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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range. There is portamento. pitch bending. a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper. There is also a slow oscillator, a new pitch
detector, ADSR repeat, sample and hold, and special circuitry with precision components to ensure tuning stability amongst its many features.
The kit includes fully finished metalwork, fully assembled solid teak 3

cabinet, filter sweep/pedal, professional quality components {all
resistors either 2% metal oxide or ¥2% metal triml) and it really is
complete — right down to the last nut and bolt and last piece of wire!
There is even a 13A plug in the kit — you need buy absolutely no more
parts before plugging in and making great music! Virtually all the
components are on the one professional quality fibreglass PCB printed.
with component locations. All the controls mount directly on the main
board. all connections to the board are made with connector plugs and
construction is so simple it can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you will
possess a synthesizer comparable in performance and quality with
readx-built units selling for between £500 and £700!

" TRANSCENDENT
COMPLETE KIT o el e - e
ONLY

£168.50 + VAT!

Comprehensive handbook supplied with all complete kits! This
fully describes construction and tells “you how to set up your
synthesizer with nothing more elaborate than a multi-meter and a
pair of ears!
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Cabinet size 24.6'' x 15.7'' x 4.8" (rear) 3.4"' (front)

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

Wi TRANSCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultareously. On the first there is a beautiful harpsichord or
reed sound — fully polyphonic i.e. you can play chords with as many notes as you like. On the second output there is a wide range uf difterent voices, still fully polyphonic. It can be a
straightforward piano or a honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer — strings on the top of the keyboard angd brass at the lower end {the keyboard is electronically split after the first two octaves) or vice versa or even a
combinatio_n of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism.
There is a master volume and tone control, a separate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay controi so that the vibrato
comes in only after waiting a short time after the note is struck for even more realistic string sounds.

WE'VE MOVED!

S A

POWERTRAN

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

COMPLETE KIT ONLY £299.00 + VAT!

To add interest to the sounds and make them more naturai there is 2 chorus/ensembile unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall effect of this is similar to that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects

As the system is based on digital circuitry digital data can be easily taken to and from a computer (for storing and playing back accompaniments with or without pitcn or key change, computer
composing etc., etc.) and an interface socket (25 way D type) is provided for this purpose.

Although the DPX is an advanced design using a very large amount of circuitry. much of it very sophisticated, the kit is mechanicaily extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors. just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.

The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide), nuts, bolts, etc., even a 13A plug — you need buy absolutely no.
more parts before plugging in and making great music! When finished you will possess an instrument comparable in performance and quality with ready-built units selling for over £1,200!
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AND MORE KITS ON PAGE 8 Prices in PREE CATALOGUE. - oo &)




button box p.23

revolution sound p.84

FEATURES

NEWS DIGEST 9 Find out first — here
ROBOT PIN-UPS! 19  Riveting beauty?
CASIO FX502P 23 Button up with this
BUGGED BY HUM? 32  Don't let it drive you loopy
CMOS 555 44 Timer to do it better?
RAVEN ON  B7 - Lies and distractions!.
DESIGNERS NOTEBOOK 74  Revolutionary robotics
AUDIOPHILE 84 Has a head start
MICROFILE 90 Micro-goodies
JECH-TIPS 93 Entirely your own fauit
PCB FOIL PATTERNS 99  Where you can find them
PROJECTS
2M POWER AMP 27  VMOS rules OK?
HILO FILTER 39 Ifitoffends — cut it
COINTOSS B1 - Make a noisy decision
MODULAR SYNTHESISER 62  Everything two ways
TUNING FORK 79  For sharp thinkers
INFORMATION
BOOK SERVICE 21  Fine fine print
MARKETPLACE 31  Special offers in time
SPECIALS 42  Asuperb new special from ETI
BINDERS 48 Wrap ‘emup
SUBSCRIPTIONS 55 Don't miss a word
HOBBY NEXT TIME 61 Lots of goodies
ETIMARCH 73 Whatwe're up to
COMPUTING TODAY 83 Computers awake!
ETIPRINTS 89 - Do it the easy way .

INTERNATIONAL
t EDITIONS
AUSTRALIA  Collyn Rivers
Publisher
Roger Harrison
Acting Editor

{ HOLLAND Anton Kriegsman
Editor-in-Chief
CANADA Graham Wideman
Editor
GERMANY Udo Wittig
Editor

EDITORIAL AND ADVERTISEM ENT OFFICE
145 Channg Cross Road, London WC2H 8DEE. Telephone 01-437 1002/3/4/5

Ron Harris, B.Sc

lan Graham B.Sc

Diego:M. Rincon

Dee Camilleri

Paul Edwards, Tony Strakas
Joanne Barseghian

Ray Marston

Keith Brindley, John Fitzgerald

] Steve Ramsahadeo
- Margaret Hewitt
Lorraine Stout

Chnstopher Surgenor (Manager)
Sandie Neville

Steve Rowe

Halvor Moorshead

Editor <
Editorial Assistant

Art Director |

Production :

Technical lllustrators

o

Project Editor
Project Engineer
Project Development
Administration
Editorial Secretary
Advertising

Ad. Production

Ad. Representative
Editorial Director

3'\

PUBLISHED BY
DISTRIBUTED BY

PRINTED BY

Modmags Ltd., 145 Charing Cross Road
Argus Distribution Ltd. {British Isles)
Gordon & Gotch Ltd. (Overseas)

QB Limited, Colchester i

Electronics Today International 1s normally published on the first Friday of thé monith prior to the cover date

COPYRIGHT: All material is subject to world wide Copyright protection. All reasonable care is taken in the preparation of the magazine to ensure
accuracy but ET1 cannot be held responsible for it legally. Where errors do occur a correction wil! be published as soon as possible afterwards.

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980



Quartz Melod{{ Multi-Alarm Chrono

For 1980 Try this 34 Function

Count-down
Timer

Can be used for a host of applica-
tions from boiling an egg to warning
you your parking meter is expired.
The timer is presettable to 23 hours
59 mins. 00 secs. in 1 min. steps
and counts down in 1 sec. steps. It
operates quite independently of the
other counters and the watch can be
in any other mode whilst it is being
used. ’

At the preset time the musical tone
will sound for 1 minute.

36
Alarm gtn
The alarm can be set at 1
minute intervals to any time
within the 24 hour period.

A clear firm musical tone
sounds for 1 minute at the
appointed time. An automatic
roll-over to the normal time is a
feature after the alarm has
been read. A clear indicator

displays whether the alarm is

set or not.

“H s MODEL M30
g B
el el —

Display Format (NORMAL TIME DISPLAY)

5 independent working
modes

3 ( &
Time Zone | 2081
The time zone enables you to
tell the time in two_places at
once. It can be useful on
holiday or business trips. Just
programme the second time
zone and it will be per-
manently recorded for your
easy reference. /

Count down ‘ 2_nd_ time-zone indicator
alarm indicator \ Alarm mdncator/ Chronograph ’) Normal watch
\ \ # indicator i) Countdown alarm
i) Alarm
Press S1- . .
@ ® @ @ S1 jight iv. Dual time zone
LR - - v) 17100 sec. chrono-
mode selection 'n "..’ 1} j ‘ : . graph
t!-;c;:d S3- s3 u. u " L hsopress 2. Display indicators
o soundA SEC/DATE (not all shown)
d'd Alternative hold S2-
HR MIN SEC Sec to zefo

‘A very impressive new watch at a superbly low price from
Metac. This super slim watch is only 7mm thick (that's
thinner than most mechanical tick-tocks), but its micro-

This watch incorporates a sophisticated and very
accurate stop/start counter which has many appli-
cations in sporting events and timing for recordings
etc

Mode 1: (s the normal stop-watch mode. Stop-
Start-Zero.

Mode 2: The lap timer enables first and second past
the post times to be recorded. The display is frozen
but the counter continues to count

Mode 3: Longer timing intervals, such as journey
times, can be recorded whilst the watch is reading its
normal time. or the count-down is being used. The
counter counts to 1 hour in 1/100 sec steps in all
its modes

processor heart packs 34 different features.

In addition to those listed on the left the watch can display
the day of the week in French or German or English (just
select the one that suits you).

It has fast and slow setting rates for the counter and the
alarm as well as the normal time setting.

There are 7 display indicators, 6 digits and a back light for
night viewing. The 5 working modes are independent of each
other, and the watch can be operated in all 5 modes at once.

FOR ORDERING INFORMATION PLEASE SEE OVER

North & Midlands
67 High Street, DAVENTRY
Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road
LONDON W.2
Tetephone: (01) 723 4753

ELECTRONICS
& TIME CENTRES

etac
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(QUARTZ LCD
5 Function

Hours, mins, secs,
month, date, auto
calendar, back light.
fully adjustable
bracelet to fit all
wrists

£6.65

Guaranteed same
day despatch.

Very slim, only

SOLAR QUARTZ LCD
5 Function

Genuine solar panel
with battery back-up.
Hours, mins , secs
Day/ date

Fully adjustable
bracelet

Back-light

Only 7mm thick.

£8.65

Guaranteed same day

(QUARTZ LCD
11 Function sum cHrono

B6digit, 11 functions.
Houts, mins., secs., day,
date, day of week.
1/100th, 1/10¢h, secs.,
10X secs., mins.

. Sptit and lap modes
Back-light, auto
calendar. Only Bmm
thick
Stainiess steel bracelet
and back
Adjustable bracelet.

Metac Price

[ QUARTZ LCD
ALARM 7 Function

Alarm

Hours, mins ., secs.
Month, date, day.
6 digits. 3 flags
plus continuous
display of day

and date
or seconds HY A
Back-light 10,40 ad

s g s W xnolf

Only 9mm thick

£12-65
£9.95

i
#* Hours. mins., secs ™
* Month. date, day A=
* Basic alarm
* Memory date
alarm.

* Timer alarm
with dual ime
and 5 country
zone.

“* Back light

* 8mm thick

£18.65

L Back-light

22 functions.
Constant display of
hours and mins. plus
optional seconds

or date display.

AM /PM indication.
Month, date.
Continuous display
of day

Stop-watch to

12 hours 59.9 secs
n 1/10 second steps d

Split and lap timing z:gr‘ ?)dr:;feﬁ?le
modes.

Dual time zones £2—2—‘6‘5 E1 8 95

Only 8mm thick Guaranteed same
day dispatch. .MB

CITTBIEES e b £10.65 Thousands sold! Guaranteed same

L L " M2 Guaranteed same day dispatch M3 L day dispatch

[ MULT! ALARM Y { FRONT-BUTTON ALARM }{ SOLAR QUARTZLCD  }{ALARM CHRONO ‘
6 Digits Chrono Dual Tlme Chronograph with Alarm with 9 World
10 Functions 6 digits, 5 flags, Dual Time Zone FaCIllty Time Zones

6 digits, 5 fiags.

22 functions.

Solar panel with
battery back-up

6 basic functions
stop-watch to

12 hours 59.9 secs
in 1710 sec. steps
Sphit and lap timing
modes

Dual time zones.
Alarm.

9mm thick.
Back-light.

Futly adjustable
bracelet.

| £27.95 £19.95

M7

* 6 digits. 5 flags
* 8 basic functions.
* 8 further time
zones.
Count-down alarm.
Stop-watch to
12 hours 59.9 secs. #
in 1/10 sec. steps 4
Split and lap
timing modes.
Alarm.
9rmm thick
Back-light
Fully adjustable
bracelet.

[ £29-65 £24.95

*

* % %%

M8

" SOLAR QUARTZ LCD
Chronograph

Powered from

solar panel with

battery back-up

6 chgit. 11 functions
Hours. mins._. secs., day
date, day ot week
1/100th. 1/10th secs
10X secs.. mins

Split and lap modes
Back hght. Auto
calendar. Only 8mm
thick.

Stainiess steel bracelet
and back

" seconds, day, date, |

. bracelét in silver or

LADIES DAY WATCH
QUARTZ LCD

Ladies Day Watch
only 25X 20mm
and Bmm thick.
Hours, minutes,

backlight and auto;
calendar.
Elegant metal
goid fully adjust-
able to suit very
slim wriste.

State colour pre-

QUARTZ LCD i
tady's Fashion
Watch. Elegant

bracelet in bronze/
gold finish or silver
colour. Hours,
minutes, seconds,
day, date, backlight
and auto calendar.
Adjustable for the
slimmest of wrists.

State colour pre-
ference.

LADIES FASHION WA H(

LADIES COCKTAIL WATCH )

QUARTZ LCD

Lady's Cocktail Watch
Highly functionat
watch which also suits
those special occa-
sions. Beautifully de-
signed with a very thin
bracelet which retams
'strength as well as
elegance. Hours,
mins., secs , day, date,
backlight and
autocalendar.

Bracelet fully adjust-
able to suit slim wrists
State gold or silver fin-

Features and Specification:

Hour/minute dicptay. Large LED display with
p.m. and alarm on indicator. 24 Mours alarm with
on/ott control. Display flashing for power loss
indication. Repeatable 9-minute snoaze, Display
bright/dim mades cantrol, Size: 6.15" x 3.93" x
2.36” (131mm x 11mm x §0mm}

Weight: 1.43 lbs (0.65 kg)

£1 0.20 Thousands sold!

Mains operated

Guaranteed same
day despatch.

{

6 functions plus alarm..
Conference signal. §
minute snooze alarm.
Conference signal
sounds 4 secs. before
main alarm to give ad- *
vance warning and
option to cancel.
Snooze sounds 5 mins
after main alarm and is
always preceded by the
conference signat.

£14.95 £9.95

R —.
B
=+

M60

Adjustable bracelet : s 3
Meltac BNcE Guaranteed same ference. Guaranteed same g;‘l:;?tsood sanie ) :h. £1 9.95 : i
L£1 3.65 day dispatch M9 ’ L £9.95 day despatch M15 day despatch M17 d:sapr:{(\:!:ed same day M18
4 hY4S - ( - A
HANIMEX " Special Offer MACY QUARTZ _ Melac price break e
Electronic EXECUTIVE -ANALOGUE M;(::‘g ch,ron%'! Ll
LED Alal’m CIOCk ALARM Automatic calendar graph with » ¥
WATCH day and date, infinite pual Time

bracelet. This man’s
watch has eiegance as
welt as the robust
appearance provided
by a watch with
traditional features
Accuracy is provided
by a quartz crystal
powered by a long life
miniature battery

£24.95

\

M13

\

-
HOW TO ORDER

Payment can be made by sending cheque, postal order, Barclay, Access or American Express

card numbers. Write your name, address and order details clearly. enclose 40 pence per single

item for post and packing or the amount stated in the advert. All products carry 1 year written

guarantee and full money-back 10 day reassurance. Banery fitting and electronic calibration

service is available to customers at any Metac shop Al prices include VAT currently at 15%.

Moetac Wholesale:

Trade enquiries — send for a complete list of prices for all the goods advertised plus many
more not shown, also minimum order details.

Telephone orders Credit card customers can telephone orders direct to Daventry (03272)
76545 or Edgware Road 01-723 4753 24 hours a day.

CALLERS WELCOME. Shops open 9.30am-6.00pm.

Service Enquiries: 03272-77659

Only-£16.95—
Only £14.50

OUTSTANDING FEATURES
# DUAL TIME. Local time always visible
and you can set and recail any other
time zone {such as GMT).

Also has a light for night viewing
CALENDAR FUNCTIONS include
the date and day in each time zone.
CHRONOGRAPH /STOPWATCH
displays up to 12 hours, 59 minutes
and 59.9 seconds.

On command, stopwatch display
freezes to show intermediate (split/lap)
time while stopwatch continues to run
Can also switch to and from
timekeeping and stopwatch modes
without aftecting either's operation.

# ALARM can be set to any time withina
24-hour period. At the designated
time. a pleasant, but effective buzzer
sounds to remind or awaken you!

*

o

\ Guaranteed same day despatch M 1 6 .

[levac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

Telephone: 03272 76545

Y

South of England
327 Edgware Road
LONDON W.2
Telephone: (01) 723 4753
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BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TR IB/TR BFO . . .

Pre-aligned search heads — test equipment not
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for

Shadow VLF/TR. The worlds
most advanced metal detector in
kit form. Full discriminatiion:
rejects nails, bottle caps,
Aluminium foll and ring pull tabs! Full
ground effect exclusion over normal or
high permeability soils. 4 modes —
deepseeking VLF plus 3 TR dis-
criminsting ranges! Instant turing recall
via push button memory circuit. Van-
able sensitivity and volume controls.
Built-in spsaker, headsat jack, and meter for discrimina-
tion and battery check functions. Long life from
inexpensive battaries. Fully adjustable shaft; length and Shado
head angle P head, capacitive and y TR/1
shieided. Complete kit as described in ETI.
Only £88 + VAT (post & pkg. £1.50).

Hardware only: Shell, S/Head. PCB. Case. £44 + VAT (post & pkg. £1.50)

FREE FOR PURCHASERS OF COMPLETE KIT: Details and parts for extra switched function which

sounds the tone for good & bad or just good finds when in discriminating mode!

Shadow TR/ 18 (illustrated). A true transmit receive/induction balance detector at a budget price for
anyone who doesn’t need discriminaton. Waterproof and thermally insulated search head. Good
sensivvity. Built-in spaaker and headset jack. Complate kit £25 + VAT (post & Pkg. £1.50),

Shadow TR/VCO. An advanced version of the TR/1B. Use as a sensitive I8 machine or switch to VCO
mode when the sound chenges to 8 varying pitch, allowing easier use over mineralised ground and
enabling detection of nogative. high permeability anomaties. Kit price £29 + VAT (posi £1 50)

nereo forah 8 models £4.80 + VAT (post paid)

8FO model. A very detalled assembly manual and pre-wound coils make this an ideal first
project. Simple high efficiency circuit, Full size (Not 3 toy) but weighs anly 300gms (10 5ozs) with battery!
FAEE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.50) Padded high 2
headphones £4.80 + VAT (post paid).
8hell Kit. Consists of the (hard to find) hardware items, for detectors of your own design Fully adjustable
shaft with handle, saarch head mouldings (int. diam. 185mm) with hinge assembly, special clips to mount

your own control housing {sny box 18 suitable). Completely non-metallc and undrilled With assembly
instructions £8.26 + VAT (post £1.50).

A LTEK (ETI), 1 Green Lane
Wahon-on-Thames Surrey

Order by post o phone (24 hours). Access & Visa Cards quote number. Callers by appointment only please
Phone (093 22) 44110 anytime!

WE STOCK THE
PRODUCTS OF

EAGLE KNIPEX NEWNES
WELLER SERVISOL JAYBEAM
DRAPER BARNARD’S LIDEN PLASTICS
SPIRALUX & BABANI GREENPAR

B. BAMBER
[ELECTRONICS

5 STATION ROAD
LITTLEPORT, CAMBS.
PHONE: (0353) 860185

1980 Electronics Catalogue now
available price 75p + 20p postage. If
you send £1.55 you will receive our
Catalogue plus six bi-monthly Short-
form Catalogues to keep you up to
date with prices and special offers.

Microcomputers are coming - ride the
wave! Learn to program

Millions of jobs are threatened, but millions more
will be created through the microcomputer
revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of
boring jobs.

Learn BASIC - the language of the small computer and the
most easy-to-learn computer language in widespread use. Teach
yourself with a course which takes you from complete
ignorance step-by-step to real proficiency - all you need to start
with is a knowledge of simple arithmetic and the use of
decimals. And you don’t need a computer.

This unique course comes as four A4 books, written by three
authors well-known in the fields of microcomputing, self-
instruction and writing clear English. In 60 straightforward
lessons you learn the five essentials: problem definition,
flowcharting, coding the program, debugging, and preparing
clear documentation.

Every lesson has thought-provoking questions and we never ask
far mindless drudgery. You will know that you are mastering the
material and feel a rare satisfaction. Harder problems are
provided with a series of graded hints, a unique and really
helpful approach. So you never sit glassy-eyed with your mind a
blank. First time through, you may need to read most of the
hints, but you will soon learn to tackle tough programming
tasks - such as writing programs for computer games, preparing
graphs on an output printer, calculating compound interest
tables and estimating costs.

COMPUTER PROGRAMMING IN
BASIC £7.50

Book 1 Computers and what they do well; READ, DATA, PRINT; powers, brackets,
variable names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and
documentation; INPUT, IF... THEN, GO TO; limitations of computers, problem
definition.

Book 3 Compilers and interpreters; loops, FOR...NEXT, RESTORE, debugging;
arrays; bubble sorting; TAB.

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that
occur in BASIC terminology. The dozens of BASIC ‘dialects’ in
use today mean programmers often need to translate
instructions so that they can be RUN on their system. The
BASIC Handbook is clear, easy to use and should save hours of
your time and computer time. A must for all users of BASIC
throughout the world.

FORTRAN COLORING BOOK £5.40

"It you have to learn Fortran (and no one actually wants to
assimilate it for the good of the soul} buy this book. Forget the
others-this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts.”” New Scientjst.

A.N.S. COBOL £4.40

Covers the most widely used computer language in business
today. It teaches how to write a COBOL program and compile it
effectively, paying proper attention to spelling, punctuation, and
format.

THE ALGORITHM WRITER’S
GUIDE £3.75

FLOW CHARTS & ALGORITHMS help you present: safety
procedures, government legislation, office procedures, teaching
materials and computer programs by means of YES and NO
answers to questions.

The Algorithm Writer's Guide

explains how to: define the questions, put them in the best
order and draw the flow chart, with numerous examples shown.
All that students require is an aptitude for logical thought. Size:
Ab, 130 pages. This book is a MUST for those with things to
say.
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Understand Digital Electronics

In the years ahead the products of digital electronics technology
will play an important part in your life. Calculators and digital
watches are already commonplace. Tomorrow a digital display
could show your vehicle speed and fuel consumption; you could
be 'phoning people by entering their name into a telephone
which would automatically look up their number and dial it for
you.

These courses were written by experts in electronics and
learning systems so that you could teach yourself the theory
and application of digital logic. Learning by self-instruction has
the advantages of being faster and more thorough than
classroom learning. You work at your own pace and must
respond by answering questions on each new piece of
information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding
of the rapidly changing technological world around you.

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £7.00

Digital. Computer Logic and Electronics is designed for the
beginner. No mathematical knowledge other than simple
arithmetic is assumed, though the student should have an
aptitude for logical thought. 1t consists of four volumes - each
A4 size - and serves as an introduction to the subject of digital
electronics. Everyone can learn from it - designer, executive,
scientist, student, engineer.

Book 1 Binary, octal and decimal number systems; conversion between number
systems.

gg;l; 2 AND, OR, NOR and NAND gates and inverters, Boolean algebra and truth
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip tiops; binary counters, shift registers and half adders.

DESIGN OF DIGITAL SYSTEMS
£11.50

Design of Digital Systems is written for the engineer seeking
to learn more about digital electronics. Its six volumes - each A4
size are packed with information, diagrams and questions
designed to lead you step-by-step through number systems and
Boolean algebra to memories, counters and simple arithmetic
circuits, and finally to a complete understanding of the design
and operation of calculators and computers. Contents include:

Book 1 Octal, hexadecimal and binary number systems, conversion between number
systems; representation of negative numbers; complementary systems; binary
multiplication and division. g

Book 2 OR and AND tunctions; logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple input gates; truth tables, De Morgans Laws;
canonical forms; logic conventions; Karnaugh mapping; three-state and wired logic
Book 3 Half adders and full adders; subtractors; serial and parallel adders; processors
and arithmetic logic units (ALUs); multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; rnng,
Johnson and exclusive-OR feedback counters: random access memories (RAMs} and
read only memories (ROMs).

Book 5 Structure of calculators; keyboard encodir.g, decoding display data; register
systems; control unit; program ROM; address decoding; instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character
representation; program storage; address modes; input/output systems; program
interrupts; interrupt priorities; programming; assemblers; computers: executive
programs; operating systems and time sharing

O-LEVEL ENGLISH LANGUAGE
£7.00

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will one of them be in
your family? This new course, written by experts in a style
that's serious yet fun to read, shows you how to mark your
own work and compare it with the work of other people in their
exam year. Set your own pace and assess your results
immediately with no postal delays: watch your speed and
standards improve. In Book 1 learn how you will be marked on
COMPREHENSION, Book 2 covers SUMMARY,
PUNCTUATION & SPELLING, and Book 3 coaches you in the
principles of COMPOSITION. Size: 3 A4 volumes totalling 250
pages.
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CAMBRIDGE LEARNING ENTERPRISES, UNIT 17

RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,

CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480) 67446

All prices include worldwide postage (airmail extra)

If order comes to £15 or more, deduct £2

Please allow 21 days for delivery

GUARANTEE No risk to you.

If you are not completely satisfied your money will be
refunded when books are returned in good order.

Please send me the following books:
Computer Programming in BASIC (4 books) at £7.50
The BASIC Handbook at £11.50
... .FORTRAN Coloring Book at £5.40
A.N.S. COBOL at £4.40
Algorithm Writer's Guide at £3.75
. Digital Computer Logic & Electronics (4 books) at

Design of Digital Systems (6 books) at £11.50
O-Level English Language {3 books) at £7.00
| enclose a “cheque /PO payable to Cambridge Learning
Enterprises for £
Please charge my “Diner's Club/Access/Barclaycard/Visa/
Eurocard/Mastercharge/ Trustcard Account No. . . . .
: (‘delete where applicable)

Signature

Telephone orders from credit card holders accepted on
0480-67446 {Ansafone}. Overseas customers linc. Eire) should
send a bank draft in sterling drawn on a London Bank, or quote
credit card number.

Cambridge Learning Enterprises, Unit 17, Rivermill Site,
FREEPOST, St. lves, Huntingdon, Cambs PE17 4BR, England,




CHROMATHEQUE 5000  POWERTRIN

5 CHANNEL LIGHTING
Chromatheque 5000 o ¢ EFFECTS SYSTEM

COMPLETE KIT
ONLY

£49.50 + vaT!

This versatile system teatured as a constructionai article ,n ELECTRONICS TODAY INTERNATIONAL ‘has 5 frequency channels with indwidual level controls on each channel. Control of the
Iights is comprehensive to say the least You can run the unit as a straightforward sound-to-light or have it strobe all the lights a1 a speed dependent upon music level or front par]el control
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal
and construction very straightforward.

# POWERTRAN

Panel size 19.0'' x 3.5". Depth 7.3'"

Kit includes fully finished metaiwork, fibreglass PCB controls, wire, etc. — Compiete riaht down to the last nut-and bolt!

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

COMPLETE KIT
ONLY -

£49.90 + VAT!

MATCHES THE
CHROMATHEQUE 5000 -~ & POWHITIAN
PERFECTLY! ' Panel size 19.0" x 3.5". Depth 7.3"

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purpose high power amplifier. It features adaptable irjpul
mixer which accepts a wider range of sources such as microphone, guitar, etc. There are wide range tone controls and a master volume control Mechanically the MPA 2000 is simplicity
stself with minimal wiring needed making construction very straightforward

The kit includes fully tinished metalwork, fibreglass PCBs, controls. wire, etc. — complete down to the last nut and bolt

INTERNATIBNAL

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT

This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction
delightfully straightforward. The design was published in H-Fi News and Record Review and
features include rumble filtar, variable scratch filter, versatile tone controls and tape *
monitoring whilst distortion is less than 0.01%,

WIRELESS WORLD FM TUNER £70.20 + VAT

A pre-aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellenta.m. rejection
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for "birdy’" suppression

LINSLEY-HOOD CASSETTE DECK £79.60+ VAT

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

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

This kit, based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplitiers, A 30 watt version of this kit (T30 + 30} is also available for £38.40 + VAT,

MATCHING TUNERS — SEE OUR FREE CATALOGUE!
COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied wilh tully finished metalwork, ready assembled high quality teak veneer cabinet {last
4 kits on this page), or professional quality rack mounting cabinet (first 2 kits on this page), cables, nuts, bolts, etc., and full instructions — in fact everything!

All of the kits shown on this page are available as separate packs for those customers who wish to spread their purchase or perhaps make their own cabinets or metalwork. Prices are given in our
FREE CATALOGUE

PRICE STABILITY: Order with confidence. Irrespective of any price changes we NEW FACTORY ON SAME INDUSTRIAL ESTATE
will honour all prices in this advenisement until March 31st, 1980, if this month’s ADDRESS AND PHONE NUMBER UNCHANGED

.advertisement is mentioned with your order. Errors and VAT rate changes excluded

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p handling OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

and documentation.

U.K. ORDERS. Subject to 15% surcharge for VAT No charge i1s made for
carnage or atcurrent rate if changed
SECURICOR DELIVERY: For this optional service (U K mainland oniy) add '

200 MAT incliise) ekl PORTWAY INDUSTRIAL ESTATE ANDOVER

SALES COUNTER: If you prefer to collect kit from the factory call at Sales

Counter. Open 93-"‘~y-4 {30 p m. Monday-Thursday ANDOVER, HANTS SP10 3NM (STD 0264) 64455
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e NEWS

Open Ears

If you find earphones a pain in
the neck, try this dangler from
JVC. You hang it over your
shell-like instead of wedging it
inside.

The TP-1E weighs only 13g
without its three metres of
cord. It’s designed for people
who find conventional
earphones uncomfortable.
Secretaries in Readerland could

use it to listen in on Radio 1 (or
music, if you prefer) without
driving the boss round the
twist.

I would also recommend it
whole-heartedly to insom-
niacs. While all about you
are deep in dreamland, tune
into your favourite middle-of-
the-night music without star-
ting a riot.

The TP-1E from JVC should
be available for around £4.60
including VAT.

DIGEST

.

Opticom

A 96 kms experimental optical
communications system has
been set up by Philips Research
Laboratories in Holland. It is
believed to be the longest in the
world.

The glass fibre connection
consists of 16 reels of cable,
each made of six separate
strands. The reels are con-
nected in two sections of eight
kilometres each.

The signal is passed down
one strand in the cable, through
a repeater at each eight
kilometre section, through the
second eight kilometre section,
then through a further repeater
before returning up the cable
via a second strand. This
sequence is repeated via all six
strands and eleven repeaters
until the signal emerges at the

end of its 96 kms journey.
Attenuation is a mere 4 dB/km,
including the jouints every
kilometre. Hence the need for
repeaters at only eight
kilometre intervals (conventio-
nal copper cable links need
repeaters every two to four
kilometres).

Japan isn't far behind the
Dutch achievement. The
Nippon Telegraph and
Telephone Corporation have
succeeded in transmitting an
800 Mbit/S signal through 30
kms of fibre-optic cable with an
error rate of less than 10—12. At
the source wavelength (1.3 um
from an indium-gallium-
arsenide-phosphide laser at
room temperature) the attenu-
ation is such that the loss in the
cable is only 0.73 dB/km (in-
cluding losses in the splicing,
every 2 kms).

»

*

Combi ‘n’ Poly
Arm yourself with a Combi-
Sensor and you're ready to
detect AC or pulsating DC volt-
tage, faulty connections to
ground in electrical appliances
leakage to ungrounded
metal cases or breaks in insu-
lated conductors. Live cables
laid on the surface or under
plastic panels can be checked
and traced without any need for
stripping the cable. The Combi-
‘Sensor has no test leads and so
‘is safe to use. The condition of
‘cables and connections under
test is indicated by light and
sound.

With the Poly-Tester you can

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

test continuity, neutral and
ground terminals in power
outlets. semiconductors and
voltages. There are no test leads
to connect — the Poly-Tester
has only one integral test probe,
with a protective cover. It can
also be used as an ordinary
screwdriver-type voltage tester
with the added advantage of
being unaffected by induction.
Connection to the user’s body is
by a metal pocket clip. Like the
combi-Sensor, test indication is
by sound and light.

The Combi-Sensor and Poly-
Tester are £7.60 each plus VAT
from C. Lord, 61 Forknell
3Avenue. Wyken, Coventry CV2

EN.

Bread Power

Continental Specialties Corpo-
ration has introduced a kit of
parts for a solderless bread-
board system with three
regulated DC power supplies.
The Proto-Board PB203AK
kit comes complete with all the
electronic components, case
and breadboard modules, nuts,
bolts, connecting wire and
solder. Step by step instructions
are also included. The finished
Proto-Board has three large
breadboards plus four-long
busbars and one shorter one,
giving a constructional area
sufficient for 24 ICs in 14 pin

packages. Terminal posts also
allow connection to earth and
+5A, 1A and +V, 0.5A power
supplies. The supplies are inde-
pendent and fully regulated.
The *15V supplies can be ad-
justed internally over 7 to 18
volts. The three supply rails
allow the Proto-Board to be
used with TTL and CMOS logic.

The PB203AK, supplied with
a robust earthed metal case
(248x 168 Xx83mm) and de-
signed to be powered from 240V
AC mains, is available for £59
plus VAT from Continental
Specialities Corporation, Shire
Hill Industrial Estate, Saffron

‘Walden, Essex CB11 3AQ.



SUPER SOUND
SAVING!

DINDY
LOW NOISE CASSETTES

SJ30 10 C30 15 min per side £2.00
SJ55 10 C46 23 min per side {LP) £2.50
SJ31 10C90 45 min per side £3.50
S.432 10 C120 40 min per side £4.50

CAPACITOR PAKS

16201 18 electrolytics 4.7uF-10uF
16202 18 electralytics 10uF-100ufF
16203 18 electrolytics 100uF-680uF

All 3 at SPECIAL PRICE of £1.30
16160 24 ceramic caps 22pF-82pF
16161 24 ceramiccaps 100pF-390pF
16162 24 ceramiccaps 470pF-3300pF
16163 24 ceramic caps 4700pF-0.047pF

All 4 at SPECIAL PRICE of £1.80

Order No

16213 60%aW 1000hm-8200hm
16214 60'aW 1K-8.2K

162156 604w 10K-82K

16216 60%aW 100K-820K
16217 402w 1000hm-8200hin
16218 40aW 1K-8.2K

16219 40'aW 10K-B2K

16220 402w 100K-820K

2
Al 4 at SPECIAL PRICE of £1.80

SJ36 14 8pin FETs
5137, g2 1 bin 2N3819  £0.17
SJ38 11 16 pin

! 2N5458  £0.18
SJ39 8 18pin

L 2N4220  £0.28
SI0 L 20pn 2N4860  £0.25
SJ41 6 22pin -
542 5 24bin (PROGRAMMABLE
SJa3 4 28pin UNIJUNCTION)
sJaa 3 40pin 2N6027 £0.25
ALL AT ONLY £1.00 each BRY56 £0.25

Cast TO220

Positive Negative

uA7805 £0.65 . uA7905 £0.70
uA7812 £0.65 uA7912 £0.70
uA7816 £0.65 uA7915 £0.70
uA7818 £0.65 uA7918 £0.70
uA7824 £0.65 uA7924 £0.70
uA723 14 pin DIL £0.35

LM309K TO3
OPTOELECTRONICS
DISPLAYS

lay Prica sach
Display Price each
Display Price each (dual)

Oiffused RED

2 LED Diffused RED
125 LED Bright RED
2 LED Bright RED
125 LED Diffused GREEN
2 LED Dittused GREEN
125 LED Diffused YELLOW
2 LED Diftused YELLOW
2 LED Bright YELLOW
2 LED Clear iluminating RED
125 LED Clear illuminating RED
2nd QUALITY LED PAKS
1507 10 Assorted colours & size £0.85
§122 10 125 RED £0.50
$123 10 2 RED £0.50
1508/.125 125 5 for £0.10
1508/ .2 2 6 for £0.12
$J81 1 Intra RED emitter — Fairchild FP100 £0.25
SJg8 5 Photo Datector MEL 11 + Data £1.00
ORP12 NORP12 Cad Cell £0.45
S499 4 ITT 5870 ST Nixie Tubes £1.00
SJ29 Texas NPN silicon transistors 25503=BC108 TO-18

metal can — perfect & coded
50 off £2.60 — 100 off £4.00 - 1,000 off £35.00

NICKEL CADMIUM RECHARGEABLE BATTERIES
$128 35000 Cell size — U2 £2.50

ALL REDUCED!

' RESISTOR PAKS |

{C SOCKET PACKS

VOLTAGE REGULATORS

SUPER DUPER COMPONENT BOX
Min 3lbs in weight consisting of a fantastic assartment of Electronic
Components ~ Pots, Resistors, Condensers, Switches, Relays, Board-
Semiconductors, Wire, Hardware, etc. etc, etc
* This is a large box and 1s sant separate to your order
140 £2.50 including P&P

CALCULATOR CHIP

AA119 £0.08 0A70
BA100 £0.08 0A79
BA148 £0.13 0AB1
BA173 £0.13 0AS0
BAX13 £0.06 0AN
BAX16 £0.08 0A95
0A200 £0.08 . IN34
0A202 £0.07 INEO
BY100 £0.18 IN4148
8Y126 £0.12 IN4Q0O1
BY127 £0.14 IN4002
0A47 £0.08 IN4003

SN76115
TAA550
TAAS21A
TBA120B
TBAGA1A
TBABOO
TBAB10

31T ET]

238323028

=
-

T
ati07 £0.10
AC126 £0.14
AC127 £0.12
AC128 £0.12
AC128K £0.12
AC176 £0.12
AC171K £0.25
AC187 £0.28
AC187K £0.28
AC188 y £0.28
AC1BBK  £0.28 BCA77  £0.18
AD161/162MP BCA78  £0.15
£0.85/pr BC479  £0.16
AD140  £0.50 BC547  £0.08
AD149  £0.53 BC548  £0.08
AF239  £0.38 BC549  £0.08
BC107  £0.08 BC557  £0.10
BC107A  £0.08 BC558  £0.08
BC1O7B  £0.07 BC5S9  £0.19
8C107C  £0.08 BCY70  £0.13
BC108  £0.08 BCY71 £0.13
BC10BA  £0.08 BCY72 £0.13
BC10BB  £0.07 BD115  £0.48
BC108C  £0.08 BD131 £0.30
BC109  £0.08 80132  £0.30
BC1098  £0.07 BD135  £0.28
BCI0SC  £0.08 BD136  £0.28
BC113  £0.10 BD239A/
BC114  £0.12 BD240A/MP
BC116  £0.18 £0.80/pr
BC118  £0.10 BF115 £0.20
BC140  £0.20 BF167 £0.20
8C141 £0.20 BF173 £0.20
BC142  £0.18 BF195 £0.08
BC147  £0.07 BF195 £0.09
BC148  £0.07 BF196 £0.09
BC149 £0.07 BF197 £0.10
BC157 £0.09 B8F257 £0.22
BC158  £0.08 8F258 £0.22
BC159  £0.08 BF259 £0.24
BC169C  €0.09 8FR39 £0.20
BC170  £0.08 BFR40  £0.20
8C171 £0.07 8FR79  £0.22
8C172 £0.07 BFRBO  £0.22
BC173  £0.08 BFTE4 £0.20
BC177 £0.13 BFT85 £€0.20
BC178 £0.13 BFX28 £0.20
£0.13 8FX84 £0.20
£0.07 £0.15
£0.07 £0.18
£0.07 £0.18
£0. 8IP19/20MP
£0. £0.70/pr
£0.0 MJE340  £0.60
£0. MJE2955 £0.75
£0. MJE3055 £0.50
£0.18
£0. .15
£0. .15
£0. .18
£0. 50
£0. 5
£0. .60

S

aRRR3R3ER338

SN76013N £1.85
SN76023N £1.60

2N1303
2N1613
2N1711
2N1893
2N2218
2N2218A
2N2219
2N2219A
2N2221
2N2227A
2N2222
2N2222A

INA0O4
IN4005
iN400B
iN40O7
IN5400
IN5401
IN5402
IN5404
IN6406
IN5407
IN5408
1544

TAAB61B

N »

THY1A/50 1 Amp 50v TO5
THY1A/400 1 Amp 100v TOS
THY3A/50 3 Amp 50v T0B4
THY3A/200 3 Amp 200v TO64
THY3A7400 3 Amp 400y TO64
THY5A/50 5 Amp 50v TO66
THY5A/400 5 Amp 400v TO66
THY5A/600 5 Amp 600v TO66
C106/4 6 Amp 400v 10220

2015 £0.35 each

GOM2-C500 24 pin MOS £0.50 S84 8Amp 400v T0220 Plastic
{non isolated tab)
IC INSERTION EXTRACTION TOOL oo

DIACS TRIACS SCR’s

£0.80
£0.15
£0.15

BaRplyeLiRENIINaREE

$3338283833233383388888888833233338883838888

sBabanando833R3NRooBRBABLELERERELREER

5388588983889888288
H

wad

£0.20
£0.25
£0.25
£0.26
£0.16
£1.25
£1.25

COMPONENT PAKS

. Quarntity
SJ1 200 Resistors mixed values
SJ2 200 Carbon resistors %-' watt preformed
§43 100 % watt miniature resistors mixed values
SJ4 60 ¥ waett resistors mixed values
SU5 50 1-2 watt resistors mixed pot values
5.6 50 Precision resistors 1-2° tol. mixed
S.47 30 5-10 watt wirewound resistors mixed
SJ11 150 Capacitors mixed types and values
S.412 60 Electrolytic all sorts mixed
SJ13 50 Potysste: / polystyrene capacitors mixed
S.414 50 C280 type capacitors mixed
5J16 40 High quality etectrolytics 100-4 70mf
5J16 40 Low volts electrolytics mixed values up to 10v
S417 20 Electrolytics transistor types mixed
SJ18 20 Tantalum beed capacilors mixed
5J20 2 Large croc clips 25A rated-ideal for battery chargers etc
SJ21 Large 7'2" 'Mains Neon Tester’ scrawdriver chrome finish
3J22 Small pocket size ‘Mains Neon Tester' screwdriver
SJ23 Siemens 220v AC Relay DPDT contacts 10 Amp rating — housed in

pooo00-~0000000000"
SaE35D235858558333~

plastic case 1.00

$J24 Biack PVC tape (%) 15mm x 25m - strong tape for electrical and
household use, per roll 0.38

5 roll 1.50

$J26 100 Sdicon NPN transistors all perfect and coded — mixed types with

data and equivalent sheet — no rejects 2.80
$J26 100 Silicon PNP transistors, all perfect and coded — mixed types and

cases daa and equivalant sheet 2,
$J27 50 Assorted pieces of SCR's diodes and rectifiers incl. stud types, all

perfect — no rejects, fully coded — data inct 2.50
SJ2B 20 TTL 74 series gates — assorted 7401-7460 K
SJ33 PC Board — mixed bundle PCB fibreglass/paper, single and double

7!

sided — super valuet 0.78
SJ34 200 sq in (approx) copper clad paper board, single sided 0.30
SJ35 100 sq in {spprox) copper clad fibre glass, single sided 0.80
S.449 8 Dual gang carbon pots log and hin mixed velues 1.00
SJS0 20 Assorted slider knobs — chrome / black 1.00
SJ51 1 Switchbank 5 way incl. silver knobs 0.50

SJ52 1 Pack of vero board approx 50 sq. ins.. mixed 1.
$J53 Mammoth IC Pack: approx. 200pcs assorted fall-out integrated circuits
including logic 74 series. Linear-audio and DTL. many coded devices
but some unmarked — you to identity 1.
SJ63 Instrument knob — black winged (29 x 20mm) with pointed, % ‘'
. sandard screw fit 3
SJ64 lostrument knob — black/silver aluminium top (17 x 15mm), %"’
standard screw fit 5
SJ68B 30 ZTX300 type transistor NPN pre-formed for P/ C Board colour coded
ue — all perfect 1.00
SJ69 30 ZTXS00 type transistor PNP pre-formed for P/ C Board colour coded
white — all perfect 1
SJ70 25 BC107 NPN TO106 case porfect transistors, code C1359 1.
S471 25 BC177 PNP TO106 case perlect transistors, code C1395 1.
SJ72 4 2N3055 silicon power NPN transistors TO3 1.
$J73 6 TO64 SCRs 5 Amp assorted 50v-400v all coded 1.
S.474 B-way ribbon cable — colour coded individually PVC insulated, solid
tinned copper conduction, per meter 0.20
SJ75 FM coax cable — plain copper cellular poly i
and plain copper braided PVC shesth — impedance 75 ohms, per

o
-
»~

1 meter
SJ76 1 Board contgining 2 x 5 pin DIN sockets 180° and 2-2 pin
loudspeeker sockets
SJ77 A 5pin DIN 180° chassis/normal socket incl. DPDT switch
S.483 5 Germ. OCP71 type photo transistors
SJ84 10 BD131 NPN power transistors TO-126 Hfe rejects
SJ85 6 PNP Darlingion power transistors 70126
5486 5 PNP TO-3 germ. power transistors at VLTS10-20VCB
SJ87 20 Assorted types TO1, TO5, TO18, TO92 — our mix
5,188 2 Post Office relays
5489 20 Mixed values 4QOmW zener diodes 3-10v
$490 20 Mixed values 400mW zner diodes 11-33v
$J91 10 Mixed values 1W zener diodes 3-10v
$J92 10 Mixed vatues 1W zener diodes 11-33v
16168 5 Assorted ternte rods
16169 2 Tuning gangs, mw/lw
16170 S0 Meters asst. colours single strand wire
16171 10 Reed switches
16172 3 Micro switches
16173 15 Assorted pots
16177 1 Pack assorted hardware
16178 5 Main slider switches assorted
16179 1 Pack assorted tag strips
16180 15 Assorted control knobs
16181 3 Rotary wave changs switches
16182 2 Relay 6-24v
16184 25 Assorted fuses 100mA-SA
16185 An assortment of PVC sleeving and cable markers
16186 25 Presets assorted types.gad values
16187 30 Meters stranded wire mixed colours
)54 20 Sider pots mimed vatues and sizes
5456 6 100K lin 40mm slider pots
SJ57 6 100K log 40mm slider pots
SJ5B8 6 1K lin 40mm shider pots
$J59 6 5K lin 40mm shder pots
SJ60 4 5K log 60mm single
SJ61 4 100K log 60mm single
§462 5 15mm chrome knobs standard push fit
S.495 8 Silicon badge rectifiers up 10 4 Amp 200v + Data
SJ96 1 Battery holder to take 6 x HP7's

METAL CASE DUAL SLIDER POTS: 45mm travel

DIN
0.30

P=0000000-000000000000000000=40000020
o388 85888852228882553353885253883838888

SJ65 10K log, each .25
SJ66 100K hn, each 0.28
SJ67 Chrome slider knobs to fifi each 0.10
SPECIAL OFFER DN ELECTROLYTICS:
S145 100uF a1 25v Axial 0.20
SJ46 2200uF at 40v Axial 0.40
$J47 2200uF at 100v Axiat 2.00
SJ48 4700uF at 25 Tag 0.60
SJ100 12v electeic drill 7,500 RPM for ail your PCB drilling complete with 2
drills 1and 15 5.00
SJ101 & NPN Silicon Darlington transistors 25v 200mZ data included 0.50
$J134 2 magnets surtable for reed switches 0.10

SEND YOUR ORDERS TO Bi-PAK, DEPT. ETI 2, PO BOX 6, WARE, HERTS.
TERMS: CASH WITH ORDER : SAME DAY DESPATCH
ACCESS/BARCLAYCARD ALSO ACCEPTED. Tel. (0920) 3182. GIRO 388 7006

ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING
‘APPROX. COUNT BY WEIGHT
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PCB Foil Patterns

o 80-2 VOLTAGE CONTROLLED OSCILLATOR °
1 0 4 1 0 4 CONTROLS | SYNC. | OUTPUTS
2 2 2 3 | ’
o o o O
3 o 3 3 © 3
C1 SOFT SAW PULSE
4 M 4 o o o o
5 5 5 5
FINE OCTAVES C2 +HARD SINE TRI
4 ° 6 4 5 6 o P
7 3 7 ON |
3 o PWM -HARD ET
2 -] 8 2 [ )
, L] o O
, 1 9 1 9
FM *SINE £TRI
0 0
h pwm '© e 10 d
Above and below: front panel fayouts for both the oscillator
modules. The PSU artwork is not shown here, as this is not panel
dependent — nor on show!
° 80-3 VOLTAGE CONTROLLED LOW FREQUENCY OSCILLATOR °
a4 5 ¢ 4 5 6 CONTROLS| sync. | ouTpuTs
3 7 3 7
o L ] o ©O
2 o 8 2 o 8 ,
Ct SOFT SAW PULSE
0 10 (0] 10
FINE OCTAVES C2 + HARD SINE TRI
4 S 6 4 8 6 o o
3 7 3 7 ETI
PWM -HARD
2 o 8 2 o 8 /
o © O
1 9 1 9
) FM *SINE t*TRI
1
\° Pwm ' © %)
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imply

ILP'S NEW GENERATION OF HIGH

With |.L.P. performance standards and
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
— and this is exactly what we

have achieved in our new
generation of modular
units. |.L.P. professional
design principles remain

— the completely

adequate heatsinks,
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

ordinary commercial
modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to
an indifferent amplifier system.
{.L.P. modules are for laboratory and
other specialised applications too.

