; 33,1 
47 409; 100 75p; 10V: 15, 22, 269;' 
33.47 35p; 100 55p; 6V: 100 42p. 

MYLAR FILM CAPACITORS - 
100V: 1 nF, 2, 4. 4nF, 10 Bp; 15nF, 22n, 
30n, 40n. 47n lp; 56n, 100n, 200n Sp;'' 
50V: 470M 12p. 

CERAMIC CAPACITORS 809 
Ringe: 0.5pF to 10,000pF 49 
0-0150F. 0.0220F, 0-0330F 
0.047 p F lip, 0.1 p F, 0.2 p F 

5P 
7p 

SLIDER POTENTIOMETERS 
0-25W log end linear values 60mm 
5K0 500KCI ainglo gong 709 
10KO-500KO duel pang 110p 
Self Stick Gr.do.td Bezels 380. 

SILVER MICA (Values in pF) 2, 3-3, 4-7, 
6-8, 8.2, 10, 12, 15, 18, 22, 27. 33, 39. 
47, 50, 56. 68, 75. 82, 85. 100, 120, 
150, 180pF 169 each 
200, 220, 250. 270, 300. 330, 360, 
390, 470. 600, 800, 820 21p each 
1000,1200,1800.2200 309 Poch 

3300, 4700pF 40p each 

PRESET POTENTIOMETERS 
0.1 W 500-51/0 Miniature Vertical 
& Horizontal 7p' 
0-25W 1000-3-3M0 horiz. larger 109 
0-25W 2000-4-7MO Vert. 10p,, 
Cannot, Precision, multiturn, 0.75W 14,n1 

1000-100K0 69p.. 

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

MINIATURE TYPE TRIMMERS 
2-6pF. 2-10pF 22p; 2-25pF, 5-56pF 
30p; 10.88pF359 

COMPRESSION TRIMMERS 
3-4OpF, 10-80pF 20p; 20-250pF 280; 
100.580pF 35p; 400-1250pF 459 

JACKSBNS VARIABLE CAPACITORS 
DILICON 0 2 365pF with slow', 
100/300pF 1959 motion Drive 460%' 
5009F 250p 00 208/176 3959 
6:1 Bell Drive with slow 
4511 /DAF 160p motion drive 4509 
Dial Drive 4103 C804-5pF: 10.15: 
6:1/36:1 775p 25: 50pF 2809 
Drum 54mm 559 100, 150pF 3509 
0.1-365pF 3259 'L' 3x310pF 7269 
00 2 365pF 355p 00-3x25pF 5609 

RESISTORS - Ene mike 5% Carbon 
Mininuro High Stability, Low noise 

RANGE VAL 1-99 100+ 
1W 2.20-4.7M E24 2p 19 
PM 220J7M E12 29 1 

TRANSISTORS, r 11C 821 IS 
AC124 i IC153L N. 
AC129 80 SC184L N. 
AC127 25 SC181 Ni 
AC128 28¡ 8C186 30i 
AC141 30 BC187 26.. 

AC142 30 BC212 10' 
AC176 28; BC212L 10. 
AC187 28; 8C213 10, 
AC188 30; BC213L 10' 
ACV17 701 BC214 101 
ACY18 70 BC214L 10. 
ACY19 76- BC237 14'i 

ACY20 751 BC238 14y 
ACY21 76; BC3078 141 
ACY22 80. BC308 16' 
ACV28 75 BC327 /5 
ACY39 85 8C328 16, 
ACY41 68' BC337 16, 
60142 120, 80338 16 
AD149 79. BC441 341 
60161 42 BC461 34', 
4D162 42. 80477 40r 
AF118 96' BC516 401 
AF124 70 BC517 401 
AF126 N BC547 141 
AF139 40, BC548 141 
AF178 76, 8C549C 14' 
AF186 70. BC556 16i 
AF239 78 BC557 10' 

ASZ21 125 BC558 15. 

BC107 10 BC559 151 
BC107B 12 8CY30 68S 
BC108 10'; BCY34 55I 
BC1088 121 BCY35 60' 
BC108C 121 BCY39 NI 
BC109 10, BCY40 85' 
BC1098 12', BCY42 14 

COMFlITER1Cíì BC109C 12', BCY43 36 
21141-300n 175' BC114 221 11C745 501 
21141-200n 2281 8C115 22; 8CY58 35, 
2532-32K £10 60117 24' 
2708 380 r8C118 231 

2716-5V 400 BC119 38, 
273250 1[10 BC137 401 
4116 180 -BC139 40 
4315 Once 0N BC140 
5632.260n TDIL BC142 
6502 078 IBC143 
9520 3N 1BC147 
6522 f70 8C1478 
1530 1850. bc148 
8532 7001 BC1488 
6646 14N1 BC149 
6551 708 BC149C 
5692 I9T4. 8C153 
6800 800, BC154 
6802 SN' BC157 
6806 4701 BC158 
6800 18N BC159 
6810 250' BC160 
6821 315 BC167A 
6840 780 BC168C 
6850 2101 BC169C 
6852 3N1 BC170 
80604 480: BC171 
BONA 1100. BC172 
81LS95 125' BC177 
811S96 120 BC178 
811S97 1251 BC179 
8212 210'1 BC182 

p 8214 42E' BC183 
1W 2.20-10M E72 6p N 8251 475 8C184 2%MelalFilmtIXl-1MO IP .6253 SN 
1%0.5W 510-1M E24 

CA3028A 100+ 
type not miited íialuw. 

ies to Resistor of each. j28A 100 CA3035 
8795111 100. 

f8T97N 100 
fJt3036 

DIODES BRIDGE l; AV -31015 420p 
ÄÄ119 '15 RECTIFIERS 

', 
AV -5-1013 368 

BA100 15 1 (plmtic onte) P AV -5-2376 750 
81100 24F 14/50V 20 IM8402 300 

1A/100V 22:.MC1488 00 
1A/400V 29 MC1489 00 
1A/600V 34 MC14411 060 
2A/50V 35 MC14412 1200 
2A/30QV',.. 40 RO -3-2513U 000 
26/400V 41 SFF96384E 960 
2A/600V 65 $FC71301 920 
6A/100V 83 TMS2716-3V 1000 
6A/400V % TMS4027 321 
64/600V 125 TMS6011 346 
104/200V 215 Z80CPU 2.5 660 
104/600V 350 Z80ACPU 4M 700 
256/200V 240 280P10 440 
254/600V 395 Z80AP10 575 
BV164 56 Z8OCTC 440 
VM18 DIL 50 ZBOACTC 575 

_ Z80S10 MA 
ZENERS 0806 610 
Range 2V7 to ZBODen E12 
39V400nW ZBOAdart El5 

RF CHOKES 
1pH. 4.7. 10. 22. 33. 47. 100. 200. 470 
750 1 m H. 2.5. 5. 10 359 »oh 
22mH, 3345p; 43. 100, 120 75po.eh 

VEROBOARD 0.1in 
- _--Clad Plain- 'VD' Beard 1509 
2Vz x 3%"739 62p DIP Board 3309 
2'h x 5" 839 - Vero Strip 144p 
314x314" 13p - 
314 x 5" 9óp 799 
3 d x 17" 328p 211p 

x 17" 4284 - 
Pkt. of 100 Pro 609. 
Spot face cutter 118p. 
Pin insertion tool 182p. 

HERO WIRING 
PEN + Spool 310 
Spore Spool 86 
Combs 8 

FERRIC CHLORIDE 
1 lb beg Anhydrous 
1559 + 40p P&P 

PROTO - DEC. 
Veroblack 375p 
S -Dec 350p 
Eurobreadboard 520p 
Bimboard 1 7859 
Superstrip SS2 9119p 

osto rete 
RESIST PEN 
+ Spere tip 00 

ULTRASONIC 
TRANSDUCER 
40KHz 3959po 

BV126 121 
81127 12' 
CR033 2601 
OA9 40 
0A47 12 
0470 12 
0679 15'. 

0685 151 
0A90 8, 
0A91 8; 
0495 5 
04200 S 
04202 ` 8 
15914 4 
15916 5! 
154001/2 5 
194003 6 
iN4004/5 8 
154006/7 7 
154148 41 
155401 16 
1N5404 16 
155406 17 
155408 19 
1S44 9 
15921 9 
6A/100V 40 
6A/400V 50 
66/800V 65. 

.1"" 

Meech 
Range: 3V3 to 
33V. 1.3W 

159 see1 

NOISE 
z5J 180 

COPKER CLAD BOARDS 
Fibre Single- Double- SR BP 

Glass sided sided 9.5"x8.5" 
6" x 6" 90p 110p 95p 
6" a 12" 1509 1959 

OIL PLU05 
14 pin 44p; 16 pin 499 
24 pin 88p; 40 pin 295p. 

Ribbon Cable 
10 way & 20 way 
available 

VARICAPS 
84102 50 

681056 40 
68106 40 
MVAM2 165 

MVAM115 
158 

Soldercon p . 100 BOp; 500 275p. 

DIL SOCKETS 
(TEXAS) Low Wine 

Prof. Wnepr 
Spin 10p 25p 

14pin 10p 35p 
16pin lOp 48p 
18pin 15p 52p 
20pin 22p 8559 G 
22pin 269 70p 
24pin 30p 789 
28pin 35p 869 
36pin - 1059 

`Op:n 409 109p 

EDGE 
CONNECTORS: 
(Double type) 

.1 .156 
2:10 coy - 829 
205 vary - 989 
2x18 way 140p 120p 
2x22 way ISOp 1269 
2x25 vary 1089 1609 
2x30 way um - 
2x36 way 1979 - 
2x40 way 206p - 
2x43 way 250p - 

TRIACS 
3A200V 54' 
3A400V 58 
8A100V 00 
8A400V 89 
8A800V 115 

126100V 78 
12A400V 82 
124800V 135' 
164100V 109 
164400V 105 
164800V 220 
254500V 220 
254800V 295' 
T2800D 120 

Thyristors 

5A/40V 
5A400V 
5A600V 
BA300V 
8A600V 
124100V 
12A400V 
124800V 
8T106 
BT116 
C106D 
11044 
TIC45 
TIC47 
255062 
255064 
2N4444 

321 
401 

001 
SO 
78 
95 

188 
150 
100 
36 
24 
29 
35 
32 
38 

130 

DIAL 
ST2 25 

75 SERIES 
75108 350 
75150 140 
75154 150 
75450 95 
75451 70 
75454 225 
75491 89 
75492 951 

LINEAR IC, 
702 75 
70914 pin 40 
709C 8 pin 35 
710 87 
733 75 
741 8 pn 15 
747C 14 pin 78 
748C 8 pin 36 
753 8 pin- 186 
810 159 
9400CJ 350 
AY -1-0212 585 
6041313A 660 
AY -1-1320 225 
471 5050N 
AY -1-5051 110 
AY3-1015 550 
AK3-1270 840 
AY -3-8500 300 

LM733 AY -3-8910 800 
AY -3-8912 950 LM1458 
AY -5-1224A 236 LM2917 
AY -51230 450 1-M3900 
AY -51317A 830 

IM3911 AS -5-3500 350 
AY -5-0007D 460 
AY -58100 775 
CA3011 110 
CA3012 175 
CA3014 167 

.063018 68. 

043019 70 
CA3020 
CA3023 

1 

30, 
30 
00i 
I 

10 
I 

10" 
9 

10 
27 
27 
10. 

10 
11 
45 
10 
10 
10 
15 
11 

11 
20 
20 
30 
10 
10 
10 

BCY59 36'. 

BCV70 14 
BCY71 181 
BCY72 201 
B0Y78 24, 
80112 125 
80124 116 
80131 411 
80132 48 
BD133 SO 
BD135 45, 
BD136 40 
BD137 001. 
BD138 40 
513135 40 
BD140 40 
BD144 198 
130145 175 ' 
BD158 55 
BD205 110' 
BD206 110 
BD222 85 
80245 46 

BD378 70 
BD434 55 
BD517 75' 
806956 86 
806966 
80156 100- 
BDY60 180 
BDY61 100 
BF115 35 

415 
80 

146 
125 
140 
N 

120 
99 
09 
45 

105 
00, 
70 

125 
LM3914 240 
LM3915 240 
LM3916 255 
LM13600 135 
M252AA 825 
M25344 1150 
MC663 SO 

158 MC1204 250 T8A5400 220 
1914_2013014 78_,T6A5500 330 

BF154 
SF15B 
SF187 
IF173 
SF177 
BF178 
BF179 
8E180 
13E1132 

:s. 
80 

999sM 

25i 
30i 
3E 
68 
38' 

8E184 38 
13E185 381 
M194 12. 

8E195 12 
6E196 12 
8E197 12 
BF198 16 
13E199 1s' 
8F200 30 
8F224A 25,, 
BF2448 29' 
BF245 30' 
BF256A 35, 
BF2568 46 

'8F257 32 
8E258 32 
-BF259 35 
8E274 42 
8E336 40 k' 

BF337 40 1 

8E451 35 

8F595 30 
BFR39 23 
BFR40 23 
8E641 23 
8FR79 73 
BFR80 25 
BFR81 25 
BFR98 1061 
BFX29 28' 
BFX81 44 
BFX84 26. 

BFX85 28 
BFX86 28 
BFX87 28' 
BFX88 28' 

BFY18 00 
BFY50 2T' 
BFY51 23 
BFY52 23 
BFY53 32 
13FY55 32 
8E756 32 
8E764 35 
BFY71 20 
BFY81 120 
81,39 40 
BSX20 20 
BSX26 34 
BSX29 34 
BSX78 46 
BSY26 30 
BSY95A 21 
BU105 170 
BU205 180 
BU206 200 
BU208 200 
E421 260' 
MD8001 260' 
MJ490 90, 
MJ491 175, 
MJ2955 90 
MJE170 160' 
MJE180 150 

CA3045 
063046 
CA-3bT$ 
CA3059 
CA3075 
CA3080E 
CA3081 
CA31185 
CA3089E 
CA309040 
CA3123E 
CA3130 
CA3140 
CA3160 
CL7106 
CL7107 
CLB038CC 
CL8211A 
CM7204 
CM7205A 
CM7207 
CM7215 
CM7216AJ 
CM72168 
CM7217A 
CM7224 
CM7555 
LD130 
LF351 
LF356 
LM10 
LM301AP 
LM308T 
LM311 
LM318N 
LM324A 
LM339 
LM348 
LM349 
LM379 
LM380 
LM381 N 

LM382 
LM384 
LM386 
LM387 
LM389 

MC1303 68 
MC1304P 280 
MC131oP 150 

275 MC1458 45 
365 MC1488 00 

70 MC1489 00 
-2741 MC1494 554 
105 MC1495 31i0 
213 MC1496L 52 

65 MC1596 
100 MC1710 

55 MC3302 
215 MC3340P 
375 MC3360P 
150 M03401 
N MC3403 
48 MC3405 
N MFC6040 

795 MK50398 
575 MM5303 
340 MM5307 
IlìO MM57160 
600 MSM5526 

1150 NE515 
475 NE529 

1060 NE543K 
1950- NE544 
1950 NE555 

700 NE556 
786 NE560 

89 NE561 
442 NE5628 
49r NE564 
90; NE565A 

3115 NE566 
20 NE567V 
95 NE570 
70 NE571 

200 R04136D 
50!, S5668 
68 SAB3209 
00 SA83210 

115 60 
SAS570 100 
SG3402 295 
SL414A 275 
SN76003N 240 
SN76013 170 
S576013ND 130 
SN76018 148 
SN76023 170 
SN76023N0 170 
SN76033N 195 
SN761155 215 
SN76131 126 
SN76227N 95 
SN76477 175 
5576660 120 
SP8629 299 
TAA6216X1 200 
TAA661A 155 
TAA700 250 
TAD100 169 
TBA120S 70 

79 
150 
120 
120 

13552 

150 
97' 

836" 

1S' TL071CP 45I 

520, TL072CP 90 

820 
TL074CN 140 

275 TL081CP 42 

228 TL082CP 70 

210 
TL083CP 95 

168 
T108405 120 
UA4170 170 

65 
U46180 170 

u6. XR2206 300 

3q XR2211 575 

4t0' 
X62266 750 

436 ZN414 95 
ZN423 196 

100 
ZN424E 130 
ZN425E 415 

400 
ZN426 TUA 

420 
ZN1034E 200 
251040E 685 

MJE340 M',. 
'1.1.12370 We; 
MI1371 1180, 

¡NUM N 
'MJE520 N 
MJE521 N 
MJE2955 N! 
MJE3055 70: 

MPF102 58 
MPF103 x' 
MPF104 361 1 

MFF105 3I,, 
MPF106 40 
MPSA05 22 
MPS406 25 
MPSA12 32 
MPSA55 30 
MPSA56 30 
MPSUO2 68 
MPSU05 66 
MPSUO6 56 
MPSU52 66 
MPSU55 SD 
MOSU56 80 
MPU131 62 
0C26 170 
0C28 130 
0C35 125 
0036 120 
0041 120 
0042 120 
0044 120 
0C45 40 
0070 40 
0071 40 
0072 40 
0074 50 
0075 
0076 
0077 
0081 
0082 
0083 
0084 
00140 
0C170 
00171 
00200 
TIP29 
TIP296 
TIP29B 
TIP29C 
T1P30 
TIP30A 
T1P30B 
TIP30C 

TIP31A 
TIP31 B 
TIP31C 
TIP32A 
TIP32C 
TIP33A 
'TIP33C 
TIP34A 
TIP34C 
TIP356 
TIP35C 
TIP36A 
TIP36C 
TIP41A 
TIP41b 
TIP42A 
T1P428 

TBA641-612 
BX or 8X11 250 
TBA651 100 
TBA800 00' 
TBA810 95, 
TBA820 701 
TBA9200 280 
7869900 270 
TCA2700 250' 
TCA965 120 
TDA1004 200 
TDA1008 310 
TDA1022 676 
TDA1024 106'. 

TDA1490 200 
7062020 320 
TDA2030 320 
TL061CP 46 
TL062CP 00 
T106405 169 

36 TTL 74 
275 
150 

(TE740xK) 

11 
7401 11 
7402 11 

7403 14 
7404 14 
7405 18 
7406 38 
7407 34 
7408 17 
7409 20 
7410 17 
7411 25 
7412 20 
7413 32 

,7414 38 
7416 30 
7417 30 
7420 19 
7421 38 
7422 25 
7423 28 
7425 28 

-7426 43 
,7427 32 

50 
50 
50 
50 
50 
40 
40 

110 
N 
86 
68 
34 
36 
68 
00 , 
47 
48 
50 
se 

46 
48. 

66 

s0 
65 
78 
74 
68 

160 
185 
170 
199 
56 
00 
00 
76 

TIP120 00! 
TI121 80 
TI122 80 
7IP141 1120 
TIP142 120 
T1P147 120 
T1P2955 00' 
TIP3055 00, 
T1S43 32, 
T1S44 45 
T1S45 45 
TIS46 45 
TIS59 60 
TIS74 
71090 30 
T1S91 32 
UC734 68' 

ZTX107 11 
ZTX108 11 
ZTX109 12 
ZTX212 28 
ZTX300 13, 
ZTX301 16' 
11X302 16 
Z1X303 26 
ZTX304 17 
27X314 25' 

ZTX326 30, 
11X341 30 
Z17c500 14 
ZTX501 16 
ZTX502 15 
ZTX503 18 
ZTX504 25 
Z1X1 26 
ZTx550 25 
25697 23 
29698 40 
25699 48 
257066 19 
2N708 19 
25918 35 

-251131 24 
2N1132 24 
251302 45 
251303 00 
251304 96 
2N1305 00 
251306 66 
2N1307 86 
2N1308 M 
251613 30 
251670 ISO 
2516718 

180 
252160 b5 
292211 46 
2522184 46 
2522194 28 
2522204 28 
2522216 28 
2N2222Á 25 
252297 45 
292303 46 
252368 25 
2523694 18 
252476 50 
252483 27 
2N2484 27 
252492 50 
252497 83 
252646 45, 
252784 55 
252904 28 

7428 er74147 1134f 

7430 us 
+ 

74148 125 
7432 27 74150 130 
7433 38 741511 70. 

7437 3874153, 70 
7438 32 741541120 
7440 2g 74155. 75. 

74156. 76,,, 
4L123 74157 70 .7 ' 325 

7441 68¡ 
7442 58, 

7443 720 
7444 118 
7445 106 
7446 132. 
7447 72 
7448 75 
7450 20', 

7451 20' 
7453 20' 
7454 20 
7460 20, 
7470 401 
7472 301 
7473 351 
7474 34. 
7475 68! 
7476 40', 
7480 62 
7481 120 
7482 75 
7483 001 
7484 99 
7485 105 
7486 33 
7489 205 
7490 42 
7491 84 
7492 50 
7493 67 
7494 85 
7495 70, 
7496 80 
7497 178 
74100 130 
74104 12 
74105 62 
74107 34 
74109 00 
74110 64. 
74111 88 
74112 170 
74116 198 
74118 68 
74119 120 
74120 75' 
74121 35 
74122 50 
74123 65 
74125 50 
74126 45 
74128 85 
74132 55 
74136 65 
74141 75 
74142 185 
74143 250 
74144 250 
74145, 80 

I 

2N29054 26. 
21121011 28' 
2112907 80' 

2N2807A 29 
2N2926G 10 
2N3011 25 
253020 44 
253053 28 
253054 N 
253055 48 
2N3108 45 
253252 48 
253302 30 
2N3441 140 
2N3442 140 
253663 151 
253702 10,. 

253703 10' 
2N3704 10 
2N3705 10 
253706 10 
253707 10, 
253708 10 
253709 10 
2N3710 10' 
253711 10 
253713 140 
253771 1711 
253772 108 
253773 270. 
253819 22 
253820 45 
2N3822 68. 

253823 85' 
2N3824 46 
253866 80 
253879 150 
253903 18 
253904 15 
253905 15 
253906 17 
254037 N 
254041 40 
254058 10' 
254061 10!. 
254062 10" 
254064 1117 
254220 78 
2N4234 44. 
2N4236 48 
254264 24 
2N4286 15 
254289 18 
254314 68 
254400 18 
2N4427 80 
294659 74 
254871 68 
254898 136 
254901 175' 

254921 56 
2N4922 00 
255102 146' 
255135 20. 
255136 20' 

2N5138 II 
2N5172 IS 

-255179 45 
.255180 46 
1255191 75 

2N5305 34 
2N5308 24 
255457 38 
255458 38 ' 
741 
74L00 
74L30 00, 
74147 380 
74L75 148 
74185 245 
741121 100 

74159'185la1 
741so 90 74S 74161 M' 
74162 N 74S00 00 
74163 99 
74164 120 
74165 120 
74166 130 
74167 205 
74170 205 
74172 375 
74173 110 
74174 100 
74175 82 
74176 00 
74177 86 
74178 110 
74179 155 
74180 00 
74181 280 
74182 88 
74184 130 
74185'130 
74188 310 
74190 130 
74191 120- 
74192 120 
74193 120 
74194 102 
74195 75 
74196 NI 
74197 88 
74198"100 
74199 100 
74221 100( 
74246'150' 
74247'151 
7424111181 
74249,188 
74251 110 

SO4 
S132 
0138 
S158 
S188 
S189 
5194 

-'S195 
S241 
5262 

10287 
S288 
S470 
:S472 
0475 

741 
LSOO 
LS01 
LS02 
LS03 
LSO4 
LS05 
LSO8 
LSO9 
LS10 
LS11 
LS12 
LS1 3 
LS14 
LS15 
1S20 
LS21 
LS22 
LS26 
LS27 

74273 257? LS30 
74278'.245 1332 
74279 N 
74283'149 
74284,350 
74285 360 
74290 107 
74293 135 
74297,238 
742981186 
74365' 95 
74366 95 
74367 98 
74368 SS 
74390 188 
74393 185 
74490 185 

LS33 
LS37 
LS38 
1540 
LS42 
LS47 
LS48 
LS49 
LS51 
LS54 
LS55 
LS63 
LS73 
LS74 
LS75 

73 
138 
240 
240 
210 
768. 
]I8 
705 
840'' 

800 
325 
210 
320 

1180 
825 

211450 80 . 

2115777 19 Á 
225579 180 
2118027 32, 
256388 180 
25D234 79' 
35128 112. 
35140 112 

40313 
140315 
40316 
,40317 
40320 
40323 
'40324 
.40326 
40327 
40347 
40348 
40360 
40361 
40362 
40408 
40411 
404674 
40468 
40594 
40595 
40603 
40636 
40673 

130+ 
00: 

N 
N 
N 
S0 

100 
00 
70 
80 

120 
40 
N 
50 
70 

130 
N 

106 
110 
110 
178 
N 

13 
13. 
16 
16 

216 3 
22 
23 
20 
32 
32 
40 
00 
40 
21 
32 
35 
44 
35 
35 
20 
25 
36 
30 
35 
28 
68 
65 

105 
105 
25' 
30 
30 

100. 
46 
35 
461 

SPECIAL 
OFFER 
741 

169 
NE555 

189 
2114L -300n 

1789 
21141-200n 

2289 
2532-32K 

2732-450nß III' 
2708 

3809 
2716-5V 

4116-16K50, 
1118p 

'1M6402 
UART 380p 
MM1702A0 

294 

Tekplat 
ortke.by 

Aeeaw now 
m:sopeod (E10 

mks) Jttt 
phone sew 

adtdRpnM, 
weds Worm 

LS76 
LS78 
LS83 
LS85 
LS86 
LS90 
LS91 
LS92 
LS93 
LS95 
LS% 
LS107 
LS109 
LS112 
LS113 
LS114 
LS122 
LS123 
LS124 
L5125 
LS126 
LS132 
LS133 
LS136 
LS138 
LS139 
LS145 
LS147 
LS148 
15151 
LS153 
LS155 
LS156 
LS157 
LS158 
15160 
10161 
LS162 
LS163 
LS164 
LS165 
LS166 
LS168 
LS169 
LS170 
LS173 
LS174 
15175 
LS181 
LS183 

,LS189 
LS190 
LS191 
LS192 
LS193 
LS194 
LS195 
LS196 
LS197 
LS200 
LS202 
LS221 
LS240 
LS241 
LS242 
LS243 
LS244 

46 
00 

105 
00. 

38 
50 

125 
76 

115 
120 If 

76 
40 
76 
40 
70 
75 

180 
46 
a5 
s0 
35 
55 
70 
70 

120 
210 
170 
00 
N 
N 
N 
70 
70 
00 
00 

110 
N 

115 
166 
175 
210 
210 
218 
105 
147 
110 
296 
298 
128 
N 
95 
95 
95 

125 
130 
120 

68 
344 
346 
120 
146 
166 
168 
146 
195 
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100KHz 323 
200KHz 370 
455KHz 313 
1MHz 323 
1.008M 365 
1.26MHz 362 
1.6MHz 323 
1.8MHz 323 
1.8432MHz 362 
2MHz 305 
2.4576MHz 382 
3.2768M 323 
3.57954M 166 
4.000MHz 260 
4.032MHz 323 
4.19430M 270 
4.433619M 136 
5.0MHz 356 
5.185M 323 
5.24288M 426 
6.0MHz 323 
6.144MHz 266 
6.5536MHz 290 
7MHz 290 
7.168MHz 290 
7.880M 323 
8.OMHz 352 
8.08333M 362 
8.867237M 362 
9.375M 323 
10.OMHz 323 
10.7MHz 323 
12MHz 352 
14.31818M 362 
16.0MHz 290 
18MHz 323 
18.432M 323 
20.OMHz 323 
26.0MHz 383 
26.69MHz 250 
27.648M 323 
38.6667M 360 
48.OMHz 323 
10000MHz 323 
116 0MHz 300 
Parts available 
for ET! 
presets 
L5245- 350 
LS247 135 
LS248 136 
LS249 135 
LS251 130 
LS253 96 
LS257 95 
LS258 120 
LS259 180 
LS261 460 
LS266 78 
LS273 180 
LS275 320 
L5279 88 
L5280 280 
LS283 90 
LS290 130 
LS293 130 
LS295 215 
LS298 215 
LS299 420 
L5300 175 
LS302 175 
L5320 270 
L5323 460 
LS324 200 
10325 320 
LS326 330 
LS327 316 
LS346 155 
LS347 150 
L5348 180 
LS352 186 
15353 186 
LS365 46 
LS366 65 
L5367 85 
LS368 80 
LS373 160 

510 EXPANSION BOARD 8K RAM (Expandable to 
24K). Ides) for Superboard, UK101. etc. E180 
MICROTYPE CASE III, Black ABS case ir5lal for 
Superboard, UK101, NASCOM etc. E28 
VIDEO GENIE based on TRS80. Utilises Z80 12K 
level II BASIC, 16K RAM. 64 z 48 Video Display, 
ncl. Caoette Deck E268 
SOUND UNIT for above (ready Sited) 419 
LOWER CABE for above (ready fined) E35 
ACULAS FLOPPY with Wafers E174 
EXPANSION SOX with RS232C El» 
810015K Memory fN 
8100 32K Memory 81311 
SUPERPRINT 800. 80 column Low Cost Impact 
Primer. 91/2" paper width. Tractor/ Friction Feed. 
Inpote for RS232. 20mA Loop, IEE-488, Centronics 
parallel all standard E251 
SOFTY. Intelligent EPROM Programmer. Ready 
built and tested 

. 
7120. 36ín 

COMPUTER CORNER SOFTY in k4 form 1100 
SOFTY POWER SUPPLY (ready built) 820 SUPERROARD II Series II. Reedy built and tested. TEX EPROM Eraser 133 

5011x, No Flicker. Incl. Manuals and Programme i ÚV141 EPROM Eraser with timer 877. 
Cassette E145 KEYBOARD 756 Full ASCII coded E35 
POWER SUPPLY 5V/3A (incl. RF Modulator) for KEYPAD 4 x 4 matrix (Reed switches) 3609 
Superboard II (Ready -built and tested) E20 STACK PACK 10 x C12 High Grade Cassettes incl. 
481 RAM (8 x 21141 a a the unique ateckebfe drawers and labels 425p 

UHF Modulator ASTEC 6MHz 280p 
UHF Modulator ASTEC 8MHz 450p 
A wide selection of books available. 
(pip an 1h. shove Itm le oxen) 
EPSON TX -SOB Dot Matrix. Tractor Feed E295 
EPSON TX -80 Dot Matrix, Friction Feed 8258 
SEIKOSHA OP80A Uni -hammer, 80 Column, 
Impor Graphic, Dot Printer Only 8225 

Call in at our retad shop fora demonstration on any of 
the above products. Be satisfied before you buy. 
JUMPER LEADS (Ribbon Cable Assembly) 
Single ended 01P Jumpers 24in 14 pin 146p; 16 pin 
165p; 24 pin 240p; 40 pin 386p. 

Double ended DIP Jumpers 
Length 14 pin 16 pin 24 pin 40 pin 

6w 186p 206p 3009 455p . 

12in 195p 216p 315p 490p 
230p 250p 375p 5959 

.SWITCHES 
TOGGLE. 2A, 250V. 
SPST 33p 
DPDT 44p 
4 pole on/off 64p 

. BUB -MIN TOGGLE 
SPST on/ off 549 
SPOT c/ osier 509 
SPOT c/off 86 
SPOT biased both 
ways 105 
DPDT 6 rags 75p 
DPDT centre off 
DPDT biased both 
ways 145p 
()POT 3 positions 
o /on/on 18Sp 
4 pole 2 way 2069 

SLIDE 260V: 
DPOT1A 14p 
DPDT lA c/off 1Sp 
DPDT 'hA 13p 
4 pole 2 -way 249 
PIIIÑ 6!ÍT2014 SA 

Sh 
lOmm Button 

POT latching Sip 
SPOT latching 146p 
SPOT moment Sip 
DPDT moment 1419 
Mim Non Lock 
Push to Make 16p 
Red, Blue, Gm. 
Pult to Break 26p 
OI1SWITCHES 
SPST. 4 way 711p; 6 
way iSp; 8 way 
115p; 10 way 15p. 

ROTARY (Adjustable Stop) SWITCHES' 
1 pole/210 12 way; 2pole/2 to way. 3 pole/2 to 
way; 46 p 
ROTARY: Mains DP 250V 4A on/off 55p 
ROTARY: Make your own multiway switch. Shehing 
Assembly Has adjustable stop. Accommodates up to 
6 wafers (mechanism only) 90p 
WAFERS: (Break before Make) 1 pole/12 way: 
2p/6 way; 3p/4 way, 4p/3 way; Sp/2 way ESP 
Mains DP Switch 250V/ 2A to fit 48p 
Spacers M 
Screen M 

'D' CONNECTORS (Cameo try ' 
Pins Plugs Sockets Covers 

9way 95p 126p - 
15way 136p 1911p 1509 

25way 1118p 284p 170p 
37way 2909 3989 185p 

CRYSTALS - TRANSFORMERS (Hasa Prim. 220-24011) 
6-0-611; 9-0-9V; 12-0-12V 100mA 98p . 

3VÁ: 0-6V 0.611(PC8 mounting) 175p 
SVA: 6V -.5A 6V -.SA; 9V -.4A 9V-. 4A; 12v -.3A 
12V -.3A; 15V -r258 1511.258 220p 
12V: 4.5V-1,34 4.5V-I.3A, 6V -1.2A 6V -1.2A; 
1211-.5A 12V -.SA; 15V -.4A K%V-.4A; 20V-.34 
2011-. 3A 2509 (309 55p) 
24VA: 6V-1.58 6C -1.5A; 9V.1. 3A 9V -1.3A; 
12V -IA 12V -1A; 15V -.8A 15V -23A, 20V -.6A 
2011-.68 320p (55p p&p). 
SOVA: 6v-48 6V-48; 9V -2.5A 9V -2.5A; 12V -2A 
12V -2A; 15V -1.5A 15V -1.5A, 20V -1.2A 20V - 
1.2A; 25V -1A 251/-1A, 3011-.8A 30V -8A 

3869 (60p p&p). 
100VA: 12V -4A 12V -4A; 15V -3A 15V-38, 
20V -2.5A 20V -2.5A; 30V -1.5A 30V -1.5A, 
40V -1.25A 40V -1.25A, 50V -1A 50V-18 8209 
(74p p&p). (NB; p&p charge to be added above 
our normal postal charge.) 

P S,-.. 
VOLTAGE REGULATORS 
IA 103 + ve -co 
5V 7805 145p 7905 220p 

12V 7812 145p 7912 220p 
15V 7815 145p - 
18V 7818 145p - 
-1.A 20220 Plastic Casing 
5V 7805 80p 7905 BSp 

12V 7812 BOp 7912 85p 
15V 7815 SOp 7915 66p 
18V 7818 BOp 7918 86p 
24V 7824 BOp 
10inA 1092 Plastic Casing 1 

5V 78105 30p 79105 86p 
6V 78162 30p - 
BV 78L82 30p - 

12V 18812 30p 791_12 aó9 
15V 78115 30p 79115 66p) 

ALUM. BOXES 
-Wit-Site p 
3x2,1" 66 
4x21/2x2" 85 
4a214x11/2" 85 
4x216o21/2" 103 
4x4x11/2" 86 
4,4x2'/" 120 
5,4,2" 66 
S)4x256x21/2"130 
5'4a411" OS 
51/4,4,21/2' 120 
6x4,2" 120 
6,4x3" 148 
7,5x21/2" 166 
7,5x3" 180 
8,6x3" 210 
10,411x3" 230 
10,7x3" 276 
12,5x3" 280; 

1M300H 170p 1M723 38p 
LM305H 140p 744550 50p 
LM309K 136p 7886258 98p 
1M31 7K 350p ZDA1412 /50p 
LM317H 240p 78H05 + 51./J 54 LM323K 560p 696 
1M3259 240p 7814G +5Vto +25V 
LM326N 240p 5A 650p 
1M327 270p 79HG 850p 

OPTO 
LEDs with Clips 
711209 Red 13 
TIL211 Grn. 17 
2IL212 Yet. 18 
211220.2" Red 14 
2" Green. Yellow 

or Amber 18 
2" High Bright Red 

49 
.2" Flashing Red 48 
.2" Red /Green 49 
Square LEDs. Red. 
Green, Yellow 30 
L0271 Infra Red 40 
SFH205 Detector 90 
11132 Infra Red 68 
r117ß Detector 75 
BARGRAPH. Red 10 
segments 225 
LS400 255 
OCP71 120 
ORPI2 53 
ORP61 85 
2145777 45 

L5374 160 
'LS375 150 

S377 1118 
S378 140' 
S379 215 

LS384 260 
S385 420 

L 386 86 
LS390 140 
LS393 /40 
L5395 210 
LS396 199 
LS398 275 
LS399 230 
LS445 140 
LS447 196 
LS490 346 
LS668 105 
LS669 106 
LS670 270 
LS673 780 
LS674 860 

CMOS 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 

14 
14 
15 
SB 
18 
78 
48 
50 
18 
24 
43 
s0 
82 

4016 35 
4017 70 
4018 78 
4019 42 
4020 $5 
4021 90 
4022 85 
4023 24 
4024 80 
4025 24 
4026 .170 
4027 46 
4028 82 
4029 56 
4030 55 
4031 185 
4032 125 
4033 178 
4034 213 
4035 95 
4036 275 
4037 115' 
4038 110 . 

4039 259 
4040 55 
4041 80 
4042 70 
4043 80 
4044 80 
4045 175 
4046 96 
4047 98 
4048 65 
4049 35 
4050 38 
4051 86 
4052 56 
4053 86 

ISOLATORS 
174 56 

711111/2,4 
10iyiwx - 

4054 130 
4055 130 
4056 135 
4057 2850 
4059 675 
4060 110 
4061 1225 
4062 985 
4063 120 
4066 48 
4067 430 

. 4068 28 
4069 22 
4070 25 
4071 25 
4072 25 
4073 25 
4075 23 
4076 85 
4077 30 
4078 28 
4081 28. 
4082 25 
4085 80 
4086 90 
4089 160 
4093 55 
4094 210 
4095 65 
4096 86, 
4097 340 
4098 116 
4099 150 
4160 111 
4161 115 
4162 115 
4163 116 
4174 110 

4175 
4194 
4408 
4409 
4410 
4411 
4412F 
4412V 
4415F 
4475V 
4419 
4422 
4432 
4435 
4440 
4450 
4451 
4490F 
4490V 
4501 
4502 
4503 
4506 
4507 
4508 
4510 
4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 

`PANEL 
METERS 
FSD 
60x46x 
35mm 
0-50µA 
0-100µA 
0-500µA 
0-1 mA 
0-5mA 
0-10mA 
0-50rn4 
0-100mA 
0-500mA 
0-1A 
0-2A 
0-25V 
0-50V AC 
0-300V AC 

445p trot 
4%,3!6x1 h" 
O-50µ8 
0-100µA 
0-500µA 
SSS, each 

7 Segment Diepieyd 
111307 875 
T11312 3" CA 105 
TIL313 3" CC 105 
111321 .5" CA 115 
TI1322 .5" CC 116 
DL704.3" CC 98 
D1707 3" CA 99 
DL747.6" CA 180 
B Orange CA 250 
F5D357 Ren 120 
F50500 115 
3" Green CA 160 i 

6" Green CA 215 . 

3" - 1 Red CA 150 
3-' r 1 Green CA 

150 
DVM176 1885 
LCD 31/2 Digits 875 
LCD 4 Digits 750 
LCD 6 D:gns 850 

120 
115 
790 
780 
760 
550 

1250 
1620 
480 
850 
280 
570 

1050 
850 
999 
360 
350 
350 
750 
28 

106 
85 
75 
aa 

280 
86 
OB 
84 

225 
220 
250 

SO 
415 

50 
80 
SO 

210 
150 

4526 98 
4527 125 
4528 100 
4529 150 
4530 80 
4531 130 
4532 120 
4534 610 
4536 310 
4538 145 
4539 120 
4541 150 
4543 150 
4549 395 
4553 399 
4554 182 
4555 85 
4556 80 
4557 425 
4558 174 
4559 460 
4560 195 
4561 104 
4562 525 
4566 195 
4568 295 
4569 195 
4572 36 
4580 495 
4581 320 
4582 135 
4583 105 
4584 55 
4585 85 
4597 330 
4598 350 
40106 05 
40174 150 

II @IMON 
The Definitive Monftör 
A 4k monitor specially designed to 
produce the best from your - 

Superboard, Superboard Series 2, 
UK101 or Enhanced System. 
Look at these superb facilities: 

Full screen editing. 
Home cursor/screen clear facility. 
True insert/delete. 
Fully programmable cursor control with meaningful symbols 
on screen. 
Single key Basic 
True ASCII keyboard routine. 
Auto remote control of tape recorder (requires only a relay). 
Open line facility. 
Named tape files. 
Two key video swap (Series 2 only). 
Bell (Series 2 only). 
Cursor indication of quotes mode. 
User definable flashing cursor character. 
User controllable command vectoring for your own machine 
code routines. 
Full or partial scroll -up or scroll -down (callable by program). 
Auto list on error (displays faulty line upon carriage return!. 
Single command save (automatically returns "list"). 
Centronics compatible printer driver. 

Monitor functions include: 
Scrolling list in data mode. 
Warm restart vector. 
Fill memory. 
Search memory. 
Two save and three load routines. 
Floppy disc vector. 
Break handling routine. 
Tabular display of memory. 

10 PRINT "FULL"; 
20 PRINT "SCREEN' 
30 PRINT "STING" 
40 REM 

SAVE 
Name file? 
NAMED TAPE FILES 
¡SINGLE COMMAND SAVE) 

SN ERROR IN 10 

OK 
10 PRT "AUTO LIST 
ON ERROR" 
u 

10 PRINT" PROG"; 
20 PRINT " CURSOR" 
30 PRINT " CONTROL" 
40 PRINT" MEANING" 
50 PRINT "SYMBOLS " 
60 PRINT " , " 

All this for only £1995 
+ 50p P&P + VAT. 

To order: Send £23.52 or phone your 
ACCESS number for same day despatch. 

State version required. 

WATFORD ELECTRONICS 
33/35 CARDIFF ROAD, WATFORD,HERTS. 

Telephone 40588 
ETI MAY 1981 
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RECHARGEABLE NICKEL CADMIUM BATTERIES & CHARGERS 

TYPE 

5101 (HP71 
Sub C IHPI 1) 
Sub D (HP2) 
S1041HP111 
5103 (HP2) 1.25 
Penlight 4 Charger for 1-4 HP7 

VOLTS AV. CAP. PRICE 

1.25 0.5AH £0.98 
1.25 1.2AH £1.75 
1.25 1.2AH - £1.95 
1.25 1.BAH £2.00 

4.0AH £3.75 
£5 25 

Combibox FW611 Charger for HP7, HP11, HP2 £13.25 
Combibox FW610 Charger for HP7, HP11, HP2 £19.95 

LINEAR INTEGRATED CIRCUITS 

LF 1331N 2.70 SAA 5000 3.04 
LF 13741H 2.70 SAA 5010 7.11 

LM 301-8 0.26 SAA 5012 7.11 

LM 308N 0.48 - SAA 5020 5.33 
LM 348 0.90 SAA 5030 8.26 
LM 380 N14 0.50 SAA 5040 15.14 
LM 383 1.56 SAA 5050 8.51 

LM 386N 0.75 SAS 560 1.60 
LM 389N 0.92 SAS 570 1.60 

LM 34075 0.50 SAS 580 1.80 
LM 710-14 0.42 SAS 590 1.80 
LM 723 CH 0.60 SFF 96800A 6.25 
LM 723 C14 0.40 SF F 96810A 4.28 
LM 741 C14 0.58 SFF 96821A 5.19 
LM 923 0.44 ' SN 76115 0.70 
LM 1303 1.00 SN 76228 1.00 
LM 1458 0.40 SN 76116 1.25 
LM 1801 2.04 SN 76666 0.70 
LM 1871 1.95 TAA 263 1.00 
LM 1872 1.95 TAA 521 0.75 
LM 3900 0.50 TAA 621 2.49 
LM 3909 0.67 TAA 700 1.50 
LM 3914 2.20 TAD 100 1.55 

LM 3915 2.20 TBA 120 0.75 
LM 4250 1.42 TBA 500 0.45 
NE 531 0.95 TBA 550 3.50 
NE 543K 1.55 TBA 5700 2.20 
NE 544 1.60 TBA BIOS 1.00 

NE 555 0.21 TBA 920 2.75 
NE 556 0.73 TBA 9900 2.65 
NE 558 3.12 TCA 270S 3.15 
NE 562 3.12 TDA 2540 3.85 
NE 565 1.05 TDA 2611 1.58 
NE 566 1.53 TL0 81CP 0.32 
NE 567 1.10 TL082CP 0.56 
NE 570 3.50 TLO84CN 1.00 

A. MARSHALL (LONDON) LTD. 
KINGSGATE HOUSE 
KINGSOATE PLACE 
L00001 11441 4TÁ. 
MAIL O RD ER 01.524 8512 2401R SERVICE 
INDUSTRIAL SALES 01.328 10 W 

ALEO RETAIL SHOPS AT 
721 EDOWARE ROAD, LONDON W2 01.123 4242 
40 CRICRLETLOOD BOT.. LONDON NWO 01-4E2 0141 
103A STOKES CROFT, BRISTOL. 0272 428001 
S8 WEST REGENT STREET. GLASGOW. 041.3724131 

WE TAKE ACCESS - AMERICAN EXPRESS - BARCLAYCARD CARD - DINERS 

PLEASE ADD POSTAGE/PACKING 60p UNLESS STATED 
ALSO 15% VAT ON TOTAL - ALL ITEMS ON THIS 
ADVERTISEMENT SPECIALLY SELECTED FOR EX -STOCK 
DELIVERY. WATCH FOR SPECIAL REDUCTIONS ON 

STARRED ITEMS 

CAPACITORS 
SIEMENS ELECTROLYTIC AXIAL 

SIEMENS LAVER 632160 77,,., SIEMENS LAVER 83256110,/,00 4./,100 13 22/40 16 

001 to .01574/30v106 01 022/400 6006 
.0082 027/250v 108 033r400v 0.08 047/400v 60.s0 10.10 16 

22/100 
20 

1 033 ea .12500 60.10 0222504 0.06 047/250s 50.04 47/25 IT 47/40 19 

0.15/250 1.12 .68/250v 1.10 1/25. 10.13 47,61 10 47,100 24 

022!250 22.25. 40.16 47,25. 0326 100;25 20 100/49 19 

01/100 50.12 315/100 1.13 1 00v .16 47/19. 60.25 1007632119 100/100 .44 

0.22/100 6045 33/100 1020 68,'10. 60.]0 0/1004 10.40 22016 9 22085 22 
047/100 10.26 0.68/100 00.34 Olher vsluesseocted encas or.e rue 220/40 24 002053 45 

220100 6) 70/16 23 
470//40 97 470/63 72 

MANY OTHER RANGES CAPACITORS INCLUDE MOLLARD C280 4,01900 1is7 10000 

65 

00 5 

MULLARD/SIEMENS CERAMIC. SIEMENS 641070 RADIAL. 2200/16 i5ó Ì20008s 95 

HIGH VOLTAGE MC CERAMIC, ETC. 42703000,°s 

iso 
4700,161.20 

SINCLAIR INSTRUMENTS 

Digital Multimeter p/p 
PDM35 £34.50 £0.60 
DM235 £52.50 £1.30 
DM350 £72.50 £1.30 
DM450 £99.00 £1.30 

Digital Frequency Meter 
PFM200 £49.80 £0.60 

Low Power Osilloscope 
SC110 £139.00 £1.30 

TF200 Frequency Meter £145.00 £1.30 
TGF 105 Pulse Generator £85.00 £1.30 

NEW 
LCD Multimeter TM353 £84.00 £1.30 
LCD Multimeter TM351 £99.00 £2.50 
LCD Multimeter TM352 £49.95 £1.30 
Prescaler TP600 £37.50 £0.60 

LEADER INSTRUMENTS 
Just a selection 
Singletrace Osicilloscope 510A 5" £127.00 
Doubletrace Osicilloscope 3085 3" f419Á0 
Coublptrace Oscilloscope 508A 5" £299.00 
LSG 16 Sig. Gen. TV/Radio £55.00 
LDM 815 Dip Meter £45.00 

£3.00 
£2.50 
£3.00 
£2.00 
£1.00 

CRIMSON ELEKTRIK HI FI MODULES 

CE 608 
CE 1004 
CE 1003 
CE 1704 
CE 1708 

CPS 1 

CPS 3 
CPS 6 

CPR 1 

CPR 15 

Power Amp 
Power Amp 
Power Amp 
Power Amp 
Power Amp 
Power Unit 
Power Unit 
Power Unit 
Pre Amp 
Pre Amp 

U.K. Postage and Packing + 10% 

£20.09 
£23.43 
£26.30 
£33.48 
£33.48 

£19.52 
£23.52 
£30.00 

£32.17 
£42.52 

TRANSISTORS/DIODES STOCK CLEARANCE 

2N 697 .10 AD 161 .25 BC 184L .05 BF 195 .10 

2N 914 .10 AF 106 .10 BC 212A .05 BF 196 .10 

2N 929 .05 AF 109 .10 BC 2138 .05 BF 199 .05 
2N 3133 .10 AF 126 .10 BC 213L .05 BSY 28 .10 
2N 3566 .50 BC 115 .05 BC 214 .05 MJE 371 .30 

2N 3638 .05 BC 118 .05 BC 2148 .05 MPSA 05 .05 
2N 3642 .10 BC 154 .10 BC 214L .05 ZTX 500 .05 
2N 3708 .05 BC 157A .05 BC 2388 .05 AA 119 .05 

2N 3711 .05 BC 1576 .05 BC 239C .05 BA 102 .05 
2N 3794 .05 BC 158 .05 BC 2518 .05 BA 142 .05 
2N 3771 .75 BC 159 .05 BC 253 08 BA 144 .05 

2N 3905 .08 BC 1678 .05 BC 3088 .08 BA 154 .05 
2N 3962 .10 BC 1686 .05 BC 350 .05 BA 316 .05 
2N 4286 .05 BC 1699 .05 BC 347 .05 BA 317 .05 
2N 4400 .05 BC 170B .05 BC 414 .05 BA 318 .05 
2N 5220 .05 BC 1718 .05 BC 415A .05 BAW 49 .05 
2N 5222 .10 BC 172 .06 BC 416A .05 BAX 13 .05 
AC 126 .15 BC 172C .06 8C 517 .12 BAY 93 .02 
AC 127 .15 BC 173 .05 BCV 71 .05 BB 105B .10 
AC 132 .05 BC 174B .05 SCY 72 .09 BY 126 .14 
AC 152 .15 BC 17813 .14 BD 138 .10 CV 7641 .05 
AC 188 .15 BC 182A .05 BF 161 .08 GEX 23A .03 
AC 188K .15 BC 183 .05 BF 177 .05 ITT 44 .05 
AC 187K .15 BC 1838 .06 BF 180 .08 ITT 921 .05 

ACY 22 .05 BC 183L .05 BF 181 .05 OA 47 .10 

ACY 30 .05 BC 183 LA .05 BF 194 .05 OA 90 .05 

ILP HI FI MODULES 

Power Amplifiers 
HY30 
HY60 
HY120 
HY200 
HV400 

MOS120 
MOS200 

Pre Amplifiers 
£7.29 HY6 £6.44 
£8.33 HY66 £12.19 

£17.48 Power Supplies 
£21.21 PSU30 £4.50 
£31.83 PSU36 £8.10 

PSU60 £13.04 
£25.88 PSU70 £15.92 
£33.46 PSU180 £21.34 

Postage & Packing to U.K. included. 

CD4000 £0.17 CD4013B £0.44 CD40248 £0.60 CD4049 £0.33 
CD4001B £0.20 CD4014 £0.72 CD4028B £0.60 CD40506 £0.33 
CD4002 £0.20 CD4015 £0.72 CD40296 £1.05 C040518 £0.70 
CD4007 £0.20 CD4016 £0.36 CD40346 £2.20 CD4052B £0.70 
CD400BB £0.74 CD4017B f0.70 CD4035B £1.05 CD4060B £1.10 
CD4009 £0.40 C040188 £0.75 CD4040 £0.96 CD4063 £1.10 
CD4010 £0.40 CD40196 £0.44 CD40418 £0.80 CD4066B £0.45 
CD401113 £0.20 CD402013 £0.90 CD40428 £0.64 CD4067 £4.20 
CD4012 £0.20 CD4022B £0.78 CD40478 £1.02 C04068 £0.30 

CD4069 £0.14 CD4095 £1.00 
CD4071B £0.16 CD4096 £1.00 
C04072 £0.20 CD4099B £1.40 
CD4073B £0.16 C04507 £0.44 
CD40758 £0.16 CD4510B £0.90 
CD4081B £0.16 CD4511 £1.02 
CD4082 £0.20 CD4514 £2.20 
CD4085 £0.90 CD45206 £0.90 
004086 £0.90 CD4522 £1.10 

SN7400 £0.19 SN7420 L0.15 SN7445 £0.91 SN7460 £0.15 SN7496 £0.20 SN74164 f0.91 
SN7401 £0.19 SN7423 £0.19 SN7446 £0.24 SN7472 £0.20 SN74107 £0.20 SN74165 £0.91 
SN7403 £0.19 SN7426 £0.21 SN7447 £0.24 SN7484 £0.51 SN74121 £0.20 SN74174 £0.60 
SN7404 £0.15 SN7432 £0.21 SN7448 £0.30 SN7490 £0.25 SN74141 £0.24 SN74182 £0.60 
SN7410 £0.19 SN7440 £0.15 SN7450 £0.19 SN7491 £0.35 SN74145 £0.77 SN74190 £0.60 
SN7412 £0.15 SN7441 £0.30 SN7453 £0.15 SN7492 £0.20 SN74165 £0.50 SN74192 £0.91 
SN7414 £0.55 SN7442 £0.20 SN7454 £0.15 SN7493 £0.20 SN74157 £0.70 SN74197 £0.60 

DIGITAL FUEL STRETCHER SYSTEM GIVES ACTUAL Mpg. OR U100Km 
EASILY FITTED - SUITABLE FOR MOST CARS. £58.50 p/p £1.30 
FLOW SENSOR S8011 £14.75 
SPEED SENSOR S8010 £11.95 

SEND LARGE SAE FOR DETAILS OF SENSORS & PARTS TO BUILD OWN FUEL STRETCHER SYSTEM. 
MINI METAL DETECTOR FOR LOCATING PIPES/CABLES UNDER PLASTIC -A MUST FOR EVERY HANDYMAN £9.95 

SIEMENS LEDS 

5.8mm Red Yellow Green £0.14 
3.2mm Red £0.12 
3.2mm Green/Yellow £0.14 
Flashing Diodes (3Hz) £0.90 
Rect Leds 2.5 x 5.Omm Red £0.12 
Rect Leds 2.5 x 5.0mm Green/Yellow £0.18 

TIL209 £0.18 
TI L 228 £0.35 
TIL 78 £0.54 
BPW 34 £1.18 
SFH205 £0.40 
ORP 12 £1.20 
4N25 f0.90 

MA 1032 Digital LCD Clock Module 
.5" 12 or 24hr mode, 24 alarm with on/off control, 
sleep timer, snore timer tic. 1.5v bait. low consumption 

MA 1026 Alarm/Thermometer Module 

£11.50 

£11.50 

MA 1003 12v Car Clock Module, Special Price £12.50 whilst stocks last 

NSN3914, 3915, 3916 End Stackable Led Bar 

Graphs Arrays with Driver All @ £4.95 each. 

PRESENSITISED POSITIVE FOTO RESIST PC BOARDS 1.6mm THICK 

SIZE 
100 x 160mm 
100 x 220mm 
203 x 114mm 
233.4 x 220mm 

SINGLE SIDE ' DOUBLE SIDE 
£1.40 
£1.95 
£1.70 
23.75 

£1.65 
£2.05 
£2.10 
£4.50 

KIT FOR UV EXPOSURE UNIT FOR DEVELOPING FOTO BOARDS 
COMPLETE WITH BOX 84 G LASS SCREEN 228 x 152mm £34.50 

OR WITHOUT BOX £19.50 

ALL PRICES EXCLUSIVE OF VAT 
ETI MAY 1981 



NEWS NEWS NEWS NEWS NEWS NEWS NEWS NEW 

DIGEST 
Visionary Idea 

That 
world-famous character 

Uncle Clive Sinclair has struck 
again. This time Sinclair Research 
Ltd has developed a new flat -screen 
pocket-size television which should 
be available by the middle of next 
year. Its announcement follows a 

five year development project 
costing £1 million and partly backed 
by the National Research and 
Development Council. The invest- 
ment for manufacturing what will in- 
itially be a pocket black -and -white 
TV with FM radio will be around the 
£5 million mark, supported by in- 
dustry grants from the Scottish 
Economic Planning Department 
who will provide £1.5 million plus a 
regional development grant of £1.1 
million, making 22% of the total 
capital employed. (Perhaps Sinclair's 
catch -phrase should be 'your wish 
will be granted'?) Sinclair's contribu- 
tion will be funded from profits 
derived from its equally well-known 
personal computer business. Sinclair 
have managed to achieve a number 
of interesting breakthroughs with 
their flat screen TV, not least perfec- 

ting a new method of vacuum - 
forming glassware, a volume reduc- 
tion of 21/2 times over a conventional 
CRT, and a power requirement 
reduction five times better than 
previously achieved. Impressive 
huh? Manufacture of the tube has 
been sub -contracted to Timex who 
will produce it in Dundee and expect 
to employ an extra 1,000 people by 
1985. 

The cathode ray tube measures 
approximately 4 x 2 x 3/e inches and 
is assembled from two sheets of 
glass, a flat front plate and a vacuum - 
formed backing plate. The phosphor 
screen is coated on the interior of the 
backing plate and is viewed through 
the front face from the same side 
that the electrons strike. As a result, 
the brightness is more than double 
that of a conventional CRT with the 
same beam energy. The electron gun 
is set to one side of the screen with its 
axis parallel to the screen. Two sett 
of electrostatic deflection plates in 
the gun assembly provide horizontal 
and vertical scanning and a third set 
between the phosphor screen and 
front face bends the electron beam 

towards the screen. The tube 
assembly lends itself to low-cost 
mass production and has significant- 
ly fewer components than a conven- 
tional CRT. There will be many ap- 
plications for this new tube; 
doubtless to say Sinclair will con- 
sider linking it to his personal com- 
puter, and the basic tube can be 

modified for projection TV systems. 
A full colour three -tube system is be- 
ing carefully considered with the 
electronics and optics able to fit into 
a shoe -box -sized unit projecting onto 
a wall -mounted screen. The initial 
TVlradio unit should retail for about 
£50. We ask ourselves 'is there 
anything this man can't do?' 

Mini -Movies 
Matsushita 

Electric of Japan have 
come up with a new mini colour 

video camera which contains the 
tape recorder as well. They think that 
it's such a good design that it should 
be made a world standard for 
miniature video. It uses metal 

evaporated magnetic tapes which 
are actually slightly smaller than 
standard audio cassettes. The 
cameral recorder is almost as small 
as a conventional hand-held video 
camera; 229 mm (D) x 118 mm (H) x 

67 mm (W) and weighs only 2.1 kg in- 
cluding batteries. The tape speed is 
14.3 mm!S which is the slowest 
among systems of this kind. Mat- 
sushita achieved the compactness of 
this device thanks to the develop- 
ment of the'Cosvicon' 1/2 inch colour 
image pick-up tube coupled with ex- 
tensive use of LSI in the circuitry. For 
further details on this camera con- 
tact: National Panasonic UK Ltd, 
300-318 Bath Road, Slough, 
Berkshire, SL1 6113. 

Kitting Out 
TK 

Electronics, who specialise in 
electronic mini -kits for hobbyists, 

have extended their range to include 
some remote control kits. These in- 
clude the MK6 Simple Infra -Red 
Transmitter (as featured in Kit 
Review last month), the MK7 Infra - 
Red Receiver, the MK8 Coded Infra - 
Red Transmitter and the MK12 
16 -channel Receiver. The MK6 and 
MK7 consist of a small hand-held, 
battery operated transmitter and a 
small mains powered receiver with a 

triac output capable of switching 
mains loads of up to 500 W. The MK8 

can transmit up to 32 different com- 
mands depending on the keyboard 
used. The MK12 is a mains -powered 
unit with 16 ÇMOS outputs (0 to 15 
V) which may be interfaced with 
logic, or used to drive relays or triacs 
for power switching. By changing the 
value of one resistor in the MK8 kit 
and adjusting the present on the 
MK12, simultaneous operation to 
two or more receivers in the same 
area can be achieved. Prices are: 
MK6 - £4.20, MK7 - £9.00, MK8 - £5.90, MK12 - £11.95 plus 40p 
postage and 15% VAT. TK Elec- 
tronics, 11 Boston Road, London 
W7 3SJ. 
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TRANSCENDENT 2000 SINGLE BOARD SYNTHESIZER 

COMPLETE KIT ONLY £168.50 + VAT! 
Designed by consultant Tim Orr (formerly 
synthesizer designer for EMS Ltd) and featured 
as a constructional article in ETI, this live 
performance synthesizer is a 3 octave instru- 
ment transposable 2 octaves up or down giving 
sweep control, a noise generator and an ADSR 
envelope shaper. There is also a slow oscillator, 
a new pitch detector, ADSR repeat, sample and 
hold, and special circuitry with precision 
components to ensure tuning stability amongst 
its many features. 
The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep pedal, 
professional quality components (all resistors either 2% metal oxide or 1/2% metal trim!) and it really 
is complete - right down to the last not and bolt and last piece of wire! There is even a 13A plug in 
the kit - you need buy absolutely no more parts before plugging in and making great music! 
Virtually all the components are on the one professional quality fibreglass PCB printed with 
.component locations. All the controls mount directly on the main board, all connections to the 
board are made with connector plugs and construction is so simple it can be built easily in a few 
evenings by almost anyone capable of neat soldering! When finished you will possess a synthesizer 
comparable in performance and quality with ready -built units selling for many times the price! 
Comprehensive handbook supplied with all complete kits! This fully describes construction and 
tells you how to set up your synthesizer with nothing more elaborate than a multi -meter and a pair 
of ears! 

ETI VOCO D E R 
COMPLETE KIT ONLY 

£195 + VAT! 
KIT INCLUDES FREE FOOT CONTROL 

AND TEST OSCILLATOR 

/fy 

Cabinet size 24.6" x 15.7' x 4.8" (rear), 3.4" (Front). 

1024 COMPOSER 
THIS MONTH'S FRONT COVER FEATURE! 
COMPLETE KIT ONLY £89.50 + VAT! 

Panel size 19.0" x 5.25". Depth 12.2". 
Featured as a construction article in'Electronies Today International this design enables a vocoder of great versatility and high intelligibility to be built for an amazingly low price. 14 channels are used to achieve its high intelligibility, each channel having its own level control. There are two input amplifiers, one for speech either from microphone or a high level source e.g. mixer or cassette deck and one for external excitation (the substitution signal) from either high or low level sources. Each amplifier has its own lever control and a rather special type of tone control giving varying degrees of bass boost with treble cut or treble boost with bass cut. The level of the speech and excitation signals are monitored by LED PPM meters with 10 lights -7 green and 3 red which indicate the level at 3dB steps. There are three internal sources of excitation -a noise generator and two pulse generators of variable frequency and pulse width. Any of the internal sources and the external source can be mixed together. There is a voiced/unvoiced detector which substitutes noise for the excitation signal at the points in speech where the vocal chord derived sounds of the speaker are substituted for by the unvoiced sounds of sibilants, etc.There is a slew rate control which smooths out the changes in spectral balance and amplitude enabling a change of the speech into singing or chanting and other special effects. A foot switch is provided to permit a complete freeze in spectral balance and amplitude whenever required. An LED on this indicates when the freeze is in operation. 
An output mixer allows mixing of the speech, external excitation and vocoder output. The majority of the components fit into the large analysis/synthesis board with the rest on 8 much smaller boards with the controls and sockets mounted on them for ease of construction. Connectors are used for the small amount of wiring between the boards. The kit includes fully finished metalwork, professional quality components (all resistors 2% metal oxide) nuts, bolts, etc. - even a 13A plug! 

TRANSCENDENT DPX 
Another superb design by 
synthesizer expert Tim Orr 

published in 
Electronics Today International 

COMPLETE KIT 
ONLY 

£299 + VAT! 

MULTI -VOICE SYNTHESIZER 

Cabinet size 36.3" x 15.0" X 5.0" (rear) 3.3" (front) 
The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs which can be used simultaneously. On the first there is a beautiful harpsichord or reed sound-fully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide range of different voices, still fully polyphonic. It can be a 
straightforward piano as a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the 
keyboard or should you prefer - strings on the top of the keyboard and brass as the lower end (the keyboard is electronically split after the first two octaves) or vice-versa or even a 
combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it' sounds - just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism. 
There is a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the 
vibrator comes in only after waiting a short time after the note is struck for even more realistic string sounds. 
To add interest to the sounds and make them more natural there is a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects. 
As the system is based on digital circuitry digital data can be easily taken to and from a computer (for storing and playing back accompaniments with or without pitch or key change, computer composing, etc., etc.). 
Although the DPX is an advanced design using a very large amount of circuitry, much of it very sophisticated, the kit is mechanically extremely simple with excellent access to all the circuit boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet. 

,The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., even a t 3A plug! 

POINERTHANMANY MORE KITS ON PAGE 107. MORE KITS AND ORDERING 
INFORMATION ON INSIDE FRONT COVER 
All projects on this page can be purchased as separate packs, e.g. PCBs, components sets, hardware sets, etc. See our free catalogue for full details and prices: 
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PCB FOIL 
PATTERNS 

L 
Above: The Remote Control preamp board. 
Right: Remote Control transmitter board. 
Below: The two sides of the Digital Clock PCB. 
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PCB Foil Patterns 

ET. I po+° 
., aO 

O 
0 

0-00 

Above: Power switch foil pattern. 

The foil patterns for the 1024 Composer are too large to fit 
into the magazine. You can obtain them by sending us a 
large SAE. Commercial firms should note that Powertran hold 
the copyright on the board. 

Below: The Remote Control decoder board. 

.0 ,r 
!lye 

4:11 

el,: 41 

decoder 

ETI controI 

J 
. 

live 
q 

loa Od b 

:`'` ...,--. 

ETI 
touch 
dimmer 0.0 

remote 
econtrol 

Above: Touch dimmer PCB. 
Below: Foil pattern for the Microstation. 
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TV SOUND TUNER 
ETI SEP 80 PROJECT 

All parts available/send for list 
ALSO 

No. 1 for Teletext Kits 
TV Spare Parts and Components 

Callers welcome at Shop Premises 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 1SD 

TELEPHONE: 01-794 8751 
Near West Hampstead Jubilee & British Rail Stations 

CHESS COMPUTERS 
TV GAMES 
HAND-HELD GAMES 

TV GAMES 
Atari VCS 
Philips V7000 
Mattel 
Database 
Cartridges 

£98 
£99 

£199 
£54 

P.O.A. 

Galaxy Invader 1000 
Earth Invader 
Jet Fighter 

E 
A DIVISION OF CIRCOLEC 
SPECIAL SPRING OFFERS! 

CHESS COMPUTERS 
ALL Challenger '7' E78 

PRICES Sensory'8' E113 
INC. Voice Sensory £243 
VAT Chess Champion £25 

Backgammon Challenger £54 

HAND HELD GAMES 
£22.95 
£24.95 
£21.95 

Vermin (Mole Bashing!) £17.95 
Fire £17.95 

MANY OTHERS AVAILABLE 
RING 01-767 1233 FOR DETAILS! * P&P on Games Free * Please add £1 for Cartridges * 

Make cheques payable to Circolec 

ELECTRONIC 
GAMES 
SHOP 

Free Mains Adaptor 
While Stocks Last! 

Newl 

FREEPOSI (NO POSTAGE READ.) LONDON SW17 8BR 

WORTH 
UP TO 

£30 

TELEPHONE CREDIT ORDERS WELCOME 

FREE QUARTZ WATCH OFFER 
on all Thandar test equipment 

If you are interested in purchasing a hand-held digital 
multimeter, a bench digital multimeter, a hand held 
frequency meter, bench frequency meter, a pulse gen- 
erator, a function generator, a fully portable brief -case 
size oscilloscope, a 2" video monitor or even an eprom 
programmer and obtain a quality QUARTZ watch free 
of charge then why not take advantage of our special 
offer. 

For purchases of between £39 and £99 we will send free of charge a gold-plated 
Digital LCD, ultra -slim, five -function watch. For purchases of £100 and over we 
will send a gold-plated, ultra -slim, analogue watch, as per photograph. Both 
these watches have leather straps. This watch offer is subject to availability and in 
any event we will send alternative watches with a retail value of £12 and £30 
respectively. YOUR WATCH MAY BE SENT SEPARATELY TO ANY ADDRESS 
WITHIN THE UK IF REQUIRED. 

Hand-held digital multimeters 
PDM 35 L.E.D. hand held DMM £39.68 
TM 354 L.C.D. hand held DMM £45.94 
TM 352 L.C.D. hand held DMM £57.44 

Bench digital multimeters 
DM 235 L.E.C. digital multimeter 

£60.38 
DM 350 L.E.D. digital multimeter 

£83.38 
TM 353 L.C.D. digital multimeter 

£96.60 
DM 450 L.E.D. digital multimeter 

£113.85 
TM 351 L.C.D. digital multimeter 

£113.85 

Hand-held frequency meter 
PFM 200 frequency meter 

Bench frequency meters 
TF 040 bench frequency meter £126.50 
TF 200 bench frequency meter £166.75 

Pulse Generator 
TG 105 pulse generator 

Bench Function Generator 
TG 100 function generator 

Fully Portable Oscilloscope 
SC 110 Oscilloscope 

2" Video Monitor 
MON 1A 2" Video monitor 

£97.95 

£90.85 

£ 159.85 

£109.25 

Eprom Programmer 
PKW 5000 Eprom Programmer 

£57.27 £918.85 

All prices include V.A.T. Official orders welcome. Mail order only, or callers at our 
warehouse by prior appointment. Barclaycard/Access welcome. Cheque/P.Os, 
etc., with order. Large s.a.e. for complete Thandar list. All items POST FREE. 

umttsyw. 

B.K. ELECTRONICS 
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex, SS9 5TY_ 

Tel: Southend 527572 

QUALITY DOES NOT HAVE 
TO COST VERY MUCH ! 
MME 

Hi-Fi Speakers 
All models 
multi -speaker systems 

With mntrols, attractive woodgrain finish. 
RMS ratings for 8 ohm. 

SCOTT T516 STEREO 
FM/AM TUNER 
MICA QUwTY STEREOiM/AM 
TUNER ST SCOTT OF USA. 

Orwell nue 5" x 14'h" x 12". Mrd ara sud hilly 
paraelad at a apadal lem Mes. e E1.55) 

£38.95 
'Ou deoaealrelNo tir c11Mrs. . 

1000's SOLD 1° -- 
SEAS 
SPEAKER 
KITS 
9 ales 

1 2.60 12" 4 speaker system 60 watts 
261/2"x 141/2 X 11" .E115.96 pair 

15.90 15" 5 speaker system 90 watts 28", 
X l7''/" x 11'1" £135.95 pair 
(UKc/p£12.00pair) 

ON DEMONSTRATION TO CALLERS 

JVC BELT DRIVE 
TURNTABLE 
JVC TURKTAOLE INIFH FREE AUDIO 
TECNINCA ATIOD STEREO CARTRIDGE 
* 'S' dupai low er. 
* BNI kive 
* Ir Platler * Callrelad ceuebraslara 

wayM 
* Aatlihlc dadcu 

Size 12if's ef' 
(C/P EI.55) £29.95 

TV SOUND FROM 
YOUR HI-FI 
iii quality TV lewd couvrir plys lita aerial 
seekel of pr FM hier. 9 roll haKery erre/ 
putter) ad molle. NAIN to look at ... td dial 
litait 
* Fitted slowan0Uon drive 
(UK Post etc. Wp) 

Ou OsawNslw for allers. £11.50 

Prolaafnal soul MHl speaker kits with 111k 

sasitkrty N9-92dB1 Exteadd irgoaicy rupoua 
r223' 50-20khz. '253' 35-25k1z). Duipd and 
made u Saedhavia to Si klpkal quality. Dl 
supplied with caplets cabillot plues, Iwoders/ 
cruuovers/lards etc. * Oe oesrastrstlea lo 
callers. 
* III -FI 223. 30/45 mm 3 mater 8" qq." 

043.50 pair 
* HFR 253. 607100 watt 3 speaker 8" systole 

034.50 each, 
* Hi -R 403, 60/100 watt 3aplaker 10' system 

044.50 each 
* HFR 60/150 waft 3 speaker 12" systole 

£04,50 each 
IUK C/P 61.50) 
COMPLETE RANGE Of SUS 
CHASSIS SPEAKERS ETC 
ALWAYS IN STOCK 
ALSO STOCKISTS FOR 

ADDAX, GOODMANS, KEF, PEERLESS ETC. 

PIEZO TWEETERS 1: 
4. 

dru low picas 
Cleve reed, vary rie dislerllee 1 . Ne 
crasuver moirai. Saleable up u 100 wefts - ear, 
in unes. 
1 Mid -rump, Yore for disco/pa/props .. E6.85 
2 Tweeter Men tar lei-ti/disco/pt f5.50 

3 Popular ki-li and disco £4.10 
4 Rat type Mi -fl ES.50 
Ou Dalewatrallu h aórs. 
C/P 50p lep 1e 4 hem) 

STEREO ACCESSORIES 
* 6E1385141 -FI Regency Equkser .. £62.95 .1 
* APM 200 Peak pi-graoe. eider Ohio scalo) 

039.95 
* MS3219 Tele Scale suée output Calar 012.05 * 1ÁC350 Tape «ho sibilar -.059.95 

FREE CATALOGUE 
Lip rape al 

apeokers/stereepMeaes/eicnpkeees /mixers/Pd 
aquipesaf ale - aid mach mare! 
Plu: tape mope of lest puipewd. 
ALL PIUGELELKIE VAT 

SEND LARGE 20p SAE 

PR/CES CORRECT Ar 1.3.81 

AUDIO ELECTRONICS m 
301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. 
TELEPHONE 01-724 3564 OPEN 9-b Mon -Sat r- 
ALSO AT HENRYS RADIO, 
404/406 EDGWARE ROAD, LONDON W2 1 ED 
ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS 

OR CALL IN AND SEE FOR YOURSELF 
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More and more new cars use electronic 
ignition to give the best performance and 
economy. Bring YOUR CAR up to top 
specification by fitting the latest TOTAL 
ENERGY DISCHARGE electronic system. 
TOTAL ENERGY DISCHARGE gives all the 

advantages of the best capacitive discharge ignitions; 

* Peak Pe fonnoocs-higher output voltage. * Improved Economy -consistent high ignition performance. 
* Bettor Starting -full spark power even with low battery. * Accurate Timing -prevents contact wear without 'contactless' errors. 

- * Smooth Performance -immune to contact bounce effects. 
PLUS 
SUPER HIGH POWER SPARK -31/2 times the energy of ordinary C.D. systems. 
OPTIMUM SPARK DURATION -to get the very best performance and economy with 

todays lean carburettor settings. 
DESIGNED IN RELIABILITY -with the 'ultimate insurance' of a changeover switch to 

revert instantly to standard ignition. 

TECHNICAL DETAILS 
HIGH EFFICIENCY INVERTER. A high -power, high efficiency, regulated inverter 

provides a 400 -volt energy source -powerful enough to store twice the energy of 
other designs and regulated to provide full output even with the battery down to 4 
volts. 

SUPERS DISCHARGE CIRCUIT. A brand new technique prevents energy being 
reflected back to the storage capacitor, giving 3' times the spark energy and 3 times 
the spark duration of ordinary C.D. systems, generating a spark powerful enough to 
cause rapid ignition of even the weakest fuel mixtures without the ignition delay 
associated with lower power 'long burn' inductive systems. In addition this circuit 
maintains the correct output polarity, thereby preventing unnecessary stress on the 
H.T. system. 

SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted signals 
caused by contact volt drop, contact shuffle, contact bounce, and external transients 
which, in many designs, can cause timing errors or damaging un -timed sparks. Only 
at the correct and precise contact opening is a spark produced. Contact wear is 
almost eliminated by reducing the contact breaker current to a low level - just 
sufficient to keep the contacts clean. 

IN MONEY -SAVING KIT FORM at £14.85 Inc. V.A.T. 
Also MOTORCYCLE TWIN OUTPUT KIT at £22.94 and P. & P. 

All you need is a small soldering iron and a few basic tools - everything else is supplied 
with easy -to -follow instructions. 

FITS ALL 6/12 -volt NEGATIVE EARTH VEHICLES 
ELECTRONIZE DESIGN 

2 Hillside Road, Four Oaks 
Sutton Coalfield, West Midlands, 874 4D11 

-- -- - - - Phone 02f-308 5877.. 

DISCO LIGHTING 
KITS!!! 

First class constructional projects, c/w glass fibre P.C.B.'s & full instructions. No extra 
components needed to make a top rate working unit. 

LK1 
f 9.90 

LK3 

£8.90 

3 channel sound -to -light. 
300 w/channel Iv- IOOw input 

2kW slider dimmer 
suitable for clubs/pubs. 
A professional unit c/w 
FACE PLATE 

ALL KITS C/W 
circuit. comprehensive 

instructions & fut 
parts guarantee 

LK4 
f 16.50 

Carriage on above 70p 

LK2 3 channel 3kW 
£1130 zero voltage firing 

200mV - 100 watts input. 

4 channel 4kW 
audio - forward/reverse 
auto - two speed ranges. 

Suitable case for 
LK 1/2/4 £3.50 

100w spots ES or BC 
£ 1.50. 

Coloured pigmy lamps 
&5p. 

8m rope lights 
£49 

UNREPEATABLE HI-FI BARGAIN 

3 WAY LOUDSPEAKER 
KIT C/W BAFFLE (pre-cut) 
Comprises: 
* 6-Y linen surround bass unit 
* 5" mid -range unit 
* 3" tweeter 
* 3 way crossover, fixing screws & baffle 
* 20 watts handling capability. 
Full instructions provided 
Must he heard to be believed!! 

£10.50 or 2 kits for £20 Cart. £I per kit 

SAXON ENTERTAINMENTS (EMI 

327-333 Whitehorse Rd., Croydon, Surrey CRO lHS. 
(01) 684 8007 

Order hr phone - Acre.sslBarelareard/C.O.D. 
Open Mon. - Sat. gam - 5pm. 

Some day all 
power amps will 

be made this way THE POWERFET AMPLIFIER 
See next month's issue for 

our component bargains 
or send SAE for lists 

PFA 80 
(100W plus into 80) 

Elegant Simplicity 
Advances in high technology should make life simpler. A 

cluttered power amplifier board may well perform superbly, 
but its busy elaboration is an indication that its design is 
pushing the limit of its component technology. 

There are now many first-class bipolar power amps on the 
market. All of them are complex and consequently expensive. 
Any additional improvements in the areas where they are 
weak (e.g. H.F. distortion) can only be obtained with yet 
further complexity and cost. 

Only a new technology can provide the sort of "quantum 
jump" in component performance necessary to reduce the 
clutter on the board, reduce the cost and make the highest fi 
once more affordable. 
Power/ins 

So far 29 semiconductor manufacturers have invested in 
this new technology. Clearly powerfets are something 
special. 

Their enormous power gains eliminate conventional drive 
circuitry in power amps, permitting delightfully simple 
designs. Their freedom from secondary breakdown and their 
tendency to shutdown when thermally overstressed, result in 
inherently stable and destruction -proof output stages, not 
needing protection circuitry. And perhaps best of all, their 
lack of charge storage make them fast and responsive, 
producing amplifiers of wide bandwidth and low distortion 
even at high frequencies_ 

ITGROWS! 

PFA80/ 120 
The PFA is perhaps the perfect realisation of the classic 

powertet amp design. The superb P.C.B. allows the use of 
either one or two pairs of output devices, providing easy 
expandability for those starting with the smaller system. (The 
extra output pair of the PFA120 results in lower distortion 
and improved efficiency, particularly into low impedance 
loads.) 

The components used in the PFA have been chosen with 
extreme care. The lowest noise input devices and lowest 
distortion gain stage devices were selected regardless of cost. 
140V powerfets were chosen against the more usual 120V to 
give improved safety margins. 

Specification 
Bandwidth 
Output power 

RMS into 80 
T.H D. 
from 1w to rated 
output at all audio 
frequencies 

SNR 
Slew Rate 
Gain 
Rin 

Vs max. 

PFA80 
10Hz- 
80W (Vs =s 50V) 

PFA1 20 
100KHz 1dB 
120W (Vs 55V) 

<0.008% <0.005% 

120dB 
20V/Ps 
X22 
30K 
70v 

120dß 
20V/ps 
X22 
30K 
70V 

Cost 
(builq £15.95 £22.85 
(kit) £13.95 £20.85 

Power supplies available. VAT inclusive prices. P&P 40p or 75p with PFA or transformers. 

PFA 120 
(150W plus into 812., 300W into 452) 

Pretarrp PAN 20 
The design is unique. Equalisation is applied after a flat gain 

stage, resulting in one of the best noise performances available. 
Superb overload figures are ensured by a front end incorpor- 
ating a special gain / attenuator control (volume control to you!). 
The inputs are uncommitted and can be used with any 
combination of signal sources in the t mV to 10V range. RIAA 
equalisation is provided for mag. PUs, and space on the board 
is available for different equalisations. 

Specification 
B.W. 20Hz-3OKHzi 1dB 
THD 0.003% 

SNR 

Vs 
Output 
Coat 

(built board £4.75, 2 needed for stereo 
less controls) 

Power Amp PAN 1397 
A high quality 20W power amp board based on the 

HA1397. Easily modified for bridge operation, providing high 
powers from low sÿpply voltages. 
Specification 
Output power RMS 
THD 
SNR 
Input 

Coa 
(Built) 

85dB (ref. 5mV RIAA) 
105dB (ref. 1 00mV flat) 
it 20V 
1V (clips at +20dB) 

20W into 8a at t 22V 
20W into 40 at s 19V 
0.02% at 1 KHz. 1W to 12W 
90dB 
100mV into 50K 

£6.80 

FROM THE POWERFET 1 w R I M M E R 
Mail order 148 QUARRY STREET, LIVERPOOL 
only to --- 125 Tel: 051 EET 2651 IV 

SPECIALISTS Technical 367 Green Lanes, London N4 1 DY 
enquiries 01-800 6667 
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ELECTRO 
SUPPLIES 

TRANSISTORS 
BC107 10p 
BC108 10p 
BC109 10p 
BC125B 8p 
BC149 10p 
BC154 12p 
BC159 9p 
BC171 10p 

BC237 12p 
BC337 15p 
BC547 10p 
BD238 40p 
BD239 40p 
BD371A 30p 
BDX94 65p 
BDY92 120p 

LINEAR ICs 
CA3012 
CA3080 
LM324 
LM741 
LM 1458 
LM3900 
MC 1307 
MC1310 
MC1349 
MC1350 
M C 1558 
NE535T 
NE555 

BF194 
BF195 
BF197 
BF245 
BF256A 
B F324 
BF469 
6E495 
ßF595 
BFR40 
BFY90 
BUW81A 
MJE340AT 
MPF131 
MPF132 
MPU131 

45p SAJ 110A 
50p SAS580 
60p SAS590 
15p TAA320 
40p TBA120S 
60p TBA651 
75p TBA661B 

100p TBA800 
90p TBA810S 
90p TBA920 

100p TCA270S 
50p TDA0470 
22p TDA1010 

LOW PROFILE IC SOCKETS 
14 pin - 12 100 (150 £10) 
16 pin - 10 100 (130 £10) 
22 pin - 7 100 (100 £10) 
24 pin - 6 100 (70 £10) 
40 pin - 3 100 (40 £10) 

For larger quantities 
please phone for prices 

12p 
12p 
14p 
30p 
40p 
30p 
65p 
20p 
30p 
25p 
50p 

200p 
50p 

25p 
25p 

100p 
100p 
40p 
60p 

100p 
125p 
70p 
80p 

150p 
90p 

150p 

2N3055 45p 
2N3583 60p 
2N3702 10p 
2N3705 10p 
2N3710 10p 
2N4061 15p 
2N4123 10p 
2N4125 12p 

TDA1170 75p 
TDA1190 200p 
TDA2524 150p 
TDA2541 150p 
TDA2560 150p 
TDA2581 175p 

SPECIAL OFFER 
AY -5-3507 DVM 
CHIP (with data) 
£2.75 (limited 
quantity). 

