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PRECISION -

For more than eleven years Powertran have been designing and manufacturing the finest quality electronic kits. All of
our now considerable range have featured in the electronics press and literally thousands have been bought and built
by contractors in the UK and World-wide.

Our philosophy is always the same — we offer ingenuity and originality in the construction phase by using only top
class designers. We offer machines with power, versatility and performance — capability fully equal to their factory
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and
reliable service, we offer clear comprehensive and easy to follow construction manusis to place our kits within the
scope of the careful first time builder as well as the dedicated enthusiast.

Qur hallmark of success lies in the number of our cllents who have built our whoie range - many assembling several
units for others to use often on the professional music scene.

We believe In taking every care throughout — months spent checking and testing the design and development,
Vigorous checking of every component, constant pre-despatch quality control, careful packaging. . .even door to door
delivery by Securicorl

Wae are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in
ETI. They represent the bast in constructional interest and in musical performance.

TRANSCENDENT POLYSYNTH — A four octave polyphonic synthesiser with
culstanding design characteristics and versatility and performance to match

Complete kit £275.00 pius VAT {single voice).
Extra voice fup to three more) 42.00 plus VAT.

EXPANDER — A new matching 4 voice expander 10 team up with your
polysynth for even a greater range and capabity.

Complete kit £249.00 plus VAT,

TRANSCENDENT DPX — Offers a tive octave keyboard with power to match.
Two audio outpurs {can be used simultaneoustyl 10 give harpsichord and

TRANSCENDENT 2000 — Although only 8 3 octeve teyhoard the "2000°
features the same design ingenuty, carshs quality components
of its larger brethren. The kil is wes withe $a scope of the first time builder
buy 1t, budd it. ;play 1! You will knowr you hewe mece the nght choice.
Comgpise kit £165.00 pius VAT

1024 COMPOSER — Come nght up 10 Te mwwas with ths new design. It will
control your synthesiser with a sequence of up 30 W24 notes — or an equal
selection of shorter sequences. The Composer o mers powered with
automaucally charged battery 10 preserve your progeamets after switch otf
Compilete it £85.00 pius VAT)

_piano/fhonkytonk of reed with stnngs/brass and both are fuily polyphomic. Other
‘features include switchable touch sensitivity and a chorus ensemble umt with
strong/mild effect switching. An advanced design made simple with our clearly

laid out nstruction manual
Complete kit £296.00 pius VAT.
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TRANSCINCENT POTYSYNIN : mm“m

T20 + 20 — Originally dessgned by Lexas Engineers.
This is a 20 watt amplifier with true Hi-Fi performance at
a minimal“cost. New features include true Toroidal
ransformer, new wiring, single circuit board and im-
proved presentation. An tdeal inners project. Com-
plete kit 29.50 plus VAT Also T30 + 30 — 30 watt ver-
sion complete kit £34.50 pius VAT

y

\ : " e HINSLEY HOOD 75 DE LUXE — A 75 walt amplifier

' TR y g originally published in Hi-Fi News. Superb performance

: ik | charactenistics with less than .01% distortion. Modular

- construction with 14 interconnecting boards — virtually

no wiring so assembly is easy as 15 subsequent checking
and maintenance. Complete kit £75.00 plus VAT.

Quite simply the best way to make music
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WORLD LEADERS IN ELECTRONIC KITS.
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Sinclair 1X81 Personal Com
the heart of a system
that grows with you.

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

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

Today, the Sinclair ZX81is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX

Softwarelibrary is growing every day.

Lower price: higher capability

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

It uses the same micro-processor,
butincorporates a new, more power-
ful 8K BASIC ROM - the *trained
intelligence’ of the computer. This
chip works in decimals, handies logs
and trig, allows you to plot graphs,
and buifds up animated displays.

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

PAMMING 2

New "BASIC manual

Every ZX81 comes with a comprehensive. specially- wntten
manual ~ a complete course in BASIC programming. from
first pnnciples to compilex programs

Kit:
£49 5%

Higher specification, lower price =

how's it done?

Quite simply, by design. The Z2X80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX8t reduces the 21 to 4!

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

New, improved specification

@ Z80A micro-processor — new
taster version of the famous Z80
chip, widely recognised as the best
ever made.

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

® Unigue syntax-check and report
codes identify programming errors
Immediately.

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

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function - useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

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

® Abie to drive the new Sinclair
printer.

@ Advanced 4-chip design; micro-
processor, ROM, RAM, plus master
chip — unigue, custom-built chip
replacing 18 ZX80 chips.

£69.%2

Kit or built —it's up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours
work with a fine-tipped soidering |
And you may already have a sufitable
mains adaptor - 600 mA at 9V DC
nominal unregulated (supphed with
built version).

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

—

|
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

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

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

— g | — |
Z X8l

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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Available now-
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the IX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZXB0 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

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

At last you can have a hard copy

of your program listings - particularly with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

o

useful when writing or editing
programs.

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

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

The ZX Printer connectsto therear
of your computer - using a stackable
connector so you can plugina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

I—To: Sinclait Resserch Lid, FREEPOST 7, Cambridge, CB2 1YY,

Order
l Qty | ltem Code | ltemprice | Total |
v e M L1, Yo b e g 2l £
l Sinclair ZX81 Personal Computer kit(s). Price includes I
| . ZXB1BASIC manuai, excludes malnsadaptor. | 12 oy | 0
Ready-assernbled Sinclair ZX81 Personal Computer(s). [
l __| Price includes ZX81 BASIC manual and mainsadaptor. | 11 | 69.95 | I
I Mains Adaptor(s) (600 mA at 9 voC nominal unregulated). 10 885 l
|- &= 6K-BYTE RAM pack e 18 49.95 |
Sinctair ZX Printer. A s P 27 | 4995
I 8K BASIC ROM to fit ZX80 R ilgeTe, 19.98 S l
| PostandPacking. L 2o |
| OPiease tick if you require a VAT receipt TOTALE |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £__ I
l *Please charge to my Access/Barclaycard/Trustcard account no. ‘
l *Please delete/complete as applicable __I__L_h i o S e I
Please pnnt
l Name: Mr/Mrs/Miss = il 5 1 # l
l Address: o sl L i § AT YR B ] l
FREEPOST - no stamp needed. Ofter applles Id UK only._ Z ETI_OZ




POWER PACKED — by POWERTRAN

Powertran’s black boxes are packed with punch. Not only are they superb kits to buy and build
they really do the job! Imaginative and ingenious design goes hand in hand with top quality
materials and outstanding performance capability. With their smart black styling the kits
harmonise visually as well as musically.

You can build each unit independantly for its set task and then gradually
increase your array until you have a complete bank of formidable controllable
powaer.

MPA 200 — is a low price, high power 100W
amplifier. 1ts smart styling, professional ap-
pearance and performance, make it one of
our most popular designs, Adaptable inputs
: mixer accepts a variety of sources yet straight-
Complete Kit — £48.90 + VAT forward construction makes it ideal for the
~first-time builder.

Chromatheque 5000 — a 5-channel lightin
R ) f sl  system powerful enough for profes!;iona%

dde o so s oo discos yet controllable for home-effects,
— PR —— Sound to light, strobe to music level, random
or sequential effects — each channel can
handle up to 500W yet minimal wiring is
needed with our unigue single board design.

ETl Vocoder — 14 channels, each with in-
dependent level control, for maximum vers-
atility and intelligibility; Two input amplifiers
— speech/external — each with level and
tone control. The Vocoder is a powarful yet
flexible machine that is interesting to build
and, thanks to our easy to follow construc-
tion manual, is within the capability of most
enthusiasts.

SP2 2000 — twice the power with two of the
reliable, durable and economic amps from
the MPA 200; fed by separate power
supplies from a common toroidal transformer.
Complete Kit — £64.90+ VAT Superb finish and quality components
throughout — up to {even overl) the
standard of high priced factory-built units.

Black Hole — designed by Tim

Orr and featured in ETY, this is a

powerful musical effects device
DJ90 Sterao Mixer — this is a really versatile new  for both natural and electronic
mixer that enables the constructor DJ to produce a  instruments. [t provides vibrato
professionat performance every time. There are two  and a chorus mode that gives an
sterec inputs for magneti¢ cartridges, a sterep exciting ‘spacey’ feel to your
auxiliary input and mike input. Other ‘plus’ features  Sound. There is ais? optional
are auto-planning for fast or slow, slider controls, ‘double chorus mode f(_" great
multi-mixing, ducking, interrupt, input modulation ,  @ntiphrasing. Floor standing with
in short . . . the whole works — AND — under £100  foot switch for easy operation, i
complete! (We have illustrated the DJ90 teamed in  LED effect selection indicators, variable sensitivity input and
our own console with the Chromatheque and an  MAins powered. Compact and professionally finished as are

SP2 200 and speakers). all our kits. : i
Complete Kit — £48.80 + VAT (single delay line system)
Complete Kit — £97,50 + VAT De Luxe Version — £69.80 4+ VAT {dual delay line system).

. . . . Quite simply the best way to make music

WORLD LEADERS IN ELECTRONIC KITS
‘ ® Money Back Guarantse — If you are not completety satished with your
Powertran Kit retum it in original condition within 10 days for tull retund,
@ Free Soldering Practice Kit — To assist lhe beginner we will supply, on
i

request with your first kit order, a free sokdering practice kit with usefu! ups and
lustrations.

® Component Packs — Most kits are aveilable as separate packs le.g. PCB
comporant sets, hardware sets etg). Pnces in our FREE catalogue.

B

@ Ordearing — Full ordenng details, delivery service, and sales counter
M e . . N opening — inside front cover of this issue.

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

It's All A Game

I f you have an uncontrollable urge to play electronic games, then Casio
can furnish you with a cure — at leasttemporanily! They have added to
their range of LCD watches and calculators two new models which incor-
porate games. The first of these is the GM10 watch; it is not only elegant
with its anodised facia and off-the-shoutder black resin case with mat-
ching strap, but is also endowed with day/date facility, daily and hourly
alarm function, chronograph and, of course, the gamel T¥|is Is of the
sgace genre, the object being to intercept the UFO's laser beam with your
three interceptors. Bonus points are awarded when numbers cne to four
are displayed in the hit zones. When three UFQs have been shot down
without losing your three lives, you progress to the next round. There are
10 rounds in all, each becoming progressively faster. A 30-page instruc-
tion book is included, but only 12 of these wilt interest you, as they’re the
ones in English!

Dave ‘boy’ Green has nothing on this next offering. Casio’s bid for the
world title is the BG15, a four function, eight digit calculator with a cons-
tant time display, alarm and. . . the boxing game. This game has the right
ingredients to keep you amused, incorporating advanced graphics which
reveal the bulging muscles of the opponents and quite realistic knock-out
scenarios. With this you can take out your aggression on your LCD part-
ner without losing either your cool or your teeth!l Blows can be delivered
to the head or body and can be countered or blocked. You can also sway
to avoid your attacker’s punch and, in the case of a draw, the match will
be awarded to you. The power of the punches depends on your boxer's
weight class and stamina. Bouts can be won on a knock-outoron a points
basis. There are up to 100 challengers of different weight classes from
flyweight to heavyweightand the more you win, the higher the speed and
technique the opponent uses. At the end of the bout the game will start
over again — that's if you're still standing. The price for the GM10 is
£22.95 and for the BG15, £18.95. Both are available from Tempus who
caane found at The Beaumont Suite, 164-167 East Road, Cambridge CB1
1D8B.

ET! FEBRUARY 1982

It Does
Compute!

ith the new Sabtronics model

2020 multimeter your com-
puter can fly — well, almost! The
combination of multimeter with a
microprocessor interface provides
a cost-effective solution to all your
data aquisition problems as it is
adaptable to home and personal
computers. Just a few of the more
impressive applications are:-
monitoring and controlling
temperature-related functions by
using temperature transducer ICs.
For use in water heating, green-
house control and solar projects;
testing the effects of stress using
steain gauges; monitoring and con-
trolling pressures of gases or
liquids by using pressure trans-
ducers. Applications also include
process control, lab analysis and
school projects; as a lie detector by
interpreting changes in skin
resistance; plotting the effects of
power supply drift versus time,
temperature or input voltage; cat-
ching voltage or current problems
by automatically monitoring the

circult and having the computer
trigger an alarm when any adverse
condlition arises; testing com-
ponents to certain tolerances for
inspection or to generate para.
meter distribution; programming
your plant-watering by measuring
soil conductlvity. Although these
are merely suggestions, software
drivers are provided for each com-
puter system Sabtonics supports,
obtainable by writing an applica-
tion program.

The model 2020DMM boasts a
0.1% basic DCV accuracy, with
34 digit large LED display. In ad-
dition, the new meter is capable of
directly measuring AC and DC
volts up to 1000 V, ohms to 20 M
and AC and DC current to 10 A,
The DMM is equipped with all
cabling and 1JO support necessary
for the TRS-80, Apple, PET or Atari
computers, with other models
becoming available soon. The cost
is £165 plus VAT. Further details
from Black Star Ltd, 9a Crown
Street, St. Ives, Huntingdon,
Cambs PE17 4EB.
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COMPONENT KITS
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e CONSIUCION 10 DOLEIN § wide range of components at reduced prices.
%W 6% Ressior Xit, Contains 10 of sach vaive form 4.70 10 1M
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Spot Iace cutter
6V, 909V, 12012V ol 100mA 100p each

High guality, Spin bobben construction,
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SOLDERING IRONS
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CABLES

2 metre pack, single core connccbng

cabte, ton diffesent colonrs 0
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We sre otferng over 90 ‘s:qu.re uncr-(\):ﬂ Vigclav'«’ board, s BDIYT
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ORDERING INFO

Al pricas exclude VAT. Please sdd to total onder. Pease 304 50p
castinge on s orders under £10 in value. Send 42p for our cata-
logue {free with orders over (5] Send SAE for our discount ket
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2
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: L
PP Battery chips 78 B e
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T018 trpnsstor socket
Subrmn relay SPCO 12v
"64mm 64 ohms min. spapker

DL704 0.3
*FND5SOG 05"
i3y
NL3220.57
WNETTT

* Same day despatch
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* Competitive prices
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promote these, Rheinburgs have a
newly equipped showroom at Ton-
bridge and two comprehensive
free catalogues. The GCeneral
scientific Editibn comprises 48
colour pages covering such sub-
jects as Optics, Holography,
Tools, Motors, Microscopes,
Laboratory equipment and much
more; whereas the Astronomical
Edition contains details of pro-
ducts for all astronomical needs.
To obtain your free copy of either
or both of these catalogues, simply
write to Rheinburgs Sciences Ltd,
Dept. PR1, Sovereign Way, Ton-
bridge, Kent TN9 1RW.

L ]
Science For
. - L ]
Britain
= Edmund Scientific Products of
New Jersey, USA, have ap-
pointed Rheinburgs Sciences Ltd
of Tonbridge to be their exclusive
UK distributor for their extensive
v r 4 range of astronomical, scientific
Bt vt 4 and associated equipment. The
. v . a range consists of over 4,000 items
- of equipment for the astronomer,
hobbyist, education and industry
and the majority of these are now

" available for sale in the UK. To

: Miser's Meter

ne of the items we managed
| Oto get our mucky little paws
! on at the Breadboard Exhibition
was an incredibly cheap multi-
meter from Marco Trading. The
4324 (actually it's not a U but our
typesetting machines can’t handle
Russian characters) has a high sen-
sitivity taut band suspension
movement and full coverage of AC
and DC voltage and current
ranges, as well as resistance. The
sensitivity is 20000 ohms per voit
on DC and 4000 chms per volt on
AC. There are six DC and five AC
current ranges and a decibel

Speaker
Mounting

Fidelity Fastenings are announc-
ing the introduction of a ver-
satile new product — their Multi-
Angle Wall Mounting Speaker
Hinges (Model FF4). These
lightweight fixtures, manufac-
tured from a robust, glass-filled
nylon material, are very strong -
each is capable of supporting a
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speaker of up -to 50 Ib (22 kg)
weight. They feature a patented
device which offers the facility of
tilting and swivelling to virtually
any angle desired, allowing op-
timum positioning for stereo
speakers. Each pair is supplied with
screws, wall plugs and easy-to-
follow installation instructions.
They cost £8.99 a pair (including
VAT) from hi-fi, record and many
other outlets. For further informa-
tion contact: Fidelity Fastenings,
The Ridgeway, Iver, Bucks.

range. The meter can handle
signals with frequencies from 45
Hz to 20 kHz. The U4324 costs a
mere £10.50 plus £1.50 postage
and packing and can be obtained
from Marco Trading, The Oid
School, Edstaston, Wem, Shrop-
shire, SY4 5R}. Their catalogue is
also available free of charge, just
send them a stamped, addressed
envelope and you'll get onel

Playing For
Time?

There are plenty of alarm clock
calculators around, but Casio’s
latest addition can perform
calculations with time! The HQ25
is an eight-digit LCD calculator
with fully independent memory,
an interna} clock showing time in
howrs, minutes and seconds plus
am/pm and a variable daily alarm.
It can aiso handle sums involving
addition and subtraction of time,
or multiplication and division by
integer or decimal figures. Time
data is entered as hours, minutes
and seconds, and answers similarly
indicated for periods not ex-
ceeding 100 hours (or negative
limit of 10 hours). Within the
range, touching one key gives ins-
tant conversion between sex-
agesimal and decimal expressions
— afeature that could be useful in
problems involving angular
measure. Power is supplied by two
AA size batteries and the HQ25
has a recommended retail price of
£11.95. Sales enquiries to Casio
Electronics Co Ltd, 2B Scrutton

Street, London EC2A 4TY.




YOU cant beat

The System

The Experimentor System™ —a quicker transition from imagination
through experimentation to realization.
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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,

Experimentor Scratchboard'™ workpads

Experimentor Matchboard'™ pre-drilied PCBs.

e - -
o -
T
- e -
-
-
——
I e W oW
13
= G W
s
- A W
- W o

"o
"

LY

ol pon
:ﬂ'l'

[y
BT
o anint

With Experimentar 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 £1.20

There's even a letter-and-number index for each
hole, 50 you can move from breadboard {where
they're moulded) to Scratchboard {where they're
printed) to Matchboardw (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.

1 EXP-300PC. which includes one item 2 EXP 302, whih mncludes Uy e ILems 3 1 EXP-304. which includes four items
A Matchboard pre-driled PCB “Three 50-stwet Scratehboard workpads | 9+ Ty iy 300 * Two Matchboacds. an EXP-300
£1.20 £1.50 2 readboard and 2 Scratchboard workpad
£7.60 £8.70
' I R s

GLOBAL SPECIALTIES CORPORATION 7

i —

Name ___

[7ExP 300rC
G.S.C. (UK) Limited, Dept. 9W 22
Unit 1, Shire Hill Industrial Estate, I £9.40.
Saffron Walden, Essex. CB11 3AQ, AT
Telephone: Saffron Walden {0799) 21682 l Card No. _
Telex: 817477

12

Address —
l Inc P&P and 15% VAT

LOBAL SPECIALTIES CORPORATION. DEPT. 9W

Uit 1, Shire Hill Industrial Estate, Saffron Walden, Essex

--------------1
i

QntyReqd. | 2EXP302 | Qnty EMT, FREE Catalogue tick box| 7]
£258 | __| tenclose chequer PO for
Qnty.Raqgd. 4, EXP 304 |

QntyReqd.
e ..} NEI3G £
Phona your order with Access, Barclaycard or Amarican Express

Expiry date
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Breadboard
Report

Breadboard ‘81 took place as
usual this year at the Roval
Horticultural New Hall in
Westminster. We are pleased to
report that it was once again a
roaring success with more stands
than ever before to keep our elec-
tronically minded customers
satisfied.

The latest sophistication in
miniaturised circuitry and the
booming personal computer
market were strongly in evidence
this year with stands covering such
myriad aspects of the subject as
sound, light, music, radio, test
gear, CB, games and logic. Among
the exhibits were marshall's Clos-
ed Circuit Television Camera —
designed to be bullt by amateurs;
the Kansas City series of arcade
games software for Tandy TRS-80
and Video Genie personal com-
puters; the Acorn Atom perscnal
computer — manufactured by the
company which has designed the
computer for the BBC's computer
literacy programmes, Sinclair's
now famous ZX81 personal com-
puter with printer and add-on
memory; hand-held, mobile and
base CB radio units; plus much,
much more.

Of the stands which had more
general appeal, there were plenty

supplying components, games and
often just general information and
helpful advice. Not to be missed
was, of course, ourown stand! Yes,
the ASP stand proved to be very
popular; we were not only selling
magazines and special publica-
tions to visitors, we were also
displaying some of our most
popular projects — Including our
Armdroid which attracted lots of
interest when ittried to grasp items
of clothing, the odd ear and
anything that happened to get in
its way when it was demonstrating
its prowess.

Also on show were the ETI V3
loudspeakers coupled with the
Hobby Electronics Capricorn amp;
this combination supplied our
staff with music throughout the
five-day exhibition. New ideas
were also there for your perusal; a
PET computer was demonstrating
a soon-to-be-published game for
Computing Today called The
Valley; there was a CB rig to play
with and plenty of our smaller pro-
jects. (We hope that whoever stole
our Alcohometer has many happy
hours with it, and would he or she
mind not bringing his wire cutters
with him next year?).

On a lighter note, there were
plenty of ideas for Christmas
presents to be found this year, so if
you missed it, come next year and

solve all those problems about
what to buy Uncle Fred and Cousin
Wilberl

The Force Be With You

N ew 152-page catalogue from Abacus Electronics PLC has just been
published. It is called ‘The ABACUS System — The Force in Elec-
tronic Component Distribution’ and contains details of all stock com-
ponents held at the company’s new Franchise Division at Newbury.
Technical details, manufacturers’ current list prices and precise ordering
instructions accompany the list of 2500 to 3000 items which include:
semiconductors, microprocessors and computer boards, connectors of
all descriptions including 1DSs and a wide range of instruments, such as
oscilloscopes, multimeters, frequency generators and capacitive meters.
National Semiconductor, SGS Ltd, 3M’s Scotchfiex, TEEE of France, Fer-
ranti (Dundee) Connectors, Reliability Inc, Ampliversa, Thandar, Elpac
and Assman are just a few of the manufacturers whose products are listed
in this catalogue. Copies are obtainable from: Abacus Electronics PLC,
Kennet House, Pembroke Road, Newbury, Berks RG13 1BX,

graduated scale engraved on the
unit. The stripping blades are also
adjustable and self-centre the wire
for ease and speed in use. Both

Simple Stripping

The growing use of wire wrapp-
ing techniques asan alternative
tassoldering has led AB Engineer-
ing Company to produce a new
Strip-Wrap tool. As-its name im-
plies, the tool is designedto cutthe
wire end and strip the required
length of insulation from the wire
before making wire-wrap connec-
tions. Designed to operate in a
similar manner to an office
stapler, the Strip-Wrap is light in
weight — only 90 gms - and is
small enough to fitthe pocket. Itis
manufactured in glass-fibre rein-
forced polyamide with hardened,
tempered and precision ground
tool steel cutting blades. It has a
capacity from 32-18 awg and the
insulation can be stripped to leave
between 5 and 60 mm of bare wire
for wrapping requirements. This
length i adjustable against a
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cropping and stripping blades are
replaceable. in use, an operating
lever folds out of the body of the
unit. This is intended to reduce the
pressure required to operate the
Strip-Wrap. A light thumb pressure
on this lever neatly crops the end
of the wire and makes an incision
in the wire insulation at the pre-set
distance from the cropped end. A
light pull on the wire then removes
the insulation. The tool is suitable
for use with PTFE, Kaynar and
other heat-resisting insulation
materials. In addition to stripping
the wire insulation for wire-
wrapping, the tool can also be us-
ed as a conventional wire stripper
and cutter. Further information on
the Strip-Wrap is available from
AB Engineering Company, Timber
Lane, Woburn, Beds.
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WE WILL BEAT ANY LOWER ADVERTISED PRICE BY 5% providing the advertiser has stocks

NEW CASIO FP-10 MIN! PRINTER

Weight 372g {13.1 0z).

CASI0 FX-702P

program. ;
Now thereis a revolulionl.r_\" solution, the product of more than 2,000 hours develop

by MiCROL, one of Britain’s most progressive Computer Companies. lts name is
FROCOS.

computer before.
PROC

fom one electronic page to another.

as |
valuabic time.
And PROCOS is powerful. With full 10-digit accuracy and 55 math and advanced

madelling systems, helping vou answer "what if" questions and analyse trends.
for special system prices).

World’s Most Powerful BASIC Pocket Computer

Plus FREE MiC ROL Professional Programming Pack® (RRP £9.95).
Flattens the Sharp PC1211

Alpha/numeric dor matrix scrolling LCD. Variable input from 1680 Sicps.
26 memories, to 80 steps. 226 memories, all retained when switched off. Up

and Editing. §5 built-in functions, including Regression and Correlation, all usa

n programs. Program/Data storage on cassetre via optional FA-2 adaptor
(ﬂ%‘osx Auto Power Off, 17x165x82mm. 176g.

PACKAGE DEALS - SAVE UP TO £50 ON RRP

Fight up to 100 challengers of 10 different weights and increasing speed and technique, All
AN the realism of the ring with ¢ight 30-second rounds per hout, with points scoring. You must
INCREDIBLE win every bout on points or by KO te continue the game — scores arc incremental. Raise or
lower your guard in defence and attack, sway back 1o avoid a blow, or forward for
maximum power. Throw stamina sapping combination punches (with digital display of
£4 4'95 stamina rating), high scoring counter unches, knock -down and knock -out blows and lucky
unches. You can even be saved by the beli? Digital display of hours. minutes and seconds.
(RRP £49.95) 4 hour alarm function. 8 digit calculator with full memory, % and sign change. Two silver
oxide batteries last approximately 18 months. 7.3 x 68.5 x 113.7mm {5/16 x 2{ x4}').
Compatible with the FX-501P, FX-$02P, FX-801P, FX 602P snd FX-701P. This 5x7 66 (2.3 0z). With waller.
Idot mau;‘ix ?ltclric disc'!:;?e mini printer stores up 10 30 characters and prints up to 20 per
ine, at the fast speed of 2 lines per second. Four A A size batteries will print from 6,000
9.?(!) lines approlimlldy,]deperlliding On type. The rechargeable pack, NP-4M (price £6.90) NEW SPAC El NTE RC E PTO R WATC H
will print approximately 13,000 lines. The AC adaptor, AD-4150 (price £5.00) wilf also - RRP . e
recharge the NP-4M in situ, Dimensions: 43511 x 187 SW x 825D (13" x64" x 34 GM-10 Alarm Chronograph ( £22 95) £19.95

PROFESSIONAL COMPUTING SOLUTIONS

To the busy professional, time spent writing computer programs is time wasted. Ordinary
programmable calculators are hard to program and suffer from limited memories. Desk-top
compulers are expensive, seldom feature accurate math functions. and are sill hard to

Used with Casio’s advanced FX.702P computer/calculator, PROCOS will enable you to
create powerful. reliable programs in just minutes — even ifyou have never programmed a

OS uses the FX-702P 1o create the electronic cquivalent of pen and paper, giving
Fou simple. one-touch commands 1o write informatjon wherever you wish, and 10 move

Using PROCOS, computer programs that meet your exact needs can be created in as fittle ' 3
&a(rzo% of the time taken by conventional Programming, saving you many hours of World's Most Versatile

statistics functions. your programs can use as many as 80 variables {data memories).
PROCOS is versatile to0. Supplied in two versions. PROCOS A is ideal for complex, multi-
variable calculations, while PROCOS B provides many of the features of *Visic type’

: 3 iay of: Time {12 or 24 hour); Calendar: Full
PROCOS A & B are supplicd together on a ready-to-run cassete, with g comprehensive P ; %
User Manual. Avaitable exclusively from TEMPUS, price £24.95 (but see below Pomin cakendar (this month and next month);

kb CoanEaT (RRP £34.95) ONLY £29.95
RRP £13495 e e o ) L e e O
CuuuwuLwesen e CASJO’S NEW JOGGING WATCH
ONLY (O S TE TNy
QO AN ST T T 1]
£119.95 —CumuaD e J-100 PACE RUNNER

10 programs. Subroutines; 10 levels FOR:NEXT looping; 8 levels, Debuni;ﬁ

PACK A: FX-702P (RRP £134.95) + MICROL Professional Programming Pack

{£9.95)
:agéoss: FX-702P + FA-2 tem/control casseite interface (£2495) + P
PACK C: FX-702P + FP-10 Mini Printer + FA-2 PPP + PROCOS £

PP 4
£135.00 ' SHORT FORM CATALOGUE of latest calouiators, key-
CASIO FX 601P 512 step Programmable with FREE MiCROL PPP*(£9,93) £74.95

DELIVERY NORMALLY BY RETURN OF POST.,

205

CASIO’'S INCREDIBLE BOXING GAME
BG-15 Calculating Alarm Clock ONLY £16.95

Display.
r

i5-53-30

SLOOTRONIC
CALCULATER

LCD readou of hours, minutes and seconds, with
continuous display of Space Interceptor graphics.
Automatic day, date and month calendar function. Daily
alarm mode. with hourty timc signal option. 1/100 sccond
stopwalch measuring net, lap and Isy and 2nd place times
to 1 hour.

Interceptor Game

The UFO beams, travelling from left to right, have to be
lm_ercifmd b changinﬁ the altitude of your defences and
firing along the beam. A number will light up in the zone of
the hit and when 4 zones are fit up a high bonus game
starts. Shoot down 16 UFOs without losing 3 missiles and
the next, speeded up. round starts, Sound el ects are
incorporated,

One lithium batery lasts approx {5 months. Black resin
case/strap. Metal bezel. Mineral glass face.

ment

Alarm Chronograph Watch

AX-210

10 ahternative displays; over 60 functions. LC*D
ANALOG dispiay of time, plus: DIGITAL dis-

Duai time (12 or 24 hour); Alarm time;
Countdown alarm timer with memory function;
Professional §/100 second stopwatch with laps,
etc. Hourly time signal. Alarm — electronic buzzer
or 3 selectable melodies. Rapid forward/backward
setting. 9.4x35.4x36mm.

Sets the pace for 1982

Displays houts. minutes and seconds (12 or 24
hours system), day and date. Auto calendar;
calculator; professional 1/100 second stopwaich
measuring net. laps and 1st and 2nd place times:
Pacer mode. Can be used as 3 metronome to pace
our runninteor any other event.

nput data: Length of stride. Pacer signals. from
394 pips per minute 10 63 pips per minute.
Output data: Elapsed time, up to 24 hours.
Distance covered. number of strides, and speed.

(RRP £22,95) ONLY £19.95

to

119.95

194.50 boards and watches available on request. 14p stamp appreciited.

PRICE includes VAT and P&P. Send your company order, cheque, PO or phone your Access or Barclaycard. HAPPY i
LEADING CASIO SPECIALISTS NEW
Dept ETI, YEAR

TEMPUS

14

38 Burleigh Street, Cambridge CBI 1DG
Telephone: 0223 312866
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In Sight

This series of three photographs shows the images produced on a
cockpit-type display by an infra-red seeker for the AGM-65F Maverick
missile during captive flight tests. in the top segment, the seeker ‘locks
on’ to the guided missile destroyer USS Bagley at a longer range than the
flight crew’s visual range. In the middle, the image is shown at the time
the ship was sighted by the flight crew. At the bottom, the Bagley isshown
in what would have been the terminal stage of the missile’s flight. Hughes
Aircraft Company is developing this version of the Maverick missile
family for the US Navy.

Training For Undergraduates

The US Navy has selected the mcDonnell Douglas/British Aergspace|
Sperry team to continue programme development work on the Navy's
VTXTS undergraduate jet flight training programme. The contract has
been awarded to the team, headed by MeDonnell Douglas (who will be
the prime contractor) with British Aerospace as the principal sub-
contractor for the airframe and Sperry as principal sub-contractor for the
simulators. The Navy selected a modified version of the British
Aerospace Hawk as the training aircraft. The Hawk, powered by a Rolls
Royce Adour engine, has accumulated more than 108,000 operational
flighthours asa trainer with the Royal Air Force since its introduction into
seqvice in 1976. No Hawk aircraft has ever been lost due to engine failure.
The modified Hawk planned for the Navy will have a gross take-off weight
of 12,129 pounds and an empty weight of 8,723 pounds. The Rolls Royce
Adour engine produces 5,340 pounds of thrust and uses 1,250 pounds of
fuel an hour, less than half the fuel burn rate of the existing Navy jet
fighter. Modifications to the Hawk for the Navy training programme call
for strengthened landing gear, an arresting hook and catapult launch fit-
tings. Manufactureof a significant portion of the fuselage and major com-
ponents, plus final assembly, will take place at the McDonnell Douglas
plant in Long Beach, California.
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Versatile Tester

erman troops will use
Gcomputer-controlled test sta-
tions like this one to run fast and
accurate field checks of the elec-
tronics of major weapon systems.
The stations, installed in trailers
for mobility, will be used to test
and isolate faults in the electronic
subsystems of weapons such as the
Roland ait defence system and the

Gepard and Leopard 2 tanks. Four
of five production test stations
ordered by West Germany have
been delivered by Hughes Aircraft
Company's Electro-Optical and
Data Systems Group. Hughes
designed and built four versions of
the test stations, called REMUS,
under a $8.7 million subcontract.
Each REMUS station has the
capability to test electronic equip-
ment within a specific frequency
range.

Tank Sight

H ughes Aircraft Company technician is
unit that will enable gunners of the US Army’
battle tank to pinpoint targets through darkness,
first time, M1 tanks have been deployed to
rently being used for training US Forces. Two
for evaluation by the Swiss Army. Hughes’
Systems Group at El Segundo, California, is p

shown displaying the sight
s new M1 Abrams main
smoke or haze. For the
Europe where they are cur-
M1s are atso in Switzerland

Electro-Optical and Data
roducing the thermal imag-

ing night vision system and the laser rangefinder for the M1 at a rate of

about 30 per month. Production is schedu
systems per month next year. These systems are in
ner's primary sight unit (shown here} by M1 prime con

Defense Incorporated.

led to increase to about 60
tegrated into the gun-
tractor Chrysler
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TEK ELEcTRONICS

DISCO
IN-CAR

CB

120r24 hr Continous
time display of
display. hrs, mins,
Hrs, mins, seconds,
seconds, am/pm,

! : j am/pm, -53::J 4 f date, day.
e - 3 DISCO day, month, |\ e Auto-
HY-TEK PA150 A multl purpose mixer-amp, MIXER date. catendar
delivers 150 watts into dohms, tuily open and Hy-Tek Auto- set at 28
short eircuit proof. There are 4 i/ p channels with knockdown calendar days for
miclline selectlon on sach. The pre amp has ce £84.90 prograim- Fabruary.
faciilties for connecnnqran echo unit, also p8& p £2.00) med until Accuracy:
featured are BASS and TREBLE controls, aslave | 5-channal stereo disco mixer with 7-band graphic year 2002. CASIOF5 = secs/
socket and a master volume. equaliser bullt In, Le.d. display, headphone CASIO 8.digit £6.90 month.
Hy-Tek Special Offer Price only 279.90&&922.50 monitor, cross fade and mic, over-ride controls. CA90 Game caiculator.
Slave verslon available £59.90 p& p £2. And many other features. Watch 1/100 sec CASIO W200
£18.50 stecpwatch £16.99
Hrs, mins Vo
STARDECK EXPERT —8  ceconds, ;%S;f":g;_w
RADIO - PORTABLE (or day). ricten
e RADIO/ am/pm, S
Am;eaand CASSETTE date. seconds, |
Sterao RECORDER Aal{te?l-dar f (or day),
Radlo. Mano Radio. Sotior am/pm,
l';‘aat.t:ftgg Built-In mike. days for Fted
Many extra Battery/Mains. February, calendar
pratrdi Daily setat 28
e;aglures. £29.90 alarm. days for
200pap) (€1.50p80) | cagio Fa2 February.
1 £10.50 (Ali watches 80p p&p)  Daily alarm.
I L - @] 100 watt
@ PIEZO
QUANTA 500 FLAIRED HORN
TURNTABLE No crossover.

High quality.
ADC.

B\ magneric
cartridge

“ 1 Low distortion.
———" gJ £6.90 (p& p free)

Switchable phonotline i/ ps, Cross fade on decks
P.F.L. on deck I/ ps. Master volume control.
Malns operated,

£59.90 {£2.00 p & p)

ATARI 2600 100 watt
VIDEQ 2-apeed PIEZO
COMPUTER bell-drive DISCO HORN
SYSTEM £42.90 1@3 gt%s:sover.
INCLUDING £93.90 (£2.00p8 p) 4.35 (p& p free) .
COMBAT GAME CARTRIDGE (£1.50p4 p) s e
ria g HOWLAND
MX750 WEST
MX850
STERED STEREO
ERE HYTEK DM404
0ISCO GRAPHIC
o EQUALISER | HIGH QUALITY DISCO MIXER

7 band/channel. Tape monitor button.
12DBboost and cut (each bang), Mains operated.

£59.90(£2.00 p& p)

2 x tumntable 1/ps. 1 x tape 1/p. Mic ifp with
separate Bass and Treble.

Headphone monitor facility.
Needs power supply (30V-50V DC).
£34.90(£1.50 p& p)

HOWLAND
WEST
MX950

MICROPHONE
MIXER

6 micilps. 2 sterac lineifps.
Slide votume control for each,
Stereo/mono control cutput.  £59.30 {£2.00p&p)

SOUND EFFECT GENERATOR (57 different SOUNAE) er v F el £39.90
MONO HEADPHONES with MICBOOM. . ... ... ... i Ve £8.90
GOOD QUALITY STEREO HEADPHONES . ... .............. .. i 2 5798
CONDENSER MIC-DUAL IMP O ) o o o s S iy ... £12.90
12inch 80 watt BASS DRIVER Top Quality . vs 1y AR ATty R £24.90
GOODMANS 8inch 60 watt GENERAL PURPOSE SPEAKER . . £10.90
LC300 3-CHANNEL SOUND CHASER. .. .............. ... o £34.90

JANUARY SPECIAL OFFERS

(each em p& p £1.25)

For mali order just add posta
- FOR MAIL ORDER payable to Hy-Tek Electronic

48 Dalston Lane

ALL OFFERS ARE SUBJECT TO AVAILABILITY

ge and packing (all prices include VAT) and send PO/ICheque made
S, Or phone stating Access/Barclaycard Number (Dalston address)

H

London, E8' TAKE ADVANTAGE
Open 10am to6pm Mon-Frr PRICE POL'CY

9.30am to 5.30pm Sat
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R.E. CARTWRIGHT
ELECTRONICS

108A STOKES CROFT, BRISTOL
TEL: 0272 426801
THANDAR TEST EQUIPMENT

TM 354 LCD MULTIMETER
3% Digit
DC Volts 1mv— 1000V
AC Volts 100mv— 500V
DC Current TuA—2Amps
OHMS 12—2 Meg 2
£45.94 inc VAT + P&P

TF200 DIGITAL FREQUENCY

METER

10 H2—200 MHZ

10mv Sensitivity to 100MHZ
£166.75 inc VAT + P&P

$¢100 OSCILLOSCOPE
10mv Sensitivity
10MHZ Bandwidth
Battery operated
£169.85 inc VAT +P&P

L Barclaycard, Cheque or Cash with Order

e S e

| FOR THE ELECTRONICS
MAN WITH NEARLY
EVERYTHING!

AN IMMORTALIZED THERMONIC VALVE IN A
TRANSPARENT PAPERWEIGHT. IDEAL PRESENT

ONLY £2.10

BARGAINS

|LD.R. SIMILAR TO CRP61: IN
SHIELD WITH LEAD. ONLY
30p OR £2.36 FOR 10

MALLORY MOTORISED
SWITCH UNIT
3 minute cycle 4 SPST and 3
changeover 230V maotor.
Two tor £3.78

20mm Panei Mount Fuseholder
260

LATCHING RELAY
'WITH MANUAL
RESET

| 3POLES BREAK
|WHEN ENERGISED

ONLY £1.00

Cable Twe. Large, seif locking
10 for 20p

RELAYS BY

KEYSWITCH
10A 2-Pole C/0 240V
Coil.

ONLY 80p
2for £1.50
B for £3.50

‘RUBBER GROMMETS % 10

LOW-COST, RUGGED

g cower < | TEMPERATURE CONTROL
10 for 30p HIGH QUALITY

TOGGLES, DPDT CENTRE OFF

104 240V 80p & for £3.50 TEMP, GAUGE 0° —-120°C

Remote sonsor on 387"
BIASSED 30p 4 FOR £1 capillary, panel mounting
FEMAIL % SPADE 10/200 o B, dia.
1/8"" Pop Rivets 50/ 60p
GLASS FUBES ONLY £1.85

20mm QUICK BLOW 1A 1”
(FITS 1% CHASSIS MOUNT
HOLDER) 3a, 10A QUICK
BLOW, 5A ANTI SURGE
0/ 40p 100/£3.00

ROLLER ARM MICRO SWITCH
SPST 15¢

BULGIN 3A 3 PIN PLUG AND
SCCKET 500

USEFUL HARDWARE PACK £1

LEM. SERVICES

. 23 AUGBY ROAD
LEAMINGTON SPA CV32 80Y
WARWICKSHIRE

18A 240V RANCO THERMOSTAT
Wide control range {iow room ternp. 0 over boiling point)
Sengor on 22 capilliary, £2.30, including controi knob

RANCO THERMAL CUT-OUT 100°C
15A 240V. Sensing coil on 4%in. capiliary panel
mounting with reset button £1.20

BUY ONE EACH OF ABOVE FOR £4.95

ADD 50p P&P
ORDERS OVER
£5 post free

Lost in the Hi-Fi Jungle?
%"& Phone Wilmslow 526213

s, ::1 3 for an expert guide to the
territories of:

AR m (RN ¢hmioneer:
AIWA HITACHI OPIONICA

Plus
ARISTON @ ACOUSTIC RESEARCH @ B &W @ CJ-56 @ CELESTION
GRADO ® HITACHI @ JR ® KEF @ M-SHORT @ MONITOR AUDIO
ORTOFON e ROGERS @ THORENS VIDEOTONE

HEF1 MARKETS

Sensible advice from expert staff

”

2 years guarantee on Hi-Fi
Service Department on Premises

Very competitive prices

5 Swan Street, Wilmslow,
OF WILMSLOW  Cheshire Telephone 0625526213

If you haven't
bought me yet —
it's high ‘time’
Youdid! ... I'm
only £24.50

SPHCATIME

it's true! Continuing our special offer (while stocks last}
means there's still nearly £5.00 off the price of "Speech-
time' — the first ever easy-to-build speaking clock kit.
"Speechtime’s combination of electronics and quartz
technology plus clear instruction manual make it fun to
build and fun to own — equally suitable for beginner or
expert. _

Speechtime also makes a great gift to build for someone
else. Look at these ‘plus’ features:

@ Accurate to a minute a year ® Adjustable volce pitch
® Pocket size — approx. 5in. x 2%in. x 1in,
® Grained stainiess-steel case

® Useful in the home or office |

Silicon Speech Systemé

{A Powertran Subsidiary)
F PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS., SP10 3NW
e EASY ORDERING BY TELEPHONE

= ~ RING ANDOVER (0264)64455 | [IFECY
— AND GIVE YOUR ACCESS OR it

BARCLAYCARD NUMBER
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KITS, GOMPONENT
MICROS & PARTS

DISCO LIGHTING KITS

DL1000K

This vatue-for-maney kit

teatures a bi-dlrectional

sequenca, speed Of saquence

and trequency of dlrection

change, being variable by-

means of polentiometery ang 1
incorporates &  master

gimming control. Only £14.60

DLZ1000K
A lower cost version of the abave, featuring
undireclional channel ssquence with spead
variagble by means of a pre-set pol. Outputs
swhched only al mains zero crossing points
10 reduce radio Interference to a minimam,
Only £8.00
Optional opto Input DLAT .. 80p
Allowing sudio (“baal”)—light response.

DO YOU LONG TO HEAR
YOUR DOORBELL RING?

Ouwr lates! kit gives I
YOu B pleasing three-

note hlnno:iocally ELECTRONIC  DOOK 7|
related {one sequence

{not a microprocessor

controlied buzz or the

same oid ding dong)

at ntouch of a button.

Thig kit, based on a new

integrared circuit, is

supplied completa with

& printed circuit board,

loudspeaker and arilieq

box and requires only

9V battery and push button

COMMON 10 MosT househoids.

it may 8180 be switched by logic in such

PRICES

applications as car alarms, clocks, foys.
P.A. systems, eic The unit preduces s
150mW output and draws less than one TuA
frem a PPA barttary when the tone coeases,
Suppliad complete with circylt ang
assembly insiructions.

tDEAL PROJECT FOR BEGINNERS —

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design g based on
the ICL126 {8 lower power
version ol the ICLTDB chip)
and & 3% digit liquid crystal
display, This kit will form the
basis ol a digital multimeter
{only & tew additionat resistors and switches
are requlied —detalis supplied). or a sensitive
digital thermometer (—50°C to +150°C)
reading 1o 0.1°C, The oasic ANt has &

400V Plastic Case fiexas) 34 TIC2060
8A TIC226D
o
sansitivity of 200mV for a tull scale reading, é:\) g I:g;‘gg .
Automatic pelarity indication and an ultra 7
typical battery life from m standars 9v PR3 BA Isolated 1ab TXAL2288
when used 8 hours & day. 7 days & week Diag

TRIACS
12A C236D . .
low power reqQuirement—giving @ 2 year 6A with I:gger Q4008(T. ., ;
Price £15.50 Opto Isolated trisc MOC3020 0.8A 400V i:g:

IF YOU CAN'T (REMOTE) CONTROL YOURSELF . . .

Published remate control systems fend to be quite

complax, requiring difficuit-to-get components and a W
well-equipped lab 1o get them 10 work. If this has put you
off making your own system we hmJ]us! the kita for you
Using infra-ced. our KITS range from simple onfoll

controllers 1o coded tranamitier/recervers with 18 onfotf
outpuls or three anaiogue outpuls for controlling, &.g..
TV of Hi-Fi systems. The kits are sasy to build and simpia to set up—and they are extremely
versatile, controilling anything from garage doors 1o room lighting just by adding the required
output circuits. |.e. relays, triacs, etc.
I you can design your own system. we stock a wide range ol remote conirol components at
very compatltivg prices.
We have complled a bookiet on remote control, containing clreyits, hints, deta shests ang

details of our remote control kils and components. SC don't control yourseif—

SEND US 30p snd a stamped addressed envetope lor your copy TODAY!

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now yOu can run your centrat heating, highting, hi-t system and lots
more with just one programmabtie tmer. At your salection it ls
cesigned to control four mains outputs indapendently, swiching on
and off al pre-gel times ovet a 7 day cycla, e.9. 10 control your centrat
heating | g ditferent Rching times lor weekends), just
connect It 1o youl system programme and set it and torget It— the
clock wili do the rest.

FEATURES {NCLUDE—

«0.5% LED 12 hour display.

# Day of week, am/pm snd outpul status indicators,

w4 zero voitage switched malins outpyts,

#50160Hz mains operation.

* Battory backup 3aves stored programmes and continues time kedping during power failures.
gl‘mtnry not supphied),

* Display blanking during power failure lo congerve battery power

= 18 programma time sets.

* Powariul “Everyday” function #nabling outpul lo swiich avery day but uss oaly one HIMe set.

w Usetul “sleep”™ funclion—tums on output for one houf,

w Direct switch control enabling output 1o be turned on immediately or atier a spacified
time Interval,

# 20 functlon keypad fof programme eniry,

* Programme veritication at the touch of a bution,
THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE —

ONLY £45.00
{including D 1s, y and prog!

natructions In an attractive case).

FAST SERVICE - TOP QUALITY- LOW LOW PRICES

No circuit is complete without a calito - ~

EXCLUDE VAT

EDUCATIONAL EXPANSION WITH SOFTY 2

Plug SOFTY 2 im0 the EPROM socket of your
micro (280, 6800, 8033, etc.} prototyps system
8nd SOFTY 2 will operate a8 the ROM in your
System it enabie you lo write cata into any
location. cbserve memory contents on any
biack & while TV and stors ihe programme on 2
Cassette recomder if reg
Vanous sditing tacilities ars aiso availabie.
Permitting bytes or blocks ol code to be
changed. inserted, deleted. eic., enadiing the
Programme [0 be oevelopsd and fun oh the
host computer
Alter “detruggs SOFTY 2 may be usaed to
programimg an E N (2718 or 2732).
You can also use § as an | EPROM prog
1oiirom tape,
Housed in 8 bisch ABS case SOFTY 2 comes complete with a mains supply cable and 24-pin
d.d L. plug tor connection 10 your systern and TV lead.
FULLY BUILT ANO TESTED—ONLY £159.00
Fort further details of SOFTY 2 and 1ne new ZBO Assem bier] Micro Controller-Menta
avaitadie at just £115.00 please send stamped sddressed enveiops,

to copy EPROM's from a master or

THE PERFECT AID FOR “LAZYITIS”

Our Lamp Dimmer Kit with INFRA & Thiis unit nas considerable practicat
RED REMOTE CONTROL will ensbie " uses, especiaily for (he old. infim
¥Ou to switch the lights on or off, anct " and disabied. W works fike
sat the brghtness, at g push of a dimmer,

button without leaving your atmchair = 1o switch the tights on or off,
water-bed, etc. Not only wili you save \ /™ dim them 1o whatever bnghiness
time but it has also been estimated yOU mequire, by touth or using the
1hat the savingy in shoe leather ana hand-heid infre red transmitier,
carpet wea: gione would pay for thig Whan assembisd, It fits into a
unit in approximately 1.3697 years plasier depth box 1o repiace your
Of more conventional switch or gimmer

with no rewiriag

% you
of 1o

TORI0OK Dimmer Kit -£14.30
MxE Transmitter Kit L E4.20
We aiso i1t sell our highly popular
TDI00K Touch Dimmer Kt at £7.00
and the LDJ0OX rolary controlked
Dimmer Xit at - only £3.50

Al kits comtain  al necessary
compongms and lull insiruciions,
You only need 8 soldering Iron
and cutlers

24 HOUR CLOCK/APPLIANCE TIMER KIT

Swilches any appilance up to 1kW CT1000K Basic Kit - . L1490
on and off at present times once pet  CTI000K with white box S&713 x Timm). . E17.40
Gay. Kit contains: AY-5-1230 IC, (Ready Bullt). .. . k22,50
05" LED display, mains supply, @ T
dispiay drivers, switches, LEDs, | Add 50p postage & packing + 15% VAT to total,
triaca. PC8s and full instructions. Overseas Cysiomers:
Add £1.50 {Europe), £4.00 (elsewhere) for pip.
Send 5.A.E. for turther STOCK DETAILS.
Goods by returm subjec! to avallability,

OPEN Sam to Spm {Mon to Fri)

10am to 4pm (Sat)

. ALING 3 NORTH
CLOCK TOWER CIRCULAR Rp =8

UXBRIDGE ROAD

HANWELL
LT GARAGE

ELECTRONICS

Boston Road [
London W7 3SJ
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NEWS

AUDIOPHILE

It's King Crimson time, as Ron Harris gets an exclusive first look at the

new pre/power amplifier kits from our friends Elektrik.

ello, good evening and welcome. Well, I've started
H Audiophile just about every other possible way known

to mankind except the obvious, so why not? What do
you expect for 75p anyway? Hemingway?

Right, having gotten the always awkward opening out of
the way, let’s have at it, good readers. This month we have an
EXCLUSIVE. Note the capitals! Crimson Elektrik have long been
regarded as the doyens of kit-build amplifiers and a new model
from them is an EVENT {note the capitals again, Connects the
two together you see, psychologically speaking. Cunning things
these psychs.).

This is the first review of the CK1010/CK1100 combination
— the brand new Crimson Elektrik 100 W prefpower amplifier
kit. These two are part of a range which also includes:

@ CK1040, a 40 W per channel power amplifier, costing £119

® MC2K, amoving-coil preamp add-onto the CK1010 preamp,
costing £25

® PSK, a PSU module — needed if you use the 1010 preamp
without a Crimson power amp, at £20. All prices include VAT.

Sit down at the back there please, | haven't forgotten. The
CK1010 costs £90 and the CK1100 power amp will set you back
£149. Also including VAT.
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Ranging In

The obvious question is — why a new amp at all, if the ‘old’
one is so good and doing so well? Crimson say this model is
spawned from the comments of users of the present range, in-
asmuch as it contains all the improvements they have been ask-
ed for that were sensible. So anyone who wanted a Paisley pat-
tern case to match the wallpaper has been politely ignored.
However, those who noticed how easily satin finish steel picks
up — and holds — finger marks have not cast their words intoa
uncaring void. The new case is crinkle finished and easily
cleaned!