I.L..P. modular units comprise
five power amplifiers,
pre-amp which is

compatible with the

whoie range, and the
necessary power

supply units. The

amplifiers are housed

and sealed within

heatsinks all of which

will stand up to
prolonged working
under maximum
operating conditions.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN

ALSO AVAILABLE FROM A NUMBER OF SELECTED APPOINTED STOCKISTS
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PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

Tuner o
Gam ——)

. o - The HY5 pre-amp is compatible with
1 Tape —=p) "

1 Fuse all |.L..P. amplifiersand P.S.U.’s It is
Half HYS ] e contained within a single pack 50 x

1 s 40 x 15 mm. and provides multi-
! function equalisation for Magnetic/
/ Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
""" VOLUME Active tone control circuits; 500 mV
) out. Distortion at 1KHz—-0.01%.
. Special strips are provided for connec-
i L ting external pots and switching

POWER | . B
ov} suppy systems as required. Two HY5’s

—€

P =f———===n

connect easily in stereo, With easy to
VALUES OF COMPONENTS FOR CONNECTING TO HY5 follow instructions.

Volume — 10K 1 fog. £464 + 74p VAT
Bass/Treble — 100K . finear. , Balance — 5K . linear.

: ERS — Dis- Minimum ~
o010, F=1KHz Model gmt:t tortion | Signal/ ls’:we.r Size . | Weight |Price +
LOAD:8n.ON ALL4 RMS. | Typical | Noise V. u‘l‘ravs in mm ingms |V,AT.
o008l EXCEPT HYAOOAT AN VD at‘!KH! Ratio 9 ] ‘
£ HY30 | 15W | 0.02% |80dB |20 0- #20 |105x50x25 |1556 |£6.34
into § £2 | ; [+ 95p
HYS0 |30W 0.02% |90dB 260 +25 |105x50x25 (1556  |£7.24 |
oot into 8 £ ) V +£1.09
HY120| 60 W 0.01% | 100dB  |-35 -0-+35 [114x50x85 [575 |£15.20
into 8 £2 ‘ +£228
HY200| 120w | 0.01% |10048 |45 -0- +45 [114x50x85 |575  [£18.44
: into 8 {2 +£2.77
HY400|240W | 0.07% |100dB 45 0- +45 [114x100x85 |1.16Kg |£27.68
f into 4 £ +£4.15

Load impedance — alf models 4 - 16N

input sensitivity — all models 500 mV

Input impedance — all models 100K

Frequency response — ali models 10Hz - 45Hz - 3dB

NO QUIBBLE

TR — - 5 YEAR GUARANTEE
1.L.P. Power Supply Units are five H\?é pr&r::\;: '£4.50 }roeo.ss S8l 7-0AY DESPATCH ON

designed specifically for use PSU 36 for1or2HY30's £8.10+£1.22 VAT ALL ORDERS
with our power amplifiers and PSU 50 for 1or2HY50's £8.10 + £1.22 VAT

are in two basic forms — one PSU 70 with toroidal transformer for 1 or INTEGRAL
with circuit ||:|>ane| mizgnted on 2HY120's £13.61 + £2.04 VAT HEATSINKS
conventionally sty trans- PSU 90 ith toroidal t f f
former, tha other with toroidal VY S Sty PPYRINE  BRITISH DESIGN AND
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE
weight and height of con- 1HY400 or 2 x HY 200
ventional laminated types. €23.02 + £3.45 VAT [ ISSLIRIEN V[0S
’ _ i —see below
W ALL U.K. ORDERS DESPATCHED POST PAID el e e e
HOW TO ORDER, USING FREEPOST SYSTEM { Pleasesupply . ... ... ... O

Simply fill in order coupon with payment or
credit card instructions, Post to address as
below but do not stamp envelope — we pay
postage on all letters sent to us by readers of
this fournal.

ELECTRONICS LTD.

FREEPOST 4. Graham Bell House, Roper Close,

2
P
z
m
-

Canterbury, Kent CT2 7EP. 1oSIgnature. . oo oo
Telephone (0227) 54778 Tolex 965780 4 o oS Paa e ' ,
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CLASSIFIED INFORMATION

Semi-Display:—

4-11 insertions — £5.50 pers.c.c.

12 insertions — £5.00 pers.c.c.
Classified: —
23 pence per word {(minimum 25 words)
Box number £1.00 extra

1-3 insertions — £6.00 per single column centimetre

PRE-PAID

Cheques and postal orders should be crossed and made payable to
‘Electronics Today International.’

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

STOP PRESS: Superboard Compatible!

GOLOUR
YOUR
NASCOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1

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

8 Colour display plus 8 colour independent background

facility. Full documentation with FREE SOFTWARE:
powerful sub-routines for vector generation, demon-
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set.
Superior design allows connection to most other micro-
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don’t be fooled by the
price: this is a top quality product which will transform
your computer.

NOW AVAILABLE FOR£45 Inclusive of VAT
LIMITED PERIOD AT andieostage
WILLIAM Do:m:‘r Huus.e’, Billericay Road, =y
STUART fretvizisn

SYSTEMS L.td Telephone: Brentwood {02771 810244

ALL ADVERTISEMENTS IN THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication.

Aqvenisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

pE———— T

LEDs  Bed 60 Yol cowlm ——_‘m 12 e 2

125 I0p V6p 10p | LED ISPLAYS OCP7) Petatr 409
Zn pisplty | TTX¥ QA 0p BPXZ5 Pote Tr 158D
WrasltW  £1.55 | T8 1p Puvis Daringiss  30p
MI25/6/178  18p | 2687 12 ¥ EGS 1A S,
ADIBI/162 »p | NN ity 124. 15V. 1BV, 24V. Pos.

17 27p | a7 F- -% oy, 809
EiusvYy  Bp | mzIe 2p 100mA T082 + vo
10/2% 40p | MNWA/SB/T ZBp Typas soly

M/mAan o9 | 2M204/5, 2p [ 80
BL/I07/4/%  10p %ﬂ » 20 1 €@
BC1AT/A0 » iip AN 14 sy
8151478 109 [

80187/49 1p W65 A% 7091 28p
] 12p | oOM/Y4 3 741Bpn  18p
8CITT/8/9 1 | 2AM 748D4L.  38p
BLIE//AL ANQV4/58 12 747140inD.LL.
AT 20648

acioe/7 zz TIS4MUT g’p LM301TO5  28p
M2/ 10p | BF2M 2p LM30B DiL8 90p
M212/3/4 ¥ 2p LM3800 DIL I:
w11 2y 20p

BOI/R2 s.': MM 5p CA 3130 90p
801%9/40 3sp | M5 43p CA 3140 80p
BFIM/S/U/T  10p | 2MS41/88  A2p 555 Timer ~ 22p
BFN/AD 27p | o7 Mp 556 2x555  80p
SARTY/80 2 | mAus » LM380

8FY50/51 15 | 188 Sp LM381 140p
BEX%/84/85  25p | 1MA001/2 ® TBA8OO DIl 70p
83X19/20 20p | IM003/4 o CA3046 Array 78p
WEZ5 £l 1NA006/8 » NESG5 130p
NUJE 055 [ 1M007 » NE566 vco  138p
WPSAD5/06 2p | WPuk Vi ZN414 85p
WPLASS/S6  22p | 10OV idp 200V 18p

0c71 17p | OO0/ 18p S0V BRIDOES
TPEA20A  40p | 400V1dp 600V 50v 22p 36p 150p
3 asp | 1w 2p 100 28p 40p
THIVAZA ’3 BAL00/156 1tp 200 28p 45p 170p

W 15 [ 400 Mp 80p

SCRs B8OV 100V 400V|piL SOCKETS 8pin 10p | ZENERS
TO51A 28p 32p 408 |14pin11p  16pin 12p|2.7-33V
TOB6 3A 32p 34p aBp |18pin 18p  20pin 20p | 400mVW Bp
STUD 7A 84p 68p 7 22pin22p  24pin 28p|13W  18p
Triac 400V 2A 70p 10A €1 {28pin 30p  40pin 36p [Diac  20p

BARGAINS FOR THE
ELEGTRONIC HANDYMAN
RANDED LED DIGITAL

" ALARM CLOCKS

ay. o r@l 3
‘Retlrned to Service Department within guarantee
period.

(1) With alarm repeat — S.R S.P. of £17.00 offered at
£3.96 inc. VAT.

(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues, S.R.S.P.
£31.00—offered at £7.86 inc. V.AT. g

{3) With integral luxury light and repeat alarm also as
featured in most major U.K. Mail Order catalogues,
S.R’S.P. of £32.00—offered at £74 inc. V.AT

These will be sald as received from our customars with

the existing fault(s) and without guarantee. 4

Discounts available on large bulk purchai
PRESCOTT CLOCK AND
WATCH COMPANY LIMITED
11l 11]

TGS GAS SENSORS 812 & 813. Send
addressed envelope 6%2' x 9'' for Tech..
Data and Prices. Design service also
available. Asti Supplies Ltd., Shannon,
Co. Clare, Ireland

ISLAND DEVICES, drmir o - Aiaane

Prices inciusive Post & Pack 20p HERTS AL2 2BD
T E—

COLOUR MODULATOR

Kit
FOR ALL TV GRAPHICS!
£9_95 Red. Green, Bius inputs (can be mixed).
Codt Available now: Nascom Colour Kit

inc. UHF A
Modulator £45.00 inc. Graphics Sohtware.

WILLIAM STUART SYSTEMS  _
Dower House. Billercay Road. Herongate. Brentwood, Essex
CM133SD Tel (02771810244

~ Barclavcard/ Access welcome

BREAKING COMPUTERS. All parts avail-
able. Callers only. E. R. Nicholls, P.C.B.
Transfers, 46 Lowfield Road, Stockport,
Cheshire. Tel: 061-480 2179. _

COMPONENT OFFER: Carbon film 5%
resistors (V&/ W) 25 each, 180R, 220R,
270R, 390R, 470R, 1k, 1k8, 3k3, 3k9,
12k, 15k, 18k, 20k, 27k, 33k, 47k, 68k,
82k, 100k, 470k (500 resistors) PLUS 100
top quality 1N4148 specification diodes for
£3. Diodes alone 100, 500, 1,000 for £1,
£3, £6. 200 15k resistors, 75p POST FREE
FROM D. Johnston. 12 Balgillo Road, Dun-
dee DD5 3LU.

E.T.l. 4600 SYNTHESISER. In Maplin
cabinet, Only three modules to complete.
Fully calibrated and ready to go. Must sell.
Offers around £475. Also Heathkit scope,
£35 0.n.0. Phone Harpenden 60958.

£42 Oscilloscope. Converter plugs into TV
aerial socket and converts to large screen
oscilloscope. Costs approx. £12 to build.
Circuit and details £3.—Kerr, 27 Coles Road.
Mitton, Cambridge CB4 4BL.

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

INTENSIVE WEEKEND
COURSES IN

BASIC

including hands-on mini com-
puter operation.

‘This short intensive course is intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming in BASIC high level language.
The course is fully residential from Friday
evening to Sunday afternoon.
Option of non-residential weekend, week-
day evening and weekday courses avail-
able if required.
For further details of dates available,
 fees, etc
Phone (0401) 43139, or write to
Dept. ETI
CLEVELAND BUSINESS SERVICES
Cleveland House, ROUTH
Beverley, North Humberside

ORGANISE YOUR COMPONENTS!

COMTRAYS

Store resistors, capacitors. IC's. screws, etc. ldeal for
organising your project components — saves all that
searching around while constructing. Plastic trays with
16 compartments, each compartment 3% x 2% x
1%ins. deep.

"£1.90 each, incliding p.p and VAT
Four for £6.95 (64 compartments}
Eight for £12.60 (126 compartments)

Cheque or P.O. 10,

HELISTAR SYSTEMS LTD.
150 WESTON ROAD
ASTON CLINTON
AYLESBURY, BUCKS HP22 5EP
Tel. Aylesbury 630364

" PRINTED
CIRCUITS

HARDWARE |

Comprehensive range Conslructors Hardware
and accessories .

Selected range of popular components

Full range of HE printed circuit boards
normally ex-stock, same day despatch at
competitive prices

P C Boards to individual designs
Resist-coated epoxy glass laminate for the

d iy man with tull processing instructions (no
unusual chemicals required) '

Alfac range of etch resist transfers and other
drawing maternials for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUGCTOR
SERVICES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879
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ADVERTISEMENT INDEX

ALTEK INSTRUMENTS ........
AMBIT INTERNATIONAL

AUDIO ELECTRONICS
BARINGLOCK LTD.

BAYDIS

B. BAMBER

BI-PAK SEMICONDUCTORS

B.K. ELECTRONICS

B.N.R.S.

L.B. ELECTRONICS
L. & B. ELECTRONICS
LEYTRONICS 50
MAPLIN ELECTRONIC SUPPLIES 108
MARSHALLS
MENOCREST
METAC
MINIKITS
MOUNTAINDENE
E.R. NICHOLLS
NIC MODELS
POWERTRAN COMPUTERS ...
POWERTRAN ELECTRONICS .
PROGRESSIVE RADIO
PROTON ELECTRONICS
J.W. RIMMER
R.& T.V.C.
SCIENCE OF CAMBRIDGE
COMP, COMP, COMP 25:: "s'%,‘{;.“s'ﬁ:“
grgmsou ELEKTRIK STEVE'S ELECTRONICS
EDELTA TECH& CO 25?5:3:"
D.A SWANLEY ELECTRONICS ... ..
ELECTROVALUE TANDY CORPORATION ......

GREENBANK TECHN e o
GREENWELD TESIPU(S)MA C..ocvenn.. e

GMT ELECTRONICS T.K. ELE

HENRYS RADIO TRI\NSI\(I:\.II'.RC,N“:s

ILL.P. ELECTRONICS VIDEOTIME PRODUCTS
WATFORD ELECTRONICS
WILMSLOW AUDIO

WA STUART SVSTRME

Videograph Il links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New — signal invert control. integral square wave
generator. Plus — full detatls for :estmg your audio
system for transient distortion, crosstalk etc. u
Complete Luxury cabinet and

! Klt ogly £26 95 comrr:ls £12.95

d READY BUILT UNIT £49.95 + £1.00 P&P

er House. Billerilay Road \.
L LIAN] Bow =
STUART {rms Saes Ev \

87
CAMBRIDGE LEARNING ENTER-
PRISES
C.B. CITY
CHILTMEAD ...,
CHROMASONICS
CLEF PRODUCTS
CODESPEED

SYSTEMS Ltd, Telephone: Brentwood (0277) 810244 )

SOUND EFFECTS. Factory clear out. Top
quality. Flangers, Phasers, Fuss, Voice boxes,
etc. Working units, Non-working units, Boxes
only, PCBs. Cheap. ldeal for musician /
experimenter. Phone Radrage (024026)
2707 for details.

102 & 103
JEREMY LORD SYNTHESISERS . 58
LASCAR ELECTRONICS

Analogue or Digital, Smgle Circuits or Com—

plete Instruments/Systems: Write A. J.!
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
"1ET or Phone Bradford-on-Tone (082- 346)

Linsley-Hood 75 Watt Amplifiers
constructed and repalred Power Amp
Modules from £13.75. G. Bowman
(Dept. ETI), 59 Fowey Avenue Torquay, S.

MK. 14. Replace calculator type display with
full size FND 500 displays, PCB. filter and
instructions, £2. 25-way keyboard, complete
kit, £10 Useful notes on Mk. 14, 50p.

‘ 536 Devon. Rayner, 'Kismet,”" High Street, Colnbrook,

‘Bucks.

10 LEDS mixed colours — sizes £1.15. 100
mixed diodes 85p. 50 mixed transistors 95p.
Lists 15p. Sole Electronics (ETI), 37 Stanley
Street, Ormskirk, Lancs. L39 2DH.

MSF CLOCK

NOW GET ABSOLUTE TIME, always correct, never
gains or loses, auto GMT/BST and leap year,
auto-reset after power failure, 8 digits show DATE,
HOURS, 'MINUTES. SECONDS. also paraliel BCD
output, receives Rugby 60KHz time signals. only
6x8x15¢cm, built-in antenna, 1000Km range, ideal
for navigation, synchonising activities etc, £48.80

60KHz RECEIVER, serial data output, £13.70.

V.LF.? EXPLORE 10-15KHz. Receiver £10.70

Each fun-to-build kit includes all parts, printed circuit, -

case, instructions, postage, etc. Money back assurance

50 SEND off NOW.

CAMBRIDGE KITS

45 (T8), Old School Lane, Milton, Cambridge

Commissioning Editor

If you have a solid background in electronics, a good
knowledge of current needs and trends and
experience in book publishing, then there is an ideal
opportunity for you with Newnes Technical Books
as a Commissioning Editor.

Your role will be to sign up suitable authors for a
wide range of books on subjects that include
electronics theory and construction, personal
computer principles and programming as well as
electrical and electronics servicing and repair.
ldeally you would have an academic qualification
although this is not as important as enthusiasm,
application and an editorial flair.

Salary negotiable around £7000 according to
experience + company car.

Our modern offices are in pleasant rural
surroundings, about 50 minutes from London.

1pF to 2uF in 6 ranges Direct
readout in pF, nF and uF. Accu-
racy 0.5%.

Assembled modules £22.92 all
mnc.

Precision Measurements P.O.
Box 70. St. Stephens Ct.. Can-
terbury, Kent {(prototype shown
on photo)

Applications in writing to:

Linda Stammers,
Personnel Assistant,
Butterworth & Co. (Publishers) Ltd.,

D Borough Green, Nr. Sevenoaks, Kent.
M| Butterworths
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50Hz SUPERBOARDS
BRITISH MODEL
from £1 90 + VAT

Fully built, set up and tested

AUTHORISED dealer back-up
Free cursor control backspace, etc. tape
C.T.S., 1 Higher Calderbrook

Littleborough, Lancs.
Tel. Littleborough 79332 any time




:/BMHZ Super Quality Modulators £4.90 e
6MHz Standard Medulators £2.90
C12 Computer Grade Cassettes 10 for £4.00

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

Nascom | with Nas-sys
Kit £125.00
Assembled £140.00

ET| Breakout Game - Chipand PCB  £9.90

Limited quantities

$100 Expansion Motherboard for

Nascem | £39.00
Anadex Printer Paper - 2000 sheets  £25.00
Floppy Disks 5% Hard & Soft ’

Sectored £3.50.
Floppy Disk Library Case b% " £3.50
Lexicon Language Translator £125.00
Modules for Lexicon £29.00
Eprom Boards . £63.00
8K Static Ram Boards — S100 £110.00
Grandstand Video Game ’ £59.00
Cartridges for Grandstand £11.99
George Risk Ascii Keyboard £39.00
Cartridges for Atari

— Full Range in Stock £13.90

Interface PET IEEE — Centronics Parallel

‘Not decoded £49.00

Decoded ) £77.00

Interface to Centronics parallel for

TRS80 £75.00

Verocases for Nascom 1 & 2 etc £22.50

Keyboard Cases £9.90 |
% Electric Pencil for TRS80 £22.00 ﬁ

o/ HITACHI

PROFESSIQNAL\T
MONITORS

9" — £129
12" — £199

@ Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion {available as option for U and C types! ® Compact
construction Two monitors are mountable side by side in a

S

ROM. 8¢ Per 30K 88 16K with ew rproveed keyboard
%

TRS80 LEVEL 2 16K

cusihiad o UK TV S Crtees Currpmte with

S 1010 lew, 1t LK Prav 1N Lossette fuads
Sarrples lap poes oni bcie Yt 19 plug e o ur

cwn TV Recares Dad o bt e Bogers duST Qrug
and a0 Full Range of Software Available

il

*/NEW REDUCED =
PRICES -

gk £449y  °
16K £549 ) va
32k £649 )

RRPSC® The PEDIGREE PETS

for 32K
Vesry poptiar fe nomee 81 busoss tse 8K Mierasott Basic in

-

Ad Witk qoeen e )
Extra cosselle ek £88 4 uls rainge of software dva\\,xb\vﬁ

4 . 48K %
32K ~_ £790
£6\w \\\j\vm

A
EXIDY g -
SORCERER £859
for 32K

For Personal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette /0, RS232 170. Parallel 1/0 (Centronics)
Expansion  available through optional ~ extra S100
Motherboard. 69 Key keyboard including 16 key
numeric pad.

S\ S100 EXPANSION — £199 /¢

®/ RRP £975 @

for 48K

48K _ £690

VAT

G )
ITT 2020
Full colour into your own colour T.V. PALSOFT 8 digit

resolution graphics. Built in loudspeaker. Compatible with

TRS80
EXPANSION
INTERFACE

[ )

®/only £295 - var
Expand your TRSB0 by
32K

32K Memory on board
Centranics parallei port
Disk conmroller card. Real
ume clock. Requires Levet
Il Basic. Intertace for 2

cisselle decks. complet
® with power supply

o/ pRP

£540

e

Super Quglity — Low cost printer. Tractor Feed with tull 96
ASCil character set Accepts RS232C at band rates between
100 and 3600 and Parallel Bit data
Attaches either directly or through interfaces to Pet, Apple,
N TRSR0. Sorcerer, Nascom, Compukit etc Y

®/ RRP £690° only £890 - vaT IBM
' _‘— ——

Y SELECTRIC
' GOLFBALL

Refurbished IBM Golfball
Printers to new Specs.
Accepis Centronics parallel
data. Friction feed. Prints
at 15 cps.

-

floating point Basic in ROM as standard. Low and High
%

o\ standard 19-inch rack.

most Apple Hardware add-ons and software. f
{®

| S

o

ST

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

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

NEC Spinwriter NEC's high quality printer uses a print
Nthimble" that has less diameter and inertia than a daisy wheel,

° ' ' )
/7\ PROFESSIONAL WORD PROCESSING SYSTEM AND IT'S\
A COMPUTER AS WELL. ~ Sk

FOR ONLY
£3250 o
o

giving a quieter, faster, more reliable printer that can cope with
plotting and prifing (128 ASCII characters) with up to five
copies, friction or tractor fed. The ribbon and thimble can be
changed in seconds.

55 characters per second bidirectional printing — with red/
black, bold, subscript, superscript, proportional spacing, |
tabbing, and much, much mare.

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

106

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

@
video 100 \

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

RRP £79
only £69 - var

@ |deal for home, personal and business computer systems
® 12" diagonal video monitor ® Composite video input
® Composite video input ® Compatible with many com-
puter systems ® Solid-state circuitry for a stable & sharp
picture ® Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms @ Resolution - 650 lines Minimum In |
Central 80% of CRT; 550 Lines Minimum beyond central
80%.

¢/~ NASCOM-2 MICRO- %
+ COMPUTER

§ !
only

+ VAT

Micro) ZBOA. 8 bit CPU. This will run at 4MHz
but is selectable between 1/2/4 MHz. This CPU has now
been generally accepted as the most powerful, 8 bit pro-
cessor on the market

INTERFACE

Keyboard New expanded 57 key Licon solid state
keyboard especially built tor Nascom. Uses standard ]
Nascom, monitor controlled, decoding.

T.V. The Iv peak to peak video signal can drive a monitor
directly and is also fed to the on-board madulator to drive
the domestic T.V.

1.0. On-board UART (Int.6402) which provides serial
handling for the on-board cassette interface or the
RS232/20mA teletype imerface.

The cassette interface is Kansas City standard at either 300
or 1200 baud. This is a link option on the NASCOM-2.
The RS232 and 20mA loop connector will interface directly
nto any standard teletype.

The input and output sides of the UART are independently
switchable between any of the options —

/e il is possible to house input on the cassette and output
on the printer

PIO There is also a totally uncommitted Parallel /O
IMK3881) giving 16, programmabie, 1/0 lines. These are
addressable as 2 x 8 bit ports with complete handshake
controls

Documentation Full construction article is provided for
those who buy a kit and an extensive software manual is pro-
vided for the monitor and Basic

Basic The Nascom 2 contains a full 8K Microscft Basic in
one ROM chip with additional teatures like DEEK, DOKE,.

SET, RESET for simple programming.
o\ With free 16K RAM board. /o
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( OMPUK'T UK‘IO" EUROPE’'S FASTEST SELLING
ONE BOARD COMPUTER
* 6502 based system — best value for money on the market.

* Powerful 8K Basic — Fastest around % Full Qwerty Keyboard » 4K
RAM Expandable to 8K on board. * Power supply and RF Modulator on
board. * No Extras needed — Plug-in and go. * Kansas City Tape
Interface on board. x Free Sampler Tape including powerful Dissampler

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

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £249 + vat

Build, Understand and Program KIT ONLY £199 + vaT
your own Computer for NO EXTRAS NEEDED

only a small outlay.

lL Specially desigried case for Comoukit in orange/black. With roem for accessories. £28.50 ~ VAT ‘ ]i

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your
commands and programs. By pressing the C key the world of Basic is open to you.

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

Simple Soldering due to clear and concise
instructions compiled by

Dr. A.A. Berk, BSc PhD . fun 10 use.
. B i Because of the enormous volume of users of this kit we are able to offer a new reduced price of £189 + VAT

g

THE NEW TRS80 SURPRISE
- Mo DEL Il Model Il of)aersatt;'?t‘ tsv)i(cr()ea;‘:sa—g(:zlhigh speed.

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

one built-in 8" floppy disk stores an additional one-half million bytes, including the Disk’
Operating System. And you can easily expand up to a four-disk system for, up to two-million bytes of storage.

s

Jesnuinaser - ) 5 Model |l features upper and /ower case letters. Its buillt-in 12" high-resolution video monitor displays 24 lines of 80

LR

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

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

immediately, without any intermediate steps or questions to answer.
Versatility ... plug-in expandability

Built-in input/output capabilities include two RS-232C channeis, and one Centronics parailel port.
Future expansion i1s provided for through four plug-in slots for optional PC boards

32K 1-Disk Model Il 64K 1-Disk Model Il
£1999.00 - VAT m-m + VAT

3 DISK EXPANSION

6’\
BOOK per Drive gives total of 3 \&
1.5M Byte for only £1399 . var

e

normal characters The profesional 76-key keyboard {with “calculator’’ keypad) includes advanced functions such as
You get the enhanced Level [l version of TRS-80's already-famous Level Il BASIC language and “TRSDOS" operating

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

COMPSHOP than anywhere else? COMPUTER SYSTEM + VAT

* LARGER STOCKS — we hardly ever run out
* GOOD SERVICE — we give extended warranties on all our products.
* EXCELLENT REPAIR SERVICE — Through Compucare we repair and maintain most
makes of personal computers.,
LAST YEAR WE SUPPLIED TO THE PUBLIC — LARGE & SMALL
16,000 Television Games & 7,000 Computer Systems ﬁ

Pn:»gmmTM cartridges!

games that made Atari famous.

o

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

Because of the extensive range of spare parts stocked you can usually expect your micro to
be repaired within 10 days for an average charge of £14 labour.

Emergency 24 hour repairs can be handled for a £10 surcharge where possible.
_.\Compukits and Nascoms unsuccessfully constructed will be charged a standard £25. e ®

life sound effects. With special circuits to protect your TV,
Cartridges now svailable All at £13,.90 each + VAT

Extra Paddle Controllers *Keyboard Controllers
— £14.90 + VAT — £18.80 + VAT

Why do peoplie buy more from ey | THE ATARI VIDEC £138 e

Atari's Video Computer System now cffers more than 1300
different game variations and options in twenty great Game

Have fun while you sharpen your mental and physical coordination.
You can play rousing, chalienging, sophisticated video games, the

You'll have thrill after thrill, whether you're in the thick of a dogfight,
screeching around a racetrack, or dodging astercids in an alien
galaxy. With crisp bright colour (on colour TV] and incredible, true-to-

Basic Maths, Airsea Battle, Black Jack, Breakout, Surround,
Spacewar, Video Olympics, Outlaw, Basketball, Hunt & Score*,
Space War, Sky Diver, Air Sea Battle Codebreaker*, Miniature Golf.

_,‘/ Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
& cheques and postal orders payable to COMPSHOP LTD., or phone your order guoting @
D | BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. =N
CREDIT FACILITIES ARRANGED — send S.A.E. for application form. il
R R 14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
/ { \ Telephone: 01-441 2922 (Sales) 01-449 6596 . ' -
‘! - OPEN - 10 am - 7 pm — Monday to Saturday I:IIM . COMPUTER
i . miw WENOW OPEN ALL DAY SUNDAY — For Shop Sales Only # ° :COMPONENTS
‘o a m; Close to New Barnet BR Station — Moorgate Line. (Part of the Compshop Ltd. Group)




i

A 63-key ASCIl keyboard with 625-line -
TV interface, 4-page memory and
microprocessor interface. Details in

our catalogue.

Our catalogue even includes some
popular car accessories at marvellous i
prices.

A 10-channel stereo graphic equaliser
with a quality specification at an
unbeatable price when you build it
yourself. Full specification in our
catalogue.

These are just some of the metal cases
we stock. There are dozens of plastic
ones to choose from as well.

See pages 52 to 57 of our catalogue.

A

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

-

you must not be
without. Over 280
pages —some in full
colour-it'sa
comprehensive
guide to electronic
components with
hundreds of
photographs and
illustrations and
page after page of
invaluable data.

Our birmonthly newsletter contains guaranteed prices.
special offersand all the latest news from Maplin

Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our-catalogue.

A digitally controlled stereo
synthesiser the 56005 with more
facilities than almost anything up to
£3,000. Build it yourself for less
than £750. Full specification

in our catalogue.

A superb range of microphones and
accessories at really low prices.

Take a look in our catalogue —send the
coupon now! C

~ An attractive mains alarm clock with
radio switching function and battery back
up! Complete kit with case only £18.38
(incl. VAT & p & p) MA1023 module only
£8.42 (incl. VAT).

AR

ELECTRONIC SUPPLIESLTD

|

—

=

-

, ™ . :
‘Y~ Postthis > -
=" coupon now for your ~
copy of our 1979-80 0
catalogue price 70p.
Please send me a copy of your 280 page
0 catalogue. l-enclose 70p {plus 37p p&p).
-7 |f {am not completely satisfied | may return the
ﬁ catalogue to you and have my money refunded.
! If you live outside the UK. send £1.35 or ten
International Reply Coupons.
i enclose £1.07.

0.
O.

A superb technical bookshop in your
home! All you need is our catalogue.
Post the coupon now!

A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our
catalogue.

N

‘/ Add-on bass pedal unit for organs.
Has excellent bass guitar stop for
guitarists accompaniment.
' Specification in our catalogue.
=
All mail to:—

PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554000.



RETAIL
MAIL ORDER
EXPORT

ALL PRICES
INCLUDE VAT

AUDIO AND

TEST EQUIPMENT
CENTRE

Telophone your order with Access and Barclaycards
or send cheque with order.

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

SCOPES — (UKP/P £1.50 ea.)

HAMEG = T
HM 307-3 10MHz single beam o 1;0.:00 -~

HM 312-8 20MH7 dual rrace . g 287.

HM 4124 20MHz sweep delay . 402.50 FREQUENCY
Super 8 6MHz single beam 3 . 186.00 COUNTERS
Super 10 1T0OMHz dual trace .. ... .... .. . 239.00 MAX 50 50MHz 6 dtgu
4028. Scope x 25MHz dual trace . 41400 pocket counter F

PROBES 15.40.x 1010.50x 1 8.50 MAX1M100MH18d|g|l
SINCLAIR 10MHz Miniscope 169.85 partable counter 88.78

MAX 550 550MHz 6 digit
08.00

lTAL “ L £TE“ pocket caunter
DM23S Sinclair porable 3% digit LED . ... ... 5288 | S0OMMZProsalerior o
PDM36 Sinclair Pocket 3% digitLED ... ... ... .. 31.90 B -

PFM 200 Sinciair 200MHz
. Pocket Counter B digit 53.00
OPTO7000 7 digit, 600MHz
Ponable 1HZ RES wnth !
N/CADS 139.95

DM350 Sinclair 3'%4 digit 74.45
DMASO0 Sinclair 4% digt f With 10amp range 106.45
{30Kv Probes 18.00. Msins . aptors 3.60. DM carrycase 8.95)

M1200 Bench Portable 3% digit LED. Resolution 1pA/0.1mv/
(OIONONN wexewggl - el e e oo -kl .. 67.50
938 Data Precision 3% dugn hand-held LCD {2 amp AC/DC) ..
198, Low cost 3% digit general purpose LCD

197. Pocket Low cost 3% digit LCO . . .

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC
Multi-Range Inssuments featuring AC/DC volts. DC current. Resistance Ranges all with mirror scales
except T1/17-2/T12/TM3A (TM3 AC volts only). some with AC current. atc

TM11 incredible 120 Range Electronic Muiti-meter .
TM38 AC Micro voltmeter 3MHz >4 Megohm

.. 158.00
. 161.76

TM3A AC Micro voltmeter 3MHz >4 Magohm R ... 136.80
IS0TA 100k / volt 23 Range (plus transistor checker) Large scale as
PROE 20k / voit 26 Range. Large scale

7081 50k /volt ‘36 Range Multi-meter . . .

TmiBOO 30k / volt 22 Range Multi-meter (plus Cummu»ty Buzzev)

S8OR 20k /voh 52 Range Pockat Multi-meter

7200 20k / voit 22 Range Double Multi-meter

Micro®0 20k / volt 26 Range Pocket Multi-meter

RE132m/171-2 20k / voit 16 Range Popular Multi-meter

LT22 20k / volt 18 Range Pocket Multi-meter

LT101 1k/volt 12 Range Pocket Multi-meter

RE142m 20k/volt 17 Range Multi-meter . .,

YN3ISOTR 20k / volt 19 Range Multi-meter plus transistor check

AT208 50k/ volt 21 Range Multi-meter

AVO 8s and a large range of replacement toats l-du in nock

GENERAL EQUIPMENT

NEWS: Digest

Cat Corner

Let’s kick off with the Vero
contribution to Cat Corner. The
new edition of the Vero Elec-
tronics Complete Packaging
Catalogue is now available. The
300 page catalogue is divided
into 23 separate sections
covering Vero’s extensive
range of electronics packaging
products. The product section
and a copy of the latest price
list are included in a smart ring
binder. You can get your copy
from the Sales Literature De-
partment. Vero Electronics Ltd,
Industrial Estate, Chandler’s
Ford, Hampshire SO5 3ZR.

Hamlin Electronics have a 24
page manual covering solid
state relay applications with
device specification and selec-
tion information and a guide to
troubleshooting relay-based,
circuits. Typical circuits are
included to illustrate different
applications. Each type of relay
is defined and described in de-
tail as are all the relevant elec-
trical parameters. If you're a bit
confused by relay lingo, don’t
worty, there's even a glossary
of terms. This handy little relay
bible is available from Hamlin
Electronics Europe Ltd, Diss,
Norfolk IP22 3AY,

From Cyril With
Love

We know from our mail bag
that the UK edition of ETI is
read all over the world.
Recently we received our first
fan letter from Russia (a red
letter day?). The demand for
ETI behind the Iron Curtain is
so great that the USSR Natio-
nal Public Library for Science
and Technology have asked us
to send them a copy every
month. I wonder if they have
an ulterior motive. ‘Here is the
news for 1999 — this morning
five thousand String Things
swept across the Central Ger-

man Plains, dessimating Nato
forces. British Centurion tanks
were no match for Soviet air to
ground flash triggers. Ground
troops had been thoroughly
trained on Ambush simulators.
We believe their operations co-
ordination computer is called
Triton.’ Just a joke, comrades.
In return for a monthly
Moscow air-lift of ETIs, the
library have kindly offered us
our choice of over 500 Soviet
periodicals. They are all listed in
a handy handbook . in Rus-
sian. Now, we're not devas-
tating decoders of Cyrillic
script at the best of times, so, to
put it bluntly (Anthony who?),
Houston, we have a problem.

CNHUCOK COBETCKHX H3LAHHH,

npeanaraempix Tocypapcrsennoft myGanunok
HayuHO-TexHuueckoi Gubauorekoit CCCP

12 volt %" Heavy Duty Drilt s .. 12.80

tuner. 6.50 (UK P&P 50p)
As reviewed by 'Popular Hi-Fi’, July "79

Midrange Flared Horns

$E260 Signai injector . .. . 5.15 GENERATORS
TET Sgnal Tracer AF/RF ... 9.9B TG 152 Series 3Hz 300kHz Ranges
SWRB0 SWR/Power Meter 19.50 TG152D . 86.25
LP30 30MHz Low Pass Filter . ... ... 4.95 TG1520m (with meter) 107.50
CX3A 150 watt 3-way AE Switch . 7.50 TG 200 Senes RC Oscillators Sine/ Square output.
DC28kV 100 Meg HV Probe . . . 11.95 1Hz-1MHz 12 Ranges
DRS10 36 Value Resis, Box ..3.95 TG200D 113.95
RP1240/24v0/1ampP/S Stabitised TG2000m (wuh meter) 139.50
RP324 0/24v 3 smp 42.00 TG 200Dmp (meter & fine contral) . 145.90
RP230N 0/30v 0/ 1 amp. P/S Twin 4001 Digital Pulse Generator O 5Hz- SMHz .
Meters e 25.00 105.00
TR1000 Transistor checkar in/out circuit 11.98 2001 Function Generator-Sine/Square /
MODE3 Signat injector . . . 8.65 Tnangle/TTL . 88.00
€3022 Transistor / Diode Checker 19.98 $G2030 (RF) 6 bands 250KH2.300MHz 49,95
3101 Clamp Meter 0/ 1 K ohm. 0/1 50/ AG761 (Audio) sine 19Hz-220Hz squave 19Hz
100KH. y
’wagglseveg :CF;olh;‘se?‘/’ZAO.O o . 3::: ARF3°0 (RF- Audio) 18H2-200MHz 7l SO
SWR10 SWR Meter . 12.50 -
MS319 2x 100 Wart Audio Watt Meter . 13.98 PROTO BOARD IN STOCK
“500V Megohmeter 500 Megohms 51.00 KITS PR 69.20, PR 100 11.80.
*22 Aemp Vanable Transformer . . . 21.95 SEPARATES EXP300 6. EXPE0O
6.50, EXP350 3.48, EXPE50 3.98
DRILLS DRILL KITS —
9 to 12 volt Operated, 4"’ max. LOGIC PROBES AND .
SMALL DRILL with collets . 8.85 MONlTORs
MEDIUM DRILL with 3 collets ... 9.0 LT2000 Econorny Probe. 10MHz . . . . 11.96
SMALL ORILL with 20 driflsetc. .. 13.95 LM Monior circuit powered 33700
SMALL DRILL with 6 P/ C drills 12.95 LP1 Probe 10MHz 35.50
MEDIUM DRILL with 20 drills etc 16.95 LP2 1.5MHz 20.50
MAINS Eliminators .. ... - . 9.95 16 Pin IC 1est cli i
VARIABLE Speed g 13.98

TV SOUND TWEETERS
High quality TV sound from your Hi-Fi. Up to 100 watts each. No x-over
Simply plug irto aerial socket of your FM 'Fegfadoﬁgns 4.98 each

*{P/P 20p par 1 or 2, 30p per 3(0‘)

™11
CALL IN AND SEE FOR YOURSELF

[“PRICES CORRECT AT 1/1/80

AUDIO ELECTRONICS

301 EDGWARE RD., LONDON W2 1BN
01-724-

MNEW BULK PURCHASE
GEC 10+ 10 watt
Tumar/Amplilier.

MW/LW/SW/Slerse . Suppiied
a3 two wasy o comsect units.
£21.95P5P £1.50

WE SELL
Kef. Seas, Audax, Fane,
Goodmans, Motorola,
Peerless
Speakers /Kits, etc
Also irons, Tools, etc

TMKSC“)‘O‘

RES!
ADD\M\N Rl

3564. OPEN 9-6, MON—SAT.

ALSO AT 248 TOTTENHAM COURT ROAD, W.1
—

£OK YOU!

CATALOGUE

£ND STAMPED
st 116/2UK)
SED [N\IELOPE

R COF’V NOW

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

no oGmMeHy
ﬁ;{l& HaumeroBaHue H3NaHHA nll:l:::gr"b
1 Asnactpoenne, Brimyck PedepatusHoro xypna-
na «BoaayurHelfi TpaHCHOPT» 12
2 | AsmuaunouHble m paxkeTnsle asuraTend. OTnenp-
i Hbiii BeIMyck PedepaTHBHOrO XypHana 12
3 ABHauns H KOCMOHaBTHKa 12
4 ApTOMaTHKa H BblyMcauTennHas TtexHuka (Or-
i JaBJCHHC Ha aHIVIMHCKOM s3blke) 6
5 ApTomatHka u Tenemexauuka (OraaBienne H
pe3loMe Ha aHIMVIMIACKOM f3biKe) 12
6 ABTOMaTHKa H TeJeMexaHHKa, Buimyck Pedepa-
THBHOTO JKypHafla «ABTOMAaTHKA. TeseMexa- V
HEKA M BBIYHCIHTENbHAsA TeXHHKa» 12
7 ABTOMATHKA, TeJeMeXaHHKa H TBA3b 12
8 ABTOMATHKA, TeJEMEXaHHKA W CBA3b HA IKeJe3-
HbIX goporax, Bbinyck Pedepatusnoro xyp-
Hala «Kene3HonopO&KHbBIH TPaHCIOPT» 12
9 ABToMaTiyecKas cBapka 12
10 Astomatuka (Ha ykpasuuckom ssbike. Ornasre-
HHe H pe3loMe Ha PYCCKOM H  aHTVIHACKOM
A3bIKaX) 6
11 ABToMeTpust 6
12 ApToMoGHAeCTpoeHHe, Bbilyck PedepaTusHoro
KypHana «ABTOMOGHALHBII ® TOPOACKOH
TPaHCHOpT» 12
13 ABTOMOGHAbLHAR MPOMBILIIEHHOCTh 12
14 ABTOMOGH/IBHBIE LOPOTH 12
15 ABTOMOGHALHBIA TpaHcropT 12
16 | ApToMobH/abHBI TpaHcmopt Kasaxcraka 12
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TRANSISTORS
P
AC125 20  BC213L
AC1286 20 | BC214
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND AC127 20 | BC214L
MAIL ORDER, CALLERS WELCOME e s | e
Tel. Watford (0923) 40588/9 :g:‘_jg ;: %gg
\WLL C CES BRAND NEW., FULL SPEC. AND FULLY GUARANTEED. ORDERS | .cv17 40 8C338
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ | acvis 40 BCa41
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL | ACY19 4 | BC4s
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | ACY20 ol o
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS ACY22 40 BCEA7
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. ACY28 40 BCEAS
] ACY38 78 | BC548C
v AT Export orders no VAT, Applicable to U K. Customers only. Uniese stated otherwisa, sl ACY41 20 RCBE8
prices are exciusive of VAT . Plsase add 18% to all prices. ACY44 30 BCE57
Wa stock thousands more items. It pays 1o vielt us. We are situsted behind Watford Footbell Ground. | o100 29 | BCSSE
Nearsst Underground / BR Btetion: Watford High Strest. Open Monday to Baturdey. Ample Frae Car AD1E2 42 8CY30
Parking space avalleble.
AF114 B0 [ BCY39
POLYESTER CAPACITORS: Axisl lead typs. AF115 2t BCY40
' 4O0V: 1nF, 1n5, 2n2. 3n3, 4n7, 6n8, 10n, 15n Bp; 18n 10p; 22n, 33n 11p; 47n, 68Bn 14p; 100n 17p; AF118 80 aCv42
160n, 220n 24p; 330n, 470n 41p; 680n 48p; 1uF C4p; 2,2 82p. i1 AF117 80 BCY?70
160V: 10nF, 12n, 38n, 100n, 160N, 220n 11p; 330n, 470n 19p; 680n, 1uF 22p; 2.2,F 32p; 4. 7uF 38p. | AF118 86 | BCY7!
1000V 10n, 15n 20p; 22n 22p; 47n 28p; 100N 38p; 470n B3p; 1, F 178p. if:jlgg 3?: | ﬁ?’g
POLYESTER RADIAL LEAD CAPACITORS: 280V ULTRASONIC AF18B i) BC124
10n, 16n, 22n, 27n Bp; 33n, 47n, B8n, 100n 7p; 150n 10p; 220n, TRANSDUCERS AF239 42 | BD131
330n 13p; 470n 17p; 680n 19p; 1u 22p; 15 30p; 242 34p. 40KHz 380p pr. ASZ21 80 BD132
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in uF). _ BOOV: 1040p; 47 88p; 260v: 100 | SC107 10 | BD133
88p: 83V:0.47,1.0,1.5,2.2,3.3,4.7, 6.8,8,10, 15, 22, 8p; 47, 32, 11p; 63, 100, 27p; BOV; 50, 100, | <0 10| 80138
220, 28p; 470, 32p 1000, BOp; 40V: 22, 33, 8p: 100, 12p; 2200, 3300, 88p; 4700, 88p; 38V: 10.33, | < oo so | 85337
7w; 330, 470, 32p; 1000, 50p; 28V: 10, 22, 47, 8p; 8O, 100, 160, 8p; 220, 250, 13p; 470, 640, 26p; | < 8- 12 | 80138
1000, 27p; 1500, 30p; 2200, 48p; 3300, 82p; 4700 74p; 18V. 10, 47, 68, 7p; 100, 125, 8p; 220,330, | o< 50 0 | BD13g
14p; 470, 18p; 1000, 1500, 20p; 2200, 34p, 10V: 100, 8p; 840, 12p; 1000, 14p. B 100R 12 | BD140
TAG-END TYPE: 480V: 100, F 180p; 70V: 4700, 188p; 84V: 3300 1:08; 2500 98p; BOV: 4700 180p; | o<, 00" 12 | Bo144
3300 108p; 2200 98p; 40V: 15,000 399p; 4700 120p; 4000 $2p; 3300 93p; 2500 BEp; 30V: 4700 | - v 20 | ap145
TANTALUM BEAD CAPACITORS | POTENTIOMETERS: Rotary, Carbon, | COMPUTERICs | BC117 20 80378
'38V: 0.1uF, 0-22, 0-33, 0-47, 0-68, | Track. 0.25W Log & 0.5W Lin. 4700, | 2102.2 228 BC119 2% BD434
1-0, 2.2uF, 3-3, 4-7, 6-8. 28V: 1-6, 10. | 6800, 1KQ & 2K[ (Linssr only} Single | 2111 186 BC140 38 BDB17
20V: 1.5. 18V: 104F 13p each. Gang 2991 2112.2 280 | BC142 3 | 80695A
18V: 15, 22 28p. 47, 100, 22040p. | 5K0-2M0 Single Gang Log & Lin. 27p | 2114 449 | BC143 30'{ BO696A
10V: 15, 22, 33, 20p; 100 38p. 5KQ-2MQ Single Gang D/P Switch 88p | 2708 878 BC147 B BF115
8V: 47, 68, 100 30p; 3V: 100 20p. 5K(1-2M() Double Gang Log & Lin  78p | 27L08 898 | BC147B 10 | BF154
. - - 2716 €24 | BC148 8 | BFiGS
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 4116-16 1028 8C1488 10! BF1687
100V: 0001, 0002, 0006, O01uF @p 0-25W log and linear values 80mm 4047 780 BC148C 10 BF173
0.14F, 9p. 0-2 11p. 80V: 0.47uF 12p | 10K(-500KN dual gang sop | B1L395 125 Sl 19 El':;g
_ l'“"&%?'ﬁ'&;g SOV . Self Stick Gradunated Bazels 28p 2 tSQ? 138 ety >3 BE180
angs: U-5pF to 10, P 2 AY-3-1016 550 BC1867 10 BF154
0-016uF, 0-022yF, 0-0334F B | O Lt e AY-5-1013 388 ]| 8C158 11 | BF185
0.047uF Bp;  0.1uF, 0.2uF Tp | o W R RIS VOrEs AY-52376 920 | BC159 11 | 8F196
- | S Homoms . 70 | mc1488 88 { BC160 42 { BF197
SILVER MICA (Velues in pF) 3-3, 4-7, | 0-25W 100(1—3-3M(] horiz. larger 10p MC1489 80 BC167A 11 BRE198
8-8, 10, 12, 18, 22, 33,47, 50, 68, 75, | 0-25W 20001—4-7MQ Vert. 10p [ a4t ees | BolgsC 12 | BFio9
B2, 85, 100, 120, 160, 220 $9p each ' o -
_ = MC14412 1080 | BC169C 14 | BF200
260, 270, 300, 330, 3680, 380, RESISTORS — Erie make 5% Cerbon | Mx4027.2 470 BRC170 1.3 BF224A
470, 600, 800, 820 18p each | Miniature High Stability, Low noise 4 MK4027-4 180 BC172 11 BF244R
. - | : 17 1
POLYRTYRRNE CAPAGITORS. W 2.204.7M  E24 1 | Ro32513 -sse | B8cirs 18 | 8F256B
10pFto InF8p; 1.5nFtod7nF 10 Vi 2. 2004
W 2.20-4.7M E12 2  1p SFF96364E 1080 | BC182 9 | BF267
MINIATURE TYPE TRIMMERS IW 2.20-10M E12  Bp SFC71301 820 | B8C183 @ BF258
2.5-8pF; 3-10pF; 10-40pF 2%Metal Film 100-1MQ}  8p  4p TMS4035 260 | 8C184 & BF269
§-25pF; 5-45pF; 60pF; 88pF lgﬁbﬂfwiﬁm-i:ﬂ EeS oD ... . | TMs403s 250') BCI182L 10 | BF453
. price applies to Resistors of sach | TMS4045 1083 | BC183L 10 | BF3381
COMPRESSION TRIMMERS ~
3.40pF; 10-80pF, 25-190pF  30p foriror ned values eoil o 280 AiE2T 28 | Betas
100-500pF 48p ~ 400-1250pF B8 T M,
THERMISTORS: VAI034, 1039, | 280CPU4AM 1098 7' BC212 B BFR30
GAS & SMOKE DETECTORS - 1040, 1085, 1056, 1058, 1066, 1067, | 280 P10 880 | BC212( 10 BFR40
TGS B12 813 418p; Socket 28p | 1098, 1100 24p eech. | 280 CTC 887 | BC213 g BFR41
JACKSONS VARIABLE GAPACITORS | DIODES |BRIDGE LINEAR ICs | CM7566 89 ] nes6rv 170
Dielectric 0 2 385pF with slow 202 -5 | LD130 482 1 NE570 378
100/300pF 180p motion Drive  348p § aa118 {RECTIFIERS 700 14pin 38 | L3586 98 | NE671 420
600pF 188p 00208/176 288 {an716 18| (st 709C8pn 38 | LMIO 326 | RCA136D 120
6.1 Ball Drive W owithslow 1gyio0 24 {11:';: E&:’Hl 25 710 g7 [ LM301AP 30 | sAD1024A 1380
4511/DAF  118p  motion drive BY126 12} 1A/100v 22 | 72314pin 38 | LM306T 110 | 5G3402 288
Dial Drive 4103 C804-5pF: 10. 15; BY12?7 12| 1a/200v 28 ! 733 gp | LM311 98 | SN76003N 170
6:1/36:1 880p 25 50pF 178p [ cRO33 187 1A 400V 28 [ 7418pin 37 | LM318S 198 ¥ sn78013 170
M324A es -
Drum 54mm 100, 150pF  288p | oag 7| 1a/600v 34 | 741705 st b SN76013ND 130
0-1-385pF  248p - L' 3x310pF B98P l0ad7 12| 24 50y 38 | 747Clapin 70 | LM33S 70 | SN76018 148
00 2 36bpF 278 00-3x25pF  430p | 0A7D 12§ 2a/100v 44 | 748C 8pin 3g | LM348 80 | sN78023 170
S FCHON Toa7a 18 7538pin 180 | LM349 128 | SN76023ND 130
1uH.4.7.10.22. 33..47. 100. 200. 470 | ©A81 18} 24,400v 83 | 810 189 1 ' Mag0 g0 | SUB0aN 178
750, 1mH. 2.6, 5. 10 Mpeach |OCAB5 14| 24,600v 68 | AY-1-0212 880 | HESSV PHEOlish  f21m
43mH. 100 80p sach gAgﬂ 71 4A/100V 72 :3::%;3“ ;:2 'ngaz :;:- g:;g;g'}N :::
A9 7 A1
VEROBOARD 01 0.15 0.15 |0a95 8| aa/400v 79 | Av-15050 190 | LM386 98 | sn76a77 228
. s (copper clad) (plain) 04200 O] 2a/600v 108 | AY-1-5051 145 M389 :g SN76860 90
2V x 34 46p 39p 24p |0A202 8] 4ass00vi20 | AV-1-8721/6 196 | MeBE oo | 3racas 289
2% X §"" B8p B0p 31p |ING14 41 ga,100v 73 [AY-31270 840 | oo0n 80 | Taa060 20
3% x 3% BSp S0p — IN916 8| ga/200v 78 | AY-38600 390 | NN ol B T
3% x B" 62p 67p 43p |JIN4OO1/2 8] ga/400v BB | AY-B-1224A 280 | o N » TAAG21AX1 228
2V x 17" 189p 135p 92p |IN40O3 6] gyigs sg |AV-61230 aso | LM 128 | TAAGEIA 168
3% x 17" 218p 180p 120p |IN4004/5 6| vm1s DiL 4o | AV-6-1316 Beo | tM3R14 220 § TAATO0 383
A% x 17" 280p -- 183p | IN4OOG/7 7 - AY.5-1317A 630 | LM13800 128 1 7AD100 189
Pktof 38pins 20pDIP Board 288p | IN4148 4 AY-5-2376 980 | M252AA 780 | TBA120S 70
Spot face cutter 88p IN6aD4 17| ZENERS AY.53500 810 | M253AA 798 | TBA540Q 220
VQBoard 80p |i1S44  20{ Range 2v7to | AY-53507 418 | MCGE3 278 | TBAS50Q 330
Pin insertion tool  120p '3A/100V 18] 39V 400mwW AY.5.3600 topo | MC1204 000 | TBAB41-A12
SBoard 1270p [ 3A/400V 20 8peech § AY-540070 eso | MCI301 78 fBxorBx11 280
EURO BREADBOARD B30p | 34/600v 27 | Range 3V3tc | AV-58100 738 | MC1303 88 | TBAGS! 180
VERO BREADBOARD 340p | 3A/1000V 33V 1.3W ] CA3011 100 | MC1304P 260 | TBASOO 90
_ 0 18p sach | CA3012 180 | MCI1310P 176 | TBABIOD B8
VERO WIRING PE CA3014 537 | MC1312PQ 198 | TBAS20 70
Plus Spool  328p o1S CA3018 as | MC1495 380 | TBAS20Q 260
Spars spool (wire) 80p Combs 7p sach NOISE g 170 | MC1486L 92 ltRagsoa 270
_ ~ zs, 180 | SCRs MC1696 000 §TCAa270Q 220
FERRIC CHLORIL - . CA3023 170
Thyristors | cai028a a0 | MCa302 000 §TCA965 120
11b bag Anhydrous 88p + 35p P&P VARICAPS CA3035 240 | MC3340P 120 | DA 1004 280
DALO ETCH J + spare up Mvamiis | D 5A200V301 ook 119 | MC3360P 120 l71pa1008 310
1ap | 2 8AT00V 3O < o043 190 | MC3401 82 1 TDA1022 878
COPPER CLAD BOARDS 1, BA1O2 2B 0.8AZ00V 38 CA3045 380 MC3403 138 | tDA1024 108
Fibre Single- Double- SRBP * BB104 40 SA100V 32 CA3046 79 MEM780 206 TDAZ2020 320
Glass sided sided 9.5"%85" } pricen a0 giﬁﬂﬂ”’ ‘3" CAR048 240 | MFC6040 87 | 1L061CP 76
' x 8" 78p 90p 80p BB106 40 | 2AB00V,43p} < e 178 | MK60263  8B0 | 1. 062CP 128
B'"x 12" 130p 178p ' BA300V A8 4 MKB0382 880 | TLos4CN 189
,. 8A00V B8 | CASOBOE 70 T 56308 638 f 1071 7%
SOLDERCON PINS HEADER PLUGS TRIACS |asoov 88| CA0E! 190 1 yM5303 638 |ioroce 128
100 B0p; 500200p 14pin 3Bp; 16pin I0p 3A200V 48 : gi;%%ﬁ‘:: E:ggggE 2:: MMB307 1278 | 1 074CN ]
DIL SOCKETS EDGE SAI00v B0 T'12a500v 92 | CA3080a0 398, | MMSIT60 820 | riogic B2
(TEXAS) Low Wire | CONNECTORS: sr400v o4 | 124800V 120 | CA3123E 200 {, -2 0 z?g TLOB2CP 68
prof. VAP | (Boutietype 8A800V 108 |BT106 180 ) CA3130 90 | \eraak 210 | 1ooack 1%
8pin  10p 28p A 56 | 155500 BT116 180 § CA3140 70 | \Ecaa O | TlosacN 130
i 18 i | Ziovey = el iaasov wfCioso ssic7ie 78R wesss a0 | A Toa
pin 2x15 —~
18pin  18p B2p 2:1am 118p 120p | | 24800V "" Hgig :: ICLBO3BCC 338 :E.EESDD agg it %
20pin  22p 88p | 2x22wey 130p 138p | 1EAT00V 280¢H 5700 4 440 ICM7205 1180 | FE2O ING24E 130
22pin 28p 70p | 2x25 way 148p 180p 16A400V 108 INEOS4 38 [ ICM7215 1080 5 396 1 ZNn4DSE 418
24pin~ 36p 78p | 2x30way 170p — | 16AS00V 120 | <N3 ICM7216a) 1980 | NESO2B 410 | 7y10346 200
28pin~ 39p B8p | 2.6 way 184p — | 25A500V 236 ICM7216B 1980 |} NEDS4 428 | ZN1040E 888
| 36pn @ — 108p | 2,80 way 210 — | 25AB00V 295 ICM7216C 1980 | NESGSA 120 *
40pin  BOp 109p | 2x43way 232p — | 728000 120 IcM72178 790 | NESO6 180
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NEWS:Digest