35 -amp 50 -volt Stud 
Diodes, c/w mounting kit 

4 f1 
Semi -conductor Packs. 
Diodes/Transis- 
tors/SCRs/ICs. over 100 
items (no rejects) 

£1.50 each, two for £2 

SPECIAL OFFERS 
LM1101N (DOLBY B I/C) 
TDA2020 (20 watt amp) 
MM57105 (PAL colour TV game I/C) 
MM53100N (TV clock timer) 
AY -5-1013 (DART) 

Prices include VAT, please add 50p P&P 

MAIL ORDER DEPT. 
(Callers please phone first) 

BOWNESS MILL 
SHAWCLOUGH RD 

WATERFOOT 
ROSSENDALE, LANCS 

TEL: ROSSENDALE 5556 

£2.50 
£2.50 
£2.00 
£2.00 
£2.00 

RETAIL SHOP 
(Open 6 days) 
6A TODD ST 

MANCHESTER 
(next to Victoria Stn.) 

TEL: 061-8341185 

CALCULATOR S 
All equipment new boxed and fully guaranteed 

Price includes V.A.T., Post and Packing 

PRICES 
ANY CASIO, SHARP OR TEXAS -CALCULATOR -SENT 
FOR £1 LESS THAN ANY OTHER ADVERTISED 
PRICE IN THIS MAGAZINE (subject to stock) 

CASIO PROGRAMMABLES 
FX 180P programmable FX 100 £18.86 
FX 2700 P, new model, 38 steps £18.95 
FX 3500 P, new model, 38 steps £21.95 
FX 501 P, 51 function, 11 memory, 128 steps £49.95 
FX 502 P, 51 function, 22 memory, 256 steps £69.96 
FA 1 CASSETTE INTERFACE transfers progs to tape £19.96 
FX 501 P with FA 1 £66.98 
FX 502 P with FA 1_ E86.96 

CASIO SCIENTIFICS 
FX 68, 38 function, 8 digits £18.95 
FX 330, 38 function, 8 digits £15.95 
FX 510, 50 function, 10 digits £18.95 
FX 3200, 43 function, 10 digits £20.95 
FX 6100, 39 function, 8 digits plus time/alarm £18.95 

FX 7100, 39 function, 8 digits plus time/alarm £23.96 
FX 8100, 46 function, 8 digits plus time/alarm £23.95 
FX 81, low cost, 30 function, 8 digits 
FX 100, low cost, 44 function, 10 digits 

£13.96 
£15.96 

CASIO 
BO 1100, biorhythms/clock £13.96 
MG 770, SPACE INVADERS, card size £12.99 
MG 880, SPACE INVADERS, full size £10.96' 
LC80, HIGH -QUALITY CARD CALCULATOR ,_£13.95 
SHARP 
POCKET COMPUTER 1211 with interface £106.96 
EL 5101 PROGRAMMABLE 16 digit £41.96 
EL 5100 PROGRAMMABLE 24 digit 

-- 

£51.95 

TEXAS INSTRUMENTS 
'Ti 51-11 PROGRAMMABLE 32 step £28.96 
`TI 57 PROGRAMME 50 step £27.96'. 
'TI 58 PROGRAMMABLE 480 step £63.95. 
'Ti 58C as above with constant memory and programme £76.96 
'1-1 59 Programmable 960 step £176.86 
PC 100C printer for Tl 58/58C/59 £173,96 
'Ti PROGRAMMER £51.96 
BATTERY PACKS for all models; state number £8.96 ' includes mains adaptor/charger) 
w 

TEXAS ELECTRONIC LEARNING AIDS 
I LITTLE PROFESSOR E11.915 LETTER LOGIC E21.05 

DATAMAN FISH SPEAK & SPELL E.11.111 

TELEPHONES 
CORDLESS PRO FF 3000, up to 600 feet range £138.95 
CORDLESS PHONE 4001, up to 500 feet range £108,95 

. 

FLIP PHONE 788 with memory radial, easy to connect as extension £28.95 
ANSWERING MACHINE CALLSAVER twin tape £143.86 

FULL RANGE OF CASIO, SHARP AND TEXAS CALCULATORS AVAILABLE 

SEND P.O., CHEQUE. ACCESS NUMBER OR ADD 75P FOR C 0 D (up to El 001 

CALCULATOR SALES & SERVICE 
FREEPOST. REDDITCH, WORCS, 897 4BR 

Agio-- . e wß.rmt 

MIGHTY NINETY PACKS 
SUPER VALUE PACKS ALL AT 90p EACH 

POSTAGE 20p PER PACK UP TO FOUR PACKS 
FIVE OR MORE POST FREE 

BUY SIX PACKS AND GET A SEVENTH PACK FREE! 

MN1. 300 Va -watt Resistors pre -formed 
for P&C Mtg. 
MN2. 200 Va & 1/2 -watt Resistors 
MN3. 100 1 & 2 -watt Resistors. 
MN4. 50 Wirewound Resistors. 
MN5. 100 metal oxide Resistors. 11, 
2% and 5%. 
MNB. 12 asstd. potentiometers. 
MN7. 25 asstd. skeleton pre-set Resis- 
tors 
MN8. 50 asstd. Electrolytic Capacitors. 
MN9. 100 asstd. Ceramic Capacitors. 
Plte, disc, tub and monolythic etc. 
MN10. 100 mixed capacitors. Polyester, 
Polystyrene. Metallised, Radial and Axial 
types. 
MN11. 20 asstd. Silver Mica Capacitors 
MN12. 8 Tantalum Bead Capacitors 
(useful values). 
MN13. 20 asstd. Transistors. BC, 2N 
Series -1 Power etc. 
MN14. 401514148 Diodes. 
MN15. 5 Light Sensitive Devices. 
MN16. 20 min. wire -ended Neons. 
MN17. 2 12 -volt Relays. Ex nearly new 
equip. 
MN18. 3 Encapsulated Reed Relays, 
9-1 2v. Coll, d. -pole and t. -pole. 
MN19. 2 24 -volt Relays. Ex nearly new 
equip. 
MN20. 1 240-110 to 12 -volt, 100ma 
Transformer. 
MN21. 1 240-110 to 24 -volt 100ma 
Transformer. 
MN22. 8 .2" Led s with clips, 4 red, 2 

yellow. 2 green. 

MN23. 116 asstd. screws, nuts, 
washers, self -tappers etc. 
MN24. 100 asstd, small springs. 
MN25. 50 asstd. pop rivets. 
MN26. 50 asstd. insulated crimps. 
MN27. 200 items, grommets, spacers, 
cable markers, plastic screws, sleeving, tie 
wraps etc. 
MN28. 20 asstd. fuses. 11/4" 20mm etc. 
MN29. 75mts equipment, wire, asstd. 
colours and sizes. 
MN30. 3 it 2m length. 3 core, mains 
cable. 
MN31. 12 asstd. trimmer capacitors, 
compression film. Air -spaced etc. 
MN32. 15 30pF Beehive trimmers. 
MN33. 20 coil formers, ceramic, plastic, 
reed relay etc. 
MN34. 25 min. glass reed switch. 
MN35. 10 asstd. switches, toggle, slide, 
micro etc. 
MN36. 10 ex equipment panel lamps no 
rubbish). 
MN37. 10 asstd. audio connectors. Din 
phono etc. 
MN38. 1 PCB with triac control IC data 
Inc. 
MN39. 1 oscillator PCB loads of com- 
ponents. (no data). 

MN40. 50 Polystyrene capacitors. 
'MN42. 10 BC107Trarisistors. 
1161643. 10 BC108 Transistors. 
MN44. 10 Screwfix S.P.C.O. min. slide 
switches. 
MN58. 2xCA723 Voltage Regulator 

CHORDGATE LTD. 
75 FARINGDON ROAD, SWINDON, WILTS 

TEL: SWINDON (0793) 33877 
RETAIL SHOP AT ABOVE ADDRESS 
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SUBSCRIPTIONS 
This year we present a new twelve -part, non-fiction 
series - ETI 1981 available from your 
newsagent every month. 

Forget to buy it this month, or is your newsagent sold 
out? 

Why worry when ETI gets to the shop? Sit back and 
wait for it to come to you. Take out an ETI 
Subscription. For only £11.00 we'll send you twelve 
issues of ETI. 

To claim your years' supply of ETI, send your PO or 
cheque direct to : 

[Ti Subscriptions, 
Modmags Ltd, 
145 Charing Cross Road, 
London WC2H OEE 

ctronic 
rstethoscope 

to build 
Automatic 
FrequenCy 
Anarysis 

Noiseless P 
Switch Pr is 

rd ex 

MICRO TIMES 
19 Mill St. Bideford, North Devon. EX 39 2JR 
Telephone Bideford (023 72) 79798 

MEMORIES 21141 450n £1.85 
Buy 10 for £18* 

21141 300ns £2.00 
Buy 10 for £19.50* 

4r 

** SUPER SAVERS ** 
EPROMS 

4116200ns £1.85 2708450ns 
4116150ns £3.65 2716450ns 
CMOS RAM 5101 .... £3.45 2732 

£3.00 
£4.60 

Intel type £12.00 

* SUPER SAVER PRICE * 
The TC 5514P 
from Toshiba 

£4.75 

6849 SINGLE -BOARD 
COMPUTER DATA 
IEEE S-100 Standard S.A.E. 
Bareboard £48** 
Uses 6809,6850,6621 
Buy set of 3,£21** 
ADSMON. (2716) £24 
Board plus all parts. Kit form 
£160* plus 15% V.A.T. Plus 
£1 P.&P. 1 

AV -3-8910 
GI SOUND 

COMPUTER CHIP 
and music generator 

*£7.25* 
SPECIAL 

JUST ARRIVED FROM VERO* 
S100 Prototyping Boards. 
Microboard Pattern 06-2175L £16.40* 
Square Pad Universal Pattern 06-2338F £1 6.40* 
Prototyping Board for your APPLE/ITT 2020 £8.37* 

-1M1ß71 
ENCODERIIRANSMITTER 
LM 1872 RECEIVER/ 
DECODER 
£4.50 each; pair for £8* 

SUPER SAVER 

L.P. DOUBLE FACE 
WIPE DIL SOCKETS BY 
VERO 
40 pin .39p 
28 pin .29p 
24 pin .25p 
22 pin .24p 
18 pin .20p 
16pin .18p 
14 pin .16p 
8 pin .12p 

LINEAR ICs 
NE 555 

CPUs 
6502 
6504 
8802 
6809 
8080A 
8085A 
Z80 
280 

r 

£6.00 
£7.25 
£9.00 

£15.95 
£4.15 
£6.80 
£5.80 
£7.00 

U VOLTAGE NE18P 50p REGULATORS 

RC 4136 80p 78105 29p 
LM 301AN 26p 78L12 29p 

LM 79M12 64p 
LM 324N p 7BM05 

j LM 339N 43p 723 3 p 
LM 380 65p 
LM 3900N 48p. 
LM 3915 £2.10 
SN76477N £1.70 
LM 741 18p 
TL074CN £1.25 
1488 75p 
1489 75p 
8T26 £1.50 
6T28 £1.70 
8T95 £1.70 

THYRISTORS 
C106D 28p* 
I 

* SPECIAL * 
LM 3914 £2.10* 
LM 13600 £1.20* 

FLOPPY DISC CONTROLLERS 
FD1771 £23.95 
FD 1791-2 £35.00 
WD 1691D £14.50 
WD 2143-09 £5.00 * SPECIAL * Complete Pkg. £53.00 

Includes FD1791-2 + WD1691D 
+ WD2143-09 

INDIVIDUAL DATA AVAILABLE 
50p per copy 

Large S.A.E. please 

COMBO CHIPS 
Intended for 280 usage. 
280 Combo Chip (MK3886) 21/2 meg £25.00 
Z80A Combo Chip (MK3886N-41, 4 meg. 

£29.951 

DATA AVAILABLE ON SOUND CHIP 
SN76477, 25p 

ALSO: 
LM 1871 25p 
LM 1872 25p 

Please send S.A.E. 

LEDs 
111209 10p 
111212 16p 
TIL 220 12p 
111224 18p 

r 

SUPPORT 
DEVICES 

N 
6520 £3.25 
6522 £6.00 
6532 £8.15 
8810 £3.25 
8821 £3.20 
6845 £16.00 
6850 £2.85 
6852 £3.45 
8212 £1.95 
8216 £1.95 
8228 £4.25 
8255 £4.40 
Z80 CTC £5.70 
280 PIO £5.70 
280A CTC £6.85 
280A PIO £6.85 
280 DMA £19.50 
Z80A DMA £24.25 

>280 S10/0 £27.50 
280A S10/0 £32.50 
280S10/1 £23.00 
Z80A 510/1 £32.50 
280 S10/2 £27.50 
280A S10/2 £32.50 

SOLDERLESS BREADBOARD 
New from Vero the VEROBLOC. A prototyping 
method of building and testing circuits, de- 
signed to dovetail together to form a cont. 2,- 
54 pitch; any size of IC can be accommodated. 
29 rows of contact sockets enables mounting 
of 3 15 -lead devices contiguously 3 Blocs can 
be interlocked and mounted on single Euro- 
card 100 x 180mm. 
SPECIAL £3.55 each* 

EUROPEAN ORDERS ACCEPTED 
Add 15% P. & P. on total order 

V.A.T. not applicable 

MAIL ORDER 
Access/Barclaycard 

h is our policy to offer you brand- Welcome 
new, full -spec. devices. Prices Please add 50p P. & P. 
subject to change without notice. Pius 15% V.A.T. to all orders 

1:131=1 
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It's easy to complain 
about advertisements. 

Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent, 
honest and truthful. 

But if you find one that, in your opinion, is wrong in some 
way, please write to us at the address below 

We'd like you to help us keep advertising up to standard. 

The Advertising Standards Authority. 
If an advertisement is wrong,we're here to put it right. 

A.S.A. Ltd., Brook House,Torrington Place, London WC1E 7HN. 

MAIL ORDER ONLY 

DELTA TECH & CO. 
TRuCS 
3A/00Vp 58p 
t0A600Vm 70p 

. 30A/600Vm BOp 'DIAC 
ST2 24P 
VOLTAGE 
REGULATORS i 

7805 70p 
7812/15 70p 
7818/240 

88p 
7912/15 80p 
7918/24 80p, 
OPTO/ 
ELECTRONIC 

4021/2 
4023 
40248 
4025 
4027 
4028 
4029 
4030 
4035 
4041 

4043/4 
4047 
4048 
4049 
4050B 

95p 

55pp 
20p 
50p 
70p 
90p 
55p 

110p 
85p 

994042 p 
105p 

609 
50p 
50p 

7446 65p 

7448A 
50p 
52p 

7450 10p 
7451/3 139 
7454 10p 
7460 13p 
7470 20p 
7472 19p 
7473 *18p 
7474 28p 
7475 28p 
7476 30p 
7480 32p 
7485 140p 
7486 18P 

74194 70p 
74195 
74196 

68p 
95p 

74197 45p 
74198 120p 
74199 909 
TRANSISTORS 
AC126/7 22p 
AC128 20p 
AC153 25p 

AC18 7/8 22p 
AC187K 30p 
AD149 40p 
AD161 /2 28p 
AF114 30p 

BCY70 18p 
BCY71 189 
80115/2 35p 
5800112241 /3/3 50p 

50p 
80131 /2 40p 
BD135 to 
80140 40p. 

BF179 19p 
8F180 34p. 

BF183 3 
BF184/5 25p, 
BF194/5 12p 
BF196/7 12p 
BF198 109 

TIP41A 60p 
TIP42A 60p 
TIP2955 TOp 
TIP3055 *30p f 
ZTX107/8 12p 
ZTX109 12p 
ZTX300/ 1 14p 
ZTX302/3 18p 
7TX304 23p 
ZTX500/1 15p 
ZTX502 20p 
ZTX504 249 
2N696/7 209 
2N698 20p 
2N706 149 
2N914 20p 

62 NAYLOR ROAD, 
Tel: 

Prices include 
Minimum ' CHES 

-OIL 3 WAY 55p 
TOCiCiLE3A%250V DPDT 
ROTARY2A/250V DPST 
CERAMIC CAP 150V) 
33 ppFto4700PPF 
POLYSTYRENE CAP 

LONDON, 
01-445 8224 

VAT. Add 35p 
Accesa order £3 

N20 OHN 

PAP 

LM3900N 50p 
LM3909N 75p 
MC1496P 80p 
NE531 120p 
NE555 26p 
NE556 #45p 
NE566 140P, 

7 WAY 889 
-35-p 
35p 

4p 
(SOY) 

10pFto1000pF 5p SN76023N 150p 
2N5777 40p 4066 60p 7490 28p AF124 35p BF200 23p 2N918 35p 

POLYESTER CAP 1100V) SN76115N *S0p 
FND500 55p 4068/9 22 7491 57p AF125/6 35p BF224B 14p 2N1302/3 35p 

1 nF to 68 nF 6p; 100 nF 7p; 150 nF Sp; 
220 nF 9p; 330 nF 10p; 470 nF 11p; 680 

TBA641 B 200p 
TBA800 75p ORP12 80p 40706/ 1 p 22p 7492/ 3 3op AF127 35p BF2448 *22p 2N1304 389 

2N1306 30p 
nF 7pp; 1uF 7p; 1.5 uF 7p; 2.2 uF 20p; TBA810S 110p DL704 110p 4072l3 22p 7494 50p BC107/8 tOp BF258 28p 

2N1308 35p 
3.3uF15pp*;4.7uF: 15p* ZN414 90p D1707 110p 4081/2 26p 7495 44 13C109 lOp BF259 40p 

BFR39 30p 2N1613 259 
ELECTROLYTIC CAPIuF/V) ZN1034E 220p LEDs: 4086 84 7496 37p ,BC140 24 

20p 2N1711 13p 
1/25 to 47/25 6p; 68/25 7p; 100/35, DIODES -- 

0.125" & 0.2" 
Red 12p 

4510 
45118 

100p 
100p 

7497 200p 
74100 60p 

BC142/3 
BC147/8 

30p 
10p; 

BFR40 
BFR79 34; 2N1893 269 

150/25 8p; 160/25: 5p*; 200/12: 6p; 0A47 Sp Green 16p 4516/8 105p 74105 43p BC149 10p BFR80 24 2N2217 16p 
250/12 7p;220/2510p;470/25,500/30 0A91 7P Yellow 18p 4520/8 105p 74107 22p BC157/8 12p, BFX29 25p, 2N2219 23p 
12p; 470/40 mini 15p; 640/16: Sp; 04.2005p Rect.Green 25p TTL 74109 34p BC159 12p BFX84 25p .2N2222A 23p 

30p;1500/25/40. 
35p10p*]220Ó%6 30 

2P 00 6p 0.725" Clip 3p 7400/1 16p 74110 40p BC167 149 BFX85/6 20p 2N2369 /7p 
2N2484 25p 

ZENERDIODES140omW) 4P 0.2" Clip 3p 7402/3 16p 74118 84p BC171 10p BFX87/8 25p 

2V7to33V 8pp 1N4008/2 p 
OIL SOCKETS 7404/5 16p 74121 25p BC173 8p BFY50/1 20p 2N2646 46p 

2N2904/5 21p 
VEROBOARDSI.1"co er) 

pp 

4p 8 pin *8p 7406 18p 74122 30p BC177/8 16p BFY52 22p 
2N2906/7 

2,5" x5" 65p1N4003 5p 14pin *9p 7407 25p 74123 50p 8C179 16p 8RY39 50p 21p 
2N2926G tOp 

3.75" x5" 
11N4004/5 6p 

7 

1186pin *10p 7408 22p 74125/6 42p BC182 tOp BSX19 12p 
2N3053 20p 

RESISTORS (5% E12) 1N5400 11p pin 1Sp 7409 13p 74132 65p BC182L *Sp BSX20 22p 
2N3054 30p 

10 Ohms tol0Mohms 2p p 
1N5401 

22pin 20p 7410 13p 74141/5 46p BC183B 10p BU205 150p 
2N3055 45p 

pRESETS1.15WHORIZONTAL) 
12p 

24pin1N5402 21p 7411/2 17p 74150 85p BC184 10p 8U208 210p 
2N3442 140p 

100 Ohms to2 Mohms 7P 1N5404 3p 28pin 25p 7413 30p 74151 65p 8C186 25p MJ2955 110p 
2N3702 

POTENTIOMETERS It/4W1 BRIDGE 
4P 40 pin 

CMOSAE 
35p 7414 

7416 
45p 
24 

74153 43p 
74154 66p 

BC187 
BC207/9 

15p 
13p 

MJE340 52p 
MJE3055 80p 

to 
2N3711 tip 

Linear&LogScales 
--4K7to2M2 33p 

RECTIFIERS 
WO2M 78 P 

4000 
40018 

16p 
17p 

7417 
7420 

25p 
15p 

74155 46p 
74156 42p 

BC212 
BC2121 

10p 
*89 

MPF102 45p, 
MPF104/5 40p 

2N3772 *709 
2N3773 250p 

LINEAR LF351N 44p, WO6M 20p 4002 16p 7421 30p 74157 38p BC213L 14 MPF106 45p 2N3819 21p 
CIRCUITS LF356N 85p 14/50V 20p 40068 75p 7422 26p 74160 57p BC214 10p 0C28/35 54 2N3820 44 
709-8 28p LM301AN 30p 1A/200V 23p 4007 *16p 7427 24 74161 55p BC214L *8p TIP29 40p 2N3823 70p 
710-14 35p LM308N *38p 1A/400V 28P. 4008 85p 7428 28p 74162/3 60p 80238 18p T1829B 42p 2N3866 65p 
741-8 22p LM318N 1209 1A/600V 29p 4009 42p 7430 16p 74164/5 56p BC261B 23p TIP30 40p 2N3903/4 15p 
747-14 50p LM318H 120p 1A51 75V 229 4010 48p 7432 28p 74166 95p BC301/3 32p TIP3OB 42p 2N3906 15p 

748-8 35p LM324N 57p 2A/50V 30p 40118 20p 7433 38p 74173 110p BC328 tip- TIP31 34 2N4037 45p 
CA3018 70p LM339N 52p 2A/100V 32p 4012 25p 7437 14p 74174/5 55p 8C461 40p TIP31A 31p 2N4058 10p 
CA3028A 85p LM348N 90p 3A/100V 60p 40138 45p 7438 18p 74176/7 70p BC477 35p TIP32 40p 2N4059 10p 
CA3046 50p LM377N 200p 34/600V 75p 4014/58 SOp 7440 13p 74180 35p .8C478 20p TIP33 689 2N4060 10p 
CA3054N 44 LM380N 90p THYRISTORS 4016 44p 7441 52p 74181 80p 8C479 23p TIP33C 70p 2N4061 t0p 
CA3080 78p LM3S1N *1209 4A/300V 20p 4017 70p 7442 32p 4182 45p 8C547/8 12p TIP34A 75p 2N5458 44 
CA3090A0 204 LM382N 120p 4A/400V 409 4018 85p 7443 64 74190 509 BC549 12p TIP35B 204 2N5459 40p 
CA3130E 95p LM1310N 115p 12A/100V 30p 4019 50p 7444 104 4191 90p BC557/8 149 TIP36A 200p 2N6027 34' 
CA3140E 48p LM1458N *4Op 8A/400V 75p 40208 1007445 64p 74192/3 50P BC559 14p TIP36B 214 311128 509 

MINIMUM ' 
4001B 15p 4016A 24 74-73 16p 1N4Ó05 4.5p 2D 5V6 5p BFY50 15p CA3090A0 74 T60uF/25V 4p 

- 

7v-06 19p 

25 PIECES 4007A 13p 4017A 40p , 7490 23p 1N4007 4 ZD9V1 Sp. TIP31A 22p SN76115N 50p- 
4p 

640uF/16V 4p 
16p 

B01 23p 
MANY MOREsmsamm j EACH - 

40 1B 15p 7420 13p 0A91 5-5p. 1N540),' BF244C 14p TIP3055 22p 33uF/40V W005 ___s, 
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CHROMATHEQUE 5000 

Panel size 19.0" x 3.5". 
Depth 7.3" 

'This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the' 
lights is comprehensive to say the least. You can run the unit as a straightforward sound -to -light or have it strobe all the lights at a speed dependent upon music level or front panel control 
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal 
and construction very straightforward. 

includes fully finished metalwork, fibreglass PCB controls, wire, etc. - Complete right down to the last nut and bolt! 

5 CHANNEL LIGHTING EFFECTS SYSTEM 
COMPLETE KIT 

ONLY 

£49.50 + VAT! 

MPA 200 100 WATT (rms into 80) 

COMPLETE KIT 
ONLY 

£49.90+VAT! 

MATCHES THE 
CHROMATHEQUE 5000 

PERFECTLY! 

Panel size 19" x 3.5". Depth 7.3" 

MIXER/AMPLIFIER 

(Featurëd as a constructional article in ETI, the MPA 200 is an exceptionally love priced - but professionally finished - general purpose high power amplifier. It features án adaptable input 
i mixer which accepts a wide range of sources such as a microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 200 is simplicity itself 
'with minimal wiring needed making construction very straightforward. 
The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc. - complete down to the last nut and bolt. - 

SP2-200 2 -CHANNEL 100W AMPLIFIER 

COMPLETE KIT 

NEW' ONLY 
£64.90 + VAT! 

Panel size 19.0" X3.5". Depth 7.3" 
The power amplifier section of the MA 200 has proved not only!very economical but very rugged and reliable too. This new design uses two of these amplifier section powered by separate power 
supplies fed from a common toroidal transformer. Input sensitivity is 775mV. 
Even simultaneously driven, each channel delivers over 100W rms into 8 ohms. The kit includes fully finished metalwork, fibreglass PCBs, controls, wire,etc - complete down to the last nut and 
bole 

.POW ERTRAN 

DE LUXE EASY TO BUILD LINSLEY HOOD 
75W STEREO AMPLIFIER £85.00 '+ VAT 
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon 

'circuit boards interconnected with gold plated contacts resulting in minimal wiring and 
construction delightfully straightforward. The design was published in Hi-Fi News and 

-.Record Review and features include rumble filter, variable scratch filter, versatile tone 
controls and tape monitoring while distortion is less than 0.01%. 

Above 2 kits are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc. and full instructions - in fact everything! 

SYNTHESIZER KITS ON PAGE 10. MORE KITS AND ORDERING 
INFORMATION ON INSIDE FRONT COVER. 

All kits also available as separate packs (e.g. PCB, component sets, hardware sets, 
etc.). Prices in our FREE CATALOGUE. 

'T20+20 20W STEREO AMPLIFIER £33.10+VAT 
This kit, based upon a design published in Practical Wireless, uses a single printed circuit 
board and offers at very low cost, ease of construction and all the normal facilities found 
on quality amplifiers. A 30 watt version of this kit (T30+ 30) is also available for 
£38.40+VAT. MATCHING TUNERS - See our FREE CATALOGUE! 

CHORALIZER 
The BLACK HOLE designed by Tim Orr, is a powerful new musical effects device for processing both natural and 
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a 
"spacey" feel to the sound achieved by delaying the input signal and mixing it back with the original. Notches 
(HOLES), introduced in the frequency response, move up and down as the time delay is modulated by the chorus 
sweep generator. An optional double chorus mode allows exciting antiphase effects to be added. The device is 
floor standing with foot switch controls, LED effect selection indicators, has variable sensitivity, has high 
signal/noise ratio obtained by an audio compander and is mains powered - no batteries to change! Like all our 
kits everything is provided including a highly superior, rugged steel, beautifully finished enclosure. 

COMPLETE KIT ONLY £49.80 -;-VAT (single delay line system) 

De Luxe version (dual delay line system) also available for £59.80 

Cabinet size 10.0" x 8.5" x 2.5" (rear) 1.8" (front) 
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FEATURE : Spot Designs 

Lights -on Reminder 
!f you are apt to forget to switch on the car lights at the onset of 
darkness, this indicator lamp should prove useful. It switches on 

when the ambient light level drops below a preset threshold value, 
unless the sidelights have been switched on already. If the lamp does 
come on, it is automatically cancelled when the sidelights are turned 
on. 

The circuit utilizes a CMOS 4025 IC, which is a triple three -input 
NOR gate. In this circuit the three inputs of each gate are connected 
together so that each gate actually operates as a simple inverter. ICla 
and IC1b are wired in series and R2 and R3 provide positive feedback, 
giving a sort of Schmitt trigger action. ICU is connected as an in- 
verter/buffer stage at the output of the trigger circuit, and this drives 
indicator lamp LEDs by way of current limiting resistor R4. If the input 
voltage to the trigger circuit is more than about half the supply voltage 

LORI 
ORP12 

LED1 will be switched off, but it will be turned on if the input voltage 
falls below about half the supply potential. 

The input of the trigger is fed from a potential divider circuit 
which consists of LDR1, R1 and PR1. When the light level becomes in- 
adequate, the resistance of LDR1 increases and gives an input voltage 
to the trigger circuit sufficiently low to cause LEDI to switch on. The 
point at which this occurs can be adjusted by PR1. 

Dl's anode connects to the junction of the side lights and the 
switch that controls them. Assuming the vehicle is of the usual 
negative earth variety, D1 will be reverse biased when the lights are 
switched off and will not affect the circuit. When the lights are switch- 
ed on it is forward biased and the input of the trigger circuit is taken to 
almost the full positive supply voltage. This ensures that LEDs is swit- 
ched off and the photocell is rendered ineffective. 

The circuit can only be used with positive earth systems if D1 and 
the connection to the sidelights are omitted, and LEDI will not then be 
muted by switching on the sidelights. 

+12V 

R1 

TO LIGHTS 1k0 R2 
CIRCUIT 560k 

D1 

PR1 
10k 

R3 
4M7 

MAC 

®6 
Cl 
100n 

©COPYRIGHT MODMAGS Ltd 

NOTE: 
IC1 IS 4025 
D1 IS 1N4001 
LEDI IS TI L209 

o 

14 

R4 
1k0 

1 
LEDI 

O 

100n 

O 
OV 

Power Controller 
This is a conventional diac-triac mains power controller which can 
handle loads of up to about 300 W or so (higher loads of up to 

about 1000 W can be controlled if the triac is fitted with a suitably 
substantial heatsink). 

Circuits of this type operate by switching full power to the load 
for only part of each half cycle. For example, half power is obtained by 
switching power through the load for only the second half of each half 
cycle. Since the switching device (which is triac SCR2 in this circuit) is 
either switched fully on or off it dissipates little power, and good effi- 
ciency is obtained. 

Full power is obtained with RV1 at minimum resistance, as the 
voltage on Cl is then virtually equal to the mains voltage. Thus the 
voltage on Cl reaches the trigger potential of diac SCR1 early in each 
mains half cycle, causing SCR1 to fire and switch on the triac for the 
major part of each half cycle. The triac switches itself off at the end of 
each half cycle when the current flowing through it falls to zero, so 
that it is ready to start afresh at the beginning of each new half cycle. 

As RV1 is adjusted for increased resistance, the voltage on Cl 
lags further behind the mains voltage so the triac is not triggered until 
later in each half cycle, giving reduced output power. The triac will fail 
to trigger at all with RV1 set towards maximum resistance, giving zero 
output power. 

Due to its fast switching time the circuit inevitably generates 
strong radio frequency signals, and L1, C2 and R2 are included to large- 
ly suppress these signals and prevent the unit from radiating RFI. Make 
sure that L1 has a sufficiently high current rating for the load in use. 

In the interest of safety the unit should either be housed in an ear- 
thed metal case, or a plastic case should be used (with any exposed 
metalwork being earthed). RV1 should be a type having a plastic spin- 
dle and it should be fitted with a plastic control knob. Do not touch 
any of the wiring while the unit is plugged into the mains supply. 

RV1 
220k 
lin 

NOTE: 
SCR1 IS BR100 DIAC 
SCR2 IS 400V, 6A TR IAC 

R1 
18k 
iw 

L7 
6uH 

Cl 
220n MT1 

©COPYRIGHT MODMAGS Ltd 

OUT 

C2 
100n 
250V AC 

R2 
12OR MAINS 

INPUT 

Sw1 
ON/OFF o- N 
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ETIPRINTS 
ETIPRINTS offer you the easy 
way to produce high quality 
printed circuit boards. Each 
ETIPRINTS sheet contains a set 
of etch resistant rub down 
transfers of the printed circuit 
board designs for several of 
our projects. 

ETIPRINTS are made from our 
original artwork ensuring a 

neat and accurate board. We 
thought ETIPRINTS were such 

a good idea that we have 
patented the system (patent 

numbers 1445171 and 1445172). 

PARTS LIST 

040A ETI 80 VCO/VCLFO Feb 80 Speed Control 
DTM Switching Board 

0406 ETI 80 PSU Feb 80 RIAA Preamp 
Tuning Fork 
Hi -Lo Filter 047C ETI 80 Envelope Shaper Sep 80 
Coin Toss TV Sound 

Survival 
041A Audiophile Driver Amp Mar 80 

VCA 048A Sustain/Fuzz Box Oct 80 
Signal Tracer Flash Trigger 
Heater Controller Main Board FM Radio Control Receiver: 
Electromyogram (Top side) 

(Bottom side) 
0416 ETI 80 VCM Mar 80 FM Radio Control 

Heater Controller Sensor Transmitter 

046A ETI 80 Dual VCA Aug 80 048E Vocoder Slew Rate Control Oct 80 
100 W Power Amplifier Vocoder Output Amp 

Vocoder Input Amp 
046B Capacitance Meter Aug 80 Vocoder PSU 

US Alarm Vocoder LED PPM Display 
BGM 100 W Amplifier 
Logic Tester 048C Cassette Interface Oct 80 
100 W Power Amp ETI 80 Monitor Amp 

047A Digital Test Meter Sep 80 049 AF Generator Nov 80 
Multi -Option Board 

047B Vocoder Internal Excitation Sep 80 Space Invasion PSU 

BUYLINES 
Sheets for Sep 79, Dec 79, Jan 80 and April 
- July 80 are temporarily out of stock. 
Earlier ETIPRINT sheets are available. 

Send a cheque for PO (payable to ETI) 
for £1.20 per sheet with details of the 
project for which you require an ETIPRINT, 
and the month and year of publication to: 

ETIPRINTS, 
ETI, 
145 Charing Cross Road, 
London WC2H OEE. 

HOW IT WORKS 
Lay down the ETIPRINT and rub 
over with a soft pencil until the 

pattern is transferred to the 
board. Peel off the backing sheet 

carefully making sure that the 
resist has transferred. If you've 

been a bit careless there's even a 
'repair kit' on the sheet to correct 

any breaks! 

ETIPRINTS 
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Sticky Solution 
From 

Devcon come two types of 
epoxy adhesives in handy 9 oz 

bottle twin packs. A really useful aid 
for DIY and modelling, there is a 

choice of '5 Minute' or 'Slow Cure' 
adhesives. The five minutes type, as 
its name suggests, cures in 4 to 7 
minutes and provides superfast bon- 
ding even with thin films and at low 
temperatures. It is clear, non - 
shrinking and has good chemical 
resistance, though is not suitable for 
long term immersion in water. The 
'Slow Cure' epoxy is a tough adhesive 
setting in about 30 minutes, has a 
long working life and can be drilled, 
sanded or machined. For more infor- 
mation, Devcon is a division of ITW 
Ltd at Station Road, Thea le, Reading, 
Berks, RG7 4AB. 

NEWS NEWS NEWS NEWS NEWS NEWS 

Home, Home on 
the... 
The 

Design Council is currently ex - 
hibiting a range of products 

representing in all its glory the 
microelectronics revolution which 
now affects all our lives. The exhibi- 
tion shows some 40 British -made 
microelectronics products which are 
available now or will be in the near 
future. These products are meant to 

make life easier - improving effi- 
ciency or simply for amusement. The 
exhibition is divided into different 
areas of the home, for example the 
kitchen includes the 'Sensamatic' 
tumble dryer and the Satchwell Sun- 
vic 'HC1201' central heating con- 
troller. The playroom section is filled 
with electronics games and kits, like 
Rowtron's Home Entertainment Cen- 
tre which is a microcomputer -based 
television games system. In the 
living-room there is a highly 

sophisticated Chess Computer. In 
the sports and hobbies categories 
there is Paterson's digital ther- 
mometer and time signal for 
developing photographs, a car com- 
puter from Smith's Industries and at 
the 'front door' is a Yale Diplomat 
burglar alarm system. There are 
plenty more things to see at the 
Microelectronics Come Home ex- 
hibition which will be at the Scottish 
Design Centre from 30th March to 
30th May. 

DIY Sound 
Anew 

company called DIY Hi-Fi 
has just launched 'Cecilia', a pair 

of low cost DIY loudspeakers. They 
are of the bookshelf variety utilising 
the Pioneer TS 107 drive unit which 
was originally developed for in -car 
hi-fi systems. The speakers will cost 
around £35 to build and one of the 
contributing factors to this low cost 
is that there are no electrical com- 
ponents, such as crossovers etc, ex- 
cept for the drive units themselves 
which incorporate a strontium 
magnet and a compact dual cone 
giving a full extended frequency of 
50-20,000 Hz! The finished speakers 
are extremely efficient, producing 
91.5 db at 1 Wlmetre, power handl- 
ing is 20 W maximum with a nominal 
impedance of 4 R which can be con- 
verted to 8 or 16 R. The finished size 
is 17" x 9" x 8'/2" deep. DIY Hi-Fi 
reckon you can easily build them in a 
weekend and they provide complete 
step-by-step, easy -to -follow instruc- 
tion guides and full size blueprint 
plans for just £2.50 including postage 
and packing. DIY Hi-Fi, York House, 
Swan Street, West Mailing, Kent. 

Testing, testing... 
f you're still using neon 
screwdrivers and moving coil 

voltmeters, get with it and take a 
look at the two new additions to the 
Steinel range of voltage testers. The 
Mono Check is a single pole phase 
tester with great improvements over 
the conventional electrician's 
screwdriver. The internal resistance 
of the instrument is 10M and the cur- 
rent through the human body is 
reduced to a fraction of that re- 
quired by neon testers. Under ex- 
treme conditions of insulation (for 
example, you're standing on a 

wooden ladder on an insulated floor) 
the tester will maintain as bright an 
indication as if it were directly earth- 
ed. The test range is 80-250 V AC 
relative to earth and the Mono 
Check remains safe at overloads six 
times this range. There is a function 
test switch located in the handle to 
confirm correct operation. The 
recommended retail price of the 
Mono Check is £3.80 plus VAT. 

The Steinel range of two -pole 
voltage testers have a unique design; 
each instrument consists of two pro- 
be tips connected by a lead, with a 

solid state readout (LEDs or neons in 
the existing testers) built into one of 
the probes. This makes the testers in- 
expensive, reliable and practically 
unbreakable. The instruments are 
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safe and simple to use; you can hang 
them on the wall (or round your 
neck) until you need them, then just 
place the probes on the test points 
and the readout operates 
automatically. On the simplest 
device this is just an indication of 
whether an AC or DC voltage greater 
than 4V5 is present, and DC polarity. 
Other instruments will display AC or 
DC voltages in bar form (eg 6, 12, 24, 
110, 240 and 415 V), or allow con- 
tinuity checks. We've been using 
these testers ourselves since 
November and think they're ex- 
cellent, so it's good to see a new addi- 
tion. The Digi-Check hand-held 
multimeter follows the same design 
philosophy but features a 3'/2 digit 
LCD display as the readout. The 
scale can be easily changed whilst us- 
ing the instrument and if you find 
yourself in a position where you 
can't see the display (unlikely), then 
pressing a button on the probe lat- 
ches the reading into memory. The 
ranges are 0.1 mV to 500 V DC, 10 
mV to 500 V AC, and resistances 
from OR1 to 20M. The Digi-Check is 
powered by four built-in NiCad bat- 
teries and there is an integral mains 
battery charger (no accessories re- 
quired) which is overcharge -proof. 
The complete meter only weighs 250 
g and has an RRP of £68.75 plus VAT. 
You can find Steinel at 288 Chester 
Road North, Sutton Coldfield, West 
Midlands 873 6RR. 

Lights Out 
MK 

Electric have recently 
brought out a new logic time 

delay switch. It is an ideal way to pro- 
vide lighting economically in 
buildings where stairways, landings 
and corridors only need intermittent 
lighting. At the heart of the device is 
an oscillator with a variable pulse 
frequency. When the built-in 

counter has recorded a set number 
of pulses, the switch is turned off. For 
a short delay period, the oscillator 
frequency is increased, resulting in a 
shorter counting period. The delay 
adjustment screw is on the back of 
the switch which is set during in- 
stallation for a time delay of between 
two and 15 minutes. It cannot be 
altered once set. The triac is pro- 
tected by a fuse located at the front 
of the switch, but this can be locked 
to prevent unauthorised removal. 
The Logic Time Delay Switch can be 
installed for one-way, two-way or 
multi -way operation, with the delay 
switch as the master unit and stan- 
dard logic press switches or ar- 
chitrave switches as extension units. 
There is also an override facility pro- 
vided, useful when maintenance 
work or routine cleaning is carried 
out. A built-in neon indicator glows 
through the face -plate for easy loca- 
tion. The switch has a 400 W rating, 
for tungsten lighting only. For further 
details contact MK Electric Ltd, 
Shrubbery Road, Edmonton, London 
N9 OPB. 

Is It A Bird? Is It 
A Plane? 
Nof 

entirely unexpected after the 
Sony Stowaway's runaway suc- 

cess (along with the offerings of its 
many competitors), comes the first 
of a new breed of 'music on the 
move' ideas. It is a miniature stereo 
cassettefradio from Panasonic - the 
RX 2700. It is a pocket -sized unit 
which includes a compact FMIAM 
radio and cassette recorder produc- 
ing 550 mW power output. 
It has a built-in speaker 
as well as stereo 

headphones and is able to record 
from its own radio in either stereo or 
mono, or can record in mono from its 
built-in microphone - useful for 
dictation. Among its other features 
are LED indicators, two-step tone 
control, one -touch recording, auto- 
stop, pause control and variable 
sound monitor. For the mere sum of 
£133.50 you too can have this ver- 
satile little device along with a carry- 
ing case and hipishoulder strap. It is 
available now from Panasonic 
dealers. This is not likely to be the 

last of the miniature stereo 
devices we are likely to see, 

so keep watching 
these pages! 
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ÌIFIE 
ETI RATES 

1-3 Insertions £7.00 per scc 
4-11 Insertions £6.50 per scc 
12+ Insertions £6.00 per scc 
24p per word (min 15 words) 
Box No. f1.50 
Closing date 1st Friday in month preceding 
publication. 

HE RATES 
1-3 Insertions f5.00 per scc 
4-11 Insertions £4.50 per scc 
12+ Insertions £4.00 per scc 
18p per word (min 15 words) 
Box No. f1.50 
Closing date 2nd Friday in month preceding 
publication. 

Classified Advertisements must be prepaid. 
Advertisements are accepted subject to the terms and conditions printed on the advertisement 

rate card (available on request). 

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-4371002 Ext. 50. 

CENTURION 
ALARMS 

BURGLAR ALARM EQUIPMENT 
AT UNBEATABLE VALUE 

JUST LOOK! 
Order No 
100 ALARM TRIGGER MODULE. 100% Soled State. Battery 
.operation. Pos. & Neg. Rings. N/C for 4 -wire contacts. N/O for. 
Mats, etc. One Amp Switching Capacity. Only £9.95 
210 Quality white Flush titling 4-wne MAGNETIC REED 
CONTACT + matching magnet E1.10 
220 Surface 4.wire MAGNETIC REED CONTACT £1.50 
240 PRESSURE MAT, Standard sue 4 -wire 30"x15" £2.20 
250 PRESSURE MAT. Stair size 4-wira 2'1"xfi5" £1.73 
BSI NEW PASSIVE MULTI -BEAM. Infra -red Detector, 8 
metre range - EBB.00 
380 SIX INCH UNDER DOME SELL 
390 BEST QUALITY BELL HOUSING. PVC coated metal, not g 
be confused with the cheaper decoy covers.. Fully signwritten wit4 
bur Centurion Insignia £9.50 
400 DECOY P.Y.C. BELL COVER . £6.90, 
NEW_ TN_O. -TOME U.S.A. POLICE SOUNDERS, complete with 
weatherproof horn ... £14.50 
SOUNDER PCB Module, only £4.95 
WEATHERPROOF Louspeaker, 8 ohm horn, only £9.55 
Note: All equipment open». on 12 Volts DC. 

TIMM: Add 15% VAT to Prices + 60p Postage & Packing. 

No Minimum Ordü. 
Acne -a telephone orde,e 
weir -onto on: 

\1i wil,ren 4n.. 0454-35527 or send 
S A. E. for Full List to 

CENTURION ALARMS & ELECTRONIC 
SALES, -Dept. ETI, 299 WelteR.a Ree4 
Huddersfield, W. Yorke HOE 99E. 

MK 14 KITS. Keyboard £11.80. 1/2in 
display £12.80. 4K memory board, fitted 
1K £19.82. Ditto fitted 4K £39.47. 16 bit 
LED board £10.41. Mother board £8.53. 
Cassette interface £7.52. 5v, 1.5A power 
supply, less transformer £7.55. Super 
VDU interface £35.60. New monitor 
£14.95. VDU monitor PROM (5v) £14.95. 
PICO -2 Basic PROM (5v) £14.95. Also 
connectors, printer, Z80 conversion, etc. 
Second-hand Mk 14 £37. Postage 80p. 
Plus 15% VAT. Catalogue 90p postage 
25p. Full price list send SAE. Redditch 
Electronics, 21 Ferney Hill Avenue, Red - 
ditch, Worcestershire B97 4RU. Tel: 
(0527) 61240 evenings. 

PRE-WAR ONWARD VALVES, wireless 
(S.W.s included). S.A.E. 100 transistors £5. 
Bargains list 15p. - Sole Electronics, ETI, 37 
Stanley Street, Ormskirk, Lancs. 

WANTED 
Test equipment, valves, tubes and scrap electron- 
ics. 

Reasonable prices paid. Distance no object (UK 
mainland only). 

FRG General Supplies 
Unit 3, Longhill Industrial Estate 
March, Cambridgeshire 
PT15 8NQ 

Tel: March (03542) 56614 
or 01.404 5011 
Telex: 24224 Quote Ref. 3165 

tERÇIJIT DESIGN; Wototype coristructíon' 
Analogue or Digital, Single Circuits or Corn- 
plete Instruments/Systems. Write A.. J 

ATTWOOD, C.Eng., MIERE, Heathercote, 
Heatherton Park, Taunton, Somerset, TA4 
1 ET or Phone Bradford -on -Tone (082-346; 

CITIZEN BAND RADIO and accessories. - 
Phone 0527 43169 or s.a.e. with enquiries 
to P.O. Box 13, Redditch B98 8NS. 

100 IN4148 £1, 150 Resistors £1, 100 Ca- 
pacitors £1. P&P 25p. S.A.E. lists. Dept. T, 
D.B. Products, P.O. Box 8, York YO1 1 FT. 

ZX80, ATOM, MK 14 wanted. Tel. Red - 
ditch Electronics (0527) 61240 evenings. 

CB SPARES 
Japanese original transistors and 
integrated circuits. 

Largest selection in Britain at very low 
prices. 

Write or phone for free list. 

McLaughlin Electronics 
44 Carlisle Road 
Londonderry 
N. Ireland BT48 6JW 

Tel: (0504) 65002 

SPEED - VERSATILITY - ECONOMY 

Designed originally for logic wiring applications, it is now 
accepted and used extensively throughout industry, education 
and research. ROADRUNNER is used by hobbyists, students, 
technicians, designers and engineers, to carry out work on: - 
9,C -B- REPAIRS 'ANALOGUE BREADBOARDING 'SIMPLE 
LOGIC WIRING COMPLEX INTERCONNECTING OF MICROS 
AND MEMORIES. 

EUJRO INTROKIT £16.70. PRRJECT KIT £8.18. 
MINIKIT (Al £7. PENCIL WITH LOADED'OSE' BOBBIN 
£2.81 WITH T C W BOBBIN £2.76. STRIPS. GLUE 
FIX 20'PKT. 6" LONG £3.20. HIGH DENSITY 
GLUEFIX 20/PKT. 6" LONG £3.20. PRESS FIX 
20/PKT £3.20. SINGLE HIGH DENSITY D -SIDED 
EUROCARD £5.18. SINGLE SIDED £3.80. DOUBLE 
HIGH DENSITY D -SIDED EUROCARD £8.60. PROJECT 
CARD £2.50. BOBBINS. BLUE 4 /PST £2.12. GREEN 
4/PKT, £2.12. GOLD 4/PKT. £2.12, PINK 4/PKT 
£2.12. 1 OF EACH COLOUR £2.20. TINNED COPPER 
2/PKT. £0.96. ADHESIVE £0.41. SOLDERING IRON 
420' C £5.52. REPLACEMENT WELLER TIPS -- PTAA8 
430 C £1.40. PTAA9 480' C £1.40. 

Please add 40p for P&P + VAT to all orders 

FOR FURTHER INFORMATION ON 
ROADRUNNER PRODUCTS SEND 

LARGE S.A.E. TO: 
T. J. BRINE ASSOCIATES 

FREEPOST, Haslemere, Surrey GU27 3BL 

BARGAINS FOR THE ELEC- 
TRONIC HANDYMAN 

BRANDED L.E.D. DIGITAL 
ALARM CLOCKS 

(1) 

Returned to Service 
Department within 
guarantee period (21 

1. With alarm repeat. S. R. S. P. of £17.00. Offered at 
£3.95, Inc. VAT, or 3 for £9.95, inc. VAT. 

2 With luxury lamp and repeat alarm. S P.S.P. 
£31.00. Offered at £7.95 inc. VAT each, or 3 for 
£19.95 inc VAT. 

These will he sold as received from our customers with 
the existing fault(s) and without guarantee. 

U K. only 
Discounts available on large bulk purchase. 

PRESCOTT CLOCK & WATCH CO. 
LTD. 

PRESCOTT HOUSE, HUMBER ROAD, LONDON 
NW2 SER 

T. & J. ELECTRONICS COMPONENTS - 
Quality components, competitive prices. 
Illustrated catalogue 45p. 98 Burrow 
Road, Chigwell, Essex. 

BURGLAR ALARM Component Catalogue' 
out now. Ring: C.W.A.S. 0274 6.82674. 

TELEPHONE ANSWERING MACHINES, 
Super Phones, Radio Phones, etc. Ring 
C.W.A. S. 0274 682674. 

PARAPHYSICS JOURNAL. Russian/ 
Czech translations. Autogenics (self -training) 
improves vitality. Psychotronic Generators,_ 
¡UFOs, contacting extraterrestrials, Kirkli- 
anography, telelinesis, levitation, gravity 
lasers. S.A.E. 4x9": Paralab, Downton, Wilts. 

TELEPHONE ANSWERING MACHINE. 
Build your own for under £10 plus any 
cassette recorder. Send £3 for circuit and 
plans. S. D. Cross, 24 Thorney Road, 
Streetly, Sutton Coldfield, West Mid- 
lands. 

MEMORY MADNESS 
4116-200ns £2.13, 16K £15.92, 32K (29.92, 48K £41.76, 64K 
£50.96. 
2114-300nS 1-24 £2, 24-100 £1.96. 
2708 1-4 f3.65, 5-9 £ 3.50. 
27161-2 £4.22, 3-9 £4, 10-24 £3.76. 
MICROPROCESSORS -8080, 6800, Z60 & peripherals. 
Data & application info available. SAE for parts & price lists. 

Prices inc. VAT P/P only 20p per order 

TIES DEVELOPMENTS & SERVICES 
57 Westmead, Woking, Surrey GU21 3BS 

Tel: Woking 104862120435 
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PRINTED 
CIRCUITS 

and 

HARDWARE 
Comprehensive range Constructors Hardware 
and accessories 

Selected range of popular components 
Full range of HE printed circuit boards 
normally ex -stock, same day despatch at 
competitive prices 
P C Boards to individual designs 
Resist -coated epoxy glass laminate for the 
d i y man with full processing instructions (no 
unusual chemicals required) 

Alfac range of, etch resisçtransfers and other 
drawing materials for p c boards 

Send 15p for catalogue. 

RAMAR CONSTRUCTOR 
SERVICES 

MASOIIIR ROAD 
STRATFORO-ON-AVON 
WARWICKS, T. 4879 

USO 'LIVE ACTION' SOFTWARE. Top 
quality games at unbeatable prices: BREA- 
KOUT (1K) £4; SPACE INTRUDERS (2K) £4. 
Also MOVIES (2K plus), 7x8 character pic- 
tures displayed in rapid rotation giving an- 
imation effect £3 - No hardware modifica- 
tion whatsoever. Written in machine code 
without loss of T.V. synchronisation. 
SOUNDS INCREDIBLE? - YES, but it's true. 
Reviews say the ZX80 can't be used for 
continuous live action ARCADE type games' - WELL IT CAN - WE'VE DONE IT - 
SEEING IS BELIEVING - Send cheques or 
P.O.'s for program listing (or S.A.E. for list of 
all software) to: MACRONICS (K. Macdo- 
nald), 26 Spiers Close, Knowle, Solihull, B93 
9ES. 

COPPER CLAD BOARD DOUBLE -SIDED 
FIBRE GLASS: - 1,000 sq inches of as- 
sorted sizes £6, 800 sq inches of assorted 
sizes £5, 600 sq inches of assorted sizes 
£4 and 400 sq inches of assorted sizes £3. 
Will cut to size if required, maximum size 
12in x 12in. Postage free. Also complete 
P.C.B. service. H.C.R. (Chelmsford), 1 

Bankside, off New Street, Chelmsford. 

TRS-SO or 2X80. 4 games on cassette. 
TRS-80, £3.50; ZX80, £3. S.A.E. Details/ 
list. - Bobker, 29 Chadderton Drive, Un- 
sworth, Bury, Lancs. 

WANTED. Electronic components and 
test equipment. Good prices given. Q Ser- 

vices, 29 Lawford Crescent, Yately (0252) 
871048, Camberley, Surrey. 

BUILDING AUDIO 
EQUIPMENT? 

You need the ATEK catalogue. Lists 100s of com- 
ponents/accessories. 100w modules; £9.95. 120w 
Mos-Fet modules; £14.95. Also POWERTEK 
speakers, 50w from £10.95, heatsinks, connectors, 
knobs, switches, wire, hardware, cabinet materials, 
etc., PLUS LOTS MORE. Catalogue 70p post free, 
includes discount offers. Mail order only. ATEK 
(E11 1), 8 Parsons Close, Church Crookham, 
Aldershot, Hants GU13 OHL. Tel: 02514 22303. X900 

SUPERBOARD II 
STIL.L the best value in Hom e Computers 

Just compare the features: 

* 8K floating point BASIC in ROM 
* Full ASCII keyboard 
* Standard cassette /TV interface 
* RS232 printer interface * 4.K user RAM 
* Expandable to 32K & dual mini floppy. 

AVAILABLE NOW from: 
C.T.S. 

31 /33 Church Street 
Littleborough 

Lancs. 

Please ring or write for latest prices 

Tel: Littleborough (0706)74342 any tim4b- 

PLEASE SEND 
FOR OUR 

MAIL ORDER 
CATALOGUE 

35 GROSVENOR ROAD, TWICKENHAM 
MIDDLESEX TW1 4AD Tek01-891 1923 

REAL TIME CONTROL 
ARE DISPOSING OF EXCESS STOCK AS FOLLOWS: 

nt 74LS ICs 

74LS00 12 74LS125 40 74LS390 - 100 IM6402luart) 300 

74LS02 12 74LS138 60 74LS393 100 Mostek34073 500 

74LS03 12 74LS139 60 Mostek 38801280) 500 

74LSO4 12 74LS148 130 Mostek 4027 150 

74L505 14 74LS153 70 TTL74 N8X011CRC) 600 

74LS08 18 74LS157 50 82S126IROM) 160 

74LS10 16 74LS161 60 7400 10 2101AL41RAMI 180 

74LS20 16 74LS164 70 7442 50 
74LS27 24 74LS173 90 7447 60 TRANSISTORS 
74LS37 24 74LS174 80 74259 180 TIP 30A 4o 
74LS38 28 74LS175 80 T1P 120 70 

74LS42 50 74LS195 100 T1P 122 70 

74LS47 60 74LS221 100 TTL 74S 2N3906 14 

74LS74 28 74LS260 40 74SO4 60 
74LS75 34 74LS367 55 745112 60 IC SOCKETS 
74LS92 70 74LS368 80 74S189 140 14 PIN 10 

74LS112 36 74LS373 120 74S387 - 
150 16 PIN 11, 

POWER SUPPLIES 'D' CONNECTORS MEKTRON BUS STRIP 

Coutant 12 volt/9amp 7000 Plugs Sockets Cover 822-3-10-7 75 

Over. volt prot for above 1000 15 way 110 160 140 822-4-10-7 80 

Coutant 5volt/1.2amp 4000 

TERMS OF BUSINESS: CASH/CHEQUE/PO WITH 
ORDER. ADD 40p POST & PACKING. ADD 15% 
VAT. CHEQUES PAYABLE TO REAL TIME CONTROL LTD. 

REAL TIME CONTROL LTD 
KEBBELL HOUSE 

CARPENDERS PARK 
WATFORD, HERTS. Tel: 01-428 0088 

VIDEO 

MUSIC 

The amazing Videograph, as featured recently in Electronics 
Today International, links your Hi-Fi with any Colour TV to 

produce a Fantasia of hypnotic visual effects. The system 
displays stereo music as brilliantly coloured waveforms 
against an ever changing background. For the technically - 
minded, a square -wave signal generator is built-in, 

permitting advanced demonstrations of transient response 

etc. Truly the ultimate accessory for any Hi-Fi system! 

DIY KIT ONLY £33.95 
Case & Controls £15.95 
or READY BUILT £69.95 

All prices 
include VAT 
and postage 

WILLIAM Dower House, Billericay Road 

Herongate, Brentwood, ErIBM 
STUART Essex CM 13 35D 
SYSTEMS Ltd Telephone. Brentwood 102771E110244 

2114s -'200nS - Brand-new batch for 
disposal, £2.25 each inclusive. Please add 
60p P&P. R. Downs, 12a Ashgrove Road, 
Ashford, Middlesex. 

PRINTED CIRCUITS. Make your own sim- 
ply, cheaply and quickly! Golden Fotolac 
light-sensitive lacquer - now greatly im- 
proved and very much faster. Aerosol 
cans with full instructions, £2.25. De- 
veloper 35p. Ferric Chloride 55p. Clea,, 
acetate sheet for master 14p. Copper -clad 
fibreglass board, approx. 1mm thick 
£1.75 sq. ft. Post/packing 75p. White 
House Electronics, Castle Drive, Praa 
Sands, Penzance, Cornwall. 

and PC1211 Computers at 
LOWEST PRICES!! 

With lots of FREE PROGRAMS 

KING PIN COMPUTERS 
PO Box 40, Stevenage, Herts. 

SGA ZNF 
Tel. Stw. (0438) 59677, up to 9 p.m. 

SN76477 sound generator plus data 
XR2206 tone decoder plus data 
MM57160 STAC timer 
ZN425E D to A converter 
NE555 timer 
2708 450ns EPROM 

1a0py 
270p 
500p 
380p 

1 

300p 
TBA800 5W audio amplifier 70p 
NE567 tone decoder 100p 
LM13600 dual transconductance amp. 120p 
LM387 low noise preamp plus data 190p 
LM386 power amplifier 80p 
LM377 dual 2w. amplifier 150p 
LF351 operational amplifier 40p 
LF353 dual LF351 80p 
TDA1022 delay line 500p' 
7805 or 7812 T0220 regulator 50p 
7905 or 7912 70220 regulator 50p 
Metal film lbw. 1% resistors 510 to 300K. E24 series 

411. 
Siemens polyester capacitors 0.01 , 0.022, 0.04 7, Ó 

Sp 
rack 50 each 6BA nuts, washers, 'h" screws .. 50p 
Pack 50 each 4BA nuts, washers, 'h" screws 70p 
Connecting cable single strand, 1 metre of eight 

different colours; total 8 metres 30p 
As above but 5 metres each colour; total 40m. 140p 
Light duty stranded 10/ 0.1 mm, 8 colours 4p metre 
Extra flex. 55/0.1, red or black 12p metre 
Twin cable, speaker type 10p metre 
Single screened cable 15p metre 
Twin individually screened 20p metre 
Min. 3 -core mains cable, 2.5A 22p metre 

All prices exclude V.A.T. Please add 40p carriage. All 
brand new components. 

J. NELSON 203 RSSR STREET LONDON, E. 3 
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C.B.S. 
If you are in Business ,and considering an 
application of a Minicomputer or Microproces- 
sor based System and are a little confused why 
not attend one of our courses. 

A. Microcomputer Application - BUSINESS 
B. Microcomputer Application - 

ENGINEERING AND CONTROL 
C. Programming in BASIC - INTRODUC- 

TION 
D. Programming in BASIC - ADVANCED 
We are an independent consultative organisa- 
tion specialising in business and engineering 
application, prepared to recommend systems 
when required and provide full software and 
programming support. 

'Courses are available for individual or group 
instruction. and may be arranged to suit your 
specific applications. 
For full details and dates available write or 
phone. 

CLEVELAND 
BUSINESS SERVICES 

Cleveland House 
Routh, Near Beverley 

North Humberside. HU17 9SR 
Tel Leven 0401-43139 

A superb value stereo power amplified 
offer for Easter: Stabilised psu; 2N 
3055 output Stereo 60 watt rms; IC' 
preamp, case includes controls volume, 
selector, etc., din output/inputs for mag- 
netic pick-up/microphone (3 mv) + tuner 
+ tape/aux. 26 transistors - 2 is screened 
Douglas transformer, 240 V AC mains 
lead. 
New -tested -data £19.95 (inclusive). Klifco 
Electronics, 1 Regent Road, Ilkley, W. 
Yorkshire LS29 9EA. 

BARGAIN OFFER 
Massive clearout of electronic components. Ideal 
for home constructors, experimenters and begin- 
ners 

2lb Box £2.00 plus £1.50 P&P 
10Ib Box £10.00 plus £2.50 P&P 
Prices include VAT. Money back if not satisfied on 
goods returned within 14 days. 

Send your oder to: 
HARRISON BROS 

PO Box 55 
Westcliff-on-Sea 
Essex S50 NA 

CC 
CA 
TM 
VE 

£ 126.50 
+ P&P £3.45 
(inc. VAT) 
Total £129.95 

R 
A 

BEST OFFER EVER 
Camera Kit, Lens, 
Vidicon Et Modulator 

CROFTON 
Tel: 01-8911923 Fdoertafilus" 

DIGITAL WATCH BATTERY 
REPLACEMENT KIT 

These watches all require battery 
(power cell) replacement at regular 
intervals. This kit provides the, 
means. We supply eyeglass, non- 
magnetic tweezers, watch screw- 
driver, case knife and screwback 
case opener. Also one doz. assort. 
push -pieces. full instructions and 
battery identification chart. We 
then supply replacement batteries 
-- you fit them. Begin now. Send 
£9 for complete kit and get into a Z fast-growing business. Prompt 
despatch. 

y 

BOLSTER INSTRUMENT CO. (ET24) 
11 Percy Avenue, Ashford, Middx. TW 15 2PB 

COLOUR MODULATOR 

R G B inputs, PALIUHF output. 
Unlimited colour combinations '2 
TTL etc interface details supplied 
1000's already in use! 

KIT: only £12 Built & Tested: only £1 8 
- please add VAT at 15% to all prices - Barclay/Access orders accepted by telephone 

WILLIAM Dower House, Billericay Road,' 
Herongate, Brentwood STUART Essex CM133SD. 

SYMTENIS Ltd Telephone: Brentwood 10277) 810244 

TIME WRONG? 
MSF CLOCK is ALWAYS CORRECT - never gains or loses, 

SELF SETTING at switch -on, 8 digits show Date, Hours, 
Minutes and Seconds, auto GMT/BST end leap year, can 
expand to Veers, Months and Milliseconds, also parallel 
BCD output for computer, etc, receives Rugby 60KHz 
atomic time signals, built-in antenna, 1000Km range, AB- 
SOLUTE TIME. f54.80. 

V.L.FT EXPLORE 10-150KHz, Receiver 13.70. 

60KHZ RUGBY RECEIVER, as in MSF Clóck, serial data output, 
built-in antenna, £15.70. 

Each fun -to -build kit includes all parrs, printed circuit, case, 
instructions, postage, etc., money back assurance, so GET 
yours NOW. 

CAMBRIDGE KITS 
46 (TS) Old School Lane, Milton, Cambridge 

MAIL ORDER PROTECTION SCHEME 
If you order goods from mail order advertisers in 
this magazine and pay by post in advance of de- 
livery, this publication Electronics Today Interna- 
tional will consider you for compensation if the 
advertiser should become insolvent or bankrupt, 
provided: 
1. You have not received the goods or had your 

money returned; and 
2. You write to the publisher of -this publication 
Electronics Today International explaining the 
position not earlier than 28 days from the day 
you sent your order and not later than 2 months 
from that day. 
Please do not wait until the last moment to in- 
form us. When you write, we will tell you how to 
make your claim and what evidence of payment 
is required. 
We guarantee to meet claims from readers 
made in accordance with the above procedure 
as soon as possible after the advertiser has been 
declared bankrupt or insolvent to a limit of 
£1,800 per annum for any one advertiser so 
affected and up to £5,400 p.a. in respect of all 
insolvent advertisers. Claims may be paid for 
higher amounts, or when the above procedures 
has not been complied with, at the discretion of. 
this publication Electronics Today International, 
out we do not guarantee to 0o so in view of the 
need to set some limit to this commitment and 
to learn quickly of readers' difficulties. 
This guarantee covers only advance payment 
sent in direct response to an advertisement in 
this magazine (not, for example, payments 
made in response to catalogues, etc, received as 
a result of answering such advertisements). 
Classified advertisements are excluded. 

COMPUTER SALE: - Ex -computer 
memory boards. 16K x 8. Uses 4K dy- 
namic RAMs. Superb boards easily in- 
terfaced to your Micro. Circuit diagrams 
and Nascom interface plans included. 
Now only £15. Same board, slightly mod- 
ified with 16K Bytes of 16K dynamic 
RAMs - £30 or 32K Bytes - £42. Carriage/ 
Insurance all orders £1. S.A.E. for de- 
tails. Payment with order to: J. Wright, 27 
Broomhill Drive, Glasgow G11 7AB. 

2X80 £75. Mk 14 £37. ATOM £115 oc- 
casionally available second-hand. Tel: 
Redditch Electronics (0527) 61240 even- 
ings. 

EDUCATION 

Inner London Education Authority 
LONDON COLLEGE OF FURNITURE 

41-71 COMMERCIAL ROAD 
LONDON El 1LA 

Department of Musical Instrument Technology 

COURSES IN ELECTRONICS 
FOR THE MUSIC INDUSTRY 

Tec Diploma in Musical Instrument Studies 
(2 -year full time specializing in electronics) 

TEC HIGHER DIPLOMA IN MUSICAL 
INSTRUMENT TECHNOLOGY 
(2 -year full time specializing in electronics) 

The electronics options of these TEC courses allow the student 
to specialize in music industry application. Suitable students 
would be interested in both music and electronics and wish to 
combine them within this course. Application forms and further 
details are obtainable from the Senior Administrative Officer at 
the College. 
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2708 EPROM PROGRAMMING * from Hex listing 50p + 1/2p per byte * from Master 2708 85p each * for erasing 50p each * for printout in Hex 50p each * for supplying 2708 £4.50 each 
Prices include postage, etc. 

M. Willeard, Unit 5, Block 1, Woolwich 
Dockyard Ind. Est., London SE18 

ADAM HALL 
Cabinet & Flightcase Fittings, fretcloths coverings. 
handles castors etc Jacks & sockets Cannons 
Bulguts reverb trays Emilar compression drivels AKG 
mies Cetestion speakers. ASS glassfibre horns 

Send 302 post^I order for illustrated catalogues -to 
ADAM HALL (E T. SUPPLIES) 

Unit B, Charlton Court 
Grainger Road, Southend-on-Sea 

Essex SS2 5B2 

CIRCOLEC 
THE COMPLETE ELECTRONIC 
MANUFACTURING SERVICE 

We can undertake all electronic manufactur- 
ing activities including circuit design and 
artwork preparation, component purchas- 
ing, prototypes, production runs (any quan- 
tity), Q.C. activities including mod consul- 
tancy work, test/repair activities. 
Quality work delivered on time at a reason- 
able price is our aim. 
Ring for details of our Free assembly offer! 

Tel: 01-7671233 or write tó: 
Freepost (no postage required) SW17 8BR 

and Diner's Club welcome 

£1 BARGAIN PACKS 
All packs £1 each; any 12 for E10. Post 25p. All top grade new 
components - no rubbish. 
PC17 20 P8C108 PC25 8 4025A 
PC1850.02 discs PC2624029A 
PC19 25 90V nggons PC27 2 45118 
PC20 60 OR47 4'4W R's PC28 12 8011 skts 
PC21 7 400113 PC2911 14DIL skts 
PC22 7 40118 PC301016DIL skts 
PC23 3 4013A PC31 10 7400 
PC24 3 4017A - PC32 7 74C00 
Send SAE for 8 page list/enquiries. Mail only PC ELECTRON- 
ICS 1, Thornhill, Romsey Road, Whiteparish, Salisbury SP5 
2S0 

GUITÄR/PA/ 
MUSIC AMPLIFIERS 

100 watt superb treble/bass overdrive, 12 months guarantee. 
Unbeatable at £49; 60 watt £42; 200 watt £68; 100 watt twin 
channel sep. treble/bass per channel £82; 60 watt £52; 200 
watt £78. 100 watt four channel sep. treble/bass per channel 
£75; 200 watt £98; staves 100 watt £34; 200 watt £58; fuzz 
boxes, great sound £12; bass fuzz £12.90; overdriver fuzz with 
treble and bass boosters £22; 100 watt combo superb sound 
overdrive, sturdy construction, castors, unbeatable £98; twin 
channel £110; bass combo £112; speakers 15in. 100 watt £38; 
12in. 100 watt £24; 60 watt £16; microphone Shure Unidyn B 
£25; 3 -Channel sound/light £28. 

Send cheque or P.O. to: 
WILLIAMSON AMPLIFICATION 

62 Thorndiffe Avenue, Dukinfeld, Cheshire 
Tel: 061.308 2064 

;`/J THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London E.4. 

ENAMELLED COPPPER WIRE 
SWG 1Ib 8oz 4oz 2oz 

8 to 29 2.76 1.50 0.80 0.60 
30 to 34 3.20 1.80 0.90 0.70 
35 to 39 3.40 2.00 1.10 0.80 
40 to 43 4.75 2.60 2.00 1.42 
44 to 47 8.37 5.32 3.19 2.50 
48 to 49 15.96 9.58 6.38 3.69 
SILVER PLATED COPPER WIRE 
14 to 30 6.50 3.75 2.20 1.40 
TINNED COPPER WIRE, 
14 to 30 3.85 2.36 1.34 0.90 

Prices include P&P and VAT 
Orders under £2 please add 20p. 

SAE for List of Copper and Resistance 
Wires. Dealer enquiries welcome 

IMPROVE YOUR CIRCUITS 
LM3342 3 -LEAD CURRENT SOURCE 

tuA to 10 mA set by resistor, 1. to 30 volt drop. Use 
for Linear rams, Dynamic loads, High gain Low 
voltage amplifiers, Linear temperature sensing. 
95p Data, circuits 40p. 

2N404 
Precision 2.45 Volt Bandgap Reference for Cali- 
brators, Power Supplies, DVMs, DACs, Signal 
Clamps. 80p Data, circuits 20p. Mail Order Only. 
VAT included. Postage 30p. PO/cheque to: 

Silicon Cellar 
17 Gurney Court Rd 

St Albans 
Herts 

If it's a ease of making your project 
look good, then use one of ours. 
Simply send a S.A.E. for 
Details and prices. 

f 

IÉ 

TRADE -ENQUIRIES 
INVITED. 

H. M. ELECTRONICS 
271a/275a Fulwood Road. 

Broomhill 
Sheffield S10 38D 

® POCKET COMPUTERS sH AT LAST - THE PRINTER FOR PC1211 

CE -122 Printer/Cassette interface £79.45 
PC1211 with CE -122 printer £172.00 
PC1211 with CE -121 cassette interface £105.95 
PC -1211 only £92.15 

FREE PAPERMATE PEN WITH ALL ORDERS 
All prices include (15%) VAT and UK Delivery 

ELKAN ELECTRONICS 
28 Bury New Road 

Prestwich, Manchester M25 8LD 

BREAKER, BREAK 
Build your own CB rig (27 mhz tranceiver), full 
circuit diagram and parts list. All components avail- 
able in UK. Send large S.a.e. and £2.95 to P. Sher- 
wood, 84 Aylestone Walk, Manchester M10 9NU. 
I'm Down and On the Side. 

ADVERT 
INDEX - 

Altek Instruments 
Ambit International 

92 
22 & 23 

Audio Electronics 16 & 102 
Audio Video Services 75 
Aura Sounds 69 
Baydis 92 
Bi -Pak Semiconductors 29 
BK Electronics 33 & 102 
B.N.R.S. 50 
Boss Industrial 34 
Butterworths 47 & 87 
Calculator Sales & Service 104 
Cambridge Learning 64 
CCAT 21 
Chiltmead 44 
Chordgate Ltd 104 
Chromasonics 82 & 83 
Chromatronics 58 
Circolec 102 
Clef Products 78 
Comp, Comp, Comp 114 & 115 
Crimson Elektrik 81 
Crofton Electronics 58 
Delta Tech & Co 106 
Display Electronics 48 & 78 
Doram Electronics 60 
E.D.A. 34 
Electronize Design 103 
Electro Supplies 104 
Electrovalue 28 
Greenbank 70 
Greenweld 50 
G.S.C. 57 
Happy Memories 98 
Henry's Radio 23, 58 & 78 
ILP Electronics 27, 42 & 43 
Imp Electronics 21 
LB Electronics 98 
L&B Electronics 92 
Linsac 28 
Macro Marketing 75 
Manor Supplies 102 
Maplin 116 
Marshalls 8 
Micro Circuits 76 
Micro Times 105 
Midwich Computers 28 
Mitrad 63 
NIC Models 22 
Parndon Electronics 58 
T. Powell 75 
Powertran 2,10&107 
Prentice -Hall 75 
Rapid Electronics 58 
J. W. Rimmer 103 
R.T.V.C. 93 
Safgan Electronics 22 
Saxon Entertainments 103 
Science of Cambridge 4 & 5 
Silica Shop 35 
Swanley Electronics 50 
Tangerine - 88 & 89 
Technomatic 12. 
Teleradio 98 
Tempus 97 
Timedata 98 
TK Electronics 99 
Transom 14 
Vero 83 
Watford Electronics 6 & 7 
Wilmslow Audio 23 

ELECTRIFY YOUR SALES! CLASSIFIED ADVERTISEMENT 
1 2 3 

4 5 6 

7 8 9 

10 11 12 

13 14 15 

Please place my advert in: Electronics Today International 
(Delete as applicable) Hobby Electronics 

Advertise nationally in Electronics Today International/Hobby 
Electronics, Simply print your advertisement in the coupon 
here (left), indicating which magazine you require. 
Or telephone for more information. 

Name 

Address 

Tel. No. (Day) 
Send, together with your cheque to: 
Jenny Naraine, ETI/HE, 
145 Charing Cross Rd., London WC2H OEE. 
Tel: 01-4371002 Ext. 50. 
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9 INTERFACE 

YOU NEED NEVER MISS AN 
IMPORTANT CALL AGAIN 

TWO CORDLESS TELEPHONE 
SYSTEMS - DIRECT FROM USA 

THE ALCOM only £147 + VAT 
Base station connects to your telephone line. Remote 
handset clips to your belt and gives you push-button dialling - Bleeps when call arriving - Nicad rechargeable batteries. 
Charger in base unit. 

LOW COST TELEPHONE only 

ANSWERING MACHINE £+ 
Microprocessor controlled answering machine. Plug into 
your phone line. Records any phone call messages. Remote 
bleeper enables you to listen to your messages from 
anywhere in the world. Uses standard cassettes. Comes 
complete with mains adaptor, microphone, remote bleeper, 
base unit, cassette with 30 sample pre-recorded messages. 

COMMERCIAL 
EXPANDABLE COMPLETE 
TRS 80 MODEL II 

*NOWIN- 
TR880 MODEI. t i t 

64K 
1 -Disk 

Model II 

£1995.00 
VAT 

RRP £2250.00 

This new unit from the world's most successful micro 
company is now available immediately with software. 
The basic unit comes complete with 64 thousand characters 
(bytes) of Memory. The built in 8" Floppy disc adds another 

million extra characters including the disc operating 
system. More disc expansion is now available. 
The Model II is a complete unit with a full keyboard includinga 
numeric pad and 12" screen which gives 24 lines of 80 
characters. The computer is supplied with both the disc 
operating system and the Level III Basic. 
A full self test routine is written into the power up procedure 
to eliminate incorrect operation. Both serial and parallel 
expansion sockets are standard. A printer is a plug-in 
operation. 
Both hardware and software necessary to talk to a mainframe 
are included. Terminal usage is very possible. With the 
addition of CPM2 you can operate with COBOL, FORTRAN, 
MBASIC, CBASIC in which languages are many other 
applications packages i.e. accounting, payroll stock etc. 

CP/M2 £96.00 M BASIC £155.00 
CIS COBOL £400.00 FORTRAN £220.00 
C BASIC £75.00 WORDSTAR £255.00 

COMP PRO MIXER 
1 Professional 

i 
pro 

I audio mixer 
;) that you can 

¡r le I. I build yourself 
1, ¡I 

and save * over £100. 

11 
Only 

ai I 
£99.90 

plus VAT for 
complete kit. 

Plus FREE 
power supply 

valued at 

FULL RANGE OF £25.00 

ACCESSIT AUDIO ADD-ONS 

NEW REDUCED 
PRICES 

8K £399 
16K £499 VAT 

32K £599 
RRP £795 for 32K 

r 

The PEDIGREE PETS horymepb buarness 
use 8K Microsoft Basic in ROM. 8K Pet 32K b 16K with 
new improved keyboard All with green screen 

Cassette Deck £55 extra Full range of software available 

Interface PET IEEE - Centronics Parallel 

Decoded £77.00 + VAT 

We give a full one year's 
warranty on all our products. 

T YOURSELF 

es4-00 
GEP 

INTER FOR 
g YOUR PET AND SAVE 

A FORTUNE 
only £299 + VAT 

Interface Cards for Apple, 
Pet, TRS80, Nascom and be 
Compukit - £49 + VAT 

Full Pet Graphics including 
cables. Ready to go. EX -STOCK. 

R 
D 

wFxr 
t rBr 

NASCOM 2 DISC DRIVES 
Add a powerful, double 

density, mini floppy disc to 
your Nascom system. 

Disc Controller Card (includes 
Nasbus 6 S100 interface 

Will control 4 Drives. 
CPM operating system. . Extended Disc Basic 

Compiler. 
Power supply included 

One Disc System - £499 + VAT 
Additional Disc Unit - £299 + VAT 

NASCOM 2 GAMES TAPE 
featuring Space Invaders and Android-.Nim, Re -numbering 

program and other goodies! 

£7,50 +VAT 

NEC 
SPINWRITER 

only 
£1490 

+ VAT 

NEC's high quality printer uses a print "thimble" that has 
less diameter and inertia than a daisy wheel, giving a quieter, 
faster, more reliable printer that can cope with plotting and 
printing 1128 ASCII characters) with up to five copies, fric- 
tion or tractor fed. The ribbon and thimble can be changed in 
seconds. 55 characters per second bidirectional printing - 
with red/black, bold, subscript, superscript, proportional 
spacing, tabbing, and much, much more. 

TEAC 
DISK 

DRIVES 

TEAC FD -50A has 40 tracks giving 125K Bytes 
unformatted single density capacity. 
The FD -50A can be used in double density recording 
mode. 
The FD -50A is Shugart SA400 interface compatible. 
Directly compatible with Tandy TRS80 expansion 
interface. 
Also interfaces with Video Genie, SWTP, Heathkit, 
North Star Horizon, Superbrain, Nascom, etc, etc. 
Address selection for Daisy chaining up to 4 Disks. 
Disks plus power supply housed in an attractive grey 
case. 

Single £225 + VAT Double E389+ VAT 
Disk Drive Disk Drive L.7w 

COMP POCKET COMPUTER 
GREATEST BREAKTHROUGH 

YET 
£7.9.90 

+ VAT 

COMPUTER 
POWER THAT 

ONCE FILLED A ROOM 
CAN NOW BE CARRIED IN YOUR POCKET! 

Programs in BASIC "QWERTY" Alphabetic 
Keyboard 1.9K Random Access Memory 

Long Battery Life. 
Computer power that once filled a room can now be carried 
in your pocket! It's easy to load with ready -to -run software 
from cassette tape (interface and recorder optional) or 
.program it yourself in easy -to -learn BASIC. 24 -character 
liquid crystal readout displays one line at a time. Special 
feature is advanced non-volatile memory allows you to 
power on and off without losing the contents of memory. 
Note: Memory must be transferred to tape before changing 
batteries. Automatic statement compaction squeezes every 
ounce of memory space. Features power -off retention of 
programs and data. Powerful resident BASIC language 
includes multiple statements, math functions, editing, 
strings, arrays and much more. Multiple program loading 
capability subject to RAM availability. Carrying case and 
batteries included. - 

FANTASTIC FOR FILE HANDLING 

ACULAB 
FLOPPY 
TAPE 

The tape that behaves 
like a disc, for 

TRS-80 LEVEL 2. 

only £169 + VAT 
The Aculab Floppy Tape for the TRS-80 and Video Genie is a 
highly reliable digital storage system that provides many of 
the advantages of floppy disks at less cost. Automatic 
debounce routine for the Level 2 keyboard. 
Connects directly to TRS-80 Level 2 Keyboàrd. Operating 
and file handling software in ROM. 8 commands add 12 
powerful functions to Level 2 BASIC. 

THE VIDEO GENIE SYSTEM 
Ideal for small businesses, schools, colleges, homes, etc. 
Suitable for the experienced, inexperienced, hobbyist, 

ache!, etc. 
EG3000 

16K 

Series 

WITH 
16K user RAM 

plus extended 12K Microsoft 
VA t ' ' BASIC in ROM Fully TRS-80 Level Il 

software compatible Huge 
range of software already available Self contained, PSU, 
UHF modulator, and cassette Simply plugs into video 
monitor or UHF TV Full expansion to disks and printer 

Absolutely complete - lust fit into mains plug. 
The Video Genie is a complete computer system, requiring 
only connection to a domestic 625 line TV set to be fully 
operational; or if required a video monitor can be connected 
to provide the best quality display. 51 key typewriter style 
keyboard, which features a 10 key rollover. Supplied with 
the following accessories:- BASIC demonstration tape; 
Video lead; Second cassetee lead; Users manual; 

BASIC manual; Beginners programming manual. Write 
useful programs in the BASIC computer language yourself. 

I 
EPROM 2716 £12.50 +VAT 

TRS80 
LEVEL 2 16K 

Fully convened to UK T V Standard Comes complete with 
easy to follow manuals UK Power Supply - Cassette Leads 

Sample tapes Special box to enable you to plug into your 
own TV Recommended for first time buyers Just plug in 

and go Full Range of Software Available 

Interface to Centronics Parallel for TRS80 £75.00 + VAT 

only £295 VAI TRS80 
Expand your TRS80 by J. EXPANSION 
32K 
32K Memory on board 
Centronics parallel port 
Disk controller card Real 
time clock Requires Level 
Il Basic. Interlace for 2 

cassette decks complete 
with power supply 



RRP 
£540 

only £399 

h4NgT4V 

CMNO 

+ VAT 

ANADEX 
DP8000 

Super Quality - Low cost printer. Tractor Feed with full 96 
ASCII character set. Accepts RS232C at band rates between 

100 and 9600 and Parallel Bit data. 
Attaches either directly or through interfaces to Pet, Apple, 

TRS80, Sorcerer, Nascom, Compukit etc. 