In among the circuitry — which is new anyway — mods
such as a switched sensitivity volume control have been added,
in this case to facilitate use at low-evel with a good range of
control on the pot

A worthy addition then, and not simply a new box and old
ideas. Would that all companies restrained themselvesinsucha
manner. Coincidentally, | think it is noticeable how the classier
firms are the last to rush toward a new release, just to add acon-
trol or two. How many new Quad units have there been? Or
SME?

Might be a rule in there somewhere, you know; ‘Ron’s Law
of Inverse Quality Marketing’ | could call it. Always fancied be- ’
ing in the history books. !
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CK1010 Preamp

As with all Crimson kits, the PCB arrives pre-assembled,
with no soldering required on the board itself. The buyer is
asked only to mount the PCB in the case, wire it up to the input
and output hardware and fit the controls. Easy for such as are
reading this, is it not?

All the necessary bits and pieces are provided, right down
to feet for the case and an aluminium facia for that professional
look. The chassis itself is stee! and has all the metal work done to
it already. It is finished in a matt finish known as passivation ~
whicheveryone has seen and no-one knows the name of. Makes
a good earth though. As | have mentioned previously, the case
lid is crinkle finished both for looks and for avoidance of wear
and tear.

Inputs catered for are disc, tape and tuner, withmoving coil
available through the MC2K option. Personally | think they
should have fitted two tape inputs, but that’s a personal point of
view, most people would not need it — until someone turns up
to record their LPs._ .

Controls offered are volume, balance, stereofmono, input
select, tape monitor and 10 dB attenuator (coupled to the
volume control). No filters and no tone controls. (Do you really
need them, or is your present amp simply bass-deficient or top-
end prominent?)

All outputs, except power supply, are phono socketed and
quite right too, in my opinion. The only use for the dreaded DIN
is to carry the output to the Crimson CK1040/CK1100 and bring
back the low voltage supply.

Design Noted

The preamp falls basically into four gain ‘blocks’ which use
both ICs and discrete transistors where applicable, to reduce
noise effects in the earlier stages of the design: for example, the
magnetic input is a cascode circuit employed to match the high
impedance source of the cartridge.

Switching thumps are eliminated by JFET switches set at
the output. All in all the 1010 is an improved version of the pre-
sent Crimson ‘Super’ preamp board, using more or less the same
high stability component positions designated therein. The
stereo/mono switch, the attenuator and the MC/MM select
switch for the phono input are all situated on the back panel of
the unit, next to a sensibly huge earth terminall

The unit I had for trial was fitted with the moving-coil board
already, to allow me to exercise some favourite cantile vers.
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CK1100 Power Amp

Power amp PSUs are something we've been going on about
at some length recently, simply because they are an often
overlooked area in which great improvements can be effected.
(Read the article on page 26 of this very issue, for example.)
Crimson have not employed two complete supplies but have
adopted a very acceptable approach to the same end. A large
single toroid, with two secondary windings, feeds two separate
rectifier and reservoir networks, such that each channel has its
own energystore to draw upon in case of dire (peak) need

Dynamic crosstalk will be reduced with this configuration,
when compared to the more usual single supply and reservoir
set-up dll too common in commercial amplifiers.

Protection for the output is provided by a shut-off circuit
rather than fuses in the output. A mains fuse is provided — and
noteven the mostextreme of the ‘super-ear-and-no-instruments’
review brigade has suggested that makes a difference to final
sound (yet?)

— = = —————

NEWS : Audiophile

Once again all the hardware and heatsinks etc. are pro-
vided in the kit and there is nothing more to spend outon, short
of a mains plug. The required DINto-DIN lead for connections
to the preamp is included with the 1010 kit. At first glance the
case may seem a little large, but the heatsinks occupy a fair
amount of panel length, and distancing the modules from the
PSU is no bad thing. Keep your wiring neat and it will repay you
with added dBs of noiseratio.

Overall the constructional standard of the pre-assembled
boards is very high, maintaining Crimson’s reputation. Assum-
ing the builder wires them up correctly, the amps are
guaranteed for two years, so be careful with the iron —
overheat in haste and repent at leisure.

i would estimate that an experienced constructor could
assemble a 101011100 set-up in about four hours, if he makes no
serious errors, Take your time and get it right the first time. Pro-
bably best to spread it over two evenings, taking one unit at a

Shasiae
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TABLE 1

CK1010 Pre-amplifier
Frequency Response : 30 Hz — 40 kHz % 2 dB (built-in LF
filter at -12dB/octave below 20 Hz)

Plck-up input noise ratio : -70 dB (ref. 3 mv unweighted)
Moving coil input s/n ratio : -65 dB {ref. 200 nv unweighted)
Tapetuner input : 80 dB (ref. 100 mv)

Pickup Overload : 37 dB (ref, 3 mV)

THD : 0.005%

RIAA Accuracy : X 0,3 dB (20 Hz—20 kHz)

Price : see text L

€1100 Power Amplifier

Pawer Output : 94 W {into 8 R)
141 W {into 4 R)
Power Bandwidth : 10 Hz — 40% Hz
THD - 0.005% {any power, 20 Hz — 20 kHz)
THD : unmeasurably low
S/N Ratio 120 dB (ref. 94 W into 8 R)

Price : See text

As this Is a kit amplifier, test results wiil depend to some extent
upon the standard to which the kit is actually constructed. The
resuits given herein are for a kit which has had its assembly opti-
mised to ebtain the best possible results and can thus be consid-
ered as pretty much as good as you'll get!

The Crimson delivered a good all-around performance as
could be expected from any amplifier of its price—or Indeed, of
2ny upit costing twice as much. It is noticable that the output
power increases some 3dB into low impedences, thus offering
advantage both with difficult loads and under dynamic conditions.
Only upon the power output did the Crimson faii to meet spec.
It turned in 94 W into eight-ohms, but was capable of delivering
140+ both into 4 R continuously, or under dypamic drive cond-
itions into 8 R. Thus the amp has an excellent “headroom’ Into
eight ohms, for which I think we could forgive them losing six watts
somewhere In the paper work.

Down to Sound

So after all that, what does the new Crimson actually sound
like? In aword, good. I tried it with KEF 105 Ii loudspeakers most
of the time, but wired in a pair of Wharfedale Laser 80s to see
what it could do for a pair of less ambitious enclosures, Source
equipment was a Thorens TD  160S/SME 1! with Dynavector
Karat and Shure MV 30 HE cartridges, to test out the MC and
MM boards respectively. In addition a Sony ST-J75 tuner provid-
ed some nice off-air signals, for when | grew fed-up of changing
LPs!

As comparative amplifiers | had the Trio KA-1000 Sigma-
Drive still at hand and a friend’s specialist British unit, which
clapped out halfway through the tests in a blaze of melting out-
put stages and is thus best left un-named!

The Crimson proved to be a very controlled piece of hifi. It
kept command of the bass signals superbly, never sounding
loose. It has an excellent bass extension and when used with
good speakers is capable of frightening levels of energy! The
protection circuit never affected operation and is thus com-
mended.

Mid-range is open and detailed and more reveal ing than is
first apparent, since the amp is unkind to poor quality source
material — as is most top flight hi-fi. Treble is replayed clearly
and precisely with no signs of hardness, a complaint which was
levelled at some earlier designs — unfairly in my view. Power is
well maintained at all frequencies.

The dynamic range available through the KEFs was stunn-
ing. | had just laid hands on some dbx recordings (upon which
more next month} and the Crimson really showed what it could
do with these! A copy of the Police album ‘Zenyatta Mondatta’
was unbelievable in its dynamics. The 1100 coped with the
challenge admirably. . . . while another amp committed hara-
kiri in a somewhat spectacular fashion! The low noisefloor and
sharpness of reproduction did the CL1010/1100 great credit.
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Supply Procedure

I think the bass quality is due in no small part to the PSU
design. The phono inputs too are worthy of special praise. The
noise is Jow and there is good matching for the cartridge. The
moving-coil board is worth acquiring, as it extends the range of
the Crimson at a very reasonable cost.

Overall the performance is truly outstanding for a £250
amplifier and can be considered worthy by any standards of
cost or absolute performance. There is little to criticise in the
sound at all and nothing of substance amiss with the kit itself,
Personally I think the volume attenuator should be on the front
panel, as it is awkward to locate where it is and | would change
the toggletype tape switch for something a little more up-
market! — and if that’s all | can find to criticise in a design, it
must be good!

Conclusions

It wouid seem then that Crimson have maintained their
position at the top of the commercial kit-build field. There is no
Oriental amplifier { know of that can better the sound of this
combination overall at any price and only a few — such as the
KA-1000 — are of comparable standard.

Power delivery is excellently maintained, with the result
that if your speakers can take it, the 1010/1100 can go a lot
louder than 100 W would suggest! Low impedances are han-
dled smoothly and easily, so there will be no problems with ‘nas-
ty’ loads.

| can say no more than that for £250it is a bargain and one
that becomes the reference point for kit amplifiers from now
on.

Details from: Crimson Elektrik, 9 Claymiil Road, Leicester
LE47

Record Time

Next month we're taking a icok at dbx disc replay in more
detail, as many readers had enquired about them, following
Pete Green’s report on the launch of their new decoder. We
have also located a source of a large catalogue of these recor-
dings and can now pass on supply informationl




~1o¢ B.K. ELECTRONICS thq, v
@g&?«« A SOUND CHOICE M,

4 PROMPT DELIVERY % PRICES INCLUDEVA.T. % AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREQ CASSETTE TAPE DECK MODULE.

Comprising of a top panel and tape mechan-

ism coupled to a record/piay back printed 1K.WATT SLIDE DIMMER

'. board assembly. Supplied as one comptete @ Contols loads up 10 TKW
unit for horizontal installation into cabinet or @ Compact size
console of own choice. These units are brand | A% x1ME 2N
new, ready built and tested. @ Essy snagp in fixing through
Festures: Three digit taps counter. Auto- panel/ cabinet cut out
stop. Six piano type keys, record, rewind, @ Insulated plastic case
fast forward, play, stop and eject. Aulomatic & Full wave control using Bamp
recordd IEv?I com'rol. Main inputs plus triac
secondary inputs for stereo microphones.
Input. Semsitivity: 100mV 10 2V Input Im- 2 g"',“",’:,m:mbisfn nce | GENERAL PURPOSE 4% MINI
pedance: 68K Outpart level: 400mV to both uitable for both resistance SPEAKER
loft and right hand channels. Output im- and inductive foads
pedance: 10K. Signal to noise ratio: 45dB. !nnumevabla spphcations in General purpose full range loudspeaker, ideal
Wow and flutter: 0.1%. Power Supply re- industry, the homa, and discos/ for mini systems eic.
quirsments: 18V DC a1 300mA. Connections: theatres éic. @Rolled fabric surmound 8Twin cone @Bohm
The lek and right hand stereo inputs and Price; £11.70 each + 50p P&P Impedance 815watt RMS @1" voice coit
outputs are wia individual screened leads, all 1 Any quantity} @130z magnat ®Frequency range 50/ 15000Hz
terminated with phono plugs {phono sockets Price: £6.90 each+ 75p PEP

provided]. Dimensions: Top panel 5Yiin X
11 %in. Clearance required under 10p panel
2Vin. Supplied complete with circuit dia-

gram and_connecting diagram. Anractive BSR P200 TURNTABLE
biack and silver finish. P00 Turntable chassis. @ °S* shaped tone arm
Price £26.70 4 £2.50 postage and packing. @ Belt driven ® Precision calibrated counter
Supplementary parts for 18Y 0.C. power supply belance ® Anti-skate |bias) device ® Damped
6 g G ttranstormer_  bridge rectifier and smoaothing cusing lever @ 240 volt AC operation (50Hz}
Gl Dol capacitor] £3.50. @ Cut-out tempiate supplied.

Price: £27.00 + £2.50 PEIP

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15, 12" and 8’). These
loudspeakers are ideal tor both hi-fi and
disco applications. Both the 12" and 15"
units have heavy duty die-cast chassis
and aluminmum centra domes, All three
units have white speaker cones and are
fined with attractive cast aluminium
tground linish) fixing escutcheons.
Specification and Price:—

M POWER AMPLIFIER MODULES 100 AND 150 WATTS A.M.S. |
Power Amplifier Modules with integsal toroidal
tsanstormes power supply and heat sink,
Supplied as one complete built and tested
unit. Can be fited in minutes. Auxilliary
stabilised supply and drive circuit incorporated
to power an L.E.D. V.u. mates, available as an
optional extra.
SPECIFICATION:
Max. outpyt power 100 watrs R.M.S. {OMP 100}
150 watts R.M.S. {OMP150)
Londs; (Open and short dircuit proof) 416 chms
Frequency Response20Hz-25KHz & 3dB
Sensitivity for 100 watts 500mV at 10K
150 watts S00mV at 10K

15 100 watt RM.S. Impedance Sohm
69 0z2. magnet, 2 aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response 10 2.5KMz. Sensitivity 97dB
Price £32 each. £2,50 Packing and Car-
riage each.

12 100 watt R.M.S. Impedance 8 ohm. 50 oz magnet. 2 alumintum voice coil. T.K.0. 00.1%

Resonant Frequency 25Hz. Frequency Response 1o 4KHz. Sensitivity 95dB, Price ‘Silze: 360 x 115 x 80mm

£23.70 each. £2.50 Packing and Carriage each. Pricea: OMP 100W £29.99 PHP
; OMP 150W £39.99 £2.00

g 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet sluminium voice coil. Vu Meter V.u. Meter £6.50

Resonant Frequency 40Hz. Frequency Response 10 6KHz. Sensitivity 92dB. Also
available with black cone and black protective grill. Price £8.90 each. £€1.25 Pack-

ing and Carriage each. Matching 3-way loudspeakers
PIEZO ELECTRIC TWEETERS — MOTOROLA and crossover
Join the Piezo revolution. The low dynamic mass (no voice coil) of 3 Build a quality 60watt RMS system 8ohms
Piezo tweeter produces an improved transient response with a lower Build 3 quality 60 watt RM.S. system.
distortion level than ordinary dynamic tweeters. As a crossover is not .
required these units can pe added to existing speaker systems of u + 107 Woofer
10 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLET 4 3 Tweater
SUPPLIED WITH EACH TWEETER. a5 Mid Range
Type ‘A’ 3in round with removable g
e | wire mesh. \deat for bookshelf hi-fi  dr 3-way crossover
|/ }' | speakers. Price {Type ‘A0 £3.45
{ | ‘j\‘ each. Fitted with attrachve cast alumirium fixing es-
1 ~ f Type ‘B’ 3'%in super horn. For gen-  cutcheons and masli protective grills which are
eral purpose speakers disco and PA removable enabling a unique choice of cabinet

% f siyling. Can be mounted directly on 1o batfle

I, 0 ‘;'.“”s;:r?é' ezt‘(:‘ P:(r.gienet?geead?gbe (sion ihor without conventional speaker lgbrics

Sl : z Al three umits have aluminium centre domes
Typs 2= horn. For hi-fi systems and quality gnd rolled foam surround. Crossover com

g disco etc. Price £5.45 each. q ines spring-loaded loudspeaker terminals and
-t ype ‘D’ 2in x 6in wide dispersion  recessed mountind panel.

T

hotn. Frequency response ex- Price £22.00 per kit + £2.60 postage and pack-

tending down to mid-range (2000 mg.Avallahleseparale!y,pncesonvequesl.

A —="2 cls} suitable for hi-fi_systems and 1z go watt RM.S. loudspeaker.
b quality disco. Price £6.90 each. A superb general purpose twin cone loud-
Type 0 U.K. post free lor SAE for Piezo spasker. 50 oz magnet. 2 alyminium
leaflets) voice coil, Rolled surround. Resonant fre-
. quency 25Hz. Frequency response to

Plezo Levsl Controlloudspsskar Yerminals. CoT- 13KH2. Sensitivity 854B. Impedance sohm.
s, mﬂ;w;g;m"bgg;vg‘ﬁ;;e;ﬂm . attractive blue cone with atluminium
AN o on 8 srrarl had 8l um plate,  SERtre dome.

Fits noangly through 8 3 x ' cut out on rear of . Price£16.49 ea - £2.50 P&P.

speaker cabinet Price £2.99 20p postage snd

" B.K. ELECTRONICS

; : : ViSA .

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex §S95TY @ ——

+Yr SAE for current lists. 9 Official orders welcome. ¥ All prices include VAT. & Mail order only. % Allitems packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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For the man who has
everything else. . .

- there is the ETi binder. Spend your nights enjoying the

finer things in lite, secure in the knowledge that the finer

magazines of life are safe and sound. Order one now, and
let the Joneses keep up with you.

ET! Binders cost £3.95 each for UK residents including
postage, packing and VAT. For overseas orders add 30p.
Send the completed coupon together with your remittance
to:

ETl Binders, Argus Specialist Publications Ltd,

145 Charing Cross Road, London WC2H OEE.
Please allow three-four weeks for fulfiliment of order,

-
ORDER FORM >{\

Please send me ETi Binders. | enclose cheque/postal order for
£

I wish to pay by Access/Barclaycard. Please debit my account

O R e e S re 1ﬁ—|——r— =
HAPCNEIRNEaANS e s
[alol2]o] | ’

i | 5 e - s
Signed
Name

Address

S |
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/SHARP MZ-EDB)

=11

/ 2 -
| | Cooooseotse e S _1\
| = ol Ak e o rbectl LBy w3

Toke o look of the MZ 80B, it is an incredibly good machine. @ Probobly the best grophxs of
any microcomputer @ Very fost opecotion — 4 Megahertz 280 @ Double wded, double density
drsk drves optional) — S6OK of stare @ User ~ pleciant and ecvy K use @ Superb build)
quolity — f rythng it s over engineeced @ 3 averlable disk operatng systems — Sharp DOS,
FDOS & CP/M @ Plenty of languages ~ BASIC, Double Precison BASIC. BASIC Comprler,
PASCAL interpreter @ Single unit - scraen, keyboord, foy cassente interfoce {1800 bits/sec)
See the MZ 808 ot your nearest Microcomputers of Laskys

MZ BOB Computer 44K Nen. 109500 Vob 16425 Torol 125925

1) Shops Nationwide

- *
Birmingham
19721 Comporotion Street, Bummgham, B2 4tF
Tul 021632 6303 Monage: Peter Stollard

Manchester

12/14 St Mory's Gote, Morker Streer,
Moncheirer M1 1PX Tel 081 832 6087

30G yords hom Bulrmg Centre Monoger (esly Jocbs Comer of Deansgore
L
Bristol Glasgow
T8/20 Pern Serwer. Bessol, BS) JAN Tel 0272 20421 22724 West MNle Street, Glosgow, GF 2PF
Between Hobday inn and C 8 A Tel 041226 3349 Monoger Dawd Livingstone
Ch s' r Betwoen Buchonnon Sireet and Centeol Station
esre ‘F
Tha Forum Northgate Streed, Chexssr, CH1 7B she 'eld
Tel 0244 317067 561 Sreer, Shefheld, 51 262

scpold
Manager Jeremy Aghtrolt Neal 10 the Town Hell Tet 0742 750971 Monoger Jushn Rowhes

- Top of the Moo oppostte Town Hall
Edinburgh .
4§t Jomes Certre, Erdgugh £H1 350 l.Nerpool

Tol 031-556 6217 Monogen Colin Draper. 33 Dale Strmey, Lrvwvpool, {2 2HE
East end of Preces Street. $1. Jomes Centrs Tel 031-236 2828 Monager. Mork Sutler
' Betwean the Town Holl and Mogisrores Coun
Preston
1/ Gk e, e, 81 1 London

Yot 0772 59264

42 Torterhom Court Rood, London, W1 9RD
Monage hm Comnky, Dvactly under Gurld Holl

Tek 01838 0845 Monoger Vass Demosthenn

‘ Laskys, the retail division of the Ladbrake Group of Companies

MICROCOMPUTERS

L
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SPACE INVADERS
S T

Hand held Invaders Games avgilable £13.95
« Invaders Cariridges available {0 fu
AlARI RADOFIN ACE TRONIC PHILIPS GI000
. Cartridges also avariable for
MATIEL TELENG ROWTRON
DATABASE INTERTON

TELETEXT ‘oiros £199

THE RADOFIN TELETEXT ADD-ON
ADAPTO

The most popuiat T
the market wilh a range of over

40 cartridges including SPACE £95
INVADERS with over 1 12 45
games on one cariridge e VAT

WA -
SEMI-PROGRAMMABLE TV GAME FULLY PROGRAMMABLE
+ 4 Carntridges + Mains CARTRIDGE T V. GAME

Adaptor £3 14 Carnridges avaslable
Normal Price £73 50 Normal Price £87.86

NOW REDUCED TO: inc VAT NOW REDUCED TO: R 47

COMPUTERS

We carry a range of over 15
different Chess computers

Electronic Chess £29.95
Chiess Travetier £35.95
Chess Chatlenger 7 £79.00
Sensory 8 £119.00,

Ptug the adapior mlo the serial socket of your

colowr TV  and recewe the CEEFAX and

ORACLE telewision informatron Services

THiIS NEW MODEL INCORPORATES
Double Holpl characier lacibly

Sensory Voice £269.00 - 2 * True PAL
SPECIAL OFFERS. — Meett tatest BBC & 18A broaocast sheanons
VOICE CHESS CHALLENGER ) e R N b o 2 17

| Unnecessary [0 remove the unit tg waich normat

Normal Price £246 NOW £136.00

ARE COVERED BY SARGON 2 5/B0RIS 25
THE EXCLUSIVE Normal Price £273 70 NOW £1 99,95

ILICA SHOP 2 YEAR GUARANTEE Al prices meiude VAT

SPEAK & SPELL ] ADDING MACHINE

/——)_ OLYMPIA HHP 1010
{ 4 ] Normal Puce £57 21

NOW REDUCED TO

£34 VAT

(ses ordinary papes

No neect 10 buy expensive
thermat paperl

Fast 3ad ligting PRINTER

TV programmes
Gold plated ¢ucun board bor reliadedny
New SUPERIMPOSE News Frash facilty

MATTEL T.V. GAME

24 TUNE
ELECTRONIC DOOR
9 BELL

Normal Price £19 70
NOW REDUCED TO:

£12:.

Ptays 24 different unes
with separata speed

N\ Normal Price £4995
NOW REDUCED TO

£39:0r

| Teach your chid to
spell properly with
;% this ymique l@arning

e —————
The must aihvancet 1V gaime o e world 70

oo o LATOR 1 lines par 5

| S22 EBEEEBs! z'aem Funvr;momanc C‘:cgﬂ ! a’?w-- up:crl: S coniro! ana volume D e

ey atures and scoring Uves normar adéing e control. Select 1he most on KEYBOARD coning )

ﬁ‘ e 0 machiric rolls Batiery of i B approgriate tune for your sopn o gOnvart the 9Svar

! o modules availabie to mams opevaied wisttor, vath appiopfiate MATTEL fo a home computer with 18K RAM 1utly

X axtend 1he tange of Sere 9 240 22N / tunes for ditferant imes ot eapandable and prOgrammabie w Mictodoll Bas:c
Other accessones wii be avadabie later in the yeat

the year!

words

HAND HELD GAMES

EARTH INVADERS

>

{Man3 scepior € et di

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

This telephon@ answering machine (& manutactured by Olympia Business Machines, one ol Ihe

targest OHice Equipmem manufacturers n the UK it s fully POST OFFICE APPROVED and will

answaer and record messages for 24 hours 8 day Wih your remecte call 1n blaeper you Can receive

these messages by elephone wherever you afe nthe warld The remote call-indleeper activates the

Answer /Record Unit. which will at youf command repeal messages, keep or erase them, and Is

sctivated from anywhar ¢ in the world, or on your return 1o your home of office. Themachinecanalso e Tt b Compry Moparte,

he used for message referral, if you have an urgent appomment, but afe expectingan imporiant call L & Bruren, marey 4 Teew

simply record the ‘phone aumber  and location where you can be reached With optional exita

bleepers (£13 eachl 1his facikty can be Prestel

extended 10 colleagues and members

the lamiy Using 8 C80 standard cassette The ACE TELCOM VDXT000 Prestel View

you can record as many as 45 messages data adaptor simply plygs nte the aetial
sochel of your television any enables you 10

The amnouncement can be up to 16
seconds long and the incoming message recewve the Prestel Viewdala seryice (n
colour or btack & white

up 10 30 seconds long
The machine (s easy 10 ins1all and comes Featuren
woth full insiructions 11 18 @assly wired 10 Simpithed cOPeols 107 Qusck mdsy Dpes.lur
your Junction box with the spade co:r\lec gmlo"?"::'\”!‘i"’:':’l;?;: l‘::l\cr:’gl::i’;:::'m

4 ac s \
::c;l: g;c;lgflgelg l;ll;;ur;u‘tgslg laa:'i mcpl(:? E;::d-va rernote 1lophone kevpad with Prestet
Most o o APPAOVED. Ao deathe: ncorporaied lor ey Prese
K
The prree of £136 inc VAT includes 1ne
machme an extra-hght remote call i
Bieeper the microphone message 1ape.
A € mawns adaptor The unit 18
95" x6"n2 and 15 futly guarameed tor
12 momhs The telephone can be ptaced
directly oA the una N0 acdisional desk
space 1s required

(=,
(@

Thesy nvaders are 4 breed of creature tuthetto
unknown Io man They cannot be ited by
tradihonal methods they must be buried The
batile 15 conducted in a maze whera squads ol
aliens chase home tropps The only way of

eliminating 1nem s by
digging hotes ‘and e
burying them [ ] VAL

HAND HELD GAMES

GALAXY o o
i

1000

acquiniion

Troe PAL coloyt encoder using reliadig IC
enromp hiter gnd dela linm sncorpol ated or
minimum picluce imerference masimum
Ty

Inciuges converiert Tv  Prastel syniChbon
Eauly connecied to Mandaid hume o olti®
lelephone hoes

Fully Post Qtfice appoved

speciale228.85

The 2nd generation Galany Invades The invaders
have re-grouped and have 8 seemingly endless
suppty of spacecratt whilst the player £ arsanal 13
Lmited 1o just 250 missies 1o be launched tiom 3
rmsside stanons You have 10 preven the invaders

lgnding or from
7 5£19.95
getences [ VAT

EE BROCHURES

Crveren Py our vatlule

2 ¢ CTTNTTY
T YEAR GUARANTEE "]“II 1 :
'||||||||i||" "y “vuuunm " un"llllll“"“ ol 'lnhlx

’ Gay
AFTER SALES
COMPLITTIVE PICES. W98 78 rrver

NOTE The too 8 Hathertey Rosd
15 one way only Plesse énter tram
$udeup High Strest

CASDIT CAADS WELCC

SILICA SHOP LIMITED enere

1.4 The Mews, Hathertey Road, Sidcup, Kent DA14 4DX
Telephone: 01-301 1111 or 01 -309 1111

rerare) Dot Gl Brvwtsran Bopsss

51D
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UPGRADING
AMPLIFIER PSUs

Even hardened DI1Y types may quail at the thought of tinkering
with their expensive commercial hi-fi, but an improvement can
often be made simply by beefing up the power supply. Phil

Walker discusses PSU requirements and offers a ripple monitor

to check whether your supply

ow that Christmas is over and
N we're looking forward to spring-

cleaning, perhaps it is time to
blow the dust and pine needles out of
the hifi power supply corner. Is it really
up to the job or is it the mud at the
bottom of the audio pond?

What's in a power supply? Or what
SHOULD be in a power supply?

Here we examine what steps we
must take to determine exactly what is
necessary to get the best results out of
your audio system,

In order to get anywhere we must
first decide or find out what power
output is required and into what load
impedance we are going to put it. For
an existing amplifier these are already
defined, so don’t be greedy!

From these facts we can determine
the voltage and current flowing in the
load, thus making the estimate of the
power supply requirements. From basic
theory we have:-

V=1IxR {Chm's Law)
P=vVxi {Power Law)
(V = volts, | = amps, R = ohms,
P = watts)
From this we get-

P=VyRorvV =uPxR)
also
P=1RxRorl =J(PR)

To get an estimate of the peak
voltage required we approximate the
signal to a sine wave, For this particular
case the peak voltage is ¥2 (or 1.41 4)
times the RMS value given by the
above equations.

To go further now we must know
what sort of output stage your
amplifier has. In general there are three
main types.

Split Rail

Each power rail supplies the load
voltage and current for approximately

26
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AMPLIFIER

Fig. 1 Split rail power supply configuration,

half the cycle {Fig. 1.). The voltage
required from each rail is-

V =JPxR)x+2 + X

(X is a factor to account for practical
conditions — see later)

The average current required from
each rail is:-

I = JPR)x ¥2x06x05

(The 0.5 factor is because the load
current flows for half the output cycle
only; the 0.6 factor is because the
average of a sine wave is about 0.6 of
the peak value) A reasonably safe
approximation for the current is:-

I = % xJPIR)

Single Rail
The power rail supplies current on
the positive half cycle of the signal
only (Fig. 2). This drives the load while
at the same time recharging the output
capacitor C which has previously
supplied the negative half cycle of the
output signal. The positive end of C in
the diagram normally rests at about
half the supply voltage when no signal
is applied. The supply voltage for this
configuration is the same as the total
for the split rail version and the voltage
and current values found there apply.

is up to the job.

Bridge
In this configuration the power
supply provides the output cumrent

over the whole of the cycle. Therefore
average current is:-

I = MP/R) (approximated as before)

The supply voltage is effectively
switched so that the positive and
negative half cycles of the signal are
drawn from the same supply rails.
Therefore we have:-

V=JPxRIx«2 + Y

(Y is a factor to account for practical
conditions — not the same as X above))

What About
X and Y?

Well, these are just factors which
are included to make up for
unavoidable imperfections of practical
semiconductor devices. Bipolar and
field-effect transistors always drop
some volts when conducting and their
driving circuits often require even
more.

As a general approximation:-

forbipolar transistors X = 4 Y=8
and for MOSFETs X=8 Y=16

| r“

02\/5
LOAD | ‘
vgp—t — - I POWER SUPPLY
e k¢ A

!

j |

i

Fig. 2 Single rail configuration.

AMPLIFIER
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POWER SUPPLY

el

What About
Class A?

Up to now we have only
considered class B or similar output
stages but some people may well have
class A amplifiers. If this is the case, the
power supply will have to be rated to
provide a continuous current d2or14
times as great as found above.

The Power Supply

Transformer

Now that we know the voltage and
current required, we can determine
what transformer will be required. As a
general rule the current rating of the
transformer secondary will be the same
or slightly greater than the required DC
output.

The voltage rating will be 12
(0.707) times the required rail voltage
plus a volt or two to make up for
rectifier losses. The configurations
shown in Figs. 4 and 5 are the most
usual and will cater for most needs.

ETI FEBRUARY 1982
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Mast of the space in this 100 W power amplifier is taken up by the powef supply
components — and quite right too!

Fig. 3 (Left) Power supply configuration for a bridge amplifier.
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Fig. 4 Power supply for single rail and bridge amplifiers.
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Fig. 5 Power supply for split rail amplifiers.




For single rail & bridge amplifiers:
Ve =V, + 22

For split rail amplifiers:
Ve =V, + 1042

The Smoothing
Capacitor

The main thing to bear in mind
about this component is that the larger
its capacitance and the better its
quality, the better it will work.

The effect of this component is to
reduce the ripple voltages due to the
rectified mains and signal frequency
currents flowing through it. if either of
these currents produce an excessive
voltage, the performance of the
ampilifer is likely to be impaired.

An approximation to the mains
derived ripple voltage developed
across the capacitor can be found from
the basic expression for capacitance:-

C=Qv

(C in Farads, Q in Columbos, V in Volts)
AlsoQ = Ixt

(i in Amps, tin seconds)

Therefore:-

R
s saee T
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For 50 Hz mains input the
maximum time between capacitor
charges is 10 ms. (Assuming full wave
rectification.) The amount by which the
capacitor discharges between charges
is the ripple voltage and is dependent
on the load current. Rearranging the
last equation we have:-

I xt
Y= "é— {t = 10-2 for 50 Hgz, full
wave rectified)

From this it is obvious that C
should be as large as possible to keep
the ripple smaii. For example, if the
load current is 2 A and we wish to
know what the ripple voltage is with a
10,000uF capacitor, we have:- 3
V=2x10-2 = 2volts (peak to

10,000 x 10-¢  peak)

This about the figure required for a
reasonable compromise between cost
and effectiveness.

The capacitor should have a ripple
current rating of at least three times the
DC output current.

The Rectifier

Whether this is to be a single unit
or separate diodes, the working voltage

for each section must be a minimum of
1.5 times the total secondary voltage of
the transformer and for preference
threetimes it. It must have a current
rating at least equal to the Joad current
and a surge capability of--

Ve xC

surge t

(Ime in Amps, VDc in Volts, t = 10-2)

Bear in mind that this device may
require some form of heatsink when
supplying large currents.

Other Points

The rest of the power supply is
mainly up to the individual but some
things are worth mentioning.

The mains wiring should, of
course, be completely safe with no
exposed connections accessible even
with the covers removed. A suitable
slow-blow fuse, switch and indicator
lamp should be included. The mains
earth wire should be securely
connected to all the metalwork and
provision for connection to the
amplifier brought to a convenient
point. The wiring on the low voltage
side should be as short and thick as
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practicable. The possibility of earth
loops must be avoided as far as
possible.

The mains input to the transformer
may be shunted with a capacitor of
10nF or so, to clean up any high
frequency noise on the mains. These
must be made for this purpose
— 250 V AC working or better.

The rectifier bridge may be
shunted with a 10nF capacitor of
suitable voltage rating to reduce
switching noise. It is recommended
that the main reservoir capacitors also
be shunted with non-electrolytic
capacitors of 1uF or so to reduce their
high frequency impedance.

For the best results each amplifier
should be fed from a separate supply
so that loading on one is not coupled _
to another. 3 § :

z 4 “The dual ripple monitor PCB with one

For the purist, each power rail r—i} owe  circuit bullt onto Tt For use VIt tv
would be fully reguiated and a proper mono single rail amps, you can saw the
mains filter would be used to eliminate it (PO g‘;:;?ei)"sh?‘l: = f’;r:Siltﬁ‘;? boards for
L LT e =

Power Supply /Y
Ripple Monitor

zD2
*SEE TEXT
Fig. 6 { Left) Circuit diagram of the ETI

The purpose of this circuit is to : : ©-YE  Ripple Monitor:
continuously monitor the ripple
voltage on a capacitor and light an HOW IT WORKS
LED if that voltage exceeds about 2V b el 5% A H Q1 haed and ifluminate the LED
SRR e circuit is connected across the rn on ard and illuminate the s
peat t‘.” peak. This will show up t:;)SE reservoir capacitor of the power supply. C1 ZD1 is a zener diode which provides
peaks in your prOgraI:nme mater is normally charged to about the same protection for Q1 base at switch-on and
which cause distress in the power voltage as the reservoir capacitor and is also a convenient discharge path for C1in
supply and which may be detracting also discharged by the same amount normal operation.
from the overall clarity of between charges. If the subsequent R3 limits the current in the LED and in
et rechargeis great enough, the current which njunction with ZD2, limits the voltage
reproduction. flows through R1 and R2 will be enough to reaching Q1 collector to a safe value.
. - 1
Construction ‘
Construction is very simple and 0
straightforward, provided care is taken 1 73
to ensure that the polarity of each
semiconductor is correct. Me9

The PCB is laid out with two
circuits in mirror image to allow stereo
pairs of amplifiers or singie split rail
amplifiers to be accommodated easily.

if desired, the polarity of all the
semiconductors may be reversed using
a BC212L transistor instead of the

3 0

BC182L.
s W
w2 -XI
Resi 0 %W, 5% —-a arn
R:snstors 5% 110 ) = 5 Fig. 7 Component overlay.
R2 10k
R3 See Table 1 TABLE 1
Capacitors
C1 1u0 250V polycarbonate
Semiconduct
P c182L Supply Volts.20 25 30 35 40 45 S0
D1 5V6 400 mW zener R3 1z 15 1k8 2Kz 3k3  3k9  3k%
D2 27v 400 mW zener (required -
if supply voltage over 35v} R3 must be a1 W resistor.
LED1 red LED p }
For more brightness reduce R3 to aqprox
PCB (see Buylines) 3 of the value shown.
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This easy to build 3 band stereo AM/FM tuner kit is designed in
conjunction with Practical Electronics {July issue). For ease of

construction and alignment it incorporates three Mullard modules
and an |.C. IF, System.

FEATURES: VHF, MW, LW Bands, interstation
muting and AFC on VHF. Tuning meter. Two back
printed PCB's. Ready made chassis and scale. Aerial:
AM -« ferrite rad, FM - 75 or 300 ohms. Stabilised power B3
supply with ‘C"core mains transformer, All components
supplied are to P.E. strict specification. Eront scale
size 10%""x 2" approx. complete with diagrams and instructions.

SPECIAL OFFER! ..

« Matching {.C. 10410 Sterec Power
amphfier kit {usually £3.95 + £1.15p8p)
A Mullard LP1183 built preamp_ suitable
tarmagnetic/eeramic and auxiliary
npupt fusually £1,95 + 7200 p&p)

+ Matehing power supply kit with Lrans-
former (usually £3.00 + £1.95 p&p)

» Matching set ol 4 shider controks complete
with kncbs tor bass, trebie and volumes

{usually £1.70 + BOp p&p) ONLY

£21.95:... £17.95..

PRACTICAL ELECTRONICS - STEREQO

HIGH POWER
AMPLIFIER

SnS MODULES

STEREO AMPL'FIER KIT READY BUILT OR IN KIT FORM
« Featuring latest SGS/ATES TDA 2006 10 watt output IC'y KIT BUILT
with in-built thermal and short circuit protection. 125 WATT MODEL £10.50 £1 4_25
* Mullard Stereo Preamplifier Modute,

5 . i o Plus £1.15p&p Plus £1.15p&p.
= Attractive black vinyl finish cabinet, 8" 'x 8% ‘% 3%"(spprox}
= 10+10 Stareo converts to 8 20 watt Disco amplitier. 200 WATT MODEL £14.95 £18.95
Ta comnlete you just supply connecting wire and solder Plus £1.15p&0 Pus£1.15p&p.
Features include din input sockets for ceramic carnricge, Mic =
rophione, tape or 1uner, Culpuls - tape, speakers and head- SPECIFICATIONS: 125w Model 200 W Mol
phones. By the press of a bution n transforms into a 20 wart Max_ output power {RMS} 125 watis 200 watts
mona disco smplitier with twin deck Mining. The kit incorp- Operating voltage (DCI 50 - 80 max. 70 - 95 max.
orates 3 Mullard LP1183 pre-amp module, plus power amp :oad-s 4+ 16 ohms 4 .16 ohms
assembly kit and mains power supply. Also features 4 slider requency response
tevel controls, rotey Lass and treble controls and 6 push meatured @ 100 wahis 2SHz - 20KH2  25Mz - 20KHz

Sensitivity for 100 watis  400mV @ 47K 400mV 8 47K
Typal THD,. @

50 warts, 4 chms 0.1% 0.1%
Dimensions fboth models) 205 x 90 and 190 x 36mm

The pawer amp kit ls a madule for high power applicat-

button switches. Sdver Linish fascia with matching knobs and
contrasting cabwnet. Instructions

avaslabie, price 50p. Supplied £1495

FREE with the ki, Plus £2.90 p&p

SPECIFICATIONS: Suitable tor 4 10 8 ohm speakers

Freduency response  40Hz - 20KH7, ions - disco units, guitar amplifiers, public address systems
pul sensitivity P.U.150mV Aux, 200mV’ and even high power domestic systeme. The unil is protected
Mie. 1.5mV. a921nst short Circuiting of the load and is safe in an open

circult condition. A large safety margin‘exists by use of

Tane conrrols Bass ¢ 12db @ G0Hz

generousty rated components, resull, a high powered rugged
unit. The PC Board is back printed, etched and ready to
dnll for ease of construction and the aluminium chassis is
pretormed and ready to use. Supplied with all parts, circuit
diagrams and instructions,
ACCESSORIES:
Suitable LS coupling electrotytic
for 125W model|
Suirable LS coupling electralyne
for 200W modet
Suitable mains power supply
unit for 128W maodel
Suitable Twin transformer power
supply for 200W model

£1.00 plus 250 pap.
£1.25 pius 25p paop.
£7.50 pius €315 pap.
£13.95 pius £4.00 p8ep,

Trebie * 12¢fb @ 10K H2
Distortion 0.1% typically @ 8 warts
Mains supply 220 - 250 voits H50Hz
STEREO MAGNETIC PRE-AMP CONVERSION KiT
Includes FREE Magnetic cartridge with diamond styli.
Adl components inciuding 9.¢.b. 10 convert your ceramic in-
but on the 10110 10 magnenc.
Oniy avariable with 10410 amp, £2.00 includes p&ip.
8" SPEAKER KIT Two 8" twin cane domestic speakers.
£4.75 per stereo parr plus £1.70 p&p. when purchased with
ampnibier. Available separately £6.75 plus £1.70 p&p.

PRACTICAL ELECTRONICS
CAR RAD'O KIT SERIES Il

30+30 WATT STEREO AMPLIFIER

Viscount 1V uniit 1n teak simulate cabunet, sdver fipished
rotary eontrols and pushbuttons vath matching fascia,
mMains indicator and stereo jack socket. Functions swatch
for mic magnetic and ¢rystat pickups, 1ape and aunilary
Rear panel features fuse holder. DIN speaker and input
sockel 30430 watts RMS, 60+60 watts pesk. For use wath
4 10 8 ohm speakers.

2 WAVE Size 14%"'x 10" approx, £3290
BAND BUILT AND TESTED. Plus £3.80 p&p.
MW . Lw

TV SOUND TUNER KIT

s featured in E.T.1. December "81 issue. Kit of parts
including PCB, UHF tuner, |.C t, all components
excluding case, and selector switch, £11.45 + £1.50 p&p.

* Easy to build
+ § push hutton
tuning « Modern design
« 6 watt oulput « Ready stched
and punched PCB « incorporates suppression circuirs,
Al the electronic components to build the radic, you supply
only the wire and the solder, featured n Pracucal Elecironics
March issue, Features: pre-set tuning with 5 push button
options, black ilurminated tuning scale. The P.E. Traveller has
2 § watl oulput neg. ground and incorporates an integrated
CITCuit cuiput stage, a Mullard IF Module LP1181 ceramic

filter type precatigned and £10 50

assembled, and a Bird pra- =04 N
Plus £2.00 p&p e ey

algned push Button 1Uning unit. - -
Sunable stainléss stee! fully retractable aerial {locking) and = Transtermer £1.50 + £1.50 p&p (p&p tree on 1rans-
speaker 16 = 4 "app } tormer if ordered with kit), + Ready built LP1183 Module
for simutated stereo operation £1.96 + 75p p&p.

£1 .95]pack. Plus £1.15 p&p,

MONO MIXER AMPLIFIERS

50 WATT six individually mixed nputs for two pick ups
(Cer. or Mag.|, 1wo moving coil microphones and two aux-
iliary for tape, tuner, argans, etc. Eight slider contrals - six
for level and two for master bass and treble, four extra trehie
controls for mic and aux inputs. Size: 13% ' x6% 'x3% "app.
Power ouiput 50 watts R.M.S, (continuous) for use with 4 10
8 ohm speakers. Altractive

black vinyl case with maiching

fasc:a and knobs, Ready to use.

100 WATT

Brushed
Alumtnium
tascia and ron-
ary controls,
Size: approx, 14" x4 " 10%"
Five vertical sliver controls, master volume, tane level, mic
level, deck leve!, PLUS INTERDECK FADER fur perfect
graduated change trom record deck No, 1 1o Na. 2, or vice
versa, Pre fade level controls {PFL) lets YOU hear the next

disc before fading it in. £76,00

VU meter monitors ourput,
Plus £4.60 p&p,

100w BMS output {200w peak).

avalabie as a kit complete.
CALLERS ONLY
323 Edgware Rd, London W2_ Tel: 01.723 8432,
I V Open 9.30am - 5.30pm. Closed all day Thursday,
Persons under 16 not served without parents
authorisation,

ALL PRICES INCLUDE VAT AT 15%.

MAIL ORDER ONLY

21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched 1o UK postal addresses only.
For further information send for instructions 20p
plus stamped addressed envelope. All goods
despatched within 14 days of receipt of order.

All items subject to availabllity, Prices correct at 1/10/80 and subject to change without notice. RTVC Limited reserve the right 10 update their products without notice.
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5809 SINGLE BOARD COMPUTER

S-100 ”£ ELECTRO

KLUGE CARD W  ieeesa008US WARE

SIMPUIFY YOUR PROJECTS WITH

A PROTOYYPE BREADBOARD

WITH EXTRAS!

& 40n-Board Pwr. Supphes up1o 3 .
of which canbe +5. 0f £5, +12. 4

# Switch Selectabie Memory or
Device Address

& On-Bosrd Address/Device De-

KiTS FOR BEGINNERS

MICRO TIMES

19 Mill St., Bideford, North Devon

EX 2JR, England (WWN) ELECTRONIC
Telephone Bideford (023 72) 79798 e O
INTRODUCING CMOS AND TTL ngrCcE‘-mVOgEB?ELLER

gee beiow 107 MIGIO PICE

Uses Motorola's powertul MC 6809 CPU ‘We are
AK/BK/18K AOM 2K RAM, ACIA, PIA, BOBD simuiated o 1 o
1/0, AS-232 Handshate. & sel. Baud Rates tzx‘cb:x:,e
BARE BOARD 108 ¢

Usas 6800 ; 6850 : 6821 - Huy set for £18.40. products.
COMPLETE KiT £175 « 15% VAY « £1 PAP.
Manual inclydes: 19%17in. Schamatic Pans List
usadnotas. Soffwara listings and more!

ADMONS (2716 £24.00

LIGHT ACTIVATED SWITCH y
DATA AVAILABLE ON 6809 SAE please.

coding
74LS VOLTAGE # BiDirectional Data Bus Buffer-

415393

THYRISTORS

C1060

JEGULATORS

78L0%
LT

M2
IMOS

LOW PROFILE
DIL SOCKETS

TIL32

TH208
TIL232 green

ENCODER/
TRANSMITTER

LM 1871 0.0

RECEWVER/
DECODER

rad LM 872 £1.90

Data £1 pr Large

TIL212 yell 169 | SAE 200

SNT6ATINE1 TS 8.
SOUND
EFFECTS
GENERATOR
Sudable ‘or video
games, alarms

loys 810
Data 750 Large SAE
200

INTERSIL
ICL 7660
Voltage Convene:

Qata 20p Large
SAE

ing.

W On-Board Wat States

W Large Breadboard Ared

Bare Sosrd & Manual £33.00 De-
livery: 2 weeks

5-100
prOMBLASTER NEjy

PROGRAMS MOSY

FAMILIES OF EPAOMS

W Accepts 1K/2K/dX or 8K Eproms

& Extended Device Option

W Phamom Stave Ophon.

W Al Progremming Character-
tics. Software Controllea!

& Accepts Single or 3 Supply pans

% Device Address Switch
Seleciable

& On-Board Wan Stares

Pui yout frequently used routines

nto £ PROM!

BAREBOARD

PROMWRITER

I

Incl. all parts, sockets and Promwritet
Del" 2 woexs

FLOPPY DISC
CONTROLLERS

FD1721

WD2143-01

WSPECIALW Compiete Pkg €50
Includes FD17912 - WD1691D
wD2143 01

Set data svailsbie £300 (20p SAE
measel

EPROMS

2708 450ns
2716 5v 450ns
2732 Intel type
Buy 5 oft for

MEMORIES

2114 450ns

2114 300ns

TC8514P

{4K CMOS RAM [1Kx 4)
4116 200ns

4316 150ns

CMOS AAM 5101

HM £118-3{16K

95 0S10/2 £15.00
ZROAS10/2 £20.00

280 COMBO CHIP

MK 3886 21amo§ 1950
Data £1.00 plus 51p SAE

AY-3-8810
GI SOUND COMPUTER
CHIP

alures:
Full software control of sound
generaton
interfaces with most B-bit and 18-
it MICIONTOCEsIont
3 indepandently programmed
analog outpuls
Two A b generst purpose WO
pons
Singlc - Svolt supply
SPECIAL PRICE £8.95
Data £1. Large SAE please

VEROBLOC
SOLDERLESS
BREADBOARD

360 relisble contacts. Wilt accom:
modate any size IC. Can be full in-
terhocked ofte with another

£3.55 sach

e
$100 Prototyping Boardi:
Microbasrd Pattern 06-21754 il

Sq. Pad Universal Psttern £16.40
Prototyping Boerd for your APPLE
ATT 2020 337

ANTEX SOLDERING
IRONS

Mode! CX 17TW

Kit SK1, 15w

Inci. base/stand + solder.

Kat SK3 17W

KnSKa 25W

5K3 and SK4 compiete with stanc.
MLX Repair Kit £5.30
Can be used whers no Ming ¢ied
13 available

Spare Bits.

ORDERING
INFORMA.-
TION

Plessa aod PAF.
Pilus 15% VAT o all J‘

orders

EXFORT OROERS

ACCEPTED.

Add 15% P&P oh tola! order. VAT
not applicable
ACCESS/BARCLAYCARD
WELCOME

Please add 15% VAT sfter P&P

Schools, Univ. Otficial Orders wel
come.

It i& our polcy to offer you brand
new, fubi-spac. devices. Ptices
s ject 1o change wiIthout notIce.

goUPRLRDENEBDG
FIYPVPPRUeBOBO=
PYITPIIBDa0BS

g.ggma CoDUaED
SooopEnenaIne Eibéih

20 digit scrolling display. Up 10 =;;=

1680 programme steps and 226 (o] -1k -]
ﬁ memories T T

FX702P £115.9 FX860 10 digit (8 + 2) fiauid FX 3600P 10 digit (10+2) 38 FX-802P 10 digi 10+2
: crystal display. 50 scientific rammable with alpha-numeric
ﬁ FA 2 interface v ﬁ:‘:\clbns pSl:ndard deviation. Step qrogrammable ca : Gt T?cr:%?d crystal display. ap to 512
FP 10 printer SOON Fractions. True algebraic logic with liquid CTYSta'.d‘SWaY-V I programme steps and 88 memory
| FX 550 £18.96 Regression analysis. 44 scientific registers. 33 parentheses nestable
| - functions. 7 memories, 18 sets up to 11 levels. Up 109
of parentheses. True algebraic ;‘;";;12'"85‘:7"35‘31"3 upto 9
logic. 6 functions s
TEXAS T151-111 32 step FX 601P £51.95
. FX 3600P £21.95 FA 1 interface £19.95
| ‘{EXASKTI 57 50 Step/ 150 -
eystrokes £26.95
TEXAS T1 58 480 steps or PRaTey I ey d eagm oty oo
60 memaries £57. -
p TEXAS T158C as 58 with wamen - g0 @B { g
constant memory £68.95 it el £ L LAL AP
TEXAS T159 960 steps or & BB O (I
100 memories £121.95 Bl e T
TEXAS PC100C printer for
58/58C /69 £148.95 , SHARP PC 1211 computer £91.96
Programme Libraries  £34.95 SHARP EL5101 16 digit £41.95 SHARP CE 121 intefface £16.95
SHARP EL 6100 24 digit £61.96 SHARP CE 122 printer £71.95

CASIO FX 502P last few at £49.95, CASIO X 100 £15.95, CASIO FX 330 £16.95, CASIO FX 8100 £23.95. CASIO FX 68 £18.96
CASIO SL801 solar powered £11.95, CASIO FX5 £14.95, CASIO FX7 £12.95 CALCULATOR SALES &
DER
0 R o ALL PRICES INCLUDE VAT AND PEP. SEND CASH, POSTAL ORDERS, OR YOUR
¢.5.5. — OR HAVE ANY GOODS UP TO £250 SENT €.0:D. for

SERVICE (C.5.8.)
FREEPOST (no stamp
CHEQUE PAYABLE TO
D ETAI LS R . ACCESS DN ORDERS OVER £30 ONLY. SAE WITH ENQUIRIES PLEASE
L All goods new, boxed with full gusrantee.
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MASTER
ELECTRONICS

NOW'!

The PRACTICAL way!

This new style course will enable
anyone to have a real understanding
of electronics by a modern, practical
and visual method. No previous
knowledge is required, no maths, and
an absolute minimum of theory.

You |earn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a self-
employed servicing engineer.

All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time, for advice or help during your
work. A Certificate is given at the end
of every course. :

You will do the foillowing:

@Build a modern oscilloscope

@ Recognise and handle current electronic
components

@ Read,draw and understand circuit diagrams

@ Carry out 40 experiments on basic
electronic circuits used in modern
enuipment

®Build and use digital electronic circuits
and current solid state ‘chips’

@ Learn how to test and service every type

of electronic device used in industry and

commerce today. Servicing of radio, T.V,,

Hi-Fi and microprocessor/computer

equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!

' Please send your brochure without any obligation to | am interested in En/2/a20

"] COURSE IN ELECTRONICS

. described ab
COLOUR BROCHURE NAME as described above
e L__ ] RADIO AMATEUR LICENCE

I fa ‘ ADDRESS (7 MICROPROCESSORS
B N T e ReT e -] EOGICTCRASE

OTHER SUBJECTS

BLOCK CAPS PLEASE

1. iti ationalRadin&ElectrmﬁcsSdloolReadjnéBePks.RﬂllBR_.'
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FEATURE

DESIGNERS
- NOTEBOOK

Don Keighley discusses the advantages and disadvantages of
capacitively-coupled and direct-coupled preamplifiers in tape playback
systems. A new IC from National Semiconductor now gives the
designer greater freedom of choice.

head {cassette or reeltoreel)to its playback preamplifier

seems incongruous. Direct-<coupling implies that there is-a
possibility of direct current flow through the head which will
cause erasure of parts of the recorded signal — consequently
most tape preamplifier designs have a capacitivety-coupled
input stage. An example of this is shown in Fig. 1.

The playback head in Fig. 1 is shown connected to the
preamplifier by a length of screened cable (with the screen
earthed): the input preamplifier stage is shown within the
brokendined box. Capacitor C1 prevents direct current flow
from the preamplifier to the playback head which wou!d other-
wise occur via transistor-biasing resistor R1

The value of this coupling capacitor depends primarily
upon the input impedance of the preamplifier and can be
calculated from the formula:

T o most engineers, directcoupling an audio tape playback

CGl=_1
2nf R

where f. is the low-frequency corner frequency and R is the
preamprifier input impedance(assumed to be purely resistive in
this example). For a low-frequency corner of, say, 10 Hz and an
input impedance of 50k, the capacitor value should be 320nF.
Now, if the preamplifier had a flat frequency response {ie
equal gain at all frequencies in the audio band) this capacitor
value could be OK. However, tape preamplifiers have an in-
creased gain at low frequencies of about 25 dB (ie an 18 times
increased response at low frequencies). Input noise, which in-
creases with low frequency anyway, thus causes high output
noise levels after amplification. Without resorting to theuseofa
less noisy preamplifier and tape head {both of which will be
more expensive), the only other way of reducing this noise is to
increase the value of the coupling capacitor. Increasing the

TAPE
PLAYBACK
HEAD

!
TAEENEDCABLE | | ©
simPLIFIED |
| R3 PREAMPLIFIER |
STAGE 1
i g g ) S o S af

Fig. 1 Simplified details of a capacitively-coupled tape preamplifier input
stage showing bias resistor, coupling capacitor and tape playback head.

ETI FEBRUARY 1982

capacitor, say, 2004old {to about 64uP) will reduce output noise
t6 an acceptable level.

Problems

The upper limit of the capacitor value is set by the turn-on
time of the preamplifier — at the instant of switch-on this
capacitor is fully discharged but must charge up to the
preamplifier input voltage via the input impedance. If we
assume that the input impedanceis, as in the previous example,
50k, then it will take about two time-constants {a useful rule-of-
thumbt) for the capacitor to chargeup to about 90% of the final
voltage.

Now 2 CR = 2 x64x10-¢x 50 000

= 6.4 seconds

In most applications this time is too long and so a trade-off bet-
ween time and output noise must bemade — nota satisfactory
arrangement.

G e o =

12

RECORDED SIGNAL LOSS (dB)

= T I T T
10 30 100 200 400 1000

DIRECT CURRENT THROUGH HEAD {uA)

Fig. 2 Graph of approximate tape signal loss as a function of direct current
through the tape head during playback, for 100 plays. The pre-recorded
signal on the tape is a 10 kHz sine wave.

The most effective way to get a significant improvement in
sighal4to-noise ratio is, in fact, to direct<ouple the playback
head to the preamplifier. But this causes erasure of signal — or
does it? Figure 2 shows a graph of direct head current against
recorded signal loss, for a recorded signal frequency of 10 kHz
which has been replayed 100 times. Severe signal loss does not
occur unless the direct current through the playback head ex-
ceeds 30 uA or so. As long as this current is kept much lower, say
an order of magnitude less than 30 uA, no signal loss will occur
at all.

National Semiconductor has released a preamplifier IC
(the LM1897) for use in such a tape playback system, which en-

'
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FEATURE : Designer’'s Notebook

sures that the direct current through the playback head is,
typically, as low as 0.5 uA. A simplified circuit showing the IC's

TAPE
PLAYBACK |
HEAD |

-~

Ll
R T e
INPUT STAGE OF
SCREENED CABLE DIRECTLY-COUPLED
PREAMPLIFIER

Fig. 3 Simplified details of a direct-coupled tape playback system. The
transistor bias resistor is now coupled to the transistor base via the
playback head. With a low bias current the DC voltage across the head is
low (<1 mV) and the input stage is virtually balanced.

method of connection is given in Fig. 3. The quasi-balanced
arrangement of the circuit means that screened cable with two
twisted signal leads and an earthed screen can be used, thus
decreasing capacitive hum pickup and crosstalk (from the other
channel in a stereo system).

HVE
T [ |
12 14 1 12
f [\ 1
O ey
15 V 10
INPUT < xZ6 e
CONSTANT 5 T
| O3 CURRENT _.|+ -
‘ GENERATOR [

CONSTANT
C 3 CURRENT +
GENERATOR TN
INPUT I %25 8

Fig. 4 Internal block diagram of the LM1897, showing leadout pin numbers.

An internal block diagram of the whole IC is shown in Fig. 4.
Constant current generators provide the bias current for the in-
put stages of the preamplifier (the input stages are shown as x 25
amplifiers) and they set the bias current for each amplifier to
about 0.5 uA. Each input stage is followed by an operational
amplifier, to allow equalisation and further amplification (with
the use of feedback networks) before the final output. The out-
put signal is taken either via a diode (for diode switching ap-
plications}or straight from the operational amplifier.

IC specifications are good and include a power supply re-
jection of 105 dB; distortion figures of, typically, 0.03%; a wide
gain bandwidth of 76 dB (5600 times) over a 0-20 kHz band-
width; and a power supply range of 418 V DC.

The circuit of a typical stereo tape playback system is
shown in Fig. 5. Equalisation is that of a standard audio cassette
system for ferric cassette tapes (ie corner frequencies of 50 Hz
and 1.3 kHz). Reducing R1 to 33k changes the upper corner fre-
quency from 1.3 kHz to 2.3 kHz to give the required equalisa-
tion for chromium dioxide tape. Circuit gain is 200 at a frequen-
¢y of 1 kHz, but can be increased or decreased by reducing or
increasing resistors R1 and R2 equally. Altering these two
resistors equally will not affect the response of the circuit — just
the overall gain.
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Fig. 5 Circuit of a typical stereo tape (ferric) playback system. To adjust
circuit equalisation to suit chromium dioxide tape, see text.

Resistor R7, along with switch SW1, provides an optional
muting facility. The value of this resistor should, at all times, be
at least T0x R1. In a stereo application the equivalent resistor of
the other channel can be coupled to the same singlepole
switch.

Other Responses

Of course, the IC can be used for applications other than
tape playback systems. If we remember that the frequency
response of the circuit is dependent on components in the
operational amplifier's feedback loop, then it is a simple job to
change the response. Figure 6, for example, shows the circuit for
amicrophone preamplifier which has a flat frequency response.

The circutt is capacitively-coupled to allow its use with a
microphone, or other signal source, which is referred to ground
— some sources cannot be directly coupled due to their nature.
Slower tum-on time and increased low<frequency noise are the
consequences (although noise is not such an important con-
sideration as it is in a tape playback system because of this cir-
cuit’s flat response). Performance is still good and its low power
consumption and supply voitage make the circuit ideal forbat-
tery operation.

—0
+12v
€1 L=]
INPUT -
D——TJI
DUTPUT
12 Lm1gay ]
]
4
"6
100Kk
R1 R7
100% 10
ov
ﬁ’.)

Fig. 6 A capacitively-coupled microphone preamplifier. The flat frequency
response of the circuit means that low-frequency noise is not such an
important consideration as in a tape playback system. ET'
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Build your own electronic organ with the WERSI system

WERSI presents their new generation of electronic organs and
accessories to you, the do-it-yourselfer. All the tools you need are
illustrated left. The clectronics involved is very revolutionary,
making it very easy to understand. Every non-specialist who can
read is able to do it. Building a WERSI organ from a kit can save
you more than half the cost of a similarly equipped ready-
made instrument and that means with WERSI and your own
initiative and involvement you can afford a sophisticated
electanic organ.

Do you have to be a virtuoso or a
music lover to benefit from building a
WERSI organ? No . . . this would mean
failure to recognize the sense of the
hobby. Even after your project is
compjeted you will be able to discover
new excitement from the world of
music.

Whether you play haunting blues,
stomping disco, liturgical hymns or
classic renditions the new generation
of WERSI organs will make your
life more enjoyable.

Want to know more? Just
fill in the coupon below,
enclosing £1.00, and we’ll
send you the big, full
colour catalogue. It will
answer all your questions,

AURA SOUNDS LTD
are the first company to
successfully market WERSI
organs and kits in the U.K.
We have three modern show-
rooms where we pride ourselves
you will receive a friendly welcome
Why not pop in and see the WERSI
range for yourself — we can always
arrange a free demonstration. We
also offer a free technical telephone
support service which is second to none.

Alternatively, fill in the coupon below
for the full colour catalogue. For
immediate action telephone 01-668 9733
24 hour answering service quoting Access/
Barclaycard Number.

WERSI - NOW AVAILABLE AT:

THE MICRO CENTRE, ALBANY ROAD, NEWQUAY,
CORNWALL. TEL: NEWQUAY 5953

e e s o

| Please send me the full colour WERSI Catalogue, '
AURA SOUNDS LTD. I I enclose chequel/P.O. for £, '
14-15 Royal Oak Ceantre, Brighton Road, Purley,
S, ' NAME '

Y

Tel: 01-668 9733 | APDRESS I
17 Upper Charter Arcade, Barnsley, Yorkshire, |
Tel: (0226) 5248 l Send to Aura Sounds Lid., 14/t5 Royal Oak l
1729 Coventry Road, Sheldon, Birmingham. Tel: Centre, Brighton Road, Purley, Surrey.
021-707 8244

WERSIand AURA — The Winning Combination Access/Barclaycard 24 hr telephone service.
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- MEMOorecn

48H memory
~ extension for

MEMOTECH |
memory extension
board

The MEMOTECH memory extension board will allow
the ZX81 to run 48K BASIC programs which may
include up to 16K of assembly code.

The unit contains a genuine 48K of user transparent
RAM, and accepts such BASIC commands as:

10 DIM A(2000).

A range of I/O Port boards and A/D, D/A convertorsis
available, The unit is compatible with the ZX Printer,
and RS232 interface will be available socon.

The MEMOTECH memory has a fully buffered control-
data-address bus with PCB 40 way header plug.

The ZX81 sits on a custom built case which contains
the MEMOTECH memory and a power supply which
not anly powers the MEMOTECH memory, but also the
ZX8t.

All Leads are provided. The MEMOTECH memory
extension board costs: £109.00 + VAT in kit form,

£129.00 + VAT assembled. 15% Educational user dis-
counts are available.

Please make cheques payable to:

MEMOTECH

(Sales Dept.) 103, Walton Street, Oxford. 0X2 6EB.
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O MICROPHONES

So you think you know about microphones? After reading this article

by Vivian Capel you will !

often used transducer in the world. In broadcasting,

recording, noise measurement and communications;
they come in all sorts and sizes. Millions are in use at any given
moment. Yet unlike the loudspeaker, they are little understood
except by the professional user. As with any other component,
appreciation of the working principles and operation helps con-
siderably in the choice of a suitable unit for a particular purpose
and its subsequent utilisation. This article will explore these fac-
tors with a view to making the most suitable choice.

A long with the loudspeaker, the microphone is the most

Transducer Types

There is more than one way of converting sound into elec-
trical energy, and most of the practical ones have been used in
various microphone designs. Some of these are as follows:
Carbon: Carbon granules are packed between two plates, often
also made of carbon, one of which is fixed and the other
moveable. The moving one is linked to a diaphragm so that
sound pressure waves acting on it alternately compress and

38

release the granules. This produces a variation of resistance
across the plates through the granules. A current is passed
through from an external DC source, which varies according to
the resistance fluctuations.

An output voltage can be obtained by a resistancefcapa-
city coupling circuit or by means of a transformer. The
transformer primary, DC source and microphone are con-
nected in series, so that an AC output signal appears across the
secondary. y

The advantage of the carbon microphone is high output (it
can drive an earpiece direct with no amplification) and it is also
extremely robust. Disadvantages are poor frequency response
dueto the inertia of the moving system, noninearity (and hence
distortion) and noise produced by the granules rubbing over
each other. Uses are therefore confined at present to telephone
and other communications.

Crystal: Various natural and man-made substances such as
rochelle salt (sodium potassium tartrate), quartz, tourmaline,
barium titanate and lead zirconate titanate, exhibit the
piezoelectric effect — they generate a voltage when subject to
stress or strain. The basic crystal microphone consists of a thin
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Fig. 1 {Left) Diagram of a crystal microphone.

Fig. 2 (Right) Diagram of a carbon microphone.
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tages are poor frequency response, pronounced resonance of
the disc and distortion caused by unequal flux variation. They
are rarely used other than for vibration or sub-miniature ap-
plications.

Moving-coil: One of the most common types of transducer, the
moving-coil microphone works in exactly the same way as a
loudspeaker, only in reverse. The coil at the apex of the cone or
diaphragm is immersed in a magnetic field between the concen-
tric poles of a permanent magnet. Movement of the cone and
coil induces current into the windings which is proportional to
the sound pressure acting on the cone.

The advantages are high quality signals with extended fre-
quency response and the ability to withstand hard usage. It is
not easily overloaded by very loud sounds. The disadvantage is
the comparatively high mass of the cone/coil assembly which

wafer of crystal secured at one side but free at the other. A cone
is mounted with its apex bearing against the wafer near its free
side and the sound pressure variations cause sympathetic flex-
ing of the crystal and the production of a corresponding
voltage.

Variations of this are the bimorph, which has two wafers
cemented together to give a push-pull effect, whereby one is
stretched while the other compressed; this gives twice the out-
put and partial cancellation of non-linearities. There is also the
multimorph, or sound-cell, which has several crystal elements
and dispenses with the cone; the sound activating the crystals
directly. Output is lower, but cone resonance is eliminated.

The advantage of the crystal unit is that of a high output
voltage without an external DC source; it is also relatively inex-
pensive, Disadvantages are its fragility; the wafers crack easily
with physical shock and they are affected by humidity. Man-
made crystals are rather better than the natural ones in these
respects. Frequency response is uneven and poor at the top end
duetoinertia effects. The main disadvantage is the very high im-
pedance (around 1M0) which results in severe loss of high fre-
quencies over comparatively short screened cables due to
capacitance effects.

When used (with short leads) to drive valve input circuits in

cheap PA amplifiers and tape recorders, the high output and
high impedance eliminate the need for an input transformer.
They are also used to measure vibration in some industrial ap-
plications.
Moving-lron: A steel disc is supported over the pole-pieces of a
permanent magnet on which are wound a pair of coils. It
vibrates as a result of the sound pressure wave and so the spac-
ing between the disc and the pole-pieces varies. The magnetic
field also varies therefore and the flux lines cut the windings, in-
ducing an EMF. Variations include balanced and rocking ar-
mature types.

Advantages are robustness and that units can be made very
small if required. They can also be used for machinery vibration
tests which would destroy other types of transducer. Disadvan-

MAG:dET

WINDINGS

STEEL DISC

N
POLE PIECES

Fig. 3 (Left) Diagram of a moving-iron, or magnetic, microphone.

Fig. 4 (Right) Diagram of a moving-coil microphone.
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——puts a resonance peak in the frequency response between

25 kHz. This is a particular drawback for public address work
where any resonance in the microphone response will initiate
early acoustic feedback. With some microphones the peak can
be 56 dB or even more, but the better models have it damped
to around 2-3dB. Doubletransducer models are available,
although these are expensive. They work like a speaker with a
woofer and tweeter, one handling the low and the other the high
frequencies. An electronic crossover ensures that only those fre-
quencies within the designed range of each unit are supplied to
the output. The resonant peaks of each are pushed outside of
the pass range, so a flat response free from peaks is achieved.

With some applications the moving-oil resonance peak is
considered an advantage, and gives whatis sometimes termed a
‘presence effect’. As the peak coincides with that part of the fre-
quency spectrum at which most ambient noise occurs, it gives
such ambience emphasis. 5o, background sounds are brought
into on-thespot recordings, interviews and the like to add
realism, It can also brighten some instruments such as the piano
and render certain vocalists with poor articulation a mite more
intelligible. It will also emphasize a lisp, and give strings a wiry
tone.

POLE PIECES ~=

MAGNETS

RIBBON

Fig. 5 Diagram of a ribbon microphone.

Ribbon: A corrugated ribbon is suspended edgeways between
the pole pieces of amagnet so that as the air molecules impinge
upon it, it moves back and forth and generates a current. In ef-
fect it is a single-turn moving coil without a cone. The im-
pedance is very low, around 0.1 ohms and so a built-in matching
transformer is required. The area affected by the sound wave is
small and so the output is also low. Some increase in
efficiency is obtained in some models by mounting a small
parabolic wave-guide in front of the ribbon like aminature horn,

The advantage is that the ribbon has a very low mass,
resulting in an extended high-frequency response and excellent
response to transients. The resonance is high, near or beyond the
normal range, so that the response is smooth over the normal
audio spectrum, This makes it well suited for public address use.
It has a warm, natural tone.

The low output is not a major disadvantage as‘modern
designs give little less than many moving-coils and most input
circuits possess sufficient sensitivity. Ribbons are rather fragile,’
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though, and can be damaged by shock or by blowing into them

{never ‘test’ any microphone by this means). They tend to be ex-

pensive but not more so than the better moving-coils. Bass is

overemphasized when used close to the lips and the explosive

consonants p and b can have a shattering effect. Pop shields of

:gam rubber or other material are frequently used to minimise
is.

Note that not all ribbon microphones are free from
resonances. Some have a peak designed-in to satisfy the de-
mand from some quarters for a presence effect!

Capacitor: The value of a capacitor depends in part on the
distance between the plates. If one is fixed but the other can be
moved by air pressure variations, the distance (and hence the
capacitance) will be varied. Capacitor microphones consist of a
plastic metal-coated diaphragm stretched over a ciscular
shallow cavity in a metal casing. The back of the cavity serves as
the fixed plate, while the diaphragm is the moving one.
Aluminium or gold is used for the metal coating, and the
diaphragm is sometimes embossed to give a required degree of

elasticity. DIAPHRAGM
P
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Fig. 6 Diagram of a capacitor microphone.

As the capacitance varies, current from an external source
flows in and out of the device, and a signal voltage is developed
over a series resistor. The applied voltage tensions the
diaphragm, imparting rigidity, and so enabling it to move ac-
curately in response to the sound pressure variations.

The diaphragm has a low mass which gives the advantage
of a flat and extended frequency response, free from resonance
peaks over its range, and an excellent response to transients.

A disadvantage is the need of a high polarising voltage,
usually about 50 V. The capacitance of the transducer is small,
around 20-30pF, and so are the variations. Thus the high voltage
is required to produce usable output fluctuations. This means
that the device has a very high impedance which would cause
excessive HF loss over even a few inches of screened cable. To
overcome this the preamp is included in the microphone case,
receiving its power from the polarising supply.

This supply must be incorporated in the equipment input
circuits; a means for conducting the current must also be pro-
vided through the cable. This can take the form of ‘phantom’
powering, in which one pole of the supply is conveyed along the
signal wires through a real or artifical centre tap to the input
transformer, and the other pole along the braiding. Another

Fig. 7 Phantom powering of a capacitor mike. The supply Is sent via the
centre tap on the transformers and the screening.

40

<

Fig. 8 A-B powering. Both signal wires ares used by means of
capacitively-coupled split transformer windings. This avoids using the
screen to conduct current.

method is A-B powering, where the two supply poles are carried
by the two signal wires — these are DC-isolated from each other
by capacitors between split windings on the internal output and
equipment input transformers,

A further disadvantage is that the microphones and their
ancillary equipment are expensive. This is why they are usually
found only in broadcast and recording studios, or other profes-
sional applications.

There is another method of utilising the advantages of the
capacitor principle without requiring polarising voltages; this is
by using it to tune a small FM radio frequency oscillator and
demodulator. The capacitance variations produce frequency
modulations which are demodulated to produce an AF output
signal. This system is used with Sennheiser capacitor
microphones.

Electret: A comparative newcomer to the scene, the electretis a
capacitor microphone but with the polarising charge per-
manently implanted in the diaphragm. The diaphragm is placed
between the plates of an airspaced capacitor which is charged
from a high-voltage source. The diaphragm is heated and then
allowed to cool, whereupon the charge is fixed and permanent.

It needs to be thicker than the normal capacitor
microphone, which increases its mass and curtails its transient
and frequency response. An internal preamp is still required, but
this can be a simple two-transistor design operating from a
singte internal 1V5 cell.

The advantages are a smooth extended response which,
although not to the standard of powered capacitor models, is
very good and better than most moving-coils. The diaphragm
resonance is high (typically 810 kHz on the better models), and
unlike the mid+ange resonance of the moving-coil, this can be
tamed with a little treble cut on the tone control. Electrets are
light and can be made quite small, making them ideal for the tie-
clip units which are favoured by many speakers and enter-
tainers. In this case the battery cell can be a pen-torch HP7
housed in the microphone plug, or a small mercury cell in the
microphone itself. The current drain is very small{a fraction of a
milliamp) and a long battery life can be expected.

A major advantage is cost, as electrets are very inexpen-
sive. Unfortunately this had encouraged many makers to pro-
duce poor specimens which can give disappointing results. As
with capacitor mikes, they are affected by high humidity and
can be overloaded by very loud sound sources. Given a good
make, the electret has much to commend it for general use and
has been found particularly usefui for public address work,
where the absence of a mid—range resonance enables feedback
to be more easily controlled.

Directional Response

The manner in which a microphone responds to a sound
field differs according to the operating principles and, of course,
is important for choosing the correct type for a particular task.
task. ;

Omnidirectional: When the back of the diaphragm of a
microphone is sealed, there is an isolated body of air trapped in
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the enclosure, just as in a sealed speaker cabinet. This exerts a
fixed pressure against which the diaphragm works. The sound
pressure wave is altemately greater and less than the pressure
exercised on the back of the diaphragm by the trapped air, so
the diaphragm moves backwards and forward. Now sound
pressure (like barometric pressure) exerts force in all directions,
not only in the direction of sound propagation. So, just as a
barometer will indicate pressure of air irrespective of how it is
mounted, the pressure microphone will react to sound whether
pointed toward the sound source or not.

It is therefore said to be omnidirectional, responding to
sounds coming from all directions. This characteristic only
holds good up to the freqeuency where the wavelength is
greater than the diameter of the diaphragm. Above this (at

Ak Mg« —m— & e = 25,0 M2
BRMzewesmese sesececee 500k Hz
{d}

Fig. 9 Pollar. diagrams of nominal directional response. (a} cardioid; (b}
hypercarioid; (c) figure eight; (d) polar response varies with frequency;
plots are given for six different frequencies.

shorter wavelengths) the microphone begins to exhibit direc-
tional properties. When pointing at 90° from the sound source
there are interference effects across the diaphragm, with dif-
ferent parts being affected by different portions of the sound
wave at the same time. It can therefore only respond to a
limited extent, proportional to the resultant pressure over the
whole area,

When the microphone is pointing in the opposite direction

to the sound source, the diaphragm is in an acoustic shadow for
these short wavelengths, as all objects cast a sound shadow
behind them {due to diffraction) when their size is greater than
the wavelength of the sound. Hence the microphone response is
very low at such frequencies in that position. To give some idea
of the frequencies involved, at 1* the frequency is 13.5 kHz, at
1.5", 9 kHz. Most modern microphones have diaphragms
smaller than 1" so the effect only occurs at the upper limits of
the audio spectrum.
Cardioid: If an aperture is made in the chamber behind the
diaphragm so that it is no longer sealed but is open to at-
mospheric pressure, the mode of operation is changed. Sound
pressure is exerted on both sides of the diaphragm which, if
equal, would result in zero movement and output.

However, access to the rear through vents at the sides of
the microphone is restricted so that the pressure is not equal.
Furthermore, the direct action of air molecules moving back
and forth along the axis of propagation imparts energy to the
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front of the diaphragm when the source is situated at the front.
Therefore part of the resulting motion is due to the velocity of
the air molecules, so the microphone is often termed a velocity
type. Pressure differences also are involved so it can be known
as a pressure gradient microphone.

When the sound source is to the side of the microphone,
similar pressure differences exist between the front and back of
the diaphragm but there is no direct impingement of air par-
ticles on the front of the microphone. In fact, there can be
limited velocity effect on the back of the diaphragm due to dif-
fraction around the edges of the vent. Hence the output is much
lower, with sounds coming from the rear of the microphone be-
ing almost completely cancelled and producing very little out-
put.

The unit is therefore directional, favouring sounds arriving
from the front and progressively rejecting others as the angle
from the front increases. When plotted on a circular graph (in
which the concentric circles represent the output level) the
response resembles a heartshape — hence the term cardioid.

Hypercardioid: If the acoustic resistance offered by the vents is
modified, so that pressure exerted on the back of the diaphragm
is increased, the response to sounds arriving from the side is
reduced even further, and the directivity increases. The polar
response is therefore narrower and becomes a hypercardioid.
One drawback is that the increased rear sensitivity often more
than cancels the effect of sounds coming from the rear on the
front of the diaphragm. This results in a negative lobe at the rear.
Figure Eight: Ribbon microphones are equally sensitive to
sounds coming from the front or rear unless the back of the in-
strument is deliberately restricted by pads. As they are velocity
devices, the response to sounds coming from the sides is zero.
The polar diagram with its front and rear lobes therefore ap-
pears like a figure eight. Some ribbon models have been design-
ed to give a cardioid or hypercardioid polar response by using
sound guides at the front and suppression at the rear.

Gun Microphone: These use an interference tube in conjunc-
tion with a pressure gradient transducer to give a highly direc-
tional forward response. The tube is open at the end and has a
series of slots or holes running along one side.

When pointed at the source, pressure waves enter the end
of the tube and the side holes to arrive simultaneously at the
transducer diaphragm. When the source is to one side, the
sound follows various paths of different lengths — the shortest

O O

Fig. 10 (a) Sound enters gun microphone from the end and side to
arrive at the diaphragm simultanecusly when the source is the front.
(b) With a source at the side, sound paths differ in length. When the
difference is half a wavelength cancellation occurs. This happens over
a range of frequencies due to the different spacing of the holes.
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A Sennheiser MKH 816 shotgun-type mike with
extreme directionality. Typical applications are
sports broadcasts, studio, film and animal
recording.

being through the hole nearest the transducer, and the longest

being via the end of the tube. If the difference between these is
half a wavelength, they will cancel and there will be zero
pressure exerted on the transducer.

Obviously this happens at only one frequency, but as there
is a series of holes there will be cancellation effects for all fre-
quencies within the range of the tube. Cancellation also occurs
when the path difference is 1%, 2%, 3% (and so on) times
the wavelength. Of course there are muitiple paths, not just the
two that provide cancellation, but being spaced between the
critical pair these tend to balance out and produce secondary
cancellation.

The tube is only effective at frequencies above the half-
wavelength value of its tota! length — below this it reverts to or-
dinary hypercardioid operation or whatever the transducer
mode is without the tube. Some gun microphones have omni
transducers, which seems odd since there is no directivity at all
below the tube frequency range. Omnis can be identified by
having no vents behind the diaphragm. The half-wavelength fre-
quency of a 2 ft tube is around 280 Hz. Directivity increases
linearly with frequency.

Frequency Response

Frequency response is often quoted between two limits,
such as 30 Hz-18 kHz. This is useless as it does not specify the
levels at which the given limits are measured; they could be at
—3dB, ~20 dBoranylevel inbetween. Furthermore, they give
no indication of the flatness or otherwise of the response. An im-
provement is to give level limits such as 30 Hz18 kHz + 3 dB.
This means that the limit frequencies {and all in between}do not
vary by more than + 3 dB.

Even this is not entirely satisfactory as it does not reveal
whether deviations are sharp peaks or broad plateaus, nor their
frequencies. The only certain method is the response curve, but
even here there are pitfalls. Take a careful look at the vertical
calibration; if the divisions are denoting large steps, the curve
will look a lot flatter than it really is. The divisions should be in 1
or 2 dB steps, but 4 or 5 dB increments are not unknown and so
can be misleading.

The actual response required depends on the application,
but for most, smoothness is more important than extent.

- —_ N T TTErI
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Fig. 11 Which microphone would you prefer, (a) or (b)? A close look at
the vertical calibration shows that the frequency response is the same
for both. Always check callbration when comparing response curves.
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Electrical Characteristics.

Sensitivity: The output must be sufficient to fully drive the
input circuit, otherwise a power amp may not attain full power
or a poor signal-to-noise ratio may result in other equipment.
Specifications can be confusing due to the many ways in which
sensitivity can be expressed — it stipulates the electrical output
obtained for a given sound pressure, and both of these factors
can be given in several different units.

-iImpedance: There are three commonly used impedance ranges;

low (30-50 ohms), medium (200-1000 ohms, and sometimes also
called low) and high (47 kilohms). Righ impedance screened
cables result in HF losses over all but short lengths, while low
impedance is vulnerable to resistive losses over long cable
lengths and noise due to connecting plug contacts. It is the
medium impedance, 200 ohms in particular, that is commonly
used by professionals, and it is taking over from the previous
standard of 600 chms. Impedances in this range match well with
most transistor input stages and can be fed without the use of a
transformer.

Noise: When placed in a vacuum with no air actuation of the
transducer, a microphone will still produce an output. This is
due to thermal agitation of the wire in the case of moving-coil or
ribbon units; for capacitor microphones it is caused by similar
agitation of the diaphragm metalising, plus irregularities in the
supply and noise in the preamp. Qwing to the extra sources, the
latter generate more noise than the former.

There are several ways of specifying microphone noise —
the simplest is the actual output in microvolts. This may be
weighted to take account of the nuisance effect that some fre-
quencies have over others. The DIN 45405 weighting curve,
which peaks at between 34 kHz and rolls off on either side, is
commonly used.

To be meaningful, the noise should be related to the sen-
sitivity, as a given noise level will obviously be more obtrusive
with a low signal output than a high. One way of doing this is to
convert the noise voltage into equivalent sound pressure — the
sound pressure that would produce the same output voltage in
that microphone. This may be expressed as a decibel ratio, using
the hearing threshold (0.0002 ubar) as the reference level. Alter-
natively it may be expressed in phons, which is numerically the
same as the dB value.

Hum: Moving-coil or ribbon transducers are susceptible to hum
when working in strong hum fields. Some have hum-cancelling
coils built-in to minimise it. Occasionally the manufacturers a
figure which indicates hum sensitivity, the unit being the
microvolt per microTesla. The standard field density is 5 uTesla,

Overload and Distortion: Capacitor microphones are the most
easily overloaded by loud sounds so a maximum sound
pressure is often quoted, 200-300 ubars being a common value.
Lower output models can handle larger volumes, some going to
500 and one even to 1,000 ubars. One model designed for in-
strumentation applications has an extremely low output that
mil accept up to 5,000 ubars, a level that would destroy human
aring.

Dynamic microphones (moving-coil and ribbons) are not
usually given a maximum sound pressure rating, but they often
have a level specified at which distortion will rise to a particular
value. This is normally 0.5% THD (total harmonic distortion),
but some of the cheaper ones use a 1.0% THD reference. The
description usually reads SPL for 0.5% THD = 300 ubars (for
example).

There is a tremendous range of microphones now
available, making the best choice none tco easy. However, if
the acoustic and electrical requirements (together with the
other features described) are isolated, the selection and subse-
quent use will be reasonably straightforward. ETH
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O Digital Counter Handbook Frenzel £8.65

O 33 Challenging Computer Games for TRS80-Apple-Pet
Chance £5.75

0 How to Build Your Own Working Robot Pet Dalesta
£5.76

O Mlc(r’gprocessor and Digital Computer Technology
£186,

O Guidebook to Smali Computers Barden £4.20

O How to Debug Your Personal Computer Huffman £6.30

0 How to Troubleshoot and Repair Microcomputers Leuk
£6.30

] 6809 Microcomputer Programmes and Interfacing with
Experiments Staugaard £11.45

O Wordprocessors Programmed. Training Guide with
Practical Application £

O Digitel Circuits and Microcomputers Johnson £9.75%

O Experiments In Artificial Intelligence for Small
Computers £7.25

O The Oscilloscope In Use Sinciair NEW EDITION 1982
[0 How to Get More Out of Low-cost Electronic Test
Equipment Tobery £6.50

TEST

O Digital Signal Processing. Theory and Applications
Rabiner £26.40

[J Electronic Communication Systems Kennedy £8.95

O Principles of Communlcation Systems Taub £8.40

O Introduction to Digital Filtering Bognor £13.30

O Transistor Circuit Design Texas Instruments £10.95

O Electronic Circuit Design Handbook Design of active
filters, with experiments: Berlin £6.80

THEORY

] Electronic Engineers Reference Book Turner £42.00
] Electronic Components Colwe!l £4.00
[ Electronic Diagrams Coiwell £4.00
O International Transistor Selector Towers New £10.70
O International FET Selector Towers £4.60
0 International Op-Amp Linear IC Selector Towers £8.00
O] International Microprocessor Selector Towers £16.00
{) Dictionary of Audio — Radio and Video Roberts £16.00
) Dictionary of Electronics Amos £16.00
O] Dictionary of Electrical Engineering Amos £16.00 !
O Dictionary of Telecommunications Amos £16.00 !
0] Giant Book of Electronic Circuits Collins £12.75 4 |
[J World Radio/TV Handbook Vol. 35 1981 £10.50
0 How to Build Electronic Projects Malcolm £6.45 ;
[0 Modern Electronic Circuit Reference Manual Marcus

£33.50 !

Please sand me the books indicated. | snclose cheque/postal
order for£,.......

REFERENCE

| wish to pay by Access/Barclaycard. Please debit my ac-
count.
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PROJECT

HIGH QUALITY
PHONO AMPLIFIERS

Last month we gave an insight into the design procedgres f_or low level
phono signals. This month the theory is put into practice with t.hese
outstanding input amplifiers. Design and development by David

Tilbrook.

specifically to overcome the pro-

blem of cartridge impedance
interaction. This has been achieved by
separating the MM input stage into two
separate active stages (see Fig. 1). The
first stage consists of a single
NES5A34AN configured as a linear
amplifier with a closed loop gain of
around 8.3. The large amount of
overall negative feedback increases the
input imedance of the stage so that the
measured input impedance is simply
that of the 470k resistor, R2. Since the
5534 has a small signal bandwidth of
around 10 MHz without additional

ET! FEBRUARY 1982

T he preamp has been designed

compensation, the input impedance
will remain unchanged over a very
wide frequency range. The high input
impedance of this stage would usually
allow the input capacitor C2 to be
conveniently small. However, for best
noise performance the value must be
increased substantially.

Capacitor C2 is necessary since it is
not advisable to allow DC current from
the first stage to flow through the
cartridge. The value of C2 used here is
100uF, and this sets the lower —3 dB
point well below 1 Hz. The upper
— 3 dB point of this stage is well above
100 kHz. An extended frequency

response is necessary so that the
accuracy of the RiIAA equalisation is
not affected by frequency response
variations that might otherwise occur in
the first stage.

Equal Change

In an attempt to overcome bass
problems the RIAA has proposed a
change to its playback equalisation
curve. The extreme bass frequencies
are attenuated on playback by the
addition of another time constant. This
takes the form of a singleole RC filter
with a time constant of 7950 u$, ie: a
— 3 dB point of 20 Hz. Since the

J
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frequency response is already flattened
by the 3150 uS time constant, this new
time constant gives a 6 dB attenuation
rate below about 20 Hz. The resulting
RIAA playback equalisation is shown in
Fig. 2. Note that there are four time
constants associated with the proposed
RIAA equalisation: 7950 u$, 3150 us,
318 uS and 75 uS. These are shown on
the Bode plot, which is the dotted line
in Fig. 2. It should be emphasised,
however, that the introduction of this
low frequency time constant is not
sufficient to remove severe cases of
turntable or tonearm resonance. Some
preamps incorporate multiple-order
subsonic filters that offer a very fast
roll-off below 20 Hz. The problem with
this is that severe cases of tonearm
resonance or rumble generate
distortion harmonics well above 20 Hz
and into the audio spectrum. The only
real cure is to remove the problem at
the turntable or tonearm.

The preamp conforms to the
proposed RIAA equalisation in Fig. 2.
The 75 uS and 7950 uS time constants
are obtained by passive RC filters at
the output of the first stage. Resistors
R5, R6 and capacitor C3 form a simple
6 dB/octave low-pass filter with a
— 3 dB point at 2122 Hz, and

1 1 L

b= o0 < Zmizm T OMS
Capacitor C4, together with resistors R7
and R8, form a 6 dBjoctave high-pass
filter with a — 3 dB point at 20 Hz,
which is equivalent to a 7950 uS time
constant. The two remaining time
constants are introduced into the
negative feedback of IC2 and are
formed by the values of resistors R9,
R10, R11 and capacitor C6.

This method of generating the
RIAA curve offers a number of
advantages over the more conventional
method.

First there is a low interaction
between the different time constants,
50 that the RIAA curve can be
optimised for a particular cartridge
more easily by changing the resistor or
capacitor values slightly. If the 75 uS
time constant is included in the
negative feedback of a stage, the gain
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Fig. 1 Circuit of one channel of the
moving magnet input stage. Note
that the RIAA equalisation s In-

corporated in this stage. i

HOW IT WORKS

-

* DENOTES COMPONENTS ASSOCIATED WITH THE RIAA EQUALISATION

MOVING-MAGNET STAGE

The Input from a moving-magnet cartridge
is connected to the non-inverting input of
an NE5534AN via capacitor C2. R2 provides
a DC current path to the input of the dif-
ferential pair in the op-amp. The gain of this
stage is determinded by the ratio R4 to R3,
which is around 8.3 in this case.

The resistor R1 provides a fixed
resistive load necessary for best pevfor-
mance from an MM cartridge. Most car-
tridge manufacturers recommend that the
input resistance be shunted by a certain
amount of capacitance. This is the purpose
of capacitor C1, the value of which should
suit most cartridges. if you wish to optimise
the value of this capacitor, don‘t forget to
allow several hundred picofarads for the
shielded cable capacitance.

The best way to emsure that the car-
tridge Is loaded correetly is with a test
record containing a square wave track, and
an oscilloscope. With the correct cartridge
load and a good tonearm/cartridge com-
bination, a good square wave can be ob-
tained.

The value of resistor R1 at 47k is effec-
tively in parallel with R2, giving an input
resistance of 43k, slightly below the 47k
normally used for MM input stages. This is
unimportant however, and will not affect
performance of the cartridge. The Impor-
tant thing is that the value of this resistance
remains constant over the full audio spec-
trum and beyond. In any case the value of
the input resistance is easily changed by in-
creasing the value of R1 to, say 56k instead
of 47k.

The output of the first stage is fed to
two 6 dB/octave RC filters which provide
one half of the RIAA equalisation. Resistors
R5, R6 and capacitor C3 form a first-order-
low-pass filter set at the 75 uS time constant
of the RIAA curve. At these frequencies
{around 2122 Hz) the 1uF capacitor appears
as a short circuit connecting R7 and R8 in
parailel with the capacitor C3. This must be
compensated when choosing the value of
C3 to ensure the correct RIAA equalisation.
Similarly C4, R7 and R8 form a low frequen-
cy high-pass filter set at 20 Hz (the 7950 u$
time constant).

The output of these two filters is fed to
the input of the second op-amp stage. The
remaining RIAA equalisation is ac-
complished by the feedback loop around
this stage. At frequencies below 500 Hz the
56n capacitor C6 has relatively high im-
pedance. The voltage gain is therefore
determined by resistors R9 and R10. At
higher frequencies, where the impedance
of C6 is less, both resistors R10 and R11 are
in circuit. The capacitor C5 decreases the
gain at DC, of the second stage to unity, en-
suring a low DC offset at the output and
therefore symmetrical output stage clipp-
ing.

The 1MO0 resistor R12 ensures that the
DC voltage on the output remains at 0 V.
This is important so that operation of the
selector switch following the stage will not
cause thumps in the output.

Resistors R13, R14 and capacitors C8,
CYisolate the supply to the stagein order to
decrease the effects of interactions bet-
ween stages and to ensure freedom from
50 Hz ripple.

of the stage must decrease to unity at a
suitably high frequency, so the stage
must be compensated for unity gain to
prevent instability. In the MM stage the
gain of the second stage does not drop
below 10; since the NE5534AN is
internally compensated for gains of
three or above no additional
compensation is required.

Moving Coil Input

The complete circuit diagram for
the moving coil input stage is shown in
Fig. 4. The collectors of the LM394 are
connected to the input of an NE5534,
which functions as a high-gain
differential amplifier, providing
adequate open loop gain to ensure low

distortion and a flat frequency
response when negative feedback is
applied. The input choke is used to
minimise the stage’s susceptibility to
RF noise.

The input impedance of the stage
is determined by the parallel
combination of R1 and R2, around
65 ohms for the values shown. This
should be suitable for most moving
coit cartridges, but is easily changed if
required. The DC operating point of the
LM394 is determined by the constant
current source formed by Q1, Q2, R3
and R6. So the current in resistor R2 is
determined by this constant current
source and the DC current gain of the
LM394. Hence the value of R2 can be
increased, in order to increase the input
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PROJECT : Phono Amplifiers

PROPOSED RIAA PLAYBACK EQUALISATION
LR l ;HI Hil PARTS LIST
+25 7950 8 11114113150 s MOVING-MAGNET STAGE
+20 ” l | | OLD RIAA Resistors (all 4 W metal film, 5% unless
1T N stated otherwise)
+15 R1,101 a7k
g R2,102 470k
T TTI -1 318 s R3,103 120R
+s{{HHNEW RIAA i i‘ﬁ 175 us 4 pr g9
oMt - “;z?up‘: ( R6,106 270R 1%
LN R7,107 6k8 1%
- i Yo : R8,108 1k2 1%
:,,! R9,109 470R 1%
-10 ‘M R10,110 47k 1%
Sye R11,111 5k6 1%
. R12,112 1M0
=20 R13,14,
] N 113,114 47R
~25
Capacitors
=30 1,101 270p ceramic
(dB) C2,102 100u 16 V PCB electrolytic
C3,103 22n polyester
C4,104 1u0 polyester
1 (Hz) 10 100 1k 10k 100k €5,105 220u 16 V PCB electrolytic
C6,106 56n polyester
7,107 33u 25 V PCB electrolytic
€8,9,108,109 109du 25 V PCB electrolytic
Semiconductors
1C1,2,101,102NE5534AN
Fig. 2 Old and ‘new’ RIAA equalisation curves (solid line). The individual time con-
stants (Bode plot—dotted lines) to produce the response are also shown. Miscellanecies
PCB (see Buylines); assorted mounting
hardware; shielded cable.
IN -

impedance, over a fairly wide range of

ST AT 2 Atk e -%192 : =0F | values without affecting the operation
) IQO,, W SE = SV siNK, : of the circuit.
. ‘_‘_5 R2 470&; “R10247 - . Once again the input coupling
i, capacitor C4 is used to prevent DC
"‘_m 120th R1031 0‘ current from flowing through the
cartridge. Capacitor C4 is shunted by

[ }=&r
= C3, a 10n capacitor, so that the base of

I o

% v%— %7—? the first transistor in the LM394 is
E!a H‘ Ri06270R LINK decoupled for RF, through C2.
, ";RP — : Capacitor C2 represents a shunt

e R7 6kB R107 6k8 ] h
i ' g E— Y — ! & capacitance to ensure correct loading
. J RBTh2 R10B4k2 _ of the moving coit cartridge. The value
' 1 w{%b;i ¥ 470FI" [ & y shown should be suitable for most
S = - cartridges, but can be changed for

& L, O “ﬂ%’— f&%ﬁ_ﬁ cigs d ggg:ms;tlon with any particular
mou- ~ CaBen c_;oeﬁgn_ m;o(igu? Torprevent loading the 5534A, the
Rl"1'Q qk_ ‘ ] feedback resistor R8 is kept above
e E b2 L 6OOR, ie:6B0R. Resistor R7 effectively
RTT2M 1000 114 increases with the cartridge and must

g | an TR be kept as low as possible for best

107 B
. 33u ‘ ; : L noise performance. The value of 6R8
o a + MEE chosen gives the stage gain of around
‘ﬂ -8 100, which is too high. This is corrected,

however, by a simple passive voltage
divider at the output, formed by R9

and R10. Capacitor C9 doubles as a
feedback isolation capacitor to ensure
that reactive components in the load
cannot cause a phase shift sufficient to .
Fig. 3 Component overlay for the moving magnet stage. cause oscillation.

out our +VEOV -VE
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BALUN CORE: NECSID TYPE
1050/2/F14 or 42-002-31
8 mm long by 13 mm wide

ct

ey
MOUNTED BETWEEN

EARTH ON INPUT
SOCKET AND CHASSIS

LY WINDING DETAILS

TWO TURNS AROUND

/\ CENTRAL LEG'

HOW IT WORKS

D-15v

Fig. 4 Circuit of one channei of the moving coil input stage. Compon-
ents for the other channel are designated R101, C101, IC101, etg.

MOVING-COIL PREAMP

The input from a moving coil cartridge is
fed via L1 and capacitors C3 and C4 to the
base of one of the transistors in the LM394,
which functions as a differential input
stage.

Q1 and Q2 form a constant current
source, which stabilises the DC operating
point and ensures a high impedance source
to the emitters of the differential pair. The
constant current source works by ensuring
that a constant voltage is maintained across
a fixed value of resistance. Resistor R3 is
used for this purpose, with the base emitter
voltage of Q2 expressed across it. If the cur-
rent through R3 were to try toincrease even
slightly, the voltage on the base of Q2
would be increased, turning Q2 on harder.
This causes the voltage on the collector of
Q2 to decrease, decreasing the current
through R3. So Q2 provides negative feed-
back acting to correct any deviations in the
current flowing through the differential
pair,

The collectors of the LM394 are
shunted by the 1n0 capacitor C5. This
decreases the gain of the first stage at high
frequencies and helps to ensure stability (ie:
freedom from high frequency oscillations).

The input stage is operated in full dif-
ferential mode by connecting both collec-
tors to inputs of the NE5534AN. If this is not
done, the voltage gain of the input stage is
decreased and the signal-to-noise ratio is

two base-emitter junctions in the input cir-
cuit, thelr total equivalent input noise Is in-
ferior to that of a single transistor.
However, since it is possible using a dif-
ferential pair to obtain noise figures of the
same magnitude as the thermal noise of the
cartridge, the marginal decrease in the
theoreticaily best signakto-noise ratio is of
little consequence. On the other hand the
inherent linearity of a differential pair of-
fers a significant advantage over a single
transistor, improving both distortion and
high frequency stability.

Capacitor €7 ensures stability of the
op-amp by providing adequate compensa-
tion for the increased gain around the stage
due 10 the differential pair. C9 provides DC
isolation of the stage. The resistors R9 and
R10 form a potential divider to decrease the
signal level to that suitable for the MM in-
put, If the particufar moving coil cartridge
used requires a different amount of voltage
gain than is provided, the value of R9 can be
changed accordingly. Replacing R9 with a
short circuit (ie: a piece of tinned copper
wire in place of the resistor on the circuit
board) increases the voltage gain of the
stage slightly over 100.

The two RC networks, R11, C10 and
R12, C11 provide isolation of the supply
voltage from other stages using the same
power supply. This decreases interactions
between stages, thereby improving
crosstalk and the overall stability of the
preamplifier.

degraded. Because differential pairs have

BUYLINES

These low level input stages have been
designed to deliver state-of-the-art perfor-
mance — as we've not Ccompromised on the
design we suggest you don't compromise on
the components. Both the MM and MC
stages use high performance NE5534AN op-
amps; a possible alternative to this is the
TDA1034 op-amp. Accept no substitutes.
The LM394 and NE5534 are available from
Watford Electronics, as is the Neosid balun

core; the latter item can also be obtained
from Neosid Small Orders, PO Box 86,
Welwyn Garden City, Herts AL7 1AS.
Technomatic stock the EM394 and the
TDA1034. The PCBs are essential to
preserve the layout and earthing; a very
necessary requirement if the full perfor-
mance is to be achieved. Boards will be
available from our PCB Service at the prices
listed on page 8%.
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Construction

Construction of both boards is
relatively straightforward, since almost
all the components are mounted on
the PCBs. Resistor R1 and capacitor C1
on the moving magnet board are
intended to be mounted directly across
the back of the input socket. Order of
construction is not critical, although it
is probably easier to mount smali
components first, followed by the
larger components such as the
electrolytic capacitors, 1Cs and
transistors; these components will be
damaged if the unit is powered up with
them inserted incorrectly. Shielded
cable should be used on all inputs and

“outputs. We have used mono shielded

cable rather than the stereo type for
ease of soldering.

The inductor on the input of the
MC stage consists of two turns wound
on a ferrite balun core, &6 mm long by
13 mm wide. We used the type given in
the Parts List.

Each of the PCBs is a stereo input
amplifier, with each channe! sharing a
common input earth track running
down the centre of the board. The
power supply wiring from each channel
on the board can be connected in
parallel, so only three wires (+,0,—)
need to be brought out for power.

The input earth is not connected
to the 0 V line from the power supply
at any place on the PCBs. This means
that without a separate 0 V connection
added to the input stage they will not
work. This has been done deliberately
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—PROJECT : Phono Amplifiers

SPECIFICATION

MOVING-MAGNET INPUT STAGE MOVING-COIL INPUT STAGE

Gain: 74,1 kHz Gain: 2%

Fragweneyresponss: - Conlormato KM Equaliaton o Frequencyreponses 7 HoA35KkHz 40,1 d8
g;o;g::?:l'i::;g:ttﬁ!lafl:gc“:ur:!ag\t(’t:ri\zed will Total harmonic distortion:  <0.003%, 1kHz, 30 mV input
longterm stability of the components used.)  Ngise: Total equivalent input noise:

Total harmonic distortlon:  <0.001%, 1 kHz, 10 mV RMS input 23 nx f'l\a’t input ;hortedd

Headroom: >28 dB with respect to 5 mV RMS input sg‘nv fl |n?tut i 1Ay
signal i€:135 mV RMS max. tacnl e RIAA Eq, input shorted

Naise: Total equivalent input noise: J after RIAA Eq, input shorted
112 nV *A’, input shorted,

216 nV flat, input shorted. SIN ratio of MC stage after
RIAA Equalisation:

SIN ratio: 1mv 5mV 10 mv 60uV 200wV 500 uV
Flat 73d8 87dB 93dB Flat 61dB 71dB 79 dB
A-weighted 78dB 92dB 98dB A-;ve!ghted 65dB 75dB 83 dB

—_RESPONSE PARTS LIST
IDEALRIA SURED MOVING-COIL STAGE C7,107 100p ceramic
Hz gé < Mg; > Resistors (all 4 W metal film, 5%) ca:wa 220p ceramic
2 —~02 .02 R1,101 220R €9,109 10u 16 V PCB electrolytic
4 +57 +57 R2,102 100R 10,11,
8 +11.2 +11.2 R3,103 I9R 110,111 47u 25V PCB !'ECtI‘O'YﬁC
16 +15.4 +15.4 R4,5,104,105 390R
20 +16.3 +16.3 b el =5 semlconductors
30 +17.0 +17.0 :3'1 4 iy 1C1,101 LM394CH
40 +16.8 +16.8 R9’10‘9 %3 1€2,102 NESS534AN
50 +16.3 +16.2 g Q1,2,101,102 BC54%
80 +142 +142 R10,110 k0
: 3 R11,12,
}gg I}gg I}gg 111,112 270R Miscellaneous
200 + 8.2 +81 L1 Two turns on ferrite balun
300 * 5'5 HEd Capacitors core, Neosid type 1050{2/F14
400 +38 +37 €1,3,101,103 10n polyester or 42-002-31
500 +26 +26 €2,5,102,105 1n0 polyester
800 +0.7 +07 C4,104 470u 16 V axial electrolytic PCB (see Buylines); assorted mounting
1k * 0.0 00 C6,106 680p ceramic hardware; shielded cable.
1«5 -1.4 ~-13 - ' i -
2k -26 —-24
3t ___zg :gz Fig. 5 Overlay for the moving coil
5k ~-8.2 -81 I
6k -96 —96
8k -11.9 ~119
10k -137 —13.8
15k -172 =7
20k —19.6 -195

to ensure that hum present on the
earth line, due to supply bypass
capacitors for example, cannot
modulate the signal earth, producing
hum in the output. The 0 V line on the
boards is, in fact, a separate supply
bypass earth line and is not equivalent
to the signal earth. A separate wire
should be run from the centre point
(0 V point) of the power supply used to
signal earth at the input sockets.

Both boards should be mounted in
a steef box which can be mounted as a
unit inside the main preamp chassis.
This greatly improves the rejection to
50 Hz magnetic fields generated by
nearby power transformers or 240 V
cables.

Powering Up

No setting-up procedure is
required for either stage, but make a
final check of all components before.
applying power to the unit.
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24198 4p  7ALSI 000 zesear 3000 |FNDIS 120p  DRIVERS # ZX80/81 USER PORT #
e N SR R P LT L B tAs published in PCW Oct/ Nov 811
1 "
Loz Tp 748610 V70p  Ja21c2 i;‘%f, MANIGA0 e UDNGUE lp|  Portmodule plugs direcily inta ZC80 of ZX81 10 provide B input and B output lines. These aliow input of deta
74278 w,,:p o SRSy M TAT s, ARG 2 LONE1BY 3200[  from swiiches, photocells, joy-stcks, o1C. and control of up 1o 8 relays. Also 7 sagment Laiole d-splaysd?r
Z 4 # | LED iamps may be used and sohd-state buzzers may be directly connected 10 the port. Vari wne audio
g o R L * SPEClAL OFFER * output may ba produced. Ready built & tested £14.95 » PBP 70p + VAT
74284 200p 4006 65p 100 + tFor ZX8T owners, we provide an extender card 10 accept the RAM pa:k‘ so no need for an expensive
74285  200p 4007 16p motherboard). Reprints of PCW articles 75p + SAE
74230 100p 4008 sop | 2114L-2 f1 DO 0.95 0.85
z:gg 1% oo e | 716 225 210 2.00 # MICROPROCESSOR TRAINER #
74365 22’.; 4014 tep 2632 4.50 4 00 3.75 [As pubilshed in Wirsless World Jan 81}
14366 s5p 4012 16p 4116-200nS 0. Thes rcro computer based on 6802 processor and only 8 other ICs, provides up 1o 4K EPROM, 1K RAM,
4013 35 n 80 0. 70 PIA, 6 digit display and up 10 8 monitor commands, Though designed as a trainer Nandcom can be used
as desktop computer snd a sctiware development tool. The spare EPROM space allows modification for
Jedicated control or calculator application.
K1t tincl. all comps for computer, psu, & cassette mierface, 2K monitor EPROM & all PCBs) £72 PEP €1

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

{{Tel: 01-452 1500, 01-450 65697. Telex: 922800
305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233

PLEASE ADD 40p P&P & 15% VAT (Export no VAT)
Government, Colleges, etc. ORDERS WELCOME
VISA & ACCESS CARDS ACCEPTED
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CB users. Home base

POWER SUPPLY 3A
Rugged Powerful British Made
FEATURES # Sale 3 Amo operaon w138V Fusly
coguiaed # Eiectrons: shor cirtud & ovencad
Drokcitd & Latest lechnoiogy 1C desgyn
& Afiractrve comgac case » Competdvely proed
SPECIFICATIONS # \n0ul vollage — 240 VAL 50Hz
# Ouipul volage — 136V . - 19% Maximum wim
maens mput varabon t 10% Ioad 0-258  Gutoud
cumetl — 0-3Amg & Aipoie - less Than amV up 1o
1uR i63d & Denensionts = 1759 & 100w 3 750 (mm}

our prce Oy £15.00 owocr no 30

CB Rigs and Accessovies in Hock. Send
S.A.E for Iuil fistings.

8 Bit MICROPROCESSOR
National INSBOBOAN 40 Pin DIL N. Chaninel Siticon
GATE MOS TECHNOLOGY As used in Nalionals
NB08O Micre Computer Famity
Instruction Cycle Time ¢ uS
Supoied wih functiongt
Block Dagram
BRAND NEW
NOT secongs of reclaims
t00% pertec: 0RDER o Sxaoed Oy
Normal Seil price £4 50 each
oon 81-Pax Soecia Prez £2., 00

S0 HURRY — LIMITED STOCKS

«40 Pin IC Socket 1o fit SXB080 Qffer price
aroen o, 1505 30

TECASBOTY

The Electronic Components and Semnconductor Basgan of the Year. A nost of Eiectronic

components nCluding po

S — 1olary and Shoer presets — horizontal and vertical

Resistors of mined values Z2ohms to 2M2 — 1810 2 Watt A comprenensive range of
CapacAOS MOtuding siectioiylic ang polyesier lyDes plus diSC Ceramics etcetera

Autho plugs and sockets of vanous lypes plus Swilches tuses. heatsinks. wire, nuts/botts.
gromets. cabie chps and Iyes. knobs ane P C Board Then add to thal 100 Semwconductars
to include lransrstors, diodes. SCA'S opte’s. alt of which are current everyday usable devices
Inail a Fantashc Parcel No rublysh allt denrifiable and vaiued in current catalogues 21 well
over £25.00. Our Fight Agamst intiation  Price

Beat the Budge!
Down with Depression

JUST £6.50.

Fantastic Audio Bargains

(15 walls per channel stereo amplifer kit \

Consisling of QRDER NO. STA1S
2 % ALED amplitrers
1 x PAtD0 pre-amphitiec
1 1 SPMB) power supoly
1 2 2034 transtormer
2 % coupling capaciors for 8 ohms 470mio
50v and necessary wiring dagrams
now only

\_ 5o £100m s £26.00 .

5 watt (RMS) Audio Amp

Hegh Quality augia ampiifes Module. ideal lor use 1n
record piayers. tape recorders. stereo amps and
cassetie piayers. efc Full data and back-up diagrams
with each module

Spectiscation
® Power Oulpul 5 watts RMS @ (0ad Impedance 8 16
ohmrs @ Frequency response SOz to 25 KHz—3db @
Sensitmly 70 aw lor full culpul @ Inpul Impedance
50k ohms @ Size 85 x 64 3 30mm @ Totat Har monic
distortion bess than5%
BI-PAK'S give away price

£2.25

You could not Buitd one
fod ths price.

1 Amp SILICON RECTIFIERS
Glass Type simitar 4Na000 SERIES 1IN0 -iNa004
50 - S00v — UNCOded — ypou sefect fr VLTS
ALL perfect dewices — NO duds Min 50«

wluf £1.00 — worth double OPDER NC SXT6

Sitcon General Purpose NP Fransitors T0-18 Case 3

Lock 1 Ieads — coded CV7644 Semilar 40 BCt4T

—~ 80107 7789 ALL NEW! VCE Fv ICS00MA

Hie 75250 500t 10008 5S00of 1OOD g
price £2.00 £3.80 £17.50 £30.00 =

Sibcon Genery Purpose PNP Tiansistors TO-5 Case
Lock ™ tea0s coded CVO507 sameldr JNPOO5A 1o

BFX30 VC 60 1C G0OMA  Min Hie 5D ALL NEW'

Shot 00t 5S000m 1000 of

PRICE E2 50 £4.00 t19 UU £35.00

a5 Cvas0?

Send your orders to

Dept ET12

B! PAK

PO BOX 6 WARE HERTS.

ETI FEBRUARY 1982

COMPLETE

AUDIO CHASSIS

STERED ¥) Complete 7 watt por Channel Sterec np
bosrd ~ ncludes amps, re-amp. power spply. front
ponel, knots and Transiorme:

Almost 14 PRICE

£1250 o2

OADER MO ST30

MONO PRE-AMPLIFIERS
MMI) astable for deco mzer. MMI00G sutable for
Ul e e mizer

The MMIOD snd MMIDOG mono ore-ampiifers &k
campatbie wath the ALGD ALBEAL 120 and ALZSH power
arplifers and et associrted power supples.

MMI00 Supmly voiage 4065 mpurs. Tape g P.UL
Microphone War outpot S00mw CLAAY MMIGOG Supohy
vorage 4065 inputs: 7 Gonars, Mhorophones Mar outpat
500

f124x
sach £10

Silicon NPN'L’ TypeTransitors
T0-97 Plastic cenire collecior

Like BCIB2L — 183L — 184L -
VCBOD 45 VCED 30 IC200mA His 100-400

ALL pertect devices — uncoded GRDER AS SX183L
50 oft 100 ol 500 ot 1000 oft
£1.50 £2.50 €£10.00 £17.00

PNP SILICON TRANSISTORS:
Similar ZTXS00 — ZTX214 — E-Line
VYCEQ 40 YCBO 35 ic 300mA Hie 50-400
Bmd New — Uncoded — Pelect Devices
=100 of 500 oft 1000 oft
:1 uﬁ £3.50 £15.00 £25.00
Order as ITXPNP

User your credst card. Rung us on Ware 3187 MOW and
ot pour ordes even laster. Goods normatly went 2nd
Class Mast

Remembe: you must acd WT a1 15% 10 your order
Total Postage 3dd 50p pes Tota! orde-

DIGISOUND 80
MODULAR

SYNTHESISER

A synthesiser for the professional and amateur
keyboard piayer, for education and for the
beginner. The DIGISOUND 80 suits all levels
of keyboard skill.- If you want to know how,
then read on.

BEGINNERS: A small synthesiser may be assembled at
a price comparable with pre-set types. The DIGISOUND
80 has unique facilities and you can learn about
electronic music synthesis with the aid of our User's
Manual. When you are ready to go beyond the ‘mini-
synth’ stage then simply add more modules to suit your
B requirements and your purse.

EDUCATION The modular concept is ideal for teaching
both music and the physics of sounds. The micro-
processor add-on converts it to a project of even wider
application.

KEYBOARD PLAYERS: The use of the ALPHADAC 16|
microprocessor controller allows up to 16 voices in the
polyphonic mode as well as providing many other real
time keyboard control routines. NEW recording/
composing/sequencing programs provide you with the
opportunity to create exciting music — imagine playing
back a composition with each voice set to a different
instrument!

KEYBOARD SKILL: The ALPHADAC programs have
facilities for composing and recording in both real time
and not real time. The latter allows entry of notes at any
speed and subsequent playback at the required tempo.
The not real time mode is essential to synthesists of
limited skill and a boon to the experienced player.

THE DIGISOUND 80 — IN ANY CONFIGURATION

— OFFERS YOU THE BEST PRICE/PERFORMANCE
CHARACTERISTICS

Kits supplied ex stock and ready built modules, or
complete synthesisers, are available to order,

NEW IC's from Curtis electromusic Specialties;
NEW modules; NEW users manual plus easy to
follow construction notes.

Wirte or telephone for more information from the
ELECTRONIC MUSIC SPECIALISTS:

DIGISOUND LIMITED

13 THE BROOKLANDS, WREA GREEN,
PRESTON, LANCS. PR42NQ
TEL:0772 683138
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CENTRES

CALL IN AND SEE FOR YOURSELF
OPEN SIX DAYS A WEEK 5 59557

| 10 MHZ Scope | MULTIMETER
30 ranges 154 AC/0C

Plus Component | | 5y 200 meq ohms.
Tester Features mirror scafe,

I 5" - 130mm Flat Face
Tube DG - 10 MH2Z

PROFESSIONAL 100 K OHM/VOLT

polarity reverse, efectronic
overioad protection. {aut band

LCD LOW COST MULTIMETERS

080" ¥ Qi LCD 26 range push bution 24 3785
AC/DC 20 meg ohm

OMBO11A/ 188 T dignt 100 1Srangepusn L4350
Dultan plus Mie Tester 104 DCING AC Al

180m 3% dignt LCD 3G 1ange Rotary swirch plus

#1e Tester 10A AC/DC £69.95

Calters wif) atways hnd a ranne of low_Cosl test

eguipment agcesseres tosls wons and
- boards in stock’ A150 special glters (o carlam

Range of mains operated Scopes with §” displays. triggered
sweep (UK c/p £3.50)

OUAL TRACE

CS15624 10 MHZ. 10 MV: 1 mict o sec £267.95
CS1560 1 15 MHZ; 10mV; 0 5 micro sec £341.55
CS15664 20 MHZ: SmV, 0 5 micro sec £363.40
GSISTTA 35 MHZ. 2mV: 0.1 micro sec £523.25
CS1820 20 MHZ: 2-5mV 1 micro delay sweep £483.00
CS 1830 Mk 11 300 MHZ, 2mV 0 2micro Sec £626.75

(titted delay tine}
£S1575 5 MHZ 1mV_ 0 5 micro sec ulli drsplay Audio sco‘)e.
£312.80

¢ o & SINGLE TRACE
i . CS1559A 10 MHZ, 10mV. 1 micro sec " display Trggered

* sweep (UK c/p £3.50) £251.89
; .I £O13030 5 MHZ, 10mV_iow sweep tor observation DeloWE{ I;im

and up to 450 MHZ. 75mm display (UK ¢/p £2.00)
Optional probes - all models
x1£795 %10£945 x1-x10£10.50 Z100 £16.95

suspension. N R equipment which witl vaty tiom time to hme
SmV/DIV 220/240V AC Trig. to 20 MHZ As advertised by us a1t £67.50 = Puice gorect & me of greparation E80F
. Al praces inclyde VA
as advertised by us at £180.75inc VAT ;::SEEAQO ¥ §
®. CHOD
*G\\ £‘68-50 Inc VAT N Inc. VAT ® ® | s10p PRESS
(UK c/p £3.50) Exclusive to Audio Electronics (UK ¢/p £1.50} with leather case™ Bl v 1w ety
. Exciusive to Audio Electronics £59.95
TRIO OSCILLOSCOPES CROTECH OSCILLOSCOPES

Range of Portanle Scopes mans and battery operated

Plus special features (UK c/p £3.00)

3030 Single trace 15 MHZ. Smv. 0.5 micro secs. Plus buittin

component tester 95mm lube £166.76

3131 Dual trace 15 MHZ, trg to 35 MHZ. SmV. 0. 5micro sec

130mm lube. plus companent tester .

3034 Battery-mains dual trage 15 MHZ, trig 1o 20 MHZ

bultin Nicads, Smv_ 0.5 micro secs, £396.50

{Enminator charger optional £28.75)

Atso Avallable 3033, single trace 3034 £253.25
3337. dual MHZ. 130mm £408.25

STOP PRESS

Model 3035 was £189.75 - Special Dffer £I 68 50

THANDAR - SINCLAIR

Reltable low cost portable mnstruments. bench models alt
25 5x 15x t5cm Generators mains operated rest battery

CLAMP-ON-METERS
INSULATION TESTERS

& |
3

£5.50 Muiti-range clamps a!l with resistance
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{UK ¢/p 65p or £1.00 for two}
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FEATURE

COMPUTER-

CONTROLLED
LIVE MUSIC

Computers have been making inroads into the music business for some
time now, but Peter Finbarr-Smith shows how even small groups can
take the whole concept much further.

aesthetic activity, with the musician condescending to

operate the instrument simply because there hadto be

some way to make his music audible to the lesser creatures who

provided his meals! Along with this idea goes the thoughts of

some ‘purists’ that there is no place at all for electronics in

‘serious’ music. On the practical side, however, it’s hard to beat

acraftily applied wah-wah pedal as an emotional shifter, just as

Segoviafor John Williams) can make strong matrons weep(or so
I’'m told), by wiggling a finger on a guitar string!

Of course, the answer lies in technigue — a method of pro-

M usic has always been popularly regarded as a purely

ETI FEBRUARY 1982

ducing aspecific effect in a listener by means of a trick, whether
mechanical or electronic. Nevertheless, the ‘old school’ makea
hasty distinction and throw their hands up in horror when a
musician ‘wiggles his finger’ electronically! But whether the old
school like it or not, they cannot halt evolution, in music or in
anything else, and with the microprocessor very firmly with us,
evolution will accelerate.

Whoever it was who said that the microcomputer would
affect all of society was guilty of understatement. With some of
the ‘big name’ groups turning to total computer-control of live
shows it would seem that, in the near future, if you haver’t got a
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microprocessor inside your guitar then you might as well not
bother withsstrings either! In fact, while it may not quite come to
that in the immediate future, computer-control (of the equip-
ment, not the music) is neither particuiarly difficult nor, these
days, incredibly costly. Anyone owning one of the many brands
of ‘personal’ computers can start to think seriously of some of
the possibilities of equipment control, plus, perhaps, computer
generated sound effects.

This article is intended to show the scope of computer-
control when applied to amplifiers and auxiliary equipment
such as mixers, echo-units and (for the really advanced!) syn-
thesisers and to show how it is done. At least, some thinking
about new possibilities in music should be sparkedoff.

Programmed Pots

To begin with, a computer can control volume, treble and
bass, plus any other controls, on any or all amplifiers, plus
parameters on other equipment used in a live performanceor in
a recording studio, with an accuracy which is unrepeatable by
manual means. The computer can be small and easily carried,
with a minimum of setting-up. In fact, once it has been program-
med, setting-up is very much faster than before; probably the
only adjustment necessary will be for the public address level,
which is likely to be affected by the acoustics of the venue.

Although rehearsals, often conducted at a leisurely pace,
can allow careful adjustment of equipment for special effects
during a number on stage, there is usually very little time to
make carefui adjustments — especially when there are full mix-
ers and synthesisers to take care of. The actual results are often
a compromise, leaving the musicians disappointed, and the
roadies (yet again) accused of sabotaging a carefully rehearsed
effect. A computer, however, can reset the whole lot quicker
than you can say ‘you're sacked’, and can give results identical
to those obtained at rehearsals. Apart from the obvious benefits
of this arrangement, it is unbeatable for live recording as well
saving a lot of time ‘on the night’. Lights can be controlled, not
onlyforon-off, but also for the exact level of brightness required
for a difficult colour mix, Of course, once it's in the computer’s
memory, it never changes — although it can be changed very
easily when necessary.

Data Chains

Here’s how it’s done. For convenience, we shall consider a
set-up consisting only of amplifiers. The explanation also ap-
plies to the use of other equipment. The computer to be used
for the system is set to the mode which would normally pass in-
formation to a cassette for storage, orto a printer. But now these
items are replaced by the amplifiers. The computer doesn’t
know the difference (not so smart, eh?) and so is quite willing to
send data{information) this way, even if it seems to go nowhere
at all? Figure 1 shows how the system is connected, both for a

UNIT ¥ | uniTz uNIT 3 UNIT 4
iy O [ =~ vy
cglo
COMPUTER
NOTE: FR =1
e UNIT ¥ UNIT 2 UNIT 3 UNIT 4
T s == e
R = RETURN o i | pomEE oAl | =
c|lo I | l o
E ‘
D DIGHTAL
COMPUTER COMPARATOR -
R

Fig. T How the computer control lines are wired for a small system (a),
and a larger set-up (b).
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small to medium set-up (a) and for a large system, which might
also include such items as recording equipment and lights (b).

A cable is connected at one end to the computer’s tape or
printer socket, its other end going to a special socket on the
back of the first amplifier in the ‘chain’. Inside the amplifier the
data goes to a decoder/fcommand circuit. The data is also
‘beefed-up’ a bit and sent on its way out of a second socket via a
similar cable to the next amplifier in the chain. In this way the
data is sent to each of the amplifiers, and ends up in the last unit
in the chain. Other units may be added at any time by simply
joining them onto the chain.

For larger systems, another gadget is added into the chain,
This is called a ‘digital comparator and both the computer out-
put and the last amplifier in the chain connect to it. This device
now issues the data to the units, and there are no prizes for
guessing what it does! It takes a sample of the data leaving the
computer and compares it with the data coming back from the
last unit. If there is any difference between the two (usually
caused by a broken cable or a disconnected plug) then a red
light illuminates on the comparator’s front panel. Computers
using the printer socket for data output will halt the program un-
til the fault has been fixed. The comparator usually gives its war-
ning during set-up, with the lamp lit until the whole system has
been connected, as faults of this nature rarely happen during a
performance.

It will be seen from Fig. 1 that there is a second cable: the
clock line. The cable comprises two wires, data and clock, in-
side a screen (rather like a thin guitar lead) and the screen keeps
interference out, as well as preventing the fast computer signals
from radiating electrical noise. The clock line is used to syn-
clhronise the data signals, and will be described later in the arti-
cle

Inside Story

Figure 2 shows a block diagram of a computer-controlled
amplifier. 1t will be noted, after a quick glance, that the main
amplifier is not actually connected in any way to the special
electronics. The keen do-t-yeurselfer will immediately realise
that if he were to obtain the decoder/command board, then a
slave amplifier would complete the unit! Quite correct. It
should not be long before such boards are available, and nor-
mal amplifiers could then also be modified, possibly with a
switch marked ‘CC’ {Computer Control) and ‘N’ {Normal), fitted
to the front panel of the amplifier. However, a commercial pro-
duct would either present the decoder/command board in a
‘black box’ for connection to a slave amplifier, or would consist
of a unit combining both the board and an amplifier.

Getting back to what happens inside, it will be seen in Fig. 2
that the clock and data lines enter into and exit from the data
receiver. In fact only the data enters the receiver, the clock be-
ing used to merely operate the input gate, ensuring thateach bit
of the data word enters the receiver at the correct time, A bit is
either a“1’ or a0, and (usually) eight of these form a data word.
More about that later!

As the amplifiers are in a chain, with each passing data to
the next, then there has to be some means by which each unit
‘knows’ which commands are intended for it. Thedecoder takes
care of this by looking at the first word in a group of words sent
from the computer. If the correct address (the unit’s personal
name) is represented by the word, then that unit will accept the
commands which follow immediately. As the data flows
around the amplifier chain at the speed of light, it can be said
that all units receive the data at the same time. The actual delay
during the "passing on’ process occupies only millionths of a se-
cond.

Having accepted the first data word as the correct address,
the receiver then passes each of the following words to the
registers associated with each control on the amplifier. The
registers are small memories capable of holding a single word
{whereas the main computer memory can hold thousands of
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Fig. 2 (Above) Block diagram of a computercontrolled amplifier.
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Fig. 3 Typical data and clock signals when an eight bit word is being
transmitted by the system. The data is clocked in to the registers by the
pulses in the clock signal, shown here as a separate waveform. Some
systems may combine the clock and data into one signal.

words). Each word stored in the registers — consisting of eight
bits, either 1s or 0s — is then converted into a voltage. The
voltage is then applied to the appropriate part of the
preamplifier, Volume, Treble or Bass, and these ‘controls’ are
set until the computer sends the next batch of data. This usually
happens at the end of a’number’, unless the controls need tobe
altered during the number for special effects. Some of these
effects can be really startling, as when the computer has control
of both tone and volume, an instrument can be made to virtual-
ly ‘talk’l In other situations, the controls on a particular
amplifier may not need alteration for extended periods. One
obvious occasion when alteration of volume is needed is when
a guitar changes from rhythm to lead, for example, when it may
be necessary to go into the melody fast, without wasting time
twiddling knobs!

Hi, Lo, Hi, Hij, lo. . . ..

Having looked briefly at what goes on inside the amplifier,
we shall now take a look at the clock and data signals. These are
shown in Fig. 3. When the signal is high, it is saidtobeal, whenit
is low it is said to be a 0. The data line is normally high when in
the rest state, to minimise the risk of interference producing
false data. The level then changes to low before the word
begins, then follows a series of 1s and Os (usually eight of them)
before the data line returns high, signifiying the end of the word.
The highs and fows of the word tend to flow together if there are
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more than one of either type together, so the clock is used to
‘chop’ them into something recognisable by the decoder. In this
way, the data is said to be ‘clocked i’. in Fig. 3 the clock is
separate from the data for this purpose, but in some systems the
clock is ‘buried’ in the data, to be separated in the unit being
controlled. Other systems use the change from the rest state in-
to the active state as a signal to the unit to start its own clock
which then clocks the data into the receiver, The choice of
method seems to depend on the manufacturer's individual
preference.

So now that we all know how it works, let’s take a look at
the programming, without which the system is useless.

Programming

This job logically falls to a roadie. There is much said about
roadies, but with the musicians all busy, who else is there? Jok-
ing aside, this isn’t such a bad thing, as many of the ‘gear
humpers’ are of exactly the right temperament to do an efficient
job on the programming. It goes like this: the equipment having
been set up for practice, the various controls need to be set. As

the controls are now electronic (no, they're not pots driven by

motorst), they have to be set up from the computer keyboard.
First the address of the unit in question s given by the program-
mer, and then the various controls are set. one by one. During
this process, the compurer is programming itself in answer to
the  questions and, if the setup is satisfactory, then this
represents the repertoire-entry for that number. Alterations can
be carried out by simply recalling a unit’s address, and re-
entering the set-up information. In a number of cases the levels
used for practice are different from those used on a gig, 50 the
programming may actually be done in silence, based on live ex-
perience. Normally a ‘frame’ program will be used, which has
been prepared in advance, and which asks the appropriate
questions, thus considerably speeding up the whole process. A
typical example of questions (and answers)seenon a computer
monitor is shown in Fig. 4.

in this example, the system is capable of controlling 26 -

units (amplifiers, mixers, lights, etc), and these are given
alphabetic addresses for convenience. In fact, the number of
unique combinations in an eight-bit data word is 256, s0 there is
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no reason why a system should not have numbered units — up
to 256, if necessaryl Ideas for multi-group outdoor concerts
arise herel The numbers fotlowing the questions relate to the
settings of the controls. Each control is capable of 256 positions
{corresponding to a knob with 256 marked positions, if it were
not electronic). It is obvious that the precision and degree of
cointrol setting is far superior to the best efforts of us mere mor-
taisi

From a programming point of view, a mixer is considered to
be anumber of amplifiers, one for eachchannel, and something
like an echo unit has its own questions on the screen, relating to
individual controls such as reverb levels for example. The same
applies to the special controis on a mixer (foldback, etc). The
reader may now be wondering how the computer knows what
controls are available on what equipment. It knows because the
frame program has been specially written to suit the group’s
equipment. Software (programs) has to be prepared for any
setious use of a computer, but given the ground rules, the soft-
ware is usually produced by a member of the group, unless a
‘package’ has been bought from a company specialising in
machine-control (as this branch of computing is called). This is,
of course, expensive and while a dozen or so of the top hame
groups might invest to this extent, there will be hundreds who
are prepared to try it themselves, with varying degrees of suc-

-Minding The Store

At rehearsal, as the gear is set up, the computer is busily
programming itself. Therefore, when the group are satisfied
with the performance of the equipment for that number, it is
held permanently within the computer's memory, along with its
title. As different numbers are practised, so a repertoire is built
up. In fact this process, coupled with false starts and other pro-
blems, may take quite a long time to complete; but as with all
such things, when the computer is switched off it promptly
forgets everything — losing the lot! So there has to be some way
of storing the information for later use.

On the smallest systems this can be done on cassette. For
computers with only a small memory, afull repertoire may have
to be stored in more than one section, each section being load-
edduring a gig — possibly in the interval, for the second section.
Alternatively, the particular show may have to be assembled in
advance, with just the required numbers being stored in the
computer before the show starts. Each new set-up for all or just
some of the equipment is sent out by pressing two keys on the
computer keyboard, either between numbers, or during them,
for special effects.

For larger systems, especially those being used for live
recordings, a floppy disc unit is necessary, rather than a cassette
recorder, as the great storage capacity and high speed of a disc
unitmeans that a large repertoire may be stored on onedisc and
any part of it called up almost instantaneously.

Before the gmur begin to play the next number, the
operator simply calls the fiet of titles on to the screen, and a
question at the bottom of the list asks: WHICH NUUMBER DO
YOU WANT? In answer to this, the choice is keyed-in, and the
system is immediately programmed for that item. The number
chosen may require a change to some (or all) of the gear during
the actual performance. The operator simply presses two keys,
and the re-programming is done instantly while the group are
still playing. Too simple? Well, he’s got to press the keys at the
right time, naturally!

Getting Started

At the present time there is very little commercial equip-
ment available for the computerisation of sound equipment.
There is a reasonable amount of studio gear around, but it is on-
ly applicable to live recordings, and does not help the group.
There is, however, some equipment in the pipeline, and we are
told that this wilt take three distinct forms:
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Fig. 4 Typical screen readout during programming.

® The ‘bare board’ type of computer-controllable
preamplifier, which can drive slave amplifiers directly or can be
fitted inside a normal amplifier.

® The above preamp inside a case, complete with power sup-
plies and ready for use with slave amplifiers.

® The complete computerised amplifier in several output wat-
tages: an almost featureless black box with no controls at all, ex-
cept a poweron lamp and an instrument input socket in the
front, with the two computer sockets on the back.

Other expected equipment may take longer to appear,
such as echo units, effects generators, lighting control units,
mixers, and a synthesiser with no controls. Needless to say, the
latter item will not be cheapl

Sodo we it back and wait? Well, if the preamplifier boards
are going to be available reasonably soon, then we still need a
computer, and some timeto learn to program it, so perhaps that
should be the first step. Computers such as PET, Apple, TRS-80
and so on, are reasonably priced and are potentiaily suitable,
but even if there is a printer socket {there will certainly be a
cassette socket) available, we still need to add a clock line. This
is achieved by finding the point inside the computer where the
system clock enters the printer or cassette circuitry, and using
gates and a counter (three integrated circuits needed), the cor-
rect number of clock pulses can be sent along with the printer
data {from a spare pin on the printer socket).

tf the chosen computer has only a cassette socket, then the
modification is still not too difficult. Having found the clock, we
must now find the data where it enters the cassette circuit. This
is brought out in the same way as the clock, or, ideally, to a new
socket fitted for the purpose, to the computer, And we're ready
for business! The foregoing is not as difficult as it may sound,
but it certainly takes guts to stand by and watch a roadie disem-
bowel a new microcomputer! For those who can’t face that,
take heart. There is at least one computer specially designed for
the job already available, ready to plug in and run.

Conclusion

In the musical field as much as in any other, the microcom-
puter witl make a powerful contribution toward evolution. its
applications are limited only by the imagination of the user. As
the machines become lower in price (because everyone in Bri-
tain except you has already got three of the things), we should
be seeing simple guitar tuning aids and so on, being run by com-
puters almost powerful encugh to take man to the moon, and
with sufficient memory to catalogue the British Museum.

ET1 FEBRUARY 1982



PR p——

COMPUTER KIT

DIVISION

Henrys

LT}
TANGERINE $isTens ' / ot

LONDON & HOME COUNTIES STOCKISTS

T fReg

RETAIL SALES
& DEMONSTRATIONS

404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE+ TANGERINE -TANGERINE -TANGERINE +TANGERINE

MICROTAN 65

Miciotan BS 15 the maost advanced
poweriul. expandable micro- ‘
computer avatable 1t

also happens to be the

mosi cosl etechve!

FULLY
BUILT,
TESTED,
and housed
ISYSTEM RACK
MICRON
£550 met

§502 based micrgcomputer VOU sipha nument dplay Powertul
mondof TANBUG BK RAM 32 paraliel 170 lines 2 TTL seriai 170 hnes
Four 16 Bit counter hmers Cassere itertace Data bus buttering
Memory mapping contol 71 key ASCIl Keyboard. incluting aumenic
keypad includes powet supply 4130 includes the fust ‘10K MICRO
SOFT BASIC - avadable snthe UK Al the usual BASIC commands

Elecirorng Today
International held 2
mammoih Survey of kns
The result Miciotan 65 |
/INS COMPUTER CLASS!

£395

g VAT P&P

MICROTAN 65 CONTENTS
High quaiity. plated 1iva hole ponted crcun® noard, scider sesisl and ik
screened companentidentdseation 8502 microprotessol 1K monnge
TANBUG Now with 'V Bug 1% RAM tor user programme, Stack and
display memory VOU aiphanumenc display of 16 fows by 32 characters
MICROTAN 65 sysiem ble binder 136 page. bound users hardware/
soltware manuaf with canstructionai detads and sample programmes

o
-~ ‘b::;. screened camponent :dentification 1€ sotkers lor maxmum expansion

| 1O knes aTTL senal 170 port. two 16 b counter imers, data bus

Menmum

TANEX £43.00 ¢

CONTENTS +V AT [6 45 1otal £49 45
High quahity piated thru hote printed ccutl board, solder resist and Sk

64 Way [ | N edge connecion 1K RAM casserte rmterlace, 16 parsliel

butteitng memory mapping, Fagic and cescrete componen'
manmum expanuce TANEX usets maouel

“TANEX [Meumum conhigurason) Assembled
£53.00 +v4T 795 r0ial 60 85

Logic and tiscrete components o fully espand MICROTAN B5
The MiCROTAN 65 it has won widespread acclarm lof s supert
asentation We pay atienteon ro detan!

wrrorm £69.00 + 11635 AT toral £79 35

MICROTAN 65 assembled and ested

Specibraton as above. but assembled and tully bench testeq by oursejves
£79.00 +£1185 VAT, 10l (9085

TANGUG V2.3 KIT Saparswiy £21.55 imet

MICROTAN 65 OPTIONS

LOWER CASE PACK MINI MOTHER BOARD
Two infegraled crtwts which connect  Lised fo connect Wicrotan 1o Taner

o locanans on MICROTAN t 5
siowing 178 displayable characters Lud £' 000 TR
£9.48 + 1142 wd 1090

GRAPHICS PACK

Frve ntegrated crrcwts which connec! into focations on MICROTAN
siiovang the display of thuntky grapiecs (64 5 B4 izels) What ae
chunky graphss? Wel. magine 2 peca of graph paper with 64 snuares
verticatly and 54 souares horaontally, 3 1otal of 4096 Each square tan
be made tlack on wheie

AL MANUALS:
WACROTAN - TANEX~BASIC-X BUG
ALL £5.00 EACH

TANRAM

Available now tanram - 40K Bytes on
one board. Single board of bulk memary
oerng 7K Static RAMI2114). ane 320
Dynarnve RAM {4116] Onboard refresh
totally transparent ta CPU cperdion and s
unatfecied by norm i 08AA's TANRAM Hully
expands the available address space of the
6502 mrcroprocessor MICROTAN, TANEX and TANAAM together
provide 16K RAM 48X RAM. and 1K1/0  that's a lot of memary
and a loy of 1701 Built and tested TANRAM ASSEMBLED

40K AAM CARD with 16K DYNAMIC RAM £76 - VAT
CONTENTS High quality plated thry hole printed ciicuit bosrd, solder
reqist and sk screened * v Pl o of
1§ sockets tor manmum expansion 54 way 01N edge connecior

1K RAM (2114} Data bus buttermg TANRAM users manual

EXTRA RAM

1K STATIC (2014}  £2 85 each 16K OYNAMIC {8116}  [) 50 each

TANEX EXPANSION
Expanded, TANEX atfers 7K RAM.
tocanions for 4K EPROM (27181,
tocations for 10K extended
MICROSOFT BASIC, 32 paraliel 170
Imes. two TTL seriad 10 ports »
thed sevial 170 port weth
R$232/20mA loop, full modem
conmrol and 16 programmatée baud
tates four 16 bt counier nmess.
casserte nieriace. data bus
butlenng. &nd memocy mapping

EXPANDED TANEX KIT {Exciudes ROW XBUG snd 3ASIC)
£89.70 +var 346 152t £103 16

EXPANDED TANEX ASSEMBLED

£99.70 +vaT (1496 10021 [11486

OPTIONS TO FULLY EXPANDEQ TANEX

10X Extended MICROSOFT BASIC in EPATM twath manual
FAS.00 +V AT £7 35 10101 £56 35

Extra RAM X (2e2118) (520 + VAT J8p totat {538
"SERIAL VB IIT £17.26 INCL

§522\1A  £8.004VAT 1120 to1a 1920

XRYG . F17 364y AT (260 tonal (1995

+ 1N KT A

AS YOU CAN SEE THE PRICES DF DUR EXPANSION
COMPONENTS ARE VERY, VERY COMPETITIVE!

£6.52 +vAT 980 10100 £750

20 WAY KEYPAD
Inespensiva means of geting up and runming. Uses Sehoeller key-
switches, and connedts to MICROTAN ibrough a 16 pin DIL plug on

MEMORIES exPAND YOURSYSTEM WITH GUR TANGERINE
Crscounts 10% for 4, 15% for 8, 20% lor 16 APPROVEQ CHIPS
2102 1K x 1 Sranc RAM  BGp M 6402 UART [4.50

TANGERINE DISC SYSTEM
203 CONTROLLER GARD £150.00 « vAT
DOUBLE SIDED DOUBLE DENSITY ORIVE
15.00 -vat
CPIM DISK OPERATING SYSTEM
AVAIABLE JANUARY E8D »+ VAT

71 KEY ASCH KEYBOARD £56.34+ 47

nbbon catie Bisck anodised esculcheon. with TANGERINE 1egends, 2108 £150 2M4 1K k& Sianc RANW  £2.95

fimshes off what must be e best valul for money keypad avanlable M6 f6s0

Avaitabit assembled and tested MK 4516 16K u 1 Dynamec RAM NO EXTRAS NEEDED
4118 1K ¢ B Statrc RAM £7.50

£10.00 +vAT (150 1wa 1150 S M chutig VAT

Uses gald crossaoim keys Sncludes nument keypad and nbhon cae

MONITORS (PROFESSIONAL)
AECONDITIONED AND NEW - FROM £35.05 10 £129.95

POWER SUPPLIES

MPS 1 Input 120 or 240V AC Jutput 5 Volts at 3 Amps Regul ated
MPS | will power both MICROTAN and TANEX fully expanded Built on
the same size prnted trrcudt hoard ps MICROTAN ete Available a3 2
fully builh and rested unet

£23.00 =vAT £3 25 1018l 126 45

XMPSZ +5Y 6A +12v. S and - 12V switch mode sysiem PSU

£69.13 +var

CENTRON Ics Ideal for Tangerine
PRINTERS

sHEKOSHA £199 4 vay
moger 730 £350 +var
votet 137 £395 svar

Avatiabie as fully bled and tested
SUPER MET AL CABINET I TANGERINE/BLACK
£20.00 +VAT €390 totl £23 00

MINI-SYSTEM RACK

We have produted a mmi-system rack which accepts MIERGTAN 66,
TANEX and ous mw moiher board It has an infegral power SupDiy. just
phug 11 1nTq The mans and away you o' Fuwshed in TANGERINE /8L ACK
1t gives your sySiem Ihe prolessignal finigh Frant panel actess toe 170
cables AVAILABLE AS AN ASSEMBLED UNIT.

PRESTEL - VIEWDATA

NEW MICROTANTEL
POST OFFICE APPROVED iﬁ\

L2038 v g - . ﬂm’ﬁLae LISED AS AN m%ﬂs&mm £139
FULL SYSTEM RACK :cmwmnfmwnum,wmnmmn

f o the man that has everything! §3inch wide

system rack whih acceprs MICROTAN 65, TANEX TANRAM, SEVEN
FURTHER EXPANSION B0ARDS, TANDOS and THE SYSTEM POWER
SUPPLY Avarabie in many lormats, e g Indiwedual rant panels, full

width hunged front panel back pane with or withgu! tonnecios

Just conneti o the aenal socket of amy colow or black and white
domestic TV recerver and 1o your Post Othee mstalled jack socker and
you are imo the-axciting waad of PRESTEL Via yimple push botion use
you are able 1a wew 170,000 pages of up to the mnute wlormanion on
Alaty serviges, order Goods Wom compaes - A thes wathout 1eiving

£49.00 +vat £735 rora £56 35 you smchart
EW PRODUCTS S ponemssum comecion T PARALLEL WDBOARD VAN LNED  fSAE]  CONTRODILER CARD AL fima
N R T TV REOAR 1] COPALTOR (7205, PARALLEL [0 50ARD WAX1 IMES (LIS CONTROLLER CAS0 M T
1 * EXTRA EDGE CONNECTORS 154 T2 RAMCARD 16K VERSION e COMBIND TANLG & YBUG  TRA
(AL VAT INCL) SYSTEM RACK FRONT PANFL [5M TN RAMCARD I2X VERSION fitsem 2 PORT SERAL LONIT L7y
SERIAL 1A BOARD MIN € PORTS) % DXROMEOARD EXCL ROV g5 MG RESOLUTION GRAPHICS 1]
SERiAL 11 BOARD MAX & PORTS) %7 AMKIM BUFER (A AM TV INTERFACE Mm%

Stockist Enquiries on headed notepaper tot

COMPUTER KIT LTD.(Principal Distributors 1 U.K.} TLY to

PROFESSIONAL ASCII KEYBOARDS
Ideal for i . x prs
Tangerine

£29.95 ..

- 52 key 7 bit ASCH codea + Supethly made

- Positve snobe ~5V-12V “Sre13e55215ims

+ ASCIY characters Black keys with white hedgens
+ Parale) output with strobe - Escape shift retutn &

» Power #rght on contral reset heys

« Chip by General Instryment
(G4} TTL output

+ Control repeal & bell keys
+ Complete with DATA

ADD-ON

Acompact 12 button keypad

suitable for use with above LIS[TnP?IwCE
KE!PAD keyboard to extend its furctions QUR PRICE

plus four extra keys Supplied

brandnew winwithdata A | £7.95

4xd non-encoded single Mode - yAl
keyboard,

TANGERINE ~TANGERINE +TANGERINE <TANGERINE +TANGERINE +TANGERINE TANGERINE -TAKGERINE
All orders pre-paid and official advertised here to be farwarded

DIREC
1112 Paddinglon Green London, W2 Teie 017235095 COMPUTER DEPT., 11/12 PADDINGTON GREEN, LONDON W2

&)

PLUS MANY NEW EXCITING PRODUCTS N DEVELOPMENT
AUTOMATICALLY FROM 1S WHEN RELEASED BY
TANGERINE LTD
AN products are avasisbie
FULLY GUARANTEED BUY WITH CONFIOENCE
BRITISH DESIGN & MANUFACTURE AND ON DEMONSTRATION
IN OUA COMPUTER DEPT
C——
| — T
R ENDFOR
REE BROCHURE
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SUBSCRIPTION ORDER
FORM

Cut out and SEND TO :
Electronics Today international,

513, LONDON ROAD,
THORNTON HEATH,

SURREY,
ENGLAND.
Please commence my personal subscription to Electronics Today
intemational with the issue.
SUBSCRIPTION | am enclosing my (delete as necessary)
RATES ChequelPostal Order/international Money . AND ";EHE-‘-:'H
{tick {3 as appropriate} B Order for Poeo‘{"é‘{'%ﬁ“!bﬂgﬁ
N = b oCs
E11.95 for 12 issues ' B s e P
E‘IIIS(JS AT (made payable fo A.S.P. Ltd) il L
overseas surface (m} i OR " = - A
£35.75 for 12 issues Debit my Access/Barclaycard® s BOSOTI- " e
Air Mail (* delete as necessary) - . : AU\
BT o R e - Sl i[5
| |
TTIITILTLLILLL] BSCRIPTIONS

Please use BLOCK CAPITALS and include post codes. , > .
The magazine you hold in your hand is the

__:--------_---\

I
|
|
:::Zgﬁmﬁé? """ S AR, : biggest seller in the UK electronics field.
= I Why risk your newsagent running out?
--------------- " Take out a subscription using the form
.................................... i provided, and make sure of getting the next
R0 T ENNE P8 G - RIS A " 12 issues. Don't you deserve not to miss out
S e Tl e 3 TN e e ) on the best?

\----_-A-----------"-

[ JOI ISSIONAL

1§ you are looking for amplification, take advantage of the same superb quality Crimson moduies that the BBC, I8A, KEF and numerous recording
studios have been using for years! Our expertise in this field of etectronic design isinternationally renowned, our reputation is based on quality,
reliability and value for money and when it comes to technology, our modules Featurepossibly some of the world's most advanced audio circuitry
yet devised. The Crimson range ofaudio amplifier modulesis avaliable toindustry and pubtic ailke andisbacked by fulltechnical data, freetechnical
advisory service, fast delivery and a full range of complimentary components available such as toroidal power supplies and heatsinks, etc.
SPECIFICATIONS

oip o/p Slew

Type 8ohms* 4ohms PsSU H/sinks mit S/IN sensitivity THD Ityp) FRL - 3dB) Size
CE 608 38 CPS 80 H550 30vus 110a8 775myv 0.0035% 1.5Hz—50KHz | B80—120—2S
CE004 44 70 CP5150 HS50/100 30vus 11008 775my 00035% 1 SHZ—50KHZ 80—120—2%
CE1008 65 CPS150 HS50/100 30vus 11008 775mv 0.0035% 1 5HZ—50KHZ 80—120—25
CE1704 85 121 cPs250 HS100/150/FM1 30vus 11008 775mv 0 0035¢ 1.5Hz—50KHz B80—120-25
CE1708 125 CPs250 H$100/ 150/ FM1 30vVuS 110d8 725mv 0.0035% 1.5Hz—50KHZ 80—120—25
CE3004 170 250 €Ps250 HS150/FM2 30vus 11008 775my 0.008 % 1 SHZ—50KHZ 161—102—35
CPRIX output 775mv REGA vus 7008 2 8mV 0.008 % 10H2 —50KHZ 138— B0—-35
MCIX output 2mv REGY Svus 6508 70/ 150UV 0.008 % 10HZ —50KHZ 80—120—35
X02/3 output 775-2500mV REG1 vus 9008 7I5MY 001 % Preset 150— 50—20

-pPower gutput 15 quoted In WRMS and 1S given for two modules off the same power supply. Higher powerscan be obtainedif using our dual power suppliesor

one moguie per PSU or 1f using a stabihisea power supply

NEW: We now have a completely new Hi-Fi Kit package to offer:

CK 1010 contains pre-amp circuit board, all metalwork connectors wire, etc., to make a8
complete hi-fi pre-amplifier.

crimson modular audio amptifiers feature

;l ’?;:t::m“ G tr:'nsler;t‘:tnc:t:t:al:ztatz o0 CK 1040 contains 2 power amp modules, all metalwork dual power supply, connectors,
il Sttt s s heatsinks, wire, etc., to make a complete 40 w/ channel power amp,
M2) less than 0.05% « on board eiectronic CcK 1100 as CK 1040 but at 100 W/Chaﬂnel

protection « PCB Din and edge connector . 4

= Unilike other module manufacturers CRIMSON have a major share of the esoteric,

termination « full range of complimentary sy s . %

components avaliable ie. PSUS, heatsinks, etc specialist Hi-Fi market. Unlike many manufacturers-we acknowledge the massive
- b B audibie differences that small component/circuit changes can 9roduce. However®

our amplifiers are technically outstanding have been subjectively ‘tuned’ to a

stunning levet of crisp and detailed reproduction.

PRICES
Power amp modules Power supply modules Heatsinks Al prices Include VAT Please adg 1 10for ordersup
CE 608 £21.00 (PS80 £26.24 HS S0 E 184 to£20.00. £2 50 up to E50and £2.65 E50 and over
CE1004 g2450 CPS8OD E3177 HWS100 £ 299 Toallow for post and packing UK only!
CE1008 £2750 CPS150 E29.74 HS 50 E 420 S
CE1704 E35.00 CPS150D £3640 FM £36.95 Export—No problem Please write for o
CE1708 £3500 CPS25Q E36.8% Fm2 £41 52 guotation OF Quote Your Visasmaster- @Pb
CE 3004 E4900 CPS250D £45.34 Charge card number
Pre amp modules
CPRIX £3600 Attive<crossovers COMPLETE KITS
1% 1o e ks R
REGH E 9.30 03 0 AM B £119.
POWER aMP CK1100 L £149.00 ke
b PO e {MOVING COIL ADD-ON £25.00) s
Cy t,€
2 s 3, @ o
Crimson Hiekirik & e
9 claymill Road, Leicester LEA 7)) Tel 0533 761920 - Telex 54964 Chamco G Crimiex &
ETi FEBRUARY 1982 59




| CHING
COMPUTER

he I Ching, or Yi King {which
T means ‘Book of Changes’), is an
ancient Chinese text, one of the

five classics of Confucianism. The'book
has been used for over 2000 years as a
means of divination — an oracle for
predicting events. The uniqueness of
the | Ching lies in its presentation of 64
symbolic hexagrams which, if properly
understood and interpreted, are said to
contain profound meanings applicable
to daily life. Throughout the ages, |
Ching enthusiasts have claimed that
the book is a means of understanding
and even controlling future events.

The hexagrams are built up out of
six separate lines, one above the other.
Each line can take one of two
fundamental forms: a full line, ‘yang’
(the male cosmic principie) or a broken
line, 'yin’ (the female cosmic principle);
further, each type of iine can be either
a moving or a stili line. Each hexagram
will thus consist of a pair of the. eight
basic trigrams {pa kua) shown in
Table 1.

Page The Oracle

The oracle is consulted by creating
a hexagram whiie reflecting on the
question that is being asked. The
hexagram has traditionally been
created by casting 50 yarrow staiks in a
special procedure which provides a
certain probability structure for tumning
up different types of hexagram. A more
recent method is based on tossing
coins, but this is considered inferior and
does not provide the true probabilities.

Due to the mathematical and
essentially binary nature of the | Ching,
the medium of digital electronics is
ideal for generating the random
hexagram patterns with the authentic
probability structure of the yarrow
statks. Also, by using solid state
indicators, a visual display taking the
form of the original Chinese hexagram
can be produced.

Each fine of the hexagram can be
in one of four states {as described
above}; a moving {old) yin, a moving
{old) yang, a young yang or a young
yin. in terms of their probabilities, all
six lines can be considered as totally
independent of each other.

A moving yin has a probability of
occurrence of 116, a moving yang 316,
a young yang 5116, and a young yin

60

7N6. Adding these probabilities in
different ways we find a probability of
¥4 that a line will be yang (ie there is a
50-50 chance between yin and yang),
and a probability of a % that any line
will be moving.

On the ETI | Ching generator the
hexagram is displayed on an array of
red rectangular LEDs; an additional
column of green LED:s indicates any
moving lines that are present. There is a

Chinese  Chinese Natural
name  meaning element
Clien  heaven heaven
K'un earth earth
chen activity  thunder
sun bending wind
K'an pit water

li brightness fire

kén tostop  mountain
Tw pleasure collection
of water

TABLE 1

The Eight Trigrams with their commonly accepted equivalents

Corresponding  Moral or Mental

push-button which must be pressed six
times to create the hexagram; each
press randomly throws up one line,
with the probabilities described above
being derived from a fast binary
counter and logic decoding gates.

The lines remain invisible until the
last one is complete; the display then
illuminates the entire hexagram
pattern. A ‘clear’ button is provided for
removing the hexagram, enabling

direction quality
NW strength
NE weakness
E being active
SE flexibility
N being in danger
S elegance
SwW firmness
w joyfulness
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further hexagrams to be created, but it
is not considered advisable to cast
doubt on the oracle’s answers by
requestioning. A frivolous attitude to
the | Ching will resuit in meaningless
answers to your questions. The
hexagram that is cast can be found in
the Book of Changes, and the text that
accompanies it should be carefully
studied before interpretation. There are
further descriptions for each line that
may be moving; these should be
studied aiso. Finally, if moving lines are
present, the ‘change’ switch should be
operated and any lines that are moving
will change into their opposite, thus
forming a new hexagram. This
hexagram should also be locked up to
complete the prediction.

Construction

By using two separate PCBs the
machine can be made quite compact,
most.of the room then being taken up
by the PP6 battery. A smaller battery
cannot be used as the current
consumption with all the LEDs on is
about 40 mA. As these PCBs are not
doublesided there are quite a few links
which must be soldered in first: 11 on
the logic board and six on the display
board.

When soldering in the LEDs on the
dispiay board take a very careful look
at the internal photo and the overlay
diagram. This display produces the
actual form of the hexagram; the LEDs
should all rise to exactly the same
height {1.5 cm from the board surface
to the top of the LED). Observe also
their polarity; all the cathodes should
be on the right.

The rest of the display board is
straightforward, but it is worthwhile
doublechecking the transistor pinouts
before soldering them all in circuit
(perhaps you possess an ETI
component tester?). A length of ribbon
cable can then be wired to the nine
lead-out points as marked on the
overlay.

When assembling the logic board
don't forget to use 1C sockets, there is
adequate room on the board for these.
One problem area may be the zener
diode, ZD1, the holes for this diode are
very close to the socket for IC7. On our
board the end of the socket was filed

Make sure that both the socket and the
diode will fit before solderlng them in.
Twisted pairs of wires for
connecting the switches should be
soldered as indicated on the overlay
diagram. The switches PB1, PB2 and
SW1 should be temporarily connected

ETl FEBRUARY 1982
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Fig. 1 The arrangement of the eight trigrams according to the legen-
dary emperor Fu Hsi. The diagram is not upside down; south is trad-
itionally shown at the top. Table 1 {opposite page) the commonly
accepted equivalents and cardinal points according to King Wen.

up for testing purposes when assembly
is complete. The leads of the ribbon
cable from the display board should
now be wired to the corresponding
points marked on the logic PCB.

Test Patterns

The circutt is now ready for testing,
and this is easier if it is done before
mounting the boards in the case.

Connect a 9 V battery (PP6) to the
supply leads and operate the ‘clear’
switch PB2. The display should be
completely blank. Now press the ‘lines’
switch PB1 six times; on the sixth press
the display shouid illuminate in a
random pattern. The two outside
columns of red LEDs should be fully
iliuminated, and the centre column will
consist of any combination of on or off
LEDs. Some of the green LEDs might
be on; if so, then operating the ‘change’
switch will change the state of the
centre red LED in the corresponding
row (from on to off or vice versa).
Pressing the clear switch again should
blank the display ready for another
pattern.

When testing the prototype
machine it was discovered that the
switching threshold of the Schmitt
trigger gates (IC1) can vary
considerably from one pack to another.
This affects the frequency of the main
clock built round IC1d, and the
frequency of this clock will affect the
brightness of the outside columns of
red LEDs. Our clock had a frequency
of 6 kHz with the first chip we tried,
giving a wellit display, but only 800
Hz with a different chip, causing rather
dim LEDs. if the brightness of the
outside LEDs does not match the
centre column LEDs, then alter the
value of C6 until they are of uniform
brightness.

If all is well the circuit boards can
now be assembied into the case. We
used the West Hyde model given in the

Parts List. This case has just enough

room for a PP6 battery mounted at one
end between the stand-off pillars {see

the internal photo). A cutout must be
made in the lid of the hexagram

display, and a piece of polarizing filter
sheet can be glued behind to sharpen ’
the contrast.
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PROJECT : | Ching Computer

| PARTS LUST
l — . -
o \ -Resistors (all AW, 5%)
ON DISPLAY <g— : R1 100k
e ks 7k
i iR — RS 66k
M T Y A R7,8,1213 A7
5 - R9 270R
R10,11 220R
R14 1m0
t
‘ | Capacitors
4 a1 22n ceramic
i cH [ 5 €236 1n0 ceramic
L C4 2n2 ceramic
x:me 5 10n cefamic
c7 100n ceramic
L (9] c8 100v 10 V tantalum
w1 F E
CHANGE Al = Semiconductors
g e | oV ViA sw2 IC1 40938
g 1 v 1IC2 4520B
' - Rh ic3 40118
e }UNES IC4 4053B
IC5 40708
= ! IC6 40518
] 1Ic7 5101
| 2 ¢ Q1-6,9 BCII4L
Q78 BC184L
— - — D1 6V2 400 mW zener
LED1-6, 13-24 rectangular red LED
SR \SNE LED7-12 rectangular green LED
Miscellaneous
PB1,2 push-to-make switch
Fig. 4 (Abave) Component overlay for the §W1,2 miniature slide switch
malin board. PCBs (see Buylines); PP6 battery and clip; case
ref. BOC 708B (see Buylines); | Ching (Book of
Changes), see Buylires.
ACB INH GND CHL M Qv
7 b f
4 LD N

-

[&
R11 /
L]

ANODE [LEDJ CATHODE

Fig. S Component overlay for the display
board.

Inside the | Ching computer. Everything
fits in neatly if the recommended case, ET'
battery and PCBs are used.
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ELECTRONIC IGNITION

TOTAL ENERGY DISCHA“‘GE electronic

ignition gives all the well known advaniages of th® best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

FIRES FOULED SPARK PLUGS no other system ayn better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact we.sr and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE immune to contact bowince and
similar effects which can cause loss of power and roughness.

PLUS

SUPER POWER SPARK 3% times the energy of onvlinary
capacitive systems — 3% times the ppwer of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak foiel
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. syster1s

the correct output polarity is maintained to avoid increased stress on aYve
H.T. system and operate all voitage triggered tachometers.

higher output yroltage under all

no loss of ignitican performance

full spark power even with low®

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter “spikes’ on the output reduces interference to a minimal level,

DESIGNED IN RELIABILITY an inharently more reliable circuit
comblined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

'N KlT FOR M it provides a top performance

electronic ignition system at lass than half the price of competing ready+
built systems. The kit includes everything needed, even a length of solder
and a tiny tube of heatsink compound. Detailed assy-to-follow instructions,
complete with circuit diagram, are provided — all you need is 2 small
soldering iron and & faw basic tools.

AS REVIEWED IN ELECTRONICS TODAY MAGAZINE
JUNE ‘81 ISSUE
Quote “‘the kit is very impressive’
“woll written instructions and a good performance”.
~Exellent value for money. Highly recommended™.

FITS ALL VEHICLES, 6 0or 12 voit, with or without ballast
NEGATIVE EARTH ONLY

OPERATES ALL VOLTAGE IMPULSE TACHOM ETERS
Some older current impulse types {Smiths pre "74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.856 rwus £
TWIN OUTPUT KIT £22.94 ux. raPr.

For MOTOR CYCLES and CARS with twin ignition systems
Prices include V.A.T.

ELECTRONIZE DESIGN

) Magnus Road, Wilnecote [T
P\ ¥ Tamworth, B77 6BY UVsA
e e Phone (0827) 281000

DIMENSIONS: Length 126 cm
Width 8.9 cm
Height 43 cm

Lead length 100.0 cm

TECHNICAL DETAILS

Tha basic function of a spark ignition system is often lost among claims

far longer ‘burn times’ and other marketing fantasies. It is only necessary
1o consider that, even in a small engine, the burning fuel releases over

5000 times the energy of the spark, to realise that the spark is only 8

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge systermn has this high power spark

but, due to it’s very short spark duration and consequential low spark
anergy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or iater the fuel
will ignite. Howevar, a spark lasting 2000u$ at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the mintmum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique

prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
aven the weakest fuel mixtures without the ignition delay associated with
lower power Jong bum’ Inductive systems,

HIGH EFFICIENCY INVERTER A high power, requlated inverter

provides a 370 volt energy sourca — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output aven
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all

unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breakar current to 8 low level — just sufficient to
keep the contacts clean.

TYP* ICAL SPECIFICATION

TOTAL ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE

spaA S tK POWER {PEAK) 140 W 0 W
SPARUK ENERGY 36 mJ 10 m)
{STOFVED ENERGY) 135 mJ 65 mJ
SPARK DURATION 500 ps 160 Ps
ouUTPU'l  VOLTAGE (LOAD 50pF

EQi. IIWWALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD 50pF + 500 Kl

EQU | VALENT TO DIRTY PLUGS) 26 KV 17 KV
VOLTAGE® RISE TIME TO 20 KV

{Load 30pF) 258 30 .uS

TOTAL EN 1ZRGY DISCHARGE should not be confused with low power
inductive sys t ems or hybrid so calted reactive systems.

\




POWER SUPPLY: For micros anc
TTL Stabtlised 1A515Y. BuHi tesied

............. Bsp m
100V:12A
PCH Jor above or 12V or 15\1 (TEXAS |N1'z)ou 2o
CERAMIC CAPACITORS (S0V) 92p 00V 8A Tﬂn‘
330F t050,0000F ., ..., ...... 3p 100p (MOTOROLA) Wpin 24 :29
POLFYSTVRENECAFACITORS(SW) “‘9: 5o b Loa = 525:
10pF to 1000p!
POLYESTER CAPACITORS (100V) sp | ELECTRONICS |. 0ADY ™ 3
1nF fo 680nF 8p YuF 1u5 2u2 4uT 8 175 | TIL3B OA200/2 5p | TTL™LS ENDS00
ELFECTHOLY‘HC CAPACITORS ‘g e R} 2sp | TNO1O 4‘: tgggg :g 10 for 480p
WF V) 1NA148 ZENER
1i2510 1501258 160125640116 3p 3 | ORRiz - M0 | inepo1  4p | LSM % DIDDE: 12V
29025 470725 10p 470140 mind 12D % | DLTOE 70p | 1na00s S0 LS0S/8  V4p 20 lor 55p
1000/10 2200i612p 150014033 110 | OLTO7 - 70P | iN40OT 7P [ Ls1o 0 POTENTIO-
2800118 33p 10450 unpolarized 3p 200 FND500D 80p INS400 1P L511/12  15p [7451 tpl 74159 80pt BC2131 METERS
TRANSFORMER 0-9V 2 Amp . . 380D pred 1N5401  12p | LSY 4p 7453 60! TRANSISTORS BC214 {with 2A1 250V
HEAT SINK TO-2200* C/W . . . 750 | LEDS INSa02  13p | LSH Bp | 7454 13p| AC126/7  25p| BC2141L % | " pP swilch)
1380 ammclp 3 | |N5404 14p | 1520 Yo 7460 22p} BC231" Linear;
25 2009 Smm cllgm 3p | t%nr ‘12 7470 B8C2¥3 4TIC 470K
swn'cuss 280p i} m cl 2ar2 23p|BCHNB
DlL:;waygl;&';. 140p EEEEE‘EE.;“ .0’333 1p | tss?z ;’5’: 7473 :Sr: ggmua szoogA‘!K
DIL 3way, TS 1 1 7474 328 100K,
DIL P wly SPST. . .. .oeie - 30p° 4000 g ‘328 1‘3: LS47 80 | 7475 20p| BC ;338 5 for 100p
ROTARY 2A7250V DPST 9mm bush mGiesep  70p | YELLOWLED | 4on6p asp | LS4 450 17478 20p| B 2461 SLIDE
MCTH0P 1350 1p | o7 1p | L8T3 200 | 7450 12p| BLCAT? SWITCH
TOGGLE 3A/250V DPOT 'mmmﬂ Mrssgm T¥0p RECTG“EE;: 4008 s6p tg';; ;:: 7482 13p rscw:a 1A[250V
48Eo 4009 7483 20p|"8CH49 10 for
SLIDETAI250V SPDT .. ... ... 6p ML26  180p | YOLTAGE 40108 33“: L5786 8p 7486 pl, Bcssna w'w'?
SLIDE 1A 250V OPOT . e MLI2B  160p | REGULATORS | 40118 1ap | LS78 22p. | 7489 30 { BCSSS 10 for 80p
SLIDE 3A/50V oPSwnywurzsw 0o | so0maA: 012 p o508 21p | 7490 CERMET
with 1throw panel cutout 1p | NESSI 1000 | 2aai12 4+ 209 | an3B 0 | LS9 200 | 7491 25 p| BCY34 100K LIN.
RESISTORS (%W 8% carbon Tiim) :gg& T | 7oM05— 2B | 401 sgp | LS82 289 | 749213 3 p|BCYSY 10 for 180p
106hms to 10Monme E12. ... . . NS o roMiz— 2B | aoise  sop | 3B BB f7am &0p(BCY70 PRESETS
PRESETS {miniature horizontal) NEGG6  100p | TOM28—. 200§ uns 20p | ES108 3P | 7495 "48p| BCYT {standard)
1000hms to 1Mohms . . . . 6p |1 Amo: 2017 e | L5122 350 | 7496 100R-H
GERMET: {1 Wait) e ‘oo I rm0si1z %0 | apt9  3sp | LSMB 40 gy 20R-V
100K Linear prectsion 40turn  30p vas0 e | 7815 580 | 40208 esp | LS1%4 4% j74i00 1KS-H, 2K2-H
POTENTIOMETERS (%W): Linaar SN76115ANBop | 7818 52p |1 4021 sep | LSYT Sp R0 .. .80 | 4K7.v] 10K-H
and Log Scaie 4KT 10 2M2 . ... . 2 TAASZ! 280p | 7905 58p | 4022 wp |51 4% la407 op|BDI31 /2 150p | 250K-V,
ZENER DIODES {400mW) gABIB 1250 | 7212 80p | 4023 1sp [ L8221 520 3409 10p| 8013516 2p|  500K-H
RE 4 e a5 i g & | TRABS! 100p | TEIS 62p | gooap  asp | MS231 50D Ip4qp 108! BD137/8 350 | 1M.H, ZM-H
TRIACS: C206D400V:3A . . ... .S58 | TBABO0 65 | 7918124  50p | 4ops 1ap | 15253 500 gy 52p| 10 for 30p
B00V: 10A 50p 15A 55p 30A 658 TBABWOS 110p | 1.5AMD 027 30p | LS2TR 300 fo40 40p | POLY CAPS
High performancs giass passivaled TBAB20  80p 7805 700 | a078 4o | TTLN” 74122 1p 400V
tor high voltaga isolation. By TRAT004 3350 BRIDGE 4029 85p 740071 e 24123 |1p| 2n7,8n8,
THYHOTEK nPolTexaslnapln TOA008 385p RECTIFIERS 4030 189 7402 1o |r4125 tip | 22n. 250V:
prassti metal case with superior ;gnifm % | W"oéﬂ }?" 4035 2p | 403 100 |74%26 35 | 1000, 220n
SPAC 10 PIESHC Ones P | 4041 7 -
Full data supplied. ONCE SOLD T 3Bp | 1AI0V 180 | 4pa2 s; ;‘.& 1?’ 3'413? . B |0|o:§0r-\
THIS Can NEVER BE REPEATED. ;Ll-gs zn 1Af200V 180 | 4p43 700 | T408 u: 74145 46p] .
S 'm: 1AI400YV 20D | 4044 ©p | ra07 28p (7404 130p'f
09 ‘hl:%%‘/- 200 | a7 Wp | 7408 180 [T4150 87| |
URATTO 1o0p | ZAISOV 2 | aoes 4sp | 7409 130 [TOB1 a5 p
A AR - R
Bk B | ausoxen | S 32 [ 1B S .,g;l 62 NAYLOR ROAD. LONDO
omc:sT2aom | 400 0 14X 3@ T LD e il
TMYRISTORS | 1spin  11p | 20708 17p | 7416 e [ra1er g ! Prices include VAT, Add 50p P&P
300V4A  18p | 1Epin 16p | 40N 200 | 1417 18p |74162 57p |4
%%TSOAROLSA; L"g::m ‘:gz l :3;12,3 g ;:ﬁ'a 2; ;:::‘: ;;: Minimum ACCESS orglev ES.A :
AY-5-40070510p ST LM31aN 200p | 4082 28p | 742515 21p 174185 oo Al items full spec and Guaranteed. Send SAE for full list

SUPERSALE '81
All full spec, brand new devices.
2114 (a50ns) £1.00. 4116 (200ns}
£1.16. 2708 £1.85, 2516 [single rail}
£3.00, NEC 2732 £5.50, 2532 £6.00,
2114 (200ns) £1.40. P/P 35p on
above davicas.

and boxed, Lie

Brand new

Detector. Made for the Open
University, size: 150mm flength)
x  100mm twidth % 90rmm
(hesghtl, Camoplete with 100
microamp motor movernent 30mm
® 75mm. Supphied complete with
wads and pads, less battenes (2 x
4.5v| £7.50 + £2p/p.

| SELF-CONTAINED battery
| powered digital recorders.
Complete with data entry key-
' board with 10 diait LED display
pius modem intertace and charger.
Some date £35 per system. Sorry,
callers oniy.

ZETTLER low profile PCB relay
0mm x Wwmm 48/6.9v dc.
2!2 5amos a.c. contacis. 85p p/p

"D TYPE CONNECTORS
| 3 Way Sncket {soider) 75p

15 Way wirewrap plug £1.00
37 Way Plug (solder] %1
37 Way Socket (solder) £1.80
25 'Way Plug (soider} £1.86
6 Way Socket (solder) £1.85
25 Way Plug {insulation
pearcing) £2.65
| 25 Way Socket {Insulation
piercing} £2.65
50 Way Plug {solder) £2:00
P/P on above 35p

COVERS
37 Way [Plastic} £1.00,.50 Way
(Piastic) £1.20, 25 Way tPlastic)
35p. 25 Way {Matal] €1.25, 25 Way
(Metal) ITT open £1,00, 15 Way
{P1astic) 60p, 15 Way {Metal} 950
P{P on above 35p

DISPLAYS

full spec £1.50 each, p&p 3I5p.
Large guantities POA.

P 5082/7414 4digit DIL display

|

HP5082/7650 .47cc. left and
rigght decimal point, high bright-
ness, only 85p, 12 for £6.50, plp

SUPERSAVER 1
Ribbon Cable Headers 18 DIL
Jermyn, gold-plated, with cover
450, p&o 250.
Ansley Header plugs. 14 Way
?5p, 16 Way 95p, 24 Way
£1.80. {Insulstion piercing type}
p/p 35p.
Ansley VO Header plugs PCB
Mounting .lin 26 Way 65p. 46
Way £1 pip 35p. SUPERSAVE 2
E1p/p 35p. SUPERSAVER 2
Tantalum Capacitors 25 voit. 4.7
uF, 14 for €1, p&p 35p.
SUPERSAVER 3
PRICE SMASH FNDS0C .Sin,
LED displays, full spec 50p
each, p&p I5p, larae quantities
POA.

SUPERSAVER 5
W 34 way {17 x 17} .17 insulating
'g-ercmg sdge connectors for disc
drives eic, £3.50 each, p/p 35p.

SUPERSAVERS
VIDEC LEAD
1% metres with PL253 plug £1.00
p/p 350

SUPERSAVER 7
Thyristors Type 16 Ria 100 Virm
1000 Volts at 22 amps £4,65 each.
Lirmited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1260 volts, 460 amp. 4 for
£2.50p/p 35p

SUPERSAVER B
ONE ONLY TEXAS SILENT
700 TERMINAL. RS232 110 baud.
As new — £235. Carriage at cOSt.
SUPERSAVER 9
5 digit 7 segment DIL LED .11°"
displays 5 for £1.50 p/p 35p.
SUPERSAVER 10
Tangerina Microtan 66 Blank PCB.
Brand new plus circuit dlagmm

£4.50, p/p 50p 16502 based, 1K on Large quantijies PO A p&p
board}. 30p.

86

% 0% ar® (0° LB ELECTRON' 4 s

HRIS HI 1/0508

. CMOS 8 Channel MUX piu g over-

voltage protection. Full s sec. 4
each, p/p 35p. Trade § nquiries

IcCome.
SUPERSAVER 1' 2
25 power plug and 2 metres of
cable. Onby £1.00 for 1 3 plp 5p.
Trade enqurries welcom g,

SUPERSAVE R 14
BOX FANS WISV 50/60Hz.
120mmx120m(ﬂ. New. £4.50.
P/P £1.0
SUPE359 WER 15
6K ¥4 multiturr 1 trimpots, PCB
mounting, per ! gox of 14 £2.50.
As abova 1K ar ,d 50K, p&p 35p.
SUPER SAVER 16
OPTRON O pTQ SLOTTED
SWITCH {Ty ;pe OPB-B14} £1,
p&p 35p.
SUP ERSAVER 17
VU METER , 48mm x S0mm ap-
prox. ove rall size. Face size
SGmm X 28mm approx. Brand
new. £1. 15 p&p 30p. [Sent o
purchass i’s risk).
£ JUPERSAVER 18
PCB A MP (LM380). Unused.
65mm. /'y g5mm approx. 9-12v
DC. £7,.35 p&p 35p.
SUPERSAVER 19
10 C 0GIT (Red). LED display.
{.127 din. digit size). With built-in
driv or chip and built-in lens
m2 gnifisr. Data sheet supplied.
8¢ and new, £1.50 p&p 35p.
SUPERSAVER 20
4’ thin. JUMPER LEAD. 16 DIL
P weader to 16 DIL header. 95p
o&p 30D
SUPERSAVER 21
2%in. JUMPER LEAD. 14 DIL
header 1o 14 DiL header. 65p
pip 30p
SUPERSAVER 22
1ib reet of soider lB SWG 64/36

| " aloy £6.50 p&rp 90|

A TERRIFIC GIVEAWAV Z80

IPIO Only £3.75 p&p 35p.
each.

MC1483 Brand new 48p

1
|

5 _\V® TELEPHONE

SUPERSAVER 23
16K RAM PCB 275mm x BOmm
takes {4116 x 18). Fully socketed

and buill. Sorry, no data. £3.60 ‘
| o/p35p.

TMS 4030, 4096 x 1 dynamic
RAM 200 ns removed from
PCBs, 65p each. 16 for £8, p&p

3sp.

G& LINE MATCHING TRANS-
FORMER. With 12V read relay
otc, removed from equipment.
€1 + 40p p&op.

CMOS SCOOP
CD4012 10 for £1.50, CDAM3 10
for £2.26, CD4018 60p each,
CD4019 10 for £3.85, CD4022 10
for £4.00, CD4023 10 for £1.30,
CDa02? 10 for £3.00, CD4035 10
£6.00, CD4049 10 for £2.25,
CcDa0s0 10 for £2.50, P/P 38p per

| GIVEAWAY 18 pin low profite
| dil socket 13p EACH or 8 for £1

AUGAT IC SOCKETS

{The best availabie}
20p 2401 50p
250 40 Dl 55p

16 Dit
18 Dit

WE STOCK a vast range of TTL,
CMQS, some 74LS. MNIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power suppliss at very realistic
prices {calters),

NEW LINES

GUEST (gold platedl IC test clip.
40 way, 28 way £4.50 per pair.
P/PS0p

REG PCB {iess components), 5V
1 amp, 12V 1 amp and heatsink
{(60mmx90mm). Brand new,
£1.00. Heatsink only, 55p. P/P

NEDC AP4B13 4 digit glass
display (green with centre
colons and plus and minus
gign}, only £1.35. P/P 30p.

[~

UXBRIDGE 55399

PL259 SOCKET CHASSIS
MOUNT. 5DQ pip 30p.
TRANSFORMERS 012, 024 1
amp £2.50, P&P 50p. 012.5 0.92
amp £2.50, P&P 50p.

TTL SALE 7410 sp. 7413 18p,
7416 18o. 7490 280, 74155 450,
74174 &0p, 74181 74286 £226
P&P 35p.

WHY PAY POUNDS? — Just ar
rived Amphenol 38-way plug
and socket {used) to fit all your
printer. Only £2.75 per palr. P/P
35p.

Terms cash with order (pfficial
ordars welcomed from col-

. leges, otc). All enquiries s.a.e.

please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

STOP PRESS
MK4027 {or equivalent) 260NS

£1 wach, 8 for £6 p/p 35p

PLEASE DO NOT OQRDER
GOODS FROM QLD ADVERTS.
PHONE BEFORE ORDERING.
SURPLUS STOCKS
PURCHASED ~ eiea® |
FOR CASH z ‘
LB ELECTRONICS
11 HERCIES RCAD
HILLINGDON, MIDDLESEX
UBIDILS, ENGLAND
All enquirias s.a.8. please

Telephone answering machine
service out of business hours.
New retail premises, how open
Mon, Tues, Thurs, Fri, and Sat,
$.30-6.00 Lunch 1-2.15
weekdays. Closed alt day Wed-
nesday. We are situited just oft
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

UXBRIDGE 399
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/. Ra Electronic Ignition Electronic Dice
il @ Inductive Discharge ® Not an auto item butgreat fun
® Extended coil energy for the family
storage circuit @ Total random selection
@ Contact breaker driven @ Triggered by waving of hand
@ Three position changeover switch over dice
® Over 65 components to assemble @ Bleeps and flashes during a 4 second [
® Patented clip-to-coil fitting tumble sequence i
@ Fits all 12v neg. earth vehictes ® Throw displayed for 10 seconds

® Auto display of last throw 1 secondin §
® Muting and Off switch on base

® Hours of continuous use from PP7 battery
@ Over 100 components to assemble

® Supplied in superb presentation gift box

$X2000

Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
@ Combined Inductive and
Capacitive Discharge
@ Contact breaker driven
@ Three position changeover switch
@ Over 130 components t6 assembie
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

Electronic Ignition

® The ultimate system @ Switchable

contactless. @ Three position switch with

Auxiliary back-up inductive circuit.

@ Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger
~¥ head. @ Distrigutor triggerhead adaptors incluged
® Can aiso be triggered y existing contact breakers.
@ Die cast waterproof case with clip-to-coil fitting @ Fits

maijority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components to assemble

VOYAGER cCar Dfive Computer

@ A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/ice, Lights-left-on. @ Facility to
operate LOG and TRIP functions independently or synchronously.
® Large 10mm high 400f1-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%, @ Large LOG g TRIP
memories. 2,000 miles, 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

Electronic Car Security System

@ Arms doors, boot. bonnet and has security loop te protect
fog/spot lamps,. radio/tape, CB equipment

@ Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to s
the inside of the screen @ Fits all 12V neg earth vehicles

® Over 250 components to assemble

All EDA-SPARKRITE products and designs are fully covered by one or mors Wortd Patents

el A X 2 N N B B B B B B R R R
EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS1 30E England. Tel: (0922) 614791

i | asSEbery | BN
l | kit UNITS NAME o
ERRODG- | 1276 L Npilet ACORENS —nis e s
I $X2000 | £1995 | £4375| 3 ' ey,
TX2002 | £2995 | £62.95| |ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
l AT. 80 £24 95 | £49.75 < KIT REF
l VOYAGER % £49.95 £84.75 g:lrE'Q‘&JE NO.h b gy
MAGIDICE| £12.95 | £1995|  puONEYOURORDERWITHACCESS/BARCLAYCARD

T i B &
/1
&

PRICES INC. VAT.POSTAGE & PACKING , _SEND ONLY SAE IF BROCKURE IS REQURED R
AP CUT OUT THE COUPON NOW!

Allow 28 days for delivery
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ELECTRONICS

As the Soviet military might continues to outstrip that of the NATO
forces, Kurt Fleischmann reports on how Western technology can
redress the balance.

n the bow and arrow age of warfare, what mattered most was
I a strong arm, so that the arrow would reach the enemy; good
eyesight so that the warrior could see the foe; and a good
brain which could quickly discern the adversary’s weaknesses
and capitalise on them. In amanner of speaking, this is still what
really matters today in the jet and nuclear age of warfare — ex-
cept that man is now aided by sophisticated machines. Take, for
example, what Marconi Space and Defence Systems Ltd
{known to insiders as MSDS), call the ‘Full-Solution’; a fully In-
tegrated Improved Fire Control System or IFCS.

This, created by MSDS to the specifications of the British
MoD (these acronyms get everywhere), is a fire control system
providing the following important qualities:
® A vastly increased hitting capacity on first or second try — at
least in comparison to manually-operated Chieftain Battle
Tanks.
® An increased firing power by speeding-up the process of
engaging the enemy.
® The possibility, where necessary, of reaching further
distances.

There is now less need for human judgement and decision-
making and a greater likelihood of hitting the target as a result
of greater speed and aiming ability, using the same British
120 mm and 105 mm tank guns.

These improvements are not idle boasts. They have been
confirmed by experts watching Chieftains in action hitting two
rather small targets{1m x1.2 m) three times within 53 seconds at
ranges of up to 2900 m using only nine rounds.

Autorepair Circuits

When the arrow broke and/or when the primitive warrior
ranoutof bows and arrows, he had to look around for asuitable,
pliable branch to make another bow and seek out and sharpen
additional arrows. He was usually unable to finish this task,
because his enemy would kill him while he was defenceless. In
contrast, fault-finding and battle-time repair aremade relatively
easy for modem tank-users who also use IFCS. Checks are made
by the computer automatically and constantly. In fact, fault-
finding and repair is part of the basic set-up by socalledfirst line
test equipment; faults are traced to a specific module, which is
immediately replaced within the tank. The second line test
equipment goes even further by finding any fault within the
module, rectifying it by complete replacement, if necessary.

Unlike its predecessor ‘Simple-Solution’ which dnly took
“into consideration such factors as distance, types of ammuni-
tion, so-called trunnion tilt, the effects of cross winds and soon,
Full-Solution’, it is claimed, takes account automatically of alf
aspects of projectile flight. These include full simulation for
ballistic computation as well as Autolay, the automatic laying
and tracking at the proper elevation offset in relation to par-
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ticular battle conditions. Other features include digital pro-
cessors which can be reprogrammed and easy two-handed
operation control.

The Think Tank

Not for nothing do Marconi refer to IFCS as ‘intelligent’; it is
almost able to think for itself. Not only can the system’s digital
computer (when correctly programmed) decide on the proper
ammunition and the correct way of using it, but it is also 'self-
correcting — learning by its mistakes from sensors on the tank.

It does this using four main methods: through the Data-
Handling Sub-System, or DHSS, the Tank Laser Sight {TLS), the
Sighting Sub-System, the Sensors Sub-System and the Gun Con-
trol Equipment, or GCE. The DHSS has five specific purposes —
ballistic prediction, lead-angle prediction, axes conversions,
system control and data input and output — and is composed
of four sections. The first is known as CIU {Computer and Inter-
face Unit); it contains the GEC-Marconi digital computer (its
source of power) and the intefface module. The interface
module’s function is to adapt data from other sub-systems to
the computer.

Section number two goes by the initials CCMU (Com-
mander’s Control and Monitor Unit) and is positioned so that it
enables the commander to manually feed data into the com-
puter as well as obtain this, when required, from the computer.
Other uses of the CCMU include first line maintenance to
diagnose and correct faults, make performance checks and
help the gunner during longrange and indirect engagements.

The third and fourth sections, known as the Firing Handles,
are used both by the commander ‘and the gunner. Left-hand-
operated, they activate the weapon and ammunition-type
selectors as well as the laser and autolay demand switches and
last, but not least, the firing switches.

Taking Aim

Next we come to the Sighting-Sub-System which has two
eye-pieces for the gunner. The left eyepiece shows data
displays for the status of laser and IFCS, the armament and am-
munition chosen and the range as measured. The right eye-
piece shows the Muzzle Bore Sight (MBS) mark. This is initially
used as the aiming and lasing mark in the IFCS system; then the
computer takes over by electronicaily creating an elliptical
aiming mark in the view field, containing the target as well as
the MBS.

This aiming mark is an ellipse just big enough to sur-
round the tank target. It changes in size inversely with the
distance. As a result, the visual relationship between the ellipse
and the target size ensures the gunner’s confidence in his ability
to hit any target, irrespective of distance. Moreover, once the
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relationship between target and ellipse is established, it is re-
tained with the aid of the computer so that firing is successful;
no matter what evasive action the enemy takes or at what speed
or direction the tank moves.

A computer, ingenious as it is, is but a machine. So a great
deal of information must be fed into it manually (or pre-
programmed), such as gun jump or acomputation for gun wear;
through the Sensors Sub-System vital information for balistic
computation, computer turret contro! and gun position can be
continuously and automatically adjusted for optimum results.
All that is necessary is for the gunner and the commander to get
the target into the view-finder and use two hand controls, one
for activating the firing handle, the other the thumb controllers.

Artillery Aid

Another electronic aid the Army will make use of in any
military engagement is known as BATES (Battlefield Artillery
Target System). In the past, artillery control was voice-based —
orders were transmitted by radio. But this was a time-consuming
process, one which had been speeded up when FACE (Field Ar-
tillery Computing Equipment) was first used. FACE speeded up
ballistic and weather calculations. It had little effect on order-
passing. But speed is of the essence because the West in
general, and Britain in particular, is hopelessly outnumbered in
most conventional weapons (including artillery), by Warsaw
Pact nations. So they have to make up in quality what they fack
in quantity.

This is recognised by Britain’s NATO partners and they are
dealing with the problem in their own way. Where the British
answer to the problem — BATES — differs, is that it will be aso-
called distributed system. Artitlery deployment will not be cen-
tralised in character, but will be called upon as and where and
by whom it is needed; be it company, division, regiment or other
level.
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This means BATES can never be used by any unit in itsen-
tirety; although some (especially non-British) military men con-
sider this a disadvantage. Moreover, according to British think-
ing, the greatest disaster is the complete destruction of the en-
tire centralized unit, which can never happen with BATES.

A Tall Order

The BATES designers, Marconi and Scicon, had to over-
come mutuaily antagonistic problems. BATES has to be tough,
since wartime conditions are never a picnic. |t has to be small
enough to be easily transportable in Army trucks and operable
in small fixed locations. It also has to be easy to use and repair
because its de-centralised nature means that no specialists are
likely to be around; it must also be capable of withstanding
possible nuclear radiation as well as attempts by the enemy to
attack the system electronically.

As with most machines for the military, BATES has one
other problem which is of vital importance: that of making it
usable by other systems, or in conjunction with them, on an in-
ternational, NATO (or at least UK/USA)basis. Specifically, it can
be used with the American TACFIRE and to some extent with
Britain’s own tactical computer aid, WAVELL, as well with
some other artillery equipment either already in operation or
shortly to be made available. Thus it has been decided, as a
result of a study group’s findings, that BATES should have a
number of common modules, together with some special intet-
face units.

The units will receive inputs from instruments measuring
muzzle velocity and from weather radars. The former will be in
touch with trunk systems, CNR and line systems. Two main
types of modules will deal with so-called remote cells — obser-
vation posts or groups detached from the main body which
need to put in, transmit, and receive information over the CNR
or line interface units and units on the battlefield, where the gun
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Edge hinges on each side of the case render the Philips Calipac radio exceptionally accessible for servicing and repair.
When ¢losed, the unit is nonetheless hermetically sealed and can withstand water immersion to a depth of one metre.

or missile is in actual operation. These units provide the data’
needed by those manning the weapons, and information from
the front which may be needed back at the control post.

Of course, not only these remote cells but all the others in
the system require processing ability. It has been decided that a
multi-microprocessor is most suitable, as this is more flexible
than a mini<computer.

Power Problems

Another problem is finding a source of power for equip-
ment which must function in a variety of conditions, some of
them rather primitive or chaotic. The only power supply
available to a communications officer in the trench will be a
manpack battery and even atactical HQ in a remote part of the
desert may not be much better off. In other situations mains
electricity may be available, and BATES is designed so that it
can work from a 24 V DC supply, with the aid of a float-charged
battery, if for some reason the mains supply is interrupted. Of
course, BATES cannot work directly off the mains supply but
only through a transformer, which is part of the system.

Basically, then, BATES will be used to enhance control.
Despite improvements in existing weapons and greater efficien-
¢y in communications generally, use must be maximised in the
sense that no available target should be permitted to escape.
This is where BATES should have a radical and revolutionary
impact on the development of artillery in the British Army.

The Loneliness of . . .

Soldiering has at all times been a rather lonely occupation,
despite attacks usually being mounted in groups and soldiers
sticking it out together in trenches for a considerable time. The

70

sense of loneliness is caused by the fact that in the last resort,
the soldier fights and dies alone/being too busy keeping the
enemy at bay to know what even his next trench neighbour is
doing at any given moment, let alone the brigade a hundred
yards away.

Some of this loneliness is reduced with the aid of modern
military electronic communications equipment; by pressing a
button it is now possible to know guickly what fetlow-fighters
are doing, where they are, and even where the enemy is. This is
the main purpose and strength of communications systems, one
of which (Philip’s Callpac) will be discussed in some depth.

Callpac is described by its makers as a tactical radio device.
It can be carried with ease by individual soldiers, or operated
from an Army truck or from more permanent army installations.

What is new about Callpac? First it uses microprocessor
technology, and second it is cheaply priced — at least accor-
ding to the makers! It also combines, in an unusual manner,
qualities not so far produced for military communications use.
The radio spans the whole HF band from 1.6 MHz to 30 MHz
and also has the facility of covering both short and long range
communications. It is not stopped by unfriendly territory or
climatic conditions and is designed so that one does not have to
be an expert to use the equipment efficiently. Callpac may be
used in conjunction with other communication systems (eg the
Philips Unicom Series and the British Army Clansman). As a
result of microprocessor control, features include rapid
keyboard control, automatic antenna tuning, instant recall of
nine pre-selected channels, and one-hand operation.

. . . The Long Distance Soldier

Calipac also boasts a groundwave range of more than 30
km; a power output that can be varied from 4 W PEP to 100 W
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PEP (the last with the aid of an amplifier), protection against
unauthorised programming and afull remote control and inter-
com facility through the use of a field telephone, as well as a
local intercom facility between those that use the same
transceiver.

Callpac receives its energy either from a NiCad
rechargeable battery pack or from a DC source at the vehicle.
Callpac can work at least 10 hours continuously (with a duty
cycle of 1.9 as regards transmission and reception) unaided.
After this the aid of the built-in battery charger is required. A
Random Access memory retains any stored data if and when
the power supply breaks down {which can easily happen under
wartime conditions)or when the battery pack must be replaced.

Callpac is reliable due to the use of the latest micro-
miniature techniques and its tough plug-in modular design. The
mean time between failures is estimated at 5000 hours, with an
average repair time of 30 minutes. This is made possible by a
system of exchanging faulty modules for working ones, virtually
on the spot. It can be put to many uses as a result of being
microprocessor-based and it can be worked in conjunction with
Philip’s PRC/VRC 4600 series of VHF radios.

Operator using the Callpac electronic communication system.

ETI FEBRUARY 1982

FEATURE : Military Electronics

ks
‘-‘l“"..“

‘llli:g..*.QQ\h‘

Day Of The Triffid

Another electronic aid to Army communications is known
as Triffid. This is a tactical relay system which makes contact
possible between Amy command posts and field units,
wherever they may be located. The Triffid equipment was first
conceived when it became necessary to think of modernising
radios which were part of the Bruin trunk communication
system. However, Bruin was to make way itself at the beginning
of this decade for the Ptarmigan automated network, - so
designers had to construct Triffid in such a way that it could be
used in Ptarmigan. This meant a seven-module construction
with three frequency bands from 225 to 1850 MHz, using one of
the RF heads.

Triffid, a joint effort of Marconi Communication Systems
Ltd, AEG Telefunken, and Siemens AG, has the following ad-
vantages. Modules and antennas can be changed easily
whenever frequency band changes are necessary, the modules
are light and small enough to need no more than one operator
and they are sufficiently selfcontained to be exchangeable for
each other. Triffid can operatedin extremes of temperature and
relative humidity, near other radios or radars, in fast vehicleson
bad roads and even on the backs of lone soldiers. Moreover it is
designed to withstand RDI (radio frequency interference) and
even the effects of some nuclear attacks, since it is shielded
against blast and flash by the vehicle in which it is carried.

A Signal Success

Over 200 Triffid sets are now used by the Signal Regiments
in BAOR with more than 450 actual modules in the hands of the
ultimate users. It has been found that non=specialists are easily
ableto get the best out of Triffid and cankeep the equipment in
top shape using the in-built test-diagnosis devices, even when
subjected to the electromagnetic interference which can be ex-
pected when friend and foe are trying to keep in touch withtheir
own units.

Triffid obtains its power in battle field conditions from a
24V lead acid battery, charged by a petrol generator in conjunc-
tion with a power-conditioning unit. DC voltages are regulated
by a powersupply module in conjunction with a switching in-
verter, making sure that large voltage variations can be utilized
and that overload can cause no damage.

Frequency can be varied by means of a frequency syn-
thesiser, set by four front panel switches; there are three fre-
guency bands, 225400 MHz, 610-960 MHz and 1350-1850 MHz.
The equipment at once informs the operator if anything is
wrong by an in-built alarm and monitoring system.

All told, the machines described above afford the modern
Army the assistance which is essential if a numerically inferior
NATO fighting force is to have any chance of resisting, let alone
deterring, the armies of the Warsaw Pact Nations.
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NOW OPEN
MONDAY-SATURDAY
9.30-5.30

AREHOUSE

WIRE WRAP SKTS.
24 Pia Voru 20p

14 Pin Goid 22p

18 Pin Goid 24p

100 PCS Min Ord

COMPUTER

RAM SCOOP

4118 200 NS 8 for £12.95
4164 200 NS £0.50 sech

BUY
SPECIALS ::‘(‘!:2;5:: NS B for £5.50

TELETYPE ASR33
1/0 TERMINALS

LN
ﬁ‘ﬂﬁgﬁfﬁ‘

AF CONNECTORS
5012 BNC PLG 50p
75 BNC PLG 58p
PL259 PLG 40p
50239 SKT 35¢
190 PCS MIN ORB.

cuuumns

1.70 |.1u
1.80 120
ALL + VAT

GE TERMIPRINTER
300 BAUD TERMINALS

clo
DATA CASSETTES
18 for £5.75
Isc VAT

MmPU
EXPERIMENTORS
eSvet2v-12v+24V
POWER SUPPLY

Orce ageen wa arv very fiaased 10 ol s suparb Power
Supgly Uit and hope to satishy most o our prvious
Qrsiomes who wirs dagpanted when v sokd out due (o
Simie] st ez Ty Wy ndvertrsed!!! These ursts mey st
have wel basn made for yous leh, they consist of 2 seme
nclossd chasss measusng }50mvn x 120mm x J50mum
cortmmng o siicon sleconics j0 gve e Talloweng: Ry
mguistd snd shorl cal proot outpets of

+5¢® 2 o= OO 4+ 12y @ 800 ms OC
-12y @ 800 ma OC 4 24y ® 350 ma DC

HIGH SPEED
DATA MODEMS

A npet pace of angressay made by SE Labw L8 ©

+ CAR-
From£135 ¢ &0
Futly fleagea industry standard ASRJ3 data ter
munal. Many features inciuding: ASCIl keyboard
and printes for data 1/0. auto data detect circunry
RS232 senal interface. 110 baud. B8 bw paper 1ape
punch and reacer for off kne data preparation and
ridiculously cheap and reliable data storage. Sup
phed in good condition and in working order
Options: Flpor sand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

spalte avatable! Briet spec, as follows;

Made by the world famous GE Co.
The GE Termiprinte: &5 2 small attractive umit with
so many features H rs iMpossible 1o st them in the
RS232
serial imterface, swiichable baud taes V10, 150
300, 130 cps). upper and lower cose correspond
ence type lace, standard paper, almost silent run-
ning, form feed. electronic 1ab settings, suned for
word processor  apphcanons plus many maore
featores

and i a3 notenough afully fioasng Svoutpd B 50 maDC
which may be serssed 1o g 8 hast of other voltages. AJ
outpus 3 broughl oul to T frant panel 48 minietore jack
sockats and am aiso duplcated @ e e on shon Ty
feads. Linits sconpt swrdard 280y masm ngut They am
1 GPO and mary hane minor seranchers on the fronl pansls,
%oy wm ol viested bu! i good mbemal coRdiOn
£16 60 each +£2. 50mu-nmmm.n

PERTEC

PERTEC TAPE DRIVES
7 track 6840 — 75-25 £175.00

AT
track 6840 — 9-25 £295.00 +
AT

Phone for more details

Supplied completa. in working order

ket T «. HURRY
WHILE STOCKS LASTI

DIABLO $30 DISK DRIVES

nother shipment allows us to offer you
even greater savings on this superb 2.5 MB
{formatted) hard disk drive. Two types are
evailable both fully refurbished and
electronically identical, the only difference
is the convenience of changing the disk
pecks.
S30 tront loader, pack change via front
door £550 + vat
S30 fixed, h chang- vis ramovasl of top
cover £ + va
+ & — 15v PSU 'ov 2 drives £125 + vat
SPECIAL OFFER new, 12 sector packs
£20 4 vt carriage & insurance on drives
€£15.00 + vat fully DEC RK05, NOVA,
TEXAS compalsble further info on

NATIONAL MA1012 LED
CLO|CK MODULE
f.! -

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX Z80 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

. A masswve bulk purchase enebies us 1o offer you this
superd professionst prntst at & fraction of ita recent
cost of over £2000. Utiksing the very iatest n
microprocassor technology 1 features 8 host of
tacikties with Bl electromcs on one plugin P.C.B. Just
study the specification and you wll instantly reskse it
meets all the requirements of the most exacting
professional or hobbytst user,
STANDARD FUNCTIONS & Full ASCII character set W Standard
nk nbbon & RS232/V24 sertal interface - 7 xtat controled baud retes up
0 3600 W 194 charecters per line & Parallet interface # Handshakes on seral and paralie]
ports frd Type fants. tadic script, double width, ralic lerge, standard # internat bufter
# internal sefftes1 & 170 CPS w Vanabie paper tractor up ta TE5" wide & Solid stesl
construction w AN softwars in 7 F0B eproms sasily reconfigured for custom fonts etc

Al this and mom, mot mefurbrshed byt BRAND NEW At Only £525 +VAT

Also available identical to shova LESS Electranics Card £2560 + VAT

+ canage and ins. £18.00 & VAT
OPTIONAL EXTRAS # Lower case £25.00 # 16K buther £30,00 % Second tractor for
amuitgnecus dual torms £35.00 # Lugabax mantensnce. POA

8" FLOPPY DISK DRIVES

Ya1 again we've menaged to vecuie B

Inrge shipment Of 1OMOTTOWE 1ech nology

oL prices 81 yat unhasrd of || And ss with

mowt of our purchees can pass these

sevings direct to youll The OR 7100 &

7200 8" floppy ditk diives have many

Inbuilt features to provide (ersily eny

BUS configuration with tutl deisy chain

vie internal jumpers 77 tracks on the

single sided 7100 give upto 0.8 MB of

aets and 154 wacks on the 7200 doubie sided &:{r-m—m 18
MB of dete. Many other festurss such as soft or sectoring, |Bid
or ANSt standards, onty 240v AC, +24 & +8 v dc powsr requirerments,
and our unbelievable prices meke thess drives 8 ship.

Supplied BRAND NEW and boxed compinte with uasr manusl:

T100 single sided +B.50 ing. & aurvy. o vet.

7200 double sided mom-um_ e ¢ vot,

£ 0 o

Funchon Cand £60 + VAT, PSU £20 + £1.50 cerr. + VAT.
Sefty 2 for zns/znz £169+var
desils.

9°'' VIDEO
MONITORS

EX-EQUIPMENT 9 MOTOROLA VIDEO MONITORS
7% COMPOSITE INPUT, TESTED BUT UNGUARAN-
TEED. £39.99 + £7.50 CARRIAGE + VAT.
COMPLETE WITH CIRCUIT.

SEMICONDUCTOR
'‘GRAB BAGS'

ixed Semiy pmaring viive COMNTE mciuda transaten, diginel, finesr, LY

triace, decses, bridgs rect, atc. o, All devscrs puarantsed brind Poires Tight 10t
maneiscierer’'s merkungs, tuily Juarsiiesc. 50+ bey €295 190~ bag £ 16

ETL 7o uridY

R purchum of 38 “acrems e doasd” reage of 74 TTL serms €.
nebisl W to otter 100+ muaed “mostly TTL™ prad hags PriES whach fews of|
mree chips I the bag woule aecmaity cost e by,
Futty guirwitsss gt LCYy toll spac. 100+ £8.98 200+ (1230 300+ £19.50

“c FULLY CASED

ASCIi CODED
KEYBOARDS

IDEAL —
TANGERINE.
OMI0 ETC,

Strasght from the U.SA made by the world femous R.CA, Ca.. the

VPEOD Series of cased fraestandng keyboards mee! all require-

ments of the most exacfing .ushr, right down to the pricel

Utikising the hml in md\ tchnology. Guaranteed im excess of

5 melon The keyboard hes a host of othar features
m ASCIl [20 cherscte set. user defnabie keys,

upporllow cass, olover protection, single SV ral, keybomrd

impervious to Iquws and dust: TTL or CMUS outputs, sven an

on-boknd tone generstor for keypress feedback. and 4 1 year full

RECA beckad gusrantee

VPS8 ] be fully coded output with delayed

strobe. etc

VP$11 Same 2s YPED! with numenc pad

VPSS Seripl, RSZ2. 20MA and TTL output. wath

& selectable Baud Rates.

YPE16 Same as VPS0E, with numenc pad,

Puig and cabie for VP, VPG £2.25

Plug for VPEB. V616 2w

Post, Paciung and Insurance

ORDER NOW OR SEND FOR DETAILS.

5v D.C. POWER SUPPLIES

ollowing the recent “SELL OUT" demana for ous Bv
3 amp P.S.U. we have managed 10 secure @ large quan-
tity of ex-computer systems P.5,U."s with the Tollowing
spec.; 240 or 110v A.C. input. Outputs of Sy @ 34
amps, T.2v @ 3 amps and 6.5v @ 1 amp. The Sv ang
7.2v outputs ate tully regulated and adjustable with
vansble current limiting on the Sv supply. Unit & seit
contenea on @ P.C.B. measyring only 12" x 5" x 3
The 7.2v output 1s eai for feeding ““on board™ regu-
lators or & further 3 amp LM3I2IK regulator to give an
efective 5v @ 7 amp supply.
Supplied compiete with circuit at ondy £10.95 +£1.75pp.
Bekeved working but untested, unguaranteed

The same module as used in most ALARMCLOCK
radics today. the only ditference is our pricel Al
electronics are mounted on 2 PCB measuring only
3 x 14" and by addwion of a tew switches and 5716
volts AC you have a multi function alarm clock ata
fraction of cost. Other features include shooze
times, am pm, alarm set, power fail indicator, flash-
g seconds cursor, madulated alarm output etc.
Supplied brand new with full data onty

Suitable trargformer £1.75. £5.25

MAINS FILTERS

Professionat mains hiters as used by “Man Frame
Manutacturers” idesl for cunng those unnerang hang ups
and dats ginches. fit one now snd cure your problems!
Supprasmon Devices SD5 A10 5 amp €6 95

Corcom irc £1300 30 amp£13.95 + pp £1.00

MUFFIN FANS

Kowp yoor sqmpment Cool nd Nehibie with sw (seied s2-sqmpman)
“Riullin Fese” clmost allamt rouinng and sy meunted. Avedubiy i
o voimges. 110 VAC.£5.05 +pp 90p OA 240vAC
£6.50+pp 900, HIMENSIONS 4%" 5 44" £ 19"

0

66/

DISCOQUNT
Due to our massive bulk purchasing programmae
which enabies us 10 bring you the best possibile
bargains, we have thousands of |.C.'s, T-ansistors,
Retays. Cap's.. P.C.B.'s. Sub assembhes, Switchen,
etc. #1c. susplus 10 Our requitemants, Becsuse we
don’t have sutficient stocks of any one tem to
include in oul ads., we are packing 8!l these hems
into the “BARGAIN PARCEL OF A LIFETIME™
Thousands of components at gveaway prices!
Guarantesd 10 e worth 81 least 3 rimes what you
pay plus we atways Include something from our ads.
for unbeatable vaiuetl Soid by weight

2Sks £ 4.75+pp 125 I
10k E11.75+pp 2225 20kis £19.994pp £4.75

POP1505 MIKI 1/0 MEMDRY, CPY ETE. £4504-VAT
LSI1132KBYTE MOS MEMORY CARDS £2954- VAT
RKOS MEMOREX 0ISK PACKS

(12 secton£ 20.00+ VAT
L511102 PROCESSOR CARD £275.00+ VaY

® * A types of DEC aquipmant purchased for cosh * *

Ideal 2 DRE
drives
Brand new

£43.95
£54.95

£64.26
£84.34
11t CTRONIC
COMPONENTS

A EQUIPMENT £195

Dept. ET.1, 64-68 MeHort Rd.. Thoraten Haath, MAIL ORDER
Croydon. Surrey. Tel 01-888 7702 orC1-0036800 INFORMATION
Uniess atherwise stated ol proes chusive of V.AT, Cash with orger, Minimuin

order vaiue £2.00 Proes snd Posiage quoted or UK only. YWhere post and

paclung not ndcated plesse adet 80p per order, Bone Fids sccoum orders

rovwmum £20.00. Exportang rndoanqwmmbomn Ordérs daapetched
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The Electronics Today System A, designed
by Stan Curtis comprises two monophonic
Class A Power Amplifiers and a modular
pre-amplifier of such superlative
performance that they stand comparison
with commercial products in any price
range.

The Einest ﬂmpﬁfiers deserve the Einest Kats

Braithwaite s

« are approved by the designer

+« offer a unique ‘‘get you out of trouble’
service and full technical support.

+* offer a unique post-assembly testing

service

Pre-Amplifier £76.90
Monoe Power- Amplifier £221.95
{carriage extra)

Several ex-demo systems available
at an attractive price.
Write for details.

Details and price list from:

Braithwaite xivs

215, High Street, Offord Cluny,
Huntingdon, Cambs. (0480) 811659

— hydraulic drive

PRECISION ...

— feedback closed loop syste

POWERTRAN

- professional engineering

PROGRAMMABILITY ........

~ dedicated processor

PUBLICATION ........

— November & December issues of

‘PRACTICAL ELECTRONICS’

74

It's easy
to complain
about
advertisements.

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

AS.A Lid, Brook Housse, Tomngton Place. London WCIE 7HN.
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

INVEST 60p AND MAKE
meaTsgonter £2.40 net profit

direct for

(:g? p&p Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even

without this, you will still find WR&E offers the low prices,

fast service and technical support facility second to none.

Here are some examples from the current issue:

I.C, SOCKETS DISCRETES BC556 12p
A range of high quality, low cost. BC237 8p BC650 12p 25K 168 35p
low profile DIL sockets ideally suited BC238 8p BCS60 12p J310 69p
for both the OEM and hobbylst. All 2TX238 9p BC639 22p J176 65p
types feature double slded phospher BC239 Bp BC640 23p 40823 65p
bronze eentacts, tin-plated for low BC307 8p 2SC1TI5A  22p 35Kas5 49p
contact resistance. BC308 8p 2SA872A 18p 3SK51 54p
8x 03" 12p 22 x0.3" 20p BC309 8p 2SD6E66A 30p 3SK60 S8p
14 x0.3" 13p 22x 0.4 20p BC413  10p 28B64SA - 30p  3SK88 99p
16 x 0,3 13p 24 x 0.6” 22p BCala 11p 25D668A 30p MEMEB0 75p
18x 0.3 18p 28 x 0,6” 25p BC415  10p 2SB6ABA  40p  BF960 99p
20x0.3" 19 40 x 0.6" 36p BC416 11p BF256 38p BF961 70p
20 x 0.4 19p 42 x 0.6 38p BC546 12p 25K55 28p BF963 99p
XTALS
VOLTAGE REGULATORS 1MHz 2.00 ( 3
7BXX1A TO-220pos 0,58 3.2768MHz  2.00 < Sl ';‘5:'(‘;““"“2-5;7"'9'
J9XX1A T0.220 neg 0.60 aMHz 1.70 ol S A
78G 1A T0-220 adjpos 110 419aMHz  1.70 st e o gy | g 2 ]
78G 1A TO-3 adj pos 385 4.43MM2 1.25 written or mlsphor!e ordau - officia
7BHSA TO-3 5v pos 4.25 SMMz 2:00 MA ‘dﬂlﬂ.I on application, and a
78HEA TO-3 12v pos 5.45 6.5536MHz  2.00 special prize for'thou who read our
78HGS5A TO-3 adj pos 7.45 TMHz 200 ads carefully - 5 free 4 or BMHa
79HGSA TO-3 adj neg 7.45 8MHz 200 ervnn! filter with every CPU IC you
LM317.6A ad} pos 1.30 OMHMz 2.00 buy - just clip out the paragraph and
LM337.5A ad} neg 1.78 10MHz 200 sttach it to your order. E&QE.
78S401.BA adj pos swrag 1.20 11MMz 2.00
CMOs 4077 0.18 4706 424 TUIN 062 74183N g &5 74366N  0.85 | 74LS109N  0.25 | 7aLs248N 135 T4CXX
4000 0.3 4078 0.18 4706 4.80 74BN 056 | 74154N 066 | 74367N 085 | 74LS1IN  0.25 | 7aLS249N 135 Procassors
4001  0.13 4081 Q.18 4720 4.00 7450 014 74155N (.55 74368N 085 | 7ASLIIIN  0.25 | 74LSI5IN  0.46 | 74C00 020 | gppat ool
4002 0.13 4082 0.18 a3 0.9% 7451N 014 74156N .55 74300N  1.85 | 7ALSTWAN  0.25 1.74LS283N 046 | 74C02 0.2
4007 015 4083 0.4 4724 0.9 7453N 014 74157N .56 743%0N 186 | 7AS12N 040 | 74LS257N 055 ] 78C04  0.20 | B0BOAFC/2 3.1
008 0.70 099 0.9 75 2.4 7454N 014 74159N  1.a0 74490N 185 | 74L8123N  0.55 | 7408258N 0.3 | 74C08  0.20 | &212 1.70
400BAE 0.80 4175 0.90 40014 0.54 7460N .14 74160N .55 74LSN 74LS124N  1.80 | 74L529N 039 { 74C10 0.20 | B4 3.50
4003 0.30 a0z 0.79 40085 0.9 470N 0.28 74161IN  0.55 74LS125N  0.29 | 7405260N Q.70 | 74C14  0.55 | 8216 1.41
4010 030 4503 .48 40098 0.54 472N 027 74162N 055 74LS00N 0.1t | 74LS126N 029 | 74.5266N 0.24 | 74c20  0.20 | 824 1.85
4011AE 024 4506 0,63 40106 0.68 7473N 028 74163N 055 | 74LSOIN 0.11 | 74LS122N  0.45 | 7408273N 0.9~ | 74C0 0.20 | 8251 4.26
4011 015 4507 0.38 40160 0.68 7474N 028 74164N 055 74LS02N 0.12 | 74LS133N  0.30 | 74L8275N 3,20 | 74C32  0.20 | 82SS 3%
4013 03 4508 1,95 40161 0.69 MTSN .35 74166N (.85 74LSO3N 0.12 | 74L5136N  0.25 | 74L5220N 036 | 7aCa2 080
4018 064 4510 0.66 W62 089 7476N (.30 74166N 0,70 74L504N 0,14 | 74LS138N 034 | 74LS2B0N  2.05 | 74C48 108 | egnaueang
4016 030 4511 0.66 40163  0.69 7480N .26 7T4167N 126 | 74LSOSN 0.14 | 74L5138N  0.36 | 74LS283N 044 | 74C73 050 g
4017 045 4512 0.70 40174  0.69 7481IN 020 74170N 1,26 74L508N 014 | 74LS185N  1.20 | 74LS290N 0.58 74C74 050 EHAOP 2-
4019 038 4514 145 40175 069 742N .75 74173N 110 74LS08N 0.14 | 74LS15IN  0.36 | 74LS293N 1,30 | 74C76 048 Gﬂagg ‘-?’g
4020 0.8 4515  1.45 40192 0.75 7485N 075 74174N .75 7ALSTON 013 | 24L5163N  0.35 [ 74LS295N 150 | 74C8 098 | S8 e
4021 068 4516 0.7 40193 Q.75 JABEN .24 74175N 075 JALS1IN 0.14 | 74LS154N  0.99 | 74L.298N 150 | 74C85  0.98 % i
02 084 4518 Q.40 0192 0.69 TABON .08 TAIZEN 075 7ALSI2N 0.15 | 74LS155N 0.38 | 741S366N 0.35 | 74CB6 0.6 | 4 e
4023 0.15 0.75 40195 0.63 7430N  0.30 JAITIN 075 | 74LS13N Q.28 | 74LS156N 0.38 | 74LS366N 035 | 74C89 268 : L]
424 0.45 4521 1.60 7491N 055 | 74178N pg9p | 74LS14N 0.46 | 74LSIS7N 033 | 74LS36IN 035 | 74C0  0.80 ssg‘g L
s 015 4522 089 TTL N 742N 0.5 74179N 135 | 7ALSISN D.14 | 74LS158N 033 [ 74.S38BN 035 | 74C83 0.0 gm o
a6 1.05 4627 0.89 7400N  0.50 74N 03 JAI80N .75 74LS20N 0.13 | 7ALS160N 0.40 | 74LS5373N 0.78 | 74C%5 0.%¢ i e
027 050 428 0.78 J40IN 0.0 749N 070 J418IN 1.2 74LS2IN Q.15 [ 74LS16IN 040 | 74LS3724N  0.78 | MC107 048 e L
4028 050 4529 0.39 742N 020 749N 0.60 RN 070 74LS22N 0.15 | 74LS182N 040 { 74L5375N 115 | 74CI51 162 i 3
4029 0.7% 4531 085 J403N 0N 496N .45 74184N 120 74LS26N 0.18 | 74LS163N  0.40 | 74L837IN  1.98 74C156 226 | ©8B i
4030 035 a2 120 F404N 012 TA9IN %40 74185N 1720 7ALSZIN 0.14 | 74LS164N 0.6 | 7aLS378N 140 | 74C157 182 mao b L
4035 0.75 4534 530 7405N  0.12 74100 110 74188N 3,00 TALSOBN 0.19 | 74LSI65N 120 | 74iS379N 215 | 74160 080 [ 8344 pis”
440 0.68 453  3.00 740N 0.22 74104 0.62 74190N 055 74LS30N 0.13 | 74LS166N  Q.BO | 741S384N 2.50 | 74C61 0.80 B
42 058 4538 097 740N 0.2 74105 0.6 74191N @55 | 74LSIN 0.14 | TALSIEEN G85 | 7aLS3N 420 | 74Cie2 0.8 | GOS0 Y
443 065 4539 (.89 J408N 0.15 74107 0.6 74192N 055 | 74LS3IN 0.16 | 7ALS169N 085 | 7415386N  0.28 | 74C163  0.80 ey
4D43AE 0.93 4543 105 740N 0.15 74109N 0,35 TN 55 | JALSIIN 015 | 7ALSITON 140 | 74LS390N 068 | 74Ci6d 0.0 | 82 2y
4044 0.54 4549 350 JAION 0.12 74110N (.54 74194N 055 | 7ALS38N 016 | 74LS173N  0.70 | 7415393N 0. 7aC165 084 | 88452 o
045 0.69 4563 3.0 J41IN  0.18 T4111IN 0,68 74195N 055 TALS4ON 0.13 | 74LS174N  0.55§ 74LS395N 2.10 | 74C173 072 e
447 0.69 4554 1.0 JA12N 0.19 FAIRN 1.70 74196N D55 | 7ALS42N 0.33 | 7ALS175N 055 ) 741S396N 199 | 74C174 Q.72 | 58988 ;
4049 0.30 4555 (.48 J413N  0.27 74116N 1 98 74197N .55 TFALS4TN 039 | 7ALSIBIN  1.20 | 74(S398N 275 7aC1m 072
4050 0.0 4566 (.53 7414N  0.51 7411BN 0,85 741N 085 | ALS4EN 0.65 | 7ALSIEIN 175 | 7405399 230 | 74C192 0.0 | g0 oo Lo
51 065 4557 230 746N 0.27 74199N 120 24199N 100 | 74LS49N 059 | 74.S189N 128 | 7aLSaa6N .40 | 74C193  0.80
4082 0.65 4858 0.69 749N 027 7AI20N 095 7421N 100 | 74LSSIN 0.14 | 74LS190N 056 | 7aL5447N  1.95 | 74C195 080 | Z80A 4.9
4053 0.65 4569  3.80 JA2ON 0.13 TA12IN (.34 74206N 150 | 74LS5AN 0.15 | 74LS19IN  0.56 | 7418490N 1.10 | 74C200 452 | ZBOADRT 750
4064 1.30 4560 1.75 7421N 028 TAI22N 0,34 Ja247N 951 | T7ALSSSN Q.15 [ 74LS192N  0.56 | 7aUSes8N  1.05 | 7AC221  1.06 | ZBOAPIO  4.10
130 218 0.z TN p.a0 74248N 189 | 74LS7IN 0.2) | 74LSI93N 0.9 | 7aS669N 1.05 | 74C90t 038 | ZBOASIO/ 14.00
1.30 0.89 0.2 TAI25N (.40 JA249N 011 | 74LS74N 0.18 | 74LS1%4N  0.39 | 7a0S670N  1.70 | 74C902 0.38 | ZBOASIOZ 14.00
5.75 1% 0.22 J4126N .40 7A25IN 1,06 TALSTSN (.28 | 74LS195N 039 RAM 74C003 0.38 | ZBOASIO/9 14.00
0.88 1.45 0.22 TM28BN 0.65 265N 066 JALS7TEN 0.19 | 74LS196N 0.5 740904  0.38 TC 4,00
1.15 1.50 0.12 J4IRN 050 74273N 267 7ALSTBN 0.24 | 74LS197N  0.85 | 2102 1.70 564 | ZBOACTC 450
0.34 1.95 0.3 74136N 065 T4278N  2.49 74LS8N 050 | 7aLS200N 345 | 2112 .40 0.38 { 28001 65.00
4.36 3% 0.2 7414IN 045 74279N (.89 JALSBSN Q.70 | 74LS202N  3.45 | 2114/2 1.4% 038
0.18 1.50 0.2 74142N 196 74283N 1,30 7ALSSBN 098 | 7ALSZZIN 0.60 | 4027 5.78 0.34 R
0.18 1.66 0.14 74143N 250 74284N 350 | 74LSSON 0.32 | 74LS240N 099 | 411812 158 152 | PROM
0.18 0.80 0.54 74N 290 T4285N 3 50 24L591N 0.70 | 74LS24IN  0.99 | 4%16/3 1.48 3.62 2.00
0.18 0.45 0.42 74145N (.75 F4290N  1.00 74L532N 0.34 | 74LS242N  1.65 | 4864p 12.50 086 | 7716 355
0.18 0.45 0.62 74147N 150 7429IN 1,06 F4LSIIN 0.34 | 74L5243N 165 | 6116P-3 1250 098 | 2532 B.50
0.18 4.50 0.82 74148N 1.08 T829IN 2.3 74LS95N 0.44 | 7405244N 083 | s116P 4 1125 4 | 72 8.50
0.18 4.48 0.62 74150N .79 T4296N  1.85 74LS96N 1.20 | 74L5245N 150 12.50 4
0.60 4.24 0 62 74151N_ o &8 X 74 N 026 | 74L5247N 1,35 4.32

.TELEéHONE STD 0277) 230909 TELEX 995184 AMBIT G  POSTCODE Cm14 4SG

AMBIT international I G Road, Brentwood, Essex
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COMPUTER

EXPANSION

- SYSTEM

This month we lock at the Ins and Outs of home computing
with this versatile and simple expansion board. Treat your ZX81

to more peripherals, too. Design by Watford Electronics.

world of I/O by presenting an

inputfoutput card with numerous
applications. The card is based on two
6520 peripheral inputioutput chips.
One chip is used mainly as a
Centronics parallel printer driver. This is
located at the third 1K section of the
card’s 8K block. Assuming the user to
have a sound card in slot 4, ie at 8000
Hex (Group 1 users), then this parallel
card will sit in slot 5 with the parallel
printer driver at 8400 Hex. It is possibie
to move this around by simply linking
the relevant 1K block select through to
CS2 {pin 23) on the 6520. Be careful not
to select anything at 8000 (Z50) if you
wish to use the sound card at this
location. See Table 1 for details.

The PCB has the second 6520 (1C2)
located at 8600 Hex {C53) and the
digitalto-analogue converter at 8800
Hex (C54). These can easily be moved
around as the user desires in the same
way as the Centronics interface 1/O
chip as described above. Also on the
PCB is DIL reed relay energized by PB,
of IC2 for tape control or other small
current { < 500 mA) switching
applications. Pads for five transistors
are provided for other driving
applications, 1C5 is a 75450 and again
provides a different means of output
driving.

The circuit diagram and PCB have
all these differing devices on to
illustrate the vast range of outputs that
can be achieved — it is expected that
many users will add more of these type
of devices to suit hisfher needs.

Provision is made on the PCB for all
of the various output devices shown in
the circuit diagram, but it is assumed
that readers will have their own ideas

T his month we cover the wonderful

76

on uses for this card. Several sets of
general purpose outputs are provided
for and may be linked to your own
homebrew circuits. The kit of parts
supplied by Watford Electrenics for this
board does not include the components
for our suggested applications (sce
Parts List).

The outputs for a Centronics printer
interface are taken from pads down
the left of the PCB, as shown on the

-overlay. The remaining port con-

nections of IC1 have take-off pads on
the other side of the chip, while
connections to 1C2 can be made via
SK1 on the overlay, using a header
plug and ribbon cable. Output driv-
ing transistors may be soldered to the
pads on the PCB, or wired off-board.
Almost any type is suitable—BC108,
2N3053, TIP series etc—but remem-
ber you may have to change the value
of the base resistor {R4-8) to suit

the drive current requirements.

Construction And Use

Construction for this board is
quite straightforward, but if you’re
planning to move things around in the
memory map it would be wise to make
these modifications before soldering
any of the components in place. On
both sides of the board you will find
small square pads, often linked in
pairs by thin tracks. These correspond
to the link points shown as smail
circles in the circuit diagram con-
nections and are provided for ease
of re-tocation. Simply break the track
between the pad(s) you wish 1o modify
and connect the new chip select signal
by soldering flying leads between the
relevant pads. The circuit diagram

TABLE 1

SELECT START
LINE ADDRESS
C30 8000
CS1 8200
& 400
cS3 8600
Cs4 8600
CS5 BAOD
CS6 8C00
lo.v4 BEOD

shows which select line is which on the
edge connector and should be used
in conjunction with Table 1.

These square pads are also pro-
vided for PB5, PB6 and PB7 of IC2,
should you wish to take them elsewhere
for applications other than those
illustrated, and on the spare inputs
to IC4. These are normally tied high
by R3, since the D-to-A application
only uses eight bits (six for 1C3 and
two for 1C4); if you want to latch
extra bits, just break the links to R3
and connect the required inputs to
the right pads. For example, if you
wanted 12 bit D-to-A (bear in mind
you'll need very high tolerance resis-
tors on the outputs for this), then you
could connect D0-D3 to the unused
inputs of IC4 with flying leads from the
PCB tracks left of I1C1, using the
through-plated holes as soldering pads.
The data will now have to be written
separately to each latch (ie two bytes
needed), so 1C3 and 1C4 will need
different chip selects. Modify these
as described above, wire up an extra
four diode/resistor pairs off-board
and you're there.
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PROJECT

PARTS LIST

i/O BOARD

Resistors {all %W, 5%)

R1,2,39  1kO

*R4-8,18 10k (or other value to sult
application)

R10-17,19 100k

*R20,21 1k0 (or other value to suit
application)

Capacitors

C1,2,5,6 100n disc ceramic

Cc34 4u7 25 V axial electrolytic
Semiconductors

1C1,2 6520

1C3,4 7415174

*|CS 75450

*1C6 LMm308

D1-8 1N4148

Miscellaneous

*RLA DIL reed relay

PCB {see Buylines); two off 40 pin DIL
sockets; three off 16 pin DIL sockets; two
off 14 pin DIL sockets; one off eight pin

DIL socket,
LIGHT PEN
Resistors {all %W, 5%)
R1 20k
R2 100k
Capacitor
C1 100n ceramic
Semiconducfor
Q1 TIL81 phototransistor
BUYLINES
" Miscellaneous
A kit of parts for this expansion card Is the kit. PB1 push-to-make switch
available from Watford Electronics for If you wish to interface your ZX81 to
£19.95 plus 50p p & p pius VAT. Please the system, the single-ended jumper fead :
note that as user requirements will vary, Wl’:llcoi: £4.99 plus VAT for a 24" length,
the components marked with an asterisk while the 2 x 23 edge connector Is £1.75 Fig. 1 {Below) The com
h " - 2 2 ponent overlay for
in the Parts List will not be supplied with plus VAT, 1/0 board of the ETI Universal COMD‘:Jt:r g;e
pansion project.

SPARE QUTPUTS

Qs
BilS, L ANALOGUE
VOLTAGE OUT
A
— Ic S i3 5 e
= R20
RZ1
/ - (=] o
’/ e = D3 o
&/, = J o7 o OUTPUT 2
/—’ 1o o . OUTPUT 1
/ 3 = RZ C ics
4
Bl .{
7 Q\! TO EXTERNAL
/ ALA EQUIPMENT

)
o

D2 ——s
D1 - 3 1
05— [ —— -
0o LY S j‘ér =
ACK % . i
g ——r -
ov m— =
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PROJECT : Computer Expansion

HOW IT WORKS
i ing the RAM card then
The heart of the output card is its two 6520 PIA The many owners of ZX81s will :QfA_yf?ﬂLCaSrfnll‘.llsslt ge rietito S8 Voo
chips, which are very powerful devices. doubtless be overjoyed to know that 2 ; > ; |
Where they reside in their particular 8K block the expansion board can now be the Slnclalrht_o disable the mter_r;ath
is determined by which 1K block select, CS0- ; memory—this is not necessary it the
CS7, is connectedd to pin 23, the CS2 input. ?nterfaced to .thel:— S.yf?tem' The Changes sound or |/O cards are being used.
The digitalto-analogue converter Is involved are simple; first, remove
formed using two 7415174 Hex quadruple IC6 from its socket on the mother-
D- flip-flops with clear. Data is clocked in- ; nnect pin 10 of the now
o e lach by T (although this select is i s bl MRET TABLE 2
: ; . empty socket to pin 40 (MREQ) on
variable as mentioned). This means that an 1 d
analogue yoltage output, which is buffered the motherboard_mput socket an Side A Side B
and amplified by 1C6 and Q6, is available us- connect O V to pins 9 and 27 of the 1 D7 5y
ing a simple POKE to the relevant address. input socket. No modifications are Bkpia
ICS (a 75450) is a dual peripheral required to the Sinclair. Using a 2 RAMCS 9V
positive-end driver. Typical current handling 5 : §a 3 POLARISING KEY
for the transistors in this devices is 200 mA. 2 x 23 edge connector (see Buylines), 2 DO 0V
A 14 pin DIL reed relay is included to a 40 pin header and a jumper lead, p D1 0V
make the driving of a peripheral such as atape connect the computer to the mother-
recorder easy. The relay has one set of single Badrd as follswe, usind Table 3 For 6 D2 CLK
pole single throw contacts rated at 0.5 A and 2 e 5 g S/ D6 A0
as such can be used in the ‘remote’ inpout the Sinclair connector and Table 3 8 DS Al
common to most recorders. The cassette is for the header. Connect AO-14 and 9 D3 A2
i I cr o L DO-7 directly across; A15 cannot 11 A3
o L . :
A very cheap light pen can be made up be u_sed. Connect 0 V on the Sinclair 11 RINT Vs
for this card using a TIL81 phototransistor, to pins 9 and 27 of the header, connect 12 NMI A
which will conduct when lightisincidentonits CLK (Sinclair) to ¢2 (header), and 13 AT
lens. The collector is tied to +5 V through a MREQ (Sinciair) to pin 40 (header). HALT Al3
20k resistor, while the emitter is connected 14 MREQ Al12
directly to 0 V. No connection is made to the o 1§ ]ORG A1l
base. ] . o 16 RD Al10
When light falls on the phototransistor 17 W-R &
the voltage at the collector drops; if the light R2 A
source is then removed, the collector will 100 18 BUSA A8
return to the upp;lr |;0(ﬂ\ﬁ1l. This low-going =5 19 WAIT A7
pulse is transmitted through a 100n capacitor 1 ST
to the CA1 line of a PIA. On the light pen a & %? Elégg_r Ag
push-button switch js provided so the user can 1000 DL A
request an input at the current bocation of the PAD 22 Ml A4
light pen. This switchis normally held at +5 v I Rl 23 RFSH ROMCS
via a 100k resistor, but when itis depressed the NOTE: I "
line goes low. This line is connected to PAO of ST L8) £ Socket pinout on rear ?f ZX81.
the PIA. R T AR —— °f Row A is component side of PCB.
z ; ircuit for a : ;
light-pen for use with the expansion. Row B s underside of PCB. ETI
= - e ———————— =
ON E STOP SHOPPING ENGINEERS STETHOSCOPE MarB'l.....e, 1918 1492 1110
SOUND PRESSURE LEVEL METER Feb 81 ; 3998 3298 -
PULSE GENERATOR Feb BY. p 6282 3533 16.18
No need 1o waste your time and money searching for components. INFRA RED ALARM Feb B1 . i 5498 4592 3538
No need for unfinished projects because you are unable to obtain that last MULTI-OPTION SIREN Jan81. .. .. . 2691 2163 1525
component, g‘ETv%l:iTAm);Eﬂ&%g) 5 4 ! g;; 1571 1198
We stock complete sets of parts for FTI project leavin ec 8O . 3 ) - =
onthe electronics and construction. 0 You to concentrate MUSICAL DOORBEL Dec B0 . 1161 1061 939
AUDIO TEST OSCILLATOR Nov 80 . : 18.30 -
“RIAA PRE-AMP (stereo) Nov 8G . i 6.83 -
3WAYS TO BUY: 2W POWER AMP Nov 80 2 609 - £
. METRONOME Nov 80 . . . . e 5.98 -
LIGHT SWITCH NovB0 .. ... ... ..., 8.54
FULL KITS — include printed circuit board, all components, hardware, IC TOUCH BUZZERNovBD . . ... ... - b 6.1 = F
sockets, case otc. {Not batteries), SUSTAIN/FUZZ BOX Oct 80. . . . 2499 2149 18.72 |
LESS CASE - as above but less the case. CASSETTE INTERFACE Oct 80 . . o e 11.57 —
PCB + PC8 MOUNTED COMPONENTS — PCB plus all the parts which ULTRASONIC BURGLAR ALARM Aug 80 . 2682 2298 17.62
are mounted on the board plus leds, potentiometers + oH board semi- CAPACITANCE METER Aug 80 . ... i 20.26 18.46 8.21
conductors. FULL LESS PCB CMOS LOGIC TESTER Aug 80. ¢ ; 10.97 -
o Sooe B T
SB%OP%?\ILEQSTTE TESTER Doc 81 e it ACCENTUATED BEAT MEYRONOME Jun79. . 17.80  —
BODYWORK CHECKER Dec 81 £6.88 £4.59 CLICKELIMINATOR April79................. 6155 4657 .
GUITAR EFFECTS UNIT Aprii79. . .. .. .. ... 1478 10.97 6.41
MUSIC PROCESSOR Nov Bl . 4998 36.98 31.84 COMPLEX SOUND GENERATOR Oct 78 21.97
S NEOELE SHIFTER NovEl ... 1935 1361 432 TELEPHONE BELLEXTENDER Oct 78 : :
VOICE OVER UNIT Nov 81 2762 21.22 15.32 Less speaker 14.98
CAR ALARM NovBI ... ... e 1998 1645 14.80 - =
ENLARGER TIMER Oct81 . 2659 2185 998 e i i GUITAR TUNER
e oo e FOR PRICES Full kit as described in Jan

MICROPOWER THERMAL ALARM Oct 81 9.88

MICROPOWER PENDULUM Oct 81 5.50 = a'\::ﬁ 12':"‘0"’::‘;; e'h;r:;:t.’ ::,5:"'" 82. Includes case, pcbs

LAB PSU Sept 81 . G - a5 - 3798 2240 o 3 and meter etc £28.98

WATCHDOG SECURITY-ALARM Aug 81 . 4333 3583 19.98 e Al parts  available
2 e = 5 - = epiints  available separately

HEARTBEAT MONTTOR AL, 61 %2 2165 1350 et svalle_sopareiefy 455 aeixinibly

HANDCLAP SYNTHESISER AugB1. .. ... . . 2998 2358 1844

MAGENTA ELECTRONICS LTD.
ET9, 135 HUNTER STREET, BURTON-ON-TRENT, STAFFS, DE14 28T

3665 2925 2125

FLASH SEQUENCER Aug B1. Less flash sockets.
. 3198 2598 984

SMART BATTERY CHARGER July 81

LED JEWELLERY oy Pedal oo s - ’g:‘;‘z e 028365435. 3.5 MON-FRI. MAIL ORDER ONLY
111 A
ALIEN ATTACK Jan81 ... .Sw 19.76 123:; 12.83 ALL PRICES INCLUDE VAT
MIND ggfLEgégouggrdgg?fién JuneBi. 13 213 1280 S %ﬂﬂ:ﬁiéﬂg&%@%ﬁéﬁ "w neandin]
DAGITAL CLOCK May 81 (round leds) . 43.97 —_ - P I
GUITAR NOTE EXPANDER—ETI April B1 1647 11.25 6.44 irish Reputhc & B.F.P.0, Europe de- el SIS valRoara (Ve e

DRUM MACHINE April 81 . ..

59.98 4694 3533 Buct 10% from prices shown, Paymen
MUSICAL BOX April 81, .. .. ; & ot

. accepted hone o post.
must be in sterling. 4l
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[ 3 MIGHTY NIN

Happy Memories | |MIGHTY NINETY PACKS
; POSTAGE 15p PER PACK
Part type 1 off 2599 100up | | BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MNZT. 200 fems, grommels. spacers,
cable markers. plastic screws. sleewing 1

MN1. 300 Ya-watt Ressfors pre-formed

4116 200ns .95 85 65 LRIy wrags etc
4116 250ns .90 80 .60 ::g ‘z'gg ;‘:z:;::::f:':::“ MN28. 20 asstd fuses F%A°° 20mm etc

MN28 75mis equipment. wire  assid

2114 200ns Low powser 120 110 96 : :: s'lw::::nl:s:s::}:'m 2 gl
2114 450ns Low power 1.10 1.00 .85 2% and 5% ! :{::;ssloi’n Q‘.:.:.tdm:r;::::; :':pac-tols
4118 250ns 3.25° 295 2.65 MNG. 12 assid porenuometers MN32, 15 30pF Beenive timmers
6116 150ns CMOS 5.95 5.45 4.65 e e e A T R
2708 450ns 1.95 1.85 1.65 | Rileg =0 Ess.ldnsbecgoﬁ.v;cccepm:nfs - MN31. 25 min glass reed swiich
. . L 3 CItor:
2716 450ns 5 volit 2_.25 2.15 1.95 ke e :nd g T "cp MN35. 10 asstd. swilches, toggle, shde
mcro etc
2716 450ns three rail 6.40 6.00 4.95 xﬂ'\:z';:o;;::: ;a:a:l;:lsall::lge;:e; NI TORE, aidlo tomrE el D
2732 450ns Intsl type 4.25 395 e : i phono et
3.3 MPN11. 20 ass1d Silver Mica Capacitors II\::N:GB. 1 PCB wnth thac control IC data
2332 450ns Texas type 495 4.70 4.20 ?:::'LIZ';GEJ:‘:"""”" Bead Capacitors MN39. 1 osciltalor PCB loads af com-
Z30A-CPU £4.75 ZB80A-P10 £4.25 Z80A-CTC £4.25 MN13. 20 assid Transistors BC. 2N i e
. . Senes + Power eic M NA0. 50 Polystyrene capaciiors
Low profile IC sockets: Pins 8 pp, 14 10p, 16 11p 18 14p, e s e mnar 12 BC549C (Plastic BC109C)
20 15p 22 18p, 24 19p, 28 25p, 40 33p MWN16. 20 min wire-ended Neons H"e:\?sislors :
5 AT s £ 5 42. 10 BC107 Transistors
Soft-sacotred floppy discs per 10 in plastic library case: - gl o e i MN43. 10 BE108 Transistors :
5 inch SSD £17.00 6 inch SSDD £19.26 6§ inch DSDD £21.00 glrzi A3 ‘E’ncnpsu'adled Rred Relays. :M':::Q-S‘O Screwtix 5.P C.O mun. slide
8inch SSD £19.25 8 inch SSDD £23.65 8 inch DSDD £25.50 FRaa] };ﬁ';‘h‘:‘ R i MNE2 20 x 0.1 MFD 25V Ceramic disc
i s ’ equip capacitors
74LS series TTL, large stocks at low prices with DY discounts .T\mzo. 1 240.110 1o 12-volt. 100ma m;«:;‘i?: 0.01 MFD 26V Ceramic disc
starting at a mix of just 25 pieces. Write or phone for list. WL SR e R MN56 10 14 pin low profile 12 skt glL
Please add 30p post & packing to orders under £15 and VAT to Transtormer MN57 10 16 pin low profde IC skt. DIL
e MNE8. 2xCA723 Voltage Reguiator
total. P L e gt NINGS 3 siacos of Verdoboard. Usetul

yellow. 2 green.

Access & Barclaycard welcome 24hr service on (054 422) 618 AMN23. 300 asstd screws, nuts, ;i‘zrasz;n;:;;ﬁS:‘:lc;mm switche:
Government & Educational orders welcome, £15 minimum woshers, self-tappers aic MNGe. 3 BFo45 FETE. - 5.

G g MN2ZA. 100 td il
Trade accounts operated, phone or write for details b g T MNES 4 min push 10 break switch

S St o T e CHORDGATE LTD. o »

75 FARINGDON ROAD, SWINDON, WILTS

Happy Memories (ET1), Gladestry, Kington, TEL: fg:gggﬂﬂgﬂ;’gg&?ga77
Herefordshire HR5 3NY Tel: (054 422) 618 or 628 SCHOOLS. COLLEGES, OFFICIAL ORDERS WELCOME

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

L CHA
LBB1000LC

3 CHANNEL SOUND/LIGHT STEREQ DiSCO 2/4/8 CHANNE
inhsgnnl}ﬂrgmﬁ CHASER MIXER/PREAMP ,
LBPA3

w# Fulty isolated M - Magnatic
o + Multi channel common wiring lines ¢ - Coramic

W Master dimming aver banks

# Remote averride

& Dead “kill” and “sil on™

LB31000SLC

£28.00

# * léc;w voltage feed lines -
* 1rat of ive putputs
il Rl £33.7° An: all logic chaser systerm for use with up to 8
Pawer Dimming Modules = A high perormance L Magnetic or caramic deck channaly gt 1,000 watts each. Facilities Include
A renge of isolated dl!uallv controlled dimming Modukes, b sound ta light system which versions — please state footswich trgger and module cascading {16,
complete with paneis. Each type raquires connection to the romaticaily switches to 2 chate whan the All the requitements of & stereo disco predmg 24. 32 chanpel, elc.j, chase spenad and re-cycle
T G e :-Jul:ic cLamv/ Super sensltive with 80 antl on one board. et and fight ?ec.:-mh-nli':ge delay.
Slave powar controliers {SPC) interterance circuit, the unit will operata from fx“:';g:;’l’: nn':“Fl'jih?h":‘uml c‘:“:: uw;
Conirols up to 1000W vis the lider. PRICES {1 of) practically sny amp and cortrol up 10 Y ehar LB 100150/250 POWER AMPLIFIERS
RFl suppressad/fused SPC :g: 1,000Wichanne!, SHZ 1o 70K. Controls® bdnsi/ wi e - Tasgliveisallng ovwer ampRHATIE bl
Slave power unit (SPUI, ; o ‘£7.20 miditreblaf s 2 SR systeme. Openishort circurt protection ang
Contrels upto 1000V via & logic mignak RS " 80 fused. Heavy gauge heatsinks and rugged ofp
o - MULTI e SO dom o o)
Will master dim from 1 to a bank of 20 SPECIAL - a 5 RME 100W RMS. 150%W R MS 25WRMS.
SPC units.
Ramote slaves 1RSI — [Prasers HSEHAS MHE10 60K GHzio 25K SHZ10 ISK  SH7to 75K
Will Dverride 8n SPC 31 § remots loca-  Afe bvailsbis on DOT%THD D0I%THO QINTHO OI%THD
Gon 10 the main systern of control gn $PU,  DIwer dimmars 1 2 s 0B SN 11008 SN 110DBSM  110DB SN
Sl wsn s bomd el e _—g 3 o PR Attractive blue panels 1825 LBlo L8150 18750
ravides the necassary supply  poog v 3 . hite: | o '
e to £199 .. 20% The Mutti4 1s 8 comprehensive sound end chase module. with white letters, com
' -:‘,?;‘T:.rg,,:l!g:';;.,fj;, £200to £299 . 25% affaring & wide range of furward, reverse or tandom efacts lete with LED monitors, €11.20 £19.70 £29.20 £A3.50
10 any sombination of 50 modules. €300+ 0% with sound modulstion fecilities. Modes of opera- obs and mains illumi- Note all modeis are Avanable with &ither
tion are set on control pots which act as eloctronic switches naled switch. S00mV or 775mV sensitivity. Pledse state

The untt has 3 wide speed range snd will accept virtually any
sound leval input. The Multi-4 850 provides monitar clrcuits
for LED driving. The triac or tputs may be used to drive up to £9.7°

QO of lighting or up to ; D metres of ropé lights.

when ordering

PROGRAMMABLE — 8

SUPPLY UNITS

Each module I8 manufactured from the highest

P/P INS - preme gyt TN sl . LBPSU1  LBZSPS  LBIOOPS  LBISOPS

PIN E— ; ® , FORPAY

£1.50 ELECTRONIC MODULES zmmnvnmmmm AND ACt 'ﬁg) FquN“g! Fl.uB"‘lgz
: Complate Toe pos/packing except whee ndwiduslv § £720 £11.20 £16.20 £18.00

with blue PROFESSIONAL ENGINEERING st To mail oowr send cheaue/P.0./

p R er Accees . €0,
= BY PROFESSIONALS oyt g1 s e EE N

W B channel 400W edch 45 Wortley Road, West Croydon ;‘f"u‘gs?hnmoﬁa'llms COMPANY HAS NO 4 CHANNEL SEQUENCEH
# 16,32, 64, 128 panerns Surrey CRO 3EB. Tel. 07-689 4138 CONNECTION WITH LB ELECTRONICS OF LB41000LS

1t AUTOMETIc program recycie. HILLINGDON
+ Adjustabie cucle on/of spesd

R ENRE comron Racnsal of va 140 3-WAY ACTIVE CROSSOVER 3 CHANNEL SOUND/LIGHT
An advanced lighting moduls sliowing any chese or séqu- LBACO1 LB31000SL

ence effects to programmed, storsd and recstled. Up to
128 patterns caf then be ropl in the stored order, with £1 7_90

contro® over the cycle on and off time. At the end of the
program the sysiem re-cycies to the start 1o maimain § con-
tnuous dispiay. Full monftoring on the control ganel over the
outputs and control status is provided. and the program may .
be halted at any time Although removing the mains supply to
the module will anlata stored patierns the use of celcu-
lator type push button: ows programming ready
tor 1he following night's perform ho module shvicusty
provides unlimited ettects and must for all serious
lighting shows,

£19.20

A 4 channe) seguenca ganarator for banks of
tamps up ta 1.000W pef channel Two speed
controts, cross alect to wde samings be-
Twaen saconds and rapid burst.

Bags/mid/trebla

active crossover with
stage booster! Avsilable with  crossover Al||£hgzanga:|zq2
points of 200 or 300Mz, and 2K or 3KHz (pisase of the SLE without chase.

specify} LBPSUL supply for LBACO1. (1 or 2. Controls: bass/mid/tzeble/master sensitivity.
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ET1 PCB SERVICE

Up until now PCBs were always the hardest component to obtaim foi's projeci. Ol course you
could make your.own, but why bother anymore? ¢

Now you can buyyour boardsstraight from the designets — us! Asofthis issue all Inon
copyright) PCBs will be available dutomatically fram the ETI PCB Service. Each badhd§s
produced from the same master used to build our prototypes, so you €an be stfelt’s acturate,
and will be finished to the high standard you would expect from ETI. :

{n addition to the PCBs for this month's projects, we are making available some afthe mpre
popular designs from our recent past. See the list below for details. Please note that NO OTHEY.
BOARDS ARE AVAILABLE. {f it’s hot listed; we don‘t have it!

APRIL 79 JANUARY 81 0 Heartbeat Monitor £1.37

O Guitar Effects Unit £198 ([ LEDTacho £3.10 0O Watchdog Home Security
O Click Eliminator £4.98 [J Multi-Option Siren £2.40 (two boards) £3.98
I} Universal Timer £2.48
JUNE 79 SEPTEMBER 81
{J Accentuated Beat . FEBRUARY 81 I Mains Audio Link (three boards) £5.51
Metronome £270 ([ Infra-red Alarm(fourboards) £4.98 [J Laboratory PSU £3.40
O Pulse Generator £2.68
FEBRUARY 80 OCTOBER 81
I TuningFork £1.98 MARCH 81 [J Enlarger Timer £2.55
O Engineer's Stethoscope £1.99 [ SoundBender £1.99
MARCH 80 O Thermai Alarm £1.97
L] Signal Tracer £1.70 APRIL 81 O Micropower Pendulum £1.66
(] Musical Box £1.98
AUGUST 80 0 Drum Machine(twoboards) £4.20 NOVEMBER 81
[J CMOS Logic Tester £198 ([ Guitar Note Expander £2.40 O Music Processor £5.51
{7] Capacitance Meter £2.20 O Voice-OverUnit £2.98
O Ultrasonic Burglar Alarm  £2.15 JUNE 81 O CarAlarm £2.11
O Minidrill SpeedController ~ £2.20 [ Phone Bell Shifter £2.22
OCTOBER 80 [0 Antenna Extender £2.40
[0 Cassette Interface £220 ([J Alien Attack £1.98 DECEMBER 81
0 Fuzz/Sustain Box £245 [J LED Jewellery: Cross £1.10 U Alcohometer(two boards) £3.99
O Spiral (two boards) £198 U Bodywork Checker £1.48
NOVEMBER 80 0O Star (two boards) £1.99 [J Component Tester £1.12
O TouchBuzzer £1.45 [0 wWaa-phase £1.15
O Light Switch £1.45 JANUARY 82
O Metronome £1.45 JULY 80 O Parking Meter Timer £1.78
0 2W Power Amp £1.45 [J System A A-MM/A-MC £1.99 [ InfantGuard £1.35
£ RIAA Preamplifier £1.45 [J SystemAA-PR £3.88 [ Guitar Tuner(twoboards) £4.48
O Audio Test Oscillator £2.35 [0 Smart Battery Charger £1.48 R
pecematt o 5 Saple et s
L) Musical Doorbell £210 7 System A PowerAmp(A-PA) £3.58 (J 1ChingComputer(twoboards)  £3.98
£ Bench Amplifier £190 ([ FlashSequencer £2.58 (] Moving-magnet stage £2.85
3 Four Input Mixer £1.98 [ Hand-<clap Synthesiser £298 (G Moving<oil stage £2.85

BARCLAYCARD

How to order: indicate the boards required 1 wish to pay by Access/Barclaycard. Please debit my R
by ticking the boxes and send this page, account &

together with your payment, to: ETI PCB
Service, Argus Specialist Publications Ltd, 5]212[4] 15l

. &l 2
O WBERL [T 1T o

Service. Payment in sterling only please. .
e A

Total for boards 3?2 IR e & Rk ST T P T & Tk
Add 40p p&p L R RS s AT T e B IO U e o
Total enclosed
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— e e S S
LM348 60
NAMAL associares =, 1% | 1BUY 10PCS & SAVE MONEY
LM358 .40
No.1CLAYGATE ROAD, CAMBRIDGE CB814.J2 RS e
Tel. 0223 248257 TLX 817445 Eﬁisg 2:% SPECIALOFFERS
COMPUTERLCs | 33 .16, 157 21 ? =
pmelz  EIE EE™. MR 3 o708
. . - "8 . L
i R TR (1 £17.00
B0 Lot 4 24V .50
g;g 1.95 :; 404 :g 0| 065y e 58 m;%:‘; 6:33 2716'5\/ ‘3 £1 9.00
eiso o8] 4 % | 168 e v 2 2
aiezo sl o a2 |13 7| Raezev - 88| | vz 260 532 £40.00
5516 8.00] 55 2|1 8, e
2 iz 5E dmm. o kS i 2732 £40.00
: ] i MC
g’g !15?;3 g ,‘%8 :g,:, _-gg goggxﬂ;; gg mgiﬁé’}i 1:&?' 6116P-3 EG0.00
8821 170} 78 20 | 193 o i e i
s 97 s | 1 4 i 1@ | MEES 5516 £80.00
8080A 220 8 15 [ 196 el R B 2
w2 e BB S[pmes = Mas B 2114-200 LP £9.50
o 4:(2}3 - :g a0 :g 4433MHz 85| | MC14%dL  4.25 41 16 150
T b EA E S v i ; £9.50
80 ( : : BOLH 6,000MH
zo-acry Lasf 109 Tlm wlEmr 1R EROT |l 6809 £80.00
2 B - 6,400MHz  1.50 14 PIN .09
Rt o 1 = 15 37 | 10,0000MHz 1.50 | 16PIN 10 6800 £30 0
280ACTC 478 122 a0 | 249 B} aouich S W .00
0 As10 1200] 123 aniasy (2| ek am | 2PN 2116821 £16.00
issees | 125 lzzg 21 Il e o A e 2 LM ¥
<o - i _‘g tmggg }gg 40 PIN .30 323K £32.00
25 | 373 75 ey > »
0613 EREL be =l WE GUARANTEE FACTORY PRIME PARTS
15-22 ‘oa: | 378 w18 In depth stocks. Competitive prices. Government and
% g .gg‘ LM33Z7P 1.0 colleges orders welcome. Please inquire for special
% 445 130 tmg‘ 4:18 prices for quantity orders. Please add P&P £1 & VAT.
£ ?}(1; }:33' (M342P  1B.50 Minimum Order £10. Access orders welcome.

SOLARTRON CD1400 DUAL BEAM

INFRA RED IMAGE CONVERTOR type 9606 ICV144) 1% oia. Raquires TO!
singie ow cuieas SV 5 8KV supol. lnohaduah Bosed. P e Lol e et Btoot 8.5 01 R AR LA 5 MHZ OSCILLOSCOPE
.60 a2, 10 off £100. . : re " - 5
- Size 19 x 7" % 16" deep. Manuat supptied.
INFRA RED QUARTZ LAMPS. Z30V 620 Watts Size 13% » X~ dw. £1.60 TOROIDAL 0-120- 240V tnput” Outpyt 0-12V; 10VA per winding. E: 5 £80 each

oa. 10 aff £10. 240V 1650 Watls Size 2% x %" din. £3 ea. 10 off [25. Igentical o RS G 2 at £9,40_ DUR PRICE £5 oo Prore (5h o caebiiiby

EANS 115V 13 Want Sze 3% x 3% x 1%, Secondhand E2.60 ¢8.

CENTAUR FANS 115V Sue 4% = New £4 g

Sacorniand £2.80 o2 e $488 S TELEPHONES — PBPE1805a. & 10unity 8, Over by smangeens BRANDENBURG HIGH VOLTAGE GENERATOR
T ihen et Ecuean il Sl 2 %7776 x e, TSIy Grove ot Green (550 sa. 10 oft £46. Dscotoursd T on. [ 10" MRS0, Merered 0-50KV, O-IMA. Negativel
New 25p 09, 10 off £ ‘ - I . .

PULSE TAANSFORMERS, Sub min Sue % » 5/16 % %° Secondery 2 positive output.

cantre tapped. New. Surtabie tor Thyristor trggenng. 20p es. 10 off £1.80, 145 style Black or Grey £7.50 ea. Oider Black style £2.50 oa. ONLY £75 Carriage £8 each

IKEGAMI 20" BLACK & WHITE MONITORS
Solid State. Videe in. Int & Ext Sync. £75 each.
COLOUR MONITORS 22" by MAM ELECTRONICS
Very good condition £135 each Carriage all units: £6

100 oft £15.
MOTORS 12V DC with gulley & semiconduTiorn speed control, New £1 e SOME EHT TRANSFORMERS & CAPACITORS atways avarsble — please

10 off £8, onquire,
DIAMOND H CONTROLS ROTARY SWITCH Smgle pote 10 way. Printed VARIACS — 2 Amo. Ex-equipment. Good condlition, £12 sa. P&P £3.

clrcuit mount. New 10p e, 100 ot £7. 1000 off £50.

STEPPING MOTORS — 200 Steps 20 02fin torque. 12/24V Input. 5 wire TRANSISTOR INVERTOR. 116V AC 1.7 Amp ingut. Switching at 20KHZ

£12 00 Outpu! weings from Pot Core Can be rewound or broken for components.

STEPPING MOTORS — 200 Steps 20 oz/in torque 120V input Iwire. T4 ee.  Circuit Suophed. £1.75 ea. P&P £2. 10 oM £10 Comage {6,

STEPPING MOTORS — 5 Volt 3.3 Amp operaron 2 Wire, PPS 0-220

AMP 0-290_ Used £16 sa Conver! this unt to 8 SUPER BATTERY CHARGER. Atractive green

STEPPING MOTORS — 8/12 powton can be utad 88 2 1scha. 12/24V will mwnatry quality case — removabile fop/DOttom plates — heavy dufy power

work on §Y £1.50 sa_ 5 tor 8. Twritches high powee resstors 1o control current — centre mounted

SINGLE PLY TELEPRINTER PAPER. Sire 87/167 x 37/167. 1 amp meter — wing nut tecminats on front panel for connecting isads.

G Y aap 3 50, SRR Meachor 12y og PGP 3. FOUR UNITS £12 Carriage 06

BLACK RIZBONS FOR TELEPRINTERS 75 each or 8 tor (LN

MIN . Miriaiure VARIAC 0.6 Amg i Blue Cose uza 10% = 8% x 6% with 20
KEYBOARD Push contacts, marked 0-9 & A-F & 3 optional, £1.75 ea coRared screw style dmm pockets ghving muttipie vorage fr current outputs

10 or £15.
B L SADISi#13 x 206 7 g il 12 mimelcee Sfichag, AT NVERCISEM. FEPES,

GENERAL PURPDSE OSCILLOSCOPE TECH TYPE TO-2
Stngle beam. Size approx B x 7 % 9%in. Weight 7ibs
Idesl for the beginner aor school user.

ONLY £48 50 each P&P £3

COSSOR VDU WITH KEYBOARD
Complete £26 each
Phaone for details

Blue kayy marked in .09 8 h L o

PEP 60 o 8 star with ane blank. £4 88 S of £16. L) ren BOARD camplete with Heal Smk & two output Transitors NTHONIX 545A

DON'T TAKE CHANCES Ust the MT Cabie 1 ) type ZN6293 Circut wupplied £1.50 sa. | wace 24Mhz Dual TB with Dela

matres PEP £2. Ggpe. E Op mete. £780.100 YR o 3iES Black 13crn long of White Scm, 50 for S0p. Dusl trace 2 [12’0 Lol Y

RAPID DISCHARGE CAPACITORS 8 mid 4KV £5 sch. PEP £2. TOGGLE SWITCH, Centra off. 30p e, 10 for £2.70,

HUNTS CAPACITOR 0.1 mid 3KV DC Whg. Size 1%~ dia » 3. £125.6s  #CORECURLY WIRE extwnding To 2 motres. 20p 8. 10 oM £1.80; 100 off £16

10 for £10. Min Potentiometres — Erie. 1K Un; 3.3K Un: 47K Lin. Al 15p each. MULTIMETER SINE & SOUARE WAVE

£H.T. CAPACITOR 500 pf 8KY 20p eac! 100 off £12. Russian typs 4324 AC/DC i AUDIO GENERATOR
Jivotts; AC/DC current; ohms Typo TEZ2

20HZ-200KHZ. Portable.
As new
Only £45 sech. P&P £3

etc. Brand new, boxed.
£12.50 each P&P £2.50

h
EECOUPLING CAPS 0.05mfd 10V; 0.01mid; 0.047 250; 330pf. 100 off
ﬁw&}‘wc " T ey wnsmy&uﬁrmﬁggﬂs--um& o= 10 oM 895: 100 oft €7
CAPACITORS 38 a¢ 5p aach, S300pt; 2201 250V; 0,01mfd 10V; 0.1 ut 400V. ahsos — 1R0r ZR2, ZR4; TEOR, Z2X — TRS: §29: 100R; 160A; B20R, 9K 1; 15
FANTALUM BEAD CAPACITORS 2.2uf 20v 10 ot £1. 100 att £2.50. g%fﬂ:i CABLE. 18 Way. Mutti colour. 7560 par mete. 100 matre drum

00uf 6.3V 15p ea

FANTALUM CAPACITORS. 22wwid 6V 3rmdd 10V: Z2mfo 36V; Imfd 35V, GEC 4 Bution UHF TUNER £1.50 ea. 10 o# £12. MY *TER 50

All 10p. 100 oft £7.50. ; GEC 8 Butlon UHF/VHF TUNER_ €2 sa. 10 off £18. DHM INSULATION AND CONTINUITY TESTER 500 vorts
R oot 1EARPIECE INSERTS. Ex Min. Brond New wraoped. 750 se.  SOLID STATE UHF TUNER 38MHZ £1 sa. 10 off £ Portable. Battery Operated. Standard PP7 { not suppled:.
10 off £5. PHOTOMULTIPLIERS = All with snformation — P&P all tubes £1.50 sa. with carrying case. As new £40 s
TRANSFQRMERS — All Brand New, Brith 2 window £2 ea; Amarican 2 €3 et RCA typa 2020 £4 ea. Special Used but good condition £25 ea

Auto 240 put 195V 1 Amo output £1.25 sa. Asmsricen by RCA £8 sa: MULLARD 150AVP Usetul dia J2mm £4 sa hut {ised £17.50 § P&P

260V Inpul Sec 6y 1.88A. Sire2% x 2 x 2. Good quakty £1.50 sa. HONEYWELL STRIP CHART PAPER 1221t rois. Ref Ao 37BEZE.0100 i X

280V Ingrit Sec 12V 100MA _Size 60 x 40 x 42mm 500 88 EVEN 12/68. 50p pe roil. 10 rolis £4 P&P 3 SCOPE STYLE CASE with attractve biue covery and strag handia
240V tnput Sec 12-0-12V 50MA Size 53 x 45 % 40rn.rp(1- BLUE THERMAL PAPER 430ft /ol 8 %~ wada. £2 per roll PBP £2. 6 rolts £10 Black chassss wath stand & rubber teet contaning two &7
118V Input Sec 5V 250MA Sue 111/16 % 1% x 1%, 210r 500 Carr. 08, B e inonsted mains on/Of swilch, 2 OIS with

Kknobs, slide switch, | % meires 3 core mains cabie, small fuse holkde,
mairs ransformer and PCB. (As & 2 TACHISTOSCOPE) laesi for the
home constructor, €5 sach. PSP L2

260V input Sec 2 windings 12V anc 24V 1 Amp, Sze2h x 2n 2 2o
Sub.Min 0 120-240v Input Sec 120-12V emted 4VA. 750 ea. 10 off €8, cop FULL COMPONENT £ TEST EQUIPMENT LIST WRITE OR PHONE

100 ott £45

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL 0 GOODS & PACKAGING, BUT

PLEASE ensure sufficient montes Is sent 10 cover PACKAGING and Postage to avoid delays in us dispatching Eour order. CALLERS VERY WELCOME STRICTLY
SS taken. Otficlal orders welcome.

BETWEEN 9am-1pm and 2-50m Monday to Saturday inc. BARCLAYCARD (VISA) and ACC

TMEADLTD

NORWOOD ROAD, READING TELEPHONE NO. READII\!G 669656

{2nd turning left past Reading Technical College in King’s Road then first right — look on right for door with *Spoked Whee!"
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FEATURE

TECH TIPS

Simple Intercom
J.P. Macaulay, Crawley

The heart of this simple intercom is the
low power audio amp IC — the LM386.
This usually has a gain of 20, but for this
application the gain is increased to 200
by adding C1 between pins 1 and 8. The
loudspeakers used are miniature tran-
sistor radio types and double as
microphones, depending upon the posi-
tion of SW1. The input signals from the
speakers are fed into the transformer T1,
an LT700 which is used in reverse in a
step-up mode.

The output of the transformer feeds

into the LM386 input via the 10k volume

pot. This is required because of the dif-
ferences in output of small speakers
when used as microphones, often a
variation of 4 to 1.

One of the main reasons for using
this particular IC is that its current con-
sumption is only 3 mA and the battery
used to power it can therefore be ex-
pected to last for almost its normal shelf
life. Since the amp won’t give up the
ghost until the battery voltage falls
below 4 V, this is several months.

The output power of the circuit is
limited to some 250 mW, although in this
application that is more than enough.
The LT700 is available from Elec-
trovalue.

T
(L7700}

K SEC PRI

Switched Supply For EPROMs

A.G. Blewett, Ramsey

While developing an EPROM program-
mer for my computer, the need arose for
a circuit which would supply +5 V or
+ 25V stabilised to the programming pin

il IN ouT

TTL HIGH
=5V OUT o
TTL LOW
=25V OUT IC1 1S THREE-TERMINAL
+5V REGULATOR
D2 Q11§ BC107 OR SIMILAR

ZD1-3 ARE 6VB ZENERS

5V/25V OUT

on a 2716/2732 EPROM, selected by a
TTL level signal on an output port. After
trying various sorts of transistor switches
(all of which suffered from an unaccep-
table voltage loss), the following simple
circuit was evolved. The transistor shorts
out the zener diodes when it is turned on
by a high level (greater than 2V4) signal at

- -0

the input. Under these conditions, the
regulator has its common lead virtually
at ground, so it produces + 5 V at its out-
put.

With a TTL low signal at the input
(less than OV7), the transistor turns off,
the zeners conduct, and about 20 V ap-
pears at the regulator common terminal,
producing + 25V at its output. As the
programming current to an EPROM is
only a few milliamps, dissipation in the
regulator is not a problem when it’'s pro-
ducing 5 V; ifother uses are envisaged,
however, this point should be con-
sidered. It would be possible with
suitable choice of zeners to use a
number of transistors to digitally switch
more than two voltages, in other applica-
tions.

D] !'_21 TFSWH

RV1
10k

h? 4
N
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Dual Trace On Single
Beam Scope
}.C. Harris, Kent

Three inexpensive ICs form the basis of - My

this electronic switch to give a dual trace 100 g

on a single beam scope. Operation of O NN 1c3¢c
SW1 gives either a chopped display or It T e R . :

alternate display. RV1 and RV2 are gain
controls and RV3 varies the separation of
the two displays. IC1a and IC1b are im-
pedance converters and have input im-
pedance of 10M. IClc and IC1d (with
gains of 100) combined with 1C1a and b,
control the display amplitude. Also the  wore:
DC operating points of ICic and d, con- 1613 ies -
trolled by RX and RV3, determine the  V'R525%,
separation.
CMOS switches IC3a,b (controlled
by SW1) pass either high or low frequen-
Ccy square waves, generated by the two
astables built around CMOS inverters
IC2a-d. These square waves control swit-

out
TO
SCOPE

ches IC3c,d, passing chopped (HF swit- e
ching) or alternate (LF switching) signals i
to the scope (which must have an input

impedance greater than 10k). The re-  ="° v

maining two inverters invert the control ok 3 12
signals to one of each pair of switches so ;,L oA
that one is on and the other off at any in oo b L] e )

stant. Power supply requirements are
simplified by the use of the quad op-amp
1. M3900.

The _lead to the scope should be
short to avoid trouble at the higher swit-

ching rate.
Automatic Stage
Lighting Bank
Changeover Unit
- 1. Hodgson, Middlesbrough
12V
]mz The main problem with concert lighting
] i is to constantly change the colours on
[4 8 I- |T N ,,L L the stage, sometimes in sync with the
T Tes AN music, while still allowing the operatorto
1000 o O RETURN empty several cans of his favourite ale.
: i i g : - ic2 - EL This unit enables the bank switch-over
Av1 BANK B rate to be preset (with RvV1) and patched
e 1y REYUAN in with SW1, bypassing a foot or hand-
s F Y L 7 ] operated switch SW2.
3 : R Ry IC1 forms the main oscillator with a
ALA 100n period which can be varied by RV1 bet-
-ngu I LS ween 0.6 and 8 seconds. The main
p 3 el oscillator switches first RLA, a 430 Ohm

relay which effects the switching of the
banks, and second another osicllator,
IC2; which acts as a bleeper to indicate
the changeover rate during operation.
The tone produced by IC2 is used to
power a high impedance speaker or ear-
piece, the total resistance being made up
to about T00R with a series resistor.
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Electronic Switch — T ==

M. Harrison, London

[=]]
ol
=]
o

This circuit is the electronic equivalent [
of the interlocking push-button switch W

bank commonly used as an input selec- - g8 i £ e 19 A
tor in amplifiers, and in many other ap- SET  RESET
plications. This circuit has the advantage
that it only requires small SPST switches
on the front panel, thus simplifying
mounting, and it is cheaper than
mechanical switch banks. The outputs
can be used to drive CMOS analogue
switches (after buffering), or reed relays.
The circuit is quite simple, consisting of

setreset flip-flops arranged so that when * f%::

@

one is set( by pressing one of buttons 1-5)
all the others are reset by the diode OR
gates on the reset inputs. LEDs 1-5 are to
show which input or channel is ac-
tivated, and are best mounted above the
appropriate button. The circuit can easi-
ly be extended or reduced for any
number of channels required.

3
|

N
1

B

o

_\
4
et
1
_—
¢
—
1

FEATURE : Tech Tips

0 . Low Cost ASCII

e —  Encoder
s p——mm—m—m——0

L]
>

N Quentin Rice, Mitcham

[z]
1
O

= This encoder is based on the 74C922
16key keypad encoder. This is a self-
E0 . scanning efitoder with debounce and
latched outputs. In this case it has been
expanded to four groups of 16, common-

O=0O

|

)

Yin

- e
O

FORE

< R<
:
131
OO

v
T, |
5 Ay
‘R
@\. V= —

—J——
b
3
.3 }

Y4 DA
[ [ : [ xem osc ing the activedow X outputs and OR wir-
140 220 ing the Y lines through the diodes. The
.o.o w) pe NANI?(ga;ajs g:etect whicf:?grc;]up OfP: 6his
- T being keyed; this is encoded through the
x °q°‘.‘ﬁ €2 b st OR gates, and latched into the flipflops.
oo.‘... B . Both the flipflops and the 74C922 have
® C osl—0 tristate outputs for bus operation. A
. 0. [ data available output goes high when a
key is pressed. A strobe is available, if

0,5:05

ys
7

required, using the remaining gates.

| The circuit is shown with a six bit
‘.“1 A condensed code, ie with some upper and

= P some lower case characters found on 64
character generators. A full upper case
operation can be obtained by reversing
outputs F and G. With a 64-key
- keyboard, it is possible to obtain all 128
/‘:\SCII instructions with only one shift

ey.

— F 4 =
1~ o3 a3p——0
‘ 3

' O~ W a oSl | DA - ; STROBE
R1-12 10k g E 100n,
e
11 IS 74c922

N/

1C2.3 ARE 40128

[

13
I
&
fFapar

1C4 19 40718
IC5 IS 74C173 OR 40768 *SEE TEXT
FtAoBE
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Here'’s the case...now wh ct*
If you're about to start on a new project, you're no doubt looking
for the right enclosure. With around 1,000 different cases and
750,000 case parts currently in stock, we must be your number one

chowce. Why not send for our catalogue, price £1 including P&P.

f Month liroiect Case W

at's the pro

January 1981 Audiophile FM Tuner CL2 CDJ
April 1981 Drum Synthesiser BOC 668
June 1981 Antenna Extender BOA 115
Drill Speed Controller  SAM 006
eptember 1 WF A
November 1981  Music Procassor CL2 ADJ ﬁ West Hyde Developments Limited
Voice-over Unit ACE 150K VISA Unit 9, Park Street Industrial Estate, Aylesbury, Bucks.
December 1981 TV Sound Tuner CL2 AEL \ Telephone: (1296) 20441 Telex: 83570 W HYDE G.
Component Tester MIN 030 —
\ + MIN 030W Written or telephone arders accepted from ACCESS and.Barolaycard holders.

PARNDON ELECTRONICS LTD,

Dept. Nos23, ¢ Paddock Mead, Harlow, Essex CMISTRR. Tel. 21932700

v A PACKAGE THAT OFFERS YOU A 100uf10V BEAD —
TANT FOR UNDER 10p. l

sPECIAL OFFER

POPULAR VALUE TANTALUM BEAD PACKAGE T1

301 0.1/35, 4 OFF .22/35, 6 Oft .33/35, 6 Oft .47/35, 10 O /35, 3 Off 1.5/35, 3 Oft RESISTORS: '/« Wan Carbon Film E24 range  5Y. tolerance High qualiy resistors
2.2/20, 301 3.3/15, 3 Off 3.3/35, 4 Off 4.7/6, 2 Off 4.7/35, 30M 6.8/25, 1 Ot 10125, l made under strictly controlied conditions by automatic machines Bandohered
20ft 22/6.3, 2 0% 22/10, 2 O 22/16, 2 OH 47710, 1 Off 47/16, 1 O 100/10, and colour coded

All tho above T1 Package normally £8.50 to £10. Special Ofter 61 Tants for £6. €100 pet hundred mixed (Min 10 per value)

T?%TALI{M.B%P CAPACIT{.)uIﬂS;sOg pricei “:g)/gsm price. e ! £8-50 per Ihousand mixed IMin 50 per valuel

A 10p (8p), .15/35 10p {8p), 10p (8pl, . 10p {Bp}, .4 10p 18p). -58/35 o

10p (8pl. 1/35 10p {Bp), 1.5/35 10p 18p), 2.2/ 16 12p (10p). 3,3Pl16 12p (10p), 3.3/35 14p ‘ Special slock pack 60 values 10 off each :s-y

(12p), 4.7/6 10p {Bp), 4.7/35 16p (14p), 6.8/25 14p 12p). 6.8/35 16p (14p), 10716 16p

{15p), 10/25 19p [18p), 22/6.3 16p (14p). 22/10 20p (17p1.22/16 250 122p}, 22/25 p DIODES: IN4I4B  3p each Min order quantity - 15yems
{ZBo), 47/10 26p (22p, 47/ 16 40p (36p), 100/20 50p (49p), 100/16 5p {60p), 220/ 16 £1.20 £1.60 per hundred
190p}, 470/16 £1.60 {£1.40), or one of each above special offer T2 for £7.00.
:gﬁ'&g&"&;‘g FOR ALL YOUR IMMEDIATE AND FUTURE TANTALUM DIL SWITCHES: Gold plaied contact in fully sealed base  ~ailve thirs
. SUBMINIATURE VER. MOUNTING 260V CER. DISCS Velues in PF programming problems
22, 33, 4.7, 6.6, 6.8, 8.2, 10, 15, 18, 2, 27, 33, 3, 47, 86, 65, 82 3p each. 100pt, \ 4 Way Bbp each 6 Way £1.00 each 8 Way £1-20 vach ,,
120, 150, 180, 200, 220, 270, 300, 330, 470, 560, 560, 820, 1000, 1500, 1800, 2000, 3000,
30, mu), 47coo 3%p sach. .O'qulSOaf}, .?IZ%VSOV -ip‘u&;\. 10 Oft 3p aazch.P.O‘liin 4p. | DIL SOCKETS: High quahty. kow profile sockets
Axial Lead Capacitors Poiyester. Otu 1 4p, .1/100 6p, 11600 12p. Polycarbonate 8 pin = 10p. 14 pin - PRl 7. . Ty C i
a0y 465, Vert. Mtg. 2.2ut/ 160V 40p, 1.5/ 160V 18p, £.7/ 160V 38p o, sty ;; '2‘4"“‘ 3 zl;:zl: pin I'f" 18pin ~ 19p. 20 pin = 2ip.
2mm Glass Raed Switches {Goldplated) 10 for 50p, £30.00 per 1000. ; FIET pin = Zp. 40 pin ~ 42p.
P&P add 50p per Order. Post paid on orders over £6.00. Add 18% VAT
Trade enguines welcome. Schools etc. send ofticial order. Callers by appointment. ALL PRICES INCLUDE VAT . & POST& PACKING — NO EXTRAS
Goods by return. | MIN ORDER - UK £1 00 OVERSEAS 5 CASH WITH ORDER PLEASE
C. M J. SUPPLIES, 4 Station Road, Cutfiey, Herts. Tet: 01-440 8953, e

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
(30p per word, minimum 15 words. Box Nos. £2.00 extra or £9.00 per single column
centimetre — all prepaid).
Just write your ad on the form below and send it with your cheque, made payable to
A.S.P. Ltd, to Jenny Naraine, 145 Charing Cross Road, London WC2 OEE.

S S e B

|
-

Please place my ad in the next available issue of E.T.L.:

BB = o i b a5 i e e ¢ i v e R e~ e
G A R GRS t

I DD i ot s v e 0 b i e i CF € e E R E H RO

| enclose my cheque/P.0. for the value 7 R ———
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! A Millbrook Road_
All prices include VAT

REGULATED PSU PANE

txclusive Gresnweld design batter spec.
than anything on the matke! being offered ar
1he prrce.Panel110 x 82 x 33mm high containg
all compaonents including bridge rectifier and
smoothing capacitor. Rleady built and testea
just aad a 30V 2A transformer and two pots
tor ¢ fully varisbie voitage snd currant supoty.
SPEC Duipit voltage 0-28Y
Output current 20mA-24
Soutce bmpedance OA1
Open circuit ripple 10my
Send SAE for full detsils of the many ways
this usetul moduls can be used, together with
price list of parts for verious options. Only
£7.78. Transtormer and pots £8

1000 resistors £2.50

We've just purchased anather 5 milion preformed
feaRItrs, and can make @ mmder offer 10 that
made two vears ago, 4t the sama poicalll
KE23 - 1000 mined % and %W 5% carbon fim

resistors, preformedt tor PCB mntg  Enormous
rangs of prefored values. 1000 for 5000 £10:
20u £30

200 ELECTROLYTICS £4.00

K524 Large variety of vaiues volteges. mosty
cropped jeads for PCB mnrg. 1-1000uF, 10-83v,
ANl new full spec componants, not chuck-outst
200 £4, 1000 £17.560

. RELAY/TRIAC PANEL

PCB 100x 7Smum contsining 8 wealth of
compaonents: 2x 12v DPCO man relays, 2x 47uF
16V wnts SCI48E 10A SO0V wec, C1220 BA
400V SCR, 555 timar, 10 IN4C01 diodes. ZNS061
SCR, 2x3mm LED'y 3x2MI704, A's & C's
Amazing value — i bought separately, parts
would cost sround £811 — Our price for the paned,
st £200

TOROIDAL

A EJV TA. 240V 03A. ideal for scopes,
monitoes, VDU's etc. Reduced 1o £5.95.

1N4002 DIODES

Lowest ever pricel! — fufl spag by Motoria, Pra-
formed leaas for hofiz. mntg, Y0mem pitch, 100V
1A rating. 100 £1.75; 500 £7.60 th £14 5k {65

COPPER CLAD BOARD

K522 All pieces too small tor our etcheng kits.
Mostly double sided fibraglass. 250gm lap.
Prox. 110 sq inshtor just £1.

CHEAP CHIPS

7477 Sound IC £1.28
1A RAM 8 for £3
MKAG27 ghift rag, B tor £6
UATBMG + voit reg £1.00
UATIMG —volt reg £1.20,

OP-AMP PSUKIT _

A199 AN perts B instructions 1o make 8 SQmA
61& g, 15V suppiv from mains inpul, Only

~ VUMETERS

V008 Very stwactve 56-48mm scaled —20 10
+ 548 250u movement. Ondy £1,75 or £3 paur.

LINEAR, OPTO

LI Hewwd #l display with dy . 0-9
and A-f, With data £3.50
ADSE3ND D-A conyerted. Only £3.50,
FNAS220 2 dight 12 7-eeg. displey on PCB,
CC. With data £1.50. 7-seg. displays: FND36G,
501, all 50p; 530, 847, 850, all £1.50. Regs, TO
cage: 7924 120p, 7885 100y, 7808 1009, 7912
$000, 788 230p. Others on B/L 13.

Armps: UA4136 130p; uAT76 148p, UATT?

Dp: uA318 248p

isoiators; FCD831, IL15, TIL118, ¢i) 80y,

CAPACITOR BARGAINS

2200uF 100V cans 77 x 35mm dia 75p;
1a - £5 80,

220uF 10V axia] 5p; 100 £2.38; 1,000 £18,
B‘OO;S 100uf 275V |-02 X ddmm dia. TSe; 10

200uF 350V, 160+ 100+ 50uF 300V can.
75xl4mmdll.03: 10 - £3; 100 - £20.
100uF 25V sxigl, 100.

0.33uF S0V rad. £1.50/100, £12/ 1000
0.47uF S0V rad. £1.50/ 100, £12/1000

22uF 50V rad. £3/100, £24/1000.

0L thamiot !1 !HX

@ 15% — just add 40p post
MIXED LED PACK

Al new fll spec by Micro, Feirchid, eic. Red,
Yollow. Green, Ambar, Cieas, 3mm & 5mm
Pack of 50 asstd £3.95; 250 £18.

THEY'RE BACKI!!

Seversl yeary one of out Mosl successtul

burstig a1 the seams due to 8 lot of buying in
mceni monthe, snd we must clear BT severs: Loty
of components. So . _ . we'te oHering you metric
_versions — 8 thg pack for £2.80. & 3kg peck for
£5.80. & Skg pack tor E7.50, or & 10k pack for
£12.60. Thasw won't last forever, 80 order nowll

1982 CATALOGUE

-is not ready yet!ll 1987 adition i now oyt ot
priat, but the new 1982/83 adition $houid bi ready
by March ‘B2 « watch this space for detsil
PS5 Why not send 8 x4 SAE lor our_tatest
Bargaen List??

Bectncal  combinaton lock

=y 8

Okl is turned to tha nght 10 one number, ek 1o 8
wcond number, then fight again B & thied
oumber, Ondy when this has been complatsd in
the correct saquence will the alscincel CONLACts
dlose. Thess can be usad 1o Operats & relay or
solenoid. Ovecall dis. B5mm x 0mm deap. Ondy
395,

AMAZING!
COMPUTER GAMES
PCBs FOR PEANUTS!!

A bulk purchase of PCBs from savaral well
known computer games inchuding Battie-
ships, Simon. Logic 5 and Sterditd enable us
o offar these et INCredible low prices:
“STARBIRD™

Gives reslistic engine sounds and flashing
iaser blasts — accelerating engine noise whan
modute s poimed up, deceisrating noise
when pointed down. Press contact to see flash
and hear blast of lasers shooting PCB tested
and working complete with speaker and baft.
chip ineeds PP3 battery). Only £2.95

‘COMPUTER
BATTLESHIPS’

Frobatily one of the mMosT popular slec tronc garmms
on the market. Unfortunatety the desgn makes i
Wnpractica) o test the PCH a4 » workmg maoded,
sithough it may well fuhction partectly. Instead
wo have Teated the sound chip, and sell the hogrd
for 113 componenl valus: SN76477 soung Ic;
TMS1000 v processos; bant chips, R'a, Ca etc
Size 160 x_140mm. Only £1.80. Instruction book

‘LOGIC &’

The object s to find the number heid in the
MmOy with s low enines as possible. PCH con-
tang u-processor chip and 10 lads, and & Frked o
# membrane 1ypo keyboard. Overiay for keys and
instruction provided. PCE sires: 35x80 &
85 % Wawn.* Suppied tested and warking — PP3
toguired. Onty [2.50

‘SIMON’

of this game ig to repeatl correctly @
fonger and longer sequencs ot sigrals in 3 deflerent
games. limstructions included: PCR contany
chpa, WMphoioers and lamps. and i tested
working, complete with speaker. Nends PR3 and
2 HP11, PCH size 130 x 130mm Only £3.95

‘MICROVISION
Cartridges

Theae are & small PCB with g microprocessos

. designed to plyg i 1o the microvision con-
sole. Only srag is, we don’l have any consoles!]
However, they can be used ns sn cecillator with
4 diMetont req. ourpurs wmply by connecting a
batlery and spaaker, Tested and working las an
osc) with pin oul dats. PBC size 72k 60mm,

PO e SONLY 260 ancher e s

1W AMP PANELS

A0t Compact aydio smp inmended for record
playat on pansl 95wE5mm ncheding vol
control and switch, complete with knobs.
1 from amp circwitry built  around
U or TBAB20M. thare is a speed controt
cirturt using 5 transistors. 9V cpsration,
connaection deta supplisd. ONLY £1.60

Industrall Users 2tc. Can we supply you, 1007 Gur
quantity {100+) prices for new tull-spec
COMpOnents ik vary competitve. Ask for our free
, bulk-buys st
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ILP TOROIDALS

UNBEATABLE

VALUE FOR MONEY!

New production capacity at Canterbury has increased our range,
decreased our prices, improved our special customer
design service. Choose from toroidal fransformers in &, %
arange of 98 types.

Order using
—
. e I the FREEPOST
= T _—
ow [l ee (70 |68 ua coupon below.
70w Yomy (%011 Ge9 Thh |+ (-1 23 e
awxg o7 | 20z [ | o8 | oee | Trade enquiries are welcome.
1%y 19+4% o
DN R L T Suppvea with rigid mounting kit wih centre bolt,
mogl Ze2s |08 sleed an neopiene washers GUARANTEED S YEARS.
1017 -
T o PAC L SR NS ) ey (77 T ey v p
i ;M ﬁ:? g': ;'rg LB Y] [ Vot | Lurrgni |ing VAT | e AT
n +* 4
a9kg | 72] 12e1z | 208 TS | TEWY 75w | axoial 2otz [ 9o [erras [cwone
o3| 15405 | 168 Mxdwe[ O3l ety | 7% I+ (00
3% [ 2OM] 18408 » 22mg | Axora| tEerd | 625 | Pee (11
25| 2wz 3 axors| Zez | 51t
o016| 2+ | 100 ™ | exoip| 2e | 4w
aiit| wew jom 017! mew | I
nowl 1o | o sx01gl Yak | 3@
x| o oz 0+40 | 20
aw| M40 [oA 5025| 4Seu5 | 750 {
= —_— 63| Wes0 | 228 i
ww | mOwf 6«6 | 6oa |85 | 1847 o | 204
WMo 301|949 |48 LEG|+t143 ol m |1
"y w7 212 {AM3 | PP AP s | 240 0%
| upa| ety | 286 —= e
e, kgt | 18418 | 222 0VA P ROVI| 15415 2000 | ELI67 | £1168
w15| Re2 |18 MxS0mm TX0T4| 18418 | 833 |4t17a |eE2 73
| wore| ey | 160 261 S| 22+22 | 682 | P L
w017 Wed | 133 Gl 2«29 | 600
I o ] g or % mory| 43 | 500
E- T T HOBE Bel | 428
| M0 0B 0+ | 37
— +—— mom| Baess |33
12w | axp10 beb 0oy JE75% | t638 x| e | 200
Wxa0mm [ dxat1 | 968 1666 oD@ {s5143 028 110 an
13Kg paR2] 12412 | o0 [ e PP 709 20 1%
= 413 'g~ 19 ;g b L1 240 12
n axge 1818 3 — o
ayt ze22 | 222 S0 B0 | ey (1900 | €417 [ D158
g | pme |24 Wxdtmm | axmi| Wed | 833 [+£205 |4 E298
oMy 0. | 200 4Ky X0l Bes 7| P PP
4%018| Ma® 171 BXE| 4+ | 629
awEs| wup [ 1p9 1% Bads | 5
m [om et | 400
axae 240 e BKDEZ | 55458 a5
. 2 "1 1 4
wovA (w0 | 9+9 |88 3w | e e g
10 40 | Sx017 dety | 688 J+0r A |+D1 0D AN 20 208
18xg I 5xpr3| reeds | 533 | PR L [ =
X0t | Mx1g | ada ok | B0 Wem | 0H [T
&, s | 2.2 {263 140 x Pome | x028| 3o 35 | 492 |+ 822062 20
sxote | 2425 |30 4 &g XO26| 40«40 | TH | PP g’
a0ty | WX | 268 MO 45+d5 | 69
SX01N 20‘)8 8 1~ 9!0]; ssg‘ao 22
SN0 + 200 04, +4%
28 1" 1es :ml no 364
S| 2 |on menl 0 | M
o] 20 | 066 1 ww| M | 260

MPORTANT : Reguiation — Al voltages quoted are FULETBAD. Please add ragulation figurs to secandary
voltage to obtain aff kg vokage.

The tenetits ot ILP toraidai fransformers
ILP toroidal transtormers are anly hall the weight and height of Iheir laminated
equnalents. and are avadable with 110V, 220V or 240V pnmaries coded as follows:
For 110V primary insert "0 in place of “X "' in type fumber
For 220V pnmary (Europe) insert “1" in place of “X™* in type number.
For 240V primary (UK} insert "2 in place of **X"" In type number.
How to order Freeposl:
Use this coupon, of a separate Sheet of paper. fo order these products, or any
products from oiher ILP Electronics agvertisements. No stamp is needed # you adaress 10
Freepost. Cheques and postal orders must be crossed and payabie 1o IL PElectronics Lid- cash
must be registered. C.0.0. —add £11o1otal orcer value. Access and Barclaycard welcome,
AltUK orders sent post free within 7 days of receiptof order for singte and smail quantity orders,
Alsg avaiable ol Electrovaive. Mapin, Marshalls, Technomalic and Watlord Elecioncs

Please send me the following
ILP modules

Totatpurchase price

Fenciose Cheque [ PostalOrders [ Int Money Order [ ]
Prease debit my Access/Barclaycard No S, I
Name I
Adaress

Signature [y I
ET1/2 Pust 10 ILP Electronas Lt Freepos! 2. Graham Bell House, Roper Ciose.

Camerury CT2 7EP. Kenl, England
Telephone {0227) 54778 Technucal (0227)64723 Telex 965780

{3 Orvsaon of

iLP Electromcs Lig}
TRANSFORMERS /

STAY AHEAD.STAY WITH US
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SPEED — VERSATILITY — ECONOMY

B.K. ELECTRONICS]

The quality THANDAR range of equipment
. includes: 3
#Function and pulse generators eDigital frequency
meters @Digital thermometer eLogic analyser
Send L ARGE SAE for complete lists.

~=u The very latestTM352 HAND
LCD DIGITAL MULTIMETER l

%'-3% dign drsplay
DC and AC voits
OC current {

Resistance and diode check.

Aydhble continuny check.

hfE measurements

& Latest push-button controls tor ease of operation

DC vohage 200mV, 2V. 20V, 200V, 1000V

RS

AL voltage 200V and 1000V S

DC curemt 200 A, 2mA. 20mA, 200m4, 10A . A o A
Resistance, diode check and continuity 1est 2K0) Designed originally for toglc wiring applications, it is now accepted and used
5?: ‘l.f.‘i‘i.ff’mi?f’é‘ ':(c')oo extensgively throughout industry, education and reséarch. ROACRUNNER i3
Power requitement 9V PP3 baterv) m.l_:y hobbyists, studerts. technicians, designers and engineers, and is
Price £49.95 {including test eads and bartery. . ¥ 1

Carry case £3.45. l FOR COMPLEX INTERCONNECTING OF MICRCS & MEMORIES * FOR SIMPLE

LOGIC WIRING * FOR WIRING DISCRETE CIRCUITS * FOR REPAIRING AND

SC110 FULLY PORTABLE 0SCILLOSCOPE MODIFYING PCE's * FOR USE AS A TRAINING AID.
The new Thandat SC110 represents 8 bruakthrough in oscillascope development The =
Full-sized performance SC110 15 less than 2 thick and weighs EUROINTROKIT £15.99 - PROJECT INTROKIT £6.60 -PCBREPAIRKITE£5.57

* tOMH: handwrdth under 2Ib . yet it retains the standard DISCRETE WIRING/TRAINING KIT £8.61 —PENCIL LOADED WITH QSE BOBBIN
& 10mV per div sensialy teatures 0f a bench oscilloscope £2.90 — WIRE DISTRIBUTION STRIPS: — GLUE FIX 20/pid 6" LONG —~GENERAL
b Full e facies o provided PURPOSE £2.92, HIGH DENSITY £3.20 - ADHESIVE £0.38/TUBE — PRESS FIX
R 20/pkt 2" LONG £2.46 — SINGLE EUROCARD, HIGH DENSITY 3 PLANE (36X 16

PR b By e PIN DILS) £4 99 ~ DOUBLE EUROCARD (CAPACITY OF 84 x 16 PIN DILS) £7.50-
s i PAOJECT CARD HIGH DENSITY S-SIDED (20x 14 PIN DILS)£1 30 BOBBING ~
Basic price £139.00. Optionat BLUE 4/pkL £2 — GREEN 4/pkt, £2 - PINK 4/pki. £2 - COPPER 4/pit. £2- 1 OF
extras. AC adaptor £5.69, re- EACH COLOUR £2.08 - TINNED COPPER WIRE 2/pkt. £0.92 - ROADRUNNER
chargeable batteries £8.63, X} SOLDERING IRON FOR GSE APPLIC. £5.72 = GEN. PURPOSE IRON £5.20 —
|RON STAND £4 82 — REPLAGEMENT BITS £0.60 - MCROSHEARS £2.85 ~

probe £9.78, X10 probe £11.50,

carrying case £8.86. @ All genuine Thandar accassones. TWEEZERS £1.80 — KNIFE £0.43 - SOLDER PINS 100/pkt £0.59— PIN INSERTER

Al prices include V.A.T. Official orders welcome. Mail order only, or callers by £1.80 - WELLER BITS 430° or 480°C £149

prior appointment. Barclaycard/Access welcome. Cash/cheque, etc., with order t

Large sa.a. for complete Thandar list. Government 8nd Educational Estab- ACCESS-BARCLAYCARD-ADD 40p P & P + 15% VAT TO ALL ORDERS
lishments official orders welcome. . i DEALER ENQ.'S WELCOME-TRADE & CLUB DISCOUNTS

B.K. ELECTRONICS wim

d. Laigh-on-Sea, Essex. 559 5TY ORDERS TO: ROADRUNNER ELECTRONICS,

Tel. Southsnd 527572 FREEPOST INO STAMPS)HASLEMERE. SURREY, GU27 3BL (TEL: 0423 53860)
—— 2

37 Whiteh

i

MORE POPULAR ITEMS FROM OUR CATALOGUE 82 -
Al orini stocks — Al guaranteed — No seconds — No Call Outs
NICADS AND CHARGERS *
R s SPECIAL NASCOM
] NAGDAA (AA size) 99p OFFER
CATALOGUE '82 SESEIraEY 74L 500 SERIES 7805273 130p N1800C (C size) £2.27
4000BE e o7 140 7406279 e N23000 1D size) E3.76 Quanbity purchass enabies us 10 oHar upbb NASCOM
R ol B 1ep L e b T 6N75P [PP3 sizel £4.10 s brnstor myatemm ot » much educed priea
ESSENTIAL READING FOR: — | | 4o0saE o ) S bis b old s CHARGERS Tha tyavem comprees
THE ELECTRONICS l prov 442 b ST oo/ [ 70573 15 NC75G (PP3) £4.95 B & kit with 18K Oynamc RAM
‘9“:05 ®p | 745 19 | 745374 158p NC4505 {4 x AA} 495 ad sockets for @ further 32K
ENTHUSIAST vl e |t ) NEn W | NSIZMAAC.O) £7.80 o
BE w | T4LS 14 SBo T4,530 o 4 D g i NASS‘VS 3 — the adw NASCOM Moneps.
THECOMPUTING FREAK | {0i28E nET S 1% e —— SEAR0N C omes oleiidy
EL P rarmrers Aid - ol
THE EQUIPMENT et | sz 25 e P r:::sa’iﬁ?:f My Mottverboerd
MANUFACTURER 0148E o A (] - I O earree cagecrions from 158 0 TuF. Selecuon Specisl Pios: {34000 + VAT
S0168E 0p 741542 [T N 150 setgrmined by rektres poputarity. PACK Prics [7F°]
i T g L 0%
e20ns  £150 {COND! R PACKS
PACKED WITH INFORMATION| | sczo8e e o BT %o | quemms 0% o g e Beore1 0
ON MORE THAN 8,000 STOCK| | 402188 | Man . U E600 e Ty AT e STDP PRESS
. A P10 800 r
rrempsg ACTIVE AND PASSIVE 4omme b3 | Taise o s =, liylod! o - 1A 100v Dosen B3 SHARP MZ80K WITH Hi-RES
COMPONENTS, BOXES, CASES, | (peee 7 W+ 3 I BCI07/BC108/6C 108 25 for (298 GRAPHICS PACKAGE
COMPONENT HOUSINGS. || 40268E Mo | 7a52 i il BCIA) 182L 163 183L/ 184/ 194L ks
KNOBS, POTS, SWITCHES,|| S5 e \ s M £16.00 ony USEHSTE NS :
HESAIES Mmbe el ) gisn - e RESISTOR DECADE PACKS 4
EVERYTHING FROM R‘'s AND 404“;2 ::: ;jti}g g: B e " V/IW, 5% towrancs, esch peck 00 rom Hom one l ONLY £445.00 + VAT
Cs TO COMPUTING SYSTEMS| | 44286 3% | 7asis ko e Rt i R
0M48E ok MO o 1% RDY: 10 — BA2, WOZ 10R — K2 ROY 100R i
g 4DMGBE 1% | 117 10p | 205712715724 % | |moAeosx #K2. RDS 10K — B7%: RDS: 310K |
FOR YOUR COPY OF S5 R AR | abpha g | et Sumomews R NEW SABTRONICS
CATALOGUE B2 please send 70p | &%5SE e ) LT 7o | TeL06I125/28 WTp |
fincludes 70 voucher to b SRt | A | s om TRANSISTOR ANALOGUE IC | Frequency Matre
4070BE m -
reclaimed against ordors valued | 47188 ] TLav ELchy (BT Sy | ! M;ELECTORS 8 SELECTION Modei B000B: 9-digit 1GHz Frequency
£10.00 of over}. 4 v g - s DASH/ | ST = 2054 n Lphi= oL Maeter. Professional specification:
40B2BE :: s 500 el oy | ?g * | £160.00
ALL ITEMS BRAND NEW i Eﬁ-iﬁé 5 o o cwj”ﬁ &
OW PROFLE 1 40
ANO GUARANTEEC 2 2% | 2asies 7o | Maams - mt el G4 (MzEN 7
R i Ol = | 4=, &%
SPEEDY MAIL ORDER 45708E 2% | e o | pre toft Do R o l NESEEY n 2015A Bench DMM {LCD) £63.00
SERVICE ':;“; TALS175 94 | B fne BFYSD » NES5EA 3 2035A Hand-hetd DMM (LCD) £62.00
| s L T MIE2956 (¥ T o §110a B digit 100MHz DFM £87.00
no P/P charges on UK. C.W.D. 2405195 Ee | 18 1w QX n,ﬁ'f‘ ﬂ » TS 8610A B digit 500MHz DFM £82.00
otders over £.76inc. V.A.T. b T P L TP - Jifdcn ax 50204 1.200KHz Function Generatol
{add 40p handiing charge if under) 7005283 o] 2 e fam S ® el 4y Sine. Square, Triangle and separate
PLEASE ADO 15% V.A.T.TO 145257 T | 2 220 fad0 11P2955 55 xear4 nn TTL Square wave outpUts €
AT, FALS259 1o, “op 0 i ZNAZSE 290 Epe 2y
TOTAL VALUE OF ALL | TALS266 e
ORDERS \ e A
Dept ETI2 28 St Judes Ad, Englefisid Green, Egham, Surray
SHOP HOURS 3530 pm (1om Sat ELECTROV ALVE TW20 OHB Phone Egham 33603 {STD 0874)
FOR EV BARGAINS LIST and Pleass mention tha Ooma when wrtng {London B7) Telex 264476
usetul News Sheet, send S.A.E. or ordenny by post LTD Morthern Branch {personal shoppérs anky! 500 Bunege Lane. Burnaga, Manchestsr
| M13A 1MA Phane (061} 432 4345
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PROJECT

PEST CONTROL

If 1 could talk to the animals. . . I'd tell ‘em to go away. Get the
message across with this harmless little gadget. Design and
development by Phil Walker.

for all the local neighbourhood cats,

dogs, hedgehogs, rats, voles,
aardvarks and other small furry
creatures? If so, this device should
protect your seedlings, kiddies’ sandpit
or dustbin from their attentions until
you can make a more permanent
arrangement. It is harmless to the
animals themselves, being merely
annoying rather than painful.

Ouir first design involved
frequency-shifting a tape of Barry
Manilow up into the ultrasonic range
s0 that only animals could hear it, but
it was felt that this would lay us open
to prosecution by the RSPCA.
Consequently a second approach was
adopted.

Many people have noticed that,
when they operate the ultrasonic
remote controls on their TVs or hi-fis,
their household pets will protest loudly
and leave the vicinity rapidly. We have
designed this little device to capitalise
on the phenomenon, in reponse to our
readers requests for a gadget capable

I s your garden the main attraction

ETI FEBRUARY 1982

of protecting precious plants without
the need for violencel

The ‘Allez-Cat’ consists of two
basic parts: the first is an oscillator
tuned to 40 kHz while the second is a
voltage doubler and pulse generator.
The pulses are about 10 milliseconds
long and occur two to three times a
second. This is done to reduce battery
drain and increase the annoyance
factor {for a cat, dog, hedgehog. . .)
The voltage doubling action increases
the available output power for a given
battery voltage.

The whole device (apart from the
battery) fits into a small plastic box and
can use b V or 9 V batteries such as a
PP1 oi PP9, as convenient. If it is to be
used out of doors, some form of
protection from rain or other water
should be provided as the transducer
isn’t waterproof.

Construction

The device is constructed in a
small plastic box which is modified to
clip onto a PP9 or similar battery using

the battery connectors. The assembly
of the PCB should offer no problems
provided that care is taken with the
polarity of capacitors and diodes. Do
not fit the transducer to the board at
this stage.

Mount the switch on the {id of the
box using two short bolts. The large
grommet should fit fairly loosely into
the large hole in the Iid and the
transducer may be pushed into its
centre using reasonable care. (Push in
from the rear and avoid pressing the
mesh front). Attach some thin single
strand wire to its pins, and put the lid
on one side for the time being.

Assemble the battery connectors
to the side of the box as shown in Fig.
1, remembering to attach wires about
2” long to the solder tags first. The
small grommet is cut in half (ie into
two discs), each half being sandwiched
between the battery connector and the
case. This gives a steadier mounting, as
the rear of the connectors is bowed
slightly. Attach the wire from one ’
connector to its proper hole on the
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PCB. Then attach another short length
of wire to the other supply hole on the
PCB.

Bolt the PCB to the lid of the box
using the spacers and ensure that the
wires to the transducer are soldered to
the proper holes on the board. Connect
the two remaining wires to the switch
and assembile the two halves of the box
with selftapping screws {these are
provided with the box). You are now
ready to control the migratory habits of
the animal kingdom.

____ HOW IT WORKS ——

IC1.R6-R7-R8-C4 together with TX1 form a
power oscillator which drives TX1 at its reso-
nant frequency of 40 kHz for maximum effi-
ciency. Q1,Q2 and their associated com-
ponents form a standard multivibrator
oscillator with a low natural frequency. RS
and Q3 form an electronic switch which
applies the negative spikes occurring at the
junction of C3, R3 and D2 to 1C1. This means.
that the power supply to IC1 consists of short
spikes of up to twice the battery voltage. The
duration of the spikes depends on the current
drawn by IC1, since this current flow alters the
mark/space ratio of the muitivibrator from a
square wave to a series of widely spaced
pulses. The repetition rate of these pulses is
determined by €2 and its associated timing
resistors.

30

The Allez-cat PCB easily fits
into a small Vero potting
box, with the battery
connectors bolted through
the side of the case (above).
The whole project then clips
directly onto a PP9 battery
{teft).

Fig.1. (right) Constructional
details of the battery
terminals.

Fig.2. (below) Component
averlay for the Allez-cat
pest control project.

CARE Y0 ConweCT CORRECTLY

-,

e AR S - ___- d : ]
- - v ';‘- :
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PROJECT : Pest Control

PARTS LIST BUYLINES

Resistors (all 4 W, 5%} Cc107
R1,6 1ko 8}'2. §C1821. No problems with any of the parts for this pro-
R2,34,5 10k D1.2 1N4148 ject, with the possible exception of the ultra-
R7 100R g sonic transmitter. The catch is that most mail
R8 10R iscall order companies sell these in matching pairs,
:!\&‘s:el aneousminiamre Ahakaranslioh but for this application we don’t need the
Capacitors switch receiver. A quick chat with Watford Elec-
€123 100u tantalum ™ 40 kHz ultrasonic tronics established that they are prepared to
C4 10n polycarbonate transmitter obluge with single transducers, so direct your
PCB (see Buylines); PP9 battery; pair of PP9 enquires thence. PCBs, as ever, are available
Semiconductors battery connectors; two solder tags; fixing from us at the price listed on page 81.
Ic1 LM380 hardware; grommets; case (Vero 75-14691). 1
i — o - — -$
SW1
R1 R2
1k0 10k
+
B
iy OV
T D1
== 100u
o]
-
NOTE:
IC1 1S LM380
Q1,2 ARE BC107
Fig.3. Circuit diagram Q3 IS BC182L
of the Allez-cat. D1,2 ARE 1N4148 | ETI

S

e * ROS. 65 Hal
A DlY BU RGLAR ALARM S s am » Xevanss B tel | HARD COPY
£80 snd srobe. TIL ‘aveis, Any | * ASCI CODED
B oy oo e programmed by | & SIMPLE INTERFACE
S  Agv o coie * INOUSTRY STAWDARDS
| : !”"' ONLY £20/ * PLN PAPER
* 110 BAUD
- o S;Mpi:'waw?;ﬁ * FLOOR STAND [7.50
SUPPLI *SETOF3
Foliowing qwa;orA reorgaplsauon we offer DIY Se_cunty E_qunpment I 2 1w E s 2o g4
and kits with fully illustrated, step-by-step, instructions INLY . m'lg.qlw,.g.;,;: ONLY £750
PLUS Beatter Prices| Better Delivery! Better Servicel R O el r i _?;‘6: - Zv?.hnm !m‘mk"l RO ﬁnmn
® Kits £32, £50, £75, £85 ® Control Panels £18, £23, £29, £37 Smmmwzgg%%“ummwﬁ’ﬁnmm O WAV R G e g o A £65
oh -
@ Bell Boxes £6.25, £7.50 ® Pressure Pads £1.06, £1.45, £1.95 THREE TIMES THE PAICE. WADE BY AN ENGLISH DNLY £20! s eeveuas 5
® Sirens £7.50 ® Contacts 72p, 74p, 76p ® 4 Core Cable (100m) ?m:gﬁnng%mngms?édwnm US| &yt coses s ol | AsA T £160
£8 ® Door Phones £49.42 @ Ultrasonics £34.50 ' scen Sameca FoR eI ED EYSTROMN ;“zl'm. WITh tubes — 1ok}
AND MUCH MUCH MORE! | - gmwmnm;;sl ,ﬁ? a‘;‘:& ms ONLY £15|
Send sae or ‘phone for FREE illustrated catalogue w-pefeTeIDRYE POHT SECONDHAND EQUIPMIEN | ™~ o =
A D ELECTRONICS. 217 Warbreck Moor, Aintres, Liverpooi. L9 0HU - ASC!ISUBSUuGW lzmgmlclljjum — SUPPLIED IN WORXING PA:SE‘MT - PLUS
Loy : ! I-uuscﬁm: VTING AN ORDER BUT A TAPE PUNCH
Tel. 051 523 8440 @ All prices include carriage ® VAT extra « MODEM CONTROL CAN B MULTIPLESED i | ANOREADER
= MAWSON ASSOCIATES
Trade Enquiries Welcome ] ?&':g‘.;'&r 124 LENNARD ROAD WE ALSO BUY SURPLUS
CALLERS WELCOME BECKENHAM, KENT BR3 10P COMPUTERS ANO COMPUTER
- ¥ . PERIPHERALS PLEASE RING
BY APPOINTMENT Q]_Z7§ ;600 FOR DETAILS
i L T
S — H
AUDIO VIDEC SERVICES . MICROS
19 Galeworthy Avenus. Romfard RME 4PX L5176 s8p 2102 105p
599 6680 s sap | 2114 1450
Mali Order CWO Piesse add 35p PEP L5224 &4p | 41163 145p
VAT 15%. Send sae for price list tg;:; :50 | 2708 210p
NEEAE BRI AR R A N _
7400 10p 1] LS245 9Gp -
7402 3 4121 20 | w0 30p OPTQ PI
o om ke el o o T o ease mention
7404 14p | 74141 aSp | 404 j0p | 1520 ! orro7 %
7407 24p | 1% Mp | i048  28p |.A526 19p| P
7409 150 | M153 A0p | 4050  28p | L530 180 | TRANSISYORS LEDs o e
TAI0  14p | 74157 &Sp | S0s1 82p g‘f 36 | sCcior/E g i
R e R S %o | G m| Sman 12p °
al »
R g ez 54 [ 4055 956 | LI | BCHEE 2| Large 158 When reply‘ng
Mo e | Mie | Wm0 s 120 S| BONTY %) mEes.TO-220
BE Wm0 | d0e ol on op | Bevnie oo 55,
M0 18 | rais gop | 4083 vesf LoE 3P BDI:UZ e | 7805 P "
MR Tp | cmose | w81 2| &gy e | Boms Ig: 7812/5 60p o a
T S M0v p | MR 2 5w jop | SN0BE ach | 7905/1248  60p
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BEGINNERS
GUIDE TO
ELECTRONICS!

4th Edition

by Owen Bishop
Provides an introduction to the
exciting world of electronics for the
student or enthusiast with little previous

knowledge of the subject. The approach
uses the minimum of mathematics and
the book is extensively illustrated.

Paperback 186 x 123mm 0408 00413 4
242 pages £3.60

ORDER NOW
- from your local bookseller
Write for fuil details of all our books
or in case of difficulty send cash with order to
Patricia Davies, Marketing Manager
at the address below.

N'ewnes Technical Books
I W Borough Green,Sevenoaks,Kent TN15 8PH

TEL: ROSENDALE 215556

ELECTRO SUPPLIES
SPECIAL XMAS OFFERS

SEMICONDUCTORS MISCELLANEOUS
AY-5-1013 C/W DATA | 9 SLIDE swnmis;
.................. PO R s
LM 1011N DOLBY B | PCBWORKHOLDER
C/WDATA ....... Do LN
MM57015 PAL 20 MIXED IC

COLOUR TV GAME SOCKETS......ev- 1
C/WDATA ....... £2 | SEMICONDUCTOR
TA7205......... £150 | PACK.........- £1.50
U o] BN £5 10 MAINS NGONS . £1
2102A-4 ....,.3for£1 | 100 METAL OXIDE
AY-5-3507 DVM CHIP | %W 2% RESlSTOFg

..................

C/WDATA..... £1.75

AY-5-4007 COUNTER
DISPLAY C/W DATA

1uF 160V RADIAL
POLYESTER . .6 for £1

Cuegenasreenr £250 | DISC CERAMIC PACK
BOCAPS osvv s £1

ELECTROLYTIC
| 40CAPS.........- £1

Prices include VAT, please add 50p P&P
RETAIL SHOP

MAIL ORDER DEPT. {Open 6 days)
{Callers please phone first) 6ATODDST
BOWNESS MILL, SHAWCLOUGH RD, MANCHESTER
WATERFOOT, ROSSENDALE, LANCS.  (next to Victoria Stn)

TEL: 061-834 1185

.

[

R

L_ The firm for Speakers

Just @ will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications |

of HiFi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits . ..

1000 iterns for the constructor.
CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS — MIXERS — COMBOS — EFFECTS -
SPEAKER STANDS AND BRACKETS — IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.

#+ Lowest prices — Largest stocks #
# Expert staff — Sound advice «
* Choose your DIY HiFi Speakers in the comfort
of our listening lounge.
(Customer operated demonstration tacilities)
« Ample parking +
* Access Visa American Express accepted

PNV =
@w J 0625 529599

35/39 Church Street, Wilmisow, Cheshire SK9 1AS

Lightaing service on telephoned credit card orders!

NICKEL CADMIUM BATTERIES

C (HP11)  "C'{#P11) "D {HP2] PP

AA (HP7] SUBC
1.665AHr 2.0AHr 4.0AHr 0.1AHr

0.SAMr 12ANHr

1-24 £0.8% £1.38 £1.89 £228 £2.97 £3.79
25-49 £0.7% £128 1.58 £2.10 £2.77
50- 99 €055 €115 £1.62 £2.02 €287
100 up £0.59 £1.08 (4] 187 £2.47

All coiis are brand new fhull spet devices from repulable mintrs. All Nickel Cadmium celis {except
PP} are supplied complete with soider tage and are VENTED’ devices suitable for fast charge,
CHARGERS - single or gual O/P 1o charge PP3. AA or SUB 'C ealls In 12-14 hrs (chargems will
charge 'C’ and "D’ celis but with | 1 charging timal, Units supplied complets in plug top case
with ﬂvn;a teads. Number ot celis (10 max) in seties snd type must be spacified tor sach -
quired O/P when ordering.

SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £6.72

TRANSFORMERS - as used in chargers. 2 x 12 volt 0.25 amp seconderys 240v pimary. 1ag
connectlons £1.57 each

Cheguse, P.C.'s Msil Order to-—

SOLID STATE SECURITY,
Dept. (ET1} Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

Dala $ng charging circuits tree with
orders over £10 otherwise post.
PAP 10% # order less then £10. 5% if
order over E10. Prices DO NOT
INCLUDE VAT and this should be sdoed
10 the totai orser,
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™ WRONG TIME?

MSF CLOCK is always correct — never gains or loses, SELF
SETTING at switch-on, 8 digits show Date, Hours, Minutes
and Seconds, auto GMT/BST and leap year, can expand to
Years, Months, Weekdays and Milliseconds, also parallel
BCD output for computer or alarm and audio to record and
show time on playback, recieves Rugby 60KHz atomic time
signals, buift-in antenna, 100CKm range, GET the RIGHT
TIME, only £62.8C.

V.L.F.? EXPLORE with a 10-150XHz Receiver, £16.50.

60KHZ RUGBY RECEIVER, as in MSF Clock, serial data
output for computer etc, decoding details, £17.90.

Each fun-to-build kit includes all parts, printed clrcuit, case,

postage ete, instructions, money back assurance so GET yours

NOW

CAMBRIDGE KITS
45{TB OId School Lane, Milton, Cambridge

R ——
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FEATURE

THE ZX PRINTER

With a tiny TV and a compact computer to his name, Uncle Clive
now gives us the ZX Printer. Peter Freebrey gets into print to LLIST the
virtues of the latest beast from the Sinclair stable.

quickly after its existence was announced, the ZX

Printer has been hovering in the wings for many mon-
ths. This has meant that many of us have either seen one at ex-
hibitions or demonstrations or have, at least, read many press
releases or advertisements about it. | think that because of this,
a little of the wonder at Sinclair’s latest achievement has been
lost. The ZX Printer is quite a ‘wondrous machine’ for, although
it is simple in operation and as yet unproved for long term
reliability, it offers the ZX user the option of adding a printer to
his system for the remarkably small outlay of £49.95, including
PSU and VAT!

On opening the box you will find that, like many pieces of
equipment these days, the ZX Printer is well protected for travel.
Itis packaged together with the uprated 1.2 amp power supply
in what must be the disposal expert’s nightmare — expanded
polystyrene. The 1.2 amp power supply must be used when us-
ing the ZX Printer with either the ZX81, or the ZX80 with replace-
ment ROM. Needless to say, you may use this with or without
the printer attached, so this means you now have a spare PSU
for that new project that needs a 9 V supply. The ZX Printer is

Whereas the ZX81 was available for review very

very compact and has that weighty feeling normally associated
with functional and robust equipment. The printer is supplied
with one roll of metallised printing paper, although other
metallised papers may well work — if you can find one that will
fit. It comes as no surprise that Sinclair Research suggest that
their paper will give superior results. Replacement rolls are
available from Sinclair Research at £11.95 per five rolls. Each
roll is 65 ft long and you can print about 100 lines per foot.
That gives you the option of about 6500 lines or 260 screenfuls
of information or any mixture thereof!

Hard Copy Made Easy

The ZX Printer is extremely simple and quick to put into
operation. It takes longer to put a mains plug on the power sup-
ply lead than it takes to plug in the printer and learn the use of
the one control available — that being paper feed. The plugon
the printer lead has an integral socket to accept the add-on 16K
RAM pack. The 17-page instruction book gives a clear descrip-
tion of how to load a fresh roll of paper, use of the feed button,
how to tear the paper neatly off the roll (1), cleaning the printer

ETl FEBRUARY 1982
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and the general principle of operation. There is also a selection
of programs aimed at giving you the pleasure of seeing your
new acquisition work, at the same time showing the use of those
BASIC statements associated with the ZX Printer. Strange as it
may seem, these BASIC statements are nowhere explained or
described in the text; instead we are directed to read Chapter 20
of the ZX81 instruction book.

Itwou!d amuse me toreport that the ZX81 instruction book
referred you to the ZX Printer instructions but, although it does
tell you that the printer will have its own instructions, it then
continues with a short chapter which quite ciearly explains the
function of the three relevant BASIC statements. These are
LLIST, LPRINT and COPY. The first two are just like LIST and
PRINT except that they direct the display to the printer instead
of the television screen or monitor. The third statement, COPY,
enables you to print out a copy of whatever is at that time
displayed on the screen.

Having only three major print statements to consider, the
ZX Printer is very easy to use. Formatting the display to the
printer may be carried out using the TAB and AT statements,
albeit that when using the AT statement, line commands are ig-
nored and only column commands in the range —21 to +21
are actioned. Although unlikely to cause much confusion, it
must be remembered that the output from LPRINT is not
printed immediately but stored in a buffer store as adisplay one
line long which the computer will print only:

1) when the buffer is full

2) after an LPRINT statement that does not end in a
comma or semicolon

3) when a comma or TAB item requires a new line

4) at the end of a program if there is anything left
unprinted
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Some sample printouts using the COPY statement, together with a
LLISTing of the program that generated them, The example at the top

FEATURE : ZX Printer

1@ FOR 1 0 19

20 FOR =1 TO J=xli2

32 PLOT 32+4Jx2%5IN (Krsideby BT
,224+4J223T08 (K- {Jx6F *xF I

40 NEXT K

5@ NEXT J

How It Prints

As already mentioned, the ZX Printeruses a metallised prin-
ting paper. This consists of a black paper base coated on each
side with a very thin layer of aluminium. To ‘print’ on this paper,
current is passed through the aluminium, thus evaporating the
metal and revealing the black paper base underneath. To
achieve reasonable resolution, a fine pointed conductive stylus
is used as the source of a spark discharge. This is rapidly drawn
across the paper from left to right, much as a television picture is
scanned across the screen. Although the speed of printing may
vary, the voltage pulses to the stylus are synchronised with the
stylus hitting the paper so that the printing should always bever-
tical. To avoid the need to return the stylus quickly to the left-
hand edge of the paper there-are, in fact, twostyli mountedon a
moving belt which follow each other in quick succession. The
belt and the paper feed roller are both driven continuously
while printing; so that when the next stylus comes round, the
paper has been moved up ready for the next line.

The printout presented by the ZX Printer was clear and
readablewithnone'of thedisturbing fuzziness that hasbeen seen
with some systems. Graphic symbols can ‘join up’ from line to
line giving a clear continous picture. Keeping the printer cleanis
probably very important and although the review model has
been tested to some extent, long term reliability can only be
commented upon at a later date. However, having seen printers
in almost continuous use at both the PCW Show and at Bread-
board ‘81 it would seem that this little machine has plenty of
stamina!l As with the ZX81 and the ZX80 before it, the ZX Printer
offers something that, for the initial outlay, is quite remarkable
and can only add to the effectiveness of your ZX system.

ETI
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YOU CAN'T BEAT
ILP BIPOLAR POWER

Has seven years

of success gone
heads?

AMPS FOR
POWER AND PRICE

Gel maximum pover at minimum price, yer still with tu-fi

| specifications and a wide chaice of outputs. ILP Bipoiar power
amps. now with or without heatsink$ are unbeatable valye for
domestic hi-i — but for disco, gutar ampiifiers and PA choose
the new range of heavy duly power amps. again with or withoul
heatsinks. with protection against permanent short circuit
added safety fof Ihe disco or Group user. Connection i all cases
is SImple — via 5 pins

J Every lem has a5 year no quibble quarantee and
includes fult connection data. So send vour order FREEPOST today!

Load impedance, all mode's. 4 ohm - infiily. Input impedance. alt mooels 100K onm Inpat
sensitnity. 3ll models. 500 mV. Frequency response, ail models 15H2-50kHz-3db

BIPOLAR Standard. with heatsinks

B ¥

l Out J rqu'Jsm?l'?.:‘ D. | S [
o e in Wi | Proe | Prce
Mode! No. We"m'ﬂs " SOHiIIn(Hl |:} . ) Suze mm oms . VAT |ex VAT
HY30 | 19w/a80 | 0.005% <o«mx.izua:zow 7668340 | 240 { £8 28 {47.29
HYGO | 30w/48| 0015% <0.006% | 25230 | 76368 x40 | 240} €958 | £8 33
HY120 | 6owrd-ea| 0% <0 006% [ +35240 | 120% 7840 | 410 | £20 10 f-£17 45
. = J MY 200 | owisB| 001% <0006% | 45250 | 120% 7850 | 518 | £24 3] €210
VEB = MY 200 | 20wiati | 0% <0006% | + 45250 | 120378 100 | 1028 £36 60 | £31.81
{MPRO

BIPOLAR Standard. without healsinks
WY 1200 T cow/ami | 001% <0006% [=35-40 | x| 25T E7 e e 50
HY200P | 1200/480| 001% <0006% | +45:50 | 120%26x40 | 215 | £21.29 | 018 46
MY 006 ) 240w /4t | 001% <0006% [+45-50 | 120w 70 | 375 | €258 |28 33

Protection: Load ine, momenfary short circort (1ypreally 10 sec) Slew rate 1_5Wus -Rise time
Jus S/N ratio 100ab. Frequency response (-3d8) 15H2-50kHz Input sensitvity S00mv
ms. Input kmpedance 1002 Damping factor {82/100H21>400.

"MINIMAX 2

| With the Minimax Il, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2

e oL . iy 5 HEAVY DUTY with heatsinks
.r;tammg ;In)ll the qua;mes of ::jlan:fy and sensitivity. This T R 1—' '%s,m_mn = 05 T Rl
e ination ize and perfo nce is a proven Output H M ‘
ideal combi a?t onofs [o] rma _ p —— L Sl [ p,vm ﬁpn::r
success, acclaimed by the press and public for seven years. | watsrms | awtkiz 41 |ypy Eiid b
POPULAR HI-F| max to take a lot of power and HD120 | 60w/4-82 | 001% <0006% |+35+40 | 120x78x50 | 51 | £2585|¢22 48
“Switching to the Minimaxs’ still sound good could be HO200 | 120w/4-8110 001% <O0006% | =45+50 | 120% 7860 1620 €31 49 [£27 38
from any of the others produc- decisive”” — Comparative test, HD 400 <0.006% 50; 120 78100 | 1025 £44 2 [ £35 63

ed an open and natural sound
as though something had been

taken away. it had, the colour-

ation had gone,” Comparative
test OCTOBER 1975

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a small speaker sound
50 big!”" JANUARY 1975,

PRACTICAL HI-FI & Audio
"The depth, clarity and open-
ness of sound produced ig
guite astonishing”, JUNE ‘75

WHAT Hi-FI

APRIL 1977.

PRACTICAL HI-FI

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker’’

JANUARY 1981,

Specification:

Recommended amplifier power:

1G to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20K H2z15dB.

Finish: natural teak, veneer
with black frets.

Size: 10 7/8" high, 6 3/4 " wide
71/2" deep.

Weight: 4.1 Kgs (9 Ibs} each.

240w/40 | 001%
HEAVY DUTY without heatsinks
HD120P | 60w/a 82| 001%

<0006% | -35=40 | 120x 2650 | 285 | 22 82| 9 57
20w/ 4852 | 001% <O006% | 245250 |

HE 200F 1203 26 %50 | 265 | £27 17 [ £23 63
HOA00F | 240w/42 | Q01% <0 006% | =45250 | 120 %26 % 70 375 | 83942 |£34 28

Proteclion: Load line. PERMANENT SHORT CIRCUIT {deat 1or
disco/group use should evidence of short circuil not be immethialely
apparent) The Heavy Duty range can clam addiional output power
devices and complementary protection Crcuiry wih performance specs
as lor s1andard types
How 1o order Freepost: t)se this coupon. or a Separate sheet of paper. to orger these products
Or any products from other II.PElectronics advertisements. No stamp s needed  you agdress
to Freepost. Cheques and pasial oroers must be crossed and payable to ILP Eleciromics Lid
cash must be registered C.0.0. — aod £1 1o total order vaive, Access ang Barclaycard
weicome. All UK orers sent post tree within 7 days of receipt of order
el e e —

Please send me the following

“. . the ability of the Mini- ONLY £69.95 A PAIR ILP moduies "
® \We welcome callers to our South Lordon Showroom I Tewiauje3apice I
for demonstrations. lencloseCheque [ Postal Orders [ ] I, Money Order [_]
® Engiries and information ‘phone: 01-6908511, Ex. 32 I Prease cebimy Access/BarclaycardNo I
® Al products are only available direct or from selected e
authorised dealers throughout the U.K. I e I
Add
WVIDEOTONE 98 CROFTON PARK ROAD e
LONDON SE4. | I I
Send for our free brochure and Signature
details of outlets in the U K ET2/2 Postto ILP Electronics Lid. Freepost 2 Graham Bedl House Roper Close

Canterbyry CT2 7EP. Kant. Englang
Telephone (0227) 54778 Techucal 10227} 64723 Telex 965780

N o l

|
[ D GhEE SN D BN GuE N S l
i
ELECTRONICS LTD _/

nost to: Videotone, Crofton Park Road, London SE4. ET2 ' .

e i
\ D ESNEE D BN SR S
STAY AHEAD.STAY WITH US

I ADDRESS l ’
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PCB FOIL
PATTERNS

The PCB foil patterns for the Universal Computer Expansion System are not shown here,
due to lack of space. As these PCBs are copyright Watford Electronics, who designed them,
they will not be available from our PCB service as usual,

However, anyone who wishes to make his own PCBs for the system can contact Mr N. Jessa
at Watford Electronics who will supply them with a copy of the foil patterns for private use,

With all other copyright PCBs, foil patterns are available from ETI offices at 145, Charing
Cross Road, London, WC2H OEE. All you have to do is ask — and mark your envelope ‘Foil
Patterns’ with the name of the project you require. An SAE would speed delivery, too!

(7722
DA
Sl

ONIHD |
N
-2
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PCB Foil Patterns

Metal cased 9"

CROFTON
MONITOR

10 MHZ Bandwidth
P4 Standard
£72.50+var{£83.37)
plus carriage £3.00
For P31(green) high
resolution tube add £12.50 +var (£14.38)

NEW.-PRINCE MONITOR

— -High resolution

e 24 MHZ Bandwidth
P31(green)Standard
for only

£110.00 +var
(£126.50) plus
carriage £3.00

IR ALL MAJOR CREDIT CARDS
@ ACCEPTED -~ Small surcharge E
CROFTON ELECTRONICS LTD

35 Grosvenor Road, Twickenham, Middx TWt 4AD
01-891 1923/1513

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG
| Telophone: HASTINGS (0424) 436004

L op -

ATD
ELECTRONIC KITS

KS100 MINI VHF SUPER.REGENERATIVE KS272 § CHAM HIGH POWER YU DISPLAY,
RECEIVER 83 108MHZ 9V 0.C [5.34 mc VAT 300W PER EHAN, 240¥ AL £21.29 ime VAT

«

- 3
KSZ38 3 CHANNEL MICROPHONE
KS200 MINI F.M. TRANSMITTER B8 108 OPERATED SOUND T LIGHT, 300w
MKZ 3V D.C (MOT LICENCEABLE N PER CHAN 240¥ AL {1883 inc VAT

UK) .39 e VAT

F i
UKSE4 LOGIC PROBE, SUITABLE FOR
TILOTE-SMOS CIRCUITS, SV O.C £3.45
var
KS240 3 CHAN SOUND TO LIGHT, OUTPUT - p
3 1KW 240 £12.70 inc VAT /

- U933 CROSS KATCH GENERATOR
K$260 3 CHAN CHASE LIGHT. KW PER RLF. DUTPUT, UWF, INTERNAL 9V 0.C

CHAN, 260V A C £11.27 inc VAT SUPPLY £22.94 ine VAT i
BARCLAYUARG
Past  Pacing. 50p per NS ka, Mp par UK k. Send 20p SAE. for cutsiogue of our [%_]
| sitensive ange of ks 5 cabinets. Trade. Educadonsl b Export enquries weicomed.
e — —— =
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INTERNATIONAL L

MAIL ORDER

Do you realize you're part of a captive audience?
Well you are. Electronics mail order companies
have you eating out of their hands as they capture
your. attention with tempting adverts. Each month,
they run shopping lists of all the electrical goodies
and gadgets a component consumer such as your-
self could desire, and you in turn spend £££s order-
ing those irresistable resistors. Do you know how to
help these companies help you to get the items you
order quickly and efficiently? We talked to the
directors of several companies who exhibited
at Breadboard ‘81 to find out how mail order
started, how it works, how companies see their
customers, and how you, the captive audience,
can get the most from your post-—and their mail
order services.

ROBOT CONTROLLER

For those of you to whom speed is everything,
ET! has a project for you! It's a build-it-yourself
pulse-width modulated, heavy duty, motor-con-
troller for two-wheel drive mobile computer
peripherals. Put tersely, it's a computer speed-
.control mechanism. This essential part of any
mobile vehicle control, can be run from a home
computer and will control any small robotic
motor up to 6 amps. Happy motoring!

Vroom, vroom...

CAPACITANCE METER

You say you're not sure of the value of that capac-
itor? Fret no more! Now you can build your own
ETI capacitance meter that'll solve all your prob-
lems (well, at least one). All you need do is connect
the meter to the capacitor, flick on the switch, and
with no further adjustments, the eight decade,
auto-ranging, digital readout capacitance meter will
do the rest. You'll be measuring capacitors jike a pro
with this comparativelv low cost meter!

INFINITE IMPROBABILITY DETECTOR

Nicknamed the ‘ESP Box’, ETI’s latest project will
blow your mind! Scientists of the Paranormal
assure us that a person is able to influence and
control matters by direct action of his mind alone.
This ability, called Psychokinesis, is akin to the
claims of gamblers who use their mind powers to
influence the spin of the roulette wheel. ETl's
machine was designed to give a clear indication of
any- such psychokinetic action directed on it. It’s all
in your mind!

What will this lot do to your hi-fi?
Find out in next month’s ET1!

ENCODER
2:1 COMPRESSION

DON’T MISS THE I..ARCH ISSUE OF ETI

ON SALE FEB 5TH
PLACE A REGULAR ORDER NOW!

TAPE
BAND PASS PRE - EMPHASIS VCA JORDEA LOW PASS VCA DE- EMmASIs--‘
FILTER NETWORK e FILTER NETWORK
1848/
w—at T 606/ N out ™ out . | OUT TO
ocT 1 ey - BB HI-F)
- o @il T\ B
1248
[}
CONTROL CONTROL
WH:  V00kHz 300H: 100k Hz ‘ 300K,
¢ FEEDBACK lsisurommnu 3
~ AMS DETECTOR PRE —EMPHASIS BAND PASS BAND FASS PRE - EMPHASIS RAMS DETECTOR
NETWORK FILTER FILTER NETWORK
18dB¢ 1848/
g:aret 1&1?, ocT ocT
ac
our GdB; \ AR/ our
=4 t \ | / oct ! #
Ioru l
150Kz 0Hz  10kHz 30Mz 10kt 1502

DECODER
1.2 EXFANSION

Articles described here are in an advanced state of preparation.
However, citcumstances may dictate changes to the final contents.
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A moving coil

cartridge that

breaks the
price barrier!

w2
the new MC88E from

CORAL

The new MCB88E represents a breakthrough in high
output moving coil cartridges. No step-up device
or amp is required and it is available at a sensation-

al price of only £39.95. yet generating high magnet-
The high output voltage of ic flux density; compliance
2.5mV does away with the of 17 cu’s. The resuit is a
need for a head ampiifier or cartridge with flat frequency
step-up transformer, which response over the super wide
add to the expense of using range of 20Hz - 40KHz,
most previous moving ceil  removing the distortion
cartridges. caused by certain frequencies,
We can t emphasise enough, which can be found in many
just how advanced the tech- conventional cartridges.
nology that has produced Coral’s considerable exper-
this breakthrough is — a ‘ience in moving coil cart-
miniaturised and speciailly  ridges has enabled them to
shaped armature; unique offer the ultimate in guality
-coil winding technigue; a and performance at this
magnet that is so compact, incredibly low price.

® We welcome callers to our South London Showroom
for demonstrations.

® Engiries and information phone: 01-690 8511, Ex. 32.

® All products are only available direct or from selected
authorised dealers throughout the UK.

WIDEOTONE 98 CROFTON PARK ROAD
LONDON SE4.

Send for our free brochure and
details of outlets in the U.K.

Post to: Videotone, Crofton Park Road, London SE4. ET2 I

I NAME
I ADDRESS

L--—-—---_—_-
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WHYANILP
MOSFET
POWER AMP?

Because ILP MOSFET power amps give you uttra-fi
performance without costing big money. Performance you
thought you coulgn't afford at a prica you knaw

n

All {{.P modules are compatible with
each other — you'll lind many more in other ILP
ads in this magazine. Choose ILP MOSFET power
amps when you need the lastest possibie Slew
rate. iow distortion at hugh frequencies, betler
thermal stability. MOSFET power amps work
with compiex loads without difficulty and
withoul crossover distortign. Connection 15 simple
— via 5 pins. With other ILP modules you can
create aImost any audo system, whalever your age
of Expenence.

ILP MOSFET power amps are now avanable with
integral heatsink (no extra heatsink required), of ready for
mounting on fo your own heatsink or chassis. Full dissipation detart on data sheet,
avatiabie on request. Each carries a 5 year no quibble guarantee and comes with full
connectiofn datd

Send your order FREEPOST Joday on the coupon at the foot of this ad.

modeis, 4 shm — ity
Input impedance, all
models 100K ohm

Input sensitivity, al

1
FeCEPT uos 200 Load bmpedance, ait ‘
models. 500 mv

" CWS TR PO CONTENT
a2 Frequency response,
- ammoal, R e il modets 15Hz-50kHz- 3db |

I DUTPGT POWER J

TOTAL sdfNCHIE. DHETOR THOM

MOSFET Uttra-Fi, with heatsinks

[ _—!_BTsrmTl A S Sy sl -|
Oupwt | THD  IMD | Supol wl pee | Price

MoteiNo | power | Typ  SOWz/7iMr) Size men
Watts e | mﬂu 4 {1yp/ w!m W]ia vat|

MOS 120 | 60w/4-Bil J<om5% <0 006% | 245250 | 12078 40 | 4201 £29.76 |2 68
NS 200 | 120w/4-80 [ <0.005% <0006% | 25560 | 12078 x80 | 8501 £38.48 |£33.46
| m0s 300 | 2e0wran [<0.005% <0006% | »55+60 | 120 78x100] 1025] £52 20| £45 9)
MOSFET Ultra-Fi without heatsinks
- e g —
MOS 120F | 60w/ 4802 [<0O05% <0 006% | +45:50 [ 120x26% 40 | 215] £2682 |£20 32
MOS 200 | 120w /4852 |< 0 005% <0 006%| +55+60 | 120 26% 80 | 420 zsut_:mba
NOS 4008 | 200w /42 |< 0.005% <0.006% | +95260 | 12026 %100 | 525] 44 75 [£38 91
| it ietc* il Akt i) = afl oAl B S |
Protection:
Able focope with complex ioads. without the neecor very special prolechion cHuitry
tiuses will suffice)
Uttra-ti specifications
Siew rate 20Vus. Rise timeJus. S/N raho 100db. Frequency response (-3dB)
15Hz-100kHz. Input sensitivlty S00mivrms  Inpul impedance 100k, Damping factor
(802/100Hz)>400
How 1o order Freepost:
Use this coupon, or a separate sheet ol paper. 10 orger these products, of any
oducts from other ILP Electronics advertisernents. No stamp is needed 1l you acdress to
“reepost Cheques and pestal orders mustbe trossed and payable lo ILP Esectrons L1d: cash
must be regstered. C.0 0. — add £1 to fotal order value Access and Barclaycard welcome
AN UK orders sent post free within 7 days of receipt of orger,

Please sent me the following
P modules R,

Total purchase price b i i
PostalOrders l__—l

lenclose Cheque D Int. Money Order !__—,

Please detwt my Access/ Barclaycard No. I
Ndme * Y - e -

Agdress =y e £ I

Signature I

€T 3/2 Postlo° 1LP Electronics L1d. Freepost 2, Geaham Bett House, Roper Close,

Canterbury CT2 7EP Kent. Englanc
Telephone (0227 ) 54778 Techncal (0227) 64723. Terex 965780

ELECTRONICS LTD _/

\, EL
| STAYAHEAD.STAY WITH US
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ET|I RATES . HE RATES

1-4 Insertions £9.00 per scc 1-3 Insertions £6.00 per scc

5-11 Insertions £8.00 per scc 4-11 Insertions £5.50 per scc
12+ Insertions £7.00 per scc 12+ Insertions £6.00 per scc

30p per word {min 12 words) 21p per word {min 16 words)
Box No, £2.00 Box No. £2.00

Closing date 18t Fridey In month preceding Closing date 2nd Friday in month praceding
publication publication

Ciassified Advartisements must bs prepald
Advertisements are accepted subject to the terms and conditions printed n the advertisement
rate card (available on request).

SEND TO:- ETI/HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 50.

X% OFF CASES, SWITCHES, RELAYS, CLOSE ENCOUNTERS GROUP. Personal

DIODES, IRONS, ETC. lists 28p, INDUS- introductions/dances, parties, talks, social KIBMORE CIRCU|TS o
TRIAL & TRADE enquiries weicome, events. Meet interesting, attractive Bell St. Reigate Sy.

RELAY-A-Quip, Moat Lodge, Stock Chase, people. All areas. — Tel. (Liverpool) 051- i : 9

Maidon, CM37AA, 24 hr phone, 0621 58686. 9312844 (24 hours). b e

ConvenTionaL
NISER KIT (mains Operated) & Pratep THRU'

This negative ion generator gives you the power to saturate your home or office with. ULTRA FAST PROTOTYPES

millions of refreshine ions, Without fans or moving parts it puts cut a pleasant breeze. A ALSO DESIGN & ASSEMBLY

pure flow of ions pours out like water from a fountain, filling your room. The result? Your

air feels fresh, pure, crips and wondarfully refreshing. Y

All parts, PCB and full INSLUCHIONS . ... ... .. ..........o'ieessiseesnsinnnnss 1200 - RS LLAD _B?gg(?sgoigg";i o

A suitable case including front panal, neon switch, etc. ......................... £10.50 sorted sizes Eé 800 'sq incr;as Ctescitod
Price includes post & VAT, Barclaycard/Access welcome sizes £5, 600 s('q. inchaslon degertell Sizet

T.POWELL £4 and 400 sq inches of assorted sizes £3.
Advance Works, 44 Wallace Road. London N1 Tel: 01-226 1483 Postage free. Also complete P.C.B. ser-
Hours: Mon-Fri9-5pm Sat9-4.30 pm ' vices. H.C.R. {Chelmsford), 1 Bankside. off

. New Street, Chelmsford.

0 I. - for: ATOM K €120, Bt £150. gﬁlﬂgLﬁlﬂ PQQDH&TS' &
a Ity suppo or' UK 101 AND SUPERBOARD wxtral” 5;:‘10 ";scﬂc:cﬂ:og:vﬂﬁ P“:ﬂ?’u‘! €49
UK1G1 with 1K and fres power supply and modutstar POM3IS £32.98. DMZJS €83, DM3SC £72. DM4asD
ZX80 m’:of“’ The bolo: Eaccmtz;uot bc:-. 1'31 £118. Microwsion TV £
and superboar xtra ram per 1
gl?e? fzf;rclti(o):‘ glames for your ZX80, need zxs1 o s -“m::; IZ: l&?g:';c ::'5 2 BA]TERY ELIMWATORS.
5 u . sssamie recorder . Cegmon | e
only 1K RAM and the original 4K ROM. et W O 55 s oarh (17, e mﬁwm"rﬁu?:ufmm;’wm
8 B — = K ) 2ul mm’ a or il 4y
Cassette C80a: BRKOUT — ACK-AC £4.00 only superboard: Colow sdeptor bosr bult £48. BAWERY ELIMINATOR
Cassette C80B: SHELL GAME — INVADERS£4.00 Surwr 1 oo 0 s ¢ B shursciy disier KITS*
The ZX80 Magic Book *with 8K ROM/ZX81 SUPPLEMENT VIDEO GENIE £279 $2.50, Srahens 8wty voes DIaBIe/ TSI
Games programs, computer music, converting programs written EG3074 Expanaion box with 16k /2K rem (1egic1gy. | | 3P 10070 E3AZ 1 Ame EREO. Stalbzed power kits
in other BASICS, improving the picture, RAM and 1/0 circuits, o Parates prorter | (95.20. TTL and computer supphes 5V stabizes
and much more. £4.75 OVMOPGR reen (36 d s 6 £ s
Getting Acquainted with your ZX81 £4.95 [ s m— G ——— | TV GAMES*
Mastering Machine Code on your ZX80/81 £5.95 AY-3-6000+ kit [12.98. AY-3-8560 + ki £9.25
23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50 4 BL-PAK AUDIO MODULES'

'A12 £9.31.
Sﬂ EZ‘?Q ALSO 562 PA‘@ [195 SPM&)
E5.28. BMTHO0 £4.36. Stereo 30 £21. ALSO £0.56.

VIC 20 COMPUTER

165 with free cables 10 suit normal cassette recorders

23+ 23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.60

ATOM CASSETTES; £56 each

CAAA: BRKOUT+CUPBALL+3D MAZE+SIMON 2
CAAB: PINBALL + LETTERS + SPACEWAR + DRIVE
Both tapes need 1K VDU + 5K text RAM

The ATOM Magic Book

A wealth of games and other programs; storing speech in your
ATOM, converting programs written in other BASICs, tape re-
cording hints, plus many other useful hardware and software

COMPONENTS®

|N‘|4B|” 1N4002 3.7p. NESS5 8 cih 22p. 740 8 gl

214 low current 300ns €1.38. BCIAR. 8L 182,
BC2|2. BC214, BC547, BCS49 dp. Resators 6%
1/8 watt £12 10R 10 10M 1p, 0.8p for 50+ of one

tips £5.50 value. Polystyrene capecrtors E12 63V 10 ta 1000n!
Spliedpeedag S et il B S LR
16/32K ATOM RAM Boards from £59.50 el el i ne s Tl | 008 il Sl ST P L
Single Eurocard, can fit inside ATOM.s case. Built and tested. v b Mgl o, AT - L S S e T S O T

Bare PCB only £23. S.a.e. for details. Centronica 737 £336. Sewkoshs GPBOA €193, M2 8. IC sochets BW B.7p, 14dit 10L1p, 16 ¢ 12p.
ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICABLE 3 Postage £3.60 computers, £4.50 on Printers
SWANl.EY ELEURU"'CS and 45p on other orders, Lists 27p Poat free.
TIMEDATA Ltd. Dopt 71,32 GoidealRd. Swamay | L,run 00 K00, 0 7O DR ey
57 Swallowdale, Basildon, Essex Tol Swaniey (0322) 64851 e el

—_—
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LOTS OF NEW ILP
ENCAPSULATED
PRE-AMPS-
COMPATIBLE WITH
ALLILP MODULES

CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR
<< LESS THAN £20 >

Suagdenty, instead of twe ILP encapsulated
. pre-amps, there are eight — everything from the
| SUITABLE e oo A ) s S
¥E- amps E! . f0a dual stereo pre-
' SUPERK" I amp (HY71). Plus 3 new guitar pre-amp (HY73)
) . F R Each gives the very best reprocuction from
=A_) your equipment that your money can buy. and all are
i I protected against shorl cwrcuit and wrong polartty.
| BEGINNER S All ILP modules are compatibie with
1 gach omeveve-- combing them lo create aimost any audio
system. Every item carries a 5 year no quibble guarantee and
| ! includes fult connection data
1 Learn the wonders of digital So send your order {oday = the Freepost coupon needs no stamp.
-5 = electronics and see how quickly |
- Digital Ehectromc Kt you' are designing your own
a2 - i .
5 stable for beginmers Gircuits. The kit contains: T
: > seven LS TTL integrated ecircuits, | M,,?:d : Module ( What gt does ‘ 0 Blmﬂ: ﬂwﬁ,

breadboard, LEDs, and ajl the
BIL switches, resistors, capacitors, and other components to
burld irteresting digital circuits; plus a very clear and

HY 5 | Mono pre-amp | Prowides inputs tor mic/mag. cartndge./ tuner;

10mA | €741 £6.45
1ape/auxtiary, with volume /bass/ ireble

thoroughly tested instruction manual (also avallable sepa- coatrats, - 1= s
rately}. All this comes in a pocket size plastic wallet for Two channets, mag. cartridge, meg +volume. wmA | €771 | £6.70
only £19-90p fnc VAT and p&p. This course is for true i contEoE.
beginners i \ - 1 1

needs no soldering lron. HY 12 Mnnomuawr :Im’rwos-unalsmlom.w-mnasslm w0omA | £7.71 | £6.70

ange/ lreble conirols | 1

- asks plenty of questions. but never leaves you stuck and | <

helpless. HY 66 | Stereo pra-amp| Two crannels. with inputs for mic/mag 0mA [ £1402) 91219

| cannoge/tape/ luner/auxinary. with volume.
bass/ rebie/ batance

“nyea| llmoulh!n; Two input channets: mag. cartridge mic. with
imuung and volume/ trebie/ bass controls

Lt i
WY 7+| Duaisiorso | Provides four channels for mag. canndge/mc | 20mA
| oreamp | wih volume control. l

HY 73|  Gukar | Provides for lwo gudars bass + eachand rec | 20mA | £14.08| £12.25
| preamp | win separate vorume/ass /irbie and mang

— —asl 3 = o
HY75]  Swmo | Twochunnels, earh muung two Signals info 0ne | 20 {en7s
pre-amp wilh bass fmed-range/trebie controls |

Ferpasy G W fe ooard for
modules Hv6~Hv13 £0,90 mc VM ¢0 7B ex VAT}BGS
mounting oard for modules HYBB-HY?7  £1.12 inc. VAT
{099 ex VAT ) All moduies are encapsulaled and incluoe
chip-or edge connectors.  Ad operate from + 15V minimom
10 + 30V maxmum. neeaing dropper resistors for ngher
vollages Modules HYB 10 HY13 measure 45 x 20 X 40mm,
HYBE 1o HY77 measure 90 X 20 X 40mm

b How 1o order Freepost:
Use this coupen, or a separale sheet of paper. to order
these products. or any products from other ILP Electronics

- teaches you about fault-finding, improvisation, and
subsystem checking.

- the only extra you nced is a 4lV battery {Ever Ready
1289. or similar), or a stabilised 5V power supply.

Using the same breadboard you may construct literally

millions of different circuits.

This course teaches boolean logic, gating, R-5 and |-K

flipflops, shift registers, ripple counters, and half-adders.

Look out for our supplementary kits which will demonstrate

advanced arithmetic circuits, opto-electronics, 7-segment

displays etc.

| oma|ezoz| o045
3 i

£12 36| £10.75

Other self-instruction courses from Cambridge Learning Ltd
include:

CAMBRIDGE LEARNING LIMITED, UNIT 12, RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PEI74BR, ENGLAND

TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

Please send for full details (see coupon below).

GUARANTEE No risk to you. If you are not completeiy
satisfied. your money will be refunded upon return of the
item in good condition within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT RIVERMILL SITE advertiserents. No stamp 1s feeded if you address fo
FREEPOST, ST IVES, CAMBS, PEI7 4BR. ENGLAND. Freepost. Cheques and poslal orders must be crossed and
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022 payabie o ILP Electronacs Lid: cash must be reqistered.
C.0.0 — add £1 totolal order vaiue. Access and

All prices Include worldwide postage (atrmail (s exira 8a .
reiaycard weicome. Al UK orders sent post Iree within

please ask for prepayment invoice), Gire AZc No 2789159. ] 7 days of mmm”(’er

Please send me ne following
ILP modules

Please allow 28 days for delivery in UK
—--—---—-------——-----------—xg-
Please send me:

©..-..SUPERKIT(S} @ £19.90 Total purchase price
«i..1.Free details of your other self-instruction courses.

1 enclose a *cheque/PO payable to Cambridge Learning Lid

g lencloseCheque [ | Postal Orders D Int Money Drder D
for s, e {*delete where applicable) o s
Please charge my: se debit my Access /BarclaycardNo
*Access / American Express / Barclaycard / Diners Club Name
Eurocard / Visa / Mastercharge / Trustcard
Expiry Date......ev.va. Credit Card No ..civvveacanne FIAAN% Aodress
Signature....... TR i e e BTN T o S iy, vn o SR 55 ) ipe I I

Signatyre
ET 4/2 Posito JLP Electronucs Lia Freepost 2. Granam Bet House. Roper Close

Canterbury C72 7EP Kent Englanc
Telephone (0227} 54778 Techmcal 102271 64723. Teex 965780
\ g 2 ELECTRONICS LTD _/

Huntingdon, Cambs, PE1? 4BR. England. (Regisiered in England No l32'8762)- ’ s IAI AHEAD s IAI WI I “ us

Telephone orders from card holders accepted on 0480 67446
Overseas customers {including Eire) should send a bank draft
in sterling drawn on a London bank. er quote credit card
number.

Name. o .oeeuues R L T L L R TR R T T e wairaprares

L1 T S S SR TRy S iR ervapuue e el il DT T e

Cambridge Learming Limited, Unit 12, Rivermill Site, FREEPOST, 51 Ives,

[ L T S W e - ST TN AL

1
1
|
| :
|
|
|
I
|
| ;
|
|
).
|
|
|
|
|
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PRICES
DOWN

Brand new, full spec., 200ns
LOW POWER STATIC RAM

Prices slashed due to huge response
to previous offer. New inclusive prices

1 8 24
£1.35 £1.25 £1.20

P&P 40p for order under £20
INTELLIGENT COMPUTING
ELECTRONICS
5 Dryden Court, Kennington Estate
Kennington, London SE11
Tel: 01-735 1488

2114-L2

DIGITAL WATCH BATTERY
_REPLACEMENT KIT

Thess waiches all requirs battery
{power cell) replacement a1 regular
% intervals. This kit provides 1hd
! meaans We supply eyeglass, non-
' magneuc tweezers. watch screw-
dnver, case knife and screwback
case openet Also one doz asson
push-pieces, {ull mstructions and
banery identificatton chart. We
1hen supply replacement batteries
you ht them Begin now Send
£9 for complete kit and get into &
tast-growing business. Prompt
despaich

SN
BOLSTER INSTRUMENT CO. (ET32)

11 Percy Avenus, Ashford. Middx. TW15 2PB

NO MORE WAITING! instant integration
rate and frequency meters accurately update
a 3-digit LCD readout at every positive signal
transition. ideal for low frequency measure-
ment — crystal controlled acguracy. Suitable
ET| heart beat monitor. Modules available;
F-600 pulses per minute or RPM; 25G-5000
RPM; 0.5-9.9 Hz; 4-B0 Hz; 30-600 Hz. £37.95
inclusive. SAE details. Phase Engineering, 14
Malville Avenue, Greenford, Middlesex.

ELECTRONIC MUSICAL EFFECTS. Cus-
tom-built selaction of electronic effects and
instruments to suit individual specification.
E.g.: Delay Units, Synthesizers, Phasers, etc.
GEl, 8 The Sparlings, Kirby-le-Soken, Essex.
Phone Frinton {02556} 77342.

7X80/81 HARDWARE|

Description of Kit Kit Built
Price  Price
1.0amp, 5.0 voit power supply

Requires 9.0 volt transformer £7.80 €880
16 bit laiched LED board 10 sult

In‘Out port [9.80 £1180
£dge connactor for LED board £3.00
40 key full 5128 keyboard to fit

X80, ZXa1 £19955 [229%
Edge connector to fit above £1.95
4 rubber feet tor keyboard £0.24
Spare key and keytop £0.48
24 line in/ Qut port €13.50 1496
in/ Qut edge connector £3.00
Moaotherboard £10.44
Motherboard with two connectors E17.95
Voliage regulator kit for motherboard £2.40
Connecior for motherboard £2.95
Dugital 1o anatogue conver ter board €16.95 (18.95
One digital to analogue and buffer IC £8.89
23 way male connector, single 1%
23 way male connector, double f160
Pawr of connectors for ZXB1 keyboard £1.50
24 1ine Inf Qut port £16.95 ([18.95

BOOKS {post free)
Getting Acquainted with your ZX81. Tim Hartnell £4.95
Mastering Machine Code an your ZXB1

Tony Baker £5.95
The Sinclair ZX81. Programming for Reai

Applications. Randle Hurley. 170 pages . £6.95
Cassette Tape €11.44 {post 40p)

Send 10" x T SAE for free lustrated catsiogue

Redditch Electronics
21 Ferney Hill Avenue, Redditch, Worces
Tel. Redditch (0527) 61240

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

£126.50 i van A
Towl £129.95

BEST OFFER EVER

Camera Kit, Lens,

Vidicon & Modulator

CROFTON

35 GROSVENGR ROAD
TWICKENHAM, MIDDX.

BURGLAR alarm equipment. Ring Bradford
{0274) 308920 for our catalogue, or call at our
large showrooms opposite Odsal Stadium.
C.W.A.S. Ltd.

ADAM HALL

Cabinet & Flightcesa Fitting
fles €3S Jack

ADAM MALL (E T SUPPLIES)
Unrt B, Charlton Court
Granger Rosd, Southsnd-on-Sea
Esson S52 582

OSCILLOSCOPE repair and calibration,
Quick service, competitive rates. W.LR.
Electronics. 01-367 6816.

ELECTRONIC
CLEARANCE PACKS

HUGE SCOOP PURCHASE

Containing Transistors, capaciters, resistors, pots,
switches, radio and audio items, connectors, relays and
many electronic devices. Must be worth over £20 per
pack. Our price £5 carr, £1.75.

JUMBO PACK

Must be worth over £50. Our price £10 carr, £2.50.
Money back if not delighted.

HAVE YOU SEEN
THE GREEN CAT?

10008 of components, Audio, radic, and electronic,
Almest everything electronic at unbelievably low prices.
Something for averyone, Send 35p P.0O. or cheque and
receive FREE RECORD SPEED INDICATOR,

MYERS
Dept. E.T.1,, 12 Harper Street,
Leeds LS2 7EA
Tel: 452045

102

COLOUR MODULATOR >3
* A G 8 inputs, PAUUMF output -4;-»\%'; :
* Unhimited colou combinations o

* TTL st interiace details suppimed
¢ 1000°8 alreacy i use'

K ooty £12

Buiit & Tesied: onty £1 8

- ploase acc YAT at 15% lo aif prices
= Bsrciay/Access orderi accepled by telephone

Dower House. Britercay Rogd,
SAARY mrsin BN
T fasax CM13 350

SYSTEMES Led Telsphone Bremwnod (0277} 810244

ANNOUNCING - THE SENSATIONAL

VIBROSCOPE

Once again, Stuart Systems have asiounded the wortd with
a tolaity new concept. The Video Vibroscops produces 8
1aniastic multi-colounsd display on any TV. The picture is
conirolied by MUSIC, using Microphone Or other direct Iput
and forms an exciting, puisating and Mythmic experience
which cannot 146l to lurm thermn on! A must for parties,

dIscos, £1C.
NOW AVAILABLE FORONLY E 4 9 L] 9 5

9 POWER UNIT €495 PLEASE ADD VAT AT 15%.
(POST & PACKING INCLUDE DY
BarciaplAccess oraers accepied on lelephone
Dowser House Btter .oy Aoad I
L P e =
STUART e thtasso

SYSTEMS Lt Tedphone. Brentwood 02771 810244

UNREPEATABL

Digital Vheamometer 5" LED Display, calibrated in
degrees C range —50° to + 95.9°C with Platinum
Resistanca Probe. 12v operstion. B.C.0D. Outputs
available housed in A.B.S. DIN stied cass, W96 X
H48 x D150mm
Give away at £49.95 inc. VAT. [vaived at £135.50}
Mains Adaptor for above unit £6.75 inc. VAT
PaP £2.50
Clrcult Dete supplied
Cheques or P.O. with Order to:—
MICRO ELECTRONIC SYSTEMS
Martin Buildings, Stonehouse St.,
Middlesbrough, Cleveland
Telaphone No. 0642 829233

ADIATION
%‘E’I‘EC’I‘()R?

VIEW THRU LENS P

® THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA ANO X-RAYS

B UNIT 1S SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

W PRECISION INSTRUMENT

METAL CASED WEIGHT 202

@ MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MOOEL OVER £25 EACH
British design & manufacture
Tested & fully guaranteed
Ex-stock defivery.

£6-95:: ¢
Past & Pack 60p

Ideal for the experimenter
COMPLETE WITH DATA

HenrRYS &%

404 EDGWARE ROAD. LONDON W2 1ED
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Portable VOM

If you've never built a kit before,

[ i-? Heathkit have some very pleasant
\ surprises for you. Their kits are easy
Rechargeable Light | to build. Simple, but detailed

instructions take you through every
stage. Everything is included. Even the solder you
F need is there. :

Follow the steps
and you'll end up
witha hand-crafted,
well designed piece
of equipment. Much
better than shop
bought, mass-
produced. Because
you built it yourself.

Digital Clock
There's a great range of kits to start you off. Froma

buzzer alarm to a digita! electronic
clock, or a portable rechargeable
fluorescent light to a portable VOM.
With all this going for you, you
can count yourself very lucky you
started off with Heathkit. Because
all first time kit builders will get a
free soldering ironand 10% discount
off ten selected kits.

Buzzer Alarm

To: Heath Electronics (UK)

Limited
Dept. (ET2), Bristol Road.
Gloucester GL2 6EE.
To start me olf. please send me a copy
of the Heathkit catalogue. | enclose 28p
in stamps.
Name
Address

Youbuild onourexperience

ETI FEBRUARY 1982

MIXERS.FADERS.
VU METER DRIVERS

AND MORE-
ALLNEW FROMILP!

Just someof the 28 new amzmgiy compact modules trom ILP Electronics, Btain's
leader in electronics modules -— you It find more new progucts in the amps and pre-amps
advertisements.

All ILP modules are compabble with each other— you can combine them to creale
almost any audio system. Together they formthe most exciting and versatile modular assembly
system for constructors of all ages and exgenence,

Every tem from ILP carnes a 5 year no quibble guarantee and mcludes ful
connection data. So send your order on the Freepast coupon below today
MIXERS

Mogel [ current] Prce | Pnce
No e P QRrpiEs | regurea{ nc VA: o AT
HY7 | Mono meer | Mixes eight signals mio one | 1oma | £5.92 | ts 15
HY 8 | Sterso morer | Two channeks, coch moung five sigrafsintoone. | 10mA 9 19625 |
HY T | Mono mxer | Mixes five signais into one — with base/treble | 10mA | £8.11 | €7 50
CONtrolS.
HY 68 | Stereo moer Twocninne\s each Maing len sigrais into one. | 20 mA £914 | £795
HY 74 | Stereo mier | Two channets_ sach moung fve s:gnals ntoone | 20mA | £1317 | 211 45
| — with Trebie and bass conlro |
) — FS B
AND DTHER BCITING NEW MDDULES
- —
Modkel Current | Price | Pnce
No. 4 Madule l What it does | required [nc. VAT | ax. VAT
HY 13 [Mono VU meter| Programmable gai/LED overigac-tiriver me £6.84 | £5.95
HY 67° | Stereo haad- | Wikl grve stereo headphones in the 4 ohm- a0ma | £14.20 | €12 35
| phone dnves 2K ohm range
HY 72 | vorce aperated | Provdes depth /oglay eftects | 20ma {507 { €13 10
| sterso tager | | d
MY72{ Gutar | Mandies two gurlars {bass and lead) ang mec 20mA | £14.09 | €12 25
| or-amp | with separate voume/ bass/ reble and mu a ‘
HY 76 | Srereo switch | Provioes two channels_ sach swiching ane of 20 mA | To be announoed:
| matr four SINas Mo one
an Siereo VU | Programtnable g/ LED overioad driver 20ma | £10.64 | £9.25
melfer drver
| 1 L J
For easy mountmg we recommend

B 6§ mounting board tor modules HY6 -HY13  £0 90 inc. VAT, (O 7Bex. VAT.)

B 56 mounting board lor modules HYBE-HY77 €112 inc. VAT, (0.99 ex, VAT.)

*AN modules are encapsulated anc inéiitie chp-on edge connectors. Al gperare from HSV
minemaam {0 <30V maximum, neexing dropper resistors for higher voitages. HYBT Lan be used only with the
PSU 30 power supply unit, Modules HY6E 10 HY13 measure 45x 20 x 40mm. HYGE 1o HY77 measure
90 x X) 3 40mm
FP 480 BRIDGING UNIT FOR DCUBLING POWER

Designed specially by ILP for use with any two power ampiiers of the same fype 10
goubie the power output obtained and will function with any ILP power supply. Inictally sealed
case, size 45 x 50 x 20mm wilhedge connector. It thus becomes possidie 0 ablain 480 watls
ms {single channei}into 8. Contributory distortionless than 0.005%. Price: £5.51inc. VAT
{Ex. VAT £4.79.)

How to order Freepost:

Use this coupon, 0r a separate sheet of paper, 10 Order these products, oF any
products from other ILP Electronics agvertisements. No stamp 15 needed it you agdress to
Freepost, Chequesand postal orders must be crossed and payable to ILP Electronics Lid: cash
must be registered. € 0.D. — add £1 1o total order value. Access and Barclaycard welcome
All UK orders sent post Iree within 7 days of receipt of order

Please send me the ollowing
ILP modules —

Total purchase pnce

tenciose Cheque | PostatOrgers [_| Int. MoneyOrder ]
Pease debit my Access/ Barclaycard No l
Name E e

Aodress I
Sigrature I
ET5/2 Post to ILP Electronics Lid. Freepost 2, Granam Bedl House, Aoper Close

Canterbury CT2 7EP, Kent, England
Telephone (0227) 54778 Technical (0227) 64723 Telex 965780
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ZX81 Flicker-free games. 6 super games,
each 1K, plus free menu, All on cassette, plus
free listing, £3. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

KIT Building Service. Professional Quality.
Workmanship guaranteed. Transcendent
modification/customisastion, Don Erskine,
BSc, 01-546 3246 (Eves).

PARAPHYSICS JOURNAL  (Russian

transiations); Phychotronic Generators,

Kirlianography, gravity lasers, telekinesis.

evg:aﬂs: SAE 4 x 9°', Paralab, Downtown,
ilts.

MORSE CODE TUITION AIDS

Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette 8: 12-25 w.p.m. for professional examination
preparation, Each cassette is type CS0.
Morse Key and Buzzer unit for sending practice.
Price gach Cassette lincluding bookiets) £4.75.
Morse Key and Buzzer £4.75.
Prices include postage etc. Overseas Airmail £1.80 extrs
Barclaycard (Viza) number accepted
MM ELECTRONICS (Dept ET) |
12 Longshore Way, Milton, Portsmouth PO4 8LS
Phone: 0705} 731962

ZX81 TEMPERATURE sensors (piug-in
compatible}. Including UK P&P £19.50. Free
leaflet, Cheshire Micro Design, 66 Close
Lane, Alsager, Stoke on Trent.

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

SECURITY ALARMS Kits from £37. Full
range of accessories. MFP Lid, Harrison
Road, Erdington, Birmingham B24 9AB.
021-373 0450.

600 RESISTOR

High quality Carbon Film %W 5% E12 series
60 values 10 per value

£5 INCLUDING VAT PEP

COVE COMPONENTS
Southwood Rd,, Cove.
Farnborough, Hants GU140JJ
Mail Qrder only

BARGAIN OFFER

‘Massive clearout of electronic components. |deal
‘for home constructors, experimenters and begin-
ners

20D BOX ... o cemecmsenemenessrmasns £2.00 plus £1.50 P&P
101D BOX . evooemevmsrssrrncrsss e £10.00 plus £2.50 P&P

Prices include VAT. Money back if not satisfied on

goods rgturnegiw'nh‘rn 14 days.

Send your oder to:
HARRISON BROS
PO Box 55

Waestcliff-on-5es
Essex S507LQ

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/Systems, Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET, or Phone Bradford-on-Tone {(82-346)
636.

WANTED

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

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

FRG General Supplies

Unh 3. Longhill Industrial Estate
March, Cambridgeshire

PT15 8NQ

Tel: March (03542] 56614
or 01-404 5011
Tolex; 24224 Quote Ref. 31655

LIE DETECTORS. Beautifully made unit in
grey and blue metal case, fully solid state
with 100-0-100 Crompton microammeter,
gel, 6 probes, circuit and operating
instructions. Brand new, our all in price is
only £8.00 this includes VAT and postage.
SAE for cct and instructions to “'Q"’ Services,
29 Lawford Crescent, Yateley 871048,
Camberley, Surrey.

KLIFCO RETURN AN AD NO. 8 Simply
return +  £4.95 for 1 quality regulated,
stabilised 5 amp: 39.50V  Fibreglass
powersupply. Presetable —  Autoshort
protected — T03-3" Heatsink. 1 Regent
Road, likley LS29 9EA.

SOLDERLESS BREADBOARDING
SOCKETS SK-50 Sockets, 33 pairs of &
common Nickel Silver Spring Contacts. 4 bus
rails. Totat of 430 contacts, 9Imm x 56mm x
86mm. £4.35 each, including VAT & P/P,
Cash with order to: E&L instruments Ltd.,
Whitegate Ind. Estate, Whitegate Road,
Wrexham, Chwyd, LL13 8UG, Tel: 0878
263030,

- =

AMAZING ELECTRONICS PLANS. Lasers,
Super-powered Cutting Rifle, Pistol, Light
Show, Ultrasonic Force: Fields, Pocket De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
95p — From Plancentre, 16 Mill Grove,
Bilbrook, Codsall, Wolverhampton.

GUITAR/P.A.
MUSIC AMPLIFIERS

100 watt supeth treble/bass overdrive, 12 months” guarantse.
Unbealabie at £50; 60 waft £44; 200 watt £68; 100 watt twin
channel, sep. treble/bass per channel, €65; 60 watt £52; 200
watl [78; 100 wornt four channel, sap. treble/bass per channel,
£75; 200 watt £98; siaves 100 wan £34, 200 watt £60. 250 watt
£70; 500 wart £140; tuzz boxes. great sound £12; bass tun
£12 90; overdrive fukz with treble and bass boasterss £22; 100
wall combo, superb sound, overdrive. sturdy construction,
castors, unbeatabie. £98; twin channel £11%; bass combo
£118; speakers 15in, 100 watt £36; 12in. 100 watt £24; 60 watt
gg microphone Shure Unidyn B £28; 3-Channal sound/ght

Send chequeP.0. to:
WILL IAMSON AMPLIFICATION
62 Thornciitta Avenus, Dukinfield
Cheshira. Tel: 061308 2064

CHASE ELECTRONIC COMPONENTS
SUPPLIES Example NES55 19p, 741 16p.
VAT inc. Send 30p for catalogue. Also RS
components supplied (Catalogue price +
30%). 7 Sheringham Drive, Rugeley, Staffs
WS815627G.

TV to scope converter. Amazing easy to
buiid wunit. Plugs into any TV. Into large
screen oscilloscope. Cost to build approx
£12. Circuit & plans £3, (or SAE details}. J.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

MAKE YOUR OWN

FLEXIBLE PCB's

Do away with your wire looms now! The
amazing flexible plastic film in this PCB
material withstands 400°C — well above
soldering temperature. Use conventional
artwork materials and ferric chloride to
etch. Drill for IC’s etc and solder as
normdl.

Type A Single sided .003” fim, 1 oz
copper. 1.7p per sq. cm.

Type B Double sided .003" film, 1 oz
copper both sides. 2.5p per sq. cm.

Any size cut. Discount for quantity.
S.AE. for details.

REDDITCH ELECTRONICS,

21 Ferney Hill Avenue, Redditch,
Worcestershire, B97 4RU.
Tel: Redditch {0527) 61240.

ELECTRIFY YOUR SALES! e CLASSIFIED ADVERTISEMENT

Advertiae nationally in Electronics Today International/Hobby
Electronics. Simply print your advertisement in the coupon
here {latt), indicating which magazine you raquire.

F 2 3 Or tetephone for more information

4 5 6 L

7 9 i NEINE" . idvore oo s DR v . YT

(10 1 12 Addross . ... «us B ER AR w5 i o 3

13 14 1 e ©-as SRR 2= I A e T | . - o R L
Tel.No.(Day) ..... St TSR - o T

(Delete as applicable}

Please place my advert in: Electronics Today Interna