WATFORD ELECTRONICS

THE DIGITAL FREQUENGY METER with a Difference

"0-150MHz 1n & ranges.
Large 8-digit display for high accuracy
Period and time interval facility.

Unit counter up to 99,999,999

10MHz crystal timebase

Hold and reset buttons plus built-in PSU.

All these features and more for less than half the price of an ordmary frequency meter. The
DFM2000 has all its components including the displays, switches and transformer mounted
on one double sided PC board. Assembly is simplicity itself especially since interwiring has
been eliminated. This is a high quality design and will make a truly professional digital
frequency meter that any constructor will be proud 10 own.
Price: Only £64.50 Kit (P&P 65p)
Ready-built and tested £74.50
Probes: Optional extra £8.75

Breadboard’79

To all of you who came along to
the grand electronics extrava-
ganza — thanks for visiting our
stand. To those of you who
didn’t — why didn’t you? Try to
get along to see us next year.
ETI was hard to miss.
Together with Computing

......

T - SWITCHES BUDEROV: - Today and Hobby Electronics
OHIO SUPERBOARD I TOGGLE: 2A. 250% | 14 DPDT c/over 1 we occupied the biggest stand
SPST 28p | JAOPOT 4 : :
Only £188. 00- -DPST Up Y o in the show, much to the dis-
DPDT agp | ApoeZway 2 i
Yes, we are now selling this popular single board 4poleon/off Bdp [ . ".;.HIU'ITON - may of one.of ou.r cm:npetltors
microcomputer at the giveaway price of 5188.80 Due S oaded sop who was dnsplaymg 1ts wares
1o the recent devaluation of US Dollar against £ Sterling, SUB-MIN TOGGLE .| SPSTon/off k 0
we have been able to purchase Superboards at lower ~ | SPchangeover 5@p | SPDTc/over  85p. from a cupboard opposite us.
price. Naturally, we wish 10 pass this price advantage on SPST on/off 54p DPOT 6 Tag 85p We did a brisk trade in
to our customers. Superboard [l is supplied fuily SPST iased 8Sp’ MI"IATURE - . g
assembled and tested to British TV spacification. Also DPOT 6tags  70p | TR magazines. In fact we couldn’t
included 8t no extra cost 4 manuals and a Cassette with DPDT centre oft 79p i =
progremmes._Requires + 5V at 3A and 8 Video Monitor OPDT Biased  118p | Hush 1o Make ;:: stock up the stand qulc‘kly en
or TV with RF Convertor to be up and running. (Data oo ough to keep pace with de-
.sheet supplied. We can also supply the RF Convertor . ROTARY: Make your own multiway Switch H
and Power Suppl\girél(il form ot ready-buit). Adjustable Stop Shatting Assembly. Accom- mand. A?Ol()gles to anyone
8K Microsoft BASIC in ROM. 4K Static RAM — on modate up lo 6 Waters 7
BOARD expandable to 8K Full 53 Key Keyboard with Mains Switch DPST 1o fit 34p who wasn’t at?le to get the back
Upper/Lower Case & User programmability and a lot Break Beforo Make Wafers. 1 pole/ 12 way. number of his choice on the
more. See it for yourself. Continuous demonstration on . 2p/6way. 3p/4 way. 4p/3 way. 6p/2 way da
at our retail shop. 47p y
Specially designed atrractive fibreglass case (VOU Unit Spacer and Screen Sp D]d you see the H()bby Elec-
can be mounted on it) £26.00 ROTARY: {Adjustable Stop) ; ;
Power Supply Kit with RF Modulator £21.76 1 pole/2 10 12 way, 2p/2 10 6 way, 3 tronics’ HEBOT going through
Extra 4K of RAM £35.00 pole/2104 way. 4 pole/2ta3wav 41D i 2 i
RN S0 A g e e Notice how Remaon
CRYSTALS TRANSFORMERS (Mams Prim_220-240V) ’
100KHz 323 | 606V 9.09v;12.0-12v 100mA sp ALUM- PANEL (from WhOm you can get
ss5kH: 383 § VA GOV OBV PCBmounting) m 3A BOXES METERS everything except the elec-
1MH 323 WITH LID i i
o e | AR e p | oo bindo. with boe.stone by using
128MHz 392 Y 11 1
aomiz 392 | 1avisa 12vi6a. 15v-4A 15v-2a: 20V.3A | wreeereetvn oy H"I;',BSOv}l{'l 7 ONELS onef y u:.ng
L e 323 | 24VA: 6v-1 5A 6v-1 54; 9v- 9 Sv-1 A 72 | 5100um 0 carry intormation
1:8432MHz 362 : 6V- -1.6A; QV-1. 1340 | auaxint 72
24576M1. 362 | 12V-1A 12Vi1A; 15V.BA 15V..8A; 20V-6A | sxoueive” 70 g?&o;" leaflets round the gathered
aroam 323 | S VAN G4 0v.2.5A o sa VoA | vl 88 | 0ma throng. In fact, there was a
357954M 198 ; 6V-4A 6V-4A. 9V-2, 2.5A; 12V- ovmt 72 "
JO00MHz 290 | 12V-2A: 15V-1.54 16V.1.5A; 20V-1.2A 20V- - | oen2” 98 OHoma profusion of throngs of all
403zM 323 ; 1.2A; 25V-1A 25V-1A; SOV--BA:’%%V-(% obg | S0 108 0.700mA shapes and sizes throughout
433619M 1 p (50p . 1
Sy Lo 100VA: 12v-4A 12V-4Ac 15V-3A 16V-3 o das 0 p00mA the week at all of the stands.
5185M 323 -2, -2.5A; 30V-1. -1.5A; -
65536M 200 | 40V-1.25A 40V-1.25A; 50v-1A 50V-1A 650p }&Zif,y. f;: 3%\, Thm"g membgrs could.be seen
7680M 323 | (60p pBi). (N.B. pkp charge 1o be added above § 12,537 218 | S28¥ 0 spending their pennies and
PR R Wl 12x8x3" 268 | g 300vAC flashing their cheque cards for
:g%:z 3z3 VULTAGE REGULATORS . — S bags of components, HEBOTS,
bidudad T03 4+ ve —ve L i
AR o S o o] oo |OPTO 475p each radiometers (I bought one
14.3181MHz 300 { 12y 7812 146p 7912 220p |ELECTRONICS myself), breadboards and
18MHz 323, [ 15v 7815 145p -1 m— books.
18432 323 { 15v 781 148p = | LEDs with Chps Ax3Vax1 Vo ookKs.
200MHz 323 TIL208 Red 13 0-504A
27.648M 323 1A T0220  Plastic Casmg TIL211 Grn 17 0-1000A
W
48 OMH. 323 | 5V 7805 68p 7905 7Sp | TIL212 Yel 18
2 0-5004A
100.00MHz 323 12v 7812 6Sp 7912 75p | T1L220 .2'Red 14 595p sach
! 5y 1is s 7915 758 | 27 Green, Yollow e
ETI Projects: | 18V 7818 7918 75p | or Amber 18 =
Parts svailable | 24V 7824 850 Saquare LEDs, Red, 7 Segment Di
for: Click 100mA  TO92 Plastic Casing Grn.. Yel 36 TLI07
icin 5V 7805 30p 79105 85p | TIL32 Infra Red 68 mg}g g g;c\
DFM2000 oY passe & ~ {1s400 265 TIL321.5" CA
Frequency 12v 78L12 30p 79112 esp | ocP71 120 TI322 B CC 1
Mater, 15V 78L15  30p 79L15  eBp g::g :g gt;g;g;'lgﬁ
DM$00, 'LM30OH 170p  LM327 2700 -
Audiophile LM305H 140  LM723 3gp | 2777 i R
Amp, 60W. LM309K  13Sps  TAAS50 50p ISOLATORS 3" Green CA
Amplifier LM317K 360p  TBAG625B 950 1,174 48 & Groen CA
s LM323K S50p  TDA1412 150 friii11/2 86
ystom. Send 1. M325N 240p  78HOS +5/5A896p ] i Di
SAEplueSp  ['iM326N 240p  78HG +510 +24  dTii1e 95 oD Sk Digh| 878
for Ret, e bsop 1711117 110 LCD 4 Digih 975
293 128 4006 68 | 4045 145 | 4097 372 | 4515 195 | 4549 375
295 185 | 4007 15 | 4046 86 | 4098 4516 4553 398
298 168 | 4008 65 | 4047 87 | 4099 145 | 4517 382 | 4552 180
324 240 | 4009 30 | 4048 58 | 4160 78| 4518 63 ] 4555 a4
325 200| 4010 27 | 40s9 26 | 4161 78 | 4519 65 | 4556 4
326 204 | 4011 18 | 4050 33 | 4162 78 | 4520 63| 4557 368
327 288 | a012 14 | 4051 a8 | 4163 78 | 4521 228 | 4558 108
347 1481 4012 36 | 4052 a9 | 4174 82} 4522 149 | 4559 a7s
348 186 | 2012 55 | 4053 as | 4175 4526 65 | 4560 210
352 2281 1015 63| 4054 110 | 4192 90 | 4527 83 | 4561 65
353 228 4016 25 | 4055 0 | 4408 670} 4528 82| 4562 378
365 65| 4017 60 | 4056 110 | 4400 670 J 4529 145 | 4566 155
366 65| 4018 4057 1650 | 4410 70 | 4530 85 | 4560 180
367 85| 4019 32 | 4059 4411 o965 | 4531 135 | 4572 26
368 66 | 4020 70 | 4060 90 | aa12F 1280 | 4532 67| 4580  ses
373 180 | 4021 52 | 4061 1200 | 4412v 1080 | 4534 75 | 4581 297

379 218 | 4026 100 | 4068 15 | 4433 780 | 4543 166
540

260
305 zig|aos0 sof 40 154 220 ILP MODULES

309 230| 4033 95| 4076 67 | 4agov 240 | Full range of these tully guaranteed

::5 :452 4034 199 | 4077 15 | 4501 16 | modules available from stock at the

7 4035 80 | 4078 15 | 4502 57 | WP's advertised prices.

490 180 { 4036 325 | 4081 15 | 4503 42 e

668 182 | 4037 100 | 4082 15 | 4506 46

669 182 | 4038 108 | 4085 52 { 4507 35 | AF MODULATOR 250p

Wideband modulator for computers
470p

Jackanory, Jackanory . . .
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TTLsby TEXAS 74251 140p 4018 80p | 93 SERIES VEROBOARDS TRANSISTORS | BF259 36p | TIP29C 55p.| 2N3054 & 40361/2 400V 200p
7400 e .50 Zeow 4020 oo | 0! 1% S oriach | AC126 25 | BFR39  285p | 1IP30A  48p | 2N3055 4:: 40364 1% 25 400V 400p
74500 @o0p 13278 290p 4020 100p | 9302 175 | 25xa750 Can ase| AC127/8 20p | BFR40  26p | TIP30C  @0p | N3442 140p | 40408 70p |
7401 12p 4279 Mop 4021 110p° | 9308 316p | 5>xe 48p s1| ACi76  28sp | BFRA4I 25p | TIP31A  SBp | 2N3553 240p | 40409  86p
M2 12e 1423 1w 022 o | B 275p | 5o g oI PIPf Lie7/8 28g | BFR79  28p | TIP3IC  82p | ON3SES  30p | 40410  B88p | ZENERS
7403 1ap 2290 150p 4023 22p | 9311 275p | 5 xgin e = AF116 BFRBO 26p | TIP32A 6Bp | ZN3584 280p 40411  300p 2. 7V-33V
7404 14p 74293  160p 4024 S0p | 9312 180p 3';?‘5 , 84p 64p AD149 % BFR81 25p | TIP32C  82p | 2N3643/4 48p | 40594 §7p 400mwW Bp
‘74504  gop (4298 200p 4025 20p' | 9314 168 | JIox 17" 2209 194p| AU S0P | BEX29  30p | TIP33A  90p | 2N3702/3 12p | 40595 108p | W 15p
RO 18, 74365 100p 4026 130p | 9316 28p | oo, 2900 | 40107 200p | BFX30  34p | TIPS3C  134p | 2N3704/5 12p | 40673  7Sp
1406 3p 4366 100p 4027 50p | g321 2250 | ¢t face cirta Bol’ BC107/8 11p | BFX84/5 40p [ TIP34A  11Sp | 2N3706/7 14p | 40841 80p [
7407 2p 74367 100p 4028 Bp | 9322 150p H””‘ P S| Cci09 11 BFX86/7 30p | TIP34C  160p | 2N3708/9 12p 40871/2 90p TRIACS
rabe 17p 74368 100p 4020 100p | 9334 Wop | oovontool  1¥8p| oty zo: BFX88  30p. | TIP35A 22%p | 2N3773 300p f————mew=—-| PLASTIC
2410 15 ;ﬁ?&% 200p igg é ﬁ 9370 2000 1 EDTT; spools 370p| BC149 10p | BFYSO 30p TIP36A 270p | 2N3820 SOp BY127 g: 3A BOOV 68p
7411 225p a374 200p . BFYS1/2 30p TIP36C 3M0p | 2N3823 TOp BYX36-300 6A 400V 70p
74172 g 7415 SERMES ﬂgg f?ol’ r - Combs e gg: g; e :?: BFY56 33p TIP41A 65p | 2N3866 90p OA47 $p 6A SO0V 8%
7414 s0p  /4LS02  16p 2% | Avi0212 800p NE5S31 150p BC172  12p | BRY39  4Sp | TIPA2A  70p | 2N3903/4 18p | DASS 15p | BASOOV  98p
7aC14  gop 741503  18p 4037 M¥p 1 Lyq 1313 6680 NERCE 22h | BC177/8 17p | BSX19/20 20p | TIPAC  82p | 2N3905/6 20p | OA% Op | 124400V 8Sp
7416 27p 741504 18p 4038 120p AY1.1320 320p NESSE 70p BC179 18p BU1O4  226p TIPS4 180p | 2N4037 &5p OAZ1 p 12A 500V 106
7417 27p 74505 25 ﬁ .ﬁ: AY 1-5050 140p ES61B 425p BC182/3 10p gmgg 190p ﬂ”%ﬂ 1% 2N4058/9 12p giggo ;Il; 16A 400V 110p
7420 17 741508 250p P122 1 2N4060 12p 10A SDOV 1
2421 40: JALS 10 g"'; 4041 Bl ﬂglggﬂ mﬂﬂn ﬂgigﬂ minp E’Elgj ;'): BUIO9 226p | TIP142  180p | 2N4061/2 18p | OA202 10p | T28000 1:
7422 220 74511 aop 2 o% | AY51315  600p | NES66 1  BC212/3 11p | BU20S  200p | TIP147  180p | 2NA123/4 27p | 1N914 4
7423 Mp 74513 a0p 00 %W | AY51317A  775p | NESG? 1% aC214 ~ 12p | BU208  200p | TIP2955  78p | 2NA125/6 27p | IN916 7p
741514 72p 3084 B BUAD6 14Sp | TIPA0OS5 T70p | 2N4401/3 27 1N4148 4p
7425 30p CA3019 80p NE571 425p BC237  15p 5
e aop 74515  4Bp 4046 Mop | o 700 Bliass 2000 BC327 16p | E300 50p | TIS43 Mp | 2N4427  e0p | INAOO1/2  Bp
7437 741520 20p 2047 100p E308 50p | TIS93 30p | 2N4S7t @0p | 'N4C03/4  6p THYRISTORS
T T sz sep 08 S | Song 5P | Srrecser  eti a3 1eh | E310  sop | 71x108  12p | 2NS5087 27p | IN4ODS  €p | 1A SOV &Op
o 17 74527 3mp 4049 Wp | i | o o BCA61  38p | MY2501 225p | ZTX300  13p | 2N50B9  27p | INAOOG/7  7p | 1A400V  6Bp
7435 30n 74530 20p 4050 4% | coooo.  goen | Sn7eotaN  te0n | BCA77.8 3op | MH2955 90p | ZIX500  18p | 2NS172 27p | 1NBA0M/3 gl | GSSCw AP
7433 aop 741532 Z7p 4051 p CAB090A0 375p SN7B01IND 1“°P | BCs16/7 sop | MJ3001 228p | ZIX502  18p ING179 ®0p | IN5404/7 19p 8A BOOV  140p
2437 /g 74542  70p 4052 Bp | 0 ; 20p S A MJE340 SOp | ZTX504 30p | 2N5191  8&3p | 15920 o 12A 400V 180p
4053 80 80p SNT76023N 140p ép MJUE? - y— s
1440 17p 7M1S51  28p 4054 180 | oa5,60¢ 100p iy 20p BCoA9C 18y | MJE30SS 70p | 2N696  3Bp | N5245  40p | £ 10220 Voh 164 400V  180p
7441 70p 741S55  30p 4055 1Z5p CAZ161E 140p 5%515 200p BC5578 18y | MPF102  4Sp | 2N697 25p | 2N5296  SSp o Hes Sl 16A 600V 220p
J449A 741573 sop 4056 13%p | <io.eo0 750p MPF103/4 40p | 2N698  46p | 2N5401 S0p | T2 "°% BT106  110p
&0p 4059 A450p TAAG2 1 275p BC559C 18p Transistors  22p
7443 11 74L574  38p B0n CA3189E By MPF105/6 40p 2N706A 20p { 2N5457/8 40p C106D 455
7444 112 74(S75  40p 4060 18 | pac1a0es Mmpmunﬂ- I‘ﬁgﬁa” iy BCY;?IZ ;ai: MPSG531 S0p | IN708A 20p | N5a59  aOp | TP 1 mcrioy s
ja45 100 74576  4sp 2063 12 | o ong 70p | TRAROO 0 3D131/2 60 | MPS6534 SOp | 2N918  4Bp | 2NS5460 @0p | BRIDGE 2N3525  120p
7447 741585 100p 4067  450p | | MPSA12 §0p | 2N1131/2 20p | 2N5B75 280p | 1A 50V 19 ZNSOG60  34p
Tadx. s 74586 40p 4068 22p | 'CLBOSE TR | IBas 9op | BDI39  56p | oLt gob | ON1613 28p | 2N6027 48p | 1A 100v  20p | 2N5064  40p
2450 PP JaS90  eop 4069 20p | (LNLOOY 80p | TCAS40 175p BD140  60p | \ocan0 SOp | 2N1711  28p | 2NB107  6Bp | 1A 400V  25p
Tp 4070 5 85p TDA1004 300p 80189 &0p
7451 17p 7405972 70p 30p . LF358P Top TDA1008 320p BD232 95 MPSA43 S0p 2N2102 TOop JNG247 1890p 1A 6OV 30p
7453 17p 74LS93  80p 4071 22p LM 10C 4250 TBA1010 225p BD233 7sp | MPSASE 32 2N2160 380p | 2N6254 130p | 2a 50V 30p |
7454 17 741596 110p 4072 Lig {M301A | BD235 8 MPSA70 SOp { 2N2219A 30p | 2N6290 88p | 24 100V 35p
P 4073 3 TDA1022 800p Sp
7460  17p 7415107  48p 2Zp | (M3t 120p | TDA1024 120p | BD2a1  70p | MPSUOE  83p | JN2J2JA 30p | ING292  8Bp | 24 400V 4Bp | youD-
7470 3sp 745109 80p  707° 22p | \\M318 200p | TDA1034 80242 MPSUO7 80p | 2N2369A 18p | 25C1172 150p | 3A 200V 60p
4076 107 B 250p 70p SPEAKERS
7472 p /45112 100p Pl m319 2% | TDA1170 250p BDX63B 150p | MPSUAS 90p | 2N2484  30p | 3N128  120p | 3A 600V 72p | g
7473 3ap 7415113 sop 408! Zp | M3 50p DA2002V BDY56 200p | MPSUSS 7Bp | 2N2646  45p | 3N140  100p | 4a 100V 95p <
4082 2p 325¢ 2N2904 2%, B4R 70p
7474 p ASNA aGp LM339 I5p BF200 0C28  130p N2304/5 25p | 3N141  110p | 4A 400V  100p o
4086 72p TDA2020 320p | 32p N 2%" BR 70p
7475 0p 7415122 80p LM348 95p 't BF244B  35p OC35 130p N2806A 24p 3N201 110p 6A S50v  BOp ¥
4089 138p 071 50p IN290 2 8R 80p
7480 5op /45124 180p 40093 0p | m380 75p TLO74 150p BF257/8 32p | R20108 200p | 2N2926  @p | 40290 250p | 6a 400V 120p ’
7481 100p ?jm %g B jggg zg IRTAN 160p Sha a5p TIP29A  40p  2N3053 30p 40360  40p
7482 8ap /5LSI &op LM 709 TLO82 _ s ; s
7483A 90w JA5132 98p 4096 8p | 4reg o | Tie | MemoRies UART LOW PROFILE DIL SOCKETS BY TEXAS
7484 100p 7415133 30p R 3P | (m726 BOp | TLI7O p | 51078 bl W b 2 o
7485 110  74L5136  S5p 4098 107p | 4533 1000 AR 21078 500p | AY.5-1013P 400p 8 pin 10p 18 pn 22p 24 pin  30p
7486 up 745138 78e 00 PO | m7ad i zmﬂu", 2111-2 225p | 1MBA02 500p | 14pn 11p  20pn 25p 78 pin  38p
7489 17%5p 7415139 7S5p E::g? ?32'.; LM747 7:. Hﬁﬁlﬁﬁqﬂ 3200 3} ‘1| 3-2 :g:: TMSB01 INC 400p 16 pn 12p 27 pin 28p A0 pin 48p
7490A E 7415145 120p LM 748 Hp UDNG6184 L
7415147 220p 20102 180p X209 2114-21 600p | CHARACTER
L’iSQA :: 7415148 17859 20103 180p Lﬂggg,g, 2309 LI 20O 100p | 4027 375p | GENERATORS WIRE WRAP SQCKETS BY TEXAS
74934  30p /415151 100p A b LM3909 sl o g 800p ; 3257ADC 990p Bpn  Jp 1Bpn  TO0p 24pin 80p
5 s 745153 eop 20105 98p | oo 1% igggﬁ 400p | 4116 800p | MCME576 €10 | 14pn 40p  20pmn  75p 28pn  110p
7495 70p 7315154 2000 5150 ggn | LM3914 250p | xR2216 675 | 6810 N BT Bl o e B T
74 7415155 -3- LC. T T Ty : '
e e s sy 0108 A7m | UG, L5 | R G | be | SNIASIEAN 1300 | SUTCHES | o SOLOERING
74100 130p /4LS157  60p MC1458 LT ZN419C POA | Toggle
(74104 esp J4S158 sop A0 JER | MCl495L  3s0p | ZNazaE 3o | ROM/PROMS KEVBOARD Logd s0p | C.'5W 400p
74105  88p 74LS160 130p MC1496 100p | 2N 71301 700p | ENCODER CX-17W 415p
4411 1100p 425t 400p AY-5-2376 g9 | SPDT 65p 15W
74107  34p  /ALS161 100p MC3340P 120p 7N 1034 745188 225p CCN-1 415p
45072 120p E 200p OPDT TOp | x25
74109  s5p /415162 140p MC3360P 120p 745287 350p | i 415p
7415163 4503 70p 95H90 800p = DPDT {centre offf BSp SPAR
74110  55p L5 W00 5 VIK50398 750p 11C90 1400p | 745387 350p | TRANSFORMERS Pushtormake  15p E 8ITS
74111 1415164 1m &’ - . 745470 & [pnm 220;’240\,’} C/ACX/CCN “p
70p 4508 50p break 25p
74116  200p /4L5165 1680p 4510 290p VOLTAGE REGULATORS 745471 850p | 606 100mA  88p | pyqp latching SPCO X25 SOp
74118 130p /45166 180p 0 1% Fixed Plastic T0-220 745571 650p | 909 75mA  92p 60p | SPARE ELEMENTS
74119 210p 7ALS1/3 1109 O 80, 1A +ve- —ve 825137 750p | 12012 100mA  85p | < pE DPOT 18p | C/CX/X25 180p
74120 110p 745174 10p o0 5V 7805 €0p 7905 70p | 93427 400p | 0120  12500mA 2BOp | ROCKER SPST 28p | CCN | 200p
74121  2mp 7415175 110p 265p | 1oy 7812 ©0p 7912 70p | 93436 6 0-25V (SVA) 250p
74 4515 300p S0p WAFER ADCOLA JRONS
74127 asp 1S181 320p | 15V 7815 lp 7915 70p | 93446 650p | 9091A 270p’ 1P/ K1000 550p
7415180 4516  110p 12W 45p G
i M s e | e g e e M gan g o -
1 12 L ,
74126 2 7418192 100p 4920 100p CPUs 20-24-30 1A 380" | bl oy picslill
7415193 1 4521  250B | 100mA 70-92 1600 €12 | 3 . | 2PiBW 45p | VEROBOARD
74128 78p 00p %6 “voep SEEOA g20 | 150151A 285 DIP Breadboard
14132 75p /4LS185 140p oV 78L05 30p 79L05 70p Please add 50p p&p charge - 415 % 6 15
4527  150p 6502 £10 CRYSTALS ! 6 270p
74135 7415196 120p 12V 78L12 30p 79112 70p 10 ali marked " above our nor-, ST '
50p 4528 100p 6800 1 OOKH (Suitable for 20 X 14 pin or
74136 TSp /45197 120p o4 Ioy iRLks o 79L15  70p 2000 | mal p&p charge) : 300p | e 16 pin DIL ICs) DIP
74137  SOp 7415221 140p 200 | GTMER REGULATORS 258 1 G802 TeSop 1vER 370p -
45473 1“ TBABZS 20p GOB0A 5 1 ODBMH 17 Breadboard as above with tracks
74141 sOp /415240 17Sp LM309K 135p  78HGKC 72 50p . 7 Op |
4553  450p 2 > | 8085A 1 RESISTORS Hig.s 32768MHz 3 Bhiat] wayGONDECIMN 340p
74142  200p /415241 175 LM317T 05 62 400p | © 2 50p
;:}:? 13 ;dtl:ggjg :g 4560 250p tﬂ?g%“ 5;’@ ?gMSSTZC 13%5p 780 1 1% warbon Filim AMH7 35q’ (Mo track cutting)
4563  250p - 7p  78P05 900y A 8 86723 7MH
74148  1S0p /4L5244 198p g5 40p | OPTO-ELECTRONICS HE 1250 1+ W 1oR 1M 7o/ bocs ‘IOB?MHS g ;oup CONNECTOR PLUGS
74150 100p 1415245 250p P/ opc ; S0p
JA1E 1A 7415247 140p 4583 80p INGT T 7 a5p ORPEO 90p EPROMS one value 18MH:z 300p 31 way Plug 110p
aies  or jasaas qee JoBd %0p | o 130p - ORP6! gop | 17V2A 500p | “WI1OR1OM  Sp/3pes | 26690MHz  210p | 31 way Socket 110p
?4153 13 7405249 140p 4724 250p ORP1 2 SOy TIL78 Top 2516 £29 one value 77 145MHz 210p 5-100 Busboard £12
74155  g0p 7415251 140D 4000 a0n | OPTOASOLATORS <l e | :
74156 i 7405253 140p 40097 90p LD 74 130p TILT13 90p H;"ﬂﬁf / Dreﬂﬁgt%l - - EDGEBOARD CONNECTORS 0.156" PITCH
74157  70p 45257 120p 4404 yq00p | MCT26 100p TIL112 90p SUPPORT Carbon Track Pots 4 . 2% 10 way 850  2x 22 way 135p
;::gg :g ?jtgggg :m 14412 1100p :ﬂEc:;?am 190p TIL116 80p DEVICES 5K-TM Log or Lin g : gﬁ: :g 2 x 25 way 160p
74181 100p /415266 100p ::ggs; 1;& 0125 02 gggg 1m E:EE with Switch ﬁ
74162  100p /A4L5273 178p  y45q99  pggp | IL32 75p TIL220 Red 16p 6820 500p | Dual 726 COUNTERS
74163  100p 745279 80P (ny5inn 3mgy | 110209 Red 13p  TIL222Gr 18p 6871 500p | SLIDER POTS 60mm Track 74C925 475p TIL & ECL
74164  120p JAUS?98 28p 5040y o0y | L2116 20p TIL228 Red 22p 6850 500p | LN 5K 10K 50K, 100K 74C928 600p ME4024 326p
74165  130p ;:é%ﬁ; 2000 (072102 700p | TE212Ye 25p MV5491 TS 120p 8205 320p | : sop | CM72168 £20 ’1‘““51410544 3§:=
e e S36s m INTEREACE e o Uies W | s 225p | LOG 10K sop | SMI2llA 850p | 10231 350p
;11?5 200p .23 1000 G DISPLAYS 8216 225p - ZN1040E 700p
2y < DM8123 178p | 3015F 2 NSB588 1 570p 8224 400p :
74172 450p il :g MC1488 100p | DL/O4 1& L33 600p 8228 525p
20 745373 806 VCIE 6P | D0iew  dag T3 110 | 526y 000 SPECIAL OFFERS TO 31.1.80
Im;g :: L 26310 350p 707 Gr 10p L3212 130p 8253 1200p
200p TIL 3! 1
74176 90p 741S390 180p o100 :g S iﬂ'; 7750 60 zﬁ 0257 1?& a0 £18/100 7803 £5/10
Uil o iit 5445393 :m 75154  175g FND357 120p DRIVERS 8259 1400p g £16/100 7812 £5/10
74178 13 j4lSe68 100y 0182 230p | FNOSOD 120p 9638 200p oG 650p | 2114L-3 £4.50 7905 £6/10
74181 160p 7415669 100p ;5333 37 LNADN?é‘dU :%ﬂp E%J;I'Pﬁ! 18 iﬂﬁp MC14411 1?& 2708 £6.75 e £6/10
74182 741S670 400p Sp 5p 20p 2716 Plus 5V only)  £€21.00 PRP + VAT
80p 76326 37 MAN4640 2 UDN6184 32 MC14412 1 ~ AT Extra
74184A 1S0p 4000 SERIES 75361 3032 1 . L .
%’3}32 150p m 15p 75363  400p ??PE%%E}G;FB;” P PROTOBOARD (R) SOLDERLESS BREAD- 16 KEY KEYPAD £4.00 COMPUTER KITS
Jyifn nmsp Bl 17p 15365  350p o B el £3.15 BOARDS (Reed Switches) MEMORY MAPPED VDU INTERFACE KiT
17p 76451 72p Upto 3 x pin LLS) Socket Stnps Bus Strips Binding Posts mounted LIHF Modulators £3.7%
74180 W0p 4006 96p 75491:/2 96p EXPES0C 26" x 2 47 £3.60 o0 sturdy base plate R ~ ‘ £45.00
o - | a: sed Switches (12VA)  £0.25  SERIAL1 P VDU INTERFACE KIT £56.00
191 90p 4007 18p BT26 250p (Up to 1 x 40 pin 1C) PR6 6x 14 DIL ICs £9.20 |LOGIC PROBE
;:192 %p 4008 80p 8728 300p EXP300 6" x) 17 €5.75 FBI100 1Qx 14 DIL ICs £11.80  MULTIMETERS Sk Et? m'lﬁggimiﬂ??;” g::z
1 : j
?4133 S0p 4009 4&p B8T95  200p (Uto 6 x 14 pin ICs; PB102 12 x 14 DIL ICs £22.95  SUPERTESTER 680R £33.00 GIANT MONITOR BOARD KIT FORELF ! £35.00
4 90p 4010 50p 8797 200p EXPEOC 6" x 2 4 £6.30 PBI03 24 x 14 DIL ICs £34.45 MICROTEST 80R £17.00 4 '
e e o I s 2 2 - . .00 4K STATIC RAM BOARD FORELF il £69.44
e = o 17p  811S95 140p : : s) PB104 32 x 14 DIL ICs £45.95  TMK500 £22.00  ASCI| KEYBOARD KIT £50.58
1 811596 1 The above b -
74197 80p 4013 # S 1% & TESTCLIpS (The above nargs are suitable for all DIL $Cs ) Pocket multimeter £4.75 (Please add 75p p&p to all above items)
%i:gg :g: 4014 B4p B81LS98  140p " :
4015 960 1 11 pin £2.60 oy : We carry a la tock | |
74900 €10 401¢ r‘g i zzg?. 6 bir 55 IE x e ggg Ex-StDCdeehu;HZ: ‘f:dce E;zj”?:?ﬂ ?4rLS T;TLS. FMOS, Linears, Memones, etc. and can normally offer
74221  180p 4017 80p 9603 160p . quiries for volume quantities both from local and overseas buyers.

VAT RATE: Please add VAT at Please add 30p p&p & VAT

15'% on total order value.

TECHNOMATIC LTD.

17 Burnley Road, London NW10

(2 minutes Dollis Hill tube station) (ample street parking)
Telex: 922800

Government, Colleges, etc. Orders accepted.

Access and Barclaycard accepted
Please send SAE for list
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24 HOUR CLOCK/
APPLIANCE TIMER KIT

Switches any appli-

ance up o 1KW on

and off a1 preset tlimes

once per day. Kir con-

g 1ains AY-5 1230 IC

0.5 LED display

Mains supply, display drivers, switches, LEDs

triac PCBs and tull instructions.

CT1000K Basic Kit £14.90

CT1000KB with white box [56x131x7 mm)
Ready-built £22.50

Based on the ICL 7106.
This kit coniains a PCB res--
isturs, presets, capaciloss,
diodes, IC and 0.8" liquid
crystai display

Gampanents are also in-
chuded 10 enable the basic
DV il 10 be modified to 2
Digital Thermometer using a
single diode as the sensor.

INTEGRATED CIRCUITS

555 Timer
741 Op Amp
1= AY-5-1224 Clock
AY-5.123072 Clock/ Timer
#Y-3-1270 Thermometer
ICL7106 DVM (LCD drive)
LM377 Dual 2W Amp
LM379S Dual 6W Amp
LM380 2W Audio Amp
LM382 Duat low noise preamp
LM3B6 250mW low valtage amp
£M1830 Fiuid Level Detector
LM2907 {-v Converter
LM3808 LED Flasher fOsciliator
LM3911 Thermometer
LM3814 Dot/ Bar Driver
MM57 160 (stac) Timer
MM74C811 4.diget display controller
MM74C815 7-segment-BCD converter
MM74C826 4-digi counter with 7-seg outputs
4.50

$566B Touchdimmer

$9263 Touchswitch 16-way
TBABQO 5W Audio Amp
TBAB10AS 7W Audio Amp
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp

Roquires & 3mA 9¥ Supply
(PP3 batvory).

DISPLAYS

DL727 0.5
2-digit CA
£1.50

0.1 Red 89p
0.2, Red 8p
0.2". Green 12p
0.2 Yellow 12p
0.2*" LED Clips 3p

DLIOA {gin compalible wilk

DL7040.3" CCRed .

OL3070.3* CA red pin compaiible

with DL797

DLS4T/DLE%O [pin compatible

with DLTAT /7500 0.8 CA/CC
£1.00

*SPECIAL %1L74 Oplo sslaler

% W 22 ohm. 10M E12 Series
Pack of 10 {oe value)
. 10 Packs {10 values)

400V Pastic Case (Texas)
3A 49p 16A 90p
8A 58p 20A  165p
12A 70p 25A
6A with lrigger
B8A isolated tab
Diac

1. COMPONENTS ARE BRAND NEW

ZN1034E Timer
Alt ICs supplied with data and circuits. Data sheets

MINI KITS

These KITS form useful subsystems which may be
ncorporated into larger designs or used alone Kits
Tnclude PCB short instructions and alf com-
ponemts
TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense lemperature (80' C
max) and triac to switch heater. PCB (4cm sq)
potentiometer, plus all other components included
with instructions.
500w £3.20 1KW £3.50
SOLID STATE RELAY
Ideal for switching mators, lights, heaters, etc
trom loglc. Opto isolated with zero vollage
switching Suppfied without tiiac. Select the
required triac from our range £2.60
BAR/DOT DISPLAY
ODisplays an analogue voltage on @ linear 10-
element LED display as a ba or single dot. Ideal for
thermameters. level indicators etc. May be stacked
1o obtain 20 10 100 element dispiays. Requires 5
20V supply. £4.75
BURST FIRE/PROPORTIONAL TEMPERA-
TURE CONTROLLER
Based on the TDA1024 Zero Voltage Switch this’
kit cortains ail the companents required 1o make a
“burst fire”" power cantroller or a “proportional
temperature’” controller enabling the temperature
of an enclosure to be mainained to within 0.5C.
1 5KW £5.25 3KW £5.55

D TO SPECIFICATION.ADD VAT AT

RRENT RATE TO ABOVE PRICES PLU
LCOME BY APPOINTMENT.

TK Electronics

30p P&P. MAIL ORDER — CALLERS

il

(ET1) 106 STUDLEY GRANGE ROAD
LONDON. W7 20X, TEL: 01-579 9794

NEWS:Digest

Spectral density

£f1un/ B

Standard Crystals

Thomson-CSF can now offer
ovened crystal oscillators, type
PMT P5, with ageing rates as
low as =5 x 10-!° at any
frequency between 4 MHz and
12 MHz. You can choose the
operating temperature and
stability to suit the application.

The oscillators each weigh
180 g, measure 67 x 60 x 40 mm
and are PCB mounting.
Frequency adjustment is by
external potentiometer or an

3 df/Octave

f (ki)

externally applied voltage. The
oscillators feature a very low
signal to single sideband phase
noise ratio at the output, the
typical noise floor being —
150dB/Hz. The initial power
consumption, with a 12 V +5r,
negative earth supply is initially
8.4 watts, but falls to about two
watts steady state at 25°C.

The range of oscillators is
available from Thomson-CSF
Components and Materials Ltd,
Ringway House, Bell Road,
Daneshill, Basingstoke RG24
0QG.

«IIIIINSAND ACCESSORIES
B WA RO MjrRCE | posta
STANDS 4 '
DLDER AVE U J M )P
! , 1
4 U 6" P
) DLDER ¥ U4 P
Access l
PLEASE
QUOTE U
iR 86-88 UNIC PLYMU i
U OSU RAD QUIR o

WHEN
ORDERING
ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

&
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Pil Pan

For about £90 you could have
an LCD digital multimeter with
30 ranges, including five
capacitance ranges and a tem-
perature range using an optio-
nal temperature probe —
namely the PAN 2000.

Other features include
automatic polarity and over-
load display. A nine volt battery

brings 150 hours of digital
viewing. With the half kilo
package you can test 100uV to
1000V and 100uA to 2A DC,
100uV to 750V and 100uA to 2A
AC, 2k to 20M, 1p to 20u and
—50°C to 125°C. 30kV DC is
also available.

The PAN 2000 is availble
from Precision Instrument
Laboratories, Instrument
House, 727 Old Kent Road,
London SEI5.
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Two

Greenbank

Greanbank Electronics

{(Dept T2E) 92 New Chester Road, New Ferry

Wirrsl, Merseyside L62 5AG
(Tel: 051-845 3391)

Eﬁ# e

1 e 1)

Mg

easy to wuse units designed for

the professional and amateur UV-prom user.

Features:

Can erase up to 14 proms.
Special short wave ultraviclet tube.

(preventing pver exposure which may shorten prom life}.
Sliding tray carries proms on conductive foam.

and switching on the tube with the tray open.
“Mains on'” and 'Tube On'' indicators.
Smart textured case.

Complee instructions supplied.

Supplied complete with mains plug and flex,

Model UV141. Price £77.70
Also avaiable without timer as

Model UV140: Price £61.20

PROM WASHING: 50p each prom

COMPUTER BOARDS

The following is an extract from our leaflet ref. ‘M P4’, which is availabile
fres on request (s 9’ x &' SAE helps, but is not assential). See

Micropwocessar section to the right for board prices.

For many people the wide choice of micro-processors now available presents a
difficult choice To understand any particular microprocessor in depth a
development system is almost essential, howsver in the past 1o understand
more than one several separate development systems have had to be
purchased

The reason that separate systems, one for each processor, have been necessary
is due to the fact that individuai microprocessors have theirr own individual
features. in One case {0 access memory a separate read strobe and write strobe
is required, in another a ‘read/write’ line 15 used in combination with a
combined strobe called ‘valid memory address and phi-2°. With some
processors. the same address bus can be used for both memory and
‘input/output ports’, under the control of a memory request Qr an
‘iInput/ output request’ control line. |
Naturally, if a development system takes advantage of any of the particular

unique features of any particular microprocessor, this makes it more difficuit to,

graft some other unrelated microprocessor onto the same bus at a later date.

A Universal Micro System prowvides a basic bus structure on which any one
micro-processor can be connected. The system uses a CPU {Central Processor
Unit) card which is separate from the rest of the system, and this allows the
same memory and interfaces to be retained when a different MPU is used,

The basic system bus consists of data and address buses together with read and
wnite strobes. By locating the data input (Keyboard) and output (VDU in the

memory space then such chips as the 8080 /Z80 family, which normally use

mput / output ports, can now be used without any fundamental change to the -
bus (and as a bonus, users of these MPU's have all the ports entirely free tor

their own purposes).

