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TRANSCENDENT 2000 
SINGLE BOARD SYNTHESIZER 

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL. 
The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range. There is portamento, pitch bending, a VCO with shape and pitch modulation, a VCF with both low and high pass outputs and a separate dynamic 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 stabilityamongst its many features. The kit includes fully finished metalwork, fully assembled solid teak di. 
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 nut 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 between £500 and £700! 

COMPLETE KIT 
ONLY 

0168.50 + VAT! 
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! 

WE'VE MOVED! 
NEW FACTORY UP! 

PRICES DOWN! 

Cabinet size 24.6" x 15.7" x 4.8" (rear) 3.4" (front) 

INCREASED CAPACITY AT OUR BIG NEW FACTORY 
MEANS MANY PRICES DOWN! ALL OTHERS FROZEN! 

TRANSCENDENT DPX 
DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI -VOICE SYNTHESIZER The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There 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 or 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 anti brass at 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 vibrato comes in only after waiting a short time after the note is struck for even more realistic string sounds. 

Cabinet size 36.3" x 15.0" x 5.0" (rear) 3.3" (front) 

Mu: 
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COMPLETE KIT ONLY £299.00 + VAT! 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 piton orkey change, computer composing etc., etc.) and an interface socket (25 way D type) is provided for this purpose. 

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 13A plug - you need buy absolutely no - more parts before plugging in and making great music! When finished you will possess an instrument comparable in performance and quality with ready -built units selling for over £1,200! 

nnierlim ORDERG M 
AND MORE 

IN 
KITS 
INFOR 

ON 
ATIONPAGE8 All kits also available as separate packs (e.g. 

P.C.B., component sets, hardware sets. etc.). 
Prices in FREE CATALOGUE. 
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Britain's first comp 

A complete personal computer 
for a third of the price of a 
bare board. 

Also available ready 
assembled for £992 

The Sinclair ZX80. 
Until now, building your own computer could 
easily cost around £300 -and still leave you 
with only a bare board for your trouble. 

The Sinclair ZX80 changes all that. For just 
£79.95 you get everything you need to build a 
personal computer at home...PCB, with IC 
sockets for all ICs; case; leads for direct 
connection to your own cassette recorder and 
television; everything! 

And yet the ZX80 really is a complete, 
powerful, full -facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The ZX80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine -tipped soldering iron. 
Once assembled, it immediately proves what 
a good job you've done. Connect it to your TV 
set...link it to an appropriate power source"... 
and you're ready to go. 

Your ZX80 kit contains... 
Printed circuit board, with IC sockets for 
all ICs. 
Complete components set, including all 
ICs - all manufactured by selected world - 
leading suppliers. 
New rugged Sinclair keyboard, touch - 
sensitive, wipe -clean. 
Ready -moulded case. 
Leads and plugs for connection to any 
portable cassette recorder (to store 
programs) and domestic TV (to act as VDU). 
FREE course in BASIC programming and 
user manual. 

Optional extras 
Mains adaptor of 600 mA at 9 V DC 
nominal unregulated (available 
separately - see coupon). 
Additional memory expansion board 
plugs in to take up to 3K bytes extra 
RAM chips. (Chips also available - 
see coupon.) 

*Use a 600 mA at.9 V DC nominal unregulated mains 
adaptor. Available from Sinclair if desired (see coupon). 
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Two unique and 
valuable components of the 
Sinclair ZX80. 
The Sinclair 7X80 is not just another personal 
computer. Quite apart from itS exceptionally 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter; 
and the Sinclair teach -yourself BASIC manual. 
The unique Sinclair BASIC interpreter'! .. 
offers remarkable programming advantages: 

Unique 'one -touch' key word entry: the 7.Rß0 
eliminates a great deal of tiresome typing. Key 
words (RUN, PRINT, LIST, etc.) have their ow n single -key entry. 
Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursdr 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run them. 
Excellent string -handling capability - takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison). The 7X80 also has string input - 
to request a line of text when necessary. 
Strings do not need to he dimensioned. 
Up to 26 single dimension arrays. 
FOR/NEXT loops nested up 26. 
Variable names of any length. 
BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 
Exceptionally powerful edit facilities, allows 
modification of existing program lines. 
Randomise function, useful for games and 
secret codes, as well as more serious 
applications. 
Timer under program control. 
PEEK and POKE enable entry of machine 
code instructions, USR causes jump to a 
user's machine language sub -routine. 

High -resolution graphics with 
22 standard graphic symbols. 
All characters printable in reverse under 
program control. 
Lines of unlimited length. 

...and the Sinclair teach -yourself 
BASIC manual. 

If the features of the Sinclair interpreter 
listed alongside mean little to you -don't worry. 
They're all explained in the specially -written 
96 -page book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC pro- 
gramming -from first principles to complex 
programs. (Available separately -purchase 
price refunded if you buy a ZX80 later.) 

780-I microprocessor - new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 

RAM chips. 

UHF TV modulator. 

Sockets for TV, 
cassette recorder, 
power supply. 

Rugged, 
flush, 

's, Sinclair 
keyboard. 
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, 

ELECTRONICS TODAY INTERNATIONAL - MARCH 1980 



lete 
I fi2 ....' ? rilO'" 'r l'i 

.34 LET P=81J: 29 LET R @9 LET (A 
JI=qITt 

30 LET K=jiP 32 IF K<] mat GO TO 18 

tatG t.P',t. 

Fewer chips, 
compact design, 
volume production - 
more power per pound! 

The ZX80 owes its remarkable low 
price to its remarkable design: the whole 
system is packed onto fewer, newer, more 
powerful and advanced LSI chips. A single 
SUPER ROM, for instance, contains the 
BASIC interpreter, the character set, operating 
system, and monitor. And the ZX80's 1K byte 
RAM is roughly equivalent to 4K bytes in a 
conventional computer, because the ZX80's 
brilliant design packs the RAM so much 
more tightly. (Key words, for instance, occupy 
just a single byte.) 

To all that, add volume production -and 
you've that rare thing: a price breakthrough 
that really is a breakthrough. 

The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can't 
wait to have a ZX80 up and running? No 
problem! It's also available, ready assembled, 
for only £99.95. 

Whether you choose the kit or the ready- 
made, you can be sure of world-famous 
Sinclair technology -and years of satisfying use. 
(Science of Cambridge Ltd is one of the Sinclair 
companies owned and run by Clive Sinclair.) 

To order, complete the coupon, and post to 
Science of Cambridge for delivery within 28 
days. Return as received within 14 days for full 
money refund if not completely satisfied. 

Sinclair mum 
Science of Cambridge Ltd 
6 Kings Parade, Cambridge, Cambs., CB2 ISN. 
Tel: 0223 311488. 
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Inducing VAT. 
Including post and 

packing. 
Including all leads 
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r -- Order Form 
To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Remember: all prices shown include VAT, postage and packing. No hidden extras. 

Please send me: 

\ 
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Quantity . Item Item price 
Í 

£ 

Total 

£ Sinclair 7_X80 Personal Computer kit(s). Price 
includes ZX80 BASIC manual, excludes mains 
adaptor. 

I 

79.95 
Ready -assembled Sinclair ZX80 Personal 
Computer(s). Price includes 7_X80 BASIC manual, 
excludes mains adaptor. 99.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal 
unregulated). 8.95 
Memory Expansion Board(s) (takes up to 
3K bytes). 12.00 
RAM Memory chips - standard 1K bytes capacity. 16.00 
Sinclair ZX80 Manual(s) (manual free with every 
ZX80 kit or ready-made computer). 5.00 

NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL £ 

I enclose a cheque/postal order payable to Science of Cambridge Ltd for £ 
Please print 
Name: Mr/Mrs/Miss 

Address 

ETI/3/80I 
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ELECTRÖVA[LIE 

CATALOGUE 1 
HAD YOURS YET? 

Our computer has already 
selected thousands of our 
customers to whom our 
new catalogue has 
automatically been sent. If 
you would like a copy too, 
simply send us your name 
and address. It's 

FREE 
(You don't even have to pay postage in the U.K.) 

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE 

We give discounts 
on C.W.O. orders, except for 
a few items market Net or N 
in our price lists. 

5% on orders, list value 
£10 or more 

10% on orders list value 
£25 or more. 

Not applicable on Access or 
Barclaycard purchase orders. 

We pay postage 
in U.K. on C.W.O. orders 
list value £5 or over. If 
under, add 30p handling 
charge. 

We stabilise prices. 

by keeping to our printed 
price lists which appear but 
three or four times a year. 

We guarantee 
all products brand new, clean 
and maker's spec. No 
seconds, no surplus. 

Appointed distributors for 
SIEMENS, VERO, ISKRA, 
NASCOM and many 
others. 

OUR NEW CATALOGUE No 10 
Full 128 pages. Thousands of items. Improved 
classification for easier selection. Valuable working 
information. Illustrations. Separate quick -ref price list. 

ELECTRfflfKUJE LTD 
HEAD OFFICE (Mail Orders) 
28(D) St. Judes Road, Englefield Green, Egham, 
Surrey 
TW20 OHB. Phone: 33603 (London prefix 87. STD 
0784) 
Telex 264475. 
NORTHERN BRANCH (Personal Shoppers Only) 
680 Burnage Lane, Burnage, Manchester Ml 9 1 NA 
Phone: (061) 432 4945. 
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AUDIO AND 

TEST -EQUIPMENT 
CENTRE 

Telephone your order with Access end Barclaycards 
or send cheque with order. 

HAMEG 
HM 307-3 10MHz single beam with Component Tester 170.00 
HM 3124 20MHz dual trace 287.50 
HM 412-4 20MHz sweep delay 402.50 
'Super 10 10MHz dual trace 239.00 
4D25. Scope o 25MHz dual trace 414.00 
SINCLAIR' 10MHz Miniscope. P/S 4.00, Nicads 7.95, Case 8.00 . 

152.50 

RETAIL 
MAIL ORDER 
EXPORT 

ALL PRICES 
INCLUDE VAT 

LONDON'S TEST GEAR CENTRE 
OPEN 6 DAYS A WEEK 9 am -6 pm 

SCOPES - (UK P / P £1.50 ea.) 

PROBES 15.40. x 10 10.50 x 1 8.50 

DIGITAL MULTIMETERS 
DM235 Sinclair portable 31/2 digit LED 58.50 
'PDM35 Sinclair Pocket 31/2 digit LED 36.50 
DM350 New Sinclair 31/2 digit t 78.60 
DM450 New Sinclair 41/2 digit ( with 10 amp range 107.85 

(30Kv Probes 19.00. P/S 4.00. DM Nicads 7.95. Cases 8.80) 
'M1200 Bench Portable 31/2 digit LED. Resolution 1pA/0.1mv/ 
0.01 ohm 87.50 
935 Data -Precision 31/2 digit hand-held LCD (2 amp AC/ DC) 99.95 

9.95 
197. Pocket Low costs 3'/ digit LCD 39.95 - -. 

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC 
Multi -Range Instruments featuring AC/DC volts, DC current. Resistance Ranges all with mirror scales 

except T1/IT-2 /T 12 /TM 3A /TM 3 AC volts only), some with AC current, etc. 

TM11 incredible 120 Range Electronic Multi -meter 158.00 
TM3B AC Micro voltmeter 3MHz >4 Megohm (large scale) 151.75. 
TM3A AC Micro voltmeter 3MHz >4 Megohm 139.50 
360TR 100k /volt 23 Range (plus transistor checker). Large scale 34.95 
7080 20k/volt 26 Range. Large scale 26.95 
7081 50k/volt 36 Range Multi -meter - 19.95 
7200 20k/volt 22 Range Double Multi -meter - 17.95 
NH5620k/volt 22 Range Popular Multi -meter 10.95 
LTIO1 1k/volt 12 Range Pocket Multi -meter 5.95 
YN360TR 20k/volt 19 Range Multi -meter plus transistor check 13.05 - 

AT20550k/volt 21 Range Multi -meter 24.96 
NH55/1102k/volt 10 Range Multi -meter 9.95. 
TMK600 30/volt 23 Range Multi -meter, with case 22.95 
AT1020/Tß202 20/volt 19 Range Multi -meter with transistor tester 18.95 
AT210100k/vale 21 Range Multi -meter 29.95 

large Se and ge rang cf replacement tesn iamb in stock 

198. Low cost 3'/ dí it eneral purpose 

i 

FREQUENCY 
COUNTERS 

OPTO 7010 9 digit, 600MHzt 
:Portable. 0.1 HZ Resolution 
with N,CADS . 113.951 
MAX 50 50MHz 6 digit te 

Tpocket counter 61.00'v 
MAX 100 100MHz 8 Agit 
portable counter 88.75. 
.MAX 550 550MHz 6 digit 
pocket counter . 106.00 
;500 MHZ Prescaler for 
,max 50 or max 100 40.00 
PFM200 Sinclair 200MHz 
Pocket Counter 8 digit 94.50' 
'OPTIONAL P/S 4.00. Con - 

actor Pack 9.95 
LCD 4 

GENERALEQUIPMENT 
5E250 Signal Injector 4.95 
TE7 Signal Tracer AF/RF 9.95 
SWR50 SWR/Power Meter 13.95 
DRS10 36 Value Resis. Box 3 95 
RP124 0/24v 0/1 amp P/S Stabilised 42.00 

. RP324 3 amp version 54.00 
RP23ON 0/30v 0/1 amp'. P/S Twin 

Meters 85.00 
TR1000 Transistor checker in /out circuit 11.95 
MOD63 Signal injector 8.85 
C3022 Transistor/Diode Checker 19.85 
3101 Clamp Meter 0/1 K ohm. 0/150/ 

300/600 AC volts 0/300 amp 32.96 
SWR40/9 SWR & FS Meter 10.50 

' SWRIOSWR Meter 10.96 
M8319 20100 Watt Audio Watt Meter 13.95 
'500V Megohmeter 500 Megohms . _ 61.00 
'2t/zAmp Variable transformer 21.95 

GENERATORS 
TG152 Swim 3Hz 300khz 5 Ranges 
T01520 88.25 
TG152Om (with meter) 107.50 
TG200 Series RC Oscillators Sine: Square output. 

1 Hz -1 MHz 12 Ranges 
TG200D 113.95 
TG2000m (with meter) 139.50 
TG2000mp (meter & finacontrol) 145.90 
4001 Digital Pulse Generator 0.5Hz-5MHz . 

105.00 
2001 Function Generator-Sine/Squarei 
Triangle/TTL 86.00 
502030 (RF) 6 bands 250KHz-300MHz 49.95 
AG781 (Audio) sine 19Hz-220Hz square 19Hz- 

L.100KHz 61.00 , 
-ARF30 (RF -Audio) 1 8Hz-200MHz 78.50' 

DRILLS AND DRILL KITS 
9 to 12 volt Operated. 1" max. 
SMALL DRILL with collets -8 85 
MEDIUM DRILL with 3 collets 990 
SMALL DRILL with 20 drills /tools . 13.95 

.SMALL DRILL with mains eliminator and 20' 
drills/tools 23.50 
MEDIUM DRILL with 20 drills/tools 16.55 
MAINS Eliminators 9 95 
VARIABLE Speed 13.95 
12 -volt 1/4 " Heavy Duty Drill 12.50 

PROTO BOARD IN STOCK 
KITS PR 6 9.20, PR 100 11.80. 
SEPARATES EXP300 5.95, EXP600 
6.50, EXP350 3.45, EXP650 3.95 

LOGIC PROBES AND 
MONITORS 

LT2000 Economy Probe. 10MHz 8 95 
LM1 Monitor circuit powered 33.00 
LP1 Probe 10MHz 35.50 
LP2 1.5MHz 20.50 
16 Pin IC test clip ... 1.95 

TV SOUND 
'High quality TV sound from your Hi-Fi. 
Simply plug into aerial socket of your FM 
tuner. 6.50 (UK P&P 50p) 
As reviewed by 'Popular Hi-Fi', July '79 

O....e wr 
TM11 

CALL IN AND SEE FOR YOURSELF 

TM K500 

PIEZO HORN 
TWEETERS 

Up to 100 wens each. No xover 
read. Only 4 65 each. 
Flared Horns 6.50 
Midrange Flared Horns 9.50 
(P / P 20p per 1 or 2, 30p per 3 to 5) 

NEW SULK PURCHASE 
GEC 10+10 w811 
Tart//Aeplifier. 

NW/LW/SW/Siena FN. Supplied 
R le. easy 10 curdcl NNits. 

E21.95 P&P 61.50 

WE SELL 
Kef, Seas, Audax, Fane, 

Goodmans, Motorola 
Peerless 

Speakers/ Kits etc 
Also PA Equipment, etc 

'PRICES CORRECT AT 3/3/60 

AUDIO ELECTRONICS 
301 EDGWARE RD., LONDON W2 1 BN 

01-724 3564. OPEN 9-6,, MON -SAT. 

t 

FRE'E 
CATALOGUE 

SEND STAN' 
PE- (15p UK 

ADDRESSED EN`E-"p- 
(MIN.9 

ALSO AT 248 TOTTENHAM COURT ROAD, W.) . 

FORYOUR cCP` 
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You can't beat 
The System.. 

The Experimentor SystemTM -a quicker transition from imagination 
through experimentation to realization. 
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Experimentor solderless breadboard. 

Experimentor Scratchboard'" workpads. 

Experimentor Matchboard' pre -drilled P 

When you have a circuit idea that you want to 
make happen, we have a system to make it happen 
quicker and easier than ever before: The 
Experimentor System. 

You already know how big a help our 
Experimentor solderless breadboards can be. Now 
we've taken our good idea two steps further. 

We've added Experimentor Scratchboard 
workpads, with our breadboard hole -and -connection 
pattern printed in light blue ink. To let you sketch up 
a layout you already have working so you can 
reproduce it later. 

CBs. 
With Experimentor Matchboard you can go from 

breadboard to the finished product nonstop! We've 
matched our breadboard pattern again, this time on 
a printed circuit board, finished and ready to build 
on. All for about £1.32. 

There's even a letter -and -number index for each 
hole, so you can move from breadboard (where 
they're moulded) to ScratchboardTM (where they're 
printed) to MatchboardTM (where they're silkscreened 
onto the component side) and always know where 
you are. 

When you want to save time and energy, you can't 
beat The Experimentor System. 

EXP-300PC. which includes one item EXP-302, which includes three items 9 EXP-303. which includes three items EXP-304. which includes four items. 

A Matchboard pre -drilled PCB. 
2 

Three 50 -sheet Scratchboard workpads Two Matchboards and an EXP-300 
4 

Two Matchboards. an EXP-300 

£1.32 - 
£1,68 solderlesn breadboard 

£8.60 
breadboard and a Scratchboard workpad. 

£9.30 --------81-INBBMBB all - 
CONTINENTAL SPECIALTIES CORPORATION CONTINENTAL SPECIALTIES CORPORATION. DEPT. 9w 

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. 

=MI=1 
C.S.C. (UK) Limited, 
Dept.9W Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex. CB11 3AQ. 
Telephone: Saffron Walden (0799) 21682 
Telex: 817477. 

Name 

Address 

Inc P&P and 15% VAT 
1.EXP 300PC 

£2.38 
Onty.Regd. 2.EXP 302 

£2.79 
Onty.Regd. 

3. EXP 303 

£11.04 
Onty.Regd. 

i 

4. EXP 304 

£11.85 
I Onty.Regd. 

FREE Catalogue tick box0 
I enclose cheque/ PO for 

e 
Phone your order with Access, Barclaycard o American Express 

L Card No. Expiry date 

BRIM ------------ 

1 

1 

1 

1 
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CHROMATHEQUE 5000 

Panel size 19.0" x 3.5". Depth 7.3" 

POWEHIRAN 
5 CHANNEL LIGHTING 

EFFECTS SYSTEM 
COMPLETE KIT 

ONLY 

£49.50 + VAT! 
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. 

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

MPA 200 100 WATT (rms into 80) MIXER/AMPLIFIER 
COMPLETE KIT 

ONLY 

£49.90 + VAT! 
MATCHES THE 

CHROMATHEQUE 5000 
PERFECTLY! Panel size 19.0" x 3.5". Depth 7.3" 

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced - but professionally finished - general purpose high power amplifier. It features adaptable input mixer which accepts a wider range of sources such as microphone, guitar, etc. There are wide range tone controls and a master volume control. Mechanically the MPA 2000 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. 

DE LUXE EASY TO BUILD LINSLEY HOOD 
75W STEREO AMPLIFIER £99.30 + 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 H -Fi News and Record Review and features include rumble filter, variable scratch filter, versatile tone controls and tape monitoring whilst distortion is-iess than 0.01%. 

WIRELESS WORLD FM TUNER £70.20 + VAT 
A pm -aligned front-end module makes this Wireless World published design very simple to construct and adjust without special instruments. Features include an excellent a.m. rejection push-button station selection as well as infinitely variable tuning and a phase locked loop stereo decoder, incorporating active filters for "birdy" suppression. 

LINSLEY-HOOD CASSETTE DECK £79.60+VAT 
This design, published in Wireless World, although straightforward and relatively low cost 
provides a very high standard of performance. There are separate record and replay amplifiers 
and switchable equalisation together with a choice of bias levels are also provided. The 
mechanism is the Goldring -Lento CRV with electronic speed control. 

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! 
COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet (last 4 kits on this page), or professional quality rack mounting cabinet (first 2 kits on this page), cables, nuts, bolts, etc., and full instructions - in fact everything! 
All of the kits shown on this page are available as separate packs for those customers who wish to spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our FREE CATALOGUE. 

PRICE STABILITY: Order with confidence. Irrespective of any price changes we 
will honour all prices in this advertisement until April 30th, 1980, 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 50p handling' 
and documentation. 
U.K. ORDERS. Subject to 15% surcharge for VAT. No charge is made for 
carriage, or at current rate if changed. 
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 9 a.m.-4.30 p.m. Monday -Thursday. 

NEW FACTORY ON SAME INDUSTRIAL ESTATE 
ADDRESS AND PHONE NUMBER UNCHANGED 

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW! 

POWERTRAN ELECTRONICS 
PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER, HANTS SP10 3NM (STD 0264) 64455 
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Radiation Hazard 
Have you any old ex -govern- 
ment equipment with luminous 
dials or pointers? (They may 
not now be luminous because 
,,of phosphor degeneration). 

Mr. Manning of Birmingham 
University has informed us of a 
radiation hazard that may exist 
from some ex -government 
equipment. 

He was moved to write to 
us after examining a revolution 
counter, containing two large 
moving coil meters with edge- 
wise scales about 100 mm long, 

scaled 6-14-18-22-26-30 and 
marked `Engine Speed Hundreds 
of RPM'. 

The graduations and num- 
bers are filled with radium 
activated luminous paint, ap- 
plied very thickly. At 10 ems 
from the scales a Geiger counter 
registered 1000 counts per sec- 
ond. With alpha and beta radi- 
ation blocked, the count rate 
was still 100 cps. As Geiger 
counters are only one or two 
per cent efficient for gamma 
rays, the true rate may be 

several thousand per second. In 
that event the radioactive paint 
used is such a strong source 
(several millicuries) that one 
would require a licence to use 
it for teaching purposes. 

If you have any ex -govern- 
ment equipment with luminous 
dials or pointers - better safe 
than sorry, have it properly 
disposed of if you think it may 
be a radiation hazard. Warning 
- don't burn the equipment; 
that will simply spread the 
radium through the air. 

For Starters 
The Dema System is a compact 
electronic ignition unit intro- 
duced by Maywood Technical 
Developments. Priced at £49.50 
including VAT and postage, the 
unit is aimed at both the private 
motorist and the fleet operator. 

The system incorporates a 
variable pulse width circuit to 
determine when the voltage 
stored on capacitors should be 
swtiched by thyristor to the HT 
coil and spark plugs. It monitors 
the revs and varies the duration 
of the spark to achieve as near 
as possible complete initiation 
of combustion. 

The system can be installed 
by unskilled staff in about half 
an hour without having to make 
any alterations to the vehicle. 

The Dema System is avail- 
able from Maywood Technical 
Developments Ltd, Peake House 
232 High Street, Harlington, 
Hayes, Middlesex UB3 5DS. 

Tantless 
It seems that there isn't a lot of 
tantalum ore about these days. 
Although it hasn't exactly been 
the first item on News at Ten, it 
means there's a shortage of tant- 
alum powder, from which the 
capacitors are made. Supply and 
demand just isn't working in our 
favour. As demand keeps on 
rising, the known reserves are 
being exhausted. That inevitably 
means that tantalum capacitors 
are bound to increase in price 
rapidly over the next year or 
two. 

Red Hot Radar 
'Under Chairman Brezhnev So- 
viet defence spending has increa- 
sed from half to almost double 
that of America. 

A Senate Subcommittee 
heard recently that the latest 
Soviet airborne tactical look- 
down/shoot-down radars are be- 
lieved to be superior to any 
system now used by American 
forces. 

Russian missile guidance sys- 
tems can now match their 
American counterparts. Russia 
is also annually devoting several 
times America's spending on 
research into high energy laser 
research. 
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2.7V -33V 
400mW 
1W 15p 

DIODES 
85127 
61X36-300 
0447 
0481 
0485 
0490 
0491 
0495 
0A200 
04202 
15914 
15916 
154148 
154001/2 
154033/4 
154005 
154006/7 
155401/3 
1N5404/7 

15920 

HEAT SINKS 
For TO220 Voh- 
age Regs. and 
Transistors 22p 
For TO5 12p 

12p 
20p 
14: 
15p 
9P 4 
OP 

0 14 
as 
7p 
4P 
Sp 

Op 

14p 
19p 

9P 

TRIALS 
PLASTIC 
3A 400V 
3A 500V 
6A 400V 
6A 500V 
8A 400V 
64 500V 
12A 400V 
12A 500V 
16A 400V 
16A 500V 
728000 

65p 

88p 
75p 
850 
85p 

11144' 

1 

BRIDGE 
RECTIFIERS 
lA 50V 19p 
1A 100V 20p 
IA 400V 24 
14 600V 30p 
2A 50V 30p 
2A 100V 35p 
2A 400V 459 
3A 200V 60p 
3A 600V 72p 
4A 100V 
4A 400V 100p 
6A 50V 
6A 100V 100p 
6A 400V 12/1,, 

THYRISTORS 
14 505 
1A 400V BSp 
34 400V 90p 
84 600V 144 
12A 400V 160p 
164 100V Ise 
16A 460V 180p 
164 600V 224 
BT106 110p 
C106D 45p 
MCR101 36p 
253525 124 
254444 140p 
2N5060 $Ap 
2N5064 i0ó 

LOUD- 
SPEAKERS 
Size 
21/2" 64R 74 
21/2" 8R 70p 
2" 8R ' 84 
11/2" 813 80p 

VOLTAGE REGULATORS 
Reed Plesie TO -220 

14 +0e 
5V 7805 80p 

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

10ánÁ 10.92 
5V 78105 30p 

12V 78112 34 
15V 78115 30p 
OTHER REGULATORS 
LM309K 135p 
LM317T 5 144323K 5Op 
194723 37p 

TBA6256 
78HGKC 
78H05KC 
78MGT2C 
78P05 

7905 70p 
7912 70p 
7915 709 
7918 70p 
7924 709 

79105 70p 
79112 70p 
79115 70p 

124 
724 
624 
134 
900p 

OPTO -ELECTRONICS 
2115777 459 
OCP71 134 
ORP12 90p 
OPTO -ISOLATORS 
ILD74 130p 
MCT26 100p 
MCS2400 /90p 
LEDS 
0.125" 
71132 759 
11L209 Red 14 
111211 Gr 24 
TIL212 Ye 25p 
TIL216 Red le 
DISPLAYS 
3015F 200p 
01704 140p 
01707 Red 144 

707 Gr 144 
DL747 Red 225p 

747 Gr 225p 
FND357 120p 
FND500 124 
F50507 120p 
MAN3640 175p 
MAN4640 2001, 

ORP60 
ORP61 
T1178 

TIL111 
TIL112 
TIL116 

TI1220 Red 
111222 Gr 
TIL228 Red 
MV5491 TS 
arpa 

NS8588i 
T1L311 
111312/3 
TIL321 i 2 
TIL330- 
7750,60 
DRIVERS 
9638 
9370 
UDN6118 
UDN6184 

901 
7Op 

90p 
909 
94 

16p 
189 
22p 

124 
39 

574 

104 
134 
144 
204 

200p 
209) 

3224 

MEMORIES 
2102-21 
2107B 
2111-2 
2112-2 

-2114 
2114-21 
4027 
4044 
4116 
5101 
6810 
74S201 
82516 

ROM/PROM. 
71301 
745188 
745287 
745387 
745470 
745471 
745571 
82S137 
93427 
93436 
93446 
93448 

CPUs 
1600 
26504 
6502 
6800 
6802 
80804 
80854 
1558060 
Z80 
2804 

EPROMS 
17024 
2516 
2708 
2716 

SUPPORT 
DEVICES 
3245 
6532 
6820 
6821 
6850 
8205 
8212 
8216 
8224 
8228 
8251 
8253 
8255 
8257 
8259 
7ß0P10 
Z80CTC 
MC14411 
MC14412 

124 
5O0p 
225p 
300p 

3675p 
904 

51 
3500pp 

324 

7009 
224 
3OOp 

854 
654 
OOOp 
750p 
404 
000p 
654 

1004 

£12 
£20 
£10 

1260pp 

1404 
1104 
1100p 

1250 

504 

8001 
£29 

1104 

500p 

324 

225p 

404 059 
7 

1200p 
550p 

1104 
1104 

UART 
AY -3-101 5P 
AY -51013P 
IM6402 
TM56011NC 

CHARACTER 
GENERATORS 
3257ADC 
MCM6576 
60.3-2513 U.C. 
RO -3-2513 LC. 
SN74S262AN 

KEYBOARD 
ENCODER 
45.52376 

504 
400p 
504 
404 

9 
£10 

654 
1354 

£9 

LOW PROFILE OIL SOCKETS BY TEXAS 

8 pin 1Op 
14 pin lip 
16 pin 12p 

18 pin 24 
20 pin 25p 
22 pm 28p 

24 pin 30p 
28 pin se 
40 pin 43p 

WIRE WRAP SOCKETS BY TEXAS 
8 pin 3)p 18 pin 74 

14 pin 409 20 pin 75p 
16 pin 559 22 pin 80p 

24 pin 90p 
28 pin 110,, 
40 pm 140,, 

TRANSFORMERS 
(prim 220/2401.11 
606 100x4 88p 
9-09 75mA 92p 
12-0-12 100,x4 95p 
0,120 12500,x4 280p 
0-25V (5V4) 250,, 
9-0914 270p' 
12V 24 354' 
012.15 
20243014 344 
1501514 265p' 
(Please add 50p p&p charge 
to all marked' above our nor- 
mal p&p 4har9e1. 

RESISTORS Higu 
Stab 5% E12 
Carbon Film 

R 'AW 10R -1M 7p/5pcs 
one value 

7 rs a 10R -10M 5p/3p 
slue 

Miniature Presets 
Hor/Vert 1006-1M 14 
Cabon Tuck Pots 

5K -1M Log or Lin 
Single app 
Single with Switch 60p 
Dual 72p 

SLIDER POTS 60mm Track 
LIN 5K. 10K. 50K. 100K 

LOG 10K ' 

60P 64 

SUBMINIATURE 
SWITCHES 
Toggle 
SPST 
SPOT 64 
DPDT 70p 
DPDT (centre oft) 85p 
Push to make 15p 
break 25p 
Push latching SPCO 

SLIDE DPDT 18p 
ROCKER SPST 24 
WAFER 
1P/ 12W 
3P/4W 
4P/3W 
2P/6W 

459 

45p - 
45p 

CRYSTALS 
t00KHz 
1MHz 374 
1.008MHz 374 
3.2768MHz 350p 
3.579545MHz 
4MHz 350p 
8.867237MHz 400p 
10.7MH, 350p 
18MHa 300p 
26.690MHz 210p 
27.145MHz 214 

ANTEX SOLDERING 
IRONS 
C -15W 
CX-17W 
CCN -15W 
X25 
SPARE BITS 
C/CX/CCN 
X25 
SPARE ELEMENTS 
C/CX/X25 
CCN 

ADCOLA IRONS 
K1000 

, K2000 
a+' 

400p 
415p 
414 
415p 

46p 
50p. 

184 
2130p 

554 
550p 

VEROBOARDS 
DIP Breadboard 
4.15x6.15 274 
(Suitable for 20 X 14 pin or 
16 x 16 pin OIL ICs) DIP 
Breadboard as above with tracks 

- for 31 way connector 340p 
VQ Boards forks 105p 
(No track cutting) 

CONNECTOR PLUGS 
31 way Plug 
31 way Socket 
S-100 eusboard 

110p 
110p 

£12 

EDGEBOARD CONNECTORS 0.156" PITCH 
2 x 10 voy 85p 2 x 22 voy 135p 
2 15 
2x15 me 

2x25 way 160p 
y 1 20p 

COUNTERS 
74C925 
74C92ß 
ICM 72166 
ICM 721 74 
ZN1040E 

475p 
600p 

£20 
650,, , 

700p 

Ttt & ECL 
MC4024 
MC4044 
10116 
10231 

325p 
325p 

70p 
350,, 

SPECIAL OFFERS TO 31.1.80 
555 £18/100 7805 £5/10 
741 £16/100 7812 £5/10 
21141-3 £4.50 7905 £6/10 
2708 - f6.75 7912 £6/10 
2716 (Plus 5V only) £21.00 P&P+VAT Extra 

VAT RATE: Please add VAT at 
1 5% on total order value. 
Access and Barclaycard accepted 
Please send SAE for list 
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BREADBOARDS 
EXP3503.6" x 2.1" 
(Up to 3 x 14 pin 'Cs) 
EXP650 3.6" x 2.4" 
(Up to 1 x 40 pin ICI 
EXP300 6" x 1.1 " 
(Uto 6 x 14 pin ICs 
EXP600 6" x 2.4" 
(Up to 1 x 40 pm DCs) 

IC TEST CLIPS 

PROTOBOARD (R) SOLDERLESS BREAD - 
£3.15 BOARDS 

Socket Stops/ Bus Strips/ Binding Posts mounted 
£3.80 on sturdy base plate. 

PB6 6 x 14 DIL CoI £9.20 
£5.75 Pß100 10 x 14 DIL ICs £11.80 

P8102 12 x 14 DIL ICs £22.95 
£6.30 Pß103 24 x 14 DIL ICs £34.45 

P8104 32 x 14 DIL ICs £45.95 
(The above boa ds are suitable for all DIL ICs.) 

16 KEY KEYPAD £4.00 
(Reed Switches) 
UHF Modulators £3.75 
Reed Switches (12VA) £0.25 
LOGIC PROBE £18.00 
MU LTIMETERS 
SUPERTESTER 680R £33.00 
MICROTEST 80R £17.00 
TM K500 £22.00 
Pocket multimeter - £4.75 

COMPUTER KITS 
MEMORY MAPPED VDU INTERFACE KIT 

£45.00 
SERIAL UP VDU INTERFACE KIT £58.00 
ELF II MICROCOMPUTER KIT £79.95 
ELF II WIRED AND TESTED £99.95 
GIANT MONITOR BOARD KIT FOR ELF 11 £35.00 
4K STATIC RAM BOARD FOR ELF II £69.44 
ASCII KEYBOARD KIT £50.58 
(Please add 75p p&p to all above rtems). 

14 pm £2.60 24 ,,,,, £2.90 We carry a large stock of 74 and 74LS TTLs, CMOS, Linears, Memories. etc. and can normally offer 16 pin £2.75 40 pin £2.90 ex -stock deliveries. We welcome inquiries for volume quantities both from local and overseas buyers. 

Please add 30p p&p & VAT. 

Government, Colleges, etc. Orders accepted. 

CALLERS WELCOME 
Mon -Fn 930530. 

Saturday 10 30-4 30 

TECHNOMATIC LTD. 
17 Burnley Road, London NW10 
(2 minutes Dollis Lill tube station) (ample street parking) 
Tel: 01-452 1500 Telex: 922800 
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RANDOM ELECTRONIC 
EASY DICE 

P£$ 9 

layout s 

v.t 
I- 

¡=J 
É 

4-a- Id 

Self Assemble £3.95 
Ready Built £4.75 
Roll Out Model £5.25 

INCLUSIVE VAT. 

ADD 25p. POSTAGE PER DICE 

SUPER VALUE! 

5 FUNCTION RADIO 
CONTROLLED CORVETTE 

FULLY ASSEMBLED 

£22.50 + 60p. p+p 

CLOCK ALARM KIT 
FULL INSTRUCTIONS 

112:35 ® 0 

£12.95 + 25p. p+p 

T.V. GAMES BIWHITE 

£8.95+25p. p+p 

24 TUNE ELECTRONIC 

DOOR CHIMES 

£14.50+25p. p+p 

CALCHEC EDUCATIONAL 
CALCULATOR 

£2.25+25p. p+p 
ORDER FROM 

enorcrest Electronics Ltd. 
1 Hatton Court 
Ipswich Suffolk 

Tel: 0473-210151/2 

ETCH RESIST TRANSFER 
KITSIZE 1:1 
Complete kit 13 sheets bin x 41/2in 
£2.50 with all symbols for direct 
application to P.C. board. Individual 
sheets 25p each. (1) Mixed Symbols (2) 
Lines 0.05 (3) Pads (4) FishL Plates and 
Connectors (f) 41 Leed and 3 -"Leed 'and 
Peide (6) D.iLS (7) BENDS 90'i,anä 130°. 
(8) 8=10-12 .T 0'.5. Catis.'8) Edge 
Ctitsnectors 0.15 (10) Edge Connectors 
0.1 (11)tines0.02 (12).8ends.0.02.(.13) 
Quad in Line. 

FRONT AND REAR PANEL 
TRANSFER SIGNS 
All standard symbols and wording. Over 
250 symbols, signs and words. Also 
'available in reverse for perspex, etc. 
Choice of colours, red, blue, black, or 
white. Size of sheet 12in x 9in. Price £1. 

GRAPHIC TRANSFERS 
WITH SPACER 
ACCESSORIES 
Available also in reverse lettering, colours - 
red, blue, black or white. Each sheet 
12in. x gin contains capitals, lower case 

and -numerals Vein kit or 'Alin kit. £1 
complete. State size. 

All orders dispatched promptly. 
All post paid 

Shop and Trade enquiries welcome 
Special Transfers made to order 

E. R. NICHOLLS 
P.C.B. TRANSFERS 

DEPT. ETI3 

46 LOWFIELD ROAD 
STOCKPORT, CHES. 061480 2179 

CALCULATORS 
'SPECIAL LOW PRICE ON PROGRAM- 

MABLES 
CASIO 
FX 501P128 step prog £47.95 
FX 502P 256 step prog £65.95 
FA1 Adaptor to cassette £19.95 
TEXAS INSTRUMENTS 
TI42MBA 32 step £40.95 
TI53 32 step £24.95 
TI57 50 step £25.95 
TI58 480 step £65.95 
TI58C with power off memory £84.95 
T159 960 step £169.95 
PC100C Priryter cradle £148.95 

_Maths/Utilities £23.95 
Electrical engineering £23.95 
Applied statistics £23.95 

'Business decisions £23.95 
'Marine navigation - £23.93- 

TEXAS Full range available 
TI25 Students scientific £19.95 
TI35 Sci L.c.d. £20.95. 
TI44 L.c.d. Sci /Slats - £31.95 
TI50 L.C.D. Sci/Stats £21.95 
TI1760 Datacard £18.95 
TI Programmer £41.95 
CASTO 
MATH PET L.c.d. Learning aid £19.95 
C082 Multi Alarm Clock £18.95 
ML831 Musical Keys *NEW' £13.95 
AQ2000 Alarm /Stop/ Date £23.95 
FX68 £18.95 
FX80 £14.95 
FX310 £16.95 
FX510 £18.95 
FX2600 £18.95 
FX3200 £20.95 
FX5000 £27.95 
FX5000EP Scientific Mains Printer £139.95 
Conversion Master! Solve the metric problem with the 
IBICO 067 only £16.95 
Telephone Answering Machines £169.95 

ALL ADVERTISED GOODS FROM STOCK 
PRICES INCLUDE POST, PACKING, AND V.A.T. 

CALCULATOR SALES 
& SERVICE 

ARROW WORKS, ARROW ROAD 
REDDITCH 698 8NN 

TEL: REDDITCH (0527) 43169 
Callers by appointment only please. 

Codespeed 
Electronics 

P.O. BOX 23, 34 SEAFIELD ROAD, COPNOR, 
PORTSMOUTH, HANTS. P0358.1 

B DIGIT 0.1" LED DISPLAY multiplexed, common 
cathode 99p each. DIGITAL ALARM CLOCK MODULE 
with 0.7" display. With data £5.99 each. 4 DIGIT 
CLOCK LCD 0.5" digits, supplied with data. £4.99 
each. MM5316 digital alarm clock chip, with data, 
£2.29 each. REJECT CALCULATORS Untested, but 
good value for spares, £2.50 each. LED WRIST- 
WATCH IC Mostek MK5030, with data, 95p each. 
LED WRISTWATCH DISPLAY type DIS501, 0.1" 
digits, with data 95p each. SUPER SAVER Purchase 
an MK5030 and a 010501 for only £1.50 the pair. 
NOTE the MK5030 and DtS501 are housed m a 
'legless flatpack" style package and require some fairly 
fine soldering. 20 -KEY KEYBOARDS calculator 
keyboards, 2 for 99p (not for use w'.th NORTEC4204 
talc. chip), 4 DIGIT 0.8" LED DISPLAY common 
cathode, with data £3.75 each. DIGITAL MUL- 
TIMETER CHIP MM5330 IC to build a 41/2 digit 
n,ultimeter, with data. £3.49 each. SUPER QUALITY 
JACK SOCKETS 'A" (6.35mm) Tack sockets. mono 
23p each, stereo 25p each. SLIDE POT KNOBS 
please state colour required, 11p each. ROTARY 
VOLUME CONTROL KNOBS nicestyle, 1Bmrn dram. 
Black with coloured cap, please state colour required, 
18p each. 10 LED DISPLAYS Untested material. 0.1" 
digits, common cathode. 95p. 8 DIGIT 0.1" LED 
DISPLAY multiplexed, common cathode, 99p. 555 
TIMER IC with data and applications booklet. 23p. 
POLARIZING FILM max. 19" wide, any length, only 
2p per sq. inch. Any size cut. SLIDER SWITCHES 2 
pole change over, 15p each. PUSH BUTTON 
SWITCHES spring loaded (momentary) with one n.o. 
contact. 14p each. CALCULATOR CHIP Nortec 
4204, 4 function and constant. with data. 80p. 2102 
MEMORIES Dynamic memories for your micros, with 
data 95p each. MM5314 digital clock chip. with 
data. £1.99 each. WRISTWATCH LCD. supplied 
with polarizers and data sheets, 99p each. 

NEW CATALOGUE AVAILABLE FROM 
JANUARY. SEND S.A.E. FOR YOUR FREE COPY 
POST AND PACKING PLEASE ADO 35p (OVER- 

SEAS ORDERS ADD 90p) 
V.A.T. ADD 15% TO THE TOTAL OF GOODS AND 

PAP 

FULL SATISFACTION GUARANTEE OFI ALL 
ITEMS 

C.B. CITY 
119d PROSPECT ROAD 

FARNBOROUGH, HANTS. 
0252-318141 

(EVES. & WEEKENDS) 

C.B. CITY is dedicated to all present 
and future Citizen Band Enthusiasts. 

We stock a full range of everything 
you are likely to require and more. If 
not, we can most probably obtain it. 

Duff Rig?? Then why not take advan- 
tage of our repair service - absolute 
confidence guaranteed. 

Access, Credit Cards accepted. 

Just send 3 x 10p stamps for our 
16 -page fully illustrated compre- 
hensive catalogue. 

REMEMBER!! Until C.B. becomes 
legal we DO NOT sell rigs. 
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Semi -Display: - 
1 -3 insertions - £6.00 per single column centimetre 
4-11 insertions - £5.50 per s.c.c. 

12 insertions - £5.00 per s.c.c. 
Classified: - 
23 pence per word (minimum 25 words) 
Box number £1 .00 extra 

ALL ADVERTISEMENTS IN THIS SECTION MUST BE 
PRE -PAID 
Closing date: 1st Friday in month preceding publication. 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request). 
Cheques and postal orders should be crossed and made payable to 
'Electronics Today International.' 

,CLASSIFIED ADS, E.T.I., 145 CHARING CROSS ROAD,t 
LONDON WC2H OEE. (TEL: 01-437 1002). 

ORGANISE YOUR COMPONENTS! 

COMTRAYS 
Store resistors, capacitors, IC's, screws, etc. Ideal for 
organising yóur project components - saves all that 
searching around while constructing. Plastic trays with 
16 compartments, each compartment 31/4 x 21/a x 
t %tins. deep. 

£2.10 each, including p.p. and VAT 
Four for £7.60 (64 compartments) 

Eight for £13.80 (128 compartments) 

.Cheque or P.O. -to; 

HELISTAR SYSTEMS LTD. 
150 WESTON ROAD 

ASTON CLINTON 
AYLESBURY, BUCKS HP22 SEP 

Tel. Aylesbury 630364 

Nascom 1 plus P.S.U., documentation, 
spares, software, cased, £220. Also Motorola 
MEK D2, PSU, documentation and 77/68 
V.D.U. PCB, £110. All fully working. -101 
Village Road, Bromham, Bedford, MK43 
8HU. Tel. Oakley 2867. 
For Sale: Olivetti TE300 ASR 10CPS 
(Paper Tape Punch/Reader included) Ter- minal for Sale. Full working condition. £300. - Telephone 995 8038 (day) or 749 2750 
(evgs.). 

TRANSCENDENT 2000 SYNTHESIZER, 
built from Powertran kit, fully working to ETI 
Specification, with foot pedal and output 
lead. Must sell, hence £250. Tel: 01-660 
3835 (Croydon). 

INTENSIVE WEEKEND 
COURSES IN 

BASIC 
including hands-on mini com- 

puter operation. 
'This short intensive course is intended to 
instruct from minimal knowledge to an, 
operational capability of computer pro 
gramming in BASIC high level language), 
The course is fully residential from Friday, 
evening to Sunday afternoon. 
Option of non-residential weekend, week 
day evening and weekday courses avail-. 
abfe if required. 
For further details of dates available,, 
fees, etc.: 
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SOUND EFFECTS. Factory clear out. Top 
quality. Flangers, Phasers, Fuss, Voice boxes, 
etc. Working units, Non -working units, Boxes 
only, PCBs. Cheap. Ideal for musician/ 
experimenter. Phone Radrage (024026) 
2707 for details. - 

10 LEDS mixed colours - sizes £1.15. 100' 
mixed diodes 85p. 50 mixed transistors 95p. 
Lists 15p. Sole Electronics (ETI), 37 Stanley 
Street, Ormskirk, Lancs. L39 2DH. 
TOP QUALITY 1N4148 specification diodes 
on bandolier. 500, 1000, 5000 for £3, £5, 
£20. D. Johnston, 12 Balgillo Road, Dundee 
DD5 3LU. 

LEDs Bet 

O lYOV lap 
Si. I Ip lip lap 

lee RN MAW £1.56 

G jl pier74 55p 
LED DISPLAYS 
707.3. CA 90p 
747.60 CA 170p 

08P 1216 62p 
(CP71 Pete tr 
SPA25 Pete s 1550p 

Pen 0111011» Sop 

ACI25/6/7/8 1 

A0161/182 3 p 
át17 27p 
8124/5/6/7124/5/9 S5p 

4119 
BC/101/8/9 9p 
lit/1117/8/0C 10P 
10147/8/9 7 
80157/6/9 10pp 

10167/0/9 tip 
'WH101777//8/9 

14p 
6092/5/4E lep 
00186/7 24p 
10212/3/41, 10p 
001170/71/72 14p 

- /0131/132 35p 
80139/140 35p 
08164/5/6/7 lOp 
1181139/10 27p 
08879/80 27p 

6FX29 84/05 2 p 
13629/20 201 
Má2955 El 
0363055 Sap 
IONA08/06 22p 
MP055/56 22p 
0071 17p 
1P294/30A 40p 
71831A/32A 45p 
11P418/408 SOp 
TP35136/I £2 
211697 12p 
29706 11 
211711 221 

' 282219 
929114/5/6/7 2 
262904/5/61 22p 
20292649) 9p 

2113053 I ISp 
203054/3085 4Sp 
203702/3/4 
293173 003 

293903/4/5/6 12p 
411p 

7343097 25p 
N244 32p 
äK102 32p 
253819 20p 
210123 lie 
705245 45p 
205457/8/9 32p 
206027 34p 
0914/414/ 3p 
9916 5p 

94513/4 
4p 
6p 

64005/8 7p 
94007 Sp 

3A Flues 5,311 12p 
1001114p 2C401 lip 
GeV ISp 66011 24p 
108/1008 stet 22p 
/8100/256 lip 
88016 bp 
117127 12p 
0X47/10/0895aP-- 
0990/81 P 
äT9/äe1 le103/66/220 
09200/08202 Sp 

_ 111165,5 2A Niels 
511 121 ISY 1611 2411 

100sí T 002 vi 
T pia N ly 34p 
Dal aynWe ± 8 to 
723100mÁ £2 
723 DIL74 44p 

T09a11'-----_ 28p 
7418 pin 18p 

747zsgri 7 DIL 14 50 
OIL 

p 
LM301 T05 25p 
LM30e DIL8 9Op 
LM3900'DIL 14 65p 
CA 3130 90p 
CA 3140 Bop 
555 Timer 22p 
556 2x555 80p 
LM380 DIL 14 80p 
LM381 DIL 14 /40p 

TBA8003O8 OIL75p 
NÁA5056 Array 30p 
NE565 130p 
NE566 vco 135p 
ZN414 85p 
BRIDGES 
1A 2A 1 OA 50V 22p 
35p 150p 
10025p 40p 
200 28p 45p 170p 
400 34p 50p 

. - -- - 

nwlai on kits 
óo0 

5p 
LED Clips 3p 

SCRs 50V 100V 400V 
105 1A 28p 32p 40p 
1066 3A 32p'Mp -48p 
STUD 7A ,54p 58p 70p 
Than 400V 2A 74 104 £1-. 

DIL SOCKETS Spin 10p 
, 14pin lip 16pin 12p 

18pin 18p 20pin 20p 
22pin 22p 24pin 25pr: 

i 28pin 30p 40pin 35p; 

ZENERS - 

; 2.7-33V 
400reVW 9p 
1.3W 1Bp. 
Diac 204,. 

ISLAND DEVICES S MAT, ST.LD, PARK 
Prices inclusive Post & Pack 2 a STREET, ST. ALBANS, 

OP XERTS AL228D 

STOP PRESS.- Superboard Compatible! 
UK101 TRS 80 

COLOUR 

YOUR 

NASCOM! ó 
DAZZLING COLOUR GRAPHICS FOR NASCOM I 

Genuine bit -addressable "pixel" system for straight- 
forward programming of pictorial or mathematical 
functions. 

8 Colour display plus 8 colour independent background 
facility. Full documentation with FREE. SOFTWARE: 
powerful sub -routines for vector generation, demon- 
stration program for animated effects. All runs in Nascom 

1 without expansion. Complete with UHF Colour 
Modulator for operation with normal colour TV set. 
Superior design allows connection to most other micro- 
processor systems - send us diagrams etc of your b 8 w 
video circuitry for free advice. Don't be fooled by the 
price: this is a top quality product which will transform 
your computer. 

NOW AVAILABLE FOR C a^ wsi e or VAT 
LIMITED PERIOD AT (/ d postage. 

WILLIAM l:7 
STUART 9 

sD 
ood Crum 

SYSTEMS Ltd telephone: Brentwood I10277) elozaa 

H 

Duwron er HouseB 

ren 
Btwdiencay Road vrs. 

e 

Esesex CatM1.33 
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Phone (0401) 43139, or write to: 
Dept. ETI 

CLEVELAND BUSINESS SERVICES 
Cleveland House, ROUTH 

Beverley, North Humberside 

BARGAINS FOR THE 
ELECTRONIC HANDYMAN 
BRANDED LED DIGITAL 

ALARM CLOCKS 

(1) (2) (3) 
Returned to Service Department within guarantee 
period. 
(1) With alarm repeat - S.R.S.P. of £17.00 offered at 

£3.95 inc. VAT. 
(2) With luxury lamp and repeat alarm as featured in 

most major U.K. Mail Order catalogues, S.R.S.P. 
£31.00 -offered at. £7.95 inc. V.A.T. 

(3) With integral luxury light and repeat alarm also as 
featured in most major U.K. Mail Order catalogues, 
S RS.P. of £32.00 -offered at 0,45 inc. V.A.T. 

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

Discounts available on large bulk purchases 
PRESCOTT CLOCK AND 

WATCH COMPANY LIMITED re9cºlo House. Humber Road, London NW26ER 

riraIT Ì3E"SIGN,Trototypa construction¡' 
Analogue or Digital, Single Circuits or Com- 
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). 
536. 

.1 14. Replace calculator type display with 
full size FND 500 displays, PCB, filter and 
instructions, £2. 25 -way keyboard, complete 
kit, £10. Useful notes on Mk. 14, 50p. 
Rayner, "Kismet," High Street, Colnbrook, 
Bucks. 

E.T.I. 4600 SYNTHESISER. Maplin 
cabinet, 4 -octave keyboard joystick, patch - 
board, fully calibrated, ready to play. Only 
three modules to complete. £410 o.n.o. 
Phone Harpenden 60958. 

Available for most ETI 
projects from day one of 

ETI, 'phone your order. 

SPÉCIAL -OFFER îing o 
sided Pax PCB mat, four off,; 
43/n".x 6W ',,99p 99p all up 

35 GROSVENOR ROAD, TWICKENHAM 
MIDDLESEX TW1 4AD Tek 01-891 1923 

iO3 



DIY with the 
PROFESSIONALS 

Construct your own mixer, large or 
small, from our range of commercial 
electronic sub units. The same high 
quality units used to construct our 
own audio mixers supplied to radio 
stations, public buildings, govern- 
ment depts. etc. Now available in kit 
form or assembled and tested. Plus 
full range of panels, metal frames etc. 
Postal- enquiries to Dept. D.E.T. 

PARTRIDGE 
ELECTRONICS 

(A. C. Partridge Ltd) 
56 Fleet Road, Benfleet, Essex 
Telephone (STD 03745) 3256 

M 
WANTED: ELECTRONIC COM- 
PONENTS, Redundant Stock, Test Equip- 
ment, Tools, Machines, Hardware; Factories 
cleared. Immediate cash decision. Contact: 
Mr. Quirk, "Q" Services Electronic (Camber- 
ley) Ltd., 29 Lawford Crescent, Yateley 
871048, Camberley, Surrey. 

Stereo Slide Controls. 100 K Ohm Linear 
Pots. 60mm. stroke. 80mm Fixing. 10 for £4 
post paid. - CASS, 110 Blackmoor Drive, 
Liverpool, L12 8RA. 

TGS GAS SENSORS 812 & 813. Send 
addressed envelope 61/2" x 9" for Tech.. 
Data and Prices. Design service also 
available. Asti Supplies Ltd., Shannon, 
Co. Clare, Ireland. 

Programmable Calculators with 56 -page 
instruction book plus Program Library, new 
and booked, £12.50 including P/ P, insu- 
rance. - F. S. Butler, 511 Fulbridge Road, 
Peterborough, PF4 6S8. Tel: 0733 71958. 
Linsley -Hood Amplifiers constructed and 
repaired. Power Amp Modules from £13.75. 
I. G. Bowman (Dept. ETI), 59 Fowey Avenue, 
Torquay, S. Devon. 

maimanwree, 

VIDEO 
MUSIC 

vcDEoaPa.an E14 
m r 3Váà's 

Videograph tI links to the aerial socket of 
your tv and provides a full colour GIANT 
oscilloscope display. A must for hi-fi, home 
entertainment, discos, organs etc. 
New - signal invert control, integral square wave 
generator. Plus - full details for testing your audio 
system for transient distortion, crosstalk etc. 

Complete Luxury cabinet and 
Kit only £26.95 controls. £12.95 

READY BUILT UNIT £49.95 + £1.00 P&P 

WILLIAM ;éew;er-Roüse: Bíiierit' y Find 
STUART "rlernnsate, 

Brentwood IL_Essex on 133SD 
SYSTEMS Ltd, Telephone: Brentwood(0277i 810244 

104 

50Hz SUPERBOARDS 
BRITISH MODEL 

front £190 t VAT 

Fully built, set up and tested 

AUTHORISED dealer back-up 
Free cursor control backspace, etc. tape 

C.T.S., t Higher Calderbrook 
Litdeborough, Lancs. 

Tel. Littleborough 79332 any time 

A SUPERB QUALITY STEREO POWER 
AMPLIFIER OFFER! Protected output of 
60w (RMS-8(1) Stereo via din socks. Case 
inc., controls vol., select, etc., Power Smooth- 
ing, 12/35v wkg. 0.03% Thd, 22 trans., 1 

amp drivers - 90.w plastic outputs. Tested - Boxed - data £11.95. Queries s.a.e. 
please. Klifco Electronics, 1 Regent Road, 
Ilkley, W. Yorks LS29 9EA. 

MEDICAL PHYSICS 
TECHNICIANS 

YOUR EXPERIENCE COULD LEAD TO A HAPPY, 
EXPERIENCE IN HAMPSTEAD ... working at the, 
Royal Free Hospital, Britain's newest and largest 
teaching hospital. 

We offer an experienced Technician (Grade IV - 
Electronics) the chance of working on the design and - 

construction of specialised electronic equipment, which, 
will be used in both research and clinical applications: 
This is an excellent opportunity for a manor woman who 
holds a City and Guilds Final Technological Certificate in 
appropriate subjects and ideally has experience in the 
use of both analogue and digital circuit techniques. 

You will be working with four other Technicians and, 
apart from your design work, you will be expected tol 
carry out maintenance on a wide range of commercial 
apparatus within our purpose-built and well-equipped 
workshop. 

In addition to the salary of £4280-£5504 (including all 
allowances - starting point depending on qualifications 
and experience), we offer a first-class working environ- 
ment and a superb choice of facilities which include a 
good staff restaurant, a social club and a brand new 
recreation and leisure centre with a large sports hall, 
swimming pool and bar. 

If you would like to find out more, write to the Personnel 
Department, The Royal Free Hospital, Pond Street, 
NW3, or telephone 01-794 0500, ext. 4286. Please 
quote reference 0761. 
Camden & Islington Area Health Authority (T). 

SITS -VAC 

HCN.C.IN 
ELECTRONICS? 

Put your well. earned qualifications to good use 
by joining our expanding Medical Engineering 
Section! 
We are responsible for the maintenance of 
Important Life -Saying Medical Equipment and 
have several opportunities for Technicians with 
sound knowledge and experience of 
maintaining any of the following equipment: 

Anaesthetic Apparatus, Therapeutic and 
Diagnostic Physiological Measurement 
Machinery, Laboratory and Special Electro - 
Medical equipment. 

Salary range £4605-56918 depending on 
qualifications. 

If you would like to know more about these posts 
please contact: Mr. D. L. Hall, District Engin- 
eer (021) 5543801 Ext. 4838, or obtain an 
application from from: 

District Works Officer 
Dudley Road Hospital 
Birmingham 818 7QH 

Closing date ten days after publication of this 
advertisement. Please quote Ref. 619 / ET. 

HOLIDAY RELIEF STAFF 
WEST LONDON 

ASSISTANT FILM RECORDISTS 
To undertake the operation of tape, disc and 16mm recording and replay 
equipment in Sound Transfer areas and Dubbing Theatre Record Rooms. 
(Ref. 2025/ET). 

ASSISTANT DUBBING MIXERS 
To undertake the operation of disc and tape machines, to select and 
introduce sound effects and music required during the dubbing process 
and to act as an Assistant to the Dubbing Mixer, as and when required. 
(Ref. 2024/ET). 

A knowledge and experience of film sound transfer and dubbing 
methods, coupled with an understanding of the use of sound in television 
film production is essential, also normal hearing. 

Salary: £4,185-£4,535 p.a. (Salaries review due in April). Staff will be 
required on a temporary basis for approximately 3 months, and will be 
expected to work on a shift basis (not nights) when a shift allowance rate 
will be paid. 

Contact us immediately for application form (quote ref. and enclose 
s.a.e.): BBC Appointments, London W1A IAA. Tel. 01-580 4468, Ext, 4619. 

O Iv 
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£114.99 
BEST 

' 
Camera 

Vidicon 

CROFTON 
Tel: 

COLOUR 

t 
#t 

OFFER 

01-8911923 

+P/P 
Optional 
£6. Total 

Kit, 
Er Modulator 

MODULATOR 

V 

£3.45 
extra manual 
£124.44. 

EVER 
Lens, 

C C 
C A 
T M 

E 
R 

ail 
For 

NN - FOR 
£9.95> , 

Red, 

Inc. UHF 
Available 

Modulate, m00 

ALL TV GRAPIN%C . 
Green, Blue inputs (can be mixed(. 

now: Nascom Colour Kit. 
Inc. Graphics Software. 

SYSTEMS ' 
- 

WILLIAM STUART 
,Dower House, Billericay Road, Herongste, Brentwood, 

CM73 3SD Tel: (0277) 810244 
Essex 

Barclaycard/Access welcome 

Always correct, never 
and Leap Year. 8 digits 

and SECONDS, also 
-in -a -month STOP 

signals, built-in antenna. 

in MSF Clock, 1000Km 
outputs, £13.75. 

Receiver. £10.70. 
all parts, printed circuit, 

money back assurance, 

KITS 
Mitron, Cambridge 

MSF CLOCK 
NOW GET ABSOLUTE TIME. 

gains or loses, auto GMT/BST 
show DATE, HOURS,. MINUTES 
parallel BCD output and second 
CLOCK. receives Rugby time 
EXACT TIME for £48.80. 

60KHs Rugby Receiver, as 
range, audio and serial data 

V.L.F-7 EXPLORE 10-150KHz, 
Each fun -to -build kit includes 
case, instructions, postage, etc., 
so SEND off NOW 

CAMBRIDGE 
45 (TC), Old School Lane, 

DIGITAL DIPAGITAtibE7 pC C 

-.' - 

TR 
" 1 pF-2 a P inl5 ranges; on-bo 78 

selector. Precision resistor net- 
work and giant displays give 
direct readout in pF, nF and F. 
ASSEMBLED, ONLY £22.92 

a ALL INC. Overseas add £1. . 

' Precision Measurements, P.O. 
-.;i Box 70, Giles Lane, Canterbury, 

a ............. ... _i Kent. CT1 2UU. 
a 

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 resist transfers. and other 
drawing materials for p c boards. 

Send 15p for catalogue. 

RAMAR CONSTRUCTOR 
SERVICES 

MASONS ROAD 1 

STRATFORD-ON-AAVO.N 
WARWI.CKS, TM. 4879 

PROCESS PHOTOGRAPHY. 2:1 reduc- 
tions of P.C.B. artwork, etc. Prices for 
positives: 51/2 x 7 £3.50, 7 x 11 £4.50, 11 x 
14 £6.00. Return of post + 50p or while you 
wait for afternoon callers. D.J.S.Electronics, 
Totterdown Centre, 140 Wells Road, Totter - 
down, Bristol BS4 2AQ, 0272 776289. 
TRANSCENDENT 2000: Synthesizer. Why 
wait to build your own. Fully built. Play it for 
yourself, £200 o.n.o. Kidderminster 0562- 
741 631 (after 6 p.m.). 

E.T.I. back numbers most issues from 
1973. Also TTL, semiconductors, caps, res- 
istors, R.S. components (switches, etc.) 
cheap. S.A.E. please. Chamberlain, 9 Goffs 
Close, Crawley, Sussex, 

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, full instructions and 
battery identification chart. We 
then supply replacement batteries - you fit them. Begin now. Send 
£7.50 for complete kit and get into 
a fast-growing business. Prompt 
despatch. 

K 
WATCH BATTERY REPLACEMENT CO. (End)W 

11 Percy Avenue, Ashford, Middx., T 1 2PB 

FOR SALE: 
aeclroaica Teddy International (April 1972 to November 1979) 

Electroelca Tomorrow (single Issue) 
Hobby Electronics (November 197810 October 1979) 
Competing Today (March 1979 to September 1979) 
Personal Computing World (May 1978 te May 1979) 

Offers lai M. V. Pedersen. 19 Belgrade Street. Belot sr phone Brighton 692789. 

ADVERT 
1 IV.D EX. 

AJD DIRECT SUPPUES 
ALTER INSTRUMENTS 

70 
la AMBIT INTERNATIONAL 

AUDIO ELECTRONICS 
23 
6 BARINBLOCK LTD. 

30 BAYDIS 
86 BI PAK SEMICONDUCTORS 
14 

BS ELECTRONICS 
82 CALCULATOR SALES & SERVICE 102 

CAMBRIDGE LEARNING ENTERPRISES 70 & 71 
C. B. CITY LTD 102. 
CNILTMEAD 

37 DIROMASONICS 
50 

CLEF PRODUCTS 
76 

CODESPEED 
102 

COMP, COMP, COMP 1068107 
CRIMSON ELEKTRIK 

84 
CROFTON ELETRONICS 
C.B.C. 82 

7 DELTA TECH A CO 28 0101S0UNO LTD 
28 E.E.D.A.53 

ELECTROYALVE 
6 BREENBANK 

GREENWELD 66 
85 

GMT ELECTRONICS 
24 8 25 

NAMES LTD as 
HENRY'S RADIO 38 85894 
I.L.P. ELECTRONICS 
JPS 

44845 
LE ELECTRONICS 

95 
99 

L 8 B ELECTRONICS I8 
LEYTROMCS 

76 MAPUN 
19 8 108 MARSHALL 

48 
MENORCREST 

102 
METAC 54 & 55 MINIMS 

103 
MOUNTAINDENE 

15 
E.R. NICHOLLS 

102 
HIC MODELS 

48 
POWERTRAN COMPUTERS 98 
POWERTRAN ELECTRONICS 2 8 B. 
PROGRESSIVE RADIO 38 
PROTON ELECTRONICS 

38 
J. W. RIMMER 

38 
ROMANE ELECTRONICS 76 
R,T.V.C. 

62 
SCIENCE OF CAMBRIDGE 4 & 5 
C. N. STEVENSON 
STEVE'S ELECTRONICS 

40 
M 

SURETRON 18 
SWANLEY ELECTRONICS 

28 TANDY 
TECHNOMATIG t8 TEMPUS 

53 
TK ELECTRONICS 

84 
TRANSAN 

98 
VIOEOTIME PRODUCTS 

99 
WATFORD ELECTRONICS 12 B 13 
WEST HYDE DEVELOPMENTS 69 
WILMSLOW AUDIO 20 

ar u l eo 
Manual MW/LW 
Full medium and 
plete with speaker 
for positive or 
model. 

£ 10.25 

.ï, 
long wave tuning. Com- 
and mountings. Suitable 

negative chassis. Latest 

£ 
+ Post . 

Push -Button 
MW/LW 

One LW, four 
tuning. Complete 
tings. Latest model, 

£15.95 

'' 
-a. 

t En t 

MW buttons plus manual 
with speaker and moun- 

negative chassis only. 

+ 1.00 PosStereo 

FMI 
Cassette 
+ MW, 
Standard cassettes 
medium wave. 
Fast forward facility 
shafts. Suitable 
supplied). This 
where at £50 up. 

£40.95 

- 

, 

and FM in stereo plus 
Tone and balance controls. 

on tape. Adjustable 
for 4 or 8 ohm speakers (not 
model is discounted else- 

+ Pst 

Stereo " 
Speaker Set 
Suitable for above £4.00 
stereo unit. Good quality 
in surface mounted (pair) 
casin8Wg,peak. 

+ 
5W nominal, 

7013 Post 

Telescopic Car Antenna 
Multi -section standard type, suitable for 
angled mounting with locking key. 

E1.60 30p Post 

Metal Detector 
* Induction Balance Model 

Built with sensitivity up to 10in on 
single coin; fitted with speaker and 
meter; PP3 battery; 7in dia. search 
head. Telescopic stem. Excellent 

f pin -pointing, positive reaction to 
non-ferrous, negative reaction to 
iron. This model's normal price is 
£39.951 

£24.50 + £1,00 Post 

All goods guaranteed one year - 

10 -day money -back offer. Goods 
ex -stock at time of going to press. 
Callers by appointment only please. 
Send s.a.e. for illustrated leaflet. 

Minikits Electronics Ltd. 
880 Hainault Road 

Leytonstone 
London E.11 
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8MHz Super Quality Modulators 

6MHz Standard Modulators 

f4.90 

U.90 

C12 Computer Grade Cassettes 10 for £4.00 

Super Multi -rail P.S.U. +5 -5 +12v £29.50 

Nascom with Nas-sys Special Price 
Kit } Limited quantities £125.00 

Assembled i £140.00 

ETI Breakout Game - Chip and PCB £9:90 

S100 Expansion Motherboard for 

Nascom I 
£39.00 

Anadex Printer Paper - 2000 sheets £25.00 

Floppy Disks 53/4" Hard Er Soft 
Sectored £3.50. 

Floppy Disk Library Case 53/4" £3.50 

Lexicon Language Translator £125.00 

Modules for Lexicon £29.00 

Eprom Boards £63.00 

8K Static Ram Boards - S100 £110.00 

Grandstand Video Game £59.00 

Cartridges for Grandstand £11.99 

George Risk Ascii Keyboard £39.00 

Cartridges for Atari 
- Full Range in Stock £13.90 

Interface PET IEEE - Centronics Parállel 

Not decoded £49.00 

Decoded £77.00 

Interface to Centronics parallel for 
TRS80 £75.00 

Verocases for Nascom 1 8- 2 etc. £22.50 

Keyboard Cases £9.90 

Electric Pencil for TRS80 £29.00 

HITACHI 
PROFESSIONAL 

MONITORS 
9" - £129 
12" - £199 

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. 

only £399 
vAT 

TRS80 LEVEL 2 16K 
Fully converted 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 

NEW REDUCED 
PRICES 

8K £449 A Manamin 
16K £549 } Vár . 
32K £649 ,, 

fo r P32K 
5 The PEDIGREE PETS 

Very popular for home S business use. 8K Microsoft Basic in 

ROM. 8K Pet.32K 0 15K with new Improved keyboard. 
All with green screen. 

Extra cassette deck f55 Full range of software available. t 

32K 
£690 
+ VAT 

EXIDY 
SORCERER 

For Personal or Business Use. 
32K or 48K memory. 8K Microsoft Basic in ROM. Dual 
Cassette I/0, RS232 I/O. Parallel I/O (Centronics). 
Expansion available through optional extra 3100 

Motherboard. 69 Key keyboard including 16 key 
numeric pad. 

48K 
£790 

+ VAT 

RRP 
£859 

for 32K 

S100 EXPANSION - £199 

RRP £975 
for 48K 

48K - £690 
+ VAT 

ITT 2020 
Full colour into your own colour T.V. PALSOFT 9 digit 
floating point Basic in ROM as standard. Low and High 
resolution graphics. Built in loudspeaker. Compatible with 

most Apple Hardware add-ons and software. 

A PROFESSIONAL WORD PROCESSING SYSTEM AND 
A COMPUTER AS WELL. 

FOR ONLY 
£3250 + VAT, 

PET 32K - This is the standard 32K Pet from Commodore. 
Reverse video and graphics allow the WordPro Package to give 
simple clear and easy to read displays. 

2040 Disk Drives Twin disk drives allow large high speed 
storage for your letters, or paragraphs. Plugs in the back of the 
PET. 

NEC Spinwriter 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 priAting (128 ASCII characters) with up to five 
copies, friction 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. 

WordPro II The heart of the system - consists of a ROM and 
diskette. The ROM is inserted into a space socket inside the 
Pet. One of the most versatile Word Processing Packages 
around. 

Jonly £295 + VAT TRS80 
Expand your TR S80 by EXPANSION 
32K Memory on board.3r' INTERFACE 
Centronics parallel port. - 

Disk controller card. Real 
time clock. Requires Level 
II Basic. Interface for 2 

cassette decks. complue 

_ 1 

with power supply 

RRP 
£540 only £499 

+ 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 Paralle Bit data. 

Attaches either directly or through interfaces to Pet, Apple, 
TRS80, Sorcerer, Nascom, Compukit etc. 

RRP £690 only £590 + VAT IBM 
BROVIdnin$ SELECTRIC 

GOLFBALL 
Refurbished IBM Golfball 
Printers to new specs. 
Accepts Centronics parallel 
data Friction feed. Prints 
at 15 cps 

Attaches either directly or through interfaces to Pet, Apple, 
TRS80, Sorcerer, Nascom, Compukit etc. 

video 100 
12" BLACK Es WHITE 
LOW COST VIDEO 

MONITOR 

RRP £79 

only £69 VAT 

Ideal for home, personal and business computer systems 
12" diagonal video monitor Composite video input 
Composite video input Compatible with many com- 

puter systems Solid-state circuitry for a stable 8- sharp 
picture Video bandwidth - 12MHz + 3DB Input im- 
pedance -75 Ohms Resolution - 650 lines Minimum In 
Central 80% of CRT; 550 Lines Minimum beyond central 

80%. S 

NASCOM-2 MICRO- 
COMPUTER 

only £295 
+ VAT 

Microprocessors Z80A. 8 bit CPU. This will run at 4MHz 
but is selectable between 1/2/4 MHz This CPU has now 
been generally accepted as the 'must powerful, 8 bit pro- 
cessor on the market. 
INTERFACE 
Keyboard New expanded 57 key Licon solid state 
keyboard especially built for Nascom. Uses standard 
Nascom, monitor controlled decoding. 
T.V. The Iv peak to peak video signal can drive a monitor 
directly and is also fed to the or. -board modulator to drive 
the domestic T.V. 
1.0. On -board UART (Int 6402i which- provides serial 

handling for the on -board cassette interface or the 
RS232/20mA teletype interfawe 
The cassette interface is Kays City standard at either 300 

or 1200 baud. This is a link ^on on the NASCOM-2. 
The RS232 and 20mA leer sector will interface directly 
into any standard teletype 
The input and output s'. des c' the DART are independently 
switchable between an', o' tre options - 
i.e. it is possible to house .sp. on the cassette and ,,,,..,.i 
on the printer 
PIO There is also a total]: uncommitted Cara ̀ le- 

(MK38811 giving 16, programmable, 1O lres_. Tnese are 

addressable as 2 x 8 bit ports with compete nandsiriaKe 

controls. 
Documentation Full construction arrc'.e _ _ 

those who buy a kit and an exters,ve so¢t.-+a-e -s' -c c 

vided for the monitor and Bast. 
Basic The Nascom 2 contains a `.. s< '.' _ _e- 

J 
- 

one ROM chip with additions]'earras -ce 26EK, 20KE. 
SET, RESET for simple programT.sg 

With free 16K RAM board. 
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T Ç'OMPUKIT UK101 E O EPBOARD COMPUTER G 

Simple Soldering due to clear and concise 
instructions compiled by 

Dr. A.A. Berk, BSc. PhD. 

* 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 Dissampler 

and Monitor with each Kit. * If you want to learn about Micros, but 
did't know which machine to buy then this is the machine for you. 

Build, Understand and Program 
your own Computer for 

only a small outlay. 

KIT ONLY £199 + VAT 

NO EXTRAS NEEDED 

e_ 

AVAILABLE READY 
ASSEMBLED Et TESTED 

READY TO GO FOR £249 + VAT 

Specially designed case for Compukit in orange/black. With room for accessories. £29.50 + VAT 

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are 

needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you 

wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your 

commands and programs. By pressing the C key the world of Basic is open to you. 

This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great 

fun to use. 

Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT 

THE NEW TRS80 SURPRISE - MODEL II Fast and expandable! 
Model II operates at twice TRS-80's high speed. 

In addition to either 32 or 64 thousand characters (bytes) of internal Random Access Memory, 

one built-in 8" floppy disk stores an additional one-half million bytes, including the Disk. 

Operating System. And you can easily expand up to a four -disk system for up to two -million bytes of storage. 

Model II features upper and lower case letters. Its built-in 12" high -resolution video monitor displays 24 lines of 80 

normal characters. The profesional 76 -key keyboard (with "calculator" keypad) includes advanced functions such as 

Control, Escape, Caps, Hold, Repeat. The keyboard is detachable and moveable for convenient data entry. 

You get the enhanced Level Ill version of TRS-80's already -famous Level II BASIC language and "TRSDOS" operèting 

system, automatically loaded in memory when you "power up." (About 24K of RAM is used by this software.) 

Each time you power up, Model II thoroughly tests itself to insure proper operation. Your chosen program can appear 

immediately, without any intermediate steps or questions to answer. 

Versatility ... plug-in expandability 
Built-in input/output capabilities include two RS -232C channels, and one Centronics parallel port. 

Future expansion is provided for through four plug-in slots for optional PC boards. 

32K 1 -Disk Model II 64K 1-Disk ModelII 
£1999.00 + VAT £.00 + VAT 

3 DISK EXPANSION Q\ 
500K per Drive gives total of \` 
1.5M Byte for only £1399 + VAT 

Why do people buy more from 
COMPSHOP than anywhere else? 

* LARGER STOCKS - we hardly ever run out 
* GOOD SERVICE - we give extended warranties on all our products. 

* EXCELLENT REPAIR SERVICE - Through Compucare we repair and maintain most 
makes of personal computers. 

LAST YEAR WE SUPPLIED TO THE PUBLIC - LARGE fr SMALL 
16,000 Television Games Er 7,000 Computer Systems 

COMPUCARE 

Compucare is a company that has been set up to provide servicing 
and maintenance for the popular makes of micro -computers i.e. Sorcerer, 
Pet, Apple, TRS80, Nascom, Compukit. Our charges are £7 per hour 
plus parts. 

Because of the extensive range of spare parts stocked you can usually expect your micro to 

be repaired within 10 days for an average charge of £14 labour. 

Emergency 24 hour repairs can be handled for a £10 surcharge where possible. 

Compukits and Nascoms unsuccessfully constructed will be charged a standard £25. 

THE ATARI VIDEO £138 
COMPUTER SYSTEM - VAT 

Atari's Video Computer System now offers more than 1300 

different game variations and options in twenty great Game 

ProgramTM cartridges' 
Have fun while you sharpen your mental and physical coordination. 
You can play rousing, challenging, sophisticated video games, the 
games that made Atari famous. 
You'll have thrill after thrill; whether you're in the thick of a dogfight, 
screeching around a racetrack, or dodging asteroids in an alien 
galaxy. With crisp bright colour (on colour TV) and incredible, true-to- 
life sound effects. With special circuits to protect your TV. 

Cartridges now available All at £13.90 each + VAT 
Basic Maths, Airsea Battle, Black Jack, Breakout, Surround, 
Spacewar, Video Olympics, Outlaw, Basketball, Hunt Er Score*, 
Space War, Sky Diver, Air Sea Battle Codebreaker*, Miniature Golf. 

Extra Paddle Controllers *Keyboard Controllers - £14.90 + VAT . - £16.90 + VAT 

J Please add VAT to all prices - Delivery at cost, will be advised at time of purchase. Please make 
order quoting il cheques and postal orders payable to COMPSHOP LTD., or phone your 

BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 
CREDIT FACILITIES ARRANGED - send S.A.E. for application form. 

EN5 Telex: 298755 TELCOM G 14 Station Road, New Barnet, Hertfordshire, 10W 
'Telephone: Q1.441 2922 (Sales) 01.449 6596 
OPEN 10 am 7 pm - Monday to Saturday 

COMP 
COMPUTER 
COMPONENTS 

BAIKLITCUID 

VISA 

Close to New Barnet BR Station - Moorgate Line. Part of the Compshop Ltd. Group) 



This superb organ-build the first 
working section for just over £100. 
Full specification in our catalogue. 

Touch operated rhythm generator, the 
'Drumsette'. Construction details 25p. 
(Leaflet MES49). Specification in our 
catalogue. 

Multimeters, analogue and digital, 
frequency counter, oscilloscopes, and 
lots, lots more at excellent prices. 
See cat. pages 106 and 183 to 188 for 
details. 

61 -note touch -sensitive piano to build 
yourself. Full specification in our 
catalogue. 

A massive new 
catalogue from 
Maplin that's even 
bigger and better 
than before. If you 
ever buy electronic 
components, this is 

the one catalogue 
you must not be 
without. Over 280 
pages - some in full 
colour - it's a 

comprehensive 
guide to electronic 
components with 
hundreds of 
photographs and 
illustrations and 
page after page of 
invaluable data. 

Our hi -monthly newsletter contares guaranteed price, 
special otters and all the latest news from Maplin. 

1 

Post this '. 
coupon now for your - 

copy of our 1979-80 
catalogue price 70p. 

Please send me a copy of your 280 page 

se catalogue.I enclose 70p (plus 37p p&p). 
If I am not completely satisfied I may return the n 

catalogue to you and have my money refunded. 
If you live outside the U.K. send £135 or ten 

International Reply Coupons. 

I enclose £1.07. 

NAME 

ADDRESS 

A range of highly attractive knobs is 

described in our catalogue. Our prices 
are very attractive too! 

The 3800 synthesiser build it yourself 
at a fraction of the cost of one ready- 
made with this specification. 
Full details in our catalogue. 

i 
A pulse width train controller for 
smooth slow running plus inertia 
braking and acceleration. 
Full construction details in our 
catalogue. 

Speakers from 1''/a inch to 15 inch; 
megaphone. PA horns, crossovers etc. 
They're all in our catalogue. 
Send the coupon now! 

ETI 3/80 

A wide range of disco accessories at 
marvellous prices. Our catalogue has 

all the details. 

A very high quality 40W per channel 
stereo amplifier with a superb 
specification and lots of extras. 
Full construction details in our 
catalogue. 

A genuine150W per channel stereo 
disco to build yourself. 
Full specification in our catalogue. 

n iin All mail to:- 
RO. Box 3, Rayleigh, Essex SS6 8LR. 

Telephone: Southend (0702) 554155. 
Shop: 284 London Road, Westcllif-on-Sea. Essex. 
(Closed on 

ELECTRONIC SUPPLIES LTD Telephone:d Southend) (0702) 554000. 



NEWS:Digg 

New Babanis 
Amaze your friends with the 
number of uses to which you 
can put a single IC. You won't 
'be short of ideas with `Single IC 
Projects' by R. A. Penfold. This 
127 page volume from Bernard 
Babani is divided into five 
sections. covering ;ow level 
audio circuits, audio power 
amplifiers. timers, operational 
amplifiers and miscellaneous 
circuits. 

Each circuit suggestion be- 
gins with a brief description of 
the chip used, together with a 
table of its chief characteristics. 
In each case a circuit diagram, 
practical layout, constructional 
details and parts list is given. 
These twenty simple projects 
could be yours for £1.50. 

Also from Babani is Book 3 in 
their Elements of Electronics 
series. Book 3 continues this 
introduction to electronics with 
sections on semiconductor 
physics and characteristics. 
Basic semiconductor applica- 
tions are described, including 

rectifiers, amplifiers, oscilators 
and switches. Book 3 of Ele- 
ments of Electronics by F. A. 
Wilson (204 pages) is priced at 
£2.25. 

If you have trouble getting 
these books they are available 
direct from the publisher, Ber- 
nard Babani (Publishing) Ltd, 

The Grampians, Shepherds 
Bush Road, London W6 7NF. A 
complete catalogue of Radio 
and Electronics Books is also 
available from this address. 
Please sent a stamped, ad- 
dressed envelope. When order- 
ing books, please send enough 
to cover postage. 

Anti -Gravity 

Meter 
You won't havé a smashing 
time with this meter. The 3012 
from Dorman Smith In- 
strumentation is a drop proof 
pocket tester giving DC volts 
(0V3 to 1000V), DC current (50 
uA to 300 mA), AC volts (10V to , 

1000V) and resistance (10k to 
1M ranges). 

The meter will withstand 
being dropped from one metre - the height of the average 
workbench or jacket pocket. It 
incorporates a taut band move- 
ment and fuse protection. 
Power is from a size AA 1V5 
battery. 

The 3012 pocket test is avail- 
able for £27 plus VAT including 
batteries, test leads, soft case 
and strap from Dorman Smith 
Instrumentation, Blackpool 
Road, Preston PR2 2DQ. 

Tick Talk 
If you have about a hundred 
dollars to spare you can invest 
it in the latest in alarm watches. 
The communicator, from 
Windert, uses a 64 kilobyte 
memory chip to carry its com- 
puter voice. It `tells' you the 
time, talks you awake in the 
morning and nags you if you 
don't get up (makes the wife 
redundant). 

The time, alarm and snooze 
messages are to be available in 
English, French, German and 
Spanish. In the not -so -distant 
future Windert have pro- 
phesied the development of 
programmable voice command 
watches and even the sci-fi 
cliché - watches with built-in 
TV screens and transmitters. 

See-Thru Tops 
Boss Industrial Mouldings have 
extended their BIM 2000 range 
of Bimboxes to include a new 
two part, deep profile version. 
Base and lid are available in 
black, grey, orange or blue, 
with the additional option of a 
clear lid. As with the rest of the 
Bimbox range, the new versions 
have 5.08 mm (0.2in) spaced 
slots on all sides of the base to 
support 1.5 mm PCBs. 

The clear lid version is ideal 
for applications where viewing 
of, but not necessarily access 
to, internal components is req-. 
uired. The new Bimboxes, each 
80.2 x 150.4 x 76 mm, are avail- 
able from Boss Industrial 
Mouldings Ltd, 2 Herne Hill 
Road, London SE24 OAU. 

Sat 54 
Where Are You? 

Well, it was Satcom 3 actually, 
but the plot is reminiscent of 
that old, old American telly 
series. The Car 54 in this case, 
however, was an RCA communi- 
cations satellite, last heard of in 
December, 22,000 miles above 
mother Earth. 

If anyone finds a communi- 
cations satellite answering to the 
name of Satcom 3, send it to 
RCA, nto us. Mind you, if it has 
gone up in a puff of smoke, it 
has probably burned up on its 
way back to Earth. NASA quick 
to assure us that it won't cause 
another Skylab incident. So, 
you needn't dust off your anti - 
Skylab umbrella, yet. 

Key Box 
If you have a QWERTY key- 
board, we can now tell you 
where to put it. Vero have in- 
troduced an attractive two- 
tone brown 17in. wide modular 
keyboard enclosure designed to 
house most universal layout 
QWERTY keyboards. 

The front panel can be slid 
out for service or programming 
by removing the base screws 
and the end moulding, so there 
are no visible fixing screws on 
the front panel. 

The enclosure can be sup- 
plied in non-standard lengths to 
allow the addition of extra key- 
pads, etc. 

The modular keyboard en- 
closure is available from Vero 
Electronics Ltd, Industrial Es- 
tate, Chandler's Ford, East- 
leigh, Hampshire S05 3ZR. 

CMOS 
Class 
Having trouble getting to grips 
with your CMOS? Understan- 
ding CMOS Integrated Circuits 
by Roger Melen and Harry 
Garland is an introduction to 
CMOS, covering everything 
from how the chips are made to 
a few simple practical CMOS 
circuits. 

Almost half of the book is 
devoted to a summary of types 
of logic gates, semiconductor 
physics and CMOS fabrication 
techniques. The remainder gets 
down to the nitty gritty - 
CMOS circuit design, including 
waveform generators and 
information-processing 
circuits. 

This 144 page American 
paperback is available in the 
UK from Prentice/Hall Inter- 
ational, 66 Wood Lane End, 
Hemel Hempstead, Herts, HP2 
4RG for £3.60. 
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WATFORD ELECTROFICS 
33/35 CARDIFF ROAD, WATFORD, HERTS, 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 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS 
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. 

VAT 
Export 

orders 
no VAT. Applicable to U X. Contontin only. Unions stated otherwise, ell priai en excitants of VAT. Pies. add 15% to all prias. 

Ws wools thousands moue ibnn. It paye to Welt us. W a are situated behind Watford Football Ground. Nserost Underground/BR Station: Watford High Street. Open Monday to Saturday. Ample Free Cer. Parking space available.. 

POLYESTER CAPACITORS: Axial lead type. 
400V: 1nF, 1n5, 2n2, 3n3, 4n7, 6n8, 10n, 15n 9p; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100n 17p; 
150n, 220n 249; 330n, 470n 41p; 680n 48p; 1,F 64p; 2,2 82p. 
160V: 10nF, 12n, 39n, 100n, 150n, 220n 11p; 330n, 470n 19p; 680n, 1,F 22p; 2.2m F 32p; 4.7 p F 36p. 
1000V: 10n, 15n 20p; 22n 22p; 47n 26p; 100n 38p; 470n 53p; 1 p F 175p. 

POLYESTER RADIAL LEAD CAPACITORS: 250V: 
10n, 15n, 22n, 27n Sp; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n, 
330n 13p; 470n 17p; 680n 19p; 1 p 22p; 1e 5 30p; 2,2 349. 

ULTRASONIC 
TRANSDUCERS 

40KHz 350p pr. 
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in p F). 500V: 10 40p; 47 689; 260V: 100 
659; 63V: 0.47, 1 0, 1.5, 2.2, 3.3, 4.7, 6.8, 8, 10, 15, 22, 8p; 47, 32, 11p; 63, 100, 27p; 50V; 50, 100, 
220, 25p; 470, 32p 1000, 50p; 40V: 22, 33, Sp; 100, 12p; 2200, 3300, 85p; 4 00, º69; 36V: 10, 33, 7p; 330, 470, 32p; 1000, 50p; 29V: 10, 22, 47, 6p; 80, 100, 160, Sp; 220, 250, 13p; 470, 640, 26p; 1000, 27p; 1500, 30p; 2200, 4ßp; 3300, 829; 4700 859; 16V: 10, 47, 68, 7p; 100, 125,11p; 220, 330, 149; 470, 18p; 1000, 1500, 20p; 2200, 341.; 100: 100, 61.; 640, 12p; 1000, 149. 
TAG -END TYPE: 450V: 100, F 180p; 70V: 4700, 165p; 64V: 33001301.; 2500 691.; 50V: 4700 150p; 3300 105p; 2200 999; 40V: 15,000 390p; 4700 120p; 4000 02p; 3300 1139; 500 66p; 30V: 4700 90p; 25V: 15000195p; 6400 105p; 4700 85p; 3300 80p; 2200 601.. 

TANTALUM BEAD CAPACITORS 
35V: 0.1,F, 0-22, 0-33, 0-47, 0-68, 
1-0, 2.20F, 3-3, 4-7, 6-8. 26V: 1-5, 10. 
20V: 1-5. 16V: 10,F 139 each. 
181/: 15. 22 25p. 47, 100, 22040p. 
100: 15, 22, 33, 201.. 
61f: 47, 68, 100 Sop; 3V: 100 20p. 

POTENTIOMETERS: Rotary, Carbon,. 
Track. 0.25W Log & 0.5W Lin. 4700, 
6800, 1K0 & 2K0 (Linear only) Single 
Gang 27p 
5K0 -2M1) Single Gang Log & Un. 27p 
5K0 -2M0 Single Gang D/P Switch 85p 
5K0 -2M0 Double Gang Log & Lin 78p 

MYLAR FILM CAPACITORS 
100V: 0-001. 0-002, 0005, 0-01,F Sp 
0.015, 0-02, 0-04, 0-05, 0-056,F 7p 
0.14F, 9p. 0-2 11p. 50V: 0.475F 129 

CERAMIC CAPACITORS 50V 
Rangs: 0-5pF to 10,000pF 
0-0158F, 0-0226F, 0-033,F 
0.047,F 5p; 0.1,F, 0.2,F 

49 
5p 
7p 

SLIDER POTENTIOMETERS 
0-25W log and linear values 60mm 
5K0 -500K0 single gang 809 
10K0 -500K0 dualgang 809 
Self Stick Graduated Bezels Sop 

SILVER MICA (Values in pF) 3-3, 4-7, 
6-8, 10, 12, 18, 22, 33, 47, 50, 68, 75, 
82, 85, 100, 120. 150, 220 9p each 
250, 270, 300, 330, 360, 390, 
470, 600, 800, 820 169 each 
1000, 1200, 1800, 2000 209 each 

PRESET POTENTIOMETERS 
0.1W 500-5M0 Miniature Vertical 
& Horizontal 7p 
0-25W 1000-3-3MO hºriz. larger 10p 
0-25W 2000-4-7M0 Vert. 101. 

POLYSTYRENE CAPACITORS: 
10pF to inF 8p; 1.5nF to 47nF 10p 

MINIATURE TYPE TRIMMERS 
2.5-6pF; 3-10pF; 10-40pF 22p 
5-25pF; 5-45pF; 60pF; 88pF 30p 

COMPRESSION TRIMMERS 
340pF, 10-80pF; 25-190pF 30p 
100.500pF45p 400-1250pF 58p 

RESISTORS - Erie make 5% Cärbon 
Miniature High Stability, Low noise 

RANGE VAL 1-99 100+ 
'/aW 2.204.7M E24 2p 19 
'//W 2.204.7M E12 2p Sp 
1W 2.20-10M E12 Sp 4p 
2%Metal Film 100 -IMO Sp 4p 
1%0.5W510 -1M E24 Sp Sp 
1004- price applies to Resistors of each 
type not mixed values. 

GAS & SMOKE DETECTORS 
TGS 812 & 813415p; Socket 259 

THERMISTORS: V41034, 1039, 
1040, 1055, 1056, 1058, 1066, 1067, 
1098, 1100 249 each. 

JACKSONS VARIABLE CAPACITORS 
Dielectric 0 2 365pF with slow 
100/300pF 1759 motion Drive 345p 
500pF 2059 00208/176 2859 
6:1 Ball Drive with slow 
4511 /DAF 1159 motion drive 3454 
Dial Drive 4103 C804-SpF: 10: 15: 

6.1/361 
6501. 25: 50pF 175p 

Drum 401. 100,150pF 285p 
01-365pF 245P 'L' 3x310pF 5959 
00 2 3650E 2759 00.3x25pF 430p. 

RF CHOKES 
1 p H. 4.7. 10. 22. 33. 47. 100. 200. 470 
750. 1 m H. 2.5. 5.10 30p each 
43mH. 100 609eaeh 

21/2 x 33/4" 
2'h x5" 
3%x33/." 
3%x5" 
21/2 x 17" 
334 x 17" 
4%x17" 
Pkt of 36pins - 201. DIP Board 2889 
Spot face cutter 85p 

VD Board 901. 
Pin insertion tool 120p 

EURO BREADBOARD 630p. 
VERO BREADBOARD 3409 

VEROBOARD 0.1 0.15 0.15 
(copper clad) (plain) 

48p 36p 249 
55p 501. 319 
55p 501.- 
629 879 43p 

1899 1351. 92p 
218p 1ße 1201. 
280p - 163p 

VERO WIRING PEN 
Plus Spool 325p 
Spare spool (wire) 801. Combs 7p each 

DIODES 
BÁ102 15 
AÁ119 18 
Á4Z15 16 
BV100 24 
BY126 12 
BY127 12 
CR033 157 
0A9 75 
0447 12 
0470 12 
0A79 15 
0481 15 
0A85 14 
0490 7 
0491 7 
0A95 8 
0A200 9 
04202 8 
N914 4 
N916 5 
N4001/2 5 
N4003 6 
54004/5 8 
N4006/7 7 
N4148 4 
45404 17 
S44 20 
34/100V 15 
34/400V 20 
3A/600V 27 
3A/1000V30 

BRIDGE 
RECTIFIERS 
(plastic case) p 
IA /50V 20 
IA /100V 22 
14/ 200V 25 
IA/400V 29 
14/600V 34 
2A/50V 35 
2A/100V 44 
2A/200V 46 
24/400V 53 
2A/600V 65 
4A/100V 72 
4A/400V 79 
6A/100V 73 
6A/200V 78 
6A/400V 85 
BY164 58 
VM18 DIL 50 

ZEN ERS . 

Range: 2V7 to 
39V 400mW 

Sp sieh 
Range: 3V3 to 
33V. 1.3W ' 

169 each 

FERRIC CHLORIDE 
1lb bag Anhydrous 869 + 35p P&P 

NOISE' 
Z5J 180 

DALO ETCH RESIST PEN + spare tip 769 
COPPER CLAD BOARDS 
Fibre Single- Double- SRBP 
Glass sided sided 9,5"x8.5" 
6" x 6" 759 909 80p 
6" x 12" 130p 1759 

VARICAPS 
MVAM115 

140' 
84102 25 
88104 40 
881058 40 
BB106 40 

SOLDERCON PINS 
100 50p; 500 200p 

HEADER PLUGS 
14pin 359; 16pin 39p 

DIL SOCKETS 
(TEXAS) Low Win 

prof. Wnp 
Spin 10p 25p 

14pin 12p 35p 
16pin 13p 46p 
18pin 189 62p 
20pin 22p 85p 
22pin 25p 701. 
24pin 389 78p 
28pin 39p 85p 
36pin - 105p 

Vein 509 1091. 

EDGE 
CONNECTORS: 
(Double type 

.1 .156 
2x10 way - 859 
2x15 way 999 
2x18 way 115e 1201. 
2x22 way 130p 135p 
2025 way 1491. 1609 
200 way 170p - 
2x36 way 1949 - 
2x40 way 210 - 
2x43 way 2329 - 

TRIACS 
3A200V 49 
34400V 50 
8A100)/ 54 
FA400V 64 
8A800V 108 

124100V 60 
12A400V 70 
12A800V 115 
164100V 240 
164400V 105 
164500V 120 
25A500V 235 
254800V 295 
T2800D 120 

SCRs 
Thyristors 
0.64200V 30 
0.8Á100V 30 
0.84200V 35 
5AIOCV 32 
ó4400V 39 
5Á600V 43 
8Á300V 48 
8Á500V 58 
8Á600V 85 
12A100V 42 
12Á300V 59 
124500V 92 
124 800V 120 
BT106 150 
BT116 150 

C -106D 38 
TIC44 22 
TIC45 25 
2N4444 140 
2N5064 35 

D IAC 
ST2 20 

COMPUTER ICs 
2102-2 225 
2111 195 
2112-2 260 
2114 449 
2708 675 
27L08 995 
4116-16 1026 
4047 760 
6502 995 
81L895 125 
81LS96 126 
81LS97 135 
AY -3-1015 550 
AV -5-1013 399 
AV -5-2376 .920 
MC1488 85 
MC1489 80 
MC14411 895 

MC14412 1080 
MK4027-2 470 
MK4027-4 350 
MK4116-4 1025 
MK4118-4 2099 
RO -3-2513 850 
SFF96364E 1050 
5E071301 820 
TMS2716 (3V11700; 
TMS4035 250 
TMS4039 250 

"TMS4045 1083 
TMS6011 366 

I ZSO CPU 2.5M 990 
Z80 CPU 4M 1009 
Z80 P10 660 
Z80 Olt 565, 

LINEAR ICs 

702 75 
709 14 pin 38 
709C 8 pin 38 
710 67 
723 14 pin 38 
733 99 
741 8 pin 17 
741T05 35 
-747C 14 pin 70 
748C 8 pin 36 
753 8 pin 160. 
810 160 
AY -1-0212 580 
AY -1-1313A 860 
AY -1-1320 316 
AY -1-5050 190 
AV -1-5051 145 
AY -I-6721/6 195 
AY -3-1270 840 
AY -3-8500 390 
AV -5-1224A 260 
AY -5-1230 450 
AY -5-1315 680 
AV -5-1317A 630 
AY -5-2376 .980 
AY -5-3500 510 
AY -5-3507 415 
AV -5-3600 1090 
AY -54007D 650 
AV -5-8100 736 
CA3011 110 
CA3012 150' 
CA3014 167 
CA3018 88 
CA3019 70 
CA3020 188 
CA3023. 191, 
CA3028A 80 
CA3035 235' 
CA3036 115 
CA3043 275 
CA3045 385 
CA3046 71 
CA3048 214 
CA3075 213 
CA3080E 85 
CA3081 190. 
CA3085 95 
CA3089E 215 
CA3090AQ 375 
CA3123E 150 
CA3130 90 
CA3140 48 
CA3160 95 
CL7106 795 
CL7107 975 
CL8038CC 335 
CM7205 1150 
CM7215 1050 
CM72164J 1950 

TRANSISTORS FR81 24 TIP31A 
FR98 . 106 TIP31C 

AC125 35 BC214L 10 FX81 46 TIP32A 
AC126 25 BC307B 12 FX84 26 TIP32C 
AC127 22 8C308 12 FX85 28 TIP33C 
AC128 20 BC327 12 FX66 28 TIP34 
AC141 27 BC328 15 FX87 26 TIP34A 
AC142 28 BC338 12 FX88 28 TIP34C 
AC176 25 BC441 27 FY50 21 TIP35A 
ACY17 60 8C461 27 FY51 21 TIP35C 
ACY18 60 BC477 35 FV52 21 TIP36A 
ACY19 60' BC516 38 FY53 28 TIP36C 
ACY20 53 BC517 10 FY64 40 TIP41A 
ACY21 40 BC547 7 FY71 20 TIP41B 
ACY22 60 BC548 10 RY39 39 TIP42A 
ACY28 60 BC549C 15 SX2D 20 TIP42B 
ACY39 90 BC556 15 SX26 76 TIP120 
ACV41 39 BC557 90. SY95A 18 TIP121 
AD149 76 BC558 10)- U105 115 TIP142 
AD161 42 BC559 57` U205 126 TIP147 
AD162 42 BCY30 50 U208 216 TIP2955 
AF114 60 BCY39 78 421 65 TIP3055 
AF115 60 BCY40 -48 M08001 179 TIS43 
AF116 60 BCY42 14 MJ491 176 T1S44 
AF117 50 BCY70 14 MJ2955 105 TIS45 
AF118 75 BCY71 18 MJE340 64 TIS46 
AF139 40 BCY72 25 MJE370 58 TIS68 
AF178 76 BD124 116 MJE371 54 71090 
AF186 60 BD131 42 MJE520 65 TIS91 
AF239 42 BD132 42 MJE521 74 ZTX107 
ASZ21 60 BD133 50 MJE2955 90. ZTX108 
BC107 10 ' BD135 30 MJE3055 70 ZTX109 
BC107B 10 130136 30 MPF102 66 ZTX300 
BC108 10 8D137 30 MPF103 38 2o(301 
BC108B 10 BD138 35 MPF104 38 ZTX302 
8C108C 12 130139 30 MPF105 36 ZTX303 
BC109 10 BD140 30 MPF106 40 ZiX304 
eC109B 12 BD144 188 MPSA05 15. ZiX314 
BC109C 12 BD145 175, MPS/106 18' ZTX326 
BC114 20 BD205 110 MPSA12 22 ZTX341 
BC115 20 BD245 70 - MPSA55 22 ZTX500 
BC117 20 BD378 32 MPSA56 22 ZTX501 
BC119 28 Bo434 70 MPSUO2 68 ZTX502 
BC140 26 BD517 86 MPSU05 60 ZTX503 
BC142 26 BD695A 86 MPSUO6 60 ZTX504 
BC143 26. BD696A 28 MPSU52 65 Z7X531 
80147 9 8E115 25 MPSU55 56 ZTX550 
BC147B 10 8E154 29 MPSU56 80 40311 
bc148 8 8E158 30 0C26 170 40313 
BC1488 10 8E167 25 0C28 120 40315 
BC149 9 8E173 24 0C35 125 40316 
BC149C 10 8E177 25 0C36 130 40326 
BC153 20 8E178 30 0041 126 40327 
BC154 1 8E179 35 0042 48 40347 
BC157 1 6E180 10 0C43 56 40348 
BC158 1 6E194 11 0044 55 40360 
BC159 1 8E195 12 0C45 30 40361 
80160 29 6E196 12 0070 35 40362 
BC167A 1 8E197 16 0071 28 40468 
BCi68C 1 13E198 18 0072 35 40408 
8C169C 1 8E199 29 0074 60 40411 
BC170 1 6E200 18 0075 46 40594 
BC172 1 BF224A 24 0076 36 40595 
BC177 1 BF244B 60 0077 78 40603 
BC178 1 BF256A 50 0081 36 40673 
BC179 1 8E2568 46 0082 50 25697 
BC162 1 6E257 30 0083 48 24698 
BC183 1 BF258 28 0084 46 214699 
BC184 1 8E259 28 00140 110 247064 
BC182L 1 8E451 20 0C170 85 25708 
BC183L 1 8E336 35 00171 46 2N918 
BC184L 1 8E594 30 00200 48 2N1131 
BC187 2 8E595 20 TIP29 43 2N1132 
80212 BFR39 26 TIP29B 56 2N1303 
BC212L BFR40 26 TIP29C 80 251304 
BC213 BFR41 24 TIP30 32 2N1305 
BC213L BFR79 24 TIP30B 40 251613 
BC214 BERM 24 TIP30C 43 2N1670 

ICM72168 1960 
ICM7216C 1950 
ICM7217A 780- 
ICM7555 89: 
LD130 462 
LF356 98 
LM10 325 
LM301AP 23. 
LM308T 70 
LM311 80 
LM318S 196 
LM324A 45 
LM339 70 
LM348 90 
LM349 125 
LM379 375 
LN1380 80 
LM381N 146 
LM382 125 
LM386 89 
LM387 150' 
LM1458 40 
LM3900 60. 
LM3909N 70 
LM3911 125 
.LM3914 240 
LM13600 135 
M252AA 626 
M253AA 795 
MC663 275 
MC1204 000 
MC1301 79 
MC1303 88 
MC1304P 280 
MC1310P 175 
MCI312PQ 195 
MC1495 350 
MC1496L 92 
MC1596 000 
MC3302 000 
MC3340P 120 
MC3360P 120 
MC3401 52 
MC3403 135 
MEM780 205 
MFC6040 97 
MK50253 850 
MK50362 850 
MK50398 635 
MM5303 636 
MM5307 1275 
MM57160 620 
NE515 60 
NE518 210 
NE543K 210 
NE544 185 
NE555 20 
NE556DD 65 
NE560 325 
NE561 386 
NE562B 410 
NE564 425 _ 

NE565A 120 
NE566 180 
NE 67V 170 
NE 70 375 
NE 71 420 
RC4136D 110 
SAD1024A 1350 
SG 402 295 
SN 6003N 170 
0576013 170 
SN76013ND 130 
SN76018 148 
SN76023 170 
SN76023ND 130 
SN76033N 196 
SN 61155 215 
SN 6131 110 
SN 62275 95 
5576477 200 
SN76660 120 
SP 629 295 
744550 50 
TAA960 320 
TAA621AX1. 228 
TAA661A 185 
TAA700 353 
TAD100 159 
TBA120S 70 
TBA540Q 220 
TBA550Q 330 
7846414 12 
BX or 8X11 250 
TBA651 190 
TBA800 00 
TBA810 95 
TBA820 70 
TBA920Q 280 
T13A9900 270 
TCA2700 220 
7C4965 120 
TDA1004 290 
TDA1008 310 
TDA1022 575 
TDA1024 105 
1042020 320 
TL061CP S4 
TL062CP 125 
TL064CN 159 
TL071 45 
TL072CP 90 
TL074CN 140 
TL081CP 42 
,TL082CP 86 
TL083CP 96 
TL084CN 120 
UAA170 150 
UAA180 150 
ZN414 60 
ZN424E 130 
ZN425E 415 
ZN1034E 200 
ZN1040E 685 

TTL 74'' 
(TEXAS) 
'740011 
7401, -_ 11 
7402 11 
7403 12 
7404 12 
7405 - 13 
7406 23 
7407 30 
7408 15 
7409 15 
7410 12 
7411 14 
7412 18 
7413 21 
7414 32 
7416 23 
7417 28 
7420 14 
7421 25 
7422 19 
7423 17 
7425 18 
7426 19 
7427 19 
7428 19 
7430 12 
7432 15 
7433 20 
7437 17 
7438 18 
7440 11 
7441 52 
7442 36 
7443 50 
7444 52 
7445 43 
7446 45 
7447 43 
7448 45 
7450 16 
7451 16 
7453 16 
7454 181 
7460 13 
7470 23 
7472 23 
7473 20 
7474 20 
7475 23 
7476 22 
7480 38 
7461 70 
7482 49 
7483 41 
7384 80 
7485 52 
7486 16 
7489 120 
7490 23 
7491 23 

7492 26, 
7493 22 
7494 48 
7495 3q 
7496 34 
7497 º8 
74100 75 
74104 .65 
74105 62 
74107 30 
74109 32 
74110 38 
74111 50 
74116 120 
74116 66 
74119 89 
74120 79 
74121 25 
74122 31 
74123 35 
74125 33 
74126 31 
74128 60 
74132 , 42 
74136 55 
74141 42 
74142 160 
74143 250 
74144 250 
74145 45 
74147 90 
74148 80 
74150 50 
74151 37 
74153 37 
74154 80 
74155 36 
74156 38 
74157 38 
74159 120 
74160 45 
74161 45 
74162 45 
74163 45 
74164 50 
74165 50 
74166 60 
74167 110 
74170 59 
74172 350 
74173 65 
74174 50 
74175 75 
74176 50 
74177 45 
74176 53 
74179 53 
74180 45 
74181 110 
74182 35 
74184 105 
74185 SO 
74188 175 

74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74220 
74221 
74246 
74247 
74248 
74249 
74251 
74265 
74273 
74278 
74279 
74263 
74284 
74285 
74290 
74293 
74298 
74365 
74366 
74367 
74368 
74390 
74393 
74490 
75150 
75450 
75451 
75452 
75454 
75491 
75492 

38 
43: 
5t 
55 
70 
86 
63 
76 

135 
165 
146 
166 

50 
66 
84 
62 
72 
00 

125 
145 

60 
48 
43 
46 
45 
45 
36 
20 
24 
11 
11 
11 
13 
16 
20 
26 
17 
24 
45 
20 
15 
15 
17 
15 
25 
25 
26 
60 

125 
66 
85 
52 
82 
80 

105 
43 
45 
42 
80" 

96 
280 
98 
90 
67 
25 
40 
30 
19 
19' 

33 
28 
22 
24 
50 
50 
36 
23- 

160. 

2416718 120 
242160 350 
252217 43 
2522184 34 
2522194 22 
2522204 23 
2522214 23 
2N2222A 20 
242303 45 
242368 21 
2523694 16 
2N2483 28 
252484 30 
252646 48 
252784 55. 
2N2904 24 
2529054 22 
242906 22 
2N2907 22 
2529074 22 
252926G 10. 
243011 24 
243053 19 
243054 55 
253055 48 
253108 32 
243442 140 
2N3663 14 
2N3702 10 
2N3704 10 
243705 10 
253706 10 
243707 10 
243708 11 
2N3709 11 
253710 10 
243711 10 
253771 179 
253772 195 
243773 268 
243619 20 
253820 45 
243823 70 
243666 90. 
2N3903 20 
2N3904 18 
243905 18 
2N3906 17 
2N4037 52 
244058 17 
2N4061 17, 
254062 17 
254859 85 
244871 50 
245172 26 
255179 60 
255191 70 
255305 40 
255457 32 
255458 32 
255459 32 
245485 35 
2N5777 45 
2N6027 40 
256109 50 
2SD234 50 
35128 112 
34140 112 

45 
45 
45 
45 
42 
40 
47 
45 
SO 

000 
120 
132 
204 
204 
240 
204 
125 

83 
320 
220 
119 
173 
385 
395 
129 
160 
186 
128 
118 
115 
124 
184 
184 
188 
120 

84 
70 
70 

225 
89 
94 

0262 
S297 326 
S288 210' 
S470 3251 
S472 1150( 
S475 8251 

74L 
74L00 
L30 
L47 
L75 
L85 
L121 
L123 

65 
70 

5$9 
298 
525 
ISO 
495 

74S 
74500 
SO4 
0132 
S138 
5158 
0188 
S189 
S194 
S195 
S241 

60 
73 

350 
250 
524 
210, 
168 
195` 
795 
195 

74LS 
00 11 
01 11 
02 13 
03 13 
04 14 
05 23 
08 22 
09 22 
10 20 
11 22 
12 23 
13 38 
14 75 
15 30 
20 20 
21 22 
26 48 
27 28 
28 48 
30 22 
32 27 
33 39 
37 39 
38 39 
40 28 
42 98 
47 63 
48 120 
49 120 
51 24 
54 28 
55 30 
63 150 
73 46 
74 41 
75 48 
76 40 

'78 40 
83 115 
85 118 
86 43 
90 38 
91 104 
92 89 
93 89 
95 116 
96 118 
107 44 
109 55 
112 65 
113 50 
114 50 
122 70 
123 70 

WELCOME 

895 124 180 
125 80 
'126 60 
132 95 
136 65 

'138 85 
139 85 
145 108 
147 170 
148 173 
151 96 
153 76 
155 96 
156 98 
157 78 

,158 $5 
.160 128 
161 98 
'162 138 
163 102 
164 114 
165 75 
166 225 
170 288 
173 105 
174 108 
175 110 
181 398 
183 298 
190 140 
191 140 
193 130' 
194 166 
195 136 
196 100 
197 140 
221 98 
240 236 
241 232. 
242 232 
243 232 
244 155 
245 270 
247 190 
248 190 
249 180 
251 134 
253 142 

'257 110 
258 110 
259 160 
261 450 
266 52 
273 244 
275 250 
279 68 
263 192 
25C 128 
293 128 
295 185 
298 168 
324 240 
325 290 
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wATFORD E! ECTRONICS 

THE DIGITAL FREQUENCY METER with a Difference 
0-150MHz in 5 ranges. 
Large 8 -digit display for high accuracy 
Period and time interval facility. 

' Unit counter up to 99, 999, 999 
10MHz crystal timebase 
Hold and reset buttons plus built-in PSU. 

Aft tlmoe features and more for less than half the price of an ordinary frequency meter. The 
DFM2000 has all its components including the displays, switches and transformer mounted 
on one double sided PC board. Assembly is simplicity itself especially since interwiring has 
been eliminated. This is a high quality design and will make a truly professional digital 
frequency meter that am4constructor will be proud to own. 

Price: Only £64.50 Kit (P&P 65p). 
Probes: Optional extra £8.75 

OHIO SUPERBOARD II 
Only £188.00 

Superboa -c s:.ppied fully assembled and tested to 
Brier 'V seec=ca ro^. Also included at no extra cost 4 
maniples arrd a Cassette with programmes. Requires 
+5V a: 3.4 and a Video Monitor or TV with RI Convertor 
to be up and .rn:ng. (Data sheet supplied. We can also 
supply Pe º F Convertor and Power Supply in Kit form or 
ready -bur, . 

6K Microsoft BASIC in ROM. 4K Static RAM - on 
BOARD expandable to 8K. Full 53 Key Keyboard with 
Upper Lower Case & User programmability and a lot 
more. See n for yourself. Continuous demonstration on 
at our reef stop. 
Power Supply Kit (SV /3A) incl. RF Convertor £21-60 
Ready-burlt & Tested £28.50 
Extra 4K of RAM £35.00 
Specelty Designed Case £25.00 
610 Expansion Board with 8K RAM £188 i ssembter Editor plus Manual £26 
Extended Monitor plus Manual £10 
Basic Tutor Tapes £27 

SWITCHES 
TOGGLE: 2A, 250V. 
SPST 26p 
DPST 94p 
DPDT 33p 
4 pole on/off 54p 

SUS -MIN TODDLE 
SP changeover 
SPST on/off 
SPST biased 85p 
DPDT 6 tags 70p 
DPDT centre off - 795 
DPDT Biased 1155 

SLIDE 250V: 
1A DPDT 14p 
lA DPDT c/over 15p 
%A DPDT 13p 
4 pole 2 -way 24p 

PUSH SUTTON 
Spring tasded 
SPST on/off Sop 
SPDT c/ over 65p 
DPDT 6 Tag 85p 

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

ROTARY: Make you own multiway Switch. 
Adjustable Stop Shafting Assembly. Accom- 
modate up to 6 Wafers 75p 
Mains Switch DPST to fit 34p 
Break Before Make Wafers. 1 pole/12 way. 
2p/6 way. 3p/4 way. 4p/3 way. 6p/2 way 

47p 
Spacer and Screen 5p 
ROTARY: (Adjustable Stop) 
1 pole/2 to 12 way, 2p/2 to 6 way, 3 
pole/2 to 4 way, 4 pole/2 to3 way 41p 
ROTARY: Mains 250V AC. 4 Amp 45p 

CRYSTALS 
100KHz 323 
455KHz 383 
1 MHz 323 
1.008M 395 
1.28MHz 392 
1.6MW 323 
1.8MHz 323 
1.8432MHz 382 
2.4576MHz 382 
3.2768M 323 
3.57954M 195 
4.000MHx 290 
4.032Mhz 323 
4.433619M 135 
5.0MHz 355 
5.185M 323 
6.5536M 200 
7.680M 323 
'8.86723M 323 
'9.375M 323 
10.0MHz 323 
10.7MHz 323 
12MHz 392 
14.3181MHz 300 
18MHz 323, 
18.432M 323 
20.0MHz 323 
27.648M 323 
48.0MHz 323 
100.00MHz 323 

TRANSFORMERS (Mains Prim. 220-240V) 
6-0-6V; 9-0-9V; 12-0-12V 100mA 95p 
3VA 0-6V 0-6V (PCB mounting) 150p 
8VA 6V -.5A 6V -.SA; 9V -.4A 9V -.4A; 12V -.3A 
12V -.3A; 15V -.25A 15V -.25A 195p 

12V: 4.5V -1.3A 4.5V -1.3A; 6V -1.2A 6V -1.2A; 
12V -.5A 12V -.5A; 15V -.4A 15V: -.4A; 20V -.3A 
20V-.35 220p (20p p&p) 
24VA: 6V -1.5A 6V -1.5A; 9V -1.3A 9V -1.3A; 
12V -1A 12V -1A; 15V -.8A 15V -.8A; 20V -.6A 
20V -.6A 290p (45p p&p). 
50VA: 6V -4A 6V-44.; 9V -2.5A 9V -2.5A: 12V -2A 
12V -2A; 15V -1.5A 15V -1.5A; 20V -1.2A 20V- 
1.25; 25V -1A 25V -1A; 30V-.85 30V -.8A 

360p 150p p&p). 
100VA: 12V -4A 12V -4A; 15V -3A 15V -3A; 
20V -2.5A 20V -2.5A; 30V -1.5A 30V -1.5A; 
40V -1.25A' 40V -1.25A; 50V -1A 50V -1A 650p 
(60p p&p). (N.B. p&p charge to be added above 
our normal postal charge.) 

ALUM. 
BOXES 
ovum UD 

3x2x1" 64 
21/2x5'/ex1 %" 

72 
4x4x1 %" 72 
4x2% 1'h" 70 
4x5V 1%" 88 
4x2%x2" 72 
5x4x2" 98 
6x4x2" 108 
7x5x21/2" --145 
8x6x3" .185 
10x7x3" 210 
10x41/4x3". 175 
12x5x3" 215 
12x8x3" 265 

ETI Projects: 
Parts available 
for: Cidk 
Eliminator 
DFM2000 
Frequency 
Meter, 
DM900, 
Audiophile 
Amp, 60W 
Amplifier 
System. Send 
SAE plus 5p 
for ist. 

VOLTAGE REGULATORS 
lA 103 + ve -ve 
5V 7805 145p 7905 220p 

12V 7812 145p 7912 220p 
15V 7815 145p - 
18V 7818 145p -, 

lA 70220 Plastic Casing 
5V 7805 85p 7905 75p - 

12V 7812 65p 7912 75p 
15V 7815 65p 7915 75p 
18V 7818 65p 7918 75p 
24v 7824 -65p 

100mA TO92 Plastic Casing 
5V 78L05 30p 79L05 65p 
6V 78L62 30p - 
8V 76L82 30p 

12V 78L12 30p 79L12 65p 
15V 78L15 30p 79L15 65p 

LM300H 
LM305H 
LM309K 
LM317K 
LM323K 
LM325N 
LM326N 

170p 
140p 
135p 
350p 
550p 
240p 
240p 

LM327 270p 
LM723 38p. 
TAA550 50p 
TBA6256 95p 
TDA1412 150p 
,78H05 +5/5A595p 
78HG +5 to +24 

650p; 

OPTO 
ELECTRONICS 
LEDs with Clips 
TIL209 Red 13 
TIL211 Grn. 17 
TI L212 Yel. 18 
TIL220 .2" Red 14 
.2" Green, Yellow 
or Amber 18 
Square LEDs, Red, 
Grn., Yel. 35 , 

TIL32 Infra Red 58 7 Segment Diaplsys'. 
TIL78 TIL307 875 

TI 312 .3" CA 105 
TI 313 .3" CC 105 

15400 255' TIL321 .5" CA 115 
OCP71 120 TIL322 .5" CC 115 
ORP12 63 DL704 .3" CC 99 
ORP61 85 DL 07.3" CA 99 
2N5777 45 DL 47.6"CA 180 

FND357 Red 120 
.3' Green CA 180 
.6' Green CA 225 

PANEL 
METERS 
FSD 
60x46x 
35mm - 

0-SopA 
0-100µA 
0-500pA 
0-1 mA 
0-5mA 
0-10mA 
0-50mA 
0-100mA 
0-500mA 
0-1A 
0-2A 
0-25V 
0-50V AC 
0300V AC 

445p each 

41/2x3Ysx1'/:" 
050pA 
0-100pA 
0-500yA 
595p each 

ISOLATORS 
IL74 48 
TIL111/2 85 
TILl 14 95 LCD 31/2 Digit 875 
TIL117 110 ;LCD 4 Digit 975 

326 294 4010 38 4048 58 4099 45 4516 120' 4549 375 
-327 288 4011 28 4049 48 4160 09 4517 382 4553 398 
347 148 4012 18 4050 48 4161 109 4518 102 4554 150 
348 186 4013 42 4051 72 4162 09 4519 55 4555 65 
352 228 4014 80 4052 73 4163 09 4520 108 4556 72 
353 228 4015 82 4053 72 4174 10 4521 228 4557 451 
365 85 4016 45 4054 110 4175 99 4522 149 4558 105 
366 65 4017 82 4055 128 4194 08 4526 149 4559 375 
367 55 4016 87 4056 135 4408 20 4527 152 4560 210 
368 68 4019 38 4057 1650 4409 720 4528 99 4561 85 
373 180 4020 99 4059 480 4410 20 45/U 145 4562 533 
374 180 4021 95 4060 115 4411 958 4530 85 4566 165 
375 160 4022. 85 4061 1200 4412F 1250 4531 135 4569 280 
377 212 4023 22 4062 995 4412V 1050 '4532 115 4572 26 
378 184 4024 88 4063 110 4415F 250 4534 575 4580 595 
379 215 4025 19 4066 58 4415V 500 4536 385 4581 257 
384 86 4026 180 4067 380 4419 280 4538 142 4582 130 
390 230 4027 45 4068 22 4422 545 4539 105 4583 75 
393 230 4028 81 4069 20 4433 995 4541 135 4584 83 
395 218 4029 99 4070 32 4435 825 .4543 155 4585 105 
396 215 4030 58 4071 21 4440 1275 
398 276 4031 205 4072 21 4450 29s 

'399 230 4032 100 4073 21 4451 295 
445 
447 

150 
144 

4033 
4034 

145 
199 

4075 
4076 

23 
85 

4452 
4490F 695 ILP MODULES 

49d 
668 
669 

180 
182 
182 

4035 
4036 
4037 

111 
335 
100 

4077 
4078 
4081 

40 
21 
20 

4490V 
4501 
4502 

525 
19 
20 

Full range of these fully guaranteed 
modules available from stock at the 

670 248 4038 108 4082 21 4503 89 ILP's advertised prices. 

CMos* 
4000 13 

4039 
4040 
4041 

320 
105 

80 

4085 
4066 
4089 

74 
52 

160 

4506 
4507 
4506 

51 
55 

297 

Full ASCII coded 56 Key Keyboard 
£42.50 

4001 18 4042 75 4093 78 4510 99 4" x 4" Keypads £4.50 
4002 15 4043 94 4094 190 4511 150 RF Modulators £2.50- 
4006 
4007 
4008' 

87 
18 
82 

4044 
4045 
4046 

95 
145 
128 

4095 
4096 

.4097 

105 
105 
372 

4512 
4513 
4514 

98 
206 
265 

Wideband Modulators £4.70 
Sound Modulators £2.50, 

4009 38. 4047 87 4098 110 4515 299 

Direct Meter 
Zycomm's combined VSWR 
and power meter offers direct 
reading of both functions with- 
out interpolation. 

Autoranging for power out- 
put covers 20 W to 2 kW in 
three ranges. VSWR dan be 
measured from 1:1 to infinity. 

Separate sensing heads, sup- 
plied to cover each frequency 
range, can be connected at any 
position in the feed line. For- 
ward and reverse power can be 
displayed as either peak or rms 

INEVVS:Digeg 

readings. 
The electronic comparator) 

included in the meter allows 
constant readout of VSWR 
regardless of power variation. It 
gives a true indication during 
speech on SSB. 

You'll need a 240 V 50 Hz 
supply to operate the meter. 

The combined VSWR and 
power meter is available from 
ZycommElectronics Ltd, 47-51 
Pentrich Road, Ripley, Derby- 
shire DE5 3DS. 

End ofChess 
If you saw our survey of Chess 
Machines in December, you will 
have gathered that the idea is to 
play a game from start to finish 
against the computer. The latest 
chess machine is a little differ- 
ent in that it only plays end 
games. 

It's a mini machine, measur- 
ing only 105x63x8mm-not 
much bigger than a credit card 
calculator. It looks a bit like a 
calculator, too. On the front 
panel there are eight buttons 
numbered one to eight (for list- 
ing moves) and five instruction 
buttons - E (to enter move), 

C/E, S (score), P (peek?) and R 
(response). On top of all that 
there is a four digit LCD dis- 
play. 

With the mini mind you get 
seven booklets, each containing 
fifty different problems. More 
booklets will be printed to catch 
up with the Chess Master's 
memory of several thousand 
problems. Each booklet repre- 
sents a different level of play. 

Li and Fung Trading are 
making a thousand Chess Mas- 
ters everyday in Hong Kong. 
More on the mini mind when 
we can get one to play with. 

Vee Needen Sie 
With a bit of luck we will once 
again be amazed, astounded and 
generally boggled by the versa- 
tility of ETI readers. This time, 
we'd like to hear from anyone 
who can translate technical 
German (ideally Dutch, too) 
into English for us. 

We could employ the ser- 
vices of professional agencies in 
the field, but we'd prefer to get 
an ETI reader in on the act. So, 
if you think you're up to taking 

the odd page of unpronouncable 
tutonic text and turning it into 
the equally odd page of English, 
why not drop us a line or two or 
three. 

Although we moved offices 
a few months ago, a lot of our: 
mail is still being sent to our old 
address, so make sure you send 
the account of your terrific 
translational talents to us at 145 
Charing Cross Road, WC2 (full 
address on the contents page) 

MINK 
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1510 707 LED display 
1511 747 LED Display 
1512 727 LED Display 

Grea I_ 980 Sale 
SUPER SOUND SAVING! 
DINDY LOW NOISE CASSETTES 

SJ30 10 C30 15 min per side 
SJ55 10 C46 23 min per side (LP) 
SJ31 10 C90 45 min per side 
SJ32 10 C120 40 min per side 

£2.00 
£2.50 
£3.50 
£4.50 

ALL REDUCED! 
CAPACITOR PAKS 

16201 18 electrolytic 4.7uf-10u1 
16202 18 electrolytics 1Ouf-100uf 
16203 18 electrolytics ' 100uí -680uí 

ALL 3 at SPECIAL PRICE of £1.30 
16160 24 ceramic caps 22pí-82pf 
16161 24 ceramic caps 100pf-390pí 
16162 24 ceramic caps 470pí -3300pí 
16163 24 ceramic caps 4700pf-0.047pf 

ALL 4 M SPECIAL PRICE of £1.80 

RESISTOR PAKS 
16213 60 '/ew resistors 1 00ohm-820ohm 
16214 60 Yaw resistors 1K -8.2K 
16215 60 U resistors 10K -82K 
16216 60'/,w resistors 100K -820K 

ALL 4 at SPECIAL PRICE of £1.50 
16217 40 Y.w resistors 100ohm-820ohm 
16218 40'/w resistors 1K -8.2K 
16219 40 Y w resistors 10K -82K 
16220 40 Y.w resistors 100K -820K 

ALL 4 at SPECIAL PRICE of £1.80 

IC SOCKET PAKS 
SJ36 14 Spin 
SJ37 12 14 pin 
SJ38 11 16 pin 
5139 8 18 pin 
SJ40 7 20 pin 
SJ41 6 22 pin 
SJ42 5 24 pin 
SJ43 4 28 pin 
SJ44 3 40 pin 

ALL at ONLY £1.00 EACH 

F.E.T.s 
253819 
255458 
284220 
284860 

£0.17 
£0.18 
£0.28 
£0.25 

(PROGRAMMABLE 
UNIJUNCTION) 

21,16027 £0.25 
BRY56 ^E0.25. 

uÁ7805 
uÁ7812 
uÁ7815 
uÁ7818 
uA7824 
uA723 14 pin OIL 
LM309K T03 

VOLTAGE REGULATIONS 
Positive Case T0220 Negative 

£0.65 uÁ7905 
£0.65 uA7912 
£0.65 uA7915 
£0.65 uA7918 
£0.65 uÁ7924 
£0.35 
£1.10 

£0.70 
£0.70 
£0.70 
£0.70 
£0.70 

OPTOELECTRONICS 
DISPLAYS 

Price each 
Price each 
Price each (dual) 

£0.70 
£1.50 
£1.55 

L.E.D.s 
5178 .125 LED Diffused 
5179 .2 LED Diffused 
5120 .1 25 LED Bright 
5121 2 LED Bright 
1502 - .125 LED Diffused 
1505 .2 LED Diffused 
1503 .125 LED Diffused 
1506 .2 LED Diffused 
SJSO 2 LED Bright 
SJ82 2 LED Clear illuminating 
SJ83 .125 LED Clear illuminating 

RED 
RED 
RED 
RED 
GREEN 
GREEN 
YELLOW 
YELLOW 
YELLOW 
RED 
RED 

Price each' 
£0.08 
£0.08 
£0.09 
£0.09 
£0.11 
£0.11 
£0.11 
£0.11 
£0.14 
£0.10 
£0.10 

2nd QUALITY L.E.D. PAKS 
1507 10 sorted colours & size £0.65 
5122 10 .125 RED £0.50 
5123 10 .2 ''RED £0.50 

1508/ 125 
1508/.2 

L.E.D. CLIPS 
125 
2 

5 for £0.10 
5 for £0.12 

SJ81 1 Infra RED emitter - Fairchild FP100 
SJ98 5 Photo Detector MEL11 + Data 
ORP12 NORP12 Cad Cell 
5199 4 ITT 5870 ST Nixie Tubes 

£0.25 
£1.00 
£0.45 
£1.00 

SJ29 Texas NPN silicon transistors 25503= BC108 TO -18 
metal can - perfect & coded 
50 off £2.50 - 100 off £4.00 - 1,000 off £35.00 

SPECIAL OFFER 
51100 12v Electric Drill 7,500 RPM for all your PCB drilling 

complete with 2 drills 1 & .15 £5.50 

SUPER DUPER COMPONENT BOX 
Min. 3 lbs in weight consisting of e fantastic assortment of 
Electronic Components Pots, Resistors. Condensers, Switches. 
Relays. 
Board -Semiconductors, wire, hardware, etc, etc, etc. 

'This is a large box and is sent separate to your order' 
5 140 £2.50 including p&p 

CALCULATOR CHIP 
COM2 -0500 24 pin MOS £0.50 

IC INSERTION/EXTRACTION TOOL 
2015 £0.35 each 

BI -KITS AUDIOMODULES 
AT 

PRE -INCREASE PRICES! 
AMPLIFIERS 

AL10 3 watt Audio Amplifier Module 22-32v supply £2.87 
ÁL20 5 watt Audio Amplifier Module 22-32v supply £3.74 
AL30A 7-10 watt Audio Amplifier Module 22-32v supply 

£4.38 
AL60 15-25 watt Audio Amplifier Module 30-50v supply 

£5.39 
AL80 35 watt Audio Amplifier Module 40-60v supply £8.44 
AL 120 50 watt Audio Amplifier Module 50-70v supply 

£13.74 
AL250 125 watt Audio Amplifier Module 50-80v supply 

£20.49 

STEREO PRE -AMPLIFIER 

PA12 Sbpply voltage 22-32 volts input sensitivity 300mv 
suit. AL10/AL20/AL30 E7.78 

PÁ100 Supply voltage 24-36 volts inputs. Tape, Tuner, Mag ' 

P.U., suit AL60/ALSO £16.05 
PS200 Supply voltage 35-70 volts inputs: Tape, Tuner, Mag 

P.U., suit: ALSO/ AL120/AL250 £16.59 

MM 100 Supply voltage 40-65 volts inputs: Mag, P.U., 
Microphone. Max. output 500mv £11.30 

MM 100G Supply voltage 40-65 volts inputs: 2 Guitars, 
Microphones. Max. output 500mv £11.30 

POWER SUPPLIES 

PS12 

SPM 80 

SPM120/45 

SPM120/55 
SPM120/65 

SG30 

24v Supply suit 2 x All 0, 2 x AL20, 2 x AL30 & 
PA12/S.450 £1:50 

33v Stabilised supply - suit 2 x ALSO, PA100 to 15 
watts £4.40 

45v Stabilised supply -suit 2 x AL60, PA100 to 25 
watts £5.80 

55v Stabilised supply - suit 2 X AL80, PÁ200 £5.80 
65v Stabilised supply - suit 2 x AL120, PA200, 1 x 

ÁL250, PÁ200 £5.80 
15-0-15 Stabilised power supply for 2 x GE100MKI1. 

£3.80 

MPA30 Stereo Magnetic Cartridge Pre -Amplifier - input 3.5mv 
Output 100mv £2.98 

S.450 Stereo FM Tuner supply voltage 20-30v - Varicap 
tuned £23.24 

STEREO 30 Complete 7 watt per Channel Stereo Amplifier Board - 
includes amps, pre -amp, power supply, front panel, 
knobs etc - requires 2050 Transformer £19.18 

BPI 24 5 watt 12 volt max. - Siren Alarm Module £3.50 
GE100MK11 10 channel mono -graphic equaliser complete with 

sliders and knobs £23.00 
VPS30 Variable regulated stabilised power supply 2-30 volts 

0-2 amps £7.60 
PS250 Consists - 1 capacitor & 4 diodes for constructing 

unstabilised power supply for ÁL250 to 125 watts 
£3.78 

TRANSFORMERS 

2034 1.7 amp 35v suit SPM80 £5.40 i 

2035 2 amp 55v £6.35 
2036 750mA 17v suit PS12 £3.20 
2040 1.5 amp 0 -45v -55v suit SPM 120/45, SPM 1 20 / 55v 

£5.20 
2041 2 amp 0 -55v -65v suit SPM 1 20/.55, SPM 1 20/ 65v 

£6.80 
2050 1 amp 0-20v suit Stereo 30 £3.25 
1 725 1 50mA 15-0-15v suit SG30 £1.77 

ACCESSORIES 

139 Teak Cabinet suir Stereo 30, 320 x 235 X 81 mm 
£5.45 

140 Teak Cabinet suit STA15425 X 290 x 95mm £7.50 
FP100 Front Panel for PA100 & PA200 £1.80 
81,1100 Back Panel for PÁ100 & PÁ200 £1.60 
GE100FP Front Panel for one GEl 0EMK11 £1.75 
2240 Kit of parts including Teak Cabinet, chassis, sockets, 

knobs to build 15 watt stereo amplifier £19.95 

DIODES 
Type Price Type Price Type Prit. 
84119 £0.06 0870 £0.06 N4004 £0.06 
08100 £0.08 0(879 £0.08 N4005 £0.07 
BA148 £0.13 0,881 £0.08 N4006 £0.08 
08173 £0.13 0A90 £0.08 N4007 £0.09 
BAX13 £0.05 0)891 £0.08 N5400 £0.12 
BAX16 £0.06 0,895 £0.08 N5401 £0.13 
08200 £0.06 N34 £0.06 N5402 £0.14 
0.4202 £0.07 N60 £0.07 N5404 £0.15 
BY100 £0.18 04148 £0.05 N5406 £0.19 
BY126 £0.12 N4001 £0.04 N5407 £0.23 
BY127 £0.14 54002 £0.04 N5406 £0.28 
0A47 £0.06 04003 £0.05 S44 £0.03 

Type Price Type Price Type Price 
CA270 £0.95 SL414A £1.75 TBA810 £0.85 
CA3089. £1.70 SN76013N £1.65 -T68820 £0.65 
CA3090 £3.00 SN76023N £1.60 u4703 £0.20 
LM380 £0.80 SN76115 £1.60 uA709C £0.25 
LM381 £1.35 TAA550 £0.30 uA710 £0.25 
LM3900 £0.50 TAA621A £1.80 uA711 £0.26 
MCI 310P £0.85 TBA120B £0.60 741P £0.16 
NE555 £0.18 TBA641A £1.10 TAA661 £1.25 
NE556 £0.55 T3A800 £0.75 TAA661B £1.25 

0/NO 

SJ1 
SJ 2 
SJ3 
SJ4 
5J5 
SJ6 
SJ7 
SJ11 
SJ12 
0113 

-Sd14 
SJ15 
0116 
0117 
SJ18 
SJ20 
SJ21 
SJ22 
SJ23 

SJ24 

SPECIAL OFFER. 

COMPONENT PAKS 

Quantity f p 

200 Resistors mixed values 0.50 
200 Carbon resistors /-'/s watt preformed 0.50 
100 Y. watt resistors mixed values 0.50 

60 '/x watt resistors mixed values 0.50 
50 1-2 watt resistors mixed pot values 0.50 
50 Precision resistors 1-21 tot. mixed 0.50 
30 5-10 watt wirewound resistors mixed 0.50 

150 Capacitors mixed types & values 0.50 
60 Electrolytics all sorts mixed 0.60 
50 Polyester / polystyrene capacitors mixed 0.50 

_ 50- C280 type capacitors mixed 1.00 
40. High quality electrolytics 100-470mí 1.00 
40 Low volts electrolytics mixed up to 10v 0.50 
20 Electrolytics transistor types mixed 0.50 
20 Tantalum bead capacitors mixed 0.50 

2 Large trot clips 25A rated 0.30 
Large 71/2" 'Mains Neon Tester' screwdriver 0.85 
Small pocket size 'Mains Neon Tester' 0.55 
Siemens 220v AC Relay DPDT contacts lOamp rating - housed in plastic case 1.00 
Black PVC tape (s) 15mm x 25m - strong tape for 
electrical & household use 0.35 roll 1.50 5 rolls 

SJ25 100 Silicon NPN transistors all perfect & coded - mixed 
types with data & equivalent sheet 2.50 

SJ26 100 Silicon PNP transistors all perfect & coded - mixed 
types with cases data and equivalent 2.50 

SJ27 50 Assorted pieces of SCR's diodes & rectifiers incl. stud 
types all perfect - no rejects fully coded - data incl. 

2.50 
S126 20 111 74 series gates - assorted 7401 - 7460 1.00 
SJ33 PC Board - mixed bundle PCB fibreglass paper single & 

double sided - super value! 0.75 
5134 200 sg. ins. (approx) copper clad paper board 0.80 
SJ3? 100 sq. ins. (approx) copper clad fibre glass 0.80 
SJ4? 8 Dual gang carbon pots log & lin mixed values 1.00 
SJ50 20 Assorted slider knobs -chrome/black 1.00 
SJ51 1 Switchbank 5 way incl silver knobs 0.50 
SJ52 1 Pak of vero board approx 50 sq. ins mixed 1.00 
SJ53 1 Mammoth IC Pack: approx 200 200pes assorted 

fall-out integrated circuits including logic 74 series, 
linear -audio and DTI many coded devices but some 
umarked - you to identify 1.00 

SJ54 20 Slider pots mixed values & sizes 1.00 
SJ56 6 100K lie 40mm slider pots 0.50 
SJ57 '6 100K log 40mm slider pots 0.50 
SJ58 6 1K lin 40mm slider pots 0.50 
SJ59 6 5K lin 40mm slider pots 0.50 
SJ60 4 51( log 60mm single 0.50 
SJ61 4 100K log 60mm single 0.50 
S162 5 15mm chrome knobs standard push fit 0.50 
SJ63 1 Instrument knob - black winged (29x20mm) with 

pointer IA" standard screw fit 0.15 
SJ64 1 Instrument knob - black/silver aluminium top 

(17X 15mm) '/a" standard screw fit 0.12 
ASE DUAL SLIDER POTS: 45mm travel . 

SJ65 10K log 0.25 each 
SJ66 100K lie 0.25 each 
SJ67 Chrome slider knobs to fit 0.10 each 
S168 30 ZTX300 type transistor NPN pre -formed for P/c Board 

colour coded blue - all perfect 1.00 
30 ZTX500 type transistor. PNP pre -formed for P/c Board 

colour coded white - all perfect 1.00 
25 BC107 NPN to 106 case perfect transistors code 

C1359 1.00 
25 BC177 NPN TO 106 case perfect transistors code 

C1395 1.00 
4 ZN3055 silicon power NPN transistors T03 1.00 
6 1064 SCRs 5 amp assorted 50v -400v all coded 1.00 
B Way ribbon cable - colour coded individually PVC 

insulated solid tinned copper conduction 0.2 metre 
FM coax cable - plain copper conduction cellular 

polythene insulated and plain copper braided PVC 
sheath - impedance 75 ohms 0.10 metre 

SJ76 1 Board containing 2x5 pin DIN rockets 1802 02-2 pin 
DIN loudspeaker sockets 0.30 

SJ77 A5 pin DIN 1802 chassis,' normal socket incl. DPDT 
switch 0.20 

S183 5 Germ. OCP71 type photo transistors 1.00 
0184 10 BD131 NPN transistors low Hfe rejects 0.50 
SJ85 6 PNP Darlington Power Transistors TO -126 0.50 
SJ86 5 PNP TO -3 germ. Power Transistors at VLT510-20CVCB 

0.50 
0187 20 Asst. heat sinks T01/5/18/92 0.50 
SJ88 2 Post Office relays 0.50 
SJ89 20 Mixed values 400mw zener diodes 3-10v 1.00 
SJ90 20 Mixed values 400mW zener diodes 11-33v 1.00 
SJ91 10 Mixed values 1W zener diodes 3-10v 0.50 
SJ92 10 Mixed values 1W zener diodes 11-33v 0.50 
SJ95 8 Silicon Bridge Rectifiers up to 4Amp 200v + Data 

1.50 
SJ96 1 Battery holder to take 6 XHP7's 0.10 
16168 5 Assorted ferrite rods 0.50 
16169 2 Tuning gangs MW /LW 0.50 
161 70 50 Meters asst. colours single strand wire 0.50 
16171 0 Reed switches 0.50 
16172 3 Micro switches 0.50 
16173 15 Assorted pots 0.50 
16177 1 Pack assorted hardware 0.50 
16178 5 Main slider switches assorted 0.50 
16179 1 Pack assorted tag strips 0.50 
16180 15 Assorted control knobs 0.50 
16181 3 Rotary wave change switches 0.50 

SJ69 

SJ70 

SJ 71 

SJ72 
SJ73 
SJ74 

0175 

Send your orders to: DEPT ETI 3, 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 ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING 
"APPX. COUNT BY WEIGHT 
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*SPECIAL OFFER - 

TEXAS TI 59 together with PC100C 
(Complete as manufacturer's specifications) 

£285.00 

TEXAS/HP Accessories available 
*TEXAS T159 (Card prog 960 prog steps of 100 meal) 
*TEXAS T158 (Key prog 480 steps of 60 mem) 
*TEXAS PC100C (Printing Unit for T158/159) 
*TEXAS T157 (Key Prog 8 mem. 150 Keystrokes/ 50 Prog Steps) 

£156.50 
£60.00 

£140.00 
£25.00 

For your Texas T158/59 Calculator 
ELECTRICAL ENG MODULE 

Idea; for design; systems and engineering technical assistants. 
Module now available. POA. 

*TEXAS T145 (New updated version of the Texas T140) 
*TEXAS TI PROGRAMMER (Hexadecimal Oct) 
*TEXAS T151/ iii (10 teem 32 Prog Steps Stat/Sci) 
TEXAS T150 LCD (Sci /Stat. 2 Con Mews) 
TEXAS T125 LCD (Sci /Stets) 
TEXAS T53 (Sci. 32 Prog Steps -Coa Mem +80 Prog List Applications book) 

£19.00 
£46.50 
£26.30 
£23.00 
£18.50 
£25.00 

Make more of your 
Texas T158/69 Calculator 

MATH/UTILITIES MODULE 
If you write your own programs this library is for youl Most programs in this library 

are designed to be used either on their own or as subroutines of your programs. 
Applications range from utility programs such as printer formatting and large-scale 

plotting to advanced mathematical routines. 
Module includes: 

Prompter. Alpha Messages. Printer Fomatting. Superplotter. Sorting. Data 
Arrays. Data Packing. Prime Factors. Hyperbolic Functions. Gamma/ 
Factorial. Random Numbers. Normal Distribution. Interpolation. Roots of a 
Function. Minima. Romberg Integration. Differential Equations. Discrete 

Fourier Series. Calculator Status. Variable. Arithmetic. Module Check. 
*TEXAS T158 with Maths/Utilities £90.00 
*TEXAS T159 with Maths /Utilities £186.50 
*TEXAS T158 with Applied Statistics £80.00 
*TEXAS T159 with PC100C & Applied Statistics £305.00 

WINTER SALE 
*TEXAS T159 Calculator (complete as manufacturer's spec. master module, 
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with 
wallet, etc. ONLY £180 

NEW TEXAS T158C* 
*Continuous prògram facility on all 480 Program steps/60 mem even when 
calculator switched off £79.50 
*TEXAS T158C (complete plus Applied Stets. Module) £99.00 
*TEXAS T158C + PC100C £208.00, 

*CBM91908 (9 mem Sci, /Stat) £27.50 
*CBM Pro 100 (72 Step Prog) £29.50 
*HP33E (8 mem. Pro Sci/Sta) £49.00 
*HPE22E (Advanced Sci with Statistics) £37.50 
*HP31 E (New Sci replaces HP21) £25.50 
*HP67A (C Prog 224 Steps 26 Mem) £188.70 
*HP97A (Fully prog with Printer) £384.35 
HP41C (the newest calculator from HP) POA 
,CASTO AQ2000 Cal. (3 -Way Stopwatch/Alarm plus Datealendar) £23.00 
CASIO FX510)10dig Sci/Stat) £20.00 
CASIO FX8000 (as above + Stop Watch /Alarm) £27.73 
CASIO FX501 P (Sci. LCD Prog. 128 Steps. 11 Mem) £47.50 
CASIO FX502P (Sci LCD Prog 256 Steps. 22 Mem) £65.00 
CASIO Prog Adaptor - permits Progs to be recorded on to standard cassette recorders for 
replay on Casio FX501 P/Ex502P at later stage POA 

- LEXICON LANGUAGE TRANSLATOR 
(With 6 Lang. Module -French/Italian/German/Spanish etc) £128.70 

OHIO SCIENTIFIC'S SUPERBOARD II £188.00 

BORRIS the most advanced chess computer yet. Borris is ideal for the learning and improving your 
chess game from beginner to master. Berris can play against himself, has Alpha -Numeric prompting 
to help improve play and by simple switching you have facility to follow Borris's thinking while he 
analyses position before making a move. Walnut case, wooden chessmen, board mains, adaptor, etc 

£147.75 
CHESS CHALLENGER' 10' (10 Levels of beginner to master) £118.00 
CHESS CHALLENGER "7" (7 Levels of game) £78.60 
CHESS CHALLENGER "VOICE" (10 Levels - beginner to Master Plus) The strongest Prog yet in 
this series - twice as fast as the other challengers. A microprocessor with 128,000 to 160,000 bits 
of read only Mem. Over 8000 bits of Random Access Mem. Teaches opening & end game solutions. 
Plays against itself. Solves book problems etc - and in addition IT SPEAKS: Complete with Deluxe 
,playboard, hand carved men with magnetised base plus Deluxe carry case . POA 
COMMODORE "CHESSMATE" (8 levels - 32 International openings - ideal game for learning) 

£50.00 

CHALLENGER"BRIDGE" (Advanced double computer - teacher/ beginner to Master) 
Can play 1/2/3 or even 4 hands - rejects illegal bids etc. 
Deluxe hardwood housing/ Deluxe carrycase £238.00 

r 

L 

*FREE - mains/Charger included* 

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT 
(ADD 15%) BUT/NC. P&P CHEQUE WITH ORDER 

Company/Hospital and Government orders accepted by phone 

Barclaycard/Visa/Access accepted by phone 

TEL. 01-455 9823 
EXPORT ORDERS WELCOMED 

Air Freight/ Air Post Delivery 
Quotations on request 

MOUNTAINDENE 

NEWS: Digest! 

Greenweld 1980 Super Index 
We've just received our copy of 
Greenweld's 1980 component 
and equipment catalogue. 

Every catalogue is sent out 
complete with a first class reply 
paid envelope (worth a small 
fortune these days) and five 12p 
discount vouchers to offset the 
cost of the catalogue. 

Why should you buy the lat- 
est edition, if you have last 
year's? Well, if you don't send 
off for the 1980 edition, you'll 
miss out on all the new lines 
appearing in the catalogue 
AND somehow Greenweld 
have managed to reduce some 
of their prices. You'll also miss 
out on a copy of the latest bar- 
gain list (sent with every cata- 
logue). As soon as the new Vero 
catalogue is available, that will 
be included too. 

You can get all this for 40p 
plus 20p postage from Green - 
weld Electronics, 443 Millbrook 
Road, Southampton SO1OHX. 

Sci -Fi Easter 
If you're into sci-fi, don't make 
any plans for Easter. Write 100 
times in your gold embossed, 
leather-bound, page -a -day desk 
diary (or the nearest cigarette 
packet) - Albacon 80, the 31st 
UK Science Fiction Convention 
will be held in Glasgow over the 
Easter weekend. 

From 4-7 April 1980 at the 
Albany Hotel, Glasgow, you can 
drift off into another world of 
sci-fi movies, lectures, discus- 
sions, a banquet and even a 
fancy dress do. You can join 
Albacon by sending off your £7 
to the membership secretary 
Gerry Gitlin, 9 Dunnottar Street 
Ruchazie, Glasgow G33. 

In January we published an 
index to our 1979 projects and 
features. Thank goodness inde- 
xing only comes round once a 
year. We recently received a 
copy of a monster catalogue, 
listing projects published 
during 1978 in sixteen popular 
electronics and hi-fi magazines, 
including ETI, Hobby Elec- 
tronics and Computing Today. 

The projects are listed under 
36 subject headings, from' 
aerials to time -keeping. Also 
included are dates of publica- 
tion of alterations and amend- 
ments to projects published up 
to August 1979, together with 
additions to the 1972-77 index. 
Unlike our own index this one 
includes ETI Tech Tips fea- 
tures. 

The 1978 volume of the Elec- 
tronics Projects Index is avail- 
able for £1.30, including post 
and packing, from its compiler 
(obviously a very patient man) 
Mr M L Scaife, Central Library, 
Northumberland Square, North 
Shields, Tyne & Wear, NE301 
IQU. 

Vero Cat 
Last month, we gave you de- 
tails of the new Vero packaging 
catalogue. Vero Electronics 
have asked us to point out that 
this catalogue is only available 
to the electronics trade. Their 
press release was sent to us in 
error. However, the good news 
is that Vero's new catalogue for 
the hobbyist will be available at 
the beginning of March. 

Synthesiser (Feb) 
There were a couple of minor 
errors in the Synthesiser project 
last month. The circuit diagram 
of the Power Supply on page 65 of 
the February issue shows C3 and 
C8 as 2n2. The correct value is, as 
shown in the Parts List, 2u2 25V 
tantalum. Now have a look at Fig 
4 on page 69. Cl -4 should go to 
ground. Also, PR3 should go to 
ground. 

Now the bad news for anyone 
who uses the foil patterns 
published in ETI. The synthes- 
iser foil patterns somehow got 
turned round the wrong way. 

Audiophile 
AMP (Oct) 
Some readers have experienced 
problems with RF oscillation in 
the power amp modules. If 
you're having trouble with this, 
place a 1000 p capacitor across 
each output transistors base/ 
collector leads. 

Pet Chip 
This should appeal to those of 
you who spent your hard- 
earned pennies on a 'pet rock,' 
when they were all the rage. 

We recently received a letter 
from an anonymous dad who 
made an apparently trivial 
Christmas presi for his 
daughter. However, since then 
he has been inundated with 
orders. 

Mr A. Nonymous painted a 
face on one end of an IC (pet IC, 
you see) and made a matchstick 
cage for it complete with watch 
battery feeding bowl. 

The chip should quickly 
LATCH on to its new OHM. As 
for feeding, a few BITS of 
CURRENTS a day should be 
AMPIe. Just let it NOR away to 
its heart's content. You can 
teach it tricks. In time it will 
learn to CHARGE and FLIP- 
FLOP, or even VOLT small 
objects. 

Ta, Mr Nonymous. We 
haven't had a good groan in 
ages. 

,22 Cowper St., London, EC2 
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VOL.1 
OUT NOW 

VOL.2 
OUT 

FEB ist 
AT YOUR NEWSAGENT 
Or order from: Specials, 

Modmags Ltd, 145 Charing 
Cross Road, London, WC2H 

OE E. Send cheque/PO for 
£1.25 + 25p (P&P) (per 

volume) and please 
write your name and 
address on the back 

of your payment. 
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TOP PROJECTS 
Book 1+2: £2.50 + 25p P&P 
Master mixer, 100W guitar amp., low 
power laser, printmeter, transistor tester, 
mixer preamp., logic probe, Ni -Cad 
charger, loudhailer, 'scope calibrator, 
electronic ignition, car theft alarm, turn 
indicator canceller, brake light warning. 
LM3800 circuits, temperature alarm, aerial 
matcher, UHF -TV preamp., metal locator, 
four input mixer, IC power supply, rumble 
filter, IC tester,'ignition timing light, 50W 
stereo amp, and many more. 

Book 5: £1.00 + 25p P&P 
5W stereo amp., stage mixer, disco mixer, 
touch organ, audio limiter, infra -red 
intruder alarm, model train controller, 
reaction tester, headphone radio, STD 
timer, double dice .. . 

Book 6: £1.00 + 25p P&P. 
Graphic equaliser, 50/100W amp, 
modules, active crossover, flash trigger, 
"Star and Dot" game, burglar alarm, pink 
noise generator, sweep oscillator, marker 
generator, audio-visual metronome. LED 
dice, skeet game, lie detector, disco light 
show .. . 

ETI CIRCUITS Books 1 & 2 
Each volume contains over 150 circuits, 
mainly drawn from the best of our 
Tech -Tips. The circuits are indexed for 
rapid selection and an additional section is 
included which gives transistor specs, and 

'plenty of other useful data. 
Sales of this 
publication have been 
phenomenal - 
hardly surprising when 
the circuits cost 
under 1 p each! 
£1.50 + 25p P&P. 

i LS 

ELECTRONICS - ITS EASY 
Combined volume. 
This, our latest work, is a complete 
collection of our ever popular beginners 
series. Previously published in three 
volumes. 
£3.60 + 50p P&P. 

TOP PROJECTS 
Book 7: £1.25 + 25p P&P 
ER II loudspeaker, CCD phaser, 3 -channel 
tone control, bass enhancer, continuity 
tester, bench supply, LCD digital 
multimeter, digital frequency meter, wide 
range oscillator, ETI wet, egg timer, house 
alarm, porch light, torch finder, light 
dimmer, IB metal locater, electronic 
bongos, puzzle of the drunken sailor, race 
track, ultrasonic switch, tic-tac radio, rev 
counter, Transcendent 2000, spirit level. 

ELECTRONICS TOMORROW 
Comprised entirely of new material, the 
edition covers such diverse topics as Star 
Wars and Hi-Fi! The magazine contains 
projects for everyone - none of which 
have appeared in ETI - and a look at the 
future of MPUs, audio, calculators and 
video. How can you not read it? 
75p + 25p P&P. 

Aerli,. sS 

ORDER FROM 
Specials Modmags Ltd, 145 Charing Cross 

Road, London WC2H OEE 
Postage and packing also refers to overseas. Send remit- 
tance in Sterling only. Please mark the back of your 
cheque or PO with your name and address. 

ET 
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LB31000SLC 
£29.90 

LIGHTING & AMPLIFIER 
MODULES FROM L & B 

01-689 4138 
YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF 
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON! 
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE 
SYSTEMS ON THE MARKET. 

LB31000SLC SOUND TO LIGHT/CHASER. 
THE MOST ADVANCED SOUND TO 
LIGHT MODULE AVAILABLE, WITH 

AUTOMATIC SWITCHING TO CHASE 
UPON ABSENCE OF A MUSIC INPUT. 

3 Channels, 1000w each. Fully fused. 
Very high input impedance. Electronic filters. 

5HZ to. 70KHZ bandwidth. Operates from IA to 300w 
sound input. Triac zero voltage triggering. 

Master Vol/ Bass/ Mid /Treble/ Chase speed controls. 

19x9.5x3cm. 
LB31000SL SOUND TO LIGHT. 
A SUPERB PERFORMING SYSTEM. 
AT AN INCREDIBLY LOW PRICE. 
3 channels. 1000w each. Fully fused. 
Very high input impedance. Operates 
from 'At to 300w sound input. 
Third order filters. Zero voltage fired. 
1üT-aster/ Vol / Base/Mid /Treble controls. 

£26.50 
LB81000LC 
19x9.5s3cm. 
LB41000LS SEQUENCER 
LOGIC RANDOM SEQUENCER, WITH TWO 
SPEED CONTROLS OFFERING A WIDE 
RANGE OF EFFECTS. 

4 channels, 1000w each. CMOS circuitry. 

20x9.7u3.5cm. 

Zero voltage fired. 

LB31000LD 

20x7.8x3.5 

LB81000LC CHASER 
A FULLY DIGITAL 8 CHANNEL 

CHASER, ALLOWING VARIATION 
OF CHASE SPEED AND CHASE 

RETURN DELAY. 

1000w per channel. CMOS circuitry. 
Zero voltage fired. Can be footswitch 
triggered. Additional modules can be 

cascaded to form 16, 24, 32 chan. ect.. 

LB41000LS 
£17.50 

20x9.2x3.5cm 
LB31000LD and i1000LD DIMMERS.' 
FULL POWER 3 & SINGLE CHANNEL 

LIGHTING DIMMERS FOR USE IN 
CLUBS/PUBS/THEATRES/SCHOOLS, ETC. 

1000w per channel. Fully fused phase controlled. 
Full input and individual Triac filters. 

LB31000LD £14.70 LB11000LD £6.70 

POWER AMPS, 250, 100 & 25W RMS. 
RUGGED TOUGH DEALING 
POWER AMP MOUDLES. 

LB250 
10HZT025KHZ 

S/N 110DB 
THD 0.3% 

£39.50 

LB100 
10HZ TO 30NCHZ,' 

S/N 80DB 
THD 0.4% 

£18.20 

LB2.5 
25HZ TO 50K 

S/N 90DB 
THD 0.07% 

£11.20 
PREAMPS 

LBPA3. Complete stereo disco preamp 
system. Comprising of L&R deck mixers, 

'mit mixer, deck and mic tone stages, mic 
-auto fade over decks, PFL, output 
drivers and its own regulators. 
LBPA2. General purpose 4 
chan. mixer/tone stage. 

LBPA1 . Stereo 
Hi-Fi System 

1.B0Ä1 £19.50 
LBPA2 £17.20 

LBPA3-M (magnetic 
deck inputs) £30.70, 

LBPA3-M LBPA3-C (ceramic LB250PS 
20.4 x 9.5em deck inputs) £30.70 
YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE, MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH 
PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION 
AND CCT, DOM AND GUARANTEED. IN TWO LETTERS YOU REQUIRE L & B. All prices shown are inclusive of VAT. 
For further information, s.a.e. to 45 WORTLEY ROAD 
Trade and Overseas inquiries welcome. B WEST CROYDON 
P/Packing FREE in the UK -except pöwérL & SURREY CR03E8 
supplies (£1.00). TEL. 01-689 4138 

LB250 
31 x 1 5 x 3.5cm 

POWER SUPPLIES 
Three types of powerful supply units 
for our power amps. Consisting of a 

varnish -impregnated mains trans- 
former and rectifier board (fuse pro- 

,tected). 

LB25OPS £24.50 
LB100PS £14.70 

LB25PS £11.20 

Top of all systems 
tested by independent 

national authority 
July "79 

3®Q! ES200* 
high performance electronic ignition,to add power, 
economy, reliability, sustained smooth peak perfor- 
mance, instant all weather starting, to your car. 
Surefire has sold in its thousands in ready made form from big 
name accessory firms, but it is now available in quality kit form to fit all 
vehicles with coil ignition up to 8 cylinders. 
ES200. A high performance inductive discharge ignition incorporating 
a power integrated circuit (special selection): electronic variable dwell 
circuit (maximises spark energy at all speeds): pulse processor 
(overcomes contact breaker problems). Coil governor (protects coil). 
Long burn output. Negative earth only. Compatible with all rev. counters. 
C300. In it's ready built form (C3000) it came top of all systems tested 
by an independent national authorityJuly'79. A high energy 
capacitive discharge ignition incorporating a high output short circuit 
proof inverter, top grade Swedish output capacitor, pulse processor 
circuit, transcient overload protection. Fast rise bidirectional output 
ideal for fuel injection, sports carburation, oily engines. Compatible with 
most rev. counters. (Low cost adaptors available for rare cases. 
Application list enclosed with each kit. Note: Vehicles with Smiths/ 
Jaeger rev. counters code RVI on dial will require adaptor type TCI). 
What's in the kits. Surefiré s own precision anodised aluminium 
extruded case. P.C. mounted security changeover switch, static 
timing light. Special selection Motorola semi -conductors. Capacitors, 
resistors etc. selected after 5 years experience. Glass fibre pcb, solder, 
complete down to last washer. 
Fully illustrated comprehensive instructions 
and full technical back up service. 

Suretron Systems (UK) Ltd. Dept. ETI4 
Piccadilly Place, London Rd., Bath BA1 6PW. Tel: Bath (0225) 23194 

Name 

Address 

®'Phone order with Access, Barclaycard 
VAT and P & P inc. 

Quantity 
required 

ES200: Neg -=- £13.95 

C300: Pos £17.95 

C300: Neg i £17.95 

Tacho Adapt. TC1 £3.90 

l enclose 
chq/PO's 

£. 
Chq No. 
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PRINTED CIRCUIT DRILLS 

Mxáature 12V DC drills designed 

for drilling Pais. 

Small drill: Orderas 9W030 

Price 75 

large l: Order as BW02C 

Price (10.53 

ANTISTATIC MAT Et GUN 

Turntable mat removes static from discs while they are 

playing. 
10L Price p.19 

Order as LX prier use dust no 

Gun 
clings 

removes staantic ay 
be easily brushed oft 

longerre 
from discs. 

40 

Order 
L1(04E Price 0.90 

CONDUCTIVE 
PAINT 

etc., with 

Repair pees, car demisters, 

this silver paint. Phial contains 3gm. 

Order as IY72P Poco f2.12. 

ELECTRET 
MICROPHONES 

Super quality genuine 
electret microphones 

operating 

on 1.5V battery IHPl.typel supplied. 

Cassette type with miniature lack plugs. 

Order as Y13331.. Price £3.84 

Omnidirectional 
low-cost 

wstandard 

jack plug. 

Order as `11434MCith 
Unidirectional 

600 
with standard jack plug. 

Pr 

Order as Y83511 Price £9.45í50k52 

dual with standard jack 

Unidirectional 698 

plug (picturedl. 

Order as 
Price íi6.77 WWII 

DEMAGNETISER rved robe ideal for 

Tape head 
headetiser s. Cures 

due to permanently 

magnetised 

tape heads. Gtr 
low price. 

magnetised heads. Amazing 

Order as FO625 Price £4.15 

McKENZIE POWER SPEAKERS 

High quality, 
high power speakers. 

12ín 50W 912 Order as XO79L 

Price £18.20 

121n. 501/4 
Order as X0809 

Price £18.28 

12M. BOW 912 Order as XQ81C 

Price 00W . 
12in. 811 

Order as XQ82D 

price 150W . 
511 92 

Order as X0830 
15 

Price £56.00 

1 
Order as X084F 

5in.150W 
Price f56Á0 

WIRING TOOLSiniature 

box -jointed 
pliers with insulated 

handles and returng spring. 

Order as BRSSA Price 04.52 

Miniature box -jointed side -cutters with insulated handles, 

return spring and precision cutting edges. 

Order as BR7OM Price £4.45 

Endaction wire strippers, fully adjustable, insulated 

handles. 
Price f5.ß5. 

Order as 60760 

TURNTABLES 

Autochanger 
complete 

with stereo ceramic 

cartridge and circuit 

make a complete low-cost record 

player ideal for the young pop tan. 

Order as USIA Price (18.48 

Single -play rim -drive turntable with stereo ceramic 

cartridge. 
Price (23.49 

Order as X823A tone arm. 

Single -play bend 
veturntable 

.63S.shaped 

Order as MSC 

AMP KITS 

Complete kits of parts with 

full instructions 
to 

amplifiers with excellent 

hi-fi 

ammpnt 
specifications. 

9W amp kit: Order as LW38P 

Price £3.83 

50W amp kit: Order as LW35O Price £13.73 

150W amp kb: Order as 13832K Price £14.89 

CAR AERIAL BOOSTER medium, short and 

HighV gain car aeriale 
earthr 

tor 
carsony. Very easy to tit - 

usiF bande 
plus just plugs in plus one wire to .12V. We have measured 

gains of 20d8 at 90Mllzl 

Order as XX37S Price £5.49 

MINIATURE 
VICE 

Small modellers vice in 

tough plastic 
with metal 

faced jaws. Clamps to 

bench. Jaws width 41mm, 

maximim opening 30mm. 

Order as FY53H 

Price f2.45 

CLOCK MODULE 

Module requires 

_I I only transformer 

1 1 and two push 

oo switches to 

operate 4 -digit, Olin red LED display. Alarm and radio 

outputs. Battery backup when mains fail Sleep 
pr 

and 

snooze timer. Seconds display. Just add speaker 

alarm tone. Full details on page 267 of our catalogue. 

Order as XL140 Price íg.41 

TRANSISTOR 
TESTER 

Accurate transistor tester 

measures dynamic gain, identifies 

unknown transistors, also ideal for 

matching transistors 
or 

ine to pairs. 

Order as 11405 

TEACH YOURSELF ELECTRONICS 

There is no better way of learning 

basic electronics 
than by practical 

experience and this set 
basic 

ks is 

undoubtedly 
just that. Set of live 

course for doing I 

Basic Electronics 

Order as XX 

QUICKTEST 

A safe and quick way to 

connect to the mains. Just 

snap the wires 
under the 

sprung keys and close the 

lid. Completely sale both 

open and closed. 

Order as YB21X 

Price £6.54 

FOR FULL CATALOGUE 
DETAILS SEE BACK COVER. 

HEADPHONES 

High quality stereo 

headphone with large 

padded headband and slider 

volume controls. 

Order es V1F1BO 

Price £8.11 

20,000 OHMIVOLT 

MULTIMETER 

A 20,000 ohms per volt 

multimeter at an incredible 

low price. OC volts 
volts 10, 

125, 500, 2,500, PC 

50. 250,1,004 DC amps 0 

to 0.05mÁ, 0 to 250mA; 

Resistance O to 50x, 0 to 

5M ohms; Decibels -20 to 

22dß. Complete with test 

leads, battery and 

instruction leaflet. 

Order as Y883E 

Price fl4.8ß 

MEGAPHONE 

High quality megaphone 
with dr8erentialmci honl.e. 

Requires eight HP11 batteries Inot Supe 

strap for portable 
operation. 

Order as X072P Price £49.50 

MULTIMETER 
B TRANSISTOR 

TESTER 

Superb high sensitivity multimeter 

and transistor tester in one. 

Sensitivity 100,000 ohms per volt 

DC Ranges OC volts0.5, 2.5, 10, 

50,.2501 WO; AC volts 5, 10, 50, 

2541000; 
DC current 0.01, 0.025, 

15;5:50, 
500mA,10A; AC current 

10A; Resistance 5k, hOi, 5M, 5NÁ 

ohms; Decibels -10dB to +62dB. 

Complete with test leads, three 

leads for transistor tester batteries 

and instruction lea 
flet. £39.30 

Order as YB87U 

All prices include VAT and postage 

and packing, but if total under f4 
please add 30p handling charge. 

Prices guaranteed until May 8th 

1980. Export customers deduct 13% 

and export postage will be charged 

extra at cost. 

Please use order code. 

All items in stock at time of going to 

press. 

n1Li 

ELECTRONIC SUPPLIES LIMITED 
All mail to (ET1380), PO Box 3, Rayleigh, Essex SS6 8LR. Telephone: Southend (0702) 554155. I 11 Shop: 264 London Road, Westclitt-an-Sea, Essex (closed on Monday). Telephone: Southend (0702) 

554000 
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You've read the book and seen thefilm,now hear the gospel 
on Black Holes according to Ian Graham 

o understand what a black hole is and how it ,s 
formed, let s first have a look at the life of a star, for, 
under the right conditions, the death of a star may 

herald the birth of a black hole The birthplace of stars is 
within the clouds of material between the stars These 
clouds collapse under their own gravitational fields Local 
regions of increased density form condensation nuclei 
whose gravitational fields grow gradually stronger as more 
and more material is attracted towards them. As these 
embryonic stars (protostars) continue to contract their 
temperature begins to rise, producing internal heating and 
emitting radiation into the surrounding space. When the 
temperature is high enough for hydrogen fusion to begin, 
contraction ceases. 

The greater part of the star s life -time is then occupied 
with burning its hydrogen fuel, forming¡helium, which sinks 
deep into the core; Eventually, when the hydrogen is 
almost exhausted, the star s temperature begins to fall and 
the core begins to contract We must now look at the star,:< 
not as a homogeneous ball of burning gas, but as a 
relatively heavy core surrounded by a lighter envelope 
There is a constant battle between thermal forces, trying to 
blow the star apart and gravitational forces trying to crush: > :: 

it. Contraction of the core causes a rise in temperature;-_.. 
temporarily halting contraction and causing an expansions: 
of the envelope ie the star appears to be growing larger 
The remaining hydrogen is burnt off in the outer layers, 
sending more helium to the core Eventually the core:; 
collapses under the immense pressure of the upper'layers:_ 
and this is accompanied by an enormous expansion of the 
envelope, forming a red giant. 

Great Balls Of Fire 
The final episode in the star's life depends on its mass Lets 
take the route that will take us to a black hole. The core 
continues contracting; helium fusing to form carbon and 
successively heavier elements. Eventually it collapses 
rapidly, blowing off the envelope in a supernova explosion p 
during which the single star may outshine an entire galaxy 



FEATURE 

The explosion may destroy the core completely or it may 
leave a small core. However, if the star was more than two 
or three times as massive as our own Sun, the core 
surviving a supernova will rapidly collapse. Theorists 
predict that the collapse will continue until the core radius 
reaches zero. This hugely massive, but dimensionless point 

space is called a singularity. 

No Escape 
The singularity has such a strong gravitational field that 
oht ;tself cannot escape ie the escape velocity of the body 

s greater than the speed of light. The further we are from 
the black hole, the lower is the escape velocity (the 
gravitational force decreases with the square of our dis- 
tance from the body). At a particular distance from the 
s,ngularity, the Schwarzschild radius, the escape velocity 
equals the speed of light. Within this event horizon, 
nothing escapes. 

For a body of mass (M), the Schwarzschild radius (RS) is 
given by: 

Rs= 2GM 

Ci 

(G is Newton "s gravitational constant and c is the speed of 
light). 
if we let M be the mass of our own Sun RS turns out to be 3 

kms. So, why isn't the Sun a black hole? Its radius is much 
larger than 3 kms, so beyond this event horizon the Sun's 
hydrogen fusion reactor can radiate its energy out into 
space, but if the Suns mass was to be compressed to a 

diameter of less than 3 kms, it would become a black hole. 
If we look at our own Earth and the bodies around us in 

the solar system and even the Milky Way galaxy as a whole, 
we find that they all rotate ie they all have angular 
momentum. 

The angular momentum (L) of a rotating body cffmass 
(m), radius (r) at an angular velocity of w is given by. 

L =m w r 
If a rotating body such as the remnant of an exploded star, 
begins to contract ie r gets smaller, the angular velocity (w) 

must increase in order that angular momentum may be 

conserved. Depending on its mass a black hole may rotate 
at about 1000 times a second A black hole is such a dense 
body that one the size of a proton would weigh in at about 
ten thousand million tonnes! 

Just as the Earth bulges slightly at the equator and is 
flattened at the poles due to centrifugal force, the much, 
greater rotation of a black hole results in a much 
more severe deformation. The equations predict that a 

black hole is not a sphere at all. It may be similar in profile to 
a spiral galaxy (like the Milky Way) ie a disc with a bulge at 
its centre. 

All this speculation on the formation and structure of a 

black hole may seem to be purely academic. After all, how 
do you go about finding a black hole to prove that it exists 
and verify its structure and behaviour? Even if you knew 
where to look, how would you observe something from 

Stellar Striptease 
You may not be able to see the black hole itself, but it 
should be possible to observe what it does to any matter 
near it. The best candidate for detection would be a black 
hole and a star orbiting each other - a binary system. 
Material should be stripped from the star and wind its way 
round the black hole, forming a disc, finally disappearing 
beyond the Schwarzschild radius like water funnelling 
down your bath plug hole. As the matter crowds together 
for its last dive to oblivion, its temperature rises until it is hot 
enough to radiate at X-ray wavelengths. 

The search for X-ray sources could not begin until the 
space age because radiation in the X-ray region of the 
spectrum cannot penetrate the Earth s atmosphere. One of 
the earliest X-ray sources discovered by orbiting telescopes 
was Cygnus X 1 , in the constellation of Cygnus The X-ray 
source accompanies a visible blue giant star The visible 
star's speed was found to be varying along a sine wave, so 

it must have an invisible companion around which it is 

orbiting. 
Most of the light emitted by the system appears to arise, 

not from the visible blue star, but from helium gas sucked 
from it and circulating around its invisible companion The 
companion s mass has been calculated as more than the 
critical three solar masses, so it is likely to be a black hole. 

Another system likely to become a household name 
among black hole hunters is V861 Scorpii (the V indicates 
that its brightness appears to vary). This variation over a 

period ofl about eight days is due to a dark body orbiting 



(and eclipsing) a blue supergiant. Like Cygnus X-1, V861 
Scorpü is a binary system. 

Dark Star 
In both these cases, the dark star could be either a black 
hole or a neutron star. A neutron star is a body where the 
matter from a collapsed star core is compressed so tightly 
that electrons and protons are pushed together to form 
neutrons. Again, mass is the determining factor. If the mass 
is less than about three Suns, the body will be a neutron 
star. If it is above the critical mass, it should be a black hole. 

Shaking The Edifice 
Life was much simpler for scientists in Victorian times. 
Through classical Newtonian physics, everything under the 
Sun (and beyond it) seemed describeable and predictable. 
It was just a matter of time before the scientists achieved a 
comprehensive understanding of the universe and deter- 
mined the physical laws todescribeallthe processes therein, 
from the subatomic level upwards. Then along came 
trouble -makers like Planck and Einstein, who showed that 
an electromagnetic wave could behave like a steam of 
particles. In classical physics a wave is not the same as a 
particle and never the twain shall meet. Not content with 
shaking the foundations of prevailing physics, Einstein 
(leader of the popular front for the liberation of physics) 
went on to predict the effects of very dense bodies on time 
itself. 

Space and time are inextricably intertwined. Close to a 
black hole space is curved so severely that time itself loses its 
meaning. Stephen Hawking and Roger Penrose working at 
Cambridge saw the possibility that any object (including a 
spacecraft) falling towards a rotating black hole may not fall 
into the murderous singularity, but may miss it, to reappear 
elsewhere in our universe (or another universe) an instant 
later. Einstein's theories predicted the possibility of bridges 
between the warped planes of space. However, black holes 
were then believed to be non -rotating bodies, so that any 
matter falling over the event horizon could not help but hit 
the singularity' 

Instant Travel 

FEATURE: Black Hole Theory 

Fig. 2. As matter is sucked from the giant star towards the black 
hole, it builds up an accretion disc around the event horizon. 

the detection of white holes should be simplicity itself. 
Indeed there are galaxies, known as Seyferts (after the man 
who identified them in 1 943) which resemble galaxies like 
the Milky Way, but for one characteristic. The centre of a 
Seyfert is very bright and smaller than usual, and it emits 
radiation at frequencies which the Milky Way absorbs. The 
galactic nucleus seems to be an exploding ball of matter 
and energy -possibly a white hole. 

Sci -Fi 
The black hole may seem to be a futuristic concept. In fact, 
Laplace realised that if a body was massive enough, its 
escape velocity would exceed that of light, as far back as 
1 798. That black holes might make possible travel across 
light years of space in an Instant (or even time travel) 
sounds more like science fiction. 

Before we can verify the theories and check out the 
equations we will have to get the hang of interstellar travel, 
or find a black hole in the solar system. Cygnus X-1 is about 
600 light years away. As for black holes in the solar system - it's not as crazy as you might at first imagine. The Big 
Bang, from which the universe is believed to have begun, 
would have produced the magnitude of pressures 
necessary to produce black holes in their millions. Our If only a small fraction of the matter falling into a rotating galaxy could be sprinkled with these tiny Big Bang black 

black hole misses the singularity, what becomes of it? It . holes. When a study of the Sun, looking for neutrinos must reappear at the other end of the tunnel an instant produced in nuclear reactions at its centre, found none, one later, maybe light years away from where it disappears. So, researcher suggested that a small black hole in the Sun there must be points in space where matter appears to be itself may satisfy the findings. 
spewing forth from nowhere white holes. Now, if black It may sound like science fiction . . . but for how much 
holes are almost undetectable because of their blackness, longer? 

MATTER 
SUCKED INTO 
BLACK HOLE 
HERE 

MATTER 
EXPLODES 
FROM WHITE 
HOLE HERE 

ACCRETION 
DISC 

VISIBLE 
GIANT 
STAR 

SCHWARZSCHILD 
RADIUS (REI 

SINGULARITY 

Fig. 1. If all the matter disappears into a black hole, it Fig. 3. The black hole and its giant companion star orbit one another, as the hole 
must appear somewhere else at a White Hole. strips material from the star. 
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IT'S HAPPENNED* AGAIN! 
THE PART THREE CATALOGUE IS PUBLISHED 

& WE HAUE i11OUED TO BIGGER PREMISES. 
Yes, it's here at last - the all new Part Three Catalogue. Fun for all the family, and the usual update on all that is new. worthwhile and 

oscitin_ in the world of Radio and Communications. A big section on frequency synthesis technigggt covering broadcast tuners, to csannuutication 

quality transmitter systems. More new products than ever - RADIO CONTROL parts, crystal filters, ceramic filters for 455kHz and -tire' dew range 

of TOKO CFSH low temperature coefficient types for 10.7MHz. Det its on new radio ICs. includine the new HAI1225, the CA3IS9E lookalike 

with )14d6 signal to noise, and adjustable muting threshold. Radio ctíltrol ICs - and au updated version of the RCM&E S channel FM receiver - 

now with an Ambit designed screened front end, with 27MHz ceramic bandpass falter. LCD panel clock/timer modules - the neatest nod best LCD 

panel DVM yet (only £19.45 each + VAT), the new 5 decade'resolu ion DFM3 for LW/HF VHF with LCD readout. The DFM6, with fluorescent 

display to 10kHz resolution on VHF, 1kHz on SW. A )kHz HF synthe siser with five ICs - the list is endless. Get your copy of the catalogue now. 

Post publication price is 60p (inc PP etc). The previous two sections are also required for a complete picture: Parts 1' & 2 £1 the pair. All 3 £1.50. 

And don't miss our spot the gibbon contest, together with a quiz to see if you can spot the differences between a neoldhic cave drawing an a 
circuit diagram of one of our competitor's tuners. ) 

a Yes, we still haven't learnt how to spell.) 

Updated RCME FM radio control RX kit 

8 Channel RC receiver (FM) 
' Single IC RF/IF/Detector 

Single IC decoder 
' 27MHz ceramic filter input 

FET RF stage with double 
tuned bandpass filter 
Dual ceramic filter IF 

* Based on RCM&E FM system 
Best quality SLM servo 
connector block ' ONLY £16.10 inc VAT (kit) 

(includes new SLM case) 

New series of radio modules in fully screened cans: 

There is a danger - when advertizing in some 
magazines - that because we do not find 
space to list everything we sell in every ad., 
that some readers forget about half the ranges 

we stock. So to summarize the general ranges: 

TOKO Chokes, coils for AM/FM/SW/ 
MPX, Audio filters etc 
Filters: Ceramic for AM/FM, 
LC for FM, MPX etc. 
Polyvaricons 
ICs for radio, clock LSI, radio 
control MPX decoders etc 

Micrometals Dust iron cores for toroids 
for resonant and EMI filters 
Toroid mounts 

Hitachi Radio/audio/mpx linear ICs 
100W MOSFETs, small signal 
FETs, MOSFETs and bipolar 

DOES YOUR ONE GLOW GREEN IN THE DARK ?? - 

Our DFM4 does, since it uses a vacuum fluorescent display for direct readout 
bf MW/LW/FM. Basically the same as the DFM2, (LCD Version). £24.45 kit lint VAT) 
Transformer with all necessary windings for DFM4 - £2,50 inc VAT. 

Not illustrated here - but also now available is the DFM6. This is a vacuum fluorescent display 

version of our immensely popular DFM3 (LCD). Resolution is 100Hz to 3.9999MHz, 1kHz to 

39.999MHz, and 10kHz to 200.00MHz+: all standard IF offsets (inc. 10.7MHz on shortwave) 

are available via diode programming. 

UM1181 VHF band 2 VARICAP TUNERHEAD' 
5 tuned circuit, with image/ºpurii better than -80d13, buffered LO 

output, MOSFET RF stage, FET IF promo, tunes with only 14 to 8v, 

-9dam 3rd order intercept. loft price £12.00 inc VAT. 1100off/ OA) 

911225 FM IF strip with all mod cons for the HiFi tuner: 
All types use 80íd5 S/N Hitachi IC, with muting, AFC, AGC, meter 
outputs for signal level and centre zero. IF preamp stage. 
'A' Dual lines, phase ceramic filters, with MOSFET IAGC'd) IF 

preamp and a 3rd narrow filter with DC filter selection. Dual 
tuned FM detector stage. E23.95 inc VAT (built) 

'B' Dual ceramic filters, single tuned detector stage £14.95 inc VAT 

(All 'A' series units are set up with a spectrum analyzer far best THO) 

91072 AM RADIO TUNER MODULES DC TUNED 
and DC SWITCHED Available February '80 
All include buffered LO output, mechanical IF filter ITOCO CFMOI 
1.10v tuning bias, switching by a single pole to earth 

A MW/LW 1150 to 350kHz LW range) with ferrite rod antenne 

8 As 'A' but also including SW1 or SW2 (specify.) 
SW1 = 1.8 to 4MHz SW2 = 5 to 10MHz 

C With both SW ranges 

Prices .one off INC VAT 
'A' £14.43 'B' £15.90 'C' E17.50 (Custom types OA) 

And the following groups of products from a 

broad range of sources: 
Semiconductors -specializing in radio devices, 
Plessey SL1600, EUROPE's best selection of 
AM/FM and communications devices. Power 
MOSFETs, WORLD's LOWEST NOISE AUDIO 
small signal transistors, BAR graph LED drivers 
for linear and log. 
CD4000 series CMOS, TTL/LPSNTTL, standard 
linears (741, 301, 3080 etc). MPUs, memories. 
Small signal transistors from AEG BC237/8/9 
families etc. (1000 off BC239C : 5.2p ea) 
LEDs: AEG 3mm/5mm round, 2.5x5mm flat, 
red, greem, orange, yellow, The best prices 
you will find for quality products. 
MOSFET5 for RF signal processing, including 
the BF960 UHF device, and 3SK51 for VHF. 
Varicap diodes for 17:1 capacity ratio tuning 

FREQUENCY READOUT LSI from OKI with 
a one -chip answer to most digital frequency 
display needs (and various modules). 
Crustal and ceramic ladder filters from leading 
manufacturers, ferrite rods, various ferrite beads 
and a range of crystals for 'standard' frequencies 
and both AM and FM radio control at 27MHz. 
Trimmer capacitors. 
METERS - a new range of linear movement 
types, plus many 'indicator' types for VU, all 

types of tuning indicators etc. 
SOCKETS - a new range that are better quality . 

than Texas low profile, yet better priced. 
Modules for AM/FM/STEREQ complete kits 
for tuners, audio amplifiers from Larsholt. 
SWITCHES - complete low cost DIY systems 
for push button arrays, keyboard switches. 
DOUBLE BALANCED MIXERS - MCL SBL1, 
replacement for MD108 etc. And cheaper. 

OUR LATEST MOVING EXPERIENCE :: At last, we have moved to the address below. There is car parking for customers approaching via 

North Service Road (an extension of North Road Avenue, entrance opposite the Brentwood ,Fire Station.) Pedestrian access from the High Street 

(alongside 117 High Street). The new building is six times bigger than our Gresham Road offices, and we will be installing a much expanded sales 

counter in the fullness of time. NEW TELEPHONE NUMBER (0277) 230909, TELEX NUMBER (as before) 995194 AMBIT G. See you there ! 

200 north Seruice Road, Brentwood,E55en. 
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glitz" 

FI'eeI i FREEPOST ON ORDERS ACCESS 
Birma Ì1ófl1 VAT INCLUSIVE PRICES 

B19 7BR ADD 30p P&P CHEQUE 
OZ1'2.32400 24 HR PHONE ANSWERING SERVICE 

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED 

CAPACITORS 
Electrolytic Axial Leads 
-10% to +50% ToI, 

µF V d.c. 16 
1.0 
1.5 
2.2 
3.3 
4.7 
6.8 

10 
15 
22 
33 
47 
68 

100 
150 
220 3 

330 
470 
680 21 

1000 25 
1500 35 
2200 42 

O der Code 
Cap 015+µF + V d.c. 

25 40 63 
9 

9 

9 

9' 
9 

10 
8 10 

9 11 

8 13 

9 
8 11 13 

9 13 

10 

23 
30 
30 
39 

26 
30 
32 
39 
59 

31 

36 
40 
47 
54 

Electrolytic Radial Leads 
-10% to +50% Tol, 
µF V d.c. 6.3 10 

.47 

.68 
1.0 
1.5 
2.2 
3.3 

r 4.7 
6.8 

10 
15 
22 
33 
47 8 

68 
100 9 
150 11 

220 

16 

7 

7 

8 
8 
9 
9 

Order Code 
Cap 034 0 of + Volts 

25 35 40 50 63 

8 

9 

11 

11 

8 

11 

8 

9 

11 

Trimmers 
250V D.C. Wkg. 

1.4- 4.16F 
2- 8p6 
2- 200F 

5.5- 59.5pP 

m Dielectric, Miniature 
20 
20 
22 
31 

Order Code 

Cap 808 A 
Cap 808 B 

Cap 808 C 

Cap 808 D 

610650oly ie Can Type Order Code 
High Ripple, I EC Grade 1, Low 6.5.9. Cap HR +µ F + Volta 
Supplied complete with Venice Fixing 
Clip, 
10004F 16V Ripple 5.800850C 8.10050°C 238 
22000µ0 16V 9.8A 13.7A 370 
4700µF 25V 4.6A 6.4* 215 

10000µF 25V 8.0A 11.2A 282 
220006F 25V 12.8A 17.9A 469 
47006F 40V 5.6A 7.8A 248 

100000F. 40V 9.2A 12.8A 393 
47000F, 70V 7.5A 10.5A 403 

Miniature Low Value 
Polystyrene, Axial, e1% Tol., 363V DC Wkg. 
Ceramic Plate, Radial, Low K, 100V DC Wkg. 
Ceramic Plate, Radial, Med K, 100V DC Wkg, 
Ceramic Plate, Rad41, High K, 63V DC Wkg. 

pF 
1 

1.2 
1,5 
1.8 
2.2 
2.7 
3.3 
3.9 
4.7 
5.6 
6.8 
8.2 

10 
12 
15 
18 

22 
27 
33 
39 
47 

6e 
82 

424 632 PF 
100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 

1000 
1200 
1500 
1800 
2200 
2700 
3300 
3900 
4700 
5600 
6800 
8200 

424 
18 
18 
18 

18 
lx 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
25 
25 

25 
25 

632 
7 

9 

9 

9 
9 
9 
9 

630 

Order Code 

nF 
10 
12 
15 

18 
22 
27 
33 
39 

Cap 424 
Cap 632 
Cap 630 
Cap 629 
Value 

424 629 
27 8 
29 
29 
31 
31 9 
42 
45 
50 

Polyester Radial Leads Order Code 
Dipped Type, 0280/352 Style Cap 352 
Moulded Type, 10.2mm Pitch Cap 350 

+ Value 
µF 352 3 0 µF 352 360 
.001 .1 7 9 
.0015 .15 8 10 
.0022 .22 9 11 
.0033 33 11 

.0047 .47 14 

.0068 .68 17 

.01 1.0 21 

.015 1.5 30 

.022 2.2 35 

.033 

.047 
068 

Tantalum Bead 
20% Tal. 
µF V d.c, 10 

0.1 

0.22 
0.47 

1 

2.2 
4,7 

10 13 
22 
47 22 

Order Code 
Cap PR R µF+ Volts 

16 25 35 
11 

11 

11 

12 
16 

18 

16 

18 
18 

22 

INTEGRATED CIRCUITS 
4000 Buffered C-MOS - High Speed 

HEF4000 17 0EF4044 84 HEF4512 110 
HEF4001 17 HEF4046 106 HEF4514 250 
HEF4002 17 HEF4047 87 HEF4515 299 
HEF4006 95 HE 64049 45 HEF4516 101 
HEF4007 17 HEF4050 45 1-1EF4517 382 
HEF4008 80 HEF4051 69 HE E4518 94 
HEF4011 17 HEF4052 72 HEF4519 55 
HEF4012 17 HE04053 72 HEF4520 94 
HEF4013 45 HEF4066 49 HEF4521 188 
HEF4014 84 HEF4067 380 HEF4528 99 
HEF4015 80 9E54068 17 HEF4532 120 
HEF4016 45 HEF4069 17 9EF4534 510 
HEF4017 80 0EF4070 17 HEF4539 110 
HEF4018 80 HEF4071 18 0EF4543 155 
HEF4019 46 HEF4072 18 1-1E64555 78 
HEF4020 89 HEF4D73 18 HEF4556 78 
HEF4021 85 HEF4075 18 HEF4557 386 
HEF4022 82 HEF4076 104 HEF4585 97 
HEF4023 17 HEF4077 17 6EF4724 171 
HEF4024 62 HEF4078 18 HE E40097 90 
HEF4025 17 HE E4081 18 HE F451098 73 
6EF4926 195 HEF4082 18 HE F40105 62 
0EF4027 45 HEF4085 64 HE E40160 119 
FIE F402/3 71 9E64086 64 HEF40161 119 
HEF4029 90 HEF4093 50 HEF40162 119 
0E04030 46 HEF4094 175 1-16 F40163 119 
HEF4031 200 HEF4104 166 HEF40174 119 
HEF4035 110 HEF4502 91 8EF40175 119 
9E04040 85 11EF4505 571 HEF40192 140 
HEF4041 75 HE E4508 184 HE E40193 140 
HEF4042 66 HEF4510 108 HEF40194 119 
HEF4043 80 0E64511 125 HEF40195 119 

7400 T.T.L. 

N7400N 
074010 
N7402N 
N74035 
07404% 
074055 
N7406N 
N7407N 
574095 
074095 
574100 
N74115 
N74125 
574135 
N7414N 
N7416N 
074170 5 7420 
N7421N 
N74255 
074260 
N7427N 
N7425N 
N7430N 
N7432N 
N7433N 
N7437N 
574380 
074390 
574405 
N7442N 
N7443N 

13 
14 

14 
14 
16 
16 
32 
32 
16 
16 
14 
16 

14 
23 
31 

21 

21 

14 

16 

19 

20 
20 
23 
14 

20 
23 
21 

21 

30 
14 

51 
92 

N74445 
5744515 
N7446AN 
N7447AN 
N7448AN 
N745oN 
074510 
N7453N 
574540 
574605 
N7470N 
074725 
574730 
N7474N 
N7475N 
574760 
1974805 
N7483N 
074855 
N7486N 
19749619 
I,U7491AN 
11174925 

074935 
N74945 
N7495AN 
N7495N 
074120N 
N74107N 
5741090 
N74116N 
5741215 

92 
85 
85 
71 

92 
14 
14 

14 
14 
14 

28 
19 
28 
24 
34 

30 
32 
63 
80 
25 
40 
57 
40 
40 
57, 
46 
57 
92 
26 
45 
92 
28 

N74122N 
5741235 
0741255 
574126N 
0741285 
N741325 
N74145N 
57414719 
574148N 
19741505 
5741510 
N741535 
N74154N 
N74155N 
574156N 
5741570 
5741585 
5741605 
N74161N 0 74162 
N74163N 
5741645 
0741650 
57416619 
5741]0N 
5741735 
N741745 
5741755 
N 74180 
074181.19 
5741820 
N741925 

40 
77 
37 
37 
38 
38 
57 
98 
86 
91 
46 
43 
91 
46 
43 
43 
43 
63 
63 
63 
66 
86 
86 
86 

122 
77 
77 
55 
57 

205 
57 
91 

0741935 
N741945 
N74195N 
5741980 
5741995 
5742215 
5742795 
5742985 
N743655 
19743665 
19743675 
5743685 

74LS 

91 
73 
57 

135 
122 
77 
61 
77 
59 
59 
59 
59 

N74LSOON 19 
574LS01N 19 
574L5025 19 
N74LS03N 19 
N74L504N 27 
074L5050 27 
N74LSO8N 27 
N74LS095 27 
N74L5105 19 
N74L511N 26 
N74L512N 26 
1974L5135 48 
574L5145 74 
574LS15N 26 
N74L520N 19 
N74LS21N 
074L522N 26 

26 

574L5285 
N74LS30N 
N74L532N 
N74LS33N 
N74LS37N 
N74L5385 
N74LSOON 
N74L5425 
574L5510 
574LS54N 
N74LS55N 
N74L5730 
N74L575N 
N74LS76N 
074L5785 
N74LS83AN 
574L585N 
N74L8865 
N74L590N 
N74LS92N 
N74LS93N 
N74LS95BN 
574LS96N 
N74LS1075 
074LS109N 
N74L5112N 
N74LS113N 
N74LS114N 
N74LS125N 
074LS126N 
574LS132N 
574L5136N 

35 
19 
27 
35 
35 
35 
27 
60 
27 
27 
27 
35 

44 
46 
39 

106 
104 
39 
59 
76 
76 
82 

126 
41 

45 
45 
45 
45 
53 
53 
78 
49 

574L51385 99 
N74L5139N 
N74LS153N 
N74L51545 
074LS155N 
N74L51565 
574L5157N 
N74LS158N 
074L51605 
N74LS161N 
574L5162N 
N74L5163N 
574LS164N 
N74LS170N 
574L5173N 
N74LS174N 
N74LS175N 
N74LSt81N 
N74L5190N 
N74LS191N 
N74LS192N 119 
N74LS1935 119 
NY4L51945 161 

1974L5195A5 119 
N74L51960 132 
N74LS1970 132 
074LS240N 206 
N74LS2410 206 
N74LS242N 206 
574LS2435 206 
1974L5244N 206 
N74L5251N 117 

99 
88 

138 
93 
93 
93 
97 

129 
117 
144 
117 
119 
220 
132 
141 
119 
306 
117 
117 

N74L5253N 
N74L5257N 
N74LS258N 
N74LS2605 
N74L5261N 
N74L52665 
574L5273N 
N74LS283N 
N74L5290N 
N74LS2935 
N74L52985 
N74LS365N 
N74L5366N 
N79LS367N 
N74L53680 
574L5373N 
574L5374N 
574LS3755 
N74LS378N 
N74L5386N 
N74L5390N 
N74LS393N 
N74L5395N 
N74L5490N 
N74LS670N 

117 
117 
117 
29 

321 
54 

143 
117 
117 
119 
149 
121 

121 
121 
121 

173 
173 
117 
155 
56 

196 
196. 
207 
143 
239 

LINEAR 
CA3046 84 
CA3080E 77 
CA3130E 99 
CA3140E 48 
CA3189E 293 
LM301AN 34 
LM339N 78 
LM380N 104 
LM3814N 198 
LM3900N 75 
MC3403P 156 
NE531 131 
1965361 259 
565555 28 
NE5565 66 
5666619 171 
5E5705 485 
065710 505 
RC4136 146 
TBA1205 88 
TDA1022 713 
TDA10348 239 
TL081CP 84 
TL084CN 156 
UA741CN 20 
UA741CT 47 
UA748C5 39 

Zener 
Diodes 
400mw C4V7-C33 
BZV88/BZ879 
+Voltage 9 

Voltage 
Regulators 
LM3090AIK1 119 
UA723CN 42 
UA7805CU 78 
UA7812CU 78 
UA781500 78 
UA7912CU 97 
UA791500 97 
UA78L05CS 38 
UA78L12C5 38 
UA78L15CS 38 

CASES - Boss Industrial Mouldings 
Small Desk Console - Boss Industrial Mouldings 
Slope Front Console, Recessed Top 
ABS Base, C/W Brass Bushes, In Orange 
1mm Aluminium Top Panel Finished Grey 

Order Code 
W161, 096, H39 1571 219 Case 81511005 08 
W215, 0130, H471731 308 Case 131611006 OR 

Plastic Boxes - Boss Industrial Mouldings 
Moulded Box and Close Fitting Flanged Lid 
ABS Box, C/W Brass bushes, and Lid In Orange 

Order Code 
L112 062 021 99 Case 5102003 OR 
L150 6680 D50 131 Case 13182005 OR 
L190 W110 D60 223 Case B162006 OR 

Plastie Boxes with Metal Lids 
Recessed Top Box 
ABS Base, Cle/ Brass Bushes, In Orange 
lmm Aluminium Top Panel Finished Grev 

L85 W56 D29 
L111 W71 042 
L161 W96 D53 

112 
150 
208 

Diecast Boxes 
Diecast Box and Flanged Lid 
Aluminium Box and Lid in Natural Finish 

L113 W63 031 
L152 W82 D50 
L192W113D61 

124 
215 
334 

Small Desk Consoles 
Slope Front Console, Recessed Top 
ABS Base, C/W Brass Bushes, In Orange 
1mm Aluminium Top Panel Finished Grey 
Ventilation Slots In Base 

W105 D143 H32 1561 236 
W170 0143 032 1561 312 
W170 0214 032 1821 431 

Order Code 
Case 6134003 OR 
Case B514004 OR 
Case 8104005 OR 

Order Code 
Case 015/5003 NA 

Case BIM5005 NA 
Case 8185006 NA 

Order Code 
Case 6106005 OR 
Case B 10.6006 OR 
Case 81116007 OR 

OPTO ELECTRONICS 
Light Emitting Diodes, Individual 
.125" 13mm1 Red 

Green 
Yellow 

Panel Mounting Clip to suit. 

.2" (Sinn) Red 
Green 
Yellow 

Panel Mounting Clip to suit. 

Photoresistors 

ORP12 
OR P61 

Phototransistors 

OCP71 
136825 
1311029 

Photocoupler 
FCD820 

HARDWARE 
D.I.L. Sockets 

8 Pin Low Profile Socket Tin 
14 Pin Low Profile Socket Tin 
16 Pin Low Profile Socket Tin 

16 
18 

20 

16 
18 
20 

5 

Order Code 

COY54 
00095 
COV97 
LED3 Clip 

COV24A 
COY94 
COV96 
LEDO Clip 

95 ORP12 
95 ORP61 

220 OCP71 
195 BPX25 
195 BPX29 

165 FCC/820 

Order Code 

12 OILSKT8 
14 DILSKT/4 
16. DILSKT 16 

Heatsinks 

Individual Type for 1 x T0550'C/W 12 
Individual Type for 1 01066 10.5'C/W 28 
Individual Type for 1 x 103 7.2`C/W 26 
Individual Type for 1 x T2126 17'C/W 26 
Individual Type for 1 x 1222017'C/W 26 

P.C.B. Components 

Dalo Pen, Blue Ink, Slew Drying 

Sink 5F 
Sink TV2 
Sink TV3 
Sink TV4 
Sink TV5 

98 Pen 33PC 

Miniature Toggle - Honeywell 
SPOT 67 SW 8A1011 
SPDT C/Off 81 5W 801021 
SPOT Double Bias To Centre 90 SW 801041 
SPOT Single Bias 10 Centre 90 SW HÁ1051 
SPOT Bias 84 SW SA1051 
DPDT 99 5W SA2011 
DPDT C/Off 111 SW SA2021 
DPDT Double Bias To Centre 123 SW 8A2041 
DPDT Single Bias To Centre 123 SW 8Á2051 
DPOT Bias 116 SW 8A2061 

SWITCHES 
Order Code 

Miniature Push -C & K 

SP Push To Make, Momentary 62 9618531 
SP Push To Break, Momentary 62 SW 8533 

MAINS TRANSFORMERS 
Secondaries may be connected in series or 
parallel to give wide voltage range 
Primaries 0-220, 240V 

6VA - Clamp Type Construction 235 each 

Approx. 18% Regulation. F.C. 54, 1-136,6135 

0.4.50, 04.50 Secondaries Trans 6VA 
0.00, 0-60 
0.120,0.120 
0.15V, 0.150 
*200,0.200 

20VA - Clamp Type Construction 360 each 

Approx. 16% Regulation F.C. 70, 048, W46 

0.4,50, 04,5V Secondaries 
06V, 0.60 
0.12V, 0.12V 
0-15V, 0.150 
0 -17V,0 -17.5V 
0.2006, 0-20V 

Order Code 

45 
60 

120 
150 
200 

Trans 200A 45 
60 

120 
150 
175 
200 

Plessey I/C's 
L440 331 
L445 182 
L610 
612 
620 
621 
622 
624 

L630 
640 
680 
1610 
1611 
1612 
1621 
1626 
1630 
1640 
1641 

16640 
898629 

SEMICONDUCTORS 
N914 BC182L 
54001 80184 
54002 BC1841_ 
N4004 130212 
54007 eC2121 
N4148 BC214 
55402 15 BC214L 
252218A 31 130547 
252369 21 80548 
202646 46 BC549 
2529260 13 BC557 
253053 19 BC558 
253054 55 6CY70 
253055 55 BCY71 
253055 80131 
Full 1013 Test 95 60132 
2N3442 155 BD139 
253702 9 BD140 
253704 9 BFR90 
253705 10 8F585 
253773 297 eFV50 
2193819 22. BFY51 
253820 39 BFY52 
203904 9 BLX65 
255957 39 BLV93A 
2N5459 35 BRV39 
40673 88 130X20 
AC188 24 CL8960 
AD161 42 MPF102 
00162 42 0A91 
BAW95D 1200 0028 
130107 14 0C35 
BC108 14 T1P31A 
BC108C 18 116320 
BC109 14 TI19410 
BC109B 19 TIP42C 
BC1090 20 TIP2955 
8C148 10 T1P3055 
13C158 10 TI543 
130177 17 ZTX109C 
60179 20 
BC182 11 

245 
245 
369 
369 
910 
342 
232 
409 
245 
177 
177 
177 
239 
267 
177 
206 
206 
270 
475- 

12 

11 

12 
11 

12 
11 

12 
13 

11 

12 

15 
15 

15 
15 
39 
39 
39 
39 

333 
29 
17 
17 
20 

262 
2977 

50 
21 

2850 
36 

8 
118 
105 
48 
54 
76 
76 
75 
60 
36 
16 

RESISTORS 
Carbon Film, Fixed 
0.25W, E24 Values 160.10M, 5% Tol. 2 each 
0.5W, 612 Values 180.407, 10% Tol, 3 each 

Metal Film, Fixed 
0.5W, 624 Values, $1111-15, 2% Tol. 8 each 
2.5W, 612 Values, 108-276, 5/0 ToI. 16 each 

Metal Glaze, Fixed 
0.5W, 624 Values, IM.330. 5% To/ 16 eac 

Order Code 

1001100 IMult 10/0010,1 Res ROO, 
150/100 (Mott 10/Value) Res RDA 

+ Value 

400/100 (Mu/t 10/Value) Res 611430 
800/100 @Ault 10/Value) Res PR52 

+ Value 

800/100 (Mull 10/Value) Res VR37 
+ Value 

VERO ELECTRONICS PRODUCTS 
2.5" x 5",1" pitch Veroboard 71 
3.75"x 5".1"pitch Veroboard 79 
2.5" x 17.1" pitch Veroboard 151 85/Pack 
3.75" x 5" .1" pitch Plain Board 68 
5,82" x 2.9".1" pitch 0-151 DIP Board 135 
Spot Face Cutter 107 
Pin Insertion Tool for .040 type pin 147 - 

1 DS Pins .040(100) 44/Pack 
S5 Pins .040 1100) 44/Pack 
Verowire Kit 11 -pen, 2 -wire, 25combl 454/Kit 
Verowire Combs (25/ 109/Pack 
Verowire Wire (21 109/Pack 

200-210690 
200-21072D 
200.210760 
200.21078H 
20021084E 
203.21013A 
203-21015F 
200-21087G 
200210178 
200-21341D 
200-2t339F 
200.21340G 

Skeleton Presets, Miniature 
0,1W, E3 Values, 1000-1M, Lin. Vertical ilououng 
0.166, E3 Values, 1009-1M, Lin. OOtl00nta: ,'curving 
Skeleton Presets, Standard 
0.3W, E3 Values, 1008-407, Lin. Vertical Mourning 
0.366, 63 Values, 10084617, Lin. Horizontal S'pantmo 

Potentiometer, Rotary 
0.5W, E3 Values, 1K -2M2 Lin. 
0.25W, E3 Values, 4K7-2612 Log. 

Potentiometer, Slider 
0.5W, E3 Values, 2K24706 Lin. 
0.25W, E3 Values, 160 - 1 MO Log. 

Order Code 
8 Min. Preset V 
8 Min. Preset H 

+ Value 

11 std. Preset V 
11 Std. Preset H. 

+ Value 

39 Ro Put Ln 
39 Ro Pot Log 

45 SI Pot Lin 
45 Sl Po, Lag 

+ Value 
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ELECTRONICS 021.233.2400 

Freepost 
Birmingham 
B19 1BR 

ACCESS 
VISA 
CASH 
CHEQUE 

FULL SPEC KIT 
TELETEXT DECODER 

vow 

STATE OF THE ART L.S.I. CIRCUITS 
DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY 
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION 
ULTRASONIC REMOTE CONTROL 
HIGH QUALITY THROUGH PLATED P.C.B. 
ALL I.C. MOUNTED ON SOCKETS 
PREALIGNED UHF/IF MODULES 
NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET 
SIZE 430mm x 90mm x 220mm 
SUPPLY 240v 50Hz 35w 
NEW *TOUCH CONTROL KEYPAD* NEW 

INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F 
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL. 

£189.90 inc VAT. P £t P £3.00. 

FULL TELETEXT MANUAL IF BOUGHT SEPARATELY - £2.50 P ú P £0.50. 

P.C.B' S AND L.S.I. I.C' S NOT SOLD SEPARATE FROM KITS. P Et P INCLUDES CARRIAGE, PACKING AND INSURANCE 

DOPPLER RADAR ALARM 

Do your goodies eed protecting? No need to run miles of wire, 
and hack window and door frames to pieces. Just build a Doppler 
Radar Alarm kit. It con be mains or battery operated ( external 
battery required ), and is triggered by any movement in its 
detection area. It incorporates an arming delay - to enable you 
to leave its detection field safely, and a trigger -delay (0 to 45 

seconds ), so you can catch the thief red handed without a prior 
warning having been given. 
The unit provides a 12 volt output, normally high ( low on alarm ), 
to supply an external remote relay, which is not supplied. The 
unit has an integral buzzer to give an indication when the unit is 

being armed, and when triggering is complete. 
The unfit comes complete with a suitable case. 

DOPPLER RADAR ALARM £39.50 

F.E.T. POWER AMPLIFIER 

Bring your Hl -FI up to date. Available now a 100 watt 
audio amplifier using POWER MOSFETS.The POWER MOSFET 
has several advantages over bipolar transistors. It has good 
frequency response, no carrier storage delay, thermal stability, 
no secondary breakdown, and high input impedance. 
The MOSFET Amplifier has been designed to deliver a 

continuous power output of 100 watts with full heatsinking into 8 

ohms from 5 Hz to 100 kHz with no more than 0.01% total 
harmonic distortion, which is about a tenfold improvement on 
ordinary bipolar techniques. The high output impedance and 
thermal stability of the MOSFET reduces the size of the total 
circuit by about 30%. The kit does not include a case. 

reduction 
POWER MOSFET AMPLIFIER MODULE £27.50 
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10M 10pF signal probe detects audio, 
mains fields and amptitude modulated RF. 

It has been said that a signal tracer is 
just an amplifier with a diode at the 
front. In fact, for many applications, 

just such an arrangement is all that is 
required. This design fulfills the above 
description and then some! 

Boasting a high input impedance and 
good sensitivity, the unit drives a small 
loudspeaker or personal earphone with 
good volume. Power may be derived 
from the equipment under test or a 

separate nine voit supply may be used. 
Use of the specified case ensures a neat 
and attractive project. The case is iden- 
tical to that used in the CSC logic probe 
kit and comes complete with detachable 
probe, power supply leads and a small 
piece of perforated board (not needed 
here). Its place is taken by the PCB. The 
case comes complete with cut-outs for 
three indicator LEDs. Only one is used 
in 'this design to accommodate the 
power indicator LED and the other two 
may be blanked off or simply left 
vacant. 

Construction 
Use of the PCB is really essential. Quite 
apart from the problem of fitting all the 
bits in the case, layout is critical to 
avoid stray feedback and spurious 
oscillation. Owing to the limited space 
available in the case, the physical size 
of the components is important and the 
smallest available components should be 
used. Note that C3 lies over R3, 4 and 
capacitors C5, 9 need to lie on their 
sides. A flying lead link should be taken 
from R2 (Q1 drain) to C2. This may be 
done on the underside of the board and 
should be as short and direct as possible. 
LED 1 is mounted on the board and is 
self-supporting. 

In use, the unit should be connected 
to a nine volt supply and a loudspeaker 
plugged into SK1 ; use screened cable to 
avoid stray feedback. As a simple test, 
hold the probe within a couple of centi- 

PARTS LIST 

Resistors 
R 1 10M 
R2,12 1kfl 
R3,10; '.. 1 k 
R4 , . - < ; ,; 2k7 
R5 ...... .:,. 150k 
R6 "' 18k 
R7 10k 

470R 
R9 2k2 
R11 . IOR 

Capacitors 
Cl lOp ceramic 
C2,4,6 10n ceramic 

' C3 6118 tantalum :. 
. 

C5,9 47u tantalum 
~'C7 220u electrolytic 

C8 2u2 tantalum 
C10 47n ceramic 
'C11 100u tantälut 

Semíconductors 
IC 1 I.M386 
Ql 2N3819 
Q2 BC109 
LED 1 any 0.125" LED 
DI " 1N4004 

ßiscellaneous 
ase, socket, 8 oh eàrpho 
udspeaker. 

TO PROBE... 

FLYING LEAD 

Fig. 1. Component overlay. 

HOW IT WORKS 
To provide high input impedance with good 
sensitivity a FET input stage is used. QI is 
connected as a common source amplifier, 
decoupled to AC by C3, with the output 
taken across R2. This stage is coupled to 
Q2 by C2. Q2 operates as an AM detector 
and audio amplifier. The output is taken 
across R7 and is decoupled to RE by C6. 
The power supply to this section of the cir- 
cuit is provided via R10 smoothed by C7. A 
small integrated audio amplifier forms the 
output stage. ICI provides its own input 
bias and the output automatically centres 
at half the supply voltage. C10 and Rit 
prevent instability. The output is coupled 
via Cl l to an eight ohm personal earphone 
or loudspeaker. Shielded cable should be 
used to prevent stray feedback to the input 
stage. Overall power is supplied via DI 
which protects against accidental reversal 
of the supply leads. Power is indicated by 
LED 1. As this component is sited near toe 
input stage its power supply is decoupled 
by C9 to prevent instability due to stray 
feedback. When used with ` 9 volt battery 
equipment, power may be derived from the 
circuit under test. When a separate supply is 
used to power the probe. A connection 
should be made from 4 V to the earth of the 
equipment under test. Bear in mind the 
voltage rating of Cl. For a small ceramic 
capacitor, this may be only fifty volts -or so.. 

BUYLINES 
The LM386 is available from Watford 
Electronics. The remaining compo 
rents are unexceptional and should 
be readily available. The case is menu- 

, factured , by Continental Specialties 
Corporation, type CTP--1. 
Continental Specialties Corporation, 
Shire Hill Industrial Estate, 
Saffron Walden, 
Essex CB11 3AQ. ;à 

R10 
N5+ 

R11 

LINK 

SKI 

¡--+9V 
oV 

ISK1 SIGNAL 
EARTH 
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pRO)EÇT 

C1 

SI" G 
1Co 

.I\.I1 

+ 
C3 
6u8 

SIG. EARTH 

R6 
18k 

R5 
150k 

metres of a live mains lead. A loud hum 
or buzz should be heard. When using the 
tracer with a separate power supply 
from the equipment under test a wire 
should be taken. from 0 V to the equip- 
ment's earth to provide a signal return 

C4 
10n 

R7 
10k 

R8 
470R 

R9 
2k2 

+ 

I 
// // 

RIO 
1k5 

C7 
220u 

C6 
10n 

C8 
2u2 

path. Remember that the input capa- 
citor Cl may only be rated at about 
fifty volts if you are thinking of work- 
ing with high voltage equipment. As 
well as detecting low level audio, the 
probe may also be used to detect radio - 

C9 

/7777 

47u 

6 

4 

1312 
1k0 

LED 1 

C11 
100u 

N01 +9V 

NOTES: 
Q1 IS 2N3819 
Q2 IS BC109 
01 IS 1N4004 
ICI IS LM386 
LEDI IS 0.125" LED 

SK1 

O 

OV 

Fig. 2. Circuit diagram. 

frequency signals at frequencies up to 
and above 10 MHz. Sensitivity is quite 
adequate to make the unit useful with 
TRF receivers and signals are easily 
detected in conventional medium -long 
wave superhets. ETI 

Mighty mongrel strikes again! 

Stop your powerful pooch carving up your 
carefully collected ETIs with his canine choppers 
and live in hardback harmony with a profusion of 
precious project books by armour -plating your 
archives. 

Invest in an ETI binder. You know it makes sense. 

You can have any colour you like as long as it's 
black. 

Send a mere £3.20 to: 
ETI Binder 
145 Charing Cross Road 
London WC2H OEE 
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DIGISOUND 
LIMITED 

-ptevidigga woke fa ate We 
ane Weeded ix eQecbtogic 

mole 

ETI 80. MODULAR 
SYNTHESISER 

Complete kits or P.C.B.'s and individual components supplied. 
Front panels now available in 1.15mm white PVC clad steel 
with holes and lettering to the style shown in ETI. Also blank 
panels allowing you to put other modules in the same format. 
Exclusive suppliers to the U.K. hobby market for customised 
I.C.s from Solid State Music and Curtis Electromusic Special- 
ities for use in music and other audio applications. I.C.'s include 
voltage controlled oscillators, filters, amplifiers and envelope 
generators. Also stocks of the elusive Q81 temperature 
compensating resistor (1k, 1 %). 

Send S.A,E., or 12p in stamps, for current price list of 
components and range of synthesiser modules currently 
available. 

DIGISOUND LIMITED, 
13 THE BROOKLANDS, WREA GREEN, 
PRESTON, LANCS. PR4 2NQ 
Tel.: 0772 683138 (MAIL ORDER ONLY) 

OHIO SCIENTIFIC SUPER -BOARD 2 y*************** 
T --We are the only people who include a free le 

power. supply and modulator kit in our, 
special offer on Superboard 2 

44442.44412K4***** 
model for British TV sets, full keyboard and a 

cassette interface and uses your TV -as a VDU. 8K 
basic. 4K ram. Fully assembled £188 + 15% VAT, 
post free. 

SINCLAIR PRODUCTS 
PFM200 £57-95, case £3,40, adaptor £4.03, 
connector kit £11.27. Microvision TV £91.44, 
mains adaptor £6.88. PDM35 £34.23, mains 
adaptor E4,03, case £3.40. DM350 £76.70,, 
DM450 £102.17, DM235 £55.55. Accessories for 
all 3 models:- rechargeable batteries £7.99, mains' 
adaptor/charger £4.03, case £8.90, Enterprise prog 
calculator £19.95. New SC1 10 10MHz oscilloscope; 
£144.95. 
COMPUTER -GAMES 
Chess champion 6 £48.95. Chess challenger 7 £84 - 
Voice chess challenger £227.95. -Checker challenger 
4 £84. Star chess £62. Grandstand video entertain- 
ment computer £79,95. Videocarts £12.60. Phillips 
G7000 Videopak home computer £149. Videopaks 
:£12.96. Atari Videocomputer £147. Cartridges 
£14,85 (except. chess £43.95 and backgammon. 
£33.95). 

TV GAMES 
Tank battles kit £8.34. AY -3-8500 chip £3.00. kit 
£4.26. Stunt cycle AY -3-8760 chip £13.71, kit 
£4.95. 10 game paddle 2 AY -3-8600 chip £10.25, 
kit. £7.03. Racing car chip AY -3-8603 £13.63. 
Modified shoot kit £5.28. Rifle kit £5.27. Colour 
generator kit £9.05. 

MAINS TRANSFORMERS 
6-0-6V I 1/2a £2.60. 9-0-9V 75ma 76p, la £2.22, 2a 
£3:94. 12-0-12V 100ma 92p, la £2.80. 15-0-015V 
la: £3.15. 
JCt 2-AND:JC20 AMPLIFIERS 
Integrated circuit audio amplifier chips with data and 
printed circuits. JC1 2 6 Warts £2.08. JC20 .10 
Watts £3.14 - 

CONTINENTAL SPECIALITIES 
PRODUCTS 
EXP300 £6.61. EXP350 £3.62. EXP325 £1.84- 
EXP650 £4.14. EXP4B £2.:54. LP2 £20.70. 
PRINTED CIRCUIT MATERIALS 
PC:etching kits:- economy £2.42, standard £4.46. 
40sq ins pcb 45p. 1 lb Feci £1.30. etch resist 
Pens:- economy 50p, dalo 84p. drill bits 1/32" or 
imm 30p. etching dish 92p. Laminate cutter 90p. 

S DECS AND T-DECS 
S -Dec £3.79. T -Dec E4.59. u-DecA £4.69. u-Dec6 
£7.16. 

BATTERY ELIMINATORS 
3 -way types with switched output and 4 way 
multi -jack:- 3/4+ /6v 100ma £2.39, 617'/ /9v 
300ma £3.14. 100ma radio types with press stud 
connectors 9v £3.57, 6v £3.57, 41/2v £3.57, 9+9v 
£4.79, 6+6v £4.79, 4'/+4'/.v £4.79. cassette 
recorder mains unit 7'/,v 100ma with 5 pin din plug 
£3.57. Fully stabilized type 3/6/7Y./9v 400ma 
£5.89- Car converters 12e dc input, output 9v 
300ma £1.19, output 71/2v 300ma £1.19, output 
3/41/2/6/71/2/9/12v 800ma £2.56. 

BATTERY ELIMINATOR KITS 
100ma radio types with press -stud connectors 4'/v 
£1.49, 6v £1.49, 9v £1.49, 41/2+4'/v £1.92, 
6+6v £1.92, 9+gv £1.82. Cassette type 7/v 
100ma with din plug £1.49. Heavy duty 13 way 
types 4%/6/7/8%/11/13/14/17/21/25/ 
2ß/34/42v 1A £4.95, 2A £8.20, Car converter 
input 12v dc, output 6/7 1/2 / 9v 1A stabilized £1,35.. 

STABILIZED POWER KITS 
The first price is for kit without transformer, the 
bracketed price includes transformer. 8 -way types 3/4//6/7%/9/12/15/18v 100ma £1.74 
(£2.50), IA £3.18 (£5.30), 2A £4.17 (£8.15).' 
Variable voltage models 2-18v 100ma £2.12 
(£2.98), 1-30v 1A £3.18 (£6.20), 1-30v 2A £4.98 
(£11.24). 

BI-PAK AUDIO MODULES 
AL30A £4.08. PA12 £8.38. PS12 £1.58. T538 
£2.70. 5450 £25.06. AL60 £5.08. PA100 
£17.33. SPM80 £4.74. BMT80 £8.08. Stereo 30 
£21.57. MA60 £38.27. 

COMPONENTS 
1N4148 0.9p. 1N4002 3.1p. 741 8 dil 18p. 723 
14 dil 33p. NE555 8 dil 24p. bc163, bc213, 
bc547, bc5494,9p. bc182, óc184, bc212, bc214, 
bc548 5.5p. tip31C, tip 32c 35p. tip4lc 40p. 
bd131, bd132 27p. Plastic equiv bcy72 Sp. Fuses 
20mm X 5mm cartridge .1 5, .25, .5, 1, 2, 3, 5 Amp 
quickblow 1p, anti -surge 3.6p. Resistors 5% '/SW 
E12 10e to 10M 1p, O.8p for 50+ of one value. 
Polyester capacitors 250v .015, .068, .1 mf 1,5p, 
0.1mí 3.0p, .022, .033mí polystyrene capacitors 
E12 63v 10 to 1000 pf 3p, 1 n 2 to 10n 4p. Ceramic 
capacitors 50V E6 22pf to 47n 2p. Electrolytic 
capacitors 50v .5, 1, 2mf 5p, 25v 5, 10mí 5p, 16v 
22, 33mf 5p, 47, 68mí 3.5p, 100mf 6p, 330, 
470mí 9p, 1000m4 10p. Zeners 400mW E24 2v7 
to 33v 7p. Preset pots subminiature 0.1W horie or 
vert 100 to 4M7 7p. Potentiometers '/,W 4K7 to 
2M2 log or tin single 27p, dual 71p. %" red LEDs 
9.7p. IC sockets 8 dil 8.7p, 14 dil 10.1p, 16 dil 12p. 

SWANLEY ELECTRONICS 
DEPT E71, 32 Oddeel Rd., Smalley, Kant BR8 8E2. 

Main order only. Please add 30p to the total cost of your order for postage. Prices include VAT unless stated: 
Lists 24p post free. Overseas customers deduct 13%. Official credit orders welcome. 

Please add 35p for P&P 

DELTA TECH & CO, 
62 NAYLOR ROAD, LO 

'All prices VAT inclusive 

RESISTORS (1/4W) 
10 ohms to 10 Mohms 
PRESETS (.15W Horizontal) 
100 ohms to 2 Mohms 
POTENTIOMETERS (1/4W) 
Linear & Log Scale 
4.7 Kohms to 2.2 Mohms 
VERO'Bnnºr+a - - 
VEROBOARDS (0.1" CoPPr) 
3.35" x 5" 
ZENER DIODES (400mW) 
2.7V to 33V 
CERAMIC CAP (50V) 
33pF to 47nF 
POLYSTYRENE CAP (50V) 
10pF to 1,000pF 
POLYESTER CAP (100V) 
1nF to 68nF 
100nF, 150nF 
220nF, 330nF 
470nF: 9p 680nF: 10p 
1uF:14p 2.2uF:20p 
3.3uF: 22p 4.7uF: 24p 
ELECTROLYTIC CAP (uF/V) 
1/25 to 47/25 
68/50,100/35 
150/25, 200/12 
220/25,250/12 
470/25, 500/30 
1000/10: 14p 1000/25: 22p 
1500/25: 26p 2200/6: 20p 

NDON, N20 OHN 
Mail Order only! 

1,5p 

Sp 

30p, 

55p 
65p 

8p 

3p 

Sp 

6p 
7p 
8p 

6p 
8p 
9pp 

13p 

OPTO/ DISPLAY 
2N5777 55p 
OCP71 65p 
ORP12 60p 
DL704 110p 
DL707 110p 
0.125" &0.2" 
LEDs: 
Red 10p 
Green 14p 
Yellow 14p 
.125" Clip 3p 
.2" Clip 4p 
DIL SOCKETS 
8pie 11p' 
14 pin 13p 

'16 pin 
18 pin 
22 pin 
24 pin 
28 pin 
40 pin 

BRIDGE 
RECTIFIERS 
1A/50V 
1A/100V 
1A/200V 
1A/400V 
2A/50V 
2A/100V 

14p 
í8p 
22p 
24p 
28p 
40p 

22p 
27p 
32p 
34p 
40p 
42p 

2A/200V 48p 
2A/400V 55p 

VOLTAGE 
REGULATORS 
7805 
7812/5 
7818/24 
7905 
7912/5 
'7918/24 

DIODES 
BY127 
0A47 
0A91 
0A200 
0A202 
1N916 
1N4148 
1N4001/2 
1N4003 
1N4004/5 
íN4006/7 
1 N5400 

1 N5401 
1N5402 
1N5404 

70p 
70p 
70p 
90p 
90p 
90p 

10p 
8p 
8p 
6p 
9p 
5p 

4p 
4p 
5p 
6p 
8p 
13p 
14p 
15p 
16p 

LINEAR 
CIRCUITS 
709-8 40p 
709-T05 40p 
710-14 33p 
741-8 22p 
747-14 48p 
748-8 44p 
CA3018 70p. 
CA3028A 85p 
CA3046 70p 
CA3054 60p. 
CA3080 75p 
CA3130 100p 
CA3140 55p 
LF351N 65p 
LF356N 85p 
LM301AN 32p 

ORDERS 
CEPTED AT: 

LM308N 60p 4066 50p 7491 45p AC153 30p BF185 25p ZTX304 27p 
LM318N 200p 4069 18p '7492 30p AC176 23p BF194/5 12p ZTX311 19p 
LM324N 75p 407Q/1 18p 7493 35p AC187/8 23p BF196/7 12p ZTX341 22p 
LM339N 60p 4072/3 18p 7494 50p AD149 70p BF224B 14p ZTX500/1 16p 
LM348N 9 4081/2 18p 7495 '40p AD161/2 40p BF244B 35p ZTX502 21p 
LM377N 175p 4086 80p 7496 50p AF114 30p BF258 34p ZTX503 17p 
LM 380N 90p 4510 100p 7497 200p AF124 45p BF259 40p ZTX504 28p 
LM 381 N 140p 4511 100p 74100 70p AF125 35p BFR39 32p 2N696 35p 
LM382N 130p 4516 100p 74105 43p AF126/7 37p BFR4O 20p 2N697 25p 
LM1310N 150p 4518 100p 74107 20p AF139 40p BFR79 32p 2N698 35p 
LM3900N 55p 4520 100p 74109 40p AF239 47p BFR80 20p 2N706 14p 
LM3909N 7 4528 100p 74110 40p BC107/8 10p BFX29 25p 2N914 20p 
MC1496P 85p 74118 90p BC109 tOp BFX84 25p 2N918 35p 
NE531 150p TTL 74121 26p BC117 25p BFX87/8 25p 2N1131 20p 
NE555 25p 7400/1 13p 74122 30p BC142/3 30p BFY50 22p 2N1132 13p 
NE556 60p 7402/3 13p 74123 45p BC147/8 1 BFY51/2 22p- 2N1302 35p 
NE566 140p 7404/5 13p 74125/6 37p BC149 10p BFY53 10p 2N1303 40p 
TBA641A 180p 7406/7 20p 74132 48p BC157/8 12p BRY39 2N1304 50p 
TBA800 75p 7408/9 13p 74141 50p BC159 12p §SX19 12p 2N1305 13p 
TBA810S 110p 7410 13p 74145 55p BC167 14p BSX20 22p 2N1306 30p 
ZN414 100p 7411 18p 74150 78p BC169C 13p BU205 150p 2N1308 22p 
ZN1034 200p 7412 150 74151 48p BC171 10p BU208 210p 2N1613 25p 

CMOS 
4000 
4001/2 

18p 
18p 

7413 
7414 
7416/7 
7420 

27p 
31p 
25p 

; 1:4p 

74153 43p 
74154 90p 
74155 46p 
74156 40p 

BC173 
BC177/8 
BC179 
BC182/3 

8p 
18p 
20p 
12p 

MJ2955 
MJE340 
MJE2955 
MJE3055 

110p 
70p 

110p 
85p 

2N1711 
2N1893 
2N2222A 
2N2217 

13p 
25p 
25p 
18p 

4006 70p 7421/2 17p 74157 43p BC184 12p MPF102/3 40p 2N2219 23p 
4007 
4008 
4009 
4010 
4011/2 
4013 
4014 

18p 
P 
p 

42p 
18p 
40p 
85p 

7427 
7428 
7430 
2432 
7433 
7437/8 
7440 

. 20p 
25p 
14p 
18p 
24p 
15p, 
1Op 

74160 64p 
74161 55p 
74162/3 64p 
74164 78p 
74165 70p 
74166 ' 85p 
74173/4 70p 

BC186 
BC207/9 
BC212/3 
BC214 
BC214L 
BC238 
BC261B 

30p 
13p 
12p 
12p 
14p 
18p 
14p 

MPF104/5 
MPF106 
MPSA06 
MPSA56 
MPSUO6 
0C28 
0C35 

40p 
50p 
26p 
26p 
61p 
92p 
92p 

2N2369 
2N2484 
2N2646 
2N2904 
2N2905 
2N2906 
2N2907 

17p 
30p 
55p 
23p 
23p 
20p 
20p 

4015 75p 7441 56p 74175 60p BC301/3 32p 0072 20p 2N2926G 11p 
4016 
4017 

449 
55p 

7442 
7443 

51p 
70p 

74176 64p 
74177 60p 

BC328 
BC338 

17p 
17p 

TIP29 
TIP29B 

40p 
48p 

2N3053 
2N3054 

20p 
50p 

4018 
4019 

80p 
45p 

7444 
7445 

80p 
75p 

74180 50p 
74181 80p 

BC461 
ßC477 

40pp TIP30 
TIP30B 

40p 
48p 

2N3055 
2N3442 

50p 
140p 

4020 95p 7446 65p. 74182 45p BC478/9 27p TIP31 40p 2N3702T0 
4021/2 85p 7447 55p 74190 75p BC547/8 14p TIP32 40p 2N3711 11p 
4023 18p 7448 62p 74191 70p BC549 9 TIP33 60p 2N3772 150p 
4024 
4025 

58p 
18p 

7450 
7.451/3 

10p 
13p 

74192 50p 
74193 64p 

BC557/8 
BC559 

15p p 
15p 

TIP33C 
TIP34A 

SOp 
90p 

2N3773 
2N3819 

250p 
22p 

4027 45p 7454 10p 74194 /0p BCY70 18p TIP35B 240p 2N3820 40p 
4028 70p 7460 13p, 74195 57p BCY71/2 18p TIP36B 280p 2N3823 70p 
4029 82p 7470 20p 74196 100p BD115 58p TIP41A 60p 2N3866 90p 
4030 
4035 
4041 

60p 
107p 
75p 

7472 
7473 
7474 

21p- 
28p 
24p 

74197 80p 
74198 135p 
74199 90p 

BD121/3 
BD124 
8013110 

75p 
81p 

TIP42A 
TIP2955 
TIP3055 

60p 
70p 
55p 

2N3903/4 
2N3905/6 
2N4037 

10p 
10p 
45p 

4042 70p 7475 34p BD140 42p ZTX107/8 13p 2N4058/9 14p 
4043/4 88p 7476 30p TRANSISTORS BF178 32p ZTX109 13p 2N4060:1 14p 
4047 92p 7480 25p AC126/7 23p BF180 30p ZTX300 16p 2N5457/8 40p 
4048 
4049 

55p 
35p 

7485 
7486 

80p 
' 25p 

AC128 23p 
AC128/176 

BF181 
BF183 

8p ZTX301 
ZTX302 

18p 
20p 

2N5459 
2N6027 

35p 
40p 

4050 4.49 7490 36p Mt. pr. 42p BF184 
,34p 
25p ZTX303 249 

AC 

28 
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What to look for in the April issue: on sale March 7th 

CIRCUIT SUPPLEMENT 

Next months ETI carries something really special -a SIXTEEN 
PAGE circuit supplement for the experimenter. All the circuits 
have been tried and tested by us, making this the most reliable 
reference yet. If there is anything you need a circuit for or any 
circuits you need something for this is the place to find it. No 
less than 50 in all. Half a hundred of the best you'll find any- 
where. 

Well worth keeping for that inevitable future time when 
you'll NEED ONE or more of the priceless little gems lying amid 
these pages. 

R2 + 
R1 

C7 

INFRA-RED CONTROL SYSTEM 

Most of the human race is lazy. Any- 
one who says he isn't is lazy and 
dishonest. This means that most of 
the human race should buy ETI next 
month. Why you may ask. There 
again you could be too lazy to 
bother. We'd understand completely. 

Reason is that we are printing a 
project for a 32 channel IR control 
system which will allow you to 
lounge back and do everything 
without moving more than a finger. 

R13 

04 

All the articles here are in 
an advanced state of prep- 
aration, but circumstances 
may dictate slight changes 
in the final issue. 

ANALOGUE SWITCHES 

As if it isn't enough to 
present fifty circuits in 
one issue, we've gone 
one better yet and talked 
Tim Orr - the man of 
one thousand and one 
nodes - into producing 
one of his amazingly 
detailed features. This 
time his subject is switch- 
ing analogue signals - 
how to, when to and 
with what. 

TESTED 
CIRCUITS 

.TO BUILD 

R/C PROTECTOR 

How do you know when 
your;. radio control air- 
craft has flown outside 
the transmitter range or 
when one or more of 
your channels fails? At 
worst, it's when you tell 
it to come back and it 
ignores you, winging its 
way into the distant 
sunset. 

If you'd built the 
ETI R/C Protector, it 
would have been a differ- 
ent story. Should you 
lose control of any sur- 
face (aileron, rudder, 
etc.), the servo concern- 
ed will set itself to a 
preset position, bringing 
your personal plane pilot - 
wards. 

R9 R10 R11 

TOUCH DIMMER 
This touching project 
is a dimmer with a 
difference - it has a 
memory.ltcan be acti- 
vated by touch pads 
or conventional swit- 
ches. 

R14 
/7777 

ELECTRONICS TODAY INTERNATIONAL - MARCH 1 980 29 



THE 1537 VCA 
Keith Brindley brings you up to date with the latest offspring of the 
silicon chip family - complete with practical applications. 

There is always a great deal of excitement generated in 
electronics on the arrival or introduction of a new 
circuit, concept or chip, particularly if the system is 

potentially a field leader. The 1537A chip is just that! The 
specifications which the device can offer in situ are well 
above those of any similar preceding systems. Table 1 

gives a listing of specifications, which can be obtained in 
the correct applications 

Parameter Specification 

Bandwidth DC-200kHz 

T.H.D., 20Hz-20kHz 0.004% 

I.M.D. (SMPTE TEST) 0.03% 

Noise -90dBv, ± 1dB (worst case, unity gain) 

Overshoot and Ringing None 

Slew Rate > 10v/usec, symmetrical & constant 

Input Impedance 20KO 

Maximum Input Level +20dBv 

Gain 0dB (Unity) 

Maximum Attenuation >94dB 

Control Voltage Oto+10V 

DC shift vs. Attenuation 6 5mV 

Power Requirements Regulated ± 15V at+25, -33mA 

Table 1. The maximum possible specifications available from a 
1537A system. 

With harmonic distortion of 0.004% and a signal /noise 
ratio of over 90 dB the system is of course well suited to 
studio applications, although use in this environment is by 
nò means its only area of involvement. The IC itself seems 
at first glance, somewhat highly priced at around £6, but 
nevertheless, it requires few extra components to produce a 
VCA system of the superb quality (suggested in the 
specifications of Table 1) and overall represents good 
value for money to the amatuer and professional engineer 
alike. 

Amplifier Or Attenuator 
The term VCA is normally used as an abbreviation of the 

phrase Voltage Controlled Amplifier, but in its simpler 
modes the 1 537A is, strictly speaking, a voltage controlled 
attenuator ie with a maximum gain of unity. The inventors, 
do, however, stress that connection of the 1537A into the 
feedback loop of an amplifier (such as an op amp) produces 
a voltage controlled amplifier. The applications section of 
this article show how this can be achieved. 

+v 

O/P' 

I/P 
CURRENT 

Fig. 1. A differential pair of transistors - the basis of a VCA. 

The operation of the 1 537A VCA depends upon the gain 
control function of a differential pair of transistors as in Fig. 
1. The transistors in Fig. 1 are connected at their emitters. 
The current through R3 OE) is, therefore, approximately 
equal to the sum of their two collector currents IC, and IC2 
through R1 and R2 respectively. The relative bias voltage, 
VB, between the two bases determines the relative collector 
currents. If we now apply an input signal current to the 
joined emitters we obtain output signal currents through 
R1 and R2, the sizes of which are determined by the bias 
voltages. In other words, by altering this bias voltage we 
.alter the size of the output signals. 

Figure 2 shows a simplified internal circuit of the 1537A 
chip giving pin numbers and external load and emitter 
resistors necessary for operation. There are two basic gain 
control circuits within the chip, similar to that in Fig. 1 (built 
around Q1, 2 and Q5,6) except for three main differences: - the diode connection of the transistor pair not used 
for signal output ie Q1 and Q6, which reduces the 
distortion due to transistor gain differences. - the addition of buffers around Q4 and Q8 to reduce 
loading of the output collectors of the gain transistors, 
in turn allowing idealised characteristics over the full 
gain range. - the use of transistors Q3 and Q7 as voltage to 
current converters enabling the input to be applied as 
a voltage rather than as a current. 
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FEATURE 

13 

Q4 

01 

Q2 

0 +15V 

11 

BROKEN LINES SHOW THE 
PHYSICAL BOUNDARY OF THE 
1537A IC 

Q6 

Q8 

10 

L 

03 

8 

Fig. 2. A much simplified internal circuit of the 1537A IC, showing 
external load and emitter resistors. 

I/P 1 

UP 2 

0/P 1 

0/P 2 

CONTROL VOLTAGE 
(0 TO -10 V DC) 

Fig. 3. The simplest mode of operation of the 1537A -a low input 
impedance stereo VCA with a negative going control voltage. 

V -15V 

07 

_ __J 

7 

There is, however, a much more subtle difference, on 
top of this and that is the use of large geometry transistors. 
The effect of larger geometry transistors can improve 
second order intermodulation by as much as ten times for a 
tenfold increase in transistor size. Noise can also be 
reduced by about 10 dB for a similar increase in geometry. 

This leads us now to the simplest mode of operation of 
the 1537A using each gain control circuit individually, 
although the control voltage affects the gain of each circuit 
simultaneously (Fig. 3). 

'The ratio of 139 and R10 is calculated to allow a control 
voltage range of 1 jJ volts (ie 0 to minus 10 V), altering the 
gain of the system from 0 dB to about) -90 dB. The input 
impedance of the circuit to applied signal is low and ideally 
buffers should be placed before this circuit. Although this 
circuit does not give studio quality specifications it will, 
however, still produce results in the "high fidelity" range, 
providing impedance matches are considered. 

Figure 4 shows a circuit application which gives a higher 
impedance input. Also included is an inverting stage in the 
control voltage link which allows a voltage of 0 to + 10 
volts to be used for controlling attenuation. 

Although any operational amplifier could be used for ILs 
1, 2 and 3 in the previous circuit, it should be fairly 
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Fig. 4. A higher input impedance stereo VCA with positive going 
control voltage. 

R1 
10k 

I/P 1 p--' F-J\AM 
Cl 
1u0 

C2 R2 
1.0 10k 

I/P 2 

1 C3 
47p 

C4 
47p 

R3 
6k8 

R6 
18k 

apparent that the noise, distortion and bandwidth specs of 
the circuit are limited to those of the op amps used. 

Either of the two circuits of Figs. 1 and 2 can be adopted 
as the voltage controlled gain heart of a stereo system. 
Their outputs are about 10 dB down on the inputs so 
necessary amplification should be given before or after the 
attenuator. 

Coming Up To Scratch 
Now, three more developments to the circuitry can be 
undertaken to improve the specifications to those of Table 
1 . Figure 5 shows the circuit of the ideal system capable of 
these high specs. 

Firstly, actively linearised voltage to current sources (op 
amp 3 and 4 in Fig 5) improve distortion figures when 

Fig. 5. Full specification mono VCA (showing component numbers 
and values of a practical circuit). 

I/P 

RV1 
50k 

PRESET 

1+15V -15V 

R1 
10k 

Cl 
47p 

R2 
1M5 

/7777 

OP AMP 2 

OP AMP 1 

-15V 

// // 

95 
22k 

12 

' ,IC1 

2 

o 

R9 
10k 

14 1 

IC4 
1537A 

4 

10k 

13 

10 

R12 
2k7 

R11 
100R 

C5 
10u 

C6 

0 01P 1 

0 O/P,2 
'C7p 

1 

1n 
R13 

CONTROL VOLTAGE], 
(0 TO+10 V DC) 

12k 

/7777 II // 

R14 
12k 

using a wide range of input signal voltages. 

Secondly, parallelling of the two individual gain control 
circuits (ie the same input sigr:al is fed to both devices at 
their inputs and mixed at their outputs) gives a 3 dB 
improvement in S / N ratio. 

Finally, a technique is utilised which is complementary 
to the previous development of parallel devices, whereby 
the same input is applied to both gain control devices but 
180 degrees out of phase. The two outputs are combined 
in a differential amplifier to give a single ended output. The 
differential amp -is formed around op amp 6. This technique 
has the effect of reducing DC shift caused by bias and. 
control voltages and with careful adjustment of RV1, the 
minimal DC shift now left at the output can be reduced even. 

0 +15V 

OP AMP 3 

14 

OP AMP 4 

\ 8 

CONTROL VOLTAGE 
INPUT (SEE TEXT) 

2 

/I 

14 

R15 
3k3 

1537A 

R16 
3k3 

IIC3 
680p 

7 

OP AMP 5 

R17 
4k7 

R13 
2209 

R12 
15k 

R18 
. 10k 

R19 
4k7 

+15V 

OP AMP 6 + 
hIC3 

-15V 

-VYV-y 
R20 
10k 

914 
4k7 

C5 
22p 

o O/P 
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FEATURE: The 1537 VCA 

further to near (if not actually) zero. The prototype circuit 
shown, upon testing, actually gave no DC shift at all (or at 
least none measureable on our test equipment). 

The complete circuit can be used as an exceptionally 
high quality VCA whose signal input can be anything from a 

few millivolts through to about 20 volts pk to pk without 
distortion. The lack of DC blocking capacitors at the input 
and output means that the system can be used to control a 

DC voltage applied to the input. AC signals up to well over 
200 kHz are easily catered for, due to the system's wide 
bandwidth. 

The overlay in figure 6 shows the component layout on 
printed circuit board of the circuit. The PC design is given in 
the Foil Pattern section of this issue and will enable 
interested readers to build the system and get first hand 
'experience of it. As far as we know this article is the first of 
its kind to present a circuit in a form where "experi- 
menters" can benefit easily and directly from the written 
text whilst simultaneously using the device in a tried and 
tested form. 

Construction 
If the circuit board layout is followed then there should 

Fig. 6. Overlay of PCB of the 
1537A VCA module. 

PARTS LIST 

ISTORS All %V 
1,4,18, 10k 

20 

RS 22k 
R6,8,9,10, ` 3k3 
15,16 
R7 47k 
R11,12 15k 
R13 220R 
R14,17,19 4k7 

I'RESET 
RVI; Sük tnin hor 

C1,4 47p polystyrene 
C2 lßp polystyrene 
C3 680p polystyrene 
CS ; 22p polystyrene 

SEMICONDUCTORS 
ICI TL074, LF347 etc. 
IC2 1537A 
IC3 TL072, LF353 etc 

MISCELLANEOUS 
IC Holders 
PCB 

t; 

1- 

I/P 

be no problems. IC holders are advisable though by no 
means necessary. RV1 should be a good quality type 
(cermet), to assist in setting up the output offset shift to 
zero, cheaper quality presets can sometimes be tricky to 
adjust in low voltage DC applications of this nature. Op 
amps 1 to 4 in the circuit are combined in ICI and can be of 
a wide range of types from a quad 741 type (3403) 
upwards. Obviously, if you wish to obtain the best specs 
the quality of the op amps are critical. LF 347 or TL 074 will 
give the best results. 

Similarly op amps 5 and 6 are included in IC3 and LF 

353 or TL 072 are of optimal quality. 

Setting Up 
The system should work without any adjustment for an 
AC signal and varying the control voltage from -0 to 10 volts 
should give total control over the output amplitude. Some 
setting up will be required if the input is to be DC, though. 
This is best achieved by earthing the input. Measure the 
output voltage using a high impedance voltmeter (it should 
only be the order of a few millivolts). Adjust RV1 until a 

complete sweep of control voltage ie from 0 to 10 volts. 
produces only minimal change in DC output voltage. The 

-15V ®V +15V 

BUYLINES; 

Most of the larger mail order comp- 
anies will be aloe ato help with the 
quad and dual op amps if you exper- 
ience ,any difficulty in obtaining 
them. 

The 1537, however, is pres n - 
obtainable only from Aprlex 

Audio Systems Ltd. Their address 
is 35 Brittania Row London N1 
SOH, Th../ have kindly agreed to 
offer the IC to Eli readers at the 
rdduced rate of £5.85 each incl- 
ud°ng Vii, which is 15% off the 

. normal ,,once. However, this is 
dependent on small quantity CWO 
9rders and the special code 'ETI 
APHEX 101' must be quoted with 
your order. 

All other components should be 
easily obtainable. 

e 

CONTROL 
VOLTAGE 

0/P 
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circuit is now completely set up to accept an input signal in 
the frequency range DC to 200 kHz. At minimum attentu- 
ation the system operates as a unity -gain wide range, high 
quality buffer, with a reasonably high input impedance and 
low output impedance. Variation of the DC control voltage 
over the range 0 to 10 volts will produce over 90 dB of 
attenuation of the output signal. 

If an overall gain is required in the circuit, resistors R18 
and R20 can be changed as in Table 2. 

GAIN R18 & R20 

0dB 
6dB 

10dB 
15dB 

10k 
22k 
33k 
56k 

Table 2. The values of R18 and R20 to give the required overall gain 
in the VCA system of Fig. 5. 

The control voltage range of 10 volts can be altered as 
required simply by changing the ratio of resistors R13 and 
R14 to suit. 

To our knowledge, there is no officially recognised 
standard symbol for a VCA and rather than redraw the 
whole circuit of figure 5 upon every reference to the circuit 
we thought it better to invent a symbol for the purposes of 
this article. A horizontal trapezoid shape appeared to be the 
ideal symbol, as shown in Fig. 7. It symbolizes the system 
as a modular buffer amplifier, whose output (symbolized by 
the top line), decreases as the control voltage (the bottom 
line). increases. We shall use the modular symbol of a VCA 
whenever reference is made to the circuit of Fig. 5, 
although any VCA module of another design should 
function in the applications which we give. 

I/P 

CONTROL VOLTAGE 

Fig. 7. The ETI symbol of a VCA module. 

0/P 

Use of the 1 537A system module as a DC controlled 
analogue gate can produce many effects. Amplitude 
modulation of the signal occurs and the usual associated 
effects are observed. For instance, in Fig. 8 we can see a 
simple but high qualitytremelo unit. Transistors Q1 and Q2 
are connected as a phase shift oscillator and buffer, with 
speed and depth controls whose varying DC output is 
connected directly to the control port of the 1537A 
module. The frequency range of the oscillator is 
approximately 2 to 5 Hz. Altering the values of all three 
capacitors will change the main frequency, though that 
stated wild give the best results. 

The control voltage in the last application was varied as a 
sine wave of course, but there is no reason why other 
waveforms eg square, could not be used for control 
purposes. Figure 9 shows a 555 operating in the astable 

Fig. 8. A simple tremolo circuit. 

0/P 

Fig. 9. A Dalek type sound generator. 

mode with a frequency range of approximately 5-50 Hz. 
The output signal will be modulated with the square wave 
and the overall product is a Dalek type sound if a vocal 
signal is applied to the 1 537A module. 

This square wave control can be taken one stage further 
if the control voltage is the output from a monostable as in 
Fig. 10. A tone burst generator can be very easily con- 
structed with this mode of operation. In a tone burst 

I/P SIGNAL 
(CONTINUOUS SINE WAVE) 

PUSH TO I 
MAKE 

min 

Fig. 10. A simple system enabling the construction of a tone burst 
generator. 
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FEATURE: The 1537 VCA 

generator, a rectangular envelope 50-500 uS long is 
formed around a single sine wave frequency of normally 1 

kHz. Tone burst generators are useful for testing the 
transcient response of speakers, A push to make switch is 
used to provide the trigger to fire the multivibrator, 

'producing the correct length pulse which in turn is inverted 
to form the control voltage pulse, applied to the control port 
of the 1537A. 

The previous applications have all used automatic 
waveform control of the applied signal to produce the 
required attenuation characteristics, but this is not a 
necessary trait. The control voltage can be simply tapped 
off a variable resistor having the maximum control voltage 
range (ie 10 volts) across it. In this way, altering the 
position of the wiper alters the attenuation of the applied 
signal. The pot acts quite simply as a volume or level 
control. Ordinary non -DC volume controls can suffer from 
pick-up problems because the signal itself is being rotated 
through the pot. As only DC is applied to the pot in this 
application no pick-up can occur and the control can be 
remotely mounted from the module with no screened cable 
being necessary. Figure 11 shows such a volume control. 

"o 

REMOTELY 
MOUNTED 
POTENTIOMETER 

10 DC 

1537A 

WIRE LINK 

Fig. 11. Remotely (wire -linked) controlled volume control. 

o O/P 

This remote control facility can be utilised in an audio 
mixer which includes remote faders for each channel. 
Figure 12 shows the general idea of such a circuit, An op 
amp is used as a summing amplifier into which the output 
of each channel's VCA is fed and mixed. The mix is relative 
to the control voltage applied from the remote faders to 
each VCA. The circuit allows for up to N inputs, where N to 
practical limits will probably be a maximum of about 1 2, 
but with careful layout techniques, there is no reason why 
this cannot be increased further. 

Figure 13, shows an interesting outline to enable digital 
control of the VCA, say from a computer link. In order that 
the computer can operate in real-time, ie control of the VCA 
is not just its only job, it is necessary for the interface to 
provide a latch for the digital word. The output of this latch 
is changed to a linear DC voltage by the D/A (digital to. 
analogue) convertor whose output is taken to the control 
port of the VCA. 

The digital latch, once set by a strobe pulse, provides the 
facility that after the volume required has been found, the 
computer is free to perform other tasks, When the volume 
is to be altered, the latch is reset to the new digital input. 

, The last six applications of the 1 537A VCA system have 
simply shown methods of providing a control voltage 
(automatically, manually or digitally) to control the 
module in its function as an analogue gate. The following 
section begins with the assumption that the control voltage 
is already present, perhaps by one of the previous methods. 

UP 1 O 

1/P 2 

1/P 3 0 

I/P N 

O O O 
CV1 CV2 CV3 CVN 

RN 

Fig. 12. High quality, remote fader controlled mixer. 

1 

2 
3 

DATA 4 
BITS 5 

Fig. 13. Main components of a digitally controlled attenuator. 

O/P 

Applications 
Consequently the next few circuits show the system in a 

much more versatile role - not just as an analogue gate, 
but one in where the system itself becomes part of a larger 
system. Figures 14 and 15 give details of circuit in which 
the 1537A module is used in the feedback loop of con- 
ventional operational amplifiers to allow voltage controlled 
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'FEATUREz, The 1537 VCA 

amplifiers to be constructed. The resistance values used 
give gains of approximately 1 to 100 over the VCA control 
voltage range and an inverting VCAmp and a non -inverting 
VCAmp can be easily built as shown. 

CONTROL 
VOLTAGE 

I/P 

0/P 

Fig. 14. A non -inverting controlled attenuator. 

CONTROL 
VOLTAGE 

O/P 

I/P 

Fig. 15. An inverting voltage controlled amplifier. 

A voltage controlled resistor is shown in the application 
of figure 16. The apparent resistance, R1, is given 
approximately by the formula 

R1 

1 -A 

R1 
3k3 

R 

CONTROL 
VOLTAGE 

Fig. 16. A voltage controlled variable resistor. 

where A is the gain of the VCA module (remembering that it 
has a maximum gain of unity). The value of R1 shown gives 
an apparent voltage controlled resistance of 7 k to 100 k 
over the ten volt control voltage range. 

Cl 

1/P 

CONTROL 
VOLTAGE 

Fig. 17. A voltage controlled High Pass Filter. 

O/P 

The effect of a VCR (voltage controlled resistor) is used in 
the final two applications as the control element in filter. 
circuits. Figure 17 shows a simple voltage controlled high 
pass filter. The component values shown filter out all 
frequencies below the variable limit of 1-2 kHz. Adjustment 
of the control voltage alters the lower cutoff point. 

Cl 

I/P 

CONTROL 
VOLTAGE 

,Fig. 18. A voltage controlled Band Reject (Notch) Filter. 

0/P 

Figure 18 consists of the circuit of a voltage controlled 
band reject or notch filter whose depth of notch is adjusted 
by the control voltage. The component values shown set 
the frequency at about 300 Hz and depth of notch is 
variable from 0 dB to about -15 dB. 

Conclusions 
The applications given in this article show the 1 537A chip 
to be a very versatile device. It is remarkably easy to work 
with, a fact which is borne out by the quality (in technical 
terms) of the circuitry in the breadboarded fashion of our 
experimental design work, let alone in the modular fashion 
allowed by the use of our PCB layout. We can foresee many 
more applications of this device to come in the future. 
Thanks go to Aphex Audio Systems UK Ltd for their help in 
obtaining data on the 1537A. They are at present the only 
suppliers of the chip in this country and have kindly offered 
a 1 5% reduction in price to ETI readers quoting the code 
given in Buylines. ET, 
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OLIVETTI PRINTER & 
KEYBOARD type Te 300 

with PUNCH & READER. Upper case ASCII with V24 Interface. 240' 
volt operation. 

£125 each 

TELETYPE MODEL 390 
with PUNCH & READER 

£325 each 

HONEYWELL VDU 
1920 Character Upper Case ASC1 1 . With edit 

and block transmission. Limited quantity with 
data 

NEW LOW PRICE £200 each 

BRUEL & KJOER EQUIPMENT 
AUDIO FREQUENCY SPECTOMETER type 2112 £175 ea. 
BEAT FREQUENCY OSCILLATOR type 1013 £140 
BEAT FREQUENCY OSCILLATOR type 1014 £140 
BEAT FREQUENCY OSCILLATOR type 1022 £140 
AUTOMATIC VIBRATION EXCITER CONTROL type 1018 £90 
AUTOMATIC VIBRATION EXCITER CONTROL type 1019 £90 
AUTOMATIC VIBRATION EXCITER CONTROL type 1016,£90 

RECORDERS with Paper £85 each 

INFRA RED IMAGE 
CONVERTER type 9606 (CV 144) 

13/4x2" diameter. Requires single Low current 3KV to 6KV supply. 
Individually boxed. With data 

£1 2.50 each P&P 75p 
Infra Red Lamps also advertised 

STRATHEARN AUCTION -YES WE WERE 
LARGE PURCHASER OF COMPONENTS & TEST GEAR 
The following is a selection from the purchases 

8C337 Sp 2N3704 Sp BTF60 5p MCt458 15p 
BC327 Bp 2N5447 Sp TL082CP 15p LM3900 30p 
sC251 5p 2N5449 5p TIS92 lep 4013 30p 
BC171A 5p 2N3053 15p 11593 10p 741 12p 
Timer 555 15p 
16 pin DIL Socket 10p. 14 pin DIL Socket Sp 
LED type TIL 209 Red with holder 10p each 
SLOTTED OPTO SWITCH supplied with data - normally over £2. OUR PRICE 75p each 
MICROSWITCHES SPCO - 12p each; SP - Sp each 
ROCKER SWITCHES 2 pole c /o - 15p each 
Spring Action TERMINALS - normally over 30p ea. OUR PRICE 15p each 
TOROIDAL TRANSFORMER 0 -115V -230V Input; 13.5V - 0 - 13.5V rafeed 8VA output £1.70 
each. P&P 75p 
Sub -min TRANSFORMER 0-129-240V Input; 12V -0-12V rated 4VA Output 75p each P&P 50p 

ALL GOODS ARE GUARANTEED TO BE NEW AND FULL SPEC. DEVICES. 100 off discount 25% - other discounts by arrangements. 

POLARAD SPECTRUM 
ANALYSER _ 

5" Display. These are supplied with STU 2 
,plug-in. 1 to 4.5GHZ. 

£125 each 

4K RAM 
Sig netics 

22 pin with data 
65p each 

type 2680 Four for £2 

TELEQUIPMENT SERVICE SCOPE 
MINOR 

Modern style - Small size 5x7x11" approx 
Circuit diagram supplied. 

£55 each 

STEPPING MOTORS 
6/12 position with additional where the rotor 
s 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 .00. 

IF YOU CONSIDER THE PRICE ON ANY OF OUR ADVERTISED ITEMS TOO HIGH - PLEASE MAKE US AN 
OFFER WE CAN CONSIDER 

TEKTRONIX Spectrum Analyser Plug-in 1 L30 £425 ee. 
TEKTRONIX 144 Plug-in £325 ea. 
ADVANCE Oscilloscope type OS250 DB. DC-10MHZ £225 ea. 
WOELKE WOW & FLUTTER METER ME105 £175 ea. 
ADVANCE AC Voltmeter VM77E £100 ea. 
HEWLETT PACKARD RMS Voltmeter type 3400A £150 ea. 
MARCONI Spectrum Analyser type, TF1094, 100HZ to 30M HZ 
pith 6HZ resolution 5" display. Complete with trolley £75 ea. 

R&S GEN BN 41026 SCR 1000-19000MHZ 
RAS GEN BN'41027 / 2 SBR 1700-2700MHZ 
RAS GEN BN 41022 SOR 300-1000MHZ 
RAS GEN BN 41023/2 SDAF AM / FM Video 
RAS GEN BN 1524 USVU 0.9-2.7 GHZ 
RAS GEN BN 4105 SMLM Power Sig Source 
R&S GEN BN 2412/50 NRD 0-3200MHZ 
RAS GEN BN 4242 SWH 50KHZ-12MHZ 
RAS POLYSKOP BN 4244 SWOB 
RAS GEN BN4105 SMLM 30-305 MHZ 
RAS GEN BN1523 USV0 280-940 MHZ 
RAS GEN BN422 WID 30-300MHZ 
FERROGRAPH Recorder Test Set RTS 2 
HEWLETT PACKARD Oscilloscope type 1208 
HEWLETT PACKARD AC Convertor type 3461A 
HEWLETT PACKARD Synchronizer type 8708A 
RACAL Auto Freq Convertor 803R 500MHZ 
COHU DC Voltage Standard 303B 
AVO Precision meter 
PTE pH Meter Model 79 
POLARAD Sig source Model 1208A 7-11 GHZ 
FLUKE RMS Voltmeter type 910A 

£120 
£140 

E90 
£200 
£180 
E760 
£120, 
£120 
£300 
£75 

£120 ea. 
£120 
£350 
£190 
£240 
£260 
£80 

£350ea. 
£75 ea. 

£120 
£120 
£50 

TELONIC SWEEPER SM 2000 0-1800MHZ in 3 plug-in units 
£150 

WAYNE KERR Bridge CT 530 with adaptoz £150 ea. 
TELONIC SWEEPER SD -3 450-900MHZ with markers £65 ea. 
TWENTY MILLION Megohm meter Bbv E.1. £40 ea. 
AVO S Mk 3 or similar from f50 
HEWLETT PACKARD Oscilloscope type 140A with Reflec- 
ferneter plug-in £250 
MARCONI Gen type TF8010/1 £150 
COSSOR CDU130 small, compact main/battery Oscilloscope. 
Batteries supplied £240 
LASGEAR UHF/VHF PAL Colour Bar Gen. CM6052/CB 

£90 ea. 
MARCONI GEN TF10668 £350 
RANK FLETTER Meter type 1740 £50 ea. 
AVO Sig Gen HF135/Taylor 68A/M £120 ea. 
TEK scope 545A with H plug-in £125 se. 
TEK scope 545A with CA plug-in £175 ea. 
H.P. scope 175A 50MHZ Dual trace £175 ea. 
Single Trace £125 ea 
WAYNE KERR Universal Bridge CT375 £75 ea. 
MARCONI Wave Analyser TF2330 £500 to. 
NOISE GENERATOR CT410 - covers audio to VHF £8 ea. 
NAGARD Purse Generator 5002C £50 ee. 
MARCONI Wave Analyser type TF455E EEO am. 
SOLARTRON DVM LM 1420 with AC unit LM 1477 £40 ea. 
CALCOMP Drum Plotter type 564 £1,500 
MARCONI' Bridge TF8688 £120 
VARIACS EX -Equipment Good condition 8 Amps £25.m. 
20 AMPS £35 ea. 
Some 3 phase available. Please enquire. 
CARRIAGE ALL UNITS W ea. 

CRYSTALS 
19.2KHZ FLAT METAL CASE - 50p each. 

10 MHZ B7G 50p such. 

EX -NAVAL 45 dia STEEL DISHES. NEW CRATED. 1 ft deep at 
centre. These are plain steel dishes with holes for various aerial 
options. £22.50 ea. Carriage £4. 

USTS AVAILABLE - WRITE OR PHONE. 

TRANSFORMERS - Standard Mains input. 
Secondary outputs. 
6KV o 125A E15 ea. 
3440V 0.66A with matching 40H Choke £30 the pair. 
8V 600 Amps £25. 
5KV 300MA £15. 
12KV 30MA £20. 
3KV SOMA fY ea. 4 Volts 250 Amps £10 ea. 
t8KV 30MA £60. 
22.5KV 110MA £50 ea. 
60KV 0.0273 £150. 
Input 200V 50HZ Sec 100KV 0.05 £150. 
MULTI PURPOSE MAINS TRANSFORMER 4 windings each 
winding 0-10-110-125 at 4 8A £15 ea. 
425V 50HZ 2 Wire Input. Output 8 5KV 2.55KVA. Could be run on 
240V at ''/z rating £15 ea. 
STEP DOWN ISOLATING TRANSFORMER. Input 220, 250V 
50HZ Output 115V 1.8KVA BRAND NEW. These are very 
conservatively rated £20 ea. 
CAPACITORS 
10mfd 10KV DC Working £4 ea. 
2mfd 5KV W ea. 
0.5 mfd 5KV Wee. 
200mfd 4KV Rapid discharge £10 ea. 

0.5 mfd 10KV W ea. 
8 mfd 2.5KV W ea. 
CARRIAGE on these units will be charged at cost. 

INFRA RED QUARTZ LAMPS. 230V-620 Watts. Size 131/2" X 
Ye" dia. £1.50. P&P 50p. 
BRIDGE RECTIFIER. 2 Amp Sop ea. 
PHOTODIODE DETECTOR 4" fly leads, 26p a.. 
A SUPERIOR KEYBOARD. Size 3 X 21 X 2" high with 12 
Alma Reed Switches. Blue keys marked in green 0-9 and a star with 
one black. NOW W... P&P 75p. 
AMPHENOL. 17 -way chassis mount edge connectors 0.1 
spacing. 15p ea. 
I.E.C. Standard MAINS LEAD. Moulded (3 vertical flat pins centre 
offset) 60p... P&P 50p. 
FANS, 115V 13 Watts. Size 31/2 X 31/4 x 11/2" BRAND NEW. 
£4.50 a Secondhand £2.50 es. P&P 75p. 
MOTOROLA REGULATORS, type 7812 12V 1 amp 65p ea. 
Miniature MOTORS 12V with geared wheel (8 teeth 3 /16" dia). 
Size 11/4 x 1/2" dia. New 30p se. 
MOTOR 12V DC with pulley and integral semiconductor Speed 
Control. New £1 ea. P&P 50p. 
LEDEX ROTARY SOLENOIDS. 115V DC. No switch assembly, 
15p ea. 
DIAMOND H CONTROLS ROTARY SWITCH. Single pole 
10 -way. Printed Circuit Mount. New 10p ae. 
DELAY LINE. 50 nanosecs. 3 connections, ground -in -out. Size 
2x7/16x16". New 25p se. 
PULSE TRANSFORMER. Sub min. Size % x 5/16 x Ya". 
Secondary centre tapped. New 20p u. 
MOTOR by Inland Motor Corp. DC High Torque. Reversible. 
Usable torque at 5V. Max voltage 24V £2.50 es. P&P £1.50.* 
REMO TY TYPE MULTIPLIER. Two high voltage outputs and 
focus £2 a P&P £1. 
DON'T TAKE CHANCES. Use the proper EHT CABLE. 10p per 
metre or £7.50 per 100 metre/drum. P&P £1.50. 
MOTOR by Eastern Air Devices Inc. 125V reversible with toothed 
shah (10 teeth 'la" dia). Size 21/4 x 21" dia 75p ea. P&P £1. 
PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap 
75p ea. Box of 12 E5.50 P&P £1.50. 
Decoupling CAPACITORS 0.05mfd 10V. Size 0.25" between 
leads 1/4" height. 100 for £1. P&P 50p. 
CAPACITORS 0.01 mfd. Size 5/16" between leads. %" height. 
100 for Et. P&P 50p. 
MYSTERY IC PACK. Some 40 pin - good mixture - all new 
devices. 25 IC. for £1. P&P 50p. You find out what they are and 
we will buy the information from you. 
SUPERB 1r. RACK CABINET. Approx 4' 6" high x 33" deep. 
Instrument front panel position can be adjusted. Chocolate colour. 
These are new but have slight scratches and imperfections - hardly 
noticeable. £35 each. Carr. £4. 
VACUUM PUMPS -TRAPS, ETC. Send for list. 
10 -Way Multi -Colour Ribbon Cable. New. 40p per metres P&P 
50p. 
SPEAKERS 21/2". 50 ohm 0.2W. New 40p each. P&P 50p. 
RAPID DISCHARGE ea.acitors 8mtd 4kV. ES sad.. P&P £1.50. 

GEC UHF 4 button tuner. £2.50 each. P&P 85p. 
BIG INCH Motor 110V AC 3 rpm 50 cycle. Very small 50p each. 
P&P 50o. 
CENTAUR 115V AMS. 4.5 x 4 X11/2 " £4.50 .soh. P&P 75p. 
EX -USED Equipment, tested 80p sad.. P&P 75p. 
POTTER & BRUMFIELD TIMER RELAY, 115V AC. Heavy' 
duty, 7 pole c/s with 2 second delay Charge R & C for different 
timing 50p meth. P&P 85p. 
CONTRACTORS. Heavy Duty 24V DC 5 brake E1 each. P&P - 

85e. 
GEC UHF/VHF 6 button tuner £4.50 each. P&P £1. 
DIGITAL 24 -HOUR CLOCK with built-in alarm as used in Braun 
Digital clocks. Silent running. Large illuminated numerals. AC 
mains. Size 61/2 X 2''/e z 21/4". ONLY £3.75 etch. P&P 50p. 
931A PHOTO MULTIPLIER in stainless steel container with 
window and built-in resistor network. £2 each. P&P El . 

SLIDER CONTROL 500W. Log Single track. Complete with 
knob. Length 31/2", 25p each. P&P 25p. 
RANCO 250V 18A THERM with Control knobs 
calibrated 50-200 degree F. £2.50 each. P&P £1. 
SOUD STATE UHF TUNERS. 30 acs E1 each. P&P 75p. 
BRAND REX blue wire wraps. 30 metres for £1. P&P 25p. 
Sin SOUD RUBBER RINGS (1" dia. rubber). Keep the kids (or 
dog) happy.4 for £1. P&P £1.25. 
TRANSFORMERS 
AUTO 240V input 115V. t Amp output £1.25.ach. P&P £1.25. 
240V input Soc. 6V, 1.86A 8kw. Size 21/2 X 2 X 2". Good 
quality. £1.50 ea. P&P £1. 
240V input Sac. 12V 0.92A. Size 21/2 X 2 x 2". Good quality. 
£1.50 ea. P&P £t. 
240V input 12V tOOMA. Size 60 X 40 X 42mm 50p each. P&P 
75p. 
240V input Soc. 12-0.12V SOMA. Size 53 x 45 x 40mm. £1 
each. P&P 75p. 
115V input Soc. 5V 250MA. Size 1 11/6x154 11/2" 2 for 
50p. P&P 75p. 
SEMICONDUCTORS 
At 2p each. 
1 M3063 1544. 
At 5p each. 
BC147,BC1485, BC157, BC158, BC237. BF 197. 0Á90. 0A81. 
BA154, BÁ243. 
At 25p each. 
TIP31 TIP41A 2N5296, AF139, 27X341. 
BY 123 10p. BF181 20p; BD23940p; BD241 40p; MA343AT 
40p; 80228 50p; BD233 & 50234 Comp Pair 25W - 8Op per 
pr. et 50p each. 
Regulator TBA35 8 to 20V in - 5V out 180MA TD5 Con. 50p 
each. BF266C 20p. 
TV AMPLIFIER T8A 120 20p each. 
IntgMad Cireriu 
7453 SP 709 154, 75325 £1 
7451 5p 74H74 12p SN15862 4p 
7401 Sp 74H51 7p MC4028 50p 
7402 12p 74538 10p 7417 14p 
7476 20p 74502 12p 7441 40p 
7495 35p 74154 70p 
MOTOROLA DUAL in Line 6 pin Opto Coupler 30p sash. Gold 
plate tester version SOp each. 
AM91404K RAMS STATIC 5 Volt ceramic £4 eeeh. 
2708 £5.50 each. P&P 25p. 
TELEPHONES. 706 style Black or Grey £5.50 eeah. 746 style 
Black or Grey £7.50 each. Older style Black £2.50 each. Postage 
£1 each. 
Honeywell humidity Controllers SOp ..d.. P&P 40p. 
THYRISTOR TIMER. Solid State, 15 secs adjustable (reset) in 
plastic relay case. Standard 7 pin base. Series delay 50p mach. P&P 
85p. 
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3 -way 
10p each. 
DIGITAL to ANALOGUE CONVERTER. 8 bit will fit standard 
TT1 socket. With data. E2.50 .sch. P&P 25p. 
VARIACS. 2 amp Standard 240 Volts £10 each. P&P £1.50. 
ELECTROSTATIC VOLTMETERS. 7 5KV £8 each. P&P £1. 
Other ranges available. Please enquire. 
TRIMMERS. Sub min 0.25 to 1.25p1. 1 to 4 5pf. 7 to 45pf. ARM 
Speech. 
CROWN replacement MOTOR for IBM GOLFBALL TYPEWRITER 
11 SVolt 50HZ 1350 rpm. £4.50 ea, P&P £1 50. 

Minimum order £3 value of goods. P&P or Carriage and VAT at 1 5% 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 =If MIL1WEA . 

LfD-. 

NORWOOD ROAD, READING, TELEPHONE NO. READING 669656 
{2nd turning left past Reading Technical College in King's Road then first right- look on right for door with "Spoked Wheel"' 
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2708 PROMS 
Surplus to requirements £7.00 each 

Parts sent by return 
Programming Service if required 

Please add V.A.T. (1 5%) and 30p P&P 

BARINGLOCK LTD. 
31 Ashdown Avenue 
Saltdean, Brighton 
Tel: 01-686 1922 

_..__.2._ 
PROTON ELECTRON_._ICS 

BC107 7p BC10- le 11C157 8p BD131 33p' 2112904 

BC106 7p BCY71 10p BC158 Sp 80132 33p 2112905 18p 

BC109 7p BCY72 10p BC159 8p 80135 3e 2112906 

8C147 7p BC212 8p BC327 18p 80136 38p 202907 19p 
8C148 7p BC213 Bp BC328 14p BD139 34p 203054 49p 
85149` 7p BC214 89 115337 15p 80140 34p 253055 
BC182 7p BC557 te BC338 14p BFY50 17p 1130 38p 
BC117 . l8p BC143 2e 0071 15p BFY51 17p 

$4001 4p 741 B pin plastic 18p 555 Tuna 25p 
$4004 741 metal can 8 pin dit 14p CA3046 trans array 55p 
$4005 4p 709 op amp 29p TBA810 7W amp 95p 
$4007 5p MC1458 dual 741 40p MC1310P stereo decoder 110p 
$4148 2p LM3900 quad amp 50p: 7805 59 reg T03 100p 
N914 3p, LED green or yell 0.2in 12p W04 1A 4009 bridge 30p 

LED red 0.2ín. - - SPECIAL OFFER 741 METAL CAN 10 for 120p 
lop RESISTORS 0.5W 5% film Et 2 series 100 - 1OMO 1p 

POLYESTER CAPS 0.01-0.1p 2p, 0.15, 0.22 3p, 0.33, 0.47 Sp, 0.68 7p, 1.Op 10p 
ELECTROLYTICS 4.7 p 25 or 63V, 6.8-40p 25V 4p 25V -100p op, 220 Bp, 470 10p, 1000 PC mount 10p, 

6800 58v 
PANEL MOUNTING NEONS 240V 20p 

- 

_ 

ALTFULL SPEC -GUARANTEED. CWO P&P 25p. Mail order only 
iA, on !STAPES ROAD. WAKENS{ 

MAMCNESTEA MSS WI 

y, 
ri 

MECHANISM 
WITH ALARM 

5.001E6 
THREE FOR £13.50 

DIGITAL 
CÉÒ0ÖRK, 

AitsnemanbeeningI 
SILENT RUNNING 

MECHANISM & CASE LARGE ILLUMINATED 
Inaassembly instructions NUMERALS 

99 AS 
USED 

DIGITAL 
C 
CLOCKS 

MECHANISMS 10 FOR £39. 100 FOR £300 

AC MAINS 
SIZE rree2t/ix2-y 

Your receipt i8 a 2 -year 
guarantee 

HALF PRICE OFFER 

ffE,'Rÿs 
2.ö . ( 

RadioNQU e^ "ÿ -il G - DELIVERY 

= 4rt"""Aeese FROM STOCK 

HENRY'S RADIO EXPORT 

404 EDGWARE ROAD, 
EIRIES 
INVITED 

LONDON W2 1 ED 01-723 woe 

VMOS POWERFETS 
VMP4 (25W, 10dB at 200MHz. min.) £12.50 

VN67AF (15W, 2A, T0202) 75p, 10+ 70p 
VN1OKM (1W, Y2A, T092) 55p, 10+ 50p 

BD512 (P -chan. 10W, 1 V2A, 7020273) 85p 10+ 80p 
Heat clips, T0202 12p, T092 Sp. VN/VM Design Cat. 20p 

TLO81 CP 29p, 10+ 27p, 25+ 25p 

CA3080E 
CA3140E 
LM308 
LM377 
709 
710 
733 
741 

70p 
38p 
25p 

125p 
15p 
25p 
50p 
18p 

LM3900 43p 
MC3401 30p 
TL074 130p 
DAC08 250p 
DM2502 555p 
NE529 145p 
08+2502+529 

SD5 32 (p power op amp) . 30p 
Fast LSTTL & CMOS in stock 

Scope trace doubler P.C.B. D.C.- 
10MHz, c/w with controls and 
manual. Built £9.95 

=24S ADC £8 

Bnef data on everything irr new lists. S.A.E. 
P&P 25p. Mail order only. Pncesinc. TM. 01-800 6887 - 

J. W. RIMMER 367 GREEN LANES 
LONDON N411DY 

M0TORS.1.5V Mita Kelm 22P. se. 
slower 115V DC 3rpm merar 32p,12900 5, 
p Bel un m Mt« 37p. Replecemem 8 track 

1, 

129 IC rotors 55p. Geri mala craters,:. 
211 rpm. 75p. 1159 AC 4 rpm meter 958..; 
Caudle em5ra 589 DC mites'''. 70p. 99' 
DC Ciarla enters 958.69 Cautte matera. 
few 01018 6. type £1.25. 

RECORDING TAPE. Low eise ryler,' 
signet NNW: 7" 1200' £1.00.7" 1800' 
EIAS: it 3800' 5.00. BLANK CASS- 
ETTES. C60101er £375.011 10 fer £385 
TAPE HEAD DEMAGNETISER. 240,55 
clad prell £265. LOW COST W' lope 
giber £1.95. 

AMPNENOL CONNECTORS IPL2591' 
PLUGS 47p. Sockets 42p. Elbows 90p. i 

Reimers 13p. DUMMY LOADS IP125011 
52Wws 1 WI MS IMialr hk5 97p. WIC 

Pap aim type 38p tub. 

BUZZERS. Miniature send slate type. 
33x17x15mm 706013181, 15me dal., 
4 ges. 6412 or 244 12 Irr x30em 6p. GPO typ sd iiable 
War 6.12 wilts 27p. 12V RC SIRES. MI 

meta relay typ. Pp Wiwi war, 5.50. 

SPECIAL OFFER SEMICONDUCTORS. 
215082 SCRs 18p. 85504 opto isolator 25p. 
£03138 95@ 181800 514.1051151 25p. 741 
22p. T23 359. NE555 24p. 00161/2 70p pat, 
213555 389.114005 10 for 35p. 80238 28p. 
80438 5p. 7415 35p. 24414 75p.TI1306 
alpha semedc display £2.50. MANSA Uwe 
L5 displays 45p. Pie. LOAS 30p. LEDS 0.2"' 
CLEM 15p. BREEN 12p. RES lOp. letra -red 
clear LED 308. MP11131 PUTS. 409. 200.s. 
315.0115p. 213773 EI.70. Infra -red la 01" 
D0. 008. 

TOOLS. SOLDER Sucker. peed suction,' 
the multi 54.99. Site liters 5" £1.45.. 

Pliers 5" £1.45 NEON DRIVER 8 " LONG 

59p. RNYAMA 16 pie IC tut clip £1.85. 5 

PIECE precisioe screwdriver sea. le-. 

dMdul beadles. £1.05. JUMPER TEST' 
LEAD SETS IO pars of lends with teamed 
was emit ell 90p. GRIMM TOOL, e 

coeedeetiee type fr rimpig red. hale 01d 

plasm trwdpf50 eta mcorporstea a wire 
stripper (6 plies) led wire car. insulated 

beadles. sly £2.30. 

19 -PIECE PRECISION TOOL KIT. le, 
pilil Need we. Dato et 5 eppwc¡ 
4x 2/6.m. 5 ut della, Om. 3 smell 
u nwtben. 2 PMNp tars. I awl. 3 
Ma Kays. £335. 

MULTIMETERS. 8H55 2.000 epr., 1101 

#0/00, I0MA DC CURRENT. 2 mistiest 
reges 1ÁI59 £5.95p. HANSEN ÁT210. 
I00.070.N.: 121(9 AC/DC. 12 amps AC/DC: 

morst. milieu le Deep le 4 rages. 
capacitance rage 20081-0.204d., 1000M - 
NM. OB raP iearal solely lute. 
Hums 160X05X5OUN, a peed quality 
eher, £34.50p. 

N EW STOCK DI -We as eu Watley 
E9e mur bur held drille. urdu we a, 
melee BONA .Ne bet Meal ter P.C. 

beard drilling. model makers etc. They 
ciste a 12V OC. Drill NI applied h 
polie limed cite. wilh drill aid 21- 
K ituries. drills. Seeders. reamers., 
ke8ers, le. coplee kit mdy 11425. Orli 
guy DIN. Oil NW la at Nigel dill.. 
press £12.95 peep U5p). 

MICROPHONES. Nis is pie. ON, net 
4r aid battery (nppliedl £4.95 Eu cost 
minus ECM105 NIL 600.104 ea/et 
aid dining jeck peg £2.95. EMSO7 
Ceidesr, eft. Mimes. 00-10¢155. biota, 
p llehed meta body, £7.95. DYNAMIC slick 
NmepMas deal lip.. 600.1.. er 204 
70156Nc ltraAl back will ley. £7.75. 
EM306 Cadras,, poile. W. 600eYes sr 

-59k. berry Armed copper eue. E12.95. 
6411ÁMIC P.A. Mice. mobile raie etc, 
Oeir wile) 50k imp. C3.75 CASSETTE. 
rplso .t micrep51. Mtb 2.5/3.5 pap: 
£1 35 INSERT cristal replacement. 
35x lOw 408. BRUMDIG Buell Iesna. 
005 belt in FIT primp ANN, £1.00. 

-TAPE HEADS. Mees cusette, £1.75. 
Sara cuete 5.90. SUfdard 8 track. 
Urea £1.95. BSI MM 1330 Yr track 50p' 
S OR SRAM '/ track £2.10. 11110 dual head' 
aware 2 muds both Yt track R/P rill milt' 
in esas £1.5. 

MICRO SWITCHES. Standard bills. 
ywasd 28x5x0mm.make if break new' 
1Sp aid. Mir operated virile if the. 
latter era 20p led. Liebt action micro 
aid. 3 amp make or ink 35x20 xlee 
12p aast. Curry peer operated mire 
wig. 2 esm epee a1 2 um. closed. 
Wager ramm lap (10 x30xl8ep 25p1 

earl 

ROCKER SWITCHES. 2 up SPST slo 1. 

hill Soler various cellars (red. bleck. 
OWL pea, wate] 19p led. 25050 6 

M white reskr, 21 x 15x 13me 17p each. 

TRANSFORMERS. All 240V DC primary 
Ipoatge per treuformer is shown in 
brackets after price]. MINIATURE RANGE 

6-041 100mi.9-09V 75ma.12.012 Sama all 
79pach 11511.129200mm 75p (15p).0.6 05. 
200.. 11.20 HAN 69 5001u £1.10 12281 

12V 2A 12.35 (45p) 12V 45 £2.85 14581 
156-159 10 12.25145pl. 300309 IA 22.85 
154, 204.207 2A f3.55 (Mg 012.15-20- 
30112A EATS (54p) 20V 2.5A. £2.35 (8484 

TRIAL RENOM PULSE TRANS- 
FORMERS. 111651091.)328. t iples 
W s pd eaeög 55p. 

ALUMINIUM PROJECT BOXES. 18' 
S.W.G. Má fitted lid set seruus. 001, 
3ex2hx lie 52p. AUS 4x3x1.5ia Alp. 
8834X3x21668, A846x4x21e 748. A85 
6x4x3le 54. 586 8x6x21 E1.05. AST 
8,55x34 01.2t 

DISPLAYS. 0.5 LED, Coll. ce5. prece 90p.- 
4 dipp LED deck displays NM smanie 
cents 0.6". tea. air with data 5325. 
608898 81 ipt multiplexed displays am. 

. salt 815 data £1.45. 

SWITCHES. Soh. tif. Toggles. SPOT 
8 x5 whim. 42p. DPOT ex7x71 55p. 
OPOT Centre of 112x 11 x9hml 77p. 

PUSH SWITCHES (16xSwel red tep, 
ipso la make 15p each. push en break 
Nike back vifyl 17p each. 

SLIDE SWITCHES aI OPOT 15x8x 12mte 

13p. 16x11 x9055 13p. 22x13x8.. 13p. 

22x13x8 metre all l48 Matipele slider 
double shoe (12 mgt129x9x 1100. 25p. 

ROTARY SWITCHES (mue) 3P4W.413W. 
2PMW told IPI2W eu 358 nick. 

RELAYS. Hapalald reed relay L000 
ail. 412,11. Nagle make. 0.1 mile 
reeat eg 35p. Welshers oecepal0U1 read 
relay. 0.1 metric .01.6.0, tail, make 
Nereid eu bob 12vdc 50p. C diaatel was. art plait use type.24rde. 3 pele e/e 5 

amp ceitaoU. new 65p. 230vec Sealed 
Rohe. 3 pie 5 uq teach. eL Hrp..eI. 
11 -pi Mss rap Nis W M Cased read 
relay 50 x45 nu hn 4 Mary defy make 
reed hurls operates 01 12ec 35p ails 

PROJECT BOXES. Sturdy 08S black 
plastic boxa M0 braes inserts sod lid. 
75x56x35mm 55p 95x7x35ea 759 

- 115x9x37ewi 87p. 

VERO NANO HUD BOX. Wits 582. 26. 
x 37 la tapered wily acresl8p ucb. 

MO POTTING PLASTIC Saxes 815 te 
eft sour 70x50x2Au. Miter Mask. 
43p Nok. 

dODE5. 1114005 10 far 45p. 6255 10 fr, 
es, 

BRIDGE RECTIFIERS. 5009 600ía Ex 
Nip. lSp ad. 1004 3 amp.1081 ruling 
memo. 

. ZEN ER NOCE. 241' 400mw 101. 35p. 

RANK ARENA stereo cartridge pream- 
plifier ..isles. suitable fer ..petit 
cartridges sa, sepal wi0 eaac8ee 
debit. £195 

CLIFF CLICKTEST. 13 amp weiss covo- 
Mr. dell ter weskiwp, etc.. provides rapid 
ed sie mains cumin. Ugh mended 
cue all id MN sea biker and Its 
£5.15. 

FINNED HFATSMKE. Ne ed Willed, 
410m thick. 27mm Nib, 75x 124.. 50p. 
150x124.. 95p. Smeller ardu 2.1.. 
thick. 751108mm 48p. TRANSISTOR 
SOCKETS 105 e 1118 9p each. T00 type 
15p each. 

LOW COST PANEL METERS. Size 
52:52133mm, 50 micreamp £4.25, 100 
vacuum 01.10,1114 E3.95, VU meter £4.55, 
03091 AC (50x47e33mm) £4.25, Ferretti 
3.5' spare 0600 AC meter 02.95. 

16 pin DJ.L SWITCHES sety 42p each. 

RIBBON CABLE 8 -way Mule core mala 
two 228 per metre. 

N ICHOS, M atae 12 rots 500mo £1.10 
0eú er 4 ter 5.15 

AIRE' SOLDERING MONS. All 2404 AC 

Mule C 15 watts 0.95. INN ILA 17 watts, 
£395p. MINI X5 25 watts 5,45p, ST3 

MIMING MOM STMD, salts all Max kas 
£1.658. 

PUSH BUTTON TV TUNERS Ind uncap) 
kaciArWl U.N.F. uw E2.25. 

MURATA TRANSDUCERS. AEC/SENDER, 

IM4OtL 400HZ £3.50 pic. 

TANTALUM CAPS. 2.2M/501/ DC. 3.3.1/ 
20V OC. lO nI/20V SC red 68w1/5.30 OC, 

special price all 10p each. 

POWER SUPPLIES. Switched type plop 
No a 1 amp socket hu 3-4, 58. 7.5 and9 
volts 0 e out at either 100 or 400.. 
.eilchabt £3.40, NC2401 sUMIUN pur 
apply 36-7.5-9ec at 40001i. has purity 
mersig all on of switch cad is folly 
repleled to ive exact Wimp from ea load 
te mimeo Carroll £550. 

NEW ARRIVALS. Glus reed switch. 
chapm'. catecls, 21/4" lag 38p each. 
Merrery switches. glass emapaated huNT' 
Sg Jude 35p each. Molli..y is Ilea phis 
ad nickels away 359. &wry 45p. 12 -wry 

WO 

lelphw hae ular ge Et.95p. 10f11$ail 

new MAP 

51 

type. 

abri. 810 6alms beell hol 

sech. INGRESS0p. lag. 4r" 

Terms. Cash with order (official orders welcomed from 
colleges etc) 30p postage please unless otherwise, 
shown. VAT inclusive prices. S.A.E. for illustrated lists. 

PROGRESSIVE RADIO 
31 CHEAPSIDE, LIVERPOOL L2 2J13 

ALL ORDERS DESPATCHED BY RETURN POST 
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1 CLOCK RADIO 
How about a round clock radio which can double as a very smart 
desk clock - as we can testify! 
To time, rotate one end of the cylinder to display the frequency 
selected. Most of the functions are controlled by a push-button 
panel and the display is a large, clear LCD affair. 
Made by Hanimex, the battery clock radio -comes in white, white or 
white. It will lull you to sleep and then turn itself off an hour later, 
and waken you to the sound of Radio 1, or music if you prefer. 

This mains -only Hanimex alarm has a large 12 -hour display incor- 
porating AM /PM and alarm set indicators. You can have a dim or 
bright display at the touch of a switch. Fast and slow setting buttons 
make time setting simplicity itself. You can forget about knocking 
these accidentally in the morning scramble to turn off the alarm, as a 
locking switch is fitted under the clock. A 9 -minute snooze switch 
completes the list of all mod. clock cons. 

Our Chrono comes complete with a high grade adjustable metal 
strap and is fully guaranteed. 
The LCD display shows seconds as well as hours and minutes. Press 
a button and you get the date and day of the week. 
Press another button and you have an accurate stopwatch with 
hundredths of seconds displayed, giving the time up to an hour. 
There's a lap time facility, too - and of course a back light. 

This is no ordinary watch. It's a slim, multi -function, dual time LCD 
alarm chronograph. 
This model will show hours, minutes, seconds, date, day of the 
week, stopwatch, split time, alarm and alternate dual time zone - 
not all at once of course. There's a night light, too. 
Hours, minutes, seconds and day of the week are displayed 
continuously, while the date will appear at the touch of a button. 
The alarm is beefy enough to wake you up in the morning and get 
you to work on time (or wake you up when it's time to go home). 

To CLOCK RADIO offer 
ETI Magazine, 145 Charing Cross Road 
London, WC2 

IMO III MO MN MI >I ssw NIP MI RR so 
Te DIGITAL ALARM offer 
ETI Magazine, 145 Charing Cross Road 
London, WC2 

--.-. i- UM I' a0 sir - >R 
To: LCD WATCH offer 
ETI Magazine, 145 Charing Cross Road 
London, WC2 

To: ALARM/CHRONO LCD WATCH 
offer 
ETI Magazine, 145 Charing Cross Road 
London, WC2 

All prices include 15% VAT and postage 
Examples of Marketplace offers can be seen at our Charing Cross Road offices, 
Please mark your envelope with the offer that you want and order separately from offers shown elsewhere in ETI. 
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CM' 
4020 50p 4050 25p I 

4022 50p 4060 80p 
4023 13p 4066 30p 

14024 40p 4068 13p 
4001 13p 4025 13p 4069 13p 
4002 13p 4026 90p 4070 13p 
4007 13p 4027 28p 4071 13p 
4009 30p 4028 45p 4072 13p 
4011 13p 4029 50p 4081 13p 
4012 13p 4040 55p 4093 36p 
4013 28p 4041 55p 4510 60p 
4015 50p 4042 55p 4511 60p 
4016 28p 4043 50p 4518 65p 
4017 47p 4046 90p 4520 60p 
4018 55p 4049 25p 4528 60p 

FULL DETAILS IN CATALOGUE! 

S LINEAR 

THIS IS ONLY 
A SELECTION! 
709 
741 
747 
748 
7106 
7107 
CA3046 
CA3080 
CA3130 

35p 
16p 
45p 
30p 

850p 
900p 

55p 
70p 
90p 

LF356 80p NE531 98p 
LM301AN 26p NE555 23p 
LM308 60p NE556 60p 
LM318N 75p NE567 100p 
LM324 45p. RC4136 100p 
LM339 45p SN76477 230p 
LM378 230p' TBA800 70p 
LM379S 410p TB.A810S 100p 
LM380 75p TDA1022 620p 
LM3900 50p TL081 45p 
LM3909 65p TL084 125p 
LM3911 100p ZN414 80p 
MC1458 32p ZN425E 390p 
MM57160590p ZN1034E 200p 

TTL 
7400 
7401 
7402 
7404 
7406 
7408 
7410 
7413 
7414 
7420 
7427 
7430 
7432 
7442 
7447 
7448 
7454 

10p 
10p 
10p 
12p 
22p 
12p 
10p 
22p 
39p 
12p 
20p 
12p 
180 
38p 
45p 
50p 
12p 

7473 20p 
7474 22p 
7475 25p 
7476 20p 
7485 55p 
7486 20p 
7489 135p 
7490 25p 
7492 30p 
7493 25p 
7494 45p 
7495 35p 
7496 45p 
74121 25p 
74122 35p 
74123 38p 
74125 35p 
74126 35p 
74132 45p 

74141 
74145 
74148 
74150 
74151 
74154 
74157 
74164 
74165 
74170 
74174 
74177 
74190 
74191 
74192 
74193 
74196 
74197 
74199 

55p 
55p 
90p 
55p 
40p 
65p 
40p 
55p 
55p 

100p 
55p 
50p 
50p 
50p 
50p 
50p 
50p 
50p. 
90p 

OPTO 

LED's 0.125in. 0.2in each 100+ 
Red TIL209 
Green TIL211 
Yellow TIL213 
Clips 3p 

DISPLAYS 
DL704 0.3 in CC 
DL707 0.3 in CA 
FND500 0.5 in CC 

TIL220 
TI L221 
TI L223 
3p 

9p 7.5p 
13p 12p 
13p 12p 

130p 120p 
130p 120p 
100p 80p 

TRANSISTORS 
BCY72 

AC127 BD131 
AC128 BD132 
AC176 BD139 
AD161 BD140 
AD162 BF Y50 
BC107 BFY51 
BC108 BFY52 
BC108C MJ2955 
BC109 MPSA06 
BC109C MPSA56 
BC147 TIP29C 
BC148 TIP30C 
BC177 TIP31C 
BC178 TIP32C 
BC179 TIP2955 
BC182 TIP3055 
BC182L ZTX107 
BC184 ZTX108 
BC184L ZTX300 
BC212 
BC212L 
BC214 
BC214L 
BC477 
BC478 
BC548 
BCY70 
BCY71 

17p 
16p 
18p 
38p 
38p 

8p 
8p 

10p 
8p 

10p 
7p 
7p 

14p 
14p 
14p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
19p 
19p 
10p 
14p 
14p 

14p 
35p 
35p 
35p 
35p 
15p 
15p 
15p 
98p 
20p 
20p 
60p 
70p 
65p 
80p 
65p 
55p 
14p 
14p 
16p 

ZTX 500 16p 
2N697 12p 
2N3053 18p 
2N3054 50p 
2N3055 50p 
2N3442 135p 
2N3702 8p 
2N3703 8p 
2N3704 8p 
2N3705 9p 
2N3706 9p 
2N3707 9p 
2N3708 8p 
2N3819 15p 
'2N3820 44p 
2N3904 8p 
2N3905 8p 
2N3906 8p 
2N4058 12p 
2N5457 32p 
2N5459 32p 
2N5777 50p 

DIODES 
1N914 3p 1N4006 6p 
1N4001 4p 1N5401 13p 
1N4002 4p BZY88 ser. 8p 
ITT Full spec. product. 
1N4148-£140/100. 

SKIS 

Low profile 
by Texas 

8pin 8p 18pin 14p 24pin 
14pin 10p 20pin 16p 28pin 
16pm 11p 22pin 17p 40pin 
3 lead T018 or TO5 socket. 10p each 
Soldercon pins: 100:50p. 1000:370p 

PCBS 

18p 
22p 
32p 

VEROBOARD 
Size in. 0.1 in. 0.15in. Vero 
2.5 x 1 14p - Cutter 80p. 
2.5 x 3.75 45p 45p 
2.5 x 5 54p 54p Pin insertion 
3.75 x 5 64p 64p toot 108p 
3.75 x 17 205p 185p 
Single sided 
pins per 100 40p 40p 
Top quality fibre glass copper board.Single 
sided. Size 203 x 95mm. 60p each. 
'Dalo' pens. 75p each. 
Five mixed sheets of Alfac. 145p per pack. 

RESISTORS 
Carbon film resist- 
ors. High stability, 
low noise 5%. 

E12 series. 4.7 ohms to 10M. Any mix: 
each 100+ 1000+ 

0.25W 1p 0.9p 0.8p 
0.5W 1.5p 1.2p 1p 
Special development packs consisting of 
10 of each value from 4.7 ohms to 1 Meg - 
ohm (650 res) Or £7.50. 0.25W £5.70. 
METAL FILM RESISTORS 
Very high stability, low noise rated at ''NW 
1%. Available from 51ohms to 330k in 
E24 series. Any mix: 

each 100+ 1000+ 
0.25W 4p 3.5p 3.2p 

CAPACITORS 
TANTALUM BEAD each 
0.1, 0.15, 0.22, 0.33, 0.47, 0.68, 
1&2.2uF@35V 8p 
4.7, 6.8, 10uF @ 25V 13p' 
22 @ 16V, 47 @ 6V, 100 @ 3V 16p 

MYLAR FILM 
0.001, 0.01, 0.022, 0.033, 0.047. . . 3p 
0.068, 0.1 4p 

POLYESTER 
Mullard C280 series 
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p 
0.15, 0 22 7p 
0.33, 0 47 10p 
0.68 14p 
1.0uF 17p 

CERAMIC 
Plate type 50V. Available in E12 series from 
22pF to 1000pF and E6 series from 1500pF to 
0.047u F 2p 

RADIAL LEAD ELECTROLYTIC 
63V 0.47 1.0 2.2 4.7 10 5p 

22 33 47 7p 
100 13p 

220 20p 
25V 10 22 33 47 5p 

100 8p 
220 10p 

470 .15p 
1000 23p 

PLEASE WRITE 
FOR YOUR 
FREE COPY OF 
OUR 80 PAGE 
CATALOGUE 
OF COMPON- 
ENTS. 
OVER 2500 
ITEMS LISTED. 

1 

CONNECTORS 

JACK PLUGS AND SOCKETS 
unscreened screened 

2.5mm 9p 13p 
3.5mm 9p 14p 
Standard 16p 30p 
Stereo 23p 36p 

DIN PLUGS AND SOCKETS 
plug chassis 

socket 
2pin 7p 7p 
3pin 11p 9p 
Spin 180° 11p 10p 
Spin 240° 13p 10p 

socket 
7p 
8p 

15p 
18p 

line 
socket 

7p 
14p 
14p 
16p 

1mm PLUGS AND SOCKETS 
Suitable for low voltage circuits, Red & black. 
Plugs: 6p each Sockets: 7p each. 

4mm PLUGS AND SOCKETS 
Available in blue, black, green, brown, red, white 
and yellow. Plugs: 11p each Sockets: 12p each 

PHONO PLUGS AND SOCKETS 
Insulated plug in red or black . . . 9p 
Screened plug 13p 
Single socket . . 7p Double socket 10p 

STEVENSON 
Electronic Components 

SPECIAL OFFERS 
A range of special offer items valid 
during February. All orders placed 
for these items must be received 
during February. 

Paci of 3 x LM380 2 200p 
Pack of 30 x 1N4001 j 100p 
Pack of 4 x FND500 4e00 350p 
Pack of 15 x 2N3702 1280 100p 
Pack of 15 x BC107 .1-20j5 100p 

Special pack of nuts + bolts containing 
over 600 4BA + 6BA nuts, bolts and 
washers 

Pack of 4 red +4 black crocodile clips 

Mixer control knobs, per 100 (mixed) 
colours to suit 

33013 250p 

. -6413 50p 

a4000 1300p 

MULTIMETERS 
A really smart looking multimeter with 
an impressive specification for such a small 
size. The very clean scale in white and 
green on a black background makes this 
meter very easy to read. The D.C. Imped- 
ance of this meter is 4K ohms per volt 
which is exceptionally good compared 
with the vast majority of multimeters of 
a similar size. £5.95 each. 
SPECI FICATION 
DC Volts 
AC Volts 
DC Current 
Resistance 

..moi. 

5V 25V 250V 500V (4K ohms/V) 
10V 50V 500V 1000V (2K ohms/V) 
250uA 250mA 
0 - 600K (7K ohms centre) 

PANEL METERS 
High quality 2" wide view meters. 
Zero adjustment. Back illumination 
wiring. 
Available in 50 uA, 100 uA, 500 uA, 
1 mA, 100mA, 500mA, 1A. £4.95 ea. 

VU meter similar style. £1.50 ea. 

SLIDE POTENTIOMETERS 
Good quality 60mm 
travel slider with 
80mm fixing centres. 
Available from 5k - 500K 
in log and linear. 55p each. 
Suitable black knobs 6p ea. Coloured knobs 10p ea. 

We now offer one of the widest ranges of components at 
the most competitive prices in the U.K. See catalogue for 
full details. We welcome callers at our shop in College Rd, 
Bromley, from Mon -Sat, 9am-6pm (8pm on Weds and 
Fridays). Special offers always available. 
We also provide an express telephone order service. 
Orders received before 5pm are shipped same day. 
Contact our sales office now with your requirements. 
TELEPHONE: 01-464 2951/5770. 

Quantity discounts on any mix TTL, CMOS, 
74LS and Linear circuits: 100+ 10%, 1000+ 15%. 
Prices VAT inclusive. Please add 50p for P & P, 
no charge for orders over £15. Official orders 
welcome. All prices valid to April 1980. 

VISA BARCLAYCARD 
& ACCESS WELCOME. 

Mail orders to: STEVENSON (Dept ET) 

76 College Road, Bromley, Kent BR1 i DE. 
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DESIGNER'S 
NOTEBOOK 

ETI's chief design engineer, Ray Marston, discusses 
the use of CMOS counter/divider ICs. 

Acommon task facing the electronics design engin- 
eer is that of producing simple digital counter/ 
divider networks, which produce an output 

frequency or count rate that is some fixed fraction of the 
original input frequency or count rate. This month's 
"Notebook" discusses the use of CMOS ICs in such 
applications. 

4013 and. 4027 Flip Flops. 
The two most basic counter/divider ICs in the CMOS 
range are the 4013 dual D -type flip-flop and the 4027 dual 
J -K flip-flop. Figure 1 shows the outlines and pin notations 
of these two devices, which each contain two independent 
flip-flop stages sharing common supply connections. Each 
of these packages can be used to give division ratios of 2, 3 
or 4. 

01 C1 14.3 V+ Q2C1 169 V+ 

Q1 C2 139 Q2 Q2C2 ' 15901 
CLK 1 C3 129-Q2 CLK 2 C 3 143 Q1 

RESET 1 C 4 11 D CLK 2 RESET 2 C 4 i 13 D CLK 1 

DATA 1 C 5 10 3 RESET 2 K2 C 5 i 12 D RESET 1 

SET 1 C 6 9 D DATA 2 J2 C 6 11) Kt 

OV C 7 8p SET 2 SET 2 C 7 i 10) J1 

4013 OV C 8 9,2 SET 1 

4027 
Fig. 1. Outlines and pin notations of the 4013 dual D and the 4027 
dual J -K CMOS flip-flops. 

A single 4013 'D' stage can be made to act as a 

divide -by -two counter by grounding its SET and RESET 
pins and coupling its DATA pin to its Q output, as shown in 
Fig. 2a. A single 4027 J -K stage can be made to act as a 

divide -by -two counter by grounding its SET and RESET 
pins and connecting its J and K pins to the positive supply 
rail, as shown in Fig. 2b. Both of these circuits change state 
on the positive -going transition of the input clock signal, 
which must have rise and fall times of less than 5 uS. The 
401 3 is very fussy about the shape of its input clock signals 
and tends to be rather temperamental in operation. The 
4027 is not too fussy about its clock signals and is very 
easy to work with. 

V+ 

4013 4027 

Fig. 2. Divide -by -two counters made from D -type (left) and J -K 
(right) flip-flop stages. 

/7771 

Ripple Counters 
Figure 3 shows how two divide -by -two 'D' or J -K flip-flop 
stages can be wired in series to give an overall division ratio 
of four (22). Fig. 4 shows how three such stages can be 

Fig. 3. D and J -K versions of divide -by -four ripple counters. 

LDQ 

Fin 0- C 

F 

2 

O 

L 
t -- D Q 

C 

F 

4 
o 

L 
-s -s 

R Q - 6- R d - 
4013 /J771 4013 

D 

C 

s 

Q 

R Q 
/7I71 4013 

Fig. 4. D and J -K versions of divide by eight ripple counters. 
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wired in series to give a division ratio of eight (23). Note that'' 
each counter stage is clocked at precisely half the rate of (an 
octave below) the preceeding stage, so that the clock signal 
seems to 'ripple' through the counter chain. Also note that, 
as is made clear in Fig. 5, the final division ratio is equal to 
2,, where 'N' is the number of counter stages. Thus, four 
stages give a ratio of 24= 16, five stages give 25=32, six 
give 26= 64, seven =1 28 and so on. 

Fin 

F _F_ 

21 22 

FF1 FF2 FFn 
(4013) (4013) (4013) 

Fig. 5. D version of divide -by -2" ripple counter. 
A detail not made clear in the above diagram is that, since 
the counters of a 'ripple' circuit are effectively wired in 
series, the propogation delays of the individual stages in 
the counting chain add together to give a fairly long total 
delay at the end of the chain. If each stage has a delay of 
100 nS and there are ten stages, the total propagation, 

delay is 1 uS. Consequently, the final output signal will not 
change state until 1 uS after the arrival of the original input 
clock signal that initiates that change of state. The counter 
states of the 'ripple' type of counter are thus not in pefect 
synchrony with the original clock signal and this type of 
circuit is consequently known as an asynchronous counter. 

401 3 and 4027 counters can be cascaded to give any 
desired number of ripple stages. When more than two 
stages are required it is usually economic, however, to use 
a special-purpose MSI ripple -carry binary counter/divider 
IC. Figure 6 shows the outlines and functional diagrams of 
three popular ICs of this type. 

The 4024 is a seven -stage ripple unit with all seven 
outputs externally accessible: it gives a maximum division 
ratio of 128. The 4040 is a twelve -stage unit with all twelve 
outputs accessible: it gives a maximum division ratio of 

F 

2n 

4096. The 4020 is a fourteen -stage unit with all outputs` 
except 2 and 3 externally accessible: it gives a maximum 
division ratio of 1 6 384. 
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Fig. 7. Outline (a), functional diagram (b), and alternative oscillator 
connections (c and d) of the 4060 fourteen -stage ripple counter. 

Fig. 7 shows the outline and functional diagram of a 
special-purpose ripple -carry unit, the 4060. This is another 
fourteen -stage unit, but does not have outputs 1, 2, 3 or 1 1 

externally accessible. The special feature of the 4060 is 
that it incorporates a built-in clock oscillator circuit. The' 
diagram shows the connections for using the internal 
circuit as either a crystal or an RC oscillator. 

The 4020, 4024, 4040 and 4060 ICs are all provided 
with Schmitt trigger action on their input terminals and 
trigger on the negative transition of each input pulse. All 
counters can be set to zero by applying a high level on the 
RESET line. 
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Fig. 6. Outlines (above) and functional diagrams (below) of three popular CMOS multi -stage ripple counters. 
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FEATURE: Designer's Notebook 

'Walking Ring° or 'Johnson' Counters 
An alternative to the ripple type of counter is the so-called 
'walking ring' or 'Johnson' counter. In these counters, all 
counter stages are clocked in parallel and the stages are 
cross -coupled so that the response of one stage to a clock 
pulse depends on the states of the other stages. Fig. 8 
shows the connections for making a divide -by -three 
counter from two J -K stages and Fig. 9 shows the connec- 
tions for making a divide -by -five counter. 

F out 
3 

Fig. 8. J -K version of a divide -by three 'walking ring' or 'Johnson' 
counter. 

= out 
5 

Fin 

Fig. 9. J -K version of a divide -by -five 'walking ring' or 'Johnson' 
counter. 

A major advantage of the 'walking ring' or 'Johnson' 
counter is that, since all stages are clocked in parallel, the 
outputs of the completed counter are subjected to only a 

single stage of propogation delay. Consequently, the 
system gives synchronous operation and outputs give 
glitch -free decoding. 

4018 Divide -by -N Counter 
When count numbers -greater than four are required, it is 
economic to use MSI ICs such as the 4018, rather than the 
401 3 or 4027. The 4018 is a five -stage 'Johnson' counter 
that can be made to divide by 2, 3, 4, 5, 6, 7, 8, 9 or 10 by 
merely cross -coupling its terminals in suitable ways. The IC 
features a Schmitt trigger on its clock input line and clocks 
on the positive transition of the input signal. 
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Fig. 10. Outline and functional diagram of the 4018 presettable 
divide -by -N counter. 

Figure 10 shows the outline and functional diagram of 
the 401 8. Fig. 11 gives methods of cross -coupling the IC 
to give division ratios from two to ten. On even division. 

ratios, no additional components are needed. On odd 
ratios, a two -input AND gate is required in the feedback 
network. This gate can be a single 4081 AND stage, or can 
be made from two 4011 NAND stages. 

DIVIDE -BY -2 = T7 TO DATA 

DIVIDEBV-3 = Q9 TO DATA 
Q2- 
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CONNECTIONS FOR DIVIDE -BY -N OPERATION 

Fig. 11. Methods of connecting the 4018 for divide -by -two to 
divide -by -ten operation. 
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Fig. 12. Typical examples of division by numbers greater than ten. 

Greater -Than -Ten Division 
Even division ratios greater than ten can usually be 
obtained by simply cascading suitably scaled counter 
stages, as show in Fig. 12. Thus, a divide -by -two and a 

divide -by -six stage give a ratio of twelve, a divide -by -six and 
a divide -by -six give a ratio of 36 and so on. Non-standard 
and uneven division ratios can be obtained by using 
standard cóunters such as the 4018 and decoding their 
outputs to generate suitable counter -reset pulses on 
completion of the desired count. Eli 
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Simply ahead . . 

ILPS NEW GENERATION OF HIGH 

I.L.P. modular units comprise 
five power amplifiers, 
pre -amp which is 
compatible with the 
whole range, and the 
necessary power 
supply units. The 
amplifiers are housed 
and sealed within 
heatsinks all of which 
will stand up to 
prolonged working 
under maximum 
operating conditions. 

With I.L.P. performance standards and. 
quality already so well established, 

any advances in I.L.P. design are 
bound to be of outstanding importance - and this is exactly what we 

have achieved in our new 
generation of modular 

units. I.L.P. professional 
design principles remain - the completely 

adequate heatsinks, 
protected sealed circuitry, 

rugged construction 
and excellent performance. 

These have stood the 
test of time far longer 

than normally 
expected from 

ordinary commercial 
modules. So we have 

concentrated on 
improvements whereby our 

products will meet even 
more stringent demands 

such, for example, as 
those revealed by vastly 

improved pick-ups, tuners, 
loudspeakers, etc., all of 

which can prove merciless to 
an indifferent amplifier system. 

I.L.P. modules are for laboratory and 
other specialised applications too. 

PRODUCTS OF THE WORLD'S FOREMOST SPECIALISTS 
IN ELECTRONIC MODULAR DESIGN 

ALSO AVAILABLE FROM A NUMBER OF SELECTED APPOINTED STOCKISTS 
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and staying there 
PERFORMANCE MODULAR UNITS 
HY5 PRE -AMPLIFIER 

VALUES OF COMPONENTS FOR CONNECTING TO HY5 
Volume - 10K log. 
Bass/Treble - 100K It linear. Balance - 5K .n linear. 

The HY5 pre -amp is compatible with 
all I.L.P. amplifiers and P.S.U.'s. It is 

contained within a single pack 50 x 

40 x 15 mm. and provides multi- 
function equalisation for Magnetic/ 
Ceramic/Tuner/Mic and Aux (Tape) 
inputs, all with high overload margins. 
Active tone control circuits; 500 mV 
out, Distortion at 1KHz-0.01%. 
Special strips are provided for connec- 
ting external pots and switching 
systems as required. Two HY5's 
connect easily in stereo. With easy to 
follow instructions. 

£4.64 + 74p VAT 

THE POWER AMPLIFIERS 
0-10r F.1KHz 

LOAD' ad -.ON ALL / 
EXCEPT HY400AT4n 

START OF WAVE 
FORM CUPPING /8 

x 
rr 

4 

- 
- 
= 

_- 
- 

g 
x 

OS z 
output POWER -WATTS SPAS 

So ao xso 

THE POWER SUPPLY UNITS 

I.L.P. Power Supply Units are 
designed specifically for use 
with our power amplifiers and 
are in two basic forms - one 
with circuit panel mounted on 
conventionally styled trans- 
former, the other with toroidal 
transformer, having half the 
weight and height of con- 
ventional laminated types. 

Model 
Output 
Power 
R.M.S. 

Dis- 
tortion 
Typical 
at 1KHz 

Minimum 
Signal/ 
Noise 
Ratio 

Power 
Supply 
Voltage 

Size 
in mm 

Weight 
in gms 

Price + 
V.A.T. 

HY30 15 W 0.02% 80dB -20 -0-+20 105x50x25 155 £6.34 
into 8 2 + 95p 

HY50 30 W 0.02% 90d8 -25 -0 +25 105x50x25 155 £7.24 
into 8 2 + £1.09 

HY120 60 W 0.01% 100dB -35 -0-+35 114x50x85 575 £15.20 
into 8 2 + £2.28 

HY200 120 W 0.01% 100dB -45 -0-+45 114x50x85 575 £18.44 
into 8 2 + £2.77 

HY400 240 W 0.01% 100dB -45 -0-+45 114x100x85 1.15Kg £27.68 
into 4 2 + £4.15 

Load impedance - all models 4 - 16 -n - 
Input sensitivity - all models 500 mV 
Input impedance - all models 100K -n - 
Frequency response - all models 10Hz - 45Hz - 3d8 

PSU 30 ± 15V at 100ma to drive up to 
five HY5 pre -amps £4.50 + £0.68 VAT 

PSU 36 for 1 or 2 HY30's £8.10 + £1.22 VAT 
PSU 50 for 1 or 2 HY50's £8.10+£1.22 VAT 
PSU 70 with toroidal transformer for 1 or 

2 HY120's £13.61 + £2.04 VAT 
PSU 90 with toroidal transformer for 

1 HY200 £13.61 + £2.04 VAT 
PSU180 with toroidal transformer for 

1 HY400 or 2 x HY200 
£23.02 + £3.45 VAT 

* ALL U.K. ORDERS DESPATCHED POST PAID 
HOW TO ORDER, USING FREEPOST SYSTEM Please supply 

Simply fill in order coupon with payment or 
credit card instructions. Post to address as 

below but do not stamp envelope - we pay 
postage on all letters sent to us by readers of 
this journal. 

ELECTRONICS LTD. 
FREEPOST 4:- Graham Bell House, Roper Close, 
Canterbury, Kent CT2 7EP. 
Telephone (0227) 54778 Telex 965780 

r 

NO QUIBBLE 
5 YEAR GUARANTEE 

7 -DAY DESPATCH ON 

ALL ORDERS 

INTEGRAL 
HEATSINKS 

BRITISH DESIGN AND 
MANUFACTURE 

FREEPOST SERVICE 
SOG below 

Total purchase price £ 

I enclose Cheque Postal Orders International Money Order 

Please debit my Account/Barclaycard Account No. 

NAME 

ADDRESS 

1 

1, 

1 

1 

Signäture ! nil III nil Ill MI MI IM ION III _MI® 
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Dave Raven looks at the High Street discount war and su 

how you can spend £2500 

High street discounting is not a topic we normally 
discuss in the annals of a high technology 
magazine. 

However, it does have a special relevance to ETI, 
since we are not against a bit of discount, but more 
important, the discounting of electronic goods is directly 
related to the subject of high technology. With 17% 
inflation, in what other field can you predict with con- 
fidence that prices of certain manufactured goods will fall. 
This ironic contradiction of market forces is brought about 
by the rapid development of micro -chip technology. Pro- 

ducts which contained two components are quickly 
reduced to one, assembly operations are halved producing 
double the output, which effectively reduces the price. 

This is clearly very confusing to consumers of these 
goods, but conserve your energy worrying about it, since 
the customer is on a winner. The man to spare a thought for 
is your local High Street retailer of electrical goods and, 
of course, the local jeweller. Cast your mind back to 
1964 before the end of retail price maintenance. For years 
it was simple to place an order with a firm of reputable 
wholesalers who promptly deliver a mixed variety of stock 
items which are marked up with the usual standard profit 
margin and proudly displayed in the window, end of selling 
job. Customers came streaming in, picked up the goods 
and paid him his profit, thank you kindly. No point in the 
customer shopping around, since everything costs the 
same in all the shops. 

Then, at a stroke, Mr Heath removed retail price mainte- 
nance, making it illegal for a manufacturer to dictate at 
what price his goods must be sold. In addition, our 
membership of the common market introduced further 
legislation forbidding any form of price rigging by a 

manufacturer. This resulted in one recent case where a 

company was fined nearly £200,000 by the EEC for its part 
in a breach of these regulations. 

The effect of discounting on small traders was severe. 
However, they were afforded some protection by 
manufacturers who have blatantly broken the laws, but 
now, in addition to the normal type of discounting which 
usually works by operating on a smaller profit margin, 
cutting out the wholesale operation and going for a high 
turnover, we have the introduction of a fast moving 
technology which causes discounting of a new kind. This 
threat protects no one including the large multiple sup- 
pliers, as it takes them so long to select a product and 
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/ 
MASTER OSCILLATOR 

Fig. 1. The difference in oscillating frequency between the master 
oscillator and auxiliary oscillator is computed line (a). 

TIMING RATE 
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N 
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N 
MASTER OSCILLATOR ss 

Fig. 2. The straight line (a) obtained by computation is squared and 
compensated for through a microprocessor in the circuit curve (b). 
The sum of curve (b) and the characteristic curve for the master 
oscillator is computed to form a straight line, which is not affected 
by temperature change. 
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,NEWS 

promote it. Also, their buyers are not up to date with the 
technological changes. We now have a situation whereby, 
the large chain stores who have grown to fame on the bulk 
purchase of items which are then distributed throughout 
their retail outlets, suddenly find that the electronic clock, 
watch, TV game, etc. selected for promotion in May or 
June is out of date and over priced by Christmas. 

The effect of thi,s during Christmas 1979 was clear to 
see. Apart from brand leaders such as Casio in the watch 
field there was little choice in the multiple stores. The shops 
that I did see selling unknown brands of electronic watches 
were grossly over priced and the product was out of date. It 
is obvious that buyers have been very cautious in their 
purchases of electronic products, probably hoping that 
soon there will be some sort of price stability. 

The future for the small retailer in all of this looks very 
bleak. First he suffers a loss of trade due to discounting and 
now he suffers further losses because his wholesaler 
supplies him with out of date products at too high a price. 
The only way around this one, I am afraid, is for him to get 
his jacket off and run round to the wholesaler/ importer and 
see what is going on. Probably he should travel wider for 
his purchases (even to Hong Kong if necessary). 

For the big retail chain more misery is on the horizon, 
since the price rigging and cartel type operations which 
have been in existence are soon to crumble. The relevant 
government department has already invited companies 
which practice discounting such as Argos, Comet and 
Tesco to submit evidence of manufacturers that are 
refusing to supply them, because they discount. With an 
impending retail trade depression it seems certain that big 
battles lie ahead in the High Street and of course Mr. 
Consumer is smiling all the way to the Bank. 

The loss of small local dealers for consumer electronic 
goods is obviously not to be welcomed, since their small 
size and flexibility usually provides an efficient after -sales 
service. In the case of jewellers selling quartz watches I 

think they have already shown that these are not suitable 
places from which to buy. Their profit margins are much too 
high for a product which thrives on low profit margin and a 
fast turnover. The servicing is minimum and a central 
service centre can service a large group of stores very 
efficiently and batteries, etc. can always be fitted at local 
level. 

To try and forecast the future for the retail trade in 
consumer electronics is not easy, but it looks certain that 
the large multple stores will have to look closely at their 
buying methods and probably work closer with the very' 
companies that are setting the price structure for micro- 
chip goods in the UK. 

One company I know, whose name I would not divulge 
even if you inserted hot watch batteries up my nails, has 
increased its turnover by 20 times in three years and is all 
set to start discounting on the discount, so watch out 
Woolies. 

Slimming Time 
If you are not worried by the news that the Japanese are 
predicted to be big in making aero engines then you should 
be, since that is about the last major piece of technology we 
are still any good at. In addition to this, the sight of the 
latest Seiko version of an electronic watch is enough to 
make you give up and go home if you happen to be a watch 
designer. Styled in their usual superb way, these latest 
slimline models are as thin as some watch bracelets, which 
makes them look almost tasty enough to eat, let alone wear 

J 

on your wrist. The 18 carat gold digital man's watch 
measures a total of 1 .79mm in thickness overall. The watch 
module is a mere 1 .38mm thick including battery. 

The analogue version is 18 carat gold and also only 
1.79mm thick overall. The price for both models is slightly 
thicker than average, a real snip at £2500 each. Accuracy 
of Seiko watches has been improved using a traditional 
electronic technique of twin quartz oscillators for a tem- 
perature compensating circuit. The pair of crystal oscilla- 
tors have different temperature characteristics and each of 
the crystal oscillators are oscillating independently. The 
temperature change is detected and this is then compen- 
sated for using a microprocessor which in turn corrects the 
watch accuracy, thus achieving an approximate accuracy 
of plus or minus 10 seconds a year. ETI 
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HAND HELD GAMES 
Mattel Space Alert £15.90 
Mattel Auto Race £15.90 
Mattel Soccer i £21.50 
ENTERPRISE 4 in 1 £24.95 
3 Games and calculator in one 
Electronic Mastermind £12.90 
U.F.O. Master Blaster £24.95 
Amaze-A-Tron maze game £18.95 
Touch Me by ATARI ;like Simon) £26.95 
Football two players) £24.95 
ZAP missile game £11.95 
DIGITS ;like Mastermind) £14.95 
DESTROYER £16.95 
ALL GAMES HAVE SOUND EFFECTS 
EXCEPT MATERMIND AND DIGITS 

The latest from the U.S.A. 

PINBALL WIZARD 
*Still available * 

Featured in Nov. issue of E.T.I. 
Home TV Game -B/W Kit 

Basic Kit £28.90 
Contains everything except box and con-, 

trois 
Box & Controls - £6.50. Mains Adaptor - £3.90 
Play 7 games with 4 options on each 
game 
4 -Pinball games 2 -Basket, 1 -Breakout 

Versatile car alarm kit £18.90 
See review in Hobby Electronics 

November 
CHROMA CHIME 24 tune door chimes kit 

£10.50 Built £15.95 
C.B. Aerials and Accessories 

CHESS COMPUTERS 
ETC. 

STAR CHESS T/V Game .... £63 35 
DATABASE Prog. T / V Game 

NEW £89.95 
CHESS CHAMPION 6 Level . £54.95 
CHESSMATE 8 Level . NEW £59.95, 
CHESS CHALLENGER 7 . £99.00 
CHESS CHALLENGER 10 .. £160.00 
VOICE CHALLENGER NEW £230.00 

'BRIDGE CHALLENGER NEW £290.00 
CHECKER CHALLENGER 2 .. £54.00 
CHECKER CHALLENGER 4 .. £90.00 
ATARI Video Computer .... £159 00 
ZODIAC Astrology Computer 

NEW £34.95 

Selection of Commodore Watches 8. 
Calculators 

COMPUTERS - HomeL 
Business etc. 

PET 8K £632.00' 
PET 16K New Keyboard £776.00 
SORCERER 8K £747.50, 
SORCERER 16K 

874.00, SORCERER 3ZK 
SUPERBOARD II 4K £216.20 
UK101 Kit 4K £228.85 
Built 4K £286.35 
NASCOM 1-1(it £189.75 

£247.25 
NASCOM 2 Kit £339.25 
'2 Built £396.75 
HEATHWH89 £P.O.A. 

Keyboard, VDU, Floppy Disc, 16K all in_ 
one 

1 Built 

PRINTERS: FLOPPY DISC: BOOKS 

61 BROAD LANE, LONDON N.15 4DJ. 
Da 01-808 0377; Eve 01-889 9736 

enRel>YCxRO 

4 

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. The worlds 
most advanced metal detector in 
kit form. Full discriminati ion; 
rejects nails, bottle caps, 
Aluminium foil and ring poll tabs! Full 
ground effect exclusion over normal or 
high permeability soils. 4 modes - 
deepseeking VLF plus 3 TR dis- 
criminatingranges! Instant tuning recall 
da push button memory circuit. Vari- 
able sensitivity and volume controls. 
Built-in speaker, headset jack, and meter for discrimina- 
tion and battery check functions. Long life from 
inexpensive batteries. Fully adjustable shaft; length and 
head angle. Waterproof head, capacitive and thermally 
shielded. Complete kit as described in Ell. 
Only £85 + VAT (post & pkg, £1.50). 

Hardware only: Shell, 5/Head, PCB. Case. £44 + VAT (post & pkg. £1.50) 
FREE FOR PURCHASERS OF COMPLETE KIT: Details and parts for extra switched function which 

sounds the tone for good & bad or just good finds when in discriminating mode! 

Shadow 
TR/TB 

Shadow TR/18 (illustrated). A true transmit receive/induction balance detector at a budget price for 

anyone wno aoesn z neea olscriminabon. Waterproof and thermally insulated search head. Good 

sensitivity. Built-in speaker and headset jack. Complete kit £25 + VAT (post & Pkg. E1 .50). 

Shadow TR/VCO. An advanced version of the TR /I8. Use as a sensitive IB 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 permeability anomalies. Kit press £29 + VAT (post £ 1.50). 

Matching steno headphones for all Shadow modeia £4.90 + VAT (past paid). 

Beginners BFO modal. A very detailed assembly manual and pre -wound coils make this an ideal first 

project. Simple high efficiency circuit. Full size (Nota toy) but weighs only 300gms (t 0.5ozs) with battery! 

FREE STETHOSCOPE HEADSET with every order. ALTS kit: £12 + VAT (post £1.50) Padded high 2 

headphones £4.50 + VAT (post paid). 

Shall Kit. Consists of the (hard to find) hardware items, for detectors of your own design. Fully adjustable 

shaft with handle, search head mouldings (int. diem. 1 B5mm) with hinge assembly, special clips to mount 

your own control housing (any box is suitable). Completely non-metallic and undrilled. With assembly 

instructions £8.25 + VAT (post £1.50). 

ALTEK (ETI), 1 Green Lane 
Walton -on Thames Surrey 

Order by post ór phone (24 hours). Access & Visa Cards quote number. Callers by appointment only please. 

Phone (093 22)44110 anytime! 
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Hobby 
Electronics 

MOBILE 
MICROELECTRONICS 

We have managed to "persuade" one of the 
country's leading motoring journalists into 
writing a feature for us. He will be taking a look 
at the impact electronics has been making on 
the world of automotive engineering and some 
of the advances we can expect in the next few 
years. 

Already we have cars (if you can afford them) 
like the Aston Martin Lagonda that are almost 
completely computer controlled, is this the 
shape of cars to come? We think so, find out all 
about it next month. 

PETTING IT TOGETHER 

Rick Maybury's latest report from the west 
coast of America comes from the Commodore 
factory in Silicon Valley California where the 
famous PET computer is assembled. The PET is 
probably the best known of all the minicom- 
puter systems and Commodore have lost no 
time in carving out for themselves a very large 
slice of the market, find out why next month. 

TOUCH SWITCH 

`How would the world of amateur electronics 
exist without the ubiquitous touch switch? How 
have we got the nerve to publish another? 
Simple, they are easy to build and are a really 
great introduction to electronics. 
Add a touch of class to your projects with next 
month's super design. Featuring novel circuitry 
and using only two inexpensive ICs with 
genuine capacitative operation we feel sure this 
one is going to be a winner. Ten channels are 
available and any one may be selected under 
'fingertip control. Full constructional details next: 
month. We know that you won't want to miss it. 

PSU MODULE 
To complement the 25 watt power amplifier 
module we have designed a purpose-built PSU. 
The power supply to be described next month 
will happily drive two 25 watt modules (with 
some to spare) and will still be relatively cheap 
and easy to build. 

SHORT WAVE RADIO 
Have you ever wondered why there are so few. 
designs around for really simple SW radios? We 
think it's because most designers are a bit afraid 
of RF circuitry. After all digital equipment is so 
easy to design, most of the hard work has 
already been done by the IC designer. 

So, we at HE have girded the loins, put our 
noses to the grindstone and come up with a 

really first-class design for a SW radio. We 
won't promise it'll cover 27 MHz (after all, 
there's not much to listen to, is there?) on the 
other hand it just might. Miss next month's 
copy and you will never know. 

25 WATT MODULE 
Here we have Keith Brindley putting the'finis- 
hing touches to the prototype of the 25 Watt 
modular Amplifier for next month's HE. The 
final design will be built on a PCB and should 
set a new standard in medium power 
amplifiers. This project should be ideal for use 
in a home -built stereo system. Although we 
haven't published a purpose-built pre -amp it 
will happily work alongside the Tantrum pre - 
amp and virtually any other design, depending 
of course how far you want to go. 

By using readily available components it 
should cost appreciably less than the commer- 
cial modules on the market. 

To save you the trouble of finding a suitable 
PSU design we are publishing one designed for 
the job. 

The March issue will be on sale February 8th 
The items mentioned here öre those planned but circumstances may affect the actual contents 
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21J1 a ec roni ce 
56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN 
TELEPHONE 01-883 3705 01-883 2289 
your founded connection m the world' of component(' 

Demonstration At Our Shop 
(enter through stationers) 

NOW AVAILABLE 
Low cost computer in kit form 

ÚK101 
NO EXTRAS NEEDED 

SIMPLY HIT 
'RETURN' AND GO 

As seen in 
P.E. 

August to November '79 

Kit price 
only £19S+VAT 

AVAILABLE SOON 

EXTRA 
4K MEMORY 

8x2114 
ONLY 

£35+VAT 

INCLUDED FREE 
Sample tape with extended 
machine code moditor and 

disassembler 

Price includes RF modulator and 
power supply 

ABSOLUTELY NO EXTRAS 
NEEDED 

Also available ready assembled, 
tested and ready to go 

only £249+VAT 

Build, understand, and 
program your own 
computer for only a 
small outlay 

COLOUR ADD-ON CARD 
Enables you to choose your foreground, the background colour anywhere on the screen. Flash any character on the screen at will. Full 
documentation and parts in kit form. Phone for details. 

STOP PRESS 
The latest edition of our 'STOP PRESS' is now available, and contains an up-to-date price list showing all the items that we stock. Just send an 
S.A.E. or phone for your FREE copy. Our catalogue is still available and if you're one of the few who haven't got a copy, order your FREE copy 
today 

Dynamic RAMS ' 

4027 3.01 
£ 

4050 (200ns) 2.50 
4050 (350ns) 2.35' 
4060 (300ns) 2.391 
4116 8.74' 

Stifle RAMS 
2102A 1.18'. 
2102A-2 1.19_. 

2111A-1 :1:70' 
2112A-2 1.83, 
21102 1.16- 
2114 5.17 
4035 (1000ns) 1:07 
4045 (250ns) 6.15 
5257 (TMS40441 

6.93 
6810 3.03 

ROMS 
2513 (U.C.) 6.26 
2513 (L.C.) 9.25 
MM5230 4.62 

CPU 
6800 
8080 
9900 
Z80 
6502 

Interred).- CA3041= PLUS LS sedes ' '74LS125 0.36' '7415279 O.ó71 8205 3.00 0A3053 0.72', Superboard I 741500 0.12 7415126 0.38 74LS283 1.09 8212 2.00 CA3075 2.00 74LS01 0.12 74LS132 0.60 74LS289 4.80 8216 2.08 CA30783 1.90 'iv £188+VAT 74LS02 0.14 7415133 0.39 741S290 0.91 8224 2.77 CA3080 0.87 'LM3065N . SN78660N 0.76 741903 0.14 7415136 0.36 74LS293 0.91 
8228 4.13 CA3080E 0.67' LM3900N 01.100 SN76666N 0.76 74L504 0.16 7415138 0.68 74LS295 1.30. 8251 6.00. CA3081r 1.30 LM3905N 1.00 TAA283 2.20 74LS05 0.19 7415139 0.68 74LS298 1.16 8253 6.93 CA3082 1.30 LM3909N ' 0.68 TAA320A 0.80 74LS08 0.18 74LS146 0.97 74LS348 1.39 8255 6.08 CA3086 0.46' LM3911N 1.10 TBA1205 0.70 74LS09 0.18 74L5151 0.81 7415352 1.04 

CA3089 1.76 M252 al AA 7.60 78A231 1.00 74LS10 0.18 74LS153 0.52 7419353 0.92 Baud Rate CA3090Q 3.95 M253 8/ AA 7.95 TBA62AQ 1.00 74LS11 0.18 74LS154 1.30 74L5362 4.21 ßaneraton CA3097E 1.86 MC1310P 1.00 1BA630Q 1.50 741512 0.18 74LS155 0.72 7415365 0.47 MC14411 5.87 CA3123E 1.70 MC1312P 1.85 TBA540Q 1.50 74LS13 0.37 74LS156 0.72 74LS366 0.47 MM5307 9.38 CA3130E 0.86 MC1314P 3.35 TBA5500 1.50 741514 0.85 74LS757 0.57 7415367 0.47 
UARTS 

CA3140E 0.36 MC1315P 5.50 TBA660Q 3.76 741515 0.18 7415158 0.57 74LS368 0.47 
CA3160E 1.00 MC1327P 0.95 TBA651 1.80 741520 0.18 74LS180 1.09 74LS373 0.78 AY -5-1013 3.85 CA3600E 3.89 MC1330P 1.00 TBA7500 2.64 741521 0.18 74LS161 0.69 7415386 0.36 MM5303 5.04. ICL7038A 3.57 MC1350P 1.20 TBA800 0.83 741522 0.18 7415182 1.16 74LS393 0.84 TMS6011NC 4.30 ICL90388C 8.82 MC1351P 1.20 TBA8105 1.10 741526 0.98 74LS163 0.69 7415668 1.17 
ICL8038CC 3.40 MC1352P 1.36 TBA810AS 0.80 741527 0.18 74LS164 1.06 7415670 1.71 1777120 1.90 MC1315P 1.73 TBA820 0.70 74LS28 0.18 74LS165 0.72 
1F351N 0.40 MC1445L 2.95 TBA920Q 1.75 741530 0.18 74LS166 1.65 
LF356N 0.80 MC1456CG 1.75 TBA990Q 1.50 74LS32 0.28 7415168 1.71 
LM301AH 0.36 MC1458CP1 0.45 TCA2700 1.00 741533 0.28 7415169 1.71 
LM301AN 0.25 MC1495L 5.98 TCA730 3.97 74LS37 0.23 7415170 1.72 
LM307H 0.86, MC1496P 0.76 TCA740 3.97 74LS38 0.23 7415173 0.81 

6.01 
LM307N 0.43: MC3302P 0.85 TCA940 1.80 74LS40 0.18 7415174 0.97 

5.08 LM308N 0.96 MC3340P 1.20 TDA1054 1.20 741S42 0.85 7415175 0.9728.05 
0.96 LM308 0.55 MEM780 2.48 T0A1327 0,96 74LS47 0.81 7415187 
0.35 LM318N 1.95 NE531N 1.00 TDA1352 1.35 74LS48 0.81 74LS188 0.44 

- 0.36 1M319H 2.26 NE540L 2.97 TDA2020 3.20 74L549 0.81 7415189 2.08 
0.45 1M322N 3.87 'NE555N 0.22 TL072CP 0.95 741551 0.18 7415190 0.86 

9.50 

E -PROMS 
1702AQ 5.16 
2708 6.28 
2716 24.00 

T.V. Controller 
SFF96364 14.89 

Buffers 
74365 0.52 
74366 0.52 
74387 0.62 
74368 0.62 
811595 0.86 
81L596 0.70 
811597 0.86 
811598 0.70 
8T26 1.80 
8T28 1.90 
8795 1.57 
8796 1.57 
8197 1.57 
8198 1.57 

0.38 LM324N 0.60 NE556N 0.80 11074CN 1.50 741.554 0.18 7415191 0.86 0.38 LM339N 0.50 NE560N 3.25 TLO81CP 0.46 741S55 0.18 7418192 1.04 
0.45 LM348N 0.90 NE561N 3.95 71082CP 0.95 741873 0.33 7418193 1.04 
0.40 LM37ON 2.90 NE562N 3.95 TL083CP 1.05 741874 0.27 7418194 0.86 
0.87 1M371H 2.05 NE565N 1.10 TLO84CN 1.15 741875 0.40 7418195 0.97 
1.80 LM373N 2.90 NE566N 1.20 UAA170 1.98 741576 0.27 741S196 0.97 
0.18 LM374N 2.90 NE567N 1.35 UAA180 1.98 741878 0.27 7418197 0.97 
0.36 1M377N 1.75 SAA1024 3.40 ZN404 0.80 741883 0.78 7418221 0.82 

0.70 LM379S 
0.42 LM 375N 2.06 SAA1025 4.85 ZN414 

3.76 51414A 1.90 ZN417E 
0.80 741885 
1.90 741586 

0.81 7418240 2.08 
0.27 7418241 2.08 

0.33 LM380N8 0.86 S1440 2.90 ZN423T 1.05 741890 0.57 7419242 2.08 
0.45 LM380N 0.75 SD6000V 2.98 ZN424E 1.15 741591 0.97 7418243 2.08 
0.48 1M381N 1.46 SN75491N 0.75 ZN424P 0.80 741592 0.69 7418245 2.50 
1.50 LM381AN 2.50 SN75492N 0.85 ZN425E 3.75 74LS93 0.60 7419247 1.09 6.80 LM382N 1.20 SN76001N 0.95 ZN458-A- 1.36 741995 0.87 7419248 1.09 
1.90 LM388N 0.78 SN76003N 1.98 2N459CP 2.73 741596 1.76 74LS249 1.09 
1.46 LM387N 0.98 SN76008K 1.60 ZN1034E 1.90 7418107 0.32 7.419251 0.96 
1.95 LM389N 0.95 .SN76013N 1.40 ZN1040E 6.85 7418109 0.32 7418253 0.92 5.00 LM725CN 2.25 SN76013ND 1.40 'ZN1066E 5.85 7415112 0.32 74LS257 0.92 
2.40 LM1303N 1.00 5N76018K 1.50 ZNA116E 4.95 7418113 0.32 7415258 0.92 4.15 1M1808N 1.95 SN76023ND 1.30 ZNA134J 26.95 7415114 0.32 74LS259 1.39 
1.10 LM1812N 5.40 SN76033N 2.00. 7418122 0.69 7415261 4.50 
1.10 LM1820N 1.00 SN76532N 1.55 7415123 0.72 7418266 0.37 CA30451 1.40, LM183ON 1.88. SN76544N 1.26- 7419124 1.39 74LS273 1.70 

All pdcee are EXCLUSIVE of VAT. Postage end packing 30p (computers charged et cost). CALLERS WELCOME. Hours 9.00 an -8.00 pin (enter through stationers). TRADE and EXPORT inquiries welcome. Phone your orders through our ORDER -RIND line quoting your Access or Barclaycard number (Min. tel order £6). 

8x4116 
£49.50 

VAT Integrated Circuits 
703 (8 pin) 
709 (8 pin) 
709 (14 pin) 
709 (7099) 
710 (8 pin) 
710 (14 pin) 
710 (7099) 
711 (14 pin) 
711 (7099) 
739 (14 pin) 
741 (8 pin) 
741 (14 pin) 
741 (7099) 
747 (14 pin) 
748 (8 pin) 
748 (14 pin) 
748 (7099) 
753 (8 pin) 
AY -10212 
AY -1.5050 
AY -1-5051 
AY -16721/6 
AY -3-8500 
AY -5-1224 
AY -5-3607 
AY -5-4007 
CA3036 

21L02 
8 for 
£8.50 

16 for 
£14.50 

32 for 
£26.50 

64 for 
£49.50 

Ali excluding VAT 
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AUDIOPHILE 
Ron Harris brandishes his safety raiser at a dust bug and has 

news for Audiophile Amp fiddlers 

T is a strange thing but the higher quality record deck you 
have, the more attention needs to be lavished upon it to 
keep it happy and operating. Not for the real hi-fi 

enthusiast the arm that raises itself from the groove after a 

hard side's tracking, thus liberating the ear from the repetitive 
click with which all composers, modern or baroque, somehow 
seemed to end every recorded piece. Oh no, it's not that easy. 

It is only, apparently, upon the semi or totally automatic 
machines which populate the foothills surrounding peak -fi that 
such cantilever bending mechanisms are to be found. To be 
sure in the past couple of years' operation has moved ever 
more toward a gentleness suitable for the most compliant of 
stylus carriers. 

Alas, though, noses still head rapidly skyward at a sniff of 
automation. 

Not that there have not been devices marketed to add a 

refined touch of convenience to the first division decks before. 
There have. Never successfully enough, though. Anyway, wan- 
ting both my cake and digestion of it, I purchased myself the 
latest of this line, the Audio Technica "Safety Raiser". 

Before we go ANY further, I absolutely refuse to make so 
much as a single pun around that name. Whatever blade at AT 
thought it up can keep his giggles to himself! I will simply 
applaud the sharp edge of his wit. 

With anything resembling justice this beautifully engineered 
little device would sell a million. It looks superb and the action 
is so smooth and gentle that even the most hidebound purist 
must begin to question the value of listening to the run -out 
groove. 

Lift-off 
The trip lever is positioned so that it lies in the path of the 
pickup arm as it swings across at the end of the side. Once 
touched it leaps back out of the way, magnetically releasing 
the damped action platform to rise up and take the stylus 
away from all this, so to speak. 

The required force on the trip lever to achieve this is so 
minute that it could not possibly be said to interfere with the 
arm anymore than would a passing butterfly breathing on it. 
Before fitting it I spent a good half-hour with the thing in the 
middle of my desk trying to touch the trip lever, without 
triggering the arm lift. 

One thing's for sure - I ain't no butterfly, passing or other- 
wise. A big kid maybe, but butterfly no. Ah well, mine is not 
to do and fly ... 

In use the Raiser is a delight, although positioning it could 
prove a problem in some cases. I had a devil of a time persuad- 
ing it to sit under an SME I I I such that it avoided the edge of 
the turntable, but reached the arm when it went for it. 

Yellow trip lever 

The little safety raiser in situ, 
i.e. stuck under the SME Ill, 
and what all the bits are for! 
The yellow lever is the one Body 
which the arm contacts on 
its way across the LP. thus. 
triggering the action. 

NEWS 

Red hold lever 

The height adjustment must be tightened up solidly, since 
you have to push the platform down after every operation and 
if you haven't tightened the screw enough ... 

Anyway, it's not often you can spend as little (circa £11)' 
on the hi-fi and get such a welcome return. After all - admit 
it, oh ye followers of the holy musicality, there are times when 
you simply cannot get to the deck at once - aren't there? 

No? Hmm . . , you're more dedicated to this hobby than I 

thought. Didn't Daddy ever take you aside for a little talk ...? 
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Left: the Raiser awaiting its 
prey! 

Right: circuit diagram of the low 
impedance driver circuit for the 
Audiophile Amp. 

Above: the Decca record brush in ac- 
tion. Note the earthing wire snaking 
away in the background. 

Brush Up On Carbon 
While I was meandering around the local audio emporium in 
search of the Raiser, I promised myself I'd finally replace my 
ageing Dust Bug - which is now so old it has a good claim to 
have kept the Magna Carta records clean. 

After a deal of bewilderment in the face of the veritable 
horde of appliances vended to trail a brush across an LP, 
settled on the Decca version as potentially the most useful. 

Despite the varying claims for all these contraptions, their 
aim is usually identical. The purpose should be to sweep the 
grooves just ahead of the stylus, picking out any debris lurking 
therein to prevent it gathering around the diamond and suffo- 
cating its tracking ability. 

Decca claim a static removal ability too, as do droves of the 
others. The bristles of the brush are conductive carbon fibre 
and an earth return lead is provided to attach to the deck 
earth. The scheme is that any local static charge will be groun- 
ded by the passage of the brush before the pickup reaches it. 

Besides all this I simply thought the Decca was a nice look- 
ing little device and a bit more individual than most. 

Since I've been using it I can report a definite drop in per- 
ceived surface noise, quite dramatic at times in fact. It seems 
that earth path does lead somewhere after all. 

The device has been around a while I know, but has pro- 
bably been buried under a mound of similar offerings from 
beyond the edge of the Empire in a lot of shops. 

It deserves better! It works very well indeed - at least give 
it a look over next time you're browsing around, the brush-off 
would be un -just! 

Audiophile Amp 
Amongst the many bits of paper with stamps on that that 
funny little man with the flat cap (and head?) keeps dropping 
all over our floor every morning has been some correspon- 
dence on the Audiophile amp. 

C3 
14 

CH2 
INPUT 

o 

OPTIONAL 
C2 
220p 

}u 
o o 

CHI 
OUTPUT 

OPTIONAL 
C4 
220p 

1- 
0---0 

CH2 
OUTPUT _--p 

Cr 
E 

8C547.2C548,BC549.BC557.BC558 

TARTS LIST 

Resistors - All'/xW, 
R1,2,6,7 100k 
R3,4,8,9 1 k0 
R5 10k 

Capacitors 
C1,3 luQ 35V tantalum 
C2,4 20()u 35V etectroly 

Semiconductors 
ZDI 5V1 400rnW zener 
Q1-Q4 BC547, BC107 etc. 

It seems that some fickle fiddlers out there are using the 
power amps of this superb design, but not the pre -amp. Tsk, 
Tsk terrible people. Anyhow this may just cause problems. 
Our pre -amp was designed as a low impedance driving source 
for the power amps, the input impedance of which varies with 
frequency from a few kilo -ohms at extreme LF to hundreds of 
ohms at the top end. 

If you go driving this with a high impedance output, the 
amplifier will load down the driving current at HF, causing 
distortion. With a low output impedance pre -amp (50R) no 
symptoms need be expected. However it is for the rest I speak 
these words of doom. 

As there is no chance of anyone out there abandoning the 
idea of separating the Audiophile system, it falls to us to do 
the decent thing and provide a low impedance driver which 
will allow greater compatibility with the universe in general. 
The circuit given here will do just that. 
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NEWS: Audiophile 

CHANNEL A 
EARTH INPUT 

CHANNEL A 
EARTH OUTPUT 

CHANNEL B 
EARTH OUTPUT 

Above: component overlay for the low impedance driver circuit. 
The PCB is to be found hiding with the rest of its kind. 

It consists of two emitter followers, Q1 and Q3 with con- 
stant current generators in their emitters. Both the latter share 
a common reference, ZD1, which feeds the bases of Q2 and 
Q4, setting their emitter voltages at 4V4. 

These transistors will always pass the exact amount of 
current required to maintain that emitter voltage, regardless of 
supply voltage. The constant current generators are to limit 
supply current and dissipation of the emitter followers when 
used with a high supply rail. It also lowers output resistance. 

Output is derived via the optional blocking capacitors C2 

and C4, which can be omitted if our modules are ALL you're 
driving with this buffer, but as we don't trust you Fit 
them if any other equipment at all is to be linked to the cir- 
cuit. Replace the Cl capacitor in the power amp with a 220u 
(35V), with positive lead towards the input, if you leave out 
the blockers. 

We've provided a PCB layout which we would advise using, 
and be careful with earthing arrangements - use the signal 
earths wherever possible. 

Trailing Trailers 
Next month I'm taking a look at some of the best of budget 
hi-fi. A heated conversation arose here some little while ago 
about just what level of fidelity could be obtained for £300 
or less. 

Everyone had their own ideas and tastes. Trouble is some 
of the combatants showed a deplorable lack of taste - would 
you believe not all of them had the sense to see that Felicity 
Kendal is the most beautiful woman in creation. Given that 
obvious blind spot in their make-up how can one possibly 
listen further? 

I went ahead and assembled my £300 system despite the 
heathen howling hereabouts, and am presenting the results 
next issue. 

I must confess there is one component I am not entirely 
happy about, but the amp and cartridge are real gems and 
together barely cost £100. 

En NEEDS 

YOU! 

ETI is seeking to expand its staff once more and we 
are looking for a Project Engineer to join our ranks. 
In order to complement existing staff skills within 
our organisation we expect that the successful candi- 
date will have had some experience with MPU based 
designs. He need not have been a specialist. 

Our Engineer will be designing and testing 
projects for the magazine - and writing them up! 
This is the easiest part of the job and has caused no- 
one any problems yet, even though none of our 
existing staff were journalists prior to joining us. 

We are flexible as to age and salary, but ima- 
gine that the successful applicant will be paid around 
£5000 p.a. - more for someone exceptionally quali- 
fied for the job. 

Applications, including a C.V., should be 
addressed to : 

The Editor, 
ETI Magazine, 
145 Charing Cross Road, 
London WC2H OE E. 

Please mark your envelop "Project Engineer" 
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/ file teCELECTRONICS 8 TIME CENTRES 

QUARTZ LCD 
11 Function 
Slim chronograph 

Hours mins secs 

B fork 
Month date day 

Min secs 1/101/100 

6 digit, 11 functions. 
Hours, mins., secs., day, 
date, day of week. 
1/100th, 1 / 10th, secs., 
10X secs, mins., 
Split and lap modes. 
Back -light, auto calendar. 
Only 8mm thick. 
Stainless steel bracelet 
and back. 
Adjustable bracelet. 

Same day despatch 

Price only 
£9.95 

Also available 
SOLAR 

CHRONOGRAPH 
M9 - Price £11.95 

M3 Price includes POST & PACKING 

QUARTZ LCD 
ALARM 
With snooze alarm 

12:31g17. 
Hours mins secs 

B NTH. 
Month date day 

-7. 3A 
6 Functions plus Alarm: 
Conference signal, 
5 minute snooze alarm, 
Conference signal sounds 
4 secs., before main alarm 
to give advance warning 
and an option to cancel. 
Snooze sounds 5 wins., 
after main alarm and is 
always preceded by the 
conference signal. 

Same day despatch 

Price only 
£9.95 

M4 Price includes POST & PACKING 

QUARTZ LCD 
ALARM 
CHRONOGRAPH 
With 12/24 display 

1C'Jnpm U45 
Hours mins secs 

B 1LftH 
Month date day 

jam, 
Min sec 1/10th 

i 30R 
Alarm 

Hours, mins, secs, day of 
week. Month, date, day of 
week, alarm, hour, mins, 
a.m./p.m. 24 or 12 hour 
display mode. Alarm test. 
Chronograph, lap time, stop 
watch 1/10th secs. 

Price only 
£13.95 

Same day despatch 

Also available 
SOLAR ALARM CHRONO 

M7 - Price £17.95 

M16 Poce includes POST & PACKING 

QUARTZ LCD 
Lady's Day Watch 
Hours, mins, secs,.day, date, 
back light, auto calendar. 

1220 
Hours mins 

8./LI 
Month date 

:L15 
Secs 

Fully adjustable bracelet only 
25x2Omm and 6mm thick. 
Silver or gold. Price only 

M15 Same day despatch £7.95 P&P included 

QUARTZ LCD Beautifully designed 
Iwith a very thin bracelet Lady's Cocktail Watch 

Hours mins 

HP -I - 
'Month date 

45 
- Secs 

Hours, mins, secs, day, date, 
backlight and autocalendar. 
Bracelet fully adjustable to suit 
all wrists. 
State gold or silver finish. 
Only 25x20x6mm 

M 1 Ó Same day despatch 

Price only 
£14.95 P&P included 

Metac Guarantee All Metac pro- 
ducts carry 12 months guarantee and we 
also refund your money if not satisfied 
with our goods or service in the first 10 
days. Metac's well-equipped service cen- 
tre minimises service delays. Please note 
we do not delay your order to clear che- 
ques. 

HAN IM EX 
Electronic 
LED Alarm Clock 

Features and Specification: 
Hour minute display. Large LED display with p.m. and alarm on 
indicator, 24 Hours alarm with on/off control. Display flashing 
for power loss indication. Repeatable 9 -minute snooze. Display 
bright dim modes control. Size: 5.1 5" x 3.93" x 2.36" 
(131 mm x 11 mm z 60mm). Weight: 1 .43lbs (0.65 kg). 

M13 £10.20 Thousands sold! 
Mains operated. POST & PACKING incl. 
Same day despatch. 
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QUARTZ LCD 
5 Function 
Hours, mins, secs., month, 
date, auto calendar, back 
light, quality metal 
bracelet. 6mm thick 

IC lin i1 
Hours mins 

8/'-! 
Month date 

Secs Price only 

£6.95 
POST & PACK incl. 

M I Same day despatch 

Yelephone your order using 

Barclaycard/Access 
Number on J 
03272-76545 

24 -hour answering service 

OR COMPLETE THE 
COUPON 

WHOLESALE MAIL ORDER 

Send for our trade price list and minimum 
order details. Sell our products to your 

friends and earn £££s for yourself. 



Please complete 

Please send me 

I enclose PO/Cheque value 

Barclaycard /Access No. 

Name 

Address 

POST, PACKING AND VAT included in price 

NEW 24 HOUR DESPATCH SER- 
VICE: METAC have opened a new 
even faster mail order and ser- 
vice centre at DAVENTRY. Orders 
received before 3.30pm will be 
despatched same day. 

VISIT OUR ELECTRONIC TIME CENTRES 
AND SEE ONE. OF THE MOST IMPRESSIVE QUARTZ WATCH 

RANGES IN BRITAIN 
LONDON DAVENTRY NORTHAMPTON 

327 Edgware Rd, 67 High Street St Giles Square, 
London W.2 Daventry, N'hants 

Telephone: 01-723 4753 Telephone: 03272 76545/77659 (Open 1st Feb. 1980) 
Northampton 

QUARTZ MELODY 
Alarm Chronograph 
(incredible watch) 

r©ri 
;3.úífúú 

Count-down Timer 

à%ï) 
Alarm 

r e 
2'.i8 1$ 

p 

Time Zone 

Í 
nn tlnlrll7 

( f1U,f,fLtUu 

Chronograph 

5 independent working 
modes, day of week in 
English, French or German 
(just select the one you like). 
Hours, mins, secs, day, date, countdown 
alarm, dual time zone, 1/100th sec. 
stopwatch. Lap/split time, 1st and 2nd 
place times. Melody test function. 
34 Function, 

M30 

SEIKO 
CHRONOGRAPH 
NEW STYLE 

Hours, mins, secs 
and day of the week. 
Month date and 
day of the week. 
Stopwatch display - 
Hours, mins, secs 
up to 12 hours 
(mins, secs, 1/100 secs 
up to 20 minutes). 
Lap timing, 
Continuous time 
measurement of two 
competitors. 
Stainless steel, 
mineral glass. 

Same day despatch 

M33 

Price only 
£19.95 

Same day despatch 
Price includes 

POST & PACKING 

Price only 
£39.95 

including POST & PACKING 

CASIO CHRONO 
950S -32B 

Stainless steel case, 
water resistant to 66 feet. 
Hours, mins, secs, am/pm, 
year, month, date, day. 
Auto -calendar 
pre-programmed 
until the year 2029. 
12/24 hour. Stopwatch function. 
Range 7 hours. 1/100 sec. 
(Mode) Net time/lap-time/ 
1st -2nd place times. 
Dual time function. 
Accuracy 15 secs per month. 
Battery life approx 4 years. 

M22 

CASIO ALARM 
CHRONO 
81 CS -36B 
Hours, mins, secs, day, 
and also day, month and year 
perpetual automatic calendar. 
100th sec chronograph to 
7 hours. 
Net time/lap/time/ 1st 
and 2nd place times. User 
optional 12/24 hr display. 24 
hourly chime. 
Backlight, mineral glass, 
stainless steel. 
Water resistant to 
t00ft. 
Battery life approx 4 -years. 

Same day 
M25 despatch 

SEIKO Alarm 
Chronograph 

With WEEKLY Alarm. 
Hours, mins, secs, month, 
date, day, am /pm. 
Weekly alarm - can be set 

' for every day at designated 
time e.g. 6.30 am on Mon, 
Wed and Friday. 
Alarm set time displayed 
above time of day. 
Full stopwatch functions, 
laptime, split etc. 

Same day despatch 

M10 

Same day Price only 
despatch £23.95 

- 

including POST & PACKING 

Price only 
£35.95 

including POST & PACKING 

Price only 
£79.95 

including POST & PACKING 

CASIO F-200 
Sports Chrono 
Attractive Man's watch 
in black resin with 
mineral glass. 
Hours, mins, secs, am/pm 
Month, date, 
alpha -numeric day. 
Auto -calendar set 
28th Feb. 
Stopwatch working 
range 1 hour, 
units 1/100 sec. Mode. 
Net Time/lap/time/ 
1st -2nd place times. 
Accuracy approx 15 secs 
per month. 
Battery 12 months. 

M24 

Price only 
£15.95 
Same day 
despatch 

including POST & PACKING 

CASIO F -8C 
3 Year Battery Life 
Hours, mins, secs, 
am/pm, date, day. 
Auto calendar set 
28th Feb. 
Accuracy 15 secs per 
month. Battery life 
approx 3 years. 

Same day despatch 

M36 

Price only 
£10.95 

including POST & PACKING 

SEIKO DIGI-ANA 
CHRONOGRAPH 
Time and Calendar function 
Analog part display; hr, min, sec. 
Digital part display; hr, min, sec, 
date, day and colon. 
Calendar -month, date, day. 
Stopwatch - hr, min, sec, 1/100 sec. 
Lap /stop and stop marks. 
Counter function. 
Time and calendar setting 
function. 

Price only 
£79.95 

Same day despatch 
including POST & PACKING 

M62 

POST COUPON TO: METAC (24 -hour despatch centre) FREEPOST (No stamp required), 47a High Street, Daventry, Northants 

1 

both coupons 

From: METAC Electronics & Time Centre, (ETI) 
47a High Street, Daventry, Northants. 

Name 

Address 

_de 
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ELECTROMYOGRAM 
ETI's latest biofeedback box converts the electrical impulses associated 
with moving a muscle - any muscle - into observable outputs. 
Either audio output or a meter reading can be obtained and if you 
can't relax with this, try reading ETI again! 

The design and construction of an 
electromyogram presents some 
unique problems. The object is to 

detect the minute electrical signals pro- 
duced by the 'firing' of muscle fibres in 
a particular muscle. For our purpose 
metal electrodes of some sort are 
attached to the skin over the muscle(s) 
of interest. For a relaxed muscle, these 
signals are fractions of a microvolt in 
amplitude. That's a small enough signal 
to detect on its own without having to 
find it amongst volts of 50 Hz hum that 
will be present in the body - induced 
from power and light wiring. 

When the body is grounded, this 
hum will drop to typically one volt 
peak -to -peak, but trying to see one 
microvolt in one volt of unwanted 
noise (50 Hz hum here) isn't easy. 

The overall block diagram of the 
unit is shown in the drawing. 

Battery operation is essential as, 

with any device connected directly to 
the body, the possibility of accidental 
contact with mains potential from a 

mains -operated unit is very real - with 
lethal results. 

The instrument is called upon to 
detect quite small signals in the presence 
of large amounts of noise. It should 
have variable gain control - adjustable 
by the user, a threshold control so that 
small variations of a large signal may be 
readily detected, a visual indication (a 

meter) and an audible output that 
follows the convention of rising pitch or 
pulse rate for increasing muscle activity, 
and vice versa. Also some form of band- 
pass filtering to sort out the predom- 
inant muscle signal which is in the 100 
Hz to 500 Hz range, and selectable 
integration of the feedback response 
was considered desirable. 

Biasing the differential input stage is 

important and this is discussed in the 
"How it Works" section. One trimpot 
is used to set up the input stage for 
correct operation. Once set up, any of 
the component values may be varied by 
+/- 10% without affecting the CM RR. 

The choice of this type of first stage 
has resulted in a very low noise figure. 
The prototypes (we built two) had 
measured noise figures close to 150 nV 
at the input. This equals the perform- 
ance of the best commercial units we 
have seen. 

To provide some integration of the 
muscle activity level, so that the meter 
and audible responses are not too rapid 
(as researchers have found undesirable 
in some instances), switched capacitors 
are provided to provide integration 
times of about 0.5 second and 4 seconds 
- selected by a front panel switch. 
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THRESHOLD 

OWER BATTER Y ' CAIN 

C3FF 

ON TE`>" ... ... 

VOLUME 

3N rFGRA INPUT 

56 ELECTRONICS TODAY INTERNATIONAL - MARCH 1980 



_ ...PROJECT 

PARTS LIST: 
Resistors All V4W, 57 
R1,2.18, 220k 
31 
R3,7,9 4k7 
R4,25,26 100R 
R5,6 2M2 
R8,1O,11, 1M0 
22,23,40-41 
R12,45 1 k0 
R13 8k2 
R14-17, 47k 
27-30 
R1932 270k 
820,24,33, 10k 
38,39,42,47 
R34 330k 
R35 560k 
R36 5M6 
R37 3M3 
R43 390k. 
R44 470k 
R46 
R48 
R49 
R50 

Pziiici. 

68OR 
2k7 
18k 
27R 

ers 
1MO linear 
5k0 linear 
1k0 linear 
lkO trimmer 

Oapacittsrs 
C1 -C6 1U0 polyester,' <<-. 

C7,8,29,30 1n0 polyester 
C9,10,12, 33u 16V tantalu 
19,20,23,35, 
41 
.C23;31,7i34, IOOn polyeste.4 
21 

; 

C14-1 7, 68rt polyester 
24-17 
C11,36 100u 25V 
C18 22n polyester 
C22,39,40 1000u 25V 
C28 ; ; 47n polyester 
C32 : 220n polyester 
C33 150n polyester 
C37 470u 25V. 
C38 47u 25V 

Semiconductors 
D1,2 1N914 
D3,4 1N4004 
Q1,2 ' 

# $C559' 
Q3,4 ;$D14O 
Q5-7 ..; 8C549 
IC1 ::I,M3900ff 
1C2,3 741 
1C4 

H - TO MONITOR OUTPUT 
RCA SOCKET ON BACK PANEL 

C B 

TO Ca F 
SW4 METER 

POWER - A. GAIN SW2 
INPUT 

D E BATTERY 
SwÍ 

INTEGRATE 
+ - TEST B C 

GAIN THRESHOLD 
Fig.1. (Above) Component overlay for the electromyogram board. 

VOLUME 
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5 PIN DIN 
SOCKET y 

Cl 
10 

C2 
14 

R1 
220k 

JL C5 -1 i14 

-11a. 
. 14 

04 
BD140 

BC559 

iCta 
LM3900 

R12 
1k 

C11 
1004 

R13 
8k2 - 

R10 
1M 

T.P.1 

IC,b 
3 LM3900 

1C12 + 33P 

R5 
2M2 

03 
BD140 

R7 

PRESET 

RV4 
1k 

R51 
10k 

R4 SW1x10 
100R 

01 
BC559 

4k7 4k7 

Fig.2. (Above) Circuit diagram of the unit. Note the battery connections carefully. 

Since the circuit is fairly complex, a detail- 
ed analysis of its operation is best tackled 
by looking at the individual stages in turn, 
from input to output. 

input signals from sensors on the body 
drive Q2 and Ql which are arranged as a 
differential pair. Emitter current, and thus 
collector current, for QI and Q2 is derived 
from a precision constant -current source 
comprised of Q3, Q4 and ICla. Transistors 
QI and Q2 share the current supplied by the 
constant -current source. If Q1 (for example) 
is driven harder, by an input signal, than Q2 
then, while the collector current of -QI 
ncreases, there will be a corresponding 

decrease in the collector current of Q2. 
Now, the collectors of Ql and Q2 are 

each connected to the input of ICIb, one 
amplifier in an LM3900 (a quad op -amp 
package). The amplifiers in the ; LM3900 
package have the special feature that they 
amplify current differences applied to the 
inputs. 

To ensure a high common -mode rejec- 
tion ratio, the quiescent (no signal) collector 
currents of Ql and Q2 must be held very 
close to a fixed amount. Hence, the preci- 
sion constant -current source. 

To derive this constant current source 
for Q1 and Q2 the two bases of Q3 and Q4 
are driven by the output of ICIa, The nott- 

rting input (marked +) of ICla is driven 
by a fixed voltage derived from a voltage 
divider (R12, R13) from the positive supply 
rail. CII is a bypass capacitor to prevent 
supply rail variations modulating this refer- 
ence voltage. 

The inverting input (--) ;of ICla is 
coupled to the emitter of Q4 placing this 
transistor in the feedback loop of IC1. The 

+ C22 
1000,i I 25V 

C16 C17 
68n 68n 

op -amp (ICla) will attempt to maintain the 
current flowing through its inputs at a coif 
stant level, thus maintaining the base - 
emitter current through Q4, and therefore 
the collector current, constant at nominally, 
100 mA. Assuming Q3 has similar gain to 
Q4, its collector current will be the same. 
The Ik` preset,;, RV4, allows adjustment of 
the two collector currents to offset any 
slight differences in gain. 

The input stage gain is determined by 
the value of the resistance between the 
emitters of Ql and Q2. The lower this 
resistance, the higher the gain. The `x 10' 
switch simply connects a 100 ohm resistor 
in parallel with R3, increasing the gain. 

Capacitors C7 and C8 ensure high fre- 
quency stability through bypassing the bases 
of Ql and Q2 at frequencies above the range 
of interest. 

To ensure good common -mode rejection 
ratio, it is essential that the bases of QI and 
Q2 each receive the same level of input sig- 
nal. As the input is AC -coupled the charac- 
teristics of the input coupling capacitors 
must closely match each other. If stranded 
10% capacitors are used the slightly differ- 
ent impedances of each will limit the 
common mode rejection. The solution we 
adopted was to use several capacitors in 
parallel so that the slight capacitance 
variations, and corresponding impedance 
variations, average out. It is important 
therefore that these six capacitors, Cl -C6, 
are all the same type. 

Supply rail decoupling for the input 
stages is provided by R25 R26 and C22, 
C23. 

Two 50 Hz hum filters are employed, 
as can be seen in the block diagram, one :: , ; . 

, ^u .. .. .ca R 

'SAM 
R26 
100R 

C20 

2lmount close 
to ICI 

05 
BC549 

C18 R21 
22n 100k 

R23 R24 
1M 10k 

RV1 
GAIN 1M 

R25 
100R 

immediately following the differential input 
stage, the other between the variable gain 
stage and the band-pass filter. 

Both 50 Hz filters employ a 'twin 
circuit - as used in our Hum Filter project, 
ETI 451. 

In the first hum filter, Q5 is connected 
as an emitter follower, the twin -T compo- 
nents connected to provide feedback at 
50 Hz. In order to obtain a high circuit Q 
and thus good rejection at 50 Hz, the value 
of the resistance formed by R16 and R17 
(parallelled) must be as close as possible to 
half the value of R14 and R15. As the latter 
are 47k resistors, the best way to obtain a 
value of half that is to connect two 47k 
resistors in parallel. 

Similarly, for the second hum filter, Q6 
is the active component and the filter con- 
sists of C24, 25, 26, 27 and R27, 28, 29 and 
30. Resistors R28 and 29 form a resistance 
half that of R27 and 30 to provide good 
rejection at the notch frequency. 

These stages provide a total of 20 dB, 
rejection at 50 Hz. 

Following the first hum filter is a vari- 
able gain stage employing a 741 op -amp. 
This is quite a conventional amplifier, gain 
variation being provided by RV1, a 114 
potentiometer connected in the feedback 
path of the 741. RV 1 is a front panel con- 
trol. Gain is variable between 10 and 1000. 

To avoid problems arising from large 
output offset voltages and unstable gain 
settings, the feedback for the 741 has been 
arranged via a voltage divider consisting of 
R23 and R24, the gain potentiometer being 
connected between the op -amp output and 
the junction of these two resistors. 

.Y. 

+Ve 

ve 
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PROJECT: Etectromyogram 

.Y. a 

'X' 

EARTH TO REST 
OP CIRCUIT 

41,03 

o-- 
TO 2 z 9V I 

SW4 

BATTERIES 

o 

V.n% 

HOW IT WORKS.; 

The gain of the circuits is give 
nation 

R23 RV1 
4- RV1 

R.24 

by the 

R21 

Signal levels at the output of the variable 
gain stage are around 1 V, Any hum exceed- 
ing this level could easily cause clipping in 
succeeding stages and the purpose of the 
Second hum filter is to prevent this. 

The bandpass filter employs one op -amp 
from the LM3900 package, 'Cie. A filter 
network, consisting of R34, R35 and R37 
and C29 and C30, is connected around a 
feedback path between the op -amp output 
and its inverting input. This provides a band- 
pass extending from 100 Hz to 500 Hz 
which encompasses the range of interest for 
the muscle fibre signals. At midband (250 
Hz), the gain of this stage is roughly four. 

A monitor output is taken from the 
output of 'Cie so that the muscle activity 
waveforms (filtered) may be viewed on an 
oscilloscope if desired. 

This consists of a precision rectifier that 
passes only the positive peaks of the signal 
that are greater than a presect DC voltage - 
determined by potentiometer, the theshold 
control on the front panel. 

The output of the bandpass filter is 
mixed with a DC voltage derived via the 

Wye supply rail by the potentiometer 
V2. The resultant signal -- the AC muscle 

activity signal superimposed on a DC voltage 

MONITOR 
OUTPUT 

í 

C31 
1000 

IC10 
LM3900 

R38 R39 
10k 10k 

RV2 
6k 

,r LIN 

THRESHOLD 

-- is then ap 
áìon rectifier. 
and resistors t, 
latter two re std 
differencing input 
conventional voltag 

Positive -going signals of less_ than 0.6 V 
above the voltage present on the junction of 
R39 and R40 will be amplified by the full 
open -loop gain of Kid. The output of this 
stage increases rapidly until D2 conducts, 
the stage then has only unity gain (x 1), 
determined by the ratio of R42 and R39. 

Output from the precision rectifier is 
taken from the cathode of 132 and will 
consist of the amplified, positive -going part 
of the muscle fibre signals that are above the 
positive voltage set by the threshold poten- 
tiometer, RV2. 

Diode Dl ensures that the gain of the 
stage remains at unity gain for the negative - 
going portions of the muscle fibre signals 
from the output of IC lc. 

This consists of an op -amp (1C3) with an 
emitter -follower stage (Q7) connected in the 
negative feedback path. The emitter of Q7 
drives the meter. 

The threshold stage output is coupled 
to the input of 1C3, a 741, via a 100n capa- 
citor, C34. Resistor R47 limits the base 
current of Q7 to a safe value as the 741 will 
provide much more current than the tran- 
sistor will stand! A signal from the output 
of the threshold circuit will be amplified by 
1C3, causing Q7 to turn on, charging C38. 

RIO 
830R 

IC1d 
. LM3900 

(mount 010,1 
YO IC) 

LIN 
VOLUM 

(mounting on 
vOWm. Rot) 

+ C38 

;81µ 
$$ 

SW31 
BATTERVI 
TEST 

R49 
18k 

8 OHM 
SPEAKER 

L_ 

M1 
1mA 

'read' tlraltïligeí 
aore sJai tlt 

, the longer Q 
$ the Attie, ist 
meter ' reading. 

y trx twines- 
corres>sdt 

muscle activity, 
a fine depending 

on tlte- E `- n the emitter of 
Q7 and provides for some 
integratk t ,« level variations. 

t, SW2, connects a 
470 u e: 1) in parallel with C38 
( 47 u). `' 1h this in circuit (integrate switch 
'on'), the meter takes some four seconds to 
drop from full scale to zero. 

This provides an audio output, consist- 
ing of a series of pulses, the repetition rate 
being an indication of muscle activity. 

The emitter of Q7 is coupled to 1C4. a 
555 timer, via R44. Current through this 
resistor charges C33 until the voltage on 
pin 6 of IC4 reaches 2'3 of the voltage on 
pins 4 and 8. At this point, pin 7 of the 555, 
previously appearing as an open circuit, will 
conduct discharging C33 via R45. Once the 
voltage on pin 2'drops below 1/3 of that an 
pins 4 and 8, pin 7' returns to an open cir- 
cuit condition, allowing C33 to charge 
again. In this manner, the 555 oscillates 
providing pulses ors pin 3 to the speaker, via 
RV1 which serve as a volume control. As 
the voltage at the emitter of Q7 varies 
according to the variation, in muscle activity 
signals, the rate at which C33 chargea will 
vary. This varies the pulse repetition rate of 
the 555 oscillator in sympathy with the 
variations in muscle activity. 
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The case will hold the PCB, batteries and the loudspeaker. Note the positions of the front panel controls. 

The audible output is derived from 
the meter drive so that it corresponds 
with the visual feedback response pro- 
vided by the meter. This consists of a 

voltage -controlled oscillator (VCO) that 
provides a series of pulses to drive a 

speaker. The VCO employs a 555 
timer IC. 

Originally, it was intended to use a 

tone for the audio output. However, 
battery consumption on the prototype 
was almost 150 mA - at best! Battery 
life would be very limited at this con- 
sumption. A class A audio output stage 
is necessary to provide a tone output, 
and these are quite inefficient. Using a 

pulse output enables us to reduce the 
total current consumption to 20 mA. 

Muscle Building 

Construction is best commenced with 
the board. This method of construction 
is recommended as layout of the various 
stages is critical to avoid feedback or 
interaction between stages as one 
LM3900 package does sterling service 
in several parts of the circuit! 

Assembly of the board should start 
with the resistors and capacitors. We 
found it easier to leave the six lu input 
capacitors until the input transistors 
(Q1 -Q4) were mounted. Be sure to 
check the polarity of the electrolytic 
and tantalum capacitors. 

Finish loading the baord by inserting 
the diodes, transistors and ICs. The 
input transistor pair, Q1 and Q2, must 
be mounted so that their flat faces are 
touching to provide thermal coupling. 
The best way to do this, to avoid 
straining anything, is to solder only the 
collectors and emitters of Q1 and Q2 at 
first. Smear some thermal paste on the 
two flats and then tie the two tran- 
sistors together using a link of ena- 
melled (coil) wire - this prevents the 
possibility of shorts to the transistor 
leads should the loop slip off at some 
time. Tighten the loop by taking the 
ends in a pair of pliers and twisting until 
the transistors are held tightly together. 
Once this is done, solder the base leads. 
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PROJECT: Electromyogr m 
The two BD140s, 03 and 04, also 

need to be mounted together. As they 
are in TO -126 packages they may be 
bolted together. It is necessary to use 
an insulating washer between them to 
prevent the collector contacts touching. 
Use thermal paste to improve the ther- 
mal coupling. 

Once these devices are mounted, six 
lu input capacitors may be soldered 
into place. 

If you use board pins, the external 
connections to the board may be made 
after it is mounted in the case, other- 
wise, now is the time to attach al! the 
leads going to the externally -mounted 
corn ponents. 

Pinned Down 

As high gain stages are used in several 
places, the circuit is sensitive to noise or 
signals radiated from other parts of the 
board. The 555 VCO output can be 
especially troublesome, so use shielded 
cable to connect the output of the 555 
to the volume control. The only resistor 
not mounted on the board (R50) is 
mounted between the wiper terminal of 
the volume control and one of the loud- 
speaker terminals. 

There are a number of other connec- 
tions that should be made with shielded 
cable and these are shown in the wiring 
diagram. 

There is sufficient room inside the 
cabinet to accommodate a variety of 
9 V batteries. The type of connection to 
the battery will depend on the partic- 
ular style of battery used. 

The speaker is mounted on one side 
of the cabinet and the monitor output 
(and RCA coax socket) is mounted on 
the back. 

On the front panel, the switches 
should be mounted first, followed by 
the pots and the meter. 

Although the common mode rejec- 
tion of the input is better than 100 dB 
this will be degraded drastically if the 
contact to the skin is not good enough. 
To enable the input stage CMRR to 
effectively reduce 50 Hz hum it is nece- 
ssary to ensure that the hum is exactly 
the same level on both inputs. For this 
reason the construction of the elec- 
trodes is very important. 

The two input leads are made by 
soldering the centre conductor of the 
shielded cable to small metal discs about 
the size of 5p pieces. Cut the earth braid 
back enough so that it cannot touch the 
electrode. The braids of the two input 
cables are connected to pin 2 of the 
five -pin DIN plug (the grounded pin). 
This pin is also connected to the shield 

Thermal stabilisation is achieved by mounting 
the input transistors together as shown and 
described in the text. Note the insulating 
piece between the BD140s. 

BUYLINES 
The design uses no unusual com- 
ponents, despite its complexity. The 
electrodes can be made at home 
easily enough, although commercial 
units, we believe, are available. Any 
of the bio -feedback firms, Aleph One 
etc will be able to supply. 

of the third cable which becomes the 
ground electrode. The centre conductor 
of this cable is not used and the other 
end of the braid is soldered to another 
metal disc. Use a slightly larger disc 
(about the size of a 10p piece) as this 
helps to ensure a good ground connec- 
tion to he body. 

Before powering up, check the 
board. Check the orientation of all the 
polarised components - electrolytic and 
tantalum capacitors, transistors, ICs and 
diodes. If everything is all right, switch 
the unit on with the battery switch in 
the test position. With 9 V batteries the 
meter should read about 9. If the bat- 
tery switch is now switched off the 
meter should immediately fall to zero 
provided the gain control is turned fully 
down. If the volume control is turned to 
full on a slow clicking should be heard. 

Now, measure the voltage (with respect 
to earth) at the test point (TP1) at the 
output IC1a (pin 4). With the x10 
switch in the xl position adjust the 
preset pot to obtain zero volts. 

If the gain control is now increased, 
the meter reading will move along with 
the frequency of the clicks. 

Threshold Advances 
Now, advance the threshold control 

and the meter reading and click fre- 
quency should decrease. This threshold 
control works by varying the minimum 
signal required to cause a meter re- 
sponse. The higher the threshold control 
is set, the higher the input signal must 
be to cause a meter response. The 
threshold can be set just above the noise 
level so that even a very small input 
signal can be detected. 

The electrodes can now be connec- 
ted to the body and plugged in. The 
ideal way to secure the electrodes to 
your skin is to use a band of Velco tape, 
although we found Bandaids okay. If all 
three electrodes are placed reasonably 
close to each other along the inside of 
the arm (earth between the others) they 
can be secured in place all at once with 
a single wide band of Velco wrapped 
right around the arm. Some electrode 
paste may be used between the elec- 
trodes and the skin to improve the 
contact. This is available from some 
distributing chemists and medical sup- 
pliers, although it is relatively expensive. 
We found moistening the electrode to 
be a good alternative. 

Once the electrodes are attached to 
the arm and plugged into the EMG 
monitor a reading should be easily 
obtained. Start with the gain and thresh- 
old controls set fully anti -clockwise, the 
gain switch in the X1 position and the 
integrate switch off. 

If the arm is tensed the meter should 
indicate muscle activity readily. With 
these settings the EMG is really acting as 
a strength meter. Relaxing the arm, the 
gain switch can be switched to the x10 
position and the gain control slowly 
increased. With each gain increase, the 
threshold can be increased slightly to 
cancel any increase in noise that may 
have occured, although don't overdo the 
use of the threshold control until you 
are familiar with the unit as it is easy to 
cover up muscle activity as well as noise. 

Eventually you should reach a stage 
such that the gain control can be set at 
maximum but with muscle activity held 
so low that the meter reads about 2 to 
3. This isn't easy! 

Some experimentation with elec- 
trode placement will indicate how to get 
good results on particular muscles. 
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B.K. ELECTRONICS 
Rotary Controls Tuning. on/oft volume. balance, treble. 

bass. 

'Push-button Controls Mono. Tape. Disc. A.F.C., F.M. 

NHF), LW. MW. SW. 

'Power Output: 7 watts RMS per channel, al better than 2% 

THO into 8 ohms, 10 watts speech and music. 

Frequency Reopens* 60Hz-20KHz within ± 3dB. 

Tape Sensitivity Output - typically 150 mv. Input - 300 

my for rated output. 

Disc Sensitivity 100 my )ceramic cartridge) 
Radio FM (VHF) 87,6MHz-108MHz, Stereo beacon lamp. r 

Long Wave 145KHz-265K11z. 

AM/FM Stereo Tuner Amplifier chassis - 
Medium 

WWave 

5e 85MHz-t5MHz. 

Short Wave 5.8MHz-16MHz. 
[originally designed for installation into a music centre) Size Tuner - 2%in. x 15in. x 71/2in. Approx. Power Amp 
Ready built, comprising of a tuner/pre-amp. 2ín. x 7!'rin. o 4Vsin. Approx. 
board. and separate power supply/power amp. board. P40 volt AC operation. Complete with circuit diagram. 

Note: Interconnection wiring diagram supplied. Price - £22.00 + £2.50 P&P. 

LOUDSPEAKER. High quality 8" loudspeaker, 10 watts RMS 8 ohm. Rolled 
surround with aluminium centre cone. £5.00 + £1.00 P&P. 

STEREO MAGNETIC CARTRIDGE BARGAIN. Acos M6EX stereo 
magnetic cartridge with tapered bi -radial diamond styli. Recommended 
tracking weight between 1 and 2 grms. Output 2.8 MV into 47 Kohms. 
12.5mm (1/2 inch) fixings with a recommended retail price of £27.00. This is 

offered at a very special price of £9.00 (Post Free). 

LOUDSPEAKERS. Genuine walnut veneered cabinets with fabric fronts - 
size 11 1/2" x 93/4" x 5". Fitted with 8" x 5" units rated at 6w RMS, 8 ohms. 
£9.75 per pair + P&P £2.50. 

ELECTROLYTIC CAPACITORS (CAN TYPE). 3300 p 25v working.40p 
+ 30p P&P. 2500-2500 of (dual type) 63wv. 70p + 30p P&P. 

TRANSFORMERS (0-240v primaries). 16v -0-16v @ 2 amps £2,50 + 
£1.00 P&P. Dual voltage 0-12v, 0-35v @ 4 amps or 1.5 amps respectively 
£2.50 + £1.00 P&P. 

MAIL ORDER ONLY (DISCOUNT FOR QUANTITY) 
Cheque/Postal Orders with Order Please 

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

Great new Crofton double 
Self contained 

MONITOR 
PCB 

Compact size, 5" x 7" 
Complete with power and 
video plugs, plus leads 
Scan coil assembly 
as standard supplied 
Transformers, tubes, and 
surrounds available 
15v Mains or 12v DC power 
Ideal for O.E.M. use 

ONLY £35.50 

Totally enclosed 
All transistorised 
Suitable for analogue 
signals or alphanumerics 
Operable on 220v Mains 
or 12v DC power 
Comparable to 
wire frame monitors 

ONLY £85.00 
EX VAT AND P&P - _-rv_a_ _ x. 

(Jroltoii Electronics 
Crofton Electronics Limited, 35 Grosvenor Road, 

Twickenham, Middlesex. Tel.: 01 891 1923 

10+10 
AMPLIFIER KIT 
An opportunity to buy a 13 watts per channel stereo amplifier kit which 

Is sortable for use with a ceramic cartridge. The amplifier utilises proven 

Mollard modules and is available at a very competitive price. The amplifier 
kit conies complete with instructions and includes. a Mullard íP1183 
stereo preamplifier module, two LP1173 power amplifiers with integral 

heatsinks, a power supply, Zobel networks, iront and back mounting 

panels, a finished fascia panel, all contol potentiometers (bass, treble. 

volume and balance) switches, input, output and headphone sockets, wire, 

and an easily assembled wrap around cabinet to house the finished unit. 

Size approximately 8,rx 
x 83/4" 

4 
p&pt2.25f 12.25 

50 WATT M ON Ow 

DISCO AMP 

£30.60 
p&p £2.70 

Size approx. 137/8" 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. 

20 x 20 WATT STEREO AMPLIFIER 
Viscount IV unit in teak simulate cabinet Silver finish rotary controls and 

pushbuttons with matching fasna, red mains indicator and stern tack socket. 

Functions switch for m¢ magnetic and crystal pickups, tape tuner and auxiliary 

Rear panel features fuse holder, DIN speaker and input sockets 20 x 20 warts 

RMS 40 x 40 watts peak for use with 8 to 15 ohm speakers. f 3 1.9 Size 143/4"x 3" x 10" approx. NEWfeature-units now 

Includes' a built in four channel stereo sound facility. 43.00 p&p 

MuHard 
AUDIO MODULES IN 

BARGAIN PACKS 

CURRENT 

CATALOGUE 

PRICE 

ATOVER. 

ACCESSORIES ARE ONLY 
AVAILABLE TO THOSE 

CUSTOMERS WHEN BUYING 
OUR BARGAIN PACKS 

PER PACK SEE OUR PRICES 

1 
PACK 1 2 x LP1 1 73 10w RMS output power audio amp modules, 

Per stereo pair 
+ 1 LP1182/2 Stereo pm amp for ceramic and auxiliary input 

OUR PRICE f 5.00 43.65 p&p 
pap f 1.00 

BSReP200Belt 
chassis rntable £25.50 

unit semi, -automatic. cueing device. p&p 42.60 
Shure M75 6 Magnetic Cartridge 

'to suit. 

30x30 WATT AMPLIFIER.. 
IN KIT FORM ' r 
For the experienced constructor tom ) 

. 

plete in every detail, same facilities 
as Vlscouot IV, but with 30x30 output. ,. a 

60x60 watts peak. For use with 4 tot á ohmsf 
31 .50 speak"' 43.0000' 

EMI SPEAKER BARGAIN 

PACK 2 2 x LP1173 10w RMS output power audio amp modules 
+ 1 LPI 184/2 Stereo pre amp for magnetic, ceraminc and auxiliary 
Inputs. 

IIIUS. OUR PRICE 

f 7.6 C 
pap £1.00 

ACCESSORIES Suitable mains power supply parts, consisting of 
mains transformer, bridge rectifier. smoothing capacitor and set of rotary 
stereo controls for treble, bass, f 3.00 
volume and balance. plus 41.50 p&p 

Two Way Speaker Kit Comprising of two 8" x 5" approx. 4 ohm 
bass and two 31/2" 15 ohm midrange tweeter with two crossover capacitors. 

AVAILABLE ALSO TO PURCHASERS Per stereo pair f 4.05 OF THE 10+ 10 AMPLIFIER KIT plus E1.55 p&p 

323 EDGWARE ROAD. LONDON, W2 
2H 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 
and subject to change without notice. 

All enquires Stamped Addressed Envelope. 
NOTE: Persons under 16 years not served without parent's authorisation 

Stereo pair 350 kit. System consists of 

13" x 8" approx woofer with rolled 
surround. 2'ír" approx Audax tweeter. 

crossover components and circuit 
diagram Frequency response 20 Hz 

to 20 KHz. Power handling 15 watts.5MS 
20 watts max. 

8 ohm impedance. 

f18.25( 

f7.95 
Manual single play 

record deck with auto 
return and cueing lever lined with stereo 

ceramic canridge 2 speeds with 45 r p m 

spindle adaptor ideally suited for. home 

or d.co use 

OUR PRICE f12.2.£2.75 & 

Ariston pick-up arm 
manufactured in Japan. 

Complete with headshell. 
Listed price over £30.00. 

OUR 
PRICE 

f 11.95 
2.50 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS DESPATCHED TO MAINLAND AND HAREEM once 

Il 

1 
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A new range of high quality water-resistant watches at unbeatable 
prices 

111QS-34B 8 digit display of hours, minutes, seconds and date. Lithium 
battery. Similar to F -8C but with chromed metal case, s/s bracelet 
(Cl 7.95) £14.95 
F-80 A major price breakthrough for a quality alarm chronograph. Lithium 
battery. Black resin case with stainless steel trim. Real value for only £19.95 
950S-369 Chronograph. 1/100 second timing to 7 hours. Net, lap and 
1st & 2nd place. Dual time. 12 or 24 hour display. Day, date, month and 
year calendar pre-programmed to 2029. Lithium battery. Stainless steel 
case (£24.95) £19.95 
81QS-35B Alarm chronograph. Similar to above with with alarm and hourly chime facility instead of dual time. Lithium battery. Stainless steel (£34.95) £29.95 

Full details and illustrations on request. S.A.E. or stamp, please 

CASIO HR -10 

Probably the world's smallest 
print and display calculator 

10 digit LCD display. Electric dis- 
charge printing system. Decimal 
mode selector. Prints full -month 
calendar for any month from 1901 
to 2099. 3 key full access memory. 
Sign change and percentage keys. 3 
way power source. Dry batteries/ 
rechargeable batteries/AC mains 
adaptor. 1%x31/2x6% inches. 40.5 
x 88 x 168 mm.)£34,95£ 

ONLY £29.95 

1' lc'39557$9ú. 

CALCULATOR ALARM CLOCKS 
MELODY 81 A more melodic version of the ML -80 at a lower price! With 
alarms, alarm timer and 1/10 second stopwatch (£27.95) £22.95 
'ML -71 Similar to above but credit card size (£27.95) £22.95 
MQ -12 Credit card size with alarm, 1 / 10 second stopwatch and 
full -month calendar display (£24.95) £19.95 

Full details and illustrations on request. S.A.E. or stamps, please 

MASTER PACKAGE DEAL 
CASIO FX-501P and FX-502P 
Programmable calculators 

SEE LAST MONTH'S ETI FOR A 
GLOWING REVIEW OF THE 
FX-502P "The best thing since 
sliced bread" 

FX-501P (£64.95 Usual price 
£54.95 
FX-502P (£84.95 Usual price 
£74.95 
FA -1 (£24.95 Usual price) £19.95 
Master Pack (Premier publica- 
tions) £17.95 
We will supply the Master Pack 

for ONLY £5 
When you buy the 501P/502P and 
FA -1 
FX-501 P +FA -i + MP ONLY 
£79.90 
FX-502P + FA -1 + MP ONLY 
£99.90 
Master Pack comprises CASSETTE 
with over 150 ready -to -run pro- 
grammes and USER MANUAL. 

Full details on request. Large S.A.E. or stamp please 

DON'T FORGET. We are never knowingly undersold and will try to 
match or beat any advertised price providing the advertiser has 

stocks 

Price includes VAT and P&P. Send cheques, P.O. or phone your ACCESS 
or BARCLAYCARD number to: 

fdirt Dept ETI Beaumont Centre, 164-167 East Road 
0111 Cantb idge CBI ¡DB. Telephone 0223 312866 

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 iiitlui tivi' 
discharge electronic ignition system ik'srguiril hr tilt 'electionics 
D I Y world, It has been tried, tested and pi avun'to lu' utterly 
reliable-Assemblyoiily takes 1 21hours anid installation 
even less die to the patented 'clip oli easy fitting 

The superb techoii',iI design of the 
Spar krite circuit éliminatr prohlemsiifthre 
contact breaker There is nO misfire due to 
contact breaker bounce which iseh nimáti'd 
electronically by ,r pulse snow'ssion 
circuit which'pre'Virots thefurit firing it'ti1 
points bounce open at; huctli R P M 
Contact breaker burn is elirmated by 
reducing the current by 95',, of the nor rit 

There is also rirtigiré exti'ncieci it el 
circuit which allots the troll a Icincler 
period of tint(. to store its energÿbef or e 
dischar ging to the plugs The unit rncluilr's 
built static tinsurglight systenvsfunchori 
light, and Secdrity charìgiovi r switch 
VViIl work ail rev rcwnti'i 

Fits all 12v negative earth vehicles 
with coil/distributor ignition up to 8 cylinders. 
THE KIT COMPRISES EVERYTHING NEEDED 
Die, pressed case Ready drilled ainminium extrudixl 
base and heat sulk. coil mounting clips and accessories' All kit 
components are guaranteed eed for a per 1:al of 2 year rs f r om (late of 
purchase Fully illustrate(' assembly and installation instructions a 
included 

Roger Clark the world famous rally driver 
says "Sparkrite electronic ignition systems 
are the best you can buy' 

. 

ar rf 
HIGH PERFORMANCE 
ELECTRONIC IGNITION .' 

1 

1 

Electronics Design Associates, Dept. ETI / 3 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791 

Name 

Address 

Phone your order with Access or Barclaycard 

Inc. V.A.T. and`P.P. QUANTITY REQ'O. 

X5 KIT £1695 

LESS 

OR BARCLAY CARD No. 

7 
1 

chequeiPO's for 

£ 
Cheque No. 

Send SAE i! brochure only required, 
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ELECTRONIC 
TRANSLATOR 
Ian Graham reports on his adventures with the 
Brainbank electronic information centre. 

hilst phrase books are valuable little tomes for 
those of us with the 'why can't foreigners speak 
English?' syndrome, it can be infurating to have to 

thumb through the food, health and shopping sections to 
find out how to ask an impatient Parisian police person 
where their copy of Blackpool Tower is. 

As I see it you have two alternatives. You could follow 
Jonathan Miller's observation of the British abroad. If you 
speak to a foreigner loud enough and sufficiently slowly,. 
clearly enunciating every word, he's bound to understand 
you ... eventually. The assumption is that all foreigners 
can speak English perfectly well, but are too bloody-minded 
to use it. 

However, if you don't suffer from galloping xenophobia, 
you will accept that some of the onus of being understood 
abroad lies with you. Wouldn't it be simpler if you could 
select the word you want from hundreds of others without 
going through the others first? The Ami Memory System 
allows you to do that and a lot more. 

Multi -Access 
Although it can be used as a calculator and a desk diary, its 

chief use (and the reason why it's likely to be bought) is as 

an electronic translator. It can cope with single words and 
short phrases. You can also get at the words in a number of 
ways. 

Four stores are accessible through the keyboard. But- 

tons L1 , L2 and L3 permit access to plug-in memory cells. 
L4 is a general-purpose on -board memory. It contains 
common imperial / metric conversions, gallons to litres, etc 
and over twenty common words and phrases, available in 

French, Spanish and German. 

Button -Pushing 
On receiving the 'Brainbank', the first thing you must do is 

turn it upside down. Some of its capabilities are inscribed 
on its botty. 

If you know the word you want to translate, you can 
punch in the English word. On the model I had, Li was in 

English, L2 French and L3 German. So, to translate your 
word into French, just press L2, the screen blanks for a 

moment, then up comes your translation. It couldn't be 

simpler. 

Schooldays might be a bit more fun, if you could plug in one of these 

to learn French. It's one of Brainbank's memory cells. 

Re -Search 
But what happens if the Box of tricks doesn't know your 
word? Let's take an example. Translate ABILITY into 
German. When you punch in ABILITY and press L3 for 
German, each letter is miraculously transformed into a 

'dotless question mark. The Brainbank doesn't understand 
you. You can now press the SCH (search) key. The machine 
will then start taking letters off the end of your word until it 

recognises what is left and can compare it with words it 

knows. ABILITY is cut down to AB. Brainbank (or BB to its 

friends) will then go through its store of English words 
beginning AB. The first one is ABLE. So, you can now have. 

a bash at forming your sentence a slightly different way. 
If you're not a superb speller of the Queen's lingo, the 

search facility eliminates any difficulties arising from your 
own bad spelling. You can see the memory cycling through. 

all the possible words on the display. 
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FEATURE 

At the touch of a button you can translate straight from English to 
French or German and vice versa. 

Although L1 is programmed in English, you don't have 
to swap the chips round in order to translate, say, from 
French into English. As you're strolling down the rue and 
you see an arrow directing you to the gare, switch BB on, 
press L2 (for French), punch in GARE and press L1 (for 
English) - Up flashes TRAIN STATION. 

Phrases 
If you want a well known phrase, the chances are that you 
won't have to enter the whole thing, letter by letter. Have a 
look at BB's botty again. You can press PHR (phrase) plus 
any one of 26 letters, each of which represents a word or a 
complete phrase. For instance, pressing PHR plus V will 
enter 'Do you change traveller's cheques?' Pressing PHR 
twice plus a letter will enter partial phrases eg PHR PHR D 

will flash 'I am looking for ...' on the display. 
You can also access words by category eg pressing 

HOTEL plus LRN will make BB cycle through words relating 
to hotels. Pressing LRN again stops the cycling process and 
you can translate the word you want. 

Summing Up 
BB can also be used as a calculator, albeit a rather slow one. 
The calculation of two times four takes around three 
seconds, so BB is unlikely to be bought as a pocket 
calculator alone. However, it is convenient to have the 
simple four function calculation facility built in. It saves 
carrying an extra box around. 

Extras 
BB has one or two luxury extras. If you would prefer to see 
the words moving from right to left across the display 
instead of flashing up at the same end everytime, you can 
do just that with the ROT (rotate) key. 

If you can soak up the words faster than BB's standard 
rate you can speed things up with the F/S key. 

Hardware 
Six plug-in language cells were available when we first 
heard about BB (English, French, German, Spanish, Italian 
and Portuguese) with Japanese and Arabic due in the 
following weeks. Each cell holds 1200 of the most com- 
mon words, together with 25 complete and 25 partial 
phrases. Uprated cells containing 9,600 words should 
soon be available. That's good news, as even 1 200 words 
is rather restricted. 

Cells covering pronunciation, diet and nutrition, first aid, 
taxation and a thesaurus are already complete. A cocktail 
mixer guide, a spelling guide and word games and puzzles 
are on the way. Blank cells which the user can program 
through the keyboard are also imminent. 

The Brainbank is powered by four HP7-size cells (giving 
ten hours of continuous operation) or by rechargeable 
nickel cadmium batteries. 

Your cheque for £150 or thereabouts will buy you one 
Brainbank, complete with mains adaptor, battery charger 
and one free cell. Extra cells will cost less than £20. 
Brainbank is marketed in the UK by Ring Electric. 

If you want to see Brainbank 'in the flesh', it is on display 
at the 'Challenge of the Chip' exhibition at the Science 
Museum in London until June. ET1 

One criticism of Brainbank is the keyboard 
layout. A QWERTY board would be much 
quicker to operate. You can use the superior 
symbols and numerals by using the shift 
button just as on a normal typewriter OR by 
pressing the EXT button, you can use Brain - 
bank as a calculator until the next time you 
press the CLR button. 

ELECTRONICS TODAY INTERNATIONAL - MARCH 1980 65 



Greenbank 
Greenbank Electronics 

(Dept T3E) 92 New Chester Road, New Ferry 
Wirral, Merseyside 162 5AG 

(Tel: 051-645 3391) 

TERMS, VAT. CWO. Chegou eta payable to &sneak Electrónica. Add VAT td 

all prices at 15% except where stated otherwise. Put etc: UK 30p (+5p VAT = . e' 

M0) per order.'Expet: 110 VAT but add 30p (Eire), 75p (Europe) and £2.50 BARCLAYCARD 

elsewhere. ,1 ,, 
-. (Pays, universities. boot depts, etc caw hellbent their orden for immediate J 

despatch on account.) 

HIV EPROM ERASERS cMOS I 

Two easy to use units designed for both 
the professional and amateur UV -prom user. 

Features: 
Can erase up to 14 proms. 
Special short wave ultraviolet tube. 
Erase time variable between 5 and 50 minutes in 5 minute steps 
(preventing peer 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. 
Smart textured case. 
Complete instructions supplied. 

Supplied complete with mains plug and flex. 

Model 0V141. Price £77.70 

Also available without timer as 

Model UV140: Price £61.20 
PROM. WASHING: 50p each prom 

490 
491 
492 
1006 
4007 
498 
1009 

4010 
1511 
4012 

4413 
4014 

4015 
4016 

4017 
4018 
4019 
4021 
1021 

1023 
4024 
4025 
1026 
4027 
4020 
4029 

4030 
491 
1032 
1033 

4034 
1035 
1036 
4037 
498 
4039 

1043 
4641 

1 

17p 
17p 

£1.05 
llp 

67p 
`u6P 

18p 
18p 
42p 
86p 

458p 

8911 

116P 

59p 
91p 

20p 

»P 
£180 

4851P 

p 

x 
£205 
51.9 
£1.45 
£1,96 
£1.11 
£245 
£1.9 
E7,9 
£2.45 
£1.9 
9p 

These cul prices for 

1642 75p 
1043 
4044, 9Óp. 

4045 £1.45 
4945 £129 
4047 87p 
4048 Sep 
4041 1141p 

420 lap4051 

72p 
4052 72p 
453 
4054 £1.t 
1555 £1.28 
4056 £1.34 
457 £23.70 
4059 £480 
1060 £1.15 
4061 £15.57 
40627 £10.00 
1551 £189 
4064 el/S 
4060 N/S 

57p 
£3.80 

200 

2lp 
Zip 
23p 

Seep 

214 

774 

4056 
4067 

4066 
4569 
9070 
1071 
1072 

4073 
4015 
4076 

4077 

1081 

4202 

4015 
4006 

Aerator Users and 
prices avaiable. M 

MO 
4093 £ 

1.50 
6M 

4094 £1.90 
4006 £185 
4096 £185 
4097 £3,72 
4098 
1099 
1961 
40100 
40101 
I01á2 
40103 
43104 
40105 
43106 
40107 
40108 
40120 
15181 
40182 
1010 
40193 
10194 
15257 
4160 
4181 

4162 
4163 

4174 
4175 
4194 

1408 
4409 
4410 
1411 

1412W 
4415V 
1415f 

£1.10 
£1.45 
N/S 

£250 
£181 
£2.12 
£2.12 
£1.09 
£1.06 

61p 

£536 
£1.02 
£3.39 
£1.10 

£1.40 
EIAO 
£1.16 
£146 
£1.08 
£186 
£1.01 
£1.9 
E1.9 

£ 
0689 
£6.59 
£5.73 
£9.55 
£9.43 
£7.50 
N/S,t 

COMPUTER BOARDS 
The following is an extract frent our leaflet ref. 'MPS', which is avaiieble 
Dee on request (a 9" x 6" SAE helps, but is not monolog. See 

l40weprocesWc section to the right for board prices. 
For many people the wide choice of micro.processors now available presents e 

difficult choice. To understand any particular microprocessor in depth a 

development system is almost essential, however in the past to understand 
more than one several separate development systems have had to be 

purchased. 
The reason that separate systems, one for each processor, have been necessary 

is due to the fact that individual microprocessors have their own individual 
features: in one case to access memory a separate read strobe and write strobe 
is required, in another a 'read/write' line is used in combination with a 

10 combined strobe called 'valid memory address and phi -2'. With some 

processors, the same address bus can be used for both memory and 

'input/output ports', under the control of a 'memory request' or an 

'input/output request' control line. 
Naturally, if a development system takes advantage of any of the particular 

unique features of any particular microprocessor, this makes it more difficult to 

graft some other unrelated microprocessor onto the same bus at a later date. 

A Universal Micro System provides a basic bus structure on which any one 

micro -processor can be connected. The system uses a CPU (Central Processor 

Unit) card which is separate from the rest of the system, and this allows the 

same memory and interfaces to be retained when a different MPU is used. 

The basic system bus consists of data and address buses together with read and 

write strobes. By locating the data input (Keyboard) and output (V -DU) in the 

memory space then such chips as the 8080/Z80 family, which normally use 

input/output ports, ran now be used without any fundamental change to the 

bus (and as a bonus, users of these MPU's have an the ports entirely free for 

their own purposes). 
The range of p.c.b.'s includes boards to implement a memory -mapped VDU, 

cassette interface, keyboard interface, PROM programmer, and a number of 

RAM and ROM cards. All the cards are of International Size 114 a 203 mm 

(41" o ai except for the larger power POLI A power supply card. This latter 

card is sized so that it can be bolted to the side of a standard 4" chassis module 

which is then compatible with the other cards. The cards have a standard 

43 -way edge connector, with one position used for polarisation. 
We do not propose to defend the (relatively) small number of bus connexions 
(42), against such standards as the 'S100' 100 -position bus. The S-100 bus, 

es it originated in America, is bigger and better. It!. - tore expensive. in the 

same way, a Ford 'Granada' is bigger and ' nerd 'Cortina', but it 

doesn't mean a Cortina isn't good vu' tows - it may even 

be better value! 

The International Size " 1st '3U' 19" rack 

systems. These S' end a variety of 

modules 1112 ustomising their 

Al, 
4`9) s`tq) e's ,t 's the firm '13.9. 

q3rr iii )compete ` se he purchaser 

co ,00$11 ,tet0 s 6 ,sV d) assembly 

pie, 1Ct of esgetOltee ßestL bet cis virtually 

Tha pute4ox {11á74Z06 to( t tt tteeet0 
S 'not, You 

shot 2.901 
a s Mete°d o°°c cot bus {pt i iu ba 

s, or ná Ste 
s\dea A3' peep°te used es net 

dpufe se d ò tpi\t\t{o 
.6e I O 3i is es year 

needs, it es uteaterese 5 p61' 9 640 ' to, the 

des design 
memo 

5Vei ôJ 
lose 

e.bes a it 
obsolete ovt 9062 ep _Ooh {Ot Cats °t 15° t 
have been r. 0s td sI £1 {\0 
pattern which .t Y < Stt+g r yes Not is 

these ca s pe% !el a 
coos 

4< 
decoding. An et e. tt oV 
regulator, or ga 3r \St \e _ _-vat' and 

'Input/ Output fir 9,p g 1601\s .yes not already 

have this facility. trt' ae 
Of course we know M0t61 1 % would faint clean away at 

the thought of cuff, (ear adding extra integrated circuits 

and bits of wire in th - .., above, but it is not for these people that 

this sort of system ha; ...signed. We would like to think of this system as 

basis on which you n build your own personal design, perhaps as an 

alternative to the use of 'Veroboard' or etching your own pelt's. 
(Further sections give en outline of each card in turn. Although we have in mind 

all sorts of exotic future developments (e.g. high resolution graphics, floppy 

disc controllers. dynamic high -density RAM cards, programmable VDU 

formats, colour displays, Light pens, sound generators etc.) we prefer to keep 

quiet about them until they actually exist. All of the cards described actually 

exist, and at the time of writing (September 1979) most are in stock. (We plan 

it so they are all in stock, but people will insist on buying them, without caring 

what havoc they wreak in our stock controlll) 

14Iä{ 
7425 
7436 
74089 

74090 
74093 
74095 

7x107 
7x79 
710151 

74C15I 

7x157 
7x180 
7x161 
740182 
740163 

74C 
1490 249 
7402 24p 
74124 2 
74C9 249 
7x10 
74C14 £1.41 
74120 24p 
74C3g 24p 
74032 24p 
74C42 92p 
74C48. £1.36 
74C13 54p 
7x74 56p 
74C78 54p 

MODULATORS 

£1.29 - 

£1.29 

£4.64p3p 

9p 

E994 
£1.22 
£4.12 
02.45 
£387 
£220 
£1.10 
£1.10 
£1.10 
£710 

740151 
742706 
710173 
740174 
740175 
7x192 
31C193 - 

71C195 
74C2g0 

1/221 
74273 
740374 
74901 
719102 
74C9M 
74CN4: 

£1.9 
£1,04 

[1951 

£19ic 
£1.10 
£1.04 
£970 
£1.36 
£1.73 
£1.73 

54p 
5411 

54P. 

Note: hlàrstrisI 
oally Rhterela, RCA 

4419 £29 
4422 £580 
4431 TRA 
4120 £11.32 
4131 £7.931 

4419. £1188 
4450 £247 
1451 £2.67 
4452 TM 
4461 £2.18 
140 £2.42 
449ff7 £654 
1490W £3.48 
45N £6.95 
4501 17p 

919 
45N 
4506 
45M 
197 
45M 
4510 
4511 

1512 
4514 

1515 
4516 
4517 
4518 

4519 
4551 
4521 

4522 
;4524 
4571 
4527 
4533 
4529 
4530 

9 
£5.71 

51p 

£2.48 

£1.38yy 

£285 
£2.99 
£108 
2.02 
£182 

51p 
E1.9 
£188 
E1.06 
N/S 

£1.9 
E1.52 

999 
£1.14 

85p 

users -quantity 

4531 £tA*' 

14C985 £7.26 
14090 54p 
740907 54p 
74C906 96p 
740000 £1.83 
7117910. E6.70 
742311 £7_13 

740012 £7.13 
740014 £1.41 
740015 £1.10 

. 74010. £1.06 
740021 £11.83 
7/0022 £3.9 
740923 £3.73 
740924, TBA 
74025 £484 

4512 
4534 
4536 
45371 
15.311 

1520 
4541 

4543 
4549 
4552 
4553 
1554 
.455 
1556 
1557 
4558 
4559 
4560 
4561 

4562 
4586 
4588 
4569 
4572 
4552 
1581 

4582 
4583 
4564 
/520 
4595 

4598 
4599 
47N 

£1.27 
£5.13 
£19 

£1323 
£1.25 

91p 
£1.14 
£159 
£3.89 

£1055 
£387 E 

714 
£386 
£1.14 
£19 
£1.84 

£533 
£1.59 
£2.38 
£257 

£74 
£2.62 

76p 

EI81 
£1.20 
£2.32 
12.65 
£9!m 
£1.75 

£1.84 
£4.84 
£4.84 

£11.93 
TOA. 

alp 

5449 

£4.13 
£1.93 
£1.93 

ÚM111; 26 UHF C136 
lesion Modulator £2.50 
U91231 NF 05.36 Waist 
IMAM wee heaiwas 
Par es am ac.) £4.70 
ÚM122 95 Oa si tat- 
arrir Malarr £2.50 

SWITCH 
MODE PSUs 
AC52218 ei/104 moll :ma £63.25 
BC 07215 5v751t +120/14-125/1A 

£78.90 
AC 92215 as 8221 but da -9A.14 

£84.30 
Tlpalry 70% MM. OM. 
2"x408á' 

QUARTZ I 

32.161104 

60 
051591 
KHz 

1060 KHz 

7160 KHt 
2048 Klrz 
W2.141 K14 
307.2 £14 

312-5 KHz 

155.0 KKr 
1.09 M2 
1.09M4 
I.ä6 M4 
18432 M4 
20N Wz 
2057152 M4 
24576 204 
2.59204 
2.56750 20r. 
3300 M4 
32781204 
3579545 204 
4900M4 
4.032 204 
4096 M4 
4.194304 MIS 
4433619 M4 
46M M4 
4.000 M4 
4.915 Wiz 
589204 
5.06311M 
5.1äM4 
5.185 M4 
6000 M4 
6.144 204 
1460 MO 
6.539204 
7.99 204 
7.153 204 
7.6N 204 
7.85432 204 
1.030Mk 
130898 M4 
8157237 M4 
9375 M4 
989 204 
10.90 M14 

1024511h 
Ia79 194 
10.92 204 
11.020 M14 

12160 M4 
140M4 
1431818 M4 
16.90 1114 

18,09 204 
18.432 M4 
33.09 MB 
71.1134 204 
Y7.Me4 
27.540 WS 
31.653 1139 

4109 204 
1990 M4 
115.900 M4 

£323 
£9.95 
£382 
£3.92 
£3.92 
£5.92 
£3.92 
£332 
£4.95 
1382 
£3.92 
£3.92 
£3.02 
£3.62 
£3.23 
£3.52 
£3.92 
£3.82 
£3.62 
£3.23 
£1.95 
£2.90 
£3.23 
£3.23 
£323 
£1.25 
£123 
£3.23 
£3.25 
£123 
£323 
£323 
£3.23 
£3Xf 
£3.23 
£3.23 
£323 
£3.23 
£123 
£125 
£3.25 
0.22 
£323 
£323 
£3.92 
£192 
£323 
£323 
£123 
£3.92 
£3.92 
£102 
£3.92 
£3,23 
£3.82 
£3.23 
£3.23 
£382 
£123 
£3,92 
£3.92 
£323 
£3,23 
£3.23 
£123 

tlt 0 l 
0.1" Peschh with copprs, 

WiPt 
21/2"xl"bad!of5) 74p 
2)4" x35F' 530 
254"x5" 82p 
214exI7' £7.08 

x3%' 62p 
3%"x5" 6.4 
PMxt7' £2.40 
4.7"x17.9" £3.14 

0.1' PYMaard 
- (no strips) 

x 214 389 
3% x5" 59p 
3P7'x17.0' £1.56 
lamina pas £9.50/000 
0.9 SP heard £1.17 
RP breadboard £291 
Opa face catNr 93p 
Ps huitM Mt £1a 

SOLIMIC911 RNS 
I9 560 190 E3.45 

DN. SOCKETS 
8/14/16 p' 

10p/12p/13p 
1820/22 pa 

18p/20p/25p 
24/28/10 pr 

30p/40p/50p 
24 pia Zara 

- Merles torce f8.50; 

7OMER ICs 
20.505/556 29p/49p 

OP -AMPS 
(A5 MfnffA 

313N 
dpsl 

G 3149. 35p 
lit 741(Texa) 72p 

4 82062 110 000PLAY 
IMAM. reareas 
esala, prias quality. 
108 3881idyl £425 
N 8208101.5) £5.75 

LW DISPLAYS 
9.704E/1010 85p 
0.-721E/729. £29 
9.747E/750E £1.9 
50 599/660 £120 

LIDIRD CRYSTALDISPLAY 

4x05" Nits x pia 04 
68.9 

i 

CLOCK CLAMS 
11-617244 £280 
09253 £5.50 
MK 9382/50366 £6.9 
014410//N) £1150 

Mx DECADE 
COUNTERS * 59595/6/7 £8.75 

M( 51598/9 £6.20 

MICROPROCESSORS1 

CMBPIIlEN BOMBS ' 

114 x 203 no ebragraa, 
wUY pal path aqe xa- 
Ntbr. 
salinai SC/VP CPU £7.95 
BC/IAP Prasbsard £585 
79 9.11 Cri £7.50 
VOUA 00 £7.50 
N U 1 d 

)1. 

£7.50 
ar YOU á a) £7.95 

225084 Propaaeer - 

4701 £7.95 
0 PROM bard (5209) 

£5.95 
M PROM bard (27009 

£7.95 
71 RAM Ward (102x) IK- 

0 RNA heard (21140) 

SI £7.95 
TOPE ìaarlae .. £7.50 
Keyboard Nolan £7.9 
P9 5i,+12v. 4120 ban 

£750 
POU 51. -12v bard P4.95 

Faller hails a rapid 

NO 
Z9 CPU ('/rMltz) 0480 
7001TC(2'hM4) £995 
204'10 a%204) £880 
paa fl In M 4MHz rani« of 
aq al se aim 3 chips) 

SC/1M R RAM I/O 
SC/RP 1(4004) £8.12 
RS 8154 RAM I/O £8.11 

9e6 
6131011181 f8.55 

68MN 
10(mx8 HAIN £297 

68610(1ä x 8INAI £3.75 
DBä, M21 PIA E19í 
68N WA £386 
MCBB9 

N82 
£284 

5502 
6520 PIA 

CMOE 
9ß116g 18029. /985 
2305002W 1020 £10,15 
CDP 1854 

STATICE Molly 450nE 
2101--716 x 4 f2.25 
21152-IKxI £1.28 
2111-256 x 4 

2112-256 x 4 . 

2114-1K x4 
21114-1Kx 4 
4118-16 x 8 

(2708 Cups8N0) 

£129 
15.22 

£1.75 
£225 
G2 
£5.50 

£18.50 

'DYNAMICS * 4027 40 250'8 £3.50 * 4116 16K 25pS £6.95 
MK48162K8 £30.52 

UV ERASABLES 
5204%Kx8 £10.54 
270816 x 8 £6.75 
1716/251620x8s1401e50 

£23.50 
.2532 4K x 8 )Ss) £47.00 
P80MWASON6 eatb Pram 

Mt (+30p+VAT) 
IN PROM ERASER 

19110 £61.20 
1111141 £77.70 

1 /HIFACE 
811395/6/77 /8 £1.25) 

1 KID truer 
75492 92p 
2)1471 £3.95 
8125 E2.64 

Ri9TER VDU BOARD 

VAN -2 £125.9 
CRT Catrog5:Myna 

CSF 

Úa4 

195.1013 UNIT TR 1802 E11.511 £4. Ú 

AY -5-10130 G.71 
A1.310144 £5.80 
et -3-1015 £580 

CIAIL NEI, KEYBOARD 
B1CM®1 

M]1971/4/5/ó £9.50 
MCM 65760 £9.75 
*5302 £1528 
93.2513 (5v Uppercase) £1.95 
N8678 CM/BWF £14.27 
01.52375 £9.75 

95104406E 
24 Mob* 

(2x2706) 
4011131114x2708 
MR4NA 0 4 x 2708 
ETON 1 r 5204 
E118116 x5204 
00I8Ú611 x 539 
MON 60-7 
K1796 AN (1 x 2708) 

env minas 
(1 x ZIGO £199 

VOLTAGE 
*6ÚL41062-5 

7805 

7905 
7812 
7912 

LM 323K 

F'di 
£55 
£55 

£14.95 
£1485 
£1485 
£1170 
£1995 

759 
£1.011 

97p 
£1.06 
£561 

DATA IInlitis, A;te 
see Temei a tap of page. 

113 pap Elydraic MOM binn 72-77 
pelli Tornio Libradas) 

MO ppa COSMOS Oaabs« RCM 
c31 pap 'A Nils to SC/MP Prapaaaed by 

Dr. Dory pa,atrst) 
WO pp 'A pile to GIN pM4ra) 
c24 pap AML Marro pas palaag 
Dab for 4116 (Morn) 
15 pp üb fer Alb 4118 
16 -pap Wa for 1M18154 pSP-19/6501 (Moult 
Map IN tor SC/Ar n piakaaq 
ON papa COP 1802 20U pr Maul (RCA) 

r.45 pp F4« Pall 821y AraneBc trabas br 
CUM 

131 pp F21hp Prrt Arastelb Ralees tx 
COSMIC MN: 90e2190) 

c43 pap 9aMAC M'tl Praha pii (CAI 
c15 pp 9P 1102 bBscOra SMasrT 
c70 pale UsINOaliy CM6S RCM 
I pap COSMS Patsal NNW' Gaul INA) 
dipp NaMii mew M11par8 Ciro* MAI 

£1.50 
£4.95 

£3.75 
75p 

£3.45 
5oP 
25p 
50p 

G95011o 

£4.50 

£4.50 
75p 

£1.50 

75P 

REME1023013AINPM9 - trite 
lbe asap el les data pack hew 2óa04. B sew 
CMOs MP in bead ranas. and sha caen asa 
Om icrrpnaaen a wall Bspaably sa basks 
cairn ie sapped aepraely, aseases freed la bey 
Pa packs crmplae. Meets 
02754045 ZOO Rogawicg Mayal 
c525pags Mrsessprr CsmpsaI Osa 8a« 
o10-pys 2N Maro Rarsaa Nasal (pocket size) 
c130ple Mcelcesprr Sysus ON Beak 
510pap Mary and Unpin Uns 

septa Nits SUP Fantasies (Corna pAYag 
papalary is Irma rag (Matrix has) £2.9 

0225 -pap Hus Campslarsi 218 Qued a aid fleurs. 
VO, I: Hardware by RIO ONday Iß950101 £5.10 

a1ß pp gus Cubera: 210 passas soi Hums. 
120. L Saban y Rkb Diiay piSfwas) £4.95 

2175 pp hoar Cupalsrs Miaow óraary mid 

Faro by Maur ad Stppl MIMIC* £4.95 
2104 paps 980 Machias 1su sage Programming for 

Manors 
425 pap Uay Brsaarp Noo 

Suturea 
tura by Pall C11#11111inion G. 

Maim) £6.50 

74LS J 
741300 14p 
141.001 14p 
741802 16p 
741.303 I6p 
741304 16p 
74205 2M 
741308 2 
741495 22p 
741110 70p 
741111 22p 
741112 23p 
741513 Wp 
74LO14 75p 
741815 38p 
741120 Sop 
711121 22p 
741326 48p. 

741327 

74102 
74230 
741432 
741333 

741937 
741838 

741340 
74(842 
741547 
74Lß48 

741349 

741351 
741%4 
741856 
711163 

741373 
741374 

741875 

289 

SOP 

39p 

`bp 
gDp 

£1.20 
£1.20, 

24p 
2143 

f1.50 

48p 

741876 
741378 
7411Sì 

741585 
711386 
74100 
741591 

741892 
74.393 
741595 
741396 

74.1157 
712109 
7415112 
7411113 
7410114 
7413122 
7413123 
7415124 

46P 
£1.15 
£1.18 

43p 

£1.04 

83pp 

£1.16 
£1.16 

55 
55p 

50P 
70p 

£1 

7413125 
7410126 
7416132 

7413136 
7413138 
7413120 
7414145 
1413147 
7411118 
7414151 
7413153 
7418154 

7411155 
7418156 
7418157 

7414156 
7416160 
7411161 
7410162 

6011 

r 

85p 
£1.08 
£1.70 
£1.73 ,96p 

76p 

966pp 

78p 

£1.25 

£1.30 

7415163 

7410164 
7415165 
7418166 
748170 
7414173 
7411174 
74(5175 
7415181 
7411183 
7413190 
7411191 
7410192 

7411193 
7411194 

7415195 
7410195 
1411197 
7411221 

£1.18 
£1.14 

75p 
£226 
£288 
£1.9 
£1.06 
£1.10 
£3.9 
£288 
£1.10 
£1.40 
£1.30 
£1.30 
£1.08 
£1.36 
£1.00 
£1.40 

56P 

7413240 
7411241 
7418242 

7415243 
7413241 
7411245 

7413247 
7412248 
748249 
7418251 
7414253 

7410257 

1418258 
7410259 
7113261 

141429 
7411273 

7413275 
7415279 

£2.36 
E2.32 
£2.32 
5232 
£1.70 
£2.70 
£1.9 
£1.9 
£1.9 
£1.34 
£1.42 
£1.10 
£1.46 
£1,9 
£4.50 

5 
F2A4 
£250 
66p- 

7411243 
7413290 
7413293 
742235 
7415298 
7415324 
7415325 
7413326 
7415327 
7415347 
1445348 
741 L257 

7415353 
741539 
7411366 

7415367 
741368 
7415373 
7415374 

E1.62 
£128 
E128- 
£1.85 
£1.9 
£240 
£2.9 
£2.94 
£29 
£1.48 
£1.86 
£2.28 
£228 

lüp 
65p 

£19 
£1.95 

743375 
7414377 
7413378 
7418379 
7418384 
742385 
7411340 
7443393 
7418395 
7418396 
7411398 
741399 
7413445 
7415447 

741349 
74.898 
7418669 
7414670 

E1.9 
£2.12 
£1.84'. 

£2,15 

.86p 
62.38 

£230. 
£2.18 
£215 
£276 
£2.30 
£1,9 
£1.44 
£1.80 
£1.82 
£1.82 
£2.48 S 
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;PROJECT 

HEATER CONTROL 
A hyper -efficient circuit that can be used to give automatic precision control 
of any electric heater unit with a power rating not exceeding 3 kW. The unit 
can maintain room temperatures to within 0.5 C of a pre-set value 

This unusual project is designed 
to impart automatic precision 
electronic control or regulation 

to virtually any electric convector or 
radiant bar heater with a power rating 
not exceeding 3kW. The heater is 
simply plugged into the electronic 
controller, which uses a remotely- 
mounted sensor/control unit to sense 
room temperature. The circuit can 
maintain the room temperature within 
0.5° C of a pre-set value. Desired 
temperatures can be pre-set via the 
sensor/control unit. 

The action of the ETI controller is 
such that, when first activated, it turns 
the heater on at full power until the 
room temperature rises to within a 
degree or two of the desired tempera- 
ture and then progessively reduces 
the heater power output until the 
precise desired temperature is 
attained. From that point on, the con- 
troller maintains the room tempera- 
ture within 0.5° C or so of the desired 
value and automatically adjusts the 
heater power output so that it exactly 
balances the thermal losses of the 
room: if an additional person enters 
the room, the controller reduces the 
heater output by an amount equal to 
that person's radiant body heat, 
thereby maintaining a thermal 
balance. 

Zero RFI 
Conventional thermostat -controlled 
electric heaters suffer from two major 
defects. First, their crude on /off. 
electro -mechanical switching action 
gives poor thermal regulation and 
causes room temperatures to vary in a 
repeating series of thermal over- 
shoots and under -shoots. Secondly, 
because the thermostat switching ac- 
tion is not synchronised to the mains 
frequency, the thermostat causes 
high switch -surge currents to be 
generated and generates a high level 
of RFI (radio -frequency interference). 

The ETI controller, by contrast 
uses a solid-state mains -synchronised; 
triac to switch up to 2kW of mains, 

power to the heater. The switching 
action is synchronised to the 'zero 
crossover' points of the mains cycles 
and consequently causes virtually 
zero RFI generation. The triac is con- 
trolled via a thermistor proportional or 
'burst fire' control circuit which en- 
ables the mean power output of the 
heater to be infinitely varied between 
zero and maximum and thereby en- 
ables the temperature to be regulated 
with negligible over -shoot or under- 
shoot. 

The complete control unit uses 
only a handful of components, in- 
cluding two ICs and the triac. It can be 
built in an evening, at a total cost of 
about £15, including the case and 
13A output socket. 

Construction 
Construction should present few pro- 
blems. The unit uses two PCBs. The 
small board holds the remotely - 
located RV1-TH1 sensor/control 
components. All remaining com- 
ponents are mounted on the larger 
board, which is housed in the main 
units case. The 2N5574 triac is fixed 
to a large (64mm x 100mm) heat sink 
which is bolted directly to the PCB. 
The two ICs are mounted in suitable 
holders. The completed PCB is bolted 

to the case base -plate via stand-off 
insulators. 

The remotely -located sensor/ 
control board is mounted in a small 
(25mm x 50mm x 72mm) plastic 
Vero 'potting' box, which can be fixed 
in a suitable location via sticky -pads. 
The lower end of the box must be cut 
away to allow air to reach the 
temperature -sensing thermistor. A 
small hole should be drilled in the 
front of the case to allow screwdriver 
access to the RV1 'set temperature' 
pot. 

On our prototype, we used a 3 -pin 
DIN socket to connect the sensor unit 
to the main unit. You can use direct 
wiring if you prefer. When you com- 
plete the interwiring of the unit, 
remember to use adequately rated 
cables and plugs and sockets: the unit 
is intended to carry up to 13 amps of 
mains current! 

Note that there is no need to fit the 
unit with fuses or on/off switches, as 
these should already be provided via 
your mains plug and socket. If the 
triac does short-circuit, the heater will 
simply lock on and no sigificant 
damage will be done. 

Using the Unit 
When construction is complete, plug 
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O 

THI 
VA 
1055S 

Fig. 1. Circuit diagram of the heater con- 
troller and remote sensor unit. 

a heater into the unit, plug the unit 
into the mains and give the unit a 

functional check: if possible, tempo- 
rarily wire a lamp in parallel with the 
heater, as this will give you a visual 
indication of the functional operation. 
Adjust RV1 and check that the 
heater/lamp load can be turned on 
and off via the preset pot. When RV1 
is set to a value corresponding with 
the prevailing ambient temperature, 
power should pulse to the load at the 
timebase rate and the heater output 
should set to some value below maxi- 
mum. If this action is obtained, the 
circuit is functioning correctly and you 
can complete the installation of the 
system. 

When you install the system, be 
sure to fit the sensor/control unit in a 

position away from draughts and local 
sources of heat. Set RV1 by trial and 
error so that the heater produces a 

reduced output at the desired room 
temperature. If your heater is pro- 
vided with its own thermostat, set the 
thermostat to maximum. 

If your heater is fitted with a built-in 
lamp, you'll find that an annoying 
'pulsing' action occurs as the heater 
power is regulated. You can overcome 
this problem by either disconnecting 

IC1 

6 

13 

HEAT 
SINK 

NOTES: 
Q1 IS 2N5574 (15A, 400V) 
ICI IS ICM 7555 
IC2 IS CA3059 

HOW IT WORKS 

the lamp or providing it with an' 
independent connection to the mains 
input terminal of the controller unit. Eli 

MT2 

r 

MT2 

01 

MT1 

Fig. 2. Q1 outline 

13 AMP 
OUTPUT 
SOCKET 

MT 
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PROIECT: Heater Control 
LIVE 

PARTS LI_ST. 

33kw: 
47k 
22k 5W 

otentirnneters 
VI 22k 0.25W hoiºe:.,' 

,, 

preset 
Hi VA1055s 

Capacitors 
Cl lOOu 25V electroly 
C2 22u 25V electrolytic 
C3 lön polyester C280 

Semiconductors 
ICI ICM755$ 
1C2 CA3059 
01 2N5574 

Miscellaneous 
I3A MK socket, Spin plug + socket, 
1/" grommet, r/" grommet, Vero`, 
potting box order code 202-21025K 
heatsink 100mm x 65mm. 

Q1 
GATE 

A 

BU1'LINES 
C NEUTRAL TO MT1 

The case chosen for the Heater Power 
Controller was obtained from CSC Ltd 
(see below for address), order as 
DMC-1. 

The CA3059 IC can be purchased 
from Marshall's, all other components 
used are readily available from major 
stockists that advertise in this issue. 
CSC (UK) Limited, 
Shire Hill Industrial Estate, 
Saffron Walden, Essex CB11 
Phone (0799) 21682. 

HEATSINK 

Fig. 3a (top) Component overlay of main 
control unit. 
Fig. 3b (above) Component overlay of 
remote sensor. 

WEST HYDE CASES FOR E.T.I. PROJECTS 
Soil Probe (July 1979) Order Code BOC 410 

Bench Amplifier (August 1979) Order Code WEC 801 
Audiophile Pre -Amp (October 1979) Order Code CL2 CDL 

Audiophile Power Amp (October 1979) Order Code CL2 CGL 
Audiophile PSU (October 1979) Order Code CL2 AEL 

Pinball Wizard (November 1979) Order Code TEK 364 
Points Controller (December 1979) Order Code BOC 680 

Moving Coil Pre -Amp (January 1980) Order CL2 ADJ 
Please ask for our free 80 -page catalogue and price list 

THE BIGGEST SELECTION OF CASES IN EUROPE 

i1 

VISA 
WEST HYDE 
WEST HYDE DEVELOPMENTS LIMITED, UNIT 9, PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL 0296 20441 
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1.19+V 
Waddington's Videomaster announce a doorbell that doesn't 

go Btrringgg, Ping -Dong or Bzvm. Instead it plays 24 

different classical and popular tunes. It will play the tune 

you select for your mood the season or the visitor you are 

expecting to call. Door tunes is not only great fun and a 

wonderful ice breaker, but is also very functionally and 

beautifully designed to enhance your home. There is. 

something for Christmas, something for your continental 

'visitors or your relations from the states, and even . 
something for the Queen. Door tunes is easy to install and 

has separate controls for volume, tone and tempo. 

T.V. GAMES 
PROGRAMMABLE WSW + VAT. 

COLOUR CARTRIDGE T.V. GAME. 

The TV game can be compared to an audio cassette deck. 

and is programmed to play a multitude of different games 

in COLOUR, using various plug-in cartridges. At long last a 

N gerne is available which will keep pace with improving 

technology by allowing you to extend your library of games 

with the purchase of additional cartridges as new games 

ere developed. Each cartridge contains up to ten different 
action games and the first cartridge containing ten sports 

games is included free with the console. Other cartridges 

are currently available td enable you to play such games as 

Grand Pnx Motor Racing, Super Wipeout and Stunt Rider. 

Further cartridges are to be released later this year, 

including Tank Battle, Hunt the Sub and Target. The 

console comes complete with two removable joystick 

player controls to enable you to move in all four directions 

iupldownldghtllehl and built into these joystick controls are 
ball serve and target fire buttons. Other features include 

several difficulty option switches, a(tomatíc on screen 

digital scoring and colour coding on scores end bags. 

Lifelike sounds are uansmitted through the We speaker, 

simulating the actual genre being played. 

Manufactured by Waddington's -Videomaster and 

guaranteed for one year. 

STAR CHESS - £6BA0 + VAT. 

-WAY CHESS AMP' YOUR PARTNER. 

using your own N to display the board and pieces. Star 

Chess is a new absorbing game for two players,which will 
interest and excite all ages. The unit plugs into the aerial 

socket of your TV set and displays the board and pieces in 

full colour for black and white) on your N screen. Based on 

the moves öf chess. It adds even more excitement and 

interest to the game. For those who have never played, 

Star Chess is a novel introduction to the classic game of 

chess. For the experienced chess player, there are whole 

new dimensions of unpredictability and chance added to 

the strategy of the game. Not only can pieces be taken in 

conventional chess type moves, but each piece can also 

exchange rocket fire with its opponents. The unit comes 

complete with a free 18V mains adaptor, full instructions 

and twelve months guarantee. 

CHESS CHALLENGER 7-E85:65 + VAT. 

KO CHESS ACAINKYHE COMPUTER. 

The stylish, compact, portable console can be set to play at 

seven different levels of ability from beginner to expert 

including"Mate in two" and "Chess by mail". The computer 

will only make responses which obey international chess 

rules. Castling, on passant, and promoting a pawn are all 

included as part of the computers programme. H o. 

possible to enter any given problem front. magazines or 

newspapers or alternatively estabfidr yuu( own board 

position end werch1he computer react. The ppsnnore of se 

pieces can he verified by using the cmmputor memory recall 

button. ' - 

Pnce includes We with wood grained housing, and 

Staunton design chess pieces. Computer plays black or 

white and against itself and comes complete with a mains 

adaptor and 12 months guarantee. 

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE. 

;CNGS$ HAIL -4 LEVELS £47.$ + VAT. 

CHESS CHALLENGER - BO LEVELS - E130.70 
+ VAT. 
BORIS - MULTI -LEVEL TALKING DISPLAY 
£1,63.91 + VAT. 

CHECKER CHALLENGER ' 21ËVELS i,43.0á + VAT 
4 LEVELS £78.00 + VAT 

The draughts computer enables you to sharpen your skills, 

improve your game, and play whenever you want. The 

computer incorpbrates a sophisticated, reliable, decision - 

making microprocessor es its brain. Its high level of 

thinking ability enables it to respond with its best counter 

moues like a skilled human opponent. You can select 

offence or defence and change playing difficulty levels at 

any time. Positions can be verified by computer memory 

recall. Machine does not permit illegal moves and can solve 

set problems. Coniputer comes complete with instructions, 

mains adapator and twelve months guarantee. 

EXTRA CARTRIDGES: 

ROAD RACE - E&07 + VAT. 

Grand Prix motor racing with gear changes, crash noises 

SUPER WIPEOUT - 11117 + VAT. 

10 different games of blasting obstacles off the screen. 

STUNT RER - £1210 + VAT. 

Motorcycle speed trials, jumping obstacles, leaping various 

tows of up to 24 buses etc. 

NONPRUGRAMMABLE TV GAMES 

O Cesar CALWRSCLRE II - E1350 + VAT. 

10 Opes COLOUR SPOÑTOÌMORLO RUM + VAT. 

alSTIVING MARROWTUTOR 
E17,H + VET. 

A. specel bulk purchase of these amazing chess teaching 

machines enables us to offer them at only f19.05 less than 

half recommended retail price. The electronic chess tutor is 

e simple battery operated machine that can actually teach 

anyone td play chess and improve their game right up to 

champxmship level. This machine is not only for total 

beginners but also for established players wanting to play 

better chess, Unit contains the electronic chessboard with 

32 chess pieces, a 84 page explanatory booklet and a set of 

32 progressive programme cards including 6 beginners 

cards, 16 check mate positions, 9 miniature games, 5 

openings, 3 end games, 28 chess problems and 2 master 

garnet. 

FOR FREE BROCHURES -- SEND S.A.E 
For FREE illustrated brochures and reviews on N and chess games please send a stamped addressed envelope, and state 

which particular games you require information on. 

Callers welcome at our shop in Welling demonstrations daily - open from Sam 5.3Upm Mon Sat 19am-1pm Wed). 

To order by telephone please quote your name, address and Accesslaarciaycard number. 

Postage and Packing FREE. 

AJO DIRECT WIVES (MUTED, Dept. ET3 102 Bellegrove Road, 

Welting, Kent DAN 340: Tel: 01-303 9145. (Day) 01-850 8652 (Evenings) 

Microcomputers are coming - ride the 
wave! Learn to program 
Millions of jobs are threatened, but millions more 
will be created through the microcomputer 
revolution. Will YOU sink or swim? Be one of the 
people who welcomes computers and the end of 
boring jobs. 
Learn BASIC - the language of the small computer and the 
most easy -to -learn computer language in widespread use. Teach 
yourself with a course which takes you from complete 
ignorance step-by-step to real proficiency - all you need to start 
with is a knowledge of simple arithmetic and the use of 
decimals. And you don't need a computer. 
This unique course comes as four A4 books, written by three 
authors well-known in the fields of microcomputing, self - 
instruction and writing clear English. In 60 straightforward 
lessons you learn the five essentials: problem definition, 
flowcharting, coding the program, debugging, and preparing 
clear documentation. 
Every lesson has thought -provoking questions and we never ask 
for mindless drudgery. You will know that you are mastering the 
material and feel a rare satisfaction. Harder problems are 
provided with a series of graded hints, a unique and really 
helpful approach. So you never sit glassy -eyed with your mind a 
blank. First time through, you may need to read most of the 
hints, but you will soon learn to tackle tough programming 
tasks - such as writing programs for computer games, preparing 
graphs on an output printer, calculating compound interest 
tables and estimating costs. 

COMPUTER PROGRAMMING IN 
BASIC £7.50 
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, IF...THEN, GO TO; limitations of computers, problem 
definition, 
Book 3 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 £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. 

FORTRAN COLORING BOOK £5.40 
"Ef you have to learn Fortran (and no one actually wants to 
assimilate it for the good of the soul) buy this book. Forget the 
others -this one is so good it will even help you understand the 
standard, dense, boring, unintelligible texts." New Scientist. 

A.N.S. COBOL £4.40 
Covers the most widely used computer language in business 
today. It teaches how to write a COBOL program and compile it 
effectively, paying proper attention to spelling, punctuation, and 
format. 

THE ALGORITHM WRITER'S 
GUIDE £3.75 
FLOW CHARTS &.ALGORITHMS help you present: safety 
procedures, government legislation, office procedures, teaching 
materials and computer programs by means of YES and NO 
answers to questions. 
The Algorithm Writer's Guide 
explains how to: define the questions, put them in the best 
order and draw the flow chart, with numerous examples shown. 
All that students require is an aptitude for logical thought. Size: 
A5, 130 pages. This book is a MUST for those with things to 
say. 
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Cambridge Learning Enterprises 
Understand Digital Electronics 
In the years ahead the products of digital electronics technology 
will play an important part in your life. Calculators and digital 
watches are already commonplace. Tomorrow a digital display 
could show your vehicle speed and fuel consumption; you could 
be 'phoning people by entering their name into a telephone 
which would automatically look up their number and dial it for 
you. 

These courses were written by experts in electronics and 
learning systems so that you could teach yourself the theory 
and application of digital logic. Learning by self -instruction has 
the advantages of being faster and more thorough than 
classroom learning. You work at your own pace and must 
respond by answering questions on each new piece of 
information before proceeding. 

After completing these courses you will have broadened your 
career prospects and increased your fundamental understanding 
of the rapidly changing technological world around you. 

DIGITAL COMPUTER LOGIC 
AND ELECTRONICS £7.00 
Digital Computer Logic and Electronics is designed for the 
beginner. No mathematical knowledge other than simple 
arithmetic is assumed, though the student should have an 
aptitude for logical thought. It consists of four volumes - each 
A4 size - and serves as an introduction to the subject of digital 
electronics. Everyone can learn from it - designer, executive, 
scientist, student, engineer. 
Book 1 Binary, octal and decimal number systems; conversion between number 
systems. 
Book 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth 
tables. 
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates. 
Book 4 R -S and J -K flip flops; binary counters, shift registers and half adders. 

DESIGN OF DIGITAL SYSTEMS 
£11.50 
Design of Digital Systems is written for the engineer seeking 
to learn more about digital electronics. Its six volumes - each A4 
size are 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 a complete understanding of the design 
and operation of calculators and computers. Contents include: 

Book 1 Octal, hexadecimal and binary number systems; conversion between number 
systems; representation of negative numbers; complementary systems; binary 
multiplication and division. 
Book 2 OR and AND functions; logic gates; NOT, exclusive -OR NAND. NOR and 
exclusive -NOR functions; multiple input gates; truth tables; De Morgans Laws; 
canonical forms; logic conventions; Karnaugh mapping; three -state and wired logic. 
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors 
and arithmetic logic units IALUsI; multiplication and division systems. 
Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, 
Johnson and exclusive -OR feedback counters: random access memories IRAMs) and 
read only memories IROMs). 
Book 5 Structure of calculators; keyboard encoding; decoding display data; register 
systems; control unit; program ROM; address decoding; instruction sets; instruction 
decoding; control programme structure. 
Book 6 Central processing unit (CPU); memory organization; character 
representation; program storage; address modes; input/output systems; program 
interrupts; interrupt priorities; programming; assemblers; computers; executive 
programs; operating systems and time sharing. 

SELF -INSTRUCTION COURSES 

PEYtoIu 

CAMBRIDGE LEARNING ENTERPRISES, UNIT 18 
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON, 
CAMBS PE17 4BR, ENGLAND. 
TELEPHONE: ST.IVES 104801 67446 

All prices include worldwide postage (airmail extra) 
If order comes to £15 or more, deduct £2 
Please allow 21 days for delivery 
GUARANTEE No risk to you. 
If you are not completely satisfied your money will be 

refunded when books are returned in good order. 

0 -LEVEL ENGLISH LANGUAGE 
£7.00 
More and more jobs require a C -GRADE PASS, and over 
250,000 people fail to get this every year. Will one of them be in 

your family? This new course, written by experts in a style 
that's serious yet fun to read, shows you how to mark your 
own work and compare it with the work of other people in their 
exam year. Set your own pace and assess your results 
immediately with no postal delays: watch your speed and 
standards improve. In Book 1 learn how you will be marked on 
COMPREHENSION, Bodk 2 covers SUMMARY, 
PUNCTUATION Et SPELLING, and Book 3 coaches you in the 
principles of COMPOSITION. Size: 3 A4 volumes totalling 250 
pages. 

Please send me the following books: 
Computer Programming in BASIC (4 books) at £7.50 
The BASIC Handbook at £11.50 
FORTRAN Coloring Book at £5.40 
A.N.S. COBOL at £4.40 
Algorithm Writer's Guide at £3.75 
Digital Computer Logic & Electronics (4 books) at 

£7.00 
Design of Digital Systems (6 books) at £11.50 
0 -Level English Language (3 books) at £7.00 

I enclose a *cheque/PO payable to Cambridge Learning 
Enterprises for £ 
Please charge my *Diner's Club/Access/Barclaycard/Visa/ 
Eurocard/ Mastercharge /Trustcard Account No. 

(*delete where applicable) 

Signature 
Telephone orders from credit card holders accepted on 
0480-67446 (Ansafone). Overseas customers (inc. Eire) should 
send a bank draft in sterling drawn on a London Bank, or quote 
credit card number. 

Name 

Address 

Cambridge Learning Enterprises, Unit 18, Rivermill Site, 
FREEPOST, St. Ives, Huntingdon, Cambs PE1 7 4BR, England. 
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TELEVISION SOUND 
Rick Maybury takes the back off his telly (and his life in his hands) 

for ETI to give a few hints on improving TV sound 

There -was a rumour some years ago that one 
of America's top Hi-Fi manufacturers was using old 
television loudspeakers instead of fancy new ones in 

their systems. That actually makes some sense when you 
consider the amount of use the average telly speaker gets. 
The cone tends to lose its stiffness and enables it to cover a 

greater range of frequencies. Whether you believe this or 
not, one fact is beyond disputer The TV speaker is probably 
the most 'used' speaker in any piece of household audio. 

It is, therefore, surprising to consider that the circuitry 
devoted to handling audio frequencies within a TV set and 
the speaker that produces the sound was up to only a few 
years ago (and still is with some manufacturers) actually 
considered a nuisance. In the ideal world of the TV set 
designer there would be no sound. This is perhaps best 
illustrated by the speakers used. They are deliberately 
shaped to take up the minimum space. Elliptical speakers 
on their own may not seem too bad but just consider where 
they are sited. One manufacturer (who shall remain name- 
less) actually put it at the back, unable to find anywhere it 
could be usefully placed. Side facing speakers are not 
uncommon (even one on the bottom of the cabinet). Within 
the last five years something of a revolution has been taking 
place. Tone controls have been spotted on some sets. The 
growing awareness of the set -maker to the interest in audio 
have stirred the advertising men, looking for new features 
to sell their boxes. This has led to some rather dubious 
claims for quality, so it is perhaps a good time to look at the 
transmitted signal which, unless someone has managed to 
do without it, remains the be-all and end-all of the sound 
that eminates from your telly. 

Fig. 1. Twiddling points within the sound signal path. (a) 6 MHz 
intercarrier sound trap coil, L1. (b) Balance circuitry for setting up 
coincidence detector demodulator now widely found on sets using 
TBA120 sound and IF detector ICs. (c) Ceramic filter sometimes 

TWIDDLE HERE AT 
YOUR PERIL 

TUNER 
VISTO 

Cl 

-- J 

6 MHz INTERCARRIER 
TRAP 

The quality of the transmitted sound is relatively high, The, 
main factor from the broadcaster's point of view is source. 
The video tape recorder is probably the worst in that 
respect. The tape used for VTRs is designed for just that. 
The oxide particles that make up the catering are aligned to 
optimise the helical scanning of the VTRs recording/ 
playback head. The audio track is usually arranged on the 
bottom edge of the tape and nearly always recorded in a 

linear fashion. Because of this the best bandwidth that can 
be expected will be around 10 kHz. 

Live broadcasts and telecine material will do a little 
better, provided that the audio material is carefully handled 
something like 12 kHz can be expected. 

The best quality undoubtedly comes from the 'simul- 
cast' and separate synchronised audio recording. The 
audio material is recorded quite apart from the video on 
high quality studio tape recorders. At no time is this 
material ever allowed to come in contact with lesser 
machines and in theory at least, will have a bandwidth of 
something like 18 kHz. What it will be like by the time it 
comes out of your loudspeaker is another story. 

At present there are two methods of transmitting a 
composite sound and vision signal used in the UK TV 
system. 

The first and most obvious is to send the audio on a 

slightly different frequency or carrier to that of the video 
signal. This is the method used for domestic TV broadcas- 
ting at the moment. It has the rather glamorous sounding 
title of Intercarrier Sound. It involves transmitting the FM 
encoded audio on a carrier 6 MHz above the vision carrier. 
For instance, channel 21 on band IV - the video is 

used in place of circuitry around trap L1, C1 - no twiddling 
possible! Please DO NOT attempt to twiddle anything before the 
intercarrier trap you will only regret it and that's a promise. 

FM 
DEMODULATOR 

ar-i 

VOLUME 

AUDIO 
AMPLIFIER 
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FEATURE 

transmitted on a frequency of 471.25 MHz whilst the 
accompanying audio is to be found on 477.25 MHz. We 
will deal with lntercarrier Sound demodulation in more 
detail later on. 

The second, less obvious method rejoices under the 
name of Sound in Sync or SIS. This is not used for normal 
broadcast transmissions but for transmission of audio 
between studio and transmitter or relay stations. This is a 
rather cunning technique utilising the space 'inside' the 
line synchronisation pulse that occurs at the beginning of 
every TV line. This pulse is sited at a point on the TV 
waveform 'below black level'. This means it occurs below a 
pre -determined voltage at which the TV receiver will 
recognise it as picture information. The sync pulse lasts for 
approximately 4.7 microseconds and occurs at a repetition 
rate of 15.625 kHz (line timebase frequency). 

Because SIS occurs in a synchronisation pulse it has to 
be removed if the signal is to be displayed. Within the 
studio environment a filter is used to remove SIS for 
insertion in studio monitors. It is removed at the transmitter 
prior to encoding into intercarrier sound for normal broad- 
cast. 

TV SET 

VOLUME 

1: 
I EXTERNAL 
i LOUD SPEAKER 

J 

1:1ISOLATION TRANSFORMER 

Fig. 2. Connecting an external speaker to a set with a live chassis 
(see fig. 4). Of course, if the set has an isolated chassis, the 
transformer is unnecessary and a direct connection may be made. 
Ensure the replacement speaker matches the impedance and power 
handling of the original. 

Inter Sound 

The broadcast sound is FM modulated onto a carrier with 
an impressive 8 MHz bandwidth. The peak FM deviation, ie 
the amount by which the signal deviates around the centre 
frequencies, is 50 kHz. This compares with a 75 kHz 
deviation on FM sound radio. The sound and vision signals 
make uneasy bedfellows, even being 6 MHz apart. A 
variety of problems can arise with these two signals, 
sharing as they do a great deal of common circuitry within 
the TV receiver - not the least being intermodulation 
resulting in a loud irritating buzz, aptly called lntercarrier 
Buzz. 

Those are the bare bones of TV sound. From a critical 
standpoint the signal that leaves the TV transmitter is rarely 
the same one as the one coming from the set's loud- 
speaker. 

If it is your wish to improve upon what greets your ears 
every night you have a problem. Basically you are limited 
by the original design. You have two courses of action open 
to you. Firstly you can take it upon yourself to build a 

complete tuner/IF/demodulator. This is not recom- 
mended for the faint of heart. To get round this a couple of 
enterprising manufacturers have got TV sound tuners on 
the market. You would be hard pressed to improve upon 
them, let alone do it as cheaply. 

The second, more practical route is to make the best of a 
bad job and improve upon what you already have. 

The first and most obvious problem is perhaps the 
hardest to cure. That is the initial design. Modern receivers 
of the last few years have at least made some attempt to 
demodulate the sound responsibly. If your set is more than 
five years old - forget it. Proceed to step 2. 

Step one. The aerial, the first link between the speaker 
and the incoming signal must be OK. As a general rule of 
thumb if the picture looks OK the sound will be. The colour 
TV is a very good indicator of signal quality being far less 
forgiving than a monochrome set. Look for noise or snow 
on the picture. If there is any, get a better aerial /move to an 
area with better reception /give up and proceed to step two. 

The second principle of step one (confusing isn't it?) 
comes under the heading of alignment. Two symptoms to 
look for. Number one is intercarrier buzz. No big prizes for 
guessing how to recognise it. The second symptom of the 
second principle of step one (Prize for understanding that 
bit now available from the ETI offices) is called sound on 
vision. This is not necessarily detrimental to the sound 
quality but you might as well sort it out whilst you're at it. 

Both these maladies point to one thing; poor alignment. 
The obvious remedy consists of whipping the back off your 
telly and twiddling the appropriate components. But hold 
on, which one. Most tellies have forty or fifty presets, coils, 
trimmers, etc just waiting for the eager, would-be twiddler. 
The answer here is arm yourself with a manufacturers' 
service sheet. You will be able to locate the audio section on 
the diagram quite easily. Just look for the loud speaker, 
amplifier section and decoder. On a modern colour TV just 
before the demodulator there will be a trap circuit. This 
usually consists of an LC network or a ceramic filter. For the 
sake of sanity DO NOT twiddle anything before this section. 
You will be entering the realms of IF alignment where only 
bold men tread, especially if you haven't got a wobbulator. 
If you have, then you have our deepest sympathy (and why 
are you reading this anyway because your set should be 
perfectly aligned?) 

Now having located the demodulator/audio section 
take a deep breath. First thing to do is check up on your 
life insurance. Many thousands of volts run around the 
innards of tellies. Let them run up an errant finger and 
down your other arm, (the one clutching the gas pipe) 
and it won't really matter how bad your sound is on 
your TV set. The only noises you'll be hearing will be 
the strumming of heavenly harps (If you're lucky). 

Start again, are you sound of wind, limb and brain. Yes? 
Then look for the vision signal trap. Does it consist of a LC 
network. If it does, mark the position of the slug relative to 
the coil, with one eye on a reflected image of the screen 
(use a mirror in front of the set) and the other on your 
shaking hand. Twiddle, no more than half a turn either way. 
Look for any striation on the screen (that's wavy lines). If 
they disappear back off and try the other way. If on the 
other hand the picture contorts with the sound coming from 
the set then go back to the starting point. 

To make matters clear, if there is sound on vision this 
may cure it, it may also cure intercarrier buzz. If nothing 
changes or gets worse then return the slug to its original 
position. 

Our next twiddle, or first, if you didn't have the first, 
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FEATURE: Television Sound 

should be found around the demodulator circuit. As the 
sound is FM modulated you may be lucky and have a 

ratio -detector type decoder. If you have, chances are that 
there is another twiddle in store. 

This time we will be setting up the decoder by ear. There 
is no practical way round it. Just twiddle and listen, keep 
looking at the screen, though nothing really terrible should 
happen. As always, make sure you know the starting point 
and NEVER twiddle more than half a turn either way. That 
way at least you should be able to get back to where you 
started without too much bother. 

If neither of these exercises did anything for you, now is 
the chance for you to proceed to step two. It must be said 
however that if the sound is still really dreadful your IF 
stage is probably in need of attention. The only really 
capable people are the manufacturers themselves. Have a 

word with your local (friendly) TV serviceman about doing a 

swap. Most sets in the last few years use modular con- 
struction so the IF strip and /or tuner might just unplug and 
easily substitute for another. 

FIG 3A REVISED 

TV SET CUT HERE 

I I 

¡FROM I AND LOUDSPEAKER 
(DEMODULATOR 

MAINS 
ISOLATION I 

TRANSFORMER 
IIIfrfj 

I 
I 

I 

EXISTING AMPLIFIER 

TO AUDIO AMP 

tions I am about to make blow my set/house/self/cat up. 
If you can hold your hand on your heart and still pick up that 
soldering iron with an easy conscience, then proceed. 

As we said earlier, the loudspeakers used in TVs can be 
particularly nasty items. Why not replace your one with a 
nice big 12in woofer? It won't fit in the case. Solution, 
disconnect the existing speaker making notes of imped- 
ance, power rating, etc and replace. Problem number one is 
likely to be the high voltages running around the speaker. 
Most modern colour sets have a metal chassis at around 
half mains potential. This is because of the types of power 
supply used do not employ mains transformers, or, if they 
do, they are of the auto type with no separate primary and 
secondary. You have been warned. Let not your fingers 
touch these wires or you will know all about it. Problem 
number two with this procedure is called visual/audio 
image separation. Be sure not to site the speaker too far 
away from the screen. You will have the disturbing effect of 
seeing the picture in front of you and the sound coming 
from one side or another. This is especially irritating when 
watching Crossroads, as it can appear that Meg Richardson 
is at the same time on telly and somewhere in your living 
room. To be avoided at all costs. 

Fig. 4. Recommended method of isolating a TV set with a live 
chassis. Please note that the transformer should be rated at a 

minimum of 500 watts for a colour set. 

Fig. 3a. By isolating the set with a 1:1 mains isolation transformer, The Step Three Bit 
connections to the outside world should be safe. If your set has an 
isolated chassis, you should be OK. 

1: 

TO AUDIO AMP 

Fig. 3b. Using a 1:1 isolation transformer to prevent nasty shocks. 
The isolation transformer shown in fig. 4 is, however, the best 
solution for safe connection. 

The Famous Step Two 
Step two exists for those of you who are either scared of 
rooting about in the backof 'live' TV sets or have tried step 
one without success. 

This involves modifications to your set. Two things must 
be ascertained before you pick up that soldering iron. 
Firstly, the set must be your own. It's no good trying to tell 
the man from Radio Rentals that you were trying to improve 
his set. Be assured something nasty will happen if you do. 
The second thing to consider is, will I mind if the modifica - 

Step three is for the intrepid only. Going back to your trusty 
manufacturers' diagram, try to locate the point of entry of 
the audio signal into the audio output stage. Most 
manufacturers do this around the volume control area. The 
trick we are about to play here is to take this point, sever the 
connection between the volume control and the audio 
stage and introduce it to your expensive hi-fi equipment. 
The proviso in step two still holds good, but this time add 
expensive Hi-Fi to the list of things that could be blown up. 

Because we still have the live chassis situation, you must 
first rid the wires coming from your set of any high 
voltages. A1:1 mains isolation transformer is the only 
practical answer. Now you have to determine the imped- 
ance and level of the signal coming out of the demodulater. 
There is only one reliable way to do this. Measure the level 
on a 'scope. Use your judgement for the impedance. Safest 
bet (though don't blame us if it's not) is to assume it will be 
a fairly hefty signal and treat accordingly. All being well and 
nothing nasty happening, place your speakers either side of 
the telly and switch to Mono. You may be rewarded with a 

really rich sound, complete with a full set of tone controls. 
On the other hand you may be left with a smouldering mass 
of high technology that was the telly and the Hi-Fi. 
Seriously though, any of these methods outlined here 
should only be attempted if you have a very good groun- 
ding in electronics. Do not on any account muck around 
with your set unless you know what you are doing. If 
you don't then save up and buy yourself a TV sound tuner 
and you'll live to read all the complaints about this article 
next month from irate TV manufacturers. Ell 
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ETIPRINTS are a fast new aid for pro- 
ducing high quality printed circuit 
boards. Each ETIPRINTS sheet con- 
tains 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 
Shown below is the listing for Earlier sheets are available, 
the last year's ETIPRINTS. ring Tim Salmon for details. 

026 Motor Speed Controller 033 LED Audio Display (2 boards) Aug 79 036D, Power Switch Nov 79 
(2 Boards For Controller) (topside pattern) Selector 
Battery Indicator July 79 Bench Amp (double sided) 

NICD Charger 
037A Encoder Dec 79 

(double sided) 
027 CCD Phaser Project 034 Cable Tester Nov 79 

Rev. Monitor Book Reaction Tester 0376 Decoder (top side) Dec 79 
Seven Speech Compressor 

Preamp Power Supply 037C Decoder Dec 79 
028 Race Track, Spirit Level Project Rectifier & De -Thump (bottom side) 

Egg Timer, Bongos Book Board 
Bench Supply, Oscillator Seven Power Amp (2) 038A Long Period Dec 79 

(price £1.60) Timer 

029 Bass Enhancer 
Digital Freq. Meter (4 boards) 

Project 
Book 

035 Oven Leakage Detector, 
Pinball Wizard 

Nov 79 
Rain Alarm 
Touch Switch 
Flash Trigger 

Seven Pseudo Random 
036A 3 x Display Board Nov 79 Noise Gen 

030 ETIWET, Continuity Tester Project Relay Activator 
Metal Locater, Light Dimmer Book Points Controller 0386 Hum Filter 
Ultrasonic Switch (2 boards) Seven 'Dice 

036B Data Distributor Nov 79 Logic Probe Dec 79 
031 Tone Control 

House Alarm (2 boards) 
Torch Finder 

Project 
Book 
Seven 

(double sided) 

036C Train Speed 
Controller 

Nov 79 
038C Function 

Generator Dec 79 

Track Cleaner & 039 Buffer 
032 LED Audio Display (2 boards) Aug 79 Electronic Pot Moving Coil Preamp 

(underside pattern) (double sided) Process Controller Jan 80 

HOW IT WORKS 
Lay down the ET/PR/NT 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 
tha sheet to correct any 
breaks! 

BUY LINES 
ORDER TODAY 

Send a cheque or P.O. (payable to ETI Magazine) to. 

ETI PRINT, ETI MAGAZINE 
145 Charing Cross Road, London WC2H OEE 
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LOW POWER SCHOTTKY TTL - EX STOCK 
Device Price Device Price Device Price 74LS00 13p 74LS85 gOp 74LS174 .-, 6$p 

01 13p 86 esp 175 65p 
02 12p 90 40p 190 100p 
03 13p 93 70p 191 100p 
04 14p 95 85p ..192 100p 
05 25p 107 40p 193 

p 08 309 109 50p 196 100p 
09 20p 112 Sop 221 ; 100p 
10 16p 113 50p 244 220p 
11 23p 114 50p245 0p 
12 25p 123 g 247 100p 
13 30p 125 30p 248 100 
14 40p 126 30p 249 96p 
20 17p 132 50p 251 90p 
21 21p 136 45p 273 
26 30p 138 75 279 

165p5 

27 15p 139 80p 283 10Óp 
28 30p 151 45p 290 

293 90p 30 15p 153 65p 9 
32 17p 155 So 298 

93p 

37 20p 156 Sopp 352 1109338 p 

40 30p 
157 70p 353 110p 

P 158 70p 366 Sop, 
47 52p 160 100p 367 60p 
49 
74 33p 162 

161 
100p 374 1808 p 

75 32p 163 130p386 p 
76 - 38p 164 í00p 67.0 150p 

- _ LOW PROFILE OIL SOCKETS BY TEXAS 
8 Pin 8p 18 Pin ... 12p 24 Pin ... 16p 
.14 Pin 9p 20 Pin ... 13p 28 Pin ... 19p 
16 Pin .., 1Op --- - -22 Pin . .. 15p 40 Pin- ... 30p 

VERO PRODUCTS 
Vero Wiring Pen (inc. 1 spool wire) 248p 
2XSpare Spools gyp 
Spot Face Cutter Ssp 
VeroblockBreadboards 283p 

- -- 

VEROBOARD PCBs 
.2.5" X 5" 65p 
2.5"X3.75" 54p 
2.5" X 17" 198p 
3.75"X5" 65p 
3.75"X 17" - 250p 

CALCULATORS 
Texet 1500 375p Brain Wave 770p 
Texet 1800 640p Trader 900p 
Scientific 2001 - - 725p- LCD 300 940p - 

TERMS 
Please add 35p for P&P plus 15% VAT to all orders. Export -orders no VAT but postage at - 
cost. Prompt delivery on all orders, Cheques, POs, Money Orders to be made payable to:- 

ROMANE ELECTRONICS 
64 Newlyn Drive, Sale, 

Tel. 061-962 
Cheshire. M33 3LE 

2606 

MEN'S 
QUARTZ LCD 

I5 functions telling hours, 
mins., secs., month, 
date, plus back lighting, 
auto calendar. 

:Accuracy guaranteed by 
,tuning fork quartz at 
32768KHZ. 

Only 

£6.95 
(inc. VAT P&P) 

Same day despatch 

* * * * * * * * * 

LCD CLOCK 
-5 functions LCD car clock with back lighting. -4 digits display for month, date, hour, minute and 

second. 
-Automatic month update for 4 years' operation. 
-Simple 2 switch display and setting. 
-Less than 1 cm. thick, mounts in, on or under 

dash in minutes. 
-Can be used as table -clock by lifting the back 

support. 

-Bright black digits, easy to read. 

£9.95 
including VAT P&P 14- 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

-MUSICAL ALARM/ 40 

CHRONO WITH 2 TIME ZONE it * 6 digits complex watch with 4p 
chrono. musical alarm, 
alternate time zone with 40 
backlight 

* Alphanumeric display of it 
day -of -week in three langu- 
ages: Eeglish, French and 

- 
Berman (selected by user) 40 

* The chronograph, alarm and 
time zones can be used 40 
simultaneously, The flashing 
flags remind of all the run- 
ning modes. 40 * When chronograph counts 
more than one hour and it is 40 
stopped, then the display will 
show hour, minute. second, 
hundredth alternatively. 

40 
£24.95 
inc. VAT P&P * * * * * * * * * * * 
MEN'S 

LCD ALARM 
with Snooze 

24hr. "Alarm" 
* Hrs., mins., sec., date, 

month, day of week 
plus back light. 

* 6 digits, 3 flags, plus 
continuous display of 
day and date or 
seconds. 

* 12 -month 
guarantee 

Only 

£11.95 
(inc. VAT P&P) 

Same day despatch 

r110(DMICS IL1TD 
12 Little Newport Sttreet 
London VV V J yPh01e437 4910 

!/,,,/!y!!kglllglmäum\ 
I 

High Quality Electronic Musical In- 
struments under the personal supervi- 
sion of Specialist Designer A. J.' 
BOOTHMAN. 
JOANNA 72 & 88 PIANOS 
Six and 71/4 Octave Electronic Pianos with 
unique Touch Sensitive Action as used in 
the P. E. JOANNA, which electronically 
simulates piano key inertia - a feature 
not available in any other design. Build 
this widely acclaimed professional instru- 
ment, for either Domestic or Stage use, 
from our top quality Component kits. 
SIX OCTAVES - £184 
71/4 OCTAVES - £209 
P.E. STRING ENSEMBLE 
The versatile String Synthesizer with a 
fantastic sound at an economic price. Split 
Keyboard facility with a range of impress- 
ive voices. 

COMPONENT KIT- £164 
Back up TELEPHONE advice is avail- 
able from the designer to supplement 
the clear instructions included with 
the above Kits. 
P.A.-s - SPEAKERS - 
CABINETS 
Units can be supplied to add to the 
Component Kits, including Domestic or 
Stage Cabinets and portable tubular legs. 

NEW - 
ELECTRONIC ROTOR 
Two -speed organ rotor simulator plus a 

three-phase chorus generator on a single 
PCB (8"x5"). Kit includes all components - IC sockets throughout - mains opera- 
tion and stereo headphone driver PCB. 
Easily integrated with existing organ. 
Component kit £89.00. 

KEYBOARDS 
We believe that we have located the best 
manufacturer of square front Keyboards, 
as used in our Kits, and can also supply 
Keyswitch hardware including the in- 
dustry standard soft plated contact 
springs. 

49 NOTE C -C £23.80 
73 NOTE F -F £37.00 
88 NOTE A -C £45.00 
All Keyboards -are easily cut to provide 
your required length and compass. Quan- 
tity enquiries welcome. 

BUILDING SERVICE 
We are specialists in Electronic Piano 
Manufacture and can build your Piano for 
you -see lists. 

INFORMATION 
Please send S.A.E. quoting items of 
interest. Telephone BARCLAYCARD 
orders can be accepted, all prices include 
V.A.T., carriage & Insurance. 

VISITS 
Are welcome by appointment, otherwise 
Mal Order Only. 

EXPORT 
Enquiries welcome - in Australia please 
contact JAYCAR (Sydney). 

CLEF PRODUCTS (ELECTRONICS) LIMITED (DeP; 
16 Mayfield Road, Bramhall, Cheshire SK7 1 J U:-061 439-.3297 

LADY'S 
5 -FUNCTIONS 

WATCH 
Gold/silver colour 
finish 

* Hours, mins., secs., * f 
month, date, plus 
back light. 

* Cocktail style 
* 12 months' 

guarantee 

Only 

£12.95 
(inc. VAT P&P) 

Same day despatch 

LADY'S 
5 -FUNCTIONS 

WATCH 
* Hours, mins., secs., 

month, date, back light' 
* Stainless steel 8mm 

thick. 

* Only 

£9.95 
(inc. VAT P&P) 

Same day despatch 

* * * * * * * * * * * * * * * * * * * * * * * * 
MEN'S * MEN'S 

"ALARM" * t CHRONOGRAPH 
CHRONO * 6 functions telling hr., 

Hr., min., sec., day, min., sec., month, 
date, month. B/light. date., day of week, 

* 1/10 chronograph. plus back light. 
z Lap time. 3} as * Auto calendar 

* 6 digit plus day. f _ * 1 %100 of seconds 
* 12/24 hour option. counting up to 1 hour. 

* Month, date /date :' * Time lapping to freeze 

month the time with con- 
* 10mm thick. 

Only 

£18.95 
(inc. VAT P&P) 

Same day despatch 

* q>R tinuous timing. 
12 -month guarantee 

* Only 

2 £10.95 
(inc. VAT P&P) * Same day despatch 

* * * * * * * * * * * * * * * * * * * * * * * * 
Payment can be made by sending cheque or postal order. Write your name and address 

nd order details clearly. All products carry one year guarantee and full money back 
10 -day reassurance. Battery fitting service is available at our shops. All goods are sent by 
first-class post. 

r á Aoon li 
t®*1 

Shop open 7 days per week, 12 noon to 8 p.m. 
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1[11 I3ID4Dt 5[L\VIC[ 
How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P. - 

1=BEGINNERSi 
Beginners Guide to Electronics Squires £3.35 
Beginners Guide to Transistors Reddihough £3.35 
Electronics Self Taught Ashe £4.40 
Beginners Guide to Integrated Circuits Sinclair £3.35 
Understarfding Electronic Circuits Sinclair £4.10 
Understanding Electronic Components Sinclair £4.10 
Beginners Guide to Radio King £3.35 
Beginners Guide to Audio Sinclair £3.35 

COOKBOOKS) 
TV Typewriters Cookbook £7.75 
CMOS Cookbook £8.20 
Active Filters £11.30 
IC limer Cookbook £7.50 
IC Op -Amp Cookbook £10.00 
Video Cookbook £7.00 
TM Cookbook £7.55 
The Basic Cook £4.00 inc. p/p 
IC Converter Cookbook £9.50 

.APPLICATIONS í 
Fire and Theft Security Systems B. Weis £2.00 
How To Build Electronic Kits Capel £2.10 
110 Electronic Alarm Projects R. M. Marston £3.95 
110 Semiconductor Projects for the Home Constructor R. M. Marston 
£3.95 
110 Integrated Circuit Projects for the Home Constructor R. M. 
Marston £3.95 
110 Thyristor Projects Using SCRs R. M. Marston £3.95 
.110 Wave Form Generator Projects R. M. Marston £3.95 

LOGIC 
Logic Design Projects Using Standard ICs J. Wakerly £5.10 
Practical Digital Design Using ICs J. Greenfield £12.70 
Designing With TTL Integrated Circuits Texas Instruments £9.05 
How To Use IC Circuit Logic Elements J. Streater £3.65 
110 COSMOS Digital IC Projects for the Home Constructor 
R. M. Marston £3.95 
Understanding CMOS Integrated Circuits R. Melen £4.00 
Digital Electronic Circuits and Systems R. M. Morris £3.50 
MOS Digital ICs G. Flynn £5.10 

NEST INSTRUMENTS 
The Oscilloscope In Use Sinclair £3.10 
Working with the Oscilloscope A. Saunders £4.10 
Servicing with the Oscilloscope A. King £6.50 
Radio Television and Audio Test Instruments King £6.80 

OP -AMPS 
Applications of Operational Amplifiers Graeme (Burr Brown)£8.30 
110 Operational Amplifier Projects for the Home Constructor R. M. 
Marston £3.95 
Designing With Operational Amplifiers Burr Brown £16.65 
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) . 

£7.40 
Op -Amp Circuit Design & Applications J. Carr £4.00 

COMMUNICATIONS 
Communication Systems Intro To Signals & Noise B. Carlson £7.50 p Digital Signal Processing Theory & Applications L. R. Rabiner £23.80 `COMPUTING OIL MICROPROCESSORS_ Electronic Communication Systems G. Kennedy £8.50 
Frequency Synthesis. Theory &Design Mannassewitsch £23.40 
Principles of Communication Systems H. Taub £8.10 What is a Microprocessor? 2 cassette tapes plus a 72 -page book 

£12.00 
Beginners Guide to Computers and Microprocessors with Projects C. 
Adams £5.70 
Basic Computer Games Ahl £5.25 
Basic for Home Computers A self teaching guide B. Albrecht £4.95 
Illustrating Basic D. Alcock £2.60 
Intro to Microprocessors Aspinall £6.50 
Z-80 Microcomputer Handbook w. Barden £7.75 
How to Program Microcomputers W. Barden £7.25 
Introduction to Microcomputers and Microprocessors A. Barna £8.60 
Microprocessors in Instruments and Control R. J. Bibbero £12.60 
Basic Basic J. S. Coan £7.80 
Advanced Basic J. S. Coan £7.30 
Getting Acquainted with Microprocessors L Frenzel £7.10 
Beginners Guide to Microprocessors C. M. Gilmore £4.85 
Beginners Guide to Home Computers Grossworth £4:50 
Beginning Basic R. E. Gosling £4.75 
Microprocessor Programming for Computer Hobbyists N. Graham 
£7.10 
Miniprocessors from Calculators to Computers Heiserman £5.00 
Microcomputers, Microprocessors, Hardware, Software and Appli- 
cations J. L. Hilburn £17.00 
Basic Programming J. G. Kemeny £6.55 
Microprocessor Systems Design E. Klingman £17.00 
Intro to Microprocessors Leventhal £16.70 
Microprocessors - Technology, Architecture & Applications D. R. 
McGlynn £9.00 
Programming Microprocessors McMurran £5.50 
Interactive Computing with Basic Monro £3.65 
Basic with Style P. Nagin £4.25 
Software Design for Microcomputers Ogdin £7.00 
Microcomputer Design Ogdin £7.00 
Microcomputer Base Design Peatman £7.00 
Hands on Basic with a PET Peckham £8.70 
Basic -A hands on method Peckham £6.95 
6800 Software Gourmet Guide and Cookbook Scelbi £8.00 
8080 Software Gourmet Guide and Cookbook £8.00 
The 8080A Bugbook: Microcomputer Interfacing & Programming 
P. H. Rony £8.20 

8080/8085 Software Design Titus £7.60 
57 Practical Programs & Games in Basic Tracton £6.60 

Microcomputer Primer M. Waite £6.50 
Your Own Compcjer Waite £1.50 

Microprocessor/Microprogramming Handbook Ward £6.20 

-THEORY 
Introduction to Digital Filtering Bogner £10.20 
Transistor Circuit Design Texas Instruments £9.35 
Modern EIectronic Maths Clifford £6.70 
Foundations of Wireless Electronics M. G. Scroggie £5.00 

-REFERENCE 
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00 
Electronic Components M. A. Colwell £2.60 
Electronic Diagrams M. A. Colwell £2.60 
International Transistor Selector T. D. Towers New update £8.70 
International FET Selector T. D. Towers £4.35 
International Op -Amp Linear IC Selector Towers £7.50 
Radio Valve and Semiconductor Data A. M. Bell £3.45 
Radio, TV and Audio Technical Reference Amos £24.85 

MISCELLANEOUS 
Electronic Fault Diagnosis Sinclair £3.20 
Integrated Electronics J. Milman £7.90 
Practical Solid State DC Supplies T. D. Towers £6.20 
Practical Triac/SCR Projects for the Experimenter R. Fox £2.25 
Printed Circuit Assembly Hughes & Colwell £2.60 

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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METAL LOCATOR 
For discriminating treasure hunters, we present the Shadow metal locator 
from Altek, featuring deep -seeking VLF and discriminating operation. 

The design of professional quality' 
metal detectors is a specialist 
field which up until now the 

commercial manufacturers have kept 
very much to themselves. This design 
incorporates many of the latest tech- 
niques in push button VLF dis- 
criminators which have hitherto been 
the subject of well guarded trade 
secrets. The detector performs as well 
as commercial models costing over 
£200. 

It uses a ready made search head, 
as a home-made one would have no' 
hope of giving the results needed for a 

design of this nature (would you use a 

home-made speaker with your hi-fi?). 
The search head from Altek enables 
depths of over 1 2" for a single coin to 
be achieved. 

Construction 
The use of sockets for ICI and IC5.is 
not recommended due to the in- 
creased risk of leakage currents in the 
push button circuitry. C12 is a very 
critical component. Its value is not too 
important but it must be of the highest 
quality, have low dielectric absorption 
and high resistance. Polycarbonate 
types were used, but polystyrene 
would be equally suitable. 

To keep the design as tidy as pos- 
sible 20 way ribbon cable is used to, 
connect the board to the contr.óls. As 
each colour appears twice they are 
differentiated by indicating from 
which side of the ribbon they come - 
either white or black (the colour of the 
wire at the edge of the ribbon). Circuit 
pins are used at all other connection 
points so that wires can be attached 
after the board is installed in the case. 

Setting Up 
When construction is complete and 
the detector appears to function it is 
necessary to make sure that the Rx 
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coil has been properly connected. Due 
to the way the head is aligned it is not, 
possible to check it until this stage. 

Hold the head away from all metal 
and set the controls as follows: MODE 
and GROUND fully anticlockwise. 
ALL OTHERS at mid -rotation. Depress 
the tuning button and hold it in, rotate 
the TUNE control until the meter 
needle is approx mid scale. Release 
the button and bring the head close to 
a metal object - the meter should be 
deflected to the right. If it goes left, 
reverse the wires from the Rx coil (see 
diagram). 

Use 
Using the detector and interpreting 
the results is very much a matter of 
experience but the following notes 
will help. 

Tuning 
To adjust, the push button must be' 
depressed. When tuned to your satis- 
faction release the button. If the 
tuning point drifts then it can be 
brought back simply by pushing the 
button for a second or two. When first 
switched on the memory retune but- 
ton will be needed every few seconds 
but as thermal equalibrium is esta- 
blished it will be needed less often. 

Sensitivity 
It is not necessary to set the sensitivity 
to maximum to achieve the greatest 
depth. Amplification is so great that a 
maximum setting may bring on in- 
stability. Experiment intelligently with 
it - mid -rotation is about right. 

Ground 
This only works in the VLF mode. 
Its setting is quite critical. First 
set the tuning with the head away 
from the ground. Move the head 
down to the ground and observe the 
meter. If it swings lett - rotate' 
GROUND clóckwise, if it swings right - turn anticlockwise. Hold the head 
away from the ground and depress 
the button to reset the tuning. Repeat 
this procedure until the meter does 
not deviate when the head is lowered.' 
A slight misadjustment is tolerable 
but if it is turned too far clockwise the 
detector will work in "reverse". When 
VLF is selected the detector is in its 
most sensitive mode. 

Discrimination 
It only functions when a TR mode is 
selected. The degree of discrimination 

Connections from the PCB are taken to the top panel controls by 20 way ribbon cable. 

'is controlled jointly by the MODE 
';coarse setting) and the DIS- 
CRIMINATION :,fine setting) controls. 
Together they set the point at which 
the resistance of the target causes a 
left or right deflection on the meter. 
The circuit in this design is very good 
indeed. It is possible to differentiate 
between a can ring pull and a gold 
ring, for example. However, the dis- 
crimination control reduces sensitivity 
slightly. It is best to use a detector of 

this type in' VLF mode until a target 
has been found and then use dis- 
crimination to determine its likely 
value! 

Finally we ought to point out that in 
the UK it is necessary to obtain a 
licence before using a metal detector. 
this is not necessary elsewhere. 
Application forms can be obtained 
from: Home Office, Radio Regulatory 
Dept., Waterloo Bridge House, Lon- 
don S.E.1 . 

No, we haven't broken it. The two-piece shaft is telescopic, accommodating varying 
altitudes of treasure hunter. 
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Fig. 3. Component overlay. 
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PROJECT: Metal Locator 

Fig. 4. Connections to controls on the 
front panel. 

BUYLINESI' ANDREN/BLK 

adow VLFÍTR metal locator is 
available , in 'kit form from Altek for 
£85 plus VAT (Postage and packing 
£1.503.; Purchasers of the complete kit 

will° also receive free parts and details 
óf an extra switched fur to sound, 
a tone for 'good' a 

'good' finds when i 
mode. 

A hardware kit is also available It 
secludes shell, search head, PCB anti 

VAT (P d !. 

RESISTORS All 
R1 10k 
R2,I6,34, 15k 
52 
R3,5 2k; 
R4,51 181" 
R6,17,45 ' 1k0 
R7 82k 
R8 27k 
R9,11,12, 100k 
15,19,20,29, 
32,33,37,40, 
41,54 ._ 

R10,18,38 33k 
R13 180k 
R14,22 22k 
R21,25,26, IMO 
30,39,44,46 
R23 3k9 
R24,35 470k 
R27,28 4k7 
R31 4M7 
R36 47k 
R42 3k3 

PARTS LIST 

POTENTIOMETERS 
RV 10k lin 
RV2 IMO log 
RV3 50k lin 
RV4 25k lin 
RV5 30k log 

CAPACITORS 
01,6,8,14 47n polyester 
C2 470n polyester 
C3,9,10,11, IOn polyester 
13,15,18 
04,17 
C5 
C7 
C12 
C16 

SW3 

BLACK/BLK 

MAUVEARH 

GREY/WH 

BLACK/WH 

GREY/BLK 

BLUE/BLK 

GREEN/WH 

YELLOW/WH 

CONNECTION DETAILS FOR CONTROLS, 
METER, SPEAKER AND JACK SOCKET 

1n° polystyrene 
220p ceramic 
22p polystyrene 
470n polycarbonate 
100n polyester 

C19 lOu 25V electrolyt 
C20,21,22 470u 16V electrolytic 

SEMICONDUCTORS 
ICI ,2 4007 
1C3 LA4324 
IC4 LM393 
105 CA3130, 
QI;2,4,5, BC148 

Q3,6,9 BC 158 
D1,2 1N4148 
ZD1 5V6 400mW 

MISCELLANEOUS 
50.0-50 uA meter, 8R 21" spea 
V%" stereo jack socket, b knobs, 
double pole c¡o push buttons, single 
pole make push button, 3p 4W rotary 
switch, 5 way 180° latching DIN plug 
and socket, PCB, search head, shaft , 

and handle, case to suit, 4 pairs PP3 
battery! connecting studs, 2.0 way 
riibb 

able. 
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24 HOUR CLOCK/. 
APPLIANCE TIMER KIT 

Switches any appli- 
ance up to 1KW on 
and off at preset times 
once per day. Kit con- 
tains AY -5 1230 IC, 
0.5" LED display. 

Mains supply, display drivers, switches, LEDs, 
triac. PCBs and full instructions. 
CT1000K Basic Kit £14.90 
CT1000KB with white box (56x1 31 x71 mm) 
£17-40 Ready -built £22.50 

DVM/THERMOMETER KIT 

£20.75 

Based on the ICL 7106.' 
This kit contains a PCB res- 

. istors, presets, capacitors, 
diodes, IC and 0.5" liquid's 
crystal display. 
Components are also in- 
cluded N enable Ihre basic 
IN kit N be mp6iled to a 
Digital Tlterrno Mer using a 
,single diode as the sense, 
Regdres a 3mA 9N Supply 
(PP3 batten/ . 

LEDs . DISPLAYS 1 
0.1" Red Sp 0132 Red 0.3"cc 
0.1" true 12p (pia roman is ria 
0.1" Tdleo 12p EL704) 
0.2' RU 4 01307 Red 0 3"ea (pin cam' 
0.2" San 12p patine rifó 01707) .. 70p 
0.2" Teller 12p ''-01847 Rad 0.8"ca (pin coa - 
02" 100 Gips Sp p171511 rifó 011471 , n.50 
Aectegsler gad LED 180 01850 and 0.8"c, ion cam - 
81031915e Brun LED 200 p10ble W04 01750) .. £1.811 
Rece dar 750.0 LED. 24 01727 dall 0.5"se Rad £1.50 

IC SOCKETS 
8 pin OP pi 

14 pia 12p Solaire« plis 
18 pin 17p 50p per 100 
28-ia 24p r 

1 

RESISTORS 
-'/u W 22 ohm. 10M E12 Series 

Pack of 10 (one value) 
10 Packs (10 values) 

TRIACS 

10p 
80p 

400V Plastic Case (Texas) 
3A 49p 16A 90p 
BA 58p 20A 165p 

12A 70p 25A 190p 
6A with trigger 80p 
SAisolatedtab 85p 

Diac 18. 

INTEGRATED CIRCUITS 
555 Timer 21p.. 
741 Op Amp 19p 
AV -5-7224 Clock £2.60 

AY -5-1230/2 Clock /Timer £4.20 
AY -3-1270 Thermometer £8.20 
ICL7106 DVM (LCD drive) £7-00 
LM377 Dual 2WAmp £1.45 
LM3795 Dual 6W Amp £3-50 
LM3802WAudioAmp 80p 
LM382 Dual low noise preamp £1.00 
LM386 250mW low voltage amp 75p 
LM1830 Fluid Level Detector £1.50 
LM2907 l'o Converter £1.40 
LM3909 LED Flasher/Oscillator 55p 
LM3911 Thermcmeter £1.20 
LM3914 Dot/Bar Driver £2-10 
MM57160 (stac) Timer £5.90 
'MM74C911 4 -digit display controller £6.50 
MM74C915 7 -segment -BCD convener 96p 
MM74C926 4 -digit counter with 7-seg outputs 

£4.50 
55668 Touchdimmer £2.50 
S9263 Touchswitch 16 -way £4.85 
TBA800 5W Audio Amp 58p 
TBA81 OAS 7W Audio Amp 85p 
TDA1024 Zero Voltage Switch £1.00 
TDA2020 20W Audio Amp £2.85 
ZN1034E Timer £1.80 
All ICs supplied with data and circuits. Data sheets 
onl 

MINI KITS 
These KITS form useful subsystems which may e 
incorporated into larger designs or used alone. Kits 
include PCB short instructions and all com- 
ponents 

TEMPERATURE CONTROLLER/ 
THERMOSTAT 

Uses LM3911 IC to sense temperature (80'C 
max) and triac to switch heater. PCB (4cm.sq.) 
potentiometer. plus all other components included 
with instructions, 
500W £3.20 1 KW £3.50 

SOLID STATE RELAY 
Ideal for switching motors, lights, heaters, etc 
from logic. Opto isolated with zero voltage 
switching. Supplied without triac. Select the 
required Irian from our range, £2.60 

BAR/DOT DISPLAY 
Displays an analogue voltage on a linear 10 - 
element LED display as a bar or single dot. Ideal for 
thempmeters, level indicators arc- May be stacked 
to obtain 20 to 100 element displays. Requires 5 
20V supply. £4,75 
BURST FIRE/PROPORTIONAL TEMPERA- 

TURE CONTROLLER 
Based on the TDA1024 Zero Voltage Switch this)' 
kit contains all the components required to make a 
"burst fire" power controller or a "proportional 

temperature" controller enabling the temperature 
of an enclosure to be maintained to within 
15KW £5.25 3KW £5.55 

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT 
CURRENT RATE TO ABOVE PRICES PLUS 30p P&P. MAIL ORDER - CALLERS 
WELCOME BY APPOINTMENT. 

elTK Electronics LONDON, W7210 TEL Ó1G5 909794 

SOUTH WALES 
FOR TTL, CMOS, LINEARS, DIS- 
CRETES, PASSIVES, HARDWARE, 
TOOLS, CASES, TRANSFORMERS, 
ETC. CLOCKS, LEKTROKIT, BREAD- 

BOARDING AND VERO DEALERS 
BOOKS BY NATIONAL, IOR, BABANI 

SPECIAL OFFER LIST. ALL BRAND NEW. FULL SPEC. 

DIL SOCKETS -GOLD PLATE 
8 pin 9p .28 pin 27p 

14 pin '11p 40 pin 32p 
16 pin 12p 4013 CMOS 24p 
18 pin 15.5p 7401 TTL 7.5p 
22 pin 21p 4017 CMOS 70p 
24.pin 24p 7447 TTL 75p 
THYRISTOR 1A, 200V MADE BY ITT, TYPE CRS 1 / 20AF 30p 
BRIDGE RECTIFIER BY MOTOROLA_1 .5a, 50v 28p. 
20k LIN -POT BY AB (+ 1) 20p, (+ 10) 19p. 
100k LIN MOULDED TRACK (+1) 55p, (+10) 50p. 
RELAY 4 POLE C/Ó, 12v COIL, £1.00. 
20mm Q/B FUSES 150mA, 500mA, 4a, 5a, 50p for 10. 
GLASS ENCAPSULATED REED SWITCHES £1 for 10. 
DIGITAL METERS TYPE DM235 SINCLAIR MULTIMETER 
£58. 
PDM 35 SINCLAIR MULTIMETER £34.99. 
TFM 200 SINCLAIR FREQUENCY METER £53. 
TMK 500 £33 LT22 £15.10 
TMK 500 TUB £41 KRT 101 £7 
CASE FOR ABOVE £8 
ALL PRICES VAT' INCLUSIVE PLEASE ADD 25p PACKAGE 

AND POST 
SEND YOUR ORDEB_S_TO: 

STEVE'S ELECTRONICS 
15/17 THE BALCONY, CASTLE ARCADE 
CARDIFF, CF1 2BU _TEL: (0222) 41905 

OR VISIT US AT THE SHOP - 
OPEN TUESDAY TO SATURDAY 9-5,30 FRIDAY 12.30-7 

Mail and Official Orders Accepted 

TOTAL AMPLIFICATION FROM. CRIMSON ELEKTRIK 
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS 

STEREO PRE-AMPLIFIER.POWER AMPLIFIER POWER SUPPLIES 
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with h 
124240 primary and single bolt fixing (includes capacitors/ bridge rectifier). 

CPR 1 - THE ADVANCED PRE -AMPLIFIER. The best pre -amplifier in the U.K. The 
superiority of the CPR 1 is probably the disc stage. The overload margin is a superb 40dB, this 
together with the high slewing rate ensures clean top, even with high output cartridges 
tracking heavily modulated records. Common -mode distortion is eliminated by an unusual 
design. R.I.A.A. is accurate to 1d13; signal to noise ratio is 70dB relative to 3.5mV, distortion 
<.005% at 30dB overload 20kHz. 

Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up to power amp 
signal levels. Signal to noise ratio 86dB, slew -rate 3V/uS. T.H.D. 20Hz-20kHz<.008%at 
any level. 

F.E.T. muting. No comtolo are fitted. There is no provision for tone controls. CPR 1 size is 
138x80X20mm. Supply to be ±15 volts. 

MC 1 - PRE -PRE -AMPLIFIER- Suitable for nearly all moving -coil cartridges. Sensitivity 
70/170uV switchable on the p.c.b. This module brings signals from the now popular low 
output moving -coif cartridges up to 3.5mV (typical signal required by most pre -amp disc 
inputs). Can be powered from a 9V battery or from our REG 1 regulator board. 

XO2:X03 - ACTIVE CROSSOVERS. X02 - two way, X03 - three way. Slope 
24dB/octave. Crossover points set to order within 10%. 

REG 1 - POWER SUPPLY- The regulator module, REG 1 provides 15-0-15v to power the 
CPR 1 and MC 1. It can be used with any of our power amp supplies or our small transformer 
TR 6. The power amp kit will accommodate it. 

POWER AMPLIFIERS. It would be pointless to list in so small a space the number of 
recording studios, educational and governments establishments, etc., who have been using 
CRIMSON amps satisfactorily for quite some time. We have a reputation for the highest quality 
at the lowest prices. The power amp is available in five types, ,they all have the same 
specification. T.H.D. typically .01% any power 1 kHz 8 ohms. T.I.D. insignificant, slew rate 
limit 25V/uS, signal to noise ratio 110dB, frequency response 1 0Hz-35kHz - 3dB stability 
unconditional, protection drives any load safely; sensitvity 775mV (250mV or t 00mV on 
request), size 1 20 X 80 X 2 5 m m. 

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL 
transformers only 50mm high with a 120-240 primary and single bolt fixing (includes 
capacitors / bridge rectifier). 

POWER AMPLIFIER KIT 
The kit includes ait metalwork, heatsinks and hardware to house any two of our power amp modules plus a power 
supply. It is contemporarily styled and its quality is consistent with that of our other products. Comprehensive 
instructions and full back-up service enables a novice to build it with confidence in a few bouts. 
PRE -AMPLIFIER KIT 
THIS INCLUDES ALL METAL WORK, POTS. KNOBS, ETC -TO MAKE A COMPLETE PRE -AMP WITH CPR 115} 
MODULE AND THE MC1(2) IF REQUIRED. 

POWER AMPLIFIER MODULES 
CE 608 60W/8 ohms 35-0.35v 
CE 1004 100W/4 ohms 35-0.35v 
CE 1008 100W/8 ohms 45.0-45v 
CE 1704 170W/4 ohms 45-0-45v 
CE 1708 170W/8 ohms 60-0-60v 

£19.52 
£23.02 
£25.96 
£31.00 
£33.97 

TOROIDAL POWER SUPPLIES 
CPS 1 for 2xCE 608 or TxCE 1004 .1E16,56 
CPS2 for 2xCE 1004 or 2/4xCE 608 £18.80 
CPS3 for 2xCE 1008 or txCE 1704 £19.75 
CPS4 for 1uCE 1008 £17.12 

' CP$6mk 2xCE 1704 or 2xCE 1708 
£25.53 
E25.53 

CPS5 1 for 1xCE 1708 

HEATSINKS 
Light duty, 50mm, 2 C/W 
'Medium power, 100mm, 1-4 'C/W 
Disco /group. 150mm, 1-1-C/W 
Fan, SOmm, state 120 Of 240v 
Fan mounted on Iwo drilled 100mm heatsinks 
2x4 C/W, 65 max. with two 170W 
modules 

THERMAL CUT-OFF, 70"C 
Disnióumn: 
Down Hi-Fi and 
Video Cams 
68 Abbo. Sao« 

£1.44 
£2.35 
£3.04 

£19.70 

POWER AMP KIT .£35.03' 

PRE -AMPS 
These are available in two versions - 
one uses standard components, and 
the other (the S), uses MO resistors 
where necessary and tantalum capaci- tors. 
CPR1 '£31.65 
CPRIS £40.87 
MCI l E21-28. 
MC1S £33.17" 
Pre -amp Kit ' £38.07 

ACTIVE CROSSOVERS 
X02 ' £15.18 
X03 £23.58' 

POWER SUPPLY 
REGI 

, 
£5.90 TR6 

£31.06 BRIDGE DRIVER, 501 
Obtain up to 340W using 25170W 

£1.54 a ps and this module. 
BO1 £5.73 

CRIMSON ELEKTRIK 

£1.97 - 

Bangor 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 553508 
N. Und U.K. - please allow up to 21 days for delivery 
Badger Sound Services Ltd., 46 Wood Street, Lytham St. Annes, Lancashire FY8 10G 

All prices shown are UK only and include VAT and post. COD 90p extra. £150 limit. Export is no probiem please 
write for specific quote. Send large SAE or 3 International Reply Coupons for detailed information. 
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thondar INSTRUMENTS 
By Sinclair Electronics 
SC110 Scope 10MHZ 
10MV/DIV £159.85 

PFM200 FO 
METER 

20HZ-200MHZ 
£57.27 

DIGITAL METERS 
DM235 31/zDigit 21 range £57.27 
DM350 31/2 Digit 34 range £79.35 
DM450 41/2 Digit 34 range £113.85 
PDM35 31/2 Digit 16 range £34.44 
Full range of accessories available 
Large S.A.E. for more details 

FOR ELECTRONICS T.T.L. standard and L.S., C.M.O.S-, linear, 
micro -processor I.Cs, consumer circuits, semi -conductors, resistors, JP capacitors, Vero products, Eagle products, etc. 

¡ ..see.'" 

neicom2 
Micro -Computer 1? - 

Kit 20K on board 
memory 8K Micro soft 
basic 280A CPU 4MHZ 
£339.25 inclusive 

Imp Plain 
Paper Printer 
£373.75 

»MOM 4K 
Kit £143,75 
Assembled £161.00 

3 amp power supply £33.93 
Full range of expansion accessories 
available Large S.A.E. for more details 

A selection from our range of surp us new or ex -equipment electronics. 
Untested except where stated. 

TEN TURN POTS 5pK £2.00 
Counter Dial for above £1.50 
15W AUDIO AMP P.C.Bs with circuit 
2 for £1.50 - 

MINI WAFER SWITCHES 
2 pole 6 way 40p. 6 pole 2 way shorting 
30p. 1 pole 3 way 30p - 

3 POLE CIO TOGGLE SWITCHES 
250V 10A 50p 
SELECTIVE CALL UNITS ENCODER 
AND CONTROL HEAD.12V Operation 
5 thumb wheel switches 37TTL 
74 series. I.C.s 32 BKHZ XTAL Reed Rela 
13 transistors 2 min relay 8 edge 
connectors + components and 2 nice 
cases. £9.80 
MULTI -POLE CONNECTORS 
Sub min plug and socket 15 way £1.00 
20 way £ 1.00 
STANDARD CONNECTORS plug and 
socket 18 way £1.00,12 way £1.00 
4 way 70p, 2 way 60p 

EDGE CONNECTORS 18 way ;1540p 
PANEL METERS Scale 0-,25 MA 
Basic FSD 10 MA 23/4" x 21/4" £2.50 
L.E.D. WATCH MODULES 4 for £2.00 
CALCULATOR PCBs complete 
untested most work 3 for £3.20 
METER CASES AVO Style 
93/4H x 63/aW x 31/20 black £3.00 
RELAYS 12V 4 pole c/o about 5 amp 
including base 80p 
MIN FANS 3" x 3" x 11/2" 115 VAC £2.00 
KNOBS 1/4 black 4 for 25p 
HEAT SINK with 3 new power 
transistors 8" x 21/2" x'/4" 
40251 SIM to 2N3055 x 2 
40318 NPN 300V 35W £1.50 
NEONS Red Lens 12p 

PROJECT BOARD 4I.C. 60p, 2.I.C. 30p 
Transistor 22 strips x 5" 50p 
13 ASSORTED PANELS mainly for 
components but some can be repaired £ 5 

Lists 20p + large S.A.E. VAT inclusive prices. Add 50p p.p. on orders under £10 
Cat. Available shortly 75p 

JPS Dept., E T.I., 9 East Street, Caine, Huntingdon, Cambs. 0487 840710 

QUANTITY PRICES - SAVE - 
NEW STOCKS BELOW MANUFACTURERS' 
PRICES. Postage & packing add 50p per order. 
SN74141N IC 50p ee. 
BCD Decimal Decoder -Driver 10 for 44p es- 100 
for 40p es 1,000 for 35p ea. 
DISPLAYS by Hewlett-Packard. Seven segment 
DL707 (5082-7750) 95p. Common anode half 
itch red display brand new in maker's canons 6 

for £5.50 for 70p ea. 1,000 for 55p ea. 
TV SOUND. High quality sound through your 
hi -f. Simply plug into your aerial socket, £8.50, as 

reviewed Popular Hi-Fi. 
BURROUGHS 8 DIGIT Panaplex calculator 
display 7 segment 0,25" digits. Neon type with 
red bevel socket and date. £1.95 es. 10 for £17, 
100 for £140, 
HONEYWELL PROXIMITY DETECTOR inte- 
gral amplifier 8V DC £3.50 sa, 10 for £30. 
MULLARD TBA800. IC audio amplifier 95p es, 
10 for £8, 100 for £70, 500 for £300. 
RCA CA3089. FM IF £1.50, 10 for £12. 
RCA CA3090A0. FM decoder £2.50, 10 for 
£20, 100 for £175, 
81.1205 TEXAS, £1.50 es, 10 for E12, 100 for 
£100. 
2N3055 80V version 303 power 10 for £3.50, 

1 o0for £28, 500 for £125, 1,000 for £200. 
BU208 TO3 Texas TV power transistors £1.75 
ea, 10 for £15, 100 for £120, 1,000 for £1 se. 
MC131OP-SN78115N FM stereo decoder 
£1.20 se, 10 for £1 ea, 100 for 85p ea. 
MULLARD AD181-ÁD182 Matched pairs. 1 

pair 80p, 10 pairs £S, 100 pore £50. 
Cartons of 600 pairs £250 EX -STOCK. 
RADIATION DETECTORS Quartz Fibre 
Dosimeters. Pen type with clip with lens end scale 
0-506. Originally over E5 OUR PRICE 95p 
EACH, 10 for £8.100 for £60. 1,000 for £500. 
ORP12 light dependent resistance Mini Type. 2 

for E7, 1 O for £4, 100 for £35. 
TV TUNERS by Mollard UHF 38 rocs size 
33/4x2kx11/4 £2.50 ea. 10 for £20. 100 for 
£175. 500 for £750. 1,000 for £1,250. 
MULLARD TUNER MODULES with data 
LPt171 combined AM/FM IF strip £3.50. LP 

1179 FM front end with AM tuning gang, used 
with LP 1171 £3.50. LP 1 171 and 79 pair £6.75, 
10 pairs for £50,100 pairs for £400. 
CA3085 RCA POSITIVE VARIABLE REG. 
5volt 100m amp variable 1.8-24V 55p ea, 10 for 
£5. 100 for £35. 1,000 for £300. 
MULLARD LP1157 AM tuner modules with 
circuit £2.50 es 10 for £20.100 for £175. 
LUSTRAPHONE RIBBON MIKE £1.50, + pre 
amp on chassis 3 X 2 X 1in. 10 for £12,50. 
TAA881B (14 pin DIL) IC TV sound and FM 
amplifier -detector by ATES on p. circuit board with 
other parts. Complete with data & connections. 
60p. 10 fm £5. 100 for 40p es, 500 for 3Sp ee- 

PREVIOUS LINES IN STOCK 

SAVE - IMMEDIATE DELIVERY 
MARRIOTT TAPE HEADS Quarter track 
Type Each Per 10 Per 100 
XRPSI6 Record/Replay 

£3.00 £25.00 £200.00 
XRPS36. Record /Replay 

fí1,00 £35.00 £250.00 
XES11 Erase £1.25 £11.00 £100.00 
MAINS TRANSFORMERS all 200 / 250V.IN 
Type Current Size Price 
t2V 10001/a 11/2x11/2x1'1 £0.95 
12V 500m/e 134x138xl36 £1.35 
12V tamps 234x25/4 X211 £2.50 
Per 10 less t0%. per 1001ess 20% 
PHOTO CONDUCTIVE CELL £1.25. High - 

power Cds. cell 600mw for control circuits. 
Resistance BOOohm to 4K. Max volts 240. Sire 
11 x1/2!n. 10 for £11, 100 ter £100. 
DYNAMIC MICROPHONE. Low imp. Foster 
insert. £1.45, 10 for £11, 100 for £100. 
UHF TUNER BY GEC. 381+1c/s with slow motion 
tuning.220. 

500 for £1,000. 
r, 10 for £25. 100 

for 
TWO GANG MINIATURE VARICAP TUNER 
500pf with tuning knob, size 3x 11/2x 1 `lin. 
£1.25 s5. 10 for £10. 100 for EBS. 
ATES 014552 AUDIO IC AMPLIFIER 14 PIN 
OIL 300m watts 55p es, 10 for £4.50, 100 for 
£35, 1,000 for 30pes- 
GENERAL ELECTRIC 2+2 watt IC stereo audio 
chips with circuit & data £1.95 es, 
RCA CD4029AE 16 pin DIL presettage up down 
counter 85p each, 25 for £15, 100 for £50, 
1,000 for £355 (in anti static tubes of 25), 
UHF TV TUNER (preamp).with 8F 1130 85p sash. 
Built on PC board 282M (sold without data)10 for 
£4.50, 100 for £35, 1,000 for £250. 
MARCONI IC. Oscillator Datif (T099 can) 30p 
«0, 10 for £2,100 for £15,1,000 for £125. 
PLESSEY SL432A IC IF amplifier (T099 Can) 
85p as 10 for £6, 100 for £35, 500 for £150. 
VHF MODULATORS for '1V games 55p ea. 2 
transistor -on built PC sizes 2X2X1'/nin. 10 for 
£4, 100 for £35, 500 for £150. 
RF Filters for above modulators 20p ea with 
components and coils on built p. circuit, size 
2X2X 1 Pain., 10 for £3.50,100 for £30, 500 for 
£125. 
HIGH VOLTAGETV TRIPLER DIODES BY ITT 
stick type per 10 £1,50, per 100 £18, per 1,000 
£85. 
TBA625 ATES voltage regulators 55p es, 5 volts 
100 m /amps (T099) per 10 £4.50, per 100 £39, 
per 1,000 E280. 12V TBA6258 also. 
18 PIN low profite DIL sockets 12p, 10 for £1, 
100 for £8, 1,000 for Sp ea. 
THYRISTORS Motorola 255061 0.8 amp 60 
volt 19p, 10 for lip s 100 for 13p ea, 1,000 
for 11p as, 10,000 for 10p ea 
ULTRASONIC TRANSDUCERS 40 KC's. 
Pair at £2.95. 10 pairs et £2,50 pair, 100 pairs 
at £2.20 pair. 

lIENRS/, 
EXPORT ORDERS add 10% for carriage 

All mail to: r- -_ _ e, 
404 Edgware Road roeº' 
LPhone 

0don11--723 1008 
England2 L J 

TELEX 262284 TRANSONICS. REF. 1400 

GREENWELD 
443A Millbnook Road Southampton SOI OHX 

All prices include VAT at 15% - Just add 30p post 

VEROCASE SALE!! 
Four popular sizes of Verecase at drasti- 
cally reduced prices - these were part of 
their standard range (75-1411, etc) but 
are in GREEN and have been discontinued 
by Vero. We have purchased their entire 
stock and offer them as below: 
Type No Size Price 
21050 205 x 140 x 75mm £2.70 
21051 180 X 120 X 65mm £2.30 
21052 154X85X6Omm £1.75 
21053 125X65x40mm £1.45 

DIL SOCKETS 
Low profile by TI at lowest ever prices! 

1-99 100-499 500+ 
8 pin .095 .075 .065 

14 pin .105 .085 .075 
16 pin .12 .095 .085 
18 pin .155 .125 .10 

'20 pin .19 .15 . .12 
'22 pin .21 .17 .14 
24 pin .24 .19 .15 
26 pin .26 .21 .16 
40 pin .32 .26 .21 

BULK BARGAINS 
All new full spec devices. Prices per 100 
inc VAT (orders not accepted for less than 
100 of one type at these low prices!!) - 

AD161/2PR £48 6E255 -' £8 
BC107 £7 8E394 £4 
BC108 ' £6 8E450 £7 
BC109 £7 8E451 £5 
BC114 £6 £12 
BC117 £5 BFY50 £14 
BC125 £5 BPY51 £14 
BC147 £5 BFY52 £14 
BC148 £5 BSY95A £10 
BC149 £5 'BU205 £65 
BC159 £5 BÚ206 £65 
BC172C £5 2N1132 £12 
BC182B £4.50 2N2369 £12 

1k £35 2N2894 £12 
10k £310 2N2926Y £5 

BC183B £5 2N2926R £5 
BC184L £5 2N3053 £13 
BC212 £5 2N3054 £34 
ßC213L £5 2N3055 £34 
BC237 £5 2N3442 £100 
BC238B £5 2N3583 £45 
BC252 £7 2N3ß18 £78 
BC3088 £6 2N3702 to£5 
BC230 £7 2N3708 
BC238 £8 2N4401 £5 
BC337 £8 2N4403 £6 
8C348 £5 2N5401 £19 
BC351 £14 
BC557A £5 DIODES 
BCX33 £5 1N4001 £3.50 
BD131 £19 1k £28 
BD132 £20 1N4004 £4.50 
BD181 £50 1k £39 
BD184 £60 1N4006 £5.50 
BD246 £25 1k £46 
80525 £25 1514148 £2.30 
80526 £25 1k £17 
BD173 £13 
8F181 £17 ICs 
6E195 £5 741 8dil £13.50 

'BF197 £5 555 £21.75 
BF198 £5 723 14di1 £32 
6E241 £5 723 T099 £30 
Resistors - Vow 5% carbon film, these 
values only: 220R, 1k, 4k7, 33k, 39k. 
47k, 220k, 330k, 18R. All at £4 per 
1,000 (min qty of one value) or 435.per 
10,000 any mix. 
Allother values from 1R to 10M @ 

£1/100. £7.10/1,000 per value. 
INVERTER 
Prepare for the Power Cuts! Ready built 
inverter, 24V DC 290 x55x37mm, will 
power 6X8W fluorescent tubes. Circuit 
supplied. Only £2.90. 
COMPONENT PANELS 
Z525 Contains 11 800mA 60V 2N5061 
SCRs, 11 6.V8 zenerd, 11 1514004 diodes 
plus Rs, Cs, etc. Only £1 
74 Series ICs - Gates and comptez logic, 
20 asstd ICs on panels £1; 100 !Cs £4- 
Z527 2X6V reed relays, Ex2S030 or 
25230, 6x400V rects, plus Rs. Only 

50p 

OUT NOW 
THE 
NEW 198® 

GREENWELD 
CATALOGUE 

FEATURES INCLUDE: 
60p Discount Vouchers 
Quantity prices for bulk buyers 
Bargain List Supplement 
Reply Paid Envelope 
Priority Order Form 
VAT inclusive prices 

PRICE 40p+20p POST 

lA 400V RECTIFIERS 
Plastic, like 1N4004, type 388F these 
diodes have preformed leads for horizon- 
tal mntg (15mm FC). Supersave price - 
100 for £2.30; 500/ £10; 1000/£18. 

1000 RESISTORS £2.50!! 
New stock just arrived - Carbon Film 2% 
& 5%, i & 1/2 VV, all brand new, but have 
pre -formed leads, ideal for PC mntg. 
Enormous range of popular mixed values 
for just £2.50 /1000; £11/5000; £50/ 
25000. 

POWER DARLINGTON PAIR 
Plastic power (TOP66 case) transistors 
type 80695A/13D696A. Just look at the 
spec!! 70W 8A 45V - Hfe 750 @ 4A!! 
Special low price - £1.20 per pair. 

TMS4030 RAM 
4096 bit dynamic RAM with 300ns 
access time; 470ns cycle time; single low 
capacitance high level clock i/p; fully TTL 
compatible; low power dissipation. Sup- 
plied with data £2.75. 

BUZZERS. MOTORS 
& RELAYS 

Z401 Powerful 6V DC buzzer, all metal 
construction. 50mm dia x 20mm 70p. 
Z402 Miniature type buzzer, 6-9 or 12V, 
only 22-15 X 16mm. Very neat 53p. 
Z450 Miniature 6V DC motor, high 
quality type 32mm dia x 25mm high, with 
12mm spindle. Only £1. 
A372 Audible Warning device - solid 
state circuit drives high efficiency trans- 
ducer 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. 
W892 Heavy Duty 12V relay, ideal for car 
use - single 15A make contact. Coil 25R 
in sealed metal can with mounting bracket 
85p. 
W890 OIL Reed relay SPCO 2.4-10V, 
200R coil. Only £2.20 

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. 
K001 50V ceramic plate capacitors, 5%, 10 of 

. each value 22pF to 1,000pF. total 210 £3.89. 
K002 Extended range 22pF to 0.1u F, 330 values 
£5.53. 
K003 Polyester capacitors, 10 each of these 

alues, 0.01, 0.015. 0.022, 0.033, 0.047. 
0.068, 0.1, 0.15, 0.22. 0.33. 0.47e. 110 
altogether for £5.07. 
K004 Mylar capacitors, min 100V type 10 each 
all values from 1,000pF to 10.000pF. Total 130 
for £4.05- 
K007. 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 £3.59 
K005 Extended range, as above. also Including 
220. 470 and 1000 P F. Total of 100 for £8.05. 
K021 Miniature carbon film 5% resistors CR25 or 
similar. 10 of each value from 106 to 1M. E12 
series. Total 610 resistors £6.15. 
K022 Extended range. Total 950 resistors from 
1R to t0M £8.50. 
K041 Zener diodes 40omW 5% BZY86. etc. 10 
of each value from 2.7V to 36V, E24 series. Total 
280 for £16.37. 

VU METERS 
Voo2 Twin type. 2 metres 40 x4omm 
and driver board, supplied with circuit and 
connection data, £3.50. 
Voo3 New type, just in. Twin type 
moulded in one piece, 80x40mm (no 
driver board but suitable circuit supplied) 
£2.50. 
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A Range of Performance from 
HAMEG 

.. 

HM307 SingleTrace DC-10MHz 
Plus Built. in Component 
Tester 

HM312 Dual TraceDC-20MHz, 
5mV/cm, Ful I X -Y, 30MHz 
Trigger, Plus TV Trigger 

HM412 Dual Trace DC-20MHz, 
2mV/cm,X-Y,40MHz 

350 Trigger, Plus Sweep Delay 
HM512 DualTraceDC-50MHz, 

5mV/cm, X -Y, 70MHz 
Trigger Sweep Delay, 
Plus Single Shot, Sweep 
Delay and After Delay 
Trigger 580 

HM812 Dual Trace as per HM512. 
Plus Storage, Automatic 
Storage and Varia ble 
Persistence 

E 

149 

250 

1325 

For FULL DETAILS and 
DISTRIBUTOR LIST 
Contact 

Prices UK List ex VAT 

Hameg Ltd., 
74-78 Collingdon St., 

Luton, 
Beds. 

LU1 1 RX. 

PERFORMANCE AND RELIABILITY 
ARE THE SEALS FIRMLY STAMPED 
ON THE COMPLETE HAMEG RANGE 

AND IT IS A COMPLETE RANGE 

Tel: (0582) 413 174 

TRANSFORMERS 
Panel Meters, Bridge Rectifiers, Power Supply Units 
Multimeters - Semi Conductors - Timers - Safebloc slAl 

1 

l 

THE'firm for 
'Send 30p stamp for the 
Speakers, Drive Units, 

415-27, discount 
- - - 

i 

world's 
Kits, 

price 

speakers! 
Crossovers, 

list. 

' 
best 

® 

catalogue of 
etc., and : 

Minimum & Sub Miniature 
Milli- Ref. Price 
amps No. £ P&P 

Volts 
3-0-3 200 238 2.45 .65 
0.6, 0.6 1A 1A 212 2.85 .70 
9-0-9 100 13 2.15 .65 
0.9, 0.9 330 330 235 2.00 .65 
0-8-9, 0-8-9 500 500 207 2.60 .70 
0-15, 9 201A 208 3.70 .70 
0-15, 0.t 5 200 200 236 2.00 .65 
420, 0.20 300 300 214 2.60 .85 

3.35 .85 
0-1520,12-20 0-15-20 IA 01(A0) 206 4.45100 
0-15-27, 0-15-27 500 500 203 3.90 .85 

0.15-27 to to 204 5.95 1.00 
12 AND/OR 24 VOLT 
Ps: 220-240 Volts 

Amps Price 
12v 24V Ref.. £ P&P 
0.5 0.25 111 2.15 .70 
1.0 0.5 213 2.60 .85 
2 1 71 3.10 

.85 

8 á 108 i.3ó 7.95 
10 5 72 8.10 1.15 
12 6 116 8.70 1.15 
16 8 17 10.70 1.25 
20 10 115 13.70 1.45 
30 15 187 16.70 1.45 
60 30 226 33.20 1.75 

30 VOLT (Fri: 220-240V) 
Sec: 0-12-15-20-24-30V 

Ref. Price 
o. 

° 
ps 

N79 £32.70 .45 

P.85 

85 
2.0 3 5.45 1.00 
3.0 20 6.15 1.15 
4.0 21 6.45 1.15 
5.0 51 9.45 1.15 
6.0 117 10.95 1.15 
8.0 88 14.20 1.45 

10.0 89 16.45 1.45 

50 VOLT Pn: 220-240 
Sec: 0-19-25-33-40-50V -33-40-50V 

Firice 
GPs No. £ P&P 

0.5 102 3.45 .85 
1.0 103 4.45 1.00 
2.0 104 7.15 1.15 
3.0 105 8.45 1.15 
4.0 , 106 10.70 1.25 

.0 107 14.95 1.45 
8.0 118 20.05 1.65 

10.0 1 19 23.95 2.15 _ 
ri: 220-24 60 VOLT4-3(P0-40-44-600) 

Sec: 0-2221 

Ref. Price 
Amps 

N24 3.70 £ 
P 
85 

1.0 126 5.45 1.00 
2.0 127 7.40 1.15 
3.0 125 10.95 1.25 
4.0 123 12.20 1.45 
5.0 40 14.00 1.55 
6.0 120 17.45 1.55 

AUTO TRANSFORMERS 
Input/Output Tapped 0-115-210-240V 
VA Ref. Price 
(Watts) No. £ P&P 

20 113 2.50 .85 
75 64 3.95 .85 

150 4 5.45 1.00 
Input/Output -220-2 pad 
0-175-210-220-240V 
300 53 9.05 1 15 
500 67 10.70 1.45 
1000 84 18.45 1.55 
Also 1500/2000/3000VA 
MAINS ISOLATING (Centre Tapped & 

Pri:S120/240V 
PricéS:120 

240v 
VA Ref' 

60(Wa No. £ P&0 
6.45 1.00 

100 150 7.45 1.25 
200 151 10.95 1.25 
250 752 13.15 1.45 

153 16.15 1.55 
1000 156 36.95 j:2, 

AUDAX BAKER BOWERS & WILKINS 
CASTLE CELESTION CHARTWELL COLES 
DALESFORD DECCA EMI EAGLE ELAC 

FANE GAUSS GOODMANS I.M.F. 
ISOPHON J R JORDAN WATTS KEF LEAK 

LOWTHER McKENZIE MONITOR AUDIO 
PEERLESS RADFORD RAM RICHARD ALLAN 

SEAS TANNOY VIDEOTONE 
WHARFEL ALESHACKMAN AUDIOMASTER 

TANGENT STAG YAMAHA 

I 

- 

WILMSLOW AUDIO Dept. Ell 
- - 

SWAN WORKS, BANK SQUARE, WILMSLOW 
CHESHIRE SK9 1HF 

Discount HiFi, etc., at: 
5 Swan Street 

TEL. WILMSLOW 529599 FOR SPEAKERS 
WILMSLOW 526213 FOR HI -Fl 

Please add VAT at 15%7a 
Barclaycard and Access facilities 

available ` Trade and Education Welcome 

Williams eat 
n He me Bay, Kern BAYDIS Herne Bay 64586 
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PROJECT 

The points controller (above) can control up to sixteen sets of points or relays. It can activate 
several times per second. The set of points chosen is shown on the row of LEDs on the front 
panel. Think about your own particular points control needs before you start to build this 
unit. The data distribution unit is shown on page 91. 

epoxied to the front panel. Our con- 
troller unit connects to the decoder/ 
data -distributor unit via 
approximately 3.5 metres of 3 -core 
coiled cable and a 3 -pin DIN plug and 
socket. 

The main power supply unit (below) has electronic overload on 
its output and can power up to four sets of track systems 
simultaneously. 

The train controller (above) gives exceptionally fine speed control, from 
crawl to supersonic (well nearly). There's also a built-in track cleaner to 
keep things running smoothly. 
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Fig.1. Circuit diagram of the voltage 
controlled mixer. 
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PROIECT: VCM 

HOW IT WORKS, 
30, from Curtis Electromusic 

contains two voltage controlled 

p 
ers each of which consists of a van. 

able cell and a log converter. The gain 
cell is the curren-in, current -out type and 
has simultaneous linear and exponential 
controls. The log converter generates the 
logarithm of the linear control input current 
while transmitting the exponential control 
input unchanged to its output. 

Reference to the circuit diagram and 
Pins I to 9 of ICI illustrate the basic pria- 
clple of the design and some of the features 
of the CEM 3330. The signal input (Pin 4) 
is a summing node and can, therefore, 
accept multiple inputs. In this application 
where we require independent control over 
each input only one input has been provided 
and with R2 100k the signal level should". 
be kept to ±10V. R3 and C7 are campen- 

,, sation components and the diode, DI, is to 
prevent latch -up problems. Rl connected to 
+15V provides a reference current to the 
gain Bell and this current should be limited 
to 100 uA for best linearity. The design is 
based on proportional mixing of up to four 
signais and thus the linear control input is 
used :to independently control the gain of 
each sonal input. Again this is a summing 
rode input at Pin 7 which allows manual 
control of gain via RV1 and R6 or external 
control via RS without additional op amps. 
By using a 150k resistor for R6 the control 
pot can make use of the standard +15V 
supply and provide the same gain as a 10V 
external control signal applied to the 100k 
resistor, R5. R7 and CS compensation net 
work stabilise ` the log converter. C9 is for 
compensation of the gain cell. A master 
galoi control is obtained by injecting a small A 

voltage7 into the exponential control input .; 
(Pin 6). This voltage is derived from RVâ, 
R35 and R36 and is common to the four 

ut stages. 
The overall gain of the VCA is given by 

R,, 
IG . e VCE,v I 

where RF is the value of the output resistor 
(R34); Ri the signal input resistor (R2); 
Ici, the linear control current developed 
across RS (or R6); IREF the current input 
to Pin 2 via RI; and VCR the exponential 
control voltage. This equation indicates how 
the mixer may be altered to suit other signal 
and control levels. 

One of the unique features of the CEM 
3330 is that the operating point of the 
amplifiers may be set anywhere from Class 
B to ,Class A according to which parameters 
are most important in a particular appli- 
cation. The quiescent standby current of ; 

the signal -carrying transistors is varied by 
placing a resistor between the lER pin (Pin 
S) and the idle current adjust pin (Pin 8). In 
this application the amplifiers are run Class 
AB with the 6k8 resistor (R4) providing 
a standby current of about 7 uA. 

four signal input and control ^DSTORTION 
identical and their output currents are 

GAIN,V 2 7 
TRIM 

summed at 1C3 and converted to a voltage 
across R34. This voltage is applied to Ql DISTORTION 

which is turned on when the peak output TRIM 
E 

voltage is about 9V5 (normal signal level 
for the synthesiser), which is set by the vol- - SIGNAL 
tage divider R29, R30. Q2 is also turned on - 

INPUT I C 
when this peak voltage is reached and the 
LED (D5) will then light up. At constantziEXPONEMIAL 
amplitude high frequency the LED will CONTROL, . 
tend to glow dimly but intermittent peak 
voltages are clearly indicated. EXPONENTIAL 

The output voltage from 1C3 also goes CONTROL, ,, 1.2. - 
both VCAs in 1C4 which is configured 
a similar manner to ICs 1 and 2 except 

that the exponential output is grounded. 
The amplifiers and associated op amps 
(ICSa) and-ICSb) are set to unity gain when 
a 10V control voltage is applied to R42 or 
R47. The panning effect is obtained through 
IC6 and associated components which pro- 

coMPENsnTIGN 9 v..-,o v vides a 10V output; with zero volts at R47, _ C o RV6, and 0V when there is 10V at R47, 
or when RV6 is fully clockwise. The left 
and right outputs are obtained by eon- Fig.2. The internal structure of the CEM 3330 
vesting the current to a voltage across dual VCA. 
resistors R55 and R53 respectively. The use 

op amp, ICS, provides low impedance 
outputs. 

The CEM 3330 may be trimmed for 
precision control of gain and for use in high 
quality audio applications. The arrangement 
used in this design is entirely satisfactory for 
its intended use with high signal levels. 

OUTPUT,Io C -,e GROUND 

A 
-E OUTPUT, I. 

} i8 GAINy 

-,5 SIGNAL 
INPUT, i¡ 

Lß_,2 LINEAR 
CONTROL. I,, 
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100k 
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-15V 

OUTPUTS 

r C 

100k 

O =JACK SOCKET 

Fig,3. Circuit diagram of the simple processor. 
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C2 

-} R14 - 
C1 - H R9 R10 F -- 

-I R43 

---I R35 }--- 

-- f R36 }--- 

H R16 I -- 
--I 016 }-- 

PARTS LIST 
-15V 

EXT. RESISTORS CONTROL 1 

MAN. CONTROL 1 R1,14,20, 0k 1% metal âïlrn ' 

1 28,50,52 SIGNAL 

R2,5,11, 10lk GAIN 

OV 12,16,18,23, 
26,31,37,42, EXT. CONTROL 2 

45,47 MAN. CONTROL 2 

R3,7,9,13, 1k0 SIGNAL 2 

17,19,22,2 Î , SIGNAL 3 

33,36,38,43, EXT. CONTROL 3 

3 46,49,54,56 MAN. CONTROL 

R4,24,41 6k8 
R6,10,15, 150k 
21,48 
R8,25,40 750R 
R29 15k 
R30,34 24k 
R32 39k 
R35 330k 

EXT. CONTROL 4 
R39,44 300k 1% 
R51,57 100k 1% 

MAN. CONTROL 4 
R53,55 51k 

SIGNAL 4 

POTTENTIOMETER.S 
LED 

RV 1-6 100k lin 

O2 ---{ R 12 I-- 015 F-- 

.--. .- --- R17 - R13 
--(c4)-- - R 19 }-` 

J C19 

R34 i-- H 820 

H R28 I- --1 R24 f-'- 
025 I-- -{ R22 

R23 

F-- 

n 

-1 -- 
04 ---{ 

[1j R 27 

_-_--{ 

R 21 

_¡ 

C16 I R26 }- 
H R 38 I- 033J- 

- 042 i- 
1 R41 1-- 

C22 - R45 j-- 

-( C25)-- 

C24 l 

R49 I-'- D? F 
R46 /-- 

i R47 }-'- 

- { 1148 

-i R52 
I 

L 

zrx 

m C 

4 

Using The Mixer 
A few guidelines on use are given to 
demonstrate the versatility achieved 
by incorporating voltage control. 
1. A simplistic view would be to consider the 
mixer as four voltage controlled amplifiers with 
a common output. One technique often applied 
to a VCA is amplitude modulation (tremolo). 
Usually, however, the VCA is one of the last 
stages and, if a number of signals have been 
combined in a conventional mixer prior to the 
VCA, then the total signal has to be amplitude 
modulated. Using the voltage controlled mixer 
only parts of the signal need be modulated and 
the resultant effect can be more pleasing. 
2. One of the early works with a synthesiser 
was Morton Subotnick's "The Wild Bull," 
recorded in 1968. In this work extensive use is 

made of a sawtooth waveform (high harmonic 
content) which is separated into four octave 
bands to provide the signals for a four -channel 
voltage controlled mixer. Each channel was 
controlled by an ASDR envelope shaper gated 
from a sequencer. This arrangement allows the 
separate timbral characteristics of any sound to 

H R55 }^- 

R56I- 

Z 

1 
R 54 I- 

-'{ R53 }-- 

C26 

C5 

J 

OUT LEFT 

OUT RIGHT 

EXT. CONTROL OF PAN 

MANUAL CONTROL OF PAN 

+15V 

Fig.4. Component overlay of the VCM. 

be independently treated. Furthermore, byl 
varying the speed of the sequencer the charac- 
teristics of the sound can be made to vary 
widely, for example, as the rate is increased the 
four bands begin to sound simultaneously. 
Only a simple digital sequencer is required for 
the above and the voltage controlled mixer 
becomes the heart of a useful music making 
instrument within the body of the synthesiser. 
This type of approach is particularly useful for 
those without access to multi -track recording 
equipment. 
3. Adding and subtracting waveforms from 
two or more oscillators set to different pitches 
has not been widely used with synthesisers due 
to the tendency for the voltage controlled 
oscillators to track at different rates. The latter 
makes it impossible to maintain the same tone 
quality over several octaves. With the incorpor- 
ation of synchronising facilities in modern 
VCOs this problem is overcome and additive 
and subtractive synthesis is a worthwhile field 
of exploration. Of course, subtractive synthesis 
is already widely employed by filtering techni- 
ques but more subtle tones can be obtained by 

mixing techniques. 

CAPACITORS 
C1,2 470n polyester 
C3,4,5,6 100n polyester 
C7,8,11,12, 10n polyester 
13,15,16,18, 
20,21,23,24 
C9,10,14, i50p polystyrene 
17,22,25 
C19 130p polystyrene 
C26,27 22p polystyrene 

SEMICONDUCTORS 
IC1,2,4 CEM3330 
IC3 - TL081CP or equivalent 
IC5 T1A82CP or equivalent 
QI BC558 
Q2 BC548 
01,2,3,4,6, 1N4148 (1N914) 
7 
D5 Red LED 

BUYLINES 
The voltage controlled mixer PCB and 
all the components shown on the cir- 
cuit diagram are available for £24.62 
including postage and VAT from Digi- 
sound Limited, 13 The Brooklands, 
Wrea Green, Preston, Lancashire PR4 
2N0. 

90 ELECTRONICS TODAY INTERNATIONAL - MARCH 1 980 



- - PRgEÇE VCM 

4. A major application of the voltage control- 
led mixer is the ability to alter loudness and 
harmonic content -with pitch. One of the critic- 
isms of 'live' electronic music is the precise 
nature of its sounds and the initial excitement of 
a new sound turns to boredom as the brain 
adversely reacts to its repetitive nature. By 
applying the keyboard control voltage (or its 
inverse, or a proportion of either) to one or more 
of the mixer control inputs then the amplitude 
or harmonic content (often both) will vary with 
pitch and so provide a useful means of 
dynamically altering the timbrai characteristics 
of the sound. 
5. Applying a low frequency waveform to the 
pan control input can produce some interesting 
spatial and rotational effects, but for greatest 
impact this technique should be used sparingly. 
6. Mention has been made of waveforms, 
envelope shapers and keyboard voltage for 
control of the mixer and in common with other 
voltage controlled modules any variable voltage 
source may be used. A foot pedal control 
adapted to provide a 10V output is particularly 
useful in conjunction with a mixer. 

Processor Module 
As discussed in Part 1, the low output 
impedance and high input impedance 
of the modules allows one output to 
drive several inputs without over- 
loading or introducing appreciable 
errors. Thus attenuators should be on 
inputs rather than outputs so that 
their level can be independently ad- 
justed. Likewise the modules should 
ideally have a number of commoned 
output sockets to facilitate distribu- 
tion of the signal to other modules. 

Additional attenuating poten- 
tiometers and jack sockets add to cost 
and also take up valuable panel space 
and so for situations where the con- 
trols are used infrequently a distribu- 
tion panel was discussed last month. 

A suggested configuration for the 
module (a 'processor') is two distribu- 
tion blocks which allow one input to 
be distributed to three outputs with or 
without attenuation. 

Secondly, there are a further two 
The mixer PCB attached to its front panel. 

blocks which may be used as above, 
or the signal maybe inverted via an op 
amp. In this instance inverting means 
subtracting the input voltage from 10 
volts and not turning a positive input 
voltage into a negative one. This is 
achieved by adding components R3 
and TP1 to a conventional unity gain 
inverter. 

Another addition is the so-called 
lag processor' which is simply a low 
pass filter and akin to the usual por- 
tamento circuit. This is useful for 
slowing down fast control signals and 
also for delaying control signals. 

Construction 

Because of the simple construction of 
the circuits no printed circuit board is 
shown but a few construction hints 
may be of value. For the inverter a 
BIFET type op amp (LF 351, TL 081, 
etc) should be used to prevent distor- 
tion of high frequency or fast signals. 
The main precaution is to keep the 
signal input resistor close to the in- 
verting pin. A small capacitor (10 or 
22p) across the op amp also reduces 
the likelihood of instability. Further- 
more, if you decide to install more 
than two inverters on a board then 
100n decoupling capacitors mounted 
close to the power supply pins of the 
IC will prevent the tendency of these 
devices to talk to one another. The 
circuit should be wired up so that the 
inverter stage is disabled when input 
jack socket 'B' is in use. 

A LM 1458 type op amp should be 
adequate for most applications of the 
lag processor. RV1 = 2M2 and Cl = 
220rì will provide sufficient delay and 
since short delays are the most useful 
a polyester capacitor may be 
employed. ETI 

Panel layout of the mixer. 

The mixer PCB installed in its case. 
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MORE BIGVALUE 
FROM YOUR TANDY STORE 

1000 OHMSNOLTS AC/DC 
8 RANGES 
Handy multitester for 
home and work -shop. 
Easy -to -read two colour 
5cm meter, pin jacks for all 
8 ranges. Reads AC and 
DC volts: 0-15-150- 
1000 DC current; 
0-150 mA. Resistance: 
0-100,000 ohms. 
Accuracy: ± 3% full scale 
on DC ranges, 
± 4% on AC ranges. 
Complete battery. 
22-027. REG. PRICE 

TRANSISTORIZED : 

SIGNAL 
TRACER 

Spot circuit troubles and 
check RF, Wand audio 
signals from aerial to 
speaker on all audio 
equipment. With 9V 
battery, instructions. 
22-010. 

REG. 

PRICE£9.9 5 
REALISTIC DX 300 
General coverage receiver. Quartz -synthesised tuning 
digital frequency readout. 3 -step RF Attenuator. 6 - 

range preselector with LED indicators. SSb and CW 

demodulation. Speaker. Code oscillator. Batteries (not 

included) or 12V DC. 20-204. 
^^// ^/ 

REG. PRICE£229. 95 

You save because we design, 
manufacture, sell and service. 
Tandy have over 7,000 stores and dealerships 
worldwide. Over 2,500 products are made 

6 -DIGIT 
FREQUENCY 
COUNTER 
Counts frequencies 
from 100 Hz to over 
45 MHz with 100 mS 
gate time. Accuracy is 

3 ppm at 25°C or less 
then ± 30 Mkz on 10 
MHz! Overload - 
protected 1-meg 

input. Sensitivity, 30 
mV up to 30 MHz. 

Req. 9V battery. 
22-351. REG. PRICE 

DIGITAL IC LOGIC PROBE 

Unique circuitry makes ita combined level detector, 
pulse detector and pulse stretcher. Hi -LED indicates 
logic "1". Lo -LED is logic "0". Pulse LED displays 
pulse transitions to 300 nanoseconds, blinks at 3 Hz 

for high frequency signals (ùp to 1.5 MHz). Input 
impedence: 300K ohms. With 36" power cables. 
22-300. 

REG. PRICE S19.95 
DYNAMIC 
TRANSISTOR 
CHECKER 
Shows current gain and 
electrode open and short 
circuit. Tests low, medium 
or high power PNP or NPN 
types. Go/no-Go test from 
5-50mA on power types. 
22-024. 

REG PRICE 

£9.95 

specifically for or by Tandy at 16 factories 
around the world. The quality of our 
products has been achieved -by over 60 years 
of continuous technological advancement. 

KNOWN AS RADIOSHACK IN THE U s. A. MAKERS OF THE WORLDS BIGGEST SEL. LING MICROCOMPUTER TRSBC 

The largest electronics retailer in the world. 
Offers subject toavailabillty. Instant credit available in most cases. 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. 

MULTITESTER 
Dual FET imput for 
accuracy and minimum 
loading. 11.5cm mirrored 
scale. DC volts, 0-1-3-10- 
30-100-300-1000. DC 
current 0-100 a. 0-3-30- 
300 milliamp. Resistance 
0-30-300-3k-30 1C-1 
megaohm. 0 -100 -1k - 
101C -100K-3 
megaohms. Req. 9V 
battery. 22-209. 

REG PRICE 

£29.95 
SIGNAL INJECTOR 
For RF. IF, AFcircuits. 
Maximum accuracy. Easy 
pushbutton operation. Needs 
two "AA" batteries. 

REG. PRICE £2. 79 
AC/DC CIRCUIT 
TESTER 
Accuracy in 1-300 volts 
ranges. Safe in live -dead 
circuits. Needs two "AA" 
batteries. 22-4034. 

REG. PRICES 1.99 
VARIABLE POWER SUPPLY 
Power project boards. IC's, other low -voltage DC 

equipment. Load regulation: less than 450mV at 1 

amp at 24V DC. Ripple: less then 25mV. Maximum 
output current: 1.25 amps. Switchable colour -coded 
meter reads 0-25V. DC and 0-1.25 amps. Three-way 

binding poststakewlres, banana plugsordual banana 

plugs with 0.75"centres. For 220/240V AC. 

22-9123 £3 5.9 5 EG PRICE 

ANDY 
DEALER 

Most items also available 
at Tandy Dealers. Look for this 

sign in your area. 

Tres -- 
Prices may var. a' __ 
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TECH TIPS 

Grand Prix 
M. R. Harrison 

Grand Prix can be played on the fol- 
lowing calculators - Casio fx-201 p 
and Casio Profx-1. 
The game is played by the calculator 
explaining the conditions of the road 
by means of a skill factor. The condi- 
tions are as below: 
1.5+ Excellent conditions and on a' 
straight. 
1.4+ Very good. 
1.3+ Good. 
1.2+Reasonable road surface but 
bends in road. Take care. 
1.1 +Greasy road surface due to 

water. 
1.0+ Oil !!!! DANGER. 

The player whose turn it is, decides 
how fast he dare travel without 
crashing. The faster the speed the 
further the distance the player's car 
will travel. The winner is the first 
person to travel a chosen distance. 
The game is played as follows: 
1. Press start. 
2. Skill factor is shown for player 1. 
3. Player 1 enters his required 
speed. 
4. Total distance player 1 has travel- 
led will only be displayed if player 1 

did not crash. 
5. Skill factor is shown for player 2. 
6. Player 2 enters his required 
speed. 
7. Total distance player 2 has travel- 
led will only be displayed if player 2 
did not crash. 
8. Go to stage 2. 

The first part of the program is to 
obtain a random number between 0 
and 1. This is done by multiplying 
another number between 0 and 1 

again by -3.94. To the result, 1 is 
continually added until the result be- 
comes positive. This result is used in 
obtaining the next random number in 
the same way and also in the next 
stage of the program, which is to 
obtain a skill factor. The skill factor is 
found by dividing the random number 
previously calculated by 2 and then 
adding on 1 .021 . 

fEATURE; 

Example game of "Grand -Prix". 

Winner is the first player to travel 1000 km. Pre -load store 3 with 0.25. 

Skill Factor 

Player 1 

Speed 
(kmph) 

Dist Travelled 
(km) 

Skill Factor 

Player 2 

Speed 
(kmph) 

Dist Travelled 
(km) 

1.03 10.00 0.15 1.49 100.00 80.81 
1.17 20.00 5.92 1.44 90.00 crash!! 
1.35 30.00 24.46 1.21 20.00 88.14 
1.28 23.00 35.91 1.49 110.00 177.44 
1.15 20.00 41.21 1.49 120.00 274.60 
1.16 20.00 46.78 1.46 120.00 crash!! 
1.27 30.00 61.15 1.03 15.00 275.08 
1.45 110.00 crash!! 1.30 35.00 293.68 
1.41 100.00 crash!! 1.46 100.00 crash!! 
1.30 35.00 crash!! 1.45 80.00 354.48 
1.32 35.00 80.86 1.34 37.50 376.95 
1.25 25.00 92.16 1.09 20.00 crash!! 
1.22 23.00 101.14 1.23 25.00 387.13 
1.14 20.00 107.94 1.34 44.00 crash!! 
1.27 25.00 119.92 1.04 10.00 387.43 
1.46 90.00 189.52 1.28 33.00 403.72 
1.50 150.00 crash!! 1.12 15.00 406.67 
1.13 17.50 193.55 1.08 20.00 crash!! 
1.26 25.00 204.90 1.07 12.00 407.96 
1.30 35.00 223.93 1.38 50.00 441.47 
1.07 10.00 225.01 1.31 45.00 crash!! 
1.38 52.00 259.54 1.09 15.00 443.53 
1.25 30.00 crash!! 1.13 17.50 447.14 
1.11 15.00 2§2.25 1.16 20.00 452.72 
1.46 90.00 crash!! 1.27 30.00 

ETC 

By keeping a record of one's attempts, the player can soon realise how fast he may go 
with certain skill factors. 
For a new game, stores 7 & 8 have to be cleared. 

GRAND -PRIX Steps: - 
ST*0: GOT09: 1=9: GOT08: 13 
GOT09: I=K2: GOT08: GOTOO: 27 
SUB*9: 3=3x6: 36 
ST*4: 3=3+9: 45 
I F3=K0:4:5:5: 57 
SUB*8: 1M=3÷ K2+0: 69 
ANS IM: 72 
2=9 10x x IM TAN: 80 
I=13K3: 87 
ENT IM: 90 
1=IM: IF IM=2:1:1:3: 105 
ST*1: I=I+K3: 115 
IM=3SINx1+IM: 124 
ANS IM: 127 

Pre -load memory stores as below: - 
Store 9 ... 
Store 6... 
Store 0 .. . 

Store 3 ... 

1 

-3.94 
1.021 
any number between 0 and 1. 

Rad -Deg -Grad switch must bet set on "Radians". 
For a new game, stores 7 & 8 have to be cleared. 
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All these only 
from HENRY'S 

over a hot soldering 
iron 

the 
more slaving 

he Nascom 1 is now supplied BUILT!t 

small stern is 

Britain's llycon51 
constructed outo 

slot 

available fully 
r own housing for the still only 

usly 

into 
price of £175 plus AT ( 

low65 
lusVAT'i. 

EX -STOCK 
£165 p 

cSC 
in S1 Mt?`' 

12" x8" PCB carrying 5L 5L 

MOS memory packages 

There is on -board 

unmodula _A 
Th=' 

c 
S O e e 

eve,:; 
ser RAM 

C .,IdardZ80which 
GOOQ' 158 ecutin 

all 8080 code. 

5 ,1s indudin9 

NASCOM-2+FREE 161( RAM 
Here's an offer you can't refuse: 

Because of the lack of availability of MK 4118 
RAMs, Nascom Microcomputers is supplying its 
Nascom 2 without the 8 spare 4118s but with a FREE 

16K dynamic RAM board. 
When the 4118s become 

NASCOM-2 available, Nascom 2 

with purchasers can have them 

32K RAM at the special price of £80 
+ VAT for the 8K. 

So, for £295 plus VAT 
this is what you get: £345 VAT 

P&P 1.50 

WITH FREE 
POWER SUPPLY. 

MEMORIES MICROPROCESSOR 
MK4116 16K £7.00 Z80A which will run at 4MHz but is selectable between 1 /2/4 MHz. 

Buy 
British 
It's 
Best!! 

DYNAMIC RAM 
8' for £55.00 
MK 4027 4K 

£3.80 
8 for £27 

2708 £8.50 
2102 £1.20 
2716 £32.00 

Full List P.O.R. 

The Nascom IMP (Impact Matrix Printer) features are: 
0 96 character ASCII set 

(includes upper/lower case 
Automatic CR/LF. 
Accepts 8+" paper. 

60 lines per minute. 
80 characters per line. 
Bi-directional printing. 
10 line print buffer. 

FERRANTI COMPUTER KEYBOARDS 

60 Key ASCII Coded in steel case In good condition 

Latched output complete with Plug & Cable 
at only 

+VAT CENTRONICS with circuit to convert to T.T.L. levels. £ZJ p/P £2.50 

MEMORY 
16K RAM board 
(expandable to 32K). 

8K Microsoft BASIC. 
2K NAS-SYS 1 

monitor. 
1K Video RAM. 
1K Workspace/ 
Scratchpad RAM. 
Main board sockets 
for the 8x4118s or 
2708 EPROMS. 

HARDWARE 
Industrial standard 12" x 8" PCB, through hole plated, masked 
and screen printed. All bus lines are fully buffered on -board. 

INTERFACES Licon 57 key solid state keyboard. 
Monitor/domestic TV interface. 
Kansas City cassette interface (300/1200 baud) or RS232/20mA 
teletype interface. 
The Nascom 2 kit is supplied complete with construction article 
and extensive software manual for the monitor and BASIC. 

EXPANSION NASCOM-1 
*Expansion buffer board .. £32.50 
MEMORY KITS (inclusive all 
hardware) 

81( 
16K 
32K 

*/Q board with decoders and 
all hardware except ICS will 
accept up to 3 PIOs, 1 CTV and 

1 UART £35 
NEW. T.4 operating system in (2) 
2708 EPROMS UPWARDS, 
COMPATIBLE FROM T2 and B -BUG 

£25.00 
NAS SYS 1. MONITOR .... £25.00 

£85 
£140 
£200 

Programming Manual .... £4.50 
*Power supply for up to 
32K expansion Mk II £24.50 
*8A power supply for larger 
than 32K expansion £60.00 
i*Expar..sion card frame £29.50 

EPROM programmer .....19.11 
SMART -1 £7485 
Tiny Basic _ £25.00 
Super Tiny Basic (with editor and machine 
utility routined) £35.00 
Zeap assembler editor £32.00 
8K BASIC ROM - 

£40.00 
Naapen Text Handler £40.00 
Disassembler 

NASCOM IMP PLAIN 
PAPER PRINTER 
Fully built and housed in a stylish enclosure 
for just £325 plus,15%VAT.Interfaces with 
all micro computers. Deliveries Ex -Stock. 

e Optional tractor feed. Baud rate from 110 to 9600 
External signal for optional synchronisation of baud 

HALF PRICE 
OFFER 

Your London & National Nascom Distributor. 
Export Orders deduct VAT, but add 5% carriage 
Official Export & Educational Orders welcome 
Our Telex 262284 Mono Ref. 1400 Transonics 

80 

COMPUTER SEND 
BROCHURE 15p 
FREE STAMP 

EXCLUSIVE TO HENRY'S 
50% OFF MAKER'S PRICE 

Software selectable 20, 40 and 80 
column using 120mm aluminium- 
lsed paper. 1 roll supplied. 

150 lines per minute. 
Centronics parallel data interface 

for Nascom, Tandy, etc. 
0240volt mens iAnOt- 

ASCII character set 
Paper feed, and on/off select switches 

Audible 'BELL' signal Weight bibs 
Size: 13" x 10}" x 41" LIST PRICE £400 

New, boxed and fully guaranteed 

column 

P1 PRINTER 

Our Price £195.00 
plus VAT post FREE 

Spare paper £9 for 3 Rolla + VAT 

lig/VRÿS 
Computer Kit Division 

404 Edgware Road, London, W2. England 
01-402 úe22 

colJ 
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FEATURE: Tech Tips 

Gyrator Smoother 
J. P. Macaulay 

Although this circuit was developed to 
supply a well smoothed supply to a 
stereo class A amplifier it is well suited 
to many other applications. The 
circuit is based on the dual op amp 
LM358. Al is used as an gyrator, Cl 
being amplified by the ratio of R3 to 
R4, ie 1000X. The simulated capaci- 
tor thus formed between the output of 
Al and ground is 100n. 

R5 and RV1 set the output volt- 
age whilst R4 in series with the 
'capacitor' forms a smoothing net- 
work with a time constant of 10,000 
seconds! In order to avoid protracted 
turn on times the diode, D1, rapidly 
charges Cl to within OV6 of the 
nominal output voltage within two 
seconds. Ripple is not measurable 
with the prototype when supplying 
3A into a load. A2 and the Darlington 

6-30V 

+ VIN 

IC1 

Ovo 

R1 
100k 

R2 
1k0 

RV1 
10k 
LIN 

R5 
2200 

R4 
100k 

R3 
100k 

Cl + 
100u 

D1 
1N914 

IC2 

Q1 
BFX84 

02 
2N3055 

Ovo 

/7777 

output pair Q1 and Q2 form a voltage 
follower with an output current 

O 

capacity in excess of 10A, if Q2 is 
mounted on a hefty heatsink. 

Motorcycle Anti -Theft 
Alarm 
C. R. Goble 

IC1a,b form a monostable triggered 
by mercury switch Si .IC 1 c then pro- 
vides a low output, allowing the 
charge on C5 to decay over a couple 
of seconds through R7. After this 
short delay IC1d allows RL1 to sound 
the alarm bleeper and the astable 
around IC2a, b flashes the bike hea- 
dlight via RL2. After á period the 
monostable resets and arms the 

R1 
100k 

R4 
1M5 

C3 
33u 

IC1b 

circuit once more. If the battery leads 
are cut then another astable around 
IC2c,d will switch the bleeper on and 
off continuously, via RL1, until dis- 
armed by lockswitch S2.C4 dischar- 
ging prevents the alarm from soun- 
ding for about 20 seconds after initial 
arming. RL2 contacts should be suit- 
ably rated and, ideally, RL1 should 
take only a low current to help con- 

RL1 

TO ALARM 
BLEEPER 

NOTES: 
D1-5 ARE 1N4148 
06,7 ARE 1N4001 
ICI2 ARE 40010- 
Q1,2 ARE BC184 
RL1 IS DIL REED RELAY, 

WITH INTEGRAL DIODE 
RL2 MIN 12V 

R3 
10k 

D1 

serve standby power. Current drain 
when untriggered amounts to that 
through S 1 .6V operation is possible 
with. 6V relays although values may 
need altering to preserve timing. 
Mercury switch S1 can be formed 
either from one double switch or from 
two single switches, mounted across 
the 'bike .and wired to give a 
changeover action. 

TO HEADLAMP MAIN 
BEAM FILAMENT 

R5 
- 4k7 

SW2kC\ 

D2 

R6 
2M7 C4 

R L2 

R8 
IMO 

C5 
2u2 

IC2c 

R9 
10M 

C6 
100n ---q IC2d 

R7 
1M5 

ICld 

D4 

133 

R11 
4k7 

010 
10M 

C7 
47n --! IC2b 

012 
470 R 

R 1 

R13 
4k7 

Q 

D6 

R 2 

Q 

/7777 

O 

D5 

SW2b 

o 

MOTORCYCLE 
BATTERY 12V 

+ T 
61 
9V -L- 

o 
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8K ON BOARD MEMORY! 
'5K RAM. 3K ROM or 4K RAM, 4K ROM (link 
selectable). Kit supplied with 3K RAM, 3K ROM. 
System expandable for up to 32K memory. 

2 KEYBOARDS! 
56 Key alphanumeric keyboard for entering high level 
language plus 16 key Hex pad for easy entry of 
machine code. 

GRAPHICS! 
64 character graphics option - includes 
transistor symbols! Only £18.20 extra! 

MEMORY MAPPED' 
high resolution VDU circuitry using discrete 
TTL for extra flexibility. Has its own 2K 
memory to give 32 lines for 64 characters. 

KANSAS CITY 
low error rate tape interface. 

2 MICROPROCESSORS 
Z80the powerful CPU with 158 instruction, including 
all 78 of the 8080, controls the MM57109 number 
cruncher. Functions include +, - ', /, squares, 
roots, logsnexponentish. trig functions, inverses etc. 
Range 10- to 9 x 19 to 8 figures plus 2 exponent 
digits. 

EFFICIENT OPERATION 
Why waste valuable memory on sub routines for 
numeric processing? The number cruncher handles 
everything internally! 

Cabinet size 19.0" X 15.7" x 3.3". Television by courtesy of Rumblelows Ltd., price £58.62 

PO WENTRAN 

RESIDENT BASIC 
with extended mathematical capability. Only 
2K memory used but more powerful than 
¡nost 8K Basics! 

1K MONITOR 
resident in EPROM. 

SINGLE BOARD DESIGN 
Even keyboards and power supply 
circuitry on the superb quality double 
sided dated t. oug 

COMPLETE KIT 
NOW ONLY 

£249 + VAT 

Kit also available as separate packs: 
e.g. PCB, Keyboards, Cabinet, etc. 

PSI Comp.80. Z80 Based powerful scientific computer 
Design as published in Wireless World, April -September, 
1979. 

I he kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete! 

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre -glass double sided, plated -through -hole printed circuit board. 2 

keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K 

Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc. 

PSI COMP 80 Memory Expansion Sys- 
tem 

Expansion up to 32K all inside the computer's own cabinet! 

By carefully thought out engineering a mother board with buffers and its 
own power supply (powered by the computer's transformer) enables up to 
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer 
cabinet. Connections to the mother board from the main board expansion 
socket is made via a ribbon cable. 

Mother board: 

8K Static 
RAM board 

Fibre glass double sided plated through hole 
P.C.B. 8.7" x 3.0" set of all components 
including all brackets, fixing parts and ribbon 
cable with socket to connect to expansion plug 

£39.90 

Fibre glass double sided plated through hole 
P.C.B. 5.6" x 4.8" £12.50 
Set of components including IC sockets, plug 
and socket but excluding RAMs £11.20 
2114L RAM (16 required) £5.00 
Complete set of board, components, 16 RAMS 

£89.50 
8K Fibre glass double sided plated through holé 
ROM board P.C.B. 5.6" x 4.8" £12.40 

Set of components including IC sockets, plug 
and socket but excluding ROMs £10.70 
2708 ROM (8 required) £8.00 
Complete set of board, components, 8 ROMs 

£78.50 

floppy Disk, PROM programmer and printer interface coming shortly! 

Value Added Tax not included in prices 
PRICE STABILITY: Order with confidence. Irrespective of any price_ 
changes we will honour all prices in this advertisement until April 30th, 
1980, 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 50p 
handling and documentation. 
U.K. ORDERS: Subsequent to 1 5% surcharge for VAT'. No charge is 

made for carriage. 'Or current rate if changed. 
SECURICOR DELIVERY: For this optional service (U.K. mainland only) 
add £2.50 (VAT inclusive) per kit. 

WilinTRAN COMPUTERS 
(a division of POWERTRAN ELECTRONICS) 

PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER HANTS SP10 3NM (0264) 64455 
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FEATURE Tech Tips 

Solder Sucking 
A. D. Hextall 

Here is a tip for those wealthy enough 
to possess a solder sucker. Those so 
fortunate will appreciate the cost of 
buying replacement nozzles. Great 
financial saving can be achieved by 
sliding a piece of rubber sleeving over 
the nozzle, extending it by about 4 
mm. Not only is the sleeving heat - 
resistant, but when worn can be 
replaced at a miserly cost. 

r- 

Car Alarm 
W. D. Solomon 

This circuit offers a greater degree of 
security than many of the designs" 
previously published, in that there is 

absolutely no way of controlling, or 
resetting the alarm from inside the 
car. When triggered, a relay flips over, 
to be used for immobilising the car by, 
say, shorting out the points or dis- 
connecting the solenoid. A siren is 
also turned on, winding up for a few 
seconds before an astable turns it on 
and off, thus producing an effective 
alarm sound. After a pre -selected time 
the system resets itself, to avoid 
draining the battery, or annoying the 
neighbours. 

IC3 provides the trigger logic, the 
gates being arranged so that if the 
wire to SW1 (the enable/disable 
switch) is cut or damaged, the system 
will still be enabled. IC1 is a 555 

L 

Cl -D1 
47u 

COURTESY LIGHT 

R3 
1O0ß 

C3 
100n 

R4 
1k0 

+ 

C4 
100n 

2 

tC1 
5 

7 

J 

R5 
1k5 

NOTES 
IC1,2 ARE 555 
IC3,4 ARE 4001 
QI IS BC548 
02,3 ARE TO SUIT SIREN e9 

BC548 AND 80711 
DI IS 1N4001 
D2,3 ARE 1N4148 
ZD1 IS 12V 400eN 
RLA IS TO SUIT I> 120R/ 
SUPPLY DECOUPLING CAPACITORS 
SHOULD BE CONNECTED ACROSS 
CHIP SUPPLIES 

C6 
100n 

R6 
10k 

I PB1 

C7 
1500u + 

R8 
10k 

R7 
470k 

RV1 
2M2 

+Ve 

C8 
100n 

4 

5 C2 7 
6 

1 2 

D1 

being used as a basic timer; the time. 
period (before the system resets itself) 
is controlled by RV1. The output of 
ICI turns on Q1 and thus the relay, 
while triggering the monostable (IC4a 
& b) and buffer (IC4c & d), which 
turns on the siren, via the Darlington 
pair (Q2 & 3). After a few seconds the 
astable 555 (IC2) takes over, bleeping 
the siren on and off. RV2, 3 are ad- 
justed when the alarm is installed to 
vary the on and off times and produce 
the desired alarm sound. D2, 3 isolate 

'the outputs of IC2, 4. 
ZD1, Cl and- Rh 1 provide a 

stabilized 12V supply; C2, 3, 5, 6 and 
their associated resistors are a des- 
perate attempt to protect the circuit 
from a noisy ignition! On the 
prototype, PB 1 and RV1 were 
mounted on the alarm box, which was 
bolted inside the engine compart- 
ment; SW1 was hidden in the boot, 
although a key -switch could be used 
in a more prominent position. 

One final note; if you're in the habit 
of leaving your alarm -protected car 
unattended for three months at a 

time, I would suggest using the new 
CMOS 555 to save the battery; as it is 

the current consumption is 12-15 
mA. 

RLA 

R9 
10k 

01 

/7777 

ND3 

02 

R11 CAR 12V SUPPLY 
47R 

R12 
10k 

TO SIREN 

Q2 

RV2 
1M0 

R13 
100k 

1 

C10 + R14 ` / RV3 

10u 
T.+ 5k0 

1 

470k 

/7777 

O Ve 

/ 

Q 
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TRAINAM 
COMPONENTS AND SYSTEMS FROM T 

'C P/M 
*BASIC 
*PASCAL 

¡III D 

i \ 
TRITON 
COMPUTER 

J 

TRANSAM 

TRITON IS IMPRESSIVE! 
PRACTICAL COMPUTING REVIEW DEC. 79. 

TRITON 
COMPUTER 
SYSTEM. 
Designed for ease of construction and flexibility. 
Kits come complete and all components and 
software are available separately. UK designed 
and supported. Fully documented hardware and 
software and a totally flexible approach to system 
building. Powerful and easy to use system 
monitors - a range of languages available. 
Firmware is Eprom based and upgrading from 
one level to the next is easy. 

DOD 000 
TRANSAM BDEO PRINTER 

L4.1 with 1k monitor 2k basic £286 
L5.1 with 1.5k monitor 2.5k basic £294 
L6.1 with 2k monitor 7k basic £399 
L7.1 with 2k mon 8k extended basic £409 
L8.1 4k ed/mon 20k res pascal £611 
L9.1 CP/M disc based system P.O.A. 

8k ram card kit (2114L) £97 
8k Eprom cards (EXCL 8x2708) £31 

Motherboard expansion 8 slot £50 
Trap -res assm/edit etc (8x2708) £80 
Transam BD80 Bi -dir printer £595 
TVM 10 video monitor 9" £79 
Eprom prog (2708) kit £29.50 

SEND FOR OUR CATALOGUE FOR FULL g 

DETAILS OF TRITON FEATURES 

FULL RANGE OF MICRO SUPPORT CHIPS- IN STOCK 
SN74L0005 22 SN741S545 21 SN7415138N 95 SN74LS195AN 95 SÑ74LS325N 2.55 SUPPORT 

2101 S SN74LSO1N 22 SN74LS55N 21 SN74LS139N 95 SN74L5196N 120 SN741S326N 2.55 8212 220 2 2.32 

5N74LS02N 26 SN741S63N 159 SN741S145N 120 SN74LS197N 1.20 S57415327N 2.55 8216 2.80 21021.4 1.20 

SN74LS03N 26 SN74LS73N 35 SN7415148N 1.75 SN741S221N 125 507419525 1.35 8224 2.80 2111 2.32 

SN74LSO4N 28 S5741S74N 40 SN741S151N 85 3N74L5245N 220 S0741S353N 1.50 38531F8) 10.00 2112 2.46 
SN74LS05N 26 SN74LS75N 46 SN74LS153N 60 SN74L5241N 190 SN74LS365N 65 8228 4.20 6810 4.00 

SN74LS08N 20 SN741S78N 35 SN741S154N 190 SN7415242N 190 SN74LS366N 65 81265 1.15 8154 11.50 

SN74LS09N 22 SN74LS78N 35 SN74LS155N 125 SN7415243N 195 SN741S367N 65 8T28 1.90 21141-450 5.50 

SN74LS10N 18 SN74(S83AN 1.15 SN741S156N 125 S0741S244N 2.10 SN741S368N 65 6522 8.75 2114L-250 7.60 

SN74LS11N 26 SN741585N 1.10 SN741S157N 60 S0741S245N 3.80 SN741S373N 1.75 8251 5.00 746920 11.00 

SN741512N 25 SN741S86N 40 SN741S158N 99 SN74LS247N 125 S5741S3740 1.70 8253 11.00 746921 11.00 

SN741S13N 55 SN74LS90N 65 SN74LS160N 1.15 SN74LS248N 195 SN74LS375N 72 8255 5.00 746929 11.00 

SN74LS14N 89 SN74LS91N 99 SN74LS161N 1.15 SN74LS249N 1.30 S57415377N 1.75 8257 £11.00 4027 5.00 

SN744.515N 25 SN741592N 90 S0741S162N 1.15 SN741S251N 1.45 SN74LS378N 1.32 8259 12.50 4044 7.00 

SN741S200 20 SN741S938N 65 SN74LS163N 90 SN14LS253N 125 SN7415379N 140 8155 12.50 4045 7.00 

SN741S21N 28 SN741S95AN 120 SN74LS164N 1.50 SN7415257N 1.40 SN741S381N 3.85 6402 5.00 4060 7.00 

SN74LS22N 28 SN741S96N 1.75 SN7415165N. 1.70 3N741S2585 95 SN741S386N 57 6821P 4.50 2107 7.80 

SN741526N 29 SN74LS1070 39 SN741S166N 1.75 SN74LS259N 1.45 SN741.5390N 198 6850P 4.60 4116(58 far 818.00 

SN74LS27N 35 SN7415109N 39 S5741S168N 195 SN741S2605 39 SN74LS393N 1.50 6852P 5.50 4118 20.00 
SN741528N 35 SN741S112N 39 SN741S169N 195 SN74LS261N 3.50 SN74LS395N 190 AY 5.2376 11.50 Z80P10 8.00 
SN74LS3ON 25 SN741S113N 44 5N741S1700 2.50 SN74LS266N 39 SN7415398N 1.70 MC14411 12.00 Z8OCTC 8.00 

SN741S32N 27 5574151145 44 S5741S173N 220 SN741S273N 195 S07415398N 2.75 M57109 12.43 Z80AP10 9.50 
SN74LS33N 39 SN7415122N 79 SN74LS174N 1.15 SN7413279N 79 SN74LS399N 1.60 M57160 10.00 Z80ACTC 9.50. 

SN741S37N 28 SN741S123N 90 SN741S175N 195 SN741S289N 1.75 SN74L5424N 4.50 M57161 10.00 EPROMS 
SN74LS38N 29 5574101245 150 SN7415181N 2.75 SN741S283N 190 SN74LS445N 125 TMS6011 5.00 1702 5.00 
SN74LS40N 25 SN741S125N 85 SN741S1905 1.75 S5741S2900 190 SN741S447N 1.25 811S95 190 5204 5.00 
SN741S42N 79 SN741S126N 85 5974151915 1.75 SN741S293N 1.80 SN741S490N 195 511596 1.80 2708 8.00 

SN74LS47N 95 SN741S132N 75 SN741S192N 1.45 SN741.5295AN 220 0N741S6685 95 811S97 1.80 2516 25.00 
5N741S485 95 SN74LS133N 39 SN741S193N 1.75 SN74LS298N 220 SN74LS669N 95 811S98 1.60 2532 50.00 
SN74LS49N 1.09 S5741S136N 40 3N741S19405199 5N7415324 190 S074156705 2.70 

DPS.1 MAINFRAME - PASCAL SYSTEM 

S100to IEEE spec ITHACA 
PASCAL/Z 
build your own 
Pascal Micro 
Development 
system. IEE - 
S 100 bus system 
using DPSI main- 
frame. Supports K2, 
ASSEMBLE/Z and 
PASCAL/Z on 8" disc 

WE STOCK THE FULL RANGE OF 5100 CARDS AND ACCESSORIES 

S100 BOARDS 
8K Static RAM board (450ns) £123.75 
8K Static RAM board (250ns) £146.25 
Z80 cpu board (2MHz) . 

£131.25 
Z80 cpu board (4MHz) £153.75 
2708/27 16 EPROM board £63.75 
Prototype board (bare board) 
Video display board 164x78, 
128U/L Ascu) £108.75 
Disc controller board £131.25 
K2 disc operating system £56.25 
ASSEMBLE/Z Macro Assm £37.50 
PASCAL/Z compiler £131.25 

VISIT OUR SHOWROOM 
WE ALSO STOCK:- A comprehensive range of books -magazines. 
VERO products including 5100 and Eurocard and Wire Wrap equip- 
ment, Weller soldering equipment, Ribbon Cables, tools, tapes, dis- 
kettes and connectors. 

CRYSTALS 4MHz 2.10 F8138501 9.50 
100k 3.00 4.43M 1.00 8080A 8.33 
200k 3.70 5MHz 2.70 6809 24.00 
1MHz 3.60 6MHz 2.70 Z80 6.00 
1008k 3.50 7MHz 2.70 Z80A 15.00 
1843k 3.00 7.168M 2.50 80854 12.95 
2MHz 1.50 8MHz 2.70 6502 8.00 
2457k 3.05 10MHz 2.70 SCMP11 10.00 
3276k 2.70 10.7M 2.70 6802 1395 

ins am ammaim% 
ALL PRICES 

®Exclude VAT & P/P 
VAT 15% P. & P. 40p on small orders. 
For larger items please Tel. 
Telephone credit card orders 
accepted subject to £5 min. 
RAPID MAIL ORDER SERVICE 

111 Bay Ind& Awew 

,dlolll0®®..® 
TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1 

RANSAM COMPUTERS 

C P1M AVAILABLENOWFOR 
TRITODisc 

operating system complete with text editor, 
assembler, debugger, system utilities and complete file 
management. Makes Triton fully CP/M compatible and 
able to run CP/M based software. Triton will support rap to 
four 51 or 8" drives single or double density full CP/M 
software user group facilities available. SAE for details. 

DISK DRIVES & POWER SUPPLIES 
SHUGART SÁ4 5"'dua00 rive £205.00 

£380.00 SÁ ne 
quality Poweerr one ri power supplies 

CP249 1 x51 PSU £33.00 
CP323 2x5= PSU £60.00 
CP2051x8"PSU £56,00 
CP2062x8"PSU £76.00 

TCL PASCAL CP/M compatible 
A standard Pascal compiler available on a resident (20k) 
Eprom based configuration' or available to run under CP/M 
on 8" disc plus documentation. CP/M version £90-'P.O.A. 

DIL PLUG SOCKETS & SWITCHES 
W,WRAPSKTS OILSKTS OIL PLUGS DILSWITCHES 
8611 0.20 8D11 0.14" 14011 0.60 401L 1.20 
14011 0.35 14011 0.15 16011 0.65 7011 1.75 
16011 0.42 16911 017 SCOTCHFLEX 8011 1.80 
18011 0.60 18011 0.24 14011 1.30 16w ZIF° 4.95 
24011 0.52 20011 0.27 16011 1.50 24w ZIF' 5.20 
28011 0.74 24011 0.30 2401L 2.80 
40211 0.95 2851E 0.36 

48011 0.50 ZERO INSERTION FORCE 

COMPUCOLOR II- 
13" 8 colour crt display 
Built in 5¡disk 
16k extended basic in rom 

71 key keyboard - detached 
R5232 + 50 pin bus 
8k user RAM -fully expandable 

FULL 

®Q 
Q 

, 

COLOUR 
SPECIAL 
GRAPHICS 
PACKAGE 

£985 Pl us 
VAT 

S100 DISC CONTROLLER £195 vñT 

As used on Triton. Fully built 
will drive 8 x 8" or 8 x 5+" drives. mom 
Single or double sensity. Works ,aile BPfi® 
with all Shugart compatible e®v® 
drives. Uses the 1791 chip te n 1 8 
on board crystal - CPU independent 

MULTIWAY CONNECTORS 
ssssssssssss//// 

INSULATION PIERCING 35/70 4.6071-í1J e 20 way plug 2.30 36/72 
26 way plug 2.70 40/80 5.00 
34 way plug 3.30 /8 50 ¡-- 
34 way plug 3.30 43/160 5.5201 
20 way skt 3.40 GOLD .156 PITCH 

way skt 4.00 6012 115 115 MUM. Jere 
34 way skt 4.60 
30 way skt 6.00 1224 2.00 

nttittttt 
EDGE 

.1" PITCH 
PCB 15/30 2.20 

18/36 2.30 
.." ----------- 

GOLD ,'_. 
22/44 3.20 22/44 2.65 -/ 
25/50 3.60 28/56 3.30 
28/56 330 36/72 3.90 
30/60 4.15 43/86 4.00 64 way LAN male 250 

64 way DIN female 4.50 

CATALOGUE 
4FAW.A'"- 

Ì98O 

I 

ONEW 
A4 SIZED 

NLY 404&S.A.E. 

VISIT OUR SHOWROOM SOON 
9.30-5.30 Mon -Fri 
1.30-2.30 closed lunch '. 

9.30-5.00 Sat 
Thursday half day 1.30 

Ze'e. i:' III, 
`'I 

TUBE ro 
MoGE.,,,E ne 

I- I 

I 
,...D "r 

Tel: 01-402 8137 Telex: 444898 
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ICS fie-teßOse- UXBRIDGE 55399 
PCB OFFERS SUPERSAVER SUPERSAVER 13 front, firmly retaining either of the terface, 4hnes of 8o characters per 

(1A) Video Store PCB Ribbon Cable Headers 16 DIL PL529 (UHF) Elbow Connectors, front panes provided, one tape fil record. Autosearch/list 
115mmX94mm containing 
10 XTMS 3409 (4X80 Dyn Shift 
Reg.) + Discretes. etc. £2 each,' 
p&p 30o (limited stocks). 
(1 B) Audio amp PCB (LM380) 

Jermyn, gold plated, with cover, 
45p, p&p 25p. 

SUPERSAVER 2 
Tantalum Capacitors 25 volt, 4.7 

50p each, p&p25p. 
SUPERSAVER 14 

15423 Stud mounting rectifiers, 
400v 10A, giveaway price, 10 for 

aluminium, one RED anti-' 
reflective. Each case has two sets of 
guides with rear panel slots for PCB 
mounting 
Typesavailable: - 

facilities. £125 + VAT (with 
manual). 

1 ONLY MOOR£REED miniport' 
DT106 portable data terminal. 

9-18v d.c., output 21/: watts into 8DIN uF, 14 for £1.00. p & p 25p. £2, p & p 25p. 
1458 110 baud keyboard/printer with 

ohm with heatsink. 1.25 watt SUPERSAVER 3 SUPERSAVER 15 H48xW96xD75(mm) £3.75 internal modem and ACOUSTIC 
4ohm without heatsink. £1.50 Mercury Batteries 1.35v 1AH. Dia. 20K Painton multiturn trimpots, DIN 2366 COUPLER for connection to 
p&p 25p. 15mm, height 18mm, 35p, p & p PCB mounting, per box of 14 H36xW72x0120(mm) £3.00 telephone. Standard ASCII code, 
(iC) PCB 215mm X 290mm 25p. £2.50,p&p25p. DIN 1468 Full/Half duplex, 80 char. per line. 
12 XTMS 3122J (or sim,) Hex SUPERSAVER 4 SUPERSAVER 16 H48eW96xD120(mm) £3.80 £300 + VAT. 
32 -bit Shift Reg. + 39 ICs. £2 + HYBRID SYSTEMS DAC 371-8 8 Astec UM1163E 36 modulator P&P 25p. SAE for leaflet. 

- -- - -" ' ' 
"-' "' " - 

1 ONLY GEC 9000 Visual Display 
50p o&p (limited stocks). Bit, Dil packaged, ideal MPU users plus PAL colour PCB (faulty). Few Green phosphor, e 

WE STOCK PETS 
8K version £599. SAE for PET ~ 

mru CORNER 
2112 200ns £3. 2114 450ns 

( ) ( } 

with data, £2.95, p & p 25p. 
SUPERSAVER 5 

only £2.25, p&p 30 p 600/1200c baud character. baud gen. 
asynchronous serial £95. LEDs (Full spec). 

£4.050 
2 £2.50; 2708 (400ns) 

LM 323K 
& p 

Regulator, 5volt 
3A, £4.50, 

Voltage TIL209, red, 10p.0.2in. red 12p. 
0.2in. green 28p. 0.2in. yellow 

SORcount pERcER software lists at dis- gated 801 /8" drive (fully) 
-tested on 

exercise') 
£300 inc. of 

£7.25 SUPERSAVER 6 28p. We can also offer a 48 -hour repair VAT. 
2716 (Single Rail) £28.50. RS 338-383 Miniature Decade RL54 red Axial lead, 1sp. service for out of warranty PETs. 
74125 4 for £1 + p & p 25p. Thumbwheel Switch, £1.65, p & p P&P on all above 25p. Telephone for details. PET edge 

40x40 Terms cash with order (official 
MK 1002P (dual 128 bit Shift Reg) 
35p. 

25p. 
SUPERSAVER 7 

VERNU-WON ceramialters type 
FM4 10 7MHz 45p, p&p 25. 

connector £1.40 each p&p 

25p, 
orders welcomed from colleges, . 

etc). All enquiries s.a.e. please. All 
LM711CH (Voltage Comparator) SN74116 Dual 4 Bit latch 75p. IC HOLDERS (Low profile) prices inclusive of VAT, unless TRANSISTORS, BD236 40p, 

BC183L 10p, 6E195 10p, SGS 30p. p&p 25p. 8 Dil 12p 14 Oil 159 otherwise stated. Postage as 
MM5240 Character Generator + SN74181 Arithmetic Logic Unit, 2N3055 30p, p&p on all 25p. - l5 Dìl 17p 18 NUN) shown per item. 
Data 2560 Bit (64 x 8 x 5) £3.50. Bop p&p 25p. TBA 810S, with data, 85p, 4 -way 22 Dil 28p 24 Dil 35p FOR THE PROFESSIONAL 
p & p 25p. 

(All Full Spec) 
SN74194 4 Bit Shift Register, 
50p, p&p P5p. 

Oil switches, 75p. MC1303 Dual 
Stereo preamp with data, £1.25. 

28 Dil 45p All p&p 35p USER. Gould mg5-20B PSU 5V 
20A. Brand new and boxed 

D TYPE CONNECTORS SN74198 8 Bit Shift Register, 75p 7in. Nylon cable ties 100 for 
WE STOCK a vast range OT TTL, (switching) £65 p&p £3. 

9 Way: plg 40p, skt 40p. p&p25p. All 
LS, MINIATURE CMOS,OGGS, Gould PMA 47/100-15V 3A. 

15 Way: pig 40p, skt 5 OP SUPERSAVER 8 
.£1.50. p&p 

- NEW SN764 (Yës,, back ïn 
TOGGLES, etc. 

- Brand new Many 
15 Way: wirewrap, plugs only 
75p. 

BC108b 8p each or 100 for 
£7.00, 

stock). Sound Generator IC (Train, 
plane, explosion, laser gun etc.),) 

Powe. have a large stock of. 
power supplies at very realistic stock but more in in small 

n 

numbers. Please phone for 
25 Way: pig £1.00, skt £1.00. 

p&p25p. 
- 

-SUPERSAVER 
with data £3.25, p&p 25p. 

prices (callers). requirements. 
(RS232). 9 RELAYS 
25 Way: ribbon plugs £1.20. 4 Digit 7 segment LED Bubble PCB KEYBOARD, ITT 700 ohm Single pole 
25 Way: ribbon sockets £1.20. Display, NSA 154OÁ Ex equip- 65mmx82mm, 18 Key Clickers changeover. 45p BANOR reset- LB ELECTRONICS 
37 Way:pl £1.40, skt E1.40. 9 

ment, 5 for £1, p & p 25p. less Key tops, ideal Hexadecimal table double pole changeover 12V 11 HERCIES ROAD 
50 Way: skt (wirewrap) £1.65. -SUPERSAVER 10' use 35p, p&p 25p. £1, both p&p 25p. HILLINGDON, MIDDLESEX 
50 Way: skt £1.45. p&p 25p 9 way male/female connector, PACKAGED 10 -WAY REED CIRCUIT BREAKERS U1110 9LS, ENGLAND 

COVERS 
- 37 Way: 80plated y. p. , _ -. , ELCO 8129, 0.1 inch pitch, gold- 

PCB mounting,ideal for 
relay 12V coil terrific value 50p, 
p&p 25p. 

450v AC 65v DC 0.5A 50p; ditto 
7A 80p; p & p 25p. 

premises, --' New ,r Thu pr Fri. now open 
Mon., Thur., Fri. and Sat. 9.30 - 

DISPLAYS bussing two PCBs together., IR12T2OT BRIDGE RECTIFIER ALLEN KEYS,.7/16" 5p; 12 for 6.00. Lunch 1-2.15 weekdays. 
MAN 72 7 seg CC £1.25, p/p Superb value, 35p, p & p 25p. 12A 200V, single or 3 phase, 95p, 50p. p&p 20p. We are situated just off the A40. 
25p. SUPERSAVER 11 p&p 25p. FOR CALLERS ONLY Opposite Master Brewer. 
Burroughs Panaplex 9 Dig. + skt 500 ohm multiturn trimpots PCB "- ---- l - 
and bezel £1.00, p/p25 P: 25p.mounting,30p,p&pNEW PERANCEA CASES: (or carriage cost)- 9 

1 ONLY VIATRON 21 Data UXBRIDGE f LED 3 Digit DIL 55 / 25 9 P. p p P SUPERSAVER 12 These superb cases now stocked in 
DIN incorporating management system comprising 55399. HMDLMrcMID .,,_ 

i p 
LED 4 Digit DIL HP 5082 CC 
0.11" (RED), £1.50, p/p 25p. 

TM 
p 25p. 

C Static shift register, 
£1.50, p & 

the range the 
following features. Matt black fin - 
ished bezels snap fitting onto case 

processor, video monitor, cassette 
tape drive, keyboard, modem in- 

All components full 
spec. 

VT10 
Same day 
despatch 

LCD 
SNOOZE 
ALARM 
24 -hr. alarm 
Hours, Mins., 
Secs., date, 
month, back -light, 
auto. calendar. 
Adjustable 
stainless steel 
bracelet, 
12 -month 
guarantee. 

ONLY £10.95 
(inc. VAT. P&P) 

BELTIME 
CHRONOGRAPH 
9 Functions 
Hours, mins, 
secs, day, date, 
month, 
interchange 
feature, 
automatic 
calendar, 
backlight, net 
time/lap time. 
Stainless steel 
bracelet, 8mm 
thick 

VT07 
(inc. VAT P&P) Same day despatch. 

NEW LOW PRICE! 

LCD ALARM 
CHRONOGRAPH 
All usual features. 
Perpetual calendar, 
day, date. 
24 -hr. alarm with 
on/off indication. 
1/10 second 
chronograph 
measuring set, 
lap and first and 
second place times. 
Dual time zone 
facility. 
Night light. 
12 -month guarantee. 

ONLY 
£14.95 
(Inc. VAT. P&P) 

Same day despatch 
Same as ETI spec. 

VT06 

ATARI VCS System - Most popular top range 
micro -video game 
Current cartridges - Air Sea Battle (27), 
Space War (17). Outlaw (16). Video 

Olympics (50). Breakout (1 2). Basketball 
(2). Surround (14). Blackjack (7). Basic 
Maths (8). Codebreaker (20). Hunt & Score 
(8). Miniature Golf (2). Skydiver (5), Street 
Racer (27), Chess (8). Levels Backgammon 
(8). Brain Games, Bowling. 

Cartridges mostly - £14.95 inc. 
CHESS (8 levels) - £45.00 inc. 
BACKGAMMON - £34.50 inc. 
SUPERMAN - £23.25 inc. 
INDY 500 - £34.50 inc. 
ATARI VCS - £149.95 plus' 
additional cartridge of your 
choic- 

50 HZ 
SUPERBOARD 11 

£216.20 inc. VAT 

CASE - £29.95 inc. 
4k RAM - £40.25 inc. 
(8 x 2114) 
COLOUR - £59 inc. 
BUILT 
ADD ON 

dlC 

SOLAR LCD ALARM 
CHRONO 
* WATER RESISTANT 

(no vents) 
* MINERAL GLASS * ALL STAINLESS 

STEEL 
* ONLY 7mm THICK 

24 -hr. alarm with 
on /off indication. 
1/10 second. 
chronograph 
measuring net, 
lap and first and 
second place times., 
Dual time zone 
facility 
night light. 

ONLY 
£29.95 (Inc. VAT, P&P) 

Someday despatch 

VT16- 

SOLAR 
LCD ALARM 
CHRONOGRAPH a 

24 -hr. alarm with 
on/off indication 
1/10 second 
chronograph 
measuring net, 
lap and first and 
second place 
times. 

'Dual time zone 
facility. 
N fight light. 
details on request. 
Same day despatch. 

ONLY 
£19.95 
(Inc. VAT, P&P) 

Same day despatai 
VT12, 

12 -month guarantee. 15% VAT included. Cheques or P.O.s or telephone Card No. to Allow 7 days delivery unless specified 

ISñRCtAYCARDÌ. 

I 
. ¡ VIDEOTIME PRODUCTS, 56 QUEENS ROAD 

BASINGSTOKE, HANTS RG21 1 REA. Tel: (0256) 56417 or 26620 TLX: 858747 LWI_j FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME 
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