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POWER PACKED — by POWERTRAN

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

Your can built each unit independantly fdr its set task and then gradually increase your array
until you have a complete bank of formidable controllable power.

MPA 200 is a low price, high power
100W amplifier. Its smart styling, profes-
sional appearance and performance,
make it one of our most popular
designs. With adaptable inputs the mix-
er accepts a variety of sources vyet
straightforward construction makes it

Complete Kit — £49.90 + VAT

ideal for the first-time builder. @ i sowt I gpreny ST
P e, CHROMATHEQUE 5000 — o SNSRI
En e 5-channel lighting system powerful :

enough for professional discos yet con-
trallable for home-effects. Sound to
light, strobe to music level, random or
sequential effects — each channel can
handle up to 500W yet minimal wiring is
needed with our unique single-board
design.

Complete Kit — £49.50 + VAT

ETI VOCODER — 14 channels, each
with independent level control, for max-
imum versatility and intelligibility; Two
input amplifiers — for speech/excitation
— each with level control and tone con-
trol. The Vocoder is a powerful yet flexi-
ble machine that is interesting to build
and thanks to our easy to follow con-
struction manual, is within the capability
of most enthusiasts.

Complete Kit — £175. 00 + VAT

SP2 200 twice the power with two of the
reliable, durable and economic amps
from the MPAZ200; fed by separate
power supplies from a common toroidal
transformer. Superb finish and gquality
components throughout — up to {even
over!) the standard of high priced
factory-built units.

DJ90-Stereo Mixer — this is a really versatile i Maer, A
new mixer that enables the constructor DJ to :

produce a professional performance every ’j“&j %
time. There are two stereo inputs for magnetic
cartridges, a stereo auxiliary input and mike in-
put. Other ‘plus’ features are auto-panning for
fast or slow, slider controls, multi-mixing,
ducking, interrupt, input modulation, in short
gverything. . .the whole works — AND —
under £100 complete! (We have illustrated the

Digital Delay Line — our latest kit! With its ability to
give delay times from 1.6 mSecs t0 up to 1.6 secs.
Many powerful effects including phasing, flanging,
A.D.T., chorus, echo & vibrato are obtained. The

DJ90 teamed in our own console with the
Chromatheque and an SP2 200 and speakers.

Complete Kit — £97.50 + VAT

basic kit is extended in 400 mS steps up to 1.6 secs.
Simply by adding more parts to the PCB. Compare
with units costing over £1,000! Complete kit (400 mS
delay) £130 + VAT, Parts for extra 400 mS delay

£9.50p.

- aulte simply the best way to make music

WORLD LEADERS IN ELECTRONIC KITS

® Money Back Guarantee — If you are not completely satisfied with your
Powertran Kit return it in original condition within 10 days for full refund.

® Free Soldering Practice Kit — To assist the beginner we will supply, on
request with your first kit order, a free soldering practice kit with usefui tips and
illustrations.

® Component Packs — Most kits are available as separate packs (e.g. PCB
component sets, hardware'sets etc). Prices in our FREE catalogue.

® Ordering — Full ordering details, delivery service, and sales counter
opening — outside back of this issue.
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Be informed, be entertained, be amused,
be amazed — it’s all in the news this
month,

TECHMIBS) . o nvls e b el 2 26
When theyre not writing Ietters our
readers are designing circuits. Here’s afew
more that have been submitted.

DESIGNER'SNOTEBOOK . . . .......36

Some merry MOSFET marvels, with a

discussion of the advantages of VMOS
and a few circuits for you to play with.

READWRITE . .................. 56 1
More missives from our readers about
sound, speakers, System A, life, - the

Universe and everything..

PART3
Tim Orr winds up this designer's delight
with a few wellchosen building blocks.

BREADBOARDINGSYSTEMS. . .. ... 74
Put away the plywood, the soider and the
6" nails, there are better ways of prototyp-
ing circuits nowadays.

s i G i

PROJECTS : ot

i G i G i 988
- - G 1 i . Wi i ‘82

NEGATIVE ION GENERATOR. . .. ... 19
Spray some negative ions into the at-
mosphere and feel positive. You can build
this project the way we did or experiment
with the emitter design yourself. :
OSCILLOSCOPEPART2 . .......... 30
This month we feature the constructional
details for this amazing little gadget. A
small piece of test gear with a big perfor-
mance.

STYLUSTIMER
Don’t destroy your precious discs by
neglecting your needle; build this gadget
and you'll be certain when to change your

stylus.

150 W MOSFET AMPLIFIER
Here’s the amplifier you've always pro-
mised yourself. Modern technology and
brilliant design give a truly state-of-the-art
performance.

ROBOT MODULES:
DIGITALPWM
Two for the price of one thlS month; first,
an interface board for computer control
of DC motors . . .

OPTICALSENSOR ............... 69
. and second, a cunning infra+ed device
that'll detect walls and a whole bunch of

‘ other stuff.

LOGICILOCK ........... =5 o 79
Complicated enough to thwart Dr. Who's
Adric, it'll certainly baffle your friendly
neighbourhood burglar; yet it's very sim-
ple to build.
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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
50,000in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

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

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

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

'BASIC manual

rows with you.
Kit:

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first principles to complex programs.

a system

Higher specification, lower price -
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21 to 4!

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

New, improved specification

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

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

@ Unique syntax-check and report
codes identify programming errors
immediately.

® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function - useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

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

@ Able to drive the new Sinclair
printer.

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

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 soldering iron.
And you may already have a suitable
mains adaptor- 700 mA at9VvDC
nominal unregulated (supplied with
built version).

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

=

Available now-
the ZX Printer
for only £59.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly 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

-

.........

~——
~-

useful when writing or editing
programs.

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

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

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

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

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

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

EITHER WAY - please allow up to

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

To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR.

Order

Qty i Item Code | Item gn‘ce [ Toéal
T Sinclair ZX81 Personal Computer kit(s). Price includes | i
ZX81BASIC manual, excludes mains adaptor. 12 49.95
T Ready-assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 11 | 6995
o _‘_Mi_ins Adaptor(s) (700 mA at 9 V DC nominal unregulated). 10 8.95 1 ___-__—:-
| 16KBYTERAM pack._ | o | 2985 |
| Sinclair ZXPrinter. —— 27 59.95 L
| 8K BASIC ROM to fit ZX80. 17 | 1985 |
Post and Packing. B ] | 28§
[ Please tick if you require a VAT receipt TOTALE_ . .

*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

N S CoITN E SEEE EES PEAES GRS I S SRS SR SR SN S
|
|

" i *Please delete/complete as applicable [ L J_J__[_L._L_‘_J_J._l AJ_‘J_i_L_LfJ

: 4 4 Piease print.
Name:MrMrs/Miss (I 1 | L 1 4 1 1 L L L 1 4+ 1 11

ZX8 I msgress: L4 L1 1 1 1 L 04 [ 11411111111/
. - [ O Y N N O Y A Y [N N O Y N O O WO . O

Tol: (02761 66104 & 21288 " (o2 1SN | FREEPOST -nostampneeded. OfferappliestoUkony. _ _ _ _Eemos
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AS THINGS GET TOUGH

WHAT DO YOU DESIRE?
UNFORTUNATELY, THIS PROGRAMME CAN ONLY

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

As a man thinketh, so he will be
This is a major breakthrough pro-
gramme in human development
disciplines which is destined to
effect the lives of thousands of
thinking men and women. [t
engages a remarkable new
concept —

A MULTI-DIMENSIONAL
APPROACH TO HUMAN
SUCCESS AND TOTAL
ACHIEVEMENT

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

" And Success
awiies Az
oW ’h'dos

A

%

S POSITIVE SELFIMAGE o,
¥ & § rosmveseLrCONTROL D %1\ -
® & & POSITIVESELEDIRECTION %, 3 3
& & POSITIVESELFAWARENESS 2
,3' é‘ Even the first instructional tape ‘:‘p <
& © g
3

_g' & will return to you many times over >3 1‘0
@ g/ X in the form of valuable “‘o b
o W & self-redirection and attitude 2 2 3
Qs reinforcement , T o7
o L your investment ?p 2
&L 5%
£ 2
POSITIVE SELF-DISCIPLINE POSITIVE SELF-ESTEEM
SELF-REALIZATION
A lesson in winning — Broadside 1 ACTION
is not a psychological gimmick but a profound Each unit of human life is composed greatly from dreams derived from the
professional in-depth study into the attitudes unconscious. He who has the ability and know-how to translate them into
and the qualities that go into the formation positive reality, will truly be placed amongst the great. Anais Nin
of the total winner. It is a programme based BROADSIDE 1 — THE INSTRUMENT OF HUMAN DEVELOPMENT

upon years of exhaustive research, using
clinically controiled feedback studies, into the

every present human desire for success and To: Broadside Associates : dGUAdRAfNTEE
s - - = C— o understand that if | am not fully
achlevement. as the basic motivating winning 2 The Spinney, satisfied, | can, within 15 days
force that brings men and women alike to the North Gray, after despatch, retun the  §
forefront of our society. it is a unique and Kent. e andistrain
ui und.

masterful attempt to define and to formulate
into a controlled audio pack, the exact guide
lines for creating the winner,

Please send me the full Broadside 1 programme for which | enclose
a cheque/postal order (crossed) for the sum of £25 (incl. VAT and
Postage} made payable to BROADSIDE {allow a maximum 28 days

i
|
|
|
|
|
I
| for delivery)
|
|
I
I
I
I
!
)

The motivated need PLEASE PRINT

Have you ever given thought as Name ........isurceenss L U S
to why some people are more . N -

successful than others? Addr e S N ’
The secret of the successful lies e ’
in direct relation to their positive o T RS G A 741% AFFAA 3996 FE0 A IR EAE e
attitudes and their defined

purpose control. Postcode .. o.......... County..............
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Memotech’s New Memory System for the ZX81

[tgrowsasyoup

ress

MEMOPAK 168

MEMOPAK 64K

Itis a fact that the ZX81 has revolutionised home computing,
and coupled with the new Memopak 16K it gives you a
massive 16K of Directly Addressable RAM, which is neither
switched nor paged. With the addition of the Memopak 16K
your ZX81's enlarged memory capacity will enableitto
execute longer and more sophisticated programs, and to
hold an extended database.

The 16K and 64K Memopaks come in aftractive, custom-
designed and engineered cases which fit snugly onto the
back of the ZX81, giving firm, wobble-free connections

See below for orgering information

Coming Soon...
R TR LR L ek
Memotech Hi-Res Graphics

Centronics Interface and Software Drivers
Memotech Digitising Tablet RS232 Interface

MEMOPAK RAM
HI-RES GRAPHICS

Al these products are designed to fit ‘piggy-back’ fashion

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

WATCH THIS SPACE for further details. We regret we are as yet
unable to accept orders or enquines concerning these products
~ but we'll let you know as soon as they become available.

Memopak 64K Memory Extension
-£79.00 incl VAT

The 64K Memopak is a pack which extends the memory of
the ZX81 by a further 56K, and together with the ZX81 gives a
full 4K, which is neither switched nor paged. and is directly
addressable. The unit is user transparent and accepts basic
commands such as 10 DIM A(9000)

BREAKDOWN OF MEMORY AREAS

0-8K . .. Sinclair ROM

8-16K .. . This section of memory switches in or out in 4K
blocks to leave space for memory mapping, holds its
contents during cassette loads, allows communication
between programmes, and can be used to run assembly
language routines.

16-32K . . This area can be used for basic programmes and
assembly language routines.

32-64K | 32K of RAM memory for basic variables and large
arrays.

With the Memopak 64K extension the ZX81 is transformed into a
powerful computer, suitable for business, leisure and
educational use, at a fraction of the cost of comparable
systernis

Unique 3 monthtrade-in offer!

When your programming needs have outgrown the capactty

How to order your Memopak.

By Post:  Fill in the coupon below and enclose your
cheque/P.O /Access or Barclaycard number.

By Phone: Access/Barclaycard holders please nng
Oxford (0865) 722102 (24-hour answering service).

provided by 16K RAM, and you find it necessary to further
extend your ZX81's capacity, we will take back your 16K
Memopak and allow a discount of £15.00 against your
purchase of our 64K model.”

*We reserve the right to reject, for discounting purposes. units which
have been either opened or damaged in any way.

Please make cheques payable to Memotech Limited

Please send me:

©R.Branton & G A C. Boyd 1982.

>

Please debit my Access/Barclaycard* account number | Quantity Price Total |
1 ] | 16K RAM, Assembled | £39.95 |
I *Please delete whichever does not apply 64K RAM, Assembled ﬂg'w ) I
| SIGNATURE DATE Postage| 2200 11

Total Enclosed
I NavE , _ ADDRESS ; * V |
| ; ETI3 |
l; We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products. I

I__Memotech Limited, 3 Collins Street,

Oxford OX4 1XL, England Telephone: Oxford (0865) 7221 02/3/4/5_'
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Ace Catalogue

hoops — we forgot to men-

tion Ace Mailtronix in the
‘Buying Mail Order’ article. This is
a shame because they've got a
good little catalogue with a wide
range of components at reasonble
prices — what's more the prices
are VAT-inclusive (I hate pricing
an order and then finding I've got
to add on 15%). Ace offer all the
services in the survey except
surplus components and books,
and can be found at 3A Commer-
cial Street, Batley, West Yorks,
WEF17 5H}.

Power Tower

hat's what Binatone are calling

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

pleased with themselves.

Eye Of The
Needle

t's definitely electronics-as-art

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

10

e’re not ones to boast, but since

we published our report on
Industrial Robots in September ‘81
things appear to be picking up a bit.
The British robot population is now
growing at more than 35% a year
and has moved up to fifth in the
world league table. Last year's total
was approximately 700. Even more
encouraging is the attitude of the
Lunions, which is surprisingly lacking
in hostility. Ip fact Terry Duffy,
AUEW president, has this to say of
robots on the factory floor: “Failure
to accept the challenge of new
technology would, in my opinion, be
to sabotage our national future.
Robots are here to stay.” How very
refreshing to hear such sensible sen-
timents.

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

Master Minds

hat have the following five

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

Dial-A-Muzak

It’s bad enough being assaulted by
non-stop muzak in shops and
hotels but now you won't be able to
escape even when making phone
calls. The Hong Kong Trade
Development Council have sent us
details of the Music Phone; as well as
the usual modern features like auto-
redial and jack plug connection, this
gadget has a ‘music switch'. If some-
one wants to place you on hold
without you hearing their discussion
with a third party, this control plays
soft music to you while you're
waiting. The manufacturers, Yee
King Enterprises Company, are pro-
ducing 12,000 phones a month and

_exporting most of them to the USA

and Europe; further evidence thatit's
all a fiendish oriental plot to subvert
the West. Arrggh!

Stamp On It

o real reason for using this
photograph in Digest except
that it intrigued us. Apparently it's

some kind of tiny inductor thingy
and since none of you have got
soldering irons that small you
won'’t want to know anything else
about it, will you?
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25W STEREO MOSFET AMPLIFIER

A superb new amplifier at a remarkably low price.

* QOver 26W per channel into 8§} at TkHz both channels driven.

* Frequency response 20Hz to 40kHz + 1dB. ‘

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

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

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

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

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

DIGITAL MULTI-TRAIN
CONTROLLER :
Control.up to 14 trains individually

on the same track with any four
simultaneously! Low cost kits available.
Full details in our projects book. Price 60p.
Order As XAQ2C.

rﬂnDMﬁ EbEEJJ.‘?s"'t‘%D.

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

Shops at:

159 King St., Hammersmith, London W6. Tel: 01-748 0926
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000
Note: Shops closed Mondays

ake i1t
with INIEPLI

KEYBOARD WITH ELECTRONICS FOR ZX81

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

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

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

* Two-colour print for key caps.

* Amazing low price.

Full details in our projects book. Price 60p.

Order As XAO3D

Complete kit for only '£19.95 incl. VAT and

carriage.

Order As LW72P

MATINEE ORGAN

Easy-to-build, superb specification.

Comparable with organs selling for

up to £1,000. Full construction details

in our book. Price £2.50.

Order As XH55K.

Complete kits available:

Electronics-£299.95,

Cabinet- £99.50 (carriage extra).

Demo cassette price £1.99. Order As XX43W.

HOME SECURITY SYSTEM

Six independent channels - 2 or 4 wire

operation. External horn. High degree
of protection and long term refiability.
Full details in our projects book.

Price 60p.

Order As XAOZC.

MILES PER GALLON METER

Digital display shows you how
economical your driving is as you go
along.

Complete kits available.

Full details in our projects book.
Price 60p.

Order As XAD2C.

Don’t miss out-get a copy of our cétalague now!
QOver 140,000 copies sold already!

On sale now in all branches of WHSMITH & price £1.
320 big pages packed with data and pictures of over 5,500 items.
r-------------lf e

I Post this coupon now!

Please send me a copy of your 320 page catalogue. | enclose £1.25 (inc. 25p pép). If l
} am not completely satisfied | may return the catalogue to you and have my money

refunded. . l
If -you live outside the UK. send £1.68 or 12 International Reply Coupons. l

Address _.

| i
ame I
|

i

ETI682
-----------------J




- - Tel: 0206 36412
w
v R a p’ d Hill Farm Industrial Estate

Boxted, Colchester

?Electronics Essex CO4 5RD

OPTO

1201 MU3302 CONNECTORS

ICL7106

i 150, 51 430 170 | # XR2206 !
%555 CMOS 80 ICL7611 95 LM384 130 MC3340 13551400 250 {7N414 100 :;z:“ 'Erg?n 12 I} % 5mm red 8
556CMOS 150 ICL7621 180 LM386 65 #ML922  4005N76477 250 [ZN423 125 ¥ immoellow 12 i *Smmereen 12 DIN  Plug Skt | jack Plug Skt
709 25 ICL7622 180 LM387 120 ML924  195171ga1z05 70 .ZN424 135 ’ fij|emmivgliow 12 2o % % | 2Eem  10p  A0p
*741 14 ICL8038 320 m;‘lg 100 mtggz 210 t8AB00 80 ZN42SE 390 Clipstosuit 3peach ! Ipin  12p  10p | 35mm % 8
748 35 ICM7s5s 80 L i" 25 IES 140 TRAB10 96 ZN426E 330 Rectangular TIL32 40 Spn 13  1p | Standard  18p  20p
9400C) 350 ICM7556 150 LM710 50 27 140 TBABX0 B0 ZN427E 650 *red 12, Til7s 0 Phono  10p  12p | Sterso 2p  %p
AY-3-1270 840 LF351 45 LM711 60 ML928 140 TBAgsp 290 ZN428E 480 green 7 | e 60
AY-3-8910600  LF353 85 LM725 350 ML929 140 TCAQ40 170 ZN1034E 200 yellow 17 ||ORP12 85 imm  12p 13p | 4mm 18 17
*AY-3-8912  LF356 90 LM733 75'NES15 270 ypA1004 300 TIL38 a0 {lTn00 90
625 LM10 395 *LM741 14 NES23 225 TpA1008 320 2N5777 45 Dual color 60 UHF (CB) Connectors
60 LM301A 25 LM747 75 | NE531 150 -TDA1022 5 p : 1259 Plug40p  Reducer 14p
S | TDA102 60 Seven Segment Displays PL25 g i
65 LM311 70 ' LM748 35|NES44 300 1pA1024 125 g play 50239 Square chassis socket  38p
215 LM318 120 LM1458 40| #NE555 16 1|79 45 Com cathode Com anode 502395 Round chassis socket 409
CA3090AQ 375 *1M324 40 LM2917 200, ®#NES56 45 71¢7; 65 DL704 0.3" 95 DL707 0.3 95
9 LM339 50 LM3900  B50INES6S 120 ‘1074 100 APNDSOD 05* 80 FNDS07 05" 90 1EC 3 pin 250V/6A
a5 LM3a8 65 LM3911 120 NES66 150 4T\ 081 30 TIL313 03" 105 TiL312 0 3¢ 105 Plug chassis mounting 38p
100 LM358 S0 LM3914  200INE567 100 T, og2 30 3205 113 | T32105° 115 Socket free hanging 0
140 LM377 150 LM3915 220 NES71 425 T 084 95 . . Socket with 2m lead 120p
290 *LM380 65 LM13600 120 RCA136 68 147 50 All disp-lays are
110 LM381 120 MC1310 150 SN76018 150 supplied with
e g L OMPONENT KIiTS
TRAN! i i i
- An ideal opportunity for the beginner or the experienced
ISTORS BC157 10 BC558 10 BFX84 25 ' TIP30 45 *ZTX107 812N1054 55 Please add carriage cunstruc(o‘r‘()gob(alry!awide ranggeof componer?(es at
BC158 10 BCY70 18 BFX85 25 TIPI0A 45 *ZTX108 8]2N3055 50 NSFORMERS ¢ dd carriag R
AC125 35/ %BC159 8 BCY71 18 BFX86 28 TIP3OB50  ZTX109 12 2N3442 120 horsl peTcharge
AC126 25 |BCI60° 45 BCY?2 18 BEX87 25 TIP3OC 60 ZTX300 14 *x2N3702 6 Mmiatuneimaind R malpostiengraes ViW 5% Resistor Kit_ Contalns 10 of each value from
AC127  25]BC168C 10 BD115 80 BFX88 25 TIPITA 45 ZTX301 16 2N3703 9 606V, 909V, 12012V all @ 100mA 100p each 4 78t 1M (650 resrstars) 480p.
«agua gg,gcmc 10 BD131 35 BEYSO 23‘??;'? 45 ZTXW02 15 ;2;43;04 g
AC176 18C170 8 BD132 35 BFYS1 23 TIP3IC 55 ZTX304 17 2N37I High quality, Split bobbin construction i
ACI87 22 BC71 10 BD1I3 50 BFY52 23 TIPI2A 45 ZTX341 30 2N3706 9 BVA D6 0% @0 5A 0-9, 09V @ 0 4A gf;i?éc&aﬁafs'?;pf';‘agatamsSo'e“hvam“mm
AC188 ;3 ggvg 8 BD135 50 ngsa 32 }I:{Z? 5 %rxsgo 15 2NI707 10 012 0-12V @ 0.3A 2200 each. o
AD142 1 177 18 BD136 30 BFYSS 32 TIP32C TXS01 15 2N3708 10 12VA 06,06 @ 1A; 0-9,00V @ 1.2A, itor Ki ro
AD49 80 BCVZ8 18 BD137 30 BFYSe 32 TIPIA 50 7TX502 15 2N3709 10 crxz,m?@ou, 015,015V @ 0.4A S‘ﬁﬁ;‘?ﬁ&g;i!g;'f';‘ysc.,".“.‘i;."s5"‘“"‘““‘” o
ADI1 40 BC179 18 BD138 30 BRYIy 40 TIPIC 75 ZTX503 18 2N3772 190 295p each (plus 40p carriage) ’ ’
AD162 40 BC182 10 BD139 35 BSX20 20 TIP34A 60 ZTX504 25 2N3773 210 25VA 0-6,0-6 @ 1.5A,0:9,0-9@ 1.2A, Preset Kit. Contains 5 of each hor. Value from
AF123 60 #BC182L 8 BD140 35 BSX29 35 TIP34C 85 2N697 20 #2N3819 18 12, 0-12V @ 1A, 0-15,0-15V @ 0.8A, 10052 to T™ (total 65 presets). 425p each.
AF126 50 BC183 10 BD204 110 BSYI5A 25 TIPISA 160 2N6%8 40 N30 40 330p each [plus &0 carriage) ) :
AF139 40 BCIB3L 10 BD206 110 BU205 160 TIPISC 180 2N706A 20 2N3823 65 S0VA  0-12,012V @ 2A, 0-15,0-15V @ 1.5A; Nut and Bolt Kit. Total 300 items. 140p.

25 4BA %" bolts
25 4BA %* bolts
50 6BA nuts

50 6BA washers

AF186 70 BC184 10 BD222 85 BU206 200 TIP36A 170 2N708 20 2N3866 90 25 6BA %" bolts
AF239 75 #BC184L 7 BF180 35 BU208 170 TiP36C 195 2N918 35 ON3J903 10 25 6BA 1" boits
BCI07 10 BC212 10 BEIB2 35 MI2955 99 TIP41A 60 IN1132  22:2N3004 10 [ENTTIRT [ POTENTIOMETERS o EEEDIEVEHIE
BC1078 10 gC212L 10 BF 184 25 MIJE340 50 TI(P42A 60 2N1613 30 2N3905 6 Rotary. Carbon track Lo 50 6BA washers
S 1; 8C213 10 5[185 25 ulgzzo 65 TIP120 90 ;Ng:g: ;g gmgog 10 sixdieo X e1xaisim P v i &

BC213L 10 BF194 12 MIFS21 95 TIP121 90 2N2 N4037 45 i

BCI0BC 12 5C214 10 BF195 12 MIE3055 70 TIP122 90 2N2221A 25 2N4058 10 MO-50pA 0-300mA g!"ﬂge”"‘- 5""95:":5" ORDERI?G INFO

*BCI09 9 «BC214L 8 BI1% 12 MPFI02 40 TIP141 120 2N2222A 20 2N4060 10 MO100MA g I comm travel single All prices exclude VAT. Please add to total order.
BC109C 12 pC237 8 BF197 12 MPFI4 40 [IP142 120 21%21]% 25 2NA061 10 ?{?%)KA 0-50V AC Wl Vop or Lin SK-500K. 63p. Piease add 50p carriage on all orders under £10 in.
BC114 22 BCo38  14'BF198 10 MPSA0S 22 TIP147 120 2N236%  162N4062 10 vu PresetSubmin hariz. value. Send cheque/PQ or Access/Visa number
BC115 22 BC308 15 BF199 18 MPSAO6 25 TIP2955 60 2N2484 252Ns457 3 [ 0-10mA 0300V AC i . !
BC117 22 B8C327 14 BF200 30 MPSA12 30 TIPW55 55 2N2646  452N5458 36 [ 0-50mA 0.25V 100M-1M. _7p_eac . with your order, Please note pur new address. |
BC119 35 BC328  14. #BF2448 22 MPSAS5 30 TIS43 40 2N2904  202Nsas9 30 [§0-100mA  yany - [l Cermet precision multiturn § Callers most welcome — we are just 10 minutes;

400p each (plus 75p carriage)

BC137 40 BC337 14 BF245  3p MPSASe 30 TI1549 45 2N2904A 20 IN5485 36 [495p each 0.75W %in 100 ohms to from the centre of Colchester. Telephone orders
BC1M 40 BCHA  14BFXER 45 MPSUS 55 TISis 45 ON20S ZNs77y 45 100K. 8p each __B welcome with Access and Visa. Official orders *
BC140 30 BC477 30 BF257 32 MPSUD6 55 TIS90 30 2N2 2NG027 30 | ——— walcome from colleges and schools etc. Export
BC141 30 BC478 30 BF258 25 MPSU55 60  TiS91 30 2N2! 2540360 40 ; i '
BC142 25 BC479 30 BF259 35 MPSUS6 60 % VNIOKM  2N290bA 2540361 50 REGULATOR MADNESS! orders no VAT but please add carriage.

BC143 25 BC517 40 337 40 TIP29 35 45 2N2907 2540362 50

BF.
BC147 8 «BCS47 7BFR40 23 TIP29A 40 vNgpAr 75 2N2907A 2540408 70 Special prices on popular regulators.
BCl8 B BCSB  W0BFRAD 25 TIPXB S5 VNeoAF 5 2926 940594 100

BC149 9 BCS49  10BFX29 25 TIP29C 60  VNBgAF o2 2N3053 Prices valid to 30th June 82
m '
* 4017 43 4036 4055 115 4082 20 4502 70 G
4018 60 4039 4055 480 4085 65 403 S0 Lo2d 150 Volts Amps 1+ 10+

e —
BRIDGE RECTIFIERS [[CABLES |

20 metre pack single core
connecting cable, ten .
different colours 65p
Speaker cable “10p/m

453 95
w00 14 4019 35 4040 4060 8 4086 65 4507 38 4a3% 4 78005 7092 5  100mA 26p 23 Standard screened  16p/m
95 I
R8N 8 e o 3 Weom'B s w0 s o B 7S2 DR D10 S e 25A Seremons 3/m
006 65 4022 70 4043 067 393 4004 140 e O i o 7812 Plasic 12 1 ¥/ 3Mp | 30 way ribbon &5p/m
1007 17 4023 18 4044 4068 15 4095 90 4512 70 4353 295 7905 Plastc 5 1 ®p 42 0.9 200V 20 way ribbon 120p/m

4070 18 4098 BS 4515 180 4555 g4g

071 18 4099 95 4516 75 4559 390 TS pn p

TRIACS + SCRS RESISTORS

285
295
55
75
55
60
65
4008 58 4014 40 4046 ;g 4069 18 4097 340 4514 180 4555
55
28
28
60
70
60

VAW 1% Metal film. E24
series 1052-TM. 6p each.

* 4011 13 4027 30 * 4049 4072 1 40106 50 24pin 2

012 17 4028 55 4050 005 B w00 e pr Jom 26p S6R Y4W 5% Carbon film E 72

%4013 26 4029 75 4051 075 20 40163 100 4321 200 384 45 *8pn 70 oo 32p a3CR TRIACs series. 4.70-10M. 1p each

114" 60 4030 3§ 4092 W07 0 40173100 a0 gg 1303 9 wlipn 9 00 AR 25 TOOVEIA B0 W 5% Carbon'film £12

4015 60 4031 170 4053 1077 25 40175 100 4237 9 724 140 *1bpin 10p  Solderconpins 06l 2 O [ series 4 752 -4M7. 1p each
=

400V BA 70 400V 16A
400V 12A R

16 26 1033 170 4054 110 4081 18 40193 120 * 4528 75 18pn 159 60p 100
o I. 20pm 18p
7403 20 7442 40 7480 a5 74107 30 74155 74177 75
7414 35 7441 8§ 740 32 7415h 74179 65

60
2 oy & a [CRVETATS ] Al VERo
a0 11 76 28 ;:jf; gg 7484 50 74121 28 74157 43 ;j}w '3’5 6 0M 200 Submin Toggle
7401 1 N M 4! 74160 81 1 .
ey h a0 B i s sam 78 TNR B Tae @ w7 l Lok 290 1 ol o SPST 55p SPDT 60p  * DPDT 50p & Verobloc 350p.
7405 14 7321 200 7450 16 f4uq qgp 74125 40 74162 60 74190 70 My 300, 00M 250 R Miniawre toggle Size 0.1malrix
7404 14 7422 20 7451 16 7450 28 74126 40 74163 60 74191 79 i hey 70 poom J170 SPDY 80p  SPDT centre off 90p 25 %1 22p
7405 17 7427 B 7454 e 497 45 74132 40 74164 60 74197 70 TH13m 300 J00M 180 DPDT 90p  DPDT centre off 100p 25 % 375" 75p
7400 26 74 2B 7454 16 749) g 74141 65 74165 60 74193 65 Yom o 270 J20M 290 W Standard toggle 5X 5 85p
7407 26 740 15 7460 16 Ghg% 39 74165 65 74167 180 74194 70 2 4576M 22 6 0M 240 SPST 35p  DPDT 48p 95p
7408 15 7432 25 7472 25 749, 35 74147 100 74170 165 74195 63 ;r& 243 WOM 240 * Miniature DPDT slide 12p
7409 16 7433 27 7473 28 7495 50 74148 75 74173 60 74196 63 3570m  12p 18 432M 220 * Push to make 12p  Push tobreak 22p 160p
7410 14 7438 27 7474 25 o400 4o 74150 75 74174 65 74197 63 A 120 15 36am 300 Rotary type adjustable stop
7411 20 7437 27 7475 3B G497 429 74153 45 74175 70 74198 95 i 180 ¥l 5% TPIZW  2P6W, 3P4W, 4PIW all 55p each [l Veropins per 100
7412 29 7430 17 7476 30 74700 74153 75 74176 55 74193 95 Tl 10 o 220 ] DL switches Single sided S0p
e Jdam ms deOM 20 Bl 4'SPST a0p 6 SPST 809 8 SPST 100p g)uu‘b'le sided o
i ace cutter
4 1R L fe— —— — -
LS36 38
té% 3 LS163 42 (S241 80  [S367 38 BOXES
L1S02 14 tg:": ;g :—2;’3 gg t 5.1;36 50 CAPACITOR Dimensions in inches Aluminium
S Sies 1 b LS4
l[;g: 1; 15166 85 L5244 80 ngl % Polyester Radial Leads 250V 280 type Ix2x1 70p 6x4ax2 120p
5 15 LS170 170 1.5245 120 [S375 50 001, 0.015,0.022,0.033, 6p; 0.047 0 068,0.1, 7p; ax3x1% 85 6x4x3 150p
tgga 16 1S173 70 1S297 75 15377 90 01570°22. 9p; 0.33. 0.47. 13p; 0 65, 20p; 1u 23p. ax3x2 Bx6x2 180p
5
£509 16 lg};z g :_Zir’,; :2 tg;;g ;g t lectrolvtic Radhal or Axial leads Plastic with lid and screws
L5106 15190 §5  LS258 45 L3393 75 03703V, 1,63V, 2 2/63V, 4.7/63V, 10/25V, 7p; 3 % 2% 1in. 55p
202 1 15191 55  US259 95 15399 220 22,25V, 47/25V, Bp; 100/25V, 9p; 220/25V, 14p; 4% x 3 x 1%in_88p
l[sn » L8192 55 15266 25  S541 135 470/25V, 22p; 1000/25V, 30p; 2200/25V, 500 7 % 4 % 2in. 160p
1314 48 LS193 60 1LS273 90 LS670 175 Polyester. Miniature Siemens PCB
K 15195 50 15279 50 In, ZnZ, $n3, 9n/, baB, tn, 15n, /p; 22n, 33n, 47n, 68n, 8p; PCB MATERIALS
218 3 1319 &0 L3283 43 100n, 9p; 150n, 1ip; 2200, 13p; 130N, 20p; 470n, 26p;
LS20 15 12197 68  LS353 100 680n. 29p; 1u, 33p; 2u2, S0p. Alfac PCB transfer sheets — please
‘ = - J state type (e.g. DIL pads etc.} 45p
REGULATORS 1antalum bead Dalo etch resist pen 100p
HARDWARE 01,022033,047,10@35V12p;2.2,47, 0@ Fibre glass board 3.75” X 8” 75p
ﬂ HOsIVE Negative * INAOO1 25V, 20p; 15/16V 30p; 22/16V, 279; 33/16V, 45p; Ferric Chioride 250mi bottle ~ 100p
me 2 R [l T T Y I b b guso.o- o o
T e chips
78L15 30 0A91 7 IN40O7 7 Black pointer control knob 15: Antex CX 17W soldering Iron
;2(1); :2 8:;89 g '1':2:8; :‘5’ Pr Ultrasonic transducers  350p Ceramic 22p-0-01u. S0V, 3p each. 2.3mm and 4.7mm bits to suit
* 6V Electronic buzzer 60p +* Mullard Miniature ceramic plate. CX 17W element
7815 50 IN914 4 IN5406 17 * 12V Electronic buzzer 65p + 1.8pF to 100pF . 6p each. Antex X25 25W Soldering Iron
LM309K *IN4148 2 400mMW zen 6p B » PB2720 Piezo transducer  75p Polystyrene. 5% tolerance 3.3mm and 4. 7mm bits to suit
% BZX61Series zeners * 64nm 64 ohm speaker 70p 10p 1000p 6p. 1500-4700p 8p. 6800-0.012 10p. X25 25W element 1 »
* 1.3W. 4V7-39V 15p each. 64mm 8 ohm speaker 70p | Trimmers. Mullard 808 Series Solder pump desoldering tool
LM323K 20mm panel fueseholder 25p | 2-10pF 22p. 2-22pF 30p. 5 5-65pF 35p. Spare nozzle for above

10 metres 22 swg solder

- * Same day despatch * Competitive price
Th e R a p ] d Gu aran te * Top quality components * In-depth stock
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Submicron
Sculpture

These remarkably neat and tiny
patterns were produced using
the pew Direct-Write Lithography
System (VLS-1000) developed by
Varian Associates of California.
The system will produce high-
density, submicron circuits at a
throughput of 10-15 four inch
wafer levels per hour. The first pic-
ture is a resolution test pattern
while the second is a gate array
pattern — somewhat beautiful, is
itnot?

T
B mcnnmETEn:

New UD

axell have brought out a new

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

Making
Connections

A new range of low cost mould-
ed battery clips have been an-

nounced by Dau. The moulded

connector (a PP3 type is shown) of-
fers long term reliability by over-
coming corrosion problems. For
further information contact Dau
(UK) Ltd, 70-74 Barnham Road,
Barnham, Bognor Regis, West
Sussex PO22 OES.
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Shorts |

® Good news for kit builders —
the new Spring/Summer 82
catalogue from Heathkit is out,
with several additions to their
already extensive range and a
Spring Sale on many items.

® A word processing package is
now available for the TRS-80
Model 1 and 11 that offers a profes-
sional range of facilities for a
reasonable price. You'll need 48K,
one disc drive, and £79.00 plus
VAT and postage. “Newscript” is
available from E.A. International,
8 High St., Meldreth, Royston,
Herts SG8 6)V.

@ Hewlett-Pckard are getting a bit
carried away with VLS| technology
— they've just developed a chip
set for mainframe-like perfor-
mance which includes a 32-bit pro-
cessor running off an 18 MHz
clock, a16K x8 RAM and a 16K x 40

. ROMchip.Jeez. ...

® Made inWales. . . .the TC-2011
20" colour TV from Panasonic. The
set features auto-search tuning,
channel memory, a teak cabinet
and 3W audio output, and is
available now from authorised
dealers.

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

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

® Rapid Electronics are on the
move — by the time you read this
they'll be at Hill Farm Industrial
Estate, Boxted, Colchester, Essex.
This is just off the A12 and Rapid
say callers will be mostwelcome.

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

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

® Good old Goonhilly (you
remember, Telstar and all that) is
to get a facelift. British Telecom
are replacing the antenna ready
for use with the Intelsat system
from the end of 1984. Cost is
estimated at £3 million.

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

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

@® IMF Electronics have launched
a couple of professional monitor
loudspeakers and a studio
monitor. They feature such
esoteric delights as a “ferro-fluid
damped tweeter” and are ap-
parently rather good.

® KGB Micros Ltd are now selling
an |EEE 488 interface bus for Super-
brain for £200. With a name like
that, how can you dare refuse to
buyone? )

@ Build a better photodiode and
the world will beat a path to.your
door. The BPW41D from Ferranti
has a very high rejection of
wavelengths below 700 nm and is
ideal for infra-red remote control
and data transmission systems.

® Mitsubishi — bless you — have
recently succeeded in manufactur-
ing an amorphous solar cell, with
the world’s highest energy conver-
sion efficiency (8.5%). My dic-
tionary says amorphous means
‘shapeless’; must be great fun try-
ing to build them into equipment.
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GLOBAL SPECIALTIES CORPORATION

At last
the message
has come
through, all you
old solderers can
throw away the
soldering irons and the
perforated circuit
boards. NOW you can use
PROTO-BOARDS from
GSC. Despite daily break-
throughs in components
and packaging, designing
and testing new circuit con-
cepts is often a lot more manual
work than creative work. No
wonder if you are using old
fashioned perforated boards and
time-consuming soldering. With PROTO BOARDS

24 HOUR SERVICE FROM GSC

Cali (0798) 21682 with your Access, American E xpress, Barclaycard

Shire Hill Industrial Estate
SAFFRON WALDEN
Essex

CB113AQ
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catalogue; we have aPROTO- sltimate electromcs develapment engineers breadboard
£B 105

BOA R D to flt any SiZe budget The newest Protoboard, 4580 contact pomnts, 48 1C capecity!

PROTO-BOARDS an Models PB.203, PB. 203A anc P8 203AK utter 1 Large brvaihioarsding arog  (Umer and your osder will be put in the post immediately
y B and a built in regulated power subply housed 1o 3 rugged metal catunet e e ) e e Em i —[
component can be p‘U gged in, Models PB6 ta PB105 otfer vanaus breadtodrding areds scres mounted - RO OF Tic - FRICE
L onto sturdy back plates with nan ship, non scratch viny! fret Red and MODEL | SOLDEBLESS L CAPACITY unjT IMCP&P | OTY
tested, removed, and used again. black binding posts are included, the red being electrically nsulated from l Ng TIE POINTS |34 jm DIP'S) PRIGE | 15'- VAT | REQUIRED |
A . . the back plate, the black being electrically connected for ground 1 PE6 830 8 9.7% 1238 ] 3
Circuits can often be designed P8 203 | {rere @ 10 250 | s
A Includes 5VOC, 1 amp power supply . available at binding posts. two | PEYD? | 1240 12 24.95 031 |
from _con:\po.nent panUtS and binding posts {V 1, V2) remain uncommtted The pertect board for TTL :2:5 %gg §; ig% ;gg;
the circuit diagram does not ang other 5 volt logic designs | 0105 5% b 700 | 8398 l
5 PB 203A PB203 2250 24 6100 | 7298 |
need to be drawn until after Every development engineer should have one of these, includes SVDC PB203K 725 28 8900 | 10465 [
1 amp pow ly. Al lud te + 5.5 10 18 VDC and e 2 2 AL o
M - - H p p er supply s0 includes separate + 3. to anc - -
the circu itis Work Ing proper'Y' 55 10 18 VDC power supplies, each capsble ot supplying 500 mA at I, |
5 H H H 15 VDC. Power supphies are factory preset to + 15 VDC but can be
P ROTO BOAR D des'Qn'ng IS Very independently adjusted [ I
much like careful single-sided PG 203AK |
- N R o N identical to PB 203A butn kit form
printed circuit design in terms of | AME » s e e R }
PB 6
the effects of parasitics and in A kit form breadboard with 4 binding posts 630 contact points and ADDRESS S R
te s of ope ation at h.gh includes non ship rubber feet
rm r ! P8 100 |
frequency or low levels. Well Another kit form breadboard with 760 contact sioints sk T :
P PB 101 | | ENCLOSE CHEQUE /P.O. FORE . . |
planned grounds and jUdiCiOUS & goust avoratory treacboat s scuents up 1o 10 1C'5, 840 contacr
use of shielded cable can permit > | DEHTTIMIGhEDITIEARDING l
102
H EXPIRY DATE ...... ... . T
operation through VHF A fully assembled breadboard wth 1240 contact points
. PLEASE SEND FREE CATAL i
frequencies. So, you old #8103 | FLease SEND FREECATALOGUE 1\ E: ]
d \ With 2250 contact points the board s perfect for prototyping and *
solderers, stop soldermg on! Send  custom crcut applications I GLOBAL SPECIALTIES CORPORATION Global Specralities Corporation (UK} Lta,
£8 104 Dept 90 I
off for our FREE 40 page A total 1€ capacity of 32 with 3060 contact points rakes this the Unit1
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West Hyde
Wonders

e've just received the latest

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

Solar Sums

Provided you don’t want to do
any calculations in the dark,
Hanimex’s new light-activated
calculators dispense with the need
for batteries. Even dim light is suffi-
cient now that a new generation of
very efficient light-sensitive cells
have been developed, and
Hanimex expect these calculators
will become the leading solar
calculators of the year. The SC852
has a list price of £13.95 while the
853is £10.95.

Process

Who's Kidding
Who?

ow this is very silly. In fact we

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

Your Post

ands up all those with ordinary

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

besides. The scale is ‘'user-
friendly”, letting you know what
you've done wrong, and can be
helpful in other ways (weighs?) too.
For example, it can tell you the
cheapest way to send a packet
overseas. For more details on the
Intermail XK 10/25 contact Paul
Numan of C. Stevens and Son
{Weighing Machines) Ltd, 287/289
GoswellRoad, London EC1V 7LD.

GET READY, ' : e
EVERYONE; i

PRINCESS DI'S
LEAVING THE
HOUSE NOW. .
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In Coherent

Innova 90 lasers, developed by
Coherent (UK) Ltd and to be ex-
hibited at Electro-optics/Laser In-
ternational 82, are an entirely new
concept in ion laser design. The
"Cool Disc” bore technology gives
higher guaranteed power capabili-
ty with longer life expectancy,
while other design features mean a
hands-off, trouble-free laser for
both research and industry. Maybe
we can get our hands on one and
have a real game of Space In-
vaders. . .

A Fine Pear

Apparently the microcomputer in-
dustry has some sort of pre-
occupation with fruit. We already
have the Apple and Tangerine
systems and shortly we'll have the
PEAR Il. This PAL-colour microcom-
puteris based on the ubiquitous 6502
microprocessor and is intended for

the more advanced user who wants
to choose from various programm-
ing languages. Typical options are
BASIC, Pascal, FORTRAN or
COBOL. The standard system has
32K of RAM, on-board expandable
to 96K using bank-select. Further ex-
pansion to suit your requirements is.
accomplished using plug-in cards.

The PEAR 11 will be available around
September/October of this year for
£975 plus VAT, and further informa-
tion can be obtained from Pearcom

Ltd, 17 Nobel Square, Basildon, Essex
$513 1LP. Anyone for pomegranite?

Dai-Electric

ospitals at Wrexham and

Swansea are to have reliable fire
and alarm monitoring systems fitted
by the Welsh Health Technical Ser-
vices Organisation. The Statiscan
System is based on a single three-
core cable and uses time-division
multiplexing to transmit hundreds of
signals from the monitoring points to
the central consoles. (Of course, you
all know about TDM because we
featured it in Notebook in April.)
The system is produced by Static
Systems Group of Wolverhampton
and will no doubt be of great use
when the home rule nuts run out of
English holiday cottages to burn. ¢
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ENFIELD ELECTRONICS

- L
For up to the minute IDEX 3
prices please rin stereo headphone 4
01-366-1873. Sensitivity 98dB at
Please add [5% VAT IkHz  with  Imw.
4 £1-00 p & p per Frequency response /
item ordered. 20-25,000 Hz. Im-
pedance 35 ohms.
Maximum input 0-4 \3‘
wates. 7ft cord with H
3-5 stereo phone
plug. g
Price £7-50 ‘

Order No. MHD-3

Altai Multitester & Transistor Tester
DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v + 3%,
AC volts 0-10v-50v-250v-1000v % 3%
DC current 0-50uA-2-5mA-25mA-0-25A +3%
Resistance:
Minimum 0-2-2-200-200k ohms 1
Midscate 20-200-20k-200k ohms s £3%
Maximum 2k-20k-2m-20m ohms )
As a transistor tester
Leakage current 0-150uA at X1k range )
0-15mA act X10 range b 5%
0-150mA at X! range J
Price £14-95
Order No YN 360TR

A superb stereo headphone

Rggulated power supply

ficati . wl(f! short circuit pro- Universal NI-CAD, battery charger. All
?;i:lr\lscitaivlit::sIIODB at 1,000Hz with Imw tection. On/ofl Power plastic case with lift up lid. Charge/Test
2) Frequency response: 20-19,000Hz LED. Protection by pri- switch. LED indicators at each of the five
3) UNIT impedance 8 ohms mary "““- charging points.
4) matching impedance 4-16 ohms 'o"p“" 2_40Y2¢C' 50 _Hzl Charges:- PP3 (9V), Ui2 (1-5V penlite),
5) Maximum input 0-5 watts per channel é‘:“"“;_"av bC nomina ULl (1-5Vv “C"), U2 (1-5V "D"), Power:-
6)Individual slide volume control (stereo/ R oS . 220-240V AC, Dims:- 210 + 100 » 50mm.
moano switch) : su‘:glz)g.- amps (5 amp Super Special Offer at only £7-50.
7) 10 foot coiled cord with stereo phone plug \TE€)
8) Leathery-soft ear pads and head cushion ?o'::n' 155 x 15 x Ordep NolW 398

price £5-95.

Price £11-95
Order No. LE-76VS

Order No. PP 1203 GS

This 3% inch super horn (Flush
Flange) piezo ceramic tweeter
converts electrical energy into
acoustic energy at an efficiency

Please allow 21 days for delivery.

NOISE FILTER SYSTEM

A sophisticated combination of filters
designed to eliminate interfering noises

etc.
Contents:- Generator noise filter, alter=

nator noise filter, Dual line noise filter
and ignition noise filter.

Price £8 50
Order No. NF5-1000

in excess of 50%, a level not
possible with any other type of
loudspeaker. Economy is added

from all vehicular sources including to high efficiency by the elimina-
ignition spark, alternator/generator, tion of crossover networks,
other accessories, metal to metal contact because the unit rejects low

frequency power. It has a high

impedance of over 1,000 ohms at

| kHz and 20 ohms at 40 kHz and

it presents no added load to the

amplifier.

A Super Special Offer of £4 6§
Order No LOS2

Adaptors Cable Cont. Desolder brald Frequency counter LED displays Pre-amps Sockgts Tinned copper wire
Adh:sives wrapping Desalder pump Gas sensor Mains adaptor Photo electric relays Sleav:ng ;«an:dducers
Aerlals stripper Diacs Grommets Matrix board Rectifiers Solder oralds
H Diodes Group panels Soldering irons Terminals
Alarms Capacitors : Memory I.C.s Resistors , G, n
Aluminium boxes air spaced tight emitting Gronso Meters carbon fiim grre:ksers Tu:;;‘\g “Z :en
A.B.S. boxes trimmer photo Headphones Microphanes metal film pe uning condensor
Amplifiers suppression rectifier Heat sinks inserts metal oxide Switches Ultrasonic
Audio leads lead through signal Inspection glasses stands wirewound mercury tilt transmitter
Audlble warning ceramic zener I.C.s Microprocessors Ring cores ""Cé" Ultrasonic receiver
devices electrolytic germanium 1.C. sochets Morse key Regulators ’eek Vero products
Batteries nolyester infra-red Infra-red source Multisters elays '°f 4
chargers polystyrene Diselays Infra-red sensor Neon bulbs Resistance chart rotary
silver mica Indicator: A " 3
ﬁg?é\:rcslors ta[nvlalum Earpieces |Ss:ﬁ::m; tape m'g:g g::fg”;z glgnpl nr;]i:;:stor wlaéer We are
Earphones 3 ervice slide
Bezels Cermot pre-sets Jack connectors i 2 A
Books Chokes 2 Enamelled capper Jewellers Opto electronic :u"&’h"ﬂ:g:lcam push-button open from
Boxes Coilf et screwdrivers Oscilloscopes Test leads
8 i oilformers Etch resist products solder mop Thermistors 9am-6pm
ridge rectifiers Connectors Filters Keyboards Panels silicone grease Thyristors
"r:bsd Coils Ferric chloride Keynector Plck-up coils antl-static spray Tt Monday
olders ntinuity testers Ferrite cores Knobs Pliers freezit riacs
Busb Continuity i T formers
Bus ans Convertors Ferrite rods Lamps Pre-sets plastic seal ransforme to
uzzers Crimp tools Fixing feet Lamp holders Polegtiomete(s rl|\erl> Klekne ra“ua(;ln:
Cable r R Fuses Leads .C.B.s eat-gin
clips Crocadile clips Fuse holders Liquid crystat P.C.B. transfers compound L -~ Saturday
ties Crystals Fluorescent displays dispiays Probes Aero dyster ransi
markers Denco products Field strength LED Plugs Spacers Trans:s‘lor tester
sleeving Demagnetisers motors LED arrays Pressure mats SWR meters Tag strips

208 Baker
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Street, Enfield,

01-366 1873.
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5121 SCREWDRIVER SET
6 precision screwdnivers in hinged plastic
case Sizes -08.14.2.24

29and 3 8mm £1.75

5131 NUT DRIVER SET

5 precsion nut grivers in hinged plash¢ case
With lurning rod

Sizes ~3.3% 4 4 handhmm TV TS

5141 TOOL SET

5 Drecision instruments in hinged plastic case
Crosspaint (Prithps® screwdrivers

HOano H 1 Hex key wrenches

15 2and2 5mm £1.75

5151 WRENCH SET

4 precision wrenches in finged plastic case
Sizes ~4.45 5 55andémm £1.75

BUY ALL FOURSETS 4121 %151 and get
HEXKEY St FREE '

HEX KEY SET ON RING

Sizes 15.2.253

4.5.5 5and 6mm

Mage of hargened stegl

HX/1 £9.25

MIN) VICE

Tus small cas! iron quality made vice will

clamp on to any bench or 1able having a max
thickness ol 178~ The 2%~ jaws open '0 max .-
of 1% Approxsize80x 120x 66mm
Bi-Pak's Mini Vice at =

3 Mini Price only

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
*3% digit * 16 ranges plus NFE test facility for
PNP and NPN Iransistors “Auto zero auto
potanty “Single-handed. pushbutton
operation “Over range oicalion *12 5mm
(% -inchy large LCD readout *Dioue check
*Fust circunl proleciion *Test leads. batiery
and instructions included
Max indication 1993 or — 1999
Polanity indication  Negative only
Positive readings anpear
wilhout + sign
Inputimpedance 10 Megohms
Zeco adjust Automatic
Sampling ime 250 mitliseconds.
Temperalure range - 5°C 10 50°C
Power Supply 1 x PP3 or equivalent 9V
batlery
Consumption 20mwW
Size 155 x 88 x 31mm
RANGES
OC vallage 0-208mv
0-2-20-200-1000v Acc 0.8%
AC Valtage 0-200- 1000V
Acc | 2% OC Current 0-200uA
0-2:20-200mA 0-10A. Acc. } 2% |
Resistance 0-2-20-200K ohms
0-2 Megohms Acc 1%
BI-PAK VERY LOWEST POSS PRICE
£35.00 each

\ ‘ TheThird and
_¥ FourthHand...
‘5

™Y // <.+« yOU always need
bul have never gol “unfil now
i'-c-g This helptul umt with Rod mounted

hanzomaliy on Heavy Base. Cracodiie chos

““IRRESISTABLE
RESISTOR BARGAINS*’
Description Price
Mixed “Ali Type  Resistors  £1
Pre-formed %% watt Carbon
Resistors £
Y watt Carbon Resistors £
Y watt Carbon Resistors ~ £1
Y watt Reststors 22 ohm-
2m2 Mixed £l
1 and 2 watt Resistors 22
ohm-2m2 Mized £
Pahks SX]2-15 contan a range of Carbon film Resistors
of assorted values from 22 ohms 10 2 2 meg. Save
pounds on these resistor paks and have a full range to
cover your projects
*Quanlities approxemate. Count by wesght.

AUDIO PLUGS, SOCKETS
AND ACCESSORIES
pieces of Audio Plugs, Sockets and Connectors
25 lo1nclude DIN 18G°-240°, Inline 3.6 Pin,
Speahers, Phono. Jack. Stereo and Mono, elc etc Valued
at well over £3 normal. Order No. 5X25. Our Price £1 50
per pak. Guaranteed to save you money.

SX26 3 Prs. of & pin 280° DIN Plugs and Chassis

Sockets
SX27 1 x Right Angle Stereo Jack Plug b 3mm plus
matching metal chassis mounting soche!.
$X28 4 Phono plugs and 2 dual phono connectors
$X2% 1 2 2.5mm Plug to 3.5mm Soche! adaptor
$X30 | x 3.5mm Plug to 2.5mm Sacket adaptor
$X31 1 x 3.5mm Plug to Phono Socket adaptor

MONO PRE-AMPLIFIERS

MM100 suitable for disco mixer. MM100G suitable for
Quitar pre-smp mixer.

The MM100 and MM100G mono pre-amplifiers are
tompatbie with the ALGO ALBO AL 120 and ALZ50 power
amplifiers and their associsted power supphes.

MM100 Supoly voitage 40-65 inputs. Tape Mag P.U.

“CAPABLE
CAPACITORPAKS"”

PakNo. Qy*  Destriphon Price

SX16 250 Capacitors Mixed Types £1

SX1? Ceramic Capacitors Miniature
Mixed il

SX18 Mized Ceramics 1pf- 56! £1

SX1% Mixed Ceramics b8pf- 0.5mf €1

$X20 Assorted Polyester/ Polystyrene
Capaciors

| SX21 Mixed C280 type capacitoes

metal forl
K22 Electrolytics. all sarts
$X23 €0 Quality Electrolytics
50-1000m!
SX24 2 Tantalum Beads. mized
*Quantities appronimate, count by weight

BARGAINS

20 x Large .2 RED LED

20 smalt 125 Red LED's

10 Rectangular Green LED's .2

30 Assorted Zener Diodes
250mw-2 watt mixed voltages,

all coded New.

4 Black Instrument

Knobs—winged with pointer %”
Standard screw Fil suze 291

20mm. S0p
20 Assarted Sider Knabs
Black/Chrome, etc. £l
12 Neons and Filament famps. Low

_voltage and mains — variols types

and colours — some panel mounting  £1

SINGLE SIDED FIBREGLASS
BOARD

Order Mo.  Pieces  Size $q.Ins.  Price
Bl 4 9x2%" 100 £1.50
82 3 1x3* 100 £1.50
83 4 13x3" 156 £2.00

DOUBLE SIDED FIBREGLASS
BOARD

Microphone Mex output 500mv £124T MM100G Supply 84 2
voltage 40.5% inputs: 2 Guiters, Microphones Maz output

x4 10 £2.00
SILICON POWER TRANSISTORS
—T03

altached to rod ends Sx bal! & socket joints
gwenhinite vanation and positions through
360° also available attached to Rod a 22 diam
magniler griving 2 5 x magmhcation Helping
hand unit available with or without magnifier
Our Price with magnifier as illustrated ORDER
NO. T402 £5.50

Without magnitier ORDER NO 7400 £4.75

NPN like 2N3055 — but not full spec
100 watts 50V min.

10 for £1.50 — Very Good Value

100s of uses — no duds

Order No. $X30

5 watt (RMS) Audio Amp

High Quality audso amplifer Module. Ideal for use
record playets, lape recorders, stereo amps and
cassette players, etc. Full data and dack-up ciagrams
with each module

Specification
® Power Qutput 5 watts RMS-® Load Impedance 8- 16
ohms @ Frequency response 50Hz lo 25 KH-3db @
Sensitiwty 70 mv tor full output @ inpuf Impedance
50k ohms @ Size 85 x 64 1 30mm @ Total Harmonic
distortion less than 5%
BI-PAK'S give away price

' £2.25

d You could not Build one
for this price.

mw3ss N)-CAD CHARGER
Unversal Ni-Cad battery charger All piastic
case with bit up hd Charge/Test switch LED
indicalors at each of the live charging points
Charges Power -

PP3I9V) 220-240V AC

U12(1 SV geniiter  Dims

Uttersv C 210 x 100 x 50mm
U2¢t Sv-D £8.95

POWER SUPPLY 0URPRICE £3.25

Power supply hits dieclly nlg 13 amp sockel

BI-PAK PCB ETCHANT
AND DRILL XIT

Compiele PCB Kit cumprises

1t Expo Mini Dritt 10.000RPM 12v DC inc! 3
*coliets 8 { x 1mm Iwisl bit

1 Sheel PCB Transters. 210mm x 150mm

V Elch Resist Pen

1 %1 pack FERRIC CHLORIDE crystals

3 sheels copper clad board

2 sheets Fibreglass copper clad board ;
Full instructions tor making your own PCE ~
boards Fused far satety Polarity reversing socket
Relail Valye aver £15.00 Voltage swilch Lead with multi plug

QUR BI-PAK SPECIAL KiT PRICE £9.75 inpul 240V AC 50MZ Output -3 4 5.6

ORDER ND SXB1 7598&12vDC Ramnng -300ma  Mwsgs

DESOLDERKIT

Kit comprises  ORDER NO SX80

1 High Ouality 40 watt General Purpose
Lighiweight Saidenng lron 240v mains inci
3716 (4 7mm) bil

1 Quahily Desoldenng pump High Suthon with
automahic ejection Knurled. antt-corrosive
casing and tetlon na2zie

1 5 metres of De soldering braid on plastic
dispenser

2 yds (1 83m) Resin Cored Solder on Card
1 Heal Shunt tool tweezer Type

Totai Retail Vaive over £12.00

OQUR SPECIAL KIT PRICE £68.95

BI-PAK’'s COMPLETELY NEW CATALOGUE
Completely re designed. Full ol the type of components you requite. plus some
very Interesting 0nes you will s00n be using and of couise. the targest range o
semiconductors for the Amaten: and Professtonal you could hope 1o find

TECASBOTY

The Electronic Components and Semiconduclor Bargain of the Year. A host of Electronic
including pc — rotary and slider, presets — horizontal and vertical

Reststars of mixed values 220hms 10 2M2 — 17810 2 Watt. A comprehensive fange of

capacitors including electrolylic and polyester types plus disc ceramics elcetera.

Audio plugs and sockets ot various types plus switches. fuses. healsinks, wire. nuis:bolts.

gromets. cable clips and tyes. knobs and P.C. Board. Then agd to that 100 Semiconductors

Lo include transislors, diodes, SCR's opto’s, all of which are cutrent everyday usable devices.

InaH a Fantastic Parcel. No rubbishall identitiable and vaiued in current catatogues af well

over £25 00. Our Fight Against Inflation  Price —

B e Bttt QT o6 50,

— Oown with Depression

There are no wasted pages ol useless intuzmation so olten included 1n
Catalogues published nowadays, lust sohid facts + €. price. descnption and
ngwnidual leatures of what we have available. But remember. Bi-Pak’s policy
has always been to sell quality components at competitive prices and THAT
WE STILL DO.
BI-PAK'S COMPLETELY NEW CATALOGUE 15 now available to you. You will be
amazed how much you Can save when you shop tor Electionic Components with
a Bi-Pak Catalogue Have one by you all the time—it pays to buy BI-PAK

% To receve your copy send 7 S plus 25p p&p

Send your anfers tu Dept ETIE B! PAK PO BOX § WARE HERS

SHUP A1 3 BALDOUK ST WARL. HERTS

TERMS CASH WiTH ORDER, SAME DAY DESPATCH, ACCESS
BARCLAYCAHO A(SO ACCEPTED TEL (0920) 3182. GiRO 388 7606
ADD Th# VAT AND 75¢ PER URDER POSTAGE AND PACKING

Use your credit cacd Ring us on Ware J1B7 NOW and
Kt vour order even faster Goods normally et 2nd
Clans Mt

Remember you must add VAT gt 15 1o your order
Towl Postage 40d 75p ser Total mider
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INTERNATIONAL L

TV BARGRAPH
Surely your television can be put to better use than as an aid
for insomnia? The video game manufacturers pointed the way
and we've published a couple of designs ourselves — but how
about using the television as a research tool? Next month
we do just that with our TV Bargraph project; a device that

* displays analogue voltages as a histogram (columns) on any
domestic 625-line set. The horizontal axis may be at the
bottom of the screen (for positive-only inputs) or half-way up
for AC signal displays, and the number of channels is user-
selectable. The basic unit has eight, while additional channel
cards will give 16, 32 (how about 1/3 octave spectrum analysis
over the audio band?), 64 and even 128 channels on a good
TV. We could have used a video controller chip for this
project, but you wouldn’t have learnt much from it; the circuit
uses standard logic ICs so you can see how the TV sync
signals are generated. Don’t wait for ITV2; get a new
channel on your telly with the July ETI.

MOSFET BRIDGING MODULE

Now you'd think most ordinary people would be more than
happy with the power output of the MOSFET amplifier
published this month. But we know better. Time and again
it’s been proved that ETI readers like to provoke their neigh-
bours, weaken their foundations and generally make their
presence felt with LOUD music; and who are we to argue?
To forestall the inevitable requests for more power, next
month we show you how a cheap, simple add-on circuit will
enable you to bridge two ETI-5000 modules, giving a300 W
output and shattered windows in the living room.

LOOK OUT
FOR THE JULY ISSUE

ON SALE JUNE 5th

Articles described here are in an advanced state of preparation.
However, circumstances may dictate changes to the final contents.

ETI JUNE 1982

VIDEO SYSTEMS |
Next month we fearlessly take the lid off video recording —
literally. Taking time off from hi-fi, Stan Curtis has been
unbolting all kinds of video recorders and finding out ex-
actly what’s inside and what it does. You never knew there
was so much in it. Don’t miss the July issue for the story
even the video magazines couldn’t bring you.

AUDIOPHILE

We've been waiting to get our hands on one of these for a long
time. Look at the sleek lines, the compact build, the elegant
black enclosure, the hint of mysteries within to enthrall you
long into the night. (And if you haven't figured out that next
month'’s article features the power amp rather than the ad-
mittedly lovely lady, then one of us has the wrong magazine).
The long months of flattery, threats, bribery and begging have
finally resulted in a Magnetic Field Power Amplifier — the
Carver Cube — being delivered into the hot, eager hands of
your editor (now stop that!). As Stan Curtis pointed out a
year ago, this extraordinary amp is only 7” onaside and can
punch out an incredible 200 W per channel. In that article
the technical merits of the design were examined; now Ron
Harris can reveal all concerning the sound quality. It’s in
Audiophile next month — be there!
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olvesthe'mystery’
of miCro-processors.

Micro-Professor is a low-cost Z80A based programming to designing a complex electronic - cost development tool ® Process controller

microcomputer which provides you with an game. Completed programes can be stored and e Electronic music box e Timer @ Noise generator
interesting and inexpensive way to understand re-read via the cassette interface. 2K bytesof e Home appliance control ® Burglar alarm

the world of microprocessors. monitor source program with documentationis e System control simulation

Micro-Professor is a microprocessor learning  also provided in the manual. Tester

tool for students, hobbyists and engineers. Itis Micro-Professor provides a wide range of other ... and much more!
also an ideal educational tool for teaching in applications: Low cost prototyping tool ® Low
schools and universities.

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

CPU Z80A CPU high performance microprocessor with 158 instructions
SOFTWARE COMPATIBILITY Capable of executing Z80/8080/8085 machine language program.
RAM 2K bytes expandable to 4K bytes
ROM 2K bytes of sophisticated monitor expandable to 8K bytes
INPUT/OUTPUT 24 system |/O lines
DISPLAY 6 digit 0.5 red LED dispiay.
AUDIO CASSETTE INTERFACE 165 bit per second average rate for data transfer between memory and
cassette tape
EXTENSION CONNECTORS Provides all buses of CPU, channel sigriais of CTC and /0 port bus of PIO
for user's expansion
COUNTER TIMER CIRCUITS Socket is provided. Z80-CTC IC extra.
PARALLEL I/0 CIRCUITS Socket is provided. Z80-P10IC extra.
SPEAKER AND SPEAKER DRIVER CIRCUITS A 225" - diameter speaker is provided for user's
applications.
USER'S AND EXPERIMENT MANUAL Compiete self-learning text with expeniments and
applications

OPTIONS (Prices on application) Z80-CTC. EPROM programmer board. Prototyping Board.
Z80-Pi0. Speech synthesiser board. Audio Cassette. 2K Ram.

KEYBOARD 36 keys including 19 function keys, 16 hex-digit keys and 1 user defined key.

A9V, 0.5A adaptor and 350 page manual is provided.
_ Formal orders requiring

R Acc & 30 days credit.
e Plaase ask for price list.

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

......... T oy o1 Q° .c,
Flight Electronics Ltd. * Mail Or )
g d Mail Order only % & A S 6‘65 RPN
MICRO-PROFESSOR is a trade mark of Multitech Industrial Corporation. Z80 is a trade mark of Zilog Inc. Vi ‘\‘3 ?.6 o Qi\qo\) \«0\0 <
e " ottty . v 2 2 «&
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PROJECT

NEGATIVE ION

GENERATOR

For readers who just have to find out for

themselves what this subject is
all about, this negative ion generator
should provide a good basis for

experiment. Design by
Jonathan Scott.

Development by Graeme

Teesdale.

ion generators, the claims made

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

Design Of The Emitter Head

The object of the emitter head is
to take in the HT, in our case about 3
kV, and produce a stream of negative
ions flowing forwards into the room in
which the generator is placed. The ions
are produced by a very intense field
gradient, which is induced by the high
voltage and the geometry of the head
assembly. This ion flow is a corona
wind.

It is a basic principle of
electrostatic physics that the field
gradient is stronger in the immediate
vicinity of a point projection, the
gradient being greater when the point is
sharper so most ion generators employ
some combination of sharp projections
and high voltage.

T he rise in popularity of negative

Pointing The Way

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

ETI JUNE 1982

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

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

The best metal for the points
which is easily obtainable is steel,
preferably stainless. This is hard enough
to hold an edge and will resist the

-effects of cathode stripping. The latter

is undesirable both because the fine
point will be eroded away, and also
because the heavy metal ions which
are ejected are undesirable agents in
the air we breathe (stick to getting your
minerals from cornflakes).

There is no shock hazard as the
unit is not mains powered and there is
a very large series resistance between
the points and the multiplier output. At

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

Construction

First stage of construction is to
assemble the components on the PCBs;
commence with the inverter board.
Insert the resistors, capacitors, IC and
transistors before asembling the
transformer to it. As usual, take care
with the orientation of the diode, IC1
and the transistors. Next, wind the
transformer — details are given in the
box. The transformer employs a
potcore and this can be held on to the
PCB with a nylon bolt — do not use a
metal bolt. Cut the transformer coil
wires to length, scrape off the
insulation ard solder them in place.
The TIP31C transistors, Q1 and Q2, do
not actually require any heatsink,
though they do get warm in operation.

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

Mount the appropriate
components on the ‘blinker’ board ’
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DC-AC INVERTER

INSULATED
COAXIAL DC
JACK SOCKET

12 -1V

VOLTAGE-MULTIPLIER RECTIFIER
c7 Cc9

Al
H—

o

Fig. 1 Circuit diagram for all three sections of the negative ion generator. Current
consumption of the unit is a little too high for use with ordinary batteries; we
recommend you run it from a battery eliminator pack ora 12 V car battery.

PARTS LIST
Resistors(all AW, 5%)
R1 100k
R2 220R
R3,5 1ko0
R4 10k
R6,7 4M7

Potentiometer
PR1 47k miniature vertical preset

Capacitors
c1 10u 16 V tantalum

C2 220p ceramic
c3 10n polycarbonate
C49 10n 1 kV ceramic

C10 3n3 or 4n7 polystyrene or

ceramic

Semiconductors

1C1 555

Q1,2 TIP31C

Q3 BC107 or BC547

D1,8 1N4001

D27 1N4007 or similar (1 kV PIV)
Miscellaneous

LP1 wire-ended neon bulb (no

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

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

The emitter points are steel
needles soldered directly to the PCB.
The easiest method is to tape the
needles, parallel and the correct
distance apart, so they overhang the
end of a wooden block etc. Support
the board underneath, and touching,
the overhanging needles and solder
them in place before removing the
tape. Since ions will be ejected from
any sharp point we recommend you
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pé D7 R6
< am7

-3kV TO
ELECTRODE

e 2 10
ACCELERATOR,
VIA R7 (aM7)
{IF USED)

NOTE

IC1 1S 555

Q1,2 ARETIP 31C
Q3 Is BC10?

D1.8 ARE 1N4001t
D2 -7 ARE 1N4007

‘BLINKER’

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

cut all the component leads on the
high voltage board and then resolder
them, using enough extra solder to give
rounded solder blobs. (Make sure the

same is true of the needle connections).
This will prevent unwanted ion leakage.

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

Getting It Going

You will need a multimeter and a
supply of between 9 V DC and 14 V

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

Run the unit for a few minutes,
then switch off, discharge the rectifier
capacitors and feel Q1 and Q2. One
should not be markedly hotter than the
other, otherwise you have adjusted PR1
incorrectly or you have a fault — most
likely a transistor inserted incorrectly or
a dry joint between the output.of IC1
{pin 3) and the bases of Q1, Q2, or Q3.

Having confirmed everything
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PROJECT : lon Generator

+12V

TO ACCELERATOR |
(IF USED)

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

different physical layouts and connection pads are provided for experimentation with

accelerators and off-board emitters.

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

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

ET1 JUNE 1982

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

Notes On Experimentation

This project shows but one way to

HOW IT WORKS

The DC-to-AC inverter consisis of a 555
astable multivibrator, the output of which
is used to drive two transistors operated in
push-pull. The collectors of Q1 and Q2
switch current through each side of the
transformer (T1) primary in turn. Diode D1
prevents any damage from a supply con-
nected with reverse polarity. Capacitor C1
is a bypass. IC1 oscillates at around 25 kHz,
determined by R1 and C2. The exact fre-
quency is unimportant. The mark-to-space
ratio of the output of IC1 (at pin 3) may be
adjusted by PR1, which is connected in
series withpin 7 of IC1.

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

When pin 3 of 1C1 goes high, Q3 also
turns on, preventing Q2 from turning on.
When pin 3 of IC1 goes low, Q1and Q3 turn
off and Q2 will turn on as base bias will be
supplied via R5. Thus current is alternative-
ly switched through each side of the
primary T1. The secondary provides a
voltage step-up of 25:1. If the supply
voltage is 12 V DC, then the peak-to-peak
output from the secondary of T1 will be
600V.

The voltage-multiplier rectifier
employs the well-known Cockcroft-Walton
circuit, where the output of successive half-
wave rectifiers is connected in series with
the previous one. This circuit provides a
multiplication of six times. Thus, witha12V
DC supply, the output will be about
—3.6 kV. With a 10 V DC supply (as can be
obtained from a9 V DC battery eliminator),
about — 3 kV is obtained. An output for an
‘accelerator’ is provided.

The high voltage output to the emitter
| head is taken via a 4M?7 resistor to ensure
that only low short-circuit current occurs if
the emitter head is accidentally contacted
or excessively humid air causes ‘flashover
from the emitter.

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

When the neon ceases conduction, the
charge on €10 will build up again and the
whole process will be repeated.

rs

construct a negative ion generator and
the electronics can readily serve as the
basis for experimenting with different
designs. Higher voltages are

unnecessary — and are not usual in
commercial designs — and can lead to
problems with ozone generation,
breakdown, etc. A connection is
available on the high voltage board for’

21



PROJECT : lon Generator

supplying an ‘accelerator on an
emitter head. It should be connected
via a 4M7, V4 W resistor. The
accelerator voltage could be tapped
off lower down the rectifier chain if
desired — we suggest at the junction
of C6 and C8.

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

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

BUYLINES

None of the electronic components for this
project should cause any supply problems.
The FX2242 is stocked by C.T. Electronics
(Acton) Ltd. of 267/270 Acton Lane, London
W4 5DG. Suitable steel needles can be ob-
tained from your family sewing drawer!
Failing that, any sewing accessories sup-

|| diameter enamelled copper wire.

i core bobbin first. Wind it in five or six neat

| bobbin so that they exit via different slots of

| ding — but don’t forget the centre tap.

" TRANSFORMER
WINDING DETAILS

Potcore: FX2242

Secondary: 125 turns of 0.2 mm diameter
enamelled copperwire.

Primary: 10 turns, centre-tapped, of 1.0 mm

The secondary is wound on the pot-

layers. Slip thin plastic sleeving over the
start and finish leads so that the sleeving is
held well inside the bobbin. As you finish
winding each layer, insulate it with 1 mm
mylar sticky tape (if you can obtain it) or
electrical insulation tape (a bit heavy, but it
will do the job). Wind the next layer on the
insulation of the previous layer, and so on
until you finish winding. Wind several
layers of insulation over the completed
secondary. Leave the start and finish wires
protruding from the different sides of the |

the assembled potcore.

Wind the primary over the secondary;
it can be wound bifilar (two wires together,
five turns, connect finish of one to start of
other to provide centre tap) or in one win-

Wind the primary so that its wires exit the
potcore opposite the secondary wires.

In operation, if you have breakdown |
problems (arcing sounds inside the potcore)
it means you have not wound or insulated

your secondary carefully enough and you'll

The assembled blinker, which we tinned with have to rewind the transformer.

solder to avoid sweaty finger marks and
oxidation. The cathode of D8 is at the
bottom.

plier can help you. The boards can be ob-
tained from our PCB Service at the prices
given on page 82.
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These are beauniuity manutaciuced Cabinats with an aluminium base
and 18 gauge steet sovers Theycame fitted with rubbertest (to please
the wile!). louveen for ventilatan #nd himished in an attractive two tone
hmish They make excellent cabinets for power supphes. remote
contrat unrts and many more projects

| METAL CABINETS

A £1.70 22
B £2-55 £320

RE[AY-A-QU]P 19 RACK MOUNTING CASE

" Top. botlom and raar cover remavable for sccess ® Plates nave heavy duty grey paint hirsh & Fro.c canel is
i heevy gavge — 3mm shu m % Strong, screwsd, cons ion throughout - screws included % Heavy gauge

driiled and as four mounting positions 10 choase from & Front penelis of brushed
nth hesvily chromed hendles ® = s i

Front Panel 480X 150 mm
Reof Case

425x 250x140mm
£2395 |
£19-50 | ‘
TOP ! ,
QUALITY = Or Free Standing

This 18 a professianal rack mounting cabinet that will allow you 10 get your aquipment off the bench Rack mounting
provides security 10¢ your sguipment and easy access for maintenance This Precision rack mounting cabinet has all of
the lagiures you would axpec) fram a protessional umit

| 8= 102(drx58(n}x a:qw)m 3
b = 150(d} x 6n) x 103(w)mm

C = 150(d) x 78{h) x 134{w)mm

d ~ t84(a) x TO(n) 2 160{wimm

RE[AY-A-OU!P

Bridge Rectifier| W o5 — 165

8 = 150(d) x 90(h) x 50{w)mm s = high impac* styrene

W POWERSINK

b - 136(d) x 113(h) x 60(w)mm —_— =
c - natural aluminium hd i‘ - SLIDE SWITCHES
s \ h ; 1P2T 0.10] 4P4aT pcg 045
i I N £N0 | 227 0.12{ 6P3T auknoe 0.45
} 2P3T 0.19| 1P2T Mom 0.20
s | 3P2T PCB 0281 ROCKER 6amp
dnillad 10 sccept two power tran 4P3T " 035 50\/
sistors of most types incluging T0-3 T0-126. TO P27 - 012 AC
20 10-66 Size 75(1} » 102w} « 25|d)mm Therme! ¥ .
e mavorg e e -Cn  1p4T . 0.26 ON/OFF 0,24
e R T R0IC 8] 30w [HEwT diEsTeanon 6P3T = 0.42¢ ON/ON 0.26
e Eﬁzon'rs & TRADE 3amp TOGGLE  mni
rate % UIRIES ARE
Order value under £5 00 | WELCDME. 250VAC ON/NONE/ON 0.85
l Add 50p. Pand Pkg TELEX 95801 GOTLX-G 250VAC ON/OFF/ON 0.88
Rela SPECIAL OFFER - .
"FQ—Ty' Relay+Base {2.95 P—NLOI_jg _52. SEIKO 30wSoldering lIron £2-95
(oI Two for £5-00 1N4oo12—33 RELAY~A-GUIP PRODUCTS
3 1N4QO02 — 3%p oat Lodge ,Stock Chase
12 ypg  Contact details: 1N4003— dkp Maldon,Essex.UK.CMS 7AA,
185 oM Samp at  28VDC/115 VAC 1N4004 —5p Tel 0621-57242 & 58686 (24 hour) -
2 ETI JUNE 1982



MICROCOMPUTER COMPONENTS

LOWEST PRICES - FASTEST DELIVERY

Device Prics | Davics Price | Davice Prics
7915 055 | 4010 0.35 | 4555 039
79L05 059 | 4011 0.12 | 4556 044
79L12 050 | 4012 0.15 | 4585 082
79115 050 | 4013 029
LM309K 090 | 4014 0.58 | 741LS SERIES
LM317K 320 | 4015 058 | 741500 0.10
LM323K 495 | 4016 025 | 74LS01 011
LM338K 475 | 4017 0.45 | 741502 D12
4018 0.58 | 741503 0.12
780 FAMILY 4019 029 | 741504 012
280 CPY 349 | 4020 058 | 741805 013
ZB0ACPU 390 | 4021 060 | 74L508 0.2
280 CIC 290 | 4022 062 | 741509 0.12
Z80A CTC 310 | 4023 0.17 | 741510 0.12
280 DARY 545 | 4024 0.35 | 741811 012
Z80A DART 570 | 4025 0.16 | 741812 012
780 DMA 895 | 4026 099 | 741813 022
280A DMA 1195 | 4027 0.30 | 741514 037
280 PID 285 | 4028 055 | 741515 0.12
280A PID 315 | 4031 1.85 | 741520 012
280 S10-0 1099 | 4033 1.80 | 741521 0.12
Z80A SI0-0 1199 | 4034 1.55 | 74L522 012
280SI01  10.99 | 4035 0.72 | 741526 0.15
Z80A Si0-1 1198 | 4040 054 | 741527 0.12
ZB0SI02 1099 | 4041 0.69 | 741528 0.15
Z80A S10-2 1198 | 4042 054 | 741530 0.12
MK 3886 1100 | 4043 059 | 741532 012
MK 3886-4 14.47 | 4044 0.64 | 741533 0.18
4045 1.85 | 741837 0.15
6800 FAMILY 4046 068 | 741538 0.15
6800 299 | 4047 068 | 741540 0.12
6802 399 | 048 0.54 | 741547 033
6B03C 1180 [ 4p4g 0.26 | 741547 0.39
bB09 999 | 4050 0.26 | 741948 0.59
6810 192 | 4051 059 | 741549 059
6821 1.25 | 4052 088 | 741551 014
6840 4.20 | 4053 059 | 741554 0.15
6850 150 | 4054 1.20 | 741555 0.15

BBC MICRO

UPGRADE KITS

Part No Description Price
BBC 1 16k Memory Upgrade Kit
BBC 2 Pnnter/User 1/0 Kit
BBC 3 Floppy Disc Contraller Kit
BBC 4 Analogue input Kit
BBC 5 Senal Interface and
RGB Connector Kit
BBC 6 Expansion Bus and
Tube' Kit
Special price for all kits purchased
together
(Converts Mode! A to Mode B)
4862 891 | 4055 120 | 74LS7%
6871411 1870 | 4060 0.79 | /41874
6884 107.] 4063 095 | 741574
H887 0.60 | 4066 0.38 | 7415/6
HYABS 911 | 4068 017 | 741878
bH7& 418 | 4069 017 | 741543
#84 1399 | 40/0 0.17 | 73LSK5
ARG 470 | 4071 017 | /31886
HRALS 19.11 | 4072 047 | /9159
RRL2Y 229 | 4643 0.19
[T 200 | a7 07
bERAL 470 | anlh 062
HEBAL 218 | 20i7 022 i73lsw
HBNG(A 11000 | 4678 D24 | 7415104
4081 0.4 | 7415112
6500 FAMILY 4087 D1g | 2418113
[ 345 | 8L 0.63 | 74181
Hi1, 299 | 2086 D6o | 741512
fho 475 | 4193 030 | 748128
(1 665 | 1702 069 | 7418124
507 039 | /A18125
808D FAMILY 4408 190 | 7415126
BOBLA 520 | 4510 D80 | 741513
8212 170 | 4511 040 | 74LS13A
H21¢ 060 | 4517 060 | 741513k
B2 180 | 4514 149 | 741813
P 385 | 4415 149 7415145
8201 319 | 4916 069 7418128
8254 795 | 4418 040 | 741514t
BHh 390 | 4719 028 | 7415153
4526 069 418155
CMOS 4000 B 471 149 | 7818156
SERIES 4527 120 | 7418157
4000 01§ 4,26 0.70 | 7415198
4001 001 | 4527 0.88 | 7415160
4002 013 | 4528 070 | 7418161
4006 060 | 4537 085 | 7415102
460/ 0.15 | 454} 099 [ 7415163
4008 0585 | 4543 009 | 7415164
4004 028 | 4553 290 | 7415169

Each

32.00

42.50
9.50
11.45

99.95

Devics Prics
7415166 084
7415173 088
7415174 048
7418175 045
741618t 128
7415190 049
7418191 049
7418192 049
7415193 045
7418194 030
7418195 039
7415186 057
7415197 059
7418221 054
7415240 0.00
7415241 089
7416242 078
7418243 0
7415244 0.80
7415245 0238
7415247 080
7415248 080
7415249 083
7415251 0.40
7418253 039
7415257 043
7415258 039
7415259 078
+ 7415261 195
, 7415266 022
7415273 070
7418279 0.30
7415283 044
7415290 054
7415293 045
7415365 034
7415366 038
7418367 0.34
7415368 035
7418373 0.70
7415374 070
7418375 047
7418377 0.70
7415378 0.60
7418379 064
7415386 028
7415390 054
7415393 059
01L SOCKETS
LOW PROFILE - TIN
8 pin 007
14 pin 0.00
16 pn 0.09
18 pin 0.13
2C pin 014
22 pin 0.7
24 pin 019
28 pie 025
40 i 028
LOW PROFILE -
60LD
8 pin 022
14 pin 02¢
16 pin 031
18 g 0.33
20 0.35
22 pin 040
24 pin 042
28 pm 054
40 pin [13:1]

ZERD - INSERTION
FORCE 0IL

24 pin 830
28 pn 740
a0 oy 8.80
CRYSTALS

1 Mz 280
1008 MMz 290
1HA32 MMz 220
A68h4 MH, 2.5
4 Mhy 185
& W, 190
8 MH; 195
14 MH. 345
UNF
MODULATORS

f MH; a7
R MH, 440
NEW)

NEC 12" MONITOR
CHSITO fute
comgaten splay
bl st speuker dre

amp Greer phigspti
[oIEYH] 140.00
(€10 carmage & VAT
EPROM Erasers

V141-14 epon
capacity built in tuner
78.00

1415 carnage & VAT

VISA

Devica Price
MEMORIES
21141-200ns 084
21141-300ms 084
(GTE-special tor
ACORN) 155
2708 450ns5 3.00
2716 450ns 175
(Single + 5V)
2532 450ns 420
2732 450ns 400
4116 150ns 084
4116 200ns 0.70
4118 150ns 6.00
4118 200ns 390
5516 200ns 975
6116LP150ns  10.83
6116LP200ns  10.00
6116P 150ns 525
6116P 200ns 495
CRT CONTROLLERS
EF6845p 950
EF9364P 504
EF9365P 62.80
BUFFERS
811595 080
811596 0.00
811597 090
811598 0.90
8126A 1.20
BT28A 120
8195 135
8T97A 1.35
8798 145
DATA CONVERTERS
INA2SE-B 345
INA2GE-8 300
INA27E -8 599
ZN428E-B 475
INA29E-B 2.10
INA32CJ-10 28.09
IN433Cu-10 259
IN44D .63
IN432E-10 13.00
INa47 14
INA48 6.85
INa4g 3.20
FLOPPY 0ISC
CONTROLLERS
17N 17.12
FD1791 2.8
FD1793 3261
FD1795 35.33
WD1391 45.50
w01393 45.50
wD1395 45.50
WwD1397 4550
w02143-01 5.45
w1691 10.87
MISCELLANEOUS
SUPPORT CHIPS
AY-3-1015 299
AY-31271 795
AY-3-8910 5.99
Av-5 1013 299
AY-5-3600 785
AY-5-2376 599
0P8304 450
MC 1488 055
MC1489 055
M{3446 295
MC3448A 425
ML3480 795
MC3487 295
MC144)1 694
MC13a17 799
RQ-3-25131L 8.99
R0-3-2513U 5.09
ULN2BO3AI2031 D684
VM CHIPS
INASCe 781
ZN45S0F DVMKIT 25.00
UNEARS
LM3DTAN 0.25
LM30BN 089
LM31IN 009
LM319N 214
LM324. 0.30
LM348N 0.59
LM555CN 0.18
LM5SREN 045
LM725CN 320
LM7410N 0.14
LM747CN 684
LM748CN 034
REGULATORS
7805 0.39
7812 0.39
7815 0.39
78105 0.29
78L12 0.29
78L15 0.29
7905 055
7912 0.55
OFFICIAL NS
ORDERS
WELCOME

24 FOUR TELEPHONE SERVICE FOR
CREDIT CARD USERS

« Free Reply Paid Envelope with every order &

# All CWCU's receive a voucher value €1 against future purchase #
* All prices exclude VAT & P 8 P (0.75) (Free on CWO's over £10) *

QUANTITY
DISCOUNTS
AVAILABLE

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

MIDWICH COMPUTER CO. LTD.

DEPT ETI. HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1HQ

TELEPHONE: (0284) 701321

ETI JUNE 1982

TELEX: 817670

For the man who has
everything else. . .

there is the ETI binder. Spend your nights enjoying the

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

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

ETI Binders cost £4.25 each for UK residents, including
postage, packing and VAT. For overseas orders add 30p.
Send the completed coupon together with your remittance
to:

ETI Binders, Argus Specialist Publications Ltd,

513 London Rd., Thornton Heath, Surrey CR4 6AR.

Please allow three-four weeks for fulfillment of order. J

.

ORDER FORM

Ylease send me ETI Binders. | enclose cheque postal order for

{
f

I wish to pav by Access Barclavcard. Please debit my account

T T TTTL)

GO T IITITIT T ]
Stgnedd

Name

Vddddress

8
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<4< LESS THAN £20 =~

SUITABLE FOR
BEGINNERS

SUPERKIT
NO SOLDERING!

[ ———————_U |

wonders of digital
how quickly

Learn the
electronics and see

1w vDigitaI[IedmnicKil you are designing your own
:, suitable for beginners circuits. The kit contains:

seven LS TTL integrated circuits,
breadboard, LEDs, and all the
DIL switches, resistors, capacitors, and other components to
build interesting digital circuits; plus a very clear and
thoroughly tested instruction manual (also available sepa-
rately). All this comes in a pocket size plastic wallet for
only £19-90p inc VAT and p&p. This course is for true
beginners:
- needs no soldering 1ron.
- asks plenty of questions,
helpless.
- teaches you about
subsystem checking.
- the only extra you need is a 43V battery (Ever
1289, or similar), or a stabilised 5V power supply
Using the same breadboard you may construct
millions of different circuits.
This course teaches boolean logic, gating, R-S 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.
1t is supported by our theory course

DIGITAL COMPUTER LOGIC AND ELECTRONICS €850 £6.00
for beginners, and our latest, more advanced text,

DIGITAL DESIGN £7.00

but never leaves you stuck and

fault-finding, improvisation, and

Ready

literally

Please send for full details (see coupon below).

GUARANTEE No risk to you. 1f vou are not completely
satisfied, your money will be refunded upon return of the
item in good condition within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT 16 RIVERMILL
FREEPOST, ST 1VES, CAMBS, PE17 4BR. ENGLAND.
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022

All prices include worldwide
please ask for prepayment invoice).

SUNLE

postage fairmail 1s extra
Giro A/c No 2789159.

Please allow 28 days for delivery in UK

Ypnpepepeysysrt Y T L LU T DL L L Lo L L) - ..

Please send me:
...... SUPERKIT(S) @ £19.90

...... Free details of your other self-instruction courses.

1 enclose a *cheque/PO payable to Cambridge Learning Ltd
(*delete where applicable)
Please charge my:

*Access / American Express / Barclaycard / Diners Club

Eurocard / Visa / Mastercharge / Trustcard
Credit Card No

Expiry Date....s.

Signature..... [ G e e e g e e s e e e B B R 0 o8 o g 00 0

Telephone orders from card holders accepted on 0480 67446

Overseas customers (including Eire} should send a bank draft
in sterling drawn on a London bank, or quote credit card

number.
Name...... P s e e mae e parn ey ek T B e Y a0 T
Address..cvicivrrranroerns [ ST S SN S 110 o b © 0 o 00k 0 o Jo o

Cambridge Learning Limited, Unit 16 Rivermill Site, FREEPOST,
St Ives, Huntingdon, Cambs, PE17 4BR, England. (Registered
in England No 1328762).

com mee GEe o ) G o S oS D JED G - o e
— e e CED S GED GED G G CED GE e E—— G

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 transformers in
a range of 98 types. .

QOrder using
rooe Jsenes]seconoam| aws Temce T ect T the FREEPOST
No Vos | Currert [inc VAT | ex vaT |
W L oo| ees [ 750 ez | g coupon below.
70%30mm| 1xo11 | 9e9 | 166 [+0870|+087
oaskg |1xor2| et [ 1o | PP PP Trade enquiries are welcome
Regmdhan @3 The 1Y 100
;;g:: ;g:;g g ?,3 Supplied with rigid mounting kit with centre bolt,
o6 | +ps | 060 steel and neoprene washers. GUARANTEED 5 YEARS
1X017 +
O] ek Rk Tme | |SERES s&cuwmnﬂ AMS | PRICE | PRICE
50vA | 2x010 646 ;;6 £583 | €493 No Currenl |inc VAT | ex VAT
3omm{ 2X011 9+9 7 +
aooxq]ig ;xow; 2+12 | 208 ’ptx‘p‘o sl 2ovah | exm2| 12417 | 938 1183 {61006
Regulaton | 2X013 | 15415 | 166 10 x4smm| BXO13| 19+ 15 | 790 |+E173 e 73
3% | x0ap 18418 | 138 20Ky | 6X014f 18+18 | 829 | PP | PP
X015 27422 113 Regulation | 6X015) 22422 | 511
016 | 25425 | 100 sxoi6| 25425 | 40 |
207 30+30 | 083 6x017| 30430 | 375
028 10§04y BX018| 35435 | 321
a0g| 0 |02 6X026] 40440 | 281
x030| 20 [o020 6X025| 45445 | 290
BX033| S0+50 | 225
sova | 00| 646 | 681 [£65) | €547 6x028| 110 | 204
90 x 30mm | X011 949 444 qe€143[+0143 0 | 6X029 220 102
1K wo12| 12412 | 333 | PR | PP ex030| 240 | 093
Regulation | 3X013 | 1h+15 | 266
2% X014{ 18418 | 222 30va | ko3| e 1000 1367 | €166
Bowm| 2e7 | 181 10x50mm| 7x01a| 18418 | 833 [+E172}+6173
X0 | 25425 | 160 26K | ix01s| 2222 | 682 | PP | PP
;07| 0430 | 133 Reguiaton | 7X016| 25+ | 600
08| e | o7 % 7017| 0+30 | 500
o9l 220 |03 7X018| 35435 | 428
3x030] 240 [ 033 7%02%6| 40440 { 375
. O] dheaw | 333
20vA | ax0i0| 6+6 [1000 f€755 | €638 7033 s0es0 | 300
goxa0mm | axotr [ 949 | 666 |e£14a3feL1 a3 7028 g | 272
12Kg |axo12| 12412 [ 500 | PP | PP mos| 20 T3
Regulairon | 4X013 | 15+ 15 1 400 7X030 240 129
MNP 4ax014 18+ 18 333
ax0s| 2e2 | 272 s00ve | 8x016[ 2ne2y [1000 | £1817 1 €1553
X016 | 5+29 | 240 140x60mm | 8x017 30430 | B33 |+£205[+€205
4x017 | 30430 | 200 4Kg 8X018| 35435 | 714 | P/P PP
08| B+ |10 4 Reguiaton | 8X026| 40440 | B25
08| 10 109 ] 4% 8X025| 49445 | 59
x| 220 |05 i 8x033 50+ | 500
ax030| 40 | 0% gxmz Bhesh | 454
x028| 1 454
60VA  [oxo11{ B+9 | 889 |£992 | €844 8X029 ?73 22
10X 40mm | 5x012 | 17412 | 666 |+£143 [+€143 sl ka0 | 208
18Kg 6x013 | thy+1s | 533 | PP PP
Reguiation { 5X014 18x18 444 625 VA 9x017 30 +30 1041 ]€2510] €54
8%  |5xo1b| 22422 | 363 140 x 75mm | 9x018| 35435 | 892 [+£220]+£220
5X016{ 9425 [ 320 5k | oxoes| 40edp | 781 ) PP PP
5x017 1 30+30 266 Reguiation | 9x025| 4b+45 694
SX018 | 35+34 228 4% 9X033( 50+ 625
5x026 | 40+40 | 200 ; 9xpa2| 54455 | 568
5x028 | 110 145 axges| 10 568
X028{ 20 | 072 x0x9| 220 284
sx030] 240 | 066 axo| 240 260

IMPORTANT : Regulation — All voltages quoted are FULL LOAD. Please add regulation figure to secondary
voltage to obtain off load voitage.

The benefits of ILP toroidal transformers
iLP toroigal transformers are only half the weight and height of their laminated

equivalents. and are available with 110V, 220V or 240V primaries coded as follows

For 110V primary insert "0 in place of "X in type number

For 220V primary (Europe) insert ~1" in place of “X " in type number.

For 240V primary (UK) insert 2" in place of "X " in type number.

How to order Freepost:

Use this coupon. or a separate sheet of paper. to order these products. or any
products trom other ILP Electronics advertisements. No stamp Is needed if you address to
Freepost. Cheques and postal orders must becrossedand payable to ILP Electronics Ltd: cash
must be registered. C.0.D. — add €1 to total order value. Access and Barclaycard welcome.
All UK orders sent jwithin 7 days of receipt of order for single and small quantity orders
Also avarlable at Elecuova\ve Maphn, Marshalis, lechnomatic ang Wattord Eiectroncs

Please send me the ollowmg
ILP modules . -

Total purchase price

{enclose Cheque D

Postal Orders D int, Money Order [:]

Pleasedebit my Access/Barclaycard No, I
Name . . I
Address

Signature

ET6/6 Post to. ILP Electronics L1d. Freepost 2. Graham Bell House Roper Close
Canterbury CT2 7EP, Kent. England

Teleohone (0227)54778: Techmcal (0227) 64723 Telex 965780

{a duvision of
ILP Eiectronics Ltd)

TRANSFURMERS 4
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POWER AMPS

PRE-AMP
MODULES

SEND COUPON

(NO STAMP NECESSARY)

LL.P CATALOGUE
AND OPEN UP
TOA

NEW WORLD OF
QUALITY &VALUE

ETI JUNE 1982

It's the chance
every constructor wants

it's something you have always wanted....something to build
your equipment into that's smart, modern, strong, adaptable
to requirement and not expensive. The ‘UniCase’ is yet another
triumph of I.L.P. design policy. It presents totally professional
appearance and finish, ensuring easier and hetter assembly to
make it equal to the most expensive cased equipment,

The all-metal ‘UniCase’ is enhanced by precision aluminium
extruded panels engineered for speedy and perfect aligned
assembly within a mere five minutes. Designed in the first case
to accommodate I.L.P. power amps with P.S.U’s, the range
will shortly be extended to house any other modular projects.

WHAT WE DO FOR CONSTRUCTORS

Our product range is now so vast we cannot possibly hope to show it
all' in our advertisments without overcrowding or abridging
information to the point of uselessness, So we have devised a solution
which we invite you to take advantage of without delay, ALL YOU NEED
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE
OUR NEWEST COMPREHENSIVE |.L.P. CATALOGUE POST FREE BY
RETURN. It gives full details of all current I.L.P. products for the
constructor together with prices, full technical and assembly details,
wiring and circuit diagrams etc. and it's yours, FREE. You don't even
have to stamp the envelope if you address it the way we tell you.

L P

ELECTRONICS LTD.

FREEPOST 4
GRAHAM BELL HOUSE, ROPER CLOSE, CANTERBURY CT2 7EP
Telephone Sales (0227) 54778 Technical Only (0227) 64723 Telex 965780

FREEPOST

Mark your envelope clearly FREEPOST 4 and post it WITHOUT a stamp to .

I.L.P. at address above. We pay postage when your letter reaches us.

FOR YOUR FREE [yitysieiilelspeiiol it BN 5 S

To: LL.P. ELECTRONICS LTD.

PLEASE SEND ME IL.P. CATALOGUE, | "ame'

POST PAID BY RETURN
Address:

| HAVE/HAVE NOT PREVIOUSLY

BUILT WITH L.L.P. MODULES

SN LS S G A S E— WMENRE AR I B R SN G N IS e S AN
I.L.P. products are available also from Henry’s, Marshall’s, Technomatic & Watford.

h————



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

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

Experiment has shown that the sup-
ply surge (typically 300 mA by 100 ns} is
roughly halved by using pin 3(OUTPUT)
of the 555 to charge/discharge the
capacitor rther than pin7 (DISCHARGE}
and a resistor to V + . It is reduced to less
than 25% of its typical size by using pin 3
and wiring the capacitor to V+, and is
then small enough to be removed by a
100nF capacitor between the supply
rails.

This gives the circuit shown, a
‘surgeless’ clock with frequency f = 6RC

g |4
NC O—7—
(SEE
. TEXT) 161
—_—
00n
NCO—
5
NOTE: 1
IC1 IS NE555 OR
EQUIVALENT (g/

(R inohms, C in microfarads), mark/space
ratio of typically 3:2, and voltage swing
of 1to11 V. These figures were found us-
ing a load impedance of 330k; the fre-
quency is affected if load impedance is
less than about 10 x R, but if low im-
pedances are to be driven, pin 7 can be
used and the load wired from pin 7 to
power: alternatively, a 1k5 reistor can be
taken from pin 7 to power and the load
put between pin 7 and ground, though
this reduces the available voltage swing
atpin7.

With the component values shown,
this clock runs at 2 kHz and produces a
nice clean square wave with low rise
times.

— O
12V
{V+}

Stylophone With

Memory
J.R. Walker, Norwich

This single-octave ‘stylophone’ can
store and play back over a minute of
music (two in ‘slow mode). The key-
board was constructed by pushing draw-
ing pins into a plastic boxontowhichaC
to C keyboard was drawn. The drawing
pins are numbered one to twelve; this is
just the order in which they are scanned
and it doesn’t matter what notes they ac-
tually are, since they are manually tuned
by the presets PR1-12. LED1 indicates
that no more memory is left, while SW2
allows you to stop in the middle of
playback/record without affecting the
tune. The unit is automatically reset
when switching from play to record, and
by leaving it on reset you can play tunes
without affecting the one in memory.
Like magnetic tape, recording complete-
ly wipes out what was previously record-
ed. To obtain the best results, record in
‘slow’ and play back in ‘fast’, since one
finger playing is not a speedy operation!

In ‘fast’ mode 1C6 oscillates at about

8

+5V

I

5 LS1HRX2T5R

163 D3 Ic2 = AAAA
‘ ed ax
13
2 [1]3 11 s 1a 7 {11]a
7 1 )
prawing | 1] 3] 5 1 8 | 10 12
PINS ﬁ LS1
PR1-6 NOTE:
IC1,2 ARE 40228
L L 5 IC3 1S 4069B
—t 4 IC4,6 ARE 555
AkL ?zEz%ETS ) IC5 IS 4013B
RE 220k 5V 1 IC7 1S 2102
10 IC8 IS 4040B
. D1-4 ARE 1N4148
p LED1 IS ANY LED
100k, 5
ANy 15 = +5Y o-—T—-——-l i
" . |10 P L AL
E 8 9
: 2, 3 N
7 SW3a 3 SWab Is P
- o i RECORD
8 [ 5 1
+5YV O——tt 7 3 1 3 A7 Bt
o 2 2 lcs Wac { RESET
START c 100k 1 3 3 [
4 8 11 16 13 PLAY
stop| W2 10 15 12
STYLUS 6 Y
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IC3b J K3 9 B |8
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NOTE:

IC1 1S LM3914

1C2-7 ARE 40178

IC8 1S 4011B

D1-4 ARE 1N4001

LEDS ARE STANDARD 0.2 RED
R1 IS 3M9 + 220k + 36k IN SERIES
R2 1S 1M5 + 150k IN SERIES

R3 1S 820k + 2k7 IN SERIES

R4 IS 390k + 15k IN SERIES

R5 IS 150k + 6k2 IN SERIES

R6 1S 68k + 5k1 IN SERIES

R7 IS 30k + 1k5 IN SERIES

R8 IS 6k8

R9 IS 2k4

Y
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e
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150mA 90V
TRANSFORMER

Y

10 Hz, causing IC1 and IC2 to scan the
keyboard (each one clocks on by one
alternately). IC4 is held off by IC3a. If the
stylus is placed on one of the drawing
pins, nothing will happen until the
counters get to that pin. At this point they
stop and IC4 turns on, producing a note.
The pitch of the note depends on which
preset is driving pin 7 of 1C4. The note
stays on unti} the probe is removed from
the pin, whereupon everything carries on
as before.

With each pulse of 1C6, IC7 clocks
on once, counting from 1 to 1024 in the
memory. IC8 remembers if a note was
played at that point. On playback all
counters are reset and |C8 plays back the
tune, taking 1024/10 or over 100 seconds
to do so. Slow mode takes roughly twice
as long.

The power rail (5V at 200 mA)
should be well smoothed (say 1000uF-
3300uF) to preserve the memory if the
supply flickers (memory is lost on power-
down). Although the circuit doesn’t draw
anything like 200 mA the capacity to
deliver this current is important as 1C4
and 1C6 can draw heavily on the power
rails.
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Solid State Scope
Using LEDs

G. Durant, Selby

This ‘scope’ is completely solid state,
with the absence of the cathode ray
tube. The tube is replaced by a10 by 10
matrix of LEDs which provide a smaller,
more robust substitute. The Y input is
connected via a series resistor to IC1, an
LM3914 whichis an LED bargraph driver.
The {C is used in the dot mode and
therefore, if a waveform is applied to the
Y input, a single ‘dot’ will appear to move
up and down with the voltage from the
wave. Input sensitivity is adjusted via
SW1, which brings different series
resistors into circuit. The resistors are
odd values and are made up by placing
two or three in series. If 1% resistors are
used, an accuracy of about 0.25% can
be achieved.

The LEDs must be spaced 1cm
apart, bothonthe Xand Y axis. The use of
an LED matrix screen means that the
scope can be very thin — in fact pocket-

size. Also, an LED screen does not need

22p

2 Tl sw2
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very high voltages to work it, so batteries
could be used. The only problem is that
at high frequencies the resolution is not
as good as it could be, although the
scope can be used nevertheless at fre-
quencies up to 1 MHz.

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

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

The scope can be expanded to use
more LEDs, or to have a trigger device.
For the beginner, however, the scope
shownwould be sophisticated enough to
be of great service.



QUALITY DOES NOT HAVE

TO COST VERY MUCH!

60/80 watt sysiems

Heavy magnet.

30/50 watt system

HIF20ESM 8" bass mid van%e For 30/50 watt systems roli surround

treated cone. 4 ohm £6.958 ohm £7.95

HIF878SMQ 4" closed back mid range for 30/50 watt systems £5.50
HD100D25HA 1* dome tweeter. 4" frame for 60/80 watt systems £595

All models for 8 ohms unless stated. (UK Post etc Speakers 70p. tweeters and mid range 50p)

AUDAX HI-FI - SPECIAL PURCHASES

HD20B25H4C 8" Bass mid range Bextrene cone. 40/60 watt systems £9.95
HD248452C 10" high performance bass Foam suspension

H013B25H4C 5V, bass mid range Bextrene cone 40/60 watt systems E

H013825J Smaller magnet version
HIF20JSMC 8" bass mid range foam surround. “square stlver front

£1295

£595
£8.95

TV SOUND FROM YOUR HI-FI (MK {11} |

High quality TV sound converter,plugs into aerial
socket of your FM tuner 9 volt battery operated
(battery not supplied). Nothing to look at
listen! Covers all U.X. UHF Channels.

*Fitted slow-motion drive (Mk 1I)
Four button push-button version £14.50 ¢/p 65p. (UK Postelc. 65p)
On Demonstration tor calers to 301 Edgware Road.

but just

£1150

PIEZ0 TWEETERS m";ﬁ,':mmm“wm
1 Mid-range hom

diacolpaigroups 10264 830

ZYMMmlwhrﬁlﬁdp- 10064 546

3 Pogular ifi and dsco WEA E46

1 et typa b WA 1346

5 Aound varsion of No 3 A ES
@ 6 Baxed froe standing b piezn ] WIA 8%
4 UK Post Free O Demonstration to callrs

ORDER BY POST (OR PHONE) OR CALL IN

[~ ] Cubegate Limited

SPECIAL OFFER

1-24, 25—99
21141450 90p 85p
2114L-200 225p 210p
2716 (+5V) 459p
2532 450p 400p
2732 450p 400p
4116-200 90p 85p
6116-150 560p 500p
CONNECTOR SYSTEMS
10. CONNECTORS | D-CONNECTORS DIL RSO
HEADER {Groy)
No.of  Header Ressp- T~ I;w:z 25 way 37 way PLUGS 0way ™

v %
Soder I0C | Mwwy 1050

20
o

o T | wm G ey | BN H®
500p i
50p
£8.50

16 pin 3 1o =
o
Hood 100p 100p 100p 2pin 100p 150 ;3:‘,‘.; ﬁ
. 3op 310p 600p | 37 way Centromix Type Plug pn W0p 225 Sway  370p
JUMPER LEADS couEgggons EURUO .
. ] N CONNECTOR
267 Ritbon Cable with headers - 0 n.g' lindirect Edgo Conn
* 18 way - 1 DIN STD
fC.N ;:g: g g“g: m 2x2wsy N 170 41617 21 way m 1:;
S e, IxBwy  Wp - 41617 31 way 20 2000
NMM e e | 17Een  Be 20 E22x Ty e B
ted 18 20 Z00p m';' 1x43way 260p - Angled 2 x Rway  350p 480p
Jn i 12 g | e - GE23Dwey  IMp Alp
26" Hobbon Cable with D Conn, %:?‘,’x;"v 7m “'_"" el 5 450
25 way Male 500p Female 550p $100 Conm. ”;7 ";LPVCM‘ C. . hor:zss

ALL PRICES
INCLUDE VAT

AUDIO ELECTRONICS 7%=

301 Edgware Rd. London W2 1BN

Tel: 01-724 3564

Catalogue

send large
Also at Henrys Radio 404 Edgeware Rd. W2 20p SAE

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 90p EACH
POSTAGE 15p PER PACK
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

——
MN2. 200 ‘%4 & Y2-watt Resistors

MN3. 100 1 & 2-watt Resistors

MN4. 50 Wirewound Resistors

MNS. 100 metal oxide Resistors 1,
2% and 5%

MNG. 12 asstd potentiometers

MN7. 25 asstd skeleton pre-set Resis
oI5,

MNB. 50 asstd Electrolytic Capacitors
MN9, 100 asstd Ceramic Capacitors
Plte, disc, tub and monolythic etc
MN10. 100 mixed capacitors Polyester.
Poulysiyrene, Metallised. Radiat and Ax:al
types.

MN11. 20 asstd Silver Mica Capacitors |
MN12. 8 Tantalum Bead Capacitors
(useful values)

MN13. 20 asstd Transistors BC. 2N
Senres + Power etc

MN14. 40 IN4148 Diodes

MN16. 20 min. wire-ended Neons
MN17. 2 12 volt Relays Ex nearly new
equip

MN18. 3 Encapsulated Reed Relays
9-12v. coll, d -pole and t -pole

MN19. 2 24.volt Relays Ex nearly new

equip

MNZO 1 240-110 to 12-volt. 100ma
Transformer

MN21. 1 240-110 10 24-volt 100ma
Transtormer

MN22. 8 2" Led s with clips, 4 red 2
yellow, 2 green

MN23. 300 asstd screws, nuts,

washers. self-1appers etc
MN24. 100 asstd small springs

MN27. 200 stems, grommets. spacers
cable markers, plastic screws, sleeving, tie
wraps etc

MN23 75mts equipment. wire. asstd
colouis and sizes

MN31. 12 asstd. trimmer capacitors
compression film A spaced elc

MN32. 15 30pF Beehive timmers
MN233. 20 coil formers, ceramic. plastic,
reed relay etc

MN34. 25 min. glass reed switch
MN35. 10 asstd switches. toggle. shde
micro etc.

MN37. 10 asstd audio connectors Din
phono etc

MN38. 1 PCB with triac control IC data
nc

MN39. 1 oscillator PCB loads of com-
ponents (no data)

MNA40. 50 Polystyrene capacitors
MN41 12 BC549C (Plastic BC109C)
Transistors

MN42. 10BC107 Transistors

MN43. 10 BC108 Transistors

MNA4. 10 Screwfix S.P.C.O min slide
switches

MN51. 10 x 0.2" Red LEDs

MNS52 20 x 0.1 MFD 25V Ceramic disc
capacitors

MN54 20 x 0.01 MFD 25V Ceramic disc
capacitors

MNS6 10 14 pin low profite IC skt. DIL
MN57 10 16 pin low profile IC skt. DIL
MNS8. 2xCA723 Voltage Regulator
MNS9 3 places of Verdoboard. Useful
sizes. Min total 35 sq inch

MN62. 10 x 0.125" Red LEDs

MNB3. 50 mixed polyester caps C280
Siemens etc

MNG64. 5 Press to make min_switches
MNG69 4 min push to break switch

CHORDGATE LTD. oox

75 FARINGDON ROAD, SWINDON, WILTS
TEL: SWINDON (0793) 33877

RETAIL SHOP AT ABOVE ADDRESS! SCHOOLS,COLLEGES, OFFICIAL ORDERS WELCOME

PLEASE QUOTE NO. OF PACKS WHEN DRDERING

BOOKS (NO VAT) (p & p 50p/book)

Prog the 602 £10.75 Motoroka Micro Comp HB Sinclair Prog./Real App. £6.95

6502 Appheations £10.25 $600 Micra HIB M 50 Rip Roaring Games £4.95
Prog. & Interfacing 6502 £1050 Getting Acquainted ZX81 £495 | 2(B1 Pockaet Book £5.95
8502 Assy. Lang. Prog. £12.10 Hints & Tips ZX81 £425 Atom Business £1.95
Prog, the Z80 £11.95 Mastenng MIC Code ZX61 £595 | Alom Magic Book £5.95
780 Master Data Book £6.50 MIC Lang. Made Stmple 2X81 £895 | Getting Acqueinted ATOM £1.96

Prog. on BBC Micro £5.96

ACORN ATOM

Basic Built 8K + 2K £135 Expanded 12K + 12K £180
(p&p £3 per unit) (expanded unit includes F.P.From)
ATOM PSU £7.00 {(£1.20 p&p) 3A5V Regulated PSU £22 (p&p
£2)
F.P.ROM £20 1K RAM (2 x 2114L) £2 Tool Box ROM £25
New colour card £32
ATOM SOUND BOARD: Kit comprises of a PSG, VIA and a
2K ROM with demo program and connectors. The board can
be plugged into the ATOM Bus to provide paraliel and serial
output ports and audio output to mini speaker or hi-fi amplifier
Complete Kit £35
ATOM VISION: See April/May PE for project details.
Interesting experiments with computer measurements and
tracking. Complete kit £46 Software Cassette/demonstration
£46
Full range of software available ex stock
Send for our detailed ATOM LIST
SPECIAL OFFER: ACORN INTRODUCTORY PACKAGE
£10 (including interactive teaching, financial planning,
household and games pack)

PRINTERS

SEIKOSHA GP100A dot matrix printer, full graphics, doubie
width characters up to 10’ paper width, self testing.
£199 + Carriage
EPSON MX80 F/T 9x 9 Matrix Printer. 80 CPS bidirectional
with logic seeking condensed, emphasised and enlarged
chargers or full graphics
MX 80 F/T1 £350 MX80F/T2 £350 + Carr
BMC 12"’ Green Screen, 18 MHz bandwidth £149

SOFTY I

The complete microcompressor development system for both
Engineers and Hobbyists. You can develop programs, debug,
verify and commit them to EPROMs. Will accept most +5V
EPROMs. Can also be used as a ROMULATOR. Full review in
September ‘81 P.E. Built unit complete with PSU and TV lead

™ 16K DRAM CARD

Low CBT Memory expansion system for 6502, 280 and 8085
based microcomputers. Kit complete with PCB, all ICs and
sockets (Exluding Rs and Cs) £26.00
BBC MICRO MEMORIES CONNECTORS
NOW AVAILABLE
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74 SERIES 74285 200p | 74LS374  70p - | 4076 60p | LM394CH 300p | spgsis  750p
TS 08 mus B lun &) 4ol sws m | COMPUTER COMPONENTS
7401 1p| 74293 1 L 407 b,
7402 12;': 74298 1%2 7415378 so:‘ 4081 16.': LM711 0p | TA7205  90p |CPUs 8279 550p | 745471 @50p | DM8131 376p | FD1793  £32 | 15.000MHz
7403 12p| 74365  40p [ 7415330 SBp | [ 4082 16p | LM733  T0p | TA7222 180p | '1g02Ce 700p | 8284  30p | 745473 8B0p | DPB304 460p | FDI79E  £35
7404 12p| 74366 40p | 745393  50p | [ 4086 72p | LM741 18 | TA7310 180p 26504 £12 8288 £11-| 745474 860p | DSB830 140p | FD1797 £37l 16.00MHz 200p
7405 18p | 74367 40p | 74LS395 190p | [ 4089 150p jf LM747 70p | TBAB41AXI 6502 400p TMS9918  £60 | 745570 650p | DS8831 140p | WD1691  £16: | 18.00MHz 200p
7406 25p | 74368 86p |:74LS399 200p | | 4093 a0p | LM748 35p 3 6502A  500p Z8OPIO  280p | 745571 660p | DSBB32 250p | WD2143 B50p | 18.432MHz
7407 25p | 74390 100p | 74LS445 110p | | 4094 150p |- LM1871  450p, | TBAG41BX1 6802 B0p ZBOAPIO 300p | 745573 950p | DS8833 226p 1
7408 14p| 74393  100p | 74LS540 136p: | 4095 9p | LM1872  450p 300p 68802  790p Z80CTC  280p psss36  160p | CHARACTER | 19.968MHz
2409 15p) 74430  120p | 74LS541 138p ' | 4096 86p | LM1886  700p!| TBAGS1 200p 8809 8s0p | Z80ACTC 300p | EPROMSs Ds8838 2250 | GENER- L
7410 16p 7415640 200p | 4097 340p | LM1889  350p.| TBABOO  90p 68809 £1a4 | ZBOADART fB Ty g5 | LF13201  460p ATORS 20.000MHz
7411 20p| 748 SERIES | 745641 200p | 4098 90p [(LM2017 200p | TBASTO 100p | 6gooF  £15 | ZB0ADMA 10| 1702 MC1488  SBp
7412 20p| 241500 Yo | 74 5642 2000 | 4099 oop | LM3302 9%0p|| TBAB20 90p | go35 2505 | 280500 €9, 2516(+5v12p | MCiags  6bp | Ro-3-2513UC | 26.690MHz
7413 2p| 741801 120 15405643 34p | 4501 28p || LM3900 i| TBA%20 2000 | gp39 fa| 28si0 91| 282 | wcaas 950p 700 | 4 1
7414 @p| 14302 1| Jaisees 2ip | 4s02 Top | M35 o || Tajgi) 280 | omoa amp | Z0SI02 )| =l S MCs 0 | no32513LC 27.145MHz
7416 25 74LS645 250 4503 50p |' i p 085A 4
7417 mp| 1S 12| 7066 200p [M3914 20p' [ TCA210 30p | nasoso 3 | ZIFSKTS 2116(+5V128 | MC3ass 500p | sn7aszczaN | 38.6B07MM:
7420 1p| 24105 B0 | .4 /c669 200p | 4504  75p | LM39T5 26pi| TCA220 3B0p | TMS9980 £20 | (TEXTOOL) T8 sona 0P | mc3487 300 fof|
7421 20p| J4-S08 460 | 745670 170p | 4506 3p | LM3916  22%5p| | TCA940 178p | 78 24 | 24pin 6 (350ns MC4024 X25p 48.0MHz 175p
74E09 5P LM13600 110p| | TDA1004A300 ; 500p | mcagas 32%p 55.5MHz 400p
7422 2| 740510 16p | 24LSB2 400p | 4507 40p P | z80 20p | 28pin £8 | 2732(300ns) CRYSTALS sMHz  300p
7423 2p P | 7415684 400p | 4508 200p | M51513L 300p| | TDA1008 320p Z80A 360p 40 pin £10 MC14412 900p n z
2425 z7p| 14150 1 4510 p | M51516L 500p. | TDAI010 26p | 2308 €15 TR ULN2003A100p | 32.768KHz100p | 145-80MHZ
7426 0p{ 241312 180 | 545 gERIES 4811 50p | MB3712  200p'|-TDA1022 620p | goss &2 | MEMORIES 7500 | (IN2004A100p | 3000k, 3
7427 2p 74L513 2p | 74500 60p | 4512 65p | MCI310P 150p, | TDA1024 120p A 400 UARTSs 75107 180p | 200kHz 280p | KEYBOARD
7428 2p| JaS1s 40174500 60p | 4514 150p | MC1458  &0p'| TDA1034B250p 208, 0 75110112 1600 | oMz 290 | ENCODER
7430 1p| 24515 3P | 7as0s  e0p | 4515  150p | MC1495L 3%0p | TDAI170 300p 210250 1206 | av3-t015e 75114/15 160p | 1 00BMHz 276
7432 Bp| jaiss1 150 | 74505 e | 4516 Top | MC1496  70p | TDA2002v325p SUPPORT STITA. 2000 300p | 75121/22 140p | 15MHz 4B0p | AY-6-2376 700p
7433 zp| T3} (2P| 74s08. 7Ep | 4518 Sip | MC340P 120p T0A200 20 | pEVICES AU AVS10136 | TSISOP 1400 | 1 5432MHz 7ace22  500p
7437 7 74510 60p | 4520 70, TLO71/ p ; p o 2
7438 75 74526 1% 7asi1 eop | as2 150p | MC3403  75p | TL072/82 48p | 3242 800p |. 211420 1000 | comsot? 30p | 75182 2300 | 2.00MH 2% | MoDu-
7440 Yp| 740528 ,s" 74520 60p | 4526 75 | MC3480 800p | 11074 1000 3245 450p 803713 mP IMB402  450p | 75324  375p | 2.45760MHz LATORS
7441 0| J4 830 155 | 74830 60p | 4527 90p | MK50938 750p | TLO0B4 90p 6520 280p P | TR1602 300p | 75361 150p 210p
74424 36p P | 74532 Np | 4528 75p | ML920  800p | TL094  200p 6522 450p 404445  450p 75363  150p | 25MHz 260p | 6MHz UHF 375p
7443 sop| JALS32 1P | 74537 e0p | 4532 90p | MM57160 620p | TU170  50p | 6532  600p | 411615 100p | CRT 75365 150p | 3.862MHz 280p | BMHz UHF 460p
7445 gop| 74LS33 160 | 74574 90p | 453¢  500p | MN6221A 80p | TL430C 70p | 6551  es0p | 411620 %0p | CoNTROL. | 75451/2 720 | 3276MHz 150P
7446n  s3p| 74LS37 160 | 7ases 3000 | 4536 3000 | NES31  180p | ya2240 0p | 6821 120p | 41183 600p 75453/4 72 | 3595MHz 100p | BAUD
74478 45p ;:tg,g ;2" 74586 180p | 4538 120p | NESS55 18p | UAA17O  170p 68821  220p | 41642 £ | LER 75491/2 70 | 3686MHz 300p | RATE
7448 46p [ 701547 w" 745112 90p | 4539 120p | NES556 50p | ULN2003 100p 6850 140p 4816AP-3 3200 | CRyGe45 9650p | 8726 120p | 4.00MHz 150p GENER-
7450 7p! J40548 75" 748113 90p | 4543 100p | NE564  420p | ypC575 275p 68B50 220p 5101 300p CRT5027 f£18 | 8728 1200 | 41194MHz 200p
7451 p| Jarce  1mn | 748174 90p | 4583 290p | NES65  130p | UPCE92H 200p 6852 370p | 5516 £9.80 | CRyso37  £18 | 8BTS/ 90p | 4a3mH: 110p | .ATORS
7453 17p| 740385 300 | 745124 300p | 4555 45p | NE566  155p | UPC1156HZ75p 6854 £7 | 6116P3 550p | crg3ps 60 | BT97/98  90P | 4.608MHz 250p | 14411 700p
454 p| 1335 3 | 245132 160p | 4556 4p [ NESG?  140p | XRo206 00p | 6875  600p | O116LP 780D | mcenes j00p | BILSSS  %0p | 4'9isomk: ML T
7460 17p i s" 745133 75p | 4560 180p | NES70  425p | XR2207 400p 8154 950p 6514-45 £ MC6847 825p | BILSS6  90p 200 | 7024 7500
7470 36p ;3{23‘; 24" 745138 225p | 4566 180p | NES71  425p | XR2211  600p 8155 450p 6810 120p | Sprg3gs  £8 | BILSY7  90p | 500MHz 175p
7472 Wp| 7413786 200 | 745139 225 | 4568 300p | NES534A 150p | XR2216 675p | 8156 €5 | 7489 200 | Tmge918 £60 | 81LS98  90p | glomH: 150p | TELETEXT
2473 3p| 747383  4pp | 745167 2B0p | 4563  180p | PLLO2A 5000 | 7NAT4  9Op° | go05  z2sp | 245189 I | ysgey; £1g | 9602 20p | 6.144MHz 1500 | DECODER
7474 20p ssp 74S163  300p | 4572 30p | RC4136  70p { ZN419C  226p 8212 160p | 745201  350p 9637AP  160p | 7.0MH: 150p .
7475 7op| 24385 B0 | 745174 260p | 4583 90p | RC4151 2000 | ZNaZBE  180p | a6 lo0p | 795289 320 | |NTERFACE | ZNA25E8 360p | 71gaMmHz 178p | ICS
7476 a0p| 720388 2P| 745175 30p | 4584 50p | SB66B  260p | ZN424E  136p g02¢  200p | 33415 8 | o ZNAZ6EB 30p | §00ML: 1780 | S 5020 £6.00
7480 50p| 740592 app | 745188 3O0p | 4585 100p | SAA1300 1600p | ZN425E  360p 8226 260p | 93425  600p ,| ZN427E-8 650p | g 86MHz 175p | SAA5030 £9.00
482 00| 741593 30 745189  350p 40014 90p | SAD1024A850p | ZN426E  3B0p 8228 250p | ROM / i ADSS8CJ T75p' | ZN428E-8 500p | 10.00MHz 175p 2an 5041
7483A 741595 ‘53 745194  350p | 40085 120p | SFF96364 B00p | ZN427E  626p 8243 mpJ‘ S, ADS61J  f14 ~10.5MHz 250p £16.00
7484 00| 747596 100p | 745200 480p | 40097 90p | SL490  350p | ZN42BE  500p 8250 80 | PROMs AM25510 350p | DISC 10.7MHz 160p | SaA 5050 £9.00
7485 80p | 7415107 a5p 745201 400p | 40102 160p | SN76477 480p | ZN1034E 200p 8251 320p' AM25L52521£2 | CONTROL 12.00MHz 150p
7486 2001 7415109 745225 650p | 40103  180p | SN76478 480p | ZN1040E 670p 8253 450p | 745188 ]Wp | AM6LSINEp | | 14.318MHz REAL TIME
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Be the first on your blo

PE pART 2

ck with a hand-held scope. We continue

this superb project with the full constructional details and
setting-up instructions. Designs by K.W. Dugge.

voltage divider and preamp is

shown in Fig. 1. The major
component (and main constructional
member) is the switch SW1 (a
Makaswitch type). Between wafers 1
and 2 is fitted screening plate 2
(measurements as in Fig. 3) and
between wafers 2 and 3, screening
plate 3 (dimensions in Fig. 4). The
screening plates support the voltage
divider board and are soldered to it (on
the copper track). The preamplifier
board forms the end of the switch
assembly. The entire section is
surrounded by screening plate 1
(dimensions in Fig. 1) which is screwed
to the bottom of the case and to the
front structure.

In order to achieve a good earth
connection for the switch rotor a safety
pin, mounted on screening plate 3
before assembly (Fig. 5) is used as an
earth contact.

The component layouts for the
voltage divider and preamplifier boards
are shown in Figs. 6 and 7. Resistors R1,
R2, R15, R17, R19 and R21 are soldered
directly to the switch contacts. Resistor
R15 passes through screening plate 2
(drill diameter 4 mm). The two 3 mm
holes are used for the (insulated!)
passage of the connecting wires for
switch contact 1 as well as for the
connection to R15/R16. The same is
true for R19 and screening plate 3.

The equipment is housed in an
aluminium case; Fig. 6 shows the
necessary drillings and cut-outs in the
front panel. The screen cut-out (64 x
55 mm) must be fitted with a ‘light
tube’, to prevent the entry of unwanted
light. In the prototype instrument a
plastic box was used from a pack of
screws, having the appropriate outside
dimensions. Behind this cut-out, a
green film is fitted (from stationers) on
which the measurement scale (6 x 8
squares of 7 mm side) has been drawn
with Indian ink. The screen is fixed to
the inside of the front panel using strips
of foam draught excluder. -
~ Figure 6 illustrates how the main
board and screening plate 1 are fixed
to the front section, using a bracket for
each (M3 countersunk screw through
the front section and the fixing

. bracket).

T he mechanical construction of

30

SCREENING PLATE 2

- ¢ SCREENING PLATE 3

|
|
ft— - — - ‘Lss = vuu—:u——»l
I L -
e i
- i SCREENING PLATE 1
= ~ e | [ o re [
gs | 10 -1s5|ls|~lsl|5] ™ 10 e |5 w® — —— —-PREAMPLIFIER BOARD
S o« « x «
S e A4 X SENTTES SRR E T e = e E L. L w —H—
W w w
o 5 < g g <«
2w z B z z -« — COMPONENT SIDE
S IR I I . || 5
1 I — N [l - N -
L 3 ] )
L A 4 -
I - A * | |/
4 3%’5?5?50‘ . M3 COUNTERSUNK
SCREW |

——— CASE

BNC SOCKET, SW2, C1t VOLTAGE DIV

DER BOARD ] l‘“""

-
!

NINE 5mm HOLES DRILLED IN THE
BOTTOM OF THE CASE TO PERMIT

ALL DIMENSIONS IN mm

TRIMMER CAPACITOR ADJUSTMENT

Fig. 1 Assembly of the voltage divider and preamp unit.

WAFER 1

WAFER 3

WAFER 4

FRONT

O = UNUSED CONTACT ® =SOLDER JOINT

amnlipe- = WIPER CONNECTION

Fig. 2 SW1 contact wafer arrangement. Use in conjunction with the circuit diagram

published last month.

The main board provides
lengthwise stiffening of the case, since
it is screwed at one end to the front
section and at the other to the back
panel (aluminium angle 10 x 10 x 1 x
70 mm long). The front half of the main
board also provides lateral screening of
the input voltage divider.

There are nine 5 mm diameter

holes in the bottom of the case (mark
and drill from the circuit board, after
the components have been fitted) for
the adjustment of trimmer capacitors
CV19. There is alsc a countersunk hole
to take the M3 screw used for fixing
screening plate 1 (as in Fig. 1} and three
other M4 countersunk holes for
securing the power supply board
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ALL DIMENSIONS IN mm
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Fig. 4. Screening
plate 3.

Fig. 3 Screening
plate 2.

Fig. 5 Another view

of screening plate 3.
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SCREENING PLATE 1

soet—-——- - (BRASS 0.Bmm THICK,

35mm WIDE)

= FIXING BRACKET
{ALUMINIUM,
10 x 10 x 1 x 20 LONG)

t--—VOLTAGE DIVDER BOARD

Fig. 6 The front panel drilling details.
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ALUMINIUM TUBE, TUBE SCREENING
6mm DIA, 60mm LONG CYLINDER

M3 STUDDING
70mm LONG

Q16

) I CASE
'{ {=}=3=—POT CORE
. —
! l . LB 1y
T 1
X POWER SUPPLY 9mm SPACER

MSISCREW BOARD (TWO OFF)
10mm SPACER SHEET BRASS SUPPORT,

0.8mm THICK, 40mm WIDE
BRASS COUNTERSUNK SCREWS,
M3 x 30mm
Fig. 7 The internal construction of the
oscilloscope

INPUT
(BNC SOCKET}
KEYWAY g

R

TO VOLTAGE
DIVIDER

Fig. 8 The wiring details for SW2.

(marked out from the board). Note that
the screw which passes through the
transformer core should be made of
brass or plastic.

The cathode ray tube is passed
through — and only held by — the
draught-excluder<oated screening
cylinder. The fixing of this cylinder is as
shown in the photograph. The sheet
brass supports are formed to the shape
of the screening cylinder and soft-
soldered or glued with Araldite. Q16 is
screwed to, and insulated from, the
back panel of the case (use a mica
washer, and test the insulation after
fixing!).

The back panel has six holes as
follows; two x 8 mm for the insulated
phono sockets (for the source voltage),
four x 3.2 mm for the main circuit
board fixing bracket, the M3 studding
(tube fixture) and transistor Q16.

Switching On And

Setting Up

An ammeter must be connected in
the supply line for the initial operation.
At switch-on, a current of about
850 mA (DC) should flow for a short
time; this should fall within a few
seconds to about 700 mA as the tube
heater warms up and increases in
resistance. The following checks and
adjustments should be made in the
order in which they are given.

Set the stabilised supply voltage
{on C26)to 10V, using PR7.

Check the V,, voltage on Q18 or

£
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R15,17.19.21
MOUNTED ON SW1

RV1 WIPER a— + o
e, D S
3 2
Fig. 9 Overlay for the preamp.. board.
PARTS LIST

Resistors (all W, 5% except Capacitors

where stated) c1 68n 400 V polyester

R1,2,10, C2 33p ceramic

11,36,40,74 47 R C34 22u 16 V tantalum

R3 90k9 1% metal film C5 1n0 ceramic

R4,19 909k 1% metal film C6,17 10p ceramic

R5,9,53,57 10k c7 56p ceramic

R6 100R 1% metal film Ccs8 470n polycarbonate

R7,8,49 2k05 1% metal film c9 4u7 10 V tantalum

R12 51R c10 150p ceramic

R13,14,77 1T0R C11,14 47u 6V3 tantalum

R15,22 1M0 1% metal film C12,15,

R16,47 10k 1% metal film 16,18,27,28 4n7 ceramic

R17 750k 1% metal film c13 4n7 160 V ceramic

R18 332k 1% metal film Cc19 220n polycarbonate

R20 110k 1% metal film C20 2n2 ceramic

R21 500k 1% metal film C€21,26,34,35 100u 16 V PCB electrolytic

R23,26 22k iW C22 560p ceramic

R24,25 10k 1W c23 100n polycarbonate

R27,28,29,64 150R C24 4n7 630 V ceramic

R30 47k C25 2200u 25 V axial electrolytic

R31,82 22k C29-32 22n 400 V polyester

R32 100k C33 4u7 150 V PCB electrolytic

R33,34, C36 100n 100 V polyester

52,54,59,75 1k0 c37 202 63 V axial electrolytic

R35,37,

39,65,70 2k2 Trimmer capacitors

R38 220R CvV19 5-20p 400 V trimmer (Valvo)

R4 56R CvV10 65p trimmer (Valvo)

R42 10M

R43,50 4k7 : .

R44 100k 1% metal film Semiconductors

R45 40k2 1% metal film ] gazas

R46 20k5 1% metal film IC2 SN 7N

R48 4k02 1% metal film Q1 E430

58, ' B anssst

365'569'71 72 ;I;gk Q4,815 BC252C

R56,62,63  470R Qs RF1%9

R60,61 22k 1W Q6,9 BF245A

R67 6k8 Q7,10,14,17 BC172C

R68 56R AW Q16,18,19 BD135

R73 100R D1-3,8,17-21 1N4148

R76 22R D4-7 1N4002

R78,79 5k6 Vi W DO B8

R80 1M0 X W D13-16 BAV20

R81 330k D1 5V6 400 mW zener

D2 47V 400 mW zener

Potentiometers

RV1,2 22k linear Miscellaneous

RV3 22k linear with integral Sw1 SEL type SM25-4-2E-25A+
switch 00U-No-Ag-1

PR1 22k miniature vertical preset SW2 three-way toggle switch

PR2,5 2k2 miniature horizontal SW3 12 position wafer switch
preset (with two wafers)

PR3,7 470R miniature horizontal FS1 1 A fuse with PCB-mounting
preset clips

PR4,6 4k7 miniature horizontal PCBs (see Buylines); oscilloscope tube
preset DG7-32; mumetal screen for tube; T1,

PR8 220k miniature horizontal potcore P18/11-3H1 without air gap (Valvo
preset ref. 4322-022-04200), bobbin

PR9 470k miniature horizontal (4322-021-30280); enamelled copper wire;
preset ) BNC socket; phono sockets; 1 mm brass

PR10 100k miniature horizontal sheet; various other hardware (see text);
preset case.

o= ~ ~
R31
22k §

RV2

R32 22k

100k = ——"
TRIGGER
LEVEL

*H co

4u?7
-8V |
e, - -

OOPS: There were a couple of errors
in the circuits given last month. The
corrected sections are shown above.

< R35°
22
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PROJECT : Oscilloscope Part 2

LANKING

Q19. This should be a 25 kHz square
wave with an amplitude of 20 V peak-
topeak and an overshoot of less than
10 V. Due to tolerances in the pot core,
the frequency may vary from 25 kHz.
Check the tube heater voltage: a
1213 V peak-topeak square wave. The
heater voltage cannot be measured
with a simple multimeter! The-
relatively high frequency of 25 kHz will

>
=}
=}
T

SRR

4
H
&
b

+150V ov

cause false readings. Check the +7V,
—6V, +150V and —460 V (on C36)
supplies. Set the working point of the
X-output stage, with PR6, to give 6 mA
in the 150 V line. Set the working point
of the Y-output stage, with PR3, to give
+100 V ‘after’ R78/79. Set the beam to
sufficient brightness with PR8 (not too
bright, or the trace will be blurred).
Adjust the trace for optimum sharpness

1= Tla(s)
2 = T1hle)
3= T1ibim)
4 - Tlale)
5« Tlh{s}
6 = T1a(m)
7 - Tid{e)
8 = T1d(s}
2 9= Tld{m)
T 10=Tie
11 -Tle
12 - T1c
13- Tic

Fig. 11 Component overlay for the power supply board.

Fig. 12 Overlay for the main circuit board.
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TO PREAMPLIFIER

in the middle of the screen with PR9
and PR10. Set the picture width with
PR5. Rotate the tube so that the X-axis
is exactly parallel to the drawn scale.
Fix the tube in this position using
adhesive tape. Turn the Y-position
potentiometer to its mid-position, and
adjust the trace to the middle of the
screen using PR1 (on the preamplifier
board)..

T E Tie

s

TRANSFORMER WINDING DETAILS

CORE: TWO POT CORE HALVES P18/11-3H1

WITHOUT AIR GAP, VALVO NO. 4322-022-04200
BOBBIN: 4322-021-30280

SECTION 1

T1a: 2 x 8 TURNS OF 0.4mm ENAMELLED COPPER WIRE
T1b: 2 x 2 TURNS OF 0.1mm ENAMELLED COPPER WIRE
SECTION 2

Tlc: 5 TURNS OF 0.3mm ENAMELLED COPPER WIRE
T1d: 2 x 7 TURNS OF 0 Tmm ENAMELLED COPPER WIRE
T1e 130 TURNS OF 0.1mm ENAMELLED COPPER WIRE

WIND ONE LAYER OF INSULATION AFTER EACH
WINDING LAYER

T1a, T1b ANO T1d ARE WOUND s TEEES
BIFILAR; IE TWO WIRES WOUND
SIMULTANEOUSLY mPPo e

Next month we conclude this project
with the final test procedures and
calibration details.

-6V (POTS)

Rv3
WIPER

ETI
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SPECIALS 10

TELETYPE ASR33
/0 TERMINALS

+ CAR"
From£195 * 500
Fuily fledged industry standard ASR33 data ter-
minal. Many features including: ASCII keyboard
and printer for data 1/0, auto data detect circuitry,
RS232 serial interface, 110 baud, B bit paper tape
punch and reader for off line data preparation and
ridiculously chesp and reliable data storage. Sup-
plied in good condition and in working order
Opnons Floor stand £12.50 + VAT

KSR33 With 20ma loop interface £126.00 + VAT.

Sound proof enclosure £26.00 + VAT
DIABLO S30 DISK DRIVES

Another shupmom allows us to offer you
even greater savings on this superb 2.5 MB
(formatted) hard disk drive. Two types are
available both fully refurbished and
slectronically identical, the only difference
is the convenience of changing the disk

pecks.

830 front loader, pack change via front
door £650 + vat i e

$30 ﬂxuzl*uk change via removal of top

+& — 16v PSU for 2drives £125 + vat

Carriege & insurance on drives £15.00 + vat fully
DEC RKO5, NOVA, TEXAS compatable further infoon
controllers etc on request.

MAINS FILTERS

Professionst type mains filters as used by “Main Frame
Manufecturers” ideal for curing those unnerving han? ups
and dsta glm:hcs. fit one now and cure your problems!
Suppression Devices SD5 A10 5 amp £6.95

Corcom Inc F190030amp£|395 + pp£1.00

DC SYSTEM SUPPLY

oles: lly cased fan cooled system supply.
Standard240Vacmputwnhthelo|lown DC outputs
EV@11amps+15-17v@ amps.-156-17v@ 8amps
and +24v @ 4 amps All outputs are fuily crowbar
protected and the 5 volt output is fully regulated. Sold
tested and in a new or httle used condition complete

with circut £55.00 + carr£8.50 + vatDIM 15.5° x9"x 6

NATIONAL MA1012 LED
CLOCK MODULE

*12HOUR ‘ E .

* ALARM

*50/60 HZ

The same module as used in most ALARM/CLOCK
radios today, the only difference is our pricel All
elactronics are mounted on a PCB measuring only
3" x 11" and by addition of a few switches and 5/16
voits AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supptied brand new with full data only £5 25

Suitable transformer £1.75.
6 Gy
0

DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargsins, we have thousands of |.C.’s, Transistors,
Relays, Cap’s., P.C.B.’s, Sub-assembiies, Switches,
atc. etc. surplus to our requirements. Because we
don’t have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME”
Th ds of ents at g y prices!
Guaranteed to be worth a1 least 3 times what you
pay plus we always include something from our ads
for unbeatable value!! Sold by weight

it CTRONIC
COMPONENTS
N~ EOUIPAMENT

COMPUTER

RAM ScoopP

4116 200 NS § for £12.95
4164 200 NS £8.50 sach

2102-850 NS 8 for £5.50

AREHOUSE

WIRE WRAP SKTS.
24 Pin Varo 28p

14 Pin Gold 22p

18 Pin Gold 24p

100 PCS Min Ord.

CDNNEC‘I’ORS

1.70 I.III
1.90 1.20
ALL + VAT

"OLIVETTI TE300”
PRINTER/TERMINALS

MPU
EXPERIMENTORS
tSv+12v-12v.24v

NOW OPEN
MONDAY-SATURDAY
9.305.30

5002 BNC PLG 50p
7602 BNC PLG 60p
PL250 PLG A0p
30238 $KT 36p
100 PCS MIN ORD.

C1o
DATA CASSETTES

10 for £5.76
Inc. VAT

HIGH SPEED
DATA MODEMS

POWER SUPPLY

Once agein we are very pisased to offer this superb Power
Supply Unit, snd hope to sefisly most of cur previous
wm«mmmhmmmdmhh

time thay

+ 5v @ 2 amps OC
-12v @ 800 me DC

A complete 1/0 terminal with integral 8 hole
paper tape punch and reader, full ASCII
keyboard, 120 column printer, and control
unit The printer is capable of 150 baud with a
serial TTL or balanced input-output sold in
good overall condition but untested. Complete
with circuit unguaranteed. Connect direct to
your micro at ONLY £99.00 + £11.50 carr +

vertised!! Th
have wall been made for your leb., delum-
enclosed chassis measuring 180mm x 120mm x 350mm
containing M siicon slecionics to give the following fully
reguiated and short circuit proot outputs of

+ 12v @ 800 ma DC
+ 24v @ 350 ma OC
and if that's not enough a fully flosting v output @ 50 maC
which may be seriesed to give & host of ather voltages. Al
outputs are brought out to the front panel vie ministure jack
sockats and are also dupiicated st the rear on short fiying
loads. Units accopt standard 240v  mains input They are
ex GPO and may have minor scratches on the fromt penels,
they are sold urested but in good intemal condiion.
€16 50||ch+£2 SOWMMMM

w0 answer, & wire or 2 wirp operstion. Self test LED
onginat cost ovr £700 sach Belewd brand rew,
supplied comglets with PSU v,

£185.00 + £9.50 camioge + VAT.
*Permission may be required for connecion to PO lines.

DISTEL ©

“Dial our Database!”

Get information on 1000's of stock
Litems and orderviayourcomputer. 300
baud on 01-689 8800

18.30 t0 0900 6 days 8 week and all

d. HURRY

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX Z80 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

A massive bulk purchase enables us to offer you this
superb professianal printer at a fraction of its recent
cost of aver £2000. Utlllsmg the very latastin
S mic y it fi a host of
facilitias with all alectronics an one plugin P.C.B. Just
¢ study the spacification and you will instantly realise it
I meets all the requ of the most
professional or hobbyist user.
STANDARD FUNCTIONS « Fuil ASCII character set % Standard
mk nbbon % RS232/V24 serial intarface — 7 xtal controlled baud rates up
0 9600 % 194 characters per line w Parsllel interface % Handshekes on serist and parallet
ports % 4 Type fonts, italic script, double width, italic large, standard % Internsi butfer
% Internal self test # 170 CPS w Variable paper tractor up to 17.5" wide % Solid steel
construction # All softwara in 2708 eproms easily reconfigured for custom fonts etc.

All this and more, not refurbished but BRAND NEW At Only £525 +vaT

OPTIONAL EXTRAS * lower case option£25.00 * 16 k buffer£ 30.00 * Second tractor for
simultaeous dual forms £85.00 * Floor stand £45.00 * specialist camage £19.00 All
items plus VAT data sheet on request.

8” FLOPPY DISK DRIVES

Unbelievable value the DRE 7100 & 7200 8" disk
drives utilise the finest tech to give you 100%
bus compatability with mostdrives available today, the
onty difference baing our PRICE and the superb
manufacturing quality. The 7100 single sided &
7200doublesdeddnveaccemhardorsohsectoﬂn%
IBM or ANSI standard giving a masswve 0.8 M
7100) & 1.6 MB (7200) of storage. Absolutely
HUGART, BASF, SIEMENS etc compatable.
Supplied BRAND NEW with user manual and 30 day warranty.
7100 single sided
7200 double sded .
full technical manual
Data sheet on request.
SPECIAL new, KODE PSU. drives 2 DRE drives £39.99 + carr + vat
8" single sided. single or double density diskettes £1.80 each £15.00 for 10 inc. lib case + vat:

..£225.00 + 9.50 carr + vat
. £295.00 + 9,50 carr + vat

with drive, re of differance on purchase of drive.

"Kiep your equipment cool and range of professional fans.

ETRI99XUO1 Mlnuatureequnpmem fan240vacmrklnSDlM 92 x92 x25 mmBRANDNEW
complete with ﬁngerguard Makers price £18 our price £10.25

BUHLER 89.11.22 micro minature 8- 1 6 v DC reversible fan. Measures only 82 x 62 x 22 mm.
Uses a brushless DC servo motor, almost silent running ideal portable equij nt, life in excess of!
10,000 hours. BRAND NEW manufacturers price £32.00 our pnce £13.95
!Ehll‘UgglN/CENTAUR cooling fans, tested ex equipment 240v £8.50, 115v £5.50 + pp|

KOOL TRONICS Powerfut snail type blower gms massive air movement with centrifugal rotor,
DIMasacube8” x8" x 6" air aperture 2.5" x2.5" with flange fixing. BRAND NEW 110v50Hz
ac working ONLY £9.95 + £1.90 p&p

ELECTQDNICS

Dept E.T.1, 64-66 MeHort Rd., Thomton Heath, MAIL ORDER
Croydon, Surrey. Tel: 01-889 7702 or 01-689 6800 INFORMATION
Unless otherwise stated all pricas inclusive of V.AT. Cash with order. Minimum
order value £2.00 Prices and Postage quoted for UK only. Where post and
packing not indicated please add 80p per order. Bona Fida account orders
mmimum £20.00. Export and trade enquires welcome. Orders despatched

_. same day where possible. 3% surcharge on Access and Barclaycard orders.

WHlLE STOCKS LASTII

daySuncave. [TS FREE
SO

- EPROM BLOWER

hobbyists, etc. Enables open heart surgery on 2716, 2708 atc.
Blows, copies, resds EPROMS or emuletes EPROM/ROM/RAM
in situ whilst displaying contents on domestic TV receiver. M.
other features. £118 + car. + VAT, Optiongl 2716. 2718
Function Cend £40 + VAT. PSU £20 + £1.80 car. + VAT,
Sotry 2 fn zm/zm £1 .9+‘VAT

9" VIDEO
MONITORS

Ex-equipment 3 Motorola Video Monitors 762 composite
input, tested but unguaranted. £39.99 +£7.50 camiage
+ VAT, Complets with circuit.

SEMICONDUCTOR
‘GRAB BAGS’

ixed Semis smazing value contents include tremsisters, digitel, lineer, 1.0."s,
triacs, diodes, bridge recy., etc. etc. All devices gueranteed brand new full spec

ith menufecturer’s markings, lully gueranteed. 50+ beg £2.98 100+ by £1.18.
[TTL 74 Soriss.
A gigentic purchase of an “scrom the boerd" renge of 74 TTL series 1.C.s
ondbist s to affer 100+ mixed “mostly TTL" prab begs at & price which twe o
thres chips in the bag would normally cost to buy.

iy guarantsed at 1.C.'s full spec. 100+ £8.90 200+ £12.39 300+ £19.99

“c" FULLY CASED

ASCII CODED
KEYBOARDS

SRy "zr'a“‘a-‘i& TANGERINE
ewp SR e 3
a oI ETC,

PS(S ht from the U.S.A. made by the world famous R.C.A. Co., the
Series of cased freestanding keyboards mest sH raquire-
ments of the most exacting user, right down to the price!
Utiliging the lstest in switch technology. Gusranteed in axcass of
S million operations. The keyboard has a host of other lutum
including full ASCIl 128 character set, user definable k
upper/lower case, rollover protaction, nn%k SV i, klvboud
imparvious to kiquids and dust, TTL or CMDS outputs, ever an
on-board tone gt for keypress teadback, and a 1 year full
R.C.A. backed guonmu

VP80t 7 bit fully coded output with delayed

strobe, etc.

VP81 Same as VPSO! with numeric pad.

VP808 Serial, RS232, 20MA and TTL output, with

6 selectable Baud Rates.

VP$18 Same as VPS0E, with numeric pad,

Piug and cable for VP01, VPST1 £2.25

Plug for VP80G, VPS16 £210

Post, Packing and Insurance.

ORDER NOW OR SEND FOR DETAILS.

H5v D.C. POWER SUPH

ollowing the recent “SELL OUT" demand for our Bv
3 amp P.S.U. we have managed to secure a large quan-
K tity of ex-computer systems P.S.U.'s with the following
spec.; 240 or 110v A.C. input. Outputs of Sv @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulsted and adjustable with
variable current limiting on the 5v supply. Unit is seif
contained on a P.C.B. measuring onlv 127 x5 x 3",
The 7.2v output is ideal for teeding “"on board" regu-
lators or a further 3 amp LM323K reguiator to give an
effective 5v @ 7 amp supply.
Supphsd complete with circuit at only £10.96 + £1. TSpp
Believed working but ur d, unguaranteed.
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Y4 SX2000
%,  Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
@ Three position changeover switch
® Over 130 components to assemble
@ Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

$X1000

Electronic Ignition
@ Inductive Discharge
® Extended coil energy

storage circuit
® Contact breaker driven
® Three position changeover switch
® Over 65 components to assemble
©® Patented clip-to-coil fitting
® Fits all 12v neg. earth vehicles

MAGIDICE

Electronic Dice

@ Not an auto item but great fun
for the family

@ Total random selection

® Triggered by waving of hand
over dice

® Bleeps and flashes during a 4 second
tumble sequence \

® Throw displayed for 10 seconds

® Auto display of last throw 1 second in 5

® Muting and Off switch on base

® Hours of continuous use from PP7 battery

® Over 100 components to assemble

® Supplied in superb presentation gift box

11A1R-9003110
Electronic Car Security System
® Arms doors, boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment
® Programmable personal code entry system
® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to

the inside of the screen @ Fits all 12V neg earth vehicles
@ Over 250 components to assembie

Al EDA-SPARKRITE products and designs are fully covered by one or more World Patents. \

Electronic Ignition

® The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.
® Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. @ Magnetic contactless distributor trigger-
head. ® Distributor triggerhead adaptors included
® Can also be triggered by existing contact breakers.
® Die cast waterproof case with clip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.
@ Over 150 components to assemble

“itw

6

VOYAGER cCar Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. @ Atfords 12 functions centred
on Fuel, Speed. Distance and Time. @ Visual and Audible alarms
warning of Excess Speed. Frost/Ice, Lights-left-on. ® Facility to
operate LOG and TRIP functions independently or synchronously.
® Large 10mm high 400ft-L. fluorescent dispray with auto
intensity. ® Unigue speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. ® Over 300 components to assemble
A real challenge for the electronics enthusiast!

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791

it g

FERE
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PRICES INC. VAT.POSTAGE & PACKING
HE B B 2R B B
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l SELF READY
] ASSETOT L ONivs NAME
SX 1000 | £12.95 | f2590| ADDRESS
. S$X 2000 £19.95 £39.90
TX 2002 £29.95 £59.90 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
B | w0 | m995 [emo0] o AT
. 'VOYAGER | £59.95 | £119.90 CHEQUE NO.
MAGIDICE £9.95 £19.90 g:grﬁé;‘gﬁgggg%%WITHACCESS/BARCLAYCARD

SEND ONLY SAE IF BROCHURE IS REQUIRED

Alfow 28 days for delivery,
mE




It's definitely a MOSFET month; we’ve shown you how to design big
with our 150 W amp, and now Don Keighley provides a counter-
balance with lots of smaller applications.

used them you'll know what | mean — negative bias

voltages, depletion layers, pinch-off voltages and so on,
ad infinitum. If you haven't used a FET before, the theory is sim-
ple enough: a FET is essentially a doped-silicon resistor (Fig. 1),
much like anormal carbon resistor. The doped-silicon, however,
exhibits a change of resistance if an electric field through the
resistor varies. The electric field depends on the voltage present
at the gate of the FET (Fig. 2), so a change of gate voltage
changes the current through (and hence the resistance across)
the device. Essentially a FET forms a voltage controlled
resistance. In the example shown in Fig. 2 (a Pchannel FET) a
gate voltage of 0 V will produce a resistance of approximately
100R and a gate voltage of 5 V will produce a 1M0 resistance.
For an N-channel FET the opposite is true; a gate voltage of OV
will give a resistance of 100R, — 5V gives TMO. For low drain-
source voltages and low drainsource currents, the resistance
change is linearly related to the gate voltage.

FETs have two enormous advantages over bipolar tran-
sistors. First, the gate input resistance is very high, meaning that
virtually no current needs to be drawn from preceding circuitry.
Second, FETs can exhibit very fast switching speeds — they can
be used quite easily up to frequencies of many megahertz.

F ield effect transistors (FETs) are peculiar brutes. If you've

Problems, Problems

So, everything is fine — as long as you follow the rules. In
low-power applications there is no reason why FETs can't be
used anywhere a bipolar transistor can (they are, in fact, more
versatile than bipolars — in low-power applications). But,
therein lies the rub — power. It is very difficult (and expensive)
to make a FET which can pass large currents: the main reason
being the horizontal make-up of ordinary FETs. Bipolar tran-
sistors have vertical current flow and can pass larger currents

3 BASE

SILICON
DIOXIDE L.

EMITTER

SILICON
Ny : DIOXIDE |

l COLLECTOR

Fig. 3 Crosssections through a) a bipolar transistor; b) a field
effect transistor.

1 DOPED-SILICON 2
DRAIN RESISTOR DRAIN (~V|

—mmee g 4—» Q ) =
—_— L > £9 CURRENT
N gu GATE (0-+5V)
] w
L — T—=
CURRENT SOURCE (0V}
(VARIES WITH

SQURCE ELECTRIC FIELD)

{P—CHANNEL}

Fig. 1 A field effect transistor (FET) is a dopedssilicon resistor, the
resistance of which can be varied by changing the electric field
through it.

Fig. 2 The symbol for a FET. Current through the FET and hence the
resistance across it is controlled by the voltage at the gate.

36

because of it. Figure 3a shows the theoretical crosssection of a
bipolar transistor and a similar crosssectionof a FET is shown in
Fig. 3b. Current flow in the bipolar is vertically upwards from
collector to emitter and the large area through which the cur-
rent passes allows large currents. FET current flow is from left to
right (drain to source) and the small area of current flow means
smaller currents than in a similarsized bipolar transistor.

Recently, VMOS FETs have been manufactured which
overcome the power problems normally associated with FETs.
A typical VMOS FET crosssection is shown in Fig. 4. Current
flow is now vertically upwards, from drain to source, in much
the same way as in bipolar transistors. The larger chip area
means large current. Hence we have transistors exhibiting all
the advantages of FETs without the usual power limits. VMOS
FETs also have some other very interesting advantages:
® low ON resistance — good for audio switching purposes.
® power amplification — as highas 10 .
® positive temperature coefficient on the ON resistance — as
the temperature goes up the transistor passes less current,
therefore remaining thermally stable.
® ecasily operated in parallel to increase overall current flow
— due to the inherent thermal stability no ‘current hogging’ by
one device occurs.

We'll see applications using these advantages shortly.

The equivalent circuits of a VMOS FET (such as the
VN67AF) in its OFF and ON states, are shown in Fig. 5. The zener
diode protects the transistor from over-voltage on the transistor
gate — it is a feature on many VMOS FETs but not alll If a
VMOS transistor does not have such a gate-protection zener
diode, it must be handled as a CMOS IC. You must take care to
avoid static build-up between connections.

In the VMOS FET’s OFF state (gate is low), diode D1 is
reverse-biased and no current can flow from drain to source. In
the ON state the diode is effectively shorted by a 2RO resistor,
allowing current flow from drain to source. With gate-voltages
between 0 V and + V the resistor value is within the range 2R0
tooo -
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FEATURE

S DRAIN

SILICON 5

DIOXIDE

SOURCE GATE

GATE

lDRAIN ' (a)

© SOURCE

6 VN67AF
DRAIN __ SOURCE
AN %
INPUT 1] ouTPUT
I GATE l
+15V = ON
oV = OFF

Fig. 4 Crosssection through a VMOS FET. Current flow is vertical,
as in a bipolar transistor.

Fig. 5 Equivalent diagrams of a VMOS FET a) in the OFF state; b} in
the ON state.

Fig 6. A simple unidirectional audio switch formed by a single
VMOS FET.

Applications

Low ON resistances and high OFF resistances make VMOS
FETsideal for use in audio switching networks. Figure 6 shows a
simple on/off audio switch controlled by the voltage on the
transistor gate: +15 V turns the switch on and 0 V turns it off.
Audio signals can only pass in one direction, from drain to
source, but any audio voltage of about — %2 Vto +5V canbe
switched.

The extremely high gate-input resistance of VMOS FETs
means that they can be switched by virtually any control
method, such as CMOS, TTL, op-amps and so on. A four-channel
audio multiplexer is shown in Fig. 7, which uses a bank of four
VMOS FETs as input switches with the transistors being clocked

01 -4 ARE VN66AF

OUTPUT

in turn by a 4017 decade counter. The fourth output of the 4017
is connected to the reset pin, giving a1-2-34 count to control the
VMOS FETs. As each FET is enabled by the 4017 counter the
audio input at its drain is connected, via the source and a 10k
resistor, to the op amp.

If TTL logic is used to control VMOS FETs, a gate pull-up
resistor must be inserted (Fig. 8)to ensure that the gate voltage is
pulled up to +5 V when on — sufficient to give about 500 mA .
of current through the transistor. Figure 8 also shows the princi-
ple of VMOS current control through a load, in this case an in-
dicator lamp. The load can, however, be virtually anything re-
quiring current, eg relays, LEDs or loudspeakers.

Figure 9 shows the circuit of a simple siren using an astable
(formed by CMOS gates), a VMOS FET and a loudspeaker.
When the transistor is on, its drain to source resistance is about
3RO so about 1 A (ie VIR = 11/11) passes through the
loudspeaker. The average current (assuming a 50% duty cycle
from the astable) is therefore about 500 mA. Audio output
power is thus about 2 W.

Paralleling two or more VMOS FETs in an output stage
easily increases current-handling capacity. The siren circuit of
Fig.9is redrawn in Fig. 10 with four paralleled output transistors.
This more powerful siren will produce an output power in the
region of 6 W. You can see that no ballasting resistors are need-
ed (as you would require with a similar circuit using bipolar tran-
sistors) because of the positive temperature coefficient of the
drain-tosource ‘on’ voltage. The explanation of parallel opera-
tion is very simple: if any one of the VMOS transistors begins to
conduct a larger than average current it will tend to get warmer
and so current flow will reduce.

Linear Applications

So far we've only considered switching applications using
VMOS FETs (ie on or off), but they can just as easily be operated
in a linear mode (to act as voltage controlled resistors) in the
same way as ordinary FETs.

Fig. 7 Four VMOS FETs used in a four-channel audio multiplexer
giving a time division multiplexed output signal.

INDICATOR

VNGTAF s
GATE LOW = OFF

VN67AF

Fig. 8 TTL gate logic can be used to control VMOS FETs but a gate
pull-up resistor must be used to ensure that the FET gate reaches a
high enough voltage to allow sufficient current flow through the
FET.

Fig. 9 Simple audio siren. An astable oscillator provides drive to
switch the VMOS FET on and off at an audible rate.

ET! JUNE 1982

Linear regulators in power supplies are easily constructed:

10 v
8R
G 1Cn1o
680k Q1-4 ARE VN67AF
Q2 03 04
d d d fi N d
1 [ [ |
s{g S1g ! s §-_‘. s
HIGH = ON ) '
LOW = OFF
[ |
mn

Fig. 10 Paralleling output VMOS FETs can be done simply because
they are inherently thermally stable.
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FEATURE : Designer's Notebook

such a circuit is shown in Fig. 11. An op-amp compares the out-
put voltage with a reference voltage derived from a zener diode
and parallel variable resistance. The reference voltage is thus
variable from 0 Vtoabout11 V. If the output voltage is less than
the reference voltage, the op-amp increases the drive voltage to
the VMOS FET, and vice versa, in a negativefeedback con-

trolled loop.

Constant-current sources suitable for charging Nicad cells
can be made easily using VMOS FETs, and a simple unregulated
circuit is shown in Fig. 12. The current output is defined primari-
ly by the gate voltage of the transistor by altering the ratio of the
tworesistors R1 and R2. By varying the gate voltage between OV
and 5V, a range of currents of approximately 0 -250 mA will be
obtained. Although the high output impedance of the transistor
(relative to that of a bipolar) provides a level of current regula-

CONSTANT

3,

CURRENT

14

Q
VNG6AF

o 11
+12v
R1
100R
RV1 g
)m
VN6GAF |
D1 i )
1v 4 b 8
25
ov 52
o o

Fig. 13 Transistor Q2 holds the gate-to-source potential of the
VMOS FET constant for any load. The current is therefore constant.

Fig. 14 A simple class A power amplifier.

CONSTANT
CURRENT

Fig. 11 A VMOS FET used in a linear voltage regulator. An op-amp
is used in a negative feedback loop to provide the controlling gate

voltage for the VMOS FET.

Fig. 12 Unregulated constant current source formed around a

VMOS FET.

tion, differing loads will produce differences in current flow.

The circuit of Fig. 13 overcomes this problem with a

negative feedback loop formed by Q2. This transistor holds the
gate-to-source potential of the VMOS FET constant for any
load. Thus the current flow is constant whatever the load.

A Class A power amplifier can be constructed with a

VMOS transistor and because of the inherent thermal stability
of the FET, very few precautions need be taken with the circuit
(Fig. 14). The high transistor input resistance allows very high

value biasing resistors. Although obviously an audio power

amplifier (the transistor load is a loudspeaker!) the circuit itself

will operate up to the megahertz regions.

POWER DIMMING
MODULES

Y Fully 1solated

% Multi channel common wiring lines
% Master dimming over banks

+ Renote avernde

% Dead "kill"” and "all on”

* Low voltage teed lines

+ Common nautral or live outputs

Power Dimming Modules
A range of isolated digitally controlied dimming modules,
compiete with panels Each type requires connection to the
supply/reference board

PRICES {1 of}
[PC— .£13.90
Slave power controllers (SPC) SPU(IK). ... .£990
Contrals up to 1000W EAF;:U [£ LS. 523.30
Slave powar unit (SPU) . RS f8. Sg
Paower end for remote systems in 1000 Sul " £19'20
and 2000W versions :D :P gy b
/Pa E
Master controllers (MC} Tg:al order
Will master dim from 1 to a bank of 20
SPC - RSUNITS SPECIAL
DISCOUNTS

flemote slaves (RS) — (Preset)

Will override an SPC at a remote loca
tion to the mam system or control an SPU
Supply/refsrance bosrd

Are available on
power dimmaers,
Total your order up

Provides the necessary supply 2?80".‘3,"5“1%5 20%
voltages and signals to all units. Facill-  gong 40 £299 259
ties for "Kil'* and “allon “ Suppliesup  £34010£399 . 30%

to any combsnation of 50 modules

3 CHANNEL SOUND/LIGHT STEREO DISCO
CHASER £36.70 MIXER/PREAMP vz €3
LB31000SLC LBPA3
B gty

A high performance sound 10 ight providing bass

33.70

Magnetic or ceramic deck
versions  please state
All the requirements of a stereo di.co preamp
or one board. leht and right deck mixers/tone
controls/misc mixer/tones/mic  auto fade

NEW NEW NEW

4 CHANNEL SOUND/
LIGHT AUTO CHASER

%

A high performance sound to light providing bass,
md,

I PROGRAMMABLE — 8

P/PINS
£1.50

Complete
with blue
panel/white
letters

% 8 channel 400W each
% 16,32, 64, 128 patterns
+ Automatic program recycle
W Adjustable cucie on/off speed
% Optically isolated. suppressed
% Either common Neutral ar live [amps

An advanced lighting module allowing any chase or sequ
ence effects to be programmed, stored and recalted Up to
128 patterns can (hen%e replayad in the siored orrer, with
control over the cycle on and off time. At the end of the
program the system re-cycles to the start to maintain a con-
tinuous display Fuil monitoring an the control pane) over the
outputs and control status is provided, and the program may
be halted at any time Although removing the mains supply to
the module will delete the stored patterns the use of calcu-
lator type push buttons allows speedy programming ready
{for the following night's performance. The module obviously
provides unlimited effects and is 2 must for all serious
lighting shows.

e ——— T T
2/4/8 CHANNEL CHASER

i and treble separation. employing  active . y
absence of a music signat 1000W chan vicually diy pawer Amp
MULTI-4 NOW AVAILABLE!
BLUE FASCIA PANELS
L £4890 [Whrte Lettering)
: } T I Knobss| Sw ! pri
The Mult-4 is a comprehensive sound and chase module. Wf e e M = + P',"ie,
oHering a wide range of forward. reverse or random effects Mults 5 4 1 £370
with additional sound modulation facilites Modes of opera ke T o e =
fion are set on control pots which act as electronic switches 41000SLC ;2 4 1, 320
The unit has a wide speed range and will accept virtually any e L =y + =
sound level input. The Multi 4 also provides monitor circuits 300081, ¢+ 8 1 £870
for LED driving The triac o° tputs may be used to drive up to s e 1 \ ¥ B0 &
4000W of ighting or up to ' 0 metres of rope lights Ll . ' i !

LB31000SL

£22.70

Allthe advantages
of the SLC withuul chase

Controls bass/mid/treble/master sensitivity

N - S
A forward running Chaser

with sound nput  speed LB41000LC-S
modulatinn. Ideal for Tope £24 2
Ights etc e

and treble, employing auto level
filtars. Automatic switching to chase in the
absence of a music signat 750W/Chan.

NEW NEW NEW

LB81000LC

RENeT .
“';b A R
e2800 R

An all logic chaser system for use with up to 8
channels at 1,000 watts each Facilities include
footswich trigger and module cascading (16,
24, 32 channel. etc |, chase speed and re cycle
delay
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. Y
ELECTRONIC MODULES
PROFESSIONAL ENGINEERING
BY PROFESSIONALS
45 Wortley Road, West Croydon
Surrey CRO 3EB. Tel. 01-689 4138
Goods by return {stocks allowing)
We are open Monto Frig to 5

gach module 15 manufaciured from the highest
quality components, fully rested, supphed with a
cannection diagram and guaranteed for twelve.
.months

Al prices shown are VAT inclusive Please include
75p  pustipacking  except where individually

stated.  To mal order send  cheque:P.O
ﬁnqxsmrmi vash Access number C.O D service
£1 extra. For turther informatiun send a s da e

staung which muded
PLEASE NOTE THIS COMPANY HAS NO
CONNECTION WITH LB ELECTRONICS OF
HILLINGDON
T

4 CHANNEL SEQUENCER
LB41000LS

ge
A A ¢

NN
£19.20

A 4 channel seyuence generator for banks ot
tamps up to 1,000W per channel Two speed
controls, cross etfect to provide settings be
tween seconds and rapid burst
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~ ot The WERSI Comet

Aura Sounds have pleasure announcing the Comet, the “Band in One” orgu, ;
is now- available through our branches. Once again the Comet achieves the
optimum performance in its class.

It offers:—

® Nymerous realistic and interesting tonal colours with glhl‘ m
synthesiser and other modern sounds ‘togethel!‘?ﬁ‘iﬁ{“ﬁex W’I i ;
drawbar and orchestral soungs et o :
o Playing aids include: chord ‘memory, WRS; J(ey ard ﬁlhﬂur, W
matic rhythm and automatlc accompamment g gnggjplua much,

more

keyboards (in additiea mxgé keMu
—a fi m and«cal play on eme

mot‘e, wlth xplu; mm eu:.- o
° Ergonomfc playi@g wible zases operat

‘The Comiet is available imﬂle clegant lingt.

the spinet (W10 §) and with chromed th

(W10 T):.for transpo: rial R

The Comet, the Oman to m u :&mm
eightnes — availa‘l;i "ﬁﬁum :

THE COMET TRANSPORTABLE W10T

AURA SOUNDS LTD.
“mre the first company to
s;iccessmlly market WERSI
ans and kits in the U.K.
- We hive modern show-
rooms wWhere we pride ourselves
.wyouf will receive a friendly welcome

. Why not. pop in and see the WERSI

: ,.nge for yourself — we can always
if‘? “#trange a free demonstration. We

. also offér a free technical telephone
support service which is second to none.

Alternatively, fill in the coupon below
for free details. For immediate action
telephone 01-668 9733 24 hour answering
service.

THE COMET SPINET W10 8

Please send me FREE, all the details of The Comet ann
I Wersi Range

AURA SOUNDS LTD.

14-15 Royal Oak Centre, Brighton Road, Purley, Surrey.
Tel: 01-668 9733

17 Upper Charter Arcade, Barnsley, Yorkshire.

Tel: (0226) 5248

1729 Coventry Road, Sheldon, Birmingham.

Tel: 021-707 8244

Micro Centre, Albany Road, Newquay, Cornwall. Send to Aura Sounds Ltd., 14/15 Royal Oak Centre, Brighto
Tel: Newquay 5953 Road, Purley, Surrey. . ; ’ ;); "

WERSI and AURA — The Winning Combination L“———————"ﬂ

|
f
i
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ET/6




b

\,

\,
\ .
\

\\
N
°o¢ g %e \,

<,
L

Alter years of writing books on computers

SRS L g AMMERS' TWO:
pORTABLE POWER?  STEP

and awarding his famous "W hite Elephants OK, so you've learnt to program in BASIC. f”%f%;&
to the industry. Adam Osborne finally took Now, perhaps, you’d ike to have @ goa
the ultimate step and produced the assembly but you're put off by the act that
Osborne 1. Despite the fact it is portable, you can's alier jfoul programs with the same
well . . .almost, and fairly reasonably priced case as you car n BASIC well, What you ‘;Mf
as hardware goes, the main attraction seems need is our two-pass assembler which lets &
to be the fact that you get several hundre you write and modify the assembly code first

ounds’ worth of goftware thrown 1n tor free. and then turn it into machine code withou

Having humped the system Up hill and destroying your origina

down dale and generally put it through its So, i you'd like a proiessronal software ;%
paces, Our reviewerl will hopefully have tool to help you with your asslembly
recovered suificiently to put pen to paper language programm'mg, don't miss out on
and report on his findings. our next issue:
SIMULATING FORTH ARE YOU SECURE?
The interest sparked oft by our recent series Or, to be more precise, are your programs? f%
on FORTH has been sO great that even weé 1n our next issue we'll be taking @ look a_t a
were taken by surprise. As a result, next rather clever method of program protection
month we'll be publishing @ rather novel which actually allows your programs to be
BASIC simulator for FORTH operations SO copied but then won't let them run on any
those of you Who would like to try out the other system . - - frustrating 11 {he extreme!
language — ithout actually having to buy We will also be publishing an extremely
a version of it for your systern — can ave a - ingenious Voting Loader which guarantees

go. It certainly won't break any speed pertect loa

records, 10 tact it is extremely ~ow, but it speed. go, for you

does allow you to get to grip» with Reverse the security of your progra

Polish Notation. ~ make sure you secure @ copy of our June
igsue.

Articles described here are in an advanced state of
dictate changes to the

preparalion but circumstances may
final contents.

.




PROJECT

STYLUS TIMER

Do you play your records with a smoothly-contoured, precision-
engineered, highly-polished stylus — or a worn-out nail2 Check your
playing hours with the ETI Stylus Timer. Design and development by

R 5 SR

Phil Waler.

combinations the life of the

stylus may run to many hundreds
or even thousands of hours before
replacement is necessary. The trouble
is that even at five hours each and
every day (which is quite a lot) it will
take over six months to accumulate
1000 hours playing time. If you are like
us you could easily forget whether you
changed the old nail last week or last
year, quite apart from knowing how
long it has been used since then.

Don’t worry, help is at hand — this
device is designed to measure the total
number of hours your stylus has been
in use since you last changed it and
give some indication of that
measurement.

The device has six LEDs which, in
the basic configuration, change every
200 hours. This could be used to
indicate that a check on stylus
condition should be carried out either
at home or by your local dealer. When
the last one comes on it will stay on
until the device is reset (assuming the
power is on).

As mentioned above, the basic

F or modern styli and cartridge

ETI JUNE 1982

design allows for 200 hours per step,
the last one occurring after 1000 hours.
This can be modified to 400, 500, 1000
or even 2000 hours per step giving
replacement times of up to 10,000
hours for the very lightest equipment
(or Scrooges), or 100 hours per step if
your equipment is a little heavier than
some or you want to keep your stylus
in tip-top condition all the while.

In order to eliminate dependence
on mains supplies when the equipment
is not in use, the device contains a
rechargeable battery which provides
the microamp or so needed to keep the
CMOS devices active. Also the LED
display is turned off when not required
to conserve battery power. To prevent
accidents the reset facility is disabled
when the device is on standby.

Designs Discussed

The circuit uses standard CMOS
integrated circuits for most functions in
order to keep the standby power as
small as possible. This enables us to
use a PP3sized rechargeable Nicad
battery, ensuring that with intermittent
use the device should operate almost

indefinitely. (In fact a normal dry-celf
PP3 battery will give a very long life
but may not like the charging current
flowing into it via R7).

The power for the LED display and
the timing signal for the logic are taken
from the AC input. This is any 50 Hz
voltage source giving between 12 and
20 V at about 50 mA. For preference
this supply should be switched with the
turntable or equipment mains supply.

There was much discussion in the
office about the actual method of
detecting stylus use. The first method
we considered involved detecting the
presence of a music signal from the
pickup, in a similar manner to the
Watchdog auto-switch-off project we
published in October '77. However, if
the signal was tapped off after the
RIAA preamp we realised the project
couldn’t be built by readers who
lacked the confidence to muck about
inside their expensive commercial hi-fi.
On the other hand, putting the project
between the deck and the preamp
would lead to the knotty design
problem of not degrading the pickup
performance. Thus we opted for a ’
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240V AC

lC4 ' ALL

NOTE:

IC1 1S 401068
1C2 IS 401038
1C3 1545188
IC4 1S 40208
1C5 1S 40178
1C6 1S 45028
Q118 TiL78
Q2 1SBC182L

LED2

LED3

LED4
ica.

LEDS

LED&

LED?

o
=
L4
@)
L
W

D1-4 ARE 1N4148

2ZD1 1S 6V8 400mW ZENER
LED1 IS TIL32

LED2-5 ARE GREEN LEDS |
LED6 IS YELLOW LED
LEDY IS RED LED

Fig. 1 Circuit diagram of the ETI Stylus Timer. The various lettered links are used to select the timing period (see text).

HOW IT WORKS _

The 50 Hz power input is rectified by BR1
and charges C2 via D1. Q2 and R7 form a
simple voltage regulator using the battery
B1 as a reference. If there is no AC input
then D6 isolates the rectifier circuitry from
Q2 and B1 supplies the very small bias cur-
rent needed to keep the CMOS devices ac-
tive via the base-emitter junction of Q2.

R4, D3 and ZD1 form a moderately
stable voltage for the optical sensor and an
input to the power detection circuitry IC1b.
The output from the optical sensor (LED1
and Q1)is takenviaR5and R6 to IC1e either
directly or via IC1c. This allows the circuit
to operate with either an open or blocked
light path as required.

Depending on the position of link A-B
or A-C a 50 or 100 Hz signal will be applied
to IC1f. The voltage of this signal is limited
by R1, R2, D2 and ZD1 to prevent damage
to IC1.

1C2 is connected such that it divides by
220 or 219 as determined by the input from
IC1d. This is accomplished by the device
loading its internal eight bit counter with
the binary number on its inputs each time it
reaches a count of zero. In this case the
most significant seven bits are wired to
1101101X = 2189 while the least
significant bit (X) is switched between 0 and
1. The output from this stage drives IC3, a
dual decade divider. The Q4 output from
1C3a controls the division ration of 1C2 as

outlined above. As the Q4 output is only
high for two clock periods out of 10 the
effective division ratio of 1C2 is: —

8/10 x 220 + 2/10 x 219 = 219.8

1C3b is used to divide by 2 in the standard
circuit and then drives IC4 which does the
rest of the division required (a factor of 2'*
or 16384) to give a one cycle in 200 hours
signal.

IC5 is a decade counter with 10
decoded outputs. Each output is high for
one clock period of the 200 hour input
signal (or longer if counting is suspended).
Only the first six outputs are used to drive
1C6 and the sixth output also inhibits 1C3b
to prevent further counting. 1C6 is a hex
buffer with three-state outputs which have
a fairly high current sink capability and can
be forced to a high impedence state by a
signal on pin 4. This facility is used to
prevent the LED display taking current
while the AC supply is off.

The reset switch PB1is connected in an
unusual place so that it can only pull the
input to IC1a low when the power sense
circuit indicates that the AC supply is
present. When operated, the reset circuit
applies a high logic level to the reset inputs
of 1Cs 3, 4 and 5 for about a second. IC2 is
not reset and will cause an error of two or
four seconds in the timing but in a hundred
hours or so this is not significant.

mechanical solution, but adventurous
readers may care to adapt this project
and the Watchdog circuit for their own
needs. Note that we CANNOT give any
technical advice if you do try it.

The circuit operates by detecting
when the tone arm is away from its rest
position and then allowing the rest of
the circuit to count at 50 or 100 Hz.
The 50 or 100 Hz is divided by about
72 million in order to drive the final
counter at one pulse every 200 hours.
The already decoded outputs of this
device (IC5) are used by the output
driver (1C6) to power the display. The
division ratio actually used is 72, 024,
064, this being:-

2% x 20 x (1/5 x 219 + 4/5 x 220)
(1IC4) (1C3) (1C2)

The error between this figure and the
theoretical 72,000,000 is 0.033% or 20
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minutes in 1000 hours.
The final counter (1C5) has 10

decoded outputs of which only the first
six are used. These control ICé and thus

the display. When the sixth output of
IC5 goes high it disables the counter
chain causing the sixth LED to remain
on indefinitely.

IC6 contains six inverting buffers
which have three-state outputs. This
facility is used to switch off the LEDs
and conserve power.

A transistor (Q2) was used in the
standby battery circuit so that when
operating from the AC input, the
supply voltage to the ICs was little
different to that when operating from
battery alone. Also the LED voltage
can be stabilised at the correct value.

The configuration allows the battery to

be trickle<harged from the same
supply.

DETECTOR

EMITTER

FELT OR NON
SLIPMATTING

3.5mm 2 5mm
JACK PLUG JACK PLUG

FILL WITH EPOXY
RESIN AND PAINT

PHOTOTRANSISTOR

Fig. 2 Constructional details of our sensor.
Using different sized jack plugs will prevent
incorrect connection.
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Fig. 3 Component overlay.

LED4
LED3

Construction

The construction of the main unit
is straightforward, if a little fiddly on
account of its small size. Assemble the
components onto the PCB including
the three links but excluding LED 2-7.
Place the assembled PCB in the bottom
of the box and align it over the wider
spaced fixing holes with C2 next to the
space for the battery. Mark the
positions for the LEDs on the front
panel and the jack sockets and PB1 on
the back panel. Also mark a position
for the power cable grommet. Drill all
these holes in sizes to fit your
components.

Wire up the switch and sockets.
The common connection from R4 on
the board should go to the sleeve

. connections on the jack sockets to

oy
o
o
ot
NOTE

a= ANODE
k = CATHODE

FLAT = CATHODE LED1-7
= COLLECTOR Q1

PROJECT : Stylus Timer

PARTS LIST
Resistors (all 4 W, 5%) BR1 50 V, 1 A bridge rectifier
R1,2 100k LED1 TIL32 IR transmitter
R3 330R LED2-5 2 mm green LED
R4 470R LED6 2 mm yellow LED
R5,8 47k LED7 2 mm red LED
R6,9 4M7 Miscellaneous
R7 10k PB1 subminiature push-button
R10-15 680R B1 8V4 PP3.size Ni-cad (or PP3
Capacitors — see text)
a1 10n ceramic PCB (see Buylines); PP3-size battery clips;
C2 100u 40 V axial electrolytic case 125 x 65 x 30 mm (Vero ref. 75-2682A);
C34 100n ceramic 3.5 and 2.5 mm jack plugs and sockets;

Semiconductors

three pin DIN plug (if required to connect

1C1 401068 to power unit); thin screened twin cable;
1C2 40103B small grommet; 100 x 55 x 6 mm acrylic
IC3 45188 sheet.
1C4 4020B
1C5 40178 AC POWER UNIT (IF REQUIRED)
1Cé6 4502B 12V, 6 VA mains transformer; 100 mA fuse
Q1 TIL78 IR receiver and fuseholder; mains neon; case
Q2 BC182L 125 x 65 x 50 mm (Vero ref. 75-2684B);
D14 1N4148 three pin DIN socket; three-core mains
D1 6V8 400 mW zener cable; grommet; solder tags.

ETI JUNE 1982

prevent accidental short circuits via the
panel. The LEDs should now have their
leads bent so that they will go into the
board while the LED body protrudes
through the panel. Finally connect the
battery connector and the AC power
lead. The latter should be a twin core
screened cable terminated in a three
pin DIN plug or similar to pick up the
supply.

The Sensor

The purpose of the sensor housing
is to hold the emitter and receiver in -
line and exclude some of the ambient
light. Our sensor was constructed from
an offcut of black Perspex about
90 x 55 x 6 mm. This was cut into
two pieces (36 x 55 and 52 x 55 mm).
A U-shaped slot was cut out of the
longer side of the smaller piece; then a
hole was drilled in the thickness of the
material in both legs of the U to take
the optical devices and hold them in
line. The back edge of the U was
slotted to take the screened wire from
the phototransistor.

Three holes were drilled along the
centre line of the other piece of
Perspex; two to take wires and one to
take a fixing screw. The underside of
the base piece was channelled out
using a rasp attachment in a hobbyist
drill to conceal the wires.

The sensor device is mounted iri
the top hole to reduce the amount of
ambient light reaching it. The screened
wire from the phototransistor is run
along the slot in the plastic and down
the hole in the base. The slot can be
filled with resin and painted when
finished.

If a small three-way connector can
be obtained this could be used in place
of the two jacks and a single length of
screened cable would suffice to
connect the sensor.

Power supply

The AC power supply is very
simple and consists of a small mains
transformer, fuse, neon indicator and
three pin DIN socket mounted in a
small box. Construction is very
straightforward and, if the specified
box is used, most small 6 VA
transformers will fit onto the moulded
pillars in the box, obviating the need
for external screws.

Use and Modifications

To use the stylus timer, the sensor
should be positioned so that the tone
arm interrupts the light beam when it is
in the rest position. Make sure that it
does not foul the arm at any time if
you have any sort of automatic
control.

If possible the AC power supply
for the device should be obtained from
your system. Anything from 12to 15V
AC may be used without modification.
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.PROJECT : Stylus Timer

Up to 25 V may be used but R4 and R7
should then be 1k0 1 W and 27k
respectively. If the supply is greater

than 25 V, one side of any available ; i
supply is earthed or if you prefer not to st 43 4
tamper with your system then use the R A ¢

simple mains power supply described.

With the sensor in position and a
suitable AC supply connected, press
the reset button on the unit. The first
green LED should light and stay alight
for 200 hours of playing time, followed
by the next LED until the red LED lights
to indicate replacement overdue. If the
power supply is switched off at any
time the accumulated time is stored
until the power is restored.

Other time intervals can be used in
the device by changing the link
positions. Changing A-B to A-C doubles
the time period. Changing G-) to GK or
G-L increases the interval by 22 or 5
respectively while changing it to GH
halves it, although it will not stop on

o owmows

®
L
4
]
]
L]
3

Inside the Stylus Timer. Take care during construction as things are a little cramped.

the last count as before. The link BUYLINES _
adjustments therefore give a range of regular as before (especially GK). If it is None of the electronic bit and oi
100 to 2000 hours per LED on the desi(ed to have counting enabled when sh%md‘:,,esef,tz:: ;:)o"ﬂfem's;st,::ny‘:;?ff:
display — further reductions could be the light path is obstructed then link component companies advertising in this
made by using pin 2 or 1 of 1C4 as . D-F should be changed to D-E. :fétée-sThg PCB_canhbe ogtm?ed from our
output instead of pin 3, giving ¥4 or v We would like to thank Sonic Sound 82, Tor the Ponk the order form on page
' e . ¥y ; pex you can try plastics
of thg period. In some of these other Audio, who live under our offices and suppliers, arts and craits shops or DIY
positions the intervals between the kindly dismantled a rack hi-i system so emporia.
lighting of each LED may not be as we could take our lead photograph.
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MASTER ELECTRONICS NOW!

The PRACTICAL way!

This new style course will enable You will do the following:
anyone to have a real understanding  @RBuild a modern oscilloscope

of electronics by a modern, practical . .
X 4. 5 rren ronic
e iual e od. Ne rEweTs @Recognise and handle current elect

knowledge is required, no maths, and components o
an avsolute minimum of theory. @®Read draw andunderstand circuit diagrams
You learn the practical way in easy  @Carry out 40 experiments on basic

steps mastering all the essentials of | s | - .
your hobby or to start or further a electronic circuits used in modern

career in electronics or as a self- equipment o o
employed servicing engineer. @Build and use digital electronjc circuits
All the training can be carried out in and current solid state ‘chips’

the comfort of your own home and at §
your own pace.yA tutor is available 1o @L€arn how to test and service every type

whom you can write personally atany  of electronic device used in industry and
time, for advice or help during your commerce today. Servicing of radio, T.V.,

work. A Certificate is given at the end Hi-Fi and microprocessor/computer
of every course.
equipment.

NewJob‘PNewCareer‘?NewHobby‘PGet into Electronics Now!

Please send your brochure without any obligation to | am interested in: ET/6782{
lCOLOUR BROCHU%! NAME I TSt i ELE CTRONIGS I
T 7 as e ribetd b
ADDRESS . 7 0 RADIO AMATE LR LICENCE :
; 3 OO otk FTHE R S C

_ T LOGICCOURNE

HLOCK CAPS PLE ASI
POST NOW TO

' Bril:isthmmlBadJo&ElectromcsSchoolBeadm§ Berks. RGl’?BR

L_———--————____--_——————_——_
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e COMRUTING r

Britain’s Biggest Magazine For The Sinclair User

Over 100 pages of information and programs for the ZX81 and Z2X80
user including a 1K Chess routine!

7X Computing is a quarterly magazine with over 100 pages of programs, ar-
ticles, hints and tips for the ZX81 and ZX80. We've put the magazine together
with just one aim in mind — to make sure you get the most use and enjoyment
out of your Sinclair computer.

In the first issue, as well as a host of 1K and 16K programs (the majority
dumped directly onto the printer), we've got two articles to help dispel the
mysteries of machine code, a chess routine which takes up just 1K, an ex-
planation of PEEK and POKE, an entire section on business uses of the ZX81
(complete with a program to handle the accounts of up to 100 customers) and
a construction article which will show you — even if you've never used a
soldering iron before — how to cheaply double the memory on your ZX8l.

If you're serious about exploring the full potential of your Sinclair com-
puter, and you want an easy-to-understand series of articles to improve and
develop your programming skills, then ZX Computing is for you. Issue one is
on sale now. : :

® Software Reviews — which programs are the best buy?
® Business Routines — put your ZX to work!

® Expansion Systems — how good and how much?

® Machine Code for ZX81— secrets revealed at last!

@ DIY Memory Upgrade — cheap way of adding bytes

O Q§ ' /\ 7, 513, LONDON ROAD, i

Q 9,50 4 3 THORNTON HEATH, I

) SURREY, 1

Q @OPWILIE  CR4 6AR, |

i 1

l Please use BLOCK CAPITALS and include post codes Please commence my subscription to ZX Computing with I

th o .

l Name (Mr/Mrs/Miss) 1 s ‘ . ¢ esue I

1 delete accordingly 'SUBSCRIPTION  (tick  as 1

l Address . . R .\ s en B, RATES appropriate) ].

1

[ § £7.00 for 4 issues £1.75 for a single 1

i U.K. copyofthe ...... issue L |

] Signature o . .. L . I am enclosing my (delete as necessary) :
I Cheque/Postal Order/International Money

I Date . . ! . ; . e . Order for £.. . l

I (made payabolg to ASP Ltd) '

1 Debit my Access/Barclaycard * l

l ETI JUNE 82 (*delete as necessary) =
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SC110 FULLY PORTABLE OSCILLOSCOPE r

An entire
range of
low-cost
high-
performance

-
The new TH_ANDAR SC110 represents a break through in Oscilloscope development. lnStruments
The SC110 is less than 2” thick and weighs unders 21ibs, yet it retains the standard ‘

features of a bench oscilloscope. a ?
FULL-SIZED PERFORMANCE | sabtmnlcs a

©® 10MHz band width

® 10mV per div. sensitivity

@ Full trigger facilities are ided includ- R H Y
Evg. bighe e and auto, witn 1. ine Making Performance Affordable
and frame filtering 1

@ RUNS ON ORDINARY HP11 {four)

batteries or rechargeables *2010A 3%-Digit LE.D. Bench DMM 5020A 1Hz-200KHz Function Generator
® Basic price — £159 UK Post free i *2015A 3%-Digit LC.D. Bench DMM  *8110A 100MHz 8-Digit Frequency Meter
Optional extras — . 2020 3%-Digit L.E.D. Bench DMM *86810A B800MHz 8-Digit Frequency Meter
AC Adaptor £5.69; Rechargeable batteries | with Microcomputer Interface  *8810B 800MHMz 9-Digit Frequency Meter
€8.63; X1 Probe ég_og,; X10 Probe £9.20; 2033 3‘/:-D!qil L.C.D. Hand DMM 8000B 1GHz 9-Digit Frequency Meter
X1/X10 Switched Probe £10.90; Carry Case :2035A 3%-Digit L.C.D. Hand DMM 8700 10MHz Universal Frequency
£8.86 2037A 3%-Digit L.C.D. Hand DMM Counter/Timer
with Temp. PSC-65 G0OMHz Prescaler
LP-10 10MHz Logic Probe 9005 5MHz Single Trace Oscilloscope
::é\_ﬂr:l')‘OA FREQUENCY i * Aiso avallable In kit form.
@ Pocket size ® 8-Digit LED display @ " i i .
SEeawamehpaithdchie, Test our low priced test equipment. It
0.1Hz @ Sensitivity typically 10mV rms measures up to the best. Compare our
® Timebase accuracy 2ppm @ Battery life .
10hours @ Froquency: 2 range, ¢ gte times specs and our prices — no-one can beat our
ice £67.50 UK Post free H H
Optionl extres — AC Adaptor £5.69 price/performance ratio.
LARGE SAE FOR COMPLETE LIST s
Al prices include VAT. Offical orders welcome. Mail order only, or callers by prior Full colour II|USt.rate.d
appointment. Barclaycard/Access welcome. Cash/cheque, etc., with order.” Large brochure and price list from:
SAE for complete Thandar list. G and E ligk Pl g|
ofticla BLACK STAR LTD )
orders welcome. »y B @
, ( 9a Crown Street,St. lves,
Y o B.K.ELECTRONICS e | | Cambs. PE17 4EB
d, E: 6TY 1 . ;
‘ T g o %" iy | | | Tel: (0480) 62440. Telex 32339
e .

meansmorethangl: =
everbC ore.

If the name BICC-Vero sounds  Bigger means better in other
only half familiar, that’s not the  respects. Being part of the giant
only difference you're goingto ~ BICC-Vero Electronics Group

p...,.......

notice. ensures that we’re a major force + e ddy ’~' sk e e

in electronics technology. Our ; T ' ;

R and D scope is enlarged, and

our supply and distribution : .

facilities improved. ERBEEEheLE) ahpby pbpintk
il :

Because not only have we added
to our name we’ve also added to
our technology. Building upon
our well established industrial
product range and incorporating
the very latest ideas and
techniques to ensure that you too
are working at a state-of-the-art

And because were professionals
we appreciate the very real
professionalism of the hobbyist
market - and service it

standard. accordingly. i g irkppakary

. . } : 43 .,..tl;t..,.,.tti:
But you will of course still recog- , _ iy
nise the old favourites. Products  Yes, we're sure you'll notice the B EEL R MRS R S rbekbeer ek
like Veroboard, which pioneered difference. As well as that P **:trh:m“w‘p
in so many ways, today’s thriving  pleasantly familiar personal H :
pastime of electronics. touch.

BICC-VERO ELECTRONICS LTD.
Industrial Estate, Chandlers Ford, B I c c Ve ro

Eastleigh, Hampshire SO5 3ZR. ==
Tel: Chandlers Ford (04215) 62829. The mechanics of electronics lectronics Electronics Electronics Electronics Electronics  Electronic
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SALE "Gt

= ATARI cav

THE GAME WITH 50 CARTRIDGES
R.R.P.£129.95 (inc. VAT)

OUR PRICE

£78.22 .

(= £89.95 inc. VAT}
The Atari 1s supplied with a free mains adaplor, a pair
of paddles. a pair of joysticks and a combal canndge
and 1s the masi! popular television game on the markel
and has a range of over 40 different cartridges. In
addition to 1he standard Atari range we aiso now
stock the new Activision cartridges which are
currently an special offer reduced from £18 95 to

£16.95 inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P.
Atari Soccer £29.95

NOW £23.95
Activision Dragster £18 85

NOW £14.95
Activision Boxing £18.95

NOW £14.95

<I%

pr R

ATARI OWNERS CLUB — Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsletter with special offers and details of the
latest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing list.

T.V. GAME CARTRIDGES

We specialise in the whole range of T.V. games and sell cartridges for the following games
ATARI % MATTEL % ACETRONIC % PHILIPS % DATABASE * ROWTRON * INTERTON * TELENG
Let us know if you own any of Ihese games and we will let you have details of the range of
cartridges available
Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all
with 1 year guarantee — SPECIAL OFFER £8.935 each

Wa also have a number of secondhand games and cartridges.

ELECTRONIC CHESS

Liquid crystal battery chess NOW £5 OFF
computer with 100-200 hrs RAP £24.95
battery life and two levels of play. SALE PRICE

Comes with separate chess £19.95

board and pieces.

GRADUATE CHESS ™"

A de luxe version of the NO
elecironic chess set with |nlegral£29 95
chess board. The ideal portable .

chess set — see illustration, INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

The very frst chess computer of its price to offer a portable computer with integral sensory board
Battery (6-B hrs) or mains aperated. Thrs is @ modular game and additional plug-in modules are
planned for 1982 for advanced chess, popular openings, grealesi masier games, draughts and
reversi

MINI-SENSORY COMPUTER WITH INC
STANDARD CHESS MODULE WAS £54.50 NOW £49l95 VAT

Silica Shop sre onl of the counlry s Indmg specialists in Chass Computers and now stock arange of more
than 20 Chess 7/10/voice, Sensory 8 and Sensoty Voice, Diplomat,
Sysum 3 Morphy, ‘Great Game Machine. Voice Champion. and the new Scicys Mark V.

UF
CARTRIDGE
V. GAME

+ 4 cartniages

« mans iransformer

NOW €43.50 OFF
RAP (73

SALE PRICE £29.50 inc van

BACKGAMMON
COMPUTER

Siica stock a wide range of

Backgammon  computers

tiom {2895 upwards

Special offers now available
‘on Gammaonmaster

— THE AFFORDABLE ANSWER

INTELLIVISION

THE ULTIMATE T.V. GAME
R.R.P. £229.95 (inc. VAT)

OUR PRICE

£156.48 .

(£179.95 1nc. VAT)

6 NEW CARTRIDGES JUST RELEASED:
ASTROSMASH * SNAFU » BOWLING
SPACE ARMADA » BOXING
TRIPLE ACTION
All 19 current cartridges ¢+ the six new
ones above now retail at £19.95 — Silica
special offer price £17.95 inc VAT

The Mattel Iniellivision 1s the most advanced T.V. game in the world with a range of over 25
different cariridges all ar our special offer price of £17 95. This game uses a 16-bit
microprocessor giving 16 colours and three-part harmony sound. The picture quality is incredible
with 3D effects andrealistic animation. An add on keyboard will be available in the Spring 1982 to
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and
programmable in Microsoft Basic Other accessories will be added later in the year. The normal
price of the Intellivision + free soccer cartridge 1s £229 95 but our special offer price 1s £179.95
Inc. VAT saving you £50.00.

MATTEL OWNERS CLUB — why not join our Mattet Owners Club and recive our
regular newsletters containing details of all the latest cartridge releases. Telephone us
with your name and addresses and we will add your name to our computer mailing list

FREE 16 PAGE CARTRIDGE CATALOGUE — if you are interested in owning a
Mattel, we now have available a 16 page catalogue describing the latest six cartridges
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

AND-HELD GAME

EARTH INVADERS

These invaders are a breed of creature hitherto unknown to man. They
cannot be kilted by traditional methods — they musi be buried. The battle s
conducted in @ maze where squads of ahens chase home troops The only
way of enminating them s by digging holes and burying them

rRRP. £26.95 NOW £18.95 inc. var
PAC MAN 2

Pac Man 2 is based on Ine latest pub game, 1t 15 3 lwo- colour game
of strategy. tactical pursuitand destruction pitting Pac Man against
the large Ghosis. The objuct ot the game is for Pac Man to attain as
high a score as possible by capturing and destroying Ghosts, Bugs
and Energizers without being himself destroyed by the Ghosts. Pac
Man 2 incorporates the most madern and complex status displays
ever produced and 1S now on release tar the hirst in the UK offering
an ideal present

rRRP.£30.95 NOW £24.95 inc var
SPACE INVADERS

Based on one of the most popular arcade games, Space Invadar'™ packs in lots of
action with multi-shaped. brithant LED vessels, including attack ships. bombs,
defenders, missile rockets and a beam force cannon, plus exciting electronic sound
effects. The atrack ships attempt to bomb 1he ground detenders as they are moving
You manoeuvre the missie rockels — avoiding alien bombs — and destroy the
invader lorce a5 quickly as you can. Progressive degree of difficulty Includes
automanc digntal scoring For ages 6 to adult

rre 2405 NOW £16.95

inc. VAT

RADOFI
TELETEXT

The Post Qffice certitied teleph

answering

"Sorry darhing, | will be late home — Love John™

The Cali Jouter ! brings the affordable
answer at the amazing price of £69 {or
£99 for the Call Jotter 2 with built-in
remote recall facihties) These amazing
telephone answering machimes are Post
Office certified and guaranteed for one
year They make a thoughtful gift for
home or business use

For_jree ilustraled brochure and reviews on our ragne of electronic games. please telephons

O1-301 1111, Free delvery service

To order by telephone please quote your neme, adaress

and ACCESS/BARCLAYCARD number, and leave the rest o us. Post and packing Free of Charge.

Express 48 hour delivery service avaiable.
® CALLERS WELCOME

® 2 YEAH GUARANTEE

Demansirations daly at ou Sidcup shop oper: fram Sam-6pm
Monday-Seturdsy Eary Closing Thursday Tom

Late Dpening Fnday Bom}

All goods are covared by a full year's guarantee and many are further

our exchisive Silica Shap 2 year Guarantee.

coverad by
A ® MONEY BACK LUNDERTAKING
INE Ma ?“1‘(':“ 7 days we will give yau a fult refund,
S ® AFTER SALES SERVICE
© COMPETITIVE PRICES
® HELPFUL ADVICE
® CREDIT FACILITIES
reles of interes
© PART EXCHANGE SCHEME
® CREDIT CARDS WELCOME

AT one

gu(t‘

NQTE The top of Hatheriey Road
is one way anly Pizase enter lrom
Sidcup Migh Street

H you are unsalisfied with your purchase and return it within

Avaiabie on all mechines out of guarantee
We gre nover knowi

Full credil facilities available over 12, 24 ar 36 months at competitive

Available on second hand machines
Access, Barclaycard, Diners Club, American Express.

SILICA SHOP LIMITED eroes:

1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX
Telephone: 01-301 1111 0r 01-308 1111

ADAPTOR

WAS £199 inc. VAT

SALE PRICE £124

inc VAT

'lmmll' i -muml"

‘iip?f?ffiﬁlii"'....ur' ....ll\

- 1ofevision
-services,

Plug the adaptor mio the
seral sacket of vour colour
TV and  recene . ihe
CEEFAX and ORACLE
wlormation

THIS NEW MODEL
INCORPORATES
*Double height _Character
taciity *Trua' PAL Colour
*Meots latest BBC & 1BA
broadcast  specificetions
‘Push  button  channel
change “Unnecessary 1o
remove the unit to watch
normal TV  programmes
“Gold plated cwewt board
for relbility

A

ﬂ,.,"““"ll ....IW ""
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AMPLIFER

Employing MOSFETs, this power amplifier features a ‘no compromise’
design from Dave Tilbrook and is rated to deliver 150 W RMS
maximum; it features extremely low harmonic, transient and
intermodulation distortion. This is achieved by overcoming the many
basic problems encountered in the use of MOSFETs for audio

amplification.

provide a power amplifier

module of the highest possible
performance. Ideally the power amp
should produce an amplified version of
its input signal and contribute no sound
of its own. In order to design a
practical amplifier that will come as
close as possible to this ideal, it is
necessary to ‘define’ limits on the input
signal characteristic and then ensure
that the power amp exceeds these
limits.

The problem of amplitude
overload cannot be eliminated, since
no practical power amplifier has access
to infinite supply voltage. In order to
overcome this problem, the ETI-5000
module has been designed to handle in
excess of + 50V rails, giving it a
conservative power rating of 100 W
RMS into 8 ohms. The output stage has
been designed so that the MOSFETs
will not operate outside their safe
operating area on any load in which
the effective series resistance does not
drop excessively below 8 ohms.
Increasing the supply rails will increase
the audio power output (up to 150 W
RMS max.) but for normal use, we
recommend sticking to £ 55 V.

Similarly, since no power amp has
an infinite slew rate or infinite
frequency response, the input signal
has been limited by a passive input
filter. It can be easily demonstrated by
experiment that the introduction of a
passive filter that does not excessively
affect the frequency response within
the audio passband will not affect the
sound of the input signal. This filter will
define a maximum possible input
slope. It is therefore only necessary to
design the amplifier with a slew rate
that exceeds this by a sufficient margin
to ensure freedom from slew-induced
distortion. Since the amplifier is
operated below its slew rate limit, the

T he objective of this project is to

48

| Build this amplifier and go to the top of the class.

application of negative feedback will
decrease distortion produced as a
result of the signal slope approaching
the slew rate (TIM).

Pair Difference

Differential pairs have been used
throughout the design to form not only
the input stage but also the voltage
gain stage. This ensures that the
distortion characteristics of the input
and voltage gain stages are low enough
so that the open loop characteristics of
the amplifier will be determined by the
output stage. The improved frequency
and phase linearity of the differential
pair make it considerably easier to
ensure that the amplifier meets the

Nyquist stability criterion. Another
advantage of the differential pair is its
relatively high supply rejection, a
parameter which is often not given
sufficient attention in power amp
design.

Careful control of the feedback
loop and the use of a passive filter/load
on the output of the module, coupled
with the design points mentioned
above, have yielded an amplifier with
particularly low dynamic distortion
characteristics. An amplifier that has
been designed with these objectives in
mind will automatically have low THD
and TID figures. The ETI-5000 is no
exception, with a THD at 1 kHz and
10 W RMS of less than 0.001%, rising
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PROJECT

A general view showing the internal layout of the amplifier. Toroidal transformers can
be used instead.

SPECIFICATIONS

Power output

100 W .RMS into 8 ohms

(£ 55V supply)

(up to 150 W with suitable PSU)

Frequency response

8Hzto20kHz, +0 —04dB
28Hzto65kHz, +0 —3dB
NOTE: These figures are determined
solely by passive filters.

Input sensitivity
1V RMS for 100 W output

Hum
—100 dB below full output (flat}

Noise
—116 dB below full output
(full, 20 kHz bandwidth)

2nd harmonic distortion
<0.001% at1 kHz

(0.0007% on prototypes)

at 100 W output using a

+ 56 V supply rated at 4 A
continuous

<0.003% at 10 kHz and 100 W

3rd harmonic distortion
<0.0003% for all frequencies less
than 10 kHz and all powers below

clipping.

Total harmonic distortion
Determined by 2nd harmonic
distortion (see above).

Intermodulation distortion
<0.003% at 100 W
(50 Hz and 7 kHz mixed 4:1)

Stability
Unconditional

slightly to around 0.003% at 10 kHz
(top end distortion figures are a
function of bias current). It should be
remembered, however, that obtaining
low THD figures should not be the
prime objective of a good power
ampilifier design, but results from the
reduction of dynamic distortion
mechanisms.

Tested And Trying?

The module has been tested
exhaustively and all prototypes have
performed with negligible differences.

When attempting to measure
distortion figures as low as these, great
care must be taken with the earthing
arrangement to the test equipment. The

ETI JUNE 1982

amplifier module will give its lowest
distortion figures only when measured -
with respect to the correct earth. It
may be necessary to remove the
connection between mains earth and
signal earth inside some distortion
analysers. This problem will not arise
when the amplifier is connected to a
loudspeaker. This condition is not
unique to the 5000 module, but will
occur whenever an alternative earth
path is provided to the output signal
earth.

The sound is clean with no sign of
the aggressive high frequency
performance common to many
transistor amplifiers. There are some
amplifiers that give the subjective

Fig. 1 The basic voltage gain stage of the
ETI-5000 MOSFET amplifier.

impression of being ‘over smooth’, ie
the amplifier on first listening sounds
clean and unobtrusive. Further listening
test reveals, however, that these
amplifiers lack detail, and complex
sounds like a symphony orchestra tend
to beome a single mass of sound rather
than being'rendered as single
instruments. The ETI-5000 does not
suffer from this problem!

Carefully Does It

Particular care has been taken to
minimise slew-ate limiting and )
harmonic distortions. An inspection of
the ‘How It Works’ section will reveal
the techniques employed.

Follow the suggested
constructional method and no
problems will be encountered.

Construction — Module

The construction of the power
amp module is not difficult since all
the components are mounted on a
single board. Since the design employs
a fairly large amount of negative
feedback, the board pattern is a critical
factor in attaining the maximum
theoretical performance. It would be
virtually impossible to achieve the
same performance if the board pattern
were altered, without recourse to a
distortion analyser with a sensitivity of
at least 0.005% and a very good
spectrum analyser. The board pattern
shown ensures freedom from earth
path interaction and therefore does not
degrade the distortion performance of
the design.

Commence construction by
soldering all the resistors onto the
circuit board. The OR22 (0.22 ohm),

5 W source resistors in the output stage
get warm if the amplifier is operated
for extended periods at high power. ’
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Fig. 2 Component overlay of the MOSFET amp module.
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Fig. 3. This overlay shows the components which are mounted directly on the copper side of the PCB.

They should never get hot enough to
burn the circuit board, since any fault
capable of causing this much power
dissipation should blow the supply
fuses first. Nevertheless, it is good
-construction practice to space these
resistors a few millimeters off the
surface of the board. The 47 ohm, 1 W
resistor R29 should definitely be spaced
off the board since it will overheat if a
fault condition should cause oscillation
of the amplifier at high frequencies. Do
not mount the four 100 ohm resistors
R21, R22, R23, R24 at this stage. These
are mounted on the rear of the circuit

50

board and are best left until after the
MOSFETs are mounted.

Solder the four fuse clips into the
board next. Now mount all of the
capacitors, with the exception of C7, 8,
10, and 11. Once again, these mount on
the rear of the board. Make sure the
electrolytic capacitors C1, C5, C12 and
C13 are inserted with the correct
orientation as these are polarised
components. Mount the TN914s and
zener diodes, taking care to orient
them correctly. Solder the trimpot RV1
into place and then the smallsignal
transistors, Q1, Q2 and Q13.

Next step is to mount the six
voltage amp transistors, Q3 through
Q8. These are situated on the board in
two parallel rows, each row with three
transistors. In the prototype modules,
the heatsinks were constructed from
two pieces of aluminium, as can be
seen from the photographs. The
transistors are mounted using 6BA
bolts, each passing through a pair of
transistors. This forms a very strong
assembly which can then be soldered
onto the board. Insulating mica or
plastic washers should be used
between the metal side of the
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PROJECT : MOSFET Amplifier

trasnsistors and the heatsink strip, using
a small quantity of heatsink compound
between each mating surface. When
this transistor-heatsink assembly is
completed, but before soldering it into
the circuit board, check that each
transistor is effectively insulated from

PARTS LIST

Resistors (all AW, 5%)

R1 470k

R2,11 47k

R3 10R

R4,16 1k0

R5 4k7

R6,20 47R

R7,10,13,18 270R

R8 10k
LR9,14,19 22k

R12 3k3

R15,21-24 100R

R17 39R

R25-28 OR22, 5 W

R29 4R7,1 W

R30 1RO, 1W

R31 150R

Potentiometer

RV1 250R vertical trimpot
Capacitors

C1 470n, 25 V PCB electrolytic
C2 1n0 polyester

3 330p ceramic or mica
C4,7,8 470p ceramic or mica

Cs 100u 25 V PCB electrolytic
C6 10p ceramic or mica

c9 220n polyester

C10,11 470 polyester

C12,13 100u 63 V PCB electrolytic
Cc14 220p ceramic or mica
Semiconductors

Q1,213 BC550

Q34,78 BF470

Q5.6 BF469

Q9,10 25K134

Q11,12 25)49

D1,2,34 1N914 or similar

ZD1,ZD2 12V, 400 mW zener

Miscellaneous

PCB; four fuse clips; two 3 A fuses; one
plastic bobbin or similar former, 15 mm
diameter; one metre of 0.8 mm dia.
enamelled copper wire; two strips of 20g
aluminium,each 15 mmwide by 47 mm long
(for voltage amp heatsink); heatsinks, case
to suit.

Semiconductors

BR1 200V, 35 A bridge rectifier

Capacitors

C1,234 10,000 uF, 80 V can
electrolytics

C5,6,7,8 100n polyester

9 470n polyester

Transformers

71,72 two x 35 V secondaries

Miscellaneous

SW1. .. illuminated rocker switch, 240 Vv
AC rated; 1 off 2A fuse and fuseholder, !
off 3-pin DIN socket; 2 off 2-way plastic ter-
minal blocks; 2 off phono sockets; 2 off red
and 2 off black heavy duty screw terminals;
clamp grommet and sundry rubber grom-
mets; hookup wire; nuts, bolts etc; heat
sink/front panel, metalwork etc.

+10
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the heatsink. Using a multimeter on the
resistance range, check for shorts
between the centre lead {collector) of
each transistor and the heatsink strip.
Note that the bolts through the six
transistors are automatically insulated
from the metal rear of the transistor by
the plastic body of the device so no
additional insulation of the bolts
should be necessary.

Before mounting the MOSFET
output devices it is necessary to make
the heatsink bracket. This is cut from a
suitable aluminium extrusion. The
board has been designed to suit
extrusions with one of the sides at least
40 mm wide. The transistor mounting
holes have been placed so that the
heatsink brackets used in the ET!

300 W modules (April ‘80) are
compatible, although there wiil be
some unused holes.

The output assembly should now
be checked for shorts. Remove the
earthing bolt first (see overlay) The
resistance between the case of each
MOSFET and the bracket should be
checked with a multimeter. If any
device shows a short to the bracket it
should be disassembled and the short
found. Usually it is necessary to
replace the TO-3 insulating washer as
most faults of this type are the resuit of
small metal burrs cutting through the
washer when mounting the device.

Once the MOSFETSs are mounted,
the last passive components —
resistors R21, R22, R23 and R24 plus
capacitors C7, C8, C10 and C11 can be
mounted on the rear of the circuit
board. These are positioned on the rear
of the board so that lead length is kept
as short as possible. Cut the leads just
short enough to mount the
components in place.

Set-up Procedure

The recommended supply voltage
for the modules is around +55 V. With
this voltage and reasonable supply
regulation, the module will deliver
around 100 W RMS into a nominal 8
ohm load.

First, recheck that the output
devices are not shorted to the heatsink
bracket. This is best done with the
earthing bolt removed as mentioned
earlier. If no shorts are found, replace
the earthing bolt.

Do the same check for shorts
between the six voltage amp transistor
collectors and their heatsinks.

Check the polarity of ail polarised
components. It is often difficult to tell
one end from the other on diodes since
the markings are easily rubbed off. If in
doubt, check these with a multimeter.
Wind the wiper of the trimpot RV1
fully counterclockwise (least
resistance). This ensures no bias is
applied to the output stage. Now,
remove the fuses from the board if
they have been fitted and replace them
with 10 ohm, ¥4 W resistors.

The module can now be
connected to a power supply.

Make sure that the power supply
connections are sound, with good
solder joints. If you have access to a
current limited bench supply it is best
to connect the module to this for the
set-up and initial test. If you can do
this, set the current limit to around
200 mA. Do not connect a load to the
output of the module at this stage.

If the power is now turned on, the
current through the two 10 ohm
resistors replacing the fuses should be
low. If these resistors start to smoke,
this indicates a fault condition — turn
the power off immediately.

dB8
-70 0.03%

- 80 0.01%

90 0.003% L 100 mA /

L
bt
100  0.001%}— — 200 mA ]
fnptet
110 0.0003% ~ -
120 0.0001% - J -
10 Hz 100 Hz 1 kHz 10 kHz 30 kHz

Fig. 4 This graph shows the measured distortion versus frequency for two values of

quiescent current in the output stage.

Py i
T T N T
T AT Sul|
T T T T T T 1
10 A [l 1 ll“j I‘A A l
1Kz 10Hz 100Hz TkHz 10kHzZ 100kHz

Fig. 5 The measured frequency response of the amplifier (single module). Roll-off points
are defined by the input filter (low end) and output compensation network (high end).
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FEATURE

READ/WRITE

Letters for this page should be addressed to Read/Write at

our Charing Cross Road address.

Dear Sir,

I am writing to you about two
separate matters. First, a friend of mine
recently purchased a kit for the ET/
System A preamp from Jelgate, as
recommended in Buylines. The
screened cable supplied for the internal
wiring was the kind which has a
semiconducting layer between the
screen and the inner conductor
insulation. My friend did not know of
such cable and, as a result, his preamp
had several strange ‘faults.” This could,
of course, be blamed on my friend’s
inexperience, but | think that the same
mistake could be made by other
constructors. | leave the matter to your
judgement, but respectfully suggest that
you contact Jelgate with the suggestion
that they include a note in future kits
making the special nature of the cable
quite clear.

Second, I refer to the articles on
Pickup Amplifier Design (ETI Jan. and
Feb. 1982). Mr Tilbrook makes reference
in the first article to a resonance which
is “a function of both the mass and the
compliance of the cantilever and
suspension system,” which occurs
around 10 Hz. As far as | am aware,
there is a resonance which occurs
around 10 Hz, and it is a function of the
cartridge compliance. However, the
mass involved in this particular
resonance is the mass of the whole
cartridge plus the effective mass of the
pickup arm (as ‘seen’ by the stylus tip).
This mass is of the order of 5-10 grams.
The effective mass of the cartridge

-cantilever and suspension system will
be (at a guess!) 5100 milligrams. This
would lead to a resonance around
100 Hz according to Mr. Tilbrook’s
equation (F={2n ~/ mC), where m is the
mass of the cantilever and suspension
system and C is its compliance)

I was also under the impression
that the RIAA roll-off point around 50
Hz was defined by a time-constant of
3180 uS, and not 3150 uS$, as published.
Perhaps this was changed by RIAA at
the same time as the 20 Hz roll-off was
added?

Signetics data shows the input
current of the NE5534 to be less than
2 uA, typically 0.5 uA. My own
experiments have lead me to believe

. that the operation of a moving-magnet
cartridge is not affected by a current of
this order flowing through it. However,
in a preamp which must suit all
cartridges, a DC blocking capacitor

must be a good idea.

To sum up then, thanks for an
article which treats the cartridge preamp
very well indeed, despite some small
confusion over resonances.

Yours faithfully,
S ] Merrick,
Lancashire

David Tilbrook has been contacted
about these points and we hope to be
running a reply from him very soon.

Dear Mr Harris,

I advertised in ETI for 18 months
but have never received any editorial
comment.

We are THE UK specialists in
pocket computers. This is a very
exciting field which has not been taken
seriously. We started by selling the
PC-1211 and recently the CASIO
FX-702P and at last the new SHARP
PC-1500. This really is a fantastic
machine. We really look after our
customers with hardware software and
consumables. Our mailing list has
grown and we are selling all over the
world.

We have the only range of books
on pocket computing in the UK. Our
new book "POCKET COMPUTING
MADE EASY” has sections on the
PC-1211 — FX-720P and the new
PC-1500. This is the most
comprehensive book available on
pocket computing. We are giving it
FREE on all orders for the PC-1500. Our
1982 catalogue is being printed and we
will send free copies to your readers.

CAN YOU IGNORE ALL THIS
EFFORT?

Give a small dedicated company a
break. Mrs Thatcher will be grateful.
Yours faithfully,

Barry Elkan,

Elkan Electronics,

28 Bury New Road,
Prestwich,
Manchester M25 8LD

OK. You've had a mention. So stop
moaning!

Dear Sirs,

May I ask you to consider the
following as the basis for a future
article.

It is widely known that high sound
levels can cause temporary, even

permanent hearing damage. However,
although this fact is widely known it is
riot properly understood by the public.
have not seen any ‘in-depth’ articles on
the subject in the magazines that | take.

This seems to be a glaring omission
" when magazines such as yourselves
devote pages and pages to the
production of sound in ever-increasing
variety and power. | am not
immediately involved in this subejct at
the moment, but my colleagues are, and
frequently bemoan the lack of
understanding they encounter.

Would you consider publishing an
article to clearly explain the hearing
process and subsequently explain the
effects of abnormal sound levels. This
could be supported by details of
audiometrics, possibly even a circuit (or
project) of an audiometer.

When you consider that many of
your readers are interested in the beauty
of sound, from Bach to The Police,
would it not be a great benefit to help
them to continue to enjoy their
pleasures for as long as possible, by nat
having those pleasures diluted by
unnecessary hearing loss?

I hope you feel that this idea has
sufficient merit to result in the printed
word being published.

Yours faithfully,
G.M. Francis,
Ipswich

We have published a project for a SPL
meter recently, but the point on high
levels is well taken and we'll look at the
idea for an article in more detail.

Dear Mr. Harris,

I am writing to say how delighted
we are with Peter Freebrey’s article on
building the Wharfedale E70 speakers
using our flatpack cabinet kit!

Just a point, though, — the article
refers several times to “chipboard”. Our
cabinet kits are made from MDF board
which is much finer grained, smoother
and more consistent in texture and
density than the highest density
chipboard. Being ideal for speaker
enclosures, this material is now being
used by a number of up-market
manufacturers (in spite of being more
expensive than chipboard).

We found the April 82 issue of ET/
interesting and enjoyable.

Yours sincerely,
R.F.C. Stephens,
Managing Director,
Wilmslow Audio Ltd,

To be honest no-one here had ever
heard of MDF before and even now we
can't find out what ‘MDF’ stands for!

Never was any good at woodwork
anyhow.
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Kit includes tape transport mechanism,
ready punched and back printed
quality circuit board and all electron-
IC parts i.e. semiconductors, resistors,
capacitors, hardware, top cover,

printed scale and mains
transformer. You o
supply solder &
hook up wire.
Self-assembliy
simulated

wood cabinet.
£4.50 + £1.50 p+p.

Featured in Apnilissue Pracncal
Electronics, ceprint 60p - Free with Kit

INTRODUCTORY
OFFER - ONLY

£32°]

+ £2.75 p&p.

» Featuring latest SGS/ATES TDA 2006 10 watt output
1C’s with in-built thermal and short circuit pratection.
* Mullard Stereo Preamplifier Module.
» Attractive black viny! finish cabinet, 9'x 8% ' x 3%
{approx).
* 10+10 Stereo converts to a 20 watt Disco amplifier.
To complete you just supply connecting wire and solder.
Features include din input sackets for ceramic cartridge,
microphone, tape or tuner. Qutputs - tape, speakers and
headphones. By the press of a button it transformsinto
a 20 watt mono disco amplifier with twin deck mixing.
The kit incorporates a Mullard LP1183 pre-amp module,
ptus power amp assembly kit and mains power supply.
Also features 4 slider level controls, rotary bass and
treble controls and 6 push button switches. Silver finish
fascia with matching
knobs and contrasting
cabinet. Instructions .
available, price 50p.

Supplied FREE with kit. +£2.90 p&p.

SPECIFICATIONS: Suitable for 4 to 8 ohm speakers

Frequency response 40Hz — 20KHz

input sensitivity P.U. 150mV. Aux. 200mV.
Mic. 1.5mV,

Bass £.12db @ 60Hz

Treble £12db @ 10K Hz
Distortion 0.1% typically @ 8 watts
Mains supply 220 — 250 volts 50Hz.

8" SPEAKER KIT Two 8" twin cone domestic
speakers. £4.75 per stereo pair plus £1.70 p&p. when
purchased with amplifier. Available separately £6.75 &
£1.70 p+p.

Tone controls

2WAVE BAND, MW — LW

+ Easy to build. » 5 push button tuning. » Modern
design. = 6 watt output. » Ready etched and punchad
PCB. ¢ Incorporates suppression circuits.

All the electronic components to build the radio, you
supply only the wire and the solder, featured in Practical
Electronics. Features: pre-set tuning with 5 push
button options, black illuminated tuning scale. The
P.E. Traveller has a 6 watt output neg. ground and in-
corporates an integrated circuit output stage, a Mullard
IF Module LP1181 ceramic filter type pre-aligned and

assembled, and a Bird pre-aligned push button tuning unit.

£12:95

Suitable stainless steel fully retract-
able aerial {locking) and speaker
(6''x4 *app.) available as a com-

lete kit. £2.50/pack + £1.50 p&p. + £2.00 p&p.
BIRD B DIU
» »
HEU CEA
RADIO BOU 4

To boost your car radio or radio
cassette to 15W r.m.s. per channel.

\é -
£9-95...... -

ETI JUNE 1982

Y ® AUTO STOP
® SWITCHABLE E.Q.

® NOISE REDUCTION SYSTEM
® TAPE COUNTER

® INDEPENDENT LEVEL CONTROL
® TWIN V.U METER
® WOW & FLUTTER 0.1
® RECORD PLAYBACK i.C. WITH
ELECTRONIC SWITCHING
® FULLY VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TAPES

+£1.15 p&p
The power amp kit is a modufe for high power applicat-
ions — disco units, guitar amplifiers, public address
systems and even high power domestic systems. The unit
is protected against short circuiting of the load and is
safe in an open circuit condition, A large safety margin
exists by use of generously rated components, result, a

high powered rugged unit. The PC board is back printed,

etched and ready to drill for ease of construction and
the aluminium chassis is preformed and ready to use.
Suppiied with all parts, circuit diagrams and instructions.
ACCESSORIES: Suitable mains power supply kit with
transformer: £7.50 pius £3.15 p&p.

Suitable LS coupling electrolytic: £1.00 plus 25p p&p.

GOODMANS TWEETERS

8 ohm soft dome radiator tweet-
er (3%"sq.) for use in up to 40W
systems; with 2 element crossover.

£3.50 each (p&p £1) or £5.95 pair (p&p £2).
» . . L]

This easy to build 3 band stereo AM/FM tuner kit is de-
signed in conjunction with Practicat Electronics {July 81
issue). For ease of construction and alignment it incorp-
orates three Mullard modules and an 1.C. IF. System.
FEATURES: VHF, MW, LW Bands, interstation muting
and AFC on VHF. Tuning meter. Two back printed
PCB’s. Ready made chassis and scale. Aerial: AM - ferrite
rod, FM - 76 or 300 ohms. Stabalised power supply

with ‘C’ core mains transformer. All components supp-

lied are to P.E. strict specification. Front scale size: 10%"

x 2%" approx. Complete with diagram and instructions.

£17 9 Self assembly simulated wood
95

Plus £2.50 p&p.

Finish size: 11%"x8%"x3%".
£3.50 Plus £1.50 p&p.

£1145 © °

+ £1.50 p&p.

As featured in E.T.1. December ‘81 issue. Kit of parts
including PCB, UHF tuner and selector switch with all
components excluding case.

= Transformer £1.50 + £1.50 p&p {p&p free on trans-
former if ordered with kit). = Ready built LP1183 Mod-
ule far simulated stereo operation. £1.95 + 75p p&np.

ALL MAIL TO:

21E HIGH STREET, ACTON, W3 6NG.

Note: Goods despatched to UK postal addresses
only. For further information send for instruct-
ions 20p plus stamped addressed envelope. Al
items subject to availablity. Prices correct at
31/1/82 and subject to change without notice.
Please allow 7 working days from receipt of
order for despatch.

ALL PRICES INCLUDE VAT AT 15%.

cabinet sleeve to suit tuner only.

KlT:£10'50 BUILT:£14.25 ‘

+£1.15 p&p.

SPECIFICATIONS:

Max. output power (RMS}: 125W.
Operating voltage (DC): 50 - 80 max.
Loads: 4 - 16 ohms.

Frequency response measured @ 100 watts: 25Hz - 20K Hz,
Sensitivity for 100 watts: 400mV @ 47K.

Typical T.H.D. @ 50 watts, 4 ohms: 0 1%.

Dimensions: 205 x 90 and 190 x 36 mm.

3SWATTMICRO 22WAY SPEAKER SY3TEM
Unit comprises one 50w {4"'app.) Audax
soft dome tweeter HD100. And one
5" Audax bass/midrange 35w
driver HIFI1JSM.
Compiete with 2
element crossover.
Total impedance
of system 4 ohms.

£7.95
PER SET + £2.70 p&p.

SPECIAL OFFER! TUNER KIT PLUS:

+ Matching I.C. 10 watt per channet Power amp kit. »
Mullard LP1183 built pre-amp, suitable for ceramic pick-
up and aux. Inputs . « Matching power supply kit with
transformer. « Matching set of 4 slider  £21.95
controls for bass, treble and volumes. + £3.80 P&P.

£39-95

50 WATT six individually mixed inputs for two pick ups
(Cer. or mag.), two moving coil microphones and two
auxiliary for tape, tuner, organs, etc. Eight siider controls
— six for level and two for master bass and trebie, four
extra treble controls for mic. and aux inputs. Size: 13%"x
6%"x3%"app. Power output 50 watts R.M.S. {continuous)
for use with 4 to 8 ohm speakers. Attractive black vinyl
case with matching fascia and knobs. Ready to use.

ALL CALLERS TO: 323 Edgware Rd,
London W2. Telephone: 01-723 8432.

Open 9.30 — 5.30pm. Closed all day Thursday.
RTVC Limited reserve the right to update their
products without notice.

R|[THv,
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NICADS : UK’s LOWEST PRICES
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~ 1 direct, for 70p inc.
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AMBIT'S NEW CONCISE COMPONENT CATALOGUE ISouT Nnow |

Ambit’s new style catalogue continues to lead the
market with low prices, new items, info, 3 £1 discount
vouchers. In a recent supplier survey, we were one of
only two suppliers listed in all categories!

bl T

There's a few examples of some super low prices. g
78XX 1A 37p All the “usual’* stuff at rock 1 X (B
BC237/8/9 8p bottom prices + Toko coils, k.
3SK51 54p crystal and ceramic filters, micro- } :”§ mmﬁ?ﬂﬂ!ﬂ ¥
metals toroids, Fairite ferrites, L :
10MHz xtals ~ £2 Alps switches, OK| LS, Piezo — . :
8 Pole 10.7MHz sounders, RF, IF Modules + Kits b —— CAPACITY
xtal filters £14.50 etc. - 500 mAh

2200 mAh
2GHz coax 1200 mAh

relay 150W £10.95 4000 mAh
110 mAh

y
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FEATURE

ELECTROMUSIC

TECHNIQUIES parr 3

In the final part of this electronic extravaganza, Tim Orr tidies up the
loose ends with details of ADSR and signal input circuits, plus con-

trollers and sequencers.

generating ‘envelope contours and for filter sweeps.
Curtis produce an entirely voltage controlled device, the
CEM3310(Fig.1). The A, D and R inputs have an exponential sen-
sitivity; these time constants will vary an octave for a 18 mV
voltage change(or 60 mV per decade) at the input pins of the IC.
The control voltages are externally attenuated by a resistor pair
{30k and 470R), The time constants are controllable over four
decades, that is from 2 milliseconds to 20 seconds. The sustain
level is variable from 0% to 100%, again using voltage control
0V to + 10V, linear law). The CEM3310 is ideally suited to
polyphonic systems where one set of ADSR pots will control 5
or 10 independent ADSR units, by use of voltage control. An
ADSR unit that employs a separate pot for each parameter is
shown in Fig. 2. Time constants from three milliseconds to two
seconds are available. This unit can be used in monophonic syn-
thesiser systems.

The ADSR unit has become industry standard for

Fig. 1 (Right) A monolithic ADSR circuit using the Curtis chip. The A,
D and R time constants are variable from 2 milliseconds to 20
_ seconds.

Fig. 2 (Below) An ADSR unit using discrete components {courtesy of
Powertran Electronics).

[
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2 GND
ENV

a7k +15v
' l 10 11
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VC ENVELOPE GENERATOR
47n .

A D

T
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GATE
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30k

FAST
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10k
sLow| lie

—O +12v
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ov

45V —
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RELE ASE
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N4 14
HI INPUT ’___1__8”__

GAIN = +20dB TO -30dB

Zin = 100k 14148 . . ol
SUITABLE FOR HIGH IMPEDANCE i Fig. 3 (Left) An input amplifier

MICAROPHONE OR GUITAR . . .
LOW INPUT M0 ] suitable for a synthesiser, with both

g
tog 3 N
GAIN = +49.5dB TQ ~0.5d8 - l._zv\/v\.._‘.._/\/\/\/w\m high and low level inputs.
Ziy 2 2305 a% 0k Fuzz
SUITABLE FOR LOW IMPEDANCE MIC AERTH
220 w CONTROL
100k C &
4u?
‘ I + FUZ.
ouIRUT autruT
HI 17
INPUT 100k
% ------- -

200%

[ AN\ -
%RC4558 q ’
L J
100k 100k 2 OUTPUT A—&&
+Vee "
29548 39k 22k
xeD) nata8
200k
e oUTPUT a7
INPUT . oo

Fig- 4 An envelope follower using 741s. -[____.

FULLWAVE RECTIFIER 40Hz 3 POLE LOW PASS FILTER

TOP NOTE Signal |nput Circuits
N Synthesisers are often used as signal processors, and so a
55508 b Appust FOR variable gain input amplifier is needed (Fig. 3). This circuit has a
1
1
3

INVERTED
QUTPUT

W

V/OCTAVE high level high impedance input, which makes it suitable for
guitars, plus a low level impedance input suitable for a low im-
pedance microphone. A fuzz circuit has also been included so
that severe harmonic distortion can be introduced to the signal.
Another useful device is the envelope follower (Fig. 4). This is a
fullwave rectifier followed by a lowpass filter. The envelope is
often used to sweep a VCF or a VCO, to produce dramatic ef-

S KEYBOARD
PITCH

CONTACTS

L fects.
~ ™4
- Controllers
oo . Most synthesisers are controlled from a musical keyboard.
- SAMPLE AND HOLD UNIT - The keyboard has to generate ellnd~re:jr_nembir a pitch yogtqge
- e e , _ stave (1 Vjoctave) plus a gate signal to indicate that a note is being
AN - . ¥ pressed (Fig. 5). The pitch circuit is a stable current source that
158 l s [ drives a resistor chain. A potential of 83.3 mV is set up across
/' ~ [ : Tiom each 15 ohm resistor. When one note is pressed, the potential of
aLos%  Toorrom wore e - that note is stored in a sample-and-hold unit. When the note is
TOLERANCE . . . X
released the potential is retained. If more than one note is
L Deyamm pressed, then the lower note is selected.
[ THE CAPACITOR A sample-and-hold unit cannot retain its information for
S - AAAN— ever,; it droops. A no-droop solution to pitch generation is to use
A48 10m a digital system, as in Fig. 6. The 74C922 is a keyboard encoder;
TOP NOTE i - .
o onEsSED it scans a keyboard and generates a digital code representing
GATE w2y the last note pressed. Unfortunately it can only define 16 notes
o= Qureul v (the 74C923 can define 20) and so must be limited to rather small
keyboards. The digital code is converted into a pitch voltage
with an eight bit DAC, only using the most significant top four
o bits. Some keyboards have a dynamic feature, so that the faster
s 9 you play the note the louder it sounds. This is done by timing the
— key transition, but it is very difficult to get a natural feel to the
Save R0 keyboard. Some keyboards are pressure sensitive; the harder
CONTACTE ¢ you press down, the more pitch bend or vibrato you add to the
ADIUST KEYBAARD.CONTACTS,S0 THATPIICH, VCO pitch. Other manual controllers such as pitch
~—o bendjvibrato wheels and joysticks are also employed (Fig. 7).
rore The wheels are always mounted on the left hand side of the
; . . . . keyboard so that the musician can operate them with his left
Fig. 5 Typical monophonic synthesiser keyboard unit. hand and play the music with his right. The pitch voltage from a
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FEATURE : Electronic Music Part 3

3 i
w2148 +Vee 1—C}nzv
6k2
14
A7 REFF—AAA—G +12v
1
A6
10
A
5145
1000 mmn
DEBOUNCE A — - as
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X3 ] 16
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‘CROSS POINTS {=- F ) GATE

Fig. 6 A digital keyboard, in this case for a 16-note range.
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. WHEEL MOUNTED ON SHAFT OF POT

OUTPUT\—/\_/
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log
SLEW
RATE i
CONTROL SLEW RATE = (ﬂ) VOLTS/SEC
c
SPRING s G b
por SPRIN _Vee
H2v FAST TIME CONSTANT = 3.3m$S
SLOW TIME CONSTANT = 330mS

1N4148

FasT 100klogg oy

- f
“w, TLO81 |

ouTPUT

outPuT \/\/

47k || ]I O PITCH BEND OUTPUT VOLTAGE Vin

VOLTAGE)
3

3k3 u3

TANT

10
' pu EXPONENTIAL
i

Fig. 8 Two portamento circuits; one linear (top), the other exponential

(bottom).

1N4148
—12v 9

Fig. 7 Two methods of manually

controlling the pitch of a VCO; a
pitch bend wheel (above) and a
joystick controller (right).

keyboard is often processed by a portamento unit (Fig. 8). The
pitch then glides from its last note to the next. Some people
prefer exponential glides, others linear.

Sequencers

Electronic music often has a background rhythm, which is
generated by some sort of sequencer (Fig. 9). A sequencer
generates a string of pitch voltages which change on the beat.
CoNIROL These are used to control a VCO which is perhaps passed
EORAROL ' through an ADSR and VCA unit. The result is a rhythmic string of ’
VOETAGE notes. In the circuit, the clock is externally generated, although

ETI JUNE 1982 61



FEATURE

: Electronic Music Part 3

12V

1000
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(10 OFF)

BC182L
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ouTPUT

cLock 4|

40178
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FOR THE ADSR

1
® o o
' PITCH

PANEL LAYOUT

13 *
”J”——‘ CK ENABLE e La

240k

Vs
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DECIMAL COUNTER/DECODER

] SELECT SEQUENCE LENGTH
15
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ouTPUT
0V TO +2.9v

%TLO82
%TL082

SEQUENCER

Fig. 9 A simple sequencer.

ADC WITH ACCESS TO
INTERNAL DAC -

QUANTIZED QUTPUT

there is no reason why the sequencer should not have its own
dedicated oscillator. The sequence length can be modified by
connecting the reset line to any output; if you connect it to the
‘8’ output the sequence length will be 8. An LED indicates which
decoded output is active. The pitch pots have been given a
three octave range, which might make tuning rather difficult;
0.1% of the pot rotation equals 3.6 cents of pitch(100 cents = 1
semitone). Either a smaller pitch range could be used or
multiturn pots could be employed, but these are rather expen-
sive. Some sequencers quantise the pitch into semitone steps so
that 2.7% cf the pot rotation would equal one semitone. During
this 2.7% rotation, the output pitch remains fixed. This can be
done by inserting the pitch voltage into an ADC, using the beat
signal to start the conversion and taking the DAC qutput as the
quantised pitch output voltage.

Final Points

A modular synthesiser should have one or two simple
audio mixer circuits (Fig.10,). These can be used to mix the final
output signal or to send the signal to external treatments such as
reverberation units, phasers or chorus units, and electronic or
tape echoes.

A synthesiser relies heavily on stable and clean power supp-
ly rails. A good rule is never to dump large currents down the
ground rail, as this is used as a voltage reference throughout the
system. If you are going to turn lamps on and off, run them bet-
ween the positive and negative rails. Ordinary 78XX and 79XX
voltage regulators can be used, but if they get hot then their out-
put voltage will drift and will give the system a long warm-up

62

47k

47k
10k log
e *
b Q ouTPUT

10k tog
INPUTS

10k log

47k
10k log

Fig. 10 A simple audio mixer with four inputs.

time. A 723 regulator plus a power bypass transistor will give
better temperature stability performance. Any hum on the
supply rails will frequency modulate all the VCOs.

Good Books
Musical Applications of Microprocessors — Hayden Book
Company.
Active Filter Cookbook — Howard Sams.
Musical Engineers Handbook — Electronotes. ETI
ETI JUNE 1982



Greenbank

Greenbank Electronics

ept T6E}, 92 New Chester Road, New Ferry
Wirral, Merseyside L62 5AG
{Tel. 0561 645 3391}

TERMS. VAT, CWO. Cheaues etc savable 1o Greenbank Electranics and crossed.
Add VAT to ol prices at 15% except where stated otherwise. Post etc: U

(+8p VAT=S8p) per order. Export: NO VAT but sdd 40p {Eire). £1 {Europe} and
£3.50 elsewhere Access. Barclaycard. Visa. telephoned orders accepted.

[Polys. universities. govt depts. eic can lelephone their orders lor immediate
despaich on account.)

FREE LEAFLETS

Plaase write or talephone for leaflets, price lists
or quantity prices. A erge SAE is not essential
but helps us.

CUSTOM 80 SYSTEM

be made of the dynamic RAM expansion cards.

good looking instrument case.

contained in the firmware.

For users who would prefer to write programs in BASIC there is
PLOT (a points), draw (a line), erase {a line) etc.

Programs can be stored using named files on cassette. The dual cassette interface includes facilities for an R
selectable between 300 and 2400 band. The card also has a Z80A counter timer circuit.

The Custom 80 System has been designed as a fully expandable modular computer system. The circuits are supplied as a full kit of parts, all you need are tools and soider.
The colour VDU card gives a teletext format, 24 fines of 40 characters, upper case, lower case, pixel graphics, contiguons, non contiguons, single height, double height, memory
mapped etc. The kit is supplied with all the components for colour and is used with your awn colour or monochrome TV set.
The keyboard Port card is used to interface the ASCIl keyboard to the computer, Itis interrupt driven giving fast response to keystrokes. On this card is included 1K of user RAM (this is
in addition to the 1K of VDU text RAM) and space for a 2K EPROM such as the CSYS operating system. The ROM and RAM can be switched by software, which is desirable if full use is to

Features
=5 3 MODULAR
* o T {1 EXPANDABLE
@ 9 © O EUROQCARD Z80A System, High Speed CPU operates at full 4MHz
(0 Ali British designed
° 0 All boards are high quality, double sided, epoxy glass, with plated
through holes.
{0 All boards are Custom 80 Micro Bus Compatible.
{0 3 quartz crystals for timing stability.
O Probably the most versatile and easy to expand system.

The CPU board uses the high speed version of the 280 microprocessor and operates at full 4MHz. Full use can be made of the Z80A's powerful interrupt structures including mode 2
{vectored) interrupts. The CPU can insert wait states when requested and utilises pulsed reset for use with dynamic RAM's.
For a full 64K system two RAM expansion cards are required. (these may be purchased singly if required. For example if 32K is sufficient for your initial needs.)
The microcomputer cards plug into the Custom 80 Micro Bus circuit board which is mounted in the high guality Custom 80 rack, which is in turn fitted with a case conversion kit or a

For high speed machine code work the CSYS operating system has been designed to allow maximum use to be made by the user's own programs, of the various subroutines and utilises

5232 or 20mA current loop to drive a printer. The band rate is software

a 4K integer BASIC suppiied on cassette tape. It includes commands for setting coiour, black and white, graphics etc.

We also have the bare PCB's without the components but including full documentation.
Send for more details {a large SAE is not essential but helps us) including a comprehensive Custom 80 price list.
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740878 24p | 74LS161 41| 14LS259 85p | 740 5355 1 90 [ 39| 4016 32p | 4052  78p (40103 €1.75| 4450 €350 [ 4539  £1.15 [ 2048 KH; 82 N i
74USB3 50 | 74US162 41p| 74LS260 21| Jaiesoe it a0 | sacey 00| 740912 £7.39 | Lir  geb | 4053 7p 40104 95p) 4461 €383 ] dea1  f1igf214KM: B8 LIEEMM 250
74LSB5  70p | 7TALSI63 416 7aUS261 £1.96) reroouo 190 (74C39 £1.06 | 74co14 £1.45 | a0l 43P | 02 LSOPILAS o8 £4.41| 4543 £1.35 ] 072KHz £392 7680 MH; £199
740585 38p | 74LS164 480 ) 7405266 750 | rel cano o ag | MCi0r 127 | 74CS €151 4or0 430 | ages  £128 (40106  75p| 4450PP £350| 4548  £395ff 3125 KHz 892 1MUME 023
74530 35p | 74LS165 75| 7418073 s0p| Lo SdE220 | 74C150 €381 | 74C0T18 £1.10') 4009 66 | 405 £120(40107  60p| 4490VP €3.14 | 4562 €14 85 ] 4550 KHz £383 8000 MH; £1.99
741591 B0p | 74LS166 85p 7415075 2 80| oL oLBE140 | 740151 €255 | 7aca1 11707 | 4020 Sle A% LLABIAAOT BOR] de 29p( 4553 £2.99 [ 1.000 Mz £295 8083BMH  £3&2
iees, el eIy 7408279 88p| Jo caar £1:48 | 74CT54 €381 | 74922 £3.78 | 455 E0P | aoen  90p 40108 £100| 4502  E£iz0| ama £ a8 1008 MHz £150 B38608MH: 0.3
o P g 88p | 7415490 £1.80 | 74C157 £2.29 | 74C923 ¢£5.49 P Y ? ap fl 1280 MHz £392 8872MH: 2m
LS93 36p | 74LS170 72p| 7415283 asp 4023 20p | 40627 £8.95]40110 £3.00( 4503  7Op| 4565  &Op
2 7ALS668£1.75 | 74C160 £1.40 | 74C925 £5.99 1.6 MHz £4.25 9.375 MHz 3.2
4LS95 45p | 74LS174 72p| 7415290 s7p| 7. 4024 45p | 4063 99p | 40114 €1.77| 4505  £5.71| 4556 55p
] 2LS669£1.50 | 74C161 £1.15 | 74C926 £5.99 1.8MHz £4.26  10.000 MHz £1.99
LS9 £1.16 | 7415175 58p| 7415293 46p] 74l o630 £1.7 4025  19p | 4086  36p | 40160 €154| 4506  50p| 4557  £3.20
A5 .75 | 74C162 £1.15 | 74C927 15,99 Pt V.BARMH  £289 10245 MHz £33
7415107 43p | 74LS181€1.30] 7415295 €215 74C928 g5.09 | 4026 [130 | 4067 £339140161 £1.54) 4507 40p |48 1200 ) RD 80 l0aoomie B2
74LS109 30p | 74LS 183 £2.75] 7L G298 £130 74c183 0116 | 7 9914027 3mp 4068  22p|40162 £1.54| 4508 £265| 4559 £3.95f 2 T an
7418112 30p | 74LS190 58p| 7415324 £2.00/ 74C164 £1, 4CSD17.90 | 4058  pgp | 4069 20p|40163 €1.54 4510 68p| 4560  £1.80 ] 2097152 MH: .23 A ue
74LS113 40p | 74LS19] S8p| 741S26£290| 74504  73p} 74C165 £1.08 | 74CH0EITM0 | 4099 7751 4070 26p (40174 £154 4511 68p| 4561  81p g;g;!m"l gg \2%M:§ o%
oIl B g IR /. e w2 goldin el e realosmomn @ DM ng
LS122 a4p P| 74LS306 £€2. i P P g - - i g i
7ALS123 S5p | 74LS134 40p| 741 Sa00 o ot [P 289 [ JaS 100 evap Ar) [l o) el errss(Aest sy, O e 8%
ALS124£105| 7415198 40| 745347 (148} 74002 28 . 4075 20p|40193 £241] 4515 £198)4569 £1.75] 3 - - -
7405125 30p| 7405195 4 740193 £1.15 4076 60p|40194 €1.05| 4516  75p | 4572  3ep [ ISTIMSMH:  £175 18000 MH: £250
utsm 30: 7415196 533 531‘23235132 328% §§" 74C195 £1.00 4077 2a: 40208 £7.54| 4517  £4.15|4580  £4.60 | 393216 MH: £392  18432MH; £2.90
741S132 45p | 7415197 8Se| 74USI3F1.85) 74C10  28p ;zggg f‘l:t‘i 4078 26p|40257 £231) 4518 a2p 4% £2550 :&I;gm; E:g ;ggggm: g-:
7405136 2Bp | 74LS221 60p| 74US365 37p| 74014  30p - 4081 26p (4160  95p| 4519  29p | 4 99p - X :
4LS138 35p | 74LS240 96p| 741526 74C373 £1.79) 4082 26p | 41 < 78p | 4583 90p | 4096 Mz £199 21134 MH 123
WS | an e senl 7isieo TE| HCE e | 7iC B7d b S BES o% s Mlite o oow’ ow
74LS145 75p | 7405242 a5p) 74 a p 4086 65p 4163  99p| 4522  £1.11 |45 2. ! N . :
7415147 £1.70| 7415243 85p 7423‘;‘; ‘;gp ;:ggg ggp 740902 79p 4086 70p|4174  99p| 4526  95p | 4598  £2.90 ff 4.608 MHz £323 2.0M4, 092
74US148 99 4 P [7aco03 s7p 4089  £1.4014175 £1.05| 4527 €115 [4599  £5.95 § 4 800 MHz £1.89 21145 MH; £2.00
LS148 99p) 7415244 80p| 7405374 75p| 74C48 £1.43
i 2 25 | 74C904 4093 43 4528 80p |4700  £1.75 ] 48152 MHz €323 27.648 MH: an
7405151 39p| 74(S25 €118 7405375 agp| 74C73  S7p 57p pl4194  £1.05 | 452 &
7418153 39p| 7415247 40p| 7415377 30” 74C74  Bop | 74C905 £7'53 4034 £1.68)4409 £790) 4529  £1.30 | ICM/O38BA 5,000 MHz £1.99 386666 MHz £350
740585 30p | 7a1S151£1.70| 7415248 G5p| 74LS308 5| Jacos  ent | 74C05 57p 409  90pfaa0  €7.20]4530  70p £4.25 | .00 Miy @ 48000 MH: an
74LS63 £1.60 | 7405155 39p | 74L5249 68| 741370 enn| Jacey oog |74C%07 E7p 4096 90p | 4411  £6.95| 4531 £1.30 5.120 MHz So] Ky B
il -34 124C908 £1.00 4098 8Bp| 4412vP £8.00) 4532  £9.10 5.185 MHz 23 116000MHz - £200
MICROPROCESSORS CRT CONTROLLER: Uarts | UM1286 E36 Combmed widell SWITCH MODE PSUS 80 DATA PACK TRANSISTORS
AY-5.1013 £345 ff*’nd?#'ﬂ'sl vision :n::ul-; 22?5’;:3?3553: a2 prehensive information on the 280, CPU, P10, ETC gg ;g;l/szs ;gp
AY-3.1014A . or with intercartier sound, . 3 i
DYNAMICS AY_; :g}s ggg high pertormance.. . £8.25 ] AC 84215 5v/10A 12v/24 12v/245v/0 ‘tAmso M:;'slt:kme bound data bnok§ desl;:::d“:elo(::pm I 105
£3.30 | 4116 16K 200nS 74p | 8a02 £3.982 : ) B8C 461 34p
BASY  BRlaeew o me(ne £iso RTNCAOSIOUMOErsy o iy deses evimaion of of e BfSCSH g
A C £2.90 | 4164 £7.95 | 96364E £5.94 VOLTAGE REGULATORS [ o e svisn, visa. 1oviia 10wria fJop-todesiassembly lenguage. 2N 3703/4/5/6  10p
ZB0A-S10/10 £13.95 UV ERASABLES 805 46pfl Typeacazsy €617 IMostok ZB0 Microcomputer Data Book (approx j2N 3820 46p
5204 (512 x 8) £r.o8 1206 SGpf ACHS SVIA. 20V/3A. 12v/0.174, 187 x 157 (1435 pages) contains 280 instruction set and technical | TIP 2955 60p
6502 2708 1K x 8 s CHAB. GEN. KEYBOARD 7812 agpf] - 52mm ... - £89.50 information and specifications of e Z80 famiy | 7' 3055 80p
6502/2‘ g.zs 2716/2516 2K x Bsmg[’t:f;\g MK 2302 ENCODER - 7812 S8p 7 NEW Eurocard Swilchslglode PS;JO's Nicss
6520, .99 K 230 ully Assembled Card, 100 x 160mm » 7€ 30W -
6522 £3.50 | 2532 4K x B (5v) £4.05 | RO-3 2513 by Unpercasel output pawer Mostek Micromputer Systsms Data Book (approx JDIODES
VOLTAGE CONVERTER Type 7150 + 5V 2164 agustable to » 15V at g K
6532 £6.95 | 27324K x Bv £3.99 [3:3 e Agiustablel 220 pages) contains details of the Mostek range of §IN 4148 4p
. 00| AL . £ 1. ?
PROM WASHING AY 6 2376 59 | 0ot for 0 ,,',J';;Ee,w,se sy | Tree it svaisal < 12vaza . 14230 Bmicrocomputer circuit boards and software etc. N 2 :g
6800 MPU £295 SERVICE only systems, to obtain »I%V The weight of the data pack is approximately 19§\ 107 15p
MP! £3.99 50p each prom 12V, or dual 12V power for kilos. |A BRIDGE 150V
o IB75 | spane ERASER TUBE | 2 rnion e et » ey {2551 tevoonds. B 232 - UV ERASERS b c1a5 ters i no a7 on s iom, b o
gl\%’ﬁg; ﬂg:m’ggg UV tube (1271 £10.00 | includes commented listing ;";g:’s-":;‘;"j'gv imf st .- %lun?{im.)wr upto 14 PRONR‘N please add an extra £100 towards the cost of the ) oo cron o
x ] ; v ]
1P1A £126] UV PROM ERASER £1.95 1 Size of each madule lexciud- | v 141 linel. £ postage!- 7 x 10K {8pin)  42p
AL 128 pvia £61.20 | 1K ZMON Z60 11 x 2516 or 1 §inc pins) 34 x 26 % 10rem Lt x 10K (9pin)  46p
6845 £9.50 | UV141 £71.70 S Al £14.95 Type ADIP-12410 alternative to above erasers TIMER ICs 88 x aK719pin)  48p
8850 ACIA €150 EPROMPT £33.00 | 2 Tiny Basic for Z80 (1 - .17V, output (25-84ma) £495 | EPROMPY £33.00 555/556 16p/a5p 18 x 1K{9pin)  46p
: 2516) £14.95 ADIN-12A10 - GE CONNECTORS
MCB880 £1.20 Type ADIN-12A1 Send for free leafiet EDI
s ggmenn\cz a0p | NIBqutSC/MPMxil:Dgé 12V, output (25-84ma)_£4.95 03 way, 0.1 phch. wire uon'i"ﬁu
C n k ADI0-12AT0 . pelarizing siol pua 37 - DIL RESISTOR:
SC/MP T (4MHz) ~ £10.47] BILS 96/97 90p | K NIBLMM for SCMP (4 x | TP 0l0-12 <« | KEYBOARD CASES | 1w e te it T o fE i SR 4
1 90y = 12V dual output, 2 x (12 Single sided |1 X42) CA 3130E i 33R (16 pin} 62p
f INS 8070 £22.37)81LS 98 0 2708} 14995109 mA) 406 x 21 Panel Ooubla sises [2x42)E. 00l ¢p 31408 48p JRESISTORS
INS 8154 RAM /0 £9.62] 1488 599 | (Descripnon leatiet availabie) £5,25 JA0G X 210mm Panel size 330 x 188mm £10.75 m 14p JCarbon film, high
INS 8255 1/0 £3.50( 1489 590 | 1¢ Figktor Junior 1 x 2708) Fi10 % 340mm Panel size 430 x 115mm £27.79 e stability YW ET2
75491 700 £19.85, 'SOLOERCON Pl 226 x 282 Panel size 145x 152mm £11.40) E 19" CARD FRAME range 2p each
gl |
COSMAC gglPoig)ZCE[s g?;%z {19% IEIT’?!B(UE[%?VUG (323“5204' gg'% %Z‘gpﬁ 1000 £6 00 Kit of 2 end plates + angles. 2 Iront and 2 redt 4, 4 | 100 of one value £1.00
.| E x X .. s location strips .04
A CiEDEN S E10 SeyaT2e “4'33' ETIBUG {1 x 5204)  £14395 DILSOCKETS 0.1 Pcn wah copper| 0.1 Planboars | Accessaries
™ AY 38910 5.95 | ETIBUG2(1 x 52061 £14.95 8 g/ 1416 pin strips . Jno stnps) Card quides fpack of 10] £1.53 Beoami: EAPACITATORS
£D 1771 £18.00 | SCMPKBILI x 5204)  £1495 Bp/10p/10p B2 x 1" jgu kot 5y 1013 x2 Carneclor mounting sirips (gar} £3.27 ; 1
STATICS 8131 £2.50 18/20/22 pin 7w fop | 217 %S 8p § Case comvaryion kit £19.80 ;a’; 115" Fﬂll‘F z}"" b ”E'
2114L 200n$ sapl oot 50 UHF MOOULATORS 16pi22pi25p 7 x g1pf 3110 .32} or fil s saparate 30 13 D-typo case| £32.30 Konoi m,‘; ?};’ ?{y
2114L 300nS 1CM 7209 1PA £2.69 | UMIIITE36 Vision modulator, | 24/28/40 pin 21 250 | Termal sios - £1.50600 DIN 41612 Ewocard Connectors oTF, 6o, 10F o ot 4p ench
6116 CMOS 2K RAM 200 TV game or cheap campu- 25p/28p/30p 3 x> 9ip{ V-0 DIP baarg ELIAR 64 way Plug rows »+¢ |64706] Tk
£4.79 COM 8116 (Baud Rate) £8.00, " £opletp. Xy P wesdhoars.  £395 | £2.22 WSoF, 20F, 41nF ot Gp vach
118 - 1K x 8 £3.24: lertype. . £2.80 § 24 pin Textool lever By 0 v 64 way Secket raws 3-+c [64/96} £3.99 fowra ™
4118 — 1K x .28 $AA5050 £8.51 | UMI233 £36 Wide bandwidth, ll rype zero insertion D D353 Spoi face cutier (100 | 54 way Plug rows 2+ |64/64] £271
| S$AA5020 £5.33 computer VOU type... £4.50f force £595 41 <17 £A88 | Finnsertion oo £1.78 § 64 way Socket rows 8 +b [64/64] £4.2¢
s
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COMPUTING & MICROPROCESSORS

oog ooog dd

electronics today mternat:onal

How to order: indicate the books requlred by tlcklng ‘the boxes and send this page, togather with your payment, to: ETlI Book Service,
Argus Specialist Publications Ltd, 1456 Charing Cross Road, London WC2 QEE. Make cheques payable to ETI Book Service. Payment in
sterling only please. All prices include P & P. Prices may be subject to change without notice.

U] Beginners Guide to Electronics Squires £4.50

00 Beginners Guide to Transistors Reddihough £4.50

(] Beginners Guide to Integrated Circuits Sinclair £4.50
[J Beginners Guide to Radio King £4.50

[J Beginners Guide to Audio Sinclair £4.50

O Introducing Amateur Electronics Sinclair £4.50

O Introducing Microprocessors £5.20

O Understanding Electronic Circuits Sinclair £6.30

O Understanding Electronic Components Sinclair £6.30

0 TV Typewriters Cookbook £9.35

0 CMOS Cookbook £9.85

O Active Filter Cookbook £11.30

O I1C Timer Cookbook £8.65

0 1C Op-Amp Cookbook £12.20

{3 ITL Cookbook £9.15

0O MC 6809 Cookbook Carl D. Warren £5.30
O PLL Synthesiser Cookbook Kinley £5.85
[ 8085A Cookbook Titus £10.75

[ How To Build Electronic Kits Chapel £3.45

J 110 Electronic Alarm Projects Marston £5.256

[J 110 Semiconductor Projects for the Home Constructor
Marston £5.25

O 110 integrated Circuit Projects for the Home
Constructor Marston £5.25

J 110 Thyristor Projectors Using SCRs Marston £6.256

J 110 Waveform Generator Prajects Marston £5.256

[0 99 Practical Electronic Projects Friedman £4.20

0 What is a Microprocessor? 2 cassette tapes plus a
72-page book £10.00

[J Beginners Guide to Computers and Microprocessors
with projects £6.05

[0 Basic Computer Games Ahl £6.05

[J Basic for Home Computers Albrecht £6.60

O liustrating Basic Alcock £4.25

O Troubleshooting Microprocessors and Digital Logic
Goodman £6.10

{10 Z-80 Microcomputer Handbook £9.35

O Microprocessors in Instruments and Control Bibbero
£15.30

0 Basic Basic Coan £9.96

O Advanced Basic Coan £9.95

J 1001 Things to do with your Personal Computer
Sawusch £6.00

0 Microcomputers, Microprocessors, Hardware,
Software and Applications Hilburn £17.40

{1 Microprocessor Systems Design Klingman £21.95

LI Introduction to Microprocessors Leventhal £11.25

[0 Microprocessor Technology, Architecture and
Applications £11.30

[0 Basic with Style Nagin £6.30

0 Microcomputer Design Ogdin £9.25

Hands on Basic with a PET Peckham £11.95

%Soﬂare Gourmet Guide and Cookboole Scelbi

8080 Software Gourmet Guide and Cookbook £9.30

The 8080A Bugbook Rony £10.05

8080/8085 Software Design Titus £10.05

How to Design, Build and Program your own Working

Computer System £7.10

Your Own Computer Waite £2.26

Microcomputer Interfacing Handbook A/D & D/A £6.35

Crash Course in Microcomputers Frenzel £14.95

[0 Musical Applications of Microprocessors Chamberlain
£20.95

{1 The Pascal Handbook Tiberghien £12.45

O 50 Basic Exercises Lamoitier £11.10

(J Learning Basic with the Sinclair ZX80 £4.95

{0 Microprocessors for Hobbyists Coles £4.256

O Int;gduction to Microcomputer Programming Sanderson
£5.

REFERENCE

O Microprocessors and Microcomputers for Engineering
. Students and Technicians Woolland £5.95

1 Using CP/M — Self Teaching Guide Ashley Fernandez
£6.95

[ Digital Counter Handbook Frenzel £8.65

0 33 Challenging Computer Games for TRS80-Apple-Pet
Chance £5.75

1 How to Build Your Own Working Robot Pet Dalesta
£5.75

0 Microprocessor and Digital Computer Technology
£16.00

0 Guidebook to Small Computers Barden £4.20

O How to Debug Your Personal Computer Huffman £6.30

[0 How to Troubleshoot and Repair Microcomputers Leuk
£6.30

1 6809 Microcomputer Programmes and Interfacing with
Experiments Staugaard £11.45

] Wordprocessors Programmed. Training Guide with
Practical Application £

O Digital Circuits and Microcomputers Johnson £9.76

[0 Experiments in Artificial Intelligence for Small
Computers £7.25

(1 The Oscilloscope In Use Sinclair NEW EDITION 1982
[0 How to Get More Out of Low-cost Electronic Test
Equipment Tobery £5.50

) Digital Signal Processing. Theory and Applications
Rabiner £26.40

I Electronic Communication Systems Kennedy £8.95

O Principles of Communication Systems Taub £8.40

O Introduction to Digital Filtering Bognor £13.30

1 Transistor Circuit Design Texas instruments £10.95

[ Electronic Circuit Design Handbook Design of active
fiiters, with experiments: Berlin £6.80

(1 Electronic Engineers Reference Book Turner £42.00

[0 Electronic Components Colwell £4.00

O Electronic Diagrams Colwell £4.00

O International Transistor Selector Towers New £10.70

(1 International FET Selector Towers £4.60

O International Op-Amp Linear IC Selector Towers £8.00

] International Microprocessor Setector Towers £16.00

O Dictionary of Audio — Radio and Video Roberts £16.00

O Dictionary of Electronics Amos £16.00

(1 Dictionary of Electrical Engineering Amos £16.00

O Dictionary of Telecommunications Amos £16.00

] Giant Book of Electronic Circuits Collins £12.75

] World Radio/TV Handbook Vol. 35 1981 £10.50

0 How to Build Electronic Projects Malcolm £6.45

a Ellodern Electronic Circuit Reference Manual Marcus
33.50

Please send me the books indicated. | enclose cheque/postal
order for £

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

|_5¥2{2!4|HHH|1LIHI

[s[s]a]e] |

HEEEREEER

Signed ...

ETI JUNE 1982
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—® e+ <) CROTECH 3035

0.9/ 10 MHZ Scope | MULTIMETER
4| P Componen S
LV 5| Tester Features mirror scale,

5" - 130mm Flat Face

SWEL2RL | e o iz

5mV/DIV 220/240V AC Trig. to 20 MHZ

As advertised by us 3t £183.75inc. VAT

& £168.50 ..o

(UK ¢/p £3.50) Exclusive to Audio Electronics

A (o

+case |.e. £84.00

CENTRES )
PROFESSIONAL 100 K OHM/VOLT

polarity reverse, electronic
overload protection, taut band

As advertised by us at £67.50

o £49 Inc. VAT

(UK ¢/p £1.50 with leather case™
Exclusive to Audio Electronics

00801 3% dwyt LCD 26 ranga push button 2A
AC/DC 20 meg ohm Basic 1.5%

|1 button plus Hie Tester 104 D tNo AC A)
189m 3% cugit LCO range Rotary switch plus
Hfe Tester 10A AGOC

equipment accessories tools. irons and

Price conect at time of preparation E&OE
All prices include VAT

LCD LOW COST MUL;IJAETERS

HCT83 0.1% version of shove £54.00
SABTRONICS version of shove £39.95
1 | DMBO11A/18m 3% digit LCD 15 range push £43.50

Callers willalways find a range of fow cost test

boards in stock also special offers for certain
equipment which will vary from time to ime

I/ I
—F A
| i I ,AZC}}&?
JIIMLONDON'S TEST EQUIPMENT [ AN DR YOUF

l CHOOSE FROM UK's LARGEST RANGE

|

STOP PRESS Few only 8110 23range 10A AC/0C, range
hold. continuity buzzer plus much more Rotary switch.

£69.95

TRIO OSCILLOSCOPES

Range ot mains operated Scopes with 5" displays, triggered
sweep {UK c/p £3.50)

OUAL TRACE

CROTECH OSCILLOSCOPES

Range of Portable Scopes mains and battery operated.
Plus special features (UK c/p £3.00)

3030 Single trace 15 MHZ. 5mV, 0.5 micro'secs. Plus builtin
£172.50

(UK c/p 50p per 1to 3} Available BNC plug
or Banana X1 £7.95 : x10 £9.45 : X1-x10
£10.50A1s0 X100 (BNC only) £16.95

HV PROBE (k.o 85p)
'0/40KV. 20K Voit  £18.40

£S1562A 10 MHZ: 10 MV; 1 micro sec. £267.95 com
. 0 ponent tester. 35mm tube
CS1560A 1) 15 MHZ. 10mV: 0.5 micro sec £341 55 3131 Dual trace 15MHZ, trg to 35 MHZ, SmV, 0.5 micro sec
C81566A 20 MHZ; 5mV: 0.5 micro sec. £363.40 130mm tube, plus component tester
e C81577A 35 MHZ: 2mV: 0.1 micro sec. £523.25 3034 Battery-mains dual trace 15 MHZ, trig to 20 MHZ
— 51820 20 MHZ: 2-5mV 1 micro delay sweep £483.00 built in Nicads. 5mV. 0.5 micro secs
@) 3 CS1830 Mk 1 300 MHZ, 2V, 0.2 micro sec (Eliminator charger optional £28.75)
HEHE @ ? ° ng|?7?5‘”;§' ?ml%wﬁpnr:'i;gru sec. Multi display Audio sgsgm Also Available 3033, single trace 3034 32200
o 91260 3337, dual MHZ, 130mm £454.00
W . ol giNGLE TRACE , _
? ! ﬁj i L AN 013630 5MHZ, 10mV, low sweep for observation below 1HZ STOP PRESS £] 68 50
and up to 450 MHZ. 75mm display (UK ¢/p £2.00) £124.20 Mode! 3035 was £189.75 - Special Offer .
DIRECT READ OSCGILLOSGOPE PROBE KITS —_—

THANDAR - SINCLAIR

Reliable low cost portable instruments. bench models alt
25.5x 15x 15cm. Generators mains operated rest battery

CLAMP-ON-METERS

MULTIMETERS INSULATION TESTERS

(UKc/p B39 or £1.00 for two)

ﬁ:g?gf :gr;g: ;(:':kngﬁs;/cyl‘tﬂ £4.95 Multi-range clamps all wnl%esislapc?
KRTI00 12 range pocket TK/Volt o I I Rsoh it
TI0L 12 range 1K/Volt + overlead £5.75 ST300 2004 60OV 9 " 2850
NH55 10 range pocket 2K /Volt £6.50 e ranges s
875 11 range pocket 4K /Volt £7.50 ST310 2004 ranges o
AT1 12range pocket Deluxe 2K/Volt £8.95 I_(ZBGZ 150A, 600V. AC 7 ranges .
NH56R 22 range pocket 20KIVoh £11.95 K2606 300A, 600V, AC 8 ranges 548.80
YN3BOTR 19 range plus Hfe test 20K/Volt £14.95 | K2B03300A 600V, AC9ranges £59.95

K2903 900A, 750V, AC 9ranges £77.50
K2103 1000A. 750V. AC 9 ranges £85.01
“Optional temperature probe  £13.80
ELECTRONIC INSULATION TESTERS
Battery operated complete with carry
case (UK c/p £1.00)
YFS00L 500V/100Meg . Plus 0-100 ohm
£65.00

K103 600V/100Meg. Plus 0-2.6K ohm

4
KRT5001 16 range 10 amp DC range double 50K/Vol £17.95:
$T303TR 21 range pius Hfe Test 20K/Volt £18.95
AT1020 19 range Deluxe plus Hte Test 20K/volt £18.95
ECT5000 As KRT5001 plus colour scales 50KIV01;:‘s %
7081 18 range double 10A DC 50K/Volt £23.75
TMKS00 23 range plus 12A DC plus cont. buzzer
30K /Volt £24.
188m 36 range large scale 10A AC/DC 50 K/Volt £28.50 £100.00
AT2050 17 luxe plus Hfe test K/Volt .

range Deluxe plus Hie tester SOKIVOlL o e | k3106 500v & 1000V, 1000 & 2000Meg.

AT210 23 range Deluxe 12A AC/DC 100K/Volt  £32.50 £118.00
3B0TR 23 range large scale 10A AC/DC Hfe test
50 meg ohm 1KV AC/DC 100 K/Volt £39

K4101 Earth resistance tester £|49:00
M500 Hand cranked insulation tester

pplied) UK c/p Hand models 65p. bench £1.15)

0IGITAL MULTIMETERS (3% digit LCD)
TM354 Hand held, DC 2A, 2m ohm, 1mV - 1000V DC, 500v IEC. 0

TM352 Hand held, DC 10A, Hie test, Continuity test  £57.44
TM353 Bench 2A AC/DC 1000V AC/DC 20M ohm. Typical 0.25%

NEW LOW PRICE £86.25
TM351 Bench, 10A AC/DC, 1000V AC/DC, 20M ohm —

Typical 0.1%
FREQUENCY COUNTERS (8 Digit)

PFM200A Hand held LED 200 MHZ 10mV (600 MHZ with TPG00).
New Model fitted BNC sockets £67.50
TF040 Bench LCD. 40 MHZ. 40mV (400 MHZ with TP600) £126.50
TF200 Bench LCO 200 MHZ 10-30mV (600 MHZ with (Tpeé){)é)&_’s

TPB00 600MHZ + 10 Prescaler 10mV

GENERATORS (All bench models) mains operated,

T6100 Function 1HZ-100 KHZ Sine/SQ/Triangle/TTL  £90.85
T6102 Function 0.2 HZ-2 MHZ Sine/SQ/Triangle/TTL ~ £166.75
TG105 Pulse. 5 MHZ-5HZ (200nS-200mS) various outputs £97.75
0SC!LLOSCOPE {Bench model low power portable)

10MHZ 2" trace 10mV. 0.1 micro sec All facilities

Model SC 110 £159.85
Rechargeable battery pack £8.63. AC adaptor /charger £5.69
OPTIONAL {TEMS

Carry case (bench only) £6.84 AC Adaptors (state model) £5.60
TH301 DIGITAL thermometer handheld — 50° to 750°C £68.43

| 500V/100Meg. £79.50
UK ¢/ p 450) SUITABLE
S |.0G|c PHOBE ¢ P SCOPE ADD ON UNITS FOR ALL SCOPES
5:&5.’1“"?3&“ LTC905 Semiconductor Curve tracer £9545
m, (post 85p)

HZ65 Component Tester £2995

(Post 55p)

KEITHLEY PROFESSIONAL

DIGITAL MULTIMETER
UK clp 75p

Mode) 130, 25 range_Easy to hold and use
LCD DMM. Size7x31x15

Ranges { PAL UHF and VHF Models

DC Volts 200mV- 1000V 0.5% 100 micro voit e LCG393 VHF 6 pattern £143.75
AC Volts 200mV-750V 1% 100 micro volt LC6392u UHF 15 pattern  £228.85
DC current 2mA-10AMP 1-2% 1 micro amp &4 LC6392v VHF 15 pattern £231.15

AC current 2mA- tOAMP 2% 1 micro amp

Fitted NICADS

WARE ROAD,LONDON, W2 1BN,ENGLAND. TEL 01
AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2

| or Telephone
your order

{ 20p UK)
fordelivery
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WE ARE cFEN 6 DAYS' A NEEK ~CALL IN AND SEE FOR YOURSELFY,

TV COLOURGENERATORS

LC6399 VHF /UHF 13 pattern £572.70
MC101 UHF pocket colour} £162.50

Send large SAE

Allow upto10days| schools, Companies,
etc. free on request.




ROBOT MODULE

A brace of projects for our mobile this month; a digital PWM interface
board for the motor controller so your computer can take your robot
for a walk, and an optical sensor so it won't run over your
cat/budgie/kids. Here's the first one. Design and development by Rory

Holmes.

is constructed entirely from

CMOS logic ICs to provide pulse
control of two independent channels.
Pulse width modulation can be used to
control a variety of analogue functions;
this design is offered to allow computer
control of ETI’s Dual Motor Switching
Amplifier, featured in part 1.

Binary counters are used to count
both the ON.and the OFF periods of
the mark-space cycle; thus the duty
cycle is independent of the timing
circuitry, being an exact ratio of two
numbers.

The duty cycle data for either
channel is loaded through an eight bit
port common to both, and is addressed
to a particular channel by the use of
two strobe lines. When a strobe line is
taken low the input data is latched into
the associated control channel, which
generates a pulse width corresponding
to the input value. The pulse width will
remain at this value after the data has
changed and until its strobe line is
activated again. The minimum strobe
pulse required is 50 uS; thus both
motor speeds can be changed in about
100 uS.

To suit the standard eight bit data
bus of most microprocessors we have
allowed seven bits for controlling the
pulse width, with a further bit for
setting the forward/reverse motor
direction. Pulse widths can thus be
obtained with a resolution of one part
in 128. With the modulation frequency
set at 20 kHz (just above audibility), the
pulse width can be increased from zero
in 390 nS increments up the maxirnum
of 50 u$,; this represents 100% duty
cycle modulation (50 uS = one cycle
at 20 kHz).

Timing signals for pulse generation
can, of course, be implemented
directly with software from the
controlling microprocessor; however,
this creates large overheads on
processor time. Furthermore, any
application software must be designed
around these timing routines which can
soon become a nightmare of
interactive real-time programming.
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T he digital pulse width modulator

of the series.

This photo shows the digital PWM board mounted above the motor driver board from Part 1

Our design strategy has been to
dedicate external hardware circuitry to
the mundane and repetitive tasks, thus
freeing the controlling processor for
running the more sophisticated
command programs.

Figure 2shows the circuit diagrams
of both channels with the
accompanying description. The unit is
assembled on a PCB which fits inside
the existing motor driver amplifier case
and runs off the same 12 V power
source. A 15-way D-type cannon socket
mounted on the side of the diecast box
provides input for the programming
data.

390 usS

Construction

The PCB should be assembled as
illustrated in the overlay diagram. We
recommend soldering in the 14 links
first, followed by the resistors and 1C
sockets. Veropins should be inserted at
all the input and output terminals, 17 in
all, and finally the capacitors can be
soldered in. Before plugging in the ICs,
connect a 12 V power source at the
supply points shown and check the
ground and positive rail voltages at all
the IC sockets. If all is well, a short
length of 11-way ribbon cable can be
wired up to the eight input bits, ground,
and the two strobe lines.

=
2swwsewoe [T L L LML WL UL LU LT LWL

IC6 PIN 13 e

SQUARE WAVE _J v"“‘___
CHANNEL 1 I _‘:m::_,|l

LOAD PULSES L FULL CYCLE OF 128 CLOCK PULSES

CHANNEL 2

LOAD PULSES U

IC3 PIN 14 1 | i
PWM OUTPUT ___._J 3

IC3 PIN 1

sareocoox [ LI — M

[ N
FULL NUMBER OF CLOCK
PULSES NDOT SHOWN

Fig. 1 Timing diagram for the digital pulse width modulator.
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Fig. 2 Circuit diagram for both channels of the digital PWM.,

HOW IT WORKS

O FWD/REV

PROJECT

Each of the two control channels operates
in an identical fashion with some circuitry
common for both. We shall describe the
basic circuit action referring to the upper
half of the circuit diagram in Figure 2. IC3 is
the heart of this circuit, being an eight bit
binary down counter with presettable data
inputs; it is used to generate the variable
pulse widths. The eight data bits presented
at the preset inputs JO to )7 are loaded into
the counter when the synchronous load
input on pin 9 is pulsed to logic low. If a
clock is now fed to pin 7 the counter will
start counting down to zero from this preset
value. When zero is reached the previously
high zero detect output on pin 14 goes low.
In our configuration this zero output is used
to gate the clock input via AND gate IC4a.
Thus, as soon as zero is reached the clock is
disabled, leaving pin 1 low and so allowing
the zero output on pin 14 to remain low
also. The counter 1C3 can only be restarted
by another load pulse to pin 9, which
presets the count start value and returns the
zero output to logic high, thus enabling the
clock for the down count. A look at the
timing diagram of Fig. 1 should clarify this
sequence.

The ‘zero detect’ output on pin 14
directly provides the required PWM signal
and is buffered by AND gate IC4b before
driving the power switching stage. The load
pulses are produced by the edge detector
implemented using inverter gates IC5a and
b. These negative-going pulses are very
narrow, with a width set by differentiator
C1/R2 of about 200 nS; they are derived

from the negative-going edges of a square
wave produced by the counter 1C6. The
load pulses for the other channel are
generated in a similar fashion, but from the
positive-going square wave edges. This
ensures the 180° relative phase offset of the

two PWM signals, necessary for reducing

the peak supply current.

This square wave determines the full
period of each pulse width cycle and thus
sets the constant frequency of the PWM
output. The counter IC6 is a dual four-bit
binary counter; the stages are wired in
cascade for ripple counting, and the square
wave is taken from the seventh output bit. A
2.5 MHz astable clock built around IC5e
and f drives both 1C6 and the down counter
1C3.1C6 will thus divide the master clock by
128, providing load pulses at a repetition
frequency of 20 kHz which is the required
modulation frequency. For a maximum
duty cycle modulation of 100% the down
counter must have a maximum start count
of 128, giving a resolution of one part in
128. This is achieved by using only the first
seven input bits of IC3 and taking the eighth
to logic low. The pulse width is thus variable
from 0 to 50 uS in 400 nS increments. The
eighth bit of the input port is used to set the
fowardfreverse direction of the motor.

The puise width data for the preset
inputs of counter IC3 must be continuously
available, since it is loaded afresh for each
cycle on the negative-going edge of the
asynchronous load pulse. The eight bit data
port from the ‘outside world’ is thus latched

by IC2, a dual four bit hold-follow latch (the
CMOS 4508). When the ‘store’ inputs on
pins 2 and 14 are logic high the data
appearing at the Q outputs wilt follow the
data on the inputs; when ‘store’ is taken low
the current data is held internally and
remains on the Q outputs to control the
down counter.

The corresponding data input bits of
each control channel on1C2 and 7 are wired
together to form a common input port; data
is thus altered for a particular motor
channel by taking its associated store input
to logic high. Strobing in new speed data is
achieved using IC1a, a NOR gate. One
input, the strobe line, is held normally high
by R1, and the other input is taken from the
PWM output.

When the strobe line is now taken low
the store input will only go high as the PWM
output signal goes low. This arrangement
ensures that any new data will be stable
when it is loaded into the down counter; it
also prevents the forwardjreverse control
from changing state while the motor driver
transistors are turned on. Once the
required data has been set up on the inputs,
the data strobe line must be taken low for a
minimum period of 50 u$ to ensure the data
has been latched. NOR gate IC1b is used to
buffer the forwardireverse control line
before it leaves the PCB. The 12 V power
requirement is taken from the motor driver
stage described in Part 1, with C7 providing
smoothing and C4, 5, and 6 decoupling the
fast switching pulses,
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CH1
FWD/REV
OUTPUT

CH2 CH2
STROBE
QuUTPUT INPUT

FWD/REV

Fig. 3 Component overlay for the PWM board,

CH1
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OuUTPUT
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+12v

\
\
VWEROPINS: EIGHT BIT INPUT FROM
15 WAY CANNON CONNECTOR

PARTS LIST

DIGITALPWM

Resistors(all 4 W, 5%)
R1,6-14 220k

R2,3 4k7

R4 10

R5 3k9

Capacitors 1

C1,2 100p ceramic
C3 33p ceramic
C4,5 10n ceramic

Cé6 100n ceramic
c7 1000u 16 V axial

electrolytic

Semiconductors

IC1 40018
1C2,7 45088
1C3,8 401038
1C4 4081B
1C5 40498
ICé 45208

Miscellaneous
PCB (see Buylines); Vetropins.

BUYLINES

No problems at all here; most mail order |
companies advertising in this issue should
be able to supply the components. See page
82 for the price of the PCB,

Testing Times

With nothing connected to the
ribbon cable inputs, the two pulse
width modulation outputs should be
continuously low and the two
FWDJ/REV outputs should be high (you
may need to briefly touch the strobe
input wires to a ground terminal). These
outputs may be observed with either a
12 V FSD meter or a scope. If a scope
is used, the 2.5 MHz clock can also be
checked; a square wave should be
observed on pins 2 and 5 of IC4.

Pulse width control for each
channel may now be verified. Wire bit
seven of the ribbon cable to the
positive terminal. When either strobe is
now taken briefly to ground, the
corresponding PWM output line will
change to a square wave. The duty
cycle is now 50%, this ratio being 64
(bit 7) divided by 128 (full cycle), and
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the meter will read 6 V. If a scope is
being used the square wave pulse
trains from each channel can be
observed; they should be 180° out of
phase with each other (in the case of
square waves this looks like inversion).
This process can be repeated,
taking only bit 1 positive, to give the
minimum pulse width of 1/128th of the
full 50 u$S cycle (about 390 nS). This
very small pulse cannot be detected by
the meter but can be seen on an
oscilloscope. Further bit combinations
can be strobed in, to provide varying
pulse widths in increments of 390 nS.

Modifications

The eighth bit of the data input
port is used to set the forward/reverse
signal line. For applications that do not
require a separate direction signal, ie a
computer-controlled pulse generator,

this bit may be utilised for higher
resolution pulse width control; the full
eight bits give a resolution of one part
in 256. To implement the modification
the following changes can be made.

The tracks to pins 1 and 2 and pins
12 and 13 of IC1 should be cut; this
provides two unused NOR gates,
whose input pins should be connected
to the nearest ground track via
insulated links. The tracks to pins 13 of
both IC3 and IC8 should be cut; pin 13
of IC3 is now linked to pin 11 of 1C2
and pin 13 of I1C8 to pin 17 of IC7. Pin 7
of 1C5 should be cut from its track and
linked to pin 14 of 1C6. The
forward/reverse input line, bit 8, now
becomes the most significant bit of the
pulse width control.

The pulse width modulator now
works in exactly the same way as
before but with an output frequency of
10 kHz, exactly half the original value.

Once the board has been tested it
can be mounted using brackets or
adhesive PCB slots directly above the
motor driver board in the diecast box.
The two supply pins are wired to the
existing 12 V input terminals, while the
FWDJ/REV and PWM outputs are
connected to the corresponding inputs
of each motor driver channel. We used
a 15-way D-type Cannon socket bolted
onto the case side for the eight bit data
input. The two strobe lines and ground
wire should also be wired to this
connector. ETI
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PROJECT: Robot Modules

Th|s pro;ect will endow your man of steel
with infra-red vision; and it's not much
bigger than o human eyeball. Alternatively ——
You can use in applications such as batch countmg

Design and development by Rory Holmes.

means of detecting the presence

of anything by the reflection of
infrared light, and provides a direct
digital output of object detection.

The transmitter and receiver of the
infrared beam are both mounted on
the same miniaturised PCB, which is
housed in a short length of aluminium
tube for screening and protection. By
the use of modulation and high power
bursts of infrared at a very low duty
cycle, a detection range of over a foot
is achieved. The receiving photo-
amplifier is tuned to the same
modulating frequency of 1 kHz, and
thus provides good rejection of stray
infrared interference. Bright lights will
not affect the operation of the module.

The module features a wide
supply voltage range, with an LED to
indicate correct operation. A preset
adjustment pot at the rear of the sensor
allows the detection range to be preset
at any distance between 1 and 35 cm.

T his project provides a very useful

Construction

Although the PCB layout (Fig. 2) is
quite dense, with several vertical
mounting resistors, the assembly
should be stralghtforward The only
component of note is PR1, a % ” 20
turn rectanguiar cermet preset. These
are readily available, though, and
should fit the board exactly. The power
transistor Q3 is mounted flat, with the
metal side face down; likewise, observe
the orientation of the other transistors.
Photodiode D1 has a chamfered edge
on one side; this is mounted to face the
infrated emitter LED2, so allowing the
sensitive surface to face outwards. The
infrated LED should be mounted with
the flat side facing away from the
photodiode (the flat identifies the
cathode). After assembly of the board
it is important to mount a small guard
between the infrared emitter and
detector, to prevent infra-red light

ETH JUNE 1982

passing directly to the detector before
it has been reflected. The guard should
be a 7 mm square, cut from un-etched
PCB or a piece of aluminium. It can be
stuck between the two diodes and
directly in front of C4 with a blob of
superglue.

The board is mounted in a 55 mm
length of aluminium tube, of internal
diameter 27 mm or greater.

The dlagram of Fig. 3 illustrates
how a 6BA nut is soldered sideways
onto the PCB track directly beneath
the 3-way connector socket. Holes are
drilled in one end of the tube to mate
up with the indicator and preset
adjustment screw. A rectangular hole
also needs to be cut, allowing access to
the connector socket. A 6BA bolt can
now be used to tighten the board
against the tube end. The sensing end
of the tube may be covered with
anything that is transparent to infrared
(red filter plastic polarlsmg sheet, or
just clear plastic). If openings are cut
for the emitter and detector then an
aluminium disc could also be used. The
disc should be cut to fit the tube and
mounted flush against the small guard
plate with epoxy. The sensor tube may
be mounted with a circular clamp that
tightens round the tube; this can be
seen on the photographs of our
prototype.

C2, the smoothing capacitor, is
shown on the circuit diagram as a

100uF 10 V tantalum electrolytic. This
value was chosen to fit on the PCB and
consequently limits the supply to 9 V
maximum, although the circuitry is
capable of operating up to 35 V. To
allow higher supply voltages, change
C2 to 22uF 35V tantalum. An
additional electrolytic of 100uF 40 V
should be mounted underneath the
board and soldered to the same pads
as C2.

The sensor is now ready for testing,
and the three way connector plug
should be wired to a suitable power
source capable of providing 100 mA
{this is for the benefit of the bulb, if
used; the circuit itself only takes 20
mA). A PP9 9V battery is adequate.
One of the test circuits illustrated in
Fig. 4 should be adopted; if the LED
arrangement is used, for example, the
LED will be on when the sensor
points into free space. Start with the
preset fully anticlockwise; this gives
minimum sensitivity and the sensors
should not trigger at all.

Keeping the sensor pointed at free-
space, the preset should be turned
clockwise to increase the sensitivity
until the LED just goes out. The preset
should now be backed off until the
LED just comes on again, thus setting
the maximum range. Placing a hand
about 12” in front of the sensor will
now turn off the test LED, while striking
a match next to the sensor should
make no difference!




NOTE- k CATHODE
CHAMFERED EDGE

LED2

METAL SIDE
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POSITIVE SUPPLY {+V]
OouTPUT

GROUND {0V}

Fig. 1 Component overlay for the
optical sensor. The photos overleaf
show how small the unit is.

—_HOW IT WORKS

The proximity sensor works on the principle of
transmitting a beam of modulated infrared light |
from the emitter diode LED2, and receiving
reflections from objects passing in front of the
beam with a photodiode detector D1. The circuit | |
can be splitinto three distinct stages; the infra-red
transmitter, the photodiode amplifier, and a
| variable threshold comparator.

The transmitter provides 1 A peak current
pulses for 10 uS through the infrared emitter
diode, at a repetition rate of 1 kHz. Q1 is
arranged as a constant current source to supply
the base of Q2, and to charge up C1. As C1
charges up, the base voltage of Q2 rises until it
reaches about 0V6 relative to ground. Q2 then
turns on, so tuming on another constant current
source formed by Q3 and LED1. This current
source sets a temperature compensated voltage
of about 1V5 across R3, thus defining a current of
1 A through the infrared emitter LED2. After Q3
turns on, a negative pulse through C1 turns off
Q2 again, thus restarting the oscillation cycle.
The current pulse, determined by C1and R2 is set
at10uS. A 10uS pulse every 1mS is equivalent to
a duty factor of 1:100, so that although 1 A peak
pulses are generated, the average current
required is only 10 mA. Capacitors C3 and C2 are
thete to provide power supply smoothing to
decouple the fast current pulses. .

The detector is built around IC1, a CA3240
dual op-amp. IC1a is configured as an inverting
amplifier with a gain of — 2. 1t amplifies the infra-
red signal picked up by photo-diode D1. C4,
which couples the diode signal to IC1a, acts asa
high-pass filter in combination with the input
impedance of the amplifier. Positive-going pulses
of 10 uS duration are fed from the output, via
rectifier D2, to a smoothing filter C5 and R9. This
provides the signal voltage reference for the
inverting input of comparator IC1b. A 2V7
reference, formed by R8 and ZD1, provides the
| biasing voltage for the photodiode through R7. It
also provides the reference voltage for the non-
inverting comparator input, set by potental |
divider PR1. R10 creates positive feedback round
the comparator, to improve the switching, and
introduce a small amount of hysteresis. Thus, if a
reflected light signal received due to the
presence of an object rises above the threshold
set by PR1, the comparator output will go into
negative saturation. The comparator output is
used to turn Q4 on or off, thus providing an open
collector output for digital interfacing to logic
circuits.

PROJECT: Robot Modules

NOTE. D1 1S PHOTODIODE

1C1 1S CA3240 D2 IS 1N4148

Q118 2N3819 ZD11S 2V7 400mW ZENER
Q2,4 ARE BC184L LED1 1S 3mm RED LED
Q315 BD140 LED2 IS 1S INFRA-RED LED

-0
+5 TO 35V

RB8
12k

10n

ouTPUT
O

ov
/7-,;7 " eSEE TEXT
INFRA-RED TRANSMITTER PHOTODIODE AMPLIFIER COMPARATOR
Fig. 2 Circuit diagram for the sensor.
% RECTANGULAR HOLE
FOR PCB SOCKET
PARTS LIST LED INDICATOR HOLE
- PRESET
Resistors (all YW, 5%) Ao
R1 22k
R2 22R
R3 1R5
R4,10 470k
R5,6 ™0
R7 100k
R8,11 12k
R9 M3
Potentiometers
PR1 10k %7 20 tum cermet trimmer
Capacitors
1 68n ceramic
C2 100u 10 V tantalum
c3 10 n ceramic
4 330p ceramic
c5 47n polycarbonate
Semiconductors
511 gﬁ%“g Fig. 3 This is how we mounted the PCB
Q24 BC184L in the aluminium tube. The nut is
Q3 BD140 soldered to the ground track under
D1 Photo-diode (TIL100 or similar) SK1.
D2 1N4148
LED1 3 mm red LED
LED2 infrared LED (TIL38 or similar)
Miscellaneous BUYLINES
PCB (see Buylines; threeway PCB plug and . . . g
T e by et o || |[ sy cpobegriean g o e
| diameter, 55 mm long). known as the KK system). This, of course, is not
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essential, but if you want to use it for neatness it
can be obtained from Watford, or via your local
supplier from RS Components. We are selling the |
PCB; the order form ison page 82.

—————— !
|
|
| _
*VE?I < - —
330R .
j| 9\,133"'72 VOLTMETER %%/
| // RED LED POWER
QUIPUT - : SCOPEPROBE 4] SOURCE
| —=— v
| >100mA
[
1
|
oVl
|
_PCB SOCKET | ETI
Fig. 4 Any of these test circuits may be used to check out the sensor.
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Electronics Today International,
513, LONDON ROAD,

THORNTON HEATH,
SURRELY,
ENGLAN

Please commence my personal subscription to Electronics Today
_1ssue.

International with the .

SUBSCRIPTION
RATES
(tick O as appropriate) Order for

£11.95 for 12 issues
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The magazine you hold in your hand is the
biggest seller in the UK electronics field.
Why risk your newsagent running out?
Take out a subscription using the form
provided, and make sure of getting the next
12 issues. Don't you deserve not to miss out
on the best?

INFRA RED IMAGE CONVERTOR type 9606 {CV144) 14" dia. Requires
single low current 3KV to 6KV supply Individually boxed. Wrth data.
£12.50 ea. 10 off £100.

INFRA RED OUARTZ LAMPS 230V 620 Watts Size 13% « %~ dia. £1.50
®a 10 oft £10. 240V 1650 Watts Size 2% » % dia. £3 ea 10 off £25.
FANS 115V 13Warn Size3% - 3% » 1%". Secondhand £2.50 ea.
CENTAUR FANS 115V Size 4% ~+ 4% x 1%" New f450 ea.
Secondhand £2.50 ea.

DELAY LINES 50 nannsecs. Ground-n oul. Size 2 » 7/16 ~» B/16”
New 25p ea, 10 oft £2.

PULSE TRANSFORMERS. Sub min Size % ~ 5/16 » %" Secondary
centre 1apped. New. Sunable for Thyristor triggening. 20p ea. 10 oft £1.80.
100 ot £15.

MQTORS 12V DC with puliey & semiconductor speed control, New £1 ea.
10 off 8.

OIAMOND H CONTROLS ROTARY SWITCH Single pole 10 way. Printed
wircuit mount. New 10p ea. 100 oft £7. 1000 oft £50.

STEPPING MOTORS 200 Steps 20 oz/in torque. 12/24V input. 5 wire.
€126a.

STEPPING MOTDRS - 200 Steps 20 0z/in 10rque 120V input 3 wire. £4 ea.
STEPPING MOTOKS S Volt 3.3 Amp operation 2 Wire PPS 0-220.
RMP 0-250. Used £16 ea.

STEPPING MOTORS  6/12 posiion can be used as a tacho. 12/24V will
work on 5V £1.50 ea. 5 for €5.

SINGLE PLY TELEPRINTER PAPER. Size87/16” x 37/16". 1.25 eachor 12
rolls for €12 P&P £3.50.

BLACK RIBBONS FOR TELEPRINTERS 75p each or 6 for €4,

MIN KEYBOARD Push contacts. marked 0-9 & A-F & 3 optional. £1.75 ea.
10 for £15,

KEYBOARD PAD Size 3 « 2% x 2" high with 12 Alma Reed Switches.
Blue keys marked in green. 0-9 & a star with one blank. £4 es. 5 off £15.
PEP £2.50.

DON'T TAKE CHANCES Use the proper EHT Cable 10p metre. £7.50 100
metres PEP £2.

RAPID DISCHARGE CAPACITORS 8 mfd 4KV £5 each. PBP £2

HUNTS CAPACITOR 0.1 mfd 3KV DC Wkg. Size 1% dia x 3" £1.25 ea.
10 tor £10.

£.H.T. CAPACITOR 500 pt 8KV 20p each.

DECOUPLING CAPS 0.05mid 10V: 0.07mfd, 0.047 250V, 330pt. 100 off
one type £1.50

CAPACITORS all at Bn sach 1300pf; 2200t 250V; 0.01mid 160V, 0.1 uf 400V
REMO TV Type MULTIPLIER. Two bigh voltage outputs & facus €1 each.
10 for £8.

RANCO 250V 18A THERMOSTATS with Control Knob catibrated 50-200°C

£2.50 sach.

MICROPHONE / EARPIECE INSERI1S. Ex Min. Brand New wrapped. 75p ea.
10 oft {6,

TRANSFORMERS Al Brand New.

Auto 240V Input 115V 1 Amp output £1.25 ee.

240V input Sec 6V 1.86A. Size 2% x 2 ~ 2" Good guality £1.50 ed.

240V nput Sec 12V 100MA . Swze 60 » 40 = 42mm 50p ea.

240V tnput Sec 12-0-12V SOMA . Size 53 x 45 x 40mm £1 ea.

115V input Sec 5V 250MA Size 1 11/16 « t% » 1%, 2 tor 50p.

240V Input Sec 2 windings 12V and 24V 1 Amp. Size2% = 2 x 2" €2ea.
Sub Min 0 120-240V Input Sec 12-0-12V rated 4VA. 75p ea. 10 off £6.
100 oft £45.

TOROIDAL 0-115-230V Input. Output 135—6 13.5V rated VA £1.70 ea.
10 oft £16.

MARCONI AM/FM SIGNAL GENERATOR
TF1066B/6S. 10-470MHz in 5 bands.
£275 each. Carriage £6.

type

TORGIDAL 0-120 240V tnput. Output §-12V; JOVA per winding. E
Identical to R.S. Components at £9.40. OUR PRICE £5 ea.

TELEPHONES - P&P £1.50 ¢a. 510 urits £6. Over by arrangements,
706 style Black, Grey, Blue, Green £5.50 ea. 10 off £45. Discoloured £4 ea
10 off £27.50.

746 style Black or Grey £7.50 ea. Otder Black style £2.50 ea
SOME EMT TRANSFORMERS & CAPACITORS always available

enquire
VARIACS

please

2 Amp. Ex-equipment. Good condition £12 ea. P&P £3

TRANSISTOR INVERTOR. 115V AC t 7 Amp mput. Swiiching at 20KHZ
Qutput windings from Pot Core. Can be rewound or broken for components
Circun Supplied. £1.25 ea. PBP £2. 10 off £10 Carnage 6.

Convert this unti t0 a SUPER BATTERY CHARGER Atuactive green
ministry quality case  removabie top/hottom plates  heavy duly power
switches high power resisiors 10 comrol current cenlre mounted
amp meter
£3.50 ea. PEP £5 FOUR UNITS £12 Carriage £6.

Nhiniature VARIAC 0.6 anip in Blue Case size 10 » 6% - B'" with 20
colowred screw style dmm sockels giving multiple waltage & current
outputs. As new E12 P/P £4.

AMPLIFIER BOARD compleie with Heat Sink & two output Transistors
type 2N5293 Circuit supplied £1.50 ea.

CABLE TIES Black 13cm iong or White 9cm. 50 for 50p.

TOGGLE SWITCH. Centre oft. 20p each 10 for £1.80

4 CORE CURLY WIRE extending t0 2 metres. 20p ea. 10 off £1.80; 100 off £15
Min Potentiometres Erie. 1K Lin; 3.3K Lin; 47K Lin. All 15p each,
100 oft £12.

WIRE WOUND RESISTORS 4 WATTS - allat 10p ea, 10 off 85p; 100 off £7
Values - 1R0: 2R2; 2R4; 750R; 22K - 1R5; 82R; 100R; 150R; 820R; 9K1, 15K
MULTICORE CABLE. 18 Way. Multi colour. 75p per metre. 100 metre drum
£55. Carr £6.

GEC 4 Button UHF TUNER £1.50 ea. 10 off £12.

GEC 6 Button UHF/VHF TUNER. £2 ea. 10 off £15.

SOLID STATE UHF TUNER 38MHZ £1 ea. 10 off £8.
PHOTOMULTIPLIERS - All with information  P&P ail tubes £1.50 ea.
British 2” window £2 sa: American 27" £3 as; RCA type 2020 {4 ea. Spec:al
American by RCA £6 ea: MULLARD 150AVP Useful da 32mm £4 ea.
HONEYWELL STRIP CHART PAPER 122t ralls. Ret no 378528 0100
EVEN 12 68 50p per rofi, 10 rails £4 PEP £3.50.

BLUE THERMAL PAPER 430ft roll 8'2" wide £1.50 per roll P&P £2 6
rolls £6. Care {6.

FOR FULL COMPONENT & TEST EQUIPMENT LIST WRITE OR PHONE

wing nut terminais on tront panet for connecting leads.”

WAYNE KERR COMPONENT BRIDGE type 8521

{CT375). Resistance ImOhm-1000 Meg Ohm; Capaci-

tance 50K uF-500pF; Inductance TuH-500kH. With copy
. of manual. ONLY £40 each. Carriage £6.

AVO VALVE TESTER type CT160 {22 valve bases) with
copy of manual, £20 each .Carriage £6.

AVO TRANSITOR ANALYSER type CT446 with copy
of manual £20 each. Carriage £6.

AVO SIGNAL GENERATOR No 2 AM/FM. AM 0 45-
225MHz; M 20-100MHz. With copy of manual £75
each. Carriage £6.

MARCONI COUNTER/FREQUENCY METER TF1417/2
with Convertor type TF2400/ TM7265 - 500MHz
£35 each. Carriage £6.

TELETYPE PRINTERS KSR33-ASC11 Keyboard £50.
ASR33 — as above with 8 tit punch and reader £75.
Carriage £6 each unit.

MULTIMETER
Russian type 4324 AC/DC
volts, AC/DC current;
ohms etc.

Brand new, boxed
£12.50 each PEP £2 50

. SINE & SOUARE WAVE
AUDIO GENERATOR
Type TE22
20H2-200Khz. Portable.

As new
ONLY £35 each P&P £4

SCOPE STYLE CASE size 7% +71/8" x 13% " deep
with attractive blue covers & strap handle. As is a
TACHITOSCOPE but ideal for the home constructor for
parts. £4.50 each P&P £2.50

IKEGAMI 20" BLACK &
WHITE MONITORS
Solid State. Video

Int. & Ext Sync
£65 each. Cairiage £6

ISOLATING
TRANSFORMER
240V input 240V
Qutput 1300 Watts
£15 each. Carr. £6

MINIMUM ORDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT at 15% MUST be added to TOTAL of GOODS & PACKAGING. 3UT
PLEASE ensure sufficient monies is sent to civer PACKAGING and Postage to avoid delays in us dispatching your order. CALLERS VERY WELCOME STRICTLY
BETWEEN 9am-1pm and 2-5pm Mondav to Saturday inc. BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

HILTMEAD LTD

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

{2nd turning left past Reading Technical College in King’s Road then first right — took on right for door with "‘Spoked Wheel™)

n



HAPPY MEMORIES

Part type 10off 25-99 100 up
4116 200ns 095 085 0.70
4116 250ns 090 080 0.60
4816 100ns ForBBCcomp 330 295 270
4164 200ns 615 525 4.65
2114 200ns Low power 125 115 095
2114 450ns Low power 120 110 090
4118 250ns 345 315 2.65
6116 150ns CMOS 495 445 365
2708 450ns 195 190 1.80
2716 450ns 5 volt 225 215 195
2716 450ns three rail 640 ©6.00 495
2732 450ns Intel type 425 395 335
2532 450ns Texas type 425 395 335

Low profile IC sockets:
Pins

Pence9 10 M

ZB0A-CPU £4.75; Z80A-P10 £4.95; Z80A-CTC £4.25

8 14 16 18 20 22 24 28 40
14 15 18 19 25 33
Soft-sectored floppy discs per 10 in plastic library
case: 5 inch SSSD £17.00; 5 inch SSDD £19.25; 5
inch DSDD £21.00; 8 inch SSSD £19.25; 8 inch
SSDD £23.65; 8 inch DSDD £25.50

74LS series TTL, large stocks at low prices with
DIY discounts starting at a mix of just 25 pieces.

Write or phone for list.

Piease add 30p post & packing to orders under £15 and VAT to total. Access

& Barclaycard welcome. 24 hour service on {054 422) 618. Government & Educa-

tional orders welcome, £15 minimum. Trade accounts operated, phone or write
for details.

HAPPY MEMORIES (ETI

Gladestry, Kinston, Herefordshire HR5 3NY
Telephone: (054 422) 618 or 628

THE BIGGEST NAME IN

BRITISH

BREADBOARDS

C

SINCLAIR COMPUTERS

We are the leading world-wide Sinclan export
specialist including Norway, Sweden, Finlang and
Derienark. Wnite far our surpasingly low prices.

PRINTERS

Buy any of the below and yet a tree interlacy kit and
word processar program for UK 101 or Superboard.
Seikosha GP1D0OA £205. Cenuonics 737 €335
| Cenirorncs 739 £419. OKI Micruine 80 [£275. OKI
Microline B2A §399. Epson MX70T £259. Epson
MXB0T 1339. Epson MXBUF/T1 £375. Epson
MXB80F: T2 1375, Epson MX100 £495.

VIC 20 COMPUTER

Two specil offers: [ it is bought with the Vic 20
we, can supply the vassette recorder for £30,43
Allernatively, we will supply a free kit with sach Vic
20 10 allow the use of an ordinary cassette recordes,
Vic 20 £165. Ordingry cassette conversion kit £6. Vic
29 cassette recorder £36.50. Vic printer £189. Floppy
disc drive 1309. Ram carindges: 3K £24, 8K £35%,
16K £57. Game cartridges:  Super lander, Alien or
Avenger 115 pach. Joystick £6.52, intro to Basic Part
112, New low gost memary board, no need tor a
mothei-bodrd, comes with 3K ram on board «

socket tui d rom 1 sockets tor another 24K of low
currenl Nmos ram (Just plug in ¢hips to expand
memory) 49. Extra memory chips {'7.80 per 2K

UK101 AND
SUPERBOARD

UK 101 32 « 48 display expansion kit £3, The below
accessonies suit both the UK 101 and Superboard:
Exira ram £2.10 per K. 16K memory expansion
complete kit £50, built 58. 32K memory expansion
xit £74, huilt £82. CEyman £22.50, Wemon £14.95.
Word processor progrant £10. Centronics Interface
kit £10. 610 expansion board £179. Cased minitloppy
disc drive with DQS £275. The below suit anly Super
board: - Guard band kit £10. Senes 1 only 30 x 50
display expansion kit £ 14

NEW GENIE 1 £299

EG3014 Expansion box with 16K/32K ram
£19976213. We are Cumana disc drive specialists for
the Genie. Single sided disc drives: - 40 track £205,
dual 40 track 1345, 80 track £269, dual BO track £469.
Double-sided disc drives: 80 irack £399, dual 80
\rack 699, Double density convertor £72. Paraliel
printer mtertace £36.

5V POWER KITS

Fully stabilsed 5V computer and TTL power kits. |
Shovt encuit and over voltage protection. 1.5A |
£7.83, 3A1'12.17. 6A L20.

BATTERY
ELIMINATORS*

3 way type 6/7,5:9V 300ma £3.50. Stabilised model
3/6/7.5/9V 400ma £7.95. 100ma radio types with
press studs 9V £4.95, 8V + 8V F6.25. Car convertor
12V input, output 3/4.5/6/7.5/9V B0Oma £3.04.

BATTERY ELIMINATOR
KITS*

100ma radio lypes with press-studs 9V £1.79, 9x 9V

2.50. Stabilised -way types
3/4.5/6/1.5/12/15/18v 100ma £3.12, 1A £850.
Stabihsed power kits 2.18V 100ma £3.12, 1.30V 1A
£8.50, 1 30V 2A £15.30. TTL and computer supplies
5V siabilised 1.5A £9, 3A £14, 6A £23. 12V car
converlors 1A 1,62,

TV GAMES*

AY 3-8550 + kit 19.26.

BI-PAK AUDIO
MODULES*

| AL30A £4.35. PA12£9.31. PS12 £1 75 T538 £2.90

ALBO £5.62. SPMBO £5 26, BMT80 £6.36. Sterec 30
£19. AL40{8.56

COMPONENTS*

1N418 1.5p. 1N4DO2 3.7p. NESSS 8 dil 20p. 741 8 di}
14p. 2114 low curremt 300ns £1.05. Reslstors 5% 1/4
watt E12 10R te 10M 1p, 0.8p for 50 + of one vaiue.
Polystyrene capacitors E12 63V 10 to 1000pt 4p; 1n2
1o 10n 5p. Ceramic capacitors 50V E6 22pt to 47n
2.5p. Electrolytic capacitors 50V .5, 1, 2mf Bp; 25V 5,
10mf Bp; 16V 22,33mf 6p: 47mf 4p; 100mf 6p; Preset
pots subminiature 0.1W hariz or vert 100 ta 2M2 8P
IC sockets 8 il 8.7p, 14 dil 10.1p, 16 dil 12p

SWANLEY ELECTRONICS

Dept ET1, 32 Goldsel Rd., Swanley
Kent BRS 8EZ
Tel Swanley (0322) 64851

Postage t3.50 computers, £4.50 on Printers
and 45p on other orders. Lists 27p Post free.
Please add VAT to all Prices except those
sections marked with a * which already
include it. Qverseas and official credit orders
welcome.

All BOSS Breadboards directly accept .37, 4”,.5” & .67
pitch DIL IC’s and have numbered and lettered rows and
columns allowing exact location indexing.

A. EuroBreadBoard, 500 contacts, ideal for
schools and training establishments.

B. EuroSolderBoard. Exact printed circuit
board copy of ‘A’ enabling progression to
permanent and rugged assembly.

C. BIMBOARD 1. 550 contacts plus com-
ponent support bracket. BIMBOARD's 2, 3
and 4 also available providing 1100, 1650
and 2200 contacts respectively.

D. BIMBUSTRIP. 2 additional power lines, slot
onto any ‘C’, ‘G’ or BIMBOARD DESIGNER.

E. PC BIMBOARD. Exact printed circuit board
copy of ‘C’ plus ‘D’ enabling permanent pcb
circuits to be generated.

F. Layout Pad. Exact paper copy of ‘E’ for
planning or recording layouts.

G. MPUroBreadBoards. 1422 contacts including
power bus strips on all sides. Specifically for
MPU circuits it is standard 160 x 100mm
Eurocard size.

Adventures with Microelectronics. A begin-
ners book based on BIMBOARD 1. Covers
simple circuits, built step by step and
includes component lists and sources.
Note: All BIMBOARD’s 1,2, 3 and 4, BIMBUSTRIP and
MPUroBread Boards slot onto each other thereby providing
larger circuit development working areas.
JUST RELEASED
BIMBOARD DESIGNERS.
Incorporate 2 BIMBOARDS (4
to special order) plus integral
fixed 5V and adjustable 5V to
+15V power supplies.

BOSS
INDUSTRIAL MOULDINGS LINITED

James Carter Rd, Mildenhall, Suffolk, IP28 7DE
Tel: Mildenhall (0638) 716101 Telex 818758
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DISCO LIGHTING KITS
DL 1000K

This  value-for-money kit
festures 8 bi-directional
seguence, speed of sequence
and fraquency of direction
change, being variable by
means of potsntiomaters and
incorporates a - master
dimming control. Only £14.80
DLZ100K

A lownr can vamon ol the above. featuring
with speed
variable by means 01 a pre-set pat. Qutputs
switched only at mains zera crossing points

XK102 3-NOTE
DOOR CHIME

Besed on a single inte-

rltad circuit (SAB06OC), 3

is kit comes complete £{ £(C TRONIC POOR ¢
wuh loudspeaker and &
drilled box (size: 95x = CHIME]
71 x 35mm) and requires
only 8 PP3 battery and 3
pu:;ubunan 1o complete. Q' ¢

The unit produces & 3-note
harmonicaslily related tone
saquence when the push-
button is operated and may
be used to replace sny
doorbell or switched by

to reduce radio interference to a minimum. logic in such applicstions

Onty £9.00 af slarms, PA systems and toys. The unit
. S0p draws less than 1uA from the bmcw in
the dby mode and prad

output which may be reld: amphfod if
a louder sound is required. The amall
numbar of components make this an
ideal project for beginners. £5.00

ALL PRICES
EXCLUDE VAT

MEMORIES AND
MICROS -

Optional opto input DLA1

Allowing audio (" beat” }—| qh(u D " 3y

DVM/ULTRA SENSITIVE
THERMOMETER KIT

This new design is based on
the ICL7126 {a lower power
version of the ICL7106 chip)

NEW 1982 FREE SHORT
e T FORM CATALOGUE
i s i : SEND SAE TODAY (6" x 9”)
St armomer e ot siee ll We also stock:
:\‘:‘I: “ltywol g;o?v»v I:v. 1] ?:l‘ll:c:l"a' ve’:;lng‘, Ve I’O p I’OdUCtS

Antex Soldering Irons
Babani Books

PRICES SLASHED

214
2708 .
2716

1S3 n
1595

L8107
Lsi08
Ls112
L8113
LS114
Ls123
L5126
Ls132
LS160
Ls16t

automatic polarity indicati and an ultra
low power requirement—giving a 2 ysar
typical battery life from a standard 9V PP3
when used 8 hours a day, 7 days a waek.

Price £15.50

THE KEY TO YOUR SECURITY IS IN OUR LOCK

sxehabihibs

if the thought of car thieves, house breakers of people tampering with your electrical and
electronic equipment upsets you, we have jusi the kit for you.

Qur ELECTRONIC LOCK KIT includesa 10-way keyboard and a special iIC which provides a
750mA output to drive & solenoid or relay (nol supplind} whon 'our keys are dapressad in the
correct sequencs. This gives over 5,000 is prewired and
may be easily changed by means of a small plug and socket. A * SAVE function is also available
enabling the open code to be stored {sspecially useful in a car when it is left in 8 garage
for servicing as the opan code need not be disclosed). Size: 7x6x3 cms. Power Consumption is
40uA stV 1o 15V d.c.

At only £10.50 + VAT, it will make a smaller hole in your pockst than 8 bunch of keys!
Electric Lock Mechanism £12.50
Suitable for use with existing door locks and above eisctronic {ock kit.

REMOTE CONTROL
COMPONENTS

LD271 IR Emming Diods
SFH208 Photodiode Detector

HOME LIGHTING KITS

These kits cantsin ail necessaiy components and full
instructions & 8re designad 1o replace s standerd wall
switch and cantfol up to 300w. of lighting.

///
W

TOR300K RemoteControlDimmer  £14.30

MKé Transmitter for above £420 ML922 10-channel reciever + 3 snal

ML24 pr ac
Touchdimmer £ 7.00 24 Programmabie RC Receiver
Extension kitfor 2-way

switching fro TD300K € 200

THE MULTI-PURPOSE TIMER HAS ARRIVED

Now you can run your central hesting, lighting, hi-fi system and lots
more with just one programmable timer. At your Selection it is
designed to control four mains outputs independently, switching on
and oft st pre-uv hmu overa 7 day cycie, e.g. to control your central
heating {i hing times for k 1, just
connect it to yom system programme and set it and forget it—the

clock will do the rest. ONLY £45 WITH
. SO MANY EXTRA
505" LED 12 hour dselay. FEATURES.

Day of week, sm/pm and output status indicators.

4 rero voltage switched mains outputs.

50/80Hz mains operation.

Battery backup ssves stored programmes and continues time keeping during power failures.
{Battery not supplied).

Display blanking during power failure to conserve battery power.

18 programme time sets.

Powerful "Everyday™ function enabling output to switch every day but use only one time set.
Useful “sleep” function—turns on output for one hour.

Diract switch control enabling output to be turned on immadiatety or after a specified time interval.
201 keypad for prog entry.

Programmae verification at the touch of a button.

THERE HAS NEVER BEEN A CLOCK CAPABLE OF SO MUCH AT SUCH A LOW PRICE—

IKit includes el

Rotary Controlled Dimmer £ 3.50

29
Mum 18-channs! recsiver, 4 momentery
binary outputs. 1.

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any applisnce up to kW CT1000K Basic Kit
on and off at present times ance per  CT1000K with white box (56/131 x 71mm)
day. Kit contains: AY-5-1230 IC, i
0.5 LED display, mains supply,
display drivers, switches, LEDs,
triacs, PCBs and full instructions.

{ Built)
Edd 5p postage & packing +15% VAT to total.
Overseas Customers;
Add £1.50 (Europe), £4.00 (elsewhere) for p&ip.
Send S.A.E. for further STOCK DETAILS.
Goods by return subject to availability.

OPE 9am to 5pm (Mon to Fri

10am to 4pm (Sat)

ond

&an i ).

LT GARAGE

ELECTRONICS-

TEL: ENQUIRIES

01-567 8910 ORDERS 01-5799794
01-579 2842 TECHNICAL (AFTER 3PM)

11 Boston Road '
London W7 3SJ
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BREADBOARDS

In the beginning there was the bird’s nest; and engineers saw that |t was
bad. Since then a great many systems for prototyping and small scale
production of electronic circuits have been developed, and Peter Green
has been getting his hands on some of the latest ones.

prototype circuit was an impenetrable jungle of wires

soldered to nails banged into a piece of wood. (Honest, it
really was like that once!) When the plug-in type of breadboard
arrived on the scene it was a great advance; components could
be unplugged and swapped around with great ease if the circuit
didn’t work, and if you needed to build larger circuits you simp-
ly linked more boards together. However, connections still had
to be made with loops of wire all over the place, and the boards
were no use for small scale production; this had to be done by
track cutting on Veroboard, which can get a bit tedious, or by
designing a PCB, which can get expensive.

The new generation of breadboarding systems have been
designed to overcome these disadvantages. They fall into two
general categories; a ‘wrap-and-solder type where enamelled
wire is wrapped around the component pins and then soldered
tomake the connection, and the IDC types. Insulation displace-
ment connection involves forcing plastic-coated wire between
tines of some sort which pierce the insulation and make an elec-
trical connection to the conducting core without breaking the
wire. Both types have the same attractive features — that is, the
boards are low-profile with neat wiring and no unsightly loops to
be pulled off accidentally. Furthermore, all three systems that
we looked at come in standard board sizes and are capable of
being plugged into a card frame, etc, and used in the same way
asanormal PCB.

Quick/Connect

Quick/Connect is an [DC system sold by Dage Eurosem,
and many readers will have seen it on their stand at the Bread-
board Exhibition last November. A handheld wiring pen is used
to push 30 awg solid copper wire into two-pronged tines on the
wiring side of the board. The tines pierce the insulation to make
a gas-tight joint without soldering; up totwo wires will fitinto a
single tine, giving the equivalent of four levels of wire-wrapping.
Components are then inserted into the sockets which form the
other end of the the tined pins.

B readboards have come a long way since the days when a

The Quk/Connect iring pen and bobbin. ‘

74
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This photo shows the undersnde ofa chk/Connect Eurocard.
Interwiring of the components is done between the tines

and a data bus, for example, is easily wired (left of board).

At the top of the page you can see the component side of this
board; ICs are especially suited to the system.

The Quick/Connect pen is metal and plastic and consists of
a tube which terminates in a guide channel/insertion head. Wire
is fed down the tube from a bobbin held between offset metal
prongs at the top of the pen. This bobbin is also made of metal
and is quite large (4 cm in diameter); consequently the pen feels
somewhat unbalanced and awkward and doesn’t handle easily.
At first the prongs held the bobbin so tightly that wiring up was
heavy going, but flexing them outwards to give a looser fit cured
the problem and made the pen almost effortless to use. The
wire itself is available in a wide range of colours so that colour-
coding may be employed on complicated boards.

Boards are available either fully populated with sockets or
blank for the user to insert sockets as and where he requires. We
were provided with a fully populated single Eurocard for this
review, so we cannot comment on the ease or otherwise of
socket insertion; but it would appear from the catalogue that
only industrial users would be interested. A variety of expensive
tools, including a press are required (unless you fancy your
chances with a mallet), and the hobbyist wouldn’t want that sort
of outlay; however, in industry people might well prefer this
capital outlay to paying for full boards with lots of pins they’ll
never use. A large range of standard boards either exist or are
planned, including various Eurocard sizes and boards compati-
ble with Apple, 5100, Dec Unibus and other microcomputer
buses’

Apart from the balance aspect, once the tension in the bob-
bin is correct the tool is very easy to use; very little pressure is re-
quired to force the wire between the tines. However, you need
good light and lots of concentration because misalignment of
the insertion head over the tines means you sever the wire in-
stead of connectingit(as | found to my dismay on several occa-
sions). When you want to cut the wire, at the end of a wiring run,
you'll have to use side-cutters — no built-in cutting device is
provided.

Component insertion depends on what you're actually try-
ing to plug in, and is easiest for ICs — after all, this system is
primarily designed for digital applications. The |C simply plugs
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into the sockets on the component side of the board, where it is
firmly held. The manufacturer recommends the use of a special
tool but we found insertion fairly easy without one. The pro-
blems start when you want to use other types of component.
Tantalum, ceramic and polycarbonate capacitors fitted OK, as
did 3 mm LEDs and small signal transistors. We found that some
Y4 W resistors fitted while others had leads just a little too thick;
TN4148s are OK but not the TN400X series; while 5 mm LEDs,
electrolytics, polyesters and anything in a T0220 package were
much too big. The catalogue suggests that such components be
soldered to the sockets (bye bye reuseability) or soldered to DIL
‘component carriers’ (ie header socketsjwhich are then plugged
into place. However, we found a simpler solution; all you have
to do is plug in ordinary DIL IC socket into the board sockets
and then plug your large components into the IC socket. The
photograph shows an example. This would be useful if you
wanted to put a 7805 voltage regulator on a computer card, for
example.

Quick/Connect is a system which will obviously have a iot
of appeal to industrial users, as it offers easy, reliable wiring in
development work and a low profile finished board which can
be stacked in a card frame on a 2" pitch. However, it’s unfor-
tunate that the pen has the odd “feel’ to it (at least it did to me),
and of course the price will not be any help to it as regards sales
to the hobbyist market.

Distributed by: Dage Eurosem Ltd, Rabans Lane, Aylesbury;,
Bucks HP193RG.

Prices: Fully populated Eurocard £59.00 + VAT. Wiring pen
£10.00 + VAT.Reel of wire(50ft)£3.36 + VAT.

%

Fig. 1 Working anticlockwise from the top left, we have the
IDC principle, the Quick/Connect and Speedwire pins, and a
diagram showing the Speedwire termination technique.

Speedwire

This is so new that the sample we played with is one of only
five preproduction sets in the country, and jealously guarded it
was too! However, we were informed that the launch was to be
at the All-Electronics Show here in London; this should have
been a few days ago as you read this, so if you went you may
have seen the system onthe BICC-Vero stand.

Speedwire is a similar system to Quick/Connect but some
features show the benefits of industrial hindsight. The pen and

H s 22N ‘#/9*:&:?_
e : * L
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Close-up of the Speedwire pen.
bobbin are plastic with a central metal guide tube, and conse-
quently very light, while the bobbin itself is pivoted on the pen
axis rather than off-centre, so that balance and handling are bet-
ter.

The' wiring tines are quite innovative, being a castellated
tube — rather like the top of a castle turret, with slots cut on
three sides but not the fourth (see the diagram). The pins are ar-
ranged in the board so that their slots are all orientated in the
same direction. To daisy-chain terminals together, the tool is
held so that you insert the wires through the pair of opposing
slots, which make the IDC connection as usual. Youwork across
the board in this manner, holding the tool at the same angle to
the board, until you reach the endpoint of the signal chain. The
tool is then rotated 90° so that the wire is forced through the
single slot on the final insertion; this makes the last IDC connec-
tion while the unslotted pin face opposite automatically severs
thewire. Damn clever, these British. . .

The Speedwire sockets suffer from the same problem as
Quick/Connect, namely that large component leads won't fit;
but the same solutions apply and in any case, the Speedwire
sockets are slightly larger(all the 14 W resistors fitted).

When Speedwire becomes available it will be sold both
with fully populated boards (again, we saw a single Eurocard),
and as drilled boards with fit-them-yourself pins. However, the
process is easter than for Quick/Connect as only one tool is re-
quired, looking rather like a safety razor. You open it up and in-
sert the pins (which are supplied on a strip like Soldercon
sockets), then push them home into the required holes and snap
off the carrier strip. The tool ensures that the pins are inserted
to the correct depth, and we found it quite easy to use. This is
obviously much more economical for the smallscale user, or
the largesscale user with only a small amount of components
perboard.

Initially there will be two kits available. The first contains a
plain unpopulated Eurocard, contacts and insertion tool, wiring
pen and spare wire, while the second has fully populated
Eurocard, a wiring pen and spool of wire, spare wire spools and a
pair of Speedwire cutters.

Although we didn’t have our hands on it for more than two
hours before it was whisked away again, we were impressed by
the quality of this system. Indeed, once the kits are available
we'd like to have another go with it(that’s a hint, Miket).

Distributed by: BICC— Vero Electronics(Retail Dept), Industrial
Estate, Chandler’s Ford, Eastleigh, Hants SO5 3ZR.

Prices: Not yet known. Apply to BICC-Vero for further informa-"
tion.
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FEATURE : Breadboards

Roadrunner

This is the sole ‘wrap-and solder system of the three men-
tioned in this article. The system is based around two com-
ponents; a distribution pen for feeding out the wire, and plastic
distribution strips which act as guide channels. In use, this
method is quite different from the others under consideration; it
is also well established, and was on show at Breadboard 81. The
wire used is 36 swg quick soldering enamel(or QSE); the bobbins
are only 2 cm in diameter and so the pen is smaller and lighter
than the other types.

Before using the pen, the distribution strips must be
secured to the wiring side of the board. The manufacturers sup-
ply two specially designed “Roadrunner” boards, a single height
Eurocard and a double height Eurocard; however, the beauty of
the system is that any type of board is suitable since connec-
tions are made directly to the component pins rather than to
special sockets. For example, Veroboard, bare matrix board (no
copper) or even a bit of scrap paxolin you've drilled a few holes
in, can all be used if circumstances demand. The plastic strips
are of two types; 2" pressfix for use on boards with 1.02 mm
diameter holes on a 2.54 mm pitch matrix, and 6” lengths which
must be glued in place with a contact adhesive. The photos
show the castellated nature of the strips, which can hold a large
number of wires while allowing easy routing to the component
pins and maintaining a low profile.

How to position the Roadrunner distribution
strips for high density (left)
and low density packing
(right).

A word of wamning on the location of the strips is in order

here. The pins on the pressfix type automatically locate the
strips correctly relative to the matrix, but more care is needed
with the other sort. The first time | used Roadrunner | glued
down the strip centred on a row of holes, then discovered it was
unusable. The strip should cover two rows of holes, so that the
strip is equidistant from the rows on either side, otherwise half
the IC legs are too close for the tool to wrap. (The diagrams ex-
plain all). If you're bothered by this, don’t worry — just fit the
strips after the ICs are in place and you can see exactly what
you’re doing.

Naturally Roadrunner is not restricted to ICs or com-
ponents with thin leads, as are the other systems. Wrapping the
wire round the component lead means you can use anything
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that will fit through the holes in the board, just like ordinary PCB
construction. To use the system most effectively, a wiring
schedule should be prepared; this will not only act as a point-to-
point wiring guide but also encourages thought about the op-
timum arrangement of the components. Wire runs should be
kept to aminimum far efficient operation.

Wwith all the strips and components in place, wiring can
begin. The protruding wire end (about 4 mm)is bent over slightly
to prevent it being pushed back up the guide tube, then inserted
into the first hole and wrapped several times around the pin. The
wire is routed into the strip through one of the cutouts, then
along and out to the next connecting point where another wrap
is made. When the first run is complete, press down on the wire
against the board with the metal guide tube; this severs the wire.
Feed out another 4 mm of wire, bend it over and wire the se-
cond run. Continue working through the schedule until all the
connections have been made.

WRAP 2-3 TIMES

\ l COPPER BUS

\
T

\}}
MAXIMUM OF THREE PINS
WIRED PER STRIP GAP

Fig. 3 Plan view of Roadrunner wiring. No more than than
three pins should be wired from each break in the strip.

WRAP 2--3 TIMES

To complete the construction, all the connections are
soldered using a high temperature iron and resin cored solder.
The solder removes the insulating lacquer on the wire and
makes good the joint. Note that a high temperature is very im-
portant here, otherwise the enamel will not burn off properly
resulting in poor or non-existent electrical contact. The bit tem-
perature should be approximately 420°C, and certainly higher
than 400°C. My iron wasn't really up to it, but Roadrunner will
supply suitable types.

Although the fact that soldering is involved makes
mistakes a little harder to correct than with IDC, it is possible. In-
correct wires should be cut at the component and left in place
— pulling them out of a tightly packed loom could strip the
enamel from adjacent wires and cause short circuits. If you
haven't used IC sockets, a faulty IC can be cut away on the com-
ponent side and a replacement soldered to the original leads.

To sum up, Roadrunner has many advantages. Any type of
component orboard can be utilised, and in digital circuits a very
high packing density can be achieved. The complete boards
have a very low profile and may be mounted in cardframes on a
0.6” pitch. Furthermore, existing PCBs may be modified or
repaired with the system, unlike the IDC systems.

e el o

Modifying a PCB using the Roadrunner system.

Distributed by: Roadrunner Electronic Products, 116
Blackdown Rural Industries, Haste Hill, Haslemere, Surrey
GU27 3AY.

Prices: Euro Introkit £1599 + VAT. Single Eurocard £4.50
+ VAT. Wiring Pencil and bobbin £2.99 + VAT. QSE wire (pack
of four) £2.12 + VAT. High temperature soldering iron £5.99
+ VAT.
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b piana type keys

MULLARD SPEAKER KIT

40 watt R.M.S. 8ohm DESIGNED '}
BY MULLARD SPECIALIST TEAM
IN BELGIUM comprising a Multard |
8" woofer with foam rolled
surround, Mullard 3" high power
dome tweeter and a cleverly
designed B.K. Electronics crossover
combining spring loaded ioud-
speaker terminals and recessed
mounting panel. Supplied complete
ith assembly and cabinet details.
ecommended cabinet size 240 x
216 x 445mm.

PRICE £13.90 + £1.50 P&P per kit

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontat installation into cabinet or
console of own choice. These units are brand
new, ready built and tested.

Features: Three digit tape counter. Auto-
stop
fast forward, play, stop and eject. Autamatic
record
secondary inputs for stereo microphones.
input Sensitivity: 100mV to 2V input Im-
pedance: 68K. Output level: 400mV to both
teft and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45d8
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V DC at 300mA Connections;
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided), Dimensions: Top panel §%2in x
11%ain. Clearance required under top panel
2%in. Supplied complete with circuit dia-
gram and connecting diagram.  Attractive
black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D C. power supply
{transformer,
capacitor) £3.50.

Six piano type keys, record, rewind,

level control. Main inputs plus

bridge rectifier and smoothing

NEW RANGE QUALITY POWER LOUD-
SPEAKERS {15, 12" and 8''). These
loutlspeakers are ideal for both hi-fi and
disco applications. Buth the 12" and 15°
urmits have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons.
Specificat.on and Price:

15 109 watt R.M.S. Impedance 8ohm
59 oz. maygnet, 2 aluminium voice coil
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £2.50 Packing and Car-

w PUWER AMPLIFIER MODULES

riage each

conelgrill £9.50 each. P & P £1.25 each

TYPE D

TYPE 'F

TYPE 'E'

12" 100 watt RM.S. impedance 8 ohm, 50 0z rmagnet. 2° alumimum voice coil
Resonant Frequency 25Hz. Frequency Response to 4KHz Sensitivity 95d8 Price
£23.70 each. £2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ahms, 20 az. 1'% aluminium voice cail, Resonant
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92dB. Also available with
black cone fitted with black metal protective grill. Price: White cone £8.90 each. Black

PIEZO ELECTRIC TWEETERS MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts {(more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE A’ (KSN2036A) 3" ' vund with protective
wire mesh, ideal for borkshelf and medium
sized Hi-fi speakers Price £3.45 each

TYPE ‘B’ (KSN1005A) 3% super hom. For
general purpose speakers, disco and P.A
systems etc. Price £4.35 each

TYPE 'C' {(KSN6016A} 2" ~ 5" wide dispersion
horn. For quality Hi fi systems and quality
discos etc. Price £6.45 each

TYPE ‘D’ (KSN1025A) 2" - 6 wide dispersion
horn, Uppetr frequency response retained
extending down to mid range (2KH7) Suitable
for high quality Hifi systems and qualty
discos Price £6.90 each

TYPE ‘£ (KSN1038A) 3% "' horn tweeter with
attractive silver finish trim, Suitable for Hi fi
monitor systems etc. Price £4,35 each

TYPE 'F' (KSN1057A) Cased version of type
‘E’. Free standing satellite tweeter. Perfect
add on tweeter for convenlional loudspeaker
systems. Price £10.75 each

U K. post free (or SAE for Piezo leaflets).

LEADER LSG/16 BK ELECTRONICS
g B vg:g:::\nm Prompt Deliveries
'GENERATOR VAT inclusive
@ 100KHz to 100MHz in prices
g . A
} .J;';’%B'aﬁm {Harmonics) Audio Equipment
®Slow motion tuning H
olnt::n:: mo:m::;on 1KHz Test Equlpmem
@Extesnal mod. input facility bY
e : @Power supply 240v AC Thandar
PRICE £63.25 @Sia— {5 = ilnm and
UK Post FREE i % Leader

1K.WATT SLIDE DIMMER

@ Controls loads up to 1KW
® Compact size
137

4% % %2%"
16

Easy snap in fixing through
panel/cabinet cut out
Insulated plastic case

Fult wave control using 8amp
triac

Conforms 10 BS800
Suitable for both resistance
and inductive loads
Innumerable applications in
industry, the home, and discos:
theatres etc,

Price: £11.70 each + 50p P&P

{Any quantity)

BSR P256 TURNTABLE
P256 turntable chassis @ S shaped tone arm
@ Belt driven @ Aluminium platter @
Precision calibrated counter balance @ Anti
skate (bias device}] ® Damped cueing lever
@ 240 volt AC operalion (Hz) ® Cut out
template supplied ® Compietely manual arm.
This deck has a completely manual arm and is
designed primarity for disco and studio use
where all the advantages of a manual arm arc
required
Price: £28.50 + £2.50 P&P

Vu Meter

Matching 3-way loudspeakers
"and crossover
Build a quality 60watt RMS system 8ohms

Build a quality 60 watt RM.S system

% 107 Woofer

* 3" Tweeter

* 5" Mid Range

% 3-way crossover

Fitted with attractive cast alumimium tixing es
cutchrons and imesh protective guolls which are
remuovable enabling a unigue chaice of cabinet
styling. Can be mounted directly on to hatfie
with or withaut conventiunal speaker tabrics
Al three units have alumimum centre domes
and rolled foam surround  Crossover com
bines spring taaded ioudspeaker terminals aned

secEssetd mounting nanel
Price £22.00 per kit {2 50 postage and pack
ng Avasdtable separately, prices o request

12 80 watt R M.S. loudspeaker

A superb general purpose twin cone loud
speaker. 50 o©z. magnet 2 alumimium
voice coil. Rolled surround Resonant fre
quency 25Hz. Frequency response to
13KHz. Sensitivity 95d8. impedance 8ohm
Attractive blue cone with aluminium
centre dome

Price £17 99 each :+ 2 50 P&P

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY
% SAE for current lists. % Official orders welcome. % All prices include VAT. &« Mail order only. % All items packed {where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572

GENERAL PURPOSE 4%:" MINI
SPEAKER

General purpose full range loudspeaker, ideal
for mini systems elc.
®Rolled fabric surround @Twin cone ®8ohm
impedance @15 watt RMS @1 voice coil
@130z magnet ®Frequency range 50/ 15000Hz

Price: £6.90 each + 75p P&P

100 WATTRM S.

Power Amplifier Modules with integral toroidal

transformer power supply and heat sink

Supplied as one complete buill and tested

unit. Can be fitted in minutes. Auxilliary

stabitised supply anc drive circuit incorporated

to power an L.E.D. V.u. meter, available as an

optional extra.

SPECIFICATION:

Max. output power 100 watts R M.S. (OMP100}

Loads' (Open and short circuit proof} 4-16 ohms
Frequency Respunse20Hz 25KHz + 3dB
Sensitivity for 100 watts 500mV at 10K

T H.D. 00.1%
Size: 360 « 115 » 80mm .
Prices: OMP 100W £29.99 £2.00 P&P
V.u. Meter £6.50
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Here's the case...now what's the pro

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

250,000 case parts currently in stock, we must be your number one
choice. Why not send for our catalogue, price £1 including P&P.

ect?

/ Month Project Case
June 1981 Antenna Extender BOA 115
July 1981 Super Dice BOC 450G
September 1981 LAB PSU SWF 222X
November 1981  Music Processor CL2 ADJ
Voice-over Unit ACE 150K
December 1981 TV Sound Tuner CL2 AEL
Component Tester MIN 030 West Hyde Developments Limited
. + MIN 030W — Unit 9, Park Street Industrial Estate, Aylesbury, Bucks.
February 1982 1 Ching Computer BOC 708 VISA Telephone: (0296) 20441. Telex: 83570 W HYDE G.
May 1982 insulation Tester BOC 440 1 ; -
Water Heater Controller BOC 450 j Written or telephone orders accepted from Access and Barclaycard holders.
ca—
8" FLOPPY DISC DRIVES POWER SUPPLIES

Modern multirail unit giving 5v at 4A,
12v twice at 2.5A and 350mA. Toro-
idal transformer and overcurrent shut-
down make this ideal for your micro
ONLY £17.50 plus £1.80 carr.
5 volt 5 amp regulator. This modern
module forms the perfect basis for
your supply. £2.60 carc 50p
5 volt 60 amp switch made compact
* 50 Wil also read?wints supply only 5”7 x 6.5" x 11"
single sided single £25.00 plus £2.35 carr,
density 12 volt 8 amp switch mode supply
** % Iniernal sttappings allow 3.5 x4" x 6.5 £17.50 pius £3.30 carr
cuntig to most systems 24 voit 8 amp switch mods supply
x %% User Handbook mciuder) 35" x6.5" x 7' £20.00 plus £1.50 carr
««+ ONLY £200.00 + £5 carr PRINTERS
Honeywelt Bull D120 10 megabyte Hard disc, JBM Selectric 735 Golfball printer/
BRAND NEW ONLY £450.00 carr. £10.00 R L printer
DRE 4000A 6258-9901) hard exchangeable disk o8 00 pius £10.00 carr

BRAND NEW ONLY £600.00 q
Plessey standby invertars 375va mains trom car batteries ?:élpmg"?%iﬂefu%"‘cg;? g:“;:/

ONLY £110.00 9600

Ampex TM7 %" Tape deck 7/9 track ONLY £100.00 (R)i?vz;;;ssoospplus 2o, % 35“8"&"
Precision In5 1217 %" Tape deck ONLY £100.00 Dolphine BDSOP simitar to BDBO but
Shugart 801 8" floppy drive ONLY £200.00 126 char/sec 50 to 19200 baud or IEEE

1.6 Megabyte Double Sided Double Density
BRAND NEW DRE7200 Fioppy disc drives at 3
ridiculously fow price

» » 2 1.6 megabyte capacity.
»% » Double Sided.

» » # Double Density

#®® 954/77 Dracks

»®P 240y AC 124 B 1 by

or parallel interface

ONLY £249.00 plus £10.00 carr

MAﬂf&m‘ﬁgsﬂaTes WE ALSO BUY SURPLUS
BECKENHAM, KENT BR3 1QP COMPUTERS AND

COMPUTER PERIPHERALS.
01-778 3600

CARRIAGE AND PACKING
AT COST

CALLERS WELCOME

BY APPOINTMENT PLEASE RING FOR DETAILS.

WRONG TIME?

MSF CLOCK is ALWAYS CORRECT — never gains or loses,
SELF SETTING at switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT/BST and leap year, can
expand to Years, Months, Weekdays and Milliseconds, also
STOPCLOCK and parallel BCD output for computer or alarm,
receives Rugby B0KHz atomic time signals, built-in antenna,
1000Km range, GET the RIGHT TIME, only £62.80.

LOSING DX? Antenna fault? Poor reports? Check FAST
with an Antenna Noise Bridge, MEASURE resonance 1-
150MHz and radiation resistance 2-1000 ohms, MORE DX,
£15.70.

Each fun-to-build kit includes all parts, printed circuit, case,

postage etc, instructions, money back guarantee so GET yours

NOW.

CAMBRIDGE KITS

45({TF) Old School Lane, Milton, Cambridge

ELECTRONIC T (3]
PIANOS I 'Sl A o el g1 QCTAVE  £217
SPECIALISTS SINCE 1972 7% OCTAVE £244

Froo N wiweh nany 1o

" e
s ol Ponwcaie M

COMPLETE

e WIT £349

“THE comeurss BAND-BOX"

{As Publhished wx conjunction with ‘Practical Electrom. s’

STRING ENSEMBLE
Vrrsatie: Strng Synihesiser wilh oI kivhoast
Bty el e vow €25

COMPONENT KIT £179.00

KEVBOARDS
Sepans: Feont warks twen hole aemaion
aasly Cut 1y ure
49 NOTE £26.75; 61 NOTE £38
TINOTE £47; 88 NOTE £57

T H E Programmable
EIGHT TRACK 1w Clef Master Rbsythm
PROGRAMMING: 15 Lanable of stonmg 24
TWENTY FOUR s table  thythmic
PATTEANS TWELVE i patisem, veror
A ravolution in the tield of Computer Music Generation! INSTRUMENTS o ey
AMUSICIANS | SOLOISTS  SINGERS  KECORDING SEQUENCE OF
NS TRUMENT PRACTICF  {IVE S &
COMPLETE X1 (7900
The BAND Busa provwies an Electrons Backang Tro conustiig of Divns, fuss o1 MANFD 11900
2 Chordl lisinunant lone of 16 Wavelonm Envelope « mantunatiofs)  with th Patumenzs svgsletle b
Catsacity to atovp over 3,000 Uses Programable Choret Chunges mn mane than 120 Twihom, e i sonnes typil of playsg with
tterent Chonts Usiny advand et Miceapencessar techiology  Plavharh of 50 100 Deumstickn Broshes, or L Arnerkean Buongos ard

Sroees CAR be executesd i any Rey and at Lhosen Temnpo wopieete Music @an s
Compaainus of Intro, Repaar Chorss and Cods sections sncluding Mulhpie Ston:
Soquences. Sockpia i peovicer lor Visume Pradal arut # oniswileh pits Wbl
and nweed istrment Oulprts Tora! siee 197 417 ineotporating Master
Ryt

fugl 1aste, Thun ErOduCH
Abattery divess unit 8' - -

GE AND iINSURANCE

v IS8 AL CFSN s

IAYCAR 0 Sy
ALL INSTRUMENTS MAY BE SEEN N OUR SHOWROOM

CLEF PRODUCTS (ELECTRONICS} LIMITED (bepe £10
444 BRAMHALL LANE SOUTH. BRAMHALL

STOCKPORT GHESHIRE SK7 TAH
TEE URY 4393297

THE BODY OF ANY
SYSTEM

Lets face it — you
can’t produce as crisp
an image on a
domestic T.V. as you
can on a Crofton
monitor,

9" Crofton Monitors
P4 White
P31 Green

SHUGART FLOPPY DISK DRIVES
No case, No Power Supply

SA 400 5%’ $S8SD.

SA 450 5% D.S.S.D.

SA 800 8" §.88.D

FLOPPY DISKS ~ BOXES OF TEN
Singie sided 35/40 Track

Uouble sided 35/40 Track  5%”

Single sided 77 Track
Doubie sided 77 Track 5%’
Single sided 8"
PRINCE 12" MONITORS

P 4 White

P31 Green

2/3" FULLY INTERLACED C.C.T.V. CAMERAS
PLEASE PHONE FOR CURRENT PRICES

CROFTON ELECTRONICS LIMITED

36 GROSVENOR ROAD, TWICKENHAM, MIDDLESEX TW1 4AD
Telephone 01-891 1923/01-891 1513 Telex 295093 CROFTN G
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COMBIN

LOCK

A dazzling digital
device, deftly
designed to defend
your domicile
from dangerous
desperadoes.
Design and
development by
Rory Holmes.

a thief to match it, and for every

set of keys there’s always
someone to lose them. Such problems
of security can now be overcome
thanks to ETFs new Logic Lock, where
the only moving part is the door latch!
The complete device including the
keypad and controlbox can be built
for about £10 and incorporates some
very useful features in the design,
resulting in total simplicity of
operation.

The keypad, pictured above, can
be built by anyone using completely
standard components. [t provides a
waterproof and very rugged touch-
sensitive input, which will last much
longer than mechanical contact
switches since there’s virtually nothing
to go wrong with it.

F or almost every lock made there’s

Programmed Protection

A single switch on the control-box
puts the lock into either ‘program’ or
normal ‘operation’ mode. In ‘program’
mode new combination sequences of
any length from one to 14 digits can be
entered directly through the keypad.
Any number of repeated digits may be
used, and the complete sequence will
be stored in CMOS memory. A change
of combination can thus be effected in
seconds. After programming, the lock is
left in ‘operate” mode where the 5101
CMOS memory consumes only 10 uA
of standby current, allowing long
operating life from a 6 V battery

As soon as the first number is
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LOGIC LOCK

PROGRAM -

NORMAY

entered the memory receives full
power for a 25 second period, allowing
the combination sequence to be
entered. The front panel LED
illuminates for each number received
to provide operator feedback, and also
gives low battery indication by

remaining off when replacement is due.

The keypad input has been fully
debounced to eliminate false entry
errors. When the last digit is tapped in,
the solenoid door bolt will activate for
a preset time of around six seconds
allowing the door to be opened. The
LED also comes on during this period
to confirm entry of the correct

code.

The Logic Lock has well over four
million million combinations, and an
alarm was therefore considered
unnecessary. Your local illegal entry
operative can tamper with this lock
until the cows come home; it won't
open. Even a PDP-11 hooked into the
keypad cable would take nigh on 6000
years of computing power to crack the
code!

An optically coupled solid state
relay is used to switch power to the
solenoid, again being cheaper and
more reliable than its mechanical
counterpart. The PCB will
accommodate several optional output
configurations, for switching either
mains or DC solenoid door latches.

Installation _

Since the solenoid bolt mechanism
is remote from the keypad and control-
box, the logic lock may be placed
anywhere in the vicinity and is not
restricted to door mounting, although
this would be more conventional.
Obviously, the important factor is
mounting the keypad on the outside
and the control-box on the inside —
the keypad could be mounted next to
the bell push, allowing the ribbon cable
to take the same route into the house
as the bell wires. The control-box is
screwed or stuck to the inside of the
door and the keypad can be fixed to
the outside using a strong epoxy.
Alternatively the inside of the keypad
can be filled with resin or Araldite and
a long fixing bolt allowed to set in the
resin. The keypad can then be bolted
directly through the door. A hole
drilled behind the keypad lets the
ribbon cable pass through the door to
the control-box. The wires for
connecting up the solenoid latch,
which are normally tacked across the
door and pass across the hinges, should
be connected up to the control box as
shown in the wiring diagram.

The inclusion of an earth terminal
for mains switching applications
provides an extra degree of protection
in the unlikely event of an opto-isolator
fault. ’
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Fig. 1 The complete circuit diagram for the ETI Logic Lock. A generakpurpose output is provided; next month several
application circuits are given to suit mains or DC solenoids.

+6V

HOW IT WORKS——

Numerical input to the lock is achieved
using IC1, an eight input priority encoder.
When one of its input lines is taken high, the
corresponding number allocated to this
line appears in binary form on its output
lines, pins 6,7, and 9. An input key detect
signal, GS, is also available on pin 14; this
line goes high if any input line is activated.

The eight input lines are activated
using a touch keypad. Resistors R1-8 keep
the inputs normally low, and they are taken
high when the skin resistance of a finger
bridges the input pins to the central +6V
rail. Capacitors C1 to 8 debounce this
switching action to provide a measure of
stability and the key detect outputis further
debounced to give completely reliable
operation of the sequencing logic.

The rest of the circuitry consists of a
four-bit counter 1C4, which addresses part
of a 256 x 4 bit CMOS memory (1C3). The
data output of the memory is compared
with the three bit keyboard word using
EXOR gates 1C2a, b and ¢, to provide an
equal (logic low) or unequal (logical high)

\signal for controlling the subsequent

action.

All of this circuitry has two modes of
operation. With the switch in position 1, the
‘write’ mode is selected for programming a
new combination sequence; position 2 is

the ‘operate’ mode where the circuit waits
for a valid combination sequence to
activate the lock.

To explain the ‘write’ mode we shall
assume that the counter IC4 is on count 1 (ie
only output A is at logic 1), and there are
zeroes in all memory locations.

IC5b, a NAND Schmitt trigger,
provides a debounced control signal from
the GS line. GS is normally low, thus pin 2 of
1C5bis low; also C14 isdischarged via D5, so
holding pin 1 low. Thus the output on pin 3
is normally logic high. When any input
number is touched the GS line goes logic
high, taking pin 2 of IC5b high and allowing
C14 to charge up throughR17 witha 150 m$
time constant.

Now, as long as the GS line is still high
when the pin 1 voltage reaches the trigger
threshold, the gate output will switch low.
When the touch input is released, GS goes
low, C14 discharges through D5, and the
schmitt trigger output returns high again.

The control output from pin 3 is taken
to five different circuit points. The
negative-going edge is differentiated by
C15 and R18 to produce a brief negative
pulse as an input number is activated.
During the ‘write’ mode this pulse is routed
via SW1 to the write line of the memory, IC3
pin 20. As this pin is taken low the current

data on pins 11,13 and 15 (corresponding to
theinput number) is recorded at the present
address. The IN1T memory input on pin 9 is
also taken directly from the control line and
will thus always be zero when the 'write’
pulse occurs. This data bit is used to
indicate the end of a correct combination
sequence during the ‘operate’ mode (a
necessary marker, since any length of
sequence is permissible). The control line is
taken directly to the clock input on pin 15 of
1C4 and also to the preset input A at pin 4.
As the control line returns to logic high
when the touch input is released, the
address counter 1C4 is clocked on by one
count on the positive-going edge.

The cathode of D6 is also taken low by
the control line, thus turning on Q2 viaR19
to illuminate the front panel indicator
LED1. This shows that an input has béen
received to give a measure of- operator
feedback. As the timing diagram of Fig. 2
indicates, the above recording process
repeats for each number that is selected on
the touch pad, with the corresponding
binary values being stored sequentially in
consecutive memory addresses.

After entering the required digits, the
sequence is terminated by moving SW1 to
position 2, the ‘operate’ mode. As the
switch closes, one last write pulse is
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—PROJECT : Combination Lock
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Fig. 2 Timing diagram for the Logic Lock logic! It will repay careful study
in conjunction with the circuit diagram and How It Works section.

Next month we conclude this
project with the component
overlay and application circuits.

generated as C12 charges up through R12
(C12was previously discharged via R13). No
touch inputs are activated so the IN1
memory input is held at logic 1 by the
control line. When the logic 1 is written to
memory the associated OUT1 output also
goes high, activating the solenoid timer
monostable built around IC5a. (The
solenoid is energised by this monostable for
both normal lock operation and at the end
of a write sequence. Although the door
must already be open during re-
programming, the solenoid provides a
useful indication of successful re-
programming.)

The pin 5 input of IC5a is normally
held low by R13, thus disabling this gate.
However, after the brief write pulse caused
by changing SW1, pin 5 is taken high via
R12. Pin 6 was also held low by R10, but as
the OUT4 data output goes from low to
high, the previously discharged capacitor
C11 takes pin 6 high. The gate output on pin
4 will thus go low for a period set by the
R10-C11 time constant. This time period is
about five seconds and is used to turn on
both the front panel indicator (via D7), and
the solenoid lock mechanism, thus allowing
plenty of time to open the door.

The monostable signal turns on

transistor Q1, which applies current to the
LED in an opto-isolator and allows isolated
external power to be switched to the
solenoid. (Transistor or thyristor opto-
isolators may be used).

When the monostable finishes its time
period, the output returns high again. C13
differentiates this positive-going edge to
provide a load pulse to the counter 1C4. The
preset A input is held at logic 1 by the
control line, so the counter will return to its
first state, switching the OUT1 memory
output back to logic low.

The lock has now been programmed
with the desired sequence and remains in its
resting state of count position 1. When a
number is now entered, the negative-going
pulse produced through C15 appears on pin
9 of the EXOR gate 1C2d.

This gate is wired as an inverter and
the positive-going output pulse is fed to the
pin 12 input of NAND gate 1C5¢. The other
input to the NAND gate comes from the
three bit comparator at the junctionof D2,3
and 4. These diodes (with R11) form a three
input AND gate; thus, if the data from the
input encoder wired to one side of the
digital comparator has the same binary
value as the data currently on the OUT
memory outputs feeding the other side,

then the pin 13 input of IC5¢ will remain low
via R11. However, if the two values are not
equal, there will be a logic high output from
at least one of the exclusive OR gates 1C2a,
b or ¢, taking the input of IC5c high via the
corresponding diode. Thus if a wrong
number is entered, the short positive pulse
from 1C2d will appear in inverted form on
the pin 11 output of IC5¢. IC5d further in-
verts this pulse before feeding it to theToad
input on pin 7 of counter 1C4. Since the
preset A input of the counter is held low by
the control line when this load pulse is
received, the counter resets to zero. At the
end of the wrong number input the control
line goes high to clock the counter on to its
count 1 resting state. Every wrong number
entered will always return the counter back
to the beginning of the sequence,
regardless of where it occurs. As long as the
correct numbers are entered in sequence,
no reset pulses occur and the counter will
be clocked on to the next number at the end
of each entry.

After the last number in the sequence is
entered, the counter will address the ter-
minating location. The previously low
OUT1 output goes high, triggering the
solenoid timer monostable as described
earlier and the door will now open.

~
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Up untll now. PCBs were always the hardest compone)nt to obtain for a project. Of course you '
could make your own, but why bother anyimore?
Now you can buyyour boards straight from the designers — us! As of this issue alt (noh

- copyright) PCBs will be available automatically from the ETI PCB Service. Each board.is

‘3
v’\@

produced from the same master used to build our prototypes, so you can be stire s accurate, Savg |
- and will be finished to the high standard yali would expect from ETI. 2~

In addition to the PCBs for this month's projects, we are making available some of the &mre

popular designs from our recent past. See the list below for details. Please note that NO OTHER "

% BOARDS ARE AVAILABLE. Ifiit's not listed, we don't have it!

APRIL 79
O Guitar Effects Unit
3 Click Eliminator

JUNE 79
1 Accentuated Beat Metronome

FEBRUARY 80
U TuningFork

MARCH 80
1 Signal Tracer

AUGUST 80
O CMOS Logic Tester
0] Capacitance Meter
{J Ultrasonic Burglar Alarm

OCTOBER 80
0 Cassette Interface
U Fuzz/Sustain Box

NOVEMBER 80
{J Touch Buzzer
O Light Switch
0 Metronome
[0 2w Power Amp
[1 RIAA Preamplifier
O Audio Test Oscillator

DECEMBER 80
{J Musical Doorbell
[J Bench Amplifier
O Four Input Mixer

JANUARY 81
{J LED Tacho
£ Multi-Option Siren
[ Universal Timer

FEBRUARY 81
{J Infra-red Alarm{four boards)
0J Pulse Generator

MARCH 81
[J Engineer’s Stethoscope

£2.64
£2.93
£2.87

£2.93
£3.27

£1.93
£1.93
£1.93
£1.93
£1.93
£3.13

£2.80
£2.53
£2.64

£4.13
£3.20
£3.31

£6.64
£3.57

£2.65

APRIL 81
O Musical Box
[0 Drum Machine(two boards)
[0 GuitarNote Expander

JUNE 81
O Mini-drill Speed Controller
[J Antenna Extender
{J Alien Attack
0] LED Jewellery: Cross
| Spiral (two boards)
[l Star (two boards)
{J Waa-phase

JULY 80
[ System A A-MM/A-MC
O System AA-PR
O Smart Battery Charger

AUGUST 81
[ System A Power Amp(A-PA)
O Flash Sequencer
O Hand-clap Synthesiser
0 Heartbeat Monitor
[0 Watchdog Home Security
(two boards)

SEPTEMBER 81
£J Mains Audio Link (three boards)
O Laboratory PSU

OCTOBER 81
(I Enlarger Timer
O Sound Bender
[J Thermal Alarm
0 Micropower Pendulum

NOVEMBER 81
[J Music Processor
[ Voice-OverUnit
[J CarAlarm
[ Phone Bell Shifter

£4.77
£3.44
£3.97
£1.83

£5.31

£7.35
£4.53

£3.40
£2.65
£2.63
£2.21

£7.35
£3.97
£2.81

£2.96

DECEMBER 81
0 Alcohometer(two boards)
O Bodywork Checker
O Component Tester

JANUARY 82
(O Parking Meter Timer
O Infant Guard
[J Guitar Tuner(two boards)
FEBRUARY 82
O Ripple Monitor
) Pest Monitor
[J 1Ching Computer(two boards)
{J Moving-magnetstage
[J Moving-coil stage
MARCH 82
O Infinite Improbability Detector

S
Wk
k-

{; 1

£5.32
£1.97
£1.49

£2.37
£1.80
£5.97

£2.08
£1.85
£5.31
£3.80
£3.80

£3.37

[J Capacitance Meter(twoboards) £14.19

] Robot Motor Controller
J LightWand
APRIL 82
{J Contrast Meter
(3 Sound Effects board
[J High Impedance Probe
] Guitar Practice Amp
O Accurate Voltage Monitor

MAY 82
[J DV Meg
0 Analogue PWM
{1 SlotCar Controller
[J Wattmiser
[ Sound Effects Board

JUNE 82
O lon Generator (two boards)
1 lon ‘Blinker’
0 MOSFET Amp Module
[J Logic Lock
[0 Digital PWM
[ Optical Sensor
OJ Stylus Timer
[J Oscilloscope (four boards)

£3.80
£1.87

£2.83
£2.40
£1.97
£7.57
£2.05

£2.92
£3.37

£4.96
£4.53
£2.40

£6.22
£2.60
£6.99
£3.41
£3.84
£1.98
£2.98
£13.19

notice.

Total for boards
Add 45p p&p
Total enclosed

How to order: indicate the boards required
by ticking the boxes and send this page,
together with your payment, to: ET! PCB
Service, Argus Specialist Publications Ltd,
145 Charing Cross Road, London WC2H
OEE. Make cheques payable to ETI Book
Service. Payment in sterling only please.
Prices may be subject to change without

my account

1 wish to pay by AccessIBardaycard. Please debit

BARCLAYCARD

VIS,

5{2]2/4] |

[4]9[2]9] |

]
| |

Signed. . .. .... .
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WIRING SYSTEM
SPECIAL INTRODUCTORY OFFER!

PROJECT KIT - ONLY £5.40
1| MORE THAN 25% OFF
Normal Price £7.26

Consists — High density hobby board,

wiring pencil, 5 x 6" Glue Strips, 4

y coloured enamelled wire bobbins, 1
tinned copper wire bobbin. -

ROADRUNNER IRON
-~ ONLY £5.00
MORE THAN 15% OFF

Normal Price £5.99

Spec — 240V 17W High Temp iron
suitable for soldering enamelled wire.

ROADRUNNER PRODUCTS IDEAL FOR
@ WIRING SIMPLE LOGIC CIRCUITS
® WIRING MICROS & MEMORIES

@ WIRING DISCRETE CIRCUITRY

@ REPAIRING & MODIFYING PCB’s
® USE AS A TRAINING AID

WIRING SYSTEM € \ LOW PROFILE IC SOCKETS ONE-PIECE GUIDE BLOCKS
EURQ INTROKIT 1599 | TINNED CONTACTS 08 CARD PITCH

PROVECT KIT 726 | BWAY 9p 13 WAY 12p 16 WAY 14p | 3U 8 6L BAHP 2 per pack
MINIKIT A 6.68 18 WAY 16p 20 WAY 18p I AOHP ] 1.43
MINIKIT B 621 [ 22wAY 21p 2 wAY 22p U 20HP B
PCB REPAIA KIT 541§ 28 WAY 25p 40 WAY 35p INDWIDUAL BALS -
TRAMING KIT 8.95 GOLD CONTACTS o A if

GEN GLUE STRIPS20/PKT 310 [ 8way 17p 1a WAy 18p INTeT2ICong 2o

H/D GLUE STRIPS 20/PKT 339 | 16 WAY 20p 18 WAY 24p ESEIS 0.36/20
pggss STRIPS 20/PKT 2N 20 WAY 27p 22 WAY 28p ‘Other accessones avilladie

QSE PENCIL 299 24 WAY J1p 28 WAY 40

TOW PENCIL 204 | iowar sop g RO ATUNNER IRONS

BLUE BOBBINS 4/PKT 212 | iy 1612 come \gh lemp Iron Sie3
COPPER COLOUR K CTORS ) Generat Purp Iron 546
GREEN COLOUR 212 | 32 way B type Prug 0.93 ] Iron stand 482
PR OLO0R 212 | 32 way Socket WW Pins 142 | Spare Ironbis ea 087

MIXED PACK OF 4 220 | 32 way Socker Solder tag 232

TCW BOBBINS 2 PKT 098 64 way C type Puq 146 Weller Iron bits, ea 1.55

HOBOY BOARD S SIDED 175 ] 64 way Sockel WW Pins 221 Desolder braid €a 0.95
PROJECT EUROCARD 64 way Socker Soider tag 208 { Maroshears 347
S'SIDED 380 | 96 way aiso avaianie Knite 0as

INGLE EURQOCARI Tweezers 1.49
SiGl] D(/)é:IDElo) 450 EUROCARD SUBRACKS Spottace cutter 149
DOUBLE EUROCARD Kits of 2 end plates 2 front & rear Pin Inserter 191

0/SIDED ago ]S henp screws and ntegral fung | Solder Pins?100 050

% for ('N 41612 Connectors, 22 SWG Xersin - kg 850

3UB4HP 19 wie rame  12.86 | Glue stip adhesive 0.4s
3UrA0HP 10's  wide hame  17.90
3U20HP 6'a wige frame  15.94
6U/B4HP 19 wide lrame 29,99

HOBBY BOARD CONNECTOR
28 WAY MODULAR TYPE

WW PINS 1.98
SOLDERTAGS 1.95

USE ROADRUNNER PRODUCTS FOR
VERSATILITY, ECONOMY AND

PROFESSIONAL RESULTS

TAKE ADVANTAGE OF THIS INTRODUCTORY OFFER TO
THE ROADRUNNER WIRING SYSTEM & ORDER NOW

WHEN ORDERING ASK FOR THE NEW
ROADRUNNER CATALOGUE FREE!

GOOD VALUE FROM ROADRUNNER
19” Eurocard Subrack complete

ONLY £19.86

Full range of accessories available.
Il IS I BN B ..

ADD 5% TO NET ORDER VALUE TO COVER CARRIAGE AND PACKAGING. THEN ADD 15% VAT.
Please supply requested items.

I enclose cheque/P.O. forg .......... .. Sl T
or debit my Barclay Card/Access No. I

IHNNENNESEDUNG S

Signature ......... ... .. ... ..
Name (Pleaseprint) .............. b Wn it AW dahs
Address . ...

HASTE HiLL, HASLEMERE SURREY GU27 3AY (0428 53850)

ETI JUNE 1982

The fi

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 items for the constructor.
CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS — MIXERS — COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.

+ Lowest prices — Largest stocks
* Expert staff — Sound advice »
* Choose your DIY HiFi Speakers in the comfort »
of our listening lounge.
{Customer operated demonstration facilities)
* Ample parking *

* Access Visa American Express accepted «
=
@m ] 0625 529599

35/39 Church Street, Wilmisow, Cheshire SK9 1AS

Lightring service on telephoned credit card orders! -

[ zX81 HARDWARE

40 KEY KEYBOARD Kit £20.95 Built £25.75 (RE77)

* Proper typewriter style keys.

# Alllegends and graphics in two colours.

% No soldering required to ZX81. Plugs in. (RAM/Printer not affected)

% Compiete with ali parts, connectors, feet and comprehensive instructions

24 LINE IN/OUT PORT Kit £16.95 Built £18.95 (RE98)

* Eachline either in or out.

* Contotled by BASIC.

% Allows orinter RAM 10 be used without a motherboard
(Motherboard vession kit £13.50 Buiit £14.50)

3 CHANNEL SOUND/TIMER BOARD
Kit £16.95 Built £18.95 (RE161)

# 3independent channels

* Controlled by BASIC

% Full range of notes

% Complete instructions with examples provided.
¥ Can be used as a sophisticated timer f counter

MOTHERBOARD Kit £15.75 Built £18.50 (RE82)

¥ Twoconnectors on board.
#* Six connector board. TBA.

CONNECTORS & PLUGS

#* 23 Way temale connector for ZX80/1. (RES0) £2.95

* 23 Way male connector. (RES7] £1.30

# 23 Way maie connector to fit two female connectors together, (RESO) £1.60

% 30 Way nbbon cable, £1.40 metre

% RAM pack connector. Aflows RAM pack to be remote from ZX80/ 1., (RE170) £6.95 built
* [n/out conmector and sound board connector (RE78B) £2.95

BOOKS & TAPES

Getting acquainted with ZX81 .
Mastering machine code . . ... .
Programming for real applicanons ooao
h Tape for real applications book .

Send SAES” « 7" for free |lluslraxed cala\ogue
Al products available ex stock (allow 7 days extra for built products
Payment: Cash with order. Or ACCESS/BARCLAYCARD.

Official order welcome. Deafers write for rates.

All prices include P & P and VAT. Overseas add £1.80

REDDITCH ELECTRONICS
DEPT ET1
21 FERNEY HILL AVE.,
REDDITCH,
WORCS. B97 4RU

L TEL: (0527) 61240

8



New Products

HIFI STEREO AMPLIFIER KITS

From one of Britain’s leading esoteric amplifier manufacturers comes an exciting new package of stereo amplifier kits, designed to offer all the advantages of true high fidelity but without the
usual price penalty.

Thase new kits offer the choice of moving magnet or moving coil inputs, 40 to 100 watts per channel, in fact, everything that made the previous models so popular is included but with added
style, easier construction and a full two year warranty.

The new range consists of The CK 1010 Stereo Pre Amplifier, The CK 1040 WPC Power Amplifier, The CK 1100 WPC Power Ampiifier.

CK 1010

This kil contains all the necessary parts to build a complete pre-amp. The main PCB is ready assembled and tested therefore construction is simply a matter of point to point wiring and
mechanical assembly of the connections and controls to the pre punched chassis.

The CK 1010 takes its DC supply from the CK 1040, 1100 or, if using a different power ampiifier a PSK power supply kit. Inputs for disc, tuner and tape are provided and an optional add-on
moving coil input can be fitted to extend its versatility. (MC2K)

CK 1040

This is a nominal 40 watt per channel power amplifier kit which features our dual power supply and the DC output for the CK 1010. All components such as heatsinks, wire and connectors are
inciuded and protection is provided from short circuit outputs.

CK 1100
Similar to the CK 1040 this model provides a nominal 100 watts per channel with extra heatsinking and thermal cutouts are provided as standard.
When correctly assembled these kits are guaranteed for two years.

“*It would seem then that Crimson have maintained their position at the top of the commercial kit-build field. There is no oriental amplifier | know of that can better the sound of this combinstion
overall at any price and only a few — such as the KA-1000 (£500 + ) — are of comparable standard. . . . | can s8y no more then that for £250 it (CK 1010/MC2K/ 1100) is a bargain and one that
becomes the reference pomt for kit amplifiers from now on."’
PRICES CK 1010 — RRP £90.00; CK 1040 — RRP £119.00; CK 1100 — RRP £149.00; MC2K — RRP £25.000; PSK — RRP £20.00
i Barclaycard or Access accepted, otherwise send C.W.0. C.0.D. £1.00 extra. All prices include P&P to anywhere in the U.K. Export: Write for pro-forma

SEND FOR FULL DETAILS ON OUR HIFI KIT PRODUCTS BY WRITING TO FREEPOST ADDRESS BELOW
FREEPOST, 9 CLAYMILL ROAD
LEICESTER LEA 5ZD. ENGLAND

TEL. 0533 761920, TLX 34634

POWER SUPPLY: Far micros and CAI30E 90 MAY OFFER i 26p | AC141/2  15p | BC477  18p | MJ2955 90p| 2N3903 i |  20tor8s0p
TTL Stabilised 1AS/5V. Built tested CAIM0 45 SEE BELOW FOR DETAILS Mp|Acis3  20p | BO547/8 Tp| MJE340 33p|oNa037  35P | REGULATOR
uncased . ... .. .650p | CA3160E ao: ;89 AC176  20p | BC549 9p| MPF104 40p | 2N4058 to 79M12
AS ABOVE less transformer 300p |ICL7106 700p |REDLED 10p F LN 12] BCsnA 1;: MPFICS 4% | aNace . . & il 800
PCB for above or 12V or 16V 100p | | F351N 4 GREEN LED 2N5458 40p
RS (50V! 5p 2p [AC188  20p | BCY30  40p| OC28/35 40p|7nsase  a3sp | 1A/200V
g;“ﬁ:ﬂ;co%\o’kc”o S (50V) ap | LEIEN %00 11p | 40018 14p | LS73 20p 56p |AD149  37p | BCY34  40p| TIP20  28p |2ngo27  18p | 1A/GOOV
POLYSTYRENE(:'Ai:)\c'ﬁbn'S(sovy IRROAT oot O | oz I . 7463 feplAFlIS  p | BCYSS  1sp| TIP20B 28 |3nNtos 20p | ZAVIODY
10pF lo 1000pF . 350 | (M38N  30p | RECT GREEN | 4007 11p | Ls76 26 4/5 40p | BCY70  13p| TIP30  25p | (star buy) 1 :
POLYESTER CAPACITORS (100V) LM311 ao: 13 | 4008 55: LS78 22p a0 Ypfari3o  ssp i BOYZ!  4p| TIPSOB 280 | BuikOFFER sesa'l’s
'mF to 680nF 6p TuF 1u5 4u7 8p | LM31BH  92p 4009 28p | Ls86 21: ;:g;m ﬁ :g;asils ‘1‘:; ggﬁ; ;;P ?'.’;33’&’; 22p postage £1 CA3090AQ
ELECTROLYTIC CAPACITORS LM3IBN  100p |vOLTAGE 40108 33p | 1590 40p| 7494 40p(BC107 ~ 10p | BD121  48p | TIP34A 10for £4
o ielion | 18 608 B ISR )|k )R & o
1/251t0 150/25 160/25 640/16 3 (d m p 7496 R MAINS
220/22470:25183;: 470140 mini 12p | 'M3BIN 100p (79MOS — 20p | 40138  28p(LS109  30p| 7497 106; BG117/9 18: BD13%/6 2;: Tipaza TRANS. 0tor £
1000710 220046 12p 1500740 22p | LM3B2N 90 | 79M12 — 20p | 4014 S8p| LS122  35p| 74100 70p|BC113 6p | BD137/8 25p | TIP2955 58p| FORMER ATy
2000718 220 00 N gg 19;[",',\2;,_'20" :gxgs ggs tg}gg g 74105  46p|BC117  10p | BD139  35p | TIP3055 109'\/2?23 10 far 170p
RMER9V/2 Amp.. ... .. o
TRATSINK 10220 10°CIW - s (M 290n | 7805 55p | 4017 3p [ LS157  35p| Taio0 :g‘; BG143 '1*% Be1eT :1;55: Txoe o VERO 10001 3309
VERO BOARD (0.1" copper clad) LM3900N 4gp [ 7805/12  SSp| 4019 3p | L8163 4%p) 74190  s52p(BC143  23p | BF173  1sp | ZTX300 BOARD BFI81
2.5 x 5 60p LM3914 200 7815 58p | 4020B 65p | LS221 52p| 74118 90p [BC147 & | BF178 7743012 9 25 x5 10 for 40p
IMBi5 240 | 7818 52p| 4021 S60[LS251  500| 74121 21pinciss  7p | BF1es  sen| ZTX303 10p|  10forts BF244C
SWITCHES LM13600 140p | 7905 58p | 4022 37p tgg?g S0pi 72122 30p |BC149 7p | BF181 7p | ZTX311  18p 101or 120p
DIL3waySPST . ... . ...20p |yci3ioN 7sp | 7912 8p | 4023 15p 0| 74123 ap|BC1S?  Op | Beies  2en | 24 18B| o swircH TioaTA
DIL3way SPDT............ 30p | mc14g5L 350p | 79 P| 4025 Mp| TTL N 74125 46p|BC158 5p | BF184  21p | ZTX50011 11p 7 wa 10for 120p
DIL 7 way SPST 0p | mC1406F 70p | 7918/24 S0P | 4027 30p | 740011 11p| 74126 38p |BC159 9 | gFiss 15p | ZTX502 18p 2060r5;0p 2N3866
ROTARYZAIZsOV DPST 9mm bush MK50398 600p ;%ﬁAmp . 4328 45p | 7402 11p | 74132 58p | BC167 10p | gr194 12p | 2TX503  14p]  3waySPST ‘lozfr:‘xwu;)p
e W 158 ® o 1030 Seb| 7 d0p)] 73141 “i48p iBC1G o | BF195 gp | 2N697/8 20p)  10tor 170p 10!0:‘12409
NES5 229 | BRIDGE © 4035 azp|ld0e | Tates depiBCI0 P BFI%E  7p[ NTG  gp| 3wavSEDT 4007A
r
SLIDE 3A/50V OP 3 way or 1A/250V NES62  400p | RECTIFIERS | 404) 75p | 7aon 15p| 74150 P lBEia el BEle7iE a0p | 2NoW  Me|  JIREER | 20t 180p
with 1 thiow panelcutout ... 7p | NES66  100p ( WOZM  16p | 4042 55p | 7407 2ap| 74151 asp [BG177  10p | BEG0G 33 U3 11p 20100 2200
RESISTORS (14W 5% carbon film) N AN e | Yhragv  1a ) o 7408 1 e e S A LT Ntz 1% ey e
1
10 ohms ta 10Mohms E12 . 2P | TAAB2)  280pi 1A/200V 18p | 4047 90p | 7410 11p | 74155 500 | BC182 BF258 21p | 2N130 o BT 48;?:0”
PRESETS (mniature honzonlal) TBAB41B 125p | 1A/400V . 20p | 4048 454 74156 3 1 9 BF259 15p { 2N1306  23p 10 for 130p
100 ohms to TMohms .......8p | TBABS]  80p L 4049 P | 7411 17p 3p |BC184L P 1 BFR39 18p | 2N1308  30p 20 for 660p
TBAB0  eh | JA/600V 20p 28p | 7412 15p | 74157  35p |BC186 19 i gERa0 18P | 21613 29 DILSKTs 4069A
TBAR  B0p gﬁ/éoov #» :gggs 32p | 7413 19p | 74161 29p [ BC187  15P(BFRE0  20p | 2N2217 132 1o 22 20 for 226p
POTENTIOMETERS (W) Linear | TDAT004 335p | IA/B00V 33p | S003 2335 e Adof M02  (57p Bear TPIBFX29  25p | aN2222A 18p a0pin © 2000 1500
and Log Scale 4K7t02M2 ... .. . 28p | TDAI0(8 355p 4069 14p | 7420 8p e P B %) pExas  23p | 2N2369  14p|  10for 200p 7447A
ZENER DIODES (400mw} TLO72  40p P 90| 74 38p | BC212L BFX86  18p | 2N2484  18p
3v31030V . po=ogfe | Uamm 1300 | DILSGCKETS 40708 7P | 742113 2gp| 74165 S0P | BC213  9|Qcyar 23 | 2N2645  dop| THYRISTOR | 20 forBete
TRIACS: C206D 400V 3A . 55p | ZNa24E  150p | 8pin 40; 20p | 742616 21p| 74167 70p | BC213L  99\prygs  22p | 2N2004  17p| BA/40OV 7473
600V: 104 50p 154 55p 1apn 0 01213 23p | 7427 1Bp| 74173 60p | BC214 9 lprucy  20p | 2N2006/7 17p| 10%or3%0p 20 for 230p
High performance glass passivated 16 pin 1p 408‘ 22p | 7408 35p| 74174 46p | BC214L 9P| ppvey  15p | 2N2026G 10p| ,(ster offer) 7475
for high voltage isolation. By 18pin 16p | 2082 24p | 7430 13p| 74175 4ep| BC2W  TRIBLYZ) 130 | INaoss  oe0| ZENERDIODE | 20 for 370
THYROTEK CORP of Texas in3pin | THYRISTORS | 27p, 16p | 2088 88p | 7432 1gp| 74177  37p | BC238 P 5P| “sve9vi 12v 7494
pressfit metal case with superior 00V:4A  18p | 5y &: 18" 4510 80p | 7433 35p | 74180 30p | BC261B  7p B;xgg ;g; 2N3702 to Mpi200f 1 value70p | 20 fg;;ﬂp
spec ta plastic ones. (MOTOROLA’ 2pn  24p | 15118 700 | 7437 up| 74181 8% | Bcs0t 20| BECT Yo | aNarts . sp| 12V o 1Me | T e
Hlattmimowso, BN e BI0 GCImE e b e S GIEER an| M S| D
1
THIS CANNEVER BE REPEATED. | (30000 | (11112 1sp | 452018 825 | Jaas upl e ne BU208  115p | IN3866 20 for 860p
(TEXAS INT) LS13 24p 7442 25p 74190 42p A ORD R O
LINEAR 400V:8A 36p | LS14 36p 7443 asp | 74191 48p 5
CIRCUITS 5 AY-5-4007D480p | (MOTOROLA) | L§20 1p | ppp s 7444 72p | 74192 40p ' i '
7?8-1‘?4 zg: CAIBH  50p Ls21/27 80 | oo 0¥ ypp | 7445 agp | 74193 46p .
7405 CA313 80p |OPTO LSa0 Mp | o023 12p | 7446 72p | 74194/5  6dp : AYLOR ROAD, LONDO 0 O
;:;-184 2‘%? CA3028AH 50p | ELECTRONICS | LS32 e | o 13p | 7447A asp | 74197 a4p 9
nmen zp | CAXMON sp DU 06| RR o P |isosis  vp|7ea  3sp| 74198 p, ol: 01-445 8224 ]
i CAJ4E  245p p | DIODE (510 140 | 7450 11p | 74199 60p Price de VAT, Add 50p P&
AV o f3b | cajost aop [FNDS0O  60p | oagt ! ivaoos  4p | 7451 6p | TRANSISTORS
AY31270 800p | CANB0 65p |ORP12  go [ 0A20012 5P| nean  11p | 7453 8p | AC127 259
AY.38912 60p | CAIUS0AQ 70p | gps 1N916 4p | INS401  12p | 7454 13p | AC128 22 A A A
AV-5.1224A200p | (tarbuy) smmclip 3p | 1N4148  4p| IN5402  13p | 7460 Tp | AC128/176 pyeny
h 3mm & 5mm 1N4001 4p | 1N5404 14p | 7470 22p | mt. par 23p] Kt 8
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(WE WILL BEAT BY 5% ANY LOWER PRICE ADVERTISED BY COMPEI'ITDRS*\

io>* CASIO 22<

100 METRE WATER RESISTANT

W-100 W-150C
Resin S/S case,
case/strap resin strap S/8
£19.95 £21.95 £24.95

Time and auto calendar. Alarm and hourly chimes. Count-

down alarm timer with repeat memory function. Profes-

sional 1/100 second stopwatch. Time is always on display,

regardless of display mode. Amazing 5 year lithium battery
life. Superior to the W-250

50 METRE WATER RESISTANT

2

W-20 w-21 W-30
REsin Resin All
case/strap S/S trim S/S
£12.95 £14.95 £19.95

12/24 hour time and auto calendar. Alarm and hourly

chimes. Professional 1/100 second stopwatch to 12 hrs.

Compact and slim cases, approx. 8mm thick. & year
lithium battery.

OTHER MODELS
AX-210. The world’s most versatile watch?
Analog Display
LC Display of hours and minutes
Digital Display
® Local time, 12 or 24 hour
® Full calendar dispiay
® Dual time, 12 or 24 hour
® Countdown alarm timer with
memory function
® Professional 1/100 second
stopwatch
Hourly time signal. Daily alarm elec-
tronic buzzer or 3 selectable melo-
dies. Rapid forward/back setting.
9.4 x 35.4x 36mm
Usual price: £29.95
Lowest price elsewhere

o £27.95

#3 HNEW # # #
CA96. Calculator, 4 alarms, hourly time signal, stopwatch
Black resin case/strap £19.95.
CA951 Metal case/bracelet version of CA95 £29.95.
Other models. CA85 £19.95; CA851 £29.95; J100 £19.95;
GM10£19.95; SAS0 £14.95; SAB0G £19.95.

LOOK, NO BATTERIES

FX-950 SOLAR CELL SCIENTIFIC

Powered by almost any light. 50
scientific functions, with nesting of
up to 15 parentheses at & levels.
Hyperbolics, Standard Deviations,
etc. 10 digit display. 5.4 x 73 x 129rom
Supplied with waliet.

£22.50

2ivigng- 3l

FX-900 8-digit version with less functions £19.95

\

The Revolutionary New

Sharp Portable Colour Computer for only £278 + VAT

PC-1500 and CE-150

PC-1500 Computer
£169.95

CE-150 4-colour Printer
£149.95

CE-151 4K Byte RAM
£49.95

CE-156 8K Byte RAM
£79.95

We are convinced that this is the world’s most advanced
PC-1500 software.
MiICROL 1500 SOFTWARE SERIES
The Portable Computer Comes of Age with advanced
ready-to-run software to meet the needs of management,
science, engineering and the professions. Major features in-
clude: {1) 100% reliable performance for total dependability.
(2) “"User-friendly’ commands and prompts. {3} Compre-
hensive “*plain English” operating manuals. {4) No computer
experience required. (5) Designed for easy personalisation.
{6) Future-compatible, with full hardware and software add-
on capability. Plus: Full colour print commands with Auto-
Colour, Audit-Trail and Archive options, sophisticated user-
error recovery systems and Database Integrity Protection
option. R
MICROL 1500 Software Series from £200 to under £20.
Brochure on request
Worldwide dealer network now being established
Dealer enquires welcome.

The PC-1500 approaches the Personal Computer in ability.
16K bytes of ROM and up 10 11.6K bytes of RAM memory,
with battery protection. Multiple program storage capacity.
‘BASIC’ program language with two dimensional arrays and
variable strings. QWERTY keyboard with upper and lower
case. (Word-processor software available soon.} Mini-
graphic 7 x 156 dot matrix display. Line width 26 characters.
The CE-150 4 colour Graphic Printer/ Two Cassette Inter-
face (for saving/loading) prints virtually any drawing, with
complete control of up, down, left and right printing. Vari-
able line length from 4 to 36 characters. With rechargeable
battery and mains adaptor.
Dimensions: PC-1500 195 x 26.5 x 86mm. Wt 376g. CE-150
30 x 50 x 115mm. Wt 900g.
Available soon: RS-232C Interface. Software board to
sarve as input keys in graphics, or pictures, previously drawn
on a tempiate.

Brochure on request.

The Scientific Portable Computer

CASIO FX-702P Only £99.95
Plus FREE MiCROL Professional Programming Pack {RRP
£9.95) or we will beat any lower price by 5%.

The widest range of math, science and statistics, {55 in all,
including Regression and Correlation). BASIC. Up to
1,680 program memory steps, up to 226 data memories.
Subroutines, 10 levels; FOR:NEXT looping, 8 levels. Edit,
debug and trace modes. 240hrs battery life.

17 x 165 x 82mm. Wt 176g.

MICROL 702 PROCOS Professional Computing Solu-
tions on tape. Save up to 90% of programming time with
this electronic equivatent of pen and paper. "Visicalc-type’
systems answers ‘what if’ questions and analyses trends.

Peripherals for FX-702P, 602P, 601P and 502/601P

FA-2 Remote control Cassette Interface.......... £19.96

FP-10 Permanent hard copy printer. AC/DC ...... £44 .95
702 PACKAGE DEALS

Pack A; FX-702P + MiCROL PPP

Pack B; 702+ FA-2+PROCOS .......

Pack C; 702+ PPP + FP-10 + PROCOS

World’s Fastest Programmable?

CASIO FX-602P
Only £74.96
with FREE MiCROL
Professional Program-
ming Pack (RRP £9.95}
or we will beat any

lower price by 5%.

50 scientific functions.
Up to 512 program
steps, up to 88 mem-
ories, all rotected
when switched off.
Programs; PO to P9.
GOTO up to 10 pairs.
Up to 9 subroutines
nestsble to 9 levels. 33
brackets at 11 levels.

FA2.......... £19.95
FP0._........ £24.95
CASIO FX-601P Now only £39.96

Similar to the FX-602P but with 128 program steps, 11
memories; 18 brackets, up to 6§ levels; up t0 9 sub-
routines, nestable up to 4 levels.

Other Scientifics
FX-3600P 38 program steps £22.96* Others £21.95*
FX-8100 With Clock, Alarms, Stopwatch. . ....... £19.96

FX-950 £22.95; FX-900 £19.95; FX-550 £19.95; FX-100

£16.95; FX-82 £12.95; FX-7 £10.95; FX-5 £8.95.
Calculating Alarm Clocks

FT-7 Fortune Teller £16.96; BG-16 Boxing £16.95;ML-75

Card. 12 melody alarms £14.95; ML120 wallet version

£14.95; UC360 Card, UC365 Wallet £19.95.

BASIC. LC950 Metric Conversions on two displays

£16.95;. MG777 3 games/ clock £14.95; MG880 £10.95.

Fully Programmable, 5 octave, Polyphonic Keyboard

AR
P

(R3]

CT-701

(RRP £555)
Other Casiotones:

£275; CT-403 £275.

* Providing the advertiser has stocks and we do not sell at a loss

VL-10 £26.95; VL1 £35.95; MT-31 £69; MT-40 £99; CT-101 £195; CT-202

CASIOTONE CT-701 COMPUTERISED PROGRAMMABLE KEYBOARD/ORGAN

Program the 345 rhelody steps and the 201
chord steps:(max)} with music specially scored
in bar code and read by a light pen, or enter
r own chords and melody via the keyboard,
with full editing and repeat facilities.
3way replay: Automatic, One key play,
Melody Guide (lights above the keyboard indi-
cate the next note 1o play). Spiit keyboard,
20 superb instrument voices, 16 rhythm ac-
companiments, fingered or auto chords with
walking bass and arpeggio, fil-in and effect
buttons. 37% x 137/16x 5. Waeight: 12.5kg

ONLY £495  (27.6lbs).
CT601. As 701 but without programming
FUNCHIONS ... .vvneeineenaneraenes £395

Price includes VAT and P&P. Send cheques, PO, or phone your ACCESS, VISA or B'CARD number to:

DELIVERY
lb EADING CASIO SPECIALISTS NORMALLY
ept ETI
38 Burleigh Street, Cambridge CB1 1D0G B QETERN J
Telephone: 0223 312866
ET1 JUNE 1982 5
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ELEGTRO L“E

CATALOGUE 82

DISCOUNTS

5% on orders over £23 linc. V.AT.)
10% on orders aver £57.50 linc. V.AT.)
on mast catalogue items, but not on
payments by credil cards.

ELECTROVALUE

FREE UOUCHERS
_- TOSAUEVOU UPTO

THREE 70p REFUND VOUCHERS
FREE for spending singly at any time
on any one CW.0. (UK.} order
minimum list value £10. This can
quickly save you up to £2.10 in
addition to the other benefits you
enjoy by buying from Electrovalue.
Send 70p for Catalogue 82 + 3 free
vouchers by return now

+ USUAL DISCOUNTS + FREE POSTAGE

@ SEMI-CONOUCTORS/ICs/OPTOs
© COMPUTERS/SOFTWARE etc.
© CAPACITORS/RESISTORS

USED
EQUIPMENT

Ex-P.0. Multimeters in leather
case. AC/DC Volts, DC current,
ohms. Absolute Bargain

£6 + £1.50 p&rp

500V MEGGER

Transistorised Insulation Tester
and four decade resistance f|
bridge with  four ranges.

LOW-COST, RUGGED

TEMPERATURE CONTROL
HIGH QUALITY
TEMP. GAUGE (° ~120°C

Remote sensor on 38"
capillary, panel mounting
dial 55mm. dia.

ONLY £1.85

Invaluable piece of test gear. In
case with carrying handle. Uses
. one PP9 batt. £15.00 + £2P&P

16A 240V RANCO THERMOSTAT
Wide control range (low room temp. to over boiling point)
Sensor on 22" capilliary. £2.30, including control knob

Recent Style P.O. Telephones

| £4.75 + £1.80 P&P 1
|2for£9+£250 5 for £20 + £5

RANCO THERMAL CUT-QUT 100°C

B5A 240V. Sensing coil on 4tin. capilliary panel

mounting with reset button £1.20

BUY ONE EACH OF ABOVE FOR £4.85

5 Digit Counters 48V coil. Non
resetable 75p

AUTOMATIC DIAL UNIT.
{mains powered). These units
were made to connect into a
telephone and dial a number
when a punch-card is inserted.
Card & instructions supplied.
Cards readily available. Many
uses. Only £8 + £1 p&p

UNISELECTORS. 50v, 4 Bank
+ Homing Bank, 25 way £3.50

D CONNECTOR SOCKETS
with cover. 50 way £2

60V BA TRANSFORMER. Ideal
for big power supply unit or
amplifier £12 inc. p&p. BEAT
THAT! i

FREE on request - Leaflet
“D.LY. Telephone Systems and

AVOMETER

Similar to Model 71 which
currently retails for over £45.
These units are, as with all of
our used equipment, Tested and
Guaranteed to be in good
working order. Price includes -
Leather case.

K Ohms per Volt {D.C.) 1K Ohms per Volt {A.C.)
C. Voits — 1, 2.5, 10, 25, 100, 250, 1

C. Volts — 10, 25, 100, 250, 1,000

C. mA — .05, 1, 10, 100, 1,000

OHMS — x 1, x 100, x 10K

LIMITED STOCK AT £14.50 + £1 p&p

20
D.
A
D.

PROFESSIONAL QUALITY P.A. MODULES

All to near broadcast spec. 7 x 2" rack mounting.
Require 40 to 50 volt stabilised supply. Line
Distribution Amp 30K in, 4 x 600 out. Gain control
gives up to 20dB. Mixer — 10 stereo or 20 mono
channels {no controls) gain up to 10dB. £12 each +
£1.50 p&p.

MIC AMP — Switchable gain + fine gain control +

Automatic Exchange Design’.

©® CONNECTORS/SWITCHES/KNOBS

, L.F.Cut. £14.50 + £1.50 p&p.

POSTAGE

Not charged on U K. orders over £5.75

©® POTS/FERRITES/METERS

LEM. SERVICES

© BOOKS/SOLDER TOOLS
AND MORE AND MORE AND MORE

ELECTROVALUE LTD. DEPT. 280 St. Junes Road, Englefield Grean, Egham, Surrey TW20 DHB
Phone: Egham 33603 {STD 0784; London 87). Telex: 264475
Northern Branch (Personal Shoppers only} 580 Burnage Lane, Burnage, Manchester M19 TMA. Phone: (061) 42 4345

MAGENTA
ELECTRONICS LTD.

E.T.I. KITS — fult kits include printed circuit boards, components, hardware, |.C. sockets, case
etc. unless stated. {Not batteries).

If you do not have the issue of E.T.I. which includes the project — you will need to order the
instruction reprint as an extra 45p each.

Reprints available separately 45p each + p&p 45p.

inc. V.A.T. If under, add 40p handling
charge.

ADD 50p P&P
ORDERS OVER
£7.50 POST FREE

unless stated otherwise

239 RUGBY ROAD
LEAMINGTON SPA CV32 6DY*
WARWICKSHIRE

TEL: 0926 30622 FOR QUANTITY DISCOUNTS ETC.
ALL ITEMS — MONEY BACK IF NOT DELIGHTED.

SOLDERINGITOOLS

ANTEX XS SOLDERING IRON 25W
£5.48

SOLDERING IRON STAND £2.40
SPARE BITS Small, standard, large. For
XS and X25 irons 65p each

SOLDER Handy size 99p

SOLDER CARTON £1.84

DESOLDER BRAID 69p

DESOLDER PUMP £6.48

HEAT SINK TWEEZERS 29p

HOW TO SOLDER LEAFLET 12p

LOW COST CUTTERS £1.69

LOW COST LONG NOSE PLIERS £1.68
WIRE STRIPPERS + CUTTERS £2.69

INSULATION TESTER May 82......... £16.98
PSS Wil B e 8| e DA ANG0 10 1

SOUND EFFECTS 4. GUNSHOT May 82 £10.98
AUTORANGING CAPACITANCE METER Mar
............................ £71.99

13,
AUTOMATIC CONTRAST METER Apr 82
less extrusion .. .. ... ...ouieiuiouans £26.7
SOUND EFFECTS 1 BOMB DROP Apr 82 £12. 47
SOUND EFFECTS 2. STEAM TRAIN Agnl 82
.................................... 1.87
HIGH QUALITY PHONO AMPLIFIERS Feb 82
less case

MOVING COILSTAGE............... £17.98
MOVING MAGNET STAGE. ...£17.68
PEST CONTROL Feb 82 .. .£6.77
GUITARTUNER Jan82...... £28.98
COMPONENT TESTER Dec 81 .

MUSIC PROCESSOR Nov81.....
CARALARMNovS81.......
ENLARGER TIMER Oct. .
SOUND BENDER Oct 81 £20.
WATCHDOG SECURITY ALARM Aug 81

HANDCLAP SYNTHESISER Aug 81 ... .
WAH PHASE June 81. Lesspedal ............
LED JEWELLERY June 81. Cross £2.47.
Star £9.41. Sprial £7.20.
ALIEN ATTACK Jan 81
GUITAR NOTE EXPANDER Aprit 81.
DRUM MACHINE April81 ........
ENGINEERS STETHOSCOPE Mar 81.

L £1919
SOUND PRESSURE LEVEL METER Feb 8
£

INFRA RED ALARM Feb 81 .
4 INPUTMIXER Dec 80........
MUSICAL DOORBELL Dec 80. .
METRONOMENov80......... -
CASSETTE INTERFACEOct80 .............
ULTRASONIC BURGLAR ALARM Aug 80

£26.82

CAPACITANCE METER Aug 80 . ..
CMOS LOGIC TESTER Aug80 ........ £10.
CLICK ELIMINATOR April 79. £61.55. Or less
case £46.57.

PIN INSERTION TOOL £1.98
VEROPINS {pk of 10010.1" 62p
MULTIMETER TYPE 1 (1,000 opv) .
MULTIMETER TYPE 2 (20.000 opV)
with transistor tester. Very good
......................... £14.75
CROCODILE CLIP TEST LEAD SEsT.

10leads with 20clips ........... 9

RESISTOR COLOUR CODE
CALCULATOR ............... 21p
CONNECTING WIRE PACK TYPE
ED.11colours. ........coonnnns 49%p

ILLUMINATED MAGNIFIERS

Small 2" dia. {(5x mag.) ...... £1.14
Large 3" dia. (4x mag.} ......£2.40
CASTIRONVICE...... ..£2.98
SCREWORIVER SET . ..£1.98
POCKET TOOL SET. . £3.98
EUROBREADBOARD .. £6.20
S DEC BREADBOARD ....... £3.98

BIMBOARD 1 BREADBOARD £8.98
VEROBLOC BREADBOARD . . £4.20

SEMICONDUCTOR DATA BOOK.
Newnes Revised £5.90
3mm RED LEDS with clips 10 for....99p
GLASS MERCURY TILT SWITCHES
bifor 34 -EEml e 99%p

MlN SPST pcb mounting Slide Switches

TIL38 I.R. emitter 3 for .
BPW41 |.R. detector 3 for..
OM3356I1.C..............

Please mention Electronics Today when replying to this advert

MAGENTA ELECTRONICS LTD

MORE KITS AND 1982 ELECTRONICS
T, STAFFS
COMPONENTS . CATALOGUE EX13, 135 HUNTER ST., BURTON-ON-TREN
IN OUR LISTS lliustrations, product descriptions, circuits all DEV42ST. 02:%?)5::!; yggT?LELSO“gSIELRgRDER ONLY

included. Up-to-date price list enclosed. All
products are stock lines for fast delivery
Send 80p in stamps or add 80p to order.

MORE KITS FROM H.E. E.E.and ET.L
PROJECTS IN THE PRICE LIST

FREE PRICE LIST
Price list included with
orders or send sae (9 v 4)
CONTAINSPL%TS MORE

KITS, s &
COMPONENTS

ALL PRICES INCLUDE 15% V.A.T.
& P 45p

OFFICIAL ORDERS WELCOME.
iRISH REPUBLIC & B.F.P.O. EUROPE:
Deduct 10% from pricea shown Payment.
must be in Sterling
ACCESS and BARCLAYCARD (VISA)
ORDERS ACCEPTED BY PHONE OR

POST.
SAE ALL ENQUIRES.

=

88 ET1 JUNE 1982



1982/3 CATALOGUE

Bigger! Betterl! Buy onel|t

Only 76p inc. post — Look what you get!
@ Vouchers woprth 60p ougstl

@ 1stclass reply paid envelope
® Wholesale list for bulk buyers
@ Bargain List with hundreds of surplus lines
® Huge range of components

® Low, low prices

Sent free to schools, colleges etc.

1000 RESISTORS £2.50

'We've just purchased another 5 million preformed

resistors, and can make a similar offer to that

ade two years ago, at the same pricell! K523

— 1000 mixed % and %W 5% carbon film

resistors, pretormed for PCB mntg. Enormous
range of preferred values. 1000 for £2.50: 5000
10; 20k £36

200 ELECTROLYTICS £4.00

K524 Large variety of values/voitages, mostly
cropped leads for PCB mntg. 1—1000uF, 10—63V.
All new full spec components, not chuck-outsl
200 £4; 1000 £17.50

LIE DETEC
R¥ S

R

SNSRI . B
This beautifully made precision instrument is
| not a toy or gimmick, it was originally used on
an Open University course to measure
changes in emotional balance by detecting
small changes in skin resistance. Full details of
how to use it are provided, together with a
circuit diagram. Suplied complete with
probes, leads and conductive jelly. Needs 2 x
4%V batteries. Overall size 155 x 100 x
100mm. The 100-0-100uA 4° panel meter is
. worth more than we're asking for the whole
unitlt £7.95

4
A199 A versatile stabilized power supply with |
both voltage {0-30V) and current {20mA-2A}

Nicad charger, gen. purpose testing. Panel
ready built, tested and calibrated. £€7.75.
Suitable transformer and pots £6.00. Fuli data
supplied.

PACKS PACKS PACKS |
K517 Transistor Pack. 50 assorted full spec
marked plastic devices PNP NPN RF AF. Type
numbers include BC114, 117, 172, 182, 1&!,[

{

198, 239, 251, 214, 255, 320, BF198, 255, 3%4,
2N3904 etc etc. Retail cost £7 +. Special iow
price 275p

KB20 Switch Pack. 20 different assorted
switches — rocker, slide, push, rotary, toggle,
micro etc. Amazing value at only 200p

K521 Heatshrink pack, 5 different diameters
each 200mm long. What a bargain 50p

K522 Copper clad board. All pieces too smal
for our etching kits. Mostly double sided fibra-
glass. 250g (approx 110 sq ins) for 100p

K641 it's back!! Qur most popular pack ever |
— Vero offcuts. This has been restricted for
some time, but we have now built up a
reasonable stock and can once again offer
100 sq ins of varo copper clad offcuts, averane
size 4 x 3". Otfered at around % the price of a
new board 320p

‘MICROVISION’ Cartridges
These are a smail PCB with a micro-processor
chip, designed to plug in to the microvision
console. Only snag is we don’t have any
consoles!! However, they can be used as an
oscillator with 4 different freq. outputs simply by
connecting a battery and speaker. Tested and
working {as an osc) with pin out data. PCB size
72 x 60mm.

ONLY 25p eachl!

ETI JUNE 1982

GREENWELD

a4a3A Milbrook Road Southampton S0O1 OHX
Al prices include VAT at 15% — just add 50p post

| Takes about 20mins £2.95

- AY-5-4007D 24DIL chip counter/display. 4!
© —5Vsupply £1

fully variable. Many uses inc bench PSU, *

ELECTRO-DIAL

/

Electrical combination fock for maximum
security, absolutely pick-proof!i One million
combinations!! Dial is turned to the right to
one number, left t0 a second number, then
right again to a third number. Only when this
has been completed in the correct sequence:
will the electrical contacts close. These can be|
u§ed to operate a relay or solenoid etc. Overall
dia 65mm x 60mm deep. Finished in bright,
chrome. With combination the price is £9.95.
Also available without combination, but
instructions are provided on how to find it.

COMPONENTS

2200uF 100V cans 77 x 35mm 75p each;
10 for £6.50

MK4027 shift register 8 for £6
21028 RAM 8 for £3

2708 EPROM £1.50

MIR50 infra red 5mm LED 30p
DM160 tuning indicator 50p
RC4136 op-amp similar to 741. 14DiL package
10 for £1

decade up/down 7 seg o/p 0-6MHz. —12,|

FND501 + -1 0.5in red display comm.
cathode £25p

MANG6710 Dual digit Red 0.56in 7 seg display.
Supplied with pin-out and data £1.00

Murata ceramic filter 5.5MHz 40p

10M %W resistors 5% carbon film. Pack of
200 for £1

MIXED LED PACK

All new full spec by Micro, Fairchild, etc.
Red, Yellow, Green, Amber, Clear, 3mm
& 5mm. Pack ot 50 asstd £3.95; 2560 £15

SOLENOIDS AND RELAYS
W921 Solenoid rated 48V at 26% duty cycle, but
work well on 24V [700gm pull, 10mm travei} push
orpull 27 x 18 x 15mm 55p i
W922 Mains 240V ac solencid, 10% duty cycle,
push or pull, 16mm travel. 50 x 20 x 16mm. Only

1 |

£1.50

W895 9V DC relay S00R SPCO 28 x 24 x 19. 50p '

W733 11 pin plug in relay, 240V ac, 3PCO 5A

contacts £2.50. Base £35p

W838 700R 24V 4PCO “continental” relay 35 x

30 x 18, only B4p; 10/£7.00

W847 37R 5—10V relay, SP 3A contact, PCB

mnig 11 x 33 x 20.96p; 10/£7.50

W893 Omron LY 4 mains relay, 4PCO 5A contacts.
50

WB96 24V ac coil, but works well on 6V DC. 2 x
10A c/o contacts. Ex-equip, only 60p

5V 3A REGULATED PSU KIT

A197 All components + heat sink to build this
simple yet useful power supply. A regulated
output -of 5V at up to 3A for just £2.50.
Suitable transformer (3V 3A) £4.85.

AMAZING! COMPUTER GAMES
PCB's for PEANUTSII

Abulk purchase of PCB's from several well known
computer games including Battleships, Simon,
Logic 5 and Starbird enable us to offer these at
incredibly low prices:

‘STARBIRD’
Gives realistic engine sounds and flashing laser
blasts — accelerating engine noise when module
is pointed up, decelerating noise when pointed
down. Press contact to see flash and hear blast of
iasers shooting. PCB tested and working
complete with speaker and batt, clip (needs PP3).
PCB size 130 x 60mm. Only £2.95

‘SIMON’
The object of this game is to repeat correctly 3
longer and longer sequence of signals in 3
different games. {Instructions included). PCB
contains chips, switches, tampholders and lamps,
and is tested working, complete with speaker.
Needs PP3 and 2 x HP11. PCB size 130 x
130mm. Onty £3.95
‘COMPUTER BATTLESHIPS’

Probably one of the most popular electronic
games on the market. Unfortunately the design
makes it impractical to test the PCB as a working
model. although it may well function perfectly.
Instead we have tested the sound chip, and sell
the board for its component value anly (PCB
may be chipped or cracked): SN76477 sound
1C; TMS1000 u-processar; batt clips, R’s, C's
etc. Size 160 x 140mm. Only £1.50.
Instruction book and circuit 30p extra.

SECOND GENERATION

POWERFET AMPLIFIERS

NEW DESIGNS

With the introduction of two new boards PANTECHNIC have pushed forward the

performance and reliability of their powerfet ampfifiers. Four key improvements

have been incorporated in these second generation modules —

1.) The use of H-PAK powerfets, resulting in improved thermal efficiency and
consequently enhanced power output capabilities.

2.) Low Cqyg drivers now in power transistor packages, maintaining the superb HF
performance and improving driver refiability.

3.) Separate driver and input suppiy rails allowing a 10% increase in available output
power by increasing output stage efficiency. ']

4.) Bridge mode input pin allowing instant bridging between any two amplifiers
without the need for extra circuitry.

PFA100 Specification

Bandwidth 10Hz- 100KHz + 1dB
Output Power into BV 100W (V, = + 55¥)
THD {200z 20KHa) 0.008%,

THD (1KHz at 100W)  0.004%

SNR 120dB

Slew rate 20 ViuS

Gain x 23

Rin 30K

Vs max + Ty

Price £18.45

PFA100 120W into 8M

PFA200 Specification

Bandwidth 10Hz- 100KHz + 1dB
Qutput power into 8M  1S0W (Vs + 60V)
THO (20H2-20KH2 0.005%
THO{IKHz at 150W)  0.002%

SNR 120dB

Slew rate 20ViuS

Gain x3

Rin 30K

Vs max + v

Price £25.95

PFA200 180W into 8M
300W into 4M

POWER SUPPLY COMPONENTS

Toroidal Mains Transformers

Voltage 160 225 300 500 625

40-0-40 1151 13.75 1559 - -

45045 - 13.75 1559 2045 2
50-0-50 - J = = 2085 2753

Special low flux windings. Carriage + VAT included

25A 400P IV Bridge rectifier £2.50
100,000uF 80V Electrolytics £4.75

Phone or write for advice on ing the right comp for your
particular application.
Alt prices VAT inc. Carriage 75p. Trade lists available
Ask about our preamps, protection boards
and lower and higher power amp moduies.

THE POWERFET SPECIALISTS

pantechnic

(incorporating J.W. Rimmer)

Mail order only to:
Dept ET1/5, 148 Quarry Street, Liverpool L25 6HQ.
Telephone: 051428 8485
Technical enguiries:
367 Green Lanes, London N4 1DY. Tel:01.800 6667
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SUPERSALE ‘81

All full spec. brand new devices.
2114 {450ns) £1.00, 4116 {200ns}
£1.15, 2708 £1.85, 2516 {single rail)
£3.00, NEC 2732 £5.50, 2532 £6.00.
2114 (200ns) £1.40. P/P 35p on
above devices.

Brand new and boxed, Lie
| Detector. Made for the Open
, University. size: 150mm {length}
X 100mm (width) x 90mm
theightl. Complete with 100
microamp motor movement 30mm
x 76mm. Supplied complete with
teads and pads, less batteries {2 x
| 4.5v) £7.50 + £2p/p.

SELF-CONTAINED battery
powered digital recorders
Complete with data entry key-
board with 10 diait LED displav
plus modem interface and charger.
Some data £25 per system. Sorry,
callers only.

ZETTLER low profile PCB relay
30mm x 36mm 4.8/6.9v d.c
2/2.5 amps a.c. contacts. 85p p/p

T

35p.

D TYPE CONNECTORS
9Way Socket {solder} 75p
15 Way wirewrap plug £1.00
37 Way Plug (solder} £1.80
37 Way Socket (solder} £1.80
25 Way Plug (solder) £1.85
25 Way Socket {solder) £1.85
25 Way Plug (insulation
piercing) £2.65
25 Way Socket {insulation
piercing) £2.65
50 Way Plug (solder) £2.00
P/P on above 35p

COVERS
37 Way (Plastic) £1.00, 50 Way
{Plastic} £1.20, 25 Way |Plastic)
85p, 25 Way (Metal} £1.25, 25 Way
{Metal) ITT open £1.00, 15 Way
{Plastic) 60p, 15 Way (Metal} 95p
P/P on above 35p .

DISPLAYS

HP 5082/7414 4 digit DIL display -

full spec £1.50 each, p&p 35p.
Large quantities POA.

HP5082/7650 .4"'CA left and right
decimal point. high brightness,
only 65p, 12 for £6.50, p&p 35p.
SUPERSAVER 1
DIL header Plugs {No covers)
14 way 18p, 16 way 25p, 24 way
95p (all gold plated) p/p 35p.
Ansley Header plugs. 14 Way
75p. 16 Way 95p, 24 Way £1.50.
{Insulation piercing type) p/p 35p.
Ansley /O Header plugs PCB
Mounting .1in 26 Way straight
65p. 40 Way ria £1 p/p 35p.
SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF, 14for £1, p&p 35p.
SUPERSAVER 3
PRICE SMASH FNDS500 .5in.
LED displays, full spec 65p
each, p&p 35p, large quantities
POA.
SUPERSAVERS

3M 26 way insulation piercing .

sockets £1.40 p/p 25p.

SUPERSAVER 6
VIDEO LEAD

1% metres with PL259 plug £1.00
p/p 35p

SUPERSAVER7
Thyristors Type 16 Ria 100 Vrrm
1000 Voits at 22 amps £1.65 each.
Limited stock, p/p 35p
Stud mounted rectifiers, type 40
HF 100 1250 volts, 40 amp, 4 fo
£2.50 p/p 35p

SUPERSAVER 8
ONE ONLY — TEXAS SILENT
700 TERMINAL. RS232 110 baud.
As new — £235. Carriage at cost.

SUPERSAVER 9
VELLEMAN EPROM Programmer
kit £200. Built £300 + VAT. S.AE.
for full descriptive leaflet.

SUPERSAVER 10
Tangerine Microtan 65 Blank PCB.
Brand new plus circuit diagram
£4.50, p/p 50p (6502 based, 1K on
board).

SUPERSAVER I
PAPST MINI-FAN 3% " x3%" x
1.5 deep. 220v 50Hz. Brand new
and boxed. £9.50 p/p £1.00.
SUPERSAVER 12
*2.5mm power plug and 2 metres
of cable. Suitable for Acorn Atom,
7X81 etc. Only £1.00 per 10 p/p
25p. Trade enquiries welcome.

SUPERSAVER 14
BOX FANS 115V 50/60Hz.
120mm x 120mm. New. £4.50.
250V £6.50. P&P £1.00.
SUPERSAVER 15
5K %" multiturn trimpots, PCB
mounting, per box of 14 £2.50,
As above 1K and 50K, p&p 35p.
SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB-814) £1,
p&p 35p.
SUPERSAVER 17
VU METER 48mm x 50mm ap-
prox. overall size. Face size
50mm x 2Bmm approx. Brand
new. £1.15 p&p 30p. (Sent at
purchaser’s risk).

SUPERSAVER 18 SALE
PCB AMP (LM380). Unused.
65mm x 95mm approx. 912v
DC. 85p p&p 35p.

SUPERSAVER 19
10 DIGIT (Red). LED display.
{.122in. digit size). With built-in
driver chip and built-in lens
magnifier. Data sheét supplied.
Brand new, £1.50 p&p 35p.

SUPERSAVER 20
4%in. JUMPER LEAD. 16 DIL
header to 16 DIL header. 95p
p&p 30p.

SUPERSAVER 21
8251 £3.00 ea, 8253 £6.00 ea, 8224
£2.00 ea, AY/5/1013 £2.25 p/p
35p.

SUPERSAVER 22
11b reel of enlder 1R SWG 64/36
alloy £5.50 p&p 90p.
A TERRIFIC GIVEAWAY. MC
1489 RS232 RECEIVER. Brand new
46p each. 10 for £3.50. Large
quantities p.o.a. p&p 30p.

SUPERSAVER 23

| 64 Way DIN 41612 edge connectors
to fit Microtan et;. plug or socket
£3.45 ¢a. p/ p 35p ea.

JUST ARRIVED large quantity of
assorted Microwave Wave Guides,
various bands + noise sources
from £5. Callers only.

MICRO REVOLUTION
The New Z8 Processor, Com-
plete PCB and parts to produce
this new CBU, built in tiny
Basic and 4K Ram. RS232C
output plus User Ports. Only
45" x 45" f85 + VAT
Further details SAE P/P £2.00.
Motherboard plus Eprom
Programmer to follow shortly.

AUGAT IC SOCKETS

{The best available)
160il  20p 24Dil  50p
18Dil  25p 40 Dl 55p

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

NEW LINES

UECL Edgs connector .1 76 Way
gold plated {wire wrap) £1.65 each
p/p 35p.

REG PCB {less components), 5V
1 amp, 12V 1 amp and heatsink
(60mmx90mm). Brand new,
£1.00. Heatsink only, 55p. P/P

35p.

NEC FIP4B13 4 digit glass
display (green with centre
colons and plus and minus
sign), only £1.35. P/P 30p.

Ve TELEPHONE!

UXBRIDGE 55399

PL259 SOCKET CHASSIS

MOUNT. 50p p&p 30p. :
TRANSFORMERS 012, 024 1

amp £2.50, P&P 50p.

TTL SALE 7410 9p, 7413 18p,
7416 18p. 7490 28p. 74155 45p,
74174 80p, 74181 74285 £2.26.

P&P 35p.

WHY PAY POUNDS? - Just ar-
rived Amphenol 36-way plug

and socket (used) to fit all your
printer. Only £2.75 per pair. P/P
35p.

Terms cash with order (official
orders welcomed from col-

. leges, etc). All enquiries s.a.e.

please. All prices inclusive of
VAT, unless otherwise stated.
Postage as shown per item.

mesmm MICRO REVOLUTION™===

The new ZB processor complete
PCB and parts to produce this
new RS5232 CPU. Built in tiny
basic and 4K RAM only 4.5 x
45" £85.00 + VAT p/p £2.00.
Leaflet SAE.

PLEASE DO NOT ORDER

GOODS FROM OLD ADVERTS.

PHONE BEFORE ORDERING.
SURPLUS STOCKS

. PURCHASED 1 amus

FORCASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB109LS, ENGLAND
.AIILenquivios s.8.6. please
p ing
service out of business hours.
New retail premises, now open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15
weekdays. Closed all day Wed-
nesday. We are situated just off
the A40 opposite Master
Brewer.
ALL PRICES INCLUSIVE OF VAT

XBRIDGE 55399

—-—
L —

INAMAL ASSOCIATES

COMPUTERS

We stock computers and accept Sinclair ZX
No. 1 CLAYGATE ROAD, CAMBRIDGE CB14JZ | 81 in part exchange. Minimum of £20.00 is
Tel. 0223 248257 TLX 817445 offered for your ZX81 in part exchange for a
VIC 20 or Arcom colour Computers.
Computer I.C.s Voltage Regu: N EW .
Zaan % 2 12| 132 “ | Yosey -°® 3 | Domestic cassette INTERFACE for VIC 20
2532 410] 30 Bl 14 74 | 71212V~ %1 ONLY £17.00
2716 195 32 148 % .
2732 41| 33 6| B 0 | e 3% Simply connects your VIC 20 to any Cassette
ey el & 15| 154 w | MLY% player. A bargain at half the usual price.
6116 475! a0 12| 198 38 1 (Mazak 300 ‘
5516 7.50 156 36 :
6800 27| 4 = g 30| Crystals N EW .
605 87| 28 2| e fo |k pE VIC 20 Memory expansion Packs
%810 115 o1 14 e - gggwiz 1:% BKRAM ....oiiiiiieianenaa...£21.00
,579M 1.
ﬁ/\ ;32 55 12 }(753 gg 3,932MH§ 1.00 8KRAM ........-..-.,f-apgd-..-.--.£58-70
8224 Tes | o 21117 s |4000mHz 158 ) (Expandable to 16K)
2  IBn 24 | 153 % [sooomiz 100 16KRAM ............co0ovnen.....£83.48
T 18 e | 1% 57 | gaoomi: 150 | Simply plug into the existing expansion port of
ZeoPl0 360 g . 240 g 10.000MHz 150 | V|C 20.
e %= 15 22 78 Battery Ram backup available. Price on
ZBOACTC 3.25| g 74 | 22 8 | 1c socket application.
I 1R AL
. 248 60 .
asseres | % 2| 27 | e 9 WE GUARANTEE FACTORY PRIME PARTS
0104 12 12 21 | 266 2 | 20PIN 12 | In depth stocks. Competitive prices. Government and
0813 2|3 a |3 2| N 17| colleges orders welcome. Please inquire for special
L | % |33 70 iggm = prices for quantity orders. Please add P&P £1 & VAT.
Lze 16 | 126 25 gg‘; (735 : Minimum Order £10. Access orders welcome.
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et e
O.4L MEMATURE MULLARD MoDUlES ULTRA SONIC
ON-OFF :g;lim‘m PROXIMITY | ity TRANSOUCERS  4OKC'S.
SWITCHES oI T "J’“'W‘ IF Strip AM m Complete on 18:in
Gold-plated contacts PHDOITI.(; 0 » Frontend  Paw £5.75 Screened cable f1.78
Sealed base Ideal for pro: | BF CONDUCTIVE Complete with Data each, pans £2.95.
gremming  €-position  al o LL, ﬂ”s High-power | | oy og LP11ST ULTRA SDNIC
fess than half |Cdscell 600MW. for | LIS Med & | TRANSMITTER Complete
manufacturec's price ;""”0"&"”‘“ &Long Tuner unit {uncesed requires
ONLY Mls-clln'::c ohm l? 4K £5.00 25 15V, £3.25
T /’:: volts 240, Size 112 x : :‘ocs';;"n 2;";.;"”:
CAYSTALS COLOUR TV ICROPHON ohm
wil tinto Wpin g1 |-MeBON MMCROPHONE 44T mes 0125 impedancs. Mowing col
socket. Ten at §5p ea.; per annova-amp S Miniatrs type seoled Complete on chassis. £1.75
100 55p 02 pair
QUALITY FANS STEREQ CASSETTE
UH.P MODULATORS ’
Latest type acustabe. LMJI!N Hd'sf'm by .A.m “Whisper Model” by Roton ‘Mecharrams B or 12 voit
i e oWl loghmp, Low power consumption Complets wih Heeds+Ersse &
13 Qroant :
Suedh e inek NGZ, v, 3amp rog lless than 10 watts) m
ok | L Sitent running 115v {two , Brand new
n croenes case LM31ON Voli, Follower in series for 230v SWBOHD it
e | i par o | SEAR B X TR T T et s e
i e kol Comparator. . £1.00 Only £8.50 inc. VAT 8 ohm
T LM3MN, 5-watt Amp £1.20 BRAND NEW Y0 obm "
S b < e s IKEN O Con..... Wp 50% fess than Do B
Oy £1.86 TSRS L manufacturers orice
MORSANTD STEMED CASSETIE TAPE | WEWLETT.PACKARD EX-MOTOROLA
Halt-inch et Jusey DISPLATS CAl
replacement for most 5082 8+5WATT R
+ 1 Display recorders with mounung -7650
Hluzhlln:-cr;‘s-w plate Record/Replay £2.00 mrclsslc STEREO
[1 il Y
o) of 4 £3.50 M ARRIOTY WAPE HEADS | aND VERY BRIGHT AMPLIFIERS
i fgm'gﬁ",'.’;ﬂ;e Typs Only £1.00 each /1 Complete and tested units
xRPSIE Record/Replay Set of 6 for £5 Medwm and Long Wave
DRIDGE RECTIRER {eacht et of 6 for Supphed #3 two buslt units
800 PIV XAPS36 Recovle:n!ny Halfinch red common anode wil (5 x 2 x 2.} with circuit
1V2x12x an feach) .. .00 Toplace DLT07, Vin DA and date. Only £5 pair.
NATIONAL XESH Erase (oach) £1.00 Inciudes pre-amp.
. AECHARGEABLE
BATTERIES

MINIATURE MP.C.-
POTENTIOMETERS. Mode!
M2. High-guslity, §%
tolerance, 2-watt, with tin
spindies  All values, 47
ohms-47k only SBp esch
per 10; 50p each per 100,

$p sach,

VARTA ] S volts DEA&
DRVFIT 6 voll 45amp
£1.50

XTAL FILTEH 10.7mes,

1? nnlulmn
2x1Ax1inch (100

IWKCIS + 1 meg 3-pin

ONLY

£7.50
INC VAT

“CHERRY" ADD-ON KEYPAD

LIST PRI
f2208
OUR

PRICE

A compact t2-button
keypad suitable for use
with Cherry Keyboard
1o sxtend its functons
plus four extra keys
Supplied brand new
with gata.

A 3 x 4 non-encoded
single mode keyboard

ummmmouwmummm 15% per 10, 20% per 50, 25% per 100. AN items BRAND NEW {uness
atherwise stated).
mvmm add post 35p per order.

indl. VAT.

Callers to: MA EDGWABE ROAD, LONDON W2 1ED

EXPORT  yELEX 262284
enquiries Transonics
invited. Mono 1400
01-723 1008/9
ordersiaxport enguiries, 11/12 Paddington Green, London W2 §

~ AUDIO VIDEO SERVICES
19 Galsworth Avenus, Romford RM6 4PX

01 599 6680 .
Mall Order: CWO Please add 40p P&P
VAT 15%. Send sae for price list

TTL 74109

36p°

74121 329

; 74123 35p
7403 74141  4bp
7404 74151  40p
7407 74153 40p
7409 74157 60p
7410 74160 66p
7413 74161 86p
7414 74162 BAp
66p

5§§"§§§§§‘¥5§$§‘$5§§

7420 74174  70p
7426 74175 70p
. 7430
7438
7441 CMOS-B
7442 4001 12p
7447 4002  12p
7451 16p | 4009 12p
16p | 4011 1p
26p | 4012  18p
26p | 4013 33p
26p | 4016 28p
28p | 4017 60p
36p | 4020 60p
Ao | 4023 19
32p| 4024  3%p

4025 16p | LSIO
a7 27 | LS12Z°

4029 Ls13
4040 g’.; LS14
4046 70p | LS20
4049 28p | LS2B
4050 28p | LS30
4051 62p | LS42
4052 62p | LS5
4053 62p | LSB4

4080 @6p | LS74
4066 36p | LSO
17p | LSS2
4081 22p | LSS3
4081 22p | LS107
& =i
4511
4518 % LS125
4520  66p 15126
4543 116p LS133
40p | LS138
s |22
LS00 12p
LS02 15p | LS160
1S03  15p LS181
LS04 16p | LS164

LS174 88p

5175

Ls221 0p

LS242 96p

L5244 86p
T6p] L5245  110p
17p
ﬁ; TRANSISTORS
16p BC107/8 11p
19p | BC109 120
18p | BC147/8  9p

B8C157/8  10p

9p

lop | BC21278  8p
300 | BCY71/2 220
p on
3p | BF194/7  10p

BES9 32
42p | gryer 30p

64p | DIL SOCKETS

49p | Low Profile

32p | 8pin 8p
@bp | 14pin 9p
40p | 16 pin 10p
67p | 18 pin 16p

b4p | 24 pin 20p

MEMORIES
2102 106p |
21143 105p
2114L-3 145p
4116-3 99p |
2708 210p |
2716 375

OPTO
DL704 95p |
.DL707 96p
LEDs
Green, Red
Smalt 12p
Lerge 15p
REGS. TO-220
7805 88p
7812/5 60p .
7905/1245 e0p
VEHOB(I).A"H';J‘S
Copperc| 1"
25 &?75” 73p
2.5'x5" 83p
3.76"'x3.75"" 83p

5'x3.75  98p
375"x17"  326p
426p

4717

DIY KITS'N BITS

PROFESSIONAL EQUIPMENT AT DISCOUNT PCES!
oKITS £32, £50, £75, £85 including full |nstruct|ons.CONTROL

PANELS £18,

£23,

£29, £37eBELL BOXES £6.25, £7.50@

®PRESSURE PADS £1.06, £1.45, £2.45 @4 CORE CABLE

(100m) fBeSIRENS f£7.500CONTACTS 72p,
OULTRASONCIS £34.500DOOR PHONES £49.42e

BUY A KIT OR DESIGN YOUR OWN SYSTEM

SEND SAE OR PHONE NOW FOR FREE FULLY ILLUSTRATED CATALOGUE.

Carriage Included

IT TELLS YOU ALL YOU NEED TO KNOW!
. VAT Extra 156%

74p, 76pe

A.D. Electronics, Degt ETI6, 217 Warbreck Moor, Aintrie, Liverpool L9 0KV 051523 8440
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Trade Enquiries Welcome

ELECTRONIC IGNITION

Makes a good car
better

~

TOTAL EN E RGY DI SCH ARGE electronic
ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between sarvices.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system'’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE —— immune to contact bounce and
similar effects which can cause loss of power and roughness.

PLUS

SUPER POWER SPARK 3’ times the energy of ordinary
capacitive systams — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fusl
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid i d stress on the
H.T. system and operate all voltage triggered tachometers.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces interference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instaritly back to standard ignition.

lN KIT FOR M it provides a top performance
alectronic ignition system at less than half the price of competing ready-
built systems. The kit mcludos avarythmg needed, even a length of solder
and a tiny tube of h Detaited easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a smalt
soldering iron and a few basic tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL June ‘81 Issue
and EVERYDAY ELECTRONICS December ‘81 Issue

FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt , with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impuise types (Smiths pre “74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.85
Assembled and Tested £ 24.95

TWIN OUTPUT KIT £ 22.95

For MOTOR CYCLES and CARS with twin ignition systems

Assembled and Tested £34.70

higher output voltage under alt

no loss of ignition performance

full spark power even with low

PLUS
£1.00
U.K.
P.&P.
Prices
Include
VAT.

ELECTRONIZE DESIGN

Dept. D., Magnus Road, Wilnecote
Tamworth, B77 5BY

Phone: (0827) 281000

L=
VISA
L]




Please
mention

E.T.L.

when replying
to all
adverts

LIGHTNING

DO YOU NEED: Electronic components, Tools, Test Equipment, Cases, Cabinets
and Hardware Etc. IN A HURRY 2?22?0020 22eaeaeadan?
THEN YOU NEED:

LIGHTNING Electronic Components

WHY????2?

Because LIGHTNING Strikes out where others fail;
Express Despatch
All Low Prices
In Depth Stock
All New Guaraanteed Goods from Leading Manufacturers
With aall that going for us, going to you, can you really afford to be without.a copy
of our brand new exciting CATALOGUE

Many Prices Reduced — Many More Stock Lines
Send for YOUR Copy Now ONLY 70p Post Paid

LIGHTNING ELECTRONIC COMPONENTS
84 Birchmoor Road, Birchmoor, Tamworth, Staffs B78 1AB
(NOTE New Address)
=

NICKEL CADMIUM BATTERIES

AA (HP7) SUB‘C’ ‘C’(HP11) 'C’'(HP11) ‘D' (HP2) PP3
0.5AHr 1.2AHr 1.65AHr 2.0AHr 4.0AHr 0.1AHr
1-24 £0.85 £1.38 £1.69 £2.26 £2.97 £3.79
25-49 £0.75 £1.28 £1.58 £2.10 £2.77
50-99 £0.65 £1.15 £1.62 £2.02 £2.67
100 up £0.59 £1.05 £1.41 £1.87 £2.47

All cells are brand new full spec devices from reputable mnfrs. Ali Nickel Cadmium cells (except
PP3} are supplied complete with solder tags and are 'VENTED' devices suitable for fast charge.
CHARGERS - single or dual O/P 1o charge PP3, AA or SUB 'C’ cells in 12-14 hrs (chargers will
charge 'C’ and ‘D’ celts but with longer ing time| Units supplied in plug top case
with ﬂying leads. Number of cells ?10 max} in series and type must be specified for each re-
quired O/P when ordering. I
SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £5.72

TRANSFORMERS — as used in chargers, 2 x 12 voit 0.25 amp secondarys 240v primary, tag
connections £1.87 each.

" Cheques, P.0.'s Msil Order to:—
SOLID STATE SECURITY,
Dept. (ETI) Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

Data and charging circuits free with
orders over £ 10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10. Prices DO NOT
INCLUDE VAT and this should be added
10 the total order

92

CALCULATORS

7 156 dot matrix display, 65 keys, 16K ROM, 3.5K RAM program

£158.95

CE150 4 COLOUR PRINTER/INTERFACE. .. ......ooiiiiniit it £139.95
CE1514KPLUGINRAMPACK ......... ... el Ty m £47.95

EL5100
61 functions, 24

%g;ttse,p?memories, £49.95

FX602P
10 + 2 digit dot
matrix display 50
functions, up to
512 steps/88
memories

£71.95

FX702P program in basic language, up to
1680 steps/226 memoaries, 55 functions

£97.95

FA2 Cassette Interface .......... ‘£19.95
AX210
|
FX3600P
| 38steps, 2
= programs, 61

[ (o[ wn] [0 [em 61 functions,

’ olalélialels lithium powered

Qlljﬁll‘l_lu
(- FsQofc iy

£21.95

a8 a

-

water resistant to
10 atmospheres, FX550

versatile multi
display, multi
function alarm
chronograph

steel 50 functions, 10
£27.95 1995 % o0op

day date, alarm,

€ most sophisticated
etc. stainless

non programmable

TEXAS INSTRUMENTS

TIS8C
172 functions up to 480 steps/
60 memories

£65.95

magnetic card, up to 960 steps/
100 memories

£119.95

Printer PC100C

£151.95

Programmer LCD new

£44.95
[”/’ HEWLETT

PACKARD
HP41C HP1IC
professional machine with full range seo ETl review
of peripherals. 319 registers, 2240 203 program lines, 21 addressable
program lines etc. memories

£182.95 £99.95

Export welcome  all payments in sterhing
c ] s n s ]

NEW T165-)1
122 functions, 2 variable
stats, linear regression up
to 56 steps/8 memories, 10
digit LCDE

ALL PRICES INCLUDE VAT, POST & PACKING Uk
All goods new, boxed and tully guarantged Large SAE wit,
enquiries piease

CALCULATOR SALES & SERVICE
PO Box 13, Reddith, Worcs B98 8NS
Telephone (0527) 43169
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TECHNICAL STAFF

Would you like an opportunity to live in Australia and pursue a career in Telecommunications?

The Overseas Telecommunications Commission (Australia) which links Australia with the rest of the world by communications satellites, submarine cables
and radio has vacancies for Technicians and Technical Officers.

The successful applicants will be involved in one of the following areas in the operation and maintenance of the Commission’s:

~ processor controlled switching and transmission equipment in the Sydney Metropolitan area

_ international satellite communication facilities at Carnarvon — Western Australia, Ceduna - South Australia and Moree ~ New South Wales.
_ submarine cable and HF radio facilities at Commission stations situated on the Australian Coastand Guam.

REMUNERATION:

Technician $A14805-16080 p.a.
Technical Officer Grade 1 $A14805-17759 p.a.
Technical Officer Grade 2 $A18180-19086 p.a.

Senior Technical Officer Grade 1 $A19597-20517 p.a.

QUALUIFICATIONS:

Successful completion of Part 3 — full Technological Certificate of the Telecommunications Technician’s Course conducted by the City & Guilds of London
Institute.

The Higher National Certificate in electrical or Electronic Engineering and registration as a Technician Engineer with the U K. Engineer Registration Board.
Or a recognised equivalent of the above.

For Technicians: 4 years of experience including time in training.

For Technical Officer: 6 years of experience including time in training.

General:

OTC offers excellent working conditions. At most locations staff work rostered shifts with a 9-day fortnight and attractive shift penalties are applicable.
Good opportunities exist for advancement to higher positions. Successful applicants must be prepared to serve at any of the Commission’s stations withirr
Australia if and when required. The Commission will reimburse removal expenses between stations.

Applications should set out details of position/s applied for, present position. qualifications and experience. Applications should be addressed ta:

The Director, Personnel and Administration Branch,
Oversgas Telecommunications Commission (Austrakia),
G.P.O. Box 7000, SYDNEY. N.S.W. 2001.

Applicants will be supplied with an information leaflet giving full details of the positions and conditions of employment.
OTC Representatives will be conducting interviews in the United Kingdom.

PARNDON ELECTRONICS LTD. .

Dept. No.23', 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 6279 32700

RESISTORS: /4 Watt Carbon Fitm E24 range + 5 tolerance High quality resistors
made under strictly controlled conditions by automatic machines Bandoliered CUMPUTER KIT

and colour coded

£1-00 per hundred mixed. {Min 10 per value) 1 DIVISIUN
£8-50 per thousand mixed. (Min 50 per value} 3

Special stock pack 60 values 10 off each :5-&,/

DIODES IN4148 3p each Min order quantity -- 15 iwems 404 EDGWARE RD, LONDON W2 1ED TEL: 01-402 6822
£1.60 per hundred e TANGERINE ¢ TANGERINE ¢ TANGERINE

DIL SWITCHES Gold plated conlact in fully sealed base  solve thos MICROTAN 65
programming problems |

4 Way 86p each 6 Way £1-00 each 8 Way £1.20 each

Microtan 65 1s the most advanced.
powerful, expandable micro

DIL SOCKETS: High quality. fow profile sockets

8 pm - 10p. 14 bm - 11p. i6 pin = 12p. 18 pin ~ 19p. 20 pin — 21p. computer available - 1t
22 pin — 23p. 24 pin — 25p. 28 pin — 27p. 40 pin — 42p. aiso happens to be the
most cost effective!
ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
k\ MIN ORDER - UK. t1 00 OVERSEAS£5 CASH WITH ORDER PLEASE 1
b ) 4 flectrome Today
. N International held a
E . " - J mammath sutvey of kits
T 3 The 1esult Microtan 65
AMARAL Limited |
[ mmpﬂ 85 CONTENTS ) L . . o
26 HIGHFIELDS, EARLEY, READING RG6 2RZ, ENGLAND Figh uaity et ke pritd it boar, soldr rsist and ik sranad comporer et 5
= . mwmﬂmmmﬂNBUGNuwmeBw1KRAthmpmwmm,mdmdduMmunw,
Tel: National 0734 864745; International +44 734 864745 VU siphanumeric displey of 16 rows by 32 cheracters, MICROTAN 85 system file binder 136 page, bound,
Access or Barclaycard Add VAT 15% 50p p&p, Mail Orders / Tel orders only | umars hasdwareisoftware manual with constructional detals and semple programmes. Logic ant discrete com-
Send SAE for complete list ponents to fully expand MICROTAN 85. . . .
CMOS — 4001 15p; 4002 15p; 4006 52p; 4011 15p; 4012 16p; 4013 26p; 4016 26p; [ The MICROTAN B5 it has won widesread accisim for s superb presantation. Wo pay atenton to detal -
4017 4Bp; 4020 53p; 4022 47p; 4023 16p; 4024 40p; 4025 15p; 4027 29p; 4028 50p; 16t Form £69.00.-£10.35 VAT, total £79.35
4029 60p; 4040 50p; 4046 47p; 4046 67p; 4049 26p; 4050 26p; 4051 62p; 4052 62p; MICROTAN 66 assembled and tested.
m 47p; m ;gp; 4066 g;p: 4gﬁ 15p; 4069 15p; 4070 15p; 4076 66p; 4081 16p; Specification as above, but asssmbled and fully benich tested by ourseives
40106115';;. p; 4086 39p; 4511 57p; 4518 59p; 4520 57p; 4543 87p; 4555 43p; £79.00.+£11.95 VAT, totsl £9085
7418 — 00 12p; 02 13p; 04 14p; 08 14p; 10 13p; 11 14p; 14 47p; 20 13p; 21 15p; 27 MAY D C
15p; 28 18p; 30 13p; 32 13p; 40 13p; 42 40p; 73 24p; 74 22p; 76 24p; 85 71p; 86 17p; e EDUCT
S T e T, B B e B e
P: P; p; p: p; p: 175 37p; 193 63p; 221 80p;
240 83p; 241 83p; 244 73p; 245 90p; 251 46p; 253 51p; 257 44p; 279 39p; 283 46p; FROM MICROTAN 65 KITS AND ASSEMBLED UNITS
366 38p; 367 38p; 373 81p; 374 79p; 393 60p. LISTED HERE
gocl::lltgs ET%AZPa'og:Pu 348150,‘;;5 zst;%Acpu ff—& ZBO%TC 296p; ZBOACTC 296p; ONLY FROM US
340p; 370p; p; 8085, ; MC1488 58p; MC1489 58p.
CRYSTALS. - 36964 125p, 4.0000 126p; 6.144 125p. P P | DELIVERY EX-STOCK
ggglé&g;ﬁnl; _Bux a l;lisicro gpon}gs andzg:’etzicrysml fozra75p. POST PAID
— 14 pin 8p; 18 pin 8p; 18 pin 12p; 24 pin 18p; in 24p; 40 pin 28p. e f .
REGULATORS — 7.0. 220 Type - 7805 38p; 7812 38p; Tovi . S0P R 4 L Limitsd@uantify/Available
I —
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MONTHLY IN
ELECTRONICS TODAY —
YOUR OWN ‘WHERE TO

BUY IT° GUIDE

LOOKING FOR
COMPONENTS! HARDWARE!
CASES! TRY YOUR LOCAL
LISTED STOCKIST

FOR YOUR BUSINESS TO
BE INCLUDED, CALL
- ELECTROMART ON
01-437-1002.

BEDFORDSHIRE

=

BROADWAY ELECTRONICS
1 The Broadway, Bedford,

Tel: 0234 213639

Open: 6 days 9-5.30. % day Thur
lunch 1.30-2.30.
Specialists in electronic components and
Acorn computers

S. IRELAND

TYNE AND WEAR

AW
[0
U]
lil'|

the world of electronics

25 Parnelil St, Dublin 1.
Tel: Dublin 740662

Open: 6 days 9am-5.30pm
Components. Computers. Video games.

AITKEN BROS & CO
35 High Bridge
Newcastle Upon Tyne.
Tel: 326728 .
Open: 9am-5.30pm (Sat 5pm) closed Wed.
Retail and Wholesale supplied.

DORSET

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth.
Tel: (0202) 515073.

LANCASHIRE

S. WALES

ETESON ELECTRONICS

15B Lower Green,
@ m@PFoulton-le-Fylde, Blackpool
Tel: (0253) 885107

Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun.
Electronic Component Specialists.

CAROIGAN ELECTRONICS
Chancery Lane, Cardigan,
Tel: Cardigan (0239) 614483

Open: Mon-Sat 10am-5pm. Closed Wed.
Electronic components &
Acorn computer stockist.

Open: Mon-Sat Sam-6pm.

LONDON

WILTSHIRE

Y

——_GAINS HECTRONICS

3, West Street, Fareham.
Tel: (0329) 234891
Open: 6 days 9am-5.30pm.

RS component stockist. Wide range of components for
the enthusiast.

SAMSONS ELECTRONICS LTD
9/10 Chapel St. 21/23 Bell St. NW1,
Tel: 01-262-5125, 01-723-7851.
Open: 10am-6pm. (Sat 11am-5pm).
Vast selection of components at ridiculous
prices.

camiab electronics
27 Faringdon Rd. Swindon
Tel: (0793) 34917
Open: 6 days 9am-5.30pm

Specialists in foud speakers. Wide selection: 1% ”-18”

HERTFORDSHIRE

GODDARDS COMPONENTS
110 London Road, St. Albans.
Tel: St. Albans 64162

Open: Mon-Sat 9.30am-5.30pm
{% day Thur)

W. MIDLANDS

[PATH ELECTRONIC SERVICES}
369 Alum Rock Road, B’ham.

Tel: 021 327 2339.
Open: 10am-6pm weekdays.
Sat 9.30am-5pm. Contact Peter A.
Thomas. Wholesale and retail supplies.

YORKSHIRE

ACE MAILTRONIX LTD. "
3A Commercial Street,
Batley. Tel: (0924) 441129
Open: Mon-Fri 9am-5.30pm. {Sat 1pm)
Retail and wholesale. )

NOTTINGHAMSHIRE

FOR SERVICE AND
CONVENIENCE — USE
" YOUR LOCAL DEALER!

DAMON electronics
99 Carrington St. Nottingham.
Tel: 53880 (mail order available)

Open: 6 days 9.30am-5.30pm.
Specialists in T.V. F.M. aerials.

PLEASE MENTION
ELECTRONICS TODAY
WHEN USING THESE

SHOPS!

S R R R L R N LR LR !"6‘-1'\-1-1"\1.@-5&Qg;vq-wq}liumﬁhlﬁ!én‘ t 17

Tel.No.: .......... 5 ST S ARG . i‘...OpanHrs:...,,.i\a“”uw..,,..,.....‘
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. HE RATES
1-3 Insertions £6.00 per scc
4-11 insertions £5.50 per scc
12+ Insertions £5.00 per scc
21p per word {min 16 words)
Box No. £2.00
Ciosing date 2nd Friday in month preceding
publication

1-5 Ingertions £10.00 per scc
6-11 insertions £9.00 per scc
12+ Insertions £8.00 per scc
35p per word (min 15 words)
Box No. £2.50

Closing date 1st Friday in month preceding
publication

Classified Advertisaments must be prepaid.

‘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.

RECHARGEABLE
BATTERIES

PRIVATE OR TRADE ENOUIRIES WELCOME
FULL RANGE AVAILABLE. S.A.E. FOR LISTS.

£1.45 for Bookliet. “Nicke! Cadmium Power " [

plus Catalogue. “New range of sesled lead row
available®. Write or call: Ssndwell Plant Ltd., 2
Union Drive. BOLDMERE, SUTTON COL-
DFIELD, WEST MIDLANDS. 021-354 9764.

STOCK CLEARANCE Mixed resistor Packs:
“WW/ %W, Pre-formed, unused. 1 Ib Pack
(2500 plus) £2.50; 2 Ib Pack £4.60; Exceeding
2 lbs £2.00 per tb. All inclusive VAT, P&P.
LINWAY ELECTRONICS, 843 Uxbridge
Road, Hayes End, Middx. UB4 8HZ. Tel: 01-
5733677.

PARAPHYSICS JOURNAL (Russian
translations); Psychotronic Generators,
Kirlianography, gravity lasers, tele-
kinesis. Details: SAE 4 x 9”. Paralab,
Downton, Wiits.

CLOSE ENCOUNTERS GROUP Personal
introductions and social events. Meet interest-
ing, attractive people. Local, 051-931 2844 (24
hours).

BUILT TRANSMITTERS £2.90. Receive on
FM. Range 150 yds. Refund Guarantee.
(Unlicensable). P. Faherty, 37 College Dr.,
Ruislip.

BURGLAR alarm equipment. Ring Bradford
(0274) 308920 for our catalogue, or call at our
large showrooms opposite Odsal Stadium.
C.W.A.S. Lud.

MOS-FET AUDIO MODULES
Hitachi devices, Hitachi spec., glass boards,
extruded heatsinks, tested, guaranteed 24
months.

120 watts/8 ohms; 120v/2A supply; £13.95.
240 watts/4 ohms; 120v/4A supply; £19.95.
400 watts/2 ohms; 120v/7A supply; £29.95.

Power supplies/pre-amps available. Post/
packing 80p. Stamp for details. Quantity
discount.

Audio-Tech., 8 Parsons Close, Church .
Crookham, Aldershot, Hants GU13 OHL.
Tel: 02614 22303,

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

AS.A.Ltd, Brook House, Torrington Place, London WCIE 7HN.
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|6N|§ER Kl I (Mains Operated)

This negative ion generator gives you the power to saturate your home or office with
millions of refreshing ions. Without fans or moving parts it puts out a pleasant breeze. A
pure flow of 1ons pours out like water trom a tountain, tilling your room. The result? Your
air feels fresh, pure, crips and wonderfully refreshing.

All parts, PCB and fullinstructions ............... ... oo eaisssonaennasis ....£12.50
A suitable case including front panel, neon switch,etc...................... ....£10.50
Price includes post & VAT. Barclaycard/Access welcome
T. POWELL

Advance Works, 44 Wallace Road, London N1 Tel: 01-226 1489
Hours: Mon-Fri 9-5 pm Sat 9-4.30 pm

KEYBOARDS /| CONSOLES /| POWER
SUPPLIES New fully encoded ASCIl key-
boards made by world’s largest keyboard
manufacturer. - Slimline stabilised power
supply 240V/120V input, 5 volt 1 amp output,
350-400 m.A. Keyboards from £47 to £55.
Consoles £19. Power Supplies £12.50. GIVE
AWAY PRICES FOR EXISTING STOCKISTS.
Keytronic International 01-428 0111.

GUITAR/P.A.
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive, 12 months’
guarantee. Unbeatable at £60; 60 watt £44; 200 watt
£68; 100 watt twin channel, sep. wreble/bass per chan-
nel £65; 60 watt £52; 200 watt £78; 100 watt four chan-
nel, sep. treble/bass per channel, £75; 200 watt £98;
slaves 100 wat £37; 200 watt £60; 260 watt £70; 500
watt £140; fuzz boxes, great sound £12; bass fuzz
£12.90; overdrive fuzz with treble and bass boosters
£28; 100 watt combo, superb sound, overdrive, sturdy
construction, castors, unbeatable, £100; twin channe!
£115; bass combo £118; speakers 15in. 100 watt £36;
12in. 100 watt £24; 60 watt £18; microphone Shure
Unidyn B £28,
Send cheque/P.0. to:
WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield,
Cheshire. Tel: 061-308 2064.

DIPLOMA IN ELECTRONICS Full time
courses in Electronic Engineering. Also
courses leading to CITY AND GUILDS
Examinations. Tel: LONDON SCHOOL OF
ELECTRONICS: 01-263 5938.

WANTED: ELECTRONIC COMPONENTS
and Test Equipment. Factories cleared. Good
prices given. Q Services, 29 Lawford
Crescent, Yateley, Camberley, Surrey. 0252
871048.

PRINTED CIRCUITS. Make your own sim-
ply, cheaply and quickly! Golden Fotolac
light-sensitive lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. Clear
acetate sheet 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.

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

[ 600 RESISTORS
High quality Carbon Film %W 5% E12 series

60 values 10 per value
£5 INCLUDING VAT P&P

COVE COMPONENTS
58 Southwood Rd., Cove,
Farnborough, Hants GU14 0JJ
Mail Order only

96

CENTURION BURGLAR ALARM
EQUIPMENT Send SAE for free list or
a cheque/PO for £5.95 for our special
offer of a full sized decoy bell cover.
To Centurion Dept ETI266, Wakefield
Rd., Huddersfield W.Yorkshire. Access
& Barclaycard Telephone orders on
0484-35527.

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangle Circuits or
Complete Instruments/Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
;gg or Phone Bradford-on-Tone (082-346)

COPPER CLAD BOARD double sided
fibre glass. 10 sheets 12” x 8” £6.00. b
sheets 12”7 x 8” £4.00. including P&P.
Complete PCB service. Davron, 1 Bank-
side, off New Street, Chelmsford.

ANY SINGLE SERVICE SHEET £1/L.S.A.E.
Largest stockists Service/Repair manuals.
Named T.V. Repair data £6.50 (with circuits
£8.50). S.A.E. pricelists, free publications,
quotations. Auseti, 76 Churches Larkhall,
Lanarkshire.

HAVEN HARDWARE (WINNER OF THE
DAILY EXPRESS/PHILISHAVE BUSINESS
AWARD). ZX KITS (S.A.E. for Built prices/
details). PROGRAMMABLE GRAPHICS
£19.95 (First ever for ZX80/81). Works with
printer — no hidden bugs — edge connector
not used. Repeating Keymodule £3.45.
Keyboard £17.60 (P&P £1.00). Edge
connector £2.20. Inverse Video/I.0 Port/
Memory/Colour {Extended sheet available}
P.O.A. 4 Asby Road, Asby, Workington,
Cumbria.

TELETEXT, (Ceefax/Oracle) or Viewdata
(Prestel) add-on adaptors for your existing
television or microcomputer. Discount
prices. Mail order. Bristol (0272) 502008
anytime.

SPARE PARTS For all digital watches.
Batteries, crystals, displays etc. Send SAE
for full list. Profords, Copnersdrive, Holmer-
green, Bucks HP156SGD.

ROBOTS Specially developed robot inter-
faces for the robot hobbyist. Easily connected
to your micro. Wirte for full details: Gleaves
Robodynamics, 20 Hartington Road, off
Smithdown Road, Liverpool 8, L8 0SG.

CABINET FITTINGS

Cabinet & Flightcase Fittings, fretcloths. covenngs
handles, castors, etc. Jacks & sockets. Cannons
Bulgins reverb trays. Emilar compression drivers

AKG mics, Celestion speakers. ASS glassfibre horns
Send 30p postal order for illustrated catalogues to
ADAM HALL (ET SUPPLIES)

Unit 8, Charlton Court, Gramger Road,
Southend-on-Sea, Essex $S2 5BZ

GRUNDIG CASED PSU 0/25V 2A.
Excellent working condition. Voltage current
metered overload protection. £20 + f£5.
S.H.E. 5, St. Joseph's Park, Ballycruttle,
Downpatrick BT30 7EN.

AMAZING ELECTRONICS PLANS. Lasers,
Super-powered Cutting Rifle, Pistol, Light
Show, Ultrasonic Force Fields, Pocket De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
95p — From Plancentre, 16 Mill Grove,
Bilbrook, Codsall, Wolverhampton.

ADIATION
DETECTORS

1 I,

BE PREPARED %’ ;ﬂ
A

VIEW THRU LENS B MA

® THIS DOSIMETER
WILL AUTOMATICALLY OETECT
GAMMA AND X-RAYS

® UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET

W PRECISION INSTRUMENT
METAL CASED WEIGHT 202

W MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL OVER £25 EACH

British design & manufacture
Tested & fully guaranteed
Ex-stock delivery ~

is.ss Inc.vaT
Post & Pack 60p

Ideal for the experimenter
COMPLETE WITH DATA

IIENRy's

404 EDGWARE ROAD. LONDON W2 1ED
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on request)

WC2H OEE

ADVERTISEMENT
!}ATES Semi-Display (min 2 cms)

-3 insertions £10.00 per cm
4-11 insertions £9.00 per cm
12+ insertions £8.00 per cm
Lineage 35p per word {min 15 words)
Box Nos. £2.50
Closing date 1st Friday of the month
preceding publication date.

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available

Send your requirements and cheque /P.0. to:

E.T.l. CLASSIFIED ADVERTISING,
145 CHARING CROSS RD, LONDON

[FTOP QUALITY - UNBEATABLE PRICES

We specialise in top quality equipment for
groups, disco and HiFi. High power ampli-
fiers up to 600W, lighting units, consoles,
power supplies, etc.
Send for catalogue 60p from:

SILVERQUESTLTD
21 Belmont Road, Luton LUT1LL,
Bedfordshire

Tol: (0582) 37226

INEXPENSIVE DISCO CONSOLE with
Cross Fade £2.40 for our plans. A. Burnett,
Dept. ET.l.,, 12 Cameron Avenue, Kinross
KY13 7BG.

AERIAL AMPLIFIERS Improve weak

television reception. Price £6.70, S.A.E.
for leaflets. Electronic Mailorder,

Ramsbottom, Lancashire BLO 9AGH.

POWERTRAN TRANSCENDANT DPX. As
new. As featured in ET| £250. Also Acorn
Atom 12K £150. Ring: Albert Midhurst 3632
7 p.m.

DIGITAL WATCH BATTERIES any type
£1.20 each. Send SAE or 15p with number or
old battery to DISLEC Y, 511 Fuibridge Road,
Werrington, Peterborough.

USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
(35p per word, minimum 15 words. Box Nos. £2.50 extra or £10.00 per single column

centimetre — all prepaid).

Just write the details on the form below and send it with your cheque, made payable to
A.S.P. Ltd, to Jenny Naraine, 145 Charing Cross Road, London WC2 OEE.

Please place my ad in the next available issue of E.T.I.:

Name............co..... ) S DT . - SRS ARG M o - D L ey R, T

Address...... AT U g G R N A NS Y 4 VN TNV = WY & W S W - % AR e S g e

RS NG (o o6 ananvexash . cexgemges s cormmRacen FEEIEEAMES F0 R MEEET © bRy EAWAS §E AR BRI « My —
I enclose my cheque/P.O. for the value of £ .. ... ......

ETI JUNE 1982 . 97



CONSTRUCTING AN AUDIO MIXER?

To achieve a high quality
duced printed panels —

finish you need commercially pro-
sub-frames — main frames etc

designed and manufactured specifically for this purpose.

ARTRIDGE
LECTRONICS

THE MIXER PEOPLE

56 Fleet Road, Benfleet,

Essex SS7 5JN, England
- (Large SAE please)

A really compact high
performance CCTV camera
for only £130.00 plus VAT
plus P/P, Total £152.95.

Size 3'x3"x 97 240v operation.
1v p-p output. Lens extra.

CROFTON ELECTRONICS LIMITED

35 GROSVENOR ROAD, TWICKENHAM,
MIDDLESEX TW1 4AD

Telephone 01-891 1923/01-891 1813’
Telex 295093 CROFTN G

L.C.D. DIGITAL METER
MODULE

]A versatile module which will enable you to construct

| an accurate digital multimeter, digital thermometer, and

many other useful projects.

* 0.5” high, 3% digit L.C.D.

* F.$.D. + 193.9 mV, but may be expanded by
external attenuators.

* Decimal point link selectable or externally
programmable

* Moetal film resistors and 20T cermet potentiometer
for high stability

* Accuracy + 0.1% + 1count

* Input resistance — 100 M2 {protected to
100v)

*- Supplied assembied and calibrated, with full
technical information. {Not a kit.)

Send £17 to include P&P etc to:

CHANNEL ELECTRONICS
111 Harptree Drive,
Walderslade, Chatham, Kent

| COMPUTER CONTROLLED
f SOUND IS HERE!

-This unique device receives serial data
from any computer, baud rate up to 4800,
responds only to its own address code

- (preset by on-board d.i.l. switch} and is

- capable of attenuating any audio signal in
1.5db steps from Odb to infinity. Once the
device has been enabled, all other devices
will ignore the commands until a new
address has been transmitted. These
devices can be built into amplifiers,
rixers etc, or anywhere computer control
of audio signals is required. The kit comes
complete with all parts, sockets etc, and
is supplied with instructions for use. A 5V
power supply is required. Up to 127
devices c¢an be individually addressed on
one loop: Order ref:: MEDO1.

Price £69.50 + VAT P&P £1.50

Cheques, postal orders crassed and payable to:

MEDIATRONICS

3 Alnwick Drive, Hollins, Bury, Lancs

061-796 6410

SMALL REED switches 10p. Reed relays Gv-
12v DC 40p. Postage 25p. Grimsby Electronic
Components, Lambert Road, Grimsby,
South Humberside. Hundreds bargains at
shop. SAE list.

PROXIMITY SENSORS infra red. 6 inch
range 5 to 15v supply. Miniature design 6.5 x
5x 2cm. Only £16.50. Leaflet. Cheshire Micro
Design, 66 Close Lane, Alsager, Stoke-on-
Trent, Staffs. )
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PRECISION - by__
~ POWERTRAN

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

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

Our hallmark of success lies in the number of our clients who have built our whole range — many assembling several
units for others to use often on the professional music scene.

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

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

TRANSCENDENT POLYSYNTH — A four octave polyphonic synthesiser with TRANSCENDENT 2000 — Aithough only a 3 octave keyboard the ‘2000
outstanding design characteristics and versatility and performance to match. features the same design ingenuity, careful engineering and guality components
Compiete kit £275.00 plus VAT (single voice}. of its larger brethren. The kit is well within the scope of the first time builder —
Extra voice {upto three more} 42.00 plus VAT. buy it, build it. . . play it! You will know you have made the right choice.
. Complete kit £166.00 plus VAT.
EXPANDER — A new matching 4 voice expander to team up with your
polysynth for even a greater range and capability. 1024 COMPOSER — Come right up 1o the minute with this new design. It will
Complete kit £249.00 plus VAT. control your synthesiser with a sequence of up to 1024 notes — or an equal
selection of shorter sequences. The Composer is mains powered with
TRANSCENDENT DPX — Offers a five octave keyboard with power to match. automatically charged battery to preserve your programme after switch-off.
Two audio outputs (can be used simultaneousty) to give harpsichord and Complete kit £85.00 plus VAT)
piano/honkytonk or reed with strings/brass and both are fully polyphonic. Other o
- features include switchable touch sensitivity and a chorus ensemble unit with
strong/mild effect switching. An advanced design made simple with our clearly
laid out instruction manual.

DEMONSTRATION TAPE — Demonstration tape now available of ali three
kits {30 minutes).

Complete kit £296.00 plus VAT £2.00

THAKS

oo

T20 + 20 - Originally designed by Texas Engineers.
This is a 20 watt amplifier with true Hi Fi performance at
a minimal cost. New features include true Toroidal
transformer, new wiring, single circuit board and improved
presentation. An ideal beginners project. Complete kit
£29.50 pius VAT. Also T30 + 30 - 30 watt version compiete
kit £34.50 plus VAT

Loty Mt 5
£k i5re

==

LINSLEY HOOD 75 DE LUXE — A 75 watt amplifier
originally published in Hi-Fi News. Superb performance
characteristics with less than .01% distortion. Modular
construction with 14 interconnecting boards - virtually
no wiring so assembly 15 easy as is subsequent checking
and maintenance. Complete kit £75.00 plus VAT,

WORLD LEADERS IN ELECTRONIC KITS.

PRICE STABILITY: Order with confidence irrespective of any price changes we
will honour all prices in this advertisement until the end of the month following the
manth of publication of this issue. (Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and
documentation. B
U.K. ORDERS: Subject to 156% surcharge for VAT. No charge 1s made for carriage,
or at current rate if changed. Cheques, Access, Barclaycard accepted. .
SECURICOR DELIVERY: For this optional service {U.K. mainland only} add £2.50
2 (VAT inclusive} per kit. FREE ON ORDERS OVER £100.
W SALES COUNTER: |f you prefer to collect kit from the factory, call at Sales
a B LT Counter Open 9a.m -12 noon, 1-4.30p./. Monday-Thursday

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