The rangep;t%.c.b.’s includes boards to implement a memory-mapped VDU,
cassette interface, keyboard interface, PROM programmer, and a number of
RAM and ROM cards. All the cards are of International Size 114 x 203 mm
(414" x 8'") except for the larger power PSU A power supply card. This latter
card is sized so that 1t can be boited to the side of a standard 4"’ chassis module
which is then compatible with the other cards. The cards have a standard
43-way edge connector, with one position used for polarnisation. |

We do not propose to defend the (relatively) small number of bus connexions
{4 2). aganst such standards as the '§100° 100-position bus, The 5-100 bus,

as it ongtnated in America, is bigger and better It~ ore expensive. in the
same way, a Ford Granada s bigger and * ~ord '‘Cortina’, but it
doesn't mean a Cortina i1sn 't good v»' 10Ws — It may even
be better vaiue!

The Imernational Stze ~-
systems. These -

st “"3U° 19 rack

and a vanety of

ustomising their

s the firm 'R.S.
wulty)

1t 1o compete

he purchaser

'd) assembly
WY i
v < s wvirtually
Gto % 1. Y
‘#nt: You
or® ¢ willbe
a §0 W's, or
o
es not
permit \! 9" ere 1o
offer gu éoob 1. oﬂﬂﬁ ad Your
needs, Ir %" . g5 AL 1
As menti > wgf-‘ N (ot ﬁf\ﬁi the
design o) e ﬁd - buﬁ Jte
arrangeme, &l P o e
obsolete ov 90\5 A 9 X
have been pr. 4 *95 £ ﬂﬂﬂ
pattern which “6 o \@e
Often these ca B L
. i
?:Eﬂldlﬁg- AI"I 23 ﬁg -“:51‘ and
Nt Outputhe B es not already
‘Input/ Qutput Re oo s
have this facilit E- .
Of course we kfmm wO‘a,\ | A a0 WOoUIg f_amt clean away al
the thought of cutt, .\53’ .», adding extra integrated circuits

and bits of wire In th . above, but it i3 not for these people that
this sort of system hae -signed. We woutd like to think of this system as
basis on which you van bulld yaur own perscnal design, perhaps as an
allernative to the use ot Veroboard™ or etching your own pcb s |
(Further sections give an outline of each card in turn. Although we have in mind
all sorts of exotic future developments {e.g high resolution graphics, tioppy
disc controllers, dynamic high-density RAM cards, programmable VDU
tormats, colour displays. Light pens. saund generators etc ) we prefer to keep
quiet about them until they actually exist. All of the cards described actually
exist. and at the tme of writing {(September 1973) most are in stock. (We plan
it so they are all in stock. but people will insist on buying them, without carnng
what havoc they wreak 1n our stock control'))
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Frase time variable between 5 and 50 minutes in 5 minute steps

Safety interlock switch prevents the timing circuit from operating

sisewhere.
despaich oa account.)

4042
4001 17p 4043
002 17p 4044
M6 £1.05 A
A007 18p ARk
4008 87p 47
4009 S0p 4048
010 50p s
4011 18p 4050
4012 18p 405!
4013 42p 4052
04 #5p 4033
015 89 40HA
4016 45¢p 0%
417 & 036
4018 By 4057
4019 48p 05
0% 450 4060
4021 gip 061
' 4077 86p 40621
023 20p 4063
&4 560 43l
05 19p §065
4026 £1.80 4{¥h
40727 45p 4067
428 Blp 468
£29 S 469
4030 S8p 4070
4031 E£2.05 4071
0¥ £1.00 072
019 E1.45 4073
0¥ £1.9 2075
43  E1.11 4076
£2.45 077
£1.00 4078
£1.08 4081
£2.45 4082
£1.05 08
80p 4086
74C76  54p | 74CI63

MODBULATORS
UMi11: E3& UHF Ch.36
¥Vizsien Modulaior £2.50
UM1231 UHF Ch.36 Visien
Medalstor wide handwidil
For compiciers sic.| £4.70
UMIZE3 M Seund Sub-
carrior Moduiator £2.50

£1.10
£1.28
£1.34
£25.70
£4.80
£5.15
£15.67
£10.00
£1.09
N/S
N/S

MODE PSUs

AC 57218 Sv/10A, remota semse £63.25 -
iC 82218 Sw/5A, +12v/1A. 124/ 1A

£78.90
AC 92215 a3 8221 bt aise —w/0.1A

£84.30
Typically 70°%  eflicieat.  Dims.
2" x &7 x B'5”

COMPUTER BOARDS
114 x 203 mm fibreglass.
with gold plated edga con-
aector.

Butfered SC/WP CPUET.S5
SC/WP Protobsard £5.95
780 CP\) card £7.50
VI A § 3l £7.50
VI B ¢ of £7.50
YOU ‘G 7 throe £7.95
EPROM Programmer
R T08s) £7.95
4k PROM beard |52043)
£5.95
Bk PROM beard (27083
£7.95
Zk RAM Soard {21023] 1K-
2K £71.95
Bk RAM board {21143) 1K
P £71.95
TAPE inlerface .. E7.50
Keybeard lnisriace £7.50
PSU 5v, +12v. &1 2v board
£7.50
PSU Sv. —12v board £4.95
Further details on request
80
280 CPU 22 MHz)
I60-CTC [2'2Wz]
TBO-P10 [2'2Mz)

sy ol the above 3 chips.]

SC/MP 1| RAM 1/0
SC/MP N [4AMHz)
WS 8154 RAM 1/0

£9.90
£5.95
£5.50
(Add £1 for the AMHz versien of

£3.82
£8.18

MICROPROCESSORS

These cut prices for Amateur Users and Ex
prices available. Mos

£1.50

63p
£1.90
£1.05
£1.06
£3.72
£1.10
£1.45

/S
£2.50
£1.61
£2.12
£2.12
£1.08
£1.06

TERMS, VAT. CW0. Cheques etc payabis to Gresnbank Eigctronics. Add VAT to
al prices al 15° excepl wherc statod otherwise. Post elc: UK 30p [+ 5p VAT =
5p] per order. Export: NO VAT but add 30p [Eirs). 75p (Eurcpe} and £2.50

[Polys. umiversities, govi depts, etc can telephone thair orders

Motorola, RCA

4419 £268 4531  £1.45
M2  £5.00 SR EL27
4431 TBA 534 £5.13
833 £11.32 453%  £369
435 £7.93 4537L £13.23
44  £11.58 458 £125
MU £2.67 £3 9Mp
M5! £2.87 B4 £1.14
452 TBA 4543 £1.59
AAB] £2.18 4549 £3.69
4452 £2 42 4552 £10.55
MONP £6.54 £H53  £3.87
MUOVP E£3.48 4554 £1.19
500 £6.95 4335 18p
4501 17p 4556 8p
4502 9ip $Ha7  £IB6
4513 =T 4558 £1.14
505 £5.71 45  £3.69
4508 51p 4560 £1.84
4507 55p 4551 &5p
4508 €248 4562 £5.33
4510 2% 4566  E£1.58
451 £1.38 1368  £2.38
45172 8ip HE  £257
4514  £2.65 4572 25p
4515 £2.99 4580 £5.74
4516 £1.08 £H81  E262
1517 £3.82 4582 98p
518 €102 4583 76p
4519 51p 4384 23g
4570 £7.08 4585 £1.0%
4571  £1.58 595 £1.20
4522  E1.08 897  £2.32
4524 N/S HB 12865
4526  £1.08 4599  £6.95
4527 £1.52 4700 £1.75
4528 %80

4520 £1.14

45350 85p

740975 £4.84

i
6800 MPU £6.55
0802 MU £9.95
6810 {128 x B RAM) £2.97
GBAID (128 < BRAM]  E3.7H
6820, G821 PA £3.96
6850 ACIA £3.08
MCGE80 £2.64
6502
6502 £12.00
520 MA £5.22
[F it
DOSMAL 1802¢CE £9.85
COSMAC COP 1802E £10.85
(OP 1864 £7.25
STATICS Posity 450n3S)
2101256 x 4 £2.25
21L02-1K x 1 £1.20
2111-256 x 4 £1.75
2112256 x 4 £2.25
2114—1K x 4 £4.39
2IL14—1Kx 4 £5.50
4118—1K x 8
[2708 Compatible} £18.30
MK 4027 4K Z50nS £3.50
MK 4116 16K 25003 £6.95
MK 4816 2K x § £30.52
UV ERASABLES
B4 oK x 8 £10.50
2708 1K x B £8.75
2716 2K x Bsimgle v £23.50
2532 4K x B {Hv) £47.00
PROMWASIING sach Prom
50p {+30p + VAT
UV PROM ERASER
Vil £61.20
IV14} £77.70

741LS iS27 28 | 741876
528 48p | 4878
74500 14p | 74LS30  22p | 741583
74L801 14p | TAS32  27p | T4LSES
TaS02  16p | 741833 39p | JaiS86
4883 1ep | AT 3p | M4LSW
74504  16p | 74838 3% | 7430
Jsps  20p | TALS40 28p | TASQ2
74808 22p | 74842  98p | 741583
T4S09 22p | TALS4T  90p | 741865
TASI0  20p | 7A848  £1.20 | 740586
TSI 22p | TALS49  E1.20 | 743107
74812 23p | 7ALSS1  24p | 74LSI0Q
740813  3sp | TASS4  2Bp | TASI1IZ
4814 75p | 74885  30p | TALS1I3
14515 30p 741863 E£1.50 | 74LS114
WS  20p | TA873  46p  TALSIZZ
74821 22p | Tas7a 4lp | TALSIZ3
T4S26  48p | 741575 A48p | TALSI4

58%

™M
il il
gl sl
& N

-2

2

il gl
L% 1) I &
- g g

232888

TASIZD
T4L3126
7415132
T4L8136
7415138
148139
T4L3 145
145147
7415148
TALS151
14L5153
T4L5154
T4L5155
T4L5156
TALS157
T4L5138
145 164
7418 16!

1418162

.inr immediaie

rt, Note: industrial users — guantity

811.5%5/6/7/4 £1.23
15491 LED driver S0p
75492 82p
D2 £3.99
726 £2.54

MOSTEX VDU SOARD
VAB-2 £123.00

CRY Controller: Uarts
CSF SF.196364E£3 1.30

AY-5-1013 UART TR 1602 £4.00

AY-5- 10134 £4.70
AY-3-10144 £35.80
AY-3-1015 £5.60

CHAR. GEN. KEYSOARD

ENCODER
WECM 6571/4/5/6 £3.50
MCM 66760 £4.75
M 5002 £15.29
f0-3-2513 (v Upparcass] £5.95
DM 8678 CAD/BWF £14.27
AY-5-2376 £9.75
PARMWARE

ZK Tiny Basic for 180

{2 x Z708) £25
4K NIBL m 4 x 2708 £355
NIBL-MM in 4 x 7708 £55
ETIBUG 1 m 5204 £14.95
ETIBUG 2 in 5204 £14.95
KITBUG {1 x 5204) £14.95
MIKBUG 60-7 £13.70
KITBUG MM {1 x Z708] £19.95
SC/MP Rikties

i x 2108} £19.00

VOLTAGE

7805 ; Top
1905 £1.08
1812 97p
1912 £1.08
LM 323K £3.61

60p | 7415163 £1.18
B0p | 745164 £1.14
95p | 7415165  TSp
55p | 7405166 £2.26
85p | 748170 £2.88
BSp | 74LS173 £1.05
£1.08 | 745174 £1.08
£1.70 | 7418175 £1.10
£1.73 | 7418181 £3.98
- 96p | 745183 £2.98
76p | 7415190 £1.40
£1.70 | 7418181 €£1.40
96p | 745192 £1.30
96p | 74519 £1.30
76p | 7415194 £1.66
o6p | 745195 €£1.36
£1.28 | TALS196 £1.00
98p | 745197 £1.40
£1.38 | 748221  96p

DATA

113 page Electromic Prajects lndex 72-77

mﬂ“ Tynasie Libraries)

c3l page ‘A Guide o 5C/MP Programming’ by
Or. Drury [emitram)

tZ) page ‘A Guide te Kithuy' Kemitron)

cZ24 page MBL Relersace Guide Mational]

Data for 4116 [Mestek]

< pags

16-poge data for iMS 8154 HSP-8A/650) (Matieaal)

zll}E- éals for 5C/MP H Matienal)

€

cdh Mﬂ:ﬂ Puini Bisary Arithmetic Nowtings for

c31 page Flonting Point Arithmetic Routines lor
mmm fistings axciuded)

:_}g page COF 1802 Instruction Swmmary
£

| page COSMOS Packet Selactien Giida (RCA)
c21 page COSNOS Digitel Iniagrated Circulls (RCA)

VEROBROARD -
O.UARTZ 0.1” Pitch with copper
sirips
24" 1" [pack ol B} 74p
32. 768Kz 2™ X 3% A
Walch| £3.23 24" % 5" €2p
B0 Kitz £9 98 2% x| 1" £1.88
1000 Kiz £3.62 " X% 62p
200.0 Kiz £3.92 P4t 2 B 6%
204.8 Kz £3.92 B x 17 £.2.40
262,144 Wi £3.82 i %119 £3.14
A7.2 Khx £3.82 0.1* Plsinboard
3125 Kiz £3.92 {no strips)
455.0 Ktz £4.95 A x 2% 8y
1.000 M £3.62 W w5 59p
1.008 MLz £3.92 P % 7.0 £1.96
1.280 Mitz £3.92 Terminal piss  £1.50/500
1.8432 Mtz £3.62 V- DIP beard £1.17
2.000 Mz £3.62 DiP wreadbeard  £2.91
2NS2 MM £3.23 Spel face cutier 52
24576 Wit £3.62 Pu imortion sl £1.
2,500 Mtz £3.82
2 56250 Mtz £3.62 SOLDERCON PINS
2,000 Mz £3.62 0050p 1000 £3.95
12768 Mtz £3.23 -
ISTBAS M £1L8S O SOCKETS
4.000 Wt £2.50 8/14/18 pin
4.032 Witz £3.23 10p/12p/13p
4.096 Wiz £3.23 18/20/22 pla
4194300 Mz £3.23 18p/20p/ 259
4433619z  £1.25 24/28/40 pin
4.808 Mz £3.23 30p/40p/50p
4.000 MK £3.23 24 pia Zars
;ﬁ i £3.23 - imgortion force £8.58
Motz £3.23 -
sosssme 6323 | . OMERICS
5.120 Wit £3.23 _2p/A%
5185 Mz £3.23 -AMPE
5.000 M £3.23 [“ll’m dips)
i 144 M £3.23 CA 3130E B4g
6.400 Mtz £3.23 1 (a3140€ 35p
6 55350 Mz £3.23 UA 741 {Texas) 2p
;.III: ﬂ £3.23
_ £3.23 DMGIT LED D4SPY
7.600 Mz £3.23 ;tiphml.m r.u::|
:Cmm Wiz £3.23 cathede, prims yuality.
lltm g-g NSB 3881 [0.3)  £4.25
&mm Mz  £3.23 Rimipn =
Wi £3.92 LED BHBPLAYS
1:?'1 Wiz £3.92 DL-TOAE/TOTE oz
: u% Mo £3.23 § e/ £2
W8 £3.23 D-47E/750E £1.80
10.700 Mz £3.23 A 508/580 £1.20
:lll.;zm Wz £3.92
000 Mz £3.92 UOQUID C
T £3.92 mePlAY
£3.92 ;
uasemy cazs | XOTINuEmeM
1:% Bz £3.92 i g
, 18.000 ¥z £3.23 CLOCK CHIPS
18.432 Mz £3.23 A5 1224A £2.60
20.000 Mz £3.62 W 50253 £5.50
g&?’;ﬂﬁ £3.23 ¥ wx5M62/50368 £6.50
. £3.92 MO TA440/400) £11.38
m E £3.92
- T £3.23
48.000 Mz £3.23 ,sml mns!
100,000 Mtz £3.23 | m50%5/6/7 EB.TS
115000 Wiz £3.23 | wx 503889 £8.20

Note: in this section all data books
are subjoct to (% VAY. For posiage
see Terms' 2t top of page.

| sl it |
=
a8

page COSMOS Databesk MCA

&

g
&€

data for Mk 4118

PP T T IT

page COP 1802 NPU User Manual (RCA)

| g

page COSMAC MPU Preduc! Gulde [ACA)
pge Underdinding

(903 RCA]

™

REVISED Z80 DATA PACK £14.95
The comfonis of this data pack have chaaped. it new
inclwsios dain in bound velumas, sud alsa covers tame
dhor microprocessars as well. Regretiably the beoks
cansei ha supplied saparatsly. as we are lorced o hay
the packs complete. Contants:
g?ﬁm 780 Programming Masual

fage Micrecomputer Compoaent Data Beek
cZ5-page 180 Micro Refersace Manuai [pecket size)
¢13)-page Micrecomputar Systems Dota Bosk

c45(-paga Memery snd Desighars Guids

c50-page Finite Strte Fantasies (Carteens puth

pregramming oh humas lavel] [Matrix Press) £2.00
225 pags Home Computars: 2'0 Quastions and Answers.
vel. |: Hardware by Rick Didday {Diithivm] £5.70

¢ 175 page Home Compuiers: 210 {(uestieas and Answers.

Vei. 2: Seftwarse by Rich Diday Dillthium) £4.93
C175 page Home Computers: Boginners Glossary amd
Guide by Miller amd Sippl [Dillithivm] £4.95

¢104 page 8080 Machine Laxguage Programming tor

baginners, by Ron Saniore [Dilithiva) £4.95

c2Z5 page Umiersinnsing Computars by Paul Chirkan

) lithi £6.50
7418240 £€2.36 | 74LS283 £1.92 | 743375  £1.80
7418241 £2.32 | 7415290 £1.28 | 748377  £2.12
TAS242 £2.32 | TAS78) £1.28 | 748378  €1.84
7418743 £2.32 | 748205 €1.85 | 748379 €215
7408744 £1.70 | 7ALS?98 £1.68 | 7405384 869
7408245 £2.70 | TALS324 £2.40 | 7A13386  .86p
7408247 E1.90 | TALS325 £290 | 7418300 f£2.%
74087248 €190 | 745326 £2.94 | 748393 £2.30
745249 £1.90 | 7418327 £2.86 | 743395 £2.18
1418757 £1.34 | 74837 E1.48 | 745396 £2.15
7408953 E£1.42 | 74LS348 E1.86 | 7405398 £2.76
7418757 £1.10 | 748352 £2.28 | 748309 £2.30
7418758 E£1.46 | 748353 £2.28 | 74545 £1.50
7418750 £1.60 | TUSIGS  BOp | M4iS447 £1.44
7415261 £4.50 | 743366  65p | 7405490 £1.80
74L$266 2 52p | T4LS367  69p | TALS668 £1.82
7415773 £2.44 | THS368  68p | 74(S660 £1.82
1418276 £2.50 | 748373 EV.BO | 7413670 €248
1405279 56p 7418374 £1.95
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Allthese

advantages...

® Instant all-weather starting
@ Smoother running
® Continual peak performance
©® Longer battery & plug life

©® Improved fuel consumption
©® Improved acceleration/top speed
® Extended energy storage

.Inkit form

SPARKRITE X515 a lugh performance top qoality indad e
cischarge electromic igmtion system designed for the electiones
D 1Y world it has been tred ‘dand proven to be atterly
rehable Assembly only takes T 2 hours and mstallation i
evenless due to the patented chip on’ easy fitting

Thesuperbtechnical design of the
Sparkrtecireutehnunates problems of the
contact breaker Thoere s no mistire due to
contact breaker bouncewhichiselimmated
electronmceally by o pulse suppression
arcuit which prevents the und firmg o 1o
points bounce open at bnghy R P M
Contact breaker burn s elimunatod by
reducing the current by 957 of the norm

There s also o urugae extended dhwell
crcint vieh alloves the carl o Tonges
prood of me tostoreats energy betore
dischargmagto the plugs The nmtand ludes,
bult mystatic timng hght S function
Light and secarty changeower syt by
VI ok b rey congntor s

Fits all 12 v negative-earth vehicles :
with coil/distributor ignition up to 8 cylinders.

THE KITCOMPRISESE VERYTHINGNEEDED

D pressed case Ready dedled alamimiom extruded

base and heat sink colbmounting elips and sories All kit
components arequaranteed foraperod of 2 years from date of
purchase Fully dlustrated assembly and mstallation instroctions are
included

J

12
“X5

=it

L7

Roger Clark the world famous rally driver
says ‘Sparkrite electronicignitionsystems
are the best you can buy”

Sparhriie

HIGH PERFORMANCE
ELECTRONIC IGNITION

El Design Assc , Dept. ET1/2
82 Bath Street, Walsall, WS13DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
| enclose chequeiPO's for
inc VAT and PP QUANTITY REQ'D.

X5KIT £1695 | £

Cheque No
ACCESS OR BARCLAY CARD No.

Send SAE «f brochure only required,

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

_NEWS:Digest

Mini Hertz Box

New from Electroplan, the
Labgear CM7044 is a miniature
frequency meter with a band-
width of 10 MHz to 500 MHz.
The portable CM7044 also has a
small antenna, enabling meas-
urement of transmissions to be
made without physical connec-
tion to the transmitter.
Frequency readings are pre-
sented on the seven digit LED
display in two ranges, 50 MHz
and 500 MHz.

The Wavetek model 1061,
also from Electroplan, can be
used as a carrier wave genera-

tor or can be made to sweep any
part of its 1 to 400 MHz band-

.width. Crystal controlled
markers are available in the
sweep mode at intervals of I, 10
or 50 MHz. Maximum output is
+10 dBm from 50 ohms with a
flatness of + 0.25 dBm over the
instrument’s range. The 1061
also features a built-in RF de-
tector and demodulator and a

- horizontal drive for an
oscilloscope.

The Labgear CM7044
frequency meter and the
Wavetek 1061 sweeper are both
available from Electroplan Ltd,
PO Box 19, Orchard Road,
Royston, Herts SG8 5HH.

OOPS!

The Beast
(Nov.)

Some readers have experienced
difficulty in winding the req-
uired 77 primary turns on the
coil of track-cleaner trans-
former TI when using 22 s.w.g.
enamelled wire. In case of such
difficulty, 24 s.w.g. wire can be
used instead.

We are presently aware of no
other corrections pertaining to
this project.

MCC Preamp (]an.)

In January’s issue e wrongly
stated that the case for the
Moving Coil cartridge project
was available from Boss In-
dustries. It is, in fact, supplied
by West Hyde Developments.
Pease use order code Classic 11
AJD.

Deep Space
Probes(Jan.)

Due to poor printing, page 87 of
the Deep Space Probes feature
last month is difficult to read. If
you have an unreadable copy,.
tear out page 87 and send it to
us. We will send back a fresh

copy.
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All these only

NASCOM-2-+EREE 16K BAN

Here’'s an offer you can’trefuse: |

Because of the lack of availability of MK 4118
RAMs, Nascom Microcomputers is supplying its
Nascom 2 without the 8 spare 4118s but with a FREE
16K dynamic RAM board.

| Whenthe 4118s bécome
NASCOM-2 available, Nascom 2
with purchasers can have them

32K RAM  atthe special price of £80

i + VAT for the 8K.
£3 45 VAT ' g, for £295 plus VAT
P&P 150 this is what you get:
MEMORY ‘
- ® 16K RAM board i
expandabie to 32K).
B u y ( ODBK Microsoft BASIC.
- W ® 2K NAS-SYS 1
British °monior
® 1K Video RAM.
It's @ 1K Workspace/
Scratchpad RAM.

- l | @ Main board sockets
— oz R— BeSt il for the 8x4118s or
utously | MEMORIES MICROPROCESSOR | 2708 EPROMS.
ritonly BMK4116 16K £7.50 @ Z80A which will run at AMHz butis selectabie between1/2/4 MHz.
DYNAMIC RAM HARDWARE

8 for £55.00 e industrial standard 12" x 8" PCB, through hole plated, masked
MK 4027 4K and screen printed. All bus lines are fully buffered on-board.

£2.80 INTERFACES @ Licon 57 key solid state keyboard.
8 for £27 @ Monitor/domestic TV interface.
2708 £8.50 ® Kansas City cassette interface (300/1200 baud) or RS232/20mA

2102 £1.20 teletype interface. -

2716 £32.00 e Nascom 2kitis supplied complete with construction article
P.O.R. and extensive software manual for the monitor and BASIC.

EXPANSION NASCOM-1 f;wrnmn;;?nfrﬂgﬂzl R aad

*Expansion bufferboard ... £32.50 i1 g 2
MEMORY KITS (nclucive al 32K expansion Mk 1l . . .. ... £24.50

hardware) *8A power supply for larger

a8k g5 than32Kexpansion ....... £60.00
16K ... g140 *Expansioncardframe .. ... £29.60
39k . g200  EPHROMprogrammer . . . . £13.96
* /Q board with decoders and SMA.RTJ ch e e ETA9B
all hardware except ICS will lnyBasic ... .......... £25.00
acceptup to 3 PIOs, 1 CTV and .Super Tiny Basic {with editor and machine
1TUART . g38§ -utityroutned) ... ... . . ... £35.00
NEW. T.4 operating system in {2} Zeap assembler editor .. . . .. £32.00
2708 EPROMS UPWARDS 8K BASICROM . . ...... £40.00
COMPATIBLE FROM T2 and B-BUG Naspen TextHandler . . . . . £30.00
£25.00 Disessembler . . . . . . . .. £9.96

NAS SYS 1. MONITOR . . . . £25.00 |

NASGOM IMP PLAIN
PAPER PRINTER

Fully built and housed in a stylish enclosure
for just £325 plus 159, VAT .Interfaces with
all micro computers. Deliveries Ex-Stock.

e Optional tractor feed. ® Baud rate from 110t0 9600
® External signal for optional synchronisation of baud

The Nascom IMP (Imct Matrix Printer) features are:

@ 60 lines per minute ® 96 character ASCI| set . -

® 80 characters periine. (inCiudes upper/iower case g OUR

@ Bi-directional printing. ® Automatic CR/LF. . PRICE £1 95
® 101in& print buffer ® Accepts 85" paper. N "

®Software selectable 20, 40 and 80
column using 120mm aluminium-
ised paper. 1 roli supplied.

®150 lines per minute. |

®Centronics parallel date interface
for Nescom, Tandy, etc.

9240voit maing inout.
ASCIl character set

®Paper feed, and on/off select switches
® Audible ‘BELL’ signal Weight 10ibs

®Size: 13" x 104 x 41" LIST PRICE £400
® New, boxed and fully guaranteed

80 column  Qur Price £195.00

‘TASA has full 128 position 8-bit ASCI| output pius Centronics P1 printer plus VAT post free
_continuous strobe, parity select. Ex-Stock Paper £12.13 per 3 rolls plus VAT

Your London & National Nascom Distributor. h S — C
COMPUTER SEND ”ENR_‘{S

Export Orders deduct VAT, but add 5% carriage !:!
Official Export & Educational Orders welcome BROCHURE 15p e ot s Computer Kit Division

Qur Telex 262284 Mono Ret. MQO Transonics FREE STAMP 404 Edgware Rosd, London, W2, England
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The response to our recent rallying call to the robot-makers
of the UK has been truly astounding. Photos and detailed
descriptions of the electronic entities have been pouring
through our letterbox ever since.

Necessity, being the mother of invention, seems to have
been responsible for the creation of metal men to cope with
all those tedious yet absolutely essential jobs — from
cutting the grass to frightening cats.

Here are a few of the ingenious creations that have come
to our attention so far. Keep sending them in, with as many
snaps as your Brownie can manage. Even if your system
isn’t finished yet, let us know what you're up to.

& ry

UR700is ui’ppod with six channel radio and light seeking and line
following functions. It can ‘feel’ its way around using a tactile
sensor band around the base.

s
higy
TibtERy

&

World. Designed by Frank Carver, it's an admirably practical robot
for armchair gardeners — it cuts grass. The design team, from
Fll_borough 6th form college have since produced a Mk 2 CMOS

¥

UR370 started life as a two channel Futaba radio and a pound of
splintered balsa wood. Both the UR 700 and its brother, the UR 370
are designed by Joe Gillespie.

< This car battery and lawn mower motor powered butier is built from
just about everything bar the kitchen sink. It incorporates a
lampshade and three huge stewpots. Cyclops 2’s arms are driven by
six inch hydraulic rams and his nether regions spin round and flash.

Cyclops 2 was designed by Steven Brooks. 19
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« > LB ELECTRONICS o™ [rmote

UXBRIDGE 55399

PCB OFFERS
{1A) Video Store PCB 115mm x
94mm containing 10x TMS 3409
(4 x 80 Dyn. Shift Reg)) + Dis-
cretes, etc. £2 each, p & p 30p
{limited stocks).
(18) PCB 280 x 210mm con-
taining TR 1602-A (UART), XTAL
19.2 KHZ. 8 DIL Switch, + 64 74
series ICs + LM 301 + Discretes
FANTASTIC VALUE £3.50 + 50p
p & p {imited stocks).
{1C) PCB 215mm x 290mm: 12x
TMS 3112J {or sim.) Hex 32-bit
Shift Reg. + 39 1Cs £2 + 50p
p & p imited stocks)

MPU CORNER
2112 (200ns) £3. 2114 (450ns)
£4.50.
1702 £2.50: 2708 (400ns)
£7.25

2716 (Single Rail) £28.50.
74125 4 1or £1 + p & p 25p.

MK 1002P (dual 128 bit Shift Reg)
3

5p.
LM711CH (Voitage Comparator)
3

MM5240 Character Generator +
Data 2560 Bit (64 x 8 x 5) £3.50,
p&p 25p.

{All Full Spec)

DTYPE CONNECTORS
9 Way: pig 40p. skt 40p.
15 Way: pig 40p; skt 50p.
25 Way: plg £1.00; skt £1.00
(RS232).
37 Way: plg £1.40; skt £1.40.
50 Way: skt {wirewrap) £1.65,
50 Way: skt £1.45,

COVERS

37 Wav: 80p.
25 Way: 66p :Plastic) p & p 25p

DISPLAYS
MAN 72 7 seg CC £1.25, p/p
25p.
Burroughs Panaplex 9 Dig. + skt
and bezel £1.00, p/p 25p.
LED 3 Digit DIL 85p, p/p 25p
LED 4 Digit DIL HP 5082 CC
0.11" (RED), £1.50, p/p 25p.

SUPERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, gold piated, with cover,
4Sp, p&p 25p.

SUPERSAVER 2
Tantalum Capacitors 25 volt, 4 7
uF, 14 for £1.00, p & p 25p.

SUPERSAVER 3
Mercury Batieries 1.35v 1AH. Dia.
15mm. height 18mm, 38p, p & p
25p,

SUPERSAVER 4
HYBRID SYSTEMS DAC 371-8 8
Bit, Dil packaged, ideal MPU users
with data, £2.95, p & p 25p.

SUPERSAVER &

LM 323K Voltage Regulator, 5 volt
3A. €450, p& p 25p.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwheel Switch, £1.68, p & p
25p.

SUPERSAVER 7
SN74114 Dual 4 Bit laich, 75p,
p &p25p.

SN74181 Anthmetic Logic Unit,
B0, p & p 25p.

SN74194 4 Bit Shift Register,
50p, p & p 25p.

SN74198 8 Bit Shitt Registec,
75p,p &p 25p

SUPERSAVER 8
BC108b 8p each or 100 for
£7.00.p & p 25p.

SUPERSAVER 9
4 Digit 7 segment LED Bubble
Display, NSA 1540A Ex equip-
ment, 5 for £1, p& p 25p.

SUPERSAVER 10
9 way male/female connector,
ELCO 8129, 0.1 inch pitch, goid-
plated PCB mounting. ideal for
bussing two PCBs together.
Superb value, 35p, p & p 25p.

SUPERSAVER 11
500 ohm multiturn trimpots PCB
mounting, 30p, p & p 25p

SUPERSAVER 12
TMS 3128NC Static shift register.
£1.50,p & p 25p.

SUPERSAVER 13
PL529 (UHF) Elbow Connectors,
50p each, p & p 25p.

SUPERSAVER 14
15423 Stud mounuing rectifiers.
400v 10A, giveaway price, 10 for
£2,p&p 25p

SUPERSAVER 15

20K Painton multiturn trimpots,.

PCB mounting, per box of 14
£2.50, p & p 25p
SUPERSAVER 16
Astec UM1163E 36 modulator
plus PAL colour PCB (faulty). Few
. only £2.28, p&p 30p.

front. firmly retaining either of the
tront panes provided. one
aluminium, one RED anti-
reflective. Each case has two sets of
guides with rear panel slots for PCB
mounting.

Types available;

DiN 1458

H48xW96xD 75(mm) £3.75
DIN 236B

H36xW72xD120(mm) £3.00
DIN 1468
HABXWIBXO120(mm)  £3.80

P&P 25p. SAE for leaflet

LEDs
TIL209, red. 10p. 0.2in. red 12p.
0.2in. green 28p. 0.2in yelow

28p.

RL54 red Axial lead, 18p.

P&P on all above 25p
VERNITRON Ceramic filters type
FM4 10 7TMHz 45p, p&p 25.
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p, SGS
2N3055 30p, p&p on all 25p.
TBA 8108, with data, 85p, 4-way
Dil switches, 7Sp. MC1303 Dual
Stereo preamp with data, £1.285.
7in_ Nylon cabie ties 100 for
£1.50. All p&p 25p.

NEW SN76477 (Yes. back in
stock). Sound Generator IC (Train,
plane, explosion, laser gun etc.),
with data £3.25, p&p 25p.

PCB KEYBOARD,
65mmx82mm, 18 Key Clickers
less Key tops. ideal Hexadecimal
use 35p, p&p 25p.

PACKAGED 10-WAY REED
relay 12V coil terrific value 50p,
p&p 25p

IR12T20T BRIDGE RECTIFIER
12A 200V, single or 3 phase, 95p,
p&p 25p,

NEW PERANCEA CASES:
Theése superb cases now stocked 1n
the DIN range incorporating the
fotlowing features. Matt black fin-
ished bezels snap fitting onto case

WE STOCK PETs
8K version £699. S.AE for PET/
SORCERER software fists at dis-
count prices
We can also offer a 48-hour repasr
service for out of warranty PETs
Telephone for deails

1C HOLDERS

14 D 15p.
18 Dil 32p.
28 Dil 65p.

8 Dil 12p.
16 Dil 17p.
24 Dit 48p.
Allp &p 25p

WE STOCK a vast range of TTL,
CMOS, some 741S. MINIATURE
TOGGLES. etc.
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

RELAYS
iITT 700 ohm Single pole
changeover. 45p BANOR reset-
table double pole changeover 12V
£1, both p&p 25p.

CIRCUIT BREAKERS
450v AC 65v DC 0.5A §0p, d:tio
7A80p: p & p 25p
ALLEN KEYS, 7/16" 5p. 12 for
SOp: p & p20p

" FOR CALLERS ONLY
{or carriage at cost)
1 ONLY Viatron 21 Data manage-
ment system comprising proces-
sor, video monitor, cassette tape
drive, keyboard, modem interface,

4 hnes of BO characters per tape fil
record. Autosearch/list facilities.
To clear £165 + VAT (with
manual}

1 ONLY MOORE REED miniport
DT106 portable data terminal.
110 baud keyboard/ printer with
intarnal modem and ACOUSTIC
COUPLER for connection to
telephone. Standard ASCH code,
Full /Half dupiex, 80 char. per line.
£300 + VAT

1 ONLY GEC 9000 Visual Display
Unit Green phosphor. cursive
character gen, 600/ 1200 baud
asynchronous serial £125.

1 ONLY CALCOMP 142 Disc
Drive with manual, Fully tested on
Exorciser. £185 + VAT.

Terms cash with order (official
orders welcomed from colieges,
etc). All enquiries s.a.e. please. All
prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item.

FOR THE PROFESSIONAL
USER. Gould mg5-20B PSV 5V
20A. Brand new and boxed
{switching) £65 p&p £3.

Gould PMA 47710 0-15V 3A
Brand new £45 p&p £3.50. Many
more in stock but in small
numbers. Please phone for
requirements. N

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND

New retaif premises, now open
Mon.. Thur . Fri. and Sat. 9.30-
6.00. unch 1-2.15 weekdays
We are situated just off the A40
Opposite Master Brewer,

UXBRIDGE
5539983

All components full
spec

AMPLIFIER  powER AMPLIFIER

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
STEREO PRE-

POWER SUPPLIES

We prodice suitable power supplies which use our superb TOROIDAL transtormers only 50mm high with a
120240 primary and single bolt hxing Gincludes capaciters/ bridge rectifier)

POWER AMPLIFIER KIT

s s A

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the UK The
superiority of the CPR 1 isprobably the disc stage. The overload margin is a superb 40dB, this
together with the high slewing rate ensures clean top, even with high output cartndges
tracking heavily modulated records. Common-mode distortion is eliminated by an unusual
design. R.I.A.A. is accurate to 1d8B; signal to noise ratio is 70dB relative to 3.5mV  distortion
<.005% at 30d8 overload 20kHz.

Following this stage is the flat gain / balance stage to bring 1ape. tuner, etc. up to power amp
signal levels. Signal to noise ratio 86dB, slew-rate 3V/uS. T H.D. 20Hz— 20kHz <. 008% at
any level.

F.E.T. muting. No controls are fitted. There is no provision for tone controls CPR 1 size is
138%x80x20mm. Supply to be =15 volts

.
MC 1 — PRE-PRE-AMPLIFIER. Suitable for nearly all moving-coll cartridges Sensitivity
70/170uV switchable on the p.c.b. This module brings signals from the now popular low
oulput moving-coil cartridges up to 3.5mV (typical signal required by most pre-amp disc
inputs}. Can be powered from a 9V battery or from our REG 1 regutator board

X02:X03 — ACTIVE CROSSOVERS. X02 — two way, XO3 — three way Slope
24dB/ octave. Crossover points set to order within 10%

REG 1 — POWER SUPPLY. The regulator module, REG 1 provides 15-0-15v to power the
CPR 1 and MC 1. It can be used with any of our power amp supplies or our smali transformer
TR 6. The power amp kit will accommodate 1t

POWER AMPLIFIERS. it woutd be pointless to list in so small a space the number of
recording studios, educational and government establishments, etc.. who have been using
CRIMSON amps satsfactorily for quite some time. We have a reputation for the highest quality
at the lowest prices. The power amp 1s available in five types. they all have the same
specification. T.H.D. typically 01% any power 1kHz 8 ohms. T.1.D. insignificant. siew rate
limit 25V /uS, signal to noise ratio 110dB, frequency response 10Hz-35kHz — 3dB stabiity
unconditional, protection drives any load safely; sensitivity 776mV {(250mV or 100mV on
request), size 120X 80 X 25mm

POWER SUPPLIES. We produce suitable power supplies which use our superb TORQIDAL

capacitors/bridge rectifier).

POWER AMPLIFIER MODULES POWER AMP XIT €35.03

CE 608 60W 8 ohms 35.0 35v £19.52

CE 1004 100W/4 ohms 35.0 35v £2302 PRE-AMPS

CE 1008 100W/8 ohms 45-0.45v £25.96 These are avarlable in two versions —
CE 1704 170W/4 ohms 45.0.4 £31,00 one uses standard components, and
CF 1708 1 70W/8 ohms 60-0:60v £33.97 the other {the §), uses MO resistors

where necessary and tantalum capaci-

TOROIDAL POWER SUPPLIES s

CPS1for 2xCE 608 or TxCE 1004 "£16.56

CPS2 for 2xCE 1004 or 2/4xCE 608 £18.80 CPR1 ‘£31.65
CPS3 for 2xCE 1008 or 1xCE 1704 £19.75 CPRIS . £30.87¢
CPS4 for 1xCE 1008 . £17.12 MCt . V£21.28
CPS5 1 for 1xCE 1708 £24.15 MCiS €33.17
| CPS6mk 2xCE 1704 or 2xCE 1708 £25.53 Pre-amp Kit £38.07
HEATSINKS ACTIVE CROSSOVERS.

Light duty, 50mm, 2 C/W £1.48 X02 - ... £15.18
Medium power 100mm. 1.4 C/W . . £2.35 X03 £23.58
{Disco ‘group 150mm, 1.1 C/w £€3.04

Fan 80mm, state 120 or 240v £19.70 POWER SUPPLY

Fan mounted on two drilled 100mm heatsinks REGI £6.90 TRE £1.97
2x4 C/W. 65 max. with two 170W

modules . . £31.05 BRIOGE ORIVER, BOY

Obtain up to 340W using 2x170W

THERMAL CUT-OFF, 70°C £1.54 amps and this module

transformers only 50mm high with a 120-240 primary and single bolt tixing fincludes

The it includes all metalwork . heatsinks and hardware to house any two of our power amp modules plus a power
supply 11 s contsmporarnily styled and its quality 1s consistent with that of our other products Comprehensive
nstructions and full back-up service enabiles a novice 10 build 1t with confidence in 3 few hours
PRE-AMPLIFIER KIT

THIS INCLUDES ALL METAL WORK. POTS. KNOBS. ETC — TO MAKE A COMPLETE PRE-AMPWITH CPR 1(5)
MODULE AND THE MC1(2} IF REQUIRED

ran s

gA - HL ;‘-d BD1 £€5.75
!‘:.‘:c.... CRIMSON ELEKTRIK

""" 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 553508
N. Irsland U.K. — please aliow up to 21 days for delivery

Badger Sound Services Ltd., 46 Wood Street Lytham St. Annes. Lancashire FY8 1QG.

Al prices shown are UK only and nclude VAT and post COD 90p extra, €100 limit, Export is no problem. please
write for specific quote. Send large SAE or 3 International Reply Coupons for detailed information

20
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FT1 BOOK SFIVICE

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders

should be sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.

L 1

| A

| =
=—=BEGINNERS

J ll=_—LOGIC

Beginners Guide to Electronics Squires £3.35
Beginners Guide to Transistors Reddihough £3.35
Electronics Self Taught Ashe £4.40

Beginners Guide to Integrated Circuits Sinclair £3.35
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.35

Beginners Guide to Audio Sinclair £3.35

—COOKBOOKS

rTV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

1C Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

—APPLICATIONS

Fire and Theft Security Systems B. Weis £2.00

How To Build Electronic Kits Capel £2.10

110 Electronic Alarm Projects R. M. Marston £3.95

110 Semiconductor Projects for the Home Constructor R. M. Marston
£3.95

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £3.95

110 Thyristor Projects Using SCRs R. M. Marston £3.95

110 Wave Form Generator Projects R. M. Marston £3.95

—COMPUTING & MICROPROCESSORS—

What is a Microprocessor? 2 cassette tapes plus a 72-page book
£12.00
Beginners Guide to Computers and Microprocessors with Projects C.
Adams £5.70
Basic Computer Games Ahl £5.25
Basic for Home Computers A self teaching guide B. Aibrecht £4.95
Tlustrating Basic D. Alcock £2.60
Intro to Microprocessors Aspinall £6.50
Z-80 Microcomputer Handbook W. Barden £7.75
How to Program Microcomputers W. Barden £7.25
Introduction to Microcomputers and Microprocessors A. Barna £8.60
Microprocessors in Instruments and Control R. J. Bibbero £12.60
Basic Basic J. S. Coan £7.80
Advanced Basic J. S. Coan £7.30 .
Getting Acquainted with Microprocessors L. Frenzel £7.10
Beginners Guide to Microprocessors C. M. Giimore £4.85
Beginners Guide to Home Computers Grossworth £4.50
Beginning Basic R. E. Gosting £4.75
Microprocessor Programming for Computer Hobbyists N. Graham
£7.10
Miniprocessors from Caiculators to Computers Heiserman £5.00
Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.00
Basic Programming J. G. Kemeny £6.55
Microprocessor Systems Design E. Klingman £17.00
Intro to Microprocessors Leventhal £16.70
Microprocessors — Technology, Architecture & Applications b, R.
McGlynn £9.00
Programming Microprocessors McMurran £5.50
Interactive Computing with Basic Monro £3.65
Basic with Style P. Nagin £4.25
Software Design for Microcomputers Ogdin £7.00
Microcomputer Design Ogdin £7.00
Microcomputer Base Design Peatman £7.00
Hands on Basic with a PET Peckham £8.70
Basic — A hands on method Peckham £6.95
6800 Software Gourmet Guide and Cookbook Scelbi £8.00
8080 Software Gourmet Guide and Cookbook £8.00
The 8080A Bugbook: Microcomputer Interfacing & Programming
P.H. Rony £8.20
8080/8085 Software Design Titus £7.60
57 Practical Programs & Games in Basic Tracton £6.60
Microcomputer Primer M. Waite £6.50
Your Own Compger Waite £1.50

-

Logic Design Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.70
Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements J. Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor

R, M. Marston £3.95

Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS Digital ICs G. Flynn £5.10

—TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.10

Working with the Oscilloscope A. Saunders £4.10
Servicing with the Oscilloscope A. King £6.50

Radio Television and Audio Test Instruments King £6.80

—OP-AMPS

Applications of Operational Amplifiers Graeme (Burr Brown)£8.30

110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £3.95

Designing With Operational Amplifiers Burr Brown £16.65

Operational Amplifiers Design and Applications G. Tobery (Burr Browny
£7.40

Op-Amp Circuit Design & Applications J. Carr £4.00

—COMMUNICATIONS

Communication Systems Intro To Signals & Noise B. Carlson £7.50
Digital Signal Processing Theory & Applications L. R. Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50

Frequency Synthesis. Theory & Design Mannassewitsch £23.40
Principles of Communication Systems H. Taub £8.10

—THEORY:

Introduction to Digital Filtering Bogner £10.20
Transistor Circuit Design Texas [nstruments £9.35
Modern Electronic Maths Clifford £6.70

Foundations of Wireless Electronics M. G. Scroggie £5.00

—REFERENCE

Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.00
Electronic Components M. A. Colwell £2.60

Electronic Diagrams M. A. Colwell £2.60

International Transistor Selector T. D. Towers New update £8.70
International FET Selector T. D. Towers £4.35

International Op-Amp Linear IC Selector Towers £7.50

Radio Valve and Semiconductor Data A. M. Bell £3.45

Radio, TV and Audio Technical Reference Amos £24.85

—MISCELLANEOUS

Electronic Fault Diagnosis Sinclair £3.20

Integrated Electronics J. Milman £7.90

Practical Solid State DC Supplies T. D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.60

Fallen behind recent advances?
Just starting out?

Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands

on the right title.

/W—opmcessor/ Microprogramming Handbook Ward £6.20
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BIG VALUE

6-DIGIT
FREQUENCY
COUNTER

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS
4 vate time. Accuracy is

1000 OHMS/VOLTS AC/DC
8 RANGES :

Handy muttitester for
home and work -shop
Fasy-to-read two colour
5cmmeter, pin jacks for all
8 ranges. Reads AC and
DC wolts: 0-15-150-

MULTITESTER

Duat FET imput for
accuracy and minimum
loading. 11.5¢cm nirrored
scale DCwolts, 0-1.3-10
30-100-300 1000. bC
current 0-100 a. 0-3 30-

1000 DC curent: 3 pom at 25°C or less 8%00{2'883&3%’1565‘?”‘36

0-150 mA. Resistarice: then £ 30 Mkzon 10 megaohm. O- 100- 1k

0-100.000 oims. ) Mth!?l_\g({Oad 107C- 100K-3

Accuracy: * 3% full scale g protected [meg megaohms. Req. 9V

on DC 1anges. input. Sensitivity, 30 A0 5 q.

inél% Io?: gA%sranges:. mV up to 30 MHz. battery. 22-209.

Complete battery Req. 9V battery.

22-027. REG. PRICE 22-351. REG PRICE REG. PRICE
£6.95 £79.95 £29.95

DIGITAL iC LOGIC PROBE SIGNAL INJECTOR

TRANSISTORIZED 4
SIGNAL
|TRACER

Spot circuit troubles and
check RF, IF and audio
signals from aerial to
speaker on all audio
equipment, With 9v
battery. instructions.
22-010.

For RF_{FAF circuits
Maximum accoracy. Fasy
pushbutton operation. Needs
twn “AA” batteries. 22-4033.

REG PRICE £ 2 - 7 9
Unigue circuitry makes it a combined leve! detector,

pulse detector and pulse stretcher. Hi-LED indicates AC/DC CIRCUIT
. |logic " 17 Lo-LED s logic "0, Pulse LED displays TESTER

2 | pulse transitions to 300 nanoseconds. blinks at 3 Hz

% for hugh frequency signals (up to 1 5 MHz). input Accuracy in 1-300 volts

& inpedence: 300K ohms. With 36" power cables. ranges. Safe 111 live dead
222-300. circuits. Needs twe “AA”
battenes. 22-4034,

REG. PR!CE£9- 95 ; i~ REG PRIC(:£ 19-95 REG PRICE£1 -99

REALISTICDX300 DYNAMIC

VARIABLE POWER SUPPLY
General coverage receiver. Quartz-synthesised tuning, TRANSISTOR Power project boards. IC's, other low voltage DC
digital frequency readout. 3-step RF Aftenuator. 6- CHECKER equipment, Load regulation: less than 450mV at |

range preselector with LED indicators. SSb and CW
demodulation. Speaker. Code oscillator. Batteries (not Shows current gain and
included) or 12V DC. 20-204. electrode open and short

circunt. Tests low, medium
REG. PRICE £22 9 . 9 5 or figh power PNP or NPN

amp at 24V DC. Ripple: less then 25mV. Maximum
output current: 1.25 amps. Swirchable colour-coded
meter reads 0-25V. DCand O 1 25 amps Three-way
binding posts take wires. banana plugs or dual banana
plugs with 0.75" centres For 220 240V AC

B REG PRICE £3 5 . 9 5

types. Go. no-Go test from
2 5-50mA an power types.
22-024.