THE NEW ANADEX 
DP9500 and DP9501 

A PROFESSIONAL PRINTER 
Bi-directional printing 

Up to 220 chars/line 
with 4 print densities 

500 char buffer 
RS232C and Centronics 

Parallel interface built in 
Full software control of matrix 

needles allowing graphics capability 
200 chars/sec Adjustable width tractor feed. 

DP9500 - ONLY £795 + VAT 

DP9501 - ONLY £845 + VAT 

HE ATARI VIDEO COMPUTER 
GAMES SYSTEM Q Op 

Atarï s Video Computer System ÇO"J PZ 
Pr now offers more 

than 1300 different game 
variations and options in twenty 
Game ProgramTM cartridges! 
Most Cartriages only £13.90+VA 

Prices may vary with special 
editions Basic Maths, Airsea 
Battle, Black Jack, Breakout, 
Surround, Spacewar, Video 

Olympics, Outlaw, Basketball, 
ti Hunt & Score`, Space War, 

Sky Diver, Air Sea Battle, 
Codebreaker', Miniature Golf. 

Extra Paddle Controllers *Keyboard Controllers - £14.90 + VAT - f16.90 + VAT 

SPACE INVADERS NOW IN STOCK f25 

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER 

OMPU KIT UK101 
* 6502 based system - best value for money on the market. * Powerful 8K 

Basic - Fastest around * Full Qwerty Keyboard * 4K RAM Expandable to 8K 
on board. * Power supply and RF Modulator on board. * No Extras needed - 
Plug-in and go. * Kansas City Tape Interface on board. * Free Sampler Tape 
including powerful Dissassembler and Monitor with each Kit. * If you want to 

learn about Micros, but didn't know which machine to buy then this is the 
machine for you. 

40 pin Expansion Jumper Cable for Compukit expansion 9.50 + VAT 

Build, Understand and Program your own 
Computer for only a small outlay. 

KIT ONLY £179 + VAT 
NO EXTRAS NEEDED 

Available ready assembled, tested & ready to go í729 + VAT 

NEW MONITOR FOR COMPUKIT UK101 
In 2K Eprom 2716 Allows screen editing Saves data on tape Flashing cursor Text scrolls down £22.00+ VAT 

Special Bonus SAVE f22. New Super Monitor inc. in each kit or. sold separately for £22 + VAT. 

FOR THE COMPUKIT 

Assembler/ Editor 

Game Packs 

£14.90 1. Four Games 

Screen Editor Tape 

super Space Invaders IBK) 

Space Invaders 

£5.00 Chequers 

£1.90 2. Four Games 

All Prices exclusive VAT 

£6.50 

f5.00 
f3.00 

f5.00 Real Time Clock 

3. Three Games 8K only 

f3.00 

f5.00 Case for Compukit £29.50 

HITACHI 
PROFESSIONAL 

MONITORS 
9" - £1-2 £99.95 
12" -£ '9 ' £149 

Reliability Solid state circuitry using an IC and silicon 
transistors ensures high reliability. 500 lines horizontal 
resolution Horizontal resolution in excess of 500 lines is 
achieved in picture center. Stable picture Even played 
back pictures of VTR can be displayed without jittering. 

Looping video input Video input can be looped through 
with built-in termination switch. External sync opera- 
tion (available as option for U and C types) Compact 
construction Two monitors are mountable side by side in a 

standard 19 -inch rack. 

ENGLISH COLOUR TV/ 
AMERICAN NTSC 

COLOUR MONITOR 
Suitable for Apple, Atari and Texas 99/4 £295 + VAT 

8MHz Super Quality Modulators f4.90 

6MHz Standard Modulators £2.90 

C12 Computer Grade Cassettes 10 for f4.00 

Anadex Printer Paper - 2000 sheets £25.00 

Floppy Discs 51/." Hard and Soft Sectored f3.50 

Floppy Disc Library Case 53/4" f3.50 

Verocases for Nascom 1 & 2 etc. £24.90 

Keyboard Cases £9.90 

MEMORY UPGRADES 
16K (8 x 4116) £17.90 +VAT 

4K Compukit (8 x 2114) £17.90 +VAT 

0.14 TV GAME BREAK OUT Millinak 
Has got to be one of the world's greatest TV games. You really 
get brooked. As featured in ETI. Has also 4 other pinball games 
and lots of options. Good kit for up -grading old amusement 
games. 
MINI KIT - PCB, sound & vision modulator, memory chip 
and de -code chip. Very simple to construct. £14.90 + VAT 
OR PCB £2.90 MAIN LSI £8.50 Both plus VAT 

WE ARE NOW STOCKING THE 
APPLE II AT 

REDUCED PRICES 
16K £599 , 
2K £649 

48K £659 + 

Getting Started APPLE lI is faster, smaller, and mo e 
powerful than its predecessors. And it's more fun to use too 
because of built-in features like: 

BASIC - The Language.that Makes Programming Fun. 
High -Resolution Graphics (in a 54,000 -Point Array) for 

Finely -Detailed Displays. Sound Capability that Brings 
Programs to Life. Hand Controls for Games and Other 
Human -Input Applications. Internal Memory Capacity of 
48K Bytes of RAM, 12K Bytes of ROM; for Big -System Per- 
formance in a Small Package. Eight Accessory Expansion 
Slots to let the System Grow With Your Needs. 

You don't need to be an expert to enjoy APPLE II, It is a 
complete, ready -to -run computer. Just connect it to a video 
display and start using programs (or writing your own) the 
first day. You'll find that its tutorial manuals help you make it 
your own personal problem solver. 

SPECIAL OFFER 
We will part exchange 

your Sinclair ZX80 for 
any of our products. 

Refurbished ZX80's-fully guaranteed £69.90 
(Supply dependant upon stocks). 

+ VAT 

We have one of the largest collections of Computer Books under one roof, along with 
racks of software for the PET and TRS80. 

Come and see for yourself. 

ore 
OUR NEW 

SHOWROOM a 
SALES CENTRE AT 
311 Edgware Road, 

London W2. 
Telephone: 01-441 2922 

APPLE DISC II 
Disc with Controller 

£349 + VAT 

Additional Drives 
£299 + VAT 

Powerful Disk Operating Software Supports up to 6 
drives Name Access to Files for Ease of Use BASIC 
Program Chaining to Link Software Together Random 
or Sequential File Access to Simplify Programming 

Dynamic Disk Space Allocation for Efficient Storage 
Individual File Write -Protection Eliminates Accidental 

File Alterations Loads an 8K Byte Binary Image in 6.5 
sec. (1.2 sec. in Pascal) Storage Capacity of 116 
Kilobytes (143K Bytes with Pascal) on Standard 5/," 
Diskettes Powered Directly From the APPLE (Up to 6 
Drives) for Convenience and High Reliability Packaged 
in Heavy -Duty, Colour -Coordinated Steel Cabinet 

A SELECTION OF APPLE INTERFACES 
ARE NOW AVAILABLE AT OUR NEW 

SHOWROOM. 

"Europes Largest Discount 
Personal Computer Stores" 

Delivery is added at cost..Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order 
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 

CREDIT FACILITIES ARRANGED - send S.A.E. for application form. MAIL ORDER AND SHOP: 
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station - Moorgate Line). 
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 
OPEN (BARNET) - 10am - 7pm - Monday to Saturday 
NEW WEST END SHOWROOM: 
311 Edgware Road, London W2. 
OPEN (LONDON) - 10am - 6pm - Monday to Saturday 

IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 749933 * COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705. 
Telephone: 0101 714 5472526 

COMP 
COMPUTER 
COMPONENTS 

(Part of the Compshop Ltd. Group) 



catalogue price £1. 
Please send me a copy of your 320 page catalogue. I 

enclose £ 1 (Plus 25p p&p). If I am not completely 
satisfied I may return the catalogue to you and have my 
money refunded. If you live outside the UK send £1.68 
or 12 International Reply Coupons. 
I enclose £1.25. 

Name 

Make it for a Song! 

4e er 

The Never Maplin Matinée 
Amazing Value 

For Only£2j995 + £99.50 for cabinet if required. 

Easy to build. Latest technology - means less 
cost, less components and 80% less 
wiring. Comparable with organs selling for up 
to £1,000.00. Two 49 -note manuals. 13 -note 
pedalboard. All organ voices on 
drawbars. Preset voices: Banjo, Accordion, 
Harpsichord, Piano, Percussion. Piano sustain 
Sustain on both manuals, and pedalboard. 
Electronic rotor, fast and slow. Vibrato 
and Delayed vibrato. Reverb. 
Manual and Auto-Wah. Glide 
(Hawaiian Guitar Sound). Single 
finger chording plus memory. 30 
Rhythms! 8 -instrument voicing. 
Major, Minor and Seventh chords. 
Unique walking bass lines with each rhythm. 
Unique countermelody line with each rhythm. 
Truly amazing value for money. 
Full construction details in Electronics & 
Music Maker magazine. 

The complete buyers' guide to electronic 
components. With over 300 pages, it's a 
comprehensive guide to electronic 
components with thousands of 
photographs and illustrations and page 
after page of invaluable data. Get a copy 
now - it's the one catalogue you can't 
afford to be without. 

Post this coupon now for your copy of our 1981 

1 

I 
1 

1 

1 

1 Address 
1 

1 i- ETI581 

1 

1 

1 

1 

' 

1 

,muin 
Maplin Electronic Supplies Ltd. 
All mail to: P.O. Box 3, Rayleigh, Essex SS6 8LR 
Telephone: Southend (0702) 554155. Sales (0702) 552911. 
Shops: 
159-161 King Street, Hammersmith, London W6. Telephone: (01) 748 0926. 284 London Road, Westclifl-on-Sea, Essex. Telephone: Southend (0702) 554000 
Both shops closed Mondays. 

Catalogue now on sale in all branches of WI-ISMITH th Price £1.00 



,TTu bFTEXAS 
7400 llp 
74500 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
74014 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442A 
7443 
7444 
7445 
7446A 
7447A 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483A 
7484 
7485 
7486 
7489 
7490A 
7491 
7492A 
7493A 
7494 
7495A 
7496 
7497 
74100 
74107 
74109 
74116 
74118 
74119 

'74120 
74121 
74122 
74123 
74125 
74128 
74128 
74132 
74136 
74137 
74141 
74142 
74145 
74147 
74148 
74150 
74151A 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74180 
74181 
74182 
74184A 
74185 
74186 
74188 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74251 
74259 
74278 
74279 
74283 
74284 
74285 
74290 
74293 

12p 
14 
1144pp 

180 
380 
340 
17p 
190 
15p 
24p 
209 
30p 
400 

27p 
17p 
40p 
22p 
349 
30p 
400 
34p 

»P 
30p 
469 
359 
369 
17p 
709 

1129 
112p 
100p 

930 
75, 
SOp 
179 
17p 
17p 
17p 
17p 
369 
30p 
349 
30p 
3110 
34 
54 

104 
849 
top 

1000 
1100 
34, 

2109 
30p 
SOp 
489 
84p 
840 

660 
76p 

1809 
130p 
34 
560 

200p 
134 
210p 
1lOp 

349 
45P 
859 
750 
BOp 

75p 
799 
750 
50p 
60p 

200p 
94 

194 
160p 
1309 

70p 

1209 
114 
1100 

1000 
104 
IOQp 
l00p0pp 

124 
134 
1209 
21100 
240p 
454 
1áP 

800 
95p 
Mp 

180p 
03, 

1Mp 

160p 
150p 
500p 
3250 
129p 
124 
100p 
100p 
120p 

95p 
S5p 

161ap 

1509 
1400 
140p 
250p 
294 

144 
3900 
350p 

1Mp 

74298 
74365 
74366 
74367 
74368 
74390 
74393 
74490 

104 

/00p 
100p 
290p 
200p 
2259 

7415 SERIES 
741500 149 
741502 169 
74L003 18p 
741504 169 
741005 289 
741008 229 
741509 21p 
741_510 20p 
741511 409 
741513 409 
741514 50p 
741020 24 
741021 40p 
741527 Sep 
741530 309 
741S32 27p 
741537 34 
741538 38p 
741542 709 
741547 750 
741551 24p 
741555 34 
741573 609 

741575 38p 
741576 46p 
741583 70p 
741085 e0p 
741586 40p 
741090 400 
741S92 700 
741093 1114 
741596 115p 
741S107 4e0 
741S109 tep 
7415112 40p 
7410113 Mp 
7415114 44 
7415122 80p 
7415123 84 
7415124 160p 
7415125 Mp 
7410126 04 
7415132 800 
7415133 30p 
741_5136 85p 
741_5138 859 
74L5139 709 
741.0145 120p 
7410147 2209 
7415148 1759 
7415151 Mp 
7410153 80p 
7410154 200p 
7415155 Mp 
7415156 90p 
7410157 Mp 
7410158 Mp 
7410160 Mp 
7415161 759 
7415162 140p 
7415163 100p 
7415164 609 
741S165 140p 
7415166 184 
7415173 110p'. 

7415174 100p 
7410175 104 
7415181 3200. 

7415190 1000 
7415191 100p 
741_5192 100p 
7410193 1000 
7415195 1409 
7415196 120p 
7410197 
7415221 120p 
741S240 1769 
7415241 175p 
741.0242 170p 
74LS243 1709 
7410244 150p 
74LS245 154 
7415247 1409 
7415251 140p 
7415253 00p 
7415257 90p 
7415258 180p 
7415259 180p 
7415266 1000 
7410273 170p 
7415279 10p 
7415283 909 
7415298 1509 
7415323 4009 
7415324 200p 
7415348 200p 
7415365 449 
7415367 70p 
7415368 100p 
7410373 150p 
7415374 150p 
741$375 1209 
7410377 180p 
7415378 1409 
7415390 120p 
7415393 120p 
74LS399 
7415445 140p 
7415670 4000 

4000 SERIES 
4000 150 
4001 22p 
4002 209 
4006 96p 
4007 20p 
4008 Sep 
4009 40p 
4010 50p 
4011 20p 
4012 25p 
4013 
4014 Sop 
4015 840 
4016 469 
4017 709 
4018 Sep 
4019 45p 
4020 1009 

4021 110p 
4022 100p 
4023 27, 
4024 M9 
4025 200 
4026 1309 
4027 50p 
4028 84p 
4029 100p 
4030 56p 
4031 2009 
4034 200p 
4035 110p 
4036 21150 
4039 206p 
4040 104 
4041 80p 
4042 80p 
4043 900 
4044 90p 
4046 1109 
4047 100p' 
4048 559 
4049 46p 
4050 44 
4051 80p 
4052 80p 
4053 80p 
4054 150p 
4055 125p 
4056 1369 
4059 8009 
4060 115p 
4063 120p 
4066 50p 
4067 4509 
4068 27p 
4069 20p 
4070 34 
4071 25p 
4072 25p 
4073 25p 
4075 24 
4076 107p 
4081 27p 
4082 27p 
4086 72p 
4089 150p 
4093 700 
4094 250p 
4095 lep 
4096 94 
4097 3409 
4098 12p 
4099 200p 
40100 220p 
40101 134 
40102 180p 
40103 1110p 
40104 999 
40105 1209 
40106 90p 
40107 80p 
40108 470p 
40109 100p 
40110 300p 
40114 2Mp 
4502 120p 
4503 70p 
4507 550 
4508 »Op 
451 9Sp 
45110 1209 
4512 

0p 
e0p 

4514 25 
4515 300p 

1109 

100p 
2500 
1080 
150p 
100p 
140p 
554 

4536 3759 
4538 120p 
4543 1600 
4553 320p 
4556 72p 
4560 200p 
4569 250p 
4572 400 
4583 110p' 
4584 Mp 
4585 160p 
4724 2509 
40097 Mp 
14411 701/0 
14412 1100p 
14433 11009 
14500 700p 
14599 290p' 

4516 
4518 
4520 
4521 
4526 
4527 
4528 
4532 
4534 

INTERFACE Ito 
AD536A E13 
AD561J 14009 
AD7524 800p 
DM8123 174 
DM8131 3750 
DP8304 460p 
DS8835 254 
058836 1600 
DS8838 225p 
MC1488 750 
MC1489 76p 
MC3446 300p 
MC3480 eóOp 
25510 350, 
75107 160p 
75110 3259 
75150 175p 
75154 1750 

7518322 230p 
754 375p 

75361 300p 
75363 400p 
75365 200p 
75451/2 72p 
75491/2 709 
8T26 180p 
8728 250p 
8795 184 
8T97 180p 
811095 1áp 
811596 140p 
811597 120p 
811598 1409 
9602 220p 

93 SERIES 
9301 1110p 
9302 175p 
9308 315, 
9310 2769 
9311 2750 
9312 1809 
9314 145p 
9316 225p 
9321 2259 
9322 1509' 
9334 3600 
9368 2509 
9370 300p 
.9374 200, 

748 SERIES 
74000 Sop 
74504 epp 
74505 759. 

74508 759 
74510 60p 
74S20 60p 
74030 Mp 
74532 909 
74537 110p 
74564 80p 
74574 989 
74585 3000 
74086 180p 
745112 1209 

745114 1289 
745124 3009 
745132 1609 
745133 759 
74S138 2259 
745139 2250 
74S157 250p 
740163 300p 
740174 2509. 
745175 320p 
745194 310p 
740241 46Op 
745260 70p 
745373 5009 
745374 600p 

UNE» Ki 
AY1-0212 
AY1-1313 
AY1-1320 
AY1-5050 
AY3-1270 
AY3-8912 
AY5-1224A 
AY5-1315 
AY5ß007D 
CA3019 
CA3046 
CA3048 
CA3080E 
CA3086 
CA3089E 
CA3090A0 
CA3130E 
CA3140E 
CA3160E 
CA3161E 
CA3162E 
CA3189E 
CA3280 
DAC1408-8 
FX209 
441388 
ICL7106 
IC18038 
ICM7555 
1E13331 
1E351 
LF356P 
LM 10C 
LM301A 
LM311 
LM318 
LM319 
LM324 
LM339 
LM348 
1M358P 
1M377 
LM380 
LM381AN 
LM386 
LM393 
LM709 
LM710 
LM725 
LM733 
LM741 
LM747 
LM748 
LM2917 
LM3302 
1M3900 
1M3909 
LM3911 
LM3914 
LM3915 
LM3916 

6000 
11480 
324 
140p 

6600 
240p 

p 
524 
80p 
70p 22 

375p 
90p 

100p 
140p 
4550 
304 
1900 
200p 
754 
200p 

2990 

310p 
48p 
950 

4250 

70p 
2000 
2250 

46p 
75p 
1110 

1716p 
75p 19 

1000 
399 

301Dp 
100p 

1110 

70p 2 
1499 

70p 
79p 

130, 
225p 

LM 13600 
MB3712 
MC1310P 
MC1458 
MC14951 
MC1496 
MC3340P 
MK50398 
ML920 
MM57160 
NE531 
NE555 
NE556 
NE564 
NE565 
NE566 
NE567 
NE571 
5E55348 
604136 
S566B 
SAD1024A 
SFF96364 
51490 
0576477 
SP8515 
TA7205 
TAA621 
18A641811 
TBA651 
TBA800 
TBA810 
TBA820 
TBA950 
TCA220 
TCA940 
TDA1004 
TDA1008 
TDA1o10 
TDA1022 
TDA1024 
75810348 
TDA1170 
TDA2002V 
TDA2020 
11071/81 
T1072/82 
TL074 
TL084 
11170 
UAA170 
UDN6118 
UDN6184 
ULN2003 
UPC1156H 
XR2206 
25414 
ZN419C 
ZN424E 
25425E 
0.4427E 
251034 

150p 7 
3559 

700 
1209 
7509 6 
154 

20p 
74 

424 
1309 
1660 
1400 
4269' 
260p 2 

t 
1100, 

760p 
750p 

2759 

2009 
100 

104 
90p 

360, 
175p 

3200 
2570p 

1200 
2500 
3009 
324 
324 

>60 
1309 
1109 
500 

1759 
320p 
324 
1050 
300p 
3009 

909 

136, 
4000 
750, 
200, 

TRANSISTORS 
AC126 25p. 
AC127/8 20p 
AC176 28p 
AC187[8 28p 
AF116 90p 
AD149 70p 
AD161/2 48p 
AU107 200p 
80107/8 lip 
130109 tip 
BC117 20p 
BC147/8 Sp 
BC149 lOp 
BC157/8 1Op 
BC159 11p 
BC169C 12p 
BC172 12p 
BC177/8 17p 
BC179 18p 
BC182/3 10p 
BC184 11p 
BC187 30p 
BC212/3 lip 
BC214 12p 
BC237 tep 
80327 tep 
BC337 l8p 
BC338 lep 
BC461 34p 
BC477/8 34 
90516/7 40p 
8C547B 18p 
BC548C Sp 
605490 18p 
BC557B lep 
BC559C lep 
ßßCY70 tep 
9CY71/2 22p 
BD131/2 80p 
60135/6 54p 
60139 54 
80140 BOp 
8D189 80p 
60232 05p 
BD233 78p 
80235 85p 
BD241 70p 
BD242 70p 
BDY56 200p 
BF200 92p 
BF244B 35p 
BF2568 70p 
BF257/8 32p 
BF259 38p 
BFR39 28p' 

BFR40 
BFR4I 
BFR79 
8FR80 
BFR81 
BFX29 
BFX30 
8FX84/ 5 
BFX86/7 
BFX88 
BFW10 
131150 
BFY51/2 
BFY56 
8E790 
136139 46p 
BSX19/20 24 
1311104 2250 
BU105 194 
8U108 250p 
BU109 2259 
BU126 1500 
BU180A 120p 
BU205 2000 
BU208 204 
BU406 t45p 
E300 500 
E308 Mp 
E310 50p 
MJ2501 224 
MJ2955 !Op 
MJ3001 225p 
MJE340 60p 
MJE2955 100p 
MJE3055 709 
MPF102 460 
MPF103/4 44 
MPF105/6 44 
MPS6531 
MPS6534 50p 
MPSA06 300 
MPSA12 500 
MPSA13 50p 
MPSA20 609 
MPSA42 500 
MPSA43 50p 
MPSA56 32p 
MPSA70 500 
MPSUO6 63p 
MPSUO7 609 
MPSU45 909 
MPSU65 7Bp 
0028 1309 
0C35 130p 
TIP29A 400 
T1P29C 55p 

TIP30A 44p' 
TIP30C 60p 
TIP31A 54 
TIP31C 62p 
TIP32A Up 
TIP32C 02p 
TIP33A 609 
TIP33C 1í4p 
TIP34A 115p 
TIP340 1809 
TIP35A 225p 
TIP35C 2900 
T1P36A 270p 
TIP360 340p 
TIP41A 850 
TIP41C 78p 
TIP42A 70p 
TIP42C Up 
TIP54 1809 
11P120 1209 
TIP122 134 
TIP142 130p 
TIP147 130p 
T1P2955 78p 
TIP4055 70p 
TIS43 450 
11093 300 
zTX108 121, 

ZTX300 13p 
ZTX500 150 
ZTX502 189 
ZTX504 30p 
254578 2600 
2N696 359 
25697 25p 
25698 45p 
257068 30p 
25708 389 
25918 45p 
2N930 lep 
251131/2 36p 
251613 25p 
2N1711 
252102 70p 
2N2160 3600 
2522198 300 
2N2222A 30p 
2523698 24 
252484 30p 
2N2646 460 
2N2904/5 34 
2529068 30p 
2529078 34 
2N2926 9p 
2N3053 34 
2N3054 86p 

2N3055 44 
2N3442 140p 
2N3553 2409 
253565 30p 
253584 250p 
2N3643/4 48p 
253702/3 12p 
2N3704/5 12p 
2N3706/7 14, 
253708/9 12p 
2N3773 300p 
253819 26p 
2N3820 50p 
253823 70p 
2N3866 eOp 
253902 700p 
253903/4 lep 
253905/6 20p 
254037 88p 
2N4058/9 12p 
254060 12p 
254061/2 lep 
254123/4 270 
254125/6 27p 
2N4401/3 27p 
2N4427 

100 9.. 2N4871 
2N5067 27p 
255089 27p 
255172 27p 
2N5179 90p 
2N5191 10p 
255194 110p 
255245 40p 
2N5296 86p 
255401 50p 
2N5457/8 40p 
2N5459 40p 
295460 809 
2N5485 44p 
255875 250p 
2N6027 
2N6041 180p 
256044 140p 
2N6052 300p 
2N6059 325p 
256107 689 
2N6247 110p 
2N6254 134 
2N6290 869 
256292 86p 
2001172 1509 
2SC1306 1150p 

2SC2028 120p 
2SC2029 250p 
35126 1209 

3N140 1209 
35141 110p 
35201 1109 
3N204 120p 
40290 250p 
40361/2 75p 
40408 
40409 100p 
40410 100p 
40411 900p 
40594 120p 
40595 120p 
40673 75p 
40871/2 100p 

6A 508/ 809 
6A 100V 100p 
6A 400V 120p 
10A 400V 204 
25A 400V 400p 

ZENERS 
2.7V -33V 
400nW 
1W 

DIODE 
BY127 
81%36-300 
0A47 
0481 
0,485 
0890 
0891 
0895 
08200 
OÁ202 
15914 
15916 
íN4148 
194001/2 
154003/4 
154005 
154006/7 
1N5401/3 
155404/7 
15920 

TRIACS 
PLASTIC 
3A 400V 
6A 400V 
6A 500V 
8A 400V 
8A 500V 
12A 400V 
12A 500V 
164400V 
16A 500V 
T28000 

4109 

70p 
889 
759 
lep 

1089 
1109 

130p 

HEAT SINKS 
For 70220 Volt- 
age Regs. end 
transistors 
For 705 12p 

BRIDGE 
RECTIFIERS 
1A 50V 19p 
lA 100V 20p 
1A 400V 240 
IA 600V 30p 
2A 50V 34 
2A 100V 359 , 

2A 400V 45p 
3A 200V 809 
3A 600V 72, 
4A 100V 969 
4A 400V 100p 

THYRISTORS 
1A 50V 709 
1A403V 909 
3A 400V 100p 
8A 600V 140p 
12A400V 1909 
164 100V 1609 
16A400V 180p 
BT106 1109 
C106D 45p 
MCR101 
T1C44 27p 
2N3525 1309 
2N4444 1409 
2N5060 349 
255064 409 

LOUD- 
SPEAKERS 
Sze 
2'h" 64R 110p 

21/2" 8R 809 
2" 8R SOY 
11/2" 8R 100p 

MODULATORS 
6MW UHF 375p 
6M1-tz UHF 450p 

VOLTAGER[OULATORS 
FtradPY.Se TO -22G 

1A +ve 
5V 7805 M9 

12V 7812 609 
15V 
18V 
24V 
10UrM 
5V 

7815 84 
7818 1100 
7824 60p 

TO -92 
78105 309 

12V 78112 30p 
15V 78115 309 

0111ER REGULATORS 
LM309K 1359 
LM317T 200p 
LM323K 18/17235 317p 

78HGKC 
78H05KC 
78MGT2C 
79HGKC 
TL497 

_w 
7905 
7912 
7915 
7918 
7924 

79L05 
79112 
79115 

559 
859 
70p 

>Op 

70p 
lop 

1104 
lop 

5509 
135p 
6000 
300p 

OPTOELECTRONK:S 
'2N5777 46p 
OCP71 90p 
ORP12 120p 

OPTO -ISOLATORS 
11074 1309 
MCT26 100p 
MCS2400 194 
LERA 
0.125' 
11132 
111209 Red 
TIL211 Gr 
111212 Ye 

TI1216 Red 

DISPLAYS 
3015F 
DL704 
DL707 Red 
FND357 
FND500 
FN 0507 
MAN3640 
MAN4640 

sip 
13p 
25p 
250 
>M 

1400 
140p 
1209 
1109 
110p 
175p 
2009 

ORP60 
ORP61 
11178 

TIL111 
111112 
TIL116 

TIL220 Rad 
111222 Gr 
111.228 Rad 
Rectangular 
LEDs (R. G, 11 

NSB5881 
711311 
111312/3 
111321/2 
111330 
7750/60 
DRIVERS 
9368 
9370 
UDN6118 
ÚD56184 

120p 
120p 
559 

90p 
Pop 
90p 

16p 
189 
229 

30p 
510p 

60090p 

134 
1400 
200p 

2509 

3120p 
324 

MEMORIES 
2101-41 
2102-21 
21076 
2111-2 
2112-2 
2114 
2114-21 
4027-3 
4044 
4116 
4118-4 
5101 
6514-45 
6810 
745201 
ROM /PROSY 
71301 700p 
745188 225p 
745287 3509 
740471 SSOp 
745571 SSOp 
Cw. 
1600 12009 
1802CE 7609 
2650A E16 
6502 $Opt 
6800 560p 
6802 9Mp 
6809 £18 
80804 460p 
80854 1100p 
1NS8060 10009 
1M59980A E20 
280 800p 
Z80A 800p 
EPROM. 
1702A 5OOp 
2708 460p 
2716 (+5V) £7 
2532 E12 
2732 E12 
SUPPORT 
DEVICES 
3242 800p 
3245 4500 
6522 600p 
6532 825p 
6820 375p 
6821 300p 
6845 E15 
6850 300p 
6852 3709 
6875 SOOp 
8154 SMp 
8155 1100p 
8205 3209 
8212 200p 
8216 200p 
8224 2769 
8226 2609 
8228 5259 
8251 475p 
8253 100er 
8255 
8257 8009 
8259 9509 

14210p 

2500 
300p 
»Op 
504 
375, 
»Op 
«Op 

400p 
LS 

3289 
400p 

8279 
TMS9918 
Z80P10 
Z80AP10 
.Z80CTC 
Z80ACTC 
ZBOADART 
Z80ADMA 
Z80510-1 
UART 
AY -3-1015P 
AY -5-1013P 
1M6402 
CHARACTER 
GENERATORS 
RO -3-2513 U.C. 800p 
RO -3-2513 L.C. 700p, 
5N74S262AN E10 
KEYBOARD 
ENCODER 
AY -5-2378 700p 
740922 500p 

CRYSTALS 
32.768KHz 2500 
100KHz 300p 
200KHz 370p 
1.0MHz 324 
1.008MHz 3809 
1.8432MHz 324 
200MHz 325p 
2.45760MHz 3259 
3.276MHz 300p 
3.579MHz 1759 
4.00MHz 290p 
4194MHz POA 
4.43MHz 125p 
5.0MHz 324 
6.0MHz 300p 
6.144MHz 300p 
7.0MHz 3009 
7.168MHz 300p 
8.00MHz 300p 
8.867MHz 3009 
10.00MHz 3109 
10.7MHz 3009 
12.0MHz 354 
1600MHz 350p 
18.00MHz 300p 
18.432 3509 
19.968MHz 390p 
26.690MHz 354 
27.145MHz 3259 
38.6667MHz 3E00 
48.0MHz 300p 
55.5MHz 400p 
110MHz 350p 

989p 
POA 

704 
6000 
7009 
£15 

954 
E24 

LOW PROFILE DIL SOCKETS ST TEXAS 

8 pin 9p 18 pan lap 24 pin 20p 
14 pin 1Op 20 pin 20p 28 pin 30p 
16 pin 11p 22 pin 229 40 pin 30p 

ZERO 
INSERTION 
FORCE SKT 
24 pin E7 

tlOP 

4600 

FADER 

WIRE WRAP SOCKETS BY 
KAKIS 

8 pin 259 18 pin IOP 24 pin 70914 pin 60p 
16 pin 84 '4 Pin 369 20 pn 110p 28 pin 909 24 pin 100p 

16 pin 409 22 per 869 '40 pin 100, 401r 278p 
FTY SO Ideal Software/ Hardware Development Tool.Using 

SOFTY you can develop your Programmes. 
Debug /Verify and then commit them to EPROM. 
KIT £100. BUILT AND TESTED £125 
Also available Expansion Board for Programming 
single rail (+5v) EPROMS. Ready Suit £40. 

TEXAS 

MINI FLOPPY DISC DRIVE MECHANISM: Teac. Type 
FD -50A 40 track 51/4" Double/Single Density doves 
£140 
FLOPPY DISC CONTROLLER 
FD1771 
FD1791 
F01691 £15,2143 

£24 
£36 

£5.50 

EPROM ERASER Type UVI40. Will erase up lo 14 
EPROMS in approx. 20 mins. Has slide -in tray for safe 
use. MAINS and ERASE indicators £61.50 
ACORN ATOM. Supplied with full size QWERTY 
Keyboard, BK ROM, 2K RAM and can be expanded to 
12K ROM, 12K RAM. Included are UHF Modulator for 
connection to domestic TV and Free Manual on Pro- 
gramming in BASIC or Machine Code. Kit £120. Bu* 
£150. P&P 12.50. 

VEROSOARDS 0.1 
(copper dad) 

2.5x3.75" 75p 
2.5x5" 889 
3.75X3.75" 85p 
3.75x5" 95, 
3.75107" 340p 
4.75x17.9" 420p 
Pkt of 100 ens 509 
Spot face cutter 84 
Pin ,nation tool 115p 
Vom Wring Pen 

ANTEX SOLDERING 
IRONS 
C -15W 
CX-17W 
CCN15W 
X25 
SPARE SETS 
C/OU/CCN 
X25 
SPARE ELEMENTS 
C/a/X25 
CCN 

415p 
4259 
425p 
440p 

509 
500 

180p 
200p 

COUNTERS 
74C925 
740928 
ICM72168 
ICM7217A 
ZN1040E 

550p 
8009 

ZOMA 
8609 
7000 

TTL i ECL 
MC4024 
MC4044 
10116 
10231 

325p 
3709 

7350p 

* SPECIAL OFFERS* 

21 14L (450ns) 
2708 
2716 +5V) 
4116 200es) 

1-24 25-99 
1.60 1.50 
3.50 3.25 
4.00 3.50 
1.60 1.50 

100 
1.40 
3.00 
3.00 
1.40 

NEW RETAIL SHOP 
367 Edgware Road, W2 

Open: 9.30-5.30 

BOOKS by TEXAS INSTRUMENTS 
TTL Data Book (700 regels) E7A0 
Power Semiconductor Data Book (600 

E4.50 
Weser Data Book (368 pages) 

E3.00 
Software Design for Mcropmoassors (400 

E11.00 
Treat lot I Maths on Keys (208 pages) 

E3.50 
Urdersta,dirg Mcroptoc sors (240 

E3.50 
understanding So id State Bectronics 
240 pages) E3.50 

Understanding Digital Electrons (240 
E3.50PiegesU)atanding 

Communications Systems 
P,OA 

Othws. TTL Cook Book E7.25 
CMOS Cook Book E7.75 

Microprocessor Interfacing Techniques 
E9.55 

Phase add E1 P&P on rad, book (NO 
VAT) 

BREADBOARDS 
EXP300 575p 
EXP350 315p 
EXP600 8311p 
EXP650 360p 
P86 920p 
P8100 11809 
PB102 2á5p 
P8103 34489 

THANDOR TEST EQUIPMENT 
DM235 Digital Multimeter 
DM350 Digital Multimeter 
TM352 Hand Held DMM 
TF200 Frequency Meter 
TG 105 Pulse Generator 

P&P f2.50 per item + VAT 

£50 
£69 
£48 

£145 
£81 

We carry a large stock of 74 and 74LS TTLs, CMOS. Linears, Memories, etc. and can normally offer 
ex -stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers. 

Please add 30p P&P & VAT 15 

Government Colleges etc Orders accepted 

CALLERS WELCOME ",4r , 1u4 1, 

TECHNOMATIC LTD. 
17 BURNLEY ROAD, LONDON NW10 
(2 minutes Dollis Hill tube station) (ample street parking) 
Tel: 01-452 1500/01-450 6597 Telex: 922800 

12 



NEWS NEWS NEWS N EI, VS NEWS NEWS NEWS NEW 

Socket to me! 

Arange 
of Lever Actuated Zero 

Insertion Force sockets has 
been recently launched by Winslow 
International. The design is space 
saving - giving a height above the 
PCB of only 0.283 inches. When the 
lever is lifted to the upright position 
the socket will accept the IC without 
any force being applied to it. The 

lever is then 
moved to the horizontal position 

and locked to provide a maximum 
contact resistance of 20 milliohms 
at 10 mA. The socket is manufac- 
tured from Glass Reinforced PBT 
Resin and contact plating is 75 
microinches of gold over hard 
nickel. It is available in 24, 28, 40 and 
64 contact versions. More details are 
available form Winslow Component 
Systems Ltd, 71 Tunnel Road, Tun- 
bridge Wells, Kent TN1 2BX. 

A Case In Point 
Lascar 

Electronics are offering a 

FREE custom moulded handheld 
instrument case worth over £1 to any 
enthusiast building their LCD meter 
kit, which they claim to be the first of 
a new generation of DPMs. The 
meter gives a battery life of at least 
10 times that of existing types. LCD 
watch manufacturing techniques 
have been used to reduce the depth 
to a minimum. The0.6 inch digits can 
be read to a distance of 10 m. The 
unit also incorporates a digital hold 
facility, auto -zero, auto -polarity, 
programmable decimal points and a 

200 mV full scale deflection. Display 
backlighting is a customer option. 
The meter is supplied with brackets 
for front or rear panel mounting. The 
custom moulded case accepts the 
DPM, a PP3 battery and allows space 
for the customer's own PCB (the data 
sheet on the meter includes 10 small 
easy -to -build handheld instruments). 
The total cost of the meter is £19.95 
plus 50p postage and packing and 
£3.06 VAT. The offer of the free case 
is valid until the end of December 
this year. For further information 
contact Lascar Electronics at Unit 1, 
Thomasin Road, Burnt Mills, 
Basildon, Essex SS13 1LH. 

Phone Around 
ow that British Telecom has taken 

Nover the communications net- 
work for the Post Office, some ex- 

citing new innovations are taking 
place, not the least of which is the 
yellow telephone box idea. Enough 
of the controversy though, let's get 
on with the real story. British 
Telecom has placed an order worth 
£10 million for the Herald electronic 
business telephone system. With this 
new system Britain can no longer be 
accused of being inefficient and old- 
fashioned in its approach to telecom- 
munication by comparison with 
other countries. Herald is the most 
advanced small business system in 
the world. Based on a micro- 
processor and purpose designed 
large-scale integrated circuits, the 
Herald offers a unique range of pro- 
grammable facilities. It can be ar- 
ranged to function as a multi -line ex- 
change, as a key system, as an 
automatic call distribution system or 
as a satellite to a large PABX. It is 
easy to install and maintain and is 
low-cost. The terminal is available in 
either standard or de -luxe models 
with a compact Central Control 
designed to blend into the office en- 
vironment. Unfortunately the com- 
pany hasn't mentioned whether the 
standard colour is British Telecom 

yellow! Buzby, you've 
got a lot to 

0 # answer for! 
4. his 4 d j - 4> 

Dial -a -Picture 
till pictures can now be sent over 

3any distance for the cost of a 

single phone call with the Philips 
Slowscan system. The system is ideal 
for cheap remote observations of 
buildings, industrial processes and 
motorways where it is not feasible to 
install high quality video circuits for 
real-time pictures. The application 
for this system is already in evidence 
on the M4 motorway. A CCTV 
camera is located at the Chepstow 
interchange, viewing the approach 
road. Still pictures, updated every 
8.5 S, are displayed on monitors 
situated 17 miles away in the Police 

Control Centre at Cwmbran, pro- 
viding the Police with information 
on motorway conditions. The system 
has the facility for selecting up to 
four pre-set camera positions, and 
should the operator require closer 
examination of an incident, he can 
switch the Slowscan transmission 
system from a low definitionlhigh 
speed scan of 8.5 S to a high defini- 
tionllow speed scan of 17 to 35 S. The 
system comes from Pye Business 
Communications, Cromwell Road, 
Cambridge, CB1 3HE. This division 
of Philips will be re -named the Com- 
munication and Control Division of 
Philips Business Systems after 1st 
April this year. 

Swimming 
Around? 

The 
Casio W-100 series of 

watches are able to function up 
to a depth of 100 m and feature a 

12 -digit display. The integrated LCD 
shows full information simul- 
taneously - hours, minutes, 
seconds, AMIPM (or 24 hour clock), 
day, month and date. Even when 
operating the secondary functions 
such as countdown alarm and stop- 
watch the W-100 still displays the 
current hour and minutes in an offset 
position. It is also capable of a daily 
alarm and half-hourly time signal. 
The Casio W series is a range that of- 
fers a choice of bracelet or case 
styles. The W-100 itself has a resin 
case and strap and costs £22.95. The 
W -150C features a stainless steel 
case with black resin strap at £27.95. 
Top of the range is the W-150 with 
full stainless steel case and strap at 
£32.50. (All these are recommended 
retail prices and this type of product 
is usually sold at lower prices.) Fur- 

ther information from: Casio Elec- 
tronics Co. Ltd, 28 Scrutton Street, 
London EC2A 4TY. 
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MICROS 

Micros, memory and support 
17.4C1489 86 74S287 2.50 
MC1488 86 74S288 2.60 
MC14411 11.955 74S471 4.96 
MC14412 11.96 74S472 11.96 
1702 8.96 74S474 11.86 
2101 2.99 8T26 1.80 
2102 99 8728 1.80 
2111 2.32 8T95 1.80 
2112 2.32 8797 1.80 
2114 3.46 8T98 1.80 
2114L 3.75. SC/MP2 9.96 
2142 10.40 8080 6.49 
2376 11.50 8085 11.96 
2513 6.50 8086 89.00 
251615v1 13.95 8154 11.50 
2532 29.00 8155 12.60 
2708 8.50 81LS95 1.30 
4027 2.96 81LS96 1.30 
4116 4.96 81LS97 1.30 
4118 14.96 81LS96 1.30 
5204 7.96 8212 2.46 
57109 12.43 8216 2.60 
57161 9.96 8224 2.60 
6011 4.96 8228 4.20 
6402 4.96 8251 4.96 
6502 - 7.96 8253 10.86 
6520 4.50 8255 4.96 
6522 7.96 8257 10.96 
6532 8.60 8259 11.96 
6545 17.50 8678 12.96 
6576 14.96 8602 2.20 
6800 7.96 96364 10.96 
6802 12.49 Z80-2mHz 7.50 
6809 19.96 Z80 -P10 5.95 
6810 3.96 Z80-CTC 6.95 
6821 4.50 Z80-4mHz 8.96 
6845 19.50 Z80 -PIO 7.50 
6850 3.96 Z80-CTC 7.60 
6852 6.96 Z8000 120.00 
74500 59 ADC0817 14.47 
74SO4 86 DG300 3.80 
74S201 3.96 F8 9.96 
745188 2.50 F8SMI 9.96 
74S262 9.96 

SOFTWARE 
CP/M` DISK 

WITH ¡MAN 
MANUAL 

9 
Available on 

8" IBM format & 
51/4 for TUSCAN 

& TRITON 

TCL SOFTWARE 
TCL Disc Basic. 
TCL Pascal 

MICROSOFT 
Basic -80 £155/£15 
Basic Compiler £195/£15 
Fortran -80 £205/£15 
Cobol -80 £325/£15 
Edit 80 £45/£10 
Macro 80 £75/í10 
MICROPRO 
Word Star £255/£15 
Word-Star/Mail-Merge £315/f15 
Data Star £195/£25 
Word-Master £75/f15 
DIGITAL RESEARCH 
CP/M 1-4 £75/£18 
CP/M 2-2 £95/£18 
MAC £55/£10 
SID £45/£10 

OTHERS 
KISS £190/£15 
SUPER SORTI í125/f15 
C BASIC 2 £75/£10 
Z80 Dev Pack. í50/f12 
ZSID £60/f7 
POSTMASTER £85/£10 
MEDIA 
51/4 S/Sided D/D £3.50 

" per 10 £29.50 
8" S/Sided D/D £4.50 

" per 10 £35.00 
C12 Data Cassettes 50p 

£55/f9 
£120/£9 

MAIL ORDER 
TEL&MAIL ORDERS ACCEPTED 

74LS00 

LSÓ10 13 LS367 813 

L366 6 
LSO2 16 LS16 
LSO3 16 LS373 190 
LSO4 20 LS374 180 
LSO5 23 LS375 160 
LSO8 23 LS377 198 
LSO9 23 LS378 186 
LS10 20 LS379 216 
LS11 32 LS386 86 
LS12 32 LS390 140 
LS13 40 LS393 140 
LS14 76 LS395 210 
LS15 40 LS396 198 
LS20 24 LS398 276 
LS21 32 LS399 230 
LS22 40 LS445 140 
LS26 48 LS447 186 
LS27 46 LS490 160 
LS28 48 LS668 106 LS24 LS 106 
LS32 30 LS6 Ó 270 S CMOS 
LS38 36 4000 18 

LS40 28 
4001 18 

LS42 80 4002 24 

LS47 96 4007 22 
82 

LS48 120 4008 82 LS49 120 
LS51 4009 40 264010 

48 LS54 30 4011 24 L555 711 4012 24 LS63 160 4013 45 LS73 40 4014 86 
LS74 40 4015 86 
LS75 48 
LS76 46 40176 

42 
82 LS78 45 

LS83 106 4018 28 

LS85 106 4019 48 

LS86 46 
4020 M 

LS90 50 
4021 105 

LS91 126 4022 86 

LS93 76 24 23 

LS95 116 4025 25 
LS96 180 4026 160 
LS107 46 4027 48 
LS109 76 4028 82 
LS112 80 
L5113 66 4029 106 

4030 80 LS114 49 
LS122 70 4033 176 

LS123 96 4034 210 

L5124 190 
4035 126 

LS125 80 
4040 106 

LS126 80 
4041 80 

LS132 96 4042 80 

LS133 30 
4043 96 

LS136 66 
4044 95 

L5138 711 4046 130 

LS139 90 
4047 99 

LS145 120 90 
LS148 176 4051 90 
LS151 94 
LS153 86 

40523 p 
LS155 96 4054 130 
LS156 96 4055 136 
LS157 76 4068 74 
LS158 86 4069 26 
LS160 120 4070 30 
LS161 98 4071 25 
LS162 110 4072 26 
LS163 100 4073 26 
LS164 116 4075 25 
LS165 165 4075 99 
LS166 176 4078 30 
LS168 210 4081 28 
LS169 210 4093 89 
LS170 266 4502 126 
L5173 106 4507 60 
L S 174 147 4508 326 L5175 110 4510 99 
LS181 296 4511 160 
LS190 120 4512 e6 
LS191 120 4514 1e6 
LS192 126 4515 299 
LS193 126 4516 120 
LS194 126 4518 106 
LS195 126 4519 70 
LS196 120 4520 116 
LS202 346 4521 250 
LS221 120 4522 160 
LS240 226 4526 150 
LS241 225 4527 180 
LS242 232 4528 120 
LS243 232 
LS244 233 
LS245 360 
LS247 136 
LS248 135 
LS249 136 
LS251 130 
LS253 130 
LS257 116 
LS258 170 
LS259 180 
LS261 460 
LS266 76 
LS273 180 
LS275 320 
LS279 M 
LS280 260 
LS283 190 
LS290 130 
LS293 130 
LS295 215 
LS298 215 74XX 
S 324 200 74CXX 
LS325 320 
LS326 330 
LS327 315 
LS352 186 
LS353 196 
LS355 86 

REGS 
T03 + ve 
7805 146 
7812 146 
7815 146 
7818 146 
- Ve 

7905 720 
7912 220 
T0220 plait 
7805 60 
7812 80 
7815 80 
7818 80 
7824 80 
7905 65 
7912 66 
7915 86 
7918 86 

LIN EARS 
Many other 

types In 
stock. Tel 
for detalls 

WE HAVE MOVED 
TO OUR NEW CENTRAL LONDON SHOWROOM 

59/61 THEOBALDS RD, WC1 TUBE HOLBORN. 

FLOPPY DISK DRIVES 

I 
Single 5'/. Drive 
Single 8" SA800 
Dual 51/4 PSU 
Dual 8" PSU 
Dual Cabinet & PSU 1x8" 
Dual 8" Drive Unit 
Dual 51/4 Drive Unit 

We sell all you 
need cased or un - 
cased. Cables & 
connectors. Brand 

new fully guaranteed. 
Price 
£195 
£395 

£59 
£76 

£565 
£945 
£440 

VIDEO TERMINAL 
display 

Pentland Video 
Terminal full 

features 
professional 

terminal. Full details on request 
Price £596 

S100 CARDS 
NEW 
LOW PIP PRICES 

16K STATIC KIT ASSM 
with no RAMI2114 f 62 E 82 

" 8K RAM " £109 £130 
" 16K RAM " f157 £178 

8K static 116x2114 chips) £ 48 

84K DYNAMIC 141161 
with 16K RAM £149 £165 
with 32K RAM £189 £205 
with 48K RAM £229' £245 
with 64K RAM £269 £285 
16K upgrade 8x4116 £ 40 

16/32K EPROM CARD 
Without EPROMs 
2708/2516 £63 £ 89 

FDC DOUBLE DENSITY 
Double Density for 51/4 

or 8" Drives £ - £ 195 

VAT 
ALL OUR 
PRICES 
EXCLUDE 
VAT 6 P/P 

CENTRONICS 737 PRINTER 
LETTER ET --7 QUALITY 
FOR 
E ºs, 

Uses any paper roll, fanfold, 
single sheets, 96 character 
ASCII, 7 x 7 dot matrix, 50 
CPS, RS232 or parallel I/O. 

OK TOOLS 
Full range of wire wrapping ac- 
cessories & boards & dip 
jumpers etc. Visit our showroom 
or send for our catalogue. 

VERO 
S100 prototyping boards and full 
range of accessories. 

BOOKS 
Complete range of microcom- 
puter books and magazines on 
sale in our showroom. 

CATALOGUE 
AVAILABLE 

Catalogue available. Send 50p 
& S.A.E. (A4 size. 

TKAINAG\A 
59/61 THEOBALDS RD 

LONDON WC1 
TEL: 405 5240/2113 

TELEX 444198. 

TUSCAN 5100 
A Z80 based S100 Computer 

Single board will hold up to 8K RAM, 8K 
ROM, Video interface Z80 processor - 
I/0 and cassette interface. 5 spare S100 
expansion sockets for memory/disc ex- 
pansion. System monitor, resident 
BASIC or CP/M system option. All com- 
ponents available separately or ready -built 
NEW LOW PRICES 
TUSCAN MAIN BOARD KIT ONLY £235 
+ VAT SAE FOR DETAILS 

TRITON 
8080 BASED SINGLE BOARD 
system with EUROCARD 
EXPANSION 
Complete Kit incl. PSU/Case/Keybd 
Expansion Motherboard Kit 
8K 121 14) RAM Card Kit 
8K 127081 ROM Card Kit 
Expandable up to CP/M 
Disc System. SAE for 
details. 

SINGLE BOARD 
PERSONAL 
COMPUTER 

TCL PASCAL 
FOR PET ít CP/M systems 
Put Pascal on your PET now 
Pascal conversion ROM f 20 
Pascal manual f 9 
Complete package including 
compiler £120 

Edge £4.00 
Connectors 
S100 

DIP Switches 
4way £1.20 
7 way £1.75 
8way £1.80 

DIP Plugs 
14 DIL £ 65 
24DIL £2.20 
40DIL £3.60 

DI SOCKETS 
(TEXAS) 

Low Wire 
Prof Wrap 

Spin 10p 26p 
14pin 12p 36p 
16pin 13p 42p 
18pin 18p 60p 
20pin 22p 90p 
22pin 25p - 
24pin 30p 66p 
28pin 36p 90p 
40pin 40p 1.10p 

Zero Insertion 
Force Sockets 

16 way £4.95 
24 way £6.00 
40 way £9.50 

DD -Types 
25W Male '£2.80 
25W Female £3.80 
25W Cover £1.80 

Edge 
Connectors 

1 .156 
2x 6 way - 1.75 
2x12 way - 3.00 
2x10 way - 2.00 
2x15 way - 3.20 
2x18 way - 3.50 
2x22 way 3.203.65 
2x25 way 3.60 - 
2x30 way 4.15 - 
2x36 way 4.753.90 
2x40 way 5.00 - 
2x43 way 5.504.60 

Insulation/Piercing 
Ribbon/Cables 

I/OHEADER PLUG 
10 way £2.20 10 way £ 1.60 
20 way £3.40 20 way £2.30 
26 way £4.00 26 way £2.70 
34 way £4.80 34 way £3.30 
40 way £5.40 40 way £3.75 
50 way £6.00 50 way £4.60 
60 way £6.50 60 way £6.00 

Insulation Piercing 
Edge Connectors 

20 way £3.60 40 way £5.30 
26 way £4.00 50 way £6.00 
34 way £4.60 

Insulation Piercing 
DIP Plugs 

14 way DIP Plug £1.30 
16 way DIP Plug f1.50 
24 way DIP Plug £2.80 

Ribbon Cable 
PRICE/M 

Grey Coloured 
10 .65 
14 .90 
16 1.20 
20 1.40 
26 1.60 
34 2.40 
40 2.80 
503.30 
60 4.00 

10 
14 
16 
20 
26 
34 
40 
50 
60 

90 
1.20 
1.40 
1.60 
2.40 
2'80 
3.30 
4.00 
5.50 

32.768KHz 
100K Hz 
200K Hz 
1 OMHz 
1,008MHz 
1.8432M Hz 
2.00MHz 
2.45760M Hz 
3.276M H z 

CRYSTALS FOR MICROS 
3.00 4.00MHz 2.70 10.00MHz 2.70 
3.00 4.43MHz 1.00 10.7MHz 2.70 
3.70 5.0MHz 2.70 16.00MHz 2.90 
3.60 6.0MHz 2.70 18.00MHz 2.90 
3.50 6.144MHz 2.70 18.432 2.90 
3.00 7,OMHz 2.70 36MHz 2.90 
1.50 7.168MHz 2.50 48.0MHz 2.70 
3.05 8.00MHz 2.70 100MHz 2.90 
2.70 
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THE WAA-PHASE 

Well what would you call a unit that offers a waa-waa sound 

and a unique phase -type sound? Our design also features a 

built-in mixer; you can add both these effects to the original 

guitar note to get exactly the sound you require. 

LED JEWELLERY 

Fancy a flash on your next visit to the disco? Feel like fighting 
back when the D) starts up his little coloured lights? 

Frightened of getting lost in the gloom? Amaze your friends 
with ETI's LED jewellery - available in a range of sizes to 
suit your chest. 

CARVER MAGNETIC FIELD AMP 
An ETI exclusive! Despite what our friends across the 

Atlantic would call a 'low profile situation', we've been able 

to obtain details of Bob Carver's latest brainchild, the M-400 

magnetic field amplifier. Would you believe a 7 inch cube 

that can push 200 W into an 8 ohm load? Neither did we until 

we read this article by Stan Curtis. 

VOLTAGE CONTROLLED AUDIO 

Continuing our current theme of remote -controlling 
everything (almost), we look at a range of Mullard ICs, 

intended for use in hi-fi systems, that allow DC control of just 

about all the functions you can think of. In this article Keith 

Brindley examines two members of the family; applications 
circuits and suitable PCBs are included so you can try them 

out for yourself. 

TECH TIPS SPECIAL 

Always one of our most popular features, Tech Tips gets the 
star treatment this month with extra pages of our readers' 

circuits. Essential for experimenters. 

ANTENNA EXTENDER 
It's pouring with rain; you jump into your car and turn on the 

radio to cheer yourself up. Nothing - you've forgotten to 

put up the aerial. Leap back out of the car, get soaked, and 

resolve to fit a motorised antenna driven by the ETI Antenna 

Extender. The aerial extends when you turn on the radio, 

retracts when you switch off, and has lots of built-in 
safeguards. Sheer luxury. 

Articles described here are in an advanced 

state of preparation. 
However, circumstances may dictate 

changes to the final contents. 



ONE wan . asa M MINIM MN MINIM A 111Mt r IM 

MOM B1 MM. /M. IBl w i Ada a; 
II MOW .1V<1 `ir AVamar 

WITH BARCLAYCARD/ACCESS 
ORDER BY POST OR TELEPHONE 

ELECTRONIC TEST 
EQUIPMENT 
SPECIALISTS 

CALL IN AND SEE 
FOR YOURSELF 

ALL MODELS ON DISPLAY 

RETAIL - MAIL ORDER 
EXPORT INDUSTRIAL 

OPEN SIX DAYS A WEEK 

SCOPES A range of Scopes in stock from 5mHZ Single Trace to 50mHZ Dualtrace. 
Mains and Battery/ Mains Portables. Many on demonstration. 

IN.>. eiti....EJa;1 

r a a 31J 

ALL PRICES INCLUDE VAT 

(UK c/p etc £2.60) DUAL TRACE (UK c/p etc £3.60) 
Hm 307-3 10mHZ. 5mV, 6 x 7 cm display plus component test CS/562A 10mHZ, 10mV 5" display £267.00 

£168.78 C81575 5mHZ 1 mV 5" display £284.00 
C013030 5mHZ, 10mHZ, 7 x 7cm display £109.25 Hm 3124 20mHZ. 5mV 8 x 10cm display £253.00 
SC110 10mHZ battery portable, 10mV 3.2 e 2.6cm display C81686Á 20mHZ, 5mV, 5" display £339.00 
(Optional case £8.86. Nicada £8.63. Mains unit £4) £158.95 *L60 3065 70mHZ, 2mV, 5 x 6.3cm display. Battery/ mains. 

L80612A 10mHZ 10mV. 5" display £196.00 Portable built-in Nicada £482.00 
C81659A 10mHZ 10mV. 5" display £190.50 HM412-4 20mHZ, 5mV, 8 x 10cm display plus Sweep Delay 

í.'1s1 15mHZ 1mV 5" display £241.60 £399.60 

OPTIONAL PROBES (ALL MODELS) C£1577Á 35mHZ, 2mV, 5" display £478.00 
051830 30mHZ, 2mV, 5" display plus sweep delay and delay 

XI £6.50, X10 £8.50, X100 £12.95, XI -X10 £10.95 line - new model £669.00 

SAFGAN DUAL TRACE Hm 512-8 50mHZ, 5mV, 10 x 8cm display. Delay Sweep 

10 MHz £194.35 
E887.00 

i 12 MHz £201.25 
15 MHz £218.20 
HAMEG TRIO SINCLAIR LEADER 
HITACHI 

HAMEG TRIO LEADER SINCLAIR HITACHI 

SINGLE TRACE 

*9.80614 10mHZ, 1 mV, (5mV) 5" display 
*V152 15mHZ, 1 mV, 5" display 
*V302 30mHZ, 1 mV, 5" display 
,W650 50mHZ, 1 mV, 10 x 8cm 

Delay sweep + 3 channel display 
'PRICE INCLUDES FREE PROSE(8) 

£294.00 
£328.00 
£447.35 
£799.25 

GENERATORS 
(UK c/p £1.75) 

TRIO LEADER CSC 
SINCLAIR LEVELL 

RF 
50402 100 KHZ-30mHZ with AM 
modulation 
LS018 100KHZ-100mHZ (300mHZ 
on Harmonics) 
502030 250KHZ-100mHZ 
low cost range 
ARF 300 18HZ-200mHZ 
low cost range audio and RF 

PULSE 
2001 1HZ-100KHZ (function) 
113105 5HZ-5mHZ 
4001 0.5HZ-5mHZ 
TT700 (function 10KHz) 

AUDIO (All sine /square) 
AG202A 20HZ- 200KHZ 
LAG26 20HZ- 200KHZ 
AG203 10HZ- 1mHZ sine / sq 
LAG120A 10HZ- 1mHZ 

LOGIC PROBES/MONITORS 
£88.00 

Logic probes indicating high/low, etc., 
states that scopes can miss. All circuit 

£63.25 
powered for llIC. 
LP3 50 mHZ logic probe £55.95 
LP1 10 mHZ logic probe £35.50 

£48.95 LP2 11/2 mHZ logic probe £19.95 
LM1 Logic monitor £33.00 (76.95 LDP 50 MHz logic probe with case £91.00 - 

Also in stock range of Protoboard kits and 
breadboards. 

£89.70 
£92.50 

£109.25 
£90.85 

'PRO' MULTIMETERS 
M1200 100K/Volt 30 ranges plus AC/ DC 15 
amp £67.00 
K1400 20K/Volt 23 range large scale £79.95 
M150020K/Volt 42 range plus AC/DC 10 amp 

£69.00 £53.50 

£73.00 (UKc/p £1.20) 

£126.75 K200 38 range FET 10m ohm input 20Hz to 
30MHz multimeter £95.00 

£146.00 (UK c/p í1.50) 

SWR/FS AND 
POWER METERS 

Reaee N stack marine ap la 150'07 aN 
ap talk watt pour 1,1259 name alee 
250 UK 9110ipmeur. 
51110 $5911/S 3-150912 0.50 
SIRIO SIR/Maur War. 354-150mHZ 
01000 watts £13.05 
110 EIR/Pewer 1K-144a9H2 0/I0/100 
waits E11.50 
171 As 110 Ns meter plan F/S £14.50 
Plus lame raga of BRC/PL259/etc 
bait 

I ptu a 

/ adapters / counselors 
Mt/Eva 
1711 SIR/Power/FS 114-144mHZ 5-50` 
watt E16.60 
KOMB ON Dip 1'h-t50meZ E38.50 

DIGITAL MULTIMETERS 
KAISE SINCLAIR LASCAR THURLBY 

íal 

(lemm i. Hot 

9, 

fr- 

9áoognGuti. 

A rare. of LED and LCD Conca and Hand DMM'a buttwy 
offload whh optional Main. Adapters some with option.' 
Nitwit. AE wooled with bolter'« and Nab. 

BENCH PORTABLES 
(UK c/p £1) 
1111235 31/2 Digit LED 21 ranges. 0.5% 
AC/DC 2A £60.38 
081350 31/2 Digit LED 34 ranges AC/DC 10A 

£87.38 
TM353 3'/r Digit LCD AC/DC 2 amp £96.60 
174351 31/4 Digit LCD AC/DC IO amp 

£113.85 
1M100 31/2 Digit LCD AC/DC2 amp £86.50 
014450 41/2 Digit LED 34 ranges AC/DC 10 

amp £113.85 
(DM series options. Carry case £8.86 Nicada 
£8.63 Mains adaptor £4) 

HAND HELD (UK pest etc 85p) 
174352 31/2 Digit LCD plus 10 ADC and Hte 

checker £54.95 
TM354 3'/r Digit LCD 2A AC/DC £45.94 
ME502 31/4 Digit LED plus (DA DC and We 

checker £43.95 
1M2001 31/2 Digit LCD 2 amp AC/DC 0.1 '4 

£51.70 
6200 31/2 Digit LCD 0.2A AC/DC. Auto range 

£45.95 
6220 As 6200 plus 10A AC/DC £55.95 
6100 As 6200 plus Cont. test/range hold 

£69.95 
6110 As 6100 plus 10A AC/DC £85.95 
GL35C 31/2 Digit LCD IA AC/DC with case 

£37.50 

FREQUENCY COUNTERS 

-0111111111-1 

Portable and Bench LCD and LED Counters up to 
600mHZ. Prices Include batteries and leads. 

HAND HELD (UK post etc 85p) 
PFM200 20HZ to 200mHZ 8 Digit LED £52.27 

MAX50 100HZ to 50mHZ 6 Digit LED £61.00 

MAX550 30KHZ to 550mHZ 6 Digit LED £106.00 

BENCH PORTABLES (UK c/p fll 
MAX100 8 digit LED 5HZ to 100mHZ £89.00 
TF200 8 Digit LCD 10HZ to 200mHZ £166.75 
7010A 9 Digit LED 10HZ to 600mHZ £169.00. 
200SPC 6 Digit 100mHZ LED built into 0.002HZ to 

5.5mHZ Pulse Generator £437.00 

TP600 600mHZ Pre -Scaler for TF200 £43.13, 

TF040 8 Digit LCD 60MHz £126.50,_ 

CSC SINCLAIR SPC OPTO ELECTRONICS 

SOLDERLESS 
BREADBOARD 
AND KITS 
EXP350 £3.45. EXP650 
£3.95. 
EXP300 £5.95. EXP600 
£6.50. 
KITS 
PB6 £9.95. PB100 £12.95. 
PB101 £17.95. 
(UK c/p EXPs 30p. Kits 
55p) 

MINI DRILLS AND KITS 
(9-12 Vott '/s" chucks) 
Small Drill plus 3 collets 
Medium Drill plus 3 collets 
Small Drill plus 20 tools 
Medium Drill plus 20 tools 
Mains Drill 
Mains Drill plus 20 tools 

£7.25 
£10.50 
£14.95 
£17.95 
£13.95 
£21.50 

MULTIMETERS (UK post etc 75p) 

KRT101 1K/Volt 10 range pocket £4.60 
ATM1/LT1 1K/Volt 12 range pocket £5.98 
NH55 2K/Volt 10 range pocket E6.50 
ATI 2K/Volt 12 range pocket de luxe £7.75- 
NH66 20K/Volt 22 range pocket £11.95 
YN360TR 20K/Volt 19 range pocket plus hfe test 

£13.50 
AT1020 20K/Volt 19 range de luxe plus hie test 

£16.95 
7081 50K/Volt 36 range plus 10 amp DC E20.80 
TR303TR 20K/Volt + 12A DC + Hfe test £15.95 
AT20 20K/Volt 21 range de luxe plus 1 OA DC and 5KV 
DC £21.95 
AT205 50K/Volt 21 range de luxe plus 10A DC 

£24.95 
7080 20K/Volt 26 range large scale, 1 OA DC plus 5KV 
AC/DC £26.95 
AT2050 50K /Volt 18 range de luxe plus hfe test 

£28.50 
AT210 100K / Volt 21 range de luxe 12A AC/ DC 

£29.95 
380TR 100K/Volt 23 range plus hfe cvker and AC/ DC 
10 amps £34.95 

CHOOSE FROM UK's 
LARGEST SELECTION 

Stockists of electronic equipment, speakers/kits, PA equipment plus huge 
range of accessories UK carriage/packing as indicated Export - prices on request 

AII r rices correct at 6/3/81 E & OE AII prices include VAT. 

AUDIO ELECTRONICS b éde 
OPEN SIX DAYS 
A WEEK 

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564 
ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2 1 ED 

L',i:i4i; 

Argc.orrE uEI 
Send large SAE 

(17%4p UK) 
Schools, Compan1es 
etc. free on request, 
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FEATURE 

DESIGNER'S 
NOTEBOOK 
The CMOS family contains many useful ICs, and in this month's 
extended Notebook, Ray Marston takes an in-depth look at the 4066B 
quad bilateral switch. 

The 4066B CMOS IC is described in the manufacturer's 
literature as a 'quad bilateral switch', a pretty fair descrip- 
tion since the device contains four independent electronic 

switches, each capable of passing signals in either direction and 
being controlled (turned on or off) by a single high -impedance 
terminal. The switches have a very high off impedance, an on 
impedance of about 90 R, and can be used to switch both 
analogue and digital signals. The ICs typically cost a mere 50 
pence each, not bad for four independent SPST switches. 

Basic 4066B Circuits 
Figure 1 shows the outline and pin notations of the 4066B 

quad bilateral switch, which can be used with any supply 
voltage in the range 3 to 18 V. Note that, since the switches are 
of the bilateral type, either switch terminal can be used as the in- 
put or output. 

IN/OUT A 

OUT/ IN A 

OUT/IN B 

IN/OUT 

CONI B 

CONI 

CONI A 

CONT C 

IN/OUT C 

OUT/IN C 

OUT/IN D 

IN/OUT D 

Fig. 1 Outline and pin notations of the 4066B quad bilateral switch. 

Figure 2a shows the basic way of using the bilateral switch; 
the switch can be turned off (open circuit) by taking the control 
terminal to Vss or turned on by taking the control terminal to 
VDD. In digital switching applications (Fig. 2b) the IC can be used 
with a single -ended supply, with Vss atO V and VDD at the desired 
positive supply. In analogue switching applications (Fig. 2c), a 
split power supply (either true or effective) must be used, with 
the positive rail to VDD and the negative to Vss; in this case, of 
course, the maximum supply limits are restricted to ±9 V. 
Typically, the bilateral switch introduces less than 0.5% of 
signal distortion when used in the analogue mode. 

te) vdd 

ONT 

OFF 

Vss 

IN/OUT 

1 L 
OUT/IN 

(c) V+ 

Vdd 

ON 

OFF 

IN/OUT 

_J 

0V OUT/IN V- OUT/IN 

Fig. 2 (a) The basic bilateral switch is turned off by taking the control terminal 
to V and turned on by taking the control to Vo0. (b) In digital switching 
applications, VDD is V+ and Vss is 0 V. (c) In analogue switching 
applications where a split power supply is used, VDD must go to V + and 
V0OtoV-. 

Certain simple precautions must be observed when using 
the 4066B. First, the switch signals must in no circumstances be. 
allowed to rise above the VDD voltage or fall below the Vss, 
voltage. Each unused switch in the 4066B package must be 
disabled (see Fig. 3) either by taking its control terminal to VDD or 
Vss (as most convenient), or by taking all three terminals to Vss. 

(a l 
Vdd 

(ò( 
Vdd 

(c) 

Fig. 3 Unused bilateral switches must be disabled, either by taking the control 
terminal to VDD and one of the switch terminals to VDD (a) or Vss (b), or by 
taking all three terminals to V. 

Figure 4 shows how the 4066B can be used to implement 
the four basic switching functions of SPST, SPDT, DPST and 
DPDT. Figure 4a shows the SPST connections, which we have 
already discussed. The SPDT function is implemented by wiring 
an inverter stage (a 4001 or 4011, etc) between the IC1 a and IC1 b 
control terminals as shown. The DPST switch (Fig. 4c) is simply 
two SPST switches sharing a common control terminal, and the 
DPDT switch (Fig. 4d) is two SPDT switches sharing a common 
inverter stage in the control line. 

Note that the basic switching functions of Fig. 4 can be ex- 
panded or combined in any desired way by simply adding extra 
switches/40668-packages, as appropriate. Thus, a 10 -pole 
double -throw switch can, for example, be made by using five of 
the Fig. 4d circuits and joining their control inputs together. ,..y 
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ON 

OFF 

IC1a 

A B 

(a) 

A 

= SPST SWITCH 

(b) 

= SPDT SWITCH 

A B C 

IC1a LIJC11:e j 

Six Latching Circuits 
Figure 5 shows how a 4066B switch can be used as a simple 

but very useful press -button activated latch; the LED is merely 
used to indicate the state of the latch and can be replaced with a 

short circuit if preferred. Circuit operation is easily understood. 
Suppose initially that the latch is off (switch open). In this 

case the output, and hence the control bias applied via R2, will 
be zero, so the switch will maintain its off state. If PB1 is now 
momentarily closed the control voltage will go high and turn 
the switch on, thus driving the output high and maintaining the 
control drive high (switch on) once PB1 is released. This new 
state will be maintained until PB2 is closed, at which point the 
switch will latch into the off state again. R1 is used in the circuit 
to ensure that a supply short will not occur if both buttons are 

pressed at the same time; with R1 in the position shown, the 
switch will turn off if both buttons are pressed at once; if R1 is 

moved to the low side of PB2, the switch will turn on if both but- 
tons are pressed at once. 

PB1 
ON 

L_ J L_. _1 
OFF 

ON 

CONT 

OFF -1- 
A B 

C 

= DPST SWITCH 

D 

DPDT SWITCH 

(d ) 

(c) 

Fig. 4 Using the 40668 to implement the four basic switching functions. 

6 TO 12V +Ve 

Fig. 5 Push-button latch using the 4066B. 

The Fig. 5 circuit has a couple of interesting characteristics. 
First, the control bias resistor can be given any desired value up 
to practical limits. Figure 6, for example, shows how the value 
can be increased to 10M to make a latching touch switch that 
can be activated by placing a finger across the upper or lower 
set of touch contacts. R1 and Cl are used to suppress hum 
signals and ensure positive switching. 

6 TO 12V +Ve 

TOUCH 
PADS 

OUT 

Fig. 6 A latching touch switch. 

Another useful feature is that, since the on resistance of the 
switch is only 90 R or so, the voltage loss across the switch can 
be quite low (90 mV at 1 mA): in practice, the on current should 
be limited to 10 mA maximum. Figure 7 shows how this low -loss 

effect can be exploited to make a push-button power switch 
that can be used to connector disconnect the power supply to a 

piece of electronic equipment (amplifier, test gear, etc). 
When the switch is off, Q1 is cut off and the circuit con- 

sumes a typical standby current of less than 1(uA. When the 
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FEATURE : Designer's Notebook 

switch is on, Q1 acts as a voltage follower with its base tied to 
the positive line via ICla, so the output voltage is high. The ac- 
tual voltage drop between the output and the supply is equal to 
the IC1a drop plus the base -emitter drop of Q1 and typically 
ranges from 600 to 800 mV. The available output current 
depends on the gain and current rating of Q1, but currents of a 
few hundred milliamps are readily available from a single tran- 
sistor. 

V SUPPLY (6 TO 15V( 

PB1 
ON 

PB2 
OFF 

SENSOR 
SWITCHES 

Fig. 7 This push -button - 
activated power switch 
can be used to replace a 

conventional slide or 
LOAD toggle switch. 

A slightly more efficient version of the push-button power 
switch is shown in Fig. 8. In this case the load is wired between 
the collector of Q1 and the positive supply rail. The voltage 
drop in this circuit is determined only by the saturation 
characteristics of Q1 and may typically be in the range 200 to 
600 mV. 

V SUPPLY (6 TO 15V1 

Fig. 8 An alternative version of the push-button power switch. 

Figure 9 shows how the above circuit can be modified for 
use as a 'close -to -activate' burglar, panic or fire alarm, in which 
Q1 output feeds directly to a heavy duty 'alarm' relay which, in 
turn, actuates an external bell or siren. Any number of normally - 
open sensors/switches can be wired in parallel in the 'PB' posi- 
tions. The circuit consumes only a microamp or so when in the 
'ready' or off mode. 

SENSOR 
SWITCHES 

6 TO 15V +Ve 

R1 
10k 

PB1 2 

ON 
O OFF 

SW1 

PB3 

R2 
100k 

R3 

Cl R4 
T10n 10k 

01 

ALARM 
RELAY 

Fig. 9 A close -to -activate burglarlpaniclfire alarm. 

D1 
1N4001 

D2 
1N4001 

R2 
100k 

0V 

RESET/OFF 

SW1 
ON 

Fig. 10 A break -to -activate burglar alarm. 

6 TO 1511 +VeO 

01 
1N4001 

02 
1N4001 

Finally, Fig. 10 shows how a pair of 4066B switches can be 
used to make a break -to -activate burglar alarm in which any 
number of normally -closed sensor switches can be wired in 
series and which typically consumes a standby current of only1 
uA or so. Here, if any of the switches open, the control terminals 
of IC1 a and IC1 b are pulled high by R1 and cause both switches 
to close; IC1 a then shorts out R1, ensuring that the switches will 
not turn off again when the sensor switches close. 
Simultaneously IC1 b activates the alarm relay via Q1. Note 
that, once this alarm circuit has been activated, it can only be 
turned off again by resetting the sensor switches and momen- 
tarily breaking the supply connections via SW1. 

Digital Control 
The 4066B can be used to digitally control or vary 

resistance, capacitance, impedance, amplifier gain or oscillator 
frequency in any desired number of discrete steps. Figure 11 
shows how the four switches of a single 40666 can be used to 
vary the effective value of a resistance in 16 digitally -controlled 
steps of 10k each. In practice, of course, the step magnitudes 
can be given any desired value (determined by the value of the 
smallest resistor) so long as the four resistors are kept in the ratio 
1-2-4-8. 

R 

IC1 IS 40666 

Fig. 11 This circuit gives 
16 -step digital control of 
resistance. R can be varied 
from zero to 150k in steps 
of 10k. 

A BCD R 

0 0 0 0 150k 

0 0 0 1 140k 

0 0 1 0 130k 

0 0 1 1 120k 

0 1 0 0 110k 

0 1 0 1 100k 

0 1 1 0 90k 

0 1 1 1 80k 

1 0 0 0 70k 

1 0 0 1 60k 

1 0 1 0 50k 

1 0 1 1 40k 

1 1 0 0 30k 

1 1 0 1 20k 

1 1 1 0 10k 

1 1 1 1 0 
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1 

C 

AB C D C 

0 0 0 0 0 

0 0 0 1 1n0 

0 0 1 0 2n0 

0 0 1 1 3n0 

0 1 0 0 4n0 

0 1 0 1 5n0 

0 1 1 0 6n0 

0 1 1 1 7n0 

1 0 0 0 8n0 

1 0 0 1 Bno 

1 0 1 0 10n 

1 0 1 1 11n 

1 1 0 0 12n 

1 1 0 1 13n 

1 1 1 0 14n 

1 1 1 1 15n 

Fig. 12 A similar circuit to that of Fig. 11 

gives 16 -step digital control of 
capacitance. C can be varied from 
zero to 15n in steps of 1n0. 

Figure 12 shows how four switches can be used to make a 
digitally -controlled capacitor that can be varied in sixteen steps 
of 1n0 each. 

Note that in the Fig. 11 and 12 circuits the resistor/capacitor 
values can be controlled by operating the 4066B switches 
manually, or automatically using simple logic networks, 
microprocessors, up/down counters, and so on. 

The circuits of Figs. 11 and 12 can be combined in a variety 
of ways to make digitally -controlled impedance and filter net- 
works. Figure 13, for example, shows three different ways of us- 
ing the circuits to make a digitally -controlled first -order low 
pass filter. 

IN 

OUT 

lal lb) 

OUT 

Fig. 13 Three ways of using the circuits of Fig. 11 and Fig. 12 to make a 

digitally -controlled first -order low pass filter. 

Digital control of amplifier gain can be obtained by hook- 
ing the 'resistance' circuit of Fig. 11 into the feedback or input 
path of a standard op -amp inverting circuit, as shown in Figs. 14 
and 15. The gain of such a circuit is equal to Rr/R,r,, where RF is 

the feedback resistance and RIr, is the input resistance. Thus, in 
the Fig. 14 circuit, where the controlled resistance is in the feed- 
back loop, the gain can be varied from zero to unity in 16 
discrete steps of 'one fifteenth' each, ie giving a sequence of 0, 
1/15, 2/15, 3/15, ,14/15,15/15. 

Fig. 14 Digital control of gain using 
the Fig. 11 circuit. The gain can be varied 
between zero and unity in 16 steps. 

Fig. 15 This application 
of the Fig. 11 circuit 
gives digital control of 
gain between unity 
and x 16 in 16 steps. 

Rf 
160k 

In the Fig. 15 circuit, where the controlled resistance is in 
the input path, the gain can be varied from unity to x 16 in 16 
steps, giving a gain sequence of 1, 2, 3, 4, 5, 6, ... Note that in 
both of these circuits, the op -amp uses a split power supply so 
the 4066B control voltage must switch between the negative 
and positive supply rails. 

+9v 

Fig. 16 Digital control of the 
frequency of a 555 astable. 
The frequency can 
be varied in 16 steps. 

Figure 16 shows how the Fig. 11 circuit can be used to 
digitally control the frequency of an oscillator in 16 discrete 
steps. In this example the circuit is that of a 555 astable, but the 
general control principle can be applied equally well to many 
other types of oscillator circuit. 

Figure 17 shows how a trio of 4066B switches can be used to 
implement digital control of the decade range selection of 555 
astable. Here, only one of the switches must be turned on at any 
time. Naturally, the circuits of Figs. 16 and 17 can be combined 
to form a wide -range oscillator that can be digitally controlled 
by a computer, for example. 

Synthesized Multi -Gang Pots 
The synthesizing principle is quite simple and is illustrated 

in Fig. 18, which shows the circuit of a synthesized four -gang 10k 
-100k rheostat for use at signal frequencies up to about 15 kHz. 

Here, the 555 is used to generate a 50 kHz (nominal) rec- 
tangular waveform whose mark/space ratio can be varied from 
11:1 to 1:11 by RV1, and this waveform is used to control the 
switching of the 4066B stages. All of the 4066B switches are fed 
with the same control waveform, and each switch is wired in 
series with a range resistor (RA, RB, etc), to form one gang of the 
'rheostat' between the pairs of terminals, as shown. 
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+9V 

10k 

RV1 
100k 
m/s ratio 

10k 
100k 
FREQUENCY 

OUT 

ICI IS 40666 

Fig. 17 Digital control of decade range switching of a 555 astable. 

Remembering that the switching rate of this circuit is very 
fast (50 kHz) relative to the rheostat's maximum signal f requen- 
cy (15 kHz), it can be seen that the mean or effective value of the 
'rheostat' resistance can be varied with mark/space ratio control 
RV1. Thus, if IC2a is closed for 90% and open for 10% of each 
duty cycle (mark/space ratio of 9:1), the apparent (mean) value 
of the resistance will be 10% greater than RA, ie 10k. If the duty 
cycle is reduced to 50%, the apparent RA value will double, to 
18k2. If the duty cycle is further decreased, so that IC2a is closed 
for only 10% of each duty cycle (mark/space ratio 1:9), the ap- 
parent value of RA will increase by a decade, to 91k. Thus, the 
apparent resistance of each 'gang' of the 'rheostat' can be 

14 BL 

D1 
1N4148 

D2 
1N4148 

555 

1n0 

s 
loon 

// // 

+12V 

o 

VARIABLE m/s ratio 
OUTPUT 

?717 

Fig. 18 Synthesized precision four -gang rheostat. 

RA 
Ski 

IC2 IS 4066B 

RB 
9k1 

RC 
9k1 

RD 
9k1 

r2 r r r 
LJ LJLJL 

IC2a IC2b IC2c IC2d 

o o 
A B 

RV2a RV2b 

0 0 
C D 

RV2c RV2d 

ALL RHEOSTATS VARIABLE 
FROM 10k TO 100k VIA RV1 

varied by RV1. 
There are some important points to note about the Fig. 18 

circuit. First, the circuit can be given any desired number of 
'gangs' by simply adding an appropriate number of switch 
stages and range resistors. Since all switches are controlled by 
the same mark/space ratio waveform, perfect tracking is 

automatically assured. Individual gangs can be given different 
ranges, without affecting the tracking, by giving them different 
range resistor values. The sweep range and the law of the 
rheostat can be changed by changing the characteristics of the 
mark/space ratio generator. 

ETI 

CCAT 
CAMBRIDGESHIRE COLLEGE 
OF ARTS AND TECHNOLOGY 

Courses in Electronics 
BSc IN ELECTRONIC ENGINEERING 
A four year part-time degree course for mature 
students. Of particular interest to those engaged in 

Digital, Telecommunications or Control Systems. 
Entry qualification required is an HNC or equivalent 
in Electrical and Electronic Engineering or Applied 
Physics. This CNAA degree is considered by the 
Council of Engineering Institutions as meeting their 
C.Eng. academic,requirements. 

CEI PART II 
One year full-time or two years part-time course in 

preparation for the CEI Part II examination which is 

the present academic qualification for Chartered 
Engineers. Subjects offered include Electronics, 
Communication, Control and Computer Engineering. 
Entrants should have passed CEI Part I or have been 

exempted; holders of HNC and endorsements or 
HND are so qualified. 

Further details and application forms are available from the 
Information Office, Room H267, Cambridgeshire College of 
Arts and Technology, Cambridge, CB1 2AJ. Telephone 
(0223) 63271. 

Wireless 

SOUnk Loudspeaker 
Extension n Kit 

With a SoundLInk Kit you can listen to your HiFi in 
the bedroom, garage, study: anywhere you have a 
mains socket! No long, trailing wires any more! 

The Kit consists of two assembled and tested printed 
circuit boards: simply wire the input board to your 
existing audio system - the music signal is then picked 
up by the output board via a mains socket elsewhere in 
the house, giving up to 10W of FM quality sound to 
drive the loudspeaker of your choice. 

Frequency Response: 30-12000 Hz 
Noise, -57d8 
Input sensitivity: 100 mV adjustable (50kohm) 
Output power: 10W into Bohm 
Power requirements: 12-0-12VAC at 6VA (Input board) 

at 20VA (Output board) 

The two boards contain all the electronics needed, all 
you need is two mini transformers, wire, controls and 
connectors to suit your own equipment. Full 
instructions supplied, including details of suitable 
enclosures; the output board may be built into a 

loudspeaker cabinet to make a portable plug-in 
SoundLink. 

To: IMP Electronics, 34 Caraway Road, Fulbourn, Cambridge 
CB1 SDU. Telephone (0223) 881105 

Please send me .... SoundLlnk Kit(s) at £45.50 each. 
I enclose cheque/postal order for 
U Please tell me more about SoundUnk 

NAME 

ADDRESS 

POSTCODE 
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TRS 80 
MODEL III 

The Model III has arrived in the U.K. 
*NEW FEATURES AVAILABLE * 

* Upper and Lower Case characters (standard) * Real Time 
Clock * 500 or 1500 Band Cassette * Parallel Printer Interface 
(standard) * Auto Repeat keys * Flashing Cursor * New 
Characters, Greek, Japanese Kana * Numeric Keypad *1 6, 32 
or 48K *Room for two D.D. Disc Drives & Interface *1 2" VDU 

*All in stylish cabinet. 

16K £649 INCLUSIVE 

S.a.e. Enquiries. Delivery 4-6 weeks 

F12:111 m' 
D ,'ms: 808 0377; evenings:_ 889 9738; 

SAFGAN DT -400 SERIES 
DUAL TRACE OSCILLOSCOPES 
NEW BRITISH PRODUCTS 
FROM £169+ VAT 

ALL MODELS 

DUAL TRACE 
5mv/div 
4" CRT DT -400 SERIES 

MODELS 
DT -410 10MHz £169+VAT 
DT -412 12MHz £175+VAT 
DT -415 15MHz £188+VAT 

SPECIFICATION FOR ALL MODELS * CH1, CH2; 5mv div - 20V/div in 12 cal steps. * Bandwidth: 10MHz (DT -410), 12MHz (DT -412), 15MHz (DT -415). * Time Base; 0.5µs div - 200ms/div in 18 cal steps. 
x 5 expansion to 10Ons/div. 
x 5 multiplier to 1s/div. * XY facility: matched x = CHI, Y= CH2. * Trigger: Level Control, ± slope selection. * Bright Line Auto, Normal, TV Triggering. * CH1, CH2 0.5div; 100mv External Source. * Z modulation. * CAL o/p for probe compensation. * Graticule blue ruled 8x1Odiv 16.4x8 cm21. * Size: H 215mm, W 165mm, D 280mm, Weight 4,5kg. 

PROBE 1X1 - REF - X10) £11.50+VAT 

ORDERS To SAFGAN ELECTRONICS LTD. 
56 BISHOPS WOOD, ST. JOHN'S, WOKING 

SURREY GU21311B. Tel: Woking .e.r 
69560 or Woking 66836 

GOODS + p&p £3.50 or parcel service £6.50 + 15% 
LONDON STOCKIST: AUDIO ELECTRONICS. TEL: 01-7243564 

DT400s are designed and manufactured by SAFGAN in England 

II'S I ENE .0, IC, I INE .11 

TBA120S 1.00 SL1610P 1.60 
L200 1.95 S11611P 1.60 
U2378 1.28 SL1612P 1,60 
U2478 1.28 SL1613P 1.89 
1.12576 1.28 SL1620P 2.17 
U2678 1.28 SL1621P 2.17 
LM301H 0.67 SL1623P 2.44 
LM301N 0.30 SL624C 3.28 
LM308TC 0.65 SL1625P 2.17 
LM324 0.84 SL1628P 2.44 
LM3395 0.66 5L1630P 1.62 
LM348N 1,86 SL1640P 1.89 
LF351N 0.49 SL1641P 1.89 
LF353N 0.76 TDA2002 1.25 
LM374N 3.75 ULN2242A 3.06 
LM380N-14 1.00 ULN22838 1.00 
LM380N.8 1.00 CA3080E 0.70 
1M381N 1.81 0A3089E 1.84 
ZN419CE 1,98 CA309040 3.35 
NE544N 1.80 CA3123E 1.40 
NE555N 0.30 CA3130E 0.80 
NE556 0.50 CA31307 0.90 
NE560N 3.50 CA3140E 0.46 
NE562N 4.05 CA3189E 2.20 
NE564N 4.29 CA3240 1.27 
NE5655 1.00 MC3357P 2.85 
NE566N 1.60 LM3900N 0.60 
NE570N 3.85 LM3909N 0.68 
SL624 3.28 LM3914N 2.80 

.TBA651 1.81 LM3915N 2.80 
uA709HC 0.64 K84400 0.80 
uA709PC 0.46 K84406 0.60 
uA710HC 0.65 K64412 1.95 
uA710PC 0.59 K84413 1.95 
uA741CH 0.66 1(84417 1.80 
uA711C14 0.27 KB44208 1.09 
uA747CN 0.70 TDA4420 2.65 
uA748CN 0.36 K84423 2.30 
uA753 2.44 K84424 1.65 
uA758 2.35 KB4431 1.95 
TBA820M 0.78 K84432 1.95 
TCA90E 1,80 K84433 1.52 
TDA1028 2.11 KB4436 2.53 
TDA1029 2.11 K84437 1.75 
TDA1054 1.45 1(64438 2.22 
T0A1062 1.95 K84441 1.35 
TDA1072 2.69 K84445 1.29 
TDA1074A 5.04 1(84448 2.75 
7041083 1.95 K84448 1.65 
TDA1090 3.05 NE5044N 2.26 
HA1137 1.20 NE5532N 1.85 
HA1196 2.00 508000 3.75 
HA1197 1.00 SL6270 2.03 
TDA1220 1.40 SL6310 2.03 
LM1303 0.99 SL6600 3.75 
LM1307 1.55 516640 2.75 
MC1310P 1.90 SL6440 POA 
MC1330 1.20 SL6690 3.20 
MC1350 1.20 SL6700 2.35 
HA1370 1.90 ICL8038CC 4.50 
HA1388 2.75 MSL9362 1.75 
TDA1490 1.86 MSL9363 1.75 
MC1496P 1.25 HA11211 1.95 

IE-S I ESSArt ICS 401)1 

HA11223 2.15 4000 0.18 4068' 
HA11225 1.45 4001 0.18 4069 
HA12002 1.45 4002 0.24 4070 
HA12017 0.90 4007 0.30 4071 
HA12402 1.95 4008 0.80 4072 
HA12411 1.20 4008AE 0.80 4073 
HA12412 1.55 4009 0.58 4075 
LF13741 0.33 4010 0.58 4076 
SN76860N 0.80 011AE 0.24 4077 

E- PLO DISFI_ 
AND SYNTH 
of VICES 

0118 
4012 
4013 
4015 

0.56 
0.55 
0.95 

4082 
4093 
4175 

SA1056 3.75 4016 0.52 4503 
SAA1058 3.35 4017 0.80 4506 
SAA1059 3.35 4019 0.60 4510 
11C90DC 14.00 4020 0.98 4611 
LN1232 19.00 4021 0.82 4512 
LN1242 19.00 4022 0.96 4514 
MSL2318 3.84 4023 0.25 4518 
MSM5523 11.30 4024 0.78 4520 
MSM5524 11.30 4025 0.25 4521 
MSM5525 7.85 026 1.80 4522 
MSM5526 7.85 4028 0.79 4529 
MSM5527 9.75 4029 1,04 4539 
MSM65271 9.75 4030 0.59 4549 
MSL2312 3.94 4035 1.20 4554 

3.85 4040 0.98 4560 
SP8647 6.00 4042 0.85 4566 
96H90PC 7.800 4043 0.85 4568 
11010551 4043AE 0.93 4569 
H04015 4.45 4044 0.94 4572 
HD12009 6.00 4046 1.30 4585 
HD44752 8.00 4047 0.99 
MC145151 12.45 4049 0.52 
MC145156 8.75 4050 0.55 
MISC 
ICM7106CP 9.55 
ICM7107CP 9.55 
ICM7216BP 19.50 
ICM7555 0.94 

4051 
4052 
4053 

4063 

0.78 
0.79 
0.78 
1.54 
1.18 

7 

CRYSTAL 
2.7681,11s 2.70 

100kHz 3.85 
455kHz 5.00 
1.000MHz 2.95 
3.2768 2.70 
4.000 2.00 
41934 2.00 
4.096 2.00 
4.032 2.00 
4.433619 2.00 
4.800 2.00 
5.000 2.00 
6.5536 2.00 
7.000 2.00 
7.68 2.00 
8.000 2.00 
9.000 2.00 
10.000 2.00 
10.240 2.00 

0.25 
0.25 
0.30 
0.24 
0.24 
0.24 
0.25 
0.90 
0.35 

TTL 
740 
74010 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7415 
7416 
7417 
7420 

0.28 
0.86 
1.15 
1.15 
0.68 
0.99 
1.49 
0.98 
2.55 
1.03 
1.09 7421 
2.36 7423 
1.49 7425 
1.61 7427 
1.28 7428 
3.50 7430 
1.73 7432 
2.18 7437 
1.59 7438 
2.18 7440 
3.03 7441 
0.30 7442 
1.00 7443 

7444 
7445 
7446 
7447 
7448 
7449 
7451 
7453 

0.13 
0.13 
0.14 
0.14 
0.14 
0.18 
0.36 
0.38 
0.19 
0.21 
0.18 
0.26 
0.27 
0.32 
0.51 

0.24 
0.24 
0.24 
0.32 

0.40 
0.30 
0.30 
0.19 0.24 
0.38 0.24 
0.27 
0.27 
0.32 0.35 
0.35 0.35 
0.17 0.26 
0.32 0.28 
0.40 
0.33 0.35 
0.20 0.28 
0.74 
0.70 0.99 
1.15 
1.12 
1.05 
1.32 

0.89 
0.56 0.99 

0.99 
0.20 0.25 
0.20 

CRYSTALS RADIO CONTROL 
10.245 
10.6985 
10.700 
10.7015 
11.00 
11.115 
11.520 
8.9985 
9.0015 
21.000 

2.00 
2.50 
2.00 
2.50 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

25.000 2.00 
26.000 2.00 27MHz. 50kHz 
18.000 2.50 35MHz: 20kHz 

XTAL FILTERS 
10M481; 10.7Mhz, 15Khz BW 
8 pole. 14,50 
10M22D; 10.7Mhz, 2.4Khz BW, 
SSB, 8 pole. 17.20 

RC XTALS 
AM TX/RX 
FM RX: 
3rd of/30pF 
HC25U 1.65 
FMTX: Fund 
2opF HC25U 
1/2 frog 1.85 
PAIRS...AM 3.10 
PAIRS...FM 3.25 
CHANNELLING: 

NI11BIT international 

t rsrv N "11'SN 1 rl. -N' "ll":N' 1 í 1 'N' I l'tiN MIf.ROMARKr I E FEE', 

'LSN TTL 'N' 'LSN' TT! 
0.20 7454 0.20 0.30 74128 
0.20 7455 0.30 74132 
0.20 7480 0.20 74136 
0.20 7483 1.24 74138 
0.24 7470 0.40 74141 
0.26 7472 0.30 74142 

7473 0.35 0.45 74143 
7474 0.35 0.35 74144 
7475 0.56 74145 
7476 0.41 0.45 74147 
7478 0.50 74148 
7480 0.52 74150 
7481 1.20 74151 
7482 0.75 74153 
7485 1.04 0.99 74154 
7486 0.40 74155 
7489 2.05 74156 
7490 0.42 0.90 74157 
7491 0.85 1.25 74158 
7492 0.50 0.78 74159 
7493 0.57 0.99 74160 
7494 0.85 74161 
7495 0.70 1.15 74162 
7496 0.58 1.20 74163 
7497 1.85 74164 
74107 0.45 74165 
74109 0.63 74167 
74110 0.54 74169 
74111 0.68 74170 
74112 0.41 74174 
74113 0.75 74175 
74114 0.40 74176 
74118 0.85 74177 
74120 1.15 74181 
74121 0.48 74183 
74122 0.46 74184 
74123 0.73 74185 
74124 1.80 74190 
74125 0.55 0.46 74192 
74126 0.57 0.46 74193 

'N' 'LSN' TTL 'N' 'LSN' 
0.74 74194 1.05 
0.73 0.78 74196 1.34 1.20 

0.40 74197 1.10 
0.72 74198 1.60 

0.75 74199 1.60 
2.65 74247 0,93 
3.12 74257 1.08 
3.12 74260 0.89 

0.97 74279 0.88 
1.75 74283 1.20 
1.09 1.19 74293 1.32 
0.99 74365 0.66 
0.55 0.90 74366 0.65 
0.70 0.85 74367 0.64 
1.30 74368 0.92 
0.75 1.10 74374 1.80 
0.80 74377 1.99 
0.78 0.70 74379 2.15 

0.71 74393 1.40 
2.10 
0.99 
0.99 

0.99 
1.20 
1.20 
2.50 

2.30 
1.05 
0.87 
0.80 
0.84 
2.80 

1.35 
1,34 
0.92 
1,20 
1.42 

1.30 
0.98 
1.30 
0.95 
1.30 
1.45 

2.10 
2.88 
1.20 
1.10 

3.50 
2.98 

1.80 
1.80 

VOLTAGE REOS. 

7: series 
79 series 
78M series 
781 series 
79L05 
78MGT2C 
79MGT2C 
723CN 
L200 
TDA1412 
NE5553N 
LM317MP 
LM337MP 

0.95 
1.00 
0.65 
0.35 
0.85 
1.75 
1.76 
0.65 
1.95 
0.75 
1.25 
1.48 
1.48 

MICROMARKET 
8080A/2 7.50 
8212 2.30 
8214 3.50 
8216 1.95 

ALL PRICES EXCLUDE VAT - CUR RtOJTLY AT 15"s. 
POSTAGE 50p ORDERS UNDER £12 

. 
FREE OVER £12 

Terms and condition of sale: CWO please, MA available 
for sch000ls, colleges industrial users etc. Please ask for 
details. ACCESS/BARCLAYCARD may be used for mail 
or phone orders (Mastercharge/Visa overseas). Please add 
enough for overseas airpost (inc catalgues pse) since the 
airmail rates have been dramatically increased in January. 
This listing gives a brief insight into the wide range of activa and 
passive components available from AMBIT. Our full catalogues & 
pricelist include the LARGEST STOCK RANGES OF COILS, 
CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all 
types of radio modules for AM/FM/SSB plus the most sophist- 
icated DIY FM tuner parts in the world. £1.85 lino) will get you 
full set of catalogues (pls. 2,3 & 41 or 75p per individual section. 

8224 
8251 
8255 
6800P 
6810 

68500 
6852 
MC2708 
2114 
4027 
2102 
2112 
2513 
HM4716 
81LS97 

3.50 
6.25 
5.40 
7.50 
5.95 
7.45 
4.90 
4.85 
6.00 
6.50 
5.78 
1.70 
3.40 
7.54 
4.00 
1.25 

LEDS LEDS 

FLAT TOP LEDS: 
SHAPES 
SQUARE 3x3mm 
RECT. 2.5x5mm 
TRIA. 2.5x5mm 
TRIA. 3x3mm 
TRIA. 5x5mm 
ROUND 3mm 
ROUND 5mm 

PRICED BY 
COLOUR: 
Red 17p 
Green 20p 
Yellow top 
Orange 26p 

TRANSISTORS 
BC237 
BC238 
BC239 
BC307 
BC308 
BC309 
BC413 
BC414 
BC415 
BC416 
8C546 
8C556 
BC550 
BC560 
BC639 
BC640 
2SC1775 
2SA872A 
2SD666A 
258646A 
2SD668A 
258648A 
2SD760 
258720 
2SC2547 
2SA1085 

8p 
8p 
8 
Bp 
13p 

Bp 
10p 
lip 
top 
11p 
12p 
12p 
12p 
12p 
22p 
22p 
18p 
14p 
30p 
30p 
40p 
40p 
45p 
45p 
1920p 

STD DOMED TYPES 
5mm RED 
3mm RED cir 
3mm RED 
2.5x5 RED 
5mm GRN 
3mm GRN err 
3mm GRN 
2.5x5 GRN 
5mm YL 
3mm YL cir 
3mm `IL 
2.5x5 YL 
5mm ORA 
5mm ORA cir 
3mm ORA 
2.5,5 ORA 

12p 
15p 
15p 
17p 
15p 
18p 
16p 
20p 
15p 
16p 
18p 
20pp 

1 

24p 
5mm Infra Rd 56 
BPW41 IF Oat 1.51 
IF Opto Cpl. 1.44 
5mm Clip 5p 

TRANSISTORS 
8E256 
2SK55 
2SK168 
J310 
.1176 
40823 
40673 
3SK45 
3SK51 
3SK60 
38K88 
MEM680 
13E961 
8E194 
8F195 
8E224 
13E241 
8 F274 
BF440 
8E441 
6E362 
8E395 
6E479 
BF679S 
BFR91 
0FW92 
8E795 
BFY90 
40238 
2SB753 
2S8723 
2SK134 
2SJ49 
2SK135 
2SJ50 
25(227 
2SJ83 
VN66AF 
2N3866 

38p 
28 
35p 
89p 
65p 
65p 

351(51 
49p 
54p 
58p 

1.24 
75p 
70p 
18p 
18p 
22p 
18p 

21p 
21p 
49p 
18p 
66p 
55p 

1.33 
60p 
99p 
90p 
85p 

2.34 
2.34 
3.10 
3.10 
4.25 
4.25 
3.55 
3.55 

95p 8 
TELEPHONE ISTO 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG 

200 north Seruice Road, Brentwood, Essen 
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Professional ° 
ASCII Keyboards s°°s 

60 

The 'APPLE' Computer Keyboard 
52 KEY 7 BIT ASCII CODED 
POSITIVE STROBE. +5V -12V 
FULL ASCII CHARACTERS 
PARALLEL OUTPUT WITH STROBE 
POWER LIGHT ON CONTROL 
NATIONAL mm 5740 CHIP. TTL OUTPUT 
SUPERBLY MADE. SIZE 12x5.5x1.5ins 
BLACK KEYS WITH WHITE LEDGENS 
ESCAPE. SHIFT. RETURN Et RESET KEYS 
Complete with CIRCUIT Er DATA 

Ideal for use with TANGERINE 
TRITON 

Ex -Stock from HENRY'S TUSCAN 
APPLE & most computers 

This is definitely the BEST BUY 
Supplied Brand NEW in manufacturers original jacking 
(ANTI -STATIC) 
Just post remittance total £35.95 (incl. VAT Er Post) 

!® NekvRÿs 
Computer Kit Division 

404 Edgware Road, London, W2, England 
01-402 6822 

Cm 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 50P FOR THE WORLD'S BEST CATA- 
LOGUE OF SPEAKERS, DRIVE UNITS, KITS, 
CROSSOVERS ETC, AND DISCOUNT PRICE 
LIST. 

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS - 

CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD - 

DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS - 

HARBETH - ISOPHON - I.M.F. - JORDON - JORDAN WATTS - 

KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO - 

MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS - 

RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY - 

VIDEOTONE - WHARFECALE. 

WILMSLOW AUDIO 
35/39 CHURCH STREET 

WILMSLOW, CHESHIRE SK9 1AS 
Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF 

DRIVE UNITS, KITS, ETC. 

Tel. 0625-526213 SWIFT OF WILMSLOW) 
5 SWAN STREET, WILMSLOW, CHESHIRE SK9 1HF) 

FOR HI -Fl AND COMPLETE SPEAKERS 

thul.rs, HoCk til(rr, rrralnic 1illcr, rc,m:Itrt- [I I, utirillalur Coilti, audiii Iillrr IlloCf`v rtr. 

LOW PASS FILTERS 

Now from 10kHz to 20MHz 
TOKO's recently expanded 
LPF series covers from the 
audio spectrum through to 
20MHz in a series of LPFs 
for mpx, video, radio etc. 

The LPFs are based on 
7&10mm formats with 
up to 4 LC tuned ele- 
ments per block. Many 
stock types available. 

HELICAL FILTERS 
for VHF and UHF: 

2 & 3 elements available 
Featuring low insertion losses, 

t the 
+/- 1.4MHz 
points. Ask 
for details. 

VIDEO FRAME STORES 

* 525/625 operation 
* 512 pixell/line 
* Local or remote control 
* Top/bottom & L/R reverse 
* Models available with digitized I/O 

AMBIT international 

CERAMIC RESONATORS & 

PIEZO SOUNDERS 

Audio buzzers now 
down to 1kHz - low 
cost 400-600kHz 
crystal replacements 
for MPUs, RCs etc. 
Low cost - wide range. 

Video frame stores are a new add: 
ition to TOKO's memory product 
range. They permit easy analysis of 
low dose X -Ray pictures, digital 
processing of picture information 
(including the VFM1OD with 8" 
disk drive) with much better 
resolution than available from VTR 

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG 

200 north 5eruiee Rond, Brentwood, Essex 
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TEMPERATURE - 
CONTROLLED 
SOLDERING IRON 
Sorry, no more excuses for dry joints 
or solder blobs on your projects: 
Our all -electronic soldering station 
has all the advantages of the best 
professional equipment, without 
the price. Design and development 
by Plamen Pazov. 

t is something of an anachronism that in this day of high tech- 
nology, we should still use solder to join the pieces of our 
electronic puzzles. And it isn't due to lack of choice: conduc- 

tive polymers, force -fit, ultrasonics, wire -wrapping, clamp mass 

or unit terminators and even microweld have all been tried and 
are very useful in some specialised areas. But the fact remains 
that soldering is one of the most reliable and versatile ways of 
making an electrical and mechanical joint with a minimum of 
cost and time. 

The ETI Microstation has been designed to make the pro- 
cess even more reliable and versatile. Its main purpose is 

melting the solder and locally heating the parts to be joined. It 
must do so: 

Whatever the thermal mass of these parts; 
In a very short time (before the heat has diffused into 
and damaged the electronic component or lifted the 
PCB track - a good rule of thumb is less than 3 S) 

Without overheating the solder (the flux burns and an 

oxide layer is formed, making it extremely difficult to 
wet the component). 

The key words here are 'thermal mass' and electronic com- 
ponents vary wildly in this respect. Because of this, one usually 
ends up with three or even four irons in the tool box. 

Thermomechanically-controlled irons (magnetic Curie 
point or thermocouple -switched) can be an improvement, but 
they are not adjustable and the switching of the heating ele- 

ment creates current spikes that can be very nasty to MOS and 
other sensitive devices. In addition, they are usually bulky and 

slow -reacting. 
Electronically -controlled soldering stations with ad- 

justable temperature are an improvement; the trouble with 
many of them is the relatively low maximum output power. The 

trouble with all of them is the price! Practically all electronic 
stations use a special heating element incorporating a 

temperature sensor. Unfortunately, this increases the 

maintenance costs as well. 
As a last criticism, on practically all models the tip is in- 

variably too far from the handle and does not allow a precise 
work control. 

The Microstation is based on a very low voltage heating 
element -bit initially introduced on portable, battery -powered 
irons. It has a very low thermal mass and no thermal resistance 
between element and bit, allowing a very fast -reacting 
temperature regulation. In addition, the low voltage operation 
makes it completely harmless to sensitive integrated circuits. 

The temperature sensing is performed by measuring the 
resistance of the heating element itself (by including it in a 

Wheatstone bridge configuration) and therefore does not re- 
quire any complicated thermal sensors. 

The low working voltage of the element (2V5) implies a high 
current consumption at maximum power (12 to 15 A). The only 
type of power supply that can effectively handle and control 
such currents is the switched mode step-down converter. This 
circuit accepts a high, unregulated voltage and generates a high 
current -low voltage output that can be easily controlled. The 
principle is to store packets of energy in an inductor and then 
discharge them into the load at a different voltage. The current 
tends to be constant, so the ratio of the times taken to store and 
release the energy are the same as the ratio between input and 
ouput voltage. 

As the power -controlling transistors are either switched on 
or off, the theoretical efficiency of the circuit is 100%. In prac- 
tice, the finite switching times mean that some power is 

dissipated, and the heatsink can become quite hot. 
One of the most crucial parts of a switched mode supply is 

the storage inductance and many tomes have been written 

24 
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PROJECT 
Fig.1 Circuit diagram. Components above the dotted line are mounted either on the heatsink, case or in the actual soldering iron. 

3 

5 

CT 
2200u 

a 
ION OUTSIDE 
OF NEATSINKI 

TOA / 
ON PCB 

/ 

TOTS 
ON PCB 

TO L1 TO 
AND C ON PCB 
ON PCB 

Fig.2 This drawing shows the off -board components as they should be 
mounted on the heatsink (seen from the inside of the case). The photograph 
on the last page may also help with construction. 

about the pros and cons of different materials, magnetic 
polarisation and loss distribution. The basic problem is that core 
loss and size are proportional to the energy packet, but minimis- 
ing them means increasing the switching frequency, and 
therefore the power semiconductor loss. This loss occurs during 
the transition period between the on and off states and is direct- 
ly proportional to switching frequency. In practice, the core 
choice was mainly dictated by availability to the hobby market 
and many a beautiful formula had to stay in its book. 

As mentioned earlier, no thermal sensor as such is used. 
The temperature is sensed by measuring the resistance of the 
heating element itself which is slightly temperature -sensitive. (It 

R22 
100R 

l 
IED1 
POWER 

OFF -BOARD 
COMPONENTS 

G 

PCO 

COMPONENTS 

NOTE: 
ICI I5 CA3140 
01,2 & 5 ARE BC102 
03 IS TIP32A 
0615263055 
BR1 IS 60V, IA BRIDGE 

RECTIFIER 
DI IS 16F40 
LEDI IS ANY REO LED 

020 

, HOW IT WORKS 
The circuit can be split into three main sections; power supply, main 
converter and temperature -sensing circuitry. 

The supply rail for the main converter is standard, with the 
transformer output being full -wave rectified by BR1 and smoothed by 
C2. The op amp supply relies on the fact that the centre tap of the 
transformer is always at mid -voltage, VD0I2, whatever the polarity of 
the incoming AC; it only needs to be filtered by R2JC1. 

The circuitry of the main converter can be considered to be 
equivalent to an op amp, with the differential pair Q1, Q2 functioning 
as the inverting and non -inverting inputs respectively, and Q3, Q4 be- 
ing the output stage. The circuit will oscillate at a high frequency, as 
follows. Assume Q4 is turning on, so that Q4 emitter is now at the supp- 
ly voltage - this increase in voltage is coupled to the base of Q2 by C3 
and R12 -R13. C3 is included to improve the high frequency response. 
Q2 now conducts more heavily, tending to turn on Q3 (and hence Q4) 
still further and this regenerative action means that Q4 turns hard on. 
D1 will not conduct as it is reverse biased. 

Current does not flow in the load immediately because of induc- 
tor L1; instead the current increases exponentially towards V«IRLOAD. 
As the current flows through R15-19 it generates a voltage which is 
coupled to Q1 base via R4. As the load current increases, it reaches a 
point where the voltage on Q1 base exceeds that on Q2 base, and Q4 
now begins to turn off. L1 again opposes this voltage change and 
lowers the voltage at Q4 emitter, a regenerative action that turns Q4 
hard off. L1 forces Q4's emitter so low that D1 conducts and allows 
current to continue to flow through the load. The energy stored in the 
coil is discharged into the load and so the current through the heating 
element and R15.19 is decreasing. Thus the voltage on Q1 base even- 
tually falls below that on Q2 base, turning Q4 on and starting the 
whole cycle again. 

During each cycle, when Q4 conducts, the power output is Vcc x 
'LOAD but the power in the load is only VLOAD x ILOAD. The difference is 
stored in L1 and delivered to the load when Q4 is blocked. The mean 
current output of Q4 is therefore much lower than the effective con- 
tinuous load current. 

Temperature control is achieved by using the Wheatstone bridge 
built around IC1. The heating element and R15-19 form one arm of 
the bridge, R20, RV1 and R21 form the other. The reference voltage 
from RV1 is compared with that across the inputs of IC1. The output 
of the op amp controls the oscillator feedback voltage by means of 
Q5. 

ETI MAY 1981 
25 



varies between 0.155 and 0.22 R at 100°C and 400°C respec- 
tively.) 

In practice, we don't even need to measure the 
temperature itself. By including the heating element into a 
Wheatstone bridge configuration, its resistance is continuously 
compared to the fixed resistors. Any change from the preset 
balance condition appears as an error signal that can be directly 
used to control the power input and therefore correct the 
temperature. The resulting temperature regulation is effective 
between 50°C and 500°C (as we discovered by melting a couple 
of heating elements during our trials), but for practical pur- 
poses, the temperature range was limited to 200°C -450°C, with 
a very good linearity. 

Construction 
The main point to remember throughout the construction 

of this project is the fact that the output currents can be very 
high indeed - more than 15 A peak. All current -bearing con- 
ductors (and that includes the output leads, the internal connec- 
tions and the coil) must accept such currents without 
overheating. A 0.75 mm square cross-section wire seemed ade- 
quate. A well -ventilated enclosure is also recommended, a few 
holes in the bottom and the back can do wonders. 

All power semiconductors (Q3, Q4 and D1) should be 
mounted on a 2.1 °C/W heatsink (100 mm or 125 mm wide extru- 
sion - see pictures). Make sure that each one is insulated with 
mica washers and thermal compound. The power semiconduc- 
tors should be protected from electrical contact with the out- 
side world by some form of cover on the heatsink and the whole 
thing mounted in a case that would not curl up at the sight of 
molten solder. 

Coil 1.1 is made by winding 50 turns of 1 mm square 
enamelled copper wire onto a toroidal core. A bit of masking 
tape keeps things tidy, as you can see from the photograph. 

The soldering iron itself is made from a small piece of 
double -sided PCB, press -fitted into a piece of aluminium tubing 
(100 mm by 14 mm). Screw connections from an ordinary ter- 
minal block are soldered at the right spacing onto the PCB. 
Although it can be replaced by some insulating material, note 
that the aluminium uniformly dissipates the heat coming from 
the element and allows a very comfortable grip at a small 
distance from the tip. A small magnet mounted on the side of 
the tubing is one of the quickest and most practical stands. The 
size of tubing even allows for mounting a small lamp inside the 
handle : very useful for precision work. 

The PCB before interwiring. 

The element and light bulb are mounted on a piece of double -sided PCB. 

CZ 
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Fig.3 Component overlay for the PCB. 

PARTS LIST 

Resistors (all 1/4W, 5% except where stated) 
R1 180R,1 W 
R2 
R3,6,20 
R4,11 
R5 
R7 
R8 
R9 
R10 
R12 
R13 
R14 
R15-19 
R21 
R22 
R23,24 

Potentiometers 
RV1 
PR1 

Capacitors 
Cl 
C2 
C3 
C4 
C5 

Semiconductors 
IC1 
Q1,2,5 
Q3 
Q4 
BR1 
D1 
LEDI 

82R 
18k 
1ko 
180R 
220R 
47R 
330R 
10R 
6k8 
1k5 
2k7 
OR22, 2W5 wirewound 
1k8 
100R 
47k 

1 k0 linear 
10k miniature horizontal preset 

470u 25 V axial electrolytic 
2200u 63 V axial electrolytic 
820p polystyrene 
22n ceramic 
1u5 35 V tantalum 

CA3140 
BC107 
TIP32A 
2N3055 
60 V, 1 A bridge rectifier (in -line type) 
16F40 
any red LED 

Miscellaneous 
LP1 6 V, 60 mA bulb 
SW1 mains switch 
Transformer (20-0-20), toroidal core (see Buylines), heatsink (see text), 
case ref. BA1016, aluminium tube, magnet, sponge. 
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PROJECT : Soldering Iron 

Setting Up 
Once all connections are made, the converter section 

should function immediately - the setting -up procedure only 
applies to the thermal stabilisation circuitry. The op amp IC1 
must be a true zero detector and for that, we must remove any 
offset voltage. To do so, short-circuit the two inputs (pins 2 and 
3) and adjust PR1 until the output starts flickering on and off. 
Remove the short circuit and the Microstation is now ready for 
use. 

BUYLINES 

One of the objectives that we set ourselves at the start of this project 
was to keep things simple. Although a whole new breed of com- 
ponents specially designed for switched mode supplies is slowly ap- 
pearing, these are still very difficult to obtain from hobby suppliers. 
Most of the semiconductors we used are widely available types; D1 
can be obtained from Electrovalue. 

The toroidal core used for L1 can be obtained from Electro -Tech 
Components Ltd, 317 Edgware Road, London W2 - the order code is 
TMC3. 

The case used for the prototype is a new model from West Hyde 
and the heating elements can be supplied by most distributors who sell 
cordless rechargeable irons, eg Marshall's, Electrovalue. 

Top: This photograph shows the mounting details of the heatsink 
components. All these components must be completely insulated from the 
heatsink by mica washers. 
Bottom: Internal view of the case after the interwiring has been completed. 
The PCB slides into the channels provided. 

ETI 

T@Awl oroidal 
TRANSFORMERS 

IN A RANGE OF 

76 
TYPES 

We use advanced winding technology to make our toroidal transformers. They 

have only half the weight and height of their laminated equivalents and are 

appreciably more efficient. Our toroidals cost virtually the same as the older types 
which they are rapidly replacing. Induced hum is reduced by a factor of ten. 

Supplied with rigid mounting kit with centre bolt, steel and neoprene washers. 

3O70mmdia.x30mm pA.gl lco 110mmdia.x4Ömm £8.88 
VA Weight 0.45 Kg dr i ! V VA Weight 1.8 Kg Iry vhf 

(+£1.20 p.p. +0.89 VA7) (+£1.80 p.p. +£1.60 VA7) 

SECONDARY SECONDARY 
TYPE RMS VOLTS RMS CURRENT 

2.50 
1X0110 1 9+9 
1X012 12+12 
1X013 15+15 

1+18 1,X014 
X015 22+22 

1X016 25+25 
1X017 30+30 

SUVA80mm dia. x 35mm 
Weight 0.9 Kg 

(+£1.30 p.p. +0.97 VA7)1 

2X010 6+6 4.16 
2X011 9+9 2.77 
2X012 12+12 2.08 
2X013 .15+15 1.66 
2X014 18+18 1.38 
2X015 22+22 1.13 
0X016 25+25 1.00 
2X017 30+30 0.83 
2X028 110 0.45 
2X029 220 0.22 
2X030 240 0.20 

80 
90mm dia. x 30mm 

id -5. 
rie i V VA Weight 1 Kg1 V 

1.25 
1.00 
0.83 
0.68 
0.60 
0.50 

£5.19 

(+£1.50 p.p. +£1.09 VA7) 

0X010 6+6 6.64 
3X011 9+9 4.44 
3X012 12+12 3.33 
3X013 15+15 2.66 
3X014 18+ 18 2.22 
3X015 22+22 1.81 
3X016 25+25 1.60 
3X017 30+30 1.33 
3X028 110 0.72 
3X029 220 0.36 
3X030 240 0.33 

90mm dia. x40mm 
£6.T2 120VA Weight 1.2 Kg 1 

(+£1.60 p.p. +£1.25 VAT) 

4X010 6+6 10.00 
4X011 9+9 6.66 
4X012 12+12 5.00 
4X013 15+15 4.00 
4X014 18+18 3.33 
4X015 22+22 2.72 
4X016 25+25 2.40 
4X017 30+30 2.00 
4X026 110 1.09 
4X029 220 0.54 
4X030 240 0.50 

CHOICE OF 3 PRIMARY INPUTS 
I. L.P. Toroidal Transformers are available in choice of 110V. 220V, 240V, coded as 

follows: (Secondaries can be connected in series or parallel) 
For 110V Primary insert 0 in place of "X" in type number. 
For 220V Primary (Europe) insert 1 in place of "X" in type number. 
For 240V Primary (U.K.) insert 2 in place of "X" in type number. 

Example - 120VA 240V 15+ 15V. 4,4=42013. 

* CUSTOMER DESIGN ENQUIRIES INVITED. 
QUANTITY PRICE LIST AVAILABLE. 

FREEPOST facility. (U.K. only). 
Simply address envelope to FREEPOST to address below. NO STAMP REQUIRED. 

TO ORDER Enclose cheque/Postal Order/Money Order payable to I.L.P. 

Electronics Ltd or quote your ACCESS or BARCLAYCARD 
account No. To pay C.O.D. add £1 extra to TOTAL value of order. 
Also available from ELECTROVALUE and MARSHALLS. 

SECONDARY SECONDARY 
TYPE RMS VOLTS RMS CURRENT 
5X012 12+12 6.66 
5X013 15+15 5.33 
5X014 18+18 4.44 
5X015 22+22 3.63 
5X016 25+26 3.20 
5X017 30+30 2.66 
5X018 35+35 2.28 
5X028 110 1.45 
5X029 220 0.72 
5X030 240 0.66 

10 
qqqq 110mmdia.x45mm £59 122d VA Weight 2.2 Kg á Y J 

(+ £1.90 p.p. + £1.87 VA7) 

5X014 18+18 6.25 
I6X015 22+22 5.11 
6X016 25+25 4.50 
j6X017 30+30 3.75 
6X018 35+35 3.21 
6X026 40+40 2.81 
6X028 110 2.04 
6X029 220 1.02 
6X030 240 0.93 

300110mm dia. x50mm £12.27 
VA Weight2.6Kg ár 1 

(+£2.00 p. p. +£2.14 VAT) 

7X016 25+25 6.00 
7X017 30+30 5.00 
7X018 35+35 4.28 
7X026 40+40 3.75 
7X025 45+45 3.33 
7X028 110 2.72 
7X029 220 1.36 

I7X030 240 1.25 

140Weigmm dia.hf4Kg 

á1161V 
x 60mm £.35 5500u 

(£2.10 p.p. + £2.77 VAT) 

8X017 30+30 8.33 
8X018 35+35 7.14 

X026 40+40 6.25 
8X025 45+45 5.55 

X033 50+50 5.00 
8X028 110 4.54 
8X029 220 2.27 
8X030 240 2.08 

I.L.P. TOROIDAL TRANSFORMERS 
ARE GUARANTEED FOR 5 YEARS 

TRANSFORMERS 
A division of I.L.P. ELECTRONICS LTD. 

FREEPOST T4 GRAHAM BELL HOUSE ROPER CLOSE 

CANTERBURY CT2 7EP 
Phone (0227) 54778 Technical (0227) 64723 Telex 965780 

ETI MAY 1981 



MICROPROCESSORS, MEMORIES, TTL 

MICROPROCESSORS TTL TTL 
Z80 CPU 6.84 74LS 04 0.21 74LS145 1.06 
Z80 CTC 4.75 74LS 05 021 74LS151 0.49 
290 PIO 4.75 74LS 08 020 74LS153 0.49 
Z80 S10-0 20.11 74LS 09 021 74LS155 0.70 
Z80 SI0-1 20.11 74LS 10 0.20 74LS156 0.70 
Z80 SI0-2 20.111 

Z80 DART 13.44 

Z80 DMA 17.62 

Z80A CPU 8.23 
Z80A CTC 5.78 

Z80A PIO 5.78 

Z80A SI0-0 24.17 

Z80A SI0-1 24.17 

Z80A SI0-2 24.17 
Z80A DART 16.13. 
Z80A DMA 21.02 
6800 3.82 
6802 5.74 
6809 18.94 

6810 1.43 

6821 1.93 
6840 5.87 

6850 1.95 

74LS 11 

74LS 12 

74LS 13 

74LS 14 

74LS 15 

74LS 20 

74LS 21 

74LS 22 

74LS 26 

74LS 27 

74LS 28 

74LS 30 
74LS 32 
74LS 33 
74LS 37 
74LS 38 
74LS 40 

74LS 42 

021 

0.21 

0.41 

0.71 

0.21 

0.20 
0.21 

0.21 

0.27 
0.21 

0.25 
0.20 
0.20 
0.25 
0.25 
0.25 
0.20 

0.56 

74LS157 

74LS158 

74LS160 
74LS161 
74LS162 

74LS163 
74LS 164 

74LS174 
74LS175 
14LS181 
14LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 

74LS197 

0.50 

0.56 

0.61 

0.61 

0.61 

0.61 

0.71 

1.06 

0.84 
2.10 
0.85 
0.85 
0.97 
0.97 
0.58 
0.58 
0.96 

0.96 
74LS 47 0.58 74LS221 0.90 

MOS MEMORIES 74LS 49 0.86 74LS240 1.41 
2708 lkx8 74LS 51 0.20 74LS242 1.19 

45Ons 2.00 74LS 54 021 74LS243 1.19 
2716 2k(8 74LS 55 021 74LS244 1.18 

450ns 3.85 74LS 73 0.30 74LS245 1.69 
2114 1kx4 74LS 74 027 74LS247 0.57 

200ns 2.15' 74LS 75 0.42 74LS248 1.05 
4021 4kxl 74LS 76 0.30 74LS249 1.05 

200ns 1.80 74LS 83 0.76 74LS251 0.64 
4116 t6kx1 74LS 86 0.26 74LS253 0.64 

15Ons 2.00 74LS 90 0.52 74LS258 0.56 
4116 16kx1 74LS 91 1.13 74LS259 1.61 

200ns 1.85 74LS 92 0.56 74LS273 1.37 
74LS 93 0.55 74LS279 0.51 

8 -BIT CONVERTERS 74LS 95 0.68 74LS283 0.63 
ZN425EIA/D) 3.50 74LS109 0.36 74LS293 0.73 
ZN421E(A/D) 6.28 74LS112 0.36 74LS366 0.54 
ZN426EID/A) 3.00 74LS113 0.36 74LS367 0.54 
ZN428E(D/A) 4.78 74LS114 0.36 74LS368 0.54 
ZN429EID/A) 2.10 74LS122 0.63 74LS313 1.11 

Data Converter 74LS 123 0.81 741S374 0.70 
Handbook 1.00 74LS 124 1.49 14LS375 0.70 

74LS125 0.41 14LS377 1.37 

TTL 74LS126 0.41 74LS378 1.03 

74LS 00 0.20 74LS132 0.71 74LS379 0.78 

74LS 01 0.21 74LS136 0.41 74LS386 0.41 

74LS 02 0.20 74LS138 0.56 741S390 0.96 

74LS 03 0.20 74LS139 0.56 14LS393 0.85 

All devices brand new, full spec. and fully guaranteed. 
Please add 15% VAT (and 50p post and packing on orders 
under £101. All orders despatched by return of post. 
E.&O.E. 

MIDWICN 

Computer Co. Ltd., Hewitt House 

Northgate Street, Bury St. Edmunds 

Suffolk IP33 1HO 

Tel: 10284) 701321 Telex: 817682 

0 

68 
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7111 

ADDITIONAL 
DISCOUNTS 

KEEN PRICES t 
GUARANTEED 
SATISFACTION t 
GOOD STOCKS t 
We pay postage 

Semi -Conductors I.C.s Opto - 
devices Rs. and Cs in great variety 

Pots Switches Knobs. 
Accessories Tools Materials 
Connectors 

ELECTR01 A r+if 

ELECT8OVALUE LTD. (Dept. RE4) 28 St. Judea Road, Englefield Green. Egham, Surrey 

1*20 ORB Telephone: (STD 0784) (London 87) 33603. Telex: 264415 

KNOW YOUR ZX80 
With LINSAC products for the Sinclair ZX80 

THE ZX80 
COMPANION 

LINSAC 

THE ZX80 COMPANION 
(second, J.on) 

Maunder, Logan ana Trotter 

ISBN 0 907211 00 3. Price E7.95 incl. UK 
postage. 

This hest selling manual on the Sinclair ZX80 

ands 
ZX80 BASIC, hardware and programs 

chas a detailed explanation of the ZX80 
Monitor, routines and entry points. A routine 
for generating moving displays is also included. 

Ch.1 - Operating the Z080. 
Chi - Theory of Computers 
Ch.3 - ZX80 BASIC 
Ch .4 -- The ZOOS Monitor 
Ch.S - Construction and Hardware 
Ch.6 ZX80 Programs 
App. 1 - Comparison of 280 Opcodes and 

ZOOS Characters. 
App.2 -- The 8K ROM. 

Fora cassette of ten programs from the Com- 
panion add E4 95. 

The ZX80 Monitor. A complete assembly language listing of the ZX80's 4K 
Monitor, with annotation is - Price ,5.95 incl. UK postage. 

Cassette Software 
All LINSAC program packs are on single C12 cassettes with printed run instructions. All run 
on 1K ZX80's unless otherwise stated. Price ,7.95 per pack incl. UK postage. 
GAMES PACK 1 

GAMES PACK 2 

GAMES PACK 3 

EDUCATION PACK 1 

EDUCATION PACK 2 

EDUCATION PACK 3 

UTILITY PACK 1 

Three Towers, Number Guessing, Mastermind Sketcher, Hurk le, Sim, Symbol Simon. 

None Lives, The Mare Game, Plain Sai ing, 000. Chinese Puzzle, Tower of Hanoi, Ramesh ups. 

12Ka1 Fruit Machine Four un a -Line, Znmb,es 

Maths Drill Dot Recoennnrs Musical Notes Spelling CInn Day Fnder. 

Graph Plut er, Prime Facto s Number Rases Par Charts Stabs', 
121.1 -CAL Ups Pesage wnh three sample data sets. 

'Memory Dcp ay Hex Code Stennis, Renom e Memory Searcn. 

LINSAC 68 Barker Road, Linthorpe, 

Middlesbrough,Co.Cleveland TS5 SES 
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BbPAK 
AC107 
AC125 
AC126 
AC127 
AC128 
AC128K 
AC132 
AC141 
AC141K 
AC142 
AC142K 
AC176 
AC176K 
AC187 
AC187K 
AC188 
AC188K 
ACY17 

ACY19 50 
ACY20 50 
ACY21 50 
ACY22 50 
AD130 75 
AD140 70 
AD142 85 
AD143 86 
AD149 70 
AD161 40 
AD162 40 
AD161/162 

M/P 30 
AF114 50 
AF115 50 
AF116 50 
AF117 50 
AF118 65 
AF124 50 
AF125 50 
AF126 50 
AF127 50 
AF139 50 
AF239 42 
AL102 1.90 
AL103 1.80 
ASY26 50 
ASY27 50 
ASY28 60 
ASY29 50 
AU104 1.90 
AU110 1.80 
AU113 1.90 
BC107 10 
BC107A 11 

AA119 
AA120 
AA129 
AAY30 
AAZ13 
AAZ17 
BA100 
BA102 
BA144 
BA148 
BA154 
BA155 
BA156 
BA173 
BA248 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 

08 
OB 
09 
09 

BC107B 11 BC173 09 BC549 
BC107C 12 BC174 15 BC550 
BC108 10 BC175 35 BC556 
BC108A 11 BC177 14 BC557 
BC108B 11 BC178 14 BC558 
BC108C 12 BC179 14 BC559 
BC109 10 BC180 12 BCY30 80 
BC109A 11 BC181 10 BCY31 80 
BC109B 11 BC182 10 BCY32 85 
BC109C 12 BC182L 10 BCY33 80 
BC113 16 8C163 10 BCY34 80 
BC114 17 BC1831 10 BCY70 14 
BC115 18 BC184 10 BCY71 15 
BC116 19 8C1841 10 BCY72 15 
BC116A 20 BC186 15 BCZ10 70 
BC117 20 BC187 18 BCZ11 70 
BC118 17 BC207 11 BCZ12 70 
BC119 29 BC208 11 BD106 50 
8C120 35 BC209 12 BD115 50 
BC126 26 BC212 10 80116 50 

BC126 30 8C2121 10 BD121 85 
BC132 18 BC213 10 BD123 85 
BC134 18 BC213L 10 80124 76 
BC135 18 BC214 10 80131 35 
BC136 20 BC214L 10 BD132 35 
0C137 20 BC225 28 BD131/132 
BC138 28 BC226 38 M/P 80 
BC139 32 BC237 13 BD133 40 
BC140 25 BC238 14 80135 35 
BC141 28 BC239 15 BD138 35 
BC142 25 BC251 15 80137 35 
BC143 25 BC251A 15 80138 38 
BC144 40 BC261 18 80139 38 
BC145 48 BC300 30 8D140 38 
BC147 09 BC301 28 013139/140 
BC148 09 BC302 29 M/P 80 
BC149 09 BC303 28 BD155 50 
BC150 20 BC304 28 BD175 00 
BC151 22 BC307 13 80176 80 
BC152 20 BC327 12 80177 88 
BC153 25 BC328 13 80178 88 
BC154 19 BC337 13 BD179 75 
BC157 10 8C338 13 8D180 75 
BC158 10 BC384 14 BD185 68 
BC159 10 BC440 30 BD186 88 
BC160 28 BC441 30 BD187 78 

BC161 38 BC460 32 80188 75 
BC167 11 BC461 32 BD189 78 
BC168 10 BC477 20 BD190 78 
BC169 10 BC478 20 80195 90 
BC169C 11 BC479 20 80196 90 
BC170 09 BC546 10 B0197 95 
BC171 09 13C547 10 BD198 95 
BC172 09 BC548 10 BD199 98 

11 
14 
14 
13 
13 
14 

Send your orders to Dept. ETI5 BI-PAK PO BOX 6 WARE HERTS. 
SHOP AT 3 BALDOCK ST. WARE, HERTS. 
TERMS, CASH WITH ORDER, SAME DAY DESPATCH, ACCESS, 
BARCLAYCARD ALSO ACCEPTED. TEL: (0920) 3182. GIRO 388 
7006 
ASS 15% VAT AND 50p PER ORDER POSTAGE AND PACKING 

TRANSISTORS 
BD200 98 
80201 80 
80202 80 
BD201/202 

M/P 1.70 
BD203 80 
8D204 80 
BD203/204 

M/P 1.70 
80205 80 
BD206 80 
80207 80 
BD208 80 
80222 47 
B0225 47 
00232 85 
60233 86 
80234 55 
80235 55 
80236 58 
BD237 85 
80238 85 
BS293A 60 
BD240A 60 
BD239A/ 

240A 1.00 
60240 45 
80241 45 
BD506 38 
80508 38 
BDX32 2.20 
BDY11 1.30 
BDY17 1.80 
BDY20 80 
BDY55 1.40 
BDY56 1.80 
BF115 25 
BF117 50 
BF118 75 
BF119 75 
BF121 50 
BF123 60 
BF125 50 
BF127 60 
8F152 25 
BF153 25 
BF154 22 
BF155 35 
BF156 28 
BF157 28 
8F158 28 
BF159 28 
BF160 28 
BF162 24 

15 
15 
10 
20 
09 
15 
12 
14 
14 
15 
16 

14 
12 
12 
12 
13 
13 
28 
28 
20 
20 
13 
20 
22 
30 
50 
28 
28 
14 
32 
24 
28 
28 
30 
28 
34 
14 
28 
38 

DIODES 
BB104 
BAX13 
BAX16 
BY100 
BY101 
BY105 
BY114 
BY124 
BY126 
BY127 
BY128 
BY130 
BY133 
BY156 
BY164 

30 
07 
08 
22 
22 
22 
22 
22 
11 
12 
16 
17 
21 
08 
51 

BY176 
BY206 
BY210/600 
BYZ10 
BYZ11 
BYZ12 
BYZ13 
BYZ16 
BYZ17 
BYZ18 
BYZ19 
OAS 
OA10 
0A47 
0A70 

0A79 10 
OA81 10 
0,485 , 10 
Wei 07 
0A91 07 
0A95 07 
0A182 13 
0A200 08 
0,4202 08 
N34A 07 
N60 
N914 
N916 
N4148 
S44 

74 SERIES TTL 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7452 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 

30 
30 
15 
00 
00 

1.00 
1.00 
90 
90 
es 
65 
15 
15 
15 
15 
15 
15 
32 
28 
32 
30 
M 
36 
48 
95 
70 
88 
96 

7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 
74110 
74111 
74118 
74119 
74121 
74122 
74123 
74124 
74136 
74141 
74144 
74145 
74150 
4151 

95 
28 

1.95 
36 
75 
50 
3 

758 
a6 
es 

1.10 
50 
50 
32 
46 
00 
% 

1.20 
36 
46 
00 
60 
85 
60 

2.50 
80 

1.00 

06 
04 
05 
04 
05 

74153 a6 
74154 1.00 
74155 70 
74156 70 
74157 70 
74160 90 
74161 90 
74162 90 
74163 90 
74164 1.00 
74165 1.00 
74166 1.00 
74167 2.30 
74174 90 
74175 80 
74176 85 
74177 % 
74180 90 
74181 2.30 
74182 a5 
74184 1.35 
74190 1.00 
74191 1.00 
74192 95 
74193 1.00 
74194 90 
74195 90 
74196 % 

CMOS 
C04000 
CD4001 
CD4002 
C04006 
C04007 
CD4008 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 

1.05 CD4042 78 C04081 28 

% CD4043 88 CD4082 26 
23 C04044 98 C04085 90 

70 CD4045 1.50 C04093 70 
20 CD4046 1.10 CD4501 28 

1.50 CD4047 95 CD4502 1.20 
48 CD4048 % CD4503 70 

80 CD4049 45 C04506 70 

1.00 004050 45 CD4507 80 
55 CD4052 80 C04508 2.95 

2.00 CD4054 1.25 C04510 99 

1.95 CD4055 1.25 CD4511 1.15 
1.20 C134056 1.35 CD4516 1.10 

3.30 C04068 25 C04518 1.00 
95 034069 26 CD4520 1.00 

1.15 CD4070 29 CD4528 1.10 

% C04071 25 CD4531 1.50 
Yy,y . C04072 25 C04561 1.00 

VOLTAGE REGULATORS 

18 
19 
20 
92 
22 
80 
40 
48 
22 
22 
46 
84 
84 
42 
80 
a6 
46 

CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4026 
CD4027 
CD4028 
CD4029 
C04030 
C04031 
C04034 
CD4035 
CD4036 
CD4037 
CD4038 
CD4040 

741000 
741.001 
74LS02 
74LS03 
74LSO4 15 
741505 22 
741508 21 
741009 21 
741510 20 
741511 22 
741512 28 
741513 34 
74LS14 60 
741515 34 
741520 18 
741521 28 
741522 32 
741526 38 
74LS27 95 
74LS28 35 
74LS30 18 
741032 22 
741933 34 
741937 28 
741538 28 
741540 25 
74LS42 55 
741547 72 
741948 80 
741949 90 
741551 24 
741554 28 
74LS55 28 
741963 1.40 
741973 30 
741574 30 
741575 38 
74LS76 42 

F163 
F164 
F165 
F167 
F173 
F176 
F177 
F178 
F179 
F180 
F181 
F182 
F183 
F184 
F185 
F1% 
F187 
F168 
F194 
F195 
F196 
F197 
F198 
F199 
F200 
F222 
F224 
F240 
F241 
F244 
F257 
F258 
F259 
F262 
F263 
F270 
F271 
F273 
F274 
F324 
F336 
F337 
F338 
F371 
F457 
F458 
F459 
F594 
F595 
F5% 
fR39 
FR40 
fR42 
FR50 

30 
50 
50 
24 
24 
38 
24 
25 
30 
30 
30 
30 
30 
22 
22 
28 
28 
32 
10 
10 
12 
12 
15 
18 
30 
90 
20 
17 
18 
28 
30 
30 
36 
60 
80 
38 
31 
38 
38 
35 
34 
34 
38 
28 
37 
37 
38 
30 
28 
28 
24 
26 
25 
25 

BFR52 
BFR62 
BFR79 
BFR80 
BFW10 
BFX29 
BFX30 
BFX84 
BFX85 
8FX86 
BFX87 
BFX88 
BFX90 
BFY50 
BFY51 
BFY52 
BFY53 
BFY90 
BIP19 
BIP20 
91P19/20 

M/P 
BRY39 
BSX19 
BSX20 
BSX21 
BSY95 
BSY%A 
BU105 
BU105/ 

02 
BU204 
BU205 
BU208 
BU208/ 

02 
GP300 
MJ480 
MJ481 
MJ480 
MJ491 
MJ2955 
MJE340 
MJE370 
MJE371 
MJE520 
MJE521 
MJE2955 
MJE3055 
MJE3440 
MP8113 
MPF102 
MPF104 
MPF105 

25 
24 
28 
28 
55 
25 
30 
24 
28 
26 
28 
28 
55 
20 
20 
20 
20 
80 
38 
38 

30 
39 
20 
20 
21 
13 
13 

1.80 

1.85 
1.40 
1.40 
1.90 

2.25 
40 
95 

1.05 
95 

1.15 
90 
50 
55 
60 
46 
05 
90 
65 
52 
52 
80 
35 
35 

MPSA05 
MPSA06 
MPSA55 
MPSA56 
ND120 
0C19 
0C20 1.85 
0C22 1.50 
0C23 1.50 
0C24 1.35 
0C25 1.00 
0C26 1.00 
0C28 90 
0C29 95 
0C35 90 
0C36 90 
0C41 20 
0C42 22 
0C44 24 
0C45 20 
OC70 24 
0071 15 
0072 24 
0074 28 
0075 30 
0076 35 
0077 50 
0079 40 
0081 22 
00810 24 
0082 24 
00820 30 
0083 28 
0084 38 
0C139 80 
0C140 80 
0C169 80 
0C170 80 
0C171 80 
0C200 48 
OC201 95 
0C202 1.20 
0C203 85 
OC204 90 
OC205 1.15 
R20086 2.50 
R20108 2.80 
TIC44 29 
TIC45 35 
TIP29 30 
TIP29A 55 
T1P29B 42 
TIP29C M 
TIP30 38 

BARCLAYCARD 

ßryYVYh Raves 

TIP30A 
TIP308 

40 
42 

2N707 
2N708 

48 
14 

2N2714 
2N2904 

22 
24 

2N3823 
IFET) 80 

TIP30C 44 2N711 30 2N2904A 28 2N3903 12 

TIP31 38 2N717 30 2N2905 24 2N3904 12 

TIP31A 40 2N718 25 2N2905A 28 2N3905 12 

TIP31B 42 2N718A 50 2N2906 18 2N3906 12 

TIP31C 44 2N726 29 2N2906A 20 2N4058 12 

TIP32 38 2N727 29 2N2907 20 2N4059 14 

TIP32A 40 2N743 20 2N2907A 22 2N4060 14 

TIP32B 42 2N744 20 2N2903 15 2N4061 12 

TIP32C 44 2N914 20 2N2924 15 2N4062 12 

TIP41A 44 2N918 30 2N2925 15 2N4220 
TIP41B 48 2N929 20 2N2926G 10 (FET) 35 

TIP41C 48 2N930 18 2N2926Y 09 2N4284 28 

TIP42A 44 2N946 40 2N29260 09 2N4285 28 

TIP42B 46 2N1131 24 2N2926R 09 2N4286 28 

TIP42C 48 2N1132 24 2N2926B 09 2N4287 28 

TIP2955 80 2N1302 25 2N3010 20 2N4288 28 

TIP3055 50 2N1303 28 2N3011 20 2N4289 28 

TIS43 22 2N1304 28 2N3053 22 2N4290 28 

TIS90 20 2N1305 28 2N3054 45 2N4291 28 

TIS91 22 2N1306 35 2N3055 42 2N4292 28 

TIS92 22 2N1307 35 2N3402 21 2N4293 28 

UT46 20 2N1308 40 2N3403 21 2N4860 
ZTX107 10 2N1309 40 2N3404 29 (FET) 80 

ZTX108 10 2N1599 35 2N3405 42 2N4923 85 

ZTX109 10 2N1613 28 2N3414 18 2N5135 10 

ZTX300 12 2N1711 30 2N3415 18 2N5138 10 

ZTX301 12 2N1889 45 2N3416 29 2N5172 14 

ZTX302 16 2N1890 45 2N3417 29 2N5194 56 

ZTC303 18 2N1893 40 2N3614 1.00 2N5245 40 

ZTX304 20 2N2147 75 2N3615 1.05 2N5294 50 

ZTX330 16 2N2148 70 2N3616 1.05 2N5296 50 

ZTX500 13 2N2192 38 2N3646 09 2N5448 12 

ZTX501 12 2N2193 38 2N3702 09 2N5457 
ZTX502 18 2N2194 38 2N3703 09 (FET) 32 

ZTX503 12 2N2217 25 2N3704 09 2N5458 
ZTX504 25 2N2218 25 2N3705 09 (FET) 32 

ZTX531 25 2N2218A 28 2N3706 10 2N5459 
ZTX550 25 2N2219 28 2N3707 10 (FET) 35 

2N388 38 2N2219A 30 2N3708 09 2N5551 38 

2N388A 56 2N2220 20 2N3708A 09 2N6027 

2N404 20 2N2221 20 2N3709 09 (P.U.T.) 34 

2N404A 24 2N221A 22 2N3710 10 2N6121 70 

2N524 40 2N2222 20 2N3711 10 2N6122 70 

2N527 50 2N2222A 20 2N3771 1.40 2N6289 70 

2N598 40 2N2368 18 2N3772 1.80 25301 50 

2N599 48 2N2369 14 2N3773 2.20 25302 43 
2N696 24 2N2369A 14 2N3819 25302A 43 

2N697 24 2N2411 25 (FET) 18 25303 60 
2N698 30 2N2412 25 2N3820 25304 71 

2N699 32 2N2646 47 (FET) 35 25305 80 

2N706 10 2N2711 22 2N3821 25306. 80 
2N706A 12 2N2712 22 (FETI 80 25307 80 

74 LS SERIES TTL SILICON RECTIFIERS 
13 
13 
15 
16 

741578 46 
741583 88 
741585 75 
741588 38 
741590 38 
741591 1.30 
74LS92 88 
741593 58 
741595 95 
74L996 1.10 
741S107 40 
7419109 70 
7415112 38 
7415113 96 
7419114 38 
7415122 38 
7415123 60 
7415124 1.80 
7415125 46 
7415126 45 
7419132 80 
7410136 50 
7415138 60 
7415139 88 
741S145 1.15 
74L5147 2.00 
7415148 1.80 
7415151 70 
7415153 88 
7415155 85 
7415156 80 
7415157 80 
741S158 80 
7419160 85 
7419161 75 
74L5162 1.00 
7415163 90 
741S164 90 

74L5165 1.20 
74L5166 1.70 
74L5168 1.90 
74L9169 1.90 
7415170 2.50 
7415173 95 
7415174 95 
741S175 % 
7415181 2.70 
74L5183 2.80 
7415190 95 
7415191 95 
7415192 95 
7415193 90 
7415194 95 
741S195 85 
74L9196 1.00 
7415197 85 
74L5221 1.00 
74L5240 1.00 
74L9241 1.80 
7415242 1.80 
74LS243 1.60 
74LS244 1.50 
74L9245 2.20 
74LS247 1.20 
74LS248 1.20 
74LS249 1.20 
7415251 1.20 
7419253 90 
74LS257 90 
74L5258 1.10 
7415260 85 
74L9259 1.50 
74L5261 4.00 
7515266 72 
74LS273 1.85 
74LS275 3.50 

20 
20 
20 
20 
18 
85 

7415279 85 
74L5280 2.40 
7415283 85 
7415290 90 
74L5293 1.00 
74L5295 1.90 
74LS298 1.50 
74LS299 3.50 
74LS323 3.50 
74LS324 1.90 
7415325 3.00 
74L9326 3.20 
74L5327 3.10 
74L9348 1.90 
74L5352 1.50 
74LS353 1.50 
7415365 45 
7419366 55 
7415367 83 
7415368 
74LS373 
7415374 
7415375 
74LS378 
74LS386 
74LS393 
74LS395 
74LS398 
74LS399 
74LS490 

80 
1.45 
1.45 
1.10 
1.20 

75 
1 10 
2.00 
2.70 
2.00 
1.40 

COMPUTER 
C.s 

2114 L-3 2.40 
2708 3.50 
2516/ 
2715-5v 4.90 
4116 2.25 

200mA 
S920 50v 
S921 100v 
S922 150v 
5923 200v 
S924 300v 

Amp 
N4001 50v 
N4002 100v 
N4003 200v 
N4004 400v 
N4005 600v 
N4006 800v 
N4007 1000v 

5 Amp 
5015 50v 

06 
07 
O8 
09 
10 

041ß 
05 
08 
06 
07 
07 
08 

09 

5020 100v 10 
S021 200v 11 

5023400v 13 
5025600v 14 
5027 800v 18 
5029 1000v 20 
S031 1200v 25 

3Amp 
N5400 50v 
N5401 100v 
N5402 200v 
N5403 300v 
N5404 400v 
N5405 500v 
N5406 600v 
N5407 800v 

11 
12 
14 
15 
18 
17 
18 
22 

IN5406 1000v 
B Amp 
BYX38-300 
BYX38-600 
BYX38-300R 
BYX38-6005 

O Amp 
510/50 50v 
010/100 100v 
010/200 200v 
010/400 400v 
S10/600 600v 
010/800 800v 
010/1000 

1000v 
S10/1200 

1200v 

BRIDGE RECTIFIERS 
1 Amp RMS 
BR1/50v 
BR1/100v 
BT1/200v 
BR1/40v 

20 
22 
25 
29 

2 Amps RMS 
BR2/50v 
BR2/100v 
BR2/200v 
BR2/400v 
BR2/1000v 

35 
40 
44 
50 
85 

B Amps RMS 
BR6/50v 
BR6/100v 
BR6/200v 
8R6/400v 

75 
90 
p 
95 

THYRISTORS 

LINEAR I.C.'s 

MVR7805-MVR7824 
MVR7905-MVR7924 
78L05-78124 
79105-79124 

LM309K 1.25 
all 59p Ea. UA79MGHC 
all 83p Ea. 2.50 
all 28p Ea. LM320 15v 
all 55p Ea. 12v, 15v 

24v %p Ea. 

CA270BE 
CA2800 a6 
CA3011 . 98 
CA3014 1.75 
CA3018 a5 
CA3020 1.75 
CS3028 % 
CS3035 2.30 
CA3036 1.00 
CA3042 1.60 
CS3043 1.85 
CS3046 70 
CA3052 1.80 
CA3054 1.10 
CA3075 1.50 
CA3080 a5 
CA3081 1.50 
CA3085 % 
CA3089 2.00 
CA3090 3.80 
CA3123E 1.50 
CA3130E 90 
CA3140E 48 
LF351N 55 
LF353N 88 
LF356N 90 
LH0042CH 2.25 
LM301A 25 
1M304 1.80 
LM308 75 
LM309K 1.25 
1M311 e5 
LM317H 2.50 
LM318H 1.% 

% LM324N 
LM337T 
LM339N 
LM348N 
LM380 
LM381 
LM382N 
LM384 
LM386 
LM387 
1M1458 
1M3900 
LM3909N 
LM3915N 
LM3914N 
LM3916 
1M3916 
MC1304 
MC1310P 
MC1312 
MC1350 
MC1352 
MC1469 
MC1496 
NE555 
NE556 
NE565 
NE566 
NE567 
72702 
UA703C 
UA709C 

es 
1.35 

65 
90 
85 

1.45 
1.20 
1.45 

85 
1.10 

42 
58 
70 

2.20 
2.20 
2.45 
2.45 
1.90 
1.45 
1.70 
1.20 
1.40 
2.70 
90 
20 
55 

1.20 
1.50 
1.70 

4256 

25 

72709 
709P 
UA710C 
72710 
UA711C 
72711 
UA723C 
72723 
UA741C 
72741 
741P 
UA747C 
72747 
UA748 35 
748P 35 
SN76013N 1.60 
SN76023N 1.65 
SN76110 1.50 
SN76115AN 1.90 
SN76660N 90 
TAA550B 35 
TAA621 2.00 
TAA6618 1.50 
TBA120B 70 
TBA540 1.40 
TBA641A 2.20 
TBAB00 85 
TBA8105 95 
TBA820 70 
TBA9200 2.50 
TCA270S 1.40 
ZN414 90 
ZTK338 15 

35 
40 
30 
32 
32 
45 
45 
24 
24 
17 
60 
60 

1Amp 
1039 CASE 
THY1A/50v 34 
THY1A/100v 38 
THY1A/200v 42 
THY1A/400v 50 

THY1A/600v 65 
THY1A/BOOv 78 
BT101/500R 80 
BT102/500R 80 
8T106 1.25 
BT107 93 
BT108 98 
2N3228 70 

3 Amp - 11396 
THY3A/50v 35 
THY3A/100v 37 
THY3A/200v 40 
THY3A/400v 50 
THY3A/600v 60 
THY3A/800v 75 

5Amp-T064 
THYSA/50v 38 

THYSA/100v 
THY5A/200v 
THY5A/400v 
THY5A/600v 
THY5A/800v 

46 
50 
57 
60 
75 

5 Amp T088 
THYSA/50v 
38 THYSA/100v 45 
THY5A/200v 50 
THY5A/400v 57 
THY5A/600v 80 

THY5A/800v 75 
2N3525 77 
BTX30/50L 40 
BTX30/400L 70 
BT116 1.50 
C106D 38 

BTY79/400R 95 

5 Amp -10220 
PLASTIC 
THY5A/50vP 35 
THY5A/100vP 45 
THY5A/200vP 47 

THY5A/400vP 50 
THY5A/600vP 80 
THY5A/800vP 70 

10 Amp -1048 
THY10A/50v 45 
THY10A/100v 50 
THY10A/200v 55 
THY10A/400v 80 
THY10A/600v 80 
THY10A/800v 1.10 

18 Amp - 1048 
THY16A/50v 66 
THY16A/100v 80 
THY16A/200v 90 
THY16A/400v 1.20 
THY16A/600v 1.50 
THY16A/800v 2.00 

30 Amp - 1049 
THY30A/50v 1.30 
THY30A/100v 1.50 
THY30A/200v 2.96 
THY30A/400v 4.00 
THY 0'. YYv 4.20 

TRICS & DIACS 
2 Amp -1039 
TR12A/100v 30 
TR12A/200v 42 
TR12A/400v 50 

10 Amp - T048 
TRI10A/100v 55 
TR110A/200v 80 
TRI10A/400v 90 

4 Amp -10202 
TRI4A/400v 55 

8 Amp -10220 
TRI8A/400v 84 

10 Amp - 10220 
- PLASTIC 
TRI10A/400P 88 

6 Amp -10220 
TRI6A/100v 45 
TRI6A/200v 52 
TRI6A/400v 60 

12 Amp - T0220 
TRI12A/400V 70 

DIACS 
BR100 20 

ZENER DIODES 
400W 1.3V -39V 
1.3W 1.3V -100V 
10W 1.3V -100V 

all at 89p 
all at 15p 
all at 35p 

29 
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Home -built amplifiers are very popular and 
this month Kit Review takes a look at one of the 

cheapest. 

The subject of Kit Review this 
month is the RTVC IC10+10 amplifier, 
which at £14.95 must be the cheapest stereo 

amplifier you can buy. The finished amp features 10 W 
RMS output per channel, three inputs (MIC, PU and AUX) and 
bass and treble tone controls. The volume of each channel is 
varied by independent slider pots on the front panel; the tape 
output level has similar controls. Push -buttons are provided for 
mute, mono and a 'disco' function, which converts the power 
amps to mono operation and the preamplifier to a two -channel 
mixer (so that two mono record decks, for example, may be fad- 
ed in and out independently). A pre -punched chassis is included 
in the kit, with a black vinyl finish cover. 

Starting Out 
As with any kit, the first thing to do is check that all the parts 

are present (they were) and read the instructions thoroughly. 
This caused my confidence in RTVC to flag slightly, as, despite 
their assurances, there are several errors. The colour code for a 
1RO resistor is brown -black -gold, not brown -black; 6k8 is blue - 
grey -red, not blue -grey -blue; and D2 is shown the wrong way 
round on the circuit diagram. 

It is also disconcerting to discover that three holes in the 
chassis have to be redrilled because they're in the wrong place, 
and the power amp PCB has to be drilled. I would have thought 
that, on the whole, a kit like this is more likely to be bought by 
the beginner or less experienced constructor who is unlikely to 
own a PCB drill. I don't recommend using a domestic drill; I tried 
it with the first PCB I made myself and ended up with two 
halves. Slapped wrists, RTVC. 

As well as a PCB drill, you might find a solder sucker handy 
as well. Two components on the preamp (a Mullard module) 
have to be removed and replaced with different values. Take 
care when you do this as the PCB tracks are thin and can lift off. 

Power Amp 
Once the board had been drilled, the construction of the 

power amp presented no problems, except that the diodes are 
marked on the overlay with a'+'; I would have preferred to see 

'anode' or 'cathode' which is less ambiguous. The overlay is a 
photographic one and fairly clear. Lengths of wire should now 
be soldered for all connections (except the inputs) as these 
solder directly to the foil side of the board, which is inaccessible 
once the board has been mounted. A good point about this kit is 
that power ICs are used which make construction a great deal 
easier than if power transistors were used. 

Preamp And Controls 
I found this part of the kit very tedious and fiddly. Being 

basically lazy I hate interwiring, and there's a lot of it in this kit. 
The best method is to fit the lower switch bank and the slider 
pots to the front panel first - interconnect them and solder 
generous lengths of wire where appropriate for connections 
elsewhere in the chassis. Note that some of the links between 
pins on the switches can be made on the underside as the pins 
go right through; otherwise things get a bit cramped. Then 
mount the top switch bank and the DIN input sockets on the 
rear panel and complete that part of the wiring. Finally, solder 
lengths of wire to all the rotary pot pins (including the two cross - 
connections) before mounting them on the front panel. Once 
they're in place you can complete all the connections to the 
preamp and fit cable ties to keep things neat. Wirestrippers are 
essential to prevent damage to your fingers and/or sanity. 

Rearguard Action 
Before bolting the power amp to the chassis, the signal 

earth lead from the front panel switches should be cut to length 
and soldered to the copper side of the board. The board is held 
in place by the ICs which should not be insulated from the 
chassis - this acts both as a heatsink and the negative supply 
connection. The input connections from the switch bank can 
now be soldered directly to the leads of the input resistors. Fit - 
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FEATURE 

This is what you get in the kit. What you don't get includes connecting wire, 
mains lead and a mains switch. The preamplifier is supplied as a ready -built 
module. 

Halfway home and the worst is over. As you can see, the amount of 
interwiring required is extensive. The section shown corresponds to the 
instructions below. 

17 

ting the remaining rear panel sockets proved a trial of strength, 
as the retaining rings are very stiff! The photograph showing the 
output connections is a bit indistinct and reference to the main 
circuit diagram for clarification revealed another mistake - 
the pins on the headphone socket are incorrectly numbered. I 

finally solved the problem by assuming the wiring was sym- 
metrical. 

Finishing Off 
The final bits to fit are the fuseholder, rectifier, transformer 

and mains switch - you have to provide the latter yourself as 
RTVC describe it as optional. I would have thought it was essen- 
tial. After making the power supply connections and com- 
pleting the case construction the amp is ready to go. The in- 
structions do not say anywhere that the mains earth lead should 
be bolted to the chassis - this is a serious omission considering 
the large amount of bare metal on the chassis. 

L.P. 1183 PRE. AMP MODIFICATION AND CONNECTIONS 

l 

5 112 

20 

LINKS to +VE on rect. 

Above: Several component changes are required on the preamp module. 

LEFT CHANNEL 

1 MEG 

.SI 

0.01 MFD 

/4 /121 -11:21) ll RIGHT CHANNEL 

BRAIDING 

201 I 
12 

MIC. P.U. AUX. 

O O 

f f1 f`l 
5 P.0 T 

O 5\ 
D A ['T_ I 
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IS 

o C 
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E 

3MIC T 
I' 5' 

Above: An example from the RTVC instruction sheet. The 
drawings are quite clear and constructors should have no problem 
in following them. 
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FEATURE : Kit Review 

Everything in place and ready for testing. All the sockets mount on the rear 
panel - three inputs, DIN loudspeaker sockets and a headphone socket. 
Inserting the headphones automatically mutes the speakers (provided you got 
the wiring right!). The power ICs bolt directly to the rear panel too, so that 
the chassis provides both heatsink and earth return; but make sure you 
connect the mains earth too. 

In Use 
The amplifier worked perfectly first time; and even the of- 

fice audiophile admitted that the kit represented good value for 
money. Some hum is evident when no signal is present but this is 

not noticeable when you're actually playing music. Having 
already built the '12+12' kit which this amplifier replaces, I feel 
that the new version offers a definite improvement in layout, 
appearance, ease of construction and sound quality. Although 
the kit took me eight hours to complete, this was partly due to 
double-checking the errors in the instructions and partly to 
deciding the best approach to adopt - I'm sure I could build a 

second one in half the time. 
I have contacted RTVC regarding the errors and await their 

reply, which will be published in Digest next month. 

Conclusions 
For the price involved this kit represents a good buy (I once 

built a homebrew power amp with tone controls from discrete 
components that cost me £20). However, the kit would pro- 
bably appeal more to the beginner in electronics and so the er- 
rors in the instructions and the need to drill the PCB are definite 
minus points. As RTVC suggest in the instructions, having a 

friend who is familiar with electronics is a good idea if you 
should need any help. PETER GREEN 

BUYLINES 
10 + 10 Watt Stereo Amplifier Kit £14.95 plus £2.90 postage and pack- 
ing. RTVC, 323 Edgware Road, London W2. Telephone: 01-723 8432. 

ETI 

Bind it 
It's so easy and tidy with the Easibind 
binder to file your copies away. Each 
binder is designed to hold approximately 
twelve issues and is attractively bound 
and blocked with the ELECTRONICS 
TODAY INTERNATIONAL logo. 

Price U.K. f3.95 including postage, packing 
and V.A.T., overseas orders add 30p. Why not 
place your order now and send the completed 
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EASIBIND LTD., 4 UXBRIDGE STREET, 
LONDON W8 7SZ. Tel: 01-727 0686 
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4d 
6 piano type keys 

ç GI B.K. ELECTRONICS th4 nd 
A SOUND CHOICE ST oc,sr 

or 
* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS 

A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY 

STEREO CASSETTE TAPE DECK MODULE. 
Comprising of a top panel and tape mechan- 
ism coupled to a record/play back printed 
board assembly. Supplied as one complete 
unit for horizontal installation into cabinet or 
console of own choice. These units are brand 
new, ready built and tested. 
Features: Three digit tape counter. Auto- 
stop. Six piano type keys, record, rewind, 
fast forward. play, stop and eject. Automatic 
record level control. Main inputs plus 
secondary inputs for stereo microphones. 
Input Sensitivity: 100mV to 2V Input Im- 
pedance: 68K. Output level: 400mV to both 
left and right hand channels. Output Im- 
pedance: 10K. Signal to noise redo: 45dB. 
Wow and flutter: 0.1%. Power Supply re- 
quirements: 18V DC at 300mA. Connections: 
The left and right hand stereo inputs and 
outputs are via individual screened leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 51/2in x 
111/4in. Clearance required under top panel 
21/4in. Supplied complete with circuit dia- 
gram and connecting diagram. 
Price £25.70 + £2.50 postage and packing. 
Supplementary parts for 18V D.C. power 
supply (transformer, bridge rectifier and 
smoothing capacitor) £3.00. 

NEW RANGE QUALITY POWER LOUD- 
SPEAKERS 05", 12" and 8"). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12" and 15" 
units have heavy duty die-cast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons. 
Specification and Price: - 
15" 100 watt R.M.S. Impedance Bohm 
59 oz. magnet, 2" aluminium voice coil. 
Resonant Frequency 20Hz.Frequency 
Response to 2.5KHz. Sensitivity 97dB. 
Price £32 each. £2.50 Packing and Car- 
riage each. 

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

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet. 1" aluminium voice coil. 
Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Price 
£8.90 each. £1.25 Packing and Carriage each. 

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

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

Type 'A' Sin round with removable 
wire mesh. Ideal for bookshelf hi-fi 
speakers. Price (Type 'A') £3.45 
each. 
Type 'B' 31/2in super horn. For gen- 
eral purpose speakers disco and PA 
systems, etc. Price £4.35 each. 

types' Type 'C' 2in x 5in wide dispersion 
horn. For hi-fi systems and quality 
disco etc. Price £5.45 each. 
Type 'D' 2in x 6in wide dispersion 
horn. Frequency response ex- 
tending down to mid -range (2000 
c/s) suitable for hi-fi systems and 
quality disco. Price £6.90 each. 
Post and Packing, all types, 15p each 
(or SAE for Piezo leaflets). 
12" 80 watt R.M.S. loudspeaker. 
A superb general purpose twin cone loudspeaker. 
50 oz. magnet. 2" aluminium voice coil. Rolled 
surround. Resonant frequency 25Hz. Frequency 
response to 9KHz. Sensitivity 95de, 
Attractive blue cone with aluminium centre dome. 
PrÌce E16.49 ea x £2.50 P&P. 

Type 'A' Type 'C' Type 'D' 

GEC AM/FM STEREO TUNER AM- 
PLIFIER CHASSIS. Originally de- 
signed for installation into a music 
centre. Supplied as two separate 
built and tested units which are eas- 
ily wired together. Note: Circuit dia- 
gram and interconnecting wiring 
diagrams supplied. Rotary Controls: 
Tuning, on/off volume, balance, tre- 
ble, bass. Push-button controls: 
Mono, Tape, Disc., AFC, FM (VHF), 
LW, MW, SW. Power Output: 7 
watts RMS per channel, at better 
than 2% THD into 8 ohms. 10 watts 
speech and music. Frequency Res- 
ponse: 60Hz-20kHz within ± 3dB. 

Tape Sensitivity: Output - typically 
150 mV. Input - 300 mV for rated 
output, Disc Sensitivity: 100mV (ce- 
ramic cartridge). Radio: FM (VHF), 
87.5MHz - 108MHz. Long wave 
145kHz - 108kHz. Medium wave. 
520kHz - 1620kHz. Short wave. 
5.8MHz - 16MHz. Size: Tuner - 
23in x 15in x 71/2 in approx. Power 
amplifier - 2in x 71/2in x 41/ein ap- 
prox. 240V AC operation. Supplied 
complete with fuses, knobs and 
pushbuttons, and LED stereo bea- 
con indicator. Price £23.50 plus 
£2.50 postage and packing. 

JVC TURNTABLE. JVC Turntable 
supplied complete with an Audio 
Technica AT10 stereo magnetic car- 
tridge. 
*'S' shaped tone arm. * Belt driven. * Full size 12in platter. * Precision calibrated counterba- 

lance weight (0-3 firms.) * Anti -skate (bias) device. Nylon 
thread weight. * Damped cueing lever, * 240V AC operation, (50Hz). * Cut-out template supplied. 

Size - 123/4in x 153/4in (approx). 
Price £28.50 plus £2.50 postage and 
packing. 

FIRE ALARM CENTRAL CONTROL UNIT IS.T,C.1- 
Ideal for Fire or Burglar Alarm Systems 

* Responds to normally open or closed 
switches (or smoke detectors etc.) * Complete with an internal EXIDE lead 
acid accumulator (dry charged) as a 
back-up for mains failure. This is 
trickle charged. * 6v-2 amp output for Fire/Burglar 
alarm, etc. * Re -set button for silencing Fire/Burg- 
lar alarm. * Internal buzzer which sounds if re -set 
button ifpressed until initiating switch 
is cleared. * Wall mounting, complete with red 
case, approx. 11" x 71/2" x 4". * 240v AC operation. 

Price 18.50 + £3 postage and packing. 

LOUDSPEAKER 
High quality full range 8in loudspeaker. 10 
watts RMS, Bohm. Rolled surround with 
aluminium centre dome. 
Price £3.75 each plus £1.00 Postage and 
Packing. 

B.K. ELECTRONICS 
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY 

* SAE for current lists. * Official orders welcome. * All prices include VAT * Mail order only * All items packed (where applicable) in special 

VISA 
energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. 
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If you're into 
MICROPROCESSORS 

then they should be into an 
M P UroBreadBoard 

main 
microprocessor .0; area 

bus 
strips 

alpha numeric indexing 

eral 
ups areas 

* MPU Section accepts 24, 28, 40 & 64 pin 
DIL microprocessors 

* Auxiliary Areas accept any .3" or .6" RAM, 
ROM or peripheral chip 

* Power Bus Strips on all sides 
* 5 incoming turret Power Terminals 
* Component Support Bracket included 
* Over 1400 contact points 
* Alpha -Numeric column and row indexing 
* Eurocard size (160mm x 100mm) 
* Slots onto all BIMBOARDS 
* Non -Slip rubber backing 
* Ideal for schools and colleges 
* Long life, < 10m.ohms, nickel silver contacts 

The PROFESSIONALS breadboard 
that BEGINNERS can start on 

BOSS INDUSTRIAL MOULDINGS LTD 
2 Herne Hill Rd, London SE24 OAU, England 
Telephone 01-737 2383 Telex 919693 
Cables & Telegrams: LITZEN LONDON SE24 

Please send me .... MPUroBreadBoard(s) @ £18.i, 
This price includes VAT & PP, is applicable from Mar. 1, '81, 
but please add 15% for Overseas Orders, make cheques/P.O. 
payable to BOSS Industrial Mouldings Ltd and allow 10 days 
for order processing and cheque clearance etc. 

t enclose a cheque/P.O. to the value of £ 

Name' 
Company 
Address 

All these 
advantages... 

Instant all-weather starting 
Smoother running 
Continual peak performance 
Longer battery & plug life 
Improved fuel consumption 
Improved acceleration/top speed 
Extended energy storage 

..in kit form 
SPARKRITE X5 is a high performance top quality indur ti 
discharge electronic ignition system designed for the tiler ironu_ti 
D I Y. world- It has been tried, tested and proven to he utterly 
I eliable. Assembly only takes 1 2hours and installation 
even less due to the patented "clip on' easy fitting 

The superb technical design of the 
Spar rknteci rcuitrrlinnnatepr nblenrti of rlu 
contact breaker There is no mrshre clue to 
contact breaker bounce which iselnnlnaterl 
electronically by a pulse suppression 

ir curt which prevents the unit firing if the 
points bounce open at high R P M 
Contact breaker burn is eliminated by 
reducing the cup ent by 9hrli, of the norm 

There is also a unique extended dwell 
circuit which allows the coil a longer 
period of turne ro store its energy hefore. 
discharging to the plugs The unit includes 
hi nit nl static timing light systc nis function 
light and security changeover switch 
Will work all rev coilnters 

Fits all 12 v negative -earth vehicles 
with coil/distributor ignition up to 8 cylinders. 
IHE -KITCOMPRISESEVERYTHINGNEEDED 
Die pressed case Ready drilled aluminium extruded 
base and heat sink, coil mounting clips and accessories All kit 
components are guaranteed for a period of 2 years fr ore date of 
purchase Fully illustrated assembly and installation instructions are 
included 

Roger Clark the world famous rally driver 
says"Sparkriteelectronic ignition systems 
are the best you can buy" 

Vth1iÍE 
PERFORMANCE 

ELECTRONIC IGNITION 

1 
1 

Electronics Design Associates, Dept. ETI/5 
2 Bath Street, Walsall, WS1 3DE 
Phone: (0922) 614791 
Name 

7 
1 

Address 

Phone your order with Access or Barclaycard 

Inc. V.A.T. and RP OUANTITY RUM 

X5 KIT £1695 
ACCESS OR BARCLAY CARD No. 

I enclose chequePO's for 

Cheque No 

Send SAE d brochure only required. 

1 
Telephone Number 

34 

TI/5/81 
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ELECTRONIC GAMES 
CQ OUR CARTRIDGE 

.V. GAM 

SEMI -PROGRAMMABLE T.V. GAME- 
* 4 Cartridges * Mains 
Adaptor 

£39. Normal Price £73 jU 
NOW REDUCED TO: Inc VAT 

DATABASE T.V. GAME 

FULLY PROGRAMMABLE 
CARTRIDGE T.V. GAME 
14 Cartridges available 
Normal Price £87.86 
NOW REDUCED TO: 

£59 
inc . VAT 

CHESS COMPUTERS 

SPEAK & SPELL 
Normal Price £49.95 
NOW REDUCED TO: 

£39.50;7:, 
Teach your child to 

ó4i spell properly with 

°s 
this unique learning 
aid. Fully automatic 
features and scoring. 
Additional word 

`I modules available to 
extend the range of 

words. 

Electronic Chess 
Chess Traveller 
Chess Challenger 7 

Sensory 8 
Sensory Voice 
SPECIAL OFFERS: 
VOICE CHESS CHALLENGER 
Normal Price £245 NOW £135.00 
SARGON 2.5/BORIS 2.5 
Normal Price £273.70 NOW £199.96 
All pices include V.A.T. 

We carry a range of over 15 
different Chess computers: 

£29.95 
£49.95 
£79.00 

£119.00 
£259.00 

ADDING MACHINE 
O MPIA HHP 1010 

Normal Price £57.21 
NOW REDUCED TO: 

I 
. 1 £34 VAT 

Uses ordinary paper) 
No need to buy expensive 
thermal paperi 
Fest add listing PRINTER, 

,re CALCULATOR- 2 lines per 
^g. second, 10 digit capacity 

Uses normal adding 
machine roils. Battery or !-v mains operated. 

{ 
lily l Size 91A 'x4Ya"x2Vd. 

,Mains ode e,rml 

!` ATARI 
T.V. == GAME 

The most popular . .Game on 
the market with a range of over 
40 cartridges including SPACE 
INVADERS with over 112 216 Ur. 

mes on one cartridge. inc. VAT 

SPACE INVADERS 

149494'41414 
at at Aft 191 A6 at 

AleTrfR 
t fe 

A A 

4..ilIBM11.1.+ 
Hand-held Invaders Games available £19.96 

r Invaders Cartridges available to fit 
ATARI/RADOFIN/ACETRONIC/Ph'/LIPS G7000 

r Cartridges also available for 
MATTEL/T£LENG/ROWTRON/ 

DATABASE/INTERTON 

TELETEXT crime £199 
THE RADOFIN TELETEXT ADD-ON 

ADAPTOR 
Plug the adaptor into the aerial socket of your 
colour T.V. and receive the CEEFAX and 
ORACLE television information services. 

THIS NEW MODEL INCORPORATES: 
Double height character facility 
True PAL Colour 
Meets latest BaC & IBA broadcast specifications 
Push button channel change 
Unnecessary to remove the unit to welch normal 
TV programmes 
Gold.placed circuit board for reliability 
New SUPERIMPOSE News Flash facility 

24 TUNE 
ELECTRONIC DOOR 

BELL 
Normal Price £19.70 
NOW REDUCEDTO: 

£ 1 1 ̀ -%D Inc VAT 

Plays 24 different tunes 
with separate speed 
control and volume 
control. Select the most 
appropriate tune for your 
visitor, with appropriate 
tunes for different times of 

the yearl 

MATTEL T.V. GAME 

The most advanced TV game in the world. 20 
cartridges evadable. g 

KEYBOARD coming 
soon to convert the 9r VinAsT. 

MATTEL to a home computer with 16K RAM- fully 
e.pandeble and programmable in Microsoft Oasis. 
Other accessories will be available biter in upbeat. 

THE OLYMPIA -POST OFFICE APPROVED 

TELEPHONE 
ANSWERING MACHINE 

WITH REMOTE CALL -IN BLEEPER 
This telephone answering machine is manufatured by Olympia 
Business Machines, one of the largest Office Equipment 
manufacturers In the U.K. It is fully POST OFFICE APPROVED 

and will answer and record messages for 24 hours a day. With 
your remote call, in bleeper you can receive these messages by 

telephone wherever you are in the world The remote call -in 

bleeper activates the Answer/Record Unit, which will at your 
command repeat messages, keep or erase them, and Is 

activated from anywhere in the world, or on your return to your 
home or office. The machine can also be used for message referral, if you have en urgent appointment, but 
ere expecting an important call, simply record the 'phone number' and location where you can be reached. 

With optional extra bleepers (£13 each) th is facility can be 'rime nded to colleagues and members of the family. 

Using a C90 standard cassette you can record as many as 45 messages. The announcement can be up to 16 

seconds long and the incoming message up to 30 seconds long. 

The machine is easy to install and comes with full instructions. It is easily wired to your l unctionbox with the 

spade connectors provided or alternatively a lack plug can be provided to plug into a jack socket. Most 
important. of course, is the fact that it is fully POST OFFICE APPROVED 

The price of (135 line. V.A.T I includes the machine, an extra -light remote call -in Bleeper, the microphone 
message tape, A/C mains adaptor. The unit is 9'4"x6"x21/2" and is fully guaranteed for 12 months. The 
telephone can be placed directly on the unit - no additional desk space is required. 

£135 Inc 
VAT 

FOR FREE BROCHURES -TEL: 01-301 1111 

MAIN ROAD 

NOTE The IM of Netherley Road 
h one way only Please enter from 
Srdoup N',,.n Suev, 

For free dlutireted brachurm and reviews on our range of siemrnmc games. please itiepnoneet 
3011111 Free delivery serviceavedebie To order by telephone pitase molemar name address 
end ACCESS' BARCLAYCARD number. and leave the rest to us Post and oecerng Free of Charge 
Excrete dery aetivery service wadable 

. CALLERS WELCOME - Demonstrations oily al our Siacup shop. open from 9em.6pm, 
Mondarseturdar lEerh Closing Thursday Iprn Late rawninp Fr 
2 YEAR GUARANTEE - All goads ere covered by a fun war s guarentee and many are 
further covered by our e.oiuerve Silica Shop veer Guarantee 
MONEY BACK UNDERTAKING - If mu ere unsatisfied wan your purchase and return a 
wrmin 7 dam we volt give you . lull rotund 

. AFTER SALES SERVICE Available on all machines mil of guarantee 
cUMPt I Ii1Vt PHft:tS We are never wingry unoersoe 
HELPFUL ADVICE ...metee on the suitability of each mncinnn 

`Rea 
F^CILLI TIES - Fuilcredit lecriitiiie.verlebie wer 12.24 or 36 months eU unemdve 

peel EXCHANGE SCHEME evadable on 2. hens ,nnclunes 
C.REOIT CARDS W1LCOMF Acces, :0,d T,.ei Ciup Ainer.,:eri Fmmss 

SILICA SHOP LIMITED Dept. Elm 
1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX 

Telephone: 01-301 1111 or 01-309 1111 

911 1111195 

11111,1111) ill 

.11111 II If 

'11111110 'WI 'm 

II III 

!WNW 

' 
.Miti 
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SYNTHESISER 
SEQUENCER 

1 I 1 I 
yr 6N fVTff fea VC OUT 

r 

SEULA NC START 

NEXT SEOUENf.E START 

PUWERTRAH 

474 TA MONITOR 

ETI 1024 NOTE COMPOSE 

1024 COMPOSER 

RESET 

e 6-^ 

NOTE LENGTH 

P.A. 
CXf 

REST 

11r 

d. 

O 

Treat your synth to this sequencerlcomposer and let it play sequences 

of up to 1024 notes. Design by Richard Becker of Powertran Electronics. 

The 1024 composer is a machine which will repeatedly 
cause a synthesiser to play a predetermined series of 
notes either as short sequences or a large composition of 

1024 notes, ie several minutes long. The sequence can be of any 

number of notes from two to1024. If the length is less than 1024 

then the unused sections of the memory of the composer can be 

used for alternative sequences as there is full control over the 
starting and finishing points of the sequence. For example, 64 

different 16 -note sequences or 128 different eight -note se- 

quences could be stored. The address of the note being played 
or entered is shown clearly on four seven -segment LED displays 

whilst the address at the beginning and end of the sequence 
selected are indicated by the position of the rotary switches 

which set them up. 
The memory stores not only the pitch of the notes but also 

their length. There is a choice of six lengths ranging from half a 

beat to four beats. In addition, a rest or series of rests of one beat 

can be entered. 

Socket To Me 
The composer is programmed from the synthesiser by 

plugging into the VOLTAGE CONTROL OUT and GATE OUT 
sockets, Transcendent 2000 owners needn't feel left out! You 

can easily add a couple of jack sockets to the rear panel of the 
2000 and fit three bits of wire; VC OUT to lC6 pin 6, GATE OUT 
to 1C4 pin 6 and common line to common line on the HI OUT 
socket. As for any other synths without these sockets, if the 
handbook mentions 1 V/octave (the standard) you will be able 

to find the control voltage at the input of the VCO and the gate 
voltage at the input of the ADSR. The synth control voltage is 

converted to a digital code by an integrated A -to -D (analogue to 
digital) converter. An integrated D -to -A converter does the op- 
posite on playback. 

The outputs of the composer plug into the EXT VC IN and 
EX GATE IN sockets of the synth. Provision is made for the gate 
voltage to be of either polarity depending on the synth's require- 
ment (the Transcendent 2000 requires a negative gate voltage). 
A synth usually sounds at its best when the filter is tracking with 
the VCO. If there is a control input for the VCF put the control 
voltage into here too. If there is no such socket it will be possible 
to find a suitable point on the VCF to inject the control voltage. 
On the Transcendent 2000 take VC IN to Q10 pin 12 via a 43k 
resistor. 

Musical Memories 
Now that we are plugged in, one of the note length switches 

is pressed. Pressing a key now programs in that note's pitch and 
length. To enter a rest, ie an interval with no note being played, 
press the rest switch followed by any key as many times as there 
are beats in the rest period. 

It doesn't matter how long you take between entering 
notes. Go down to the pub in the middle of your composition if 
you like; it will still play back with perfect timing. What's more it 
doesn't matter if there's a power cut or anyone pulls out the 
plug while you're away. Hands up all those of you who have lost 
a painstakingly entered computer program that way! The corn - 
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PROJECT 

poser, though mains powered, has a trickle charged Nickel - 
Cadmium battery to supply the memory (which uses a pair of 
CMOS 4K synchronous RAMs) when there's no mains con- 
nected. After switch -off the memory will retain the data for 
months and will change only when reprogrammed. Should you 
find that you have entered a bum note - no hassle. Just ad- 
vance the START -OF -SEQUENCE switches to the offending en- 
try, press RESET, enter the correct note/note length combina- 
tion. Take the address to where you left off, press RESET and 
carry on. 

A SERIES OF OS 

PLAYBACK WAVEFORMS 

CLOCK 11C37 P1N31 

u 

S.E.ESDE OS 
-V 

srmg4 JS 

COUNTER CHANGES ON FALLING EDGE 

/ BY FÁLLIÑG EOGË 
NITIATED (1 IC28 29 PINE 

0 

N »,G1 GEE 

PROGRAMMING TIMING 

+EYETARTG COMINGGGWN KEY FULLY pP 

I .SYNTHCHANGEGPITCH 

IC1 PIN) 

EIC PINI 

KEY SCOMING DOWN 

I_ 
; 

EMORYACCEPTºDATA-I 
M 

KEY FULLY DOWN KEY STARTS GOING UP 

'4+ MEMORY DISABLED 

ON FALLING EDGEE 
HJ R 

NEW ADDRESS LATCHED INTO MEMORY 

PULSE WIDTH EXAGGERATED FOR CLARITY 

Fig.1 Waveforms at various points in the circuit during playback and 
programming. 

120 

240V AC 

Our 

D14 

IC33 VINS 

VC IN 

GATE IN 

5V 

-15V 

Rl3 

Construction And Setting Up 
The PCB is double -sided so start by linking the two sides 

with link pins, soldered to both sides, at the points indicated by 
black dots on the overlay. Now fit everything else except the 
displays. The tempo potentiometer is soldered to the side of the 
board which its pins enter. Mica washers are required under the 
7915 and the 7815 to prevent shorting to the tracks. To fit the 
displays at the correct height above the board, stretch some 22 

swg wire to stiffen it, cut 462" lengths and bend through 90° the 
last 3 mm of each one. Lay a 10 mm thick spacer bar across 
I C11 14 and lay the displays onto the spacer. Pass a wire through 
each hole in the displays and down into the PCB, solder the bent 
ends to the display, turn over the PCB, trim off the excess wire 
and solder in place. The photographs should make this clear. 

Above and below: All the switches except the start switch mount directly on 
the PCB. The photograph below also shows the mounting details of the 
display. 

018 

+ + + 

F p155V 
1 

v gt MEMIueu0u0 tuo 

C1] 3V6 C18 
0 0 

.5V 
0 

2k2 D1J 

Fig.2 Circuit diagram for the power supply. Note that R76 (not given in the Parts List) solders directly to 
the mains transformer. See Fig.4. 

o 
OV 

NOTE'. 
IC40 IS 7815 
IC41 IS 7915 
IC42 IS 7805 
05 IS TIP300 
D6--14,18 ARE 154002 
D15- 17 ARE 154148 
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ALWAYS - 
A CHANGING RANGE OF OSCILLOSCOPES, COMPUTERS, TER- 
MINAL ETC. 

Rem No. 
1 TEKTRONIX STORAGE OSCILLOSCOPE Type 434. Current Model. As 

new. 12 months warranty (No warranty £1,400) E1,860 
2 TEKTRONIX STORAGE OSCILLOSCOPE type 564 with 3A6 & 364 [350 
3 HAMEG OSCILLOSCOPE type 412. Dual Trace 20 MHZ £250 
4 TELEQUIPMENT OSCILLOSCOPE type D61A. Dual Trace 10MHZ £200 
5 SCOPE( OSCILLOSCOPE type 4010. Dual Trace 10MHZ [170 
8 HEWLETT PACKARD OSCILLOSCOPE type 1208. (X -Y) £120 
7 MARCONI WAVE ANALYSER TF2330. Good condition [160 
8 AVO UNIVERSAL BRIDGE 8150 with adaptor A151 E80 
9 ADVANCE SIGNAL GENERATOR type E2100KHZ-100MHZ £40 

10 B & K AUTO VIBRATORp EXCITERttCONTROL type 1018 £50 

12 SOLARTRON 
Digital Vole L1450 tmeter 

V GENERATOR type G01101.2 ££40 

13 ADVANCE V.H.F. Millivoltmeter type VM79 - No probes £35 
14 ADVANCE A.F. SIGNAL GENERATOR type J2 E26 
16 KNIGHT RF Sig Gen KG686 with Sweep Marker Gen KG687. The Pair £90 
16 ADVANCE Audio Signal Generator iHIE 15HZ to 50KHZ 
17 BEULAH VIDEO MONITOR 
18 LYONS PULSE GENERATOR type PG -2E 
19 COSSOR SINE/SQUARE WAVE GENERATOR 20H2-1 MHZ 
20 AVO UNIVERSAL BRIDGE Type 1 

21 .8.I. RMS VOLTMETER type A1301 
22 LABOEAR 825 COLOUR MATCH GENERATOR CM 6004 -PG 
23 ADVANCE LF OSCILLATOR type SG65A 
24 TAYLOR AM/FM SIGNAL GENERATOR type 62A Mk Il 
26 MARCONI UNIVERSAL BRIDGE type TF1313 1 /4% 
26 MARCONI WIDE RANGE OSCILLATOR type TF1370 10HZ-10MHZ 
27 SOLARTRON TRUE RMS VOLTMETER type VM1484 
28 RANK V.H.F. SIGNAL STRENGTH INDICATOR 
29 RACAL COUNTER ELECTRONIC FREQUENCY 32MHZ type 836 
30 WAYNE KERR CAPACITANCE BRIDGE type 8541C 

£45 
£60 
[46 
[40 
[75 
[90 
[30 
£76 

E125 
E200 

£90 
[76 
£25 
E75 
E40 
146 

3' ---- - - - 
32 -20MÁ PACKARD DC CURRENT SOURCE type 81818 0.1[[175; 

0. ARC 
33 TARRONX PRE TRIG LEVEWNGSEER type 111 ££75 
34 RACAL 

H.F.IX 
PRE TRIGGER A SE GENERATORry type 111 375 

35 RACAL H. SELECTIVE ANALYSEREpe 9056 
3tì MARCONI STANDARD SIGNAL GENERATOR type TF144H 10 K2 

MHZ 
3772 SCHLUMBERGER/SOLARTRON AUTOMATIC COUNTER type FB2602 

[150 
38 BRANDENBURG PHOTOMULTIPUER POWER UNIT 0-2500Volts £90 
39 SCHLUMBERGERISOLARTRON COMPUTING VOLTMETER type JM1776 

40 HEWLETT PACKARD AC CONVERTOR type 3461A E90 

41 MUIRHEAD WAVE ANALYSER K -134-A 30-310HZ E75 

42 PHILIPS COMPARATOR 278KHZ £50 

43 HEATHKITCAPACITOR CHECKER IT -28 
TMETER 1yp 

[25 

46 HEWLETT P44 

lemur 
AACKARD FREQUENCD 

DIGITAL 
Y CONVERTOR typetp 8729A £130 

45 RACAL AUTO FREQUENCY CONVERTOR type 803fí 500MHZ [35 
47 AIRMEC ELECTRONIC VOLTMETER type 314A £75 

48 VARIAN RUBIDIUM FREQUENCY STANDARD 100KHZ/1 MHZ/SMHZ 
£800 

49 KEITHLEY INSTRUMENTS REGULATED HIGH VOLTAGE SUPPLY TYPE 
241 Accuracy +/- 0.55% or 1mv £260 

60 T.O.A. ELECTRONIC POLYRECORDER type EPR-2T £80 
51 STODDARD AIRCRAFT Radio Interference and Field Intensity Meter type 

NM -52A 376-1000MHZ (2 pieces) £276 
52 TAYLOR VALVE TESTER type 45D £46 
53 RHODE F SCHWARZ UHF TEST RECEIVER BN1623 290.940MHZ 

1 R & S Z-g IDIAPRAPH £ 300-2400 MHZ BN3562 
120 

54 £85 
66 R & 8 Unbalanced Standard ATTENUATOR BN18042/50 £45 
56 R & 8 VHF -UHF FREQUENCY METER 20-3000MHZ 9N442 E60 
67 R & S DIRECT CAPACITANCE METER BN5201 150 
58 WAYNE KERR UNIVERSAL BRIDGE type 8521 ICT3761 [76 
59 B & K HETERODYNE VOLTMETER he 
60 HEWLETT PACKARD CUP ON DC MI AMPMETER type 428A with 

probe £70 
61 SOLARTRON MORAL VOLTMETER type LM1420.2 [30 
62 SOLARTRON MENTAL VOLTMETER type 1420.2 with Meen AC Unit 815 
63 SOLARTRON DIGITAL VOLTMETER type 1867 £55 
64 MARCONI SIGNAL GENERATOR type TF995A/3/S (CT402) [226 
65 JARROLD SWEEP GENERATOR 20.112 MHZ £40 
66 HEWLETT PACKARD VALVE VOLTMETER type 412A £35 
67 HATFIELD SELECTIVE LEVEL METER type 1001 £90 
68 COSSOR NOISE LEVEL METER CT464 £18 
69 HEATHKIT DECADE RESISTANCE BOX DR1U £10 
70 MARCONI VARIABLE ATTENUATRSAL 

COUNTERTO1RMttyppteyTpFe1073A/S 
(CT421) £40 

71 
72 WAYNEAR KERRRUNIVERBAL BRIDGE type 8221A1149 
73 WAYNE KERR AF SIGNAL GENERATOR type S121 10HZ-120KHZ DE 
74 SIGNAL GENERATOR type CT344 0.1 HZ-10MHZ £30 
75 CLARE FLASH TESTER type Q103B £15 
76 MARCONI RF ATTENUATOR type TF1073A £35 
77 HEATHKIT VALVE MILLIVOLT/WEN AV -3U £15 
78 TELONIC SWEEPER 450-900MHZ £55 
79 COSSOR SWEEP OSCILLATOR type CT202 £36 
80 WEM DIGITAL VOLTMETER type 500 Mk 3 £20 
81 AIRMEC AM/FM SIGNAL GENERATOR type 2041-320MHZ £130 
82 HATFIELD TRANSISTORISED SELECTIVE LEVEL METER SAO 7820 £90 
83 S.T.C. LEVEL MEASURING SET type 743096 £80 
84 AVO TRANSISTOR ANALYSER type CT446 130 
85 SIEMENS SUPERHET RECEIVER 30HZ-1 MHZ £35 
86 R & 5 MICROWAVE POWER METER 6N2412ß00-3200MHZ E80 
87 ADVANCE SIGNAL GENERATOR B4B 100KHZ-100MHZ £25 
I d HEWLETT PACKARD DIGITAL RECORDER type 60506 £25 
89 ARYANS X -Y PLOTTER - No pen £75 
90 ADVANCE X -Y RECORDER type HR100 - No pen £60 
91 MARCONI DOUBLE PULSE GENERATOR Npe TF1400/S £50 
92 RADIOMETER WAVE ANALYSER type FRA 2Ct3A 30HZ-16KHZ £80 
93 Alk S RESONANCE FREQUENCY METER BN4312/2 30-300MHZ £70 
94 S.T.C. OSCILLATOR type 74308A £70 
95 WAYNE KERR VIDEO OSCILLATOR type 0228 10KHZ-10MHZ £30 
96 HATFIELD PSOPHOMETER Dreg 667187A £50 
97 TEKTRONIX SAMPLING OSCILLOSCOPE type 601 with 4S1 Vom.F & 

5TIA TB. 1275 
98 HEWLETT PACKARD MEMORY DISPLAY 5480A with 5486A Control TB 

and 5485A two channel input £225 
99 E.H.T. Unit 230 Volts 50 cs 25VA 7.5KV £18 

100 AVO VALVE CHARACTERISTIC METER E20 

PLEASE CHECK AVAILABILITY BEFORE ORDERING 

CONVERT THIS UNIT TO A 

SUPER BATTERY CHARGER 
Attractive green ministry quality case with remova- 
ble top end bottom plates - heavy duty power 
switches, high powered resistors to control current, 
good quality centre mounted amp meter, strip of 
wing nut terminals on front panel which can be 
used for connecting leads. All this for £3.50. P&P 
£2. Four units £12. Carriage £5. 

ST PPI G 'TORS 
6/12 position with additional where the rotor is 
coils. Device can be used as a tacho. Diagram 
supplied. Will actually work on 5 volts. 12/24 
recommended. 

£1.50 each P&P 75p 
or 5 for £5 P&P £1.50. 

STEPPING MOTORS 
200 Steps. 20 oz/in. torque, 12/24 volt input 4 -wire. 

£12 each. P&P £1.50 

KEYBOARD PAD 
Size 3x21hx2" high with 12 Alma Reed Switches. 
Blue keys marked in green 0-9 and a star with one 
blank. £4 each, P&P £1, or 5 for £15 P&P £2. 

MINIATURE KEYBOARD 
Push contacts, marked 0-9 and A -F and 3 optional 

function keys. £1.75 each. 

CRYSTALS 509 each. 
Flet metal case - 19.2KHZ; 844.8KHZ; B7G - 10MHZ. 

LOUDHAILERS. Transistorised hand-held. no leads. Standard 
internal batteries supplied. Howl Switch [20 ea. P&P £2 
INFRA RED QUARTZ LAMPS. 230V 620 Watts. Size 1312" x 
1/9" dis. [1.60 ea. 240V 1650 Watts. Size 271'4" x 12" dia., O 

BRIDGE RECORER. 2 Amp 50p ea. 
PHOTODIODE DETECTOR 4" fly leads, 25p es. 
AMPHENOL 17 -way chassis mount edge connectors 0.1 Ii 16pea. 
I.E.C. Standard MAINS LEAD. Moulded 13 vertical flat pins 
centre offset) Np ea. 
FANS. 115V 13 Watts. Size 31/4 x 31/4 x 112" BRAND NEW. 
[4.60 ea. Secondhand [2.50 ea. 
DELAY UNE. 50 nanaecs. 3 connections - ground -in -out 
Size 2 x 7/1605/16" New 25p ea. 
MOTOR 12V DC with pulley and integral semiconductor. 

=Control. New E1 ea. 
LEDER ROTARY SOLENOIDS. 115V DC. No switch assembly, 
200A1 

D H CONTROLS ROTARY SWITCH. Single pole 10 - 
way. Printed Circuit Mount. New 10p ea.100.for £7.50 

SOME TEKTRONIX 500 
RANGE OSCILLOSCOPES 
with Single Trace Plug -ins. Working. 

From £100. Phone for details 

DIODES 
All new full spec. devices 
IN3063 BAX 13. 1S44, 1N4148; 
1N3470; 1N4151. 

100 off £1.50,1,000 off £10 

pli N 1 Sub min. Size 12 X-5%76 x 1/4". 
Secondary centre tapped. New 20p ea. 
REMO TV TYPE MULTIPLIER. Two high voltage outputs end 
focus, E/ see. 
DON'T TAKE CHANCES. Use the proper EHT CABLE, 10p per 
metre or £7.50 per 100 metre/drum. P&P £2. 
PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap 75p 
ea. Box of 12 E5.60. P&P £1.50. 
RAPID DISCHARGE capacitors Smfd 4kV E5 each. P&P £2. 
MYSTERY IC PACK. Some 40 pin - good mixture - all new 
devices. 25 ICs for E7. P&P 50p. 
DECOUPUNG CAPACITORS 
0.06mfd 10V; 0.01mfd; 0.047mfd 250V; 33K, 330pf. All values 
100 for [1.N. 
E.H.T. 

MULTI 
500p R RI 2Bp 

CABLE. New 40p per metre. 
ch. 

10 -way COLOUR RI 

UHF 4 -button 
tl. 

CENUHF4115VF NSer/2x4eerh. 
CENTAUR I/5V FANS 412x4x11/2" £4.50 ea. 
EX -USED equipment, tested, Rip each. 
CONTACTONS. Heavy Duty 24V DC 5 make E1 each. 
GEC UHF/VHF 6 -button tuner E2 each. 
931A PHOTO MULTIPLIER E2 each. P&P E1. 
RANCO 250V 18A THERMOSTATS with Control knobs cali- 
brated 50-200 degree C 12.50 each. 
SOLID STATE UHF TUNERS. 30 acs E1 each. 
BRAND REX blue wire wraps 30 metres for E1. P&P 25p. 
SLIDER CONTROL 500K Log. Single track. Complete with 
knob. LenpthE 

RB . 

25p each. 

AUTO 240V0fl input 115 V. 1 Amp output £1.25 each. P&P £1.26. 
240V Input, Soc. 8V. 1.86A. Size 21/2 x 2 x 2". Good quality. 
[1.60 ea. P&P El . 

240V Input Soc. 12V 0.92A. Size 212 x 2 x 2". Good quality, 
11.50 ea. P&P £1. 
240V Input 12V 100MA. Size 80 x 40 x 42mm. 50p each. 
240V Input. Soc. 12-0-12V 50MA. Size 53 x 45 x 40mm. E1 ea. 

6610p166pV 

Input. Soc. 5V 250MA. Size 1 11/16 x 1.5 x 11/4". 2 for 

1167 Input Sec 10-0-10V1A. Size 212 x 2x 2", 2for E1.50. 
SEMICONDUCTORS 
1N4005 - 5p; 1N4002 - 3p. 
At 6p each: 
BC147, BC148B, BC157, BC158, BC237, BF197, 0A90, 0A81, 
BA154, BA243. 
At 26q each: 
TIP31, TIP41A, 2N5196JAF139, 21X341. 
BY127 10p BF181 200; BD239 49p; BD241 40p; MA343AT 
44; 8D225S ; BD233 & 6D234 Comp Pair 25W - Rip per 
p at 
REGULATOR TBA825 Sto 20V in - 5V out 100MA 106 Con. 
Epp each 8F256C 20p. 
TV AMPLIFIER TBA 120 20p each. 

CREED MODEL 75 
Printer with keyboard. Late model 

Still the cheapest way to get a printout 
from your microprocessor. Basic data and 
connections supplied. 

Used, good condition 

ONLY £25 each 
As new, Ministry boxed £40 each 

RACAL SA520 
Frequency counter. Smell compact unit. 

£15 each 

INFRA RED IMAGE 
CONVERTER Type 9606 

(CV 144) 

1e4in diameter. Requires single low cur- 
rent 3KV to 6KV supply individually boxed. 
With data. 

£12.50 each 
Infra Red Lamps also advertised 

FERRET A.T.E. 
£650 

Phone for details 

VARIAN RUBIDIUM STANDARD 
Model R20.5mhz,1mhz, 0.1mhz 

£600 

EX -MINISTRY SOLID STATE 
400 HZ INVERTOR 

28 VDC input, 115V output. Size 7 x 21/2 x 
15in approx. Connection details supplied. 

£18 each. P&P f2 

TRANSISTOR INVERTOR 
115V AC 1.7 Amp Input. Switching is at 
20Khz. Output windings from Pot Core. 
Can be rewound to suit own purpose or 
unit can be broken for host of components. 
Circuits supplied. 

£1.25 each. P&P £2. 

Integrated Circulas 
7453 SP 74H51 
7451 Sp 74538 
7402 12p 74502 
7476 20p 74154 
7495 35p 74002 
74000 17p 74004 
74(174 12p 74074 

7p 75325 t1 
10p SN15862 4p 
12p MC4028 Np 
70p 7417 14p 
18p 7441 40p 

74086 
18p 740161 

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold 
plate tester version 50p earth. 
EPROM 2708 [5.50 each, 
ELECTROSTATIC VOLTMETER 7.5KV £0 ea. P&P £1.50. 
Other ranges available - please enquire. 
TRMaY ß. Sub min. 0.25 to 1.25 pf. 1 to 4.5 pf. 7 to 45 pf. All 
at 111, each. 
HONEYWELL humidity controllers 50p each. 
THYRISTOR TIMER. Solid State. 15 secs adjustable (reset) in 

Ecase. d ri2se2óaMINIAticTUPC 

MOUNT 
SDESSC. 

2 wy 10p 

4 DIGIT 7 SEGMENT per digit plus a figure one to the left plus 
a centre minus sign to the left of the figure one with decimal 
places between digits. Good brilliance at 1.5V. 15 connections 
[2.50 each. Some E.H.T. Transformers and Capacitors avail. 
able. Please enquire. 
TELEPHONES 706 style black; grey or blue [6.50 ea; 746 style 

greyblc 7or 06 
grey 

7.50 Old1.derper 
sstyletelephone.ckE2.50 each. Discoloured 

DC SERVO MOTOR 110V 2.5Amp continuous. Double shaft. 
Brand new. 4 wire. 4 brush [25 ea. Plus carriage. 
PC Mount POTS. Wire wound with knob 200 ohm h 10 ohm. 
10p ea. 
MIN. RELAY 24V. 2 pole do. Brand new. 75p each. 
TIME DELAY RELAY 0.1 to 10 secs. 115V AC. DPDT. £5 sash. 
CAPACITORS at Sp each. 0.1uí 400V. Small rec. block PC 
Mount German class; 3300pf; 22onf250V; 0.01 mfd 160V. 
INSERT can be used as Microphone/Earpiece (Like used as 
insert in telephone but superior quality) Ex -Min. Brand new 
wrapped 75p each. or 10 for £6. 
TOROIDAL 'TRANSFORMERS. Input 0-120-240 Volts. Output 
0-12V; 0-12V. 10VA per winding. Encapsulated - identical to 
R.S. Components at £8.90. OUR SPECIAL PRICE £5 es. P&P 
£1.50. 
TANTALUM CAPACITORS -All at 10p each - 100 off 17.50. 
22mfd 6V; 39mfd 10V; 22mfd 35V; lmfd 35V. 
MINIATURE SUDE SWITCHES. Single pole 2 way 10p each, 
10 off 
HEAVY DUTY RHEOSTAT. 7.50hm 5.5Amp. Diameter 5". 
Standard 1/4" shaft £2.50 each. P&P £1.50. 

LARGE EX -MINISTRY SPEAKERS. OUTSIDE 15 ohm or 
500 ohm. Tested. £25 each or 5 for £100. 

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1.50 - where P&P not stated please use own discretion - excess refunded. 
£5 CARRIAGE ON ALL UNITS. P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS. 
CALLERS VERY WELCOME STRICTLY BETWEEN gam -fpm and 2-5pm Monday to Saturday inc. 
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome. IIlL'FI- AO LTD 
NORWOOD ROAD, READING TELEPHONE NO. READING 669656 

(2nd turning left past Reading Technical College in King's Road then first right - look on right for door with "Spoked Wheel") 



FEATURE 

SONIC 
HOLOGRAPHY 
Hologram: a three-dimensional image. Sonic: pertaining to sound. 
Sonic Hologram, therefore, a three-dimensional sound image? Well 
almost! Ron Harris explains. 

onic holograpy refers to a new principle of music 
reproduction being pioneered by Carver in their C4000 
preamplifier. The aim is to more closely approach in the 

average room, the sound field found in a concert hall, using only 
the normal stereo pair of loudspeakers. 

In operation the circuit's effect is to spread the sound im- 
age well beyond the speakers and add a marked 'depth' to the 
music. Such manipulation of the signal goes against the present 
trend in British hi-fi to exclude all controls except volume and in- 
put select. When examined closely this approach has just the 
faintest whiff of cowardice about it - rather than try and 
design a good compensation circuit it is easier to leave it out 
altogether. 

It is also true that some of the best amplifiers around today 
follow this rationale - the Meridian and the Exposure for ex- 
ample - and are none the worse for doing so. However, all liv- 
ing rooms need equalisation to overcome their imperfections 
and some help is better than none. The ideal answer is probably 
a parametric equaliser which can be tuned to cancel the major 
system/room resonances and hence flatten the overall response 
closer to that ideal straight line. 

Control Lines 
The 4000 is the exact opposite of the Meridian. It has con- 

trols for EVERYTHING. Tone controls are provided for each 
channel with variable turn -over frequencies, a most sensible 
and useful addition. An auto-correlator and an expander are 
also included with variable threshold for each. Between them 
they offer the experimenter a phenomenal increase in perceiv- 
ed signal-to-noise ratio - albeit at a small degradation in ab- 
solute sound quality. 

Right The Carver C-4000 Sonic Holography Pre -amplifier. As 
you can see from the front panel there is no shortage of 
facilities. The set of six push-button set apart, beneath the 
logo, control the main circuits - including the Sonic 
Hologram. It is a nice ergonomic touch to have the Volume 
Control well separated from the rest as it makes it easier to 
'find' in use. 

Inputs are provided for two tape decks - with full 
dubbing - two pickups, a tuner and an 'auxiliary'. Output 
level may be switch -matched to the particular power -amp in 
use. 
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The main feature is undoubtedly the Hologram Generator 
with its associated time -delay amps. Holographic reproduction 
can be obtained from the normal two speakers perfectly well, 
but for those wishing to enhance the effect still further, the time 
delay feature is useful. We will return to this later, firstly let us 
consider how the basic hologram circuit operates. 

Binaural Beginnings 
Most readers will have heard, or at least heard of, the 

binaural recording techniques, where music is captured on tape 
using a dummy head with microphones positioned in the 'ears'. 
When replayed on headphones, a remarkably accurate model 
of the original sound field is set up around the listener, ie it 
sounds very close to the hall in which the recording was made. 

Reproduce a binaural record through loudspeakers, 
however, and the field is destroyed. Headphones work because 
they isolate each ear from the other channel completely. The 
right ear hears only the sound which reached that microphone 
in the dummy head. 

The aim of Carver's Hologram circuitry is to attempt to 
simulate this isolation in a room using the loudspeakers. It does 
it by 'cross -feeding' each channel with an anti -phased version of 
the other. The left speaker thus receives a normal LH signal plus 
an added -in RH channel 'cancellation' signal. 

In order to sound 'correct' to the ear, some compensation is 
required for the fact that the ears are different distances from 
the speakers and that the head throws a sound 'shadow', effec- 
tively altering the perceived frequency response as the sound 
passes around the head. 

To properly isolate the ears, the signal from the LH speaker. 
and the cancelling signal from the RH speaker must arrive at the 
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ear simultaneously and correctly equalised. Time delay is thus 
required and the listening zone will be relatively limited. Ex- 

cessive movement will mean that the signals do not arrive in 

sync and little cancellation will occur. 

MIT Basics 
A Ph.D candidate at MIT in America did some work on 

determining the amount of time delay needed in compensation 
and also the exact modifications required to the frequency 
response. Using a technique similar to binaural recording he 
took frequency response plots, etc from two tiny microphones 
placed in his ears. 

From this emerged a figure of around 675 mS for the delay, 
and the complex frequency plot shown in Fig. 3. The closer a 

filter can be built to approximate this curve, the better will be 
the isolating effect and hence the sharper the holographic ef- 
fect. 

These plots were taken under anechoic conditions and 
things become considerably more complex under reflective 
conditions - the real world. Carver uses a12 pole filter to shape 
response below 1 kHz and a second, five pole, filter for higher 
frequencies. The phasing problems must be horrendous. Time 
delay is achieved using wide -band FET amplifiers because they 
produce a better sound quality than IC CCD delay lines. 

Amplitude -To -Phase 
One additional circuit was required in the final design, to 

allow for varying methods of 'multi-miking' records. This type of 
recording does not preserve the original sound field nearly as 

well as the simple 'crossed pair' techniques and to extract an ef- 
fective hologram it is necessary to reorganise the amplitude 
variations in the signal into a particular, very complex, phase 
relationship. This is fed to the appropriate loudspeakers. 

The C-4000 makes use of the fact that stereo positioning is 

entirely amplitude related, ie if a drum is louder on the left chan- 
nel than on the right it will appear to emanate from a position 
closer to that speaker. This enables the preamp to place the 
sound laterally and the phase information already on the recor- 
ding is then used to provide a 'depth' relationship. 

A two position switch is provided on the preamp which is 

labelled 'normal and 'theoretical'. Set to the former it optimises 
the playback for normal stereo multi-rniked recordings and 
switching to the latter will allow better reproduction of 'natural' 
recordings ie 'cross -pair' etc. 

Practise 
That's the theory then, but how does it do in practise? Very 

well actually. We tested the preamp as a 'normal' piece of hi-fi 
first of all and it exceeded its specifications comfortably on all 
counts. 

Setting up the holographic generator is a little tricky, but 
use of the special test record from Carver greatly facilitated 
things. Once aligned, seating position is critical to around three 
feet laterally and about seven feet front to back. Outside this 
area the effect is greatly lessened but still present. 

Playing a record and switching in the hologram proved to 
be an unnerving experience. The sound stage expands enor- 
mously and appears totally divorced from the speakers. On a 

classical piece the effect is simply of being nearer the orchestra 
with instruments appearing to be playing well outside the 
speakers! 

On rock records, with all their attendant re -mixing, some 
quite startling things began to happen. The Pink Floyd's 'The 
Wall' and 'Dark Side' have to be heard to be believed. Live LPs 

reproduce brilliantly, giving a greatly enhanced 'presence' to 
the music, much closer to being there! 
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Fig. 1. The time difference between the two ears with a signal source 
placed at 60° to the left of the listener. The first large rise shows the left 
ear receiving the pulse, and 675 mS later the right ear hears the same 
signal, greatly attenuated by the head. 
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Fig. 2. Frequency response differences between the two ears hearing the 
same pulse from the same place as in Fig. 1. Below 200 Hz there is little 
difference as the head is too small to 'shadow' sound below this frequency. 
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Fig. 3. The difference between the two plots in Fig. 2 drawn against 
frequency. The various troughs and peaks are introduced by ear lobes, the 
shape of the head etc. 
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FEATURE : Sonic Holography 

These were the two hi-fi components 
which produced the most 
pronounced effect from the C-4000. 
The Shure V15 IV cartridge and the 
KEF 105 II loudspeakers. Good 
results were obtained with all the 
systems we placed the C-4000 into, 
but these transducers appeared to 
work better than others. 

Overall the sound is warmer and more accessable and the 
image is no longer simply hung in between the speakers in a flat 
two-dimensional manner. Switching back to stereo from 
holographic reproduction is quite a disappointment in many 
ways as the depth appears to vanish and the image contracts so 
much. 

Adding Up 
The time delay amps included in the preamp (of around 

20 W RMS) are to drive additional speakers to the rear of the 
listener to enhance the effect. Frankly, I didn't feel this was 
needed at all. Putting in the extra units did change things, but 
two speakers were quite enough! 

Experiments also showed that some ancillary equipment 
works better than others. KEF 105s gave the best results of the 
speakers tried and the Shure V15 IV cartridge gave consistently 
better results than any other pickup. It probably maintains bet- 
ter phase relationships between signal components than the 
rest. 

So there it is. A new approach to music reproduction in the 
home - and one that works. The C-4000 is not cheap at around 
£600 but in view of the fact that it offers greatly enhanced 
reproduction of most material it deserves very close considera- 
tion. 

My thanks to Carver for permission to reproduce the graphs, used herein, 
from their brochures. 
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PROJECTS 
in Every book!! 
The '110' books have been 
acclaimed by enthusiasts, 
students and engineers. 

Each contains 110 different 
circuit applications. 

Use them as project books 
or as a source book for 

circuit ideas. 

110 

anSrRá .eg9.4iq,y pvcS i 
Yé°t,(,LFC 

`Cp,y;e5' 
eeree, 

Availabl NOW! 
from your local bookshop or in case of 

difficulty direct from us: 
please tick the books you need: 

110 CMOS 
DIGITAL IC PROJECTS 

for the I Iome Constructor 
R. M. Marston 0 408 00216 6 

110 IC TIMER 
PROJECTS 

for the Home Constructo 
Jules H. Gilder 0 408 00480 0 

ne, 

110 WAVEFORM 
GENERATOR PROJECTS 
for the Home Constructor 
R. M. Marston 0 408 00353 7 

110 SEMICONDUCTOR 
PROJECTS (2nd Edition) 
for the Home Constructor 
R. M. Marston 0 408 00322 7 

111 
ETI 5/81 

110 ELECTRONIC 
ALARM PROJECTS 
for the Home Constructor 
R. M. Marston 0 408 00269 7 

110 INTEGRATED CIRCUIT 
PROJECTS (2nd Edition) 
for the Home Constructor 
R. M. Marston 0 408 00309 X 

110 THYRISTOR 
PROJECTS 
using SCRs and Triacs 
R. M. Marston 0 408 0074 5 

' 110 OPERATIONAL 
AMPLIFIER PROJECTS 

for the Home Constructor 
R. M. Marston 0 458 00153 4 

Order NOW! Cut out this coupon and return it to Patricia Davies 
at the address below. 

Please send me copy/copies as marked above. I enclose 
a cheque/postal order for£ in total payment: 

From 
Address 

D Please send me your FULL COLOUR Brochure 

Newnes Technical Books 
Borough Green, Sevenoaks, Kent TN15 8PH 

i 
i 
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COMPUTER WAREHOUS 
RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES 

2716 5v Rail £9.50 4116 200NS16KX1DYN. 8 for £19.95 
2716 3 Rail £e-50 2114L-3 300NS1KX4 ST. 8 for £22.50 
2708 450 NS £4 -SO 2102L-3 650NS1KX1 ST. 8for£ 5-50 
2708 Ex Equip £2.25 TMS403OJL 300NS4KX1 DYN 8for£ 9-95 

All devices full spec. and guaranteed. Bulk enquiries welcome. 

TELETYPE ASR33 
I/O TERMINALS 

leg r - 
From £195 + váí 

Fully fledged industry standard AS1333 data ter- 
minal. Many features including: ASCII keyboard 
and printer for data I/O, auto data detect circuitry, 
RS232 serial interface, 110 baud, 8 bit paper tape 

, punch and reader for off line data preparation and 
ridiculously cheap and reliable data storage. Sup- 
plied in good condition and in working order. 
Options: Floor stand 112.50 + VAT 

Sound proof enclosure £25.00 + VAT 

EQUIPMENT CASES 
GIVE 

YOUR 
M.P.U. 

A HOME 
ONLY 
£9.95 
+1.95 pi, 

Superb professional fully enclosed, made for the 
G. P.O. to the highest standard, offered at a 
fraction of their original cost they feature 
aluminium sides, hinged removable front panel, 
which can be secured by 2 screws to prevent 
prying fingers. All are finished in two tone G.P.O. 
grey and although believed brand new may have 
minor scuff marks/scratches due to bad storage. 
Dimensions 16"D x 61"H x 143/,"W 

NATIONAL MA1012 LED 
CLOCK MODULE 

*12 HOUR 
* ALARM 
* 50/60 HZ 
The same module as used in most ALARM/CLOCK 
radios today, the only difference is our pricel All 
electronics are mounted on a PCB measuring only 
3" x 1h" and by addition of a few switches and 5/16 
volts AC you have a multi function alarm clock at a 
fraction of cost. Other features include snooze 
timer, am pm, alarm set, power fail indicator, flash- 
ing seconds cursor, modulated alarm output etc. 
Supplied brand new with full data only 
Suitable transformer £1.75. f5.25 

SEMICONDUCTOR 
'GRAB BAGS' 

Amazing value mixed semiconductors, include 
transistors, digital, linear I. C.'s, triaa, (lodes, bodge 
recs. etc. etc. All devices guaranteed brand new, full 
spec. with manufacturers markings, fully guaranteed. 
- ` 50 + BAG £2.95 100 + BAGS £5.15 

MUFFIN FANS 
Keep your equipment Cool and Reliable with our tested ex-egwpment 
"Muffin Fans" almost silent running and easily mounted. Available in 

two voltages. 110 V.A.C. £5.05+pp 90p OR 240v AC. f8.15+pp 
Me DIMENSIONS 4}' a 4}" x 1 } . 

1 IfCTRONIC 
COMPONENTS 
K IOUIPMENT 66% 

DISCOUNT 
Due to our massive bulk purchasing programme 
which enables us to bring you the best possible 
bargains, we have thousands of I.C.'s, Transistors, 
Relays, Cap's., P.C. B.'s, Sub -assemblies, Switches,, 
etc. etc. surplus to our requirements. Because we 
don't have sufficient stocks of any one item to 
include in our ads., we are packing all these items 
into the"BARGAIN PARCEL OF A LIFETIME" 
Thousands of components at giveaway prices! 
Guaranteed to be worth at least 3 times what you 
pay plus we always include something from our ads. 
for unbeatable value!! Sold by weight 

2.5kls f 4.75+pp f1.25 5kls f 6.75+pp £1.80 

10k1s f11.75+ pp f2.25 20kIs f 19.99+pp f4.75 

NOW OPEN 
MONDAY -SATURDAY 

9.30-5.30 
n stoc now test equipment, microprocessors, to et 

rs pas, heral 

transformers, power supplies, scopes, sig. ge^ s, 

equipment, I.C.'s, tools, components, variacs, keyboards, 

transistors, microswitches, V.D.U'ssub-assemblies 
+ thousands of 

other stock lines. Just a mere fraction of our vast range, is 

displayed below: 100's of bargains for callers. 

ICLTERMIPRINTER SCOOP PURCHASE 
300 BAUD TERMINALS 12" VIDEO MONITORS 

PRICES 
REDUCED 

ONLY 
£295 
+ CAR 
+ VAT 

Made under licence from the world famous GE Co. 
The ICL Termiprinter is a small attractive unit with 
so many features it is impossible to list them in the 
space available! Brief spec. as follows; RS232 
serial interface, switchable baud rates 110, 150, 
300, (30 cps), upper and lower case correspond- 
ence type face, standard paper, almost silent run- 
ning, form feed, electronic tab settings, suited for 
word processor applications plus many more 
features. Supplied in good condition and in work- 
ing order. Limited quantity. 

CONNECT 
DIRECT TO 
YOUR MICRO 

Made by the "BALL MIRATEC" CORPORATION USA 
the C012 is a self contained, mains powered chassis 
professional monitor. All controls are inbuilt on a 

single PCB with exception of the brightness control 
which can be brought out for external use. Many 
features such as composite video, quoted bandwidth 
of 19 Mhz, superb linearity and definition make this a 

must for any MICRO/CCTV application. 
Brand new and boxed only r -/ 
+ carriage £7.50 + VAT. £9 /.50 + VAT 
Input harness, brightness pot and connector £2.50 
+ VAT. Dimensions 9"H x 11"D x 11;'W 

HURRY WHILE STOCKS LAST 

OP PRESS - STOP PRESS - STOP PRESS - ST 
STEP INTO THE 80's EX 

S7pCK 

WITH TOMORROW'S WORLD TECHNOLOGY TODAY 
The'TANTEL" Post Office approved 

PRESTEL-VIEWDATA ADAPTOR 
At last this amazing piece of micro technology is available at a price you can 
afford. Just connect to the aerial socket of any colour or black and white 
domestic TV receiver and to your Post Office installed jack socket and you 
are into the exciting world of PRESTEL. Via simple push button use you are 
able to view a staggering 170,000 pages of up to the minute information on 
many services and utilities, order goods from companies, even play 
games!! All this and more without ever leaving your armchair! 

ONLY£170 +VAT5Send£197.50p 
Note: When ordering please give the addr ss and telephone number where the Tantel 
adaptor is to be used, we will arrange all det ils with the Post Office for installation of the 

jack socket (norm Ily within 7 days). 

JUST IN 
Secondhand chassis 9" Blue - 
best mains powered video 
monitors, composite video 
input with inbuilt 5v 3 amp DC 
P.S.U. Tested, but unguaran- 

teed 

£39.99 + £7.50 carriage 
Complete with circuit. 

MANUFACTURERS 
ONLY 

100,000 EX STOCK Miniature 
relays continental series by 
Keyswitch, etc. all contact 

forms all impedances. 

CALL FOR QUOTES 

WE'VE BOUGHT ANOTHER SHIPMENT! 
SAVE OVER £1300!! 

DZM 180 CPS HIGH SPEED 
MATRIX PRINTERS 

NOW ONLY 

£499 + VAT 

This must be one of our greatest bulk 
deals, this fabulous printer is listed at 
over £1800 and judging by the 
construction we are not surprised. 
Made under license from the 
LOGABAX Co. the DMZ180 is an 
exceptionally sturdy high speed 180 cps 
matrix printer, capable of printing up to 
132 characters per line on standard "Fan Fold" sprocket fed paper. A 
precision 7 x 7 matrix head using ruby bearings, gives a clear 
concise type font. Many other features include internal buffer for 
high throughput, standard ink ribbon, software controllable form 
and tab functions, standard "CENTRONICS" ASCII parallel interface 
etc. etc. 
Optional extras Floor Stand £30.00 + VAT, Paper Stand £18.00 +VAT 

ELECTRONICS 
Dept. Eí.1.64-66 Mellon Rd., Thornton Heath, MAIL ORDER 
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800 INFORMATION 
Unless otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum 
order value £2.00. Prices and Postage quoted for UK only. Where post and 
packing not indicated please add 60p per order. Bona Fida account orders 
minimum £10.00. Export and trade enquiries welcome. Orders despatched 
same day where possible. Access and Barclaycard Visa welcome. 

STOCKST SOFTY 
EPROM BLOWER 

Software development system 
invaluable tool for designers, hobby- 
ists, etc. Enables open heart surgery 
on 2716, 2708 etc. Blows, copies, 
reads EPROMS or emulates 
EPROM/ROM/RAM in situ whilst 
displaying contents on domestic TV 
receiver. Many other features. £115 
+ carr. + VAT. Optional 2716, 2716 
Function Card £40 + VAT. PSU £20 

+£1.50 cart. +VAT 
Write or phone for more details. 

3K X 8 RAMIC CARDS 

BRAND NEW PCB organised as a 3K x 
8 page memory with 24 socketed 2102-L 
65Ons Rams, 4 Eprom Sockets and 16 

TTL Chips for decoding. All IC's guaran- 
teed. 

Complete with circuit only 

£24.50 +£1.75P.P 
Dimensions 264 x 195mm. 

0.1" connector. 

MEMOREX/BASF 
7 MB HARD DISK 

DRIVES 
Model 630-1 B disk drives by Memorex BASF, TTL 
signals in and out, high speed, IBM 2311 compat- 

ible. Sold in good condition but unguaranteed. 

£175.00 + VAT 
BUYERS COLLECT 

"THE MULTIVOLT PSU" 
The PSU to end all your MPU/LAB requirements, 
made by "Weir" Electronics at over £200.00. The 
supply features full regulation, current limit, and 
overvoltage protection on all 7 outputs, just look at 
the spec. 
+5v @ 12 amps, +5v @4.5 amps, +5v @4 amps, 
+30v @2 amps, +12v @ 2.5 amps, -12v@2.5 
amps and -9v @ l amp. 
A superb unit supplied in two grades, complete 
with data. 

Brand New, Fully Tested £59.99 
Used and Untested £39.99 
Carriage and Insurance £7.50 

ftc FULLY CASED 
ASCII CODED 

KEYBOARDS 

Straight from the U.S.A. made by the world famous R.C.A. Co., the 
VP600 Series of cased freestanding keyboards meet all require- 
ments of the most exacting user, right down to the price) 
Utilising the latest in switch technology. Guaranteed in excess of 
5 million operations. The keyboard has a host of other features 
including full ASCII 128 character set, user definable keys, 
upper/lower case, rollover protection, single 5V rail, keyboard 
impervious to liquids and dust, TTL or CMOS outputs, even an 
on -board tone generator for keypress feedback, and a 1 year full 
R.C.A. backed guarantee. 

VP601 7 bit fully coded output with delayed 
strobe, etc. 

VP611 Same as VP601 with numeric pad. 

VP606 Serial, RS232, 20MA and TTL output, with 
6 selectable Baud Rates. £60.95 
VP516 Same as VP606, with numeric pad, £72.50 
Post, Packing and Insurance. £1.95 
ORDER NOW OR SEND FOR DETAILS. 

£43.95 
f54.95 

5v D.C. POWER SUPPLIES 
Following the recent "SELL OUT" demand for our 5v 
3 amp P.S.U. we have managed to secure a large quan- 
tity of ex -computer systems P.S.U.'s with the following 
spec.; 240 or 110v A.C. input. Outputs of 5v @ 3-4 
amps. 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and 
7.2v outputs are fully regulated and adjustable with 
variable current limiting on the 5v supply. Unit is self 
contained on a P.C.B. measuring only 12" z 5" x 3". 
The 7.2v output is ideal for feeding "on board" regu- 
lators or a further 3 amp LM323K regulator to give an 
effective 5v @ 7 amp supply. 
"Supplied complete with circuit at only £10.95+11.75pp. 
Believed working but untested, unguaranteed. 



Friday 

BRISTOL 
EXHIBITION , 
CENTRE 

BRISTOL 
EXHIBITION , 
CENTRE 

BRISTOL 
EXHIBITION 
CENTRE 

COMPUTERS AUDIO RADIO MUSIC LOGIC COMPONENTS CB 

1 
HOBBY ELECTRONICS GOES WEST 

London has more than its fair share of electronics shows, but we know that 
electronics enthusiasts are by no means limited to the capital. For that reason the 

first annual Hobby Electronics Show is to be held in Bristol - centre of the 
South-West. 

What's to see there? 
major electronics component suppliers 

special exhibition offers 
Wales Et West schools' electronic project competition (*has your school 

submitted an entry yet? Available from Hobby Electronics 81) 

TICKETS - at the door - ADULT : £1.00. CHILD, STUDENT, OAP : 50p. 

GAMES KIT TEST GEAR MAGAZINES SPECIAL OFFERS BOOKS 

OPEN DAYS : 

May 29th : 10am - 7pm Saturday May 30th : 10am - 6pm Sunday May 31st : 10am - 4pm 

BRISTOL 
EXHIBITION 
CENTRE 
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(3REEN WELD 
443A Millbrook Road Southampton SO1 OHX 
All prices include VAT e 15% - just add 40p post 
THE SPECTACULAR 

1981 GREENWELD 
Component Catalogue 

Bigger and better than ever!!! 
* 60p discount vouchers 
* First Class reply paid envelope 
* Free Bargain List 
* Priority Order Form 
* VAT inclusive prices 
* Quantity prices for bulk buyers 
* Free Data Sheet 

SEND 75p FOR YOUR 
COPY NOW!! 

BUY A COMPLETE RANGE OF 

COMPONENTS AND THESE 
PACKS WILL HELP YOU 

ALL PACKS CONTAIN FULL SPEC. BRAND NEW 
MARKED DEVICES - SENT BY RETURN OF 
POST, VAT INCLUSIVE PRICES. 
6001 50V ceramic Otte capacitors. 5%. 10 of 
each value 22pF to 1,000pF. total 210. E4,80. 
K002 Extended range 22pF to 0.10 F. 330 values 
E7.84. 
6003 Polyester capacitors, 10 each of these 
values: 0.01, 0.015. 0.022. 0.033, 0,047, 
0.088, 0.1, 0,15, 0,22, 0.33, 0.47e, 110 
altogether for £6.40. 
6004 Mylar capacitors, min 100V type 10 each 
all values from 1,000pF to 10,000pF. Total 130 
for £4.70- 
6007. Electrolytic capacitors 25V working small 
physical size. 10 each of these popular values 1, 
2.2.4.7, 10, 22. 47, 1000F. Total 70 for 0.59- 
K008 Extended range. as above, also including 
220, 470 end10000 F. Total 01100 for E4-36. 
Keel Miniature carbon filer 5% resistors CR25 

'miler. 10 of each value from 1 OR to 1M, Et 2 
serias. Total 610 resistors £5.95. 
K022 Extended range. Total 850 resistors from 
1R to 10M íL20. 
K041 Zonen diodes 40001W 5% 82y88. etc. 10 
of tech value from 2.7V to 36V, E24 series, Total 
280 for £15.95. 
N EW 6051 LEDs - 10 each red, green & yellow 
3mm & 5mm, with clips. Total 60 LEDs for E5.95 

BUZZERS, MOTORS 
& RELAYS 

Z401 Powerful 6V DC buzzer. a6 metal construc- 
tion. 50mm dia x 20mm 85p. 
2402 Miniature type buzzer. 6. 9 or 12V. only 
22x15x16mm. Very neat 86p 
Z450 Miniature 8V DC motor, high quality type 
32mm dia x25mm high. with 12mm spindle. 
Only E7. 
A372 Audible Warning device - solid state circuit 
drives high efficiency transducer to give high 
output. Voltage reqd 4-18V. Can also be driven 
direct from TTL or CMOS. Module size 
45x21 x 12mm. Comprehensive data supplied 
£1.50. 

BARGAIN LIST 13 
10 -page A4 list with 800 different hems, many 
tinusaal. all at out -pane - switches, relays. pots. 
Rs, Cs. connectors, hardware, semiconductors, 
meters, displays, packs, panels. motors, etc., etc. 
And it's FREE!!! - just send 9x4 stamped SAE. 

REGULATED PSU PANEL 
Exclusive Greenwald design - letter spec, than 
anything on the market being offered at the price. 
Panel 110 x82 x33mm high contains alt com- 
ponents including bridge rectifier and emoothing 
capacitor. Ready built and temed -just add a 30V 
2A vanefoerner and two pots for e fully variable 
enhege and current supply. 

SPEC' Output voltage 0-28V 
Output current 20niA-2A 
Source Impedance OR 1 

Open circuit ripple 10mV 
Sand SAE for full details of the many ways this 
useful module can be used together with price list 
of pens for varioce options. Only £7.75 

184008 DIODES 
Special purchase of 1A wets, Russian made. 
Packed in boxes of 300, 63.50 per box, 4 boxes 
E301 10 boxes E75. 

DISC CERAMICS 
-0.22íF 12V 9mm die. Ideal for demupling. 100 
for £2.75; 1000 120. 
0-05uF 12V 15mm dia. 100 E1-50; 1000 E72. 
Pack of disc ceramics, assorted values and 
voltages - 200 for E7 

TRANSFORMERS 
Mains primary. 50V 20A sec. E20. Mains pri. 
110V 154 sec E30; 20A 640. 

SUDER POT SCOOP!!! 
Made by Piher, types PL40CP & PL80C. Silly 
prices for superb goods!! 
PL4OCP - 69x16%9mm, 40esn slide length. 
220R, 2k2 or 10k In only. Prces (any mix): 1-24 
2042 25-99 17p; 100+ 14p. 
PLBOC - 84 x 106 7mm, 60mm slide length. 5k. 
kg. only. Prices 1.24 25p; 25.99 22p; 100+ 

REGULATED PSU PANEL 
Eiplusive Greenweld desgn. fully vanable 0-28V 
& 20mA-2A. Board contains all components 
except pots and transformer- Ordy E7.75. Suitable 
transformer and pots EC. Send SAE for fuller 
details. 

CALC CHIPS SOp!!! 
New lull spec, supplied with dala. Type MK50321 - fun function inc. memory. Only 50p 

£1 BARGAIN PACKS 
Each pack £1; any 25 packs £22 

K101 16 BC2398 transistors 
K102 15 BC349A transistors 
K103 10 BC546B transistors 
K104 18 BC1828 transistors 
K105 50 1N4148 diodes 
K106 18 BC18841 transistors 
K107 18 BC213L transistors 
K108 8 2N5060 thyristors. 30V 0.8A 7092 

Case 
K109 15 act 14 transistors 
K110 4 130131 Transistors 
K111 4 BD132 transistors 
K112 12 3A 100V rents, wire ended 
K113 30 DA002 rents 150V 0.5A 
K114 15 XK6116 (13F241) transistors 
K115 18 SP1218 (2N3702) eartsistors 
K116 10 MPSLO1 NPN 140V7092 
K117 10 BF450 PNP TV IF amp transistor 
K118 16 ME4101 NPN 60V AF low noise 
1(119 10 2N5401 NPN 160V T092 
K121 20 7 V 5 400m W zeners 
K122 10 VR525 5.25V 2.2W mener 
K123 10 56V 1W eener 
K124 50 .02eF disc ceramic 
K125 200 1k 5% hW carbon him resistors 
K126 100 300pF 63V polystyrene preformed 

taps 
K127 25 47a 25V axial lead caps 
K128 25 150F 40V do 
K129 8 A4113 diodes 
K130 25 470R V 0.1W presets 
K131 10 VA1086thermistor 
K133 20 3 way 5A term blocks 
K134 50 unmarked untested OC71 type tran- 

sistors 
K135 30 4.70 F 10V radial elecs 
K136 4 AC187k transistors 
K137 5 18e F 100V non -polarized caps 
1138 30 '/w" coil former with slug 
K139 40 .0250F 50V mylar caps 
K140. 30 .05 do 
K141 40 O.OleF 400V axial caps (C296) 
K142 25 Care ended neons std SILO, 90V 
K143 200 squares mica insulation 25mm sq. 
K144 30 IR5 3W wirewound resistors 
K145 10 15000 F 16V caps - radial PC mntg. 
K146 25 330e 4V axial caps 
K147 3 1500F 350V caps -radial PC mmg. 
K148 30 transformer former type X228 
K149 12 Ferrite rod type X036 
K150 10 switches type W43O 
K151 12 0.125" red LED's 
K152 10 0.2" red LEDs 
K153 30 T05 heat sinks, same as G104 
K154 15 5 pin 180° Din socket, clip fix 
K155 100 metres thin flex (10x 2w lengths) 
K156 15 11/4" chassis mntg fuseholder 
K157 12 16 pin QIL-QIL IC sockets 
K158 8 SPCO centre off white rocker 

switches 
K159 20 0.3W presets 500k V with knurled 

knob 
K161 20 0.3W presets 2k5 V 
K162 20 0.3W presets 2M5 V with knurled 

knob 
K163 400 15R 14W 5% preformed vert tento 

resistors 
K164 50 22pF 2% saver mica caps 
K165 20 Sub inin reed switch, body 20mm 

long 
K166 100 3300pF 630V polyester PC moto 

caps 
K168 50 ÁA144 diode preformed ...hove 
K169 30 8V2400mW mener as K167 
K171 25 11Vdo 
K173 12 1.5pF 25V tant bead raps 
K174 12 047pF 25V tent bead caps 
K1 76 24 1501110.1W van presets 
K177 24 47Oß 0.1W herd presets 
K178 24 4709 0.1W vert presets 
K179 24 2k 0.1W horia presets 
K180 24 2k 0,1W win presets 
K 181 24 2k2 0.1W horiz presets 
K185 200 1R 4W CF preformed Rs for hone 

mntg, 15mm centres 
K187 18 PE5030 NPN Si 7092 transistors. 

Vce 35V, Hie 75 
K188 18 F544 PNP Si T092 transistors. Vice 

20V, life 300 
K189 30 1 N649 600V 0.4A diodes, pre- 

formed for H mntg. 
K190 16 BZY85 8V2 250mW mener diodes 
K191 8 BY300/600 'Top Hat switching 

diode, 600V 6A 
K192 25 RGP108 100v l A switching diode 

COMPONENT PANELS 
Z525 Contains 11 800mA 60v 2N5O61 SCRs, 
11 4V8 tapers, 11 1N4004 diodes plus Rs. Cs, 
etc. Dray Et. 
2529 74 Series ICs - Gates and complex logic, 
20 maid ICs on panels £1; 100 ICs f4. 
Z527 2x 6V reed relays. 6x25030 or 25230. 
6 x4000 raya, plat Rs. Only Sop. 

111. UNEAR, OPTO 
All new full spec - Fairchild /SOS: 
TTL: 5400, 5401, 5402. 5403. 5404. 5405, 
5410, 5421, 5430, 5450 5451, 5453, 5480 
-44129 es. 5470, 5472, 5474, 5475, 5476, 
5480, 5486. 5490. 54107, 54121, 54122 - 
18 204, es. 5482, 54126 - 40p e- Others (745, 
H) on E1/1 12 (SAE plea.). 
MEAN: 9665 or 9666, 7 x 50V Darlingtons in 
16 tel 80p; 75452 or 4 dual penph driver 70p; 
51(1444 7 CMOS Pchaneel buffers, 15V 16 OIL 
24p. 
OPTO: Isolators, FCD831 Bop; 711115/118 
BOP: FPE100/106 Infra ted LED 22.50; FND847 
7 sag 0.8" CA £2; FND850 CC U. (Data on 
request for linear & opto demos.) 

BULK SUPERB LIST - Big hergeins for quantity 
buyers. Resistors from 23.80/k, ups E7 /k. Send 
SAE for list. 

OHIO SCIENTIFIC COMPUTERS 

The special offer of the century (only Swanley 
could do ill):- For just 2159 we will supply 
Superboard 3 with a free power supply and 
modulator kit and our free guard band kit (a 
brilliant breakthrough in itself for this kit extends 
the display to 32x32, gives 1200 and 300 Baud 
tape speeds, increases the computing speed by 
50% and converts the display to 50Hz for flicker 
free viewing). Guard band kit is also supplied 
separately for £10. 4K extra ram E16,96. Case 
427. Cassette recorder E17. Cegmon improved 
monitor rom £29.50. Assembler/Editor tape £25. 
Word processor program £10. Display expan- 
sion kit, 30 lines x 54 characters for Superboard 2 
(not 3) £20. Cheapo memory expansion offer: - 
Buy a 610 expansion board with 8K ram on 
board and space for another 16K for £159 and 
get a free 5V 4A power kit and any extra ram you 
want for £3/K. Buy a minìfloppy disc drive + case 
+ power supply + DOS for £275 and we will do 
the extra ram for f24( (max 16K). Wemon Im- 
proved monitor rom E19.95. New Series 2 Chal- 
lenger C1P:- cheapo 4K version E202, Ohio SK 
version (illustratedl £269. 

PRINTERS 

Buy any of the below and get a free Interface kit 
and word processor program for UK101 or 
Superboard 2:- OKI Microlme 80 (illustrated) 
£329. Base 2 800MST £289. Selkosha GP80 £225. 
Epson MX80 tractor £359, Epsom MX80 tractor 
+ friction f399. Epson MX70 £279. Epson TX80 
£296. 
MEMORY CHIPS 
2114 45000 £2.15. 4116 20000 f2.83. 4027 £1.30, 
All low current. 

SINCLAIR PRODUCTS* 
Sinclair products only are all post free. SC110 
Oscilloscope £139. Adaptor £4. Rechargeable 
batteries £7.96, X1 probe £8.05, X10 probe E8-138, 
Carry case [8.80. PFM200 E54.50, Adaptor £4, 
Case £1.73. connector kit £11.27. PDM35 f32.96, 
adaptor £4, case £1.73. DM235 £50.50. DM350 
£78.50. DM450 £107.96, adaptor £4, case £0.80, 
rechargeable bans £7.96. Microvision TV £59, 
adaptor £5.88. 

BATTERY ELIMINATORS * 
3 -way type 6/712/9V 300me £3.50. 100ma radio 
types with press -studs 9v £4.96, 9+9y f5.26 Car 
convertor 12v input, output 3/41/2/6/712/9v 
800ma £3.04. 

BATTERY ELIMINATOR KITS * 
100ma radio types with press -studs 9v £1.79. 
9+9v p.50. Stabilized 8 -way types 
3/41,2/6/72/9/12/15/18v 100ma £3.12, 1 Amp 
£8.30. Stabilized power kits 2-18v 100ma £3.12, 
1-30v l A £8.50, 1-30v 2A £15.30. TTL and compu- 
ter supplies 5V stabilized 112A ea, 3A E14. 6A 
E20. 12v car convertors 6/712/9v 1 A £1,82. 

TV GAMES * 
AY -3-8600 + kit £12.98. AY -3-8550 + kit £9.28. 

PRINTED CIRCUIT MATERIALS * 
PC etching kit: economy £3.42, standard £5,76. 
40 sq in pcb 50p. 1lb FeC1 £2.20. Etch resist 
pens:- economy 50p, dalo 90p. Drill bits 1/32" or 
1mm 36p. Etching dish 92p. Laminate cutter 
£1.30. 

BI-PAK AUDIO MODULES * 
AL30A £4.63- PA12 29.31. PS12 £1.75. T5381 
£2.90. 5450 £27.90. AL60 £6.82. PA100 £19.24, 
SPM80 26.26. BMT80 E6.36. Stereo 30 £24.14. 
AL80 Eß.58. w 

COMPONENTS * 
1N4148 1.5p. 1N4002 3.7p. NE555 8 dil 26p. 741 8 
dil 20p. BC182, BC184, BC212, BC214, BC547, 
8C549 8.1p. Resistors 5% /4W E12 1OR to 10M 
1.Sp, 0.88 for 50- of one value. Polyester capaci- 
tors 160V ,015, .068mí 2.9p, .047, .1mí 4.4p, 
.01mf 3.4_022, .033mí 3.7p, .15, ,22, .33mf 5.4p, 
47mí 6.5p. Polystyrene capacitors E12 63v 10 to 
1000pf 4p, 1n2 to 10n Sp. Ceramic capacitors 50e 

,E8 22pí to 47n 2.5p. Electrolytic capacitors 50v .5, 
I, 2mf Bp, 25v 5, lOmf Bp, 16v 22, 33mf 8p, 47mf 
5p, 100mf 7p, 330, 470mí 9p, 1000mí 11p. Zellers 
40Onw E24 2v7 to 33v 7µ Preset pots subminia- 
ture 0.1W horiz or wart 100 to 2M2 8p. IC sockets 
8 dil 8.7p, 14 dil 101p, 16 dil 12p- 

SWANLEY ELECTRONICS 
Dept LTI, 32 Golds.' Rd, Swanley, Kent, BR8 8EZ 

Postage E3.50 on computers, E4.50 on printers lions marked with e * which already include it at and 46p on other orders. Lists 27p post free. the old 15% rate. Overseas and credit orders 
Please add VAT to all prices except those sec- welcome. ZX80 part exchange possible. 

Conquer the chip. 

r - 

Be it a career, hobby or interest, like it 
or not the Silicon Chip will revolutionise every 
human activity over the next ten years. 

Knowledge of its operation and its use 
is vital. Knowledge you can attain, 
through us, in simple, easy to understand 
stages. 

Learn the technology of the future 
today in your own home. 

MASTERELECTRONICS 
LEARN 
BY SEEING E 

PRACTICAL 
AND DOING 

WAY 

Building an oscilloscope, Recognition of components. 
Understanding circuit diagrams. Handling all types Solid State 'Chips'. 
Carry out over 40 experiments on basic circuits and on digital electronics. 
Testing and servicing of Radio, T.V., Hi -fir and all types of modern 
computerised equipment. 

MASTER COMPUTERS 
LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW 
THEY WORK - THEIR 'LANGUAGE' AND HOW TO DO PROGRAMS. 

Complete Home Study library. Special educational Mini - 
Computer supplied ready for use. Self Test program exercise. 
Services of skilled tutor available, 

MASTER THE REST 
Radio Amateurs Licence, Logic/Digital techniques. 

Examination courses (City & Guilds etc.) in electronics. 
Semi -conductor technology. 
Kits for Signal Generators - Digital Meters etc. 

Please rend W.'J` FREE b,n,here 
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PROJECT 

INFRA RED REMOTE - 
CONTROL 
Specifically designed to remote - 
control three mains switches and two 
lamp dimmers in a single room, this 
infra -red system can be used to ac- 
tivate virtually any electrical appliance 
from the comfort of the armchair or 
bed. Pure luxury at a modest price. 
Design by Ray Marston. 
Development by Plamen Pazov. 

This sophisticated five -channel infra -red remote control 
system comprises a small hand-held transmitter and a 

combined receiver/decoder unit that provides five in- 

dependent channels of decoded outputs (logic 0 or logic 1). 

Three of the control channels are of the latching type and are 

each controlled by a pair of push -buttons (one ON, one OFF) on 
the transmitter: an ON instruction produces a logic 1 output 
from the appropriate channel of the decoder, while an OFF in- 

struction produces a logic 0 output. 
The remaining two control channels are of the non -latching 

type and are each controlled by a single push-button in the 
transmitter: the decoder produces a logic 1 output when a non - 
latching transmitter button is pressed or a logic 0 output when 
the button is released. The transmitter thus uses a total of eight 
push -buttons to control the total of five remote -control chan- 
nels. The system has a typical remote -control range (from 
transmitter to receiver) of about 10 m. 

The system is specifically designed to control up to three 
mains power switches and two lamp dimmers in a single room. 
With this in mind, the remote -controlled power switch and the 
remote -controlled touch dimmer projects described elsewhere 
in this issue of ETI, and the noiseless power switch project of the 
March '81 issue, have been specifically designed to interface 
with the outputs of the decoder unit of this five -channel remote - 
control system. The power switches are designed to be controll- 
ed by the latching channels, and the dimmers by the non - 
latching channels. 

Thus, you can use the system to turn on lamps, TVs, hi-fi 
systems, or any other appliances that draw mains currents 
below 5 A, by using it in conjunction with this month's remote - 
control led power switch project; or to control electric heaters or 
other appliances that draw mains currents up to 15 A by using it 
in conjunction with the noiseless power switch from the March 
issue; plus two touch controlled lamp dimmers, all from the 
comfort of an armchair or bed. 

In practice, of course, you can use the single hand-held 
transmitter to control up to five appliances in every room of the 

house if you so wish. All you need to do is fit a duplicate 
receiver/decoder unit, etc., in all required rooms. Thus, you can 
use the transmitter to control dimmers, hi-fi and TV when you 
are in the lounge, and use the same transmitter to control a 

lamp, radio and electric heater when you are lying in bed. Nice. 

Construction: The Transmitter 
The transmitter unit is specifically designed to fit in a small 

Verobox (see Buylines). All components, including the eight 
push-button switches, are mounted on a single PCB, with the 
switches mounted directly on the copper side of the PCB and all 

other components mounted on the 'plain' side. A good deal of 
care is required in the construction. 

Start the construction by etching the PCB and cutting it to 
size, noting its unusual shape. Now assemble all components 
other than the push-button switches, LE D1 and IC1 on the plain 
side of the PCB and solder them in place, noting the following 
points; 
(i) All but three of the resistors are mounted vertically on the 
PCB; (ii) An 18 -pin DIL socket is soldered to the PCB to accom- 
modate IC1; (iii) The two IR diodes are mounted vertically on 

the PCB but are then bent at right angles to pass through holes 

cut in the case front panel. Slide switch SW1 is soldered directly 
to Veropins on the PCB and is angled so that its control knob 
passes through a slot in the front panel. Capacitor Cl has a 10 V 
rating and needs to be as small as possible. 4110 - 
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Fig.1 (Right) Circuit diagram for the 
infra -red transmitter. 
Below The completed transmitter. The 
two infrared LEDs and the onloff switch 
are mounted through the front panel; 
the 'transmit' LED is positioned on the 
top of the case with the push -buttons so 
that it can be seen during operation. 
Note that channels 1 to 3 have two 
buttons each (on and off). Channels 4 
and 5 are non.latching and only require 
one button. 

SL 

Ion 
SLIDE 
SWITCH 

This photograph shows the copper side of the assembled PCB, with the 
ingredients of the 'mylar sandwich'. The plastic fits over the switches and the 
caps hold it in place. 
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TRANSMITTER 
The heart of the transmitter is IC1, an LSI PMOS chip. This chip 
receives instructions via an eight -row (pins 9-16) by four -column (pins 
2.5) matrix that can be activated by up to 32 push-button switches. On- 
ly eight switches are used in our application. The circuit is clocked at 
about 60 kHz by the R9 -L1 -C2 -C3 oscillator when the IC is active. 

When the transmitter is in the quiescent state the IC is discon- 
nected from the battery by turn -on transistor Q3 and the complete cir- 
cuit (including the clock oscillator) is de energised. Under this condi- 
tion the entire circuit draws a total leakage current of only a few 
microamps from the supply battery. When any of the key switches are 
pressed, negative potential is applied to one of the 'row' pins via one of 
the resistors R4-7; pin 7 goes high and turns Q3 on, thus energising the 
IC and its clock oscillator. 

Whenever the IC is energised by a press -button operation a 
keyboard scanner commes into operation, detects the code of the ac- 
tuated switch and converts this information into a clock -related serial 
output code that appears on pin 8 and is unique to that particular 
switch. This serial code signal is fed to the infra -red transmitter LEDs 
via Q2 and Ql. 

The transmitter serial code consists of a start bit, followed by six in- 
formation bits, which are read out in biphase code at half the clock fre- 
quency. This seven -bit serial code signal has a total frame time of 
about 11 mS and is repeated at a time -base rate of about 130 mS 
throughout the duration of a key press. When the press -button is 
released a sevenbit'end of signal' code frame is transmitted and the 
transmitter then automatically deactivates again when Q3 turns off. 

The serial output code from pin 8 is amplified by Q2 and is used to 
pulse constant -current generator Q1 on and off via R2 and LED1. Q1 
feeds current pulses of several hundred milliamps to the two series - 
connected infra -red transmitter LEDs, this high current being supplied 
by storage capacitor Cl. Although the peak IR LED currents are very 
high (thus ensuring a good operating range), the mean currents 
(averaged over one time -base period) amount to only 5 mA or so. 

Thus, considering that the transmitter will typically only be re 
quired to operate for about half -a -second per instruction, it can be 
seen that roughly 100,000 instructions can be transmitted from a single 
PP3 battery during its life. Put another way, a single PP3 is capable of 
transmitting 250 instructions every day for about one year. 

BUYLINES 

The SAB3210 and SAB3271 are available from Electrovalue and Wat- 
ford Electronics - Watford can also supply the LD271 and SFH2O5. 
The push-button switches and switch caps are available from Ambit Io- 
ternational, as is the variable inductor L1. The cases used for the 
preamp and decoder unit are obtainable from West Hyde 
Developments (order as Samos 006 and 001 respectively). 
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PROJECT : IR Remote Control 
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IR IR LEDI LED2 

k Qk 

Fig.2 Component overlay for the infrared transmitter; the board is a peculiar 
shape so that it will fit the case specified. Most of the resistors are mounted 
vertically to save space. The overlay is drawn with the component side 

uppermost - PCB1-8 and LED1 are actually soldered on the copper side, as 

shown in the photographs. 

PARTS LIST 

TRANSMITTER 

Resistors (All 1/4W, 5%) 
R1 1R2 
R2 47R 
R3 12k 
R4,5,6,7 39k 
R8 22k 
R9 47k 

Capacitors 
Cl 
C2,3 

Semiconductors 
IC1 
Q1 
Q2,3 
LEDI 
IR LED1,2 

1000u 10 V axial electrolytic 
680p polystyrene 

SAB3210 
BFX88 
BC182L 
any red LED 
LD271 

Miscellaneous 
SW1 miniature slide switch 
PB1-8 KHC10901 (push -to -make non -locking) 
L1 87BN132HM (22 mH variable inductor) 
Verocase (code 202-21303J), caps for switches (KT5 - 8 off) 

Now turn the PCB over and solder the eight push-button 
switches (and LED1) to the copper side. A great deal of care is 

required here and a miniature soldering iron is needed. Proceed 

as follows. First, remove the snap -on caps of the switches and 

straighten the four switch mounting legs, using a pair of pliers. 

Note that small pips are moulded into the underside of the swit- 

ches, to fix their height slightly above the surface of the PCB: do 
not remove these pips. Now press one switch into position from 
the PCB copper side and solder its four legs to the PCB. Repeat 

the process, soldering one switch at a time, until all eight swit- 

ches are in place. You'll find this a distinctly fiddly process. 

When all eight switches are in place, take a strip of white 
mylar film (available from your local art shop), place it over the 
bank of switches, cut holes in the strip so that the eight push- 

button operating shafts pass freely through the mylar, and then 
fit the switch caps back in place and check that the switches 
operate freely. The mylar film simply enhances the appearance 
of the finished transmitter unit. 

This completes the construction of the electronics side of 
the transmitter and it can now be given a simple functional test. 

First, set the adjustable core of L1 to mid position, fit IC1 into 
place, connect a 9 V (PP3) battery, and turn SW1 on. Now press 

the push-button switches one at a time and check in each case 

that LED1 flashes intermittently for the press duration. If all is 

well, you can fit the unit into its case, as follows. 
First, offer the PCB assembly up to the top half of the case 

(the battery holder is in the lower half), align it with the two small 
front mounting holes and carefully mark out the positions of the 
eight push-button switches on the case, so that four broad ac- 

commodating slots can be cut in the case to accept the switches 
as shown in the photographs. Cut the slots and re -check the fit. 

Now similarly line up the PCB assembly so that holes/slots 

can be cut in the metal front panel to accept LED1, the two IR 

diodes, and the control knob of SW1. Once the holes are cut, 
complete the connections to the PP3 battery in the holder in the 
lower half of the case and screw the whole assembly together. 
The transmitter construction is then complete. 

Note that the transmitter cannot be given a final test until 
the receiver/decoder construction is complete. When using the 
unit, however, note that the only function of SW1 is that of en- 

suring that the transmitter will not be activated accidentally 
when carried in the pocket, etc: in normal use SW1 can be left 
permanently on, since the unit consumes virtually zero quies- 
cent current. 

The transmitter PCB mounted in its case. You can see how the infra -red LEDs 

are bent at right -angles, and the slide switch soldered to Vero pins, so that 
they face forward through the front panel. 

.0> 
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Fig.3 Circuit diagram for the preamp (above), decoder 
(top), and power supply (right). 
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Construction: The Receiver) 
Decoder 
The receiver/decoder is built as two units, with the IR 

preamp housed in one small screened case and the main 
decoder circuit and power supply housed in a separate, larger, 
box: the two units are interconnected by a length of three -core 
cable. In use, the preamp is placed in a clearly visible position in 
the room and the main unit is hidden out of sight. 

Start the construction by building the IR preamplifier, 
assembing the components as shown by the overlay. Take care 
to ensure that infra -red detector I RD1 is connected with the cor- 
rect polarity. When construction is complete, mount the PCB in 
a steel or tin case, after first cutting a hole in the case front for 
IRD1, and ground the case to the 0 V supply line. Finally, fit a 
DIN socket in the rear of the case, to facilitate connections to 
the main decoder/power supply unit, and complete the interwir- 
ing. 
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C18 
100n 

fl26 
47k 
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15V 

SKI 
CHANNEL 1 

OUT 
(LATCHING) 

a15V 

5K2 
CHANNEL 2 

OUT 
(LATCHING) 

+15V 

V' SK3 
CHANNEL 
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(LATCHING) 

SK4 
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)NON-LATCH) 

SK5 
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(NON-LATCH) 

MAINS INPUT 
VIA FUSED PLUG 

Rear view of the preamp and decoder units. 
In use the two are connected by three -core 
cable. There are five -pin DIN sockets on the 
decoder because we ran out of three -pin 
sockets! 
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PROJECT : IR Remote Control 

HOW IT WORKS 

THE RECEIVER/DECODER 
The receiverldecoder unit detects the infra -red signals from the 
remote -control transmitter, amplifies them to a useful level, decodes 
the information that the signals carry, and then uses this information 
to implement a switching action on one or other of the latching or non - 
latching outputs of the decoder. These outputs can then be used to ac- 
tivate external power switches and lamp dimmers, etc. The 
receiverldecoder unit comprises three main sections, an infra -red 
receiverlpreamplifier, the main receiver/decoder unit, and the power 
supply. 

The transmitter IR signals have a basic frequency of about 30 kHz 
(half the transmitter clock frequency): they are detected by IRD1 in the 
receiver preamp and are amplified first by Q1 and then by IC1. A pro- 
blem in designing IR preamplifiers is that the circuit not only has to 
provide high gain for long range operation but must also not saturate 
when the transmitter is placed only a few inches from the receiver. 

With the latter point in mind, R1 -R2 -D1 and C2 are used to prevent 
the bias point of Q1 shifting under heavy drive conditions. D2 and D3 
clip the level of the final IC1 output signal, to prevent overdriving of 
following stages. The values of C2 -C3 -C4-05 and C7 are chosen to 
make the preamplifier reasonably frequency selective, thereby ensur- 
ing a good low -noise figure. The preamplifier unit must be mounted in 
an electrically screened case. 

The output of the preamp is further amplified by the Q2 -Q3 stages 
of the decoder circuit and are then passed on to pin 6 of 1C2. Preset 
PR1 enables the effective sensitivity of the circuit to be varied over a 
wide range and LED1 is used as a sensitivity indicator when initially set- 
ting up the circuit. 

IC2, which uses L1 and C10 -C11 as clock elements, inspects the in- 
coming pin 6 signal, checks it for compatability with its own clock fre- 
quency and with certain logic parameters, and if all is well converts the 
seven -bit biphase serial input signal into an equivalent six -bit parallel 
code, which appears on pins 8 to 13. Simultaneously, each time that a 
correct code conversion is made, a brief positive pulse appears on pin 
15, and this pulse is used to trigger monostable IC6c-IC6d and thereby 
drive LED2 on to give a visual indication of the decoding action of the 
circuit; this LED indication is of value when initially adjusting L1 to set 
up the system. 

The six -bit parallel output code signals of IC2 are fed to 1C3 and IC4, 
which decode eight of the possible six -bit combinations (correspon- 
ding to the eight possible codes generated by the eight push -buttons in 
the infra -red transmitter) and these decoded signals are made 
available on pins 14, 3, 15, 2, 6, 1, 4 and 7 of IC4. Each of these outputs is 
normally low, but can be driven high by closing the appropriate button 
on the IR transmitter. 

The pin 4 and pin 7 outputs of IC4 are made available, via 1k0 
limiting resistors, at output sockets SK4 and SK5 respectively of the 
decoder unit, and act as non -latching remote control output channels. 
The 1413,1512 and 611 outputs, on the other hand, are each used to con- 
trol a simple set -reset bistable which has its output taken to one of the 
SK1-3 sockets, each of which acts as a latching remote control channel 
output. Note that the inputs to the bistables are damped by simple R -C 
networks, to eliminate transient activation. Also note that all output 
channels are provided with LED indicators, to give a visual indication 
of the channel state. 

The complete receiverfdecoder unit is powered from 15 V DC supp- 
ly, derived from the mains via T1-BR1 and IC7. This supply is also made 
available at channel output sockets SK1 to SK3 and can be used to 
power auxiliary circuitry, such as the remote -controlled power switch 
described elsewhere in this issue of ETI. 

Proceed now with the construction of the main 
decoder/power supply unit, noting that some care is needed in 
the construction of the PCB. Start the PCB assembly by fitting 
the four wire links and the Veropins and then systematically fit 
the remaining components in place, working through the 
assembly from the left (PSU components) to the right. Fit the 
regulator (IC7) with a small heatsink, sufficient to dissipate 
roughly 3 W. 

When the assembly is complete, fit the PCB assembly into 
a suitable case, together with mains transformer T1, six DIN 
sockets (one input, five output) and the six indicating LEDs, and 
complete the interwiring. Finally, complete the mains connec- 
tions and check that the 15 V regulator circuit is working cor- 
rectly, with outputs available at sockets SK1 to SK3. If all is well 
the system is ready for setting up. 

Inside the preamplifier case; power and signals pass via the DIN socket on 
the left. The infra -red detector diode is fitted at the far right of the PCB and 
requires a cut-out in the side of the case. 

Close-up of the wiring for the sockets on the decoder unit. One of these is for 
the input from the preamp - the other five distribute the decoded signals to 
the equipment under control. 

nible 

General view of the decoder/power supply unit showing the internal layout. 
The common ground connection for the LEDs is made by soldering a length 
of tinned copper wire to the cathodes. 
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PROJECT : IR Remote Control 
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Fig.4 Component overlay for the decoder PCB. Note that LED1 is for setting 
up only and is soldered to the PCB. 

Setting Up The System 
To initially set up the five -channel remote control system, 

proceed as follows. First, interconnect the preamp and the main 
decoder/power supply unit. Switch the units on and adjust 
preset PR1 so that LEDi (mounted on the PCB) just glows faintly 
and then turn PR1 back so that the LED just turns off. Now 
operate the transmitter by pressing one of its buttons and see if 
LED2 illuminates, indicating that a decoding action is taking 
place. Adjust the core of L1 (in the decoder) to find the extreme 
positions at which decoding ceases and then finally set the core 
halfway between these points. If you can't get the circuit to 
work, use a 'scope to check that a code signal is being received 
from the output of the preamp; if not, you've probably fitted the 
transmitter LEDs or the preamp detector diode the wrong way 
round. 

When all is well, check (by means of the indicating LEDs) 
that you can turn all five control channels on and off by using 
the appropriate press buttons on the transmitter. Finally, check 
that the system has a control range up to about 10 m, sl ightly ad- 
justing the PR1 setting if necessary. The setting up procedure is 

then complete and the system is ready for use. 

Using The System 
To use the system with the touch dimmer, simply take the 

outputs of the SK4 and/or SK5 non -latching channels to the 4 - 

and - inputs of the dimmer unit. To use the system with this 
month's power switch project, use the latching outputs of 
sockets SK1, SK2 or SK3 to feed instructions and power to the 
switch units. 

IRD1 

/+0 
C6 Y( ao 

[111¢ Cl C5 
tssti 

C2 

/'i C3 

¢I.1ocilI 
0 C7 

+15V 

OUT 

OV AND 
CASE 

Fig.5 Overlay for the preamplifier. The leads of IRD1 have to be bent so that 

the sensitive face points forward. 

PARTS LIST 

IR PREAMPIDECODERIPOWER SUPPLY 

Resistors (All 1/4W, 5%) 
R1 22k 
R2 8k2 
R3 10k 
R4 1M2 
R5,20 1M0 
R6,29,31,33,35,37 1k0 
R7,9 3k3 
R8,21 6k8 
R10,11,19,22,23, 
24,25,26,27 
R12 
R13 
R14,18,28,30,32, 
34,36 
R15 
R16 
R17 

Potentiometers 
PR1 

Capacitors 
Cl 
C2 
C3,11 
C4 
C5,9 
C6 
C7 
C8 
C10 
C12,14,15,16,17, 
18,19,20 
C13 
C21 

Semiconductors 
IC1 
IC2 
IC3 
IC4 
IC5,6 
IC7 
Q1 
Q2,3 
BR1 
D1-3 
IRD1 
LED1-7 

47k 
470k 
470R 

2k2 
680k 
4k7 
12k 

47k miniature horizontal preset 

22u 25 V tantalum 
47n polyester (C280) 
10n polyester (C280) 
1n5 polycarbonate 
1n0 polycarbonate 
2u2 35 V tantalum 
4n7 polycarbonate 
1OOp polystyrene 
680p polystyrene 

100n polyester (C280) 
470u 25 V axial electrolytic 
1000u 63 V axial electrolytic 

CA3140 
SAB3271 
4023B 
4028B 
4001B 
7815 
BC182L 
BC109 
50 V, 1 A bridge rectifier 
1N4148 
SFH2O5 
0.2" red LED 

Miscellaneous 
L1 87BN132HM (22 mH variable inductor) 
SK1-6 three -pin DIN sockets 
Transformer (15 V, 12 VA), '/é" grommet, cases (see Buylines). 

Finally, to use the system to control the noiseless power 
switch project of the March '81 issue, use one of the latching 
outputs of the decoder to feed control information only (NOT 
power) to the noiseless switch. ETI 
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THREE FOR FREE 
FROM GSC tubers 

12 sbou 11,No 

Available from selected stockists E,_GtrO 10, NO 

ELECTRSONICS 
L ls MOISTURE TNUMBERSNo. ESTER 

ProÍect 

EXPERIMENTOR BREADBOARDS 
No soldering modular breadboards, simply plug 

components in and out of letter number identified 
nickel -silver contact holes. Start small and simply 

snap -lock boards together to build a breadboard of 

any size. 

All EXP Breadboards have two bus -bars as an integral 

part of the board, if you need more than 2 buses 
simply snap on 4 more bus -bars with the aid of an EXP 

48. 

EXP 325 £1.80 The ideal breadboard 
for 1 chip circuits. Accepts 8, 14, 16 and 
up to 22 pin ICs. Has 130 contact points 
including two 10 point bus -bars. 

EXP 360£3.15 Specially designed 
for working with up to 40 pin ICs 

perfect for 3 8 14 pin ICs. 

Has 270 contact points including 
two 20 point bus -bars. 

EXP 115.75The ............ 
most widely bought 
bread -board in the UK. 
With 550 contact 
points, two 40 point 
bus -bars, the EXP 300 will accept any size IC and up 

to 6 x 14 pin DIPS.Use this breadboard with 
Adventures in Microelectronics. 

a 

1 

.....,: 

1 

EXP 500 £6.30 Most 

.......... r.r.:r.i..,. 

MICROPROCESSOR E "" 
projects in magazines 
and educational books 
are built on the EXP 600. " 

ess 

EXP 860 £3.60 Has .6"centre 
spacing so is perfect for 
MICROPROCESSOR applications. 

EXP 48 £2.30 Four 
more bus -bars in 

"snap -on" unit. 

.,.-^:Iií:::::::;Fi;í 
1 

RC= sat sat mrs me son 
tan went rte- tat s te 

The above prices are exclusive of P&P and 15% VAT. 

THE GSC 24 HOUR SERVICE 
TELEPHONE (0799) 21682 

With your Access, American Express, 
Barclaycard number and your 

order will be in the post immediately 

GLOBAL SPECIALTIES CORPORATION CSC 
G.S.C. (UK) Ltd, Dept. 9TT 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex CB11 3AQ. 
Tel: Saffron Walden (0799) 21662 
Telex: 817477 

No more wilting houseplants with this soil 
moisture test. Just place the probes into the 
soil and it will light up to tell you whether 
the soil is "too wet" or "too dry". You 
don't even need green fingers. 

No. 11 DIGITAL ROULETTE 
The suspense and excitement of the casino 
in your own home. Just press the button, 
the circle of lights go round and there is the 
sound of the roulette wheel as well, both 
gradually slowing down to reveal the 
winning number. 

No. 12 EGG TIMER 
How do you like your eggs done, hard or 
soft, just set the timer and it will sound 
when the egg is done to your liking. Long 
battery life because it switches itself off 
automatically. So get cracking nowl 

Want to get started on building exciting 
projects, but don't know how? Now using 
EXPERIMENTOR BREADBOARDS and 
following the instructions in our FREE 
'Electronics By Numbers' leaflets, 
ANYBODY can build electronic projects. 
For example, take one of our earlier 
projects, a L.E.D. Bar Graph; 

01444-Th 
vY 
+YE 

asyss 

oloaaaºootoaººT 

vY o °"Io o O 

You will need; One EXP 300 or EXP 350 

breadboard 15 silicon diodes 
6 resistors 6 Light Emitting Diodes 

Just look at the diagram, Select R 1, plug it 
into the lettered and numbered holes on the 
EXPERIMENTOR BREADBOARD, do the 
same with all the other components, 
connect to the battery, and your project's 
finished. All you have to do is follow the 
large, clear layouts on the 'Electronics by 
Numbers' leaflets, and ANYBODY can build 
a perfect working project. r - - MI I- IT'S EASY WITH G.S.C. ma--- - 

TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8 and 9 

For immediate action 
The GSC 24 hour, 5 day a week service. 
Telephone 10799) 21682 and give us your Access, 
Amer'can Express or Barclaycard number and your 
order will be in the post immediately. 

For full detailed instructions and layouts of 
Projects 10, 11 and 12, simply take the coupon 
to your nearest GSC stockist, or send direct 
to us, and you will receive the latest 
'ELECTRONICS BY NUMBERS' leaflet. 

If you have missed projects, 1, 2 and 3, or 4, 5 
and 6, or 7, 8 and 9, please tick the appropriate 
box in the coupon. 

PROTO -BOARDS 
The ultimate in breadboards for the minimum of cost. 
Two easily assembled kits. 

Just clip the coupon 
Give us your name and full postal address On block 
capitalal. Enclose cheque, postal order or credit card 
number end expiry date, indicating in the appropriate 
boxles) the breadboard(s) you require. 

1 

PB6 Kit, 630 contacts, four 5 -way binding posts 
accepts up to six 14 -pin Dips. 

PROTO -BOARD 6 KIT £9.20 

Pb 100 Kit complete with 760 contacts accepts up to 
ten 14 -pin Dips, with two binding posts and sturdy 
base. Large capacity with Kit economy. 

PROTO -BOARD 100 KIT £11.80 

EXPERIMENTOR 
BREADBOARDS CONTACT 

IC CAPACITY 
14 PIN DIP. 

UNIT PRICE INC. 
PBP Et 15% VAT 

Qty 
req. 

EXP 325 130 1 £ 2.70 

EXP 350 270 3 £ 4.48 

EXP 300 550 6 f 7.78 

EXP 800 E 8.39 

EXP 660 270 

use with 
0 6 etch 

Dip's Stnp 
Bus Bar 

f 5.00 

EXP 48 
Four 40 Point 

Bus -Bars 
'( 3.50 

6 -1(11.73 
10 

,----, 
PROTO -BOARDS 

P88 630 
E14.72 P6100 760 

NAME 

ADDRESS 

I enclose cheque/P.O. for f 
Debit my Barclaycard, Access, 

American Express card No. 

Expiry date 

if you missed project No's 
1 to9 tick box. 

For Free catalogue tick box 
GSC (UK) Ltd., Dept. 9TT, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3A0.. 

Tel: Saffron Walden (0799) 21682 Telex: 817477. 
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Rapid Electronics 
Pack No. 
A10 10 PP3 battery leads 
A72 10 3.5mm jack plugs 
A73 10 3.5mm jack sockets 
A74A 5 Standard jack plugs 
A75A 5 Std. jack sockets 
A84A 5 5 pin 180 DIN plugs 
A85A 5 5 pm 180 DIN sockets 
C21 S Min. slide switches 
C28 
C29' 
C50 
C5I 
C52 
Eli) 

E26 
E31 
E33 
E34 
E37 
E44 
E50 
E54 
E10 
Fl 
F12 
F17 
F27A 
F311 
F312 

50p 
80p 

7Óp 
55p 
75p 

S Push to make switches 70p 
5 Push to break switches 90p 
20 8 pin DIL sockets 170p 
2014 pin DIL sockets 200p 
2016 pin DIL sockets 220p 
Resistor kit. 650 resistors t/4W 
10 ea value 4.7 to IM 480p 
Single potentiometers 
5K -1M login lin 35p 
Slide potentiometers. 60mm 
travel. 5K -500K log or lin 65p 
10100K min. presets 70p 
10 lu 63V electrolytics 50p 
10 4u7 63V radial elec. 50p 
10 10u 25V radial elec. 
10 I00u 25V radial elec. 775p 
10 lu 35V bead tants. 100p 
10 0.01 C280 polyester 50p 
10 0.01 C280 polyester 50p 
10 BC107 transistors 90p 
10 BC108 transistors 90p 
10 BC109 transistors 90p 
10 BC2I4L transistors 90p 
5 2N3819 transistors 14 
1 BD131 transistor 45p 
1 BD 132 transistor 45p 

Pack No. 
F331 I BD139 transistor 
F421 1 M12955 transistor 
F43 5 78LOS regulators 
F46A 17805 regulator 
F47A 17812 regulator 
F49A 1 7905 regulator 
F53 1 LM317T variable reg. 
F54 LM323K 3A 5V reg. 
1411 20 1N4002 diodes 
H30 2 W005 bridge rectifiers 
H60 100 1N4148 diodes 
H73 2 C106D thyristors 
35 10 0.2in red LEDs 
325 10 0.2in green LEDs 
J45 100.2in yellow LEDs 
J70 20 0.2in LED clips 
37 10 0.125in red LEDs 
J27 10 0.125in green LEDs 
J47 10 0.125ín yellow LEDs 
372 20 0.125ín LED clips 
375 1 FND500 CC display 
K5 5 741 op amps. 
K20 5 CA3140 op amps. 
K30 5 LM30lA op amps. 
K40 
K50 
K75 
K85 
K90 1 NE556 timer 
K100 5 TL081 op amps. 
L8 5 4011 CMOS 
L9 14013 CMOS 
L11 14017 CMOS 
L22 14049 CMOS 

1 LM324 op amps. 
1 LM380 2W amp. 70p 
1 LM3914 LED bar graph 320p 
5 NE555 timers 110p 

50p 
175p 1 

75p 
45p 

45p 

1800pp 

70p70p 

75p 
200p 
500p 

75p 
45p 

180p 
90P 

1 

150k 
150p 

160% 
1 

150p 

1Óp 

90 225p 
140p 
50P 

All prices include VAT. Please add S0p postage and packing. Send s.a.e. for 
our complete catalogue. 

Rapid Electronics Limited 
Hillcroft House, Station Road, Fynsford, Kent 

4e 

MECHANISM 
WITH ALARM 

( 

Assemble 
in an evening, 

MECHANISM & CASE 
Inc.assembl y instructions 

£ 5.00I £ G.99 
THREE FOR £13.50 MECHANISMS 10 

DI hAL 

did( 
SILENT RUNNING 
LAME ILLUMNIATED 
NUMERALS 

AS USED INBRAun 
DIGITAL CLOCKS 

FOR £39. 100 FOR E300 

AC MAINS 
SIZE 63/ax23/ex24 

Your receipt is a 2 -year 
guarantee 

HENRY'S RADIO EXPORT 

404 EDGWARE ROAD, NRUIRIES 

LONDON W2 1 ED 01-7231008 

HALF PRICE OFFER 

DELIVERY 

FROM STOCK 

MUSICAL MICRO 
24 TUNE DOOR B 

BUILD THE WORLD FAMOUS 

CHROMA -CHIME 
Give your friends a warm welcome. Yes, think 
how delighted and amazed they will be to hear the 
musical Chroma -Chime play when they press your button! 

The Chroma -Chime uses a microcomputer to play 
24 well-known tunes. The kit is simplicity itself for 
ease of construction. Absolutely everything needed 
is supplied. 

Plays 24 well-known tunes including: 

Star Spangled Banner, 
William Tell Overture, 
Greensleeves, Rule Britannia, 
Colonel Bogey, Oh come all ye faithful, 
plus many other popular tunes. 

* No previous microcomputer experience necessary * All programming retained is on chip ROM 
. * Fully guaranteed 
* Ideal present any time 
ALL CHROMATRONICS PRODUCTS SUPPL IED WITH MONEY BACK GUARANTEE 

PLEASE ALLOW 7 2` DA,S FOR DELIVERY 

Please send me. ETI.5.81 
TO CHROM ATRONICS. RIVER WAY. HARLOW ESSEX. Telephone(0 2 79 418 611 

NAME 

ADDRESS 

I enclose cheque/PO value i or debit my 
ACCESS/BARCLAYCARD 

i 1 -I f( i l f l I I 1 1 1 account no 

Signature 

CHflOflTROflIC$ 

PARNDON ELECTRONICS LTD. 
Dept. No. 22, 44 Paddock Mead, Harlow, Essex CMI8 7RR. Tel. 0279 32700 

RESISTORS: Vs Watt Carbon Film E24 range . 5%o 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) 
£8.50 per thousand mixed. (Min 50 per value) 

Special stock pack. 60 values, 10 off each £630v 

DIODES: 1N4148 3p each. Min order quantity - 15 items. 

f 1.60 per hundred 

DIL SWITCHES: Gold plated contact in fully sealed base - solve those 
programming problems. 
4 Way 86p each. 6 Way £1.00 each. 8 Way £1.20 earn. 

DIL SOCKETS: High quality. low profile sockets. 

8 pin - 10p. 14 pin - 13p. 16 pin - 15p. 18 pin - 19p. 20 pin - 25p. 
22 pin - 29p. 24 pin - 35p. 28 pin - 39p. 41) pin - 57p. 

ALL PRICES INCLUDE V.A.T. & POST & PACKING- NO EXTRAS 
MIN. ORDER -UK. E1 00. OVERSEAS L5 CASH WITH ORDER PLEASE J 

The SENSATIONAL 

CROFTON Offer 
9" metal cased monitors 
at the lowest price ever - 
£55.77 incl. VAT and 
carriage extra. 
P4 phosphor standard. 
P31 and P39 available 
at an extra £11.50 total. 

Ask for Crofton Mail 
Order Catalogue. 

Sony colour camera type 
2010P only £335.00 total 
including VAT and P & P. 
12v operation IV composite 
video out. 
Shugart Floppy Disk Drives 
SA400 £146.05 
SA450 £280.31 
SA800 £337.52 
Prices include VAT 

® I 
All major credit cards accepted. 

All items subtect to availability Ihr above prices include VAT 
Carnage will he charged di cost 

Phone write to 

CROFTON ELECTRONICS LIMITED 
35 Grosvenor Road, Twickenham, Middx TW1 4AD, 

Tel: 01-891 1923/1513 
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electronics today international 

BOOK SERVICE 
How to order; Make cheques payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Service, 

Modmags Sales Office, 145 Charing Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice. , 

BEGINNERS 
Beginners Guide to Electronics Squires £4.25 
Beginners Guide to Transistors Reddihough £4.25 
Beginners Guide to Integrated Circuits Sinclair £4.25 
Understanding Electronic Circuits Sinclair £5.10 
Understanding Electronic Components Sinclair £5.10 
Beginners Guide to Radio King £4.25 
Beginners Guide to Audio Sinclair £4.25 
Understanding Electronics, Warring £4.90 

COOKBOOKS 
TV Typewriters Cookbook £7.75 
CMOS Cookbook £8.20 
Active Filters £11.30 
IC Timer Cookbook £7.68 
IC Op -Amp Cookbook £10.00 
Video Cookbook £6.50 
ITL Cookbook £7.56 
The Basic Cook £4.00 
IC Converter Cookbook £9.50 
Master IC Cookbook Hallmark £7.46 

APPLICATIONS 
Fire and Theft Security Systems B. Weis £2.15 
How To Build Electronic Kits Chapel £3.25 
110 Electronic Alarm Projects R.M. Marston £4.96 
110 Semiconductor Projects for the Home Constructor R M Marston 
£4.96 
110 Integrated Circuit Projects for the Home Constructor R. M. Marston 
£4.96 
110 Thyristor Projectors Using SCRs R. M Marston £4.95 
110 Wave Form Generator Projects R. M. Marston £4.96 

COMPUTING Et MICROPROCESSORS 
What is a Mircroprocessor7 2 cassette tapes plus a 72 -page book £10.00 
Beginners Guide to Computers and Microprocessors with Projects 
C. Adams fó.05 
BASIC Computer Games Ahl £6.06 
BASIC for Home Computers A self -teaching guide B. Albrecht £6.60 
Illustrating BASIC D Alcock £4.25 
Troubleshooting to Microprocessors and Digital Logic Goodman £5.90 
Z-80 Microcomputer Handbook W. Barden £7.75 
How to Program Microcomputers W. Barden £7.25 
Introduction to Microcomputers and Microprocessors 
A. Barna £9.50 
Microprocessors in Instruments end Control R. J. Bibbero £13.10 
Basic BASIC J. S. Coan £7.40 
Advanced BASIC J. S Coan £8.40 
Getting Acquainted with Microprocessors L. Frenzel £7.25 
Beginners Guide to Microprocessors C. M. Gilmore £4.90 
1001 Things to do with Your Personal Computer Sawusch £6.00 
Beginning BASIC R. E. Gosling £4.75 
Microprocessor Programming for Computer Hobbyists N'. Graham £7.15 
Miniprocessors from Calculators to Computers Heiserman £5.35 
Microcomputers, Microprocessors, Hardware, Software and 
Applications J. L Hilburn £17.40 
BASIC Programming J. G. Kemeny £8.20 
Microprocessor Systems Design E. Klingman £17.66 
Intro to Microprocessors Leventhal £11.00 
Microprocessor - Technology, Architecture & Applications 
D. R. McGlynn £11.30 
Interactive Computing with BASIC Monro £4.36 
BASIC with Style P. Nagin £4.50 
Software Design for Microcomputers Ogdin £8.85 
Microcomputer Design Ogdin £7.46 
Microcomputer Base Design Peatman £6.10 
Hands on BASIC with a PET Peckham £10.50 
Complete Microcomputer Systems Handbook £8.75 
6800 Software Gourmet Guide and Cookbook Scelb £9.20 
8060 Software Gourmet Guide and Cookbook £9.20 
The 8080A Bugbook: Microcomputer Interfacing ft Programming 
P H. Bony £8.36 
8060/8086 Software Design Titus £7.60 
57 Pratcal Programs Er Games in BASIC Tractor £6.65 
How to Design, Build and Program Your own Working Computer 
System £7.10 
Your Own Computer Waite £2.25 
Microprocessor/Microprogramming Handbook Ward £6.20 

Logic Design Projects Using Standard ICs J. Wakerly £7.25 
Praticai Digital Design Using !Cs J. Greenfield £16.00 
Designing With TTL Integrated Circuits Texas Instruments £9.60 
How To Use IC Circuit Logic Elements J. Streater £4.85 
110 COSMOS Digital IC Projects for the Home Constructor 
R. M Marston £4.96 
Understanding CMOS Integrated Circuits R. Melen £4.60 
MOS Digital ICs G Flynn £5.25 

The Oscilloscope In Use Sinclair £4.00 
Working with the Oscilloscope A. Saunders £4.60 
Servicing with the Oscilloscope A. King £7.50 
Radio Television and Audio Test Instruments King £8.30 

OP -AMPS 
Applications of Operational Amplifiers Graeme (Burr Brown) £8.46 
110 Operational Amplifier Projects for the Home Constructor 
R M Marston f4.96 
Designing With Operational Amplifiers Burr Brown £19.66 
Operational Amplifiers Design and Applications G. Tobery (Burr Brown, 
£7. 

COMMUNICATIONS 
Communication Systems Intro To Signals Et Noise B. Carlson £7.65 
Digital Signal Processing Theory f7 Applications L. R Rabiner £24.40 
Electronic Communication Systems G. Kennedy £8.75 
Frequency Synthesis. Theory b Design Mannassewitsch £75.00 
Principles of Communication Systems H. Taub 03.40 

THEORY 
Introduction to Digital Filtering Bogner £10.6) 
Transistor Circuit Design Texas Instruments £10.00 
Foundations of Wireless Electronics M. G. Scroggie £6.10 
Electronic Circuit Design Handbook 4th Edition £16.75 
Master Guide to Electronic Circuits Adams £9.25 

REFERENCE 
Electronic Engineers Reference Book (Ed. 4) L W Turner £38.00 
Electronic Components M. A. Colwell £3.40 
Electronic Diagrams M A. Colwell £3.40 
International Transistor Selctor T. D. Towers New update £10.70 
International FET Selector T. D Towers New update £4.63 
International Op -Amp Linear IC Selector Towers £8.00 
International Microprocessor Selector INEW) Towers £16.00 
Radio, TV and Audio Technical Reference Amos £37.00 

MISCELLANEOUS 
Electronic Fault Diagnosis Sinclair £4.00 
Integrated Electronics J Milman £8.20 
Practical Solid State DC Supplies T. D. Towers £6.50 
Practical Triac/SCR Projects for the Experimenter R Fox £2.36 
Printed Circuit Assembly Hughes 8 Colwell £3.40 

Fallen behind recent advances? 
Just starting out? 
Need a decent reference book? 
ETI Book Service provides an easy 
way of getting your hands 
on the right title. 
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DIGITAL THERMOMETER 
This is one of our range of 
PROJECT KITS. It includes all 
the parts required to complete 
the project, including the case. 
Calibration is very simple and 
an accuracy of up to 1% can be 
obtained. The instrument covers the range -50°C to 
+150°C. Read-out is on an LCD display. Power 
requirement is a 9V Battery. An ideal instrument for 
home or laboratory. Full instructions included. 

PROJECT KIT 800104 £26.50 

MUSICAL BOX 
This 'electronic musical box' can be used in a variety 
of applications. These include toys, video games and 
doorbells. It can be programmed to play no less than 
27 tunes. The circuit Is based on the AY -3-1350 
which offers a considerable improvement over simi- 
lar devices. The output can be switched from 'piano' 
to 'organ' like quality. The project includes all the 
components, case, loudspeaker and full instructions. 
An easy project for the beginner. An additional amp- 
lifier is available if required. 
PROJECT KIT 80502K £25-95 (Musical Box) 
PROJECT KIT 80543K £3-95 (Stamp Amplifier) 

The High COM system of noise reduction, developed by TELEFUNKEN, 
offers considerable advantages over existing systems. The Compressor/ 
Expander circuits are designed around a specially designed IC, the U401 B. 
The unit is designed for use with cassette and reel-to-reel tape systems to give professional quality, low noise 
recordings. 
TECHNICAL SPECIFICATIONS: 
Frequency Range 20-18Hz (+0,-3dB) Distortion 
Signal/Noise ratio 80dB (DIN input) 

85dB (Socket input) 
Input Sensitivity DIN 0.6mV/6k ohm 

Noise reduction 
less than 0.2% 
at 100Hz : 15dB 
at 3kHz : 20dB 
at 15kHz : 25dB 

Output Sensitivity DIN 130mV/79k ohm FULL SPECIFICATION AVAILABLE 
The project packs include all the electronic components, self adhesive front panel, prebuilt and tested HIGH COM 
modules and PCBs. The meter circuit uses an LED bar display and is essential for the operation of the unit. 
HIGH COM (81117-1) £49-55 
Meter/Display (9860 + 9817) £15.40 

DISCO PROJECTS 
MINIMIXER 
This mixer Is easy to assemble, most parts are mounted on the single PCB. It 
incorporates two stereo disc inputs, two microphone inputs and a stereo tape 
input. Slider controls for level controls, rotary pots for tone controls. Distortion is 
approx 0.1%, frequency response 20Hz to 25kHz (3dB) 
Project Pack 81088 £37-50 Case £7-50 

DISCO LIGHTS 
This ceiling lights project controls a matrix of 25 x 100W lamps. A prepro- 
grammed IC switches them in 22 different següences of patterns. Patterns can 
be repeated if required. Triac controlled outputs. Lamps not supplied. Mains 
operation. 

Project Pack 81012 £53-95 

SWINGING POSTER 
A specially printed poster comes to life when the red and green lamps powered 
by this circuit are switched on. A random sequence makes the disco girl appear 
to dance. Poster included. Lamps not provided (100W) 
Project Pack £17-70 

HOW TO ORDER 
Send a cheque or postal order to DORAM ELEC- 
TRONICS LTD or write or ring with your ACCESS 
account number. All our prices include VAT at 15%. 
Overseas customers please deduct 15%. Please 
add 40p to the cost of all UK orders for postage and 
packing. An answering service is available to take 
your orders outside our normal office hours. We are a 
MAIL ORDER business. 
SUMMER ISSUE OF OUR CATALOGUE AVAIL- 
ABLEy - Send 14p stamp for your 
copy. 
PROJECT PACKS include PCB, 
Components and data, Cases etc 
extra. 

Daum ELECTRONICS LTD 

HIGH COM Power Supply (8117-2) £14.50 
Case for project POA 

PROJECT PACKS 
Pools Predictor (79053) LED Display £ 8-15 

Ioniser (9823) Negative ion generator £10-50 
Talk Funny (80052) Ring Modulator £10-00 
Photo Process Timer (81101) £18-20 

Cackling Egg Timer (9985) It clucks) £ 7-20 

Sound Effects Unit (81112) Guns, trains etc £ 8-30 
Elektornado (9874) 100W power Amp £19-50 
Top-preamp (80023) Hifi preamp £34-40 
Guitar Preamp (77020) £ 6-50 
Analogue Reverb (9973) 100mS delay £27-70 
Elektor Vocoder (80068) 10 channels £162-50 
21 Digit DVM (81105) £23-35 
AM Receiver (81111) Easy to build £10-25 
Touch switch (81008) 12 positions £10-00 
200W Disco Power Amp (81082) £20-85 
Swinging Poster (81073) Moving picture £17-20 
STAMP (80543) Mini amplifier £ 3-75 
Steam Train Sound (80019) sound effects £ 6-50 
Pest Pester (80130) Insect repellent £ 2-35 
Stereo Disc Preamp (80532) £ 5-20 
Programmable Car Wiper delay (80086) £15-85 
Active Car Aerial (80018) AM/FM amplifier £13-85 
Aerial Booster (80022) £ 5-65 
Full list in our new catalogue. 

Fitzroy House, Market Place, 
Swaffham, Norfolk PE37 7QH 

Tel= (0760) 21627 
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FEATURE 

ASTROLOGO 
When it finally gets off the ground, the 

Space Shuttle may have a solar 
power system. Ian Graham 
reports on the latest 
developments 

Despite last minute hitches in the Space 
Shuttle's first- flight preparations, plans 
for future flights are well advanced. To 

help provide power for Space Shuttle flights, 
Lockheed Missiles & Space Company is building 
a huge solar array wing for NASA The wing, 
which folds up like an accordion, will 
be used on an early mission to prove 
that Solar Electric Propulsion 
(SE P) arrays can generate the 
enormous power required. 

The amount of fuel 
that can be carried 
on -board the 
Shuttle 

limits its time in orbit to 
seven days. The SEP array otters a 

means of extending the vehicle's orbital period 
The experimental wing is 105 ft long and 1 3'/z tt wide In 

space it is unfolded from the cargo bay, and on its first flight it 

will he unfolded and retracted several times to study its 

behaviour in spac e 

The wing is not a rigid structure, but is made from a 

lightweight, flexible plastic (called kapton) and contains wrap- 
around -contact cells welded directly to the array blanket. this 
printed circuit approach has been adopted to eliminate heavy 
adhesives and allow greater flexibility during handling. 

The structure represents an advance in solar power genera- 
tion. It can produce 66 W per kilogram compared with 20 W per 

kilogram in present systems. Up to 75 W per kilogram is feasible 
using the same structural concepts. 

Lockheed originally produced this design for use with a 

space propulsion system incorporating ion engines to power 
Larth-orbital and planetary missions_ I he potential t nel 

economy of ion propulsion is 10 times that of any conventional 
propulsion system. 
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FEATURE : Astrologue 

Competition 
Results 
January 31st marked the end of the Astrologue Crossword 

Competition, set in the January issue. Check your answers 
against the correct solutions shown here. Most of the mil lions of 
entries received (a slight exaggeration) were correct. Some 
found their way to Astrologue from as far away as South Africa 
and India. However, the business of totting up the numerical 
value of the solutions sorted out the men from the boys. 

If you gave each square of the grid a value and did the 
arithmetic, you should have arrived at 1522. If you wrote down 
all the solutions and added up the value of each, you should 
have had 2169 on the bottom line (as some letters appeared in 
both across and down positions and were counted twice). Some 
enterprising readers came up with their own computer pro- 
grams to take the pain out of the arithmetic. My thanks to Henry 
Budgett of Computing Today for his assistance in bringing the 
magic of the silicon chip to bear on the Astrologue Crossword. 
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The Results 
And now, I will announce in reverse order the results of the 

ETI Astrologue Crossword Competition fanfare 
The winner is: P.M. Cheseldine of Lincoln. 
(Pause for rapturous applause). 

Mr. Cheseldine's prize is a copy of The Observer's 
Spaceflight Directory by Reginald Turnill, published by 
Frederick Warne. It's the perfect general reference work for 

anyone interested in spaceflight, with almost 400 
pages packed with information on all the major 

manned and unmanned projects (and a few that 
you've never heard of). 

This US Army AH -1S Cobra attack 
helicopter is equipped with part of the airborne TOW 

missile, a telescopic sight that has been augmented with a 

forward -looking infra -red (FLIR) receiver for night vision. Hughes Aircraft 
Company's electro -optical and data systems group in California produces 
the sight, called the FLIR Augmented Cobra TOW Sight (FACTS), under 
contract to the US Army Night Vision and Electro Optics Labs. FACTS, 
mounted on the aircraft's chin, enables gunners to see through smoke, 
haze or darkness to accurately fire TOW missiles, rockets and cannon. It 
makes the helicopter gunship a round-the-clock combat machine. 

SHORTS 
Representatives of 17 European governments met in Paris 
in January to discuss plans for an Operational Meteosat 
System. It was felt that such a system would be of 
substantial benefit to Europe and would also be a 
valuable contribution to the global observation pro- 
gramme of the World Meteorological Organisation. 
Meteosat 1, launched in November 1977, still collects 
weather information from land, marine and airborne 
observation platforms. 

British Aerospace Dynamics Group's Bristol Division has 
just taken delivery of a fourth Ferranti Argus 700 com- 
puter system, valued at £93,000. This latest addition to 
British Aerospace's 700 family will be used in the develop- 
ment of real-time software for military applications. 

Galileo, NASA's Jupiter probe (featured in ETI March '81 
Astrologue), will be fitted with a European engine. 
Messerschmitt-Bolkow-Blohn are to build the engine, 
which will consist of one main thrust chamber and 10 
small attitude control thrusters. 

The Space Shuttle launch has been put back to some time 
in April, because of a fault found in the thermal insulation 
of the External Tank. When the tank was fuelled, some of 
the insulation separated from the contracting tank. 
Martin -Marietta engineers will have to make repairs in 
situ. 

One of Jimmy Carter's last acts before packing up his 
knick -knacks was to propose a 1982 NASA budget of 
$6.72 billion, more than a 20% increase over this year's 
budget. The Space Shuttle gains by the increase - its fun- 
ding goes up from £1.94 billion to £2.23 billion. 

ETI 
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Apollo I. Its sound quality is as outstanding as its looks. (And makes the price sound ridiculous.) 

Three waveband radio and cassette 
recorder (battery/mains). 

Only 
BIG SET QUALITY 

Big set sound quality from a portable radio/ 
cassette recorder? 
That's the remarkable achievement of the Apollo 
I. It really does have the rich tonal quality you'd 
only expect in an expensive home unit. On radio or 
cassette, reproduction is crystal clear even at full 

volume and over the whole of the tone range. The 
band change switch gives you the choice of FM, 
Medium or long wave and a big tuning control 
provides you with sensitive station tuning, helped 
by very clear and legible dial markings. 

BIG FUNCTION RANGE 

Remarkable, too, is the Apollo I's range of 

functions. In addition to the three band radio and 
cassette playing capability, it lets you record 
direct from the radio, record through thé built-in 
condenser microphone, record through an 
external microphone (not included), and play 
yourself to sleep with taped music that switches 
off automatically. 

Apollo I has many features you'd hardly expect if it 
was twice the price. For example: automatic 
volume control on the built-in microphone, ear- 
phone monitoring of recordings, battery or mains 
operation, provision for remote control, etc. 

SENSATIONAL VALUE 

Most remarkable thing about Apollo I, though, has 
to be its price. Any multi -function set would be 
extremely good value for this kind of money. But 
the Apollo, with so many 'extras' and such superb 
quality reproduction, is an absolute bargain. 
Guaranteed for 12 months. 

Exceptional sound quality Battery/ 
mains operation Sensitive tuning 
Push button recorder Built-in 
microphone Tone control Auto 
recording level control Auto stop 
Sleep function switch Earphone 
Sockets for external microphone and 
remote control. 
DATA 
Output 2W (max), Power consumption 8W, Speaker 4in, 4ohm, 

Dimensions 11(hin x 8in x 31in (approx), Weight 51b. 

le Credit card holders may telephone (0536) 522024 24 hours a 

day stating card number for immediate attention. 

M ITRA 
68-70 

rthants. 
HighNN16 

Street,BSY.Kettering, 
No 
Tel. (0536)522024 

r -I 
To Mitrad, 68-70 High Street, Kettering, Northants. 

Please send me ApolloI radio/cassette recorder at 
£ 19.95 plus £2.95 p & p (£22.90) 

Total value of my order £ 

I enclose cheque/PO made payable to Mitrad. Or debit my 

Access/Barclaycard No 

Signature 

Name 

Address 

® 
anal 
J I/ V V l V V V V V Allow up to 'L8 days for delivery. Full refúnd if not completely 

I satisfied.; Registered ìn England No 2554356 Code:003/ET 
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elf Instruction Courses from Cambridge Learning 
They're faster and more thorough than classroom learning: you pace yourself and answer questions on each new 
aspect as you go. This gives rare satisfaction - you know that you are learning and without mindless drudgery. With 
a good self -instruction course you become the world's best teacher. 

ICROCOMPUTERS ARE COMING- 
RIDE THE WAVE! LEARN TO PROGRAM! 
MILLIONS OF JOBS ARE THREATENED, BUT MILLIONS MORE WILL BE CREATED 
LEARN BASIC 
The language of the small computer and the 
most easy -to -learn computer languagein 
widespread use. Teach yourself with a course 
which takes you from complete ignorance 
step-by-step to real proficiency with a unique 
style of graded hints. In 60 straightforward 
lessons you will learn thefive essentials of 
programming: problem definition, flow- 
charting, coding the program, debugging, 
fear documentation. Harder problems are 

provided with a series of hints so you never 
it glassy -eyed with your mind a blank. You 

soon learn to tackle really tough tasks such as programs for graphs. 
estimates, compound interested' computer games. 

COMPUTER PROGRAMMING IN BASIC (CPB) 
4 Vols. £10.00 

ra.r11..1110 E.r... 
rurr t - 

cost 

Book 1 Computers and what they do well; READ, DATA. PRINT, powers. brackets variable 
names: LET: errors. coding simple programs. 
Book 2 High -and low-level languages, flowcharting; functions; REM and documentation. 
INPUT, tF.... THEN, GO TO. limitations of computers, problem definition. 
Book3 Compilers and interpreters; loops, FOR._.NEXT, RESTORE; debugging, arrays; 
bubble sorting; TAB. 
Book 4 Advanced BASIC, subroutines; string variables; files; complex programming; 
examples, glossary, 

THE BASIC HANDBOOK (BHB) £11.50 
This best-selling American title usefully supplements our BASIC course with an 
alphabetical guide to the many variations that occur in BASIC terminology. The 
dozens of BASIC 'dialects' in use today mean programmers often need to 
translate instructions so that they can be RUN on their system. The BASIC 
Handbook is clear, easy to use and should save hours of your time and computer 
time. A must for all users of BASIC throughout the world. 

A.N.S. COBOL (ANS) £5.90 
The indispensable guide to the world's No. 1 business language. After 25 hours 
with this course, one beginner took a consulting lob, documenting oil company 
programs and did invaluable work from the first day. Need we say more? 

Flow Charts and Algorithms 
are the essential logical procedures used in all computer programming and 
mastering them is the key to success here, as well as being a priceless tool in all 
administrative areas - presenting safety regulations, government legislation, 
office procedures etc. 

THE ALGORITHM WRITER'S GUIDE (AWG) 
£4.00 
explains how to define questions, put them in the best order and draw the flow 
chart, with numerous examples. 

JOIN THE DIGITAL EVOLUTION! 
Design of 
Digital Systems 

DESIGN OF DIGITAL SYSTEM 
(DDS) 6 Vols. £13.50 
Written for the student or ent usiast, this 
course is packed with information, diagrams, 
and questions designed to lead you step-by- 
step through number systems and Boolean 
algebra to memories, counters, and simple 
arithmetic circuits; and finally to an under- 
standing of the design and operation of 
calculators and computers 

BOOK 1 Decimal, Octal, hexadecimal, arid binary number systems and conversion between 
number systems: negative numbers, complementary systems. BOOK 2 OR and AND 
functions, multiple -input gates, truth tables, De Morgan s Laws: canonical farms; logic 
conventions; Karnaugh mapping, three -state and wired logic. BOOK 3 Hall full, serial, and 
parallel adders. subtraction, processors and ALU s, multiplication and division. BOOK 4 flip 
flops, shift registe -s, asynchronous, synchronous, ring, Johnson, and exclusive -OR feedback 
counters. ROMS and RAMS BOOK 5 Structure of calculators: keyboard encoding: decoding 
display -data; register systems. control and. PROM, address de -coding. BOOK 6 CPU; 
memory organisation; character representation. program storage, address modes input' 
output systems, program interrupts. Interrupt priorities, programming: assemblers computers: 
executive programs: operating systems 

123436 
Digital calculators and watches came in during the 1970's. Soon you will see 
digital cash cards, telephones, car instruments, and TV messages from your 
friends. 

DIGITAL COMPUTER 
LOGIC AND ELECTRONICS 
(DCL) 4 Vols. £7.50 
A course covering the material in ltahcs on 
the left, but at a slower pace. (4 vols) 

GUARANTEE - No risk to you. If you are 
not completely satisfied your money will 
be refunded without question, on return 
of the books in good condition within 28 
days. Our free booklist is sent with each 
order, 

CAMBRIDGE LEARNING LTD. (Registered 
in England No. 1328762) 

Unit 12, Rivermill Site, FREEPOST, St. Ives, HUNTINGDON, Cambs PE17 4BR - Phone 0480 67446 

To: Carob id e Lear i L rg g td., Unit 12, Rivermill Site, Freepost, St, Ives, Huntingdon, Cambs, PE17 4BR 

Order Form 
PLEASE SEND: 

CPB (£10.00) 

BHB (f11.50) 
ANS (£5.90) 

AWG (£4.00) 
DDS (£13.50) 

DCL (f7,50) 

Quantity 

THESE PRICES COVER THE COST OF 
SURFACE MAIL WORLDWIDE. 
AIRMAIL Europe, North Af rica, Middle 
East, add VI to price of books. Japan. 
Australia, New Zealand, Pacific Islands 
add % Elsewhere add %a 

U.K Delivery. up to 28 clays (or senil 
50p per course for 1st class post ) 

Name 

Address 

FOUR WAYS TO PAY. 
1) A U K cheque or a U.K postal 

order (Not Eirel 
21 A bank draft in sterling on a 

London bank (available at any 
major bank! 

3i Please charge my Access 
Ameran Express Barclaycard 
Drners 
lase Mastercharge Trustcard 

Cant No 

Exp;rt Date 

Srgned 

(Jr phone us with tarse credit card 
details on 0480 67446 (24 hour 
ansalone srrvrrei 
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PROJECT 

DIGITAL 
CLOCK 
Here's the ideal thing for the kitchen, 
workshop, garage or shed - in fad, anywhere you need a digital clock 
that just can't be missed! Design by Barry Wilkinson. 

Isn't it what you've always wanted - a digital clock with a 
decent sized display? Seeing the time at a glance is conve- 
nient in many situations and that's precisely what this clock 

has been designed for. The display features three seven - 
segment digits for the 'minutes units', 'minutes tens' and 'hours 
units' plus a single column '1' for the hours tens' displays. Each 
segment in the individual display is made up of a string of LEDs 
connected in series. Each vertical segment contains five in- 
dividual LEDs, while each horizontal segment contains six. 
Overall height of the display is around 60 mm. 

We used rectangular LEDs as they provided by far the best 
looking display compared to the more familiar round LEDS. A 
'flashing colon' between the hours and minutes digits is provid- 
ed to reassure you that the clock is going! However, as a binary 
divider clocking from the mains is used to drive the clock, a 1 S 

output is unfortunately not available and so the next best out- 
put was chosen. This proved to be a division of 32 and thus, from 
50 Hz, a pulse is obtained every 1.56 S - this is used to flash the 
colon. 

Design 
There are a number of interesting aspects to the design of 

this digital clock. For a start, conventional CMOS binary 
dividers have been used in preference to one of the special 
clock divider chips. The latter are very handy, no doubt about 
that, but they are incapable of driving a large sized display like 
the one used here. The voltage drop across each segment of the 
multi -LED display varies depending on the type and colour of 
LED used. Whilst we have used red LEDs, which have a voltage 
drop of around 1V6 each, green or yellow LEDs may be used 
and these have around a 2V1 drop each; some of the new 'high 
efficiency' LEDs also exhibit a 2V1 drop. This means that for a 
horizontal segment in our display, the maximum voltage drop 
may be as high as 12V6 (six LEDs times 2V1). The clock chips 
available cannot readily cope with this but CMOS decoders can 
be arranged to do what we want. 

You will notice from the circuit that the LED segments are 
driven by 4511 CMOS decoders which provide up to 25 mA per 
segment, with the actual current being determined by current 
limiting resistors. The current per segment in our circuit is 

limited to around 20 mA. However, the maximum voltage 
across CMOS is limited to 15 V and a supply of around 18 V was 
necessary to allow for the drop across the display segment plus 
the drop across the limiting resistor and the 1V5 lost in the 4511 
output circuit To overcome this difficulty, we stabilised the 
negative supply rail for the CMOS to 12 V and the negative side 
of all the display segments is taken to the unregulated negative 

supply. The zener action of the LEDs (ie, there is no current flow 
below about 1V4 per LED) ensures that the outputs of the 4511 

are never 'pulled' below their negative supply rail. 

Construction 
We found it necessary to use a double -sided printed circuit 

board for this project to avoid a large, cumbersome board 
which we feel sure you'd agree would be rather unattractive. 

The board used in our prototype did not use plated through 
holes as it is not really necessary. However, there are many fine 
tracks on the board and we recommend you use a soldering iron 
with a small tip. When soldering tracks on the top side of the 
board where a component lead connects to a corresponding 
track on the underside of the board, always ensure that you heat 
the joint sufficiently to get a good flow of solder and avoid a dry 
joint. 

To commence assembly, first check that the three mount- 
ing holes around the board perimeter and the two holes for the 
time setting push button switches are the correct diameter. It's 
awfully hard to drill the board after the other components are 
mounted. 

Commence assembly by soldering in all the resistors, 
capacitors and diodes and the two transistors. You could leave 
C1, which mounts on the rear side of the board, until all the 
other components are assembled if you wish. Take care with the 
orientation of the diodes, paying particular attention to the 
component overlay. Note that different value current -limiting 
resistors are required, according to the type (and thus the 
voltage drop) of LEDs chosen. Refer to Table 1 for the ap- 
propriate values. 

Resistor 1V6 LEDs 2V1 LEDs 

R7, 10, 13, 14, 17 180R 150R 
R20, 23, 26, 29 180R 150R 
R8, 9, 11, 12, 15, 16 270R 18OR 
R18, 19, 24, 25, 27, 28 270R 180R 
R30, 31 270R 180R 
Table 1. Value of current limiting resistors for the LEDs. 

As CMOS ICs are used, take care when inserting them that 
you handle the devices with due care. Carefully remove them 
from their packaging, taking care not to handle the pins - pick 
them up with your thumb and forefinger grasping the ends of 
the package, not the pins. Make sure you have them correctly,,,,` 
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Above: The LEDs are mounted by butting the 
'shoulders' on the leads against the PCB. 
Fig.1 (Right) Circuit diagram of the Digital Clock. 

PARTS LIST 

E 

T1 

NOTE: 
ICI IS4093 
IC2 IS 4040 
IC3 IS 4068 
IC4 & 7 ARE 4518 
IC5,6&8 ARE 4511 
IC9 IS 4023 
01 & 2 ARE BC549 
D1-4 ARE 154004 
D5 IS 1N914 
ZD1 IS 12V 400,6W ZENER 
LEDI -128- SEE TEXT 

FOR VALUES OF 137-20, R23 -31. 
SEE TABLE 1 

Resistors (all 1/4 W 
R1,6,21,22 
R2 
R3 
R4 
R5,32 
R7-20 
R23-31 

Capacitors 
Cl 
C2 
C3,4 

Semiconductors 
IC1 
IC2 
IC3 
1C4,7 
IC5,6,8 
IC9 
Q1,2 
D1-4 
D5 
ZD1 
LED1-128 

,5%) 
10k 
470R 
470k 
330R 
100k 
see Table 1 

see Table 1 

1000u 25 V electrolytic, PCB -mounting 
4n7 polyester 
330p ceramic 

4093B 
40408 
40686 
4518B 
4511B 
4023B 
8C549 
1 N 4004 
1N914 
12 V, 400 mW 
rectangular LEDs (see text) 

Miscellaneous 
P81,2 push-button switches, non -latching 
Transformer (12 V @ 1 A), sheet of plastic, case etc. 

MOUNTING 
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LED3 

LED4 

RS 
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R6 
10k 

10 

TC3 
3304 

P OV 
P81 
SET 

MINUTES 

The power supply is simply a transformer with a 12 V secondary, whose 
output is full wave rectified by D1-4 and filtered by Cl. The IC supply is 
stabilised by ZD1 to 12 V DC. The AC voltage is also coupled to the in- 
put of IC1 a by R3 to provide a 50 Hz clock frequency. R3 protects IC1 a 
against input damage as the AC voltage exceeds the supply rail of the 
ICs. C2 acts as a filter to prevent false counting, and IC1 has Schmitt 
trigger inputs which also help to prevent false triggering. The output of 
IC1a is a clean 50 Hz square wave. 

To derive the 'minutes' output the mains frequency must be divid- 
ed by 3000: this is done by IC2, a 12 -stage binary counter. The total 
division ratio of this IC is 1:4096, so the outputs of the 4th, 5th, 6th, 8th, 
9th, 10th and 12th stages are decoded (when all are high), taking the 
output of 1C3 low on the count of 3000 (binary 101110111000). After a 
short delay (about 30 uS) due to R51C3, the output of IC1b goes high, 
resetting 1C2. This immediately causes the output of IC3 to return high 

Fig.2 The overlay as seen from the component side. Note that this is a 
double -sided board. 
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but, again due to R5IC3, the output of IC1 b will remain high for about 
20 uS, ensuring corred resetting and the clocking of the minutes 
counter. 

One of the outputs of 1C2 (pin 2) is used to drive the colon and to 
provide the clock pulses for the 'fast set' modes. Using a binary divider 
means that a 1 Hz pulse is not available, so we chose the 1.56 S output 
(50132). 

The output of 1C1b (a 20 uS pulse once per minute) is used to 
clock IC4a, one half of a dual decade counter. The outputs of IC4a are 
decoded by IC5, which drives the 'minutes units' display. The 'divided - 
by -10' output of IC4a clocks IC4b, whose outputs are decoded by IC6 
to display the 'tens of minutes'. As time has yet to be decimalised (!), 
IC4b is set to divide by six. This is done by IC1 d which detects when the 
2nd and 3rd outputs are high (binary 0110) and provides the reset pulse 
via IC1c. 

The third output of IC4 is used to clock the hours counter, IC7. 

This, like IC4, is a dual decade counter with the first half being decod- 
ed by IC8 and the second being clocked by the output of the first. As 

only a simple '1' is needed for the tens of hours (12 hour clock) no 
decoder is necessary, only a buffering transistor. IC9a detects when 
IC7 reaches decimal 13 (0001 0011 binary) and triggers a monostable 
formed by IC9b and IC9c. This is used to reset 1C7 to zero hours but as 

there is no zero hour in the 12 hour system we need to reset to a '1'. This 
is done by D5, which pulls pin 10 of IC7 high for the duration of the 
reset pulse and allows it to fall back again a few microseconds after the 
end of reset pulse, (the delay being due to stray capacitance). This 
causes IC7 to clock on to '1'. 

Fast setting is done simply by injecting the 1.5 S pulse directly in- 

to the minutes or hours counters, using the push buttons. 
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oriented before inserting them in the boärd. Also ensure that 
you put each IC in its correct place and on the correct side of the 
board too! Sockets cannot be used for the ICs as many of the 
pins are soldered on both sides of the board. 

LED Astray 
The rectangular LEDs specified measure 2.5 mm wide by 

5 mm long. If you elect to use conventional round LEDs, the 
miniature 3-4 mm diameter types should be used. Many of the 
larger sized round LEDs will 'not fit this PCB as they have a 
shoulder around the base of the unit that measures 6 mm in 
diameter, preventing the close packing possible with the other 
types. 

The LEDs we used have a shoulder or 'step' in their leads a 
few millimetres from the base. We pushed the LEDs down onto 
the PCB until this shoulder stopped them going any further. The 
outside lead of each segment array was soldered and then each 
group checked for alignment before soldering the other leads. 
Once you have the LEDs mounted and soldered in place, the 
two push button switches may be mounted. 

At this stage, if you are satisfied everything has been 
mounted correctly, the board may be tested - but give it 
another thorough check first! In particular, look for solder 
'bridges' between IC pins or across closely -spaced tracks as well 
as possible dry joints. 

Simply apply 12 V AC to the two pins marked on the board 
overlay and see that the clock operates as it should. Try the 
'hours set' and 'minutes set' buttons to see that they have the re- 
quired effect. If all is not well, switch off and re -check the com- 
ponent placement and orientation, check for dry joints, etc. 

CIRCUIT DIAGRAMS/OVERLAYS/ 
FLOWCHARTS! 

Do you require professionally drawn Circuit 
diagrams, Overlays, Flowcharts etc. drawn from 
your own designs? MM Design & Print 
offer a quick, accurate and cheap 
Technical Illustration and lettering 
service to readers of ETI. We illustrate 
anything from a single chip amplifier to a 
colour television circuit design, with finished 
artwork supplied to your specification. For 
further details please ring Paul Edwards, on 
01-437 1002/7 extension 29, or write to the 
address below. 

M 

( iCc 1JJ 
I 

C 
l i , 

Part of the Modmags Group, 

145 Charing Cross Road, 

WC2H OEE 

Now the clock may be finally assembled. An earth lug 
should be mounted under one of the transformer mounting 
bolts and the mains cable earth soldered to it. The PCB should 
be mounted behind a sheet of red plastic (if you're using red 
LEDs) to improve the contrast of the display and hide the other 
components. It will be necessary to drill two small holes in the 
plastic opposite the time -set buttons -a match can then be in- 
serted to depress the buttons. If you prefer, you can mount the 
switches off -board and fit them in a convenient position on the 
case. Make sure the case has adequate ventilation, as the clock 
dissipates some 10 W. Once the clock is complete, all that re- 
mains is to plug in and set the time. 

-4v 

DISPLAY jg LEDS 

JV 

_eV 

LED 

-AV 

CATHODE 
Fig.3 Orientation of the LEDs for 
each of the'seven-segment' displays. 
Lead identification can be made as 
shown on the right. ANODE 

Setting the time 
1. Switch on. 

2. Press the minutes button until the minutes display is 
correct. To prevent multiple pulsing due to contact 
bounce, the button should be pressed and released when 
the colon is off. 
3. Set the hours in a similar manner to the minutes. If the 
minutes display is less than 40, again operate the button 
when the colon is off. If the minutes display is 40 or more, 
operate the button when the colon is on. 
4. An easy way to set the clock to the exact time is to first 
set it some 20 - 30 S fast by the push buttons, then com- 
pare it to a known time standard (you might use a radio 
time signal for this). Turn off the power for the exact time 
difference and the clock will cease counting. The large 
filter capacitor will hold its charge long enough to store 
the last time, for up to a few minutes, until power is return- 
ed. When the time signal equals the clock display, turn 
the power back on. 

BUYLINES 

There should be no problem obtaining any of the components for this 
project as nothing is out of the ordinary. Although you can expect to 
pay nearly £30 for the LEDs alone, it should be borne in mind that the 
nearest commercial equivalent to this clock costs over E100. 
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ILLUSTRATED HERE - PART OF THE ELECTRONIC 
"INSIDES" OF A WERSI 

Create one of Wersi's electronic organs by building 
h ytof from an easy to build kit. Create a perfect 
match in decor by picking a spinet or console in 
contemporary or traditional styling. Create your own 
personalized instrument by picking those features 
t 1h your playing style. 

Create your own Mats= electronic orgy r 

WERSI build lt for you. Create the keyboard 
Instrument that exactly fits your needs in 
features* Create a lifetime investment with 
unique updating system which allows you to ADD new 
features in the Baum. 

ant to know more about WERSI? AURA SOUNDS 
pct the first company fo successfully market WERSI 

=Organs and kits in the U.K. Our technical telephone 
support service is second to none. There's a friendly 
welcome and free demonstration at our three.., 
showrooms. Fill in the coupon and enclose tee- 
cheque/P.O. for £1,00 payable to AURA SOUNDS'; 

AND AURA SPUN 

(u 

.. POR IMMEDIATE ACTION TELEPHONE,''',' 
014$8 9733 34 HOUR ANSWERING SERVICE, 
QUOTING ACCESS/BARCLAYCARD NUMBER, 
AURA SOUNDS LTD.,;:;,. 
14-15 Royal Oak Centre, Bright may. Suey 
Tel: 01488 9733 

17 Upper Charter Arcade, Barnsley, Yorkshire. 
Tel: (0226) 5248 

IOBat-MOOM Oil ma mum '-- -owa5am 
Please send me the full colour WERSI Catalogue. e 
I enclose cheque/P.O. for £1. 

NAME ___ 

ADDRESS 

a Send to Aura Sounds Ltd., 14/15 Royal Oak 
1 Centre, Brighton Road, Purley, Surrey. 

;1 
Me/ a>! .1I aa>A an a> 1.1.1111 01111 

THE WINNIN 
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Greenbank 
Greenhank Electronics 

(Dept T5E) 92 New Chester Rood. New Ferry 
Wirral, Merseyside 162 SAG 

(Tel: 051-645 3391 ) 

UV 141, UV ERASER 

Two nary to two mite daelgned for both ISO peofeeeaeraml and amateur 
Wfrsn raw 
Poaboee 

Can erase up to 14 proms. 
Special ehon wave ultraviolet tube. 
Erase time vanable between 5 and 50 minutes in 5 minute steps (preventing 
over exposure which may shorten prom life). 
Sliding tray Carries proms on conductive foam. 
Safety interlock switch prevents the timing circuit from operating and 
switching on the tube with the tray open. 
"Mains On" and "Tube On" indicators. 
Swan textured cese. 
Complete instruction. supplied. 

Supplied complete with mains plug and hex 

Model UV 141. Price £77.70 
AW mllalle thee bor st 

Model UV 140: Price £61.20 

¡ 

TEX MICROSYSTEMS 
"EPROMPT" UV ERASER 

à S 

A low cost alternative to the above erasers (UV 140/ 141) stemmed by the 
manufacturer to erase up to 32 chips in 15-30 mina. This is the cheapest eraser 
we have seen. The unit has en timer, power switch or safety interlock switch. The 
user places up to 32 chips into loose conducting loam in the erasure tray (16 
along the base. 8 on each aide). The chips are held in dace by the UV tube which 
sits in the tray. (Unlike the UV 140/ 141, no special precautions have been taken 
to prevent the seepage of UV light, but the manufacturers state that "Incident 
light from this device s quite safe at distances above 12 íechos''.) 

(Dimensions - 325x 64x 38rem) 

EPROMPT ERASER Piir.N £33 

EUROCARD COMPUTER BOARDS 
'Custom 80' Modular 280 eased System,Detaìls in preparation, free on request. 

"BIG BOARD" Z80 COMPUTER KIT 
'We hope this item will be in stock by the time this advert leeches you, but please 
check to see before sending any meneyl Features: 64K Dynamic RAM, Floppy 
Disk Controller, 80 a 24 Char. Video output £305. CP / M Disk Operating System 
to suit, E00- 

Teats, VAT. CWO. Chien etc p yabl lGrimaldi Electronic* aid crowd. 
Add VAT to aN prices al 15% except Whirl slated eWbrwNa. Put tic: UK 408( 
(+6p VAT = 46y1 per order. Export: NO UT bal add 40p Wire). f I ¡Europe) andi 
£3.50 Meeed re. Access. Bwc(syard. TNa, tu)apbM4d arlwc accepted. 

Peh+. IMleeraNMg, deist depts. etc am telepbeM Weir orders ter )NNodlue 
displace ea nectar,) 

CMOS 
4000 tap 

4002 

4006 

4007 
480 
4109 

4019 
4011 
4012 
4013 
4014 

4015 
4016 
4017 

4018 
4019 
4020 
4021 

4022 
4023 
4024 
/045 
4026 
4027 
4028 

4029 
1030 
4031 
4032 
/033 
4034 

4035 

4037 
4038 

4039 
/040 
4041 

748 

2511 
254 

1 84 
804 
4q1 
SOp 

254 
184 
594 
844 
04P 
454 
99P 
831, 
43p 

E1 Ó 
£1.00 

27p 
7/84 

1125 

W 
74p 

£4.31 
E1.31 
£2,63 
£2.0 
£1.10 
£1,99 
£1.20 
62.74 
£1.00 
£1,59 

74088 208 
74112 208 
74961 ace 
740 Sip 
74810 2+ 
74314 518 
741326 

7481 
14022 

7182 
74048 

74373 
74074 

Z94 

Ilp 
[143 

164 
59p 

Mateo« prices for 

1042 

4043 

4044 
4045 

4845 
4047 
4148 
4049 

4050 
4051 

4052 
4053 

4054 
4055 
4056 

41159 

4060 
40827 
4063 
4066 
4067 

4008 
4069 
4070 
4071 

4072 
4073 
4015 
4076 
4077 
4070 
4081 

4102 
4085 
4086 
4089 

4093 
4094 

14811 
740es 
7486 
1481 
14ra 
7/f> 
7401 
7166 
745¡07 
745150 
T4C151 

715154 
74/157 
11/188 
74/Ie1 
743102 

804 
934 

[2.63 
E1.10 
£1.71 

77p 
454 
49p 

SOP 
1104 

904 
£2.18 
[2.55 
£2.55 
£9,23 
£2.10 

£10.00 
£1,90 

S5P 
17.21 

np27p 

3114 

25P 
25p 
254 [ 
294 

z207p4 

274 
£1.35 
E1.35 
62,91 

99P 
£250 

574 

11.44 
674 

(412 
a4 
Mp 

CIá 
£117 
[311 
£2.85 
£3.41 
£211 
£1.48 
[LIS 
E1.11 

Aelerur Usera 
prices ayalare, 9 

4096 

4097 
4096 

489 
40100 
48101 

40102 
40103 
40104 
40195 
40106 
40107 
40108 
40109 
40110 
40114 
40160 
40161 
40162 
40163 
40114 
40181 
40112 
40192 
40193 
40104 
40208 
40257 
4160 
4161 

4162 

4163 
4174 
4175 

4194 

4409 

745183 
74C1M 
745116 
74/173 
74/174 
743175 
74/118 
743113 
71/116 
74f2M 
7/f221 
743373 
743374 

74811 
11CM[ 
74/043 

E1,97 
11,97 
15.98 
(1,92 

ELM 
[1.92 
[119 
£3.87 
E3.67 
£1.85 
[1.05 

92p 
.28 
[7,54 
(1,28 
£310 
£1.77 
[1.54 
£1,54 
£1.54 
E7.54 
£1,54 
£3,03 
11,90 
£2.41 
£2.41 
£3.27 
£7,54 
[2.31 

99p 
984 
sap 
91p 

!op 
11.15 

£1.16 
£9.37 
£9.37 

and Ex Note: Md0.lreal 
M01501e, RCA 

4410 61,55 
4411 110.72 
4412W £14.93 
44150 15,24 
4422 £5,66' 
4433 £12.30 
44359 [7.40' 
4450 63,81 
4451 £3,81 
4481 13,53 
4462 14.41. 

44907 £420 
449054 £3,14 
4500 £6,95 

£1.13 
[1# 
[I.M 
994 

EMI 
£1,13 
£1/ 
£745 
6141 
11,a 
£1.75 

574 

794 
574 

4502 
458 
4505 

4506 
4507 
4506 
4510 
4511 

4512 
4514 
4515 

4516 
4511 
4518 
4519 
4520 

4521 

4522 
4526 

4527 
4520 
4529 
4530 

eea... 

` 1M3M 
74605 
149990 
746107 
740901 

746109 
741910 
7415111 

74812 
745114 
74815 
745918 
71CR1 
74822 
74M23 
741925 r 

74LS 

MODULAR COMPUTER SYSTEM CARDS 
A range of International' (I 14 203mm) size cards which may be purchased 
individually as desired, or to build up a complete system- Further details available 
on regoest. All boards are epoxy glass with gold plated edge plug 
VDU A, B. G (set of 3) 527,20 
SC/MP-P SC/MP CPU £9.40 
MPA-7 Buffered SC/MP CPU £9.40 
MZB-3 Z80 -CPU 69.40 
AMA -1 2K of 2102 £9,40 
MXA-3 8K of 2114 £9.40 
MX0-2 16K of 411E1 69.40 
PRM-2 4K of 5204 £9.40 
PRM.8 BK of 2708 £9.40 
RRM-148K of2516+6K of 2114 TBA 
S10-2 RS -232 (two) 59,40 
TPA -2 Tape Interface £8.90 
IP -2 Input Port £9.40 
DCR-6 Keyboard Input 58.90 
OP -3 Output Pon 69.40 
PP -2 PROM Programmer £9.40 
PSU.A4 Power Supply 58.90 
PSU -B 5V Power Supply 55.50 
PSU -C 25V Power Supply 55.50 
1 3 -slot backboard, can be used with most of the above boards, 13" x 45e" 
ISBUS-1-1 El 1.60 

8" FLOPPY DISK DRIVES 
DRE Model 7100 £350.00ro 

T.Y. MONITOR P.C.B._for OEM users 
TN N ee sallied P,C I.11:8154 a MN. chill yw ed t. year 
sea 12"/t4' Mack RN abita C,R.T. 104 leer». 30 . dia ewkl. le 
Maio a T.Y, eh1Nr al rlul can (Raretlary wt chum Mealy 

We CA.T. al peer.) 
Preset metro. ch0ut, klglNut. 41c.. are iacl.del, std Ike oily 
Opel. mill art 15 Vella t 7W, AC L 1.5 Amps sod I Yell ply¡ 
mete Mu spot 
Stpplad ai0 sirsdl roper [33.50 

FLOPPY DISK CONTROLLER BOARD 
This is teed in conjunction with 'Kemitron' AO boards 
to interface to twin single density S / S 8" floppy disks. It 
is not available as a bare board. but only built and tested. 
Regrettably Kemitron do not supply circuit diagram 

To run CP/M on the system41g1Á0 a serial 
required. 

iced. a 
board)8Kof some son of VDU terminal is reThe B-3 
d8K of RAM (e g. three M%D-2 bcerda). The MZB-3 
board has facilities for 'power on jump' and a 'boot 
prom' to load the CP / M operating system from the disk. 
Boot PROM (2708) 410-96 
CP/111(8" Rooter diskl 699.00 

741.100 

741551 

741502 
74108 
741004 

741005 

741008 
741309 
741510 

741011 
741812 
741513 

141314 
741815 
741020 
741021 

741120 
741027 

741528 
741030 
741532 
741833 

741S31 
741538 

741040 
741142 
741047 
741548 

741949 

741151 
741154 

14p 
144 
top 
le 
tip 
sop 
22p 
2217 
288 

23p 

754 
be 
208 
222 
484 
Zap 
418 
Up 
27p 
39p 
39p 
39p 
zap 
pop 
9gp 

£1,20 
£1.20 

244 

2945 

741055 

741563 

74LS/3 
741174 

741775 

41376 

741073 
74LS83 

741185 
741086 

741590 
741391 

741192 
741593 
741195 
741596 

7415107 
7411109 

7410112 
7411113 
7416114 
7411122 

7413123 
7410124 
1410125 

7413126 
7415132 

74LS136 
7415138 

7415139 
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60 KEY ASCII KEYBOARD 
Mel IMq, GpwM a.Nc1u. rd rely Wm £49.71 

KEYBOARD CASES 
405 e 210mm. Panel 0. 330 x 188mm 11 0.1 4 
510 e 340mm. Panel size 430 x 115mm £21122 

1IIME DAISYWHEEL PRINTER 
High quality printer for use with word processing 
packages running under CP /M. 45 characters per 
second, RS -232 interface. (Check stock position 
before ordering 
Gume Sprint 5 Model 45/R0 E 1616.00 
Also available on lesse. 

OUME SUPPUES AND ACCESSORIES 
Forms Trector 5110.00 
Standard Printwheels £0.00 
Word Promising Printwheels £1.80 
Ribbons (in packs of 12) 
Medium Inked Fabric Black £27.40 
Multi Strike Black 427.60 
Single Strike Bieck £40,55 

1 

DOTMATRIX_ PRINTER 
T1)1 b eleld Wa ums price u Ir warpte üthucem lap. 
WI W may Nahres rub venue Ise N »UN cedies 
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MMo or h»t paper (Mlle, trickles r bitter Ind. uo 
We Car beRtaS Uratlas. cu also pell piplics ruler 
reps coed. la. '048 -lei laeilig. Supplied WI1 met 
uMe W Nil exert maul. 
11,4 2 NOW WO £325.00 

EUROCARD 19" CARD FRAME 
fit el 2 W pWu + aglh, 2 hat W 2 rear St Orr. 4 
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Carl pIW etch d Iq 
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64 my SeaWl rema a+1154/541 £4,24 
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£1.16 
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55p 
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£1,45 
604 
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EII 

£1.18 
£1.14 
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[3.90 
62-05 
£1.40 
£1.40 
[1,30 
[1,30 
£1.66 
£1.36 
11.M 
£1,40 

£2 
1232 
12,32 
E2,32 

MICROPRO 
4502 
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6520/21 
6522 
8532 

18W1CW 
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210A916 

2M 

8808 
6890 MPU 

66021a61 
6109 
6e101126 x a RIJ4 
584101128x4RAAg 
6820.6621 M 
6645 
6150 ADA 

M58580 

8.95 
£4.95 
E8.M 
6125 

£7,13 
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£5.75 

£5.45 
8,13 

£19,45 i 

63.251 
63,75 
63.50 

122.30 
£4.05 
1214 

91/MP M RAN 1/0 
SC/f, Il(41h) £10 
51 8154 PAN 1/0 £9,40 
90 82551/0 64.75 

CAWS 
COSMIC 8P 104X4 £6.50 
C90IMC 87 1802E £1015 
8P 1854 4725 

STATICS llesey 45010) 
2102-1K el 11.20 
2112-25614 £2.25 
2114/1015-1Kx 4 12,25 
8 a 2114 115.36 
211Q -11x4 LIN 
411a -I6 xa 10.95 

£1,20 
704 

15,71 
50p 
5511 

[2.90 

[1.50 

£804 
[3,00' 

£1.10 
£4.46 
[1,00 

00pr 
LIDO 
£250 
(1,11 
[1.01 
£1,50 
[1.20 
[1,30 

704 

574 
[713 

574 
574 

[110 
HAS 
07.45 
£7,31 
[7.M 
E1.15 
11.15 
ELIO 

t 1717 
£3.78 
4/10 
£5.81 

tw+ 
1 

usen - quamOty. 

4531 61,45 
4532 £1.30 
1534 05,60 
4536 £3,05 

45371 £26.10 
4538 [1.20 
4539 97p 

4541 £1.19 
4543 L1,10 
4549 £4,30 
4552 £14,45 
4553 1430 
4554 11.38 
4555 78p 
4556 72p 
4557 E3.86 
4558 11.25 
4559 11.38 
4560 12,50 
4561 

4562 

4586 
4568 
4569 
4572 
4550 
4581 

4582 

4583 
4584 
4595 
4597 

4598 
4599 
4790 

14CW7 
741181 
746929 
741230 

NC9'4 

wC4i 
8º119 
82119 
81529 

11030 

414 
E5.60 
EI.59 
[2.38 
£2.50 

404 

[2.62 
£1.14 

994 
98P 

61.27 
[2.44 
£296 
£6.95 
61.75 

£511 
(.5.41 

E17.40 
[17,10 

M4 se 
854 
124 

£1,a 
£210 
ELM 

7410244 
7410245 
1410241 
7415248 
741.8249 

7413251 

7418253 

7413257 
7411258 
7412259 
7415251 
7410266 
7415273 
7411215 
7412279 
7410213 
1415290 

1410293 
7418295 
7410298 
7413324 
7410325 
7415326 
1418327 

7410347 
7410348 
7411352 
7415353 
7410365 
7411366 
7411367 
7411368 
7418173 

£1.70 
£3.50 
ELIO 
£1.10 
£1.10 
£1.34 
£1.42 
£1,10 
[1.Y 
(I,60 
£4.50 

52p 
£244 
6150 

664 
11,92 
11.28 
11.21 
11.85 
E1 -a 
£240 
£2.90 
12.91 
62.86 
£1.48 
11.86 
£2.20 
(2,20 

6Sp 
654 

66P 
E1.05 

7418314 
7411315 
741.3377 

7413376 
7411379 
7410384 

7415386 
141 390 
1410393 
7417395 
7411396 

7410398 
7417399 
7410445 
1411447 
7410490 
7411666 
1411659 
7418670 

CESSORS 
13211411438 

4116 16K 20154 £1,05 
1e4116 115.30 

119 BASANE& 
52041512 t 1) [8.45 
2708 DI 18 (3,43 
2718/2518 2x t 8 aal. 5r 

£4.91 
532 41( 18 Nil EI4,/5 

PRON WHIM SERVICE 
50p each prom 

WI PROM ERASER 
86140 £61,20 
10741 £77.70 

PROMPT [33,00 

IMTFIIFIICE 
811195/6/7/8 61,40 
I400108732) 90p 
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41.38910 E/.50 
10 1771 [20.00 
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ELT 
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£1,84 
[215 

994 
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£2.15 
[2.76 
[230 
£1,50 
E1,44 
11.80 
11.82 
£1.02 
62.48 

QUARTZ 
1 

32.768KKz 
IM/1r8) 

60KR2 
100.0 K16 

200.0 KW 
204.I alb 
262.144 KW 
307.2 KN2 

312.6 6X2 

455.0 KW 
TEN MN2 

1.008 MNz 

1.280 MOe 

1.6 RN 
1.8 MN 
1.0432 nit zee: 
2.0971529N 
2,4576 MN 
2.500 MNz 

2,56250 M6 
3,000 NOz 

3.2760 MK/ 
3.579545 NNe 
3.03216 VW 
4.000 Mt 
4,032 Ill/ 
4.096 Mgz 
4,194304 Ulf 
4.433619 NKr 
4.608 MOz 

4.800 Mxx 
4,9152 »II 
5.000 MHz 

5.0668 aNle 

5.120 MNz 

5185 M11e 

6.000 NW 
6,144 Biz 
6.400 nu 
6.55380 MI6 
7.00911118 

7.168 Mkt 
1,690 We 
7,86432 MNz 

8,08 NN 
8.01313 MNz 

8.388588 18117 

8.867237 kW 
9.375 MNe 

9.800 MNe 

10.M01041e 

10.245 A6 
10.7001411: 
10.92 eft 
1 LOCO I61z 
12.090 M16 
14.0114: 
14.31818 MN 
16.580 MXz 
18,8 NXz 
18,432 MN 
20.08 MX8 

20.1134 MN 
24.0 a06 
26.690 14142 

27.0 me 
27.145 tille 
27,648 11412 

38.6666 MN 
48,000 MN 
190.900 MN7 

116.000 Tie 

£3.23 
1195 
£3.62 
£3,92 
£192 
£3.92 
[392 
£3.92 
£4,05 
[3.62 
£3.82 
£3,92 
[4.25 
£4,25 
[362 
£312 
£3.23 
[362 
£382 
£3,62 
63.132 

£3.23 
£1.95 
£392 
£2.80 
£3.23 
£123 
[323 
£1,25 
£3.23 
6323 
£3.23 
£3.23 
£323 
[323 
£3.23 
£3,23 
£123 
£3.23 
[3.23 
£323 
£323 
£3.23 
[323 
6323 
[3,62 
£123 
£323 
13.92 
£3.92 
£3,23 
£323 
£323 
13.92 
£312 
[392 
£392 
63.23 
£3.92 
[3.23 
£3.23 
63.62 
£3,23 
£392 
£2.10 
£392 
£2,10 
£3.92 
63.23 
63.23 
£3.23 
£323 

pF110A0AA0 
e.P HIM Mlle pepper 

2'h"x Y kink Y 51[1.01 
24'x34" 7811 

1'n' x5' 834 
2'h'x 17' E2.51 
344x34" 13p 
34'x5' 00530p 

34"x17" [310 
/7"0179" [4.28 

0.1' Hababaare 

34"x2'w1441 52p 
34'x5' TOP 
34"x17," £2.11 
Teresa pW £1.14/5N 
9Q o0' herd E1.50 
OM Iraatbarl E3.! 
Opel tau Mier E1,18 
Mt Wares Nel 6112 

AaIOHIC011PINS 
10008, IOW 6415 

NN MEETS 
114/14 pe 

1+/124/18 
14/213/22A 

MaY'w 
24 et T//q1Wps 
rrtWrOsiru 2718 

EDGE CONNECTORS 
43 oar. 0.1" pill. eke 
mat Nitrl0sg Let pi. 37 
SIN clad 11 x42)13.11 
OWN slid 120471E4.10 

TNIEII ICI 
ME555/556 294/4/p 

op -AWE 
(AI Nre dip) 

CA 31» 844 

UÁ 74naa) 228. 

LEO DISPLAYS 
OL -70/1 

0e 111.-7271/708 [20e 
01.1411/7590 £1,60 
10/58/650 £1.20 

u690N WSW/ _ 
NIOAAT 

4xOr9141l48pYY 
81.75 

CLOCK MIPS 
AY -512244 62,60 
MK 50253 (5.50 
MK 50366 [150 

six DECAbE 
COUNTERS 

MK 50395/8/7 [9.90 
ARL 503979 67.50 

SWITCH MODE PSUs 

435221850/104 819.05 
AC 92213 se/SA 125/I4. -1240/I4. -51/0,14 86.80 
AC 51218 54/206 85.20 
AC 11213 50/15112Y/2Á -1240/28, -54/0.111 8126.50 

OPEN CARD SWITCH MODE PSU 
FULLY ASSEMBLED P .I. CARD 197 x 108 x 

52mm, Outputs +5V/6A. -5V/0,54. + 12V/ ' 
IA. -12V/ IA. 
Type AC9251 478.80 - 

GIT ConraOer:Uarta 
61 51013 E4.00 
AY 510134 14,70 
403-10144 810 
AY 3-1015 - 15.05 
5402 £4.50 
1402 £4,00 

[MAIL Mt KE750450 
F98000F11 

IN 2302 115.21 
60-3251315. UAprclsl 14.75 

' AY -52378 £7.50 

MONEASE 
1211 IYADN Ir 210 

11 
a 25161 

£14.45 
IK 111110111 Ir 26011 t 2516 8r I 

271)8) £14,15 
211 Toy Buis Ier 78011 a 2518) 

£14.95 
46 18I1 Ir SC/16 14 1 27081 

£49.55 
4K 186-1911 Ir SC/OP N s 27581 

£45.45 
Ammer bar naYalNl 
IK BOW Wier 11027019 

[19.15 
I'rK DWG Ax52041 (35.05 
MCC 1(Ix5204) [1415 
E110116211052641 [14,15 
SCMP/811 (1 x 52041 114,95 

oMf N0g1AAT6R5 
551111 E36 Nutt asülaler. 
T.y pr rrie wparr typ 

£210 
051231 E36 Wide baadwldll, 
....ter YOU type, pox /lug. 
bsuNr rLrecUntóc £4,85 
051233 E36 Wld4 luceirll, 
muter e8 Me f4.70 
ÚM1216 E36 CeablaM wila 
»MIS eNls WMaNr *it 
iurnrrir testa kit prfsr 
race 10.25 

1f0LTA9E 111118111110113 
7805 

7905 E1 
7812 974 
7912 £1.05 

WAIN CONVERTER 
04001143 
110L Ir in it Wens, 5V rob 
ham. N cilia +128. -12y, 
or Sul r 121 pour fr ASCII 
keylnrdr 1e-232 llrfeter 
Netted RAW al. NI tps Ms 
+54 NW. 
Stu a etch Woe 181ddly 
ptu) 34 it 261 10m. 
Type AMP -12110 
+ 12h teer 12544MÁ) [4.95 
Typ AOMB-IZA10 
-72V rap. ß5-4481 £4.55 
Typ *010.12410 
, 1281/r «44a, 2 e 112-42.6) 
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ELEtiJ-7-JIICS 
IGEST 

FULL CONSTRUCTIONAL DETAILS 
OF TOP PROJECTS 

.tectr°rres 
HobbY 

FROM HOBBY ELECTRONICS 
ONLY £1.50 
FROM YOUR NEWSAGENT 
(THAT'S ONLY 5p PER PROJECT!!) 
OR £1.75 ALL INCLUSIVE 
FROM: 

SPECIALS, 
MODMAGS LTD, 
145, CHARING CROSS ROAD, 
LONDON WC2H OEE. 

STILL ONLY £1.50 
Vol.2 We boldly venture into split infinitives and 

Volume 2 of Electronics Digest with 
No.1 featured articles on home and office 

ON security, the burglary business AND 
. a FREE photography magazine 

SALE with constructional projects. 

MAY 15th Build your own variable delay flash trigger - we 
show you how to use it. We also feature designs for the 
3 major security system types - infra -red, ultrasonic 
and switch sensor. Which is best, what are the 
advantages and disadvantages? Read the Electronics 
Digest Security Special to find out. 
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MICROBASICS 
This month Microbasics returns to the hardware. Henry Budgett takes 
a look at the 6500 family in general, and the 6502 in particular. 

The hardware side of Microbasics is returning briefly this 
month for a close look at just one chip, the 6502 CPU. 
Although this device has hogged the limelight owing to its 

starring roles in such machines as the PET, Apple, Microtan and 
ATOM it is far more than just a one-off. Part of a complete fami- 
ly of devices, the 6500 series, it represents the public face of the 
design architecture. Why look at it in detail? Well, in the near 
future you are going to see one of its brethren in a major new 
role, but more of that in a month or two. 

Family Characteristics 
Figure 1 and Table 1 give the details of the whole range; 

there is a new device promised but I don't have details yet. 
Although I'm going to concentrate on the 6502, most of the in- 
formation is directly relevant to the others in the family. 

Physically it is supplied as a standard 40 pin DIP which 
needs a single 5 V supply and a clock generator. Internally the 
device operates on a two phase clock but this is generated from 
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Fig.1 Pin designations for all the CPUs in the 6500 family. 
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Features 56503, R6513 R6504, R6514 R6505, R6515 56506 R6507 

Addressing 40% Bytes 8192 Bytes 4096 Bytes 8192 Bytes 8192 Bytes 

Capability (A(ì00-AB11I (AB00-AB12) (ABOYO-AB11) (ABOL1-A011) (AB00-AB12) 

Interrupt 
Request IRQ, NMI IRQ IRQ IRQ - 
Capability 

"Ready" Signal - - RDY - RDY 

'Timing Single Phase Single Phase Single Phase Segle Phase Single Phase 

Signals TTL Level 00 TTL Level 00 TTL Level 00 1TL Level 00 TTL Level 00 
Required (INS or (IN), or (INI or (INS or (IN), or 

Crystal or RC Crystal or RC Crystal or RC. Crystal or RC Crystal or RC 

Other Control RES, RiN RES, R/W RES, RW 01 (OUT). 

Signals 

RES, 
R/W 

RES, RAW 

6513, 6514 and 6515 are slave microproce sors requiring extern 101 and 02 clock inputs 

Table 1. Details of each of the CPUs. 

a single input which should be crystal controlled. The CPU ac- 
tually sends the second clock phase back out again for syn- 
chronisation purposes and this appears on pin 39. 

The size of the internal data bus and its associated registers 
is eight bits - hence the term 'eight bit micro'. These registers 
and the rest of the internal workings are shown in Fig. 2. It should 
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4-REGISTER SECTION 

A80KR-- 

ABI 4 
AB24 

A83 

BL 
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AB6 4 
ABT 

A 

ABT 

A89F 

AB10 f 

ABM - 
BH 

AB12 4 
AB13 4 
A814 4 
AB15 

LEGEND 

T BIT LINE 

=1 BIT LINE 

INDEX 
REGISTER 

CONTROL SECTION y 
RES IRO NMI 

INTERRUP 
LOGIC 

INDEX 
REGISTER 

X 

STACK PTEINTOR 

ISI 

ALU 

2-1 
4-1 

ACCUMULATOR 
A 

CL 

PCH 

INPUT DATA 
LIOLIATCH 

fi 

DATAFER BUS 

I*. 
BUF 

!l 

INSTTE UCTION 
CODE 

J 
PRO ESSOR 

STATUS 
REGISTER P 

L 

NSTRUCTION 
REGISTER 

NOTE 
1 CLOCK GENERATOR IS NOT INCLUDED 
ON R6513 THROUGH 56515 
3. ADDRESSING CAPABILITY AND CONTROL OPTIONS 
VARY WITH EACH OF THE 8650% PRODUCTS 

9111NI 

4311NI 

90116 
CLOCK 
INPUT 

g, OUT 

03 our 
RN 

DATA 
BUS 

OBE 

Fig.2 Block diagram of a 6500 -series CPU. The registers are all eight bits wide 

except the program counter; this consists of a high and low byte (PCH and 

PC L). 
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FEATURE 

be noted that this block diagram is for the generalised 6500 
device and not the 6502 specifically but the differences are 
slight. Although the data bus is only eight bits wide the address 
bus is a full 16 bits across which gives access to 65,536 possible 
memory locations. Some of the other members of the family, 
notably those with only 28 pins, have a more limited addressing 
capability. Table 1 has the details. 

Pin By Pin 
In order to take a close look at the functioning of the device 

I'll go through it pin by pin. Where to start? Being logical (?) let's 
begin with the data bus. This occupies eight pins, 26 to 33 (DB7 
to DBo) and is a true tri -state, bi-directional highway. What's ac- 
tually on it at any given instant is control led by the pins R/W (34) 
and RDY (2). The functions of these will be explained later. 

The address bus is found on pins 9 to 25 (A Bo to AB15). This 
is a unidirectional bus, you can't 'read' an address. The address- 
ing capabilities of these 16 lines are shown in Fig. 3, obviously 
those 6500 series devices with fewer address lines can only ac- 
cess a part of this range. An address is set onto the lines during 
the 01 clock pulse and is stated as being 'valid', jargon for being 
stable and OK, some 300 nS after 01 goes high (given a 1 MHz 
clock). The address remains stable on the bus until the next 01 
clock pulse. 

BINARY ADDRESS 

HIglLOrder LowOrder 

DECIMAL 
NUMBER 

HEXADECIMAL 
Address Code 

ADDRESSABLE 
MEMORY 

FIELD 

15141312 1110 9 8 7 6 5 4 3 2 1 0 Nuage mber 
yte 

Number (65536 Bytes) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 00 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 00 01 

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 255 00 FF 

0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 256 01 00 

1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 65279 FE FF 

1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 65280 FF 00 
1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 1 65281 FF 01 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65535 FF FF rrrri,1 
DATA BUS 

Fig.3 The addressing range of the 6500 -series. Only part of this range can be 
covered by some of the CPUs. 

Of Reading And Writing 
The R/W pin (34) controls the direction in which informa- 

tion travels on the data bus. The line is normally high (READ 
mode), unless the processor wishes to send something to 
memory or the outside world (WRITE mode) in which case it is 
forced low. All transitions (changes of state) occur during the 
01 period which allows data to be transferred during the 02 
clock period. The second major control line for the buses is the 
Ready (RDY) line found on pin 2. This is normally high but when 
pulled low, during 01, it effectively shuts the CPU down - 
provided the current operation is not a WRITE. This allows slow 
memory devices such as EPROMs to be catered for and, more 
importantly, operations such as DMA, Direct Memory Access, 
to occur. 

Interruptions 
The 6502 supports two types of interrupt, Non Maskable 

and 'normal'. The Non Maskable Interrupt (NM I) is a control in- 
put found on pin 6 and this should normally be held high. The 
processor must break off from whatever process it is currently 
performing (it performs essential 'housekeeping' first) when this 
line goes low. Being an edge triggered control the line can stay 
low indefinitely without causing further interrupts, to issue 
another it must first be taken high and then low again. When an 
NMI occurs the current status of the program counter and the 
status word are saved on the stack and the program counter is 
then loaded with the interrupt vector, in the case of the 6502 this 

is FFFA and FFFB. The contents of this memory pair contain a 
further address which is the start of the interrupt service routine. 

The case of the other interrupt is rather more complicated 
in that it can be turned off if you want by manipulating a bit in 
the status register. The physical manifestation (classy eh?) of this 
control is a pin labelled IRQ (4) which is normally held high. 
When pulled low by a peripheral device it signals an interrupt to 
the processor. If the interrupts are enabled then a similar action 
to thatof the NMI is performed. It should be noted that the I RQ 
line is not edge triggered so as long as the line is low the CPU will 
try to service interrupts. 

The ultimate interrupt to any CPU is the RESET (RES) signal 
which is found on pin 40. During power -up this line should be 
held low until conditions have stabilised and then taken high. In 
practice a simple RC combination will suffice. When the line 
goes high it causes the processor to fetch a new 'vector' from a 
specific address, this loads the program counter to a known star- 
ting point in the user program. In this way the machine powers 
up with all the functions set correctly; the line should also be fed 
out to all the support chips to ensure that they too turn on cor- 
rectly. 

Alone in the 6500 series the 6502 possesses a control line 
called SYNC which is found on pin 7. This is used to identify the 
specific cycle taking place within the CPU, (it approximates to 
the M1 signal in the 8080. The line goes high during 01 of an 
OP-CODE FETCH and is used to tell the outside world to mind 
its own business for a while. If the RDY control is taken low dur- 
ing the same 01 cycle as the SYNC goes high it stops the pro- 
cessor in its current state. This allows single instructions to be ex- 
ecuted if handled correctly. 

There is one further control line called SO which appears 
on pin 38. It is not used - except with a specialised I/O port - 
so you can ignore it. 

Registered Design 
So much for the outside, what goes on inside that hunk of 

black plastic? The block diagram of Fig. 2 shows the registers; 
the only ones of interest from our point of view are the stack 
pointer, the program counter and the status word. Although the 
address range of the 6502 requires a full 16 bit bus the stack 
pointer only contains eight bits. These eight bits act as the lower 
half of an address, the top half being set at 01 Hex. The 6502 
stack is an area of memory that resides in Page 1 (hence the 01 
Hex top half), which is used by the CPU and the user programs as 
a temporary storage area. 

"A Program Counter consists of a 16 bit register which con- 
tains the address of the next instruction to be executed, or rather 
it contains the address of the next memory location which Will 
be accessed. 

The status word is important to both the hardware and soft- 
ware engineer. Eight bits wide, it contains seven flags which in- 
dicate the current status of sections of the hardware within the 
CPU. Bit 0 indicates the carry status; it gets set if the result of a 
calculation in the Accumulator exceeds 255, and is effectively a 
ninth bit in the Accumulator. Bits 1,3,6 and 7 are concerned with 
the programming aspects of the device and Bit 5 is not used. 
This leaves Bit 2 which is the Interrupt Disable flag that I men- 
tioned earlier, and Bit 4 which indicates that a BREAK instruc- 
tion has been found. 

Programming The Beast 
As this is mainly a hardware orientated article I'm not going 

to say anything about the actual programming of the 6502; only 
that ETI has a major new project planned which involves the 
6500 series and will answer all your questions. I can't go into any 
greater detail at present, but in a month or two all will be 
revealed. Eli 
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LIVING IN BABEL? 
With the ever increasing family of computer languages to 
contend with we decided to start taking a look at some of 
the most important ones for the micro user. Just what they 
do and why one does it better than another are the sort of 
questions we'll be trying to answer over the next few 
issues. We start with COMAL, the newest recruit onto the 
micro scene. 

BINDING IT TOGETHER 
Many computers seem to lack sufficient documentation 
and, unfortunately, the ZX80 is no exception. A veritable 
library seems to have sprung up around it and we take a 
look at some of the best, and worst, on offer. 

Robin Norman 

CONQUERING EVEREST FOR 
FUN 
Computer games often take real -life events and mimic 
them in miniature. This example is more than just a game, 
it's a complete simulation of an attempt to climb Everest, 
down to the last oxygen cylinder and footsore Sherpa. Can 
you plan far enough ahead to cope with sudden changes 
in the weather or will you risk all in a quick dash for the 
summit? It calls for strong nerves and a clear mind but will 
fit into just 8K of RAM, how's that for good planning? 

1,40 

GETTING OUT AND ABOUT 
So you want more I/O than your computer is provided 
with? Well, you might actually have more than you 
thought in the first place. We show you how to increase 
the power of your PIO in easy practical steps. Any 
computer with a parallel port qualifies for this 
improvement. 

A LITTLE BIT OF MAGIC 
Following in the footsteps of the successful TRS-80 came 
the Video Genie system. Now, however, it may well have 
taken a step or two ahead of its American cousin by going 
all multicoloured. We sent in our expert to have a look 
and his report on this low-cost colour graphics machine 
makes very interesting reading for anyone thinking of 
taking the Eastern path to computerisation. 

1OMPUTI NG TODAY NEXT 



new books 
from sams and 
prentice-hall 
sams 
books 

Andrew C. Staugaard, Jr. 

6801, 68701 and 

6803 Microcomputer 
Programming and 

Interfacing 

£9.05 pb 352 pages 672-21726-0 

Jonathan A. Titus, Christopher A. 

Titus and David G. Larsen 

8085A Cookbook 

Describing how to design a 

microcomputer using the 8085A 
microprocessor, this book explains 
in detail basic concepts such as 

organization and timing. 

£9.05 pb 352 pages 672-21697-3 

Walter G. Jung 

IC Op -Amp 
Cookbook 
2nd Edition 

Many significant state-of-the-art 

advances are discussed in this new 

edition, such as JFET and MOSFET 

units in both single and multiple 

formats. 

£9.70 pb 480 pages 672-21695-7 

Don Lancaster 

Son of Cheap 

Video 

This sequel to the popular Cheap 

Video Cookbook explains how to get 

alphanumerics and graphics video 

out of a microcomputer and onto an 

ordinary TV set. 

f5.80 pb 224 pages 672-21723-6 

prentice-hall 
books 

Lance A. Leventhal 

Microcomputer 
Experimentation with 
the Motorola 
MEK6800D2 

A complete laboratory manual, this 

book stresses practical applications 

of microprocessors in such fields as 

communications, test equipment 

and industrial process control. 

f11.00 pb 368 pages 13-580761-1 

James W. Coffron 

Practical 
Hardware Details for 
the 8080, 8085, Z80 

and 6800 Micro- 
processor Systems 

£14.25 hb 352 pages 13-691089-0 

James Coffron 

Practical 
Troubleshooting 
Techniques for 
Microprocessor 
Systems 

f12.95 hb 256 pages 13-694273-3 

Prentice -Hall 
International 

Prices are correct at the time of going to press 

but may be subject to change. ET15 

book orders 
These books can be ordered from your bookseller or in case of 

difficulty from Department 30. Prentice -Hall International. 

66 Wood Lane End. Hemel Hempstead, Hertfordshire, HP2 4RG, England. 

Please mark the number of books you wish to order in the boxes beside each 

title and return the advertisement to the address above with your payment. 

Name 

Address 

I enclose a cheque/P.O. for f 
Please add 55p per book for postage and packing. Payment should be made 

out to International Book Distributors Please allow 28 days for delivery 

AUDIO VIDEO SERVICES 
19 Gairworthy Ave., 
Romford RMS IPX 
Tel: 101)1599 81580 

Tn 74107 
7400 11p 74109 
7402 12p 74121 
7403 14p 74123 
7404 14p 74141 
7407 30p 74151 
7410 15p 74153 
7413 30p 74157 
7414 40p 74160 
7416 30p 74161 
7420 741 
7426 406pp 74174 
7430 15p 74175 
7441 74390 
7442 70p 74393 
7447 
7551 18p CMOS 
7454 18p 4001 
7473 26p 4002 
7474 28p 4006 
7486 30p 4011 
7490 30p 4012 
7492 35p 4013 
7493 30p 4016 

34p 
sop 

50p 

75p 
99p 
Sop 

86p 18p 
186p 

15p 
15p 
eep 
lap 
20p 

35p 

4017 
4023 
4024 
4027 
4029 
4040 
4046 
4049 
4050 
4051 
4052 
4053 
4055 
4060 
4069 
4081 
4082 
4511 
4518 
4520 
4543 
4555 

745.8 
LSOO 
LSO2 
LSO3 
LSO4 
LS10 
LS12 

70p 

50p 
40p 

100p 
35p 

70p 

70p ;; 
20pp 

27p 

90p 1 
70p 

le 
l58 

20p 

LS13 
LS14 

LS26 tip 
LS42 

LS20 20p 

70ip 

LS51 26p 

LS73 5 
LS 

Óp 

LS90 
27 
leLS74 

LS92 
p 

LS93 Sop 
LS107 45p 

LS123 78p5p 

LÁ128 66p 
LS151 55p 
LS153 
LS157 
LS160 90p 
LS161 95p 
LS164 96p 
LS174 

80p S17 10Op 
LS221 110p 

MEMORIES 
2102 120p 

MAIL ORDER ONLY. CWO, Add 35p P&P 15% VAT 
Many more items in stock. Send SAE for full price list. 

21122114 

280p 
800p 

4116 300p 
2708 460p 
2716 750p 

OPTO 
01.704 
DL707 
DL747 
DL750 
TIL209 
TIL211 
TIL220 
TIL228 

1 

15p 

1Sp 

REGULATORS 

7805 56p 
7812 eep 
7815 80p 

7912 86p 
7915 05p 

DIL SOCKETS 
8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
24 pin 
28 pin 
40 pin 

10p 
12 
lap 

24p 

lop 

A career in product marketing? 
YOUR KNOWLEDGE OF ELECTRONIC COMPONENTS COULD BE 

THE KEY TO A SECURE AND FINANCIALLY REWARDING CAREER 
IN ELECTRONIC COMPONENT DISTRIBUTION. PREFERRED 
AGE BETWEEN 20-26 YEARS. 

We are the U.K.'s largest semiconductor distributor and we are 
looking for people with an interest and/or knowledge of up-to- 
date electronic components to become Product Marketing Engi- 
neers at our head office, here in Slough- 
The job develops commercial skills and offers prospects for very 
rapid advancement for people who are prepared to work hard and 
are ambitious. 

We offer an attractive starting salary plus salary reviews twice - 
yearly plus a company car to the successful candidates. 

Call or write to: Julian Barnard or John Evans 
Macro -Marketing Ltd, Burnham Lane 

Slough, Berks SL1 6LN 
Burnham (06286) 61266 

IONISER KIT 
This negative ion generator gives you power to saturate your home or office 
with millions of refreshing ions. Without fans or moving parts it puts out a 

pleasant breeze. A pure flow of ions pours out like water from a fountain, 
filling your room. The result? Your air feels like fresh ocean air, pure crisp and 
wonderfully refreshing. 

All parts P.C.B. and full instructions £10. A suitable case including front 
panel, neon switch, etc. Available at £8 extra. 

H.E. KITS 
Car Booster ZD50 £18; Multi Option Siren ZD36 £10.50; Car 
Equaliser ZD52 £13.30; Envelope Generator ZD20 £11.79; R/C 
Speed Controller ZD3 £9.60; White Noise Effects Unit ZD18 £16.85; 
'Track Cleaner ZD12 £7.75; Drill Speed Controller ZD21 £7. 
All Hobby Kits supplied cases except ZD3. All kits contain components as 
specified plus Texas I.C. sockets where required. Also connecting wire. 
Special introductory offer to E.T.I. readers, a pack of nuts, bolts, washers, 
self -cutting, self -tapping screws supplied with each kit. 

SPECIAL OFFERS 
Texas/I.T.T. 1N4148, 100 for £1.50. 
Fairchild FLV ISO Red '2 LEDs 10 for £1; 100 for £7.50. 
Mpllard Computer Electrolytics S/T 21,000 U.F. 40V £3.50 
Daly Electrolytic Capacitors 2000 p F, 1 00V £1.50 
I.T.T. BCY 72 Transistors leads pre -formed 10 for 50p 
Varicap Tuners ELC1042 £6.00 
Varicap Tuner ELC1043 £6.00 
Philips Scope Tube 5" CV2191 / DG -13-2 £10.00 
Thorn-Sylvannia Scope Tube 5" SE5J £17.50 (Callers only) 
Toshiba 12" TV Tube 310GAB4 £12.50 (Callers only) 

If you do not have the issue of H.E. which contains the Project, we can supply 
a reprint at 40p extra orders. Please add 30p post and packing. Add 15% 
VAT to total order. 

Callers please ring to check availability of Kits. 

T. POWELL 
306 ST. PAUL'S ROAD Our new address 
HIGHBURY CORNER (from March 18th) 

LONDON, N.1. 44 WALLACE ROAD 
TELEPHONE: 01-2261489 LONDON. N.1. 

(Callers by appointment) 
Access/Visa accented Hours: Mon. to Fri. 9-5.30. Sat. 9-4.30 
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]Ili' Prime components -Low prices. Circuits . 

Dept. 671 8, Unit 9/10, I st Floor, East Block, 38 Mount Pleasant, London WC I X OAP. Tel: 01-837 1165, 01-278 7369. Telex: 8953084 Macljn G. 

All our microchips are at micro 
prices. Don't be fooled by low 
prices. We do not offer for sale 
surplus, sub -spec or rebranded 
devices. All our parts are 
guaranteed new, first quality, 
factory prime, full spec devices. 
It Is also our policy to offer you 
the best of new devices that 
become available and these are 
featured regularly. Prices are 
exclusive of p&p and VAT - 
please refer to "Ordering 
Information" before ordering. 
OHleia orders from schools, 
colleges, universities and Gov. 
authorities accepted. 

DTL 
830 55p 
935 65p 
937 55p 
944 65p 
946 55p 
947 55p 
962 55p 
9099 90p 

7400 
7400 11p 

7401 12p 
7402 12p 
7403 13p 
7404 17p 
7409 18p 
7410 18p 

7412 18p 
7513 28p 
7420 16p 
7430 18p 
7432 25p 
7440 16p 
7442 68p 
7448 75p 
7473 32p 
7474 32p 
7475 40p 
7476 40p 
7490 35p 
7492 50p 
7493 50p 
7496 45p 
74121 35p 
74123 45p 
74154 90p 
74157 55p 
74122 45p 
74125 s0p 
74195 100p 
74196 100p 
74283 140p 
74290 120p 
74365 90p 
74365 90p 

74LS 
741500 12p 
741501 12p 
741502 /3p 
741503 13p 
74LS04 13p 
741508 20p 
741510 19p 

741511 20p 
741512 30p 
741.513 35p 
741514 60p 
741515 39p 
741.526 18p 
741521 30p 
741522 38p 
741.526 45p 
741027 45p 
741530 18p 
741532 23p 
741537 35p 
741538 35p 
741.540 25p 
741542 56p 
741547 78p 
741548 85p 
741549 99p 
741573 30p 
741574 30p 
741075 42p 
741.585 98p 
741005 sep 
741690 35p, 

741593 70p 
741596 150p 
741.5107 40p 

LOW PROFILE 
SOCKETS Br 
TEXAS 

SALE 
8pin 7p 

14 pin 9p 
16pin 1Op 
18 pin 15p 
20 pin 1Bp 

22pin 22p 
24pin 22o 
28 pin 25p 
4opin 28p 

7410112 75p 4042 73p 

7415123 63p 4043 86p 
7415125 50p 4044 88p 

7410126 50p 4045 160p 

7416132 79p 4047 99p 

7416138 69p 4048 56p 
7415139 75p 4049 38p 
741.5148 170p 4050 40p 
7415151 75p 4051 69p 
7415153 75p 4052 75p 
7415155 65p 4053 Zap 
7415157 74p 4054 111p 
7415160 115p 4055 121p 
741.5161 18p 4056 1ííp 
7415163 90p 4059 560p 
74L5164 90p 4060 112p 
7410165 150p 4063 112p 
7415168 190p 4066 56p 
7415173 100p 4067 422p 
74LS174 99p 4068 lop 
741.5175 99p 4069 19p 
7aL5181 200p 4070 28p 
7415190 110p 4071 25p 
7415195 87p 4072 25p 
7415196 100p 4075 top 
7415221 110p 4076 88p 
7415240 210p 4077 23p 
7415241 200p 4078 29p 
7410242 22Gp 4081 23p 
7410244 175p 4082 25p 
74L1246 220p 4085 86p 

74L 6075 I 120p 4086 68p 
74L526; 120p 4089 130p 
7.1'.52'i7 11op 4093 68p 
'4I.1,21,1. 90p 4094 225p 
741S27 , 175p 4095 99p 
741 `,291i 95p 4096 325p 

S29 120p 4098 110p 
l,hSSt'. 57p 4099 180p 
'41St ' 170p 4501 25p 
14 L 5 4 %4 17op 4502 112p 
74151i5 140p 4503 68p 
741.S3'1t 135p 4507 52p 
7455496 140p 4508 288p 
74LSh71, 260p 4510 76p 

4511 1 25p 
4512 75p 

CMOS 4514 
4515 

250p 
290p 

4001 19p 
4516 109p 

4002 19p 
4518 99p 

4006 75p 4520 99p 
4007 19p 

4521 230p 
4008 80p 4526 105p 
4009 3Sp 4527 130p 
4010 45p 4528 99p 
4011 24p 4529 140p 
4012 24p 4531 150p 
4013 38p 4532 125p 
4014 70p 

4538 150p 
4015 75p 4543 160p 
4016 35p 4556 70p 
4017 75p 4560 225p 
4018 76p 4569 240p 
4019 42p 4572 46p 
4020 88p 4584 79p 
4021 í00p 4585 125p 
4022 88p 
4023 22p 

74C 4024 50p 
4025 20p 74C20 30p 
4026 130p 74C76 60p 
4027 457 74085 145p 
4028 75p 74C97 125p 
4029 80p 74098 125p 
4030 sop 74C107 100p 
4031 195p 74C160 110p 
4033 145p 74C161 145p 
4035 104p 74C162 14Sp 
4036 290p 74C163 145p 
4037 105p 740192 175p 
4038 110p 74C193 175p 
4039 290p' 74C194 175p 
4040 99p 74C195 175p 
4041 75p 74C903 45p 

MEMORIES 

NEW, LOW, LOW 
PRICES ON 
MEMORIES 
Compare our prices before you buy elsewhere! All devices are brand new, factory prime, full spec. and fully 
guaranteed! 
All prices exclude P&P and VAT. 
Please refer to Ordering Information 
before ordering. 
DON'T DELAY -BUY TODAY -SUCH 
LOW PRICES DON'T LAST FOREVER!! 
STATIC RAMS 
2114L 200 NS 
Lower Power 

1-24 25-99 100+ 

1.75 1.60 1.45 

KEYBOARD 
ENCODER 
AV62376 795p 

SUPPORT DEVICES 
6`_ 325p 
6527 625p 
65 825p 

825p 
68' 21 350p 
6t2i' 360p 

325p 
845 £23 50 

6d`. 1 295p 
6862 350p 

210p 
!f2'. 450p 

210p 
n2: 1 275p 

225p 
425p 
475p 
995p 
445p 
895p 
950p 

MC 14a ','V I 797p 
Zn17PìO 595p 
266r H. 595p 

695p 
695p 

ZIA 7; A £19 95 
Zhl..1 DMA £24 95 

f2995 
f34 95 
£2995 Znr 

£34 95 
£ 29 95 

,8H77S',,2 £3495 

OIL SWITCHES 
4pole g9p 
fipole 115p 
8pole 140p 

lOpole 175p 

LINEAR IC s 
AV 31350 795p 
AY38910 825p 
709 30p 
723 33p 
741 18p 
CL7106 575p 
CL7107 695p 
CL8038 295p 
CM7216A 1875p 
CM7216B 1675p 
CM7555 80p 

LM301AM 30p 
LM311 50p 
LM318 75p 
LM324 45p 
LM339 45p 
LM380 65p 
LM1496 65p 
L M 1871 550p 
LM1872 550p 

M3900 50p 
LM3914 225p 
LM3915 225p 
L M 13600 125p 
NE555 18p 
NE556 5op 
RC4136 85p 
SN76477N 175p 
TBA610DAS 85p 
TL071 55p 
T1074 130p 
TL082 75p 
TL084 110p 

T L490 
X92206 
X92207 

175p 
325p 
375p 

VOLTAGE 
REGULATORS 
7805'7812 50p 
7905 7912 80p 
7870550 575p 
78HGKC 625p 

EPROMS 
270845005 350p 
27165V450NS 475p 
253232K451)NS, £14.95 
27221nIn, Ivp,t 

470 N5 £14.95 
2564 NS,HK t1, 

NEW, 9900p 

UARTS 
AV'-. 111110 

Avslr;r,C 
671011i1 110 

325p 
398p 
325p 

ú25p 
750p 
750p 
645p 
925p 
£19 
425p 

£10 95 
7oop 
900p 
£125 
£95 

BIPOLAR RAMS 
271500 995p 
'1121 'D(, I125p 

INTERFACE LINEAR 
MC 1488 
MC 1489 
D1.18123 
75150 
75154 
75182 
75322 
75324 
75325 
75361 
75365 
75451 
7549112 
8T26 
8728 
8795 
8T97 
LEDs 
TIL209 
TIL211 
TIL212 
111220 
TIL222 
T1L224 

DISPLAYS 
FN D500 
FN0510 
FND567 
DL704 
01707 
MV57164 

90p 
90p 

125p 
125p 
125p 
195p 
250p 
325p 
325p 
350p 
295p 
50p 
75p 

155p 
175p 
175p 
155p 

9p 
13p 
15p 

12p 
15p 

18p 

80p 
80p 

125p 
85p 
85p 

225p 
ISOLATORS 
ILD74 120p 
11.074 325p 
MCT6 90p 
TIL111 75p 

DYNAMIC RAMS 
4116 15ONS 
4116 Ceramic 
Package 
Goldplated 200 NS 1.50 1.30 1.20 
HM4864 64K 
(65Kx1) 
Single 5V 200 NS 14.95 10.95 9.95 
CMOS RAMS 1-24 25-99 100+ 
TC5514P 4K11 K x 4) 
or equivalent 
450NS 3.95 3.50 2.95 
HM6116 16K (2K x 
8) 
150 NS 
EPROMS 
2708 450 NS 
2716 5V 450 NS 
2532 5V 450 NS 

1-24 25-99 100+ 
2.50 2.25 1.95 

15.95 14.95 13.95 
1.24 25-99 100+ 
2.95 2.75 2.50 
3.25 2.95 2.75 

10.95 9.95 8.95 

Ordering information. Unless 
otherwise stated for orders 
under £50 add SOp p&p. Add 
15% VAT to total (no VAT on 
books). All devices are brand 
new, factory prime and full spec 
and subject to prior sales and 
availability. Prices subject to 
change without notice. Minimum 
telephone order using ACCESS, 
is £10. If ordering by post with 
ACCESS, Include name, address 
and card no. written 
clearly. Please allow 416 
weeks delivery on books. 

NOW 
LONDON -BASED 

FOR EVEN 
FASTER SERVICE! 
See new address above 

NEW SUPER MUSIC 
MACHINE KIT! 
AT LAST - an affordable kit 16.tí 
can be PROGRAMMED TO PLAY 
ANY SONG OR GROUP OF SONGS' 
Instead of a nightmare of numerous 
ICs and special expensive Bipolar 
ROMs the SUPER MUSIC MACHINE 
uses a SPECIAL MASK 
PROGRAMMED COMPUTER CHIP 
one CMOS gale and the most 
popular erasable EPROM. the 
270812716 series. BASIC KIT includes 
drilled plated and screened PC board 
and ALL components except the 
EPROM and 12V transformer. The 
basic kif will play short renditions 01 
25 tunes through its 7 WATT 
AMPLIFIER SECTION. Add an 
optional ROM and any tune 
programmed will be played. II you 
have the equipment to program 2708 
EPROMs. we supply lull information 
on programming your own music! 

FEATURES 
Basic kit contains 25 short lunes 
in the main ICI. 
Will address external ROM for up 
to 1,000 MORE NOTES per ROM 
(ROM is not included). 
Operates on 12V AC 0112V DC at 
500mA. (Using unit on 12V DC and 
with optional ROM requires 9V 
bias battery. not includedl. 

+ 7 watts of audio power wit, drive 
8 or 16 ohm speakers or horn 
speakers (not included). 
DIP switches not included. 
'NEXT TUNE' prevision steps 
sequentially through all 'ones. 
Tune address can be wire jumper 
selected or board is designed to 
take DIP switches. 
PITCH. VOLUME and TEMPO are 
all adjustable. 
SPECIAL 'CHIME' SEQUENCES 
can be activated regardless of 
lune address to provide for 
multiple doorbell applications. 
All lunes consist of electronic 
musical notes played one at a 

time. There are no chords or 
harmony sound to the music. 
STEP.BYSTEP ASSEMBLY 
INSTRUCTIONS provided. 
Large number of 
PREPROGRAMMED ROMS with 
popular and classical lunes 
readily available. Send SAE for list 
and prices. 

ONLY '£ 18.75 for basic kit (plus 
P&P 605). 

NEW 
SENSATIONAL 
LOW PRICE ON 
64K DYNAMIC RAMS 

ONLY £9.95 
Minimum order (10 pcs (Total price £115 
inc. P&P 50p & VAT) 
(for quantity 1-9, £14.95 + P&P + VAT) 
Ex -STOCK WHILE SUPPLY LASTS! 
From HITACHI. HM4864-3 )65K x 1) 
200NS, Single +5V Supply, 16 pin. 

4- Complete with data sheet and cross 
reference list. 

SE 01 Sound Effects Kit 
The SE 01 is a complete Lt that contains all the parts to build a programmable effects 
generator. Designed around the new Texas Instruments SN 76177 Sound Chip, the 
board provides banks of MINI DIP switches and pots to program the various 
combinations of the SLF Oscillator. VCO Noises. One Shot and Envelope Controls A 
Quad Op Amp IC is used to implement and Adjustable Pulse Generator, Level 
Comparator and Multiplex Oscillator for even more versatility. The 31/4" x 3" PC 
Board features a prototype area to allow for user added circuitry. Easily programmed 
to duplicate Explosion. Phaser Guns, Steam Trains, or almost an infinite number of 
other sounds. The unit has a multiple of applications. The low price includes all parts, 
assembly manual, programming charts and detailed 76477 chip specifications. It runs 
on a 9V battery (not included). On board 100MV amp will drive a small speaker directly, 
or the unit can be connected to your stereo with incredible results! (Speaker not 
included). COMPLETE KIT ONLY 614.99 P&P 67p VAT. 

BOOKS BY HOWARD W. SAMS INC. SALE! 
(Please order books by reference number and title. Please add 75p P&P 
per book, No VATI 
REF NORMAL 
TITLE 

SALE 
PRICE PRICE 

21168 Active Filter Cookbook £10.95 67.75 
21440 Aviation Electronics £6.75 £5.75 
21558 Audio IC OP Amp Application £5.95 £4.75 
21586 Basic Programming Primer £6.50 E4.75 
21554 Boolean Algebra for Computer Logic £4.50 £3.75 
21447 The 8080A Bug book Microcomputer 

Interfacing & Programming £5.04 £3.75 
21465 Building and Installing Electronics Intrusion Alarms _63.95 £2.75 
21524 The Cheap Video Cookbook £4.50 E3.75 
21398 CMOS Cookbook 67.75 £6.75 
21652 Computer Dictionary 3rd Ed £8.95 E7.75 
21693 Computers & Programming Guides for 

Scientists & Engineers £11.95 66.75 
21697 8085A Cookbook £7.50 E5.75 
21539 Design of Active Filters with Experiments £5.95 E4.75 
21536 DBUG An 8080 Interpretive Debugger £3.75 12.75 
21537 Design of Op Amp Circuits with Experiments £5.95 £4.75 
21686 Design of VMOS Circuits with Experiments £5.95 E3.75 
21550 Introductory Experiments in Digital Electronics & 

8080A Microcomputer Programming & 
Interfacing Book 1 £9.95 E7.75 

21551 Introductory Experiments in Digital Electronics & 
8080A Microcomputer Programming & 
Interfacing Book 2 £9.95 E7.75 

21351 How to Buy and Use Minicomputers 
and Microcomputers £7.50 £5.75 

21684 How to Program & Interface the 6800 £10.50 £7.75 
21459 How to Program Microcomputers £6.75 £4.75 
21127 How to Read Schematic Diagrams £4.25 f3.75 
21613 How to Use Integrated Circuits Logic Elements ...........£4.50 E3.75 
21527 IC Converter Cookbook £10.50 66.75 

6809 S.100 SINGLE.BOARD COMPUTER 
e Meets IEEE S-100 Standard! e RS -232 Handshake! 
e Uses Motorola's Powerful e Selectable BAUD Rates! 

MC6809 CPU! e Manual includes, 11" x 7" 
e 4K. 8K, 16K ROM! Schematic, Parts List. User Notes. 

2K RAM! Software Listings and MORE. 
ACIA. PIA, 8080 Simiulated 1101 Bareboard only E491 (plus 11 p&p). 

CPU 16809, £19.00! ADSMON. Momtorl )2716) £251 COMPLETE BOARD 
ASSEMBLED AND TESTED. ONLY £250! 15)05 £'2 pAp1 

STATIC RAMS 
2114L 450 NS 195p 
21141300 N S 225p 
2114L200 NS 250p 
411825ONS8KNEW!! 18.95 
HM611616512K x 8) 15ON524,pin NEW! £19.95 
DYNAMIC RAMS 
4116200NSCeramic 175p 
4116150 N S 375p 
HM4864 64K (65K x 1) 20O NS 
Single 5V supply, 16 -pin NEW! £29.95 

CMOS RAMS 
5101 1K (256 x 41450 NS 350p 
43154K(4K01)450NS 995p 
TC5514P4K(1Kx41450NS 495p 
HM611610K12K x 8) 

150 NS 24 -pin NEW! £19.95 

FLOPPY DISK CONTROLLERS 
FD 1771 B-01 SID Inverted Bus 

£19.95 
FD 1791 B-01 DID Inverted Bus 

£32.95 

Autoranging Auto Unit Display 31/2 digit DMMs from ONLY £39.96 exc 
VAT. 
6200, as itemised. ONLY 639.96 exc VAT 
6220, as 6200, plus 10Amp AC/DC measurement ONLY 648.65 exc VAT 
6110 with 10Amp AC/DC measurement AND Continuity Check) 
ONLY 674.74 exc. VAT Optional vinyl carry case E2.30 exc. VAT 

* lmV 100µA and * Measures * Displays mV,V 
0.111 resolutiont resistance to 2 and mA! * Measures AC Megohmsl * 0.8% accuracy! 
voltage to 600V! * Low power Ohm * Zero adjustment) * Measures DC ranges) * 3 other models 
voltage to 1000VI tool 

NEW EXCITING- ENTERTAINING SOFTWARE FOR THE APPLE II 

and APPLE II PLUS' ASTEROIDS IN SPACE!!! 
,f you liked Invaders you 11 love ASTEROIDS IN SPACE by Bruce Wallace' 
Your spaceship is travelling in the middle 01 a shower 01 asteroids Blast 
the asteroids with lasers but beware BIG ASTEROIDS FRAGMENT INTO 
SMALL ASTEROIDS! The apple garne paddies al'ow you to rotate your 
spaceship tire its lane, gun. and give d thrust to propel It through endless 
space From time to time too you II encounter an alien spaceship Whose 
mission lb to DESTROY YOU. so you betterbetter destroy it I,rst' High 
resolution graphics and sound effects add to the arcade like excitement 
this program generates RUNS ON ANY APPLE II WITH AT LEAST 32K 
AND ONE DISK DRIVE' 
ON DISKETTE ONLY £14.95 

UNIVERSAL SCR 
C 106D4UOV15A Sale 30p 

THE NEW GI 
COMPUTER SOUND 
CHIP The amazing AY -3-8910 is a 
fantastically powerful sound and 
music generator, perfect for use with 
any 8 -bit micro processor. Contains 
3 tone channels, noise generator, 3 

channels of amplitude controls .16 
bit envelope period control. 2 parallel 
110, 3DIA converters plus much more. 
All in 40 pin DIP Super easy to 
interlace to the S 100 or other Busses. 
ONLY £8.50' VA 1, including FREE 
reprint of BYTE 79 article! Also, add 
£2.25 for 60 page data manual. 
"Perhaps the next famous composer 
will not direct a 150 piece orchestra 
but rather a trio of microcomputers 
controlling a bank of AY'3'8910s. 
BYTE July'79. 
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FEATURE 

SPOT DESIGNS 
Guitar Treble Booster 

This simple treble booster circuit can be used to give a more brilliant 
sound to an electric guitar and could possibly be of use with other 

instruments. Q1 is connected as a straightforward common emitter 
amplifier with R3 as the collector load, R4 as the emitter bias resistor 

and R1 plus R2 to provide base biasing. Although the voltage gain pro- 
vided by a common emitter stage is normally quite high, this is not the 
case here, since the emitter bias resistor is not bypassed by a capacitor. 
As R3 and R4 have the same value, the voltage gain of the circuit is ap- 

proximately unity. 
In fact there is an emitter bypass capacitor (C3), but this has a low 

value and is in series with R5 and RV2. With RV2 at maximum 
resistance the effect of C3 on the response of the unit is minimal and 
for practical purposes the degree of treble boost applied is of no 

significance. If RV2 is adjusted for lower resistance, C3 has more effect 
and begins to produce a significant amount of treble boost. The boost 
is only produced at higher frequencies incidentally, due to the low 
value of C3 and its consequent high impedance ineffectiveness at low 
frequencies. With RV2 at minimum resistance the response starts to 
rise at about 800 Hz and reaches a maximum degree of boost of about 
26 dB at frequencies of aroundll0 kHz or more. R5 limits the degree of 
high frequency boost and this is necessary in the interest of low noise 
and good stability. 

The full degree of boost it the highest audio frequencies may 
give a sound that is too harsh for some tastes and so RV1 and C2 have 

ÓN/OFF 

R3 R 

4k7 22k 
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ene 
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4k7 

CCOPVRIGHT MODMAGS Ltd 
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10k 
lin 

+ 
T Bv1 

9V 

been included in the circuit. With RV1 at maximum resistance these 
do not have any significant effect on the unit, but at lower resistance 
settings the high frequency response becomes flattened off and 
towards minimum resistance the response turns over at frequencies 
above about 8 kHz. RV1 and RV2, therefore, give considerable con- 
trol over the treble boost and enable the response to be tailored to suit 
individual tastes. 

Simple MW Radio 
This simple medium wave broadcast receiver has an output power 
of up to about 150 mW RMS for an internal high impedance 

loudspeaker and is based on two ICs. The familiar ZN414 is used to 
provide the RF amplifier, detector and AGC functions, while a 

U LN2283B device is used as the audio power amplifier. 
The circuitry around IC1 is quite straightforward with D1, D2 and 

R1 being used as a shunt stabiliser, which gives the required operating 
voltage of 1V2 to 1V3 for IC1. CV1 is the tuning control and L1 is the 
tuned winding of the ferrite aerial. The ZN414 has a high input im- 
pedance which renders the low impedance coupling winding on the 
ferrite aerial unnecessary. This can either be ignored or it can be 
carefully removed from the aerial, if preferred. 

RF filtering at the output of IC1 is provided by C3, R3 and C4. Ef- 
fective RF filtering is essential as a small amount of RF leakage into the 

input of audio amplifier IC2 would almost certainly be sufficient to 
cause severe instability in the circuit as a whole. RV1 is the volume 
control and is also used to bias the input of IC2. CS decouples the supp- 
ly to the input stages of IC2 and helps to prevent low frequency in- 
stability due to feedback through the supply lines. C6 couples the out- 
put of 1C2 to the loudspeaker. 

IC1 provides an audio output signal of 25-30 mV RMS on 
reasonably strong signals. The voltage gain of IC2 is set at a nominal 
figure of 43 dB (about 140 times) by an internal negative feedback cir- 
cuit and this is, therefore, well matched to the signal level provided by 
IC1. 

The quiescent current consumption of the circuit is typically 
about 15 mA, butas 1C2 has a class AB output stage, the current con- 
sumption rises somewhat (to a maximum average level of about 
25 mA) at higher volume settings. The ULN2283B device used in the 
IC2 position is available from Ambit International. 
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CLEF ELECTRONIC MUSIC 
MASTER RHYTHM 

KIT. - £79. 

As published in Practical Electronics 
FULLY PROGRAMMABLE 
TWENTY-FOUR PATTERNS 

BUILT -£114 

EIGHT PARALLEL TRACKS 

TWELVE INSTRUMENTS 

SEQUENCE OPERATION 

Kit includes all components to 
build this comprehensive User 
Programmable Rhythm Generator 
in an attractive metal case with 
finished case, hardware and wire. 

EPECYUlT2 SIMCE 1872 - 

STASE & 008E8716 PIPES 

SIX OCTAVES £207 
711 OCTAVES £232 ï ". 

The most ad- 
vanced form of 
Touch Sensitive 
action simu- 
lating piano 
keyinertia by 
patented techni- 
que. 
Four mixable 
voices for 
serious tone 
variation plus 
electronic 
chorus and. 
flanger effects. ' 

See lists for 
Cabinets, P.A. 
& Manufacture. 

STRINGS £169 
Versatile String Synthesizer with 
split keyboard facility and impress- 
ive voices. 49 note organ diode 
keyswitch plus two-phase Chorus. 

ROTOR -CHORUS 
£89 

Two -speed Rotor simulation plus 
Three Phase Chorus on a single 8" 
x 5" p.c.b. Mains P.S.U. included. 

KEYBOARDS 
Square Front with two hole 
actuator -easily cut. 

49 NOTE -t.1 73 NOTE- £39 
88 NOTE -£47 _ 

OUR PRICES INCLUDE Y.A.T., CARRIAGE AND INSURANCE 
Please send s.a.e. for complete lists or use our telephone BARCLAYCARD service. 
Very competitive EXPORT rates - in Australia please contact JAYCAR in Sydney. 

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM 

CLEF PRODUCTS (ELECTRONICS' LIMITED 'Mt, 
44A BRAMHALL LANE SOUTH, BRAM HALL. 

STOCKPORT, CHESHIRE SK7 IAH. 061-439 3297 

BE PREPARED WITH 
THIS DETECTOR 

Recommended 
I0E 

General use. FIRE 

CIVIL DEFENCE 

SERVICES 

VIEW 
THRU 
LENS 

111111 11111111II1 

R 

THIS DOSIMETER WILL AUTOMATICALLY DETECT 
GAMMA AND X-RAYS. 

UNIT IS SIZE OF FOUNTAIN PEN AND WILL CLIP IN 
TOP POCKET. 

PRECISION INSTRUMENT, METAL CASED, 
WEIGHT 2oz. 

CONTAINS 3 LENSES. RUGGED CONSTRUCTION. 

MANUFACTURERS CURRENT PRICE OF A SIMILAR 
MODEL OVER £25 EACH. 

British design and manu- 
facture. Tested, calibrated 
and guaranteed. Ex -stock 
delivery by return. 

Be prepared, 
buy whilst available. 

HFNRÿs 

Standard model 
0-5 or 0-50R 

ONLY 

¡IA 
Post & Packing 60p 

404 EDGWARE ROAD, 
LONDON W2 1 ED 

A NEW 
COMPONENTS 
Fast Service 

ADVENTURE IN COOKING! :". ;"' .'. . 
AND 

- Low Prices 
CHIPS 
- 

FROM ' 
Great Menu ELECTRONICS 

;;.: 

COMPUTER GRADE 
HIGH RIPPLE CAPS 

MF Volts Dim mm Price pp 
1500 100 80 -35 70p 
2200 40 50 - 25 150p 
3300 25 15.35 180p 
3300 63 115.35 OOp 
3300 150 100 - 65 1 

4700 75 115.35 190p 
11000 25 68 - 50 180p 
15000 16 80. 35 180p 
15000 40 115. 35 190p 
22000 16 80 - 50 220p 
22000 25 115. 35 250p - 

28000 25 105.70 270p 80p 
34000 50 145. 75 350p 809 
64000 40 115.75 5909 80p 
68000 16 115x 60 575p 809 
138.000 10 145.75 600p 80p 
160,000 30 220 x 75 750p 120p 

ALL TYPES HAVE SCREW TERMINALS. 

',EX -EQUIPMENT. TESTED 

TTL ICs 
Type N LS 
7400 10p 15p 25p 
7401 12p - 
7402 12p 15p 14p 
7403 14p- 1 

7404 14p8 15P 
7405 - 

- 
7407407 32p - 
7408 17 274125 
7409 22pp 

7410 15p 19p 
7411 - 38p 
7413 30 
7414 se - 
7416 27p - 
7417 28p - 
7420 17p 19P 18p 
7423 30p - 
7427 34P - 
7428 35p - 
7430 17p 20p 
7432 28p 30p 
7437 35p - 
7438 30p 35p 
7439 30p - 
7440 17p 19p 
7441 

Type N LS 

74107 32p 
S 74109 sop 

74111 50p 
- 74112 - 

74114 - 
6p p 74116 195 

74118 28p 
74121 alp 
74122 alp 
74123 45p 60p 53p- 
74128 72p 
74132 68p 
74133 - 25 
74147 180 
74148 103p 
74150 98p - 
74151 60p 100p 
74153 659 - 
74154 989 
74155 60p - 
74157 60p 65p 
74161 90p - 
74163 809 
74164 120p 110p 
74166 120p - 
74170 235P - 
74172 445p - 

90p 
45p 

- 
- 

V 

- 

S 
XTALS - 

- 
- Frequency Case Price 

19.20 KHz HC6U 300p 
38.40 KHz HC6U 400p 

110.00KHz HC6U 300p 
110.00 KHz 4009 

I.00MHz HC6U 320p 
2.00MHz 

CI8 280p 4.00 MHz Hp 

500 MHz HC18 2809 
6.00MH2 HC18 2809 
8.00 MHz HC18 280p 
10.00MHz HC18 280p 
10.25MHz HC18 280p 
11 20MHz HC18 280p 
20.00MHz HC18 2809 

DILXTALOSC 9.600MHz 450p 
5000 XTALS EX- STOCK 
PHONE YOUR FREQUENCY 

LINEAR 

CA3011 bop 
0Á3028B 100p 
CA3046 135p 

0E424 110p 

D' RANGE CONNECTORS 
Ways Plug Sock 

9 103p 1215p 
15 117p 201p 
25 172p 258p 
37 235p2N46Á 544 
50 290P 5469 
25 WAY RIGHT ANGLE P.C. B 
PLUG 255p, SOCK 295p 

RAMS 
1103 50p 
2101-4 410p 
'2114L-3 300NS 350p 
4006-4 95p 
4027 37550 350p 
'4116 200NS 200p 
5101L 45050 495p 

TMS3114SH.REG 140p 

.4116 810r 1995p 
'21148140 22509 

EPROMS 
1702 375p 
2708 495p 
2716 5V 950p 

I 2716 31411 850p 

TRANSISTORS 

2N697 22p ÁD162 10p 8C251Á lap 
2N689 25p BC108 10p BC327252 139 
2N113Á 25p BC147 10p BC37 13p 

25p BC148 7p BC3378 14p 
2N2646 45p BC148 ]p BC338 149 

2N29046 23p BC149 75 8C34857 159 

2N2906 23p BC157 8p BC547 12p 
2N2926 7p 80159 10p BC548 Bp 
253053 25p 80167 10p BC549 9p 
2N3055H 60p BC1]0 109 80Y33Á 1209 
2N3440 60p 8C170Á 11p BD242C 80p 
2N3042 120p BC170C 12p 8E258 35p 
2N3702 Bp BC171 10p BFT60 28p 
2N3703 ap Bet 71A 11p BFW22 20p 
2N3704 IM 0C172A 10p BF550 28p 
2N3771 150p 0C1720 10p MJ1000 95p 
253906 15p BC172C 10p MJ4030 225p 

254304 
2Op 

801730 10p 
MPPUU1131 25p 

OP 409 
254352 SOp 801748 top TIP29A 309 
2105447 10p BC182L 10p TIP30A 42p 
2N5449 12p 802070 15p TIP31 26p 
255943 55p BC212L 89 2711108 8p 
2N6385 125p 8C213Á ep ZTX314 20p 
ACY19 75p BC250A 12p 
ÁD161 40p BC251 14p 

P.C.B. EDGE CONNECTORS 
Pitch Weys Price 
0.1" 17 AC 60p 
0.1" 36 BD 190p 
01" 45 BC 245p 
0.1" 54 AC 110p 
01" 85 AC 2Wp 
0.1" 85 Sc 400p 

0.15" 12 AC p 
015' 25 BC 120p 
0 15' 56 BC 325p 
0156 12 PET 1509 
0 156' 28 BC 190p 
0.156- 36 BC 200p 

'A . SINGLE SIDED 8 DOUBLE SIDED 
C - SOLD. TAG D WIRE WRAP 

ALL GOLD PLATED EASILY CUT TO SIZE. 

65p - 
7442 55p - 
7445 120p - 
7447 asp - 
7450 175 - 

7451 - 22p 
7454 17p 23p 
7470 33p - 

za 7472 p - 
7473 349 
7474 28p 32p 36p 
7475 28p - - 
7476 35p - - 

74173 110p - 
74174 8sp - 
74175 80p 100p 
74180 92p - 
74181 1509 

74182 - 9- 
74190 BSp - 

74191 85p - 

7:193 esv º5p 
74194 8sp - 
74197 75p - 
74198 140p - 
74241 1509 

L 

LM324N3 
40p 

LM3900 80p 
MC1458L8 400p 
MC1458R asp 
NE555 259 
NE556 6131320 
NE567 1659 
T8Á673 2259 
TL082 85p 
741 15p 

LC. SOCKETS 
Pins Prices 

8 14p 28 449 
14 16p 44p 
16 1úp Wire 
18 18p 14 30P 

24 
Z0p 16 36a 

5P 40P 

MPU DEVICES 

4004 250p 

SPECIAL OFFERS 
4116 2200 NS RAMS B for £19.95 
2114L-3 300 NS RAMS8for£22.50 
2102L-3 650 NSRAMSBfor£5.50 
40305E 300 NS RAMS 8 for £9.95 
BULK ENQUIRIES MOST WELCOME 

7485 90p - - 74266 - 959 8085A 999p 
7486 34p asp - 

7490 
.' - 

- - 
7492 50p - - 
7493 28p - - 
7495 65p - - 
7496 609 - - 
7497 175p - - 
74100 130p - - 
74104 45p - - 

74273 265p - 
- 742798 

155p - 
74284 400p - 

74285 400p - 
74296 180P - 
74366 95p - 
74387 90p - 
74390 - 140p 
74393 195p - 

BRIDGE RECTIFIERS 

A V Price 

1.5 50 30p 
1 5 200 50p 
2.5 75 40p 
5 100 60p 
10 too 1509 
12 400 Hop 

61550 895p 
8251 350p 
8253 695p 
8255 9959 
8259A 475p 
07554 2400p 
2652 2200p 
6850P 375p 
6011 400p 
AV -5-1013 400p 

Electronic Components 
4111 

l 

Equipment purchased ^^- 
for cash 

VOLTAGE REGULATORS 
Type V A Casa Price 
LM309K .5 12 703 110p 
LM323K -5 30 003 599p 

7805 -5 10 T0220 SOP 
7815 -5 12 TO3 110p 

LM723 VAR - OIL 359 

ale 
Buy itwith Amen 

BARCLAYCARD, DISPLAY ELECTRONICS 
Thornton Heath, ©; Telephone Orders:01 

64-66 
Croydon, 

689 

Melfort Road 
Surrey CR4 7RN 
7702/01-689 6800 

Please add 50p 
Post and Packing 

All Prices 
Include VAT 

Bona Fide Account Orders Minimum £10.00 Warehouse Open 10-5.30 Mon -Sat 1,000's of Other Items 
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PROJECT 

REMOTE - 
CONTROLLED 

TOUCH 
This smart lamp dimmer can be 
controlled directly by the built-in 
touch pad or remotely with the 
five -channel transmitter unit 
described elsewhere in this issue. 
Design by Ray Marston. 
Development by Plamen Pazov. 

This sophisticated little touch dimmer is an updated version 
of the programmable touch dimmer described in the April 
'80 issue of ETI, in that this new unit can be controlled 

either directly by a touch pad fitted to the unit or remotely with 
a press button on the transmitter of the five channel remote 
control system described elsewhere in this issue; the new dim- 
mer can thus be remote -controlled from the comfort of an arm- 
chair, etc. The 'five channel' system can, in fact, independently 
control two of these dimmer units. Each dimmer can power any 
lamp load up to 300 W. 

The dimmer is 'smart' in that it has built-in logic and sensing 
networks that enable the unit to be turned on or off or dimmed 
up or down by using a single touch pad or remote -control but- 
ton. If the pad (or switch) is simply touched for a brief period (60 
to 400 mS) the -lamp merely changes state, ie, from off to on, or 
vice versa, depending on the previous state. 

A longer touch (greater than 400 mS) causes the lamp 
brilliance to cycle slowly from dim to bright or vice versa for the 
duration of the touch, taking about 7 S to span the full brilliance 
range: when the touch is removed the prevailing brilliance level 
is latched into memory and maintained indefinitely. At switch - 
off (a brief touch) the prevailing brightness level remains in store 
and is automatically resumed again at switch -on (another brief 
touch). In the case of dimming, control starts from the stored 
value. 

Remote Control 
The dimmer can be controlled locally by the touch pad or 

remotely using the infra -red remote controller. In either case, 
the dimmer works in the OR mode, so that alternate operation is 

directly available. The remote control system has a maximum 
range (from transmitter to receiver) of about 10 m; the remote 
control facility can be implemented by a pair or wires taken to 
the dimmer from one of the decoder outputs of the remote con- 
trol system. These wires pass only a few milliamps from a 12 V 

source and can easily be concealed in a slot made in the wall 
plaster. The wires connect to an opto -isolator built into the dim- 
mer unit and this isolator ensure that the wires have several 
kilovolts of mains isolation, thereby ensuring a very high safety 
factor. 

Construction 
Our prototype is designed to fit into a standard plaster - 

depth lighting switch box. Before starting construction, check 
the project's suitability to your existing wiring by making an ac- 
curate cardboard cut-out of the PCB and checking that it will fit 
comfortably into your existing lighting switch box. If not, you'll 
need to fit a new (modern) box. If all is well you can proceed 
with the construction. 

Construction calls for a certain amount of care. Note that 
the S556B IC is a special-purpose touch dimmer device 
manufactured by Siemens and must not be confused with the 
similarly numbered NE566N VCO IC. On our prototype we've 
mounted the S566B and the 6 pin opto -isolator IC in a single 16 
pin DIL socket. Triac SCR1 is fitted with a small heatsink, made 
from a piece of scrap aluminium; ensure that this heatsink will 
not foul the lighting switch box when the dimmer unit is fitted in- 
to place. Note that two Veropins are fitted to the PCB to provide 
'the remote -control connections. Connections to the mains live 
terminal and the lamp load are made via a two-way screw ter- 
minal strip mounted on the PCB. 

Blank Checks 
When construction is complete, connect the unit to the 

mains via a lamp load in accordance with the circuit diagram 
and the overlay and give the unit a functional check, using the, 
touch pad point at the centre of the PCB. Check that the unit 
dims and turns on and off as already described. Also check that 
it does not cause excessive interference on your radio set; if ex-. ». 
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Fig.1 Circuit diagram. 

NOTE: 
IC1 IS S5668 
IC2 IS CNV17/IV 
SCR 1 IS TIC226D 
01 IS BC108 
D1 IS 1N4001 
ZD1 IS BZ1/88 15V 
2D2 IS BZV8818V 

R5 
1M5 

01 

C4 
4708 

IC1 

i 
C5 
47n 

HOW IT WORKS 

C6 
47n 

R6 
470k 

ZD2 
18V 

- - -I 

R11 
4k7 

_a 

REMOTE 
CONTROL 
INPUT 

The 'intelligent' action of the circuit is carried out in special-purpose 
PMOS integrated circuit IC1. This chip receives instructions from a 

touch -pad or a touch 'switch'. It processes the input touch -duration in- 
formation and then sends (or does not send) appropriate gate drive 
pulses to triac SCR1 via pin 8 and current -boosting transistor Q1. 

If IC1 decides that the lamp should be switched on it sends one 30 
uS, 100 mA gate pulse to the triac in each mains half cycle (every 10 
mS), at some phase -delayed time after the start (zero -crossing point) of 
each half cycle. The magnitude of the phase delay determines the 
brilliance of the lamp. If the triac is triggered shortly after the start of 
each half cycle (short delay) the lamp burns brightly: if it is triggered 
near the end of each half cycle (long delay) the lamp burns dimly. The 
maximum and minimum phase delays are limited to 150° and 30° 
respectively, enabling the lamp power to be varied from roughly 3% 
to 97% of maximum by the triac. 

Although IC1 and Q1 generate relatively high peak drive power 
(1 W2), their mean power dissipation is very low (about 12 mW). This 
power is derived from the mains via R2-C2-ZD1-D1 and C3 and is 
delivered to IC1 and Q1 as a smooth 14 V DC from reservoir capacitor 

C3. This method of operation is only made possible by the fact that the 
triac is not gated on until at least 30° after the start of each half cycle, 
thereby enabling C3 to attain and maintain a virtually full 14 V charge 
throughout each half cycle. The IC logic operation is synchronised to 
the zero -crossing points of the mains signal by the R5 -C4 network. 

Touch information can be fed to either pin 5 or pin 6 of IC1. The 
pin 5 input is intended for genuine touch contact use and works on the 
high -impedance hum -pickup principle. The touch pad is effectively 
connected to the mains live terminal via high -value resistors R8 -R9 - 
R10, which limit the touch pad current to safe and minimal levels. ZD2 
limits the pin 5 hum signal amplitudes to safe values. 

The pin 6 input is intended for use with push-button switches 
connected between the mains live terminal and the junction of R6 -R7. 
In our circuit the built-in transistor of opto -isolator 1C2 is used in place 
of a conventional push-button and can be activated by one of the non - 
latching decoder outputs of our five -channel remote control -system. 

The dimmer can be used with lamp loads up to 300 W, this limita- 
tion being imposed by the heat dissipation of triac SCR1. L1, R1 and Cl 
are RFI-suppression components. 

SCR1 

LIVE 

LOAD 

REMOTE Jr 
CONTROL( w 
INPUT 

EEO 

1.1 
Fig.2 Component overlay for the touch dimmer. 

PARTS LIST 
Resistors (all 1/4 W 5% unless otherwise stated) 
R1 

R2 
R3 
R4 
R5 
R6,7 
R8,9,10 

Capacitors 
C1 

C2 
C3 
C4 
C5,6 

Semiconductors 
IC1 
IC2 
SCR1 
Q1 
D1 
ZD1 
ZD2 

100R 
1 k01 W 
10k 
120R 
1M5 
470k 
4M7 

150n 400 V polyester 
220n 400 V polyester 
100u 25 V axial electrolytic 
470p ceramic 
470n polyester 

S566B 
CNY1711V 
TIC226D 
BC108 
1 N4001 
BZY88 15V zener 
BZY88 18 V zener 

Miscellaneous 

L1 3 A suppressor choke (ref. TV3C) 
MK blanking plate, touch plate, 2 -way terminal block. 

80 ETI MAY 1981 



PROJECT : Touch Dimmer 

Component -side view of the PCB. Note the small heatsink on the triac and 
the small size of the high -voltage capacitors. The PCB is secured by the 
central fixing bolt. 

cessive interference is experienced, try reducing the value of R1 
to 47R. To check the remote control facility, use a push button 
switch to connect a 9-12 V DC supply to the terminals, observ- 
ing the polarity shown. 

When you are satisfied that the unit is operating correctly 
you can fit the PCB and the touch pad (see Buylines) to a stan- 
dard blanking plate (available from your local electrical shop) 
as shown in the photos. The plate is provided with a central 
'knockout' hole. Open the hole, push the touch pad through the 
plate hole and the central hole in the PCB and bolt the two units 
firmly together, using a pair of nuts and washers (one on either 
side of the PCB) fitted to the screwed thread of the touch pad; a 
certain amount of fiddling may be necessary to ensure a firm fit- 
ting. Check that the holes on either side of the PCB line up with 
the securing holes in the blanking plate. 

When you finally fit the completed unit into its switch box 
take care to ensure that no shorts occur. To play really safe, you 
can cover the inside of the box and the SCR1 heatsink with in- 
sulation tape at vulnerable points. You can bury the remote - 
control wires in a groove made in the plaster, taking the connec- 
tions to the dimmer through one of several knock-out holes pro- 
vided in the switch box. The other end of the wires goes to one of 
the non -latching outputs of the remote -control decoder. 

BUYLINES 
This project uses a few hard -to -get parts. Electrovalue can supply IC1, 
IC2 and the choke. Watford can supply IC1, SCR1 and the anodised 
touch plate. All other components should be readily available, but en- 
sure that the capacitors are reasonably small types. 

o n the Professionals... 
Crimson modular audio amplifiers feature: *Low values 
of transient and steadystate distortions *Envelope distor- 
tion (below 500 Hz) less than 0.05% *on -board electronic 
protection *P. C. B. pin and edge connector termination * Full range of complimentary components, i.e. P.S. U. 's, 
heatsinks etc available from Crimson. 

CE1704 

N 
4 . 

i ( y^,, 
: .i 

¢ .... 
MC1 

Cie 
9 CLAYMILL ROAD, 

CP3000 

X03 

The Crimson range of amplifier modules are built to very high standards and have earned an enviable 
reputation in every field to which they have been applied. The boards come ready built and tested 
(guaranteed for two years) and can be used to advantage where high quality signal amplification is required. 
The power amplifier modules range from 60WRMS to 310WRMS with up to twice this amount in bridge 
mode. All feature substantial heatsink brackets which can be bolted to any available heatsink or the 
Crimson purpose designed types. Input sensitivity is set at 775mV and power supply requirements are 
catered for by one of the three Crimson toroidal power supplies. The Pre -amplifier module (CPR1) is 
basically a phono amplifier with sophisticated circuitry incorporating' R.I.A.A. equalisation. Also pro - 
board is auxiliary amplification for tape and tuner inputs. A separate module IMC1) is also available and 
gives the required boost for low output moving coil type cartridges. External components required are 
potentiometers for volume and balance, switches for signal routing and a regulated ±15V D.C. power 
source IREG1I. Complimenting this range, are the electronic crossover modules X02/X03 which, with a 
special muting board (MU1I can be incorporated in all types of active speaker systems. 
Numerous applications are possible with Crimson modules. For example, a complete Hi-Fi Pre Et Power 
amplifier of 40-125WRMS/channel can be built using our Hardware kits (see Hobby Electronics review, 
August 1980). Alternatively, Mono or Stereo slave amps of up to 500WRMS can be built into proprietory 
flight cases, while other uses include active loudspeaker systems such as designed by R.I. Harcourt in 
Wireless World October/November 1980. Further details of how to use the modules are contained in the 
Dsers/A e e ligation Manual available at £0.50. 

SPECIFICATIONS 
Type O/P$ohms O/P4ofm. PSU N/5in4e Slew SON Sensitivity r N.O. Itipi E e 

CE 608 38 CPSI 50mm 31/V/.S 11008 775x. 00035% 1 5R, 50X7., i 308 80 120 25 

CE1004 44 70 CPS3 100mrr, 30V/..S 11048 775x. 00035, 15Hr SO1001 328 80 120 25 

CE1000 65 CPS3 00m , 30V/..S 110í8 775!00 000ñ`ó 1 511, 50x0,1 305 00 121 25 
C61704 85 121 CP56 15pmmfXM1 30V/uS 11008 175x. 00035. I5Rr 506021308 W. 120 . 25 

CEl708 125 CP56 150mm/FMI 30V// /..S 11008 775.5V O0035'ó 1 5R, 50Knr. 30B 80. 121 r 25 CP00 3dE1 161 

CPRS1 Output 775mV REGI 
250 CPS6 EM2 

7V j.5 11008 1006 2 ®mVlMS 00084 
1.S 200. 

20X1, 138 180 35 

MC1.51 Outpul 2mV REVI 6508 x/00 00/150 0008, N1R, 2í1K0, 80 120 35 

X02003 O..m.R 775 2500./ REGI 0V_uS aSa_ 1775ny_ 001'5 X over points ISO. r0. '+0 

'Power output is quoted WRMS and is given for two mod les run ott the same power supply. Higher 
powers are obtainable if usint one module .er P. S. U. or if usi r a stabilised P.S.U. 

Sire 

FROM MAY-TO APRIL'81 
Power Modules - ...PP. Supply 
COOlIgp3yA1 !1950 50mm 
CPS31i5OVA) 11350 
CP561250081 130 00 

1Wn+m 
150m5 

12 
13 t ì 0II"6I.,. 1.i1.il t IIIIIi 

REGI 1930 
166 1250 

FMI 
1812 

136 
142 

Active Crossovers Herdware 
002 11900 
X03 12835 

Pm 
Power0 Amp 

135 
E38 

MUl 1750 Thermal CR.. 11 

PRICES-HELD 
Power Amplifier Moutee 
CE 608 12100 
CE1004 12450 
0E1008 127 50 
CEI704 135 00 
CE1708 135 00 

Pre -Amplifier Modules 
CPR I 134 00 
CPR1S 14450 
MCI 12600 
MCI 13700 

/ / p / OQy! 

/ 

Crimson Elektrik / 
LEICESTER LE4 7JJ, ENGLAND. Tel. 0533 761920. Telex 34694 Chamco G CRIMLEK QpPeae 

paaey 

CPR1S 

ETI 
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llrulaTEC electronics 
48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD - 100 yards from Archway Station & 9 Bus Routes 
TELEPHONE: 01-263 9493/01-263 9495 

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS 

8N 8K RAM - £399 
16N 16K RAM - £499 

32N 32K RAM £599 
CASSETTE DECK - £55 

343K Twin Floppy Disk 

£'695 

PETS Ft SYSTEMS 

NEW32K 
with 80 col Screen 

Twin Disk Drive 950K 

All with new keyboard 
and green screen 

FRICTION FEED PRINTER 
£375 

Tractor Feed Printer ` 

£425 

swoommomeinow 
COMPLETE 32K SYSTEM £1789 .611.1111111111.11 

MEMORY EXPANSION KIT 

Suitable for UK101, Super - 
board expansion using 2114's 
each board has 16K ram 
capacity kit contains: 

* On board power supply 
* 4K Eprom expansion 
* Fully buffered for easy expansion 

via 40 pin socket 
* 8K kit £79.95 
* 16K kit £106.95 
* Printed Circuit Board £29.95 
* 40 pin -40 pin header plug £8.50 

CASES 
Available for UK101, 
Superboard, Nascom. 
Appx. DIM 17" x 15" 

435 x 384 mm 

PRICE £24.50 
Post & Packing £1.50 

NEW SHOP 
NEXT DOOR 
"WOOLIES" 

(NORTHERN LINE) 
ARCHWAY¡ 
STATION) 

-100 yds 

JUNCTION ROAD 
A400 

LMR & ER 

UPPER 
HOLLOWAY 

STATION 

n 

Dÿ 

ó 

o ST. JOHNS 
WAY 

BUSES 
24 
41 
45 
137 
143 
172 
239 
263 
C11 

UK101 P. P. I 
Built & tested. Interfaces TX80 Printer 
direct. Can be programmed to operate 
relays, motors, various other peripherals 

"CENTRONICS COMPATABLE" 
Plugs into IC socket. LED binary display 

fully documented. £29.95 

PRINTERS 
EPSON MX 80 £359 
EPSON TX80 £295 
Dot-matrix printer with Pet 
graphics interface: Centronics 
parallel and serial: Pet and 
Apple compatible. 

VIDEO GENIE 
VIDEO GENIE based on 

TRS80 

rYTRMTF' 

Utilises 280, 12k level II Basic, 

Integral Cassette Deck, UHF 0/P 
16k RAM, 

all TRS80 features 

£289 
UK101 

£179 IN KIT FORM 
£229 READY BUILT 8 
TESTED 
£256 COMPLETE IN 
CASE 
4K Expansion (8x2114) 
NOW ONLY £14.00 
No extras required 
* Free sampler tape 
* Full Qwerty keyboard 
* 8K basic 
* Ram expandable to 8K 

on board 14K inc) 
* Kansas City tape interface - 
* NEW MONITOR ALLOWS FULL EDITING & 
CURSOR CONTROL £12.00 

IIQIKIA//YIGIRD 

VISA 

l'I,,r,, ultl VAI un . itr li,tiyrJ .it .tll uituut ilin. 
PRI' a(ll, l'I,u r yuu, ,r111 .t ur.111,1 y Ai .u,l r-n,lunir', wrIt nnm 
n,ht i.n .Ith,^. nt.un)r4l 

Ak 
1%ervkm 1ca. 
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1 electronics Y 
1 ô 

NEW SHOP & SHOWROOM 
NOW OPEN 

Telephone: 0.1-263 9493/01-263 9495 
.11 

UK101 SOUNDI 
Sound Generator and com- 
bined parallel in out port kit, 
containing P.C.B., AY -3-8910 
6820 PIA. Fully documented 
and demo tape. £29.95. 
AY -3-8910 £8.50. 

UK101 SOFTWAREi 

Space Invaders 6.50 
Real Time Clock 3.00 
Chequers 3.00 
Othello 4.00 
Game Pack I 5.00 
Game Pack II 5.00. 
Game Pack Ill 5.00 
Screen Monitor 4.00. 
Assembler Editor 14.90 
10xC12 Blank Tapes 4.00 

MEMORY 

D.RAMS £ p 
4027 2.75 
4050 (350NS) 2.35 
4060 (300NS) 2.39 
4116 3.95 

S.RAMS 
2102A 1.30: 
2102A2 1.69 
2112A 2.75 
'2114/4045 2.75 
4035 1.07 
4044-5257 6.93 
6810 3.50 

BULK PURCHASE 
8x2114 14.00 
8x4116 18.00 
16x2114 26.00 

PFIOMs 
Colour Board available at 

long last. Please write or 2708 

phone for details. £84.95. 
2716 
2532 

(5v) 

v1tmir SUPPORT CHIPS - 

5.95 Z80 CTC 
Z80A CTC 
Z80 P10 
Z80A P10 

6520 
6522 
6532 
6821 
6850 
6852 
8212 
8216 
9224 
8228 
8251 
8253 
8255 

TMS9901 
TMS9902 
TMS9904 (74LS362) 

6.95 
5.95 
6.95 
3.95 
6.85 
8.50 
4.25 
3.60 
4.35 
1.95 
1.95 
2.75 

4.95 
9.75 
4.50 

13.16 
11.18, 
8.40 

8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
36 pin 
40 pin 

I.C. SOCKETS 
D.I.L. 
09 
11 
12 

.16 
20 
22 
24 
30 

40 

W/W 
.25 
.35 
.42 
.50 
.62 
.65 
.70 
.80 
.99 

1.10 

MC14411 
MM5307 

RÖMt1»t 
2513 (UC) 5.95 

BUFFERS 

81 LS95 
81 LS96 
81LS97 
81LS98 
SN74365 
SN74366 
SN74367 
SN74368 
8T26 
8T28 
8T95 
8T96 
8T97 
8T98 

1.25 
1.25 
1.25 
1.25 

.52 

.52 

.52 

.52 
1.50 
1.50 
1.50. 
1.50 
1.50 
1.50 

BAUD RATE GEN 

8.75 
8.75 

C.P.U. 
Z$0 2.5Meg 
Z80A 4Meg 
6502 
6800 
8080 
9900 

7.95. 
9.95 
6.95 
6.50 
4.75 

25.95 

SEND S.A.E. FOR COMPLETE PRICE LIST 
OR PHONE 01-263 9493 

THE 
NEWAND 
UNIQUE 

VEROBLOC 
11 1111111111 s 

1111111111111111111111111111 
1111111111111111111111111111 r11».rtfefftreefr 
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.e et 
11111111,11111111111111113 1111111111111111111111 
1111111111111111111111 
111111111111111111111111 
11ìYlr111111111111111100111 

1111i11111111i111111111111*1111i11 
111111111111111111111111111111+11111e11 
11111111 e 1111111111111111111111111111 
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11111111111111 t11f11ft11 
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ADDS TO YOUR CAPABILITY 
Already used in industry, this solderless 
breadboard is now available to the hobbyist. 
Unique because of its universal interlocking 
facility meaning you no longer need lots of 
different boards. 
Send now for the uniqueVerobloc. 
Order code 200-21092G. £4.16p inclusive. 

No. Order Code 

1) 10-2845B 

2) 10-2846H 

3) 200-21084E 

4) 09-2196L 

Carriage & VAT included. 

AND VERO HAVE 
ADDED TO THEIR 
TRADITIONAL RANGE 
OF HIGH 
BOARDSLITY 
ALSO EX -STOCK. 

Description Size (mm) Price 

Microboard 160 x 100 5.66 

Microboard 160 x 233.4 12.41 

V -Q Board 147.83 x 73.66 1.65 

Veroboard 160 x 100 1.63 

Vero Electronics Limited, Retail Dept., Industrial Estate, 
Chandler's Ford, Hampshire 505 3ZR. Tel (04215) 62829 

BIM _IBM __ff -IBM _ 
State quantity and order codes required 

Name 

Address 

I enclose Cheque/PO for £ 

Access No 

ETI5 

or debit my Barclay Card/ 

I. 

1 

vero 
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AUDIOPHILE 
This month Ron Harris reviews a new eastern loudspeaker design and a 

pair of pickups whose coils are mobile, whose price is low and whose 
output is high! 

We begin this month with a review of the Mitsubishi 
DS -32B, a £250 speaker from the land of the rising yen. 
Loudspeakers remain the one significant area of hi-fi 

which the Oriental production machine has - so far - failed 
to dominate. 

Only the Yamaha NS1000 and the Sony G1 have achieved 
any sort of acclaim in England's green and pleasant land, 
despite recent spending to engineer a "European Sound". The 
DS -32B is the Mitsubishi attempt to redress that balance. 

It is a three -unit bass reflex design, claimed to handle 120 W 
of amplifier power and constructed to a very high standard in- 
deed. The enclosures are supplied in stereo pairs (offset drive 
unit)with level controls fitted to the cone mid -range unit and the 
titanium tweeters. 

Magnetic Personality 
Mitsubishi make great play of the magnets used on their 

units, claiming to have developed a new ferro -nickel alloy for 
the woofer. Basically, what it actually comes down to is that 
strong magnets with high field strength and a 'long' gap have 
been employed to ensure linearity on high cone excursions. 

The level controls are positioned on the front panel behind 
the grille and offer three positions of adjustment to the user. 
First reactions of the suspicious British will undoubtedly be to 
turn down the treble control. 

The second will be to put it back again. 
These units show none of their earlier Eastern brethren's 

tendency to cut through anything in their path with a sword - 
edged treble. If anything, Mitsubishi have over -compensated a 
I ittle. 

At approx 24x 12 x 13 inches these speakers are not going to 
dominate the average living room, but they should be used on 
stands for best results - about 10-12 inches clear of the carpet 
will put the tweeter nicely at ear level and free the bass reponse 
remarkably. Connection is simple, as the speaker uses those 
'push -clamp' terminals, which bite into the lead once released. 
Not as useful as screw terminals, but a universe ahead of the 
dreaded DIN. 

Tested Responses 
The DS -32B should not prove a difficult load to drive, as the 

impedance did not fall below 4R at any point in the frequency 
spectrum. Second order filters are used in the crossover net- 
works, giving a 12 d B/oct roll -off, centred on frequencies of 800 
Hz and 5 kHz. The unit changover was smooth, with no atten- 
dant irregularities in the frequency response of the speaker as a 
whole. 

The titanium tweeter gave a particularly fine account of 
itself, exhibiting a smooth and extended performance with ex- 
cellent dispersioh - the offset arrangement means that 'lobes' 
are created in the dispersion pattern of a stereo pair, thus 
creating a better field around a central listening position. 

For listening tests the DS-32Bs were set up - on stands - 
next to my reference speakers, the KEF 105 I I.Obviously no at- 
tempt at direct comparison can be made, but it is important 
when auditioning, loudspeakers in particular, to have a stan- 
dard available for comparision. 

Ear Lies The Rub 
Overall the DS -32B gave a very creditable performance. 

The balance tends to be a little 'warm' and the mid -range is 

slightly recessed in the1 kHz -3 kHz region. Whilst this does take 
any hint of an 'edge' off the sound it lends a slightly unreal 
smoothness to the sound. I found I was turning up the mid -range 
unit to restore the balance. For the size of cabinet the bass 
response is very good, with nice definition of the instruments. 
The cut-off is sharp at the bottom end and this would tend to 
enhance the clarity of an enclosure of this size, so this is no bad 
thing overall. 

At the top of the spectrum, that metal tweeter is well in- 
tegrated into the system and has a generally good performance. 
It can sometimes add a little uncertainty to high energy, high 
frequency material, but only sometimes and only to a degree 
which is very acceptable at its price. 
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FEATURE 

Concluding Tones 
Judged against the asking price, I feel the DS -32B is an ex- 

cellent speaker. Its value for money rating has to be high, when 
you consider the quality of the finish and high degree of 
engineering present in the units. 

The sound quality is competitive indeed and deserves a 
chance to compare itself against better known enclosures from 
this side of the channel. I can recommend the DS -32B and 
would suggest that anyone in the £200£300 speaker market 
makes the effort to hear them before committing his money. 

Moving Onto Coils 
Moving coil cartridges have only recently descended into 

the mainstream of hi-fi. With that emergence has come an in- 
crease in the number of units which do not require a step-up 
device, thus reducing the cost. 

The best known of these was probably the Ultimo 10X - 
'was' because the model has now been replaced (by Dynavec- 
tor) by the Mark 2. And this, by the sheerest of contrived coin- 
cidences is one of two high -output cartridges under test this 
month. The other is the Mayware MC3L, a fine -I ine stylus design 
from the 'Formula 4' people. 

The output of these units is similar at around 2-3 mV, suff i- 
cient to drive most preamps and higher than many moving 
magnet designs. You can pick up the rest of the technical details 
from Table One. As the two cartridges are priced at 
approximately £65 and £55 respectively they are well within the 
financial reaches of 'm id fi' buyers and offer an interesting alter- 
native to other moving magnet cartridges in this price range. 

The Ultimo End? 
The 10X2 is an increased output version of its predecessor, 

but unusually in these days and ways, no price increase accom- 
panies the model change. Indeed under the Dynavector ex- 
change system, if you trade in your old unit it will generate a hef- 
ty discount on the price of a new 10X2. Therefore you could say 
the price has actually fallen for a change. 

The cartridge is a low compliance design, at around 15 cu, 
and will this transmit more energy back into the arm than units 
such as the 9001GC and 600LAC which are possessed of more 
units in their compliances. 

This means that the arm used will have to have a fairly high 
mass, to bring the combined resonant frequency to an accep- 
table frequency - above warps but below audibility - say bet- 
ween 10 Hz and 15 Hz. To test the 10X2 I used an AT 1010 and an 
integrated turntable with mid -mass arm. In addition an SME 
Series III was used with its mass suitably raised to match the 
Dynavector. 

Because the SME is such a low mass design, it is possible to 
add mass to its effective value, in order to'use low compliance 
pick-ups. Any readers out there who wish to know more details 
of this can write to SME for information sheet No. 24. Tell them 
ETI sent you! 

Good Public Image 
The 10X2 is startling to see in the end of any arm, having re- 

tained that transparent red plastic case, with a long cantilever 
and rigid mounting bracket. The disc clearance is substantial to 
say the least, and arm height should be carefully adjusted. 

The 10X2 in close up. Note the massive fixing bracket and the "see-through" 
casing. Bright red too. 

Fitted to an arm, on this the Dynavector, the 10X2 looks a little less imposing. 
It never looks anything less than striking, though! 

The sound is a distinct improvement on the already high 
standard of its earlier version. The balance is well struck bet- 
ween bass extension and detail in the low registers, and the im- 
aging is nothing short of excellent. Treble quality is sweet and 
extended with very good detail rendition. 

At the price the Dynavector offers very good value for 
money indeed, having most of the virtues of the more expensive 
moving coils and lacking their vice of price (!?) If I have any 
criticism at all of the 10X2 it is in that the low mid -range can 
sound a little constricted with some material, such as massed 
voices. It is a minor aberration. 

A sound design then, well recommended, and with the ad- 
vantages of (i) not needing a step-up device and (ii) a good trade- 
in deal on your old Ultimo if you're upgrading, 11 - 
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TABLE ONE 

Compliance (vertical - 
horizontal) (cm/dyne) 

Output level (1 kHz/ 
5 cm sec) 

Stylus type 

Separation (5 kHz) 

Freq response (20 Hz - 
20 kHz) 

Optimum tracking 
weight 

Weight 

Typical price 

MAYWARE 
MC3L 

8 x 10-6 

2.6 mV 

line contact 
22 dB 

± 2 dB 
(see graph) 

2g 

7g 
£53 

DYNAVECTOR 
DV10X2 

15 x 10-6 

2.4 mV 

elliptical 
24 dB 

± 2 dB 
(see graph) 

1.6 g 

9.6 g 

£68 (less with 
exchange) 

Bruel & Kjaer 
Potentiometer Range: 50 dB Rectifier 

Copenhagen 50 25 

Measuring Obj.: 
Typical 10X 2 

Level 2.3mV 30 
(5cm/s 1KHZ) 

Tra.F 1.5g 
Temp 23C° 

20 

Rec. No ' 
10 

QR2009 

Sign.: 

QP 0124 

dB dB 
40 20 4.1m....a 

RMS 

Above: the faithful Formula 4 pickup arm in which the cartridges were tried 

during listening tests. It is well suited to low compliance designs such as 

these, and gave good results. 

Left the lab test results for the MC3L and the 10X2 set out for comparison. 

Lower Lim Freq.: 20 Hz Wr. Speed:_ t00 mm,sec. Paper Speed: _ -3 

15 

10 

5 

0-10 
20 Hz 50 100 

mm/sec 
I 

1 L 1 1_1_ 

1 ---I-i 
I 

200 Hz 500 1000 2000 Hz 5000 10000 20000 40000D A B C Lin 
A B C Lin 

Above: the frequency response of the new Dynavector 10X2 pickup. Not a lot to comment on is there? 

NMECIEZ11 

MC -3L o- 
Measuring Obi.: _ 

Oa Rt UaflaJe 7wV .s 

z6 
(sTR- ) ° lc 

TtCKl,rJ 

I - 
Roe. No.:_MELLO 

s 
% - 

Dab 

A B Span range: Ref. OdB Level: 
5 10 

i 

Seen.; 20 40 

LC -056 JAPAN 
ae l0 

dB Writing Speed: _- _sac. P<. er 
,^,r- 

20 50 IOO 200 500 1000. 2000 
FREQUENCY Hz 

Above: measured frequency response of the Mayware MC3L moving coil cartridge. 

Mayware Mayhap 
The MC3L is the latest from Mayware, best known for their 

excellent Formula 4 pickup arm - now in its Mark 3 incarna- 
tion. Their previous pickup, the MC -2C, is a low device of high 
quality and so the DC3L is their next step in cartridge design. 

Visually it is the opposite of the flamboyant Dynavector, 
being simple and black in appearance. The cartridge body is 

very sensibly shaped with a good large surface area to the top, 
which aids fixing to the arm. This means that the pickup as a 

whole will be better integrated, as it will inevitably be more rigid 
than it would with a smaller contact area between headshell 
and cartridge. 
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Mayware's new high -output moving coil cartridge. The body is designed to 

absorb reflected energy from the cantilever. 
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FEATURE : Audiophile 

The compliance of this unit is very low indeed at 8 cu, a 
figure which I feel will limit the arm it can be employed with. For 
the purposes of review I managed to beg, steal and borrow a 

Formula 4 (an earlier model) and fitted the unit into it. Listening 
tests were mainly conducted with this assembly, although for 
interest and devilment I did fit the MC3L into my SME Ill, with 
maximum damping and highly modified effective mass to tune 
the resonance. 

Testing Benches 
On test the MC3L acquitted itself well, the frequency 

response in particular impressing with its high linearity and well 
maintained separation. Output measured at 2.6 mV per chan- 
nel. 

There was nothing at all to cause the slightest worry here, 
so I was able to move on happily to playing some music, expec- 
ting something pleasant in the light of the test results. 

... And Ears 
I was not disappointed. Initial impressions, later reinforced 

by continued use, were of a wealth of detail with fair bass exten- 
sion and 'smooth -as -silk' treble. Mid -range is firm and weighty 
with good control of vocals - not always a strength of moving 
coil units. Overall the balance is full and rich with good imaging 
and better than average tracking ability. My only real quibble is 

with that lower -than -low compliance. It does limit the versatility 
of the MC3L considerably, which is a shame as it has the virtue 
to delight a wide audience. 

Common Ground 
These two cartridges have a lot in common, in that neither 

requires a step-up device, both are low compliance, both are 
sensibly priced and have that rendition of detail which makes 
moving coils such an attractive proposition. Few moving 
magnets (G900 IGC?) can equal them in this respect. 

Each has its good and not -so -good points. The 10X2 handl- 
ed bass energy a little better than the MC3L, but the Mayware 
leaves it for dead on vocal material where there is a deal of 
energy in the mid -range; opera in particular. Both sound very 
good indeed on most rock music and which is 'best' is really up 
to the purchaser. I shall refrain from choosing between the two - I liked them both! 

Reference Point 
The cartridge I used as a reference in the comparision was 

the Ortofon MC30 with the T30 transformer. It is priced right at 
the top -end of the market and makes an interesting counter- 
point to this month's models. I was intending to run the review in 

this month's Audiophile, but I just haven't the space to do it 
justice - so I'm holding onto the verbiage until next month. 
With all the tales of wonders unveiled by such exotic groove 
followers as the Linn Asak and the Koetsu filling the printed 
page these days, the Ortofon appears to have been overlooked. 
This is unjust indeed 

ETI 

POCKETBOOKourth Edibon by E. A. Parr 
nips wu1 e=veryirúng! - Semiconductri to .hnuìr,gy 

has progressed at a startling rate and microprocessor 
chips have caused an information revolution that will be as 

significant as the Industrial Revolution proved to be. 
his fourtn edition of Electronics Pocket Book Is completely 

new and covers the latest developments in areas such 
as optoelectronics and microprocessors as 

well as the basic principles. 
The book gives a non -mathematical presentation of 

the many topics in electronics and is designed to provide 
the designer, student or enthusiast with a readily 

accessible source of information. 
186 x 120mm 360 pages 

0 408 00481 9 Illustrated Paperback La 
Companion Books 

by R. G. Hibberd 
Transistor Pocket Book Integrated Circuit Pocket Book 

A comprehensive guide to the The book covers both unipolar 
principles, characteristics and and bipolar i.c.s. and their 

uses of the various types of applications in linear and 
transistors, practical circuits digital circuits. It is intended 

being given for the major primarily for technicians, 
transistor applications. Related students and all who are 

devices, conductor diodes. concerned with integrated 
thyristors, etc. are also covered. circuits and their applications. 

186 x 120mm 312 pages 
0 408 00254 9 

Illustrated Paperback 

186 x 120mm 282 pages 
0 408 00255 7 

Illustrated Paperback 

£5.60 £5.60 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Available from 
your local 
Bookseller or 
in case of 
difficulty from 
the Publisher. 

ORDER NOW 
Cut out this coupon and return 
it to Patricia Davies Marketing 
Manager at the address below 

Please send me 
Electronics Pocket Book - 
4th Edition (Parr) 0 408 00481 9 
£5.60 Paperback 
Transistor Pocket Book 
(Hibberd) 0 408 00254 9 
£5.60 Paperback 
Integrated Circuit Pocket Book 
(Hibberd) 0 408 00255 7 
£5.60 Paperback 

I enclose a cheque/PO for £ 
in total payment 

From 

Address 

1 

1 

1 

1 
TETI 5/81) 

ewnes Technical Books 
Borough Green,Sevenoaks,Kent TN15 8PH 
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'MICRON' may sound small - but we all know that it's much larger than an atom! 

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron, 

a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation, 

Micron represents an ideal starting point in personal computing. We've taken a full O.E.M. licence 

for Microsoft Basic, which means that you'll have the support of the most popular Basic available, 

(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into 

the system rackand choose from the range of Microtan modules. Read the information, study what the 

magazines have to say about us and compare what we have to offer with other systems, then we feel 

sure that you'll be convinced that we've produced an excellent product. 

()FULLY BUILT, TESTED AND CASED. 

06502 BASED MICROCOMPUTER. 
OVDU ALPHA NUMERIC DISPLAY. 
08K RAM. 
032 PARALLEL I/O LINES. 
02 TTL SERIAL I/O LINES. 
01 SERIAL I/O PORT WITH RS232/20mA LOOP, 
AND 16 PROGRAMMABLE BAUD RATES. 

0 300 / 2400 BAUD FILENAMED CASS. INTERFACE. 

ODATA BUS BUFFERING. 
O MEMORY MAPPING CONTROL. 
071 KEY ASCII KEYBOARD, INCLUDING NUMERIC 

KEYPAD. 

OPOWER SUPPLY INCLUDED. 

TANGERINE 
COMPUTER SYSTEMS LIMITED 

Forehill Works 
Forehill Ely Cambs England 

SOFTWARE 

O 10K EXTENDED MICROSOFT BASIC. 
O ALL THE USUAL BASIC COMMANDS. 
O INTEGER AND REAL NUMBERS. 
O INTEGER AND REAL ARRAYS. 
O INTRINSIC FUNCTIONS: ABS, INT, RND 

SGN, SIN, SQR, TAB, USR, ATN, COS, 

EXP, LOG, TAN. 

O USER DEFINED FUNCTIONS. 
O READ AND DATA STATEMENTS. 
O DUMP AND LOAD PROGRAMS. 
O PROGRAM EDITING COMMAND. 
O STRING FUNCTION FOR TEXT I/O. 
O BASIC CAN CALL MACHINE CODE SUB- 

ROUTINE. 

O USER MACHINE CODE INTERRUPT HAND- 
LER INTERFACES WITH BASIC. 

O XBUG. 
CO DATA CASSETTE FILE HANDLING IN BASIC 

Tel: (0353)3633 
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microtan 65 

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start 

with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and 

in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion 

is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan, 

and you won't be wasting your money on a product that will only last you a few months! When you are 

ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into 

them for just £49.45! Cassette interface, 16 I/O lines, two 16 bit counter timers, data bus buffering, 

memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in 

extra integrated circuits to get yourself 8K of RAM, a further 16 I/O lines and two more counter timers 

a serial I/O line with RS232/20mA loop and full modem control, XBUG - a firmware package containing 

cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS 

10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as 

Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. O.K. so you 

want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60. 

RAM freaks will be pleased to hear that our system mother board offers page memory logic which will 

support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack 

(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system 

rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/O 

modules, parallel and serial offering upto 128 I/O lines organised as 16 8 bit ports and 8 serial I/O 

ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D 

and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM 

system. So there's plenty to keep you busy. Send for more details, and find out how you can get started 

for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T. 

AIM 65, KIM 1, SIM i USERS- READ ON! 

We have produced a T.U. interface module which simply 

connects to the expansion socket of your computer and 

produces a display of 16 rows by 40 characters! Of even 

more interest will be our Buffer module, which allows 

you to expand into our system rack, giving you access 

Jo the full range of Microtan modules. 

r 
Please underline the information required. 

AIM T.V. INTERFACE. MICROTAN SYSTEM. 

NAME: 

ADDRESS: 

PLEASE ENCLOSE 12p STAMP. THANK YOU. 
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REMOTE - 
CONTROLLED 
POWER SWITCH 
Designed to interface with the five -channel remote control system, this 
5 A mains switch can be activated directly or with the remote control 
transmitter. Design by Ray Marston. Development by Plamen Pazov. 

This project is a 5 A mains switch that is specifically design - 
ed to interface with the five -channel remote control 
system described elsewhere in this issue of ETI. When the 

interface is complete, the switch can be activated either directly 
by a built-in toggle switch or with a pair of control buttons on 
the infra -red transmitter. The switch can be remote -controlled 
at ranges up to 10 m and can be used to activate lamps, TVs and 
hi-fi systems, etc, from the comfort of an armchair. Three such 
switches can be controlled by the remote control system. 

The power switch is designed to fit into standard surface 
mounting mains sockets: a single switch can be fitted in a stan- 
dard stocket or two switches can be fitted in a double socket. A 
feature of the design is that the actual control input to the 
switch is made via an opto -coupler, which provides several 
kilovolts of mains isolation; an input current of only a few 
milliamps from a9 V or greater supply is required to activate the 
switch in the remote mode. The switch is thus quite versatile and 
can, with a little ingenuity, be activated automatically by 
suitable sensor networks, such as those published in last 
month's ETI. 

Construction 
When building this project it must be noted that the PCB is 

designed to be used with a specific miniature type of relay (see 
Buylines) and that the board is fairly cramped, with all resistors 
and diodes mounted vertically on the PCB. The relay has two 
sets of contacts, which are wired in parallel; external connec- 
tions to the relay are made using a vertically -mounted two-way 
terminal strip. All other connections are made using Veropins. 

When constructing the unit, build up the PCB as shown, fit- 
ting the relay last of all, and fit the unit in one corner of the sur- 
face mounting box after first completing the interwiring to SW1, 
SK1 and SK2 (the mains output socket) in accordance with the 
circuitdiagram. 

Now fit the top plate/socket into place, complete the mains 
connections, connect SK1 to one of the latching outputs of the 
five -channel decoder and give the unit a functional test. Check 
that the switch can be turned on and off directly with SW1, and 
that it can be controlled remotely (using the five -channel 
transmitter) when SW1 is set to the remote position. 

Note that SW1 should be fitted to the actual socket plate of 
the power switch and that socket SK1 (a DIN socket) should be 
fitted to the lower face of the surface mounting box. 

To make a dual power switch unit, simply fit two identical 
units into a double surface mounting box, but use two single 
sockets. 

HOW IT WORKS 
Circuit operation is so simple that it is virtually self-evident. Q1 is used 
as a relay driver and the relay contacts are used to make or break the 
live mains connections to output socket SK2. Q1 can be activated 
either directly by SW1 or remotely via opto -coupler 1C1 and one of the 
latching outputs of the decoder of the five -channel remote control 
system. The decoder also provides the relay -driving circuit with a 15 V 
DC supply. 

When SW1 is set to the on position, Q1 and the relay are driven on 
via R2, and parallel -connected contacts RLA1 and RLAI2 feed mains 
power to the load through SK2. When SW1 is set to the off position, no 
drive is fed to Q1 base, so Q1 and the relay are off and no power is fed 
to the load. 

When SW1 is set to the remote position, opto -coupler IC1 is used 
to control the base drive to Q1. Q1 and the relay turn on when the con- 
trol input (B) is fed with a logic 1 or high signal, or off when fed with a 
logic 0 or low signal: these signals are available from the output of the 
five -channel decoder and can be set with the remote control trans- 
mitter. 
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PROJECT 

FROM INFRA -RED 
REMOTE CONTROL 
DECODER 

+15V 0- 
CONTROL 
OUTPUT O- 

OV 0- 
SK1 

iAo 

IC 

NOTE: 
IC1 IS CNY17/IV 
011S BC109 
D1,2 ARE 1N4001 

H1 
4k7 

2 IC1 4 

SHIELDO 

R2 
12k 

5 

ON 

O SW1 
REMOTE 

O .4"".'O 
OFF 

RLA 

R3 
22k 

01 

I I 

Fig.1 Circuit diagram. 

SHIELD 

SW1 COM 
R3 

D2 01 R2 

R1 

A 
SW1 REMOTE 

SW1 ON 

B 

Fig.2 Component overlay. The terminal block is secured by tightening the 
lower pair of screws onto wires soldered to the PCB. 

PARTS LIST 
Resistors (all '/4 W, 5%) 
R1 4k7 
R2 12k 
R3 22k 

Semiconductors 
IC1 
Q1 
D1,2 

Miscellaneous 
SW1 
SK1 
SK2 
PLG1 
RIA 

CNY1711V 
BC109 
1N4001 

three-way toggle switch 
three -pin DIN socket 
surface -mounting mains socket 
three -pin DIN plug 
12 V, coil > 120R, PCB -mounting, 5 A mains - 
rated contacts 

BUYLINES 
The relay is a miniature type for PCB -mounting and is available from 
Watford Electronics, ref. RL6. The CNY17IIV opto -coupler is available 
from Electrovalue. 

RLA 

1 

D1 

D2 

RLA 

2 

SK2 
OUTPUT 
TO LOAD 

o 
L 

o 
E 

N 

Two internal views of the power 
switch, showing the interwiring. The 
mounting box is MK reference 
number 2025. 

MAINS INPUT 
VIA FUSED PLUG 
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3 CHANNEL SOUND/LIGHT 
CHASER 

LB31000SLC £32.70 

t. MiliM- 

1 

a1w 

A high performance 
sound to light system which 

automatically switches to a chase when the music 
ceaes. Super sensitive with an anti interference c - 
cuits the unit will operate from practically any amp 
and control up to 1,000W/channel, 5Hz to 70K. Con- 
trols bass/mid/treble/master sensitivity/chase speed. 

STEREO DISCO MIXER/PREAMP 
LBPA3 
M- ilm is 
0-Ceswè 

£33.70 
Magnetc or ceramic deck 

versions please state 

All the requirements or stereo disco preampton one 
board, left and right deck mixers/tone controls/mic. 

u 

xer/tones/mic. auto facie over decks/and P.F.L. The 
unit can be used with either LB100/150/250 

Full set of pots- £8,63 

3 CHANNEL SOUND/LIGHT 
1831000SL 

?:» - £22.70 
All the advantages 

of the SLC without chase. 
Controls: bass/mid/treble/master sensitivity. 

LBPA2 LBPA1 

£17.20 £ 19.50 
A four channel miterA stereo hi-fi preamp 
and tone stage form ca and tone stage for mag. 

itars etc. Can be p.0/tape/tuner, etc. 
gu ed with any L6 amps. set of pots £3.27, 
Set of pots £2.74. 

3 -WAY 
LBAC01 

£17.90 

ACTIVE CROSSOVER 

r 
Bass eble 

active crossover 
Available with crossover points of 200 
2K or 3KHz (please specify/ LBPSUI 

(1 or 2). 

-- 2/4/8 CHANNEL CHASER 

' - LB810001.0 

L I.O £28.00 
An all logic chaser system 
at withyuattoeacch. 

Facilities 1 1,00a watts n. Facilities include channel, 
trigger and module cascading 116. 24, 32 channel, 
etc.), chase speed and re -cycle delay. 

LBPSU1 

£7.20 

stage booster, 
or 3001-1z, and 
supply for LBACO1 

POWER 
Tough dealing 
Op / h rt 

AMPLIFIERS 
owe p raps 

- -t p tact 
rugged o/p 

110W R.M.S.160W 

511, to 25K 
0.15110 
11008 S/N 

L8100 

£19.70 
are available 

Pleasestate 

for use in sound 
a d f s d 

devices lall operate 

P.M.S. 

5Hz to 251( 

0.1%TH0 
11008 S/N 

18150 

£29.20 
with either 
when 

systems. 
H y g g 

down to 

270W R.M.S. 

5H, to 25K 

0.151110 
11008 S/N 

LB250 

£43.5_0 
500mV or 

tler ng. 

4 CHANNEL SEQUENCER 

1641000LS f 

f+. G , 

0 

£19.20 7+ 
A4 channel sequence generator 
for banks of lamps up to 1,000W per channel. Two 
speed controls, cross effect o provide settings 
between seconds and rapid burst' 

heoatt 

ºnmks and 
l. 

25W R.M.S. 

201z to 80K 

0.0151110 
9608 S/N 

1825 

£11.20 
Note all models 
775mV sensitivity. 

LBRLDI 

- £6.20 
A de -thump unit for use with any LB power amps. 

1 AND 3 CHANNEL DIMMERS 
03310001.0 

[03100010 

£16.20 

Smote channel version 

101100010 £7.20 
Power dimmer units for theatre/stage applications up 

0 1 On, e channel. wall on board suppress 
The a -sS also available wthout rotary pots for use 
with sliders 

- 

L133100010 (no pots) -£15.00 Sliders 75p each. 

POWER 
Ú25P0 

£11.20 
P/P El 20 

POWER 
SUPPLIES 

1.8100P5 

£16.20 
P/P f140 

AMP 

1.8150PS 

£19.00 
P/P E1.40 

L52501,4 

£26.50 
P/P E1.70 

FOR 
P.A.ANDAR 

PIEZO 

DISCO 
HORNS 

£5.75 
P/P 50p 

--' 

"-++'egg>. 

CELESTION LOUDSPEAKERS 
All standard cot 800811) 

G1050 : G12-45 ! G10-100 I 615-1M 
110 inch 50W) 112 inch 65W)112 inch 100W1)15 inch 100W) 

£14.70 £20.70 £26.45 £36.45 
P/P f1.70 : P/P f1.70 1 P/P f1.70 t P/P f2 L 

ROPE LIGHTS/DRIVER 
LB41000LC-S Ì 
£24.20 

' 

4 COLOUR 
ROPES 

16 metre) 

y 

1 £36.50 ''`) 
metre) 

£45.40 ,J 
ROPE LIGHTS 

£45.40 
A four channel chaser up to 1,000W per channel, with 

sound trigger faculty. The m Input signal 
modulates the speed of the chase giving an excellent 
sound/light effect. The unit will control up to 10 ropes 
with chase speed and trigger level control 

NEW MINI MODULES NEW 
Ingeniously d designed mini p pl'f' building 
blocks' f, use M music and P.A. You 

and numberof units yrequire for 
yourparticular totem and 

mount 
each module its 

control direct onto your panel. 
LBMM1 Pre amp for mMs. guitars tc. 
LBMM2 Mixer for p to 6L8MM1/2/3/4/5 
LBMM3 Bass/boost/cutf either LBMM1/2/3/4/5 
LBMM4 Mid-boost/cut for either LBMM 1 /2/3/4/5 
LBMM5 Treble boost/cut for either LBMM1/2/vî/4/5- 
LBPSU1 0 15V supply for up to 12 modules 
LBPSU + 15V regulated for up to 50 modules 
NW £4.50: MM2 C5.20: MM3 E5.70: MM4 
£5_70: MM5 £5.70; PSU1 £7.20: EMU £14.50. 
Mini Module Discount. Any types between 10 and 
24 (quantity( -20%. 25+-30%. - - 

Each module 
components. 
and circuit 
months. 
All prices shown 
include 50p 
vidually stated. 
P.O./registered 
service f1 

ohs send 

Piero Shia 

is manufactured from h h'ghes, quality 
fully tested. uppll d with a connection 
diagram d guaranteed for twelve 

are V.A.T.inclusive. Please 
post/packing except where indi- 

To mail order, send cheque/- 
cash or Access number. C.O.D. 

extra. For our catalogue/specifica- 
50p. 

company pany h no connection with 
of Hillingdon. 

d,,&B 
ELECTRONIC MODULES 

PROFESSIONAL ENGINEERING BV 
PROFESSIONALS 

45 Wortley Road, West Croydon, Surrey 
CRO 3E B, Tel. 01-689 4138 nets 

LB Eleoeenlce 

' TRANSFORMERS 
Panel Meters, Bridge Rectifiers, Power Supply Units 
Multimeters - Semi Conductors - Timers - Safebloc 

I ) Minimum & Sub Miniature 50 VOLT (Pri'. 220-240V) 
Milli- Ref. Price Sec. 0 19 25 33 40 50V 
amps No. £ Ref. Price P&P 

Volts Amps No. £ P&P 
3-0-3 200 238 2.60 70 0.5 102 3.60 90 
06,06 IA IA 212 3.00 75 10 103 4.80 105 
9-0-9 100 13 2.30 70 2.0 104 7.30 1.20 
0.9, 0.9 330 330 235 2.15 70 3.0 105 8.60 1.20 
0-8-9. 0-8-9 500 500 207 2.75 75 4.0 106 10.85 1 30 
0-8-9, 0-8-9 1 A 1 A 208 3.85 75 6.0 107 15.10 1 50 
0-15, 0-15 200 200 236 2.15 70 8.0 118 20.20 1.70 
0-20, 0-20 300 300 214 2.75 90 10 0 1 1 9 24.10 2.20 
20-12-0-12-20 700(DC) 221 3.50 90 60 VOLT (Prl. 220-240) 
0-15-20, 0-15-20 1 A l A 206 4.60 1 05 Sec. 0 24 30 40 48 60 
0-15-27, 0-15-27 500 500 203 4.05 85 Ref. Price 
0-15-27, 0-15-27 to 1A 204 6.10 1.05 Acope No. £ P&P 

12 AND/OR 24 VOLT 0.5 124 3.85 .90 
1.0 126 5.60 1.05 

Pri'. 220-240 Volts 2 0 127 7.55 1 20 
Amps Price 3 0 125 11.10 1.30 

12e 24V Ref. E P&P 4.0 123 12.35 1.50 
0 5 0.25 11 2.30 75 5 0 40 14.15 1.60 

1 0 0.5 213 2.75 90 6 0 120 17.60 1 60 
2 1 71 3.25 90 AUTO TRANSFORMERS 
4 2 18 4.05 85 Input/Output Tapped 0-115-210-240V 
6 3 70 5.60 95 
8 4 108 7.40 1.20 VA Ref. Price 

10 5 72 8.25 1.20 (Watts) No. £ P&p 
12 6 116 8,85 1.20 20 113 2.85 .90 
16 8 17 10.85 1.30 75 64 4.10 .90 
20 10 1 1 5 13.85 1 50 150 4 5.60 1 05 

30 15 187 16.85 1.50 Input /Output Tapped 

60 30 226 33.35 1.80 0-115-210-220-240v 
300 53 10.10 1.20 

30 VOLT (Pri. 220-240v) 500 67 10.85 1 50 
Sec 0-12-15-20.24.30V 1000 84 18.80 1 60 

Ref. Price Also 1500/2000 / 3000VA 
Amps No. £ p&p MAINS ISOLATING (Centre Tapped & 

0 5 112 2.85 .90 Screeneal 
1.0 79 3.60 90 Prl. 120/240V Sec 120/240V 
2.0 3 5.60 
3.0 20 6.30 

05 
20 

VA Ref. Price 
P&P (Watts) No. £ 

4.0 21 6.60 20 60 149 8.60 1.05 

5.0 51 9.60 20 100 150 7.60 1.30 

6.0 1 1 7 11.10 20 200 151 11.10 1 30 

8.0 88 14.35 50 250 152 13.30 1 50 

10.0 89 16.60 50 350 1 53 16.30 1 60 
1000 156 37.10 3.20 

PleaseaddVAT a 1 5% 
Barclaycardrdand Access s facilities 

available 

7a Wiliam Street 

BAYDIS Ter le Bay Kent 

11/44 Trade and Education Welcome. Herne Bay 645862 / / 
BUILD YOUR OWN METAL DETECTOR 

VLF/TR VCO/TR IB/TR BFO .. . 

Pre -aligned search heads - test equipment not. 
required. Literature available in return for SAE. 
Manuals and parts sold separately: write or 
phone for price. Export welcome: write for 
quote. 

Shadow VLF/TR. Full 
specification discriminator, not 
just ferrous/nonferrous indica- 
tion. It works by measuring the 
conductivity of the target, now you can 
reject nails bottle caps even aluminium 
foil and ring pull tabs! Full ground effect 
excluaion over normal or high per- 
meability tY I . 

The head is thermally and capacitively shielded. 
4 odes' deepseek ng VLF plus3 TR d - t g ges. 
Push button"memory" tuning Pe fo e e equals. 
çpemerçtal detactors costing £200! As described in ETI. 
Complete kit now only £87.67 inc. VAT 6 poet!! 

Shadow 
TR/1B 

Individual parts SearCh head £28.33 PCB £6.80 Case E5.33 Adjustable shaft assy £5.10. LM393 
£1.12. Manual (gives e info. than ETI article and extra function) £1 1 2. All inc. VAT & pond (Other 
pans also available separately) 

Shadow TR/18 (illustrated). A true transmit receive /induction balance detector at a budget price for 
anyone who doesn't need discrimination. Waterproof and thermally insulated search head. Good 
sensitivity. Built-in speaker and headset jack. Complete kit £33.80 inc. VAT and Post. 

Shadow TR/VCO. An advanced version of the TR r IB. Use as a sensitive 18 machine or switch to VCO 
mode when the sound changes to a varying pitch, allowing easier use over mineralised ground and 
enabling detection of negative, high permability anomalies. Kit price £36,67 inc VAT and Post. 

Matching anon headphone for all Shadow modals £5.85 inc. VAT and Post. 

Shell Kit Consists of the (hard to find) hardware tems, for detectors of your own design Fully adjustable 
shah with handle search head mouldings lint d m. 185mm) with hinge assembly special clips to mount 
your own control housing (any box is suitable). Completely non-metallic and undrlled. With assembly 
instructions £14.45 inc. VAT and Post. 

A LT E K (ETI), 1 Green Lane 
Walton -on -Thames Surrey 

(4,2 ypest or phone (24 hours). Access & Visa Cards quote number. Callers by appointment only pie._,,.' y( 4,1 
22) 44110 anytimei 

92 ETI MAY 1981 



HIGH POWER MODULE KITS 
125 WATT MODEL £ 10.50 plus £1.15 p&p (Illustrated) 

200 WATT MODEL £ 14.95 plus f1.15 p&p 

SPECIFICATIONS 
Max. Output power 

Operating voltage (OC) 

Loads 

Frequency response measured at 100 watts 
Sensitivity for 100 watts 

Typical T.H.D. @ 50 watts 4 ohms load 

125 watt RMS 

50-80 Max. 

4-16 ohms 

25Hz-20KHz 

400mV @ 47K 

0.1 % 

Dimensions 205 x 90 and 190 x 36 mm 
The P.E. power amp kit is a module for high power applications - 
disco units, guitar amplifiers, public address systems and even 
high power domestic systems. The unit is protected against short 
circuiting of the load and is safe in an open circuit condition. A 

large safety margin exists by use of generously rated components, 
result, a high powered rugged unit. The PC Board is backprinted, 
e tched and ready to drill for ease of construction, and the 

PRACTICAL ELECTRONICS 
CAR RADIO KIT (Constructors pack 7) 

2 WAVE BAND YAW LW 

Easy to build 5 push button tuning 
Modern styling design All new unused components 

6 wan output Ready itched & punched P.C.B. 

Incorporates suppression circuits Now with tepe input socket 

All the electronic components to build the radio, you supply only 
the wire and solder as featured in the Practical Electronics March 
issue. Features. Pre-set tuning with five push button options. 
black illuminated tuning scale, with matching rotary control knobs, 

one. combining on/off volume and tone -control, the other for 

manual tuning, each set on wood simulated fascia 
The P E Traveller has a 6 watts output, nag ground and incor- 

porates an integrated circuir output stage, a Mullard IF module 
LP1181 ceramic filter type, pre -aligned and assembled and a Bird 

pre -aligned push button tuning unit. The radio tits easily in or 

under dashboards. 

Complete with instructions. f10.50 
CONSTRUCTORS PACK 7A plus f2 00 p&p 

Suitable stainless steel fully retractable locking aerial and 

speaker (approx. 6" x 4") is a.,g ne per pack. 

available as a kit complete L 1 .7.7 p&p E1.15 

30 + 30 WATT STEREO AMPLIFIER 
BUILT AND TESTED 
Viscount IV unit in teak simulate cabinet silver finished rotary controls 
and pushbuttons with matching fascia, red mains indicator and stereo 

jack socket. Functions switch for mic magnetic and crystal pickups, tape 

and auxiliary. Rear panel features fuse holder. OIN speaker and input 

socket 30 + 30 watts RMS 60 + 60 watts peak for use with 4 to 8 ohm 

speakers. Size 143/4"a 10" approx. 

plus 

READY TO PLAY £32.90 E3.80 p&p 

HI FI STEREO 
AMPLIFIER 
MODULES 

Mallard LP 1183 built preamplifier suitable for ceramic and 
auxiliary inputs. f 1.95 plus 70p p&p. 
Mullard LP1184 built preamplifier suitable for magnetic/ceramic 
and auxiliary inputs. 14.95 plus 80p p&p 
Matchina I.C. 10 + 10 Stereo Power amplifier kit. 13.95 
plus f 1.15 p&p 
Matching power supply kit with transformer. 13.00 plus 11.98 p&p 
Matching set of 4 slider controls complete with knobs for bass, 
treble and volumes 11.70 plus 80p p&p. 
Complete with application notes. 

aluminium chasis is preformed and ready to use. Supplied with all 

pans, circuit diagrams and instructions. 

ACCESSORIES 
Suitable LS coupling electrolytic fur £1 OO 
125W model 

r plus 25p p&p. 

Suitable LS coupling electrolytic for £ 25 200W model plus 25p p&p 

Suitable Mains Power Supply Unit £7 50 for 125W model plus (3. 15 p&p. 

Suitable Twin Transformer Power £ 13 95 Supply for 200W model dus 14.00 p&p 

etek 
£14.95 

10+10 WATT 
STEREO AMPLIFIER KIT 

plus f2 90 p&p 

Featuring latest SGS/ATES TUA 2006 10 watt output I.C.'s 
with in-built thermal and short circuit protection. 
Mullard Stereo Preamplifier module. 
Attractive black vinyl finish cabinet. Size 9" x 81/4" x 3%" approx. 
Converts to a 20 watt Disco amplifier. 

To complete you just supply connecting wire and solder. Features 
include din input sockets for ceramic cartridge, microphone. tape or 
tuner. Outputs -tape, speakers and headphones. By the press of a 

button it transforms into a 20 watt mono disc amplifier with twin deck 
mixing. The kit incorporates a Mullard LP 1183 pre -amp module, plus 
power amplifier assembly kit and mains power supply. Also featured 
4 slider level controls, rotary bass and treble controls and 6 push button 
switches. Silver finish fascia panel with matching knobs end contrasting 
ready made black vinyl finish cabinet and ready made metal work. For 
further information instructions are available price 50p. Free with kit. 

SPECIFICATIONS 
Suitable for 4 to 8 ohms speakers 
Frequency responce 40Hz - 20KHz 
Input Sensitivity P.U. 150mV Aux. 200mV Mic. 1.5mV 
Tone controls Bass ± 12db @ 60Hz 

Treble ± 12db @ 10KHz 
Distortion -1% typically @ 4 watts 
Mains supply 220250 volts 50Hz 

BSR chassis record deck with manual set 
down and return. complete with stereo ceramic 
carridge_£8.50 plus f3.15 P&P 

when purchased with amplifier. 

Available separately (10.50 plus (3.16 p&p. 

SPEAKER KIT 2 8" approx. Win cone domestic use 
speakers. 14.75 per stereo pair plus 11.70 p&p when purchased with 
amplifier. Available separately 16.75 plus fl 70 p&p. 

STEREO MAGNETIC PRE -AMP 
CONVERSION KIT. All components including P.C.B. to 
convert your ceramic input on the 10+10 amp to magnetic. 12.00 when 
purchased with kit featured above. í4.00 separately inc. p&p. 

323 EDGWARE ROAD, LONDON W2 

2IE HIGH STREET, ACTON W3 6NG 
ACTON Mail Order only. No callers 

ALL PRICES INCLUDE VAT AT 15% 
All items subject to availability. Price correct at 

6/3/81 and subject to change without notice. 

For further information send for instructions 

20p plus stamped addressed envelope. 

NOTE: Goods despatched to mainland and N. Ireland only. 

Persons under 16 years not served without parent's authorisation. 

R WC LTD. reserve the right to alter, update 
or improve their products without notice, 

MOLLARD !Pi 183 STEREO PREAMP 

Ongrnel listed price 

Lunt 
1500 sortable 

arwnrc and auxiliary 
in 

module u 
rchase 

2 power 
k,rs..pu 

f . arewasir, 

4' 
# 

F-+ tin 

STEREO DISCO PREAMPLIFIER 
matching above modules. suitable for twin deck mixing with P.F.I. 
output and Mic/Tape input. 

Q 
Ready 

and, 

ready to play with circuit f 21 . 9 diagram application notes to suit 5 plus 
our power module kits. E1.72 p&p 

100 WATT 
MONO DISCO 
AMPLIFIER 
Brushed aluminium fascia and rotary controls 

Size approx 14" x 4" x 101/4. Five vertical slide 

controls, master volume, tape leverl, mic level, deck 

level. PLUS INTER DECK FADER for perfect graduated change 

from record deck No. 1 to No. 2, or vice versa. Pre 

hear 

fadel level 

controls (PRO letsY ot before 

fading is. output level.f76 00 
Output 100 watts RMS 200 watts peak. 

plus 14.60 p&p 

,i ; 
. . 

50 WATT MONO DISCO AMPLIFIER 
Size appos 131i" x 51/4" x 63/4". 50 watts rms. 100 watts peak 

output. Big features include two disc inputs. both for ceramic 

cartridges, tape input and microphone input. Level mixing controls 

fitted with integral 
push-pull switches. 

Independent bass 

and treble controls 

and master volume. 

f30.60 
plus 13.68 p&p 

BSR Manual single play 
record deck with auto return and 

cueing lever. Fitted with stereo 

ceramic cartridge 2 speeds with 45 
rpm spindle adaptor ideally suited 
for home or disco use 

f1 2e 25 
OUR PRICE 

plus 13.16 p&p Size approx 13" x 11' 

PHILLIPS RECORD PLAYER 
DECK GC037 
Size approx 15 h" a 121/4" 

Hi Fi record player deck. 2 speed, 

damped cueing. auto shut-off, belt 

drive with floating sub chassis to 

minimise acoustic feedback. Com- 

plete with GP401 stereo magnetic 

cartridge -LIMITED STOCK. 
UNBEATABLE OFFER AT 

I f 2 / . 60PIut f3í16 p&p 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm Closed eNday Thursday ACTON: Mail Order only. No collars coops oEsearceeoTemauaoAaoa.IgMtaueoats 
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TECH TIPS 
555 VCO 
). Harrold, Bristol. 

T his circuit uses the 555 timer and a few 
external components to produce a sim- 
ple low cost VCO, (not just pulse position 
modulation), and unlike other "cheap" 
VCOs does not require a MOSFET op - 
amp costing £1 or more to buffer the out- 
put up to a useful level. 

The 555 is basically connected in its 
astable mode, but instead of wiring the 
top of the timing chain R1, R2, C1 to Vcc it 
is connected to the input voltage VIN. 
The mark/space ratio is set by R1, R2 in 
the usual way for the 555 and if R2 R1, 
it is unity. It should be remembered that 
pin 7 is grounded during part of the 
oscillation so Rl affects the current 
drawn from the input. The output (pin 3) 
of 555 can source or sink currents of up 
to 200 mA and so can drive TTL, CMOS 
or a high impedance loudspeaker direct- 
ly. The frequency of oscillation f, in 
Hertz, is 

1 

Cl (R1 + 2R2) In [VIN - Vcc/3 

J VIN -2 Vcc/3 

From this it can be seen that oscillation 
begins as VIN rises above two-thirds Vcc, 
so for maximum frequency sweep Vcc 
should be as low as possible, je 5 V. If 
R2 ) R1 so that R1 + 2.R2 2.R2 then 
the frequency range depends on the time 
constant Cl .R2 and with the component 
values shown the output varies fairly 
linearly from 2 kHz to 15 kHz as VIN 
varies from 4 V to 12 V. 

If the conditions R2 R1, Vcc = 
5 V and VIN > 4 V are satisfied, then 

fti 1 (VINx0.6-1.6) 
Cl R2 

Vin 

V« -5V 

OUTPUT 

ov 

If linearity is unimportant, the lower fre- 
quency limit can be substantially reduc- 
ed (f = 0 when VIN < 2/ Vcc). 

Capacitor Cl must be a low leakage 
type. The VCO output can also be 
modulated by applying a suitable signal 
to the control voltage (pin 5) of the 55. 

Computer -controlled 
Synthesizer Keyboard 

P. McChesney, Wirral. 

The technique described here pro- 
duces an accurate analogue voltage 
from a synthesizer keyboard by process- 
ing digital data and converting it to an 
analogue voltage, replacing the well- 
known method that uses resistor ladders. 
It is primarily aimed at people who 
already possess a microcomputer and 
who are building a synthesizer, either of 
their own design, or using published cir- 
cuits such as those which have appeared 
in ETI. Although the technique described 
might at first sight appear both more 
elaborate and expensive than the resistor 
ladder method, it possesses three major 
advantages - firstly, the number of 
discrete components is small and 
although they need not be of high preci- 
sion, only minimal setting -up is required 

to give high stability performance: 
secondly, software can be written to ob- 
tain a sequencer and also to produce 
special effects: thirdly, no substantial 
changes are required to make it 
polyphonic. 

Figure 1 shows a diagram of the 
monophonic design. The keyboard uses 
a diode matrix such that when one key is 

pressed, a binary code is produced on 
the six -bit data bus. This code is linear(for 
example, if the fourteenth key is pressed, 
then binary 14 is produced) and of 
negative logic. It is therefore inverted 
either by using inverters as shown, or by 
writing software to perform the same 
task. The code then goes to the micro- 
computer (which, in the case of the 
author, is 6800 -based but could have 
been any microcomputer) which con- 
tinually checks the data received. If the 
code is zero, then the computer goes 
back and checks the code again and con- 
tinues to do this until a code other than 
zero is received. Once this happens, the 

computer searches a look -up table and 
outputs a corresponding eight -bit code 
which is passed to a D -to -A converter. 
The data in the look -up table follows a 
log -law and so the analogue output of 
the DAC likewise follows the log -law. 
This means that the VCO is linear, 
thereby making it both simpler and more 
accurate. 

The strobe is optional and serves to 
prevent stray codes being generated if 
two keys are pressed simultaneously. 
Figure 2 shows the arrangement of 
resistors (tolerance not important) in the 
strobe. Each switch shown is the spare 
pole on the keyboard contact. Point X is 

at Vcc when no key is pressed, at 0.5 Vcc 
when one key is pressed and at 0.33 Vcc 
when two keys are pressed, etc. A win- 
dow discriminator is used to distinguish 
the case when only one key is pressed 
(monophonic operation). The output of 
the discriminator is adjusted to match 
the TTL levels required by the micro- 
computer input and the program is 

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items. 
ETI is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear as possible 

and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ETI TECH -TIPS, 
Electronics Today International, 145 Charing Cross Road, London WC2H OEE. 
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FEATURE 

KEYBOARD 

POINT X 

Fig.1. 

INVER- 
TER 

DO 

01 

D2 

03 
D4 

D5 

COMPUTER 

D 

DAC 

WINDOW 
DISCRIMINATOR 

+5V 

13 
D7 

D6 
12 

05 
11 

04 
FROM 
COMPUTER 

10 
ZN425E 

16 

D3 
15 

D2 

D1 
6 

DO 

F 
741 

PIN 7 TO +12V 
PIN 4TO-12V 

220n 

written such that the code from the 
keyboard is ignored when the dis- 
criminator shows that more than one key 
has been pressed. 

The look -up table of the micro- 
computer already referred to is given in 
Table 1. The first column gives the 
number of the key on the four -octave 
keyboard, the second column shows the 
binary number (positive logic) produced 
by the keys, whilst the third column 
shows the corresponding output 
number. Depending on the aural sen- 
sitivity of the listener, it is possible that at 
the bottom of the scale, one or two notes 
might sound slightly off-key due to inac- 
curacies of about 1.7%. To be undetec- 
table, the note error should ideally be 
± 0.5% but this is only obtainable using 
the 12 -bit code given in Table 2. Unfor- 
tunately, outputting a 12 -bit code would 
require the use of latches on the micro- 
computer output (which is normally 
eight bits wide), and also a 12 -bit D -to -A 
converter which could be obtained by 
using two eight -bit DACs, scaling the out- 
put of one by 256 to give the correct 
weighting and then adding the two out- 
puts together. However, for most ap- 
plications the eight -bit code given in 
Table 1 is quite sufficient and has the ad- 
vantage of requiring only one DAC. 

O 
ANALOGUE 
OUT TO VCO 

ANALOGUE OUT O 

+Vcc 

POINT X 

TABLE 1 TABLE 2 

Fig.2. 

NUMBER OF KEY SIX -BIT EIGHT -BIT NUMBER OF KEY SIX -BIT 12 -BIT 
ON KEYBOARD KEY CODE OUTPUT CODE ON KEYBOARD KEY CODE OUTPUT CODE 

1 000001 00010001 1 000001 000100001111 
2 000010 00010010 2 000010 000100011111 
3 000011 00010011 3 000011 000100110000 
4 000100 00010100 4 000100 000101000011 
5 000101 00010101 5 000101 000101010110 
6 000110 00010111 6 000110 000101101010 
7 000111 00011000 7 000111 000110000000 
8 001000 00011001 8 001000 000110010110 
9 001001 00011011 9 001001 000110101111 

10 001010 00011101 10 001010 000111001000 
11 001011 00011110 11 001011 000111100011 
12 001100 00100000 12 001100 001000000000 
13 001101 00100010 13 001101 001000011110 
14 001110 00100100 14 001110 001000111111 
15 001111 00100110 15 001111 001001100001 
16 010000 00101000 16 010000 001010000101 
17 010001 00101011 17 010001 001010101011 
18 010010 00101101 18 010010 001011010100 
19 010011 00110000 19 010011 001011111111 
20 010100 00110011 20 010100 001100101101 
21 010101 00110110 21 010101 001101011101 
22 010110 00111001 22 010110 001110010000 
23 010111 00111100 23 010111 001111000111 
24 011000 01000000 24 011000 010000000000 
25 011001 01000100 25 011001 010000111101 
26 011010 01001000 26 011010 010001111101 
27 011011 01001100 27 011011 010011000010 
28 011100 01010001 28 011100 010100001010 
29 011101 01010101 29 011101 010101010111 
30 011110 01011011 30 011110 010110101000 
31 011111 01100000 31 011111 010111111110 
32 100000 01100110 32 100000 011001011001 
33 100001 01101100 33 100001 011010111010 
34 100010 01110010 34 100010 011100100001 
35 100011 01111001 35 100011 011110001101 
36 100100 10000000 36 100100 100000000000 
37 100101 10001000 37 100101 100001111010 
38 100110 10010000 38 100110 100011111011 
39 100111 10011000 39 100111 100110000011 
40 101000 10100001 40 101000 101000010100 
41 101001 10101011 41 101001 101010101110 
42 101010 10110101 42 101010 101101010000 
43 101011 11000000 43 101011 101111111101 
44 101100 11001011 44 101100 110010110011 
45 101101 11010111 45 101101 110101110100 
46 101110 11100100 46 101110 111001000001 
47 101111 11110010 47 101111 111100011010 
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FEATURE : Tech Tips 

Active Audio Filter 
E. Vaughan, High Wycombe 

The main drawback of passive IF filters 
is their insertion loss when using induc- 
tors, necessitating the use of a two or 
three stage high -gain preamp to compen- 
sate for this loss. With an active audio 
filter the insertion loss can be low, non- 
existent or even provide gain. in this FET 
filter there is virtually no insertion loss. 
When this filter is incorporated in a 
receiver and switched in, there is an ap- 
parent improvement in the signal-to- 
noise ratio and readability of signals. 
High and low frequency heterodynes 
and audio chatter outside the filter pass - 
band are quite noticeably attenuated, 
making listening much more pleasant. 

SW1a 

FROM 
MIXER 

(4l 
1 

Waterproofing 
Problems 

J.E. Fox, Birmingham. 

Here is a problem I encountered recent- 
ly which may be of some interest to your 
readers. I was using 1 N4148 diodes as a 
three -input OR gate to reset a 4017 
decade counter. On trying to waterproof 
the circuit, it failed to count. This was 
eventually tracked down to a build-up of 
charge on the reset pin (pin 15). Insertion 
of a 1MO resistor to ground completely 
solved the problem. Obviously the 

ADD i 
RESISTOR 

ALL DIODES 
ARE 1N4148 

1MO 

15 

waterproofing eliminated any leakage 
from the reset pin which would occur on 
a normal PCB. 

+ 
+18v 

10u 
1 25V NOTE: 

Q1,2 ARE MPF 102/5 

SW1b 

'Ir*"%o-0 
r 

TO AUDIO 
1 OUTPUT 

II I 
I 

`- 
o 
OV 

Power Supply 
Metering 
R.A. Fairs, Twickenham. 

W hen constructing power supplies it is 

often desirable to include a voltmeter 
and ammeter in the actual unit. For cost 
purposes one meter may be made to 
read the two functions independently us- 
ing a suitable switch. The first circuit 
depicts a simple way of achieving this us- 
ing a single pole switch. 

The paralleling resistor (RID) (which 
gives the original meter a greater current 
capability) is left in the circuit unswitch- 
ed; since it has a very low value, there will 
be very little voltage dropped across it. 

For example, a 6 R meter having 10 mA 
FSD will have Rp = 0.06 R when con- 
verted to read 1 A. 

Rp = Rml/I' 

where I = original current reading of 
meter for FSD 

l' = required current reading of 
meter for FSD 

Rm = Resistance of meter 

The series resistor to convert the meter to 
a voltmeter is switched, its value is given 
by: 

Rs = VIN -IRm 

Vin 

FROM REGULATED 
POWER SUPPLY 

OV 

Rp 

OUTPUT 

To find the resistance of the meter (Rm) 
set up the second circuit, and proceed as 
follows: 

1) Adjust RV1 for meter FSD. 
2) Parallel RV2 with the meter via a 

switch, adjust RV2 so that the meter 
now reads 1/2 FSD. 

3) Measure RV2: this is the resistance of 
the meter. 

METER 

NOTE: 
RV1 IS HIGH VALUE RHEOSTAT 
RV2 IS LOW VALUE RHEOSTAT 
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THESE SPACE INVADERS WILL ALARM YOU - the price won't! 

The space invaders are back. 
This time right on your wrist! 

CA -90 specification 
Time: Hours, minutes, seconds, am/pm, day and date. One -touch 
changeover between 12/24 -hour formats. 
Calender: Automatic; day, date, month and year, preprogrammed until the 
year 2002. 
Calculator: 8 digits (7 digits for negatives). Four basic calculations, with 
constants for +, -, x, +. 
Alarm: 24 -hour reminder alarm, with "alarm on" symbol. 
Hourly time signal: Every hour, on the hour. The signal, with display symbol, 
can be switched on or off. 
Stopwatch: Professional 1/100 second stopwatch measuring net, lap and 
first and second place times. 
Dual time: An alternative time (second time zone) can be memorised. Hours 
and minutes; 12 or 24 hour format. 
Tone control: Pitch can be varied in 10 steps. 
Game: Additive digital invader speed game. 
Dimensions: 46.0 x 36.0 x 10.55mm (thickness). Resin case/strap. Mineral 
glass. 
The Game 
The keyboard is effectively divided in half. Any or all of the left-hand buttons 
(1, 2, 4, 5, 7, 8) become AIM and any or all of the right-hand buttons become 
FIRE. 
The random digital invaders attack from the bottom right and move across 
the display. Every time you tap AIM your missile number, displayed top right, 
progresses by 1. When your missile number coincides with an invader, tap 
FIRE and that spaceship will disappear, adding to your score. Since this is a 
speed game, the earlier you destroy an invader, the higher it will score. The 
game is over if 3 of the 16 spaceships in an encounter penetrate your 
defences. 

There are 2 stages, each stage having 9 encounters. In stage 1 the game 
speeds up with each encounter and in stage 2 the invaders attack from a 
closer position. After stage 2 the game reverts back to the beginning of stage 
1, but the score, which is added and displayed after each encounter, is carried 
forward. 

Depending very much on your skill, one game can last for as much as an 
hour or more. The highest score so far will be retained in a non-volatile 
memory (this will be erased if the stopwatch function is utilised). 

CASIO'S MOST AMAZING WATCH EVER 

CA -90 
All this for 

ONLY £24.95 
(RRP £27.95) 

Watch 
Calculator 
Alarm 
Hourly chimes 
Stopwatch 
Dual time 
Digital space 
invader game 

Ir 
it -i 

- .enu i 1- 
1 1.1 1 ri _I Ì Ill I. WI 

Game display 

--. 
- 
1111_ 11'Ì f1 
l0 _I0_I0-I 

A CLASSIC IN ITS TIME 
You don't have to be a highbrow to appreciate the beauty of this clock 
Battery powered, it is ideal for office, lounge, kitchen, bedroom, caravan or 
boat. Compact and lightweight, it can be used as a travel alarm clock or car 
clock. 

MA -1 Alarm Clock 

ONLY 

£9.95 
(RRP £11.95) 
Large blue LCD display of full digital time. Symphonic alarm or buzzer, with 
snooze facility. hourly time signal. Integral loudspeaker and amplifier with 3 
position volume control. A large top button gives night-time illumination and 
switches the alarm off. Alarm function: "Symphonie Nr. 40 G Moll" (W. A. 
Mozart K.550) for about 30 seconds or buzzer for 60 seconds. Three AA size 
batteries last approx. 15 months. Quartz accuracy. Dimensions: 43mm x 
115mm x 76mm 113/4 x 41/2x 3inches). 

ILLUSTRATED CATALOGUE 
Send 20p (postage) for details of CASIOTONE keyboards, CASIO watches 
and calculators and selected SEIKO watches. 
PRICE includes VAT, P&P. Send your cheque, P.O. or phone your ACCESS or 
BARCLAYCARD number to: 

TEMPUS Dept. ETI, FREEPOST 
164-167 East Road 

Cambridge CB1 1 DB 
Tel. 0223 312866 

CASIO'S BEST SELLING WATCHES 

AA81 M1200 W15013 

LCD ANALOGUE/DIGITAL ALARM CHRONOGRAPH with countdown alarm. 
AA -81 chrome, s/s bracelet £29.95. AA -81G. Gold plated £49.95. AA -82. All sis 
£39.95. 12 MELODY ALARM CHRONOGRAPHS with countdown alarm. M-12 
resin case/strap £24.95. M1200 all stainless steel £29.95. 
100 METRE WATER RESISTANT Alarm chronographs with countdown alarm. 
W100. Resin case/strap £19.95. W150C Stainless steel case/resin strap £25.95. 
W1508 Stainless steel case/bracelet £32.50. 

We will beat any lower advertised price by * 5% providing we still make a profit! Just I send details and your remittance for the 
lower amount. Prices include VAT and 
P&P. r To: TEMPUS (Dept. ETI), 164-167 East Road 

Cambridge CB1 1DB 
1 

Please send me 

Remittance enclosed £ 

Access or Barclaycard No 

Name 

Address 

L. Post Code -J 
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Happy 
Memor3es 

4116 200ns £1.95 2114 200ns £2.95 
2114 450ns £2.20 2716 5 volt £4.95 
2708 450ns £3.95 

MEMOREX SOFT -SECTORED MINI -DISCS tor 
PET, TRS-80, etc. Supplied in Free Library Case 

£19.95 per 10 

Low Profile I.C. Sockets by Texas 
Pins 8 14 16 18 20 22 24 28 40 
Pence 10 1 1 12 16 1 7 20 21 28 37 

Memory Upgrade Kits for Apple, 2020, TRS-80, 
etc. from £18 please phone 

Quantity prices available on request. Government 
and Educational Orders welcome. Trade accounts 
opened. 

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON 
ORDERS OVER £15, OTHERWISE ADD 30p 

Access and Barclaycard Welcome 

HAPPY MEMORIES 
Dept. ET!' 

Gladestry, Kington 
Herefordshire HR5 3NY 
Telephone (054422) 618 

LATEST ADDITION TO 
OUR RANGE OF AUDIO 
SIGNAL GENERATORS 

MODEL AO 150 
Very low distortion unit with 
frequency meter. 

£53 (+ UK VAT). P&P £2.50 

Earlier models still available (from £23). Send SAE for full lists 
plus Function Generator. Millivoltmeter, Distortion Analyser, R.F. 
Signal Generator, etc. 

TELERADIO 
325 FORE STREET, LONDON N9 OPE 

01-807 3719 Closed Thursdays 

THE ATOM MAGIC BOOK £5.50 
A wealth of games and other programs plus much useful software and hardware 
information. Programs include a noisy and fast moving version of Breakout, and 
one which can store speech. 

THE ZX80 MAGIC BOOK £4.75 
Games programs (including Othello, Hexpawn and Moon Lander), and sections 
on How It Works, Using USR, Converting Programs Written In Other BASICs, and 
hardware notes including circuits for static and dynamic RAM and I/O extensions. 

MAKING THE MOST OF YOUR ZX80 £5.95 
Tim Hartnell's superb book on writing programs for the ZX80. With many 
examples. 

1K ZX80 MOVING DISPLAY GAMES 
PROGRAMS!!! 
No flicker, no fuss. S.a.e. for details of cassettes available. 

ASCII CODED KEYBOARD 
£35 inc. P&P and VAT 

Brand new, assembled and tested. 60 keys in stepped rows. Auto repeat function. 
S.a.e.for data. 

TIMEDATA LTD. 
57 Swallowdale, Basildon, Essex 

-C-01351°`%9 0o5t 
s t 5 
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SUPERSALE '81 
Al! full spec. 2114 (450ns) £1.85, 
8 of £1.65 each. P&P 35p. 2708 
£2 p&p 35p. TEXAS INSTRU- 
MENTS 2716 single rail, full 
spec. £5. 

NEW FREEDOM PHONE 
'The completely portable tele- 
phone with intercom and bleep 
paging facility. Range 200 yards 
£125 + VAT p&p £3. Leaflet 
available on request (not PO/HO 

i certified). 
MK 1002P (dual 128 bit Shift 
Reg) 35p. 
UA710DC 14 dil 22p, 6 for £1, 

,P&P 3011 (All Full Spec) 
2526 Character Generator (64 x 
9 x 9) £2.95 + data & p&p 35p. 
MM5240 AA/J Character Gener- 
ator £3.50 + data. p/p 35p. 
LEAR SIEGLER dot matrix print - 
head. 7 needle. £19.50 p/p 50p. 
ZETTLER low profile PCB relay 
30mm x 36mm 4.8/6.9v d.c. 
2/2.5 amps a.c. contacts. 85p p/p 
35p. 

D TYPE CONNECTORS 
9 Way: sockets (solder) 55p. 
15 Way: wirewrap plugs only 
75p. 
50 Way: skt (wirewrap) £1.65. 
50 Way: skt £1.45, p&p 25p. 
25 Way Male to Female with 
covers plus minimum 1 metre 
of cable (12 way) £4 each p/p 
35p. 
25 Way plug Isoldercaill, 25 
Way socket £1.50 each. 

COVERS 
37 Way: 90p (plastic), p&p 35p. 
9 Way (metal) 60p, 15 Way 
(metal) 95p, 25 Way (plastic) 
85p, 37 Way reduced from 90p 
to 80p. 50 Way (plastic) 90p. 

DISPLAYS 
HP 5082/74144 digit DIL display 
full spec £1.50 each, p&p 35p. 
Large quantities POA. 
LED 3 Digit OIL 55p, p&p 35p. 
HP5082/7650 .4' cc, left and 
right decimal point, high bright- 
ness (unmarked), only 50p, 12 
for £5, p&p 35p. 

UP RS VER 1 

Ribbon Cable Headers 16 DIL 
Jermyn, gold-plated, with cover 
45p, p&p 25p. 
Ansley Header plugs. PCB 
mounting, 14 Way 75pp, 16 Way 
95p, 24 Way £1.80. (Insulation, 
piercing type) p/p 35p. 
Ansley I/O Header plugs..lin 26 
Way 65p, 26 Way (right-angled) 
85p. 40 Way £1 p/p 35p. 

SUPERSAVER 
Tantalum Capacitors 25 volt. 4.7 
uf, 14 for £1, p&p 35p. 

SUPERSAVER 3 
PRICE SMASH FND500 .sin. 
LED displays, full spec 50p 
each, p&p 35p, large quantities 
POA. SUPERSAVER 5 
Battery eliminator 6VDC 
200MA 240V AC input ideal for 
calculators, radio, etc., give 
away price 95p each. Large 
quantities P.O.A. p&p 35p. 

SUPERSAVER 
EAO KEY SWITCH oblong fas- 
cia, 25mm x 18mm (approx. 
18mm hole), fixing supplied, 
brand new with 2 keys. £2.95 
p&p 35p. 

SUPERSAVER 
SN74116 Dual 4 Bit letch 75p, 
p&p 35p. 
SN74118 Arithmetic Logic Unit, 
80p, p&p 35p. 
SN74194 4 Bit Reg 50p p&p 35p. 
SN74198 8 Bit Shift Register, 
75p p&p 35p. 

SUPERSAVER 
ITT 4cx 250b brand new full 
spec £7.50 each p&p 35p. 

SUPERSAVER 9 
5 digit 7 segment DIL LED .11" 
displays 5 for £1.50 p/p 35p. 

SUPERSAVER 10 
9 -way male/female connector, 
ELCO 8129, 0.1 inch pitch, gold- 
plated PCB mounting, ideal for 
bussing two PCBs together. 
Superb value, 35p, p&p 35p. 

SUPERSAVER11 
74LS266 50p. 74LS245 £2.40. 
74LS240 £1. 74S260 35p. P&P 
on all above 35p. 

TMS 3128NC Static shift regis- 
ter, £1.50, p&p 35p. 

SUPERSAVER 14 
Recording Designs Ltd digital 
cassette deck. 50-100 Baud 
RS232 240V input. A profes- 
sional superb deck. £48, p&p £2. 

SUPERSAVER 15 
5K 3/4" multiturn trimpots, PCB 
mounting, per box of 14 £2.50, 
p&p 35p. 

SUPERSAVER 16 
OPTRON OPTO SLOTTED 
SWITCH (Type OPB-814) £1, 
&. 35 

ust arrive.. arm 
printer terminal with key- 
board. Switchable rates. 
4 only. £125 + VAT. 

LEDs (Full spec.) 
TIL209, red 10p. 0.2in, red 
12p. 0.2in. green 28p. 0.2in, 
yellow 28p. RL54 red Axial 
lead. 15p P&P on all above 35p. 
VERNITRON Ceramic filters 
type FM4 10 yMHz 45p, p&p 
35 
TRAp. NSISTORS, BD236 40p, 
BC183L 10p, BF19510p. 
TBA 810S, with data, 85p, 4 -way 
Dil switches, 75p. MC1303 Dual 
Stereo preamp with data, £1.25. 
7in. Nylon cable ties 100 for 
£1.50. All p&p 35p. 
TMS 4030, 4096 x 1 dynamic 
RAM 200 ns removed from 
PCBs. £1 each. 16 for £15, p&p 
35p. 
GPO LINE MATCHING TRANS- 
FORMER. With 12V reed relay 
etc. removed from equipment. 
£1 + 40p p&p. 
CAPACITOR SCOOP. 1.600uF at 
10v, 160uF at 25v. Axial lead. 2 
dozen for £1 + 35p p&p. 
DON'T KILL YOUR EPROMS. 
Augat 24 Way low profile 
socket. Solid gold pins. A 
superb socket, Leave your 
eproms in them for program- 
ming or usage to prevent 
breaking off pins. Only 40p 
each, p&p 35p. 

j. 11 

18 pin low profile dil socket 
13p EACH or 8 for £1 

p&p 35p 
. Just arrived. ITT 2082 Data Mo- 

dem. Brand new and boxed, 
with manual. 600/1200 Baud. 
Data Modem to CC ITT. 
V24/RS232C. Channel centre 
frequencies 1300 and 1700Hz 
(600 Baud) or 1300 and 2100Hz 
(1200 Baud). Synchronous or 
asynchronous operation over 2 
or 4 wire, switch or dedicated 
lines, built in self and lines test 
functions. Some of the best 
equipment we have ever ob- 
tained. £115 each, p&p £3 (frac- 
tion of original cost). 

IC HOLDERS (Low -profile) 
8 Dil 12p 14 Dil 15p 

16 Dil 17p 18 Dil 20p 
22 Dil 28p 24 MI 35p 
28 Dil 45p All p&p 35p 
WE STOCK a vast range of TTL, 
CMOS, some 74LS. MINIATURE 
TOGGLES, etc. 
PSUs. We have a large stock of 

,power supplies at very realistic. 
prices (callers). 

RELAYS 
Banor resettable double pole 
changeover 12V £1. Both p&p - 

35p. 

JUST ARRIVED - PCB 008 OS- 
CILLATOR Containing 1 NPN 
transistor, 1 resistor, 1 trans- 
former and PP3 battery connec- 
tor. 30mm x 20mm )approxl. 
15p each. 9 for £1. pip 35p. PCB 
009 1 x CD4069, 1 x CD4011, 5 

transistors, 7 capacitors, 12 re- 
sistors, 1 diode, 45mm x 55 mm 
(approx). 25p each. p/p 35p. 
CENTRONICS 101A Dot Matrix 
printer. Fully overhauled. 165 
char/sec. £250 inc. VAT. Car- 
riage at cost. A GIVEAWAY 
BUY - ONLY 2 LEFT. 
PL259 PLUGS. (State large or 
small cable entry) 68p. 
PL259 SOCKET CHASSIS 
MOUNT. 50p p&p 30p. 

tiff; instruction set for the 
10680 CPU can be found in 
MICROPROCESSOR/MICRO- 
COMPUTERS by BRANKO SOU- 
CEK - Publishers WILEY IN- 
TERNATIONAL SCIENCE. 
ICL POWER SUPPLY (exchange 
units) 240V AC input. Output 
+24V at 2 amps DC, -24V at 2 
amps DC (adjustable to 12V) 
+5V at 4 amps DC -100V DC 
and 6.3V AC. £10.50. 
Terms cash with order (official 
orders welcomed from col- 
leges, etc). All enquiries s.a.e. 
please. All prices inclusive of 
VAT, unless otherwise stated. 
Postage as shown per item. 
FOR THE PROFESSIONAL 
USER. CP Clare Keyboard 
switches with buttons (blank) 
65p each p&p 35p. 
BURROUGHS keyboard, 96 key 
station. On -board crystal and 
TTL. Brand new and boxed. 
500mm x 190mm. At the time 
of advert no data. No keytops 
et all. Clare pender. Reed 
switches. Bargain £12 each, 
p&p £1.50. 
PLEASE DO NOT ORDER 
GOODS FROM OLD ADVERTS. 
PHONE BEFORE ORDERING. 

UPULUS STOCKS 
PURCHASED 

FOR CASH 
LB ELECTRONICS 
11 HERCIES ROAD 

HILLINGDON, MIDDLESEX 
UB10 9LS, ENGLAND 

All enquiries s.a.e. please 
Telephone answering machine 
service out of business hours. 

New retail premises, now open 
Mon, Tues, Thurs, Fri, and Sat, 
9.30-6.00 Lunch 1-2.15 
weekdays. Closed all day Wed- 
nesday. We are situated just off 
the A40 opposite Master 
Brewer. 
ALL PRICES INCLUSIVE OF VAT 

UXBRIDGE 55399 
All components full spec. 
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REMOTE CONTROL COMPONENTS AND KITS ARE YOU SITTING COMFORTABLY? 

L0271 IR Emitting diode .36 ML926 16 -channel receiver 4 
SFH205 Photodiode Detector .90 momentary binary outputs 1.40 
S1480 IC Pulse Amp. 1.70 ML928 16channel receiver, 4 
5L490 32 Command Encoder/ latched binary outputs 1 AO 

transminer 2.40 ML929 16 -channel recover, 4 
ML922 10channel receiver latched binary outputs 1.40 

+ 3 analogue outputs 4.20 Clip -on Plastic Reflector for 
IR LEDs. increases range .20 

leiPML925. A decoder designed for model/toy control, providing a 2 -speed drive motor and three 
position latched steering system or a vehicle with momentary action steering and a third motor, eg. gun turret, 
winch, etc. Outputs also available for other facilities such as horn, turn indicators, headlights, ete. 2.10 

To make things EVEN EASIER, we have designed several new kits'. - 
MK6 - Simple Infra Red TRANSMITTER. A Pulsed infra red source which comes complete with a hand held 

plastic box. Requires a 9V banery. 4.20 
MK7 - Infra Red RECEIVER. Single channel, range approximately 20 ft, Maine powered with a thee output to 

switch loads up to 500W at 240Vac, but can be modified for use with 5 to 15V dc supplies and transistor or 
relay outputs. 8,00 

' Special Price' MK6 and MK7 together. Order as RC500K. 12.50 
MK8 - Coded Infra Red TRANSMITTER. Based on the 51490, the kit includes 2 IR LEDs, measures only 

8x2x1.3 cos, and requiresa 9V (PP3) battery. 5.80 
MK9 -4 Way KEYBOARD. For use with the MK8 kit. to make a 4 -channel remote control transmitter. 1.90 

MK1 0 - 16 -Way KEYBOARD. For use with the MK8 kit, to generate 16 
different codes loo decoding by the ML928 or ML926 receiver (M K12) 
Kil 5.40 

MK11 - 10 On -Off Channel IR RECEIVER with 3 analogue outputs 
(0-10V) for controlling such functions as lamp brightness, volume, 
tone. etc. Other functions include an on /standby output and a toggle 
output, which may be used for sound muting. Based on ML922 
decoder IC. Includes its own mains supply 12.00 

MK12 - 16 Channel IR RECEIVER. For use with the MK8 kit with 16 
on/off outputs which with funher interface circuitry, such es releys or 
Macs. will switch up to 16 items of equipment on or off remotely. 
Outputs may be latched or momentary, depending on whether the 
ML926 or ML928 is specified. Includes its own mains supply. 11.95 

MK13 - 11 -Way KEYBOARD. For use with M108 and MK11 kits. 
Transmits programme step + and -, analogue + and - (3), mute, 
normalise analogue outputs, and on /standby 4.35 

INTEGRATED CIRCUITS 

111/111011* 555 Timer 
01 741 Op Amp 

80.5-1 224 Clock 
AY.5-1230/ 2 Clock/Teuer 
AY -3-1270 Thermometer 

21p 
ISp 

£2.60 
£4.50 
£8.20 

CA3080 Trensconducrance Op Amp 72p 
CA3130 CMOS Op Amp 7 
ICL7106 DVM (LCD dove) £7.00 
LM377 Dual 2 W Amp E1.45. 
LM379S Dual 6W Amp £3.50 
LM380 2W Audio Amp 80p 
LM382 Dual/low noise Preaerp £1.00 
LM386 250mW low voltage Amp 75p 
LM1830 Fluid Level Detector £1.50 
LM291 7I -v Convener 14 pin) 

i LM3909 LED Flasher/ OscillatorE Epp 
1M39 i 1 Thermometer £1.20 
LM3914 Dot/Bar Driver (linear) £2.10 
LM391 5 Dot / Bar Driver (log) £2.20 
MM 74C911 4 digit display controller £5.50 
MM74C926 4 dig l counter with 7 seq o/p £4.50 
S566B Touchdimmer £2.50 
SL440 AC power control £1.75 
SN76477 Complex Sound Generator £2.52 
TBA800 5W Audio Amp. cep 
TBA81 DAS 7W Audio Amp. E1.O0 
ICM7555 CMOS 555 Timer 70p 
TDA1024 Zero Voltage Switch E1.20 
TDA2020 20W Audio Amp' £2.86 
TL081 J-FET Op Amp 37p 
T1062 Dual J-FET Op Amp 60p 
ZN1034E Timer £1.80 
TMS 1121 Clock/7 day timer 06.50 
All ICs supplied with Data Sheets 
Data Sheets only - per device 10p 

CMOS 
4000 
4001 
4002 
4007 
4011 
4012 
4013 

.t015 
4016 
4017 

17p 
lap 
18p 
17p 
lap 
17p 
38p 
75e 
35p 
70p 

4019 
4023 
4025 
4026 
4027 
4028 
4040 
4049 
4050 
4060 

42p 
22p 
21p 

£1.30 
40p 
50p 
sop 
38p 
40p 

E1.08 

4069 
4070 
4071 
4077 
4081 
4093 
4501 
4511 
4514 
4516 

19p 
I9p' 
18p., 

20p 

24p 
9Op, 

E1.80 
E1.80 

CAPACITORS 

Pòlyestw 250V 
001 6p 
0.002 
0033 
0.047 
0 068 0 
0.15 

6p 
7p 
7p 
7p 
7p 

12i 

Ela.,.4Tsk.s A Axial R Radial 

63V 1 0 
2.2 
4.7 
10 
47 

25V 22 
47 

100 
110 
470 

1000 

Tantalum (bead) 
35V 0.1 

0.22 
0.47 
1.0 

25V 2.2 
4.7 
10 

CarMrdc 60V 
100pF 
220pF 
470pF 

R 

A 
A 
A 
A 

A 

5p 
5p 
bp 
7p 

72p 
Bp 

1 

14p - 

15p 
24p 
34p 

9p 

9p 
lOp 
14p 
20p 

AP 
49 
4P, 

0.22 
0.33 
0 47 
068 
1.0 
1.5 
2.2 

16V 10 R 

22 R 

33 R 

47 R 

100 R 

220 R 

470 R 

1000 R 
10V 47 A 

100 A 
220 A 

10V 22 
63V 33 

47 
3V 100 

1,000RF 
2.200pF 
4, 700pF 

10,000pF 

12p 
12p 

18p 
24p 
27p 
31p 

5p 
5p 
5p 
9p 
Bp 

11p 
14p 
20p 

12p 

20p 
2Op 

27p 

41. 
4p 
sp 
5P 

Our new TDR300K Touch Dimmer Kit will 
ensure that you are. Based on our highly 
successful TD300K touch controlled dim- 
mer kit, the TDR300K incorporates an 
infra red receiver, enabling the lamp 
brightness to be varied and switched on . 

or off by touch or remotely by means of a 
'smell hand held transmitter. The corn - 
plate kit, which includes easy to follow 
instructions, will fit into a plaster depth 
box and the plastic front plate has no 
metal pads to touch, ensuring complete 
safety. Even a neon is included to help 
you locate the switch in the dark. 

24HR. CLOCK/APP. TIMER KIT 

Switches any appliance up to 
1KW on and off at preset 
tines once per day. Kit con 
tams AY 5 1230 IC. 0 5" 

-NNaalR_.. > 
tE0 Ais0lay. mains supply. 
^.splay Anvers. switches, 
LEDs truc PCBs 5 full ii 
SirUCIi/nS 

CT1000K Basic Kit £14.90 

CT10DOKB with white box 156/13t v71mm) 
(17.40 

£22.80 Ready Built 

® 
0 De 

U0 
o EVERY DOOR SHOULD 

HAVE ONE 
Whatever kind of door you have, our New Electronic Combination Lock will enable 
you to open it easily but make things very difficult for unwelcome visitors. 
The unit, which comes complete with a 10 -way keypad, requires an easily remembered four digit 
code to be entered before the door can be opened, while the intruder has over 5,000 combinations 
to choose from. The code can be easily changed by means of a pre -wired plug and a momentary or 
latched output version can be made. The kit has even more uses in a car where it may be used to 
disable the ignition. Another useful feature is the Save Button. This stores the combination number, 
enabling the car to be used by authorised persons such as garage personnel without disclosing the 
code. 

The complete kit measures 7 x 6 x 3 cros. deep and 
consumes a mere 40u4 when not in use, and will drive a 
5V to 15V (750mA) solenoid or relay coil (not supplied) 
directly. So why not treat your door to a new lock for 

ONLY £10.50 
and think about all the keys you can lose or forget 
without ever locking yourself out. 
As featured in PE, May '81. 

TRIACS 

400V Plastic Case (Texas) 
2 

BA TIC2260 
12A TIC2460 
16A TIC2460 
25A 71C2630 

6A with trigger 0400611 
8A isolated tab TXAL2268 
Disc 

49p 
68p 
85p 
96p 

190p 
8Op 
66p 1 e 

VOI TAGE REGULATORS 
Available in 5V, 12V Si 15V 
versions. 
78L series 100mA pos. 26p 
791 series 100mA neg. 60p 
78 serles to pos. 52p 

LM317T adjustable 1 2V -37V 1.5A E1.80 
79 Series 1A net -5 vol 75. 

RECTIFIERS 

1540011A/50V 
154004 1A/400V 
1745401 3A/SOV 
155404 3A/400V 
1 A 50V Bridge 
14 400V Bridge 
3A 50V Bridge 
3A 400V Bridge 
(Bridge rectifiers are miniature PC8 mounting types) 

sp 
Sp 

l9p 
18p 
22p 
48p 
989 

VMS POWER FETS 

VN1OKM 0.5A/60V 01092) 
VN66AF 2A/60V (102201 

52p 
86p 

TRANSISTORS 

BC108 Sp eFY50 2op 
BC182 Sp TIP31A 40p 
eC182L Sp TIP32A 
BC212 2N3055 45p 
BC212L 2N3442 
BC337 16p 2N3819 20p 

MINI 
TRANSFORMERS 

Standard mains 
primaries 240V a 
100mA secondaries 
6-0-6v 
9-0-9V 885p 

12-0-12V 90p 
Opto isolated 
TRIAC 
M O C 3 0 2 0 
0.6A/400V £1.10 

ll l l, 

LEDs 

'0.1" Red Sp 
0.1" Green 12p 
0.1" Yellow 12p 
0.2" Red 9p 
0 2" Green 12p 
0.2" Yellow - 

12p 
0.2" dips 3e 
Rectangular Red 1sp- 
Rectangular Green 11e 
Rectangular Yellow 17p 

Flat Face Rectangular. 
Triangular, Arrowhead 
Square 
Red 
Green 
Rec. Yellow 

17p 

20p 

DISPLAYS 
01504 Red 0 5" c.c. pin compatible 
with FND 504 75p 
DL307 Red 0.3" c.a. pin compatible 
with 01707 75p 
DL727 Dual 0.5" ca. Red £1.50 

MP463 0,5" c.c. Red, four digit 
multiplexed clock display £2.20 

D.I.L. I.C, SOCKETS 

8 pin Sp 
14 pin 12p 
16 pin 14p 

Soldercon Pins 

18 pin 
28 pin 
40 pm 

17p 
24p 
36p 

60p/100 

In years to come everyone will 
be selling remote control dim- 
mers, but you can have your 
TDR300K kit now for ONLY 
£14.30 for the dimmer unit and 
E4.20 for the transmitter. 

/ For the more athletic of you, 
the T0300K Touchdimmer kit 
is still available at £6.50 and 
the TDE/K Extension kit, for 2 - 
way switching etc., is £2. 
DON'T FORGET to add 50p 
PAP end 15% VAT to your total 
purchase. 

DIGITALVOLTMETER/ 
THERMOMETER KIT 

Based on the 1CL7106. This 
*it contains a PCB, resistors, 
presets, capacitors, diodes, IC 

and 0.5" liquid crystel deity. 
Components are also included 
to enable the basic DVM kit to 
be modified toe Digital Then. 
moeneter using a single diode 
as the sensor. Requires a 3n1A 
9V supply (PP3 betted. 

E19.60 

DISCO LIGHTING KITS 

Each unit has 4 channels (rated at 1KW at 240V per 
channel) which switch lamps to provide sequencing 
effects, controlled manually or by an optional opto 
isolated audio input. 
01 1000K 
This kit features a bi-directional 
sequence, speed of sequence and 
frequency of direction change 

y being variable by means of 
Potentiometers. Incorporates 
master dimming control. £14.40 
DL21000K 
A lower cost version of the above, 
featuring oedirectional channel 
sequence with speed variable by ' 

means of a preset pot. Outputs 
switched only at mains zero Gros- 
sing points to reduce radio Inter. 
ference to minimum. £5.00 
Optional Opto Input 
DLA1 60p 

MINI KITS A 

These kits form useful subsystems which may be 
incorporated into larger designs or used alone. Kits 
include PCB, short instructions and all com- 
ponents. 
MK/ TEMPERATURE CONTROLLER/ 
THERMOSTAT 
Uses LM3911 IC to sense temperature (8011C 
max) and truc to switch heater. 1KW £4- 

MK2 SOLID STATE RELAY 
Ideal for switching motors. lights, heaters, etc. 
from logic Optoisolated with s voltage 

rwitching. 
Supplied without meo elect the 

equired triad from our range. £2.60 
MK3 OAR/DOT DISPLAY 
Displays an analogue voltage on a linear 10. 
element LED display ma bar or single dot. Ideal for 
thermometers. level indicators, etc May be 
stacked to obtain 20 to 100 element displays. 
Requires 520V supply. £4.75 
MK4 PROPORTIONAL TEMPERATURE 
CONTROLLER 
Based on the TDA1024 Zero voltage switch. this 
kit may be wired to form a '-burst fire" power 
controller o 'proportional temperature" 
uootrotler enabling the temperature of an enclos- 
ure to be maintained to within 0 5' C 

3KW E5.56 
MKS MAINS TIMER 
Based on. the ZN 1034E Timer IC this kit will switch 

mains load on (or offs for e preset time from 20 
minutes to 35 hours Longer or shorter periods 
may realised by minor component changes. 
Maximum load 1KW £4.60 

BOXES 

Moulded in high impact ABS. Supplied 
and screws. Black. 

B1 75x6x35mm 
i82 95x71x35mm 
, 83115x95x37mm 

ZENER DIODES 

400mW33v-10v sp 
3W7571V 15p 

RESISTORS 

/<W 10 ohm -10M 
E12 senes 

Peck of 10 
(one value) 10p 
10 Packs 
(10 values) 80p 

Alt COMPONENTS ARE @RANG NEW aso TO SPECIFICATION. LIJO Sop POP and 15'. VAT TO TOT5t. OVERSEAS 
CUSTOMERS ADM E1.50 (Europa. E4 (elsewhere) tot PSP. Send sae for pace list and with all enquiries. Callers welcome 
9.30-500 (Moe -Eel t 0.00.1.00 (Sa). 

t1- TK Electronics 1` 
WM. 11 BOSTON ROAD 
LONDON W7 3SJ. 01-579 9794/2842 