B REG PRICE

You save because we deggnv specifically for or by Tandy at 16 factories

B T - The guaiity ot ot
manufacture, seltand service, ~ aoundihe world !
Tandy have over 7.000 stores and deaiershups products has been athieved by over 60 years
worldwide. Over 2 500 progdunts are made ’ of Lontinuous technological advancement

RNOWN AS RAL S HAL RS 4

SRRE R D D g S,

TP S e TPLTER Ry

TANDY

DEALER

c A
VR, , 1,00
i 4 Most items also avaitable

at Tandy Dealers. Look for this
signin your area.

The largest electronics retailer in the world.

Offers subyect to avatlabnlity. Instant credit avadabie m st cases,

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.

Avcoes Bare ayeartd g
Trocti e 2edde siovig

Prices may vary at indivdual stores
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FEATURE

CASIO FX 502/FA1

Whatever you call this Casio marvel - computer or calculator - it’s
an attractive little beast! Beguiled by boundless buttons, bewitched by
beautious boxes, belaboured Ron Harris reports.

what you are reviewing, before sitting down to churn

out the hackneyed prose which will enrage the
manufacturer and baffle the consumer. In this case,
however, | must confess that | transgress. Why?

Consider this: a computing system with ten program
registers, 100 user labels (10 per program), LCD alpha-
numeric display, cassette dumping, full conditional
branching, random number generation, dynamic display
control (one second ‘PAUSE’ delay-stackable) and an
excellent number crunching facility. Sounds like whatever
it describes is well on the way to being a good micro
system does it not?

No, it does not. It sound exactly like the Casio
FX502P/FM1, however. Else why would it be in this

I T is considered good form to be able to define precisely

review anyway?). Apart from all that the same machine is
an excellent scientific calculator and is packed and pre-
sented so superbly that | can foresee large numbers of
collar and tie impulse buyers trooping home to the missus,
wondering how best to explain £100 spent on this calcu-
lator set-up that they just happened to pickup . . . . . .

The Casio cosmetics inspire one to heights for avarice
hitherto reserved for expensive trifles such a cars, hi-fi and
precious metals! >

Below: the compiete Casio package. The two phantom keyboards to
the right of the FA1 are the overlays for programmable and music
playing usage. Note that the FA1 is an optional extra and you don‘t
get it free with the 502P (shame shame . . .)

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980
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Whats In It For...

The 502 comes with two keyboard overlays — one for
program use, one for music use \of which more later) — a
program library covering such diverse topics as Surveying
and Transistor Amplifier Design ibut precious few games),
an Operating Manual which is all one has come to expect
and detest in such publications and a very smart wallet-type
carrying case.

The FA1 cassette adaptor also has a carrying case,
manual and short-form operating guide. The construction
quality of cassette and adaptor is very high indeed. All in all
eleven out of ten for presentation, Casio.

As a scientific the 502P has just about all the functions
you are ever likely to consider using. Such statistical
creations as standard deviation, mean square sum and data
number are all hanging around beneath a key somewhere
100, as are 22 non-volatile memories.

Mains operation of the 502P is not possible at all, but
battery life is somewhere around 1300 hours :of operating
time) and an auto switch off will turn off the calculator if you
leave it on, unused, for more than a quarter of an hour. Eat
your heart out Electricity Board.

The display is nothing short of superb. Normally it shows
ten digits with two digit exponent, but can be rounded to
any number of digits, or switched to scientific, engeering or
sexaouesimal (degree} mode. Neat little alpha-numeric
prompts appear in the lowest 1/3 of the display to keep
you mindful of what you are doing with all this power.

Ten out of eleven as a scientific, Casio.

Right: a 502P fully dressed in its programming overlay. The little
numbers beside each key are the check codes used by the machine
(and you) in the compliation of a listing. The bottom half of the
overlay is clear, to enable the multi-function keys to be read.
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Left: the calculator nicely settled into its FA1 tape adaptor. Two
slots in the holder engage the black lugs along the calculator sides
to ensure a good alignment between the (gold plated) plug and
socket.

Big Steps For Man, 256 Steps For...

Before the 502P Casio used their own little FORTRAN
based programming language. That is now gone to join the
Dodo, and there won’'t be many mourners | think.

They have returned to a more straightforward assembler
type approach, but have an operating system which puts
them clear ahead of the opposition. The total 256 steps of
program memory is divisible into ten routines, PO-P9, and
each can be called as a subroutine within another program,
up to four deep.

Puttig a program into memory could not be easier. Set
the mode to write — display shows which programs are
free — designate (choose PO-P9) and enter just as you
would if carrying out the calculation via the keyboard.
SINCE there is no absolute addressing, all jumps
must be labelled. Most of my programs began with
‘LBL 1° just in case . ... As you've got ten lables per
program to play with — splash ‘em all over! Correcting
listings is easier than ever, the 502 can step forward and
backward, single step or fast, and can delete or insert steps
and automatically renumber the rest accordingly!

| P8 MOLE -

i -

&
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FEATURE:Casio FX 502/FA1

Conditional jumping is most comprehensivelyprovided.
Six tests can be made — x = 0; X > F; X < F; I1SZ;
DSZ — and jumps made or not as required. The last two are
"increment and decrement jump if zero’* commands which
are particularly useful.

At each step the display gives last step-number and
check code for key pushed at that point. Tis check code is
alpha-numeric and corresponds to the programming over-
lay: After a few times through you get used to most of the
codes and things {as always) improve with practise.

If the conservative 256 steps are not enough for you
then the FA1 allows you to dump programs into a cassette
player. Load times are pretty short so that over 100
programs could be lumped onto a C-60, PER SIDE!

Measure Of Tape

The FA1 terminates in a set of twin jacks, which should fit
most portable cassette players, but will require an adaptor
to fit most hi-fi decks. A few minutes with the soldering-iron
might be preferable, though.

Programs are given three digit file numbers for both’
SAVE and LOAD operations and the machine will search
the tape until it finds the required number to load. The
really nice touch about this is that programs and data are
stored separately, so that different data can be run through
the same program, and sub-routines extracted to be added
'to existing listings within the calculator. Frighteningly
flexible.

This brings me on to the music playing facility of the
502/FA1 combination. | cannot ignore it any longer, |
suppose. All | shall say is that | consider it an insult to the
intelligence of anyone buying such a calculator. What does
it sound like, you may ask. Horrendous | might say. Is it

entertaining, you might ask. Boring, | might say.

Thus we could deal with the thing in one paragraph.
Yeuk!

I found no problems loading and saving programs from
the FA1 at all, and consider it a good system. Keep the
volume turned up full on the tape through.

Summing It All Up

Overall then the new Casio has a lot going for it. A
beautifully elegant programming system and a good
scientific ability. Coupled to a tape through the FA1 it
becomes an unequalleld way to get some real computing
power into your life at a reasonable price. Also an excellent
way to earn basic programming techniques, as the machine
steers you toward modular programming almost instinc-
tively.

Against it stands the monument to ineptitude that is the
Instruction Manual. Please Casio, you sell yourselves short
here. The 502P is a magnificent piece of work but why why
why why make it rise against a manual like this?

Other minor quibbles — although the display has
alpha-numeric capability {it shows the check codes doesn’t
it) the user is denied access to anything but numbers. Why
not let us loose upon the full ASC!! set, eh? Make for much
more interesting programs. And since we have a /ittle
brother {FX501P) with 128 steps, can | request a world
conquering FX-503P with 1000 steps and absolute ad-
dressing please?

Our thanks to TEMPUS of Cambridge for supplying the
review machines to us. Prices for the FX502P and FA1 are
£74.95 and £19.95 respectively, although for a limited
time TEMPUS will sell you the pair plus a Masterpack — a
software pack of 150 programs on cassette — for £99.90
alf inc. Tempus, Beaumont Centre, 164-167 East Road,

Cambridge CB1 1DB. ET

BACK
NUMBERS

Time to fill a few spaces on your bookshelf!

The following issues of ETl are still available as back

issues:

1974 February, May, June, July

1975 February

1976 July, August, September, October

1977 February, April, June

1978 February, March, July, September, October,
November, December

1979 Al except February

If your binder is suffering from a severe case of missing
ETl-itis, you can get hold of any of the above back
numbers for £1 each, including post and packing. Mark
your envelope Back Numbers.

BACK NUMBERS
ETI EDITORIAL OFFICES
145 CHARING CROSS ROAD
LONDON W1R 1RF
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C300/ES
high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but 1t is now available in quahty kit form to fit ail

vehicles with coil ignition up to B cylinders.

ES200. A high performance inductive discharge igmtion incorporating
a power integrated circuit {special selection}: electronic variable dwell
circuit {maximises spark energy at all speeds): pulse processor
{overcomes contact breaker problems). Coil governor (protects coil)
Long burn output. Negative earth only. Compatible wath all tev. counters

€300.Int'sready built form (C3000) it came top of all systems tested
by an independent national authority July ' 79. A high energy
capacitive discharge ignition incorporating a high outputghort circut
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional cutput
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev, counters. {Low cost adaptors available for rare cases
Application list enclosed with each kit. Note: Vetucles with Smiths

- Jaeger rev. counters code RVI on dial will require adaptor type TCl)

What's in the kits. Surefire’s own precision anodised alumimum
extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motorola semi-conductors. Capacitors,
resistors etc. selected after 5 years experience Glass tibre peb, solder,
complete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up service

Suretron Systems (UK} Ltd.
Piccadilly Place, London Rd., Bath BA16PW. Tel: Bath (0225) 23194

£

Name
Address
‘Phane order with Access Barclaycard Quantity
VAT antd P& Pinc required
ES200: Neg & |£1395 £1195]
C300: Pos <&~ |fI285 (1595
C300: Neg &= |£I785 £15.95
Tacho Adapt. TC! £390

i
[ Top af all systems ey
ﬂg{ex(ed by mdenendemﬁm

national authority ¢
Ju 5

Dept. £TI 3

lenclose
chy PO s

Chyg No

Rand‘om Ele,,ctro_n_ic

Build your own 'EASY DICE' from the 5 integrated‘
circuits and full components supplied, including box and

descriptive instructions. o)
PCB.
Complete Layout f‘ )
s

or
Kit et

All you need s a sotdering non
TWO DICE FACES TOUCH CONTROL .

a *Self Assemble Dice £3.95 s 25ppap
b *Ready built Dice £4.75 plus25ppsn

Order now from: Menorcrest Electronics Ltd.
1 Hatton Court, Ipswich, Suffolk. 0473 210151

Amount enciosed £
Name

Address

please state amount required in appiopiiate boxla [b |

Wilmslow
- Audio

THE firm for speakers!

Send 30p stamp for the world’'s best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list.

©® AUDAX @ BAKER @ BOWERS & WILKINS @
CASTLE @ CELESTION @ CHARTWELL@ COLES @
DALESFORD @ DECCA @ EM| @ EAGLE@ ELAC®

FANE @ GAUSS @ GOODMANS @ L.M.F. @

ISOPHON @ JR @ JORDAN WATTS @ KEF @ LEAK
@ LOWTHER @ McKENZIE @ MONITOR AUDIO @
PEERLESS @ RADFORD @ RAM @ RICHARD ALLAN

. @ SEAS @ TANNOY @ VIDEOTONE @
WHARFEDALE @ SHACKMAN @ AUDIOMASTER @

TANGENT @ STAG @ YAMAHA

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLO'
CHESHIRE SK9 1HF

Discount HiFi, etc., at:
5 Swan Street

TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI
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TWO METRE VMOS

POWER AMPLIHER

Bring your 2 metre rig right up to date with the latest

in VMOS techmology.

from the semiconductor

research establishments is the
VMOS FET. This device seems set to
rapidly revolutionise many areas of
solid-state technology, particularly
fast switching/ high current appliica-
tions such as line drivers, optical data
transmission, memory drivers, DC/
DC converters and so on. However,
VMOS devices also have unique ad-
vantages in communications circuitry.
These are:

T he latest development to emerge

1. They can be used in any ciass of
operation (A to D) due to the ad-
vantages of enhancement-mode
operation.

2. They have excellent linear
transfer characteristics. Fifth order
inter-modulation distortion figures
are typically eight to ten dB better
than bipolars.

3. The drain temperature coef-
ficient has a negative characteristic
which prevents thermal runaway.
VMOS devices may be easily paral-
lelled and will current share
automatically.

4. VMOS devices have no minority
carrier storage time thus allowing
efficient class D operation as
switching times are up to 200 times
faster than bipolar devices and
"there are no switching transients.

5. They are, by virtue of their con-
struction, protected against infinite
VSWR problems.

6. They have a high source-drain
breakdown voltage.

7. They have low gate-drain feed-
back capacitance. This characteris-

SPECIFICATION

vd of 24. wolts -ﬁre watts (13.5,,m spoc;fid) .
Vid of 36 volts — 22 watts (21 yatts specified)
volts —.11:2 dB at'1§ watts output
(1048 @ 200 MHz"spemﬁod) ¢

W &E bF s

3

‘W"ﬂﬂ

R

Vd of 38 vol - 11,dB at 18-watts outp&.}

Power Gain: Vd of 24
iﬁ‘m; , o
lemwr VSW R:

Tﬁmpmio@m wat - unctmdmondly stabls without noutralutiqn

tic particularly suits VHF/UHF
operation.

8. Low noise figure: 2.5dB is
typical. A power amplifier can be
used as a low-level amp as well.
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fess-tharr1.5:1.

9 W|de bandwidth and uniformity
of characteristics across frequency
range.

10. Higher gain than bipolars of
equivalent power dissipation
rating. »
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HOW IT WORKS,'
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Fig. 1. Circuit diagram of the VMOS Power Amplifier,

Characteristic Min Typ Wrax Unit
BVpss Drain-Source Breakdown 60 v
1D(on) ON-State Drain Current 400 600 mA
Uis Forward Transconductance 170 240 my
Coss Common-Source Output Capacitance 34 37
C= Common-Source Input Capacitance 32 356 pF
Crs Reverse Transfer Capacitance 48 6.5
G, Common-Source Power Gain 10 dB
NE Small Signal Spot Noise Figure 25

11. Input and output impedances
generally higher than equivalent
bipolar devices making matching
easier.

High power MOS devices were
pioneered in the mid-1960's by RCA
laboratories who managed to produce
an amplitier that delivered up to 14
watts at 10 MHz. The Russians next
achieved 1 watt at frequencies up to
100 MHz.

Recently DMOS (double-diffused
MOS) was developed in Japan and
commercially produced; by Signetics.
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The performance of these early
types of MOS technology has been
surpassed by VMOS which can offer
higher power levels by virtue of its
inherent improved thermal transfer in
the chip construction.

Several companies have deve-
loped VMOS devices for communica-
tions applications. These are: Wes-
tinghouse, Siliconix and the Com-
munications Transistor Corporation.
Other companies, such as Fairchild,
have confined their interests to fast
switching devices.

Construction

Commence construction by drilling
two holes diagonally opposite the
transistor mounting hole, as shown in
figure 2 and the photograph to clear

-the mounting bolts for the ‘transistor

flange. A small file should be used to
elongate the holes.

Drill two holes in the heatsink to.
accommodate the transistor flange
securing bolts.

Next, carefully solder the VMP-4 to
the copper side of the PCboard taking
care that the orientation is correct:
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L R 1

PROJECT: Two Metre VMOS Power Amplifier

+VE

Fig. 2. Component Overiay.

NOTE: The bias and neutralisation components
are not shown on the overlay. Neutralisation
was not found to be necessary on the proto-

type.

If bias is required for linear operation R1
should be fed to the bias supply and this point

by-passed through C3.

PARTS LIST

y tﬁr
Bkl Imear

¥ mica compression
triH}mer or m’fnlature filmy -

E . f tnmme*
A8 . o 10 feedthrough, used as;c
o ~standoff - :

120pceﬁm|c

'Hat»gk todlssipaﬂvm Ut
m e, T fy 2

gate to the input side, drain to the
output side.

All the minor components may
then be soldered to the board. Wind
and mount the two coils LT and L2
last.

Take care when mounting the
board assembly to the heatsink. Sec-
ure the VFET flange-mounting bolts
first. These could be tapped into the
heatsink (as we did with the proto-
type) or secured by nuts through the
other side of the heatsink.

The board should be secured, and
at the same time grounded to, the
heatsink by two bolts. These were
placed at each end of the board,
simply for convenience, and a suitable
number of washers placed between
the board and the heatsink so that the
board was firmly secured without
placing strain on the VFET leads.

Input and output switching, if re-

quired, may be effected by diode
switching or a carrier-operated-relay
circuit.

Tune Up And Test

Once construction is completed, and

ELECTRONICS TODAY INTERNATIONAL = FEBRUARY 1980

Coil Winding Details

L1 W B 5trns 18 B+S(19
SWG) tinned copper
wire 6mm inside dia.
10mm long.

2 3umz 3turns 18 B+S (19
SWG) tinned copper
wire 6mm inside dia.

6mm long.

L3 ..« 4 turns 26 B+S (27
SWG) enamelled wire
wound on Neoside
L1010 former with

F29 slug.

'BUYLINES

mm constructof is the
Alt ‘the rest ore *‘fai,rbf smd@rd s

ample will have stocks. .

- The VFET iuelf is mnfable m
P, Rimmer at 367 Greéml.ane. N4 10Y
or Ambit {nternationdl. Check with
urde::‘ing%

4

My

you have checked that all is correct,
testing can commence.

A variable supply with a current
limiting facility is suggested for initial
test and tune up. Bias 1s not necessary
at this stage.

Connect the output to a dummy
load and some RF power measuring
device. Apply supply voltage and then
drive power. Tune for maximum RF
output! This should correspond with a
peak in drain current. If ‘funny’ things
happen here then suspect positive
feedback and install neutralisation.

It's dead simple. However, take
care not to grossly overdrive the de-
vice — VFETS do not take kindly to
this sort of abuse. Becoming the
owner of a four-legged stripline fuse
can be a chastening experience!

For class AB linear operation, bias
should be set to provide about 100
mA quiescent drain current, subse-
quently adjusted for best perfor-
mance.

Some adjustment of the input net-
work was required on the prototype
suggesting that the input impedance,
S,,. of the particular VMP-4 was
lower than indicated on the data
sheet. ETi
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MOTORS . 1.5¢ Model molors 22P. Sub. min.
‘Bigimch 115¥0C 3 rpm motor 32p. 12¥0C 5
ot madel muter 37p. Raplacement 8 track
12¥ DC molors 55p. Geared mains molors.
22 rpm, Top. 115V AC 4 rpmy melor 95p.
Cazsetie mators, 5-8¢ OC ox. sqoip. 70p. BV
OC Coazette motors 95p. 6V Cassette motors.
Mw standard jap. type £1.25.

BUZZERS. Miniature solid stale Iype.
33 17 15mm, 70db al 3 feet, 1Sma drain,
4 types. 8912 or 24v B0p. LOUD 12 woit
hazer 50x30mm 635 670 Iype adjeatable
bazzer 612 woits 27p. 12 DC SIREN, all
metal rotery typa. high pitched wail. £8.50.

RECORDING TAPE. Low nolse mylar,
supplied unboxed: 7 1200° £1.00, 7 180"
£1.45. 10 3600° £5.00. BLANK CASS-
ETTES. €60 10 for £2.75, C90 10 tor £185.
TAPE MEAD DEMAGNETISER. 240vac
curved probe £2.65. LOW COST "2 tape
splicer £1.95

AMPHENOL CONNECTORS (PL259)
PLUGS 47p Sockets 42p. Eibows 90p.
Aeducers 13p. DUMMY LDADS (PL250)
520hms | watl with indicator bufb 97p. BNC
Plogs crimp lype 38p each

SPECIAL OFFER SEMICDNDUCTDRS.
2H5062 SCAs 18p. K50 opta isokator 25p.
CA3130 95p. TBaBOO 50p. C1060 {400V) SCh
20p. 741 22p. 723 35p; NESSS 24p. IM3400
A0y, ADI61/2 70p pair. ZN3055 38p. MA0G5
10 tor 35p. BO238 28p BD4IB 28p. 7415
35p. INAIS T5p. THL305 alpha wvmeric
dispiay £2.50. MANIA 3mm LED duplays
45p. Min. LORs 30p. LEDS 0.2 CLEAR 15p.
BREEN 12p. BED 10y. imtrared claar LED
0p. NPUT3| PUT's. 40V, Z00ma, 375w
g. 2N3T73 £1.70. Infra-red 1x 0.2* LEDs

TOOLS. SOLDER Sucker. good suction,
teflen nozzte. £4.99 Sede cetlers 5~ £1.45.
Phiers 5" £1.45. NEON DRIVER B * LONG
50p. MIVAMA 16 pra IC test clip £1.85. 5
PIECE grecision screwdriver sels, in-
dividual es. £1.05. JUMPER TESY
LEAD SETS 1D pairs of laads wilh inselated
crocs sach and 90p. CRIMPING TOOL. 1
combinafion lype for crimping red. blus and
yellow lermemalions 2iso incorporates # wire
stripper (6 gauges) and wire cutter. insulatad
handles. only £2.30.

19-PIECE PRECISION TOOL KIT. In
flaglic hinged case. Cansisla ol 5 spasners,
Ax2/6wm. 5 et drivers. 0me. 3 amall
screwdrivers. 2 Plips drvers. 1 awl, 3
Alan Keys. £3.35,

MULYIMETERS, KHS5 2,000 opv.. 1KV
AC/OC. 100MA DC CURRENT. 2 resislance
vaMan g IMeg £5.35p. NANSEN AT21D.
100.0000pv., 1.2KY¥ AC/OC. 12 amps AC/OC
current romctance lo 200mag in 4 ranges,
capacitance range 200p1-0.2edd.. 1000p!-
imid. DB range. inlernal sately luse,
dimensions 150XI05X50MM. 3 good quality
mater, £34.508,

MEW STOCK [TEM — Wa are now stocking
Expo mini hand beld drills, th
precision British made toel, 3
hoard driti makars elc. They
opp) Il kIl supplied in
plastic wilk deill and 2)
acesworlea. drills, sanders. reamars,
buftars. stc, complete kit only £14.25. Drill

£7.25¢, Orlt stand ta st verucat drit
prass £12.95 postage 65g).

MICROPMONES. Min. Tie gin. Oni, uses
83l aid betlory fsupplisd) £4.95. Low cos!
ctondeaser EGM105 Dwai. 600ehms. or /0t
switch gtandard jack plg £2.95. EM507
Tondesser. unl. 600pbms. 30-18kMz. highly
paiished meiai boty, £7.95. DYNAMIC stck
microphone dust imp.. 6000hms or 20k,
0-15kH2, atty active Black metal hody, £7.75
EM506 Condeasar, corded, b
SOk heavy cwomed copper £
DYRAMIC PA. Mike. mebila 1o N
humb switch 50k imp. £3 75. CASSESTE
Tepiacamant mucropkons witk 2.5/3.5 plugs
£1.35. INSERT crystal e [11]
35 10mm 40p. GRUNDIG Electrei inserls,
wilh buitt in FET preamp 3-6vec. £1.00.

TAPE HEADS. Mono cassetts, £1.75.
Sterao cassetle £3.90. Standard 8 wack
sieron £1.95 BSH MM 1330 % track S0p.
BSR SRPOD ‘s track €£2.10. TDIO dwal Wead
assembly 2 heads bolh '2 Irack R/P with buitt
in erase £1.25.

MICRO SWITCHES, Stestard buiton
oper ated 28 %25 x Smm maks or break naw
15p sach. roller operated wrnion ol the
fatier naw 20p each. Light acties micro
swilch. 3 amp make or dreak 3520 X 7mm
12p vach. Cherry plunger oparsied micro
swilth, 2 norm. apen amd 2 serm. closed,
plunger 20mm long {4030 x 1Bam) 250
aach

ROCKER SWITCHES. 2 amp SPST single
hole fizing. various colours (red. bisck.
yeliow. green. white) 199 each. 250vac 6
amp whhie rocker. 2115 13mm 17p aach.

TRANSFORMERS . All 24DV OC primary
[poslage per iranstormar is shown in
brackels after prics). MINIATURE RANGE

-0-6V 100ma. 3-0-9¥ 75ma. 12-012 50ma al!
79 wach (15p). 12V 200ma 75p {15p}. 0-6 0-5
280ma £1.20 (20p) 6V 500ma £1.10 [229)
12V 28 £2.35 |45} 12V 4A £2.85 |45p]
15-0-15% 1A £2.25 [45p). 30-0-30V 1A £2.85
[54g), Z0-0-20V 2A £3.65 [54p). 0-12-15-20
30V 2A £4.75 |54p) 20V 2.5 £2 .35 (34p).

TRIAC XENON PULSE TRANS-
FORMERS. |1 (6P0 style] 32p. 11plus 1 sub,
in, peh mewrting 65p.

y
ALUMINIUM PROJECT BOXES. 15
SW.E wilh Tilled [id and scrows, AB}
FInxZmx I 525 AB2 4x3x |5 62),
AB3 4% 320 B6p. ABA 6 X & X An T4p. ABS
64 3in 929, ABG BX5x 2in £1.05. ABT
Bx6x3m£1.25.

DISPLAYS, 0.5" LED. Com. cath. green 90y,
4 digit LED clock displays with age
contra. 0.6, com. cath. wilh dals £3.25.
NSANSS 8Y: dgit multiplexed displays com.

- Cath. with data £) 45,

SWITCHES. Sub. min. Toggles SPST
8x5xImm. 52p. DPOT (8 7x7) 62p
QPOT Centre off {12 11 x Ymm} 77p.

PUSH SWITCHES {16x 6mm). res lop.
push in make 15p each. push on break
version black vinyl [7p each

SLIDE SWITCHES ail 0POT 15 8 12mm
13p. 16 11 Gwum 13p. 22 X 135 Bmm 13p.
22 138 centre off 1dp. Muttigate slider
double achea {12 Wgs) 29x 9 11mm 25p,

ROTARY SWITCHES (water) JP4W 4PIW.
2PEW and |P12W ali 35p sach

RELAYS. Encapsuiatsd resd refs;
wail. $12vde. wngle make.
mounting 359. Mnistere encep.

relay. 0.1 mainix mounling. singly
(2vz 50p. Caminenta) saries.

tqaipment.
Melai Cased read
s 4 heavy duly make
00 Maerls. eparaies an | 2vdc 359 nach.

PROJECT BOXES. Swrdy ARS biack
Plastic boxes wilh brass inserts and lid.
75%56x 35mm B5p 95 7 x 35mm 75p
115%9x37mm 87p.

VERD HAMD MELD BOX. White ABS. 24in
X 37 inaperad. with screws 58p anch.

VERD POTTING PLASTIC Boxes with kg
and screws 70< 50 x 20mwn. white or biack,
43p each.

DIODES. IN4005 10 for 45p. BY255 10 tor .
.

BRIDGE RECTIFIERS, 500¥ 600ma Ex
4P 125 aach. 100V 3 smp. siud mounting
fmew) 350

ZENER DIODE. 24V 400mw 10 lor 35g.

RANK ARENA siereo cariridge pream-
plifier modules. suilable 1or magoelic
cartridges. new. supglied with conection
details. £1.95.

CLIFF CLICKTEST. 13 amp mains connec-
for. daal for workehep. efc.. provicas ragid
and sale mains conneclion. tough moulded
case and fid wilh aeon indicaior and fuss
£5.15.

FINNED HEATSINKS. Supplied undrilled
4mm thick. 27mm high, 73x]24mm 60p.
1505 124mm 95p. Smaller varwion 2.7mm
thick. 75x108mm 48p. TRANSISTOR
SOCKETS 05 or TOB 9p each. T03 type
15p each,

LOW COST PANEL METERS. Size
52x52x33mm 50 microamp £3.25. 100
mcroamp £4.10. IWA £3.95 VU metar £4.65,
0-300V AC (60x47x33mm| £4.25. Ferranti
3.5" square 0-600V AC meler £295.

16 pin D.1.1. SWITCHES only 42p each.

RIBBON CABLE 8-way single core misia-
ture 229 per metrs.

NIGADS. M size 1.2 volts 500ma £1.10
each or 4 for £3.75.

ANTEX SOLDERING IRONS. All 240vac
Moda] C 15 watts £3.95. Mede 1CX 17 waits
£39p. Model X25 25 watts £3.95p. $T3
SOLOERING IRDN STAND. suits alt Antex irons
£1 B5¢.

PUSH BUTTON TV TUNERS (nol varicap)
vangistorfead (.HF. new £2.25.

MURATA TRANSDUCERS. REC/SENDER,
MALD1L ADKHT £3.50 pair

TANTALUM CAPS. 2.2mi/50V DC. 3.3mf/
20V DC. 16mi/20v DC and 68mi/6.3v OC.
special price alt t0p each.

POWER SUPPLIES. Swilched type plugs
nto 3 13 amg socket has 3-4. 5-6. 7.5 and §
volts 0 ¢ out at sither 100 or 400ma
Swilchable £3.45. HCZA4R atabilised pewsr
supply 36-7.5-Ovdc at 400ma. has polarity
reversing and on off swilch and is fully
roquisted to give exact valtage from no foad
1o maximum current £5,50.

NEW ARRIVALS. Glass reed switch,
changsover confacts. 24" leng 38p each.
Mercury swilches. glass sncapsulaled %x’"
fong leads 35p each. Muikway in et plugs
and sockeis 3-way 350, Gway 45p, 12.wey

55p (pnce por pair) naw AMP type. GPI

telephona handsels £1.350. TOATI5T wilage
regulators 25 eath, MAGNETS '+ fong. "
thick, with fixing hote. 10 for 40p.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for illustrated lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
ALL ORDERS DESPATCHED BY RETURN POST
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1 CLOCK RADIO

How about a round clock radio which can double as a very smart
desk clock — as we can testify!

To time, rotate one end of the cylinder to display the frequency
selected. Most of the functions are controlled by a push-button
panel and the display is a large, clear LCD affair.

Made by Hanimex, the battery clock radio comes in white, white or
white. It will lull you to sleep and then turn itself off an hour later
and waken you to the sound of Radio 1, or music if you prefer.

2 DIGITAL ALARM

This mains-only Hanimex alarm has a large 12-hour display incor-
porating AM/PM and alarm set indicators. You can have a dim or
bright display at the touch of a switch. Fast and slow setting buttons
make time setting simplicity itself. You can forget about knocking
these accidentally in the morning scramble to turn off the alarm, as a
locking switch is fitted under the clock. A 9-minute snooze switch
completes the list of all mod. clock cons.

3LCD CHRONO

Our Chrono comes complete with a high grade adjustable metal
strap and is fully guaranteed.

The LCD display shows seconds as well as hours and minutes. Press
a button and you get the date and day of the week.

Press another button and you have an accurate stopwatch with
hundredths of seconds displayed, giving the time up to an hour.
There's a lap time facility, too — and of course a back light.

£17.95

£10.60

£11.95

4 LCD ALARM CHRONO

This is no ordinary watch. It's a slim, multi-function, dual time LCD
alarm chronograph.

This model will show hours, minutes, seconds, date, day of the
week, stopwatch, split time, alarm and aiternate dual time zone —
not all at once of course. There’s a night light, too.

Hours, minutes, seconds and day of the week are displayed
continuously, while the date will appear at the touch of a button.
The alarm is beefy enough to wake you up in the morning and get
you to work on time (or wake you up when it's time to go home).

£16.90

All prices include 15% VAT and postage
Examples of Marketplace offers can be seen at our Charing Cross Road offices

Please mark your envelope with the offer that you want and
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\
To CLOCK RADIO offer
ETI Magazine, 145 Charing Cross Road
London, WC2

Name ... ..

Address . v w i na . -

To: DIGITAL ALARM offer
ET! Magazine, 145 Charing Cross Road
London, WC2

Name ... ... e i.s 0 canga, v

Address . . . ‘.

Y
To: LCD WATCH offer

ET! Magazine, 145 Charing Cross Road
London, WC2

Name .. ... . . R

Address . .- . S ws kA

To: ALARM/CHRONO LCD WATCH
offer

ET| Magazine, 145 Charing Cross Road
London, WC2

Name 5 (] R

Address u v B

order separately from offers shown elsewhere in ET!
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INTERFERENCE?

You can banish the demon hum from your sounds if you know what

you’re looking for.

ance or cost standard is almost certainly hum, that

horrible, low pitched noise which strikes almost every
system at least once in its life. In fact, the only good thing that
can be said about hum is that it is not selective; it will strike
both amateur and professional equally.

And the most aggravating thing about hum is the trouble;
that it may cause — not that it will normally damage com-
ponents unless extremely bad, but because it may sometimes
take hours of concentrated searching to track it down. Until
the cause is located and the problem corrected, satisfying
listening is impossible.

What is Hum?

Once hum has been heard it is unmistakable. It is also diffi-
cult to describe. Typical textbook descriptions run pretty
much as follows: ‘HUM — an unwanted low-pitched sound
produced in reproduction by an interference from the AC
mains. It usually occurs at the mains frequency of 50 Hz, or
at its second harmonic, 100 Hz. Can be caused by ...”, and
then follows a list of about a dozen typical causes.

The most common irritant in hi-fi systems of any perform-

In spite of the rather open-ended descriptions, hum is
immediately recognisable.

Its causes are not so easily pinpointed, although the sources
of hum found in hi-fi systems can usually be traced back to
any one of three chief sources — loops, screening and induc-
tion.

Hum generally affects low level signals with high circuit
impedances — so the pickup cartridge and its associated signal
connections are the prime offenders. The high gain of this
circuit, and the farge amount of bass boost applied in the
RIAA equalisation, make it exceptionally prone to hum from
any of the various causes.

In Britain, the AC mains power supply is a nominal 240
volts, alternating with a frequency of 50 Hz. Wherever these
voltages occur, the mains conductors are surrounded by
electrostatic and magnetic fields which fluctuate at the same
frequency. With a voltage as high as 240 volts, these fields are
fairly intense and can produce hum by inducing tiny AC cur-
rents in surrounding wiring and components.

Occasionally hum may arise from a faulty component in
some piece of equipment, but most problems come from the
linking and positioning of the hi-fi components.

Hum-bugs can strike ANY system, with no regard to make or quality!
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Loops

Earth loops are possibly the most common cause of hum, and
are the most annoying in that they are frequently caused by
taking too much care! They are formed by duplicating earth
links between components — a real trap for beginners attemp-
ting to set up a foolproof system.

The problem arises when the earthed screen of a signal
carrying lead is correctly earthed, but an additional earth link
is formed between the two components. The separate earth
link may be redundant, in which case it forms an electrical
loop.

If there are slight potential differences at the earth points,
or if the loop falls within a stray magnetic field, a tiny circu-
lating AC current will start to flow within the loop. This cur-
rent affects the audio signal carried in the central core of the
com'iuctor by adding unwanted components to it, and hum
results.

Sometimes the loop may be formed through no fault of
the person assembling the system. When the earthy sides of
the signal connectors on the amplifier {or other component)
are linked internally to form a common ground, a loop is very
easily completed.

Troublesome loops are known as ‘earth’ or ‘hum’ loops,
and although they are the common cause of a great many
problems, their source may well be different in each case, and
their cure may take considerable time and careful thought.

Sl
N\

As the amplifier is the control centre of a

system, central esrthing is best carried

out at shis point to avoid loops. Only use
single earth wherever possible

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

e — FEATURE

The ideal interconnecting system between any two com-
ponents conveys the signal and the earthy (signal return)
conductors for each channel by only one path — via a live and
an earthed conductor. Separate earth connections should be
used only to earthed metalwork which is not connected to the
signal carrying circuits. Because of this pickup arm on a turn-
table is earthed separately without causing hum loop prob-
lems,

In these cases earthing may be essential to draw off any
leaked voltages or static build-up directly to the mains earthing
point. If these spurious voltages were carried via the signal
earth leads, they too could cause interference with the audio
signal.

Curing Earth Loops

As hum loops are set up when there is a redundant earth
connection, they can be cured by breaking the loop — that is,
by removing the redundant earth.

The process of tracking down a hum loop problem is rather
long and laborious. If the majority of connections are made by
RCA-phono piugs and sockets, it is rather more simple than
when DIN connectors are used.

Start by disconnecting all inputs to the amplifier except for
the separate earth link between the turntable frame and the
amplifier’s chassis. Connect one channel of the turntable and
note the hum level. Try pulling the plug slightly out of the
socket so that the outer rim doesn‘t still make contact. If the
hum is now worse, push the plug fully home — excessive hum
indicates that the rim contact is not redundant but is needed
for shielding. If, however, the hum is reduced with partial
connection, leave the plug as it is — this earth is redundant.

Now check the second channel from the turntable in the
same way. If the hum is still present in spite of these checks,
try removing the separate earth link from the frame of the
turntable to the amp. It is unlikely that this will be redundant,
as ideally it should be isolated from the signal carrying compo-
nents. In rare cases, however, its removal may heip.

Continue this checking process in the same way for all
inputs, until you are sure which earth links are redundant and
may be disconnected permanently.

DIN connectors pose more of a problem, and unless you
are sure of your ability with a soldering iron it will be better
to check only the auxilliary earth connections, and then
investigate to see if the problem lies elsewhere.

When working through the checking procedure, make sure
that the amplifier’s volume control is turned down whenever
making or breaking contacts. High leve! transients are easily
generated, especially when checking for loops in the vicinity
of the turntable. >
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Electrostatic Hum...

Because of the fairly intense electrostatic fields surrounding
mains supply cables, any' signal-carrying leads within such a
field may be affected, because of the capacitance across the
space between the cables. The higher the circuit impedance,
and the lower the audio signal level, the more likely the
occurrence of hum breakthrough.

This problem is generally overcome by the use of an
earthed shield around the signal carrying conductors — hence
the almost universal use of shielded leads for connections
between components.

The screen must be arranged so that the live conductors are
shielded by some earthed metal at all times — it will be seen
when looking at RCA or DIN plugs and their appropriate
sockets, that this requirement is fulfilled. It is to prevent this
type of hum that almost all signal carrying leads between com-
ponents in a hi-fi system use a shielded cable.

The shield, or braid, should itself be insulated so that it
doesn’t inadvertantly contact any other earthed metalwork. If
this happens, the earth bypass created will form an earth loop
to bring even more hum,

The only components which do not require shielded
connecting leads for the audio signals are loudspeakers, which
are fed by high leve! signals via a low impedance circuit.

While it may be an advantage to use earthed metal equip-
ment cabinets as a shield against .induced electrical hum, this
is not possible when the cabinet is electrically connected to
the equipment’s chassis. In this situation, any separate earthing
of the cabinet will form a hum loop — the cure may be worse
than the griginal sympton,

34

...And The Cure

The most obvious cure for hum of this sort is prevention. Any
signal-carrying iead should be kept well clear of all mains
supply cables, and should also be kept as short as practicable.
However, as electric fields are coupled by capacitance, and the
effects diminish as distance increases, length should not be
sacrificed unnecessarily. Never lengthen the connecting cables
supplied with a turntable, however, as this will degrade the
unit’s performance.

Mains cables should consist of twisted conductors or, when
using two core mains leads, parallelled conductors so that the
fields are reduced by cancellation.

If it can be established that hum is caused by some form of
electrostatic breakthrough, but it is not practicable to move
the offending cables, a form of shielding may be required
between the mains cables and the signal leads. Any earthed
metal should service the purpose — provided any signal leads
and thus set up an earth loop.

When turntable hum is the problem, a trick of the trade
which works in a surprising number of cases (with turntables
fitted with two pin mains plugs) is simply to reverse the two
pin mains plug in the power outlet — whether at the mains or
at the amplifier's mains outlet. By transposing the active and
neutral conductors in this way, it is sometimes possible to
reduce the field that may occur around a switch, or some

Turntables and associated equipment are
partciularly prone to hum in all its
infuriating forms. This is due to the high
impedances in this part of the circuitry
and the bass boost applied by RIAA
correction. Make sure for starters that
the turntable is not earthed twice
through the signal leads and its own
leads. Some cartridge manufacturers
earth the metal of the body to one
channel of the system and if you get
mono hum in one speaker have a look at
the back of your head! (cartridge wires
therein)

other internal device which is sufficiently close to the pickup,
or to signal leads, to cause problems.

It is also worth experimenting with different routes for the
signal cables — keeping them well clear of any cables carrying
mains voltages. Make sure that any mains conductors are kept
well away from the pickup cartridge.

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980



Magnetic Induction

Transformers and electric motors operate within powerful
magnetic fields which are generated by passing the mains
current through the windings of a coil. It is very difficult to
contain that magnetic fields that occur around transformers or
turntable motors, and they tend to spread out beyond the
immediate vicinity of the device. Any coils (including earth
loops) or windings used in signal carrying components which
do fall within the stray magnetic field, are very prone to hum
pickup of this type;

The earthed shield used to prevent hum from electrostatic
fields is unfortunately no barrier to a magnetic field, and
special metallic shielding — such as mu metal — must be used.

The components which are most susceptible to magnetic
hum induction are the pickup cartridge and the magnetic
heads on a tape recorder — low level devices which rely on
magnetic coupling for their operation.

Generally tape heads are shielded by the internal design
and layout of the recorder’s electronics. However, the pickup
cartridge by its very design and performance requirements
must be close to the turntable’s motor. While most good turn-
table motors do not give trouble, cartridges do vary in their
sensitivity to magnetic fields, and troubles may occur when
least expected.

In spite of any design features or in-built shielding included
to prevent the breakthrough of magnetically induced hum in
turntables and tape decks, these units should be kept as far as
possible from the power transformers of amplifiers, tuners
and other components.

FEATURE: Bugged By Interference?

Hum fields exist
around mains
transformers and AC
mains wiring in
general. If sensitive
equipment —
unscresned — is

immediately surround
it making life
unbearable

[ 3 L]
Curing Magnetic Hum
The most common problem with magnetically induced hum
is found around the pickup cartridge. To cure this hum itis
necessary first to establish the cause.

If you suspect that the turntable motor is the cause of the
problem, try switching the motor on when the arm is at differ-
ent points across the turntable. If the hum appears and dis-
appears as the motor is turned on and off, then the motor is
the culprit.

It will be possible to tell where the problem is worst, and
the only cure in some cases will be to relocate the arm. If this
is impossible, as it would generally be with automatic and
semi-automatic arms, it is necessary to look to some form of
magnetic shielding.

If hum levels change with the position of the arm across
the platter — even with the motor switched off — it is probable
that some nearby component is the cause — possibly a power
transformer in the amplifier or some other component nearby.
Try changing the position of the turntable relative to the
other components — sometimes a slight change in orientation
is all that is needed.

Similar experiments will be required if the hum occurs in
a tape deck, although this is only likely to occur when the
equipment is mounted in a confined space such as an equip-
ment cabinet.

Halting Hum

The search for the source of a hum may take a great deal of

your time and when hum problems do arise, you must be pre-

pared to devote several hours to the hunt. Itis certainly worth-

while — you will not get any easy listening until it is found.
Remember that hum rarely comes from a faulty compo-

nent so it is unlikely that you will banish it simply by buying

n :
replacement components Eri

Don’t let the
hum-bugs get the last
Iaugh! Follow the
rules given here and

MAYBE you'll get
away hum-free!
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Freepost E FREEPOST ON ORDERS ® ACCESS

- ® VISA
Birmingham B VAT INCLUSIVE PRICES  CAGH

B19 1BR B ADD 30p P&P e CHEQUE
ELECTRONICS  0214.233-2400 m 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Eiectrotytic Radiai Leads Order Cade - Polyester Radial Leads Order Codn
Electrolytic Axial Leads Order Code —10% to +50% Tol. Cap 034 + uF + Vaits Miniature Low Value Order Cade Dipped Tvpe, C280/352 Style Cap 362
by o H Cop 015 ¢ 5F + V dec. Vdc | 631016 ' 25 |35 140 | 50 Polysiyrens, Axial, 1 1% Tol., #63V DC Wk, Cap 424 Moulded Type, 10.2mm Pitch
. ! Ceramuc Plate, Rad a1, Low K. 100V DC Wi, Cap 632
V.. 1% 25 a0 LR Ceramic Plate, Rachat, Med K, 100V DC Wky, Cap 630
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|
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1
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Supphed complete with Vertical Foong

Clip.

10000uF 16V Ripple 58A@85C RIA@50 ¢ 238
Trimmers Order Code SiEA 1320 320

46A 6.4A 215
250V 0.C. Wkg. Fibm Dielactric, Miniatarg 8,04 1124 282

14 - Cap 808 A 12.8A 17.94 469
2 Cap 808 B 584 7.8A 248
Cap 808 C 924 12.8A 393

55 - 59.5pF Cap 808 D 4700uF 7OV 78A 10.6A 403

0.1
0.22 !

NN RNERDIORNDADIDDDH DN

INTEGRATED CIRCUITS LINEAR Volage

4000 Bufferad C-MOS - High Speed 7400 T.T.L. CA3046 Regulators

CA3080E M3 "
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HEF4001 HEF 4046 HEF4514 NT401N 14 | N7445N N74123N 7 N74184n N74LS2ON N74L5139N N74LS257N CA3140E UATBOSCU
HEF 4002 HEF4047 * | HEsasts N4028 14| N744BAN I N7T41258 N24195N N74LS32N N74LS153N N74LS258N CA31BIE UA7812CU
HEF4006 HEF4049 HEF4516 N7403N 14 | N7447AN N74126N N74198N N74LS33N N74LS154N N74LS260N 29 LM301AN GATBISCU
HEF4007 HEF4050 MEFa517? N7404N 16 | N744BAN N7412BN N74198% N74LSIIN NT4LSTEEN N74LS261N LM339N UATS12CU
HEF 4008 HEF 4051 HEF4518 N7405N 6 | N74SON N74132N N7422N N74LS38N © NTALS156N N74L5266N LMIBON UATSISCU
HEF4011 HEF4052 HEF4619 N7406N 32 | N7asIN NT4145N N74279N N74LSa0N N74LSISIN NTALS273N LM3IBIAN UATBLOSCS
HEF4012 MEF4053 HEF4520 N7407N 32 | nN7483N | M7a1aN N74268N N7aLSaZN N74LS15BN N74LS283N LM3900N LATBLI2CS
HEF 4013 HEF4066 HEF 4521 N7408N 16 | NPaSan N74148N N74365N N74L38IN N7ALSISON N74LS290N MC3403P UAT8LI5CS
HEF4014 HEF4067 HEF4528 N7409N 18 | N7eGOY N74150N N74366N N74L554N N74LS16IN N74LS29IN NES3t
HEF4015 HEF 4068 HEF4532 N7410N 14 | N7ON N74151N N74367N N74LS55N N74L5162N N74L 5298N NES3ET Pl \/c
HEF4016 HEFA069 HEFA534 ! nra11N N747ZN N74153N N74368N : N7ALSTIN N74LS16IN NTALSIBEN NES55N oSsEYAS S
HEFA017 HEF 4070 HEF4539 NT#12N N7873N l NTA15aN N7ALSTEN N74LS16aN N74LS366N NESSEN 51340 el
HEF4018 HEF4071 HEF4543 NTA13N N7a7an N74155N S N7ALS76N NT4LS170N NT4LSIEIN NESBEN SLASSE 182
HEF4019 HEFA072 HEF 4555 NI41aN N7475N N4156N N74LS78N N74LS173N NTALS3I68N NES7ON SL610 25
HEF4020 HEF4073 HEF 4556 NTA1EN NT4T6N N7aL 7R NT4LSOON NJALSBIAN NTALS174N NTALS3TIN NES7IN 'R
HEF4021 HEF4075 HEFA557 N4VIN NT480f - N74158N N741 501N N74LSB5N N74LS176N N74LS374N AC4136 SLaz0
HEF4022 HEF4076 HEF4585 N7420N NBIN N73160N N74LS020 N74LSBEN N74LS1BIN NTALSITSN TBAI20S seoal
HEF4023 HEF4077 HEF 4724 N7A2IN N7485N NTAIEIN N74LSO3N N741.590% N74LS190N N74LS378N TDA1022 b 4
HEF4024 HEF4078 HEFA0097 N74250 N74BEN N74162N N74LSDAN n74LS92N N74LS191IN N74LSIBEN TDA10348 speas
HEF4025 HEF 4081 HEF 40098 N4268 N7499N NJ41EIN N74LS05N N24LSa3N N74LS192N N74LS390N TLoBICY 5630
HEF 4026 HEF4082 HEF 40108 N1a2IN N7491AN N78164N N7ALSOBN N74L5958N N74L5183N N74LS393N TLOB4CN Sheso
HEF4027 HEF 4085 HEF40160 N742BN NT49ZN N74165N N7ALSOIN N741.5968 N74LS194N N74LS3gEN UAT41CN SLB80,
¢ Fa028 HEF 4086 HEF40161 N7430N N7493N NTAIEEN N2aLS 10N NTALSIOIN o N74LS195AN N74LS490N UAT4ICT Zt:g:?
HEFA029 HEF 4093 HEF 40162 N7432N N7494N N74 170N NTALSTIN 26 | N7aLS109N NTALS 198N N74LSE 70N UATS8CN 38

HEF4030 HET 4004 HEF40163 N7433N N7495AN N24173N N74L512N NT8LSTIZN NTALS19IN sLie1z
HEF 4031 HEF4104 HEFA0174 1 N74I7N N7496R ‘w74178N NT4LSIAN N76(SI13N N74LS240N Zene, sLien
HEFA4035 HEF4502 HEF 40175 NT438N N74100N NTAITON NT7aLS 141 N78LSTIEN N74LS241N og 511626
HEF 4040 MEF4505 HEF40192 N7429N N74107N N4 180N N74LSIBN N74LS125N N74LST42N Diodes 5L1630
HEFAD41 HEF4508 HEF4Q19] N74d0N N74109N N74181% 5 | N7sLs20N NTALS126N 17ALS243N 400mW C4V7-C33 sL164o
HEF4042 HEF4510 HEF40194 N7ad2w N74116N }741B2N N74LS2TN N74LS132N N74L$244N B82Y88/8ZX79 SL16a)
HEF4043 HEFas11 125 | HEF4019s N7443ny N74121N N74102N N24LS22N N74LS136N N74L5251N + valtage 9 2:;:3;3

CASES - Boss Industrial Mouldings OPTO ELECTRONICS Order Code SWITCHES SEMICONDUCTORS

3 i~ . X Qrder Code IN§14 BC182L
Small Desk Cansole — Boss |ndustrial Maullings Light € mitting Diodes, Individual Miniature Toggle — Honeywel! INGOOT 821:‘

Slope Front Consote, Recessed Top I 1257 (3mml Red COYS54 SPOT SWBAT01
] INGOQ2 BC184L
ABS Base, C W Brass Bushes. Jn Qrange Green €Qvoes SPOT COff sSwgaton 1N40D4 BC212
1mm Alumimum Top Panei Fimished Grey Order Code Yeltow caver SPDT Doubie Bias To Centre SWBAI04) INGQO7 BC212L
g I 1 E sPuT Single Bias [u Centry SWBA 1051
W61, D96. HI9 (671 214 Case 81M1005 OR Pt . i e e

SPOT B, SW BA1061
W215. 0130, H47 1731 308 Case BIM1006 OR 7 Smml Red covoea o L5302 . 8e215 L

SWgA2011 2N2218A 8Cs47
> Gres cQvoe 5 3
Plastic Boxes — Boss lndustnal Mouldings v:w:."\ caves gsg; B/O:‘l Buas Te: G :‘x :,‘égf: 22369 Besas
9 utste Bias Ta Centre 2N2646 B8C549
n:;;x;::'eé)fv;::.(;‘:c;;::.:z; !C'ndgf: »(.)v'(;"qe Panet Mounting Clp 10 suit ? LEDS Ciy DPDT  Single B1as Tu Centre SW 8A2051 2N2976G 80557
e Phatoresistors OPLT B SWBA2061 2N3053 3 BCs58
L112 w62 D31 99 Case BIA12003 OR omp12 95  ORPI2 Miniature Push — C & K 2N3059 povo
L 150 w80 D50 " Case 81M2005 O/ ORPE1 95 ORPET A Ma0ss ey
L19C w110 DSO 23 Case BIM200G OR s¢ Pusb To Make, Momentary S 8531 2N3055 80131
Phototransistors s Push T Break. Momentary 5w BE33 Fuil 188 Test 80132
Plastic Boxes with Metal Lids ocen 20 ocen I " ey
Recessec Top Boa 8px25 195 BPazs i B
ABS Base, CW Brass Bushes, In Orange 8px29 195 Bpx20 MAINS TRANSFORMERS Ordes Code | 5 h705 S xoy
1mm Atuminium Top Panet Finished Grey ST Photocoupler Seciinddar-es may e Sonnectad in seres ar 2N3773 BFYS0
- allel (v 1t@e 1
L85 W6 D29 112 Case BIM40Q3 OH Feng2o 165 FCDB2N Prmitres 0250, 3w % naeto or vy
L111 W71 D42 150 Case BIM4004 OR et : 523333 :F;gz
L1681 W96 D53 208 Case B1M4005 OR HARDWARE ¢ Order Code 6VA  Clamp Tvpe Construction 235(Each INSas7 a::vegA
Blacast Bomes D.A.L. Sockets Apwios V8% Reaulation. F C 54, H36, 135 2N5a59 BRY39
Diecast Box and Flanged L« 8Pin Luw Profite Sexker Tin i DILSKT8 045,02 &V Seeonvanes TinsSVA 45 ‘;%6‘7;5 gi"fggo
Aluminiim Box and Lic i Natural Finish 14 Pin Lo Proofiie Sucaer Tin ] DIl SKT 14 A5y 06V 50 AD16T MPF102
Orrer Code 16 Pin Low Pecsnie Sucker Trn ] BILSHT 18 Qe 0.2 ) | AD162
L113 w63 031 124 Case BIM5003 NA LI Y ' 150 BAWI5D gA?‘
L152 W82 D50 215 Case BIMS00S NA Heatsinks CVI20Y 200 8C107 ? ogsg
1192 w113 D61 334 Case BINMS006 NA .
o o] Indwiial Tvpe for 15 T05 50 €0 Sine 5 20VA  Clamp Type Cinstrucuon 360 each :g:ggc “;3‘:
mall Desk Cansales Iativicugt Type fos 1 TO66 105 Cw Sira T2 2 A 169, Re. Fe. . TE32
Slape Front Consalr, Aecetsed Top tncividual Type for 12 T3 72 Catk Sink T4 0L L3 RSN FICIR0/ HABRIAE 80109 LIEIIC
ABS Base, W Brass Bushes, In Oronae Iectivicuial Typw e 1+ TO126 17 C% Sk Tva 045V, 04 BY Seconuuies Trans20vA 45 L] Jupaae
Tmm Alumiaium Top Panel Finished Grey Inchvrual Type for 1 70220 17 € W Siny T 06V, 06V 60 8C109C TiP2985
Veattation Siots in Base Order Core SV CLIY 125 ot 500

016V, 9 10y 150 BCi5g Tis43
WI105 D14 H32 156} 236 Case BINBOOS OR P C.8. Companents 0175¢ 013 5v 175 ac177 zTX109¢C
W170 D143 H32 (86 312 Case BI**G00B OF

N 020v 0V 17
W170 D214 HI2 82) a3 Case BIMB007 OR Dot Pen Brus In. Slowy Deying P 3300 oV 200 o

Skeleton Presets, Miniature Order Code
gff;f:ﬁ:sﬁud Order Code VERO ELECTRONICS PRODUCTS 0.1W, E3 Values, 100R-IM, Lin Verucal Mounting Man. Preset v

25" %57 1" peh Veraboare bl 2G0 210690 01w, 1l 100R- 1M, Lo, rt M g

0.25W, E24 Volues IRO-10M, 5% Tol.  2each  100/100 (Muit 10/vatue!  Res RD's 375"% 8" ‘\'?,,.(Jn \::;S;a.d 79 200 gy07?D e f v:u:vew "
O.5W. E12 Values IRO-4M?, 10% Tol  Jeach 1501100 (Mot 10/Valuel  Res AD". 2.6 2 1 1" puech Veroboard 164 B5iPack  200-21076C Skeleton Presets, Standard

« value 376" % 5% 1" puch Plan Basrd 68 200 21078H 0.3W. £3 Values, 100R-4M7. Lin. Verticat Mounting 1 Sid. Preset v
Metal Film, Fixed 582"« 28" 1 tieh V Q DI Boxrt 135 £ 00.21084E 0.3W, E3 Values, 100R-M?, Lin. Honzontal Mounting 11 Sid. Preset H
0.5W, E24 Values, SREIM, 2% Tol Beach  400:100 (Muht 10;Value} Res MR30 Soot Face Cutier 107 203 21m3a Potentiometer, Rotary R
25W, E12 Values. 10R-27K, 6% Tol.  16each 800,300 (Mutt 10/Valug)  Res PRSZ Fin Imertion Too! tar 040 type pun 147 203-21015F 05W, E3 Values, 1K:2M2 Lin 39

+ Value DS Pis 040 (1001 44.Pock 200 21087G 025, €3 Values, 4K7-2M2 Log

55 Pins 040 (1001 44 Pack 200210178 . B

Metal Glaze, Fixed Vorgwne Kin lpen, 2 wre, 25.combi abd Kit 200213410 Potentiometer, Slider
C.5W, E24 Values, IM-33M,5% Tol.  iGeach 800 100 (Mukt 10/Value) Res VR3? Vergeare Comin (251 109:Pack  200-2)339F 0 5W. E3 Values, 2K7-470K Lin SIPot Lin

' Valge Vemwre Wire (21 109-Pack 200 21340G 0.25W, E3 Valuws, 1KQ - 1MO Log. §I Pot Log
- Value
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Freepost
Birmingham

® ACCESS
® VISA
e CASH

B19 1BR e CHEQUE

ELECTRONICS 021-233-2400

FuLL Seec KiT
TELETEXT DECDDER

,..,._.. —

/ G M,szsa\\

GMT ELECTRONICS ol

e -

S

TELETEXT DECODER

®
L |
[ ]

® STATE OF THE ART L.S.l. CIRCUITS

® DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY

® CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION

® ULTRASONIC REMOTE CONTROL

e HIGH QUALITY THROUGH PLATED P.C.B.

e ALL I.C. MOUNTED ON SOCKETS

@ PREALIGNED UHF/IF MODULES

® NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET

® SIZE 430mm x 90mm x 220mm

® SUPPLY 240Qv 50Hz 35w

® NEW *TOUCH CONTROL KEYPAD* NEW
INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

— £189.90 inc VAT. p & P£3.00.

FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 P & P £0.50.

P.C.8°S AND L.S.I. I.C' S NOT SOLD SEPARATE FROM KITS. P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

OOPPLER RADAR ALARM F.E.T. POWER AMPLIFIER

Do your goodies need pratecting? Na need to run miles of wire,
and hock window and door frames to pieces. Just buiid o Doppler

Radar Alarm kit. It con be mains or battery operated ( external
battery required ), ond is Iriggered by any movement in ifs
detection orea. !t incorporates an arming delay - ta encble yau

to leave its detection field sofely, ond a trigger delay (0 10 45 |

seconds ), 50 you con catch the thief red honded without a prior
worning hoving been given.

The unitpravidesa 12 volt output, narmally high { low an alarm ),
1o supply an extemal remote reloy, which is not supplied. The
unit has on integrol buzzer ta give an indicotion when the unit is
being armed, and when friggering is complete.

The urtit comes complete with a suitoble case.

DOPPLER RADAR ALARM  £39.50

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

Bring your HI-Fl up te date. Available now is a 100 watt
audio amplifier using POWER MOSFETS . The POWER MOSFET
hos severol advantoges over bipolar transistors. It hos good
frequency response, no corrier storagedelay, thermal stobility,
no secondary breakdown, and high input impedonce.

The MOSFET Amplifier has been designed to deliver o
continuous power autput of 100 watts with full heatsinking into 8
ohms from 5 Hz to 100 kHz with no mare thon 0.01% tetol
harmonic distortion, which is about a tenfold improvement on
ordinary bipolor techniques. The high output impedance and
thermal stability of the MOSFET reduces the size of the total
tircuit by obout 30%. The kit does not include o cose.

POWER MOSFET AMPLIFIER MODULE £39.50




GHLDUASING electronics

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN
TELEPHONE 01-883 3705 01-883 2289

our eoundeel conneetion in the world of componente

g oA INCLUDED FREE
: O Now AVA"-ABI-E Sample tape with extended

Low cost computer in kit form glntme> olde) rafiéar glnd

disassembler

U K 1 0 1 Price includes RF modulator and

power supply

NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS
SIMPLY HIT NEEDED
‘RETURN’ AND GO

Also available ready assembled,
tested and ready to go

St only £249 + VAT
i August to November '79
N 81w : Build, understand, and
e 5 P Kit price program your own
Demonstration At Our Shop only £1 39 T computer for only a
(enter through stationers) small outlay

AVAILABLE SOON

COLOUR ADD-ON CARD
Enabies you to choose your foreground, the background colour anywhere on the screen Flash any character on the screen at will. Full documentation and parts in kit form Phone for details.

STOP PRESS

The latest edition of our 'STOP PRESS " is now available, and contains an up-to-date price list showing all the items that we stock. Just send an
S.A.E. or phone for your FREE copy. Our catalogue is still available and if you're one of the few who haven't gota copy, order your FREE copy

today.

= RAMS | 8978 4.13 | CA3140E 036 PLUS 741520 0.18 | 7415160 1.08 | 7415373 0.78
€ 8251 5.00 | CA3160€E 1.00 OH10 Superboard 1i 741821 0.18 | 7415161 0.69 | 7415386 0.36

4027 301 | 8253 .93 | CA3600€ 3.69 only £188+VAT 741822 0.18 | 7415162 1.16 | 7415393 0.84
4050 (200ns)  2.50 | 8255 5.08 | ICL7038A 3.67 741526 0.18 | 7415163 0.89 | 7415668 1.17
4050 (350ns)  2.35 | paud Rate ICL8O3BBC  8.82 [uC3i350P 1.20 | TBABOO 083 | 74L827 0.18 1 74L5164 1.08 | 74L5670 1.71
4060 (300ns)  2.39 | Generators ICLBO38CC  3.40 |mci3sip 120 | TBAB10S 1.10 | 741528 0.18 | 7415165 0.72 | 74500 0.56
4116 8.74'| mC14411t 5.87 | ITT7120 1.90 | MC1352P 1.35 | TBA810AS 0.80 | 74L530 0.18 | "74LS166 1.85 | 745262 15.85
Static RAMS MM5307 9.38 | LF351IN 0.40 |pMmc1375P 1.73 | tBAG20 0.70 | 741532 0.28 | 74LS168 1.71 | 745374 12.84
21024 1.18 | yanTs LF356N 0.80 |pcia45, 295 | TRA920Q 1.75 | 741833 0.28 | 7415169 1.71 | 745387 233
2102A-2 1.18 AY5.1013 1685 LM301AH 0.38 | MC1456CG 1.75 | TBA9OOQ 1.50 | 74LS37 0.23 | 74LS170 1.72 | 745472 14.38
2111A1 170 | ea03 k.08 | LM301AN 0.26 {MC1458CP1 045 [ TCA270Q 1.00 | 741538 0.23 | 7415173 0.81 | 745474 11.24
2112A.2 1.83 TMSB01 INC “30 LM307H 0.88 | c1495¢ 5.98 | TCA730 3.97 | 74L540 0.18 | 74LS174 0.97 | 7510740 1.52
) 1ie [ TVs x LM307N 0.43 | c1a00p 0.75 | TcA740 387 | 741842 0.65 | 7415175 0.97 | 751078) 1.82
2114 §17 | Inmegraved Cireuits | LM308N 0.95 | mc3302p 0.85 | Intagrated Circuits | 741547 0.81 | 7415181 2.77 | 75108AN 1.30
4035 (1000ns) 1.07 | 703 (Bpin)  0.95 | LM308 0.55 | \C3340p 1.20 |TcA920 1.60 | 74548 0.81 | 7415188 0.44 | 75182 1.62
4045 (250ns) .16 | 709 (8pin)  0.35 | LM318N 1.95 [ MeM 780 248 | TDA1054 1.20 | 741549 0.81 | 7415189 2.08 | 754524 043
5257 (TMS4044)| 709{14pin)  0.38 [ LM319H 2.26 |NEs3ItN 1.00 | TDA1327 0.95 | 74151 0.18 | 7415190 0.86 | 75.90J 2.5

.93 709 (T099) 0.46 | LM322N 3.87 | NEgaol 297 |T0A1352 1.35 | 741554 018 J7aLshal 088 |

6810 3.03|710(8pin) 038 | LM324N 0.50 | NES5EN 0.22 | TDA2020 3.20 | 741855 0.18 | 7415192 1.04 | 7400 0.10
ROMS 710(14pin)  0.38 | LM339N 0.50 | NESSEN 0.60 | TLO72CP 0.95 | 741873 0.33 17415193 1.04 | 7401 0.10
2513 (UC)  6.26 | 710(T099)  0.45 | LM348N 0.90 | NESEON 3.25 | TL074CN 1.50 | 741574 0.27 | 7415194 0.88 | 7402 0.10
2513(LC)  6.25 | 711 (14pin)  0.40 | LM37ON 2.90 | NESGIN 3.95 | TLog1CP 0.45 [ 741875 0.40 | 7415195 0.97 | 7403 0.11
MM5230 a2 | 711(T099)  0.87 | LM371H 2.05 {NEsEaN 3.8 |TL082CP 0.95 |74L576 0.27 [ 745196 0.97 | 7404 0.12
cry 739 (14 pin}  1.80 | LM373N 2.90 | NesgsN 1.10 |TL083CP 105 | 74878 0.27 | 7418197 0.97 | 7405 0.13
6800 601 | 741@pin)  0.18 | LM372N 2.90 | NESEEN 1.20 | TLOBACN 115 | 741583 028 jaatsoa 982 | 7406 0.21
8080 5.08 | 741 (14 pin)  0.35 | LM377N 1.75 | NESETN 1.35 |UAA170 1.98 | 741585 0.81 | 7415240 2.08 | 7497 0.21
9900 28.05 | 741 (T099) 0.42 | LM378N 2.05 15241024 3.40 |uaaigo 1.98 741886 0.27 | 7415241 208 | 7408 0.12
280 8.00 | 747 04 pim  0.70 | LM379S 3.75 [ 5AA1025 4.85 |2N404 0.80 | 74190 0.57 | 7415242 2.08 | 7409 0.13
6502 950 | 748(8pin)  0.33 | LM38ONS 0.85 |5 414n 1.90 |2na14 o.80 | 741591 0.97 | 7415243 2.08 | 7410 011
toRONE 748 (14 pin)  0.45 | LM3SON 0.75 | 5\ 440 290 |oNa17e 190 |741592 0.69 [7415245 2.50 | 7411 0.17
170240 5.16 | 748(T099)  0.48 | LM3IBIN 1.45 | Sps00OV 2.98 |2N423T 1.05 | 741593 0.60 | 7415247 109 | 74, 0.13
2708 ¢.26 | 753 (8 pin) 1.50 | LM381AN 250 [SN75491N  0.75 | 2N424E 1.15 | 74895 0.81 (7415248 1.09 {5443 019
2716 24.00 | AY-10212 5.80 | LM382N 1.20 |SN75492N  0.85 | 2N424P 0.80 [74LS% 1.16 | 7415249 109 | 7493 0.40
AY-1.5050 1.90 { LM386N 0.78 | SN76001N 0.95 |2N42 7 7418107 0.32 j74LS251 0.96 7416 0.19

7.V. Controlier ; SE 3.75 17415 74152 i
stragaea ™ 469 | AY-1-5051 1.45 | LM387N 0.95 |SN7600IN 1.8 | IN4sHA 135 |7415109 0.32 | 7415253 0.92 | 7417 0.28
-89 | AY.16721/6  1.95 | LM389N 0.95 [SN76008K  1.80 | oNacoce 233 | 7415112 0.32 | 7415257 0.92 | 7420 010
Dutters AY-3-8500  5.00 | LM725CN 2.25 |SN76013N 140 | IN1034E 1.90 |74Ls113 0.32 [7415258 0.92 | 7473 0.18
74365 0.52 | Av-5.1224 2.40 | LM1303N 1.00 |SN76013ND 1.40 | 9N1040F 685 | 741114 0.32 | 7415259 139 | 7455 0.18
74366 0.52 | AY-5.3507 4.15 | LM1808N 195 [SN76018K  1.50 | SN10GGE sas |741S122 0.69 (7415261 4.50 | 7256 0.18
74367 0.52 | AY-5.4007 1.10 | LM1812N 5.40 SN76023ND 1.30 |2NAT16E 4‘95 7418123 0.72 | 7415266 0.37 7427 0‘25
74368 0.52 | CA3036 1.10 | LM1820N 1.00 15N76033N  2.00 |2NA13as  26.95 |74LS124 1.39 17415273 170 | 7408 0.29
81LS95 0.88 | CA3045F 1.40 | LM1830N 1.98 | SN76532N 1.55 | LS series ) 7418125 0.36 (7418279 0.57 | 7430 0.10
811596 0.70 | CA3046 0.65 | LM3065N 1.50 | SN76544N  1.25 | 741500 0.12 | 7415126 0.38 | 7415283 1.08 | 743, 018
81597 0.88 | CA3053 0.72 | LM390ON 0.50 | SN76660N  0.75 | 741501 0.12 | 7415132 0.60 | 7415289 4.50 | 7437 019
B1L598 0.70 | CA3075 2.00 | Integrmted circuits [ SN76666N 075 | 741502 0.14 |7418133 0.39 | 7415290 0.91 | 7438 6.19
8126 1.90 | CA3078S 1.80 | LM3905N 1.00 | TAA263 2.20 | 741503 0.14 [745136 0.36 (7415293 0.91 { 7440 0.16
87128 1.90 | CA3080 0.87 | LM3909N 0.68 | TAA320A 0.50 | 741504 7415138 0.58 | 7415295 1.30 .
0.18 7441 0.48

87195 1.57 | CA3080€E 0.67 | LM3911N 1.10 | TBA120S 0.70 | 741505 0.19 |74LS139 0.58 | 7415298 1.16 | 7442 0.38
8196 1.57 | CA3081 1.30 [ M252B1 AA  7.50 | TBA231 1.00 | 741508 0.18 |74L8145 0.97 17415348 139 | 7445 0.56
8197 1.57 | CA3082 1.30 | M253B1 AA  7.85 | 1BA520Q 1.00 [ 741509 0.18 | 7415181 0.81 | 7415352 1.04 | 74454 0.56
8798 1.57 | CA3086 0.45 | MC1310P 1.00 | 18AS30G 150 | 741810 0.18 7415153 0.52 (7415353 0.92 | 74475 0.40
Interfaco CA3089 1.75 | MC1312pP 1.85 | TBASA0Q 1.50 |74L511 0.18 | 7415154 1.30 (7415362 8.21 | 7448 0.49
8205 3.00 | cA3090Q 3.95 | MC1314P 3.35 | TBAS50Q 1.50 | 741812 0.18 /418185 0.72 | 74153656 0.47 [ 7450 0.10
8212 2.00 | CA3097E 1.85 | MC1315pP 5.50 | T8A5600 3.75 |741813 0.37 7415156 0.72 1 74L5366 0.47 | 7454 0.10
8216 2.08 | CA3123E 1.70 | MC1327P 0.95 | TBAG51 1.80 | 7415814 0.65 /48157 057 | 7415367 0.47 | 7453 0.10
8224 2.77 | CA3130E 0.85 | MC1330P 1.00 | TBA750Q 264 l7a1515 0.18 7415158 0.67 | 7415368 0.47 | 7454 X

All prices sre EXCLUSIVE of VAT. P ge and packing 30p ( p s g
and EXPORT inquiries welcome. Phone your orders through our ORDER-RING line quoting your A
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8
d st cost). CALLERS WELCOME. Hours 9.00 am-6.00 pm (enter through stationers). TRADE
orB ycard ber (Min. tel order £5).




PROJECT

I-LO PASS HILTE

Are you in the depths of despair because your highs are hissy,
or because your laws are rumbly? Then you need the ETI Hilo Filter

to remove your extremities - without anaesthetic.

e can hear you all now,
saying to yourselves in uni-
son simuttaneously and all

together — GOSH, is there no end to
the ET! Project Team's ingenuity?
Whatever will they come up with
next? Well this really is the ultimate in
audio gadgetry — a rumble and
scratch filter that one can tune to suit
an individual rumblie or a personal
scratch. Speaking for ourselves, we
only scratch when there is no-one
around anyway, it's bad manners to
do otherwise.

The ET! HILO FILTER essentially
consists of two separate filtera, a
variable high pass and a variable low
pass filter in series, which together
form a tunable bandpass filter. whose
cutoff frequencies at each end of the
audio spectrum can be adjusted by
varying the cutoff frequencies of the
individual filters.

The cutoff point of the high pass

filter is variable between about 235
Hz and 2.8 kHz depending on the
setting of RV1. At all frequencies
above this the filter operates as a unity
gain buffer. The effect of this part of
the whole circuit is to quite
adequately filter out all low frequency
oscillations and tremors which go
under the heading “'rumbles’’.

The low pass filter functions in just
the opposite mode, in that it filters out
all frequencies above its cutoff point
wvariable between about 2.2 kHz and
24 kHz dependent on RV2).

Unwanted tape hiss and record
scratches can be filtered out with this
part of the circuit. Frequencies below
the cutoff point are buffered with
unity gain.

For the technically minded we can
say that both filters are second order
filters giving a cutoff rate of 12 dB/
octave below or above the conse-
cutive filter points.
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Construction

The circuit really is so simple that
very little need be said on construc-
tion techniques. The only area of pos-
sible difficulty might be encountered
in the wiring up of the two poten-
tiometers RV1 and RV2. Both are dual
ganged types and obviously require to
be wired correctly for proper function.
Work from the circuit diagram and
follow the wiring carefully. If the
circuit does not work first time, it is
more than likely that this is the area of
fault.

We build our filter into a box but
this is not strictly necessary. You can
build the board into your own system
and run the filter from a mains/DC
power supply up to = 15 V), which
will save the expense of batteries, if
you wish.

i 4
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Sirirsd The internal photograph (left) shows the
L3R completaed PCB installed in its case and the

connectors to the batteries and front panel
controls. Two PP3s will give sufficient
power for satisfactory operation. We have
taken the outputs to two phono sockets on
the back panel.

s )
S tw [ ; Fig. 1 (below) shows the circuit diagram.
Cre RV1 and RV2 are both ganged poten-
% tiometers.

C4
500p +9v

1u0

o/p

NOTES:
1C1 18 747
RV1,RV2 ARE 100k lin DUAL POT

-0

- C.B.
CITY

LTD.

119d PROSPECT ROAD
FARNBOROUGH, HANTS
0252-318141 (EVES. & WEEKENDS)

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

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

Duff Rig?? Then why not take advantage of our reparr service — absofute

confidence guaranteed.

Access, Credit Cards accepted.

Just send 3 x 10p stamps for our 16-page fully illustrated comprehensive

catalogue
REMEMBERH! Until C.B. becomes legal we DO NOT seli rigs
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Hi-Lo Pass Filter

L { |
238Hz 2k6 5k0 10k 20k

FREQ
Fig. 1. The frequency response of the high

pass filter. The response falls off below

about 235 Hz.

[ =

Bl = lod l 1
2kZ2  5k0 10k 20k 24k

Fig. 2. The frequency response of the low
pass filter.
You shouldn’t find this PCB (above) very
taxing to construct. It may be small, but the
mighty mica morsel banishes hiss and
rumble a treat.

Fig. 2 (below) shows the Hi-Lo Filter com-
ponent overlay. The capacitors go in two by
two — two polyester, two polycarbonate
and two polystyrene.

RV1 RV1
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TOP PROJECTS
Book 1+2: £2.50 + 25p P&P
Master mixer, 100W guitar amp., low
power laser, printmeter, transistor tester,
mixer preamp., logic probe, Ni-Cad
charger, loudhailer, ‘scope calibrator,
electronic ignition, car theft alarm, turn
indicator canceller, brake light warning.
LM3800 circuits, temperature alarm, aeral
matcher, UHF-TV preamp., metal locator,
four input mixer, IC power supply, rumbie
filter, IC tester, ignition timing light, 50W
stereo amp, and many more

Book 5: £1.00 + 25p P&P

5W stereo amp., stage mixer, disco mixer,
touch organ, audio limiter, infra-red
intruder alarm, model train controller,
reaction tester, headphone radio, STD
timer, double dice .

Book 6: £1.00 + 25p P&P.

Graphic equaliser, 50/ 100W amp,
modules, active crossover, flash trigger,
“Star and Dot’’ game, burglar atarm, pink
noise generator, sweep oscillator, marker
generator, audio-visual metronome. LED
dice, skeet game, lie detector, disco light
show . . .

ETI CIRCUITS Books 1 & 2

Each volume contains over 150 circuits,
mainly drawn from the best of our
Tech-Tips. The circuits are indexed for
rapid selection and an additional section i1s
included which gives transistor specs, and
plenty of other useful data.
Sales of this
publication have been
phenomenal —

hardly surprising when
the circuits cost
under 1p each!
£1.50 + 25p P&P.
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TOP PROJECTS
Book 7: £1.25 + 25p P&P

ER !l loudspeaker, CCD phaser, 3-channel
tone control, bass enhancer, continuity
tester, bench supply, LCD digital
multimeter, digital frequency meter, wide
range oscillator, ETl wet, egg timer. house
alarm, porch light, torch finder, light
dimmer, 1B metal locater, electronic
bongos, puzzle ot the drunken sailor, race
track, ultrasonic switch, tic-tac radio, rev
counter, Transcendent 2000, spirit level.

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

75p + 25p P&P.

ELECTRONICS — ITS EASY
Combined volume.

This, our latest work, 1s a complete
collection of our ever popular beginners
series. Previously published in three
volumes.

£3.60 + 50p P&P.
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tomarpgss "
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ORDER FROM
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Postage and packing also refers to overseas. Send remit-
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CMOS 555
APPLICATI

NS

Tim Orr brings you the result of bipolar versus CMOS in the 555 league

years, but there is now a CMOS version that has some

very significant design improvements. The two de-
vices are functionally very similar, being interchangeable in
most applications. The operation of the 555 is very simple,
(Fig. 1). lt consists of a pair of comparators that operate at ¥4
and % of the supply voltage, this being set up by a resistor
chain. These comparators set and reset a flip flop which in
turn drives the output stage. A second output is available
which is an electronic switch, (Discharge) to ground. Other!
features include access to the resistor chain via the control
voltage pin and an extra reset input to the flip flop. This
simple network readily lends itself to all sorts of oscillators
and timer circuits.

T he bipolar 655 timer chip has been around for many

DISCHARGE b4 +Vee

1 d
GND 1 pa +vec THRESHOLD > ¢ P13 DISCHARGE
TRIGGER 2 D7 DISCHARGE CONTROL VOLTAGE 34 b12 THRESHOLD
ouTPuUT 3 7555 bg TyResHOLD RESET ¢ P11 CONTROL VOLTAGE
RESET a4 b5 CONTROL VOLTAGE OUTPUT 5 pio RESET
TRIGGER 6¢ P9 outPuT
7d

P8 TRIGGER

THRESHOLD COMPARATOR A
s O—> 3

3
OUTPUT
5 O p
CONTROL
VOLTAGE

§ ;

v
+ DISCHARGE

TRIGGER
. - ._I "

§ R

l GND

1

Fig. 1. The pin-out and internal configuration of the CMOS 555.

COMPARATOR 8

The bipolar 555 has a few parameters that can make it
difficult to use, but which have been improved in the CMOS
version, (Fig.2.). The bipolar quiescent supply current is
generally about 10 mA which negates their use in small
battery units. The CMOS version consumes a mere 120 uA.

44

PARAMETER ICM 7555 | BIPOLAR 555C
QUIESCENT CURRENT TYPICAL TYPICAL
Vee +15V 120uA 10mA
INPUT CURRENT TRIGGER |  50pA Ou5A
THRESHOLD 50pA OulAa
RESET | 100pA |  OmI1A
MAX. OPERATING 500kHz 500kHz
FREQUENCY
POWER SUPPLY RANGE 2 +18V | 4Vs»16V
PEAK SUPPLY CURRENT 10mA 370mA
TRANSIENT
RISE AND FALL TIME 4008 | 100ns
AT OUTPUT

;lsg5 2. A comparison betwean the Bipolar and CMOS version of the
Also the CMOS inputs are very high impedance having
input currents down in the pico amp region. Another major
improvement is the reduction in the power supply current
transient during an output transmission. The bipolar is very
noisy in this respect and can often be the cause of lots of
‘funnies’ in nearby circuits.

The CMOS 555 is a low power high input impedance
device that should be used where low current consumption
is at a premium. The following circuits illustrate some
possible uses of the device.

400 —

300 L

suPPLY 200

CURRENT - BIPOLAR 555

100

] 200 400 600 800nS

TIME

Fig. 3. The CMOS 555 displays an impressive reduction in supply
current transient during an output transmission. 9
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FEATURE

TIME CONSTANTS

C{Ra+Rb) C(Ra*Rb)

ChRb Chb
2/3 Vees RA

B8
113 Vec

RB {Ra+2RbIC

out

THRESH

8 A FEW CYCLES AN HOUR
TO 500kHz ARE POSSIBLE
USING THIS CIRCUIT

TRIG
GND

Fig. 4 (above) A simple oscillator can be constructed using two
resistors and a capacitor. Due to the high input impedance of the
CMOS device, resistor values up to 100M may be used. The
operation is as follows. Capacitor C is charged up via Ra and Rb and
80 rises with a time constant of C(Ra+ Rb). When the voitage B
reaches %3 Vcc, the threshold hold comparator goes high causing
the output (pin 3) to be set low. Also the discharge FET (pin 7) is
tumed on. This discharges the capacitor via Rb with a time constant
of CRb, until the voltage B reaches /s Vcc.

This causes the trigger comparator to go low which sets the
output high and turns off the discharge FET. Thus, the voitage B
oscillates between 3 and 23V¢c. The waveform is asymmetric but
due to the nature of its generation its frequency is virtually invarient
with regards to supply voltage changes. It is possible to generate a
sawtooth waveform by reducing Rb to a short circuit. This causes
the reset time to be very fast, of the order of a few microseconds.
However, there is a propagation delay through the device from the
trigger comparator to the output which causes the discharging

. waveform to overshoot the /3Vcc limit, thus making the waveform
at Blarger. This will cause the oscillation frequency to be lower than
calculated. To maintain the caiculated frequency, the discharge
period should be 5 uS seconds or longer.

= +Vee
CR
CR a 3

B )
1/3 Vee 7555 5

2/3 veo

Fig. 5 (above) This oscillator has a symmetrical output because the
charge and discharge paths are the same and the portion of the
exponential cruve that is used is symmetrical. Note that in this
circuit, the discharge pin (7) is available to do other jobs, such as
drive a LED or some other device. The timing resistor R should be
kept relatively high (above 10k) to prevent loading of the output.

+Vee 4V TO 18V)

1SECOND

R3
470R 10mSEC

|

D2
= REDLED OFF
e oN oN

7555

+
<1

/I 2u2

Fig. 6 (above) This circuit is an oscillator that has a wide mark to
space ratio. It is OFF for approximately 1 second and then turns ON
for about 10 mS. During this latter period the LED is turned on by
the discharge FET. The long OFF period is generated by the R1, C1

R2
D1
INa1ag A7
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A FREQUENCY RANGE OF

time constant, whereas the short ON period is produced by D1
(which is forward biased) and R2, C1. The average current
consumption is relatively low. If the unit were powered froma 9 V
battery, then the current would be 120 uA for the ICM 7555 and an
average of 140 uA for the LED, making 260 uA total. This would
give a lifetime of a few months for a PP3 which would be extended
by lengthening the OFF period (increase R1) and reducing the LED
current (increase R3).
? +Vee (+9V TO +18V)

R3
47k

BC182L
=2
100n

R4
10k

SWEEP TIME T = Vec x 2/3x C1.

7555
L

B
TRIGGER INPUY

NOQTE NO RETRIGGER

WL

*m_v_“/l_,/l____
A

ov

ANDic={27-07

Fig. 7 (above) The 7555 is used to initiate and terminiate » triggered
sweep. Normally the discharge FET (pin 7) is ON and so C1 is
shorted to ground. When a trigger is applied to the input, the
collector of Q2 momentarily goes low which sets pin 7 of the 7585
in its OFF condition. Q1, R1, R2 and D1 form a current generator
that drives C1. Once the discharge FET has been turned OFF, the
voltage on C1 rises linearly. When this voltage reaches + 23 Vee,
the threshold comparator sets the discharge FET into its ON state
and 3o C1 is shorted to ground. IC1 is used to buffer the volitage on
C1. The sweep generator is not retriggerable and is only initiated on
fast positive going inputs. To vary the sweep rate, alter C1 and or
R2.

9V

Rt

) ” 5
7
A2 62
39K 1NA148
7555 100y D2
[ 3+

[ —~8V NO LOAD

)
c1

-7V AT 0.5mA

€3
R3 + 1000
39

DC TO DC CONVERTER

29V . -
- ml—m_—[
0 - = -
0 ey 07
B8
av ~8.3v

ov

8V - NO-LOAD

Fig. 8 (above) A DC to DC converter can be constructed from an
oscillator and a diode charge pump. The 7555 forms a high
frequency square wave oscillator. The squarewave from pin 3is AC
coupled via C2 to the charge pump. The voltage on the negative side
of C2 is prevented from going more than 0V7 positive by D1 and so
the square wave on this side of the capacitor biases itself so that it
moves from +0V7 to —8V3. D2 charges up C3 on the negative
excursion of this waveform and so a negstive rail of about —8 V is
generated. The current that can be taken from this rail is rahter low,
being determined by the oscillation frequency and C2. Generally DC
to DC converters have a poor transfer efficiency.
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T v

—— PP3 TUNE FOR MAX

RECEPTION 4 {8
o

212
N4148 $$ -

ULTRASONIC
10k A H;

| 40kH:
€= AIR TRANSDUCER

c3 i"

ic1 100 L1
7555
%7
22k 100v
LORKING]
[
] 2| 1
Fo 4a0kH: —C2
AV 1000p |
AUTOTRANSFORMER

27SWG WIRE

r—E 7555

+Vee (+8V TO +18V)

+Vee

FREQUENCY
CONTROL

log

BC182L

SPARE CMOS
INVERTER £

10 TURNS AND 100 TURNS
WOUND ON A SUITABLE
FEARITE POT CORE

TX CURRENT 18mA

{RM10}
PUTPUT 40kHz BADPASS FILTER
41 390p
LR 100k L
1k0 390p
W b AN 40KH2 SIGNAL

TO DETECTOR

40kHz
RECEIVER 10n
O +Vee

Fig. 9 (above) The 7555 can be used as the driving oscillator in an
ultrasonic remote control system. The oscillator generates a thin
puise about 2.5 uS long at the natural resonant frequency of the
transducer. This short pulse is used to turn on a transistor (Q1)
which drives an auto transformer with a 10 to 1 step up ratio. The
output of the transformer is connected to the transducer and when'
the oscillation frequency is correct a 100 V peak to peak sine wave
will be produced at this point. The transducer is usually a crystal
with a high impedance and so a high operating voltage is required to
produce any power output. The receiver is a 40 kHz bandpass filter.
This will amplify any audio signals at this frequency, which can then
be sent to a detector circuit.

+Vee {+5 TO 18V)
8
= 2k3H:

20701
1'*14“4801 CONTROL RANGE

7555 3

c1

/I 470p

D2
1N4148

h

Fig. 10 (above) This oscillator allows the mark space ratio at pin 3 to
be varied from 1 to 20, 10 20 to 1, by using two feedback routes.
When pin 3 is high, C1 is charged via D1, part of RV1 and R1. When
itis low, C1 is charged via D2, the other part of RV1 and R1. Thus
the position of the RV1 wiper determines the ratio of the charge and
discharge periods. The oscillation frequency is slightly dependent
on this ratio. : .
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"TO INDEPENDANT OF vVCC

U
Fig. 11 (above) By making a loop out of a 7555, an inverter and an
integrator, a triangle/square wave oscillator is produced. To
operate well at high frequencies (up to 40 kHz) a CMOS inverter
should be used to replace the transistor invertar. The op amp
provides a low impedance triangle output, the frequency of which
may be controlled with the 1M log pot.

+Vee
? (+18TO +5V)

22k

PIN 4 CAN BE USED
TO GATE THE TONE
ON AND OFF

BC212L

80R
1.3 kHz

1N41ag

470R

1N4148

CONTINUQUS 1.3kHz TONE

Fig. 12 (above) The 7555 can be used to generate an acoustic tone,
The oscillator is set to run at 1k3Hz which has a low period of about
15 nS and a high period of about 755 nS. During the low period the
transistor is turned ON and so the loudspeaker is connected across
the power supply and sinks at about 100 mA (fora 9 V supply). This
gives it a ‘kick’ on every cycle of the oscillation. As the transistor is

_only on for 15 out of every 770 nS the average current through the

speaker is quite small, baing about 1.95 mA. Therefors, the total
current consumed by the whole system is only about 2.5 mA (at 9
V), and yet the 20 mW output signal is quite audible.

O +Vee (11BV TO «5V!

? +Vee

22K
7555 4 8

Ic1

L2y sss |2
ic2

7 ‘ J_ .~ 10k
T

5

BC212(

J 80R

NG 138

7 1

470R
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FEATURE: CMOS 555 Applications

Fig. 13. A warbling tone can be generated by using two oscillators.
The warble is produced by IC 1 which generates a 13 Hz wave form
that is used to frequency modulate the tone generator as described
in the previous example. Pin 5 of a 7555 is connected to the + 24
Vec tap on the resistor ladder. By tying it to a *warble’ waveform,
frequency modulation of the final output tone is produced. A 7556
could be used instead of two 7555's.

{+5 TO «18V}
Q +Vee

ok
& & 4 8

7555
1c2

‘BEEP’
PERIOD

| aseconos

I 7 1 l
1N4148

LA —pp—3

470R

Fig. 14 (above) The police and other emergency services use a,
repeating high frequency ‘beep’ on their radio networks. This
doesn’t interfere with the normal radio traffic and allows the
listener to be certain that he is still tuned in correctly to that channel.
The circuit generates a similar ‘beep’ and yet consumes only a
couple of milliamps. IC1 is a slow oscillator (3 second period) with a
large mark / space ratio. The discharge FET is on for most of the time
and only goes OFF for about 15 milliseconds in every 3 seconds.
This FET is connected to the tone generator in such a manner that
when the FET is ON the tone generator is inhibited. When the FET
goes OFF the generator produces a burst of 3 kHz oscillations which
are heard as a ‘beep’.

t+5 TO + 18V}

f “Vee

|
100k
4 3

a 8
1N41a8 5
3 r
7555 10k
L] 7556 6 ic2 8C2124,
68k 1 7
2 2
it
10n A
I;; ﬂg I T 4 INarag |80R
; =" TR 1N4128
% »
INCREASE JO 2k7 FOR A LOUDER OUTPUT

« 185EC »

Fig. 15 (above) The last type of sound generator to be described is a

simple siren. IC1 generetes a sewtooth waveform which is used to -

frequency modulate, via pin 5, the tone generator (1C2). As the
sawtooth voltage rises (with a period of 1 S§) so does the tone

generator frequency.
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{45 TO +18V}

(E +Ver

<
4
2 9
c O
B
7656 Tmono = 1.1 x R3 x C2
A ﬂ BC182L
c1
470p R 3 [ . ot
10k
- C2
I
A L4 L__—

c
JU

+Vee -
o I

ov

*2/3Vee — ﬂ
€ n—v/l

Fig. 16 (above) The 7655 can be made into a monostable, aithough
some s may occur in its use. A negative going puise on the
trigger input (pin 2) can be used to start the monostable period. It is
important that this pulse goes high again before the end of the
monostable period, or else it may prolong the period. To this end an
AC coupled transistor inverter has been used so that a rising
positive signal will initiate the event. Initially C2 is discharged to
ground. When pin 2 is taken low, the discharge FET is set to be OFF
and so the voitage at E rises with a time constant of C2, R3. When
this voltage reaches + 35 Vcc, the discharge FET is turned ON, C2 is
discharged to ground and the monostabie period is finished. During
this period the 7555 produces a high output at pin 3.

S b

? +Vee (46 TO +18V)

i 10k
§ 10k
5

ov 7565
2 i1
+2/3 Vec 1
c
ov acisat -
A 3 e

Tmono =C2x2/3Ves
1ABC

Fig. 17 (above) The previous circuit has been modified. The timing
resistor has been replaced with a programmed current source, 1C2.
Whatever current is put into pin 5 of the CA 3080 (the |, current)
will appear at its output. This will linearly charge up Ci when the
FET switch is turned OFF. The monostable action will be the same
as in the previous example. The m table period is linearly
proportional to the |, current so by programming this current the
period is controlled.
T +Vee

Oue] FTOV

[

INPUT FREQUENCY
FIN

Vout

SMOOTHED OUY
Tmono DC VOLTAGE

. o I+
PULSE AT SAME
FREQUENCY AS

INPUT 7

I Vout = (Fin x Tmono x Vee)
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. FEATURE: CMOS 555 Applications

woNGSTABLE rERI00 period of 800 seconds. IC3 is used to buffer the triangle to the
OF FIN outside world. If a 741 is used, then the waveform will become
asymmetrical at low |, currents (below 1 uA) due to the input bies
i current needed to run a 741. A TLO81 has very little input current
/ and 30 could be used for both low |, currents and high frequency
- performance. If low power is needed, then a TLO61 (200 uA
R quiescent) could be used.
re — L 2 By closing switch S§1, the oscillator will produce a sawtooth
APPROX +1V/kHy | wavsform and a pulse.
a70p 47 S +Vee {+8v TO +18V)
mn o~ s{ —0 vout
FiN 8cis2L 22n
/J; 7
1
”I/ 4 —l a7k -
(1mA MAXY

Fig. 18 (above) The monostable can be used to linearly convert a
frequency into a voltage. The pulses at the output pin of the 7555 in
this circuit are fixed in length but occur at the fundamental
frequency of the input signal. Thus the average equivalent DC
voitage of these pulses will be linearly proportional to their
frequency. This averaging can be performed very simply with a CR
low pass filter. This filter determines the response time of the
circuit and the ripple. A long time constant will have little ripple and
respond slowly and vice versa. Care must be taken to not exceed the
range of the monostable. When the period of mc bl d
that of the input signal, the circuit will miss every other period and
will drop its apparent output by an octave.

TRIANGLE/SAWTOOTH

741 0R
TLD810R
TLNG1

+Vee

Fig. 19 (right} IC1 and 2 form a triangle / squarewave oscillator. 1C2

is a non-inverting, programmable rate integrator and its output 4] SOUARE/RUUSE
ramps up and down between the z and #: Vcc limits set by IC1. m o
The rate at which the integrator ramps up and down and hence the A
oscillation frequency, is determined by the I,,. current. Because the oflyl Ve Ve
input impedance of IC1 is so high, it is possibie to directly connect B \//\/»/\ 071048V (0 .
the timing capacitor to it, without any unwanted loading effects. Tisiyes
This circuit has excellent high frequency performance producing i
good quality triangle wave forms at 40 kHz. The circuit can also 4 ]J j{ U u lf
produce very low frequency signals by making C a 100n tantalum o) D{ g £
and 1,,. a current of say, 1 nA. This oscillator would then have a s W SIMPLE voLTAGE TO
TO DRIVE THE CA3080

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETIs with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your
archives.

Invest in an ETI binder. You know it makes sense.

You can have any colour you like as long as it's
black.

Send a mere £3.20 to:
ETI Binder

145 Charing Cross Road
London WC2H OEE
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Logic Probes

NI

SpendLess 1

LP-1 Logic Probe

“] The LP-1 has a minimum detachable
puise width of 50 nanoseconds and
maxifnum input frequency of 10MHz.

This 100 K ohm probe is an

| inexpensive workhorse for any shop,
lab or field service tool kit. It detects
high-speed pulse trains or one-shot 5
events and stores pulse or level
transistions, replacing separate -

level detectors, pulse
detectors, pulse stretchers
and pulse memory devices.

All for less than the price of a DVM

£31.00*

e

LP-2 Logic Probe
The LP-2 performs the same
basic functions as the LP-1,
but, for slower-speed circuits
and without pulse memory
capability. Handling a
minimum pulse width of 300
nanoseconds, this 300 K ohm
probe is the economical way
to test circuits up to 1.5 MHz
It detects pulse trains or
single-shot events in TTL, DTL
HTL and CMOS circuits,

replacing separate pulse detectors,
pulse stretchers and mode state
analysers.

(Available in kit form LPK-1 £11-92)

£18.00*

The logic proves shown are all suitable for TTL,
DTL. HTL and CMOS circuts.

*price excluding P.&P and 15% VAT

CONTINENTAL SPECIALTIES CORPORATION

==

C.S.C. (UK) Limited,

Dept. 94, Shire Hill Industrial Estate, Unit 1,
Saffron Walden, Essex CB11 3AQ.
Telephone: Saffron Walden (0799) 21682

Telex: 817477

i

o

Test More

» LP-3 Logic Probe
MiGH Our LP-3 has all the features of the LP-1 plus
\ extra high speed. It captures pulses as

i narrow as 10 nanoseconds, and
monitors pulse trains to over 50 MHz.
Giving you the essential capabilities
of a high-gquality memory scope
at 1/1000th the cost.

LP-3 captures one shot or low-
rep-events all-but-impossible to
detect any other way.

All without the weight, bulk,
inconvenience and power

=]

SRO0G OS5 3cE HEIN

The Digital Pulser: another
new idea from C.SC. The
DP-1 registers the polarity of
any pin, pad or component
and then, when you touch
the '‘PULSE’ button, delivers
a single no-bounce pulse to
swing the logic state the
other way. Or if you hold the
button down for more than a
second, the DP-1 shoots out
pulse after pulse at 1000 Hz.

second. Clever! And at
reasonable price £51

——

consumption of conventional methods.

£49.

00*

The New Pulser DP-1

The single LED blinks for each single
puise, or glows during a pulse train.
If your circuit is a very fast one, you
can open the clock line and take it
through its function step by step, at
single pulse rate or at 100 per

a very

.00*

CS.C. (UK) Ltd . Dept. 9J, Shire Hill Industrial Estate, Uit 1, Saffron Walden Essex CB11 3AQ

r-—--—------------

Prices include P &P and 15% VAT

[LP 123135 Qnty LP2|£2214 l_omL[Lpslssaoal_W_W[ P [seoas Qnty pr{masm i

Name e Address.

I | enclose Cheque/P 0. for E
American Express card no

or debit my Barclaycard/Ac
exp. date

cess/ l

FOR IMMEDIATE ACTION — The C.SC. 24 hour, 5 day a week service for FREE I
Telephone (0799) 21682 and give us your Barclaycard, Access, American Express catalogue :
number and your order will be in the post immediately tick box [ ]
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SOUTH WALES
rans it || BARGAIN OFFER
TOOLS, CASES, TRANSFORMERS, COMPLETE
ETC. CLOCKS, LEKTROKIT, BREAD-

BOARDING AND VERO DEALERS SEGURITY ALARM SYSTEM

BOOKS BY NATIONAL, IOR, BABANI

SPECIAL OFFER LIST. ALL BRAND NEW. FULL SPEC. comprising the following top quality items:
DIL SOCKETS—GOLD PLATE . ‘ 1) CONTROL UNIT
Bon e ZEEE pmsonCOP 2) BELL—6" HEAVY DUTY
Temm e OB otaemos L 2ap 3) OUTSIDE BELL COVER—PLASTIC COATED
18pin ..... .. 15.5p 7401 TIL ....... 7.5p STEEL
22pin .l 21p 4017CMOS ... ... 70p 4) SIXFLUSH MAGNETIC CONTACTS COMPLETE
24pin ... ... 24p YAAAT L, s & e s o 75p ' 5) FOUR LARGE PRESSURE PADS
THYRISTOR 1A, 200V MADE BY ITT, TYPE CRS1/ 20AF 30p. 6) 50M 4 CORE ALARM CABLE

BRIDGE RECTIFIER BY MOTOROLA 1.5a, 50v 28p.
30k LIN-POT BY AB (+ 1) 20p, (+10) 19p. 7) INSTALLATION INSTRUCTIONS

100k LIN MOULDED TRACK (+ 1) 55p, (+ 10) 50p. | of the above for just
!;ELAY 4POLEC/0, 12vCOIL, £1.00. e ]
Omm Q/B FUSES 150mA, 500mA, 4a, 5a, 50p for 10.

GLASS ENCAPSULATED REED SWITCHES £1 for 10. £73 . 50

gﬁlTAL METERS TYPE DM235 SINCLAIR MULTIMETER inclusive of VAT and post-packing

?EM?OSOS&%&?R“QHES&E&? 'ﬁ?-EQRkas Security catalogue still only £1.00 inclusive —
. .00. Price list sent

TMK 500 £33 LT22 £15.10 deductable from orders over £10.00. Price list se

TMK 500 TUB £41  KRT 101 £7 free of charge.

CASE FOR ABOVE £8
ALL PRICES VAT INCLUSIVE : PLEASE ADD 25p PACKAGE
AND POST
SEND YOUR ORDERS TO:

Callers Welcome

STRATHAND

Bus nwnth Wiess

* 24-hour digital display
plus analogue dial.

¢ Auto calendar feature
with full fap timing
stopwatch

# Also world time fea-

date., day of week.
plus back light

* Auto calendar

* 1/100 of seconds
counting upto 1 hour.

* Time lapping to treeze

date, month. B/light
* 1/10 chronograph.
Lap time.
* 6 digit plus day.
* 12/24 hour option.

month, day of week
plus back light

* 6 digits. 3 flags, plus
continuous display of
day and date or

Il
STEVE'S ELECTRONICS |
15/17 THE BALCONY, CASTLE ARCADE i 2 ’
CARDIFF, CF1 2BU TEL: (0222) 41905 S215% Andeawiis SHLAS, Glasgow, G BRL
OR VISIT US AT THE SHOP— Tel: 041-552 6731 0r 2
OPEN TUESDAY TO SATURDAY 9-5.30 FRIDAY 12.30-7 Telex: 777268 (24 hours’ service)
Mail and Official Orders Accepted
¥ *
MEN'S ¥ LADY'S LADY'S %
LADY'S
15 functions telling hours, g4 WATCH -3 5-FUNCTIONS
mins., secs., month, ALARM " Gold /sl ! WATCH !
date, plus back fighting. ATy Ao ﬁ:ish SvPreoiourn T Ul S
:‘2‘3;:::‘;“:?1'3}3'“%(1 by % * Hours,.mins.. secs.. * Hours, mins., secs., X “:;";‘ dﬂcbod( iight
tuning fork quartz at month. date, day of "‘02‘:" date, plus % { * Swinless steel Bmm
32768KHZ. b 4 Doerk ?acl;hght- N g;gkt;i?f;:m thick.
o % * Bom hick ¥+ 12 months »
£6.95 * 12-month guarantee. guarantee ¥
inc. VAT P&F) %
Same day despatch '8 . X
b2 Only 3 4 Only * Egnlgys
LRI AR 0 A dh IR R R AR O R S £14.95 ) ’ n&-?g,,) * inc. VAT P&P)
. inc. VAT P&P, inc.
MEN'S » Sogegpdeshth i Same day despatch : SEpNE e D
TWO-WAY *
TIME FROM ﬁﬁ*tﬁﬁ****‘ﬁ** L b - - A & I A 4 AT A AAARN
CITIZEN % MEN'S MEN'S % MEN'S
. % Digi-Ana stainless b I.-cn ALARM “AI'ARM" E GHRDNNRAPH
g‘”c Qhronogr:ph. » v’;}:} §A'|‘a?"?.ze CHRONO % * 6 functions telling br.,
# Dusal time watch. 3 o n.\'ms.,sec,dme. " Hr., min., sec.. day, B3 v min., sec., month,
" %
-3 %
» %
ture. % seconds. * Month, date/date the time with con-
h < =
RRP £106.00 % * 192\;':::":3 * 10mm hick % ngxr:'t':lgnga-ramee
Our price % Only 0""'9 % Only
%}%P, % ”V' 'g‘zp (mf 'vg'f PiP) ¥ £l 0}95
inc. inc. VAT P . K inc. VAT P&P)
Sa(flvr\‘: day despatch -3 Sa(v‘:: day despslch Same day despatch ¥ Sa(rlvr\‘: day dospa:ch

A A A AR A A A A A A AR A AR AR AR AR AR AR

LEZ7TRONICS LTD
12 Little Newport Street

A A A A A A AT A A A A A A AT AR

Payment can be made by sending cheque or postal order, Write your name and address
and order details clearly. All products carry one year guarantee and full money back
10-day reassurance. Battery fitting service is available at our shops. All goods are sent by
first-class post.

A AAAA S AAAAAAAAAAAAS A AAAAAATAAT A A AARN

Shop open 7 days per week, 12 noon to 8 p.m.

lLondon WC2 7J.J "8vasr as10
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PROJECT

Try your luck with the ETI Coin Toss game. Heads or tails with
LED indicators, full sound effects and fingertip control.

ou know how it is. Someone
flips a coin, it spins wildly in

the air, you all call and the coin
lands . . . on the floor and rolls under
the sideboard. Frustrating, isn't it?
Well, now you can banish the pro-
blem at a stroke with our great new
circuit. Featuring illuminated indica-
tors, single push-button control and
exciting sound effects, the whole unit
is powered from a single nine volt
battery and switches itself off aito-
matically after about twenty seconds.
Only a couple of cheap chips are
used along with three transistors and
a scattering of discrete passive com-
ponents. Depressing the push-button
causes the unit to emit a ‘whooping’
siren sound. Also the LEDs flash
alternately, gradually slowing down
until one remains illuminated. A
further depression of the push-button
starts the process again. If the unit is
left undisturbed it will turn itself off,
emitting a couple of quiet squeaks.
Once the flashing display has settled
and one LED is illuminated con-
tinuously, the display will remain
stable until both LEDs are ex-
tinguished. This avoids any trou-
blesome arguments!

Construction

The unit is assembled on a single PCB
with the battery, push-button switch,
LEDs and loudspeaker connected via
flying leads. There are two links to
make on the board; from IC1 ;pin 4) to
IC2 :pin 4) and from IC1 :pin 3) to the
junction of diodes D6, 7. Note that
this is a straight wire link which »

The finished coin machine (right) installed
in a standard Verobox.
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PROJECT: Coin Toss

A Tl
e - - - - &
o1 b
NOTES:
1C11S 4093
1C2 1S 585
Q118 BCAT7
Q2.3 ARE BC108 k
LED1,2 ARE ANY LED
) ALL OIODES ARE 1N4148
R3 5
Mg [
]
R1
470k
VA
=
+
8V F
c1
1000u

Fig. 1 Circuit diagram. We found that the
circuit operated more reliably if D1 was
made a TN4001.

passes under R11 and D6. The flying

PARTS I.IST lead link is most easily made on the

P A underside of the board after construc-,
tion is complete.

Assembly is quite simple. As usual,
pay attention to the orientation of the HOW IT WORKS
diodes, transistors, ICs and capaci-
tors. C9 may have to be bent to one
side to accommodate C1. However.
there is plenty of space for the other
components. As IC1 is a CMOS chip,
Use a socket if you are worried about
damage from static electricity. There
are no problems with 1IC2 or the other
components.

Layout of the unit is uncritical and
any construction technique may be
employed. You need two different
coloured LEDs. Any size or colour of
LED will do. The unit should work as
'soon as power is applied and again
upon depressing PB1. Build one nowy
and try your luck! En

+Bv FLYING LEAD

LED 1
A

LED 2
A

: mndaré
i )lim . YOUn should Iuweixno ov  PB1 LED 1
! inobtammg them from your -

Fig. 2. Component overiay.
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Rapitype 3 |
.FFU Etl TRAEISFERS e’

GOOD AND PROPER! -

. or at least your projects. If there is onc thing whichis -
impossible to do at home is lettering front panels to pro- /
fessional standards. At lcast until now. If vou cast your
cyes right a while you'll see our new punel transfers sheet,
which has been carefully designed to allow you to do ex- » S S e e B
actly that. 3 b PR Tt albasl

The transfers are easily rubbed down,
and the two sheet set contains a mass of
lettering and —uniquely —control scales for
both rotary and slider puts.

Lach shect measures 18Qmm X 240mm
and comes packed flat in a stiff cardboard
cnvelope for protection, There should be
cnough for dozens of projects here - and the
longer you wait the worse they’ll look!

Ti Magazme.
25-27 Oxtord Street.
London WIR IRF,

Panel Meters, Bridge Rectifiers, Power Supply Units
: g y
Muitimeters - Semi Conductors - Timers - Safebloc
Minimum & Sub Miniature §0 VOLT (Pri;: 220-240V)
Milli  Ref. Price Sec: 0-19-25- ?3 .40 S(I)’\:lco
— amps No. £ P&P A No £ PEP
3.0-3 200 238236 65 05 102 3.35 85
06.0.6 1A1A 212275 .70 10 103 435 100
9.09 100 132,06 .65 20 104 7.05 115
09.0.9 330330 2351.90 .65 3.0 105 835  1.15
0-8-9, 0-8-9 500 500 207 2.5¢ .70 4.0 106 10.60 1 25
089 089 1A1A  2083.60 .70 6.0 107 14.85  1.45
015,0-15 200200 2361.80 .65 8.0 18 19.95 165
020, 0-20 300300 2142.50 85 10.0 19 2385 215
2011201220 700[DC) 2213.25 .85 | 60 VOLT (Pri: 220-240)
01520,0-15-20 1A1A 206 4.35 1.00 Sec: 0-24-30-40-48-60
0-15.27.0-1527 500500 2033.80 .85 Ref. Price
| 0-15-27.0-15:27 1A 1A 204 6.86 1.00 Amps  No. € P&P
‘ 12 AND/OR 24 VOLT O L
Pn: 220-240 Volts 0 5 730  11s
) Amps Price 30 125 1085 125
12v 28V Ref. £ P&P 40 123 1210 145
05 025 111  2.05 70 50 40 13.90 155
10 05 213 2.50 85 | 60 120 17.35 155
2 1 71 3.00 85 AUTO TRANSFORMERS
. 4 2 18 3.80 85 Input /Output Tapped 0-115-210-240V
6 3 70 5.36 90 A . 4
9 1.15 ef. rice
] B % oo %2 N {Watts) No. € PP
Step by step we take you through all the fundamentals of 12 8 116 860 115 20 113 2.40 ,Bg
electronics and show you how easily the subject can be 16 8 17 1080 125 } 1;(5) 6‘; gg: 1180
mestered. | 00 10 18 1380 18 | e oup Taped
1) BUILD AN OSCILLOSCOPE 50 30 296 3310 1.75 (3)01015210_52320724ov - 15
2) READ, DRAW AND UNDERSTAND CIRCUIT DIAGRAMS 30 VOLT (Pri. 220.2400) ZO o2s ok
3) CARRY OUT OVER 40 EXPERIMENTS ON BASIC Sec 0-12-15.20-24-30V 1000 %4 18.35 1.55
] Also 150072000/ 3000VA
ELECTRONIC CIRCUITS AND SEE HOW THEY WORK. Ref. Price MAINS ISOLATING (Centre Tapped &
S TR VNN GPENE NN EEE MW TR AR G WS WML ANGGS MMAGS SN SN SR B s Amps No. g P!;Bl" s. )
1 We provide practical tuition for:- 3) Digital Electronics 0 H ?g ‘;g 3:gg g 5,;120/2,;2\', P'Sec 1207240V
. . . nce B
: 1) Radio amateurs licence.  [] 4) Computer Technology [] ¢ o e 26 0D (Wams)  No. € Pup
1 2) City and Guilds certificates.[ ] 5) Test instrument kits [] : 20 21 635 118 &9 e g;: 108
f : ; . 50 51 9.3 ' =
: Mark your interest{s) with an x in box provided. 1 80 117 lo0.85 118 gcs)g 12; }g_g: :ig
1 British National Radio &0 Ellsectr1o%|c3 Schogh — : o =8 s 350 183 1806 155
[ P ox 156, Jersey, Channel Islands 2 : 1000 156 36.85 15
gNAME _ Y H KL R LI L —
Please add VAT at 15%
: ADDRESS . Bh0AZ) : Barclaycard and Access facilities BAYDIS ;:’\xlgzr: i:if[
available
1 e == {block caps please) ! \ Trade and Education Welcome Heme Bay 64586 )
L o o i o o0 o T O G e o S S S S - o o] -

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980 53



«
FT3 NEON FLASH TUBE
High intensity multi tirn gh vohage neon glow discharge tHash tube
* Design tor ignition uming etc. £1.80. P&P 25p (£2.01 inc VAT) 3 for
£3, P&P 50p (£4.03 inc. VAT & P).

WHY PAY MORE?

MULTI RANGE METERS Type MF15A. AC/
OC voits 10, 50. 250, 500. 1000 Ma 0.5 0.10
0100 Sensutivity 2000V 24 ranges dimensions
133x93x46mm. Price £7.00 plus 50p P&P
(€8.63 inc. VAT& P ).

METERS (New) — 90mm
DIAMETER

AC Amp. Type 6T27: 0-1A. O-5A. 0-20A. AC Volt.
0-15V, 0.300V. DC Amp, Type 65C5 0-2A. 0-10A, ]
0-20A. 0-50A. DC Vok. O-15V. 0-30V. All iypes £3.50

ea plus P&P 50p (£4.80 inc VAT) 0-50A OC. 0-100A OC

Price £5.00 plus 50p P&P (£6.33 inc VAT).

)

TRIAC

Raytheon 1ag symmetrical Triac Type Tag 2607500V 10 amp 500 piv
Glass passivated plastic tnac Swiss precision product for long term
reliabiity £1.28 P&P 10p (E1.88 inc. VAT & P} tinclusive ot data and
application sheet) Sunable Diac 22p.

MERCURY SWITCH

Sue 27mx5mm. 10 for £6.00 P&P 30p tota!

ncluding VAT £6.10. Min quantity 0 N.M.S

Heavy duty type, size 38X 16X 10mm, minimum

quanuly 10. £7.80 pos! paid (£8.83 inc VAT
P).

230 VOLT AC FAN
ASSEMBLY

Powertul continuously rated AC motor complete
with § blade 6% ar 4 blade 3" aluminium fan
New reduced price €3.00 P&P 65p (£4.20 inc
VAT & PIN.M.S.

21-WAY SELECTOR SWITCH

with reset coil

The ingenious electro-mechanical device can be
switched up 10 21 posiions and can be reset from
any position by energisinghz reset coil 230/ 240V
AC operation. Unit is mounted on strong chassis
Complete wphcover. Price £5.50 P&P 75p
(€719 nc. VATA PINM 5.

A.E.G. CONTACTOR

Type LS6/L11. Corl 240V 50Hz. Contacts — 3 make 00V 20 amp 1
bre’\:kSGOOV 20 amp. Price £6.80 + 50p PRP {£6.90 inc VAT & P)
N. .

TORIN BLOWER

2207240V AC Aperture 10x 4%2cm Dverall size
16X 14acm. Price £3.78 P&P 76p (inc. VAT
£5.18. NMS

SMITH BLOWER

Type FFB 1706 Small quiet smooth running. 240V AC operalion
Output aperture 45x40cm Overall size 135X 165¢cm Flange
mounting Price’ £4.26 PAP 75p. (Total £6.78 inc! VAT& P) NM §
Other types available SAE for details

24V DC BLOWER UNIT

USA made 24V DC O 8 amp blower that operates well un 12V 0 4 amp
OC producing 30 cu ft min at normat air pressure. Maximum housing dia
110mm, depth inc motor 75mm_ nozzle length 19mm, dia 22mm. deal
for cooting mobvle equipmen, car. caravan, etc £4.50 PAP 75p (£6.04
inc, VAT PINM S

MINIATURE UNISELECTOR

12V 11 way 4 bank {3 non-bridging 1 homing) £3.00 PP 35p (£3.85
inc VAT & P)

MICRO SWITCHES

Sub min lever m / switch type MMLA6 10 for £2.50. (£3.22
inc VAT & P).
lyg;z 3 115M 906T 10 for £2.60 post paid (£2.88 inc VAT

BF lever operated 20A c/omt Unimax USA 10 for £4.00 P&P $0p (rin
order 10} (£5.18.nc VAT & P)

OP C/0 lever m/switches mtq by Cherry Co USA Precious metal low
;%;s;‘ar’:ﬁnscomac's. 10 for £2.50. P&P 30p Total inc VAT £3.22 (min

HEAVY DUTY SOLENOID
Mig by Magnenc Devices 240V AC intermuttent
operation. approx 20tb. pult at 1 25in Ex equip
Tested. Price £4.75 + 75p P&P (£6.33 inc. VAT
& P) R&T

PYE EYTHER

210V AC Solenoid Approx. 1ib pull Ya'' travel
ntermittent raung  Prce £1.00 P&P 20p (£1.38
inc VAT&PIN.M S

WESTOOL TYPE MM8 MODEL 2

240V ACApprox 1% Ibpull at vz inch Rating 1 Price £1.50 P&P 20p
(E1.98 inc VATRPINMS

18-24V DC 70 ohm Coil Solenod Push or Pull Adjustabie travel to
316 Firted with mounting brackets and spark suppressor Size
100X 65% 25mm Price 3 for £2.40 + I0p P&P (min 3 off) (£3.10 inc
VAT & Py

INSULATION TESTERS (NEW)
Test 10 1 E £ spec Rugged metal construction
suitable tor bench ar fiald work. constant speed
duich Suel8in W din, H 6in. weight 61
500 VOLTS 500 meghohms

£49.00 Post 80p (£67.27 inc VAT & P)
1000 VOLTS 1000 megohms

£65.00 Post 80 (£64.17 inc. VAT & /)
SAE for iestler

YET ANOTHER OUTSTANDING OFFER

New 1MFD 600V Oubilier wire ended capacitars 10 for £1.50 P&P 50p
(£2.30inc VAT & P} (Mn 1IOIN M §

All Mail Orders — Callers
Ample parking space

Showroom open Monday-Friday

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230V AC 50/60

OUTPUT VARIABL
BRAND NEW. AH types.
200W (1 Amp) fied A/C

volt reter

1 KVA (Max. 5 Amp)

17 KVA (Max. 75 Amp)

Carriage and
VAT extra
3 KVA (Mex. 16 Amp)
6 KVA (Max. 30 Amp) .
10 KVA (Max. B0 Amp)
LT TRANSFORMERS

0.5 KVA (Max. 22 Asvip)

E 0/260V AG

3-PHASE VARIABLE VOLTAGE TRANS
FORMERS

0-10V-15V at 3 amp (ex new equip) £2.80 P&P 50p (£3.48 inc VAT}
13-0-13V at 1 amp £2.50 P&P 50p (£3.46 inc VAT)

25.0-25V & 2¥; amp £4.60 P&P 7Sp (£6.04 inc VAT & P)
0-4v/6V/24V/32V at 12 amp £16.80 PAP £1.90 (£23.48 inc VAT
&P

0-6V/12V at 20 amp £14.70 P&P £1 50 (inc. VAT
0-12V at 20 amp or0-24V at 10 amp £12.00 P&P
VAT & P}
0-6V/12V at 10 amp £8.25 P&P £1.25 finc VAT £
0-6V/12v/ 17V/18V/ 20V at 20 amp £19.00 P&P
VAT & P)

£18.63)
£1.50 (£15.83 inc

10.93)
£1.50 (£23.58 inc

0-10V/17v/18V a1 10 amp £10.50 P&P £1.50 (inc. P&P £13.80)

JOB LOT! Primary 240V, Secondary 6V a1 1.66 am)
Price: £1.50. P&P 50p. (Tola! £2.30 inc. P & VAT).

p. Size' 3X 2% 2in
NMS

Other types in stock: phone tar enquiries of send SAE for leaflet

RHEOSTATS

New ceramic construction,
embedded winding. heavy du
continuously rated.

25 WATY 10, 25. 100. 150, 250. 500, 1k, 1.5

vitreous enamel
ity brush assembly,

k ohm £2.40 Post

20p (£2.99 inc_ VAT & P). 50 WATY 250 ohm £2.80 Post 26p
(£3.62 inc. VAT & P). 100 WATT 1/5/10/25/50/100/250/

300,500/ 1k /1 5k/2.5k/5k ohm £5.90. Post 353 (£
9.1

fitack Silver Skirted Knob calibrated in Nos. 1
bush. Ideal for above Rheostats, 24p ea.

SPECIAL OFFER
BERCO type L RHEOSTAT

Yain dia brass

85 ohm 300 wan 1.86 amp £7.50 P&P 50p (Total £9.20 inc VAT).

N.M.S.

7.9inc VAT & P}

—SERVICE TRADING CO

b2 2222222222222

x Fe 3k ke Kk ok k ke ok ok ok k

STROBE! STROBE! STROBE!

VAT & P). Specially designed case and reflector f
Post £1.50 (E42.08 inc. VAT & P). .

828 888880 8 &8 8 & ¢
FLUORESCENT TUBES

€8.20. Post 75p £7.98 inc VAT & P). (For use
hittings). Mini Y24 ® waet £2.80 Pos1 35p (3.
Din 8 watt £2.28 Post 35p (£2.99 inc VAT & P)
Post 35p £2.99 1nc VAT & P)

©OC op £3,50 plus P&P 45p (£4.84 inc VAT & P!
Big Black Light 400W UV Lamp and Baflast com
£3.50 (€47.73 \nc VAT & P).

4DOW LV Lamp only, £14.00 Post £1 50 (€17

SQUAD LIGHT

A new conceplion in light contro}
Four channels each capabte of
handling 760 watts of spotlights <

HY-LIGHT STROBE KIT Mk. IV
Latest type Xenon white light tube. Solid state timi
circuit 2307240V AC operation. Speed adjustable 1.20 f.p.s.
Oesigned for large rooms. balls etc Light output greater than many
{so called 4 Joule) strobes. Price: £22.00 post £1.50 (€£27.03 inc.

g and Iriggering

or Hy-Light £9.00

2 8.8 8.8 8 ¢

ULTRA VIOLET BLACK LIGHT

41t 40 want £8.70 (caliers only £10.00 inc, VAT 2f¢ 20 warts

in standard bi-pin
82 inc. VAT & P).
8ind watt £2.28

Complete ballast unit for either 6°° 9' or 12" tube 230V AC op.
£3.80 pius P&F 45p (£4.34 inc VAT & P)_ Also available for 12v

)
piete £38.00 Post

.83 inc VAT)

Kk KKk hoh

or dozens of small mains lamps Seven pvcgva‘m‘s‘il| speed Eon;rol!éd plus
lash modulation, etfectively giving 14 ditferent displays. Makes sound to
1obsolete Completely electrically and mechanically noise free Price

oniy £80.70 Post 75p (£89.81 inc VAT & [4]

.|%. -S AE. (Foolscapj for further details

WIDE RANGE OF DISCO LIG
EQUIPMENT s a & (Fooiscap) for details

XENON FLASH "
GUN TUBES

Range of Xenon tubes available fram
stock 5.A € for full details

HTING

e e J Je 3 ok s ke ek e ek ke o

Wide range of AC and DC relays available
from stock Phone or write in your en-
quines

T e ——————

230/240V AC Relays: Arrow 2 /0 15 amp £1.50 (£1.96 inc VAT &
P

KMK1 Relay. 230V AC 1 c/0. Open type 10 a
Keyswitch' 80p + 20p P & P(£1 15.nc. VAT) 5

£4.32 nc VAT)

TEC opentype3c 0 10amp €1.10 (£1.60 inc V.

mp contact, mf. by
for £3.7% post paid

AT & Py

DC Relays: Open lype 9/12V3¢.0 7 amp £1.00 (£1.38 inc VAT & P)
Sealed 12V 1 c:0 to 7 amp octal base £1.00 (£1.38 inc. VAT & P)
Sealed 12V 2 c/0 7 amp octal base £1.25 (£1.87 inc. VAT & P). Sealed
12V3c 07 amp 11-pin £1.35 (£1.78 inc. VAT & P) 24V Sealed 3¢ 0
7amp 11pin £1.38 (£1.78 inc VAT & P} (amps = contact ratng} P&Pon

any relay 20p
Other types available ~- phone for details N M S
Very inl ofter. 3-12v OC. 2 make contacts. new TT3 tor £1.78 plus

specis|
25p P&P (inc VAT £2.30).
Diamond H heavy duty AC refay 230/ 240V AC 2¢/

o contacts 25 amps

res at 250V AC £2.50 P&P 50p (£3.46 inc VAT + P&P) Special base
5Cp.

ACCOUNT CUSTOMERS MIN. ORDER £10.00

SERVICE TRADING

57 BRIDGMAN ROAD CHISWICK LONDON W4 5BB 01 995 1560

GEARED MOTORS

100 R.P.M. 115 1b. in.l! .
1151b.in 110 volt 50Hz 2.8 amp single phase N —
sphi1 capacitor motor . wer. Conti s 2
rated. Totally enclosed. Fan cooled. In-line
gearbox. Length 250mm, dia 135mm. Spindie
dia 15.5mm_ Length 115mm, ex-equipment
wsted £12.00 Post £1.50 (£18.83 inc. VAT & P}
Surtable transformers 2307240 volt £8.00 Post
75p{£10.08 inc VAT & P). R&T

GEARED MOTORS

42 rpm 115V AC 50 cycle mf SIGMA inst 11d USA. Price £7.50 75p
P&P.

7 V2 rprm 115V AC 50 cycle approx. 251b mf KLAXON

28 rpm 20 In. 115V AC PAoversible motor

71 rpm 1080 In. 115V AC Reversible motor

Both types similar 10 above drawing. Price either type £4.7% + 75p P&P,
(£6.33 inc VAT & P)

Supphed with vansiormer tor 240V AC operation £7.28 + P&P £}
(£9.49 inc VAT & P). N.M.S

FRACMO MOTORS

56 rpm. 50Ib, in. 24DV AC reversible, 0.7 amp
shaft length 35mm, dia $8mm, weight 6 kilos
600 grams Price £185.00 PAP €1 50 (£18.96 inc
VAT)

~

i

FRACMO MOTOR

1400 rpm HP 1-30 continuously rated 115V AC fitted with anti-vibration
cradle mounting. Supplied complete with transformer for 230-240V AC
op £10.00 P&P £1.00 (Total £12.88 inc VAT)

PARVALUX MOTOR TYPE S.D.2

12V DC shunt 1/30th ph moior. Continuously rated 4,000 rpm_ Price
£10.00 P&P 75p (£12.38 inc VAT & P) N.M.S

PARVALUX 230/250V AC

MOTOR 7

Type SO 18 240V AC reversible 30 rpm 50Mb. in

Price £18.00 P&P £1.50 {£18.98 inc VAT) -~
NMS.

CITENCO

FHP motor type C 7333/16 2207240V AC 19
rpm reversible motor, torque 14.5 kg. Gear ratio
144.1. Brand new incl. capacitar. our price
E14.26 + £1.25 P&P (E17.83 inc. VAT & P}
NMS.

CROUZET - 230/240V AC 2 mm synchronous geared moter £2.80
PP 30p (Total £3.68 inc VAT)N.M .S,

AYDON — 230 240V AC 1 mwm synchronous gearsd motor £2.80
P&P 30p (Total £3.88 inc VAT)N.M.S.

BLOWER/VACUUM PUMP

3 phase AC motor 220/250V or 380/ 440V 1.425 rpm % hp cont
Duect coupled to William Allday Alcosa carbon vane blower/vacuum
%ur';‘lpso 9 ctm 8 hg. Price £22.00 P&P £2.00 (£27.80 inc. VAT & P)

BIG INCH

Tiny precision-built 3 rpm USA motor size only 19X 17 100V AC
operation supplied with resistor lor 230V AC. Price £2.00 P&P 20p
(€2.83 inc. P & VAT). 4 for £6.00 post paid (€5.78 inc. VATL.N.M S

REDUCTION DRIVE GEARBOX

Ratio 72.1 input spindle % x %in Output spindle ¥ X 3in long Overait
size approx 120X 98X 6Bmm Al metal construction Ex-equip tested.
Price £2.00 + 50p P&P (£2.88 inc VAT & P).

‘VENNER TYPE' ERD TIME
SWITCH

200/250V AC 30amp 2 on/2 off every 24 hrs st. any
manually pre-ser time. 36-hour spring reserve and day
omituing device. Built to highest Electricity Board
Specification. Price £8.00. P&P 75p (€11.21). AAT

SANGAMO WESTON TIME SWITCH -
Type S251 2004250 AC 2 on 2 off every 24 hours 20amps contacts
with override swich. Diameter 4 x 3* price £8.00 P&P 50p (£0.78 inc
VAT & P}. Also available with solar dia. R&T

AEG TIMESWITCH ‘
200/250V AC 1 on/1 off every 24 hours. 80 amps contact (idea!
\s/!:gge hearers) Spring reserve £10.00 P&P 50p (Totsl £12.08 inc.

MINIATURE PROGRAMMER

Crouzet 1 rpm 115y AC Motor operating 2 roller microswitches {4 amp).
Can be used on 240V AC with either 0.25 mfd 250V Candenser or &.6K
wirewound resistor. 7 watts (supplied). Price €2.50+ 50p PP (€£3.48
inc VAT & P)

MINIATURE 24-HOUR TIMESWITCH
{German mir) 240V AC operation. Spring resarve
10 amp contacts, one on-off evary 24 hours
Calibrated 1n two hour steps Minimum on oft
period 6 hours. Dey Omission. Unusual feature
with these swilches is that trips may ba remaoved at
will enabling individual days 1o be programmed as
required. Size anty 3" x 4' Depth 2%" Price
£6.50. 50p P&P (£8.05 inc VAT & P)

A.C. WKG TUBULAR CAPACITORS

Fracuon ol makers price Motor slart elc

1.5 mid 440V AC 80p 6 5 mid 280V AC £1.00
2 mid 250V AC 80p 7 5 mtd 200V AC £1.00
2 mtd 450V AC 75p mid 250V AC £1.00
2 2 mid 440V AC 75p 10 mid 400V AC £1.76
3 mid 440V AC £1.00 14 mtd 400V AC £3.00
4 1 mid 440V AC £1.00 16 mitd 2,500V (Block) £1.50
& mid 400V AC £1.25 19 mid 280V AC £2.00
5 3 mid 160V AC 60p 20 mitd 250V AC £2.26
6.4 mtg 280V AC 75p 50 mid 370V (Biock) £5.00

P&P up to 2.5 mtd 25p. 3 mid to 20 mid 50p. 50 mfd £1 50 All plus
VAT

N.M.S. — New Manutacturers’ Surplus
R.&T. — Reconditioned and Tested

PERSONAL CALLERS ONLY
9 LITTLE NEWPORYT STREET
LONDON WC2H 7JJ
Tel 01-437 0576

o

L,




Do you suffer from ETI withdrawal symptoms?

Do you break out in a cold sweat every month, wondering where your next ET1’s coming from?

Do you have holes in your socks?

The answers to these and many other vital questions of today can be found in ETI subscriptions.

For only £7.00 (£8.00 overseas) you can have twelve issues of ETI (all different) and cunningly
spread over the entire year. You'll never again have to pack sandwiches, don haversack and set
out on a monthly treck around the newsagents.

Relax in your armchair and wait for the satisfying sound of the best electronics mag in the
country (unbiased opinion) dropping onto your welcome mat, delivered by hand to your door.

Send your subscription fee direct to ET! Subscriptions
Map Publications

PO Box 35

Bridge Street
Hemel Hempstead
Herts.
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Now, the complete MK 14 micro-computer

system from Science of Cambridge

VDU MODULE. £33.75
(£26.85 without eharacter generator) inc. p & p:
Display up to K memoryi32lines x 16

chars, with character generator; or 4096

spot positions in graphics mode)on UHF
domestic TV. Furocard-sized module includes
UHF modulator, runs on single 5V supply.
Complete ascji upper-casce character set can be
mixed with gruphics,

CASSETTE INTERFACE MODULE:
£7.25,inc.p & p.

Store and retrieve programs on any cassette
recorder. Use for senal transnussion down
single linc atup to 110 baud ¢ teletype speed
¢ g.over telephone line, and to communicate
between two or more MK 14s.

POWER SUPPLY. £6.10 inc. p & p.

Delivers 8 Vat 600 mA from 220/240 V mains -
sufficientto drive all modules shown here
simultaneously. Sealed plastic case, BS-approved.

PROM PROGRAMMER.

£11.85inc.p&p.

Uscto transfer vour own program developed

and debugged on the MK 14 RAM to PROM
745571 1o replace SCI08 monitor tor

special applications, e.g model railway

control. Software allows editing and veritving.

MK 14 MICROCOMPUTERKIT
£46.55inc.p&p.
Widely-reviewed microcomputer kit with
hexadecimal keyboard, display, 8 x 512-bvte
PROM, 256-bvte RAM, and optional
16-lines 170 plus further 128 bytes of RAM.

Supplied with free ma.nual to cover To order, complete coupon and post to Science of Cambrnidge
operations of all types - from games to Return as received within 14 davs for full monev refund it not completely satisfied.
basic maths to electronics design. Manual T G T T p— T G T — — i — —
contains programs plus instructions for I To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 ISN.

creating valuable personal programs. Also
asuperb education and training aid - an Please send me:
ideal introduction to computer technology. O MK 14 standard kit - £46.55. {3 Cassette interface module & £725

Designed for fast, casy assemblyvi supplica OExtra RAM « £4.14 per pair. OPROM programmer 7 £11 85,
with step-by-step instructions. ORAMI/O device o £897 OPower supply # L6.10

I OVDU module including character [1Full technical details of the MK 14
SCienCe Of I S System, with order form
Cambridge ] 1imesesems———w
a rI ge I Name__

All prices include p+pand VAT. I
Address please print o . . RO I

6 Kings Parade, Cambridge, CAMBS., CB2 ISN.
Tel: 0223 311488.

I £T1/2/80
A e M M T DM S FE— — ——— . WSS WSS MR SN S
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- -NEWS

RAVEN ON...

This month Dave Raven of Metac Electronics goes computer
shopping and casts doubts on lie detectors.

tarting a new year is not only necessary butcan be
quite enjoyable since it now possible to reflect on the
previous year as history. Errors of judgment, success
and missed opportunities are all behind us and cannot be
brought back. The only positive thing you can do is cast all
thoughts and aspirations forward. In the words of G. B.

Shaw ""Man can climb to the highest summits but he.

cannot dwell there long"".

If electronics is your chosen career then 1980 is to be
another exciting year of challenge and new opportunities.
Behind clouds of doom and gloom painted for us by the
Press and politicians, not forgetting those great British
patriots, the government and business spokesmen, who
roarn the world speaking out, never failing to tell the world
how bad things are in Britain or how bad they are going to
be, there are still signs of the continuing revolution in the
electronics industry. Difficull decisions have to be taken,
since, to remain in the industry, it will be necessary to spot
the trends. An interest in small computing systems must be
formed since organisations that wish to remain competitive
and efficient have to make the change from mechanical to
computerised systems. Fewer jobs, even for school-leavers,
will be available to those who have not had sight of a
computer keyboard. These new tools for industry and
commerce are being pushed out onto the market at an
alarming pace. It is already possible to buy a small system
with 4K of memory for half the price of a modern shop cash
register. My own company is introducing a mixture of small
systems for general purpose operations backed by larger
units for the mail order centre. This philosophy of decen-
tralising computers away from one large system gives
maximum flexibility and enables a company to match the
computer system to the job.

In America it is not uncommon for solicitors to sit at their
word processor and prepare complex company merger
documents in a fraction of the time previously required. So
watch out ladies, this is just as important for you too.
Secretaries and office juniors will all need the ability to
change from typing pool mentalities to the new “'smart’”
methods.

Computers In The High Street

Major efforts have been made in the UK during 1979 to
bring small computers onto the High Street. However, my
own impression is that most of the retailers have ended up
selling mainly to established businesses. The consumer will
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not be rushed into these things and it does appear that
home computers have still to take off. | would also hazard a
guess that video recorder specialists are finding a similar
pattern of sales. Currys, the electrical retail chain, is to
establish a subsidiary company to market small computers
and provide computer programs. Operations are expected
to start next year with outlets being opened at Currys
established premises. They are aiming for the smal} to
medium size business market, also industrial and commer-
cial outlets. Figures quoted in the Press suggested that they
aim to take a whole 10% of the domestic market in their
first year which doesn’t leave a lot for the rest of us.
Coincidently, news that the president of the electronics
giant Fairchild Camera and Instrument Corporation had
resigned reminded me of an announcement he made
several years ago predicting that their range of Time Band
LED watches were going to take some huge percentage of
the world's market, | think it was about 40%. Not all that
fong after this they announced getting out of watches
completely and promptly moved their entire UK service
facility to somewhere in West Germany.

Confusion In The Shops

An interesting article on Computing Today describes the
experiences of the author when shopping in London’s
Tottenham Court Road for a small computer. | mention this
since it provides a classic story of the current state of
immaturity and confusion that exists in the High Street. His
experience when buying a computer may not be dissimilar
to those buying electronic watches, video recorders, etc,
mainly a bewildering choice of different systems, functions
and, of course, prices. It is quite possible to spend £3,000
on a computer and find that the system is totally unsuitable
for your requirements. Shortage of software for particu-
lar systems is a common complaint and the price of the
add-ons.

Honest Truth Machines

A sinister new electronic product is being sold in
America, called the Truth Machine. | have not seen these
advertised in the UK yet, but when they come | can imagine
a similar reaction to the one created in the States. Doubts
have been cast on their accuracy. However, this has not
prevented these solid state, voice stress analysers being
used in personnel offices and other areas where people may
stray from the truth. One leading professor of psychiatry
and psychology at the University of Minnesota claimed that

4
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lie detectors are about as accurate as flipping a coin.
Professor Lykken goes on to say that you cannot dis-
criminate with a stress analyser between a stress and a
non-stress situation, Even if tests could detect stress, one
could not assume that stress indicates lying. Speaking the
truth under stressful circumstances would typically show
.up as stress in these machines. A more traditional machine
used for lie detection, the polygraph, was compared for
accuracy with one of the new stress analysers. Results
showed that the stress analyser detected lies 38% and
20% ot the time compared to the polygraph machines
record of 92% and 76% assuming of course that stress
indicates lying. The companies marketing the products will
not disclose the identity of the integrated circuits used,
saying that patent rights are still being sorted out. To use
©one particular model of stress analyser the operator first
adjusts the circuitry to recognise the fundamental
frequency range of the voice of the person under test.
While talking to that person under non-stress conditions,
.the user tunes the analyser with a one-knob control, until
the number 20 registers on the LED display. That number

b Truth Machine — currently being sold in America for about £75
each. Doubts are cast on the accuracy of its results.

signifies that the machine is locked into the fundamental
voice frequency range. The claim then made by the
manufacturers is that when a person experiences stress,
normal harmonics disappear from the voice and they shift
so that they are no longer integral multiples of the fun-
damental. A sensor which also doubles as a filter and may
be a tuned circuit, is programmed to anticipate harmonic
changes, and measure their duration and intensity. The
LED display indicates stress by a rise in the numerical value
at displays. The model described has a built in microphone,
oritcan be connected to an external mike or to a telephone.
On the drawing board is another model which | hope my
company will be cautious about handling. It incorporates a
stress analyser in a digital watch. Just think of the reaction
when you're told ""The time is 9.30 and you're already
lying through your teeth.”

New SAW Devices

One old saying which regularly comes to mind is that
“'there ain’t nothing new'’ especially in science. Acoustic
surface wave devices are becoming more familiar and | was
interested to see an article recently describing a new high
speed SAW device on gallium arsenide material. The
material used is the same as that required for producing
Field Effect Transistors and, by making use of the proper-
ties of gallium arsenide, strain-sensitive FET heterodyne
mixers can be fabricated in the epitaxial layer grown on the
surface of the bulk gallium arsenide compound, producing
a useful programmable tapped delay line.

Well, my news for the researchers is that a rgsearch
programme | worked on ten years ago at Birmingham
University developed working devices as described above.
Ah well, back to the drawing board. ETN

B.K. ELECTRONICS

Rotary Controis Tuning. on/off votume. batance. tredie
biass.

Push-button Gontrols. Mono. Tape. Disc. AFC. FM.
(VHE). LW. MW, SW.

Power Output 7 walls AMS per channel. at betler than 2°
THD into B ohms. 10 walls speech and music.

Frequency Response. 60Hz-20KHz wilhin + 3dB.

Tape Sensitivity Output — typicatiy 150 mv. taput — 360
my for raled oulput.

Disc Sensitivity 100 mv {ceramic carlridge}

Radio FM [VHF] B7.5MHz-108MHz.

Long Wave 145KHz-265K Hz.

Medium Wave 520KHz-1620KHz.

Short Wave 5.8MHz-16MHz.

AM/FM Stereo Tuner Amplifier chassis
{originaily designed for inslaliation inlo 8 music cenire} Size Tuner - 2an. x 15in. x 7°sin. Approx. Power Amp —

fleady bwlt. comprising of a tuner/pre-amp. 2in. % 7vin. x 42, Approx.
board. and saparate power Supply/power amp. b0ard. - 40 yon ag gperation. Complele with circurt diagram.
Note. Inierconnection wiring diagram supplied. Price — £22.00 + £2.50 P&P.

LOUDSPEAKER. High quality 8" loudspeaker, 10 watts RMS 8 ohm. Rolled
surround with aluminium centre cone. £5.00 + £1.00 P&P

STEREO MAGNETIC CARTRIDGE BARGAIN. Acos MBEX stereo
magnetic cartridge with tapered bi-radial diamond styli. Recommended
tracking weight between 1 and 2 grms. Output 2.8 MV into 47 Kohms.
12.5mm (% inch) fixings with a recommended retail price of £27.00. This is
offered at a very special price of £9.00 (Post Free).

AERIAL. Useful telescopic chrome di-pole aerial. Both elements swivel and
extend from 130mm to 500mm Complete with black moulded mounting
bracket and short 75 ohm co-ax lead. £1.50 + 40p P&P.

ELECTROLYTIC CAPACITORS (CAN TYPE). 3300 uf {Dual type) 63wy
70p + 30p P&P.

TRANSFORMERS (0-240v primaries). 16v-0-16v @ 2 amps £2.50 +

£1.00 P&P. Dual voltage 0-12v, 0-35v @ 4 amps or 1.5 amps respectively
£2.50 + £1.00 P&P

MAIL ORDER ONLY (DISCOUNT FOR QUANTITY)
Cheque /Postal Orders with Order Please

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwoaod, Leigh-on-Sea, Essex
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BIO ACTIVITY
. "«TRANSLATOR™

4 * Experience the unique Musical
Form of plants.

* Hear the beautiful patterns of
sound created by their naturat
response.

* Easy to operate, internal
speaker, battery powered.

Natural Bio Electric signals. generated within
the plant. are monitored by an electrode
attached 10 the leaf. When amplified and
filtered. a VCO. VCA and other exclusive
syrthesiser circuits are controlled by the plant
to produce tracking sequences of notes. These
follow in pitch, rhythm and volume the ever
changing signal from the plant

A Biological Amplifer and Sound Synthesiser
in one Instrument

Components include: 6 IC’'s, 3 Transistors, 11 Diodes, 19

Capacitors, 50 Resistors, PCB, L.S., all Hardware and pro-

fessional teak finish case.

Ready assembled £35.25 or kit form £27.35.

NEW! PERSONAL NEGATIVE
IONISER—-Send for details

Battery operated, pocket size. Ready assembled £25.00.
Kit £19.50.

Alt prices include P.&P. and V.A.T Please aliow 21 days for delivery

JEREMY LORD SYNTHESISERS LTD.
(Dept. EJ)

3 Charterhouse. Eltringham Street, London SW18 17D
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High Quality Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A. J.
BOOTHMAN.

JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E. JOANNA, which eiectronically
simulates piano key inertia — a feature
not availabie in any other design. Build
1his widely acclaimed professional instru-
ment, for either Domestic or Stage use,
from our top quality Compinent kits.

SIx ocTaves — £184

7% OCTAVES — £209

P.E. STRING ENSEMBLE

The vgrsatile String Synthesizer with a
fantastic sound at an economic price. Split
Keyboard facility with a range of impress-
ive voices.

COMPKNENT KIT — £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the sbove Kits.

P.A.'s — SPEAKERS —
CABINETS

Units can be supplied to add to the
Component Kits, including Domestic or
Stage Cabinets and portable tubular legs.

SUB-KITS

Reduce the cash outlay during the
building process — details in the fists.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards,
as used in our Kts, and can also supply
Keyswitch hardware including the in-
dustry standard soft plated contact
springs.

43 NOTE cCc £23.80

73 NOTE F.F £37.00

88 NOTE A-C £45.00

All Keyboards are easily cut 1o provide
your required length and compass. Quan-
fity enquiries welcome.

NEW KITS
Clef Electronic Rotor Kit £89.00.

BUILDING SERVICE

We are specialists in Electronic Piano
Manufacture and can build your Piano for
you — see lists.

DEMONSTRATION CASS-
ETTES

Please specify Ensemble or Piano at
£1.50 each for ten minute content. Cost
may be deducted from subsequent orders.

INFORMATION

Please send S.A_E. quoting items of
interest. Telephone BARCLAYCARD
orders can be accepted, all prices include
V.A T, carriage & Insurance.

VISITS
Are welcome by appointment. otherwise
Mall Order Onty

EXPORT
Enquiries welcome — in Australia please
contact JAYCAR (Sydney)

CLEF PRODUCTS (ELECTRONICS) LIMITED &7

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297

QUANTITY PRICES — SAVE — SAVE — IMMEDIATE DELIVERY

NEW STOCKS BELOW MANUFACTURERS'
PRICES. Postage & packing add 5Q0p per order.
SN74141N IC SOp e

BCD Decimal Dacoder-Driver 10 for 44p sa. 100
for 40p ee. 1,000 for 35p em.

DISPLAYS by Hewlert-Packard. Seven segment
DOL707 (5082-7750) 98p. Common anode halif
wnch red display brand new in maker's cartons 6
for £6. 50 for 70p ea. 1,000 for 58p sa.

TV SOUND. High quality sound through your
hi-ti. Simply plug into your aerial socket, £6.50, as
reviewed Popular Hi-Fi.

BURROUGHS 8 DIGIT Panaplen calcutator
display 7 segment 0 25 digits. Neon type with
red bevel socket and date. €1.95 ea. 10 for €17,
100 tor €140,

HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier 8V OC £3.50 ea, 10 for £30.
MULLARD TRAB09. iC audio ampiifier 85p ea,
10 tor €8, 100 for £70, 500 tor £300.

RCA CA3089.FM IF £1.80, 10 for £12.

RCA CA3090AG. FM decoder £2.50, 10 for
£20, 100 for £1786.

BU 205 TEXAS, £1.50 ea, 10 for £12, 100 for
£100.

2N3065 BOV version TO3 power 10 for £3.80,
100 for £28, 500 for £128, 1.000 for £200.
B8U208 TO3 Texas TV power transistors €1.78
na, 10 for £18, 100 for £120, 1.000 for £1 as.
MC1310P-SN78115N FM stereo decoder
£€1.20 e, 10tor £1 ea, 100 for B8p ea.
MULLARD AD181-AD162 Matched pairs. 1
pair BOp, 10 pairs £8, 100 parrs £50.

Cartons of 600 pairs £250 EX-STOCK
RADIATION DETECTYORS Quarrz Fibra
Daosimeters. Pen type with ¢lip with fens and scale
0-50R Originally over £6 OUR PRICE 88p
EACH. 10 for €8. 100 for £80. 1,000 tor £500.
ORP12 light dependent resistance Mini Type. 2
for £4, 10 for €4, 100 for £38. Similar.

TV TUNERS by Mullard UHF 38 mcs size
3%x2%x1% £2.50 ea. 10 for £20. 100 for
£175. 500 ins €750. 1,000 tor £1,260.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF ginp £3.80. LP
1779 FM front end with AM tuning gang, used
with LP1171 £3.50, LP1171 and 79 pair £6.78,
10 pairs for £80, 100 pairs for £400.

CA3085 RCA POIITIVE VARIASLE REG.
Svoit 100m amp variable 1.8-24V 68p sa. 10 for
€5. 100 for £35. 1,000 for £300.

MULLARD LP1157 AM tuner madules with
arcut £2.50 ea, 10 for £20, 100 for £175.
LUSTRAPHONE RIBBON MIKE €1.80, + pre
amp on chassts 32X lin. 10 for €£12.50.
TAAS818 (14 pin Dit) IC TV sound and FM
amphilier detector by ATES on p. circuit board with
other parts Complete with dsta & connections.
80p. 10 for £6. 100 for 40p es. 500 for 36p ea.

MARRIOTT TAPE HEADS Quarter track
Type Each  Per 10 Per 100
XRPS18 Record/ Replay

£26.00 €200.00
XRPS36 Rmrleeplay

£4.00 £35.00 £250.00
XES11Y Erase £1.25 £11.00 €100.00
MAINS TRANSFORMERS ail 200/ 250V IN
Type Current Size Price
12V 100m/a 1x1hxi  £0.98
12V 500m/a 1Wx1%Xxt% £1.38
12V 2amps 2%X2%x2%h €2.60
Per 10 less 10%. per 100 (ess 20%
PHOTO CONDUCTIVE CELL £1.25. High
pawer Cds cell 600mw for control circuits.
Resistance 800ohm 1o 4K. Max volis 240. Size
1% X Yain. 10 tor £11, 100 for £100.

DYNAMIC MICROPHONE. Low imp. Foster
insen. £1.48, 10 for £11, 100 tor £100.
UHF TUNER 8Y GEC. 38mc/s with slow motion
tuning. Size 5x3x2in. £3 se, 10 for £28, 100
for £220, 500 for £1,000.
TWO GANG MINIATURE VARICAP TUNER
500pt with tuning knob, size 3% 1% X 1 %in
£€1.26 em. 10 for £10. 100 for £8B.
ATES U14852 AUDIO IC AMPLIFIER 14 PIN
DIL. 300m watts B8p ea, 10 tor £4.50, 100 lor
£38, 1.000 for 30p ea.
QENERAL ELECTRIC 2+ 2 watt IC stereo sudio
chips with circuit & dat £1.95 ea.
RCA CDAO2$AE 16 pin DiL presattage up down
counter 85p each, 25 for £16, 100 for €50,
1,000 for £366 {in anti static tubes of 25)
UMF TV TUNER (preamp) with 8F 180 68p ench.
Builton PC board 2X 2in {sold without dllE) 10for
£4.80, 100 for €35, 1.000 tor £2:
MARCONI IC. Oscitator Datil (TOQS can) 30p
om, 10 for €2, 100 for £18, 1,000 for €126
PLESSEY SL432A IC IF ampiifier (TO99 can)
8%5p ee, 10 for £6, 100 for £38, 50C for £150.
VHF MODULATORS for TV games 5Bp ea. 2
iransstor—on built PC sizes 2X2X 1%in 10 far
£4, 100 for €36, 500 for £160.
RF Filters for above modulators 20p es with
componenis and coils on built p. circull. size
2>(22§x 1%in., 10 for £3.50, 100 for £30, 500 for

HIGH VOLYAGE TV TRIPLER DIODES BY ITT
stick type per 10 £1.50, per 100 £18, per 1,000
£88.

TBAS2E ATES volisge regulators 58p ee, 5 volis
100 m /amps {TO9S) per 10 £4.50, per 100 £39,
per 1,000 £280. 12V TBAG6258 also.

18 PIN low protile DIL sockeis 12p, 10 for £1,
100 for £8, 1,000 for 6p ea.

THYRISTORS Motorols 2N5061 0.8 amp 60
volt 19p. 10 for 16p ea, 100 tor 13p e, 1.000
tor 11p am, 10,000 for 10p se

IN 814 TYPE DIODES iested, uncoded in boxes
of 1.000 £10, 10,000 for €78, 100K — €600,

PREVIOUS LINES IN STOCK
—

Buy itwitls Weess

EXPDRT ORDERS add 10% for carriage

All mal to:

== )

A RANGE OF 37:

PRECISIO

DIGIT LCD MULTI-
METERS OFFERING HIGH PRECISION AND
EXTENDED BATTERY LIFE. ALI. TYPES
FEATURE FIVE FUNCTION OPERATION (AC
AND DC VOLTS, AC AND DC CURRENT,
RESISTANCE) WITH ABILITY TO CHECK
DIODES. 0.5” LCD DISPLAY WITH
‘BATTERY LOW WARNING. AUTO-POLARITY.
AUTO-ZERO. FULL PROTECTION AGAINST TRAN-
SIENTS AND OVERLOADS WITH ABILITY TO
WITHSTAND MAINS ON ANY RANGE. RUGGED ABS
CASES AND A COMPREHENSIVE 1-YEARWARRANTY.

The LMM-200 is a compact handheld multimeter with
0.5% basic accuracy and 15 ditferent ranges. It measures

AC/DC voltage from 0.1mV to 500V, AC/DC current from
0.14A to 2 Amps and resistance from 0.1(} to 2M(). 200

hour battery life.

LMM-200

LMM-2001 44 95

LMM-100 | 69.95

150 1072 82.17

(TESTLEADS | 1.95

025 | 0.33 | 253

The LMM-2001 is an identical instrument but with a
'0.1% basic accuracy.

The LMM-100 is suitable for field or bench use. Ithas a
basic accuracy of 0.1% and 25 different ranges. It
measures AC/DC voltage from 0.1mV to 1KV, AC/DC
current from 0.1uA to 2 Amps and resistance from 0.1() to
20M(). Battery life is over 2,000 hours. It also features a
unique ‘digital hold’ facility and adjustable carrying handie.

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex.
Telephone No: Basildon (0268) 727383.

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data "
LMM-100 £82.17 _ LMM-200 £41.34 (1 LMM-2001 £52.84 (U TESTLEADS £253 L)

Name
Address

Tel. No

A

| enclose cheque/P.O. value

~-------------‘
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20 x 2T1'wm STEREQ AMPLIFIER

Viscount IV unit 0 teak-simulate cabiner Silver finish rotary controls and
pushbuttons with matching fascia. red mains indicator and stero jack socket
Functions switch for mic magnetrc and crystal pickups. tape tuner and auxiliary
Rear panel features fuse holder. DIN speaker and input sockets 20 x 20 watts
RMS 40 x 40watts peak for use with 8 10 15 ohm speakers.

Size 14%” x 3" x 10" approx NVE W feature—-units now £31 . 90
tnchudes a builtin four channel sterso sound facility. £3.00 p&p

S

30x30 WATT AMPI.IFIER
IN KIT FORM

For the experienced constructor com
plete in every detail, same facdines
as Viscount IV, but with 30x30 outpur,
60x60 walts peak For use with 41015 *
ohms speakers p&p

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT
with BSR P200 belt drive

deck and Shure f5700

M75 cartridge. +p&p £6.00

EMI SPEAKER BARGAIN.

b

e
ACCESSORIES ARE ONLY
g AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

AUDIOMODULES IN

BARGAIN PACKS

GURRENT CATALOGUE
PRICE £
ATOVER

PER PACK

SEE OUR PRICES

1 PACK 1.2 xLP1173 10w RMS output power audio

amp madules, + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input ACCESSORIES

DUR PRICE Suitable mains power supply parts.
+p £1 00 consisting of mains transformer, hridge " o
pih 5 sectifier, ctapacilos and set g]:vm?s wj;ﬁ??gtﬂ:ﬁu'(n
(]
PACK 2 2xLP1173 10w AMS output power audio | 7 stereo contols for rete. 4 ohm bass ahd two 37" 15 obm mid
amp madules + 1 LP1184/2 Stergo pre amp for ' £300 range tweeter with two £4 05
magnetic, ceramic and auxiliary inputs plus £1.50 p&p  C0SSover ctapaciors 8
H OUR PRICE per stereo pair plus £1.55 p&p
I"us. p+p £100 £7. 65 AVAILABLE ALSD TO PURCHASERS OF

Stereo pair 350 ket System consists of
13" x 8" approx. waafer with rolled
surround. 2%2” approx Audax lweeter.
crossover components and circuit
diagram frequency response 20 Mz

to 20 KHz. Pow.er handling 15 watts RMS.
20 watts max ‘

£3.65 pap ‘

BSR P200

8 ohm impedance
Belt drive chassts turntable unit £25.50

£18.25
semi-automatic. cueing device p&p £2.60

Per stereo pair
Shure M756 Magnetic Cariridge to suit

BARGAINS FOR PERSONAL SHOPPERS

LCD Sofar 5 function with backlite

THE 10 + 10 AMPLIFIER KIT

10 + 10 AMPLIFIER KIT

An opportunity 10 buy a 10 watts per channel stereo
amplifier kit which is suitable for use with a ceramic
cartridge. The amplitier utilises proven Mutlard modules and
ts availatle at a very compettive price The amplifier kit
comes complete with instructiors and includes: a Mullard
LP1183 stereo preamplifier module, two LP1173 power
amplitiers with integral heatsinks, a power supply,

Zobel netwarks, front and back mounting panels. a tinished
fascia panel, all contral potentiometers {bass. treble.
volume and balance). switches, input. output and headphone
sockets, wire, and an easily assemhled wrap around cabinet

10 house ﬂsw fimished unit
ize approximately £1 2 25
9% x 8% x 4" plp £225 3

100 WATT

VN Bs Manual single play ~ [ stainless stee! finish case and strap £740 TONO DISCO AMP
S " 8 . 12€ approx
refurn and cuemg’l’:fe: ?rtn(:dww::.h‘:!reuren Lco ISOIa' Chrlafﬂo if""c“nn :’"h backlite fg 55 147 x4 ¢ 10
" . stainless steel finish case and strap . Brushed aluminium
TR e Tt e e fasca and raary conrls
e Y & Chrona stop watch 9 function with back lite £8 95 Five vertical shide cantrols. master volume, tape level, mic level, deck level,
m[:l‘;;;;:c[ £12.25 [2972 stainless stee finish case and strap. PLUS INTER DECK FADER for perfect graduated change from record deck No | 1o
| = = Solar Alarm LCD fz 1 95 ) No 2, or vige versa Pre tade level culmznll (PHL Ie;s[]g(lu he;rMngl;gasc h;z:nre \
T e Y ' stainless steel case and strap. A, ading it in VU meter monitors sutput level Quipu :v:([l'ss fsswagpea
GARRARD DECK W Am/EM DIGITAL CLOCK ; )
MODEL CChH‘IA : RADIO  Accurate 4 9ugllED +'50 WATT MONGC_
fecord changer with tueing device 4 1 kwith A7 L
fitted with steree ceramic cartridge, s‘eclaoch cl!](': a:(; : Dlsco AMP
ready to it inta your own plinth & isplay Buze
£8.15 o £2.05 size 127 x 89" snooze tmer £92 2() £30 60
pap 7 . o
UNIT AUDIO STAND 100 Watt Power Amp Module , p&p £2.70 s
Can be used with TV too! Fimish Marins power supply for above unit £3 6 Size approx. 13%” x S%” x 6% '
i Chiome with decorative wood B 0 50 watts rms. 100 watts peak output. Big features include
spacer fitted with 4 Kenrick DE(':‘CA 20w Stereo speaker iu‘l 'c'umpnsmg two disc inputs, both for ceramic cartridges, tape input
N et stars 28 approx bass unls + 2 312" approx £20.451 ano microphone input. Level mixing controls fitted with
£3.95 o p&p tweelkr inc) giossovers integral push-pull switches. Independent bass and tretle
28" x 12%" x 1% VIDEOMASTER' Super Score TV Game £15.95 ] controls and master volume.
approx. with pistol mams operation .

“=| PORTABLE RADID/CASSETTE RECORDER,
BARGA‘" FOR g AM/FM with clock. LW, MW, SW, VHF
PERSONAL mains /battery operation £42.90
SHOPPERS ONLY ISP Radio Cassette recorder Mains/Battery AM/FM

Stereo System
Features § watt total output. Full size BSR manual turntable
with cueing and auto return. Socket for tape in and out and

Altone UA4 built i mic auto stop. £24.50$
e————

headph
bleeeOlnoznghanes complete with speakers. £3575

Micro Cassette Recorder
Pocket size—home or office use or

when travelling.

Battery operated fluorescent
camping lamp.

Runs off 8 U2 batteries. £4' 80 NOTE: Porsons urder 16 years not served without parent's authorisation.

' BARGAIN OFFER
n THY] c Ariston pick-up arm

_— manufactured in Japan.
323 EDGWARE ROAD, LONDON W2 Complete with headshell.
21 HIGH STREET ACTON W2 6NG Listed price over £30.00.

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15% UUR Pnl(:E £‘ l .95

All items subject to availability. Price correct at 30.11.79 P&P £2.50
and subject 10 change without notice

Personal Shoppers EDGWARE ROAD LDNDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GooDS DESPATCHED TO MAINLAND AND N. IRELANO uutvl
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PASSIONMETER

AAMANTTTING TR W |

s, RANTY

Months of fearless research (mainly on calibra-
tion) have led to the design we hope to be
publishing next month. it is primarily intended
to visually display (via a column of LEDs) the
degree of passion being experienced by the
subject.

Measurement of passion is made by inser-
‘ting the subject’s finger into an orifice in the
case to contact with a sensor array. Use of
CMOS circuitry enabies the unit to function for
many months without being switched off. This
project, whilst a little tongue-in-cheek should
prove a great success at parties and may just
provide a few surprises!

KEZY DOES IT
—~ Ty

Unless you've heard it you will find it almost
impossible to believe, American radio that is.
Rick Maybury hot foot from Los Angeles brings
back a report of one particular AM /FM station,
KEZY. In a city that has over BO other stations
catering for just about every taste KEZY
manages to capture a very large audience. Find
out about this and the American radio scene in
general in next month's issue.

INTO
CONSTRUCTIONAL
ELECTRONICS

Are you thinking about taking that first step into
the wonderful world of electronics? lan Sinclair
begins a major new series just for you.

Many newcomers are often daunted by the
thought of building that first project. This series
is designed to take you gently by the hand,
through the jungle of jargon and coloured bits
and pieces and hopefully leave you with the
confidence and expertise to tackle just about
anything. Much of the series is centred around
the Eurobreadboard so why not drop a few hints
to Father Christmas so you can be ready

KIT REVIEW SPECIAL

Two kits this month. Even though we've de-
layed the Radio Control system for a few
months we will still be presenting the review of
the Servo Kit we hope to be using with the
system.

Our second kit comes from THE kitmakers —
Heathkit. They may be a bit pricey but they are
the best. The one we're reviewing is probably
one of the finest pieces of test equipment we've
ever seen. It's the Digital Multimeter with an
LCD readout. If you think a price tag of around
£80 is a bit steep then see what we think next
month,

INFRA RED CONTROL

Look out for a new remote control system using
Infra Red techniques. Coming next month.

The February issue will be on sale January 11th

“The items mentioned here are those pladnned but circumstances may affect the actual contents
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The synthesiser you’ve been waiting for. Presented as either a full
spec., rack mounting, stage instrument or as a set of stand-alone

modaules, ETI’s Project 80 gives you the options.

Circuit designs by R. C. Blakey.

ne of the fascinating, and some-
O times irritating, aspects of elec-

tronics is its rate of techno-
logical growth. It is the recent develop-
ment of customised integrated circuits
for music applications which justifies
another synthesiser project. The use of
these devices greatly simplifies construc-
tion of stable, accurate and reliable
modules, which will be of particular
benefit to constructors. These new
integrated circuits are equally useful to
the musician since they allow greater
control of many of the complex ‘music-
making’ parameters.

Design Philosophy

The popular conception of a synthesiser
is a musical instrument which can pro-
duce all manner of wondrous sounds. In
fact a synthesiser is a multi-function
machine having sound generators, modi-
fiers and mixers which are electrically
compatible with one another. It is the
designer who connects the various
modules together in a particular manner
to produce an integrated musical instru-
ment. He (she} has certain targets of
portability, ease of playing and cost —

and inevitably these result in compro-
mises in terms of the capabilities of the
instrument.

The basis of the current project is
that for hobby application and greater
exploration of musical expression there
is no substitute for a truly modular
system inter-connected by patchcords.
Of course, patchboards or switches are
alternatives to lots of drooping cords,
but sooner or later the compromises
begin as the cost, or the trouble, of
adding more switches or boards arises.
Furthermore a patchcord synthesiser is
just as easy to play as a pre-set machine.
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,‘:'»;Ther;destm features of the«modules . ter .to- alter’ ﬂ\e-winput% ‘to meke the ;' 8. :9:15 V supplies, common to. all
follow: tﬁe pnnc:ples adopted by many. .. mi ompattbl}g with excstmg equip- modu!es. Smgie PSU reqmred
- of the /major manufacturers of synthe- .~ 9, All mjor features to have voltage -
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‘ : _ 7..0¢C couplmg, except “for 4 few' that ~because one .signal can control
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ng OD amp stagew This ﬂf dnft and when the use of AC coup,ling the moduleg,

age.’ Where modules are interfaced with
‘external : equipment then %inch jack
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outpuTs | Modules To Come
o Q The modules to be described in this
SAW PULSE , series are as follows:-

1. Power Supply: +15 V regulated and
SINE TR trimmed supplies which, as described,
are sufficient to drive all of the pro-
posed modules.

Qo 2. Voltage Controlled Oscillator. Good

exponential response over a range from
10 Hz to over 16 kHz. Triangle, saw-
tooth, pulse and sine outputs of 0 to 10
V amplitude and triangle and sine out-

TSINE TRY

Above and below:the VCO and PSU modules as they appear in their free standing cases. puts of 5 V amplitude. M:':mual and
Note the vernier drive on the PSU. This is for calibration of oscillators etc. This case will voltage control of pulse width duty
be standard throughout the series; cycle from 0 to 100%. Linear frequency

modulation input. Three techniques for
synchronising oscillators.

3. Voltage Controlled Low Frequency
Oscillator. Same features as the VCO
but with a frequency range of 0.2 Hz
to 205 Hz with a 10 V control input.
The frequency range extends to over
5 kHz with higher control voltage or by
manual adjustment of initial frequency.
The lower frequency limit is easily
altered to suit individual requirements.

4. Processor. The flexibility of the
input-output structure described above
has one main disadvantage, namely, that
to take full advantage of it one should
have several output jacks for each con-
trol source and an attenuating potentio-
meter on each control and signal input.
This can be overcome by havinga pane‘!
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{or panels) which only contain attenu-
ating potentiometers and/or sets of
commoned jack sockets for distribution
purposes, Such panels are not powered
and do not require further description.
On the ‘processor’ module facilities have
been incorporated for inverting two of
the inputs and also for slowing down
control signals by means of a lag circuit.
The latter circuit may also be used as a
control source by using a foot pedal.

5. Voltage Controlled Mixer. Four input
mixer with manual and external voltage
control of mix together with a single
control for manual and external voltage
control of pan.

8. Voltage Controlled Filters. A state
variable filter with low pass, high pass,
band pass and notch outputs will be
described. Also a 24dB/octave low pass
filter which is the most widely used
type for music applications. Voltage
control of Q provided.

7. Voltage Controlled Envelope Shaper.
Voltage control over the attack, initial
decay and final decay responses of the
envelope generator provides opportu-
nity for more realistic envelopes, for
example, a change in envelope with
pitch. A third generation 1C will be used
which has many other features allowing
control over the formant of the sound.

8. Dual Voltage Controlled Amplifier.
Exponential and linear control for
increased flexibility and variable gain of
both. Ability to partially bury the enve-
lope so as to reduce the exponential
final decay of the envelope which in
imitative synthesis can be a problem.
Provision for stopping the VCA so that
when used in conjunction with other
instruments it does not continue play-
ing when the rest of the group has
finished.

9. Dual Ring Modulator. Based on a
single IC and having a wide dynamic
range and high signal to noise ratio.

10. Noise Generator and Sample & Hold
Module. White, pink and red (random)
noise sources. The sample and hold unit
allows creation of sounds from a variety
of sources.

11. External Input. Pre-amplifier to in-
crease external signals to a level compat-
ible with the other synthesiser modules.
Includes an envelope follower with a
variable threshold level to generate
trigger pulses.

64

12. Power Amplifier. Two speaker chan-
nels and headphone output. It is not
advisable to use the domestic Hi-Fi for
synthesisers since the tweeters can be
destroyed by continuous tones at an
output above a few watts. A pair of
good quality speakers is a worthwhile
investment. A separate power supply is
used for the power amplifier.

13. Keyboard Controller. Digitally scan-
ned keyboard capable of controlling a
five octave keyboard. Sample and hold
with portamento. Precise octave shift
.over range of —2 to +3 octaves. Gate
and trigger puises. Pitch bend with vari-
able bend level. Suitable for standard
monophonic synthesiser and micro-
processor compatible for polyphonic
capability.

Construction

Each module is designed for both panel
mounting or for housing within a stan-
dard low cost plastic case. The use of a.
case serves a number of purposes, one
of these being a neat packaging of the
modules for those who wish to con-
struct them for other applications. The
cased units are also appropriate for
teaching and learning purposes, for
example, the beginner should start by
thoroughly exploring the functions and
capabilities of each module. If elec-
tronic music is approached in this
systematic way it becomes a relatively
simple matter to create specific sounds
at a later date. Furthermore one should
not have any pre-conceived notions on
the format of a synthesiser and a meth-
odical study will enable the user to
determine his approach to electronic
music,

The panels are 228 x 76 mms. (9 x
3 inches). This size is widely used by
commercial manufacturers of patchcord
synthesisers. Such a panel will comfort-
ably accommodate at least six control
potentiometers or rotary switches with
control knobs of an easily manipulated
size, Standard quarter inch jack sockets
are used on most of the professional
equipment but their physical size limits
the number of inputs and outputs per
panel and it is back to compromises
again. This project uses 3.5 mm jack
sockets and up to twenty may be fitted
onto the panel along with the six rotary
controls. These miniature jack sockets
should be of good quality. Screened
patchcords are used to reduce the likeli-
hood of crosstalk or noise. A major

SAW PULSE

Q@@

+HS SINE TR

e
®

PWM  -HS

advantage of panels is their ease of con-
struction which also applies to the case
to house the panels. 1.2 mm aluminium
sheet provides adequate strength and a
professional appearance can be obtained
by spraying and the use of transfers for
the markings. The cabinet can be con-
structed from a proprietary laminated
blockboard assembled with ‘Lok-Joint’
fasteners. With this type of shelving a
maximum of twelve modules per row
is advised unless intermediate supports
are used. 9.5 mm hardwood beading
along the edges of the shelves allows the
panels to be mounted using small wood-
screws and if only a small pilot hole is
made then the panels can be repeatedly
removed without refilling the holes. The
panel approach provides flexibility in
lay-out and virtually unlimited scope for
expansion.
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PROIECT: Synthesiser

SAW PULSE

®®

SINE TRI

ISINE :TRI

#  80-3 *

Above: both versions of the VCO, panel
mounted for rack fixing. Note that all
inputs/outputs are at the bottom of the
panel to prevent wiring fouling the con-
trols.

Hislen 3 ¢ g Ty e«?ﬁ%

\‘3 Power Supply %

oA synthesiser* requues Very stable power sup®

S plies because in most designs the voltage is'
“used to establish reference currents’in the:

¥igh

I
. that the voltages are set at the precise 15 V.-
:4: levels. . The £15 V power supply for this. "i‘h
ject is based on the 723 voltage regulator. The
circuit comprises two identical positive 15V
+.supplies with one of the outputs tied to the
ground rail of the other to genemte thegtls W
required.

The circuit will' supply - up to. 300 mA
per rail at full voltage and the current sen, g
resistor R2 (R7) limits output to about:45
mA .under overload’ or_short circuit con-
ditions, R3, TP 1 and R4 allow precise adjust-"

O R R

exponential generators. It is also -desirable:

MODULE 1: POWER SUPPLY

*+15 V power supply is used for
A the modules except for the

power amplifier which has its
own supply. A design based on the 723
regulator is used and the circuit is
shown in Figure 1. The circuit incor-
porates the recommended features for
stability and both rails can be adjusted
to a precise 15 V output.

Construction

The PCB has been designed to suit the
mounting holes in the recommended
case and these same holes can be used

for vertical mounting of the power
supply in the keyboard housing by
means of L brackets. A 100 mm x 65
mm heatsink provides generous heat
dissipation from the plastic box and this
is secured to the outside of the rear
panel. The transformer should be bol-
ted onto a small piece of aluminium
plate which is screwed down to mount-
ing lugs moulded into the box. Addition
of plastic feet to the box will ensure
adequate ventilation through the griiis.
Before connecting to the mains
supply ensure that all mains connections

ment of mtput voltages RI'improves temper-
.ature. stabihty, C3 increases. ripple rejection; :
‘C4-is for-compensation; and C5 reduces noise
..on the output-which originates from the volt-
~Fage reference diode in the IC. .

ject; but if extension is envisaged then the
‘same circuit board -cah be used for much
greater outputs: The only cha.nfges required
are;,: mcteased .power .1ating of the :trans-
former; ap ropmté’?naease in value of fuses
adjuatmg 2 (R7), i.e. halving this resistor

double.the current limit and ‘the PCB has
‘provision’ for -two “resistors in parallel ‘to
. facilitate .obtaining the correct value. Wire-

The output-is adequate for the basic pro~

&

Fig 1 (below). Circuit diagram for the Project 80 power supply.
F1
L 0-————-4!(
1
}
i
!
4
1
1 —_— +15V
II RS
i 12
3 0;7! \ +
3 s
I 10u
: N
' D1
: —0 v
1
i
N O—
Bl ™ R0
§ 12
NOTES:
1C1,2 ARE 723C
1, 2 ARE TIP31A
BHl .2 ARE 1A8, 200V
| 2 ARE TIL209
TIP 31A +
>
b ¢ e S D2
MOUNTING SURFACE
. - — 15V
o ,:fig ’ . : P ae Hwet ¥ ¥
"'"»,VL & 'QL s o X c
w R et P

‘ohmic values are more easilv obtained ana the
‘resistors are physically smaller than 1 W car-
“‘bon types; increasing power rating of tran- 52
“sistors and when more than 1 A per rail is:<
required the lattér should be mounted «;m 4
separate heatsinks.

Setting up voltage - cpntrolled synthemer :
-modules requires a voltage source that can'be
“quickly adjusted toa precise value. A ten turn

¢:potentiometer’ which' can be switched' to

positive or negative voltage is-an-asset.. This is
shown on the boxed module: Two commoned

s-outputs are provided,-one .for:the output to

< 'the unit being calibrated while the other may
< be used for direct connection to a voltmeter.
Installation of this variable voltage source. is

:wound 2W5,ﬁrenstors are also used since: low ~optional and components are not listed, ¢

“ - Ry s S 2
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‘to plug, switch and transformer are pro-
perly insulated. The calibration consists
of setting TP 1 and TP 2 to obtain, as
accurately as possible, +15 V and —15
V respectively.

PARTS LIST - PSU

TG AR o SR ng
;. RESISTORS All%w,,s%
‘ iu;é k8
- R2,7  'IRS, 25Wwirewound At
“R38 ' 3K3, ' metl filin,; 100ppm T.C.
R4Z Y 3k0,ametal ﬁlm‘* I(Dppm"T C&,ﬁﬁ
- ‘RS, 10 Akt
TPI 2 e lkO oetmet-tnmmer

g (ot g
AT

1,6,, : {22mqu,3sv electrolyt;c
-"100nF, polycster -
3 g ~2ul2.7 25V tantalum -

" . 1nF, polyester .~
IOuF 25V tsntalum ‘

%mym
M -

o

oz L 0L

g

ﬁISCELLANEOUS S i
Tl = -—17\‘;&,0-—17\15 :
Socondaries, VA ;'
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Fig. 2 (above). Component overlay for the PSU project.

Left: the inside story on the PSU project. The heatsink is mounted
on the rear panel of the case.
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PROJECT :, Synthesiser

3340 IC produced by Curtis

Electromusic Specialities and spe-
cifically designed for music applications.
Figure 3 shows the block diagram of
the device which is packaged in standard
16-pin DIL form. It provides the expo-
nential law required for music, that is,
a doubling of the frequency for a fixed
increment of input control voltage,
which for this project has been set at
one volt per octave. The design provides
excellent conformity to the exponential
response from less than 10 Hz to over
16 kHz.

The CEM 3340 has triangle, saw-
tooth and pulse outputs. In the design
presented a sine wave has been gener-
ated from the triangle output. The out-
puts are 0 to 10 V in amplitude which
facilitates their use as control signals.
Additionally, the triangle and sine wave-
forms are provided at +5 V amplitude
and are directly suitable for modulation
applications. The duty cycle of the
pulse output can be varied from 0 to
100%, either manually or by external
voltage control. A linear frequency
modulation input with a 10% change in
frequency per volt is also included.

The IC allows three methods of
synchronising the oscillator which pro-
vides an exceptional range of modu-
lation and harmonic locking effects.

The circuit is shown in Figure 4.

The VCO is based on the CEM

Construction

Construction is straightforward and the
component layout on the printed circuit
board is shown in Figure . Itis essen-
tial to use the components specified if
the accuracy and stability of the design
is to be realised. All jack sockets and
potentiometers should be wired up
except for the wiper of the fine control
(RV2). Neat and short wiring reduces
the likelihood of crosstalk and all inputs
and outputs are provided at the front
edge of the PCB to avoid excessive wire
length. The PCB witl fit the mounting
lugs in a Teko Alba A23 case. it may
also be mounted to the 228 x 76 mm
panel with proprietary brackets or L-
brackets. If the latter are used a 12.5
mm spacer between the panel and the
bracket is recommended since this
provides adequate space for the wires.
When all components have been
instalted carefully check their placement
and orientation and also inspect the
underside of the board to ensure that no
solder bridges have been made. Before

MODULE2: VCO

NOLTAGE CONTROLLED oscvmfon’

V#O 16! Ve

I \

o
MULTIPLIER
GAIN

PRECIS\DN

TEMEPCG MULTIPLIER

MULTIPLIER ( FREQUENCY
GAIN E = E CONTROL

Q L—r‘—ﬂ SCALE
Sy

" LINEAR

*3; CoNTROL

\h

Vee
PULSE QUT

E GROUND

7 TIMING

7";3_ CAPACITOR
8UF/ l
Y
4—, _[i5) TRiANGLE

HARD SYNC. r;“ L
INPUT |94

CURRENT }

CORRECTION Wi ou
\
g i
SAWTOOTH ™7 \IS"‘S'XC;}E, T | L] sorT swe
out o | = ,_J INPUT

Fig. 3. Block diagram of CEM 3340 VCO
chip.

inserting the IC it is good practice to
connect the board to the power supply
and check that power is available at
the correct points in the circuit and this
is simplified by using IC sockets. If this
step is satisfactory then disconnect
power before inserting the IC.

A final check before calibration is
to ensure that all outputs are function-
ing. Connect the 0 — 10 V triangle to an
oscilloscope or amplifier (turn volume
control nearly off} and then power up
the circuit. |f there is no response then
switch off immediately and repeat the
checking procedure. If functioning then
check the other outputs although
remember that the sine waveform has
not been trimmed at this time.
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Calibration

Set all trimmers to their mid positon.
The first step is to adjust the sinewave
output. With an oscilioscope, or by ear
via an amplifier, adjust TP 4 then TP 5
for purest sine output. These adjust-
ments may have to be repeated a few
times to obtain the best results. Next
adjust TP 6 to get the 10 V output
referenced to ground. The simplest
method is using an oscilloscope, but it
can be trimmed using another VCO. if
the latter technique is used, set the
other VCO to about 1 kHz and the fre-
quency of the VCO being calibrated at a
low frequency (coarse control switch on
and RV1 fully anti-clockwise). The sine-
wave output is then plugged into the
other VCO and TP 6 adjusted until
there is no discernible jump in fre-
quency.

The last and most important step is
to calibrate the oscillator to the 1V/
octave relationship. The easiest method
requires a variable voltage source (from
a potentiometer or a calibrated key-
board), an accurate voltmeter and a
digital frequency meter.

Alternatively, if a previously cali-
brated oscillator is available then the
beat frequency technique may be
employed. Another approach is to build
two stable fixed frequency oscillators
and use these in conjunction with an
oscilloscope to calibrate the VCO by
generating Lissajous figures. Whichever
method is chosen the calibration pro-
ceeds as follows. With the coarse control
switch, SW1 in the OFF position apply
a positive voltage to Control Input 1
(R5) until the frequency is about 200
Hz. »
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Increase voltage by one volt (as Note that the oscillator has been octave C — C keyboard. Adjust TP 2 to
accurately as the measuring equipment {accurately) caiibrated for Control In- 65.4 Hz, or if connected to a keyboard
allows) and adjust TP 1 until the fre- put 1. This input should be used for the press note A and adjust to 440 Hz. This
quency is doubled. This step is repeated keyboard, if fitted, since there may be a step is not essential until the VCO is
until a doubling of frequency for a one slight difference between Control Inputs connected to a keyboard. Also R4 and

~ volt change in input is achieved. Next 1 and 2 even though 1% resistors are TP 2 may be changed to suit other key-

increase the frequency to about 5 kHz, used. board requrements.

increase voltage by one volt and adjust The oscillator may now be adjusted The wire to the wiper of the fine
TP 3 to obtain doubiing of frequency. so that with no input voltages it will be control potentiometer (RV2) may now.
Finally, re-check the first step and if a tuned to the lowest frequency of a four be connected. | 4
DFM is available check the VCO over its

full range.
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‘P'RO]ECT:Synthesiser

i+ imput of IC3 trim the 2nd harmonic. IChe -
converts ‘the current from IC3: to'a voltage

c’provides a 35 V sinewave. This outputis 3
out of phase compared ‘to all other out-
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-L c2 -L ca
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Fig. 4. The circuit diagram for
the Voitage Controlled Oscilla-
tor block used in the project 80. "
Note that with some component
value changes, this is the same i AW <O 16V SINE
configuration as used in the low 1k0
e AAAN 3 t8V TRIANGLE

frequency VCO (module 3).

2 “5 ke Ay ‘ﬁ: i
output o therefoxe been buffeted ¢ 2
md*ﬂwtion of R14, R1S ‘increases gﬁtr 4
‘two togive 2 0 — 10 v triangle-output,
" The-triangle ‘outputis. converted  to. 1§
.2t/ 1C2b-(this output is made available:|

‘the VCO) and attenuated to about 1100 m'
TP 4, R30 and R31 prior to IC3 which m
CA 3080]-: Use ‘is made of the non-
“characteristics of the'OTA at high input
to convert the trisngle into a sine wave. TP4,

-3

and _associated components: at: the. inverting.

1o

adjusts the 3rd harmonic content and TP S~

m; Y0
alsobtﬁsed‘to
“effects. The |

puts but this is not detrimental in most appli- . .chu

cations of this out ut Finally the sine wave is ~
ut by IC4b with R37 -

shifted toa 0 — l
and TP 6 as the level shifter.
Power supply to IC: The CEM 3340 will oper-
ate dlrecqy

10and 18 V (nl ough the amplitude of the
waveforms. as given above will decrease and
increase respectively) and negative supphies

PR

tl;:ositive supplies of between

(caA) mly bo
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LR % Below: A made up PCB sat sitting in its box.

£ TRIMMERS : ol

STP L 10k cermet multitum
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_PROJECT: Synthesiser

to the VCO described abave. Itis

designed to operate in the range
of 0.2 to 205 Hz with a 10 V control
input. It is, however, capable of about
6 kHz. Alternatively a lower minimum
frequency may be obtained by using a
higher value timing capacitor, C7, pro-
vided that the capacitor is a very low
leakage type.

Note the component changes listed.
Construction and initial setting up fol-
lows the same procedure as the VCO
except that the fine control potentio-
meter can be wired up prior to calibra-
tion.

Calibration

Set all trimmers to their mid position.
Adjust sinewave output as described for
VCO.

Turn both coarse and fine controls fully
anti-clockwise (zero input) and apply a
voltage to Control Input 1 to obtain
doubling 100 Hz. Increase voltage by
one volt and adjust TP 1 to obtain
doubling of initial frequency. Repeat
step until the one volt per octave
response is achieved. Next increase
frequency to about 1500 Hz, increase
voltage by one volt and adjust TP 3 to
obtain doubling of frequency. After
adjusting TP 3 re-check setting of TP 1.
Finally with 10 V applied to Control
Input 1 adjust TP 2 to give a frequency
of 205 Hz which will result in a fre-
quency of 0.2 Hz with no external input
voltages applied. EN

BUYLINES

mr supply PCB and compo-
tocker switch but.not the..
. are - available from . Digi-
19:56 incl. postage- and

The VCLFO is identical in design

SR

e A

altg components (including

‘aach * voltage controlled.
smeiliator- ave aveilable frofi Digisound
tfor E18.86.incl. postage,and VAT. -

by &

o B L a e ey %
i .N;if'a: i s % = P : «
A s, w : 2 L

“tancshirePRAINOQ .
The madules are case inFeko Alba .
(236 cases, available fromt . o .

’ /%gtlvégél?yevé!bpmenu[l‘_tcj R b

¥Park Street Industrial Estate ©
Zmy Il,.allny \O’ET hu'ii SE TR 5 %
«Thay post. £4:43 each incl. postage and
VAT, Plgase use order code TEK
BB KR s

MODULE 3: VCLFO

Above and below: the inside and outside
mounted just to show we did both ways!

B s LN

s of a low frequency VCO. The PCB is panel
This method of construction is hest suited to

professional (or very serious amateur) use.

HOW IT WORKS
-VCLFO

Toe B G R Sdentica in design to the VCO% PARTS LIST

described above. A larger timing capacitor
(C7) is used to give a frequency range of
‘between 0.2 -and. 200 Hz with a.0 to 10.V
contro! voltage. R4 and TP 4 are used to set
«the lower limit; RV2 provides an adjustmen
- of one octave; and RV1 a range of 10 octaves.
A switch is not required betwetn RVi-and R7
in this instance. One reason is that both RV,

and RV2 are connected between +15 V and#

ground and so when the controls are fully:
.anti-clockwise the oscillator is at the pre-set
frequency (0,2 Hz). Secondly minor varj»
“ations in frex‘uency arising from RV1 and
RV2 are of little importance for tow-fres
quency applications.
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“Component changesdrotn VCO:
parts list. .. :

&

R7 150k, 1% " =
R4 470k 1% AR
C7 .+ 10n polycarbonate ' * =
‘R8 1M5,5% s ]
TP2 . IMOcermety . %
‘?‘»,» A’J& 3% S 23 o }S ..:.: "3\ e
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

" CP/M
* BASIC
* PASCAL

THE
TRITON
CoupuTER

by

[ TRansam
TRITON

Designed for ease ot construction and
flexibility. Kits come complete, and all com-
ponents and software are available separately.
UK designed and supported. Fully docu-

COMPUTER
SYSTEM

|
TRITON 1S IMPRESSIVE!
PRACTICAL COMPUTING REVIEW DEC. 78.

Availabie now for

c P / M Triton.

Disk operating system complete with text editor, assembler,
debugger. system utilities and complete file management.
Makes Triton fully CP/M compatibte and able to run CP/M
based software. Triton will support up to four 5% or 8** drives
single or double density. Full CP/M sottware user group
facilities available. SAE for details.

jalais]
TRANSAM BD8C PRINTER

L4.1 with 1k monitor 2k basic £286
L5.1 with 1.5k monitor 2.5k basic £294
L6.1 with 2k monitor 7k basic £399
L7.1 with 2k monitor 8k extended basic

DISK DRIVES & POWER SUPPLIES

ART

SHbE SA400 5%"" drive £205.00
SABOO 8" drive £380.00
Power one quality power supplies
CP249 1x5% PSU
CP323 2x5% PSU
CP205 1 X8’ PSU
CP206 2x8'" PSU

£33.00
£60.00
£66.00
£76.00

£409

L8-1 4k ed/ mon 20k res Pascal
L9.1 CP/M disk based system
8k Ram Card Kit (21144)

8k Eprom Cards {exc! 8x2708)

£611
p.o.a.
£97
£31

Tcl. PASGAL CP/M compatible. A standard Pascal

compiler available ONR restdent {20k} Eprom based con-
figuration or available to run under CP/M on 8’ disk plus
documentation. CP/M version £90 — + P.O.A.

mented hardware and software. And a totally
flexible approach to system building. Powerful
and easy to use system monitors — a range of
languages available. Firmware is Eprom based
and upgrading from one levei to the next is
easy.

Motherboard Expansion 8 slot
Trap-Res Assm/Edit etc (8x2708)
Transam BDBO 81-Dir Printer
TVMIO Video Monitor 9'' £79
Eprom Prog (2708) kit £29.50
Send for our catalogue for full details of Triton
features

FULL RANGE OF MICRO SUPPORT CHIPS — IN STOCK
RAMS

s . SH7H337N

s 21 T3 SNTULS328M

STAMN 150 120 saTUsR™

1.3 SNTALSIN

» SN74LS3530

E.) SNT4LSI65M

1.0 SNTALSI65M
125
15

£50
£80
£595

DIL PLUG SOCKETS & SWITCHES

DAL SKTS O PLUGS D SWATCHES

3.3 ae0 4D .
R 3 700
1401 8
1600
180iL
2000
240
2600
4800

16w DF*
24w DE*

®I2
8216
8224
3853 fFB)
8228
81264

T8
6522

220 ZIERD WSERTION FORCE.

Euskl

COMPUCOLOR 1l — FULL COLOUR
=

SNTAZI6TH i

13" 8 Colous CRT Display.
SN7aLSI88M Built in 5% Dvsk 2
16K Extended Basic in Rom
71 Key Keyboard — Detached
R523 + 50 pin BO5,
8K User Ram - Futly Expandable

SPECIAL
GRAPHICS
PACKAGE

<@57 1935

PLUS
VAT

-——

EEETEEEEY |
IITEEEL £ 1.1

$100 DISK CONTROLLER

As used on Triton. Fully built. will dnve
BX8" or 8X5%" drives single or double
density. Works with all Shugrat compat-
ible drives. Uses the 1791 chip onboard
crystal — CPU independent.

Now
a8

3

SawbbtBaisakenh

175
1.0
150
180
220
22
X

h N
BABAIAR

2108
216
2532

EpabbbeNabbRuBhnbkEbbakil
KansssarkuusBRESCaluREl

DPS.1 MAINFRAME — PASCAL SYSTEM S100
T0 IEEE SPEC ITHACA $100 BOARDS

PASCAL/2 8k Static RAM board (450ns)  £123.75
build your own 8k Static RAM board (250ns) £148.25
Pascal Micro 280 cpu board (2MHz) €131.26
Deveiopment 280 cpu board (4 MHz) £153.75
system. IEEE 2708721 16 EFROM board £63.75
$100 bus system Prototype board (bare board)
using DPS! main- Video display board (64 X 16,
frame. Supports K2 128U/L Ascii)
ASSEMBLE/2 and Drsk conuoller board
PASCAL/Z on 8' disk K2 disk operating system
ASSEMBLE /Z Macro Assm £37.50
Pascale / Z compiter €131.25

WE STOCK THE FULL RANGE OF $100 CARDS AND ACCESSORIES
= O SN EE 0= 0D =N
§ ALLPRICES

EXCLUDE VAT & P/P

VAT 15%, P&P 40p on small orders. For
larger 1tems please Tel. Telephone credit $h30300has;|d A0
card orders accepted subject to £5 min ursday ay

Rapid mail order service l
4 TUBE TO
. \ EDGEWARE RO
"ET LING

ﬁ;;;i? besomowmad |

TRANSAM COMPONENTS LTD, 12, CHAPEL STREET, LONDON NW1. Tel: 01-402-8137. Telex: 444498.

£108.75
£131.25

£66.25 €320

€150
£3.90
E4.18

VISIT OUR SHOWROOM
WE ALSO STOCK = A comprehensive range of books and

magazines. Vero products including S100 and Eurocard and wire wrap
equipment. Weller soldering equipment. Ribbon cables Tools, tapes. diskettes
and connectors.

CATALOGUE

New Ad sized -
. Only 40p + SAE

VISIT DUR SHOWROOM SOON

9 30-5.30 Mon-Fri
1 30-2.30 Closed Lunch
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Wlm to look for in the March issue: on sale February 1st

THE ULTIMATE METAL LOCATOR

Calling all treasure hunters. How many times has your
metal detector gone ping or buzz or hello sailor and you've
shifted half a ton of Surrey only to find a non-bio-
degradable ring pull tab? Well, next month we have a
discriminating metal locator for you.

The magic machine rejects nails, bottle caps, aluminium
foil and ring pull tabs. The design also features full ground
effect exclusion over normal or high permeability soils.
Search for your pot of gold with deepseeking VLF plus three
TR discriminating ranges. Instant tuning recall is made
possible by a push button memory circuit.

TV SOUNDS GOOD?

Tired of tinny tunes from your telly? The melodic
meanderings start out from the transmitter in super-duper
hi-fi, but the cost cutting sounds section of your set takes
care of that, lowering the fi at the speed of light. Next
month Richard Maybury explores the world of TV sound
and comes up with a few ideas on improving it.

BLACK HOLES

When a massive star reaches the end of its life, uses the last
of its nuclear fuel and explodes as a supernova, one of three
things can happen. The supernova explosion may destroy
the core, or, if a small core remains, it may become a
neutron star, or, if itis large enough, it may coliapse to form
a black hole.

Next month {an Graham has a bash at explaining that
most enigmatic of astronomical propositions — the black
hole.

HEATER POWER CONTROLLER

With most heater controllers, your heater is either on or off
and the room temperature fluctuates several degrees either
side of ‘comfy’. Our design will keep your room tempera-
ture stable to within half a degree. In addition, by using
zero voltage switching, RF interference is avoided.

ELECTROMYOGRAM

The ETI Muscle Meter senses the tiny electrical impulses
associated with muscle activity. As Superman flexes his
biceps you can hear it all happening and see the activity
building up on a meter.

If you're into Biofeedback you can use the ETI Muscle
Meter to learn to relax more effectively. On the other hand,
if you're into having fun, there's plenty of scope for doing
your own thing. Watch this space (give or take a few pages)
to find out how the miracle machine picks out the fractions
of a microvolt of relaxed muscles from the volts of 50 Hz-
hum present in the body — induced from power and light
wiring.
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DESIGNER'S
NOTEBOOK

Project editor Ray Marston makes an in-depth review of the

revolutionary mini-robot, HEBOT.

he basic electronic concept of the Hobby Electronics
T HEBOT is brilliantly innovative and uses the priority

encoding principle illustrated in Fig 1. Each drive
motor is energised fron an analogue driver circuit. Each
driver has a high input impedance and can drive its motor
forward or backward at a speed proportional to the input
voltage. The motor drive ‘instructions’ {analogue voltages)
can be selected from any one of {up to) eight independent
sources {or circuit boards) via a motor instruction setector or
‘muiti-way electronic switch’, which has its position con-
trolled by an {(up to) eight-level priority encoder. This
encoder causes the motor to take its instructions from the
source or circuit board with the highest active priority
coding at any given moment of time and is analogous to a
human central nervous system.

Suppose that we connect just four independent circuit
boards to the HEBOT's central nervous system and assign
each board a priority number as shown in Fig 1. Board 1,
with the lowest coding, simply instructs the motors to drive
HEBOT in a 'search’ pattern. Board 2 is a light-sensing

circuit that gives a "high’ output to the priority encoder only
in the presence of bright light and then produces motor
instructions that steer the HEBOT towards the light source.

Board 3 is designed to detect the presence of, and guide
the motors along, an inductively-coded wire loop. This
board produces a "high’ priority output only in the presence
of the loop. Finally, board 4 {with the highest priority
coding) handles the tactile sensor logic and produces a
‘high’ priority output in the event of a collision and then
instructs the motors to execute a suitable avoidance
manoeuvre.

A Sequence Of Actions

A possible sequence of HEBOT actions may in this case be as
follows.

At switch-on, all priority outputs except ‘1’ may be low,
so HEBOT accepts instructions from board 1 and goes into
a ‘search’ or rotary-movement mode. During this move-

Fig 1. The priority encoding principle used in HEBOT has revolutio-
nary implications in Robotics.
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BOARD INSTRUCTION - ] MOTOR
s SELECTION DRIVER
WIRE 4
- LH.
Foa'b'fl\aﬂtf . 6 MOTOR
5
COLLISION ? v
LLISI
LiGHT *14| AVOIDANCE [ L
i WIRE R.H.
BOARD 3 FOLLOWER d MOTOR
i OPTICAL
RESPONSE
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ment the light-sensing board may detect a powerful light
source some distance away and so set its priority output
high and start generating the motor instructions necessary
to steer the HEBOT towards the light source. Since ‘2" is a
higher priority number than *1°, the priority encoder will
automatically turn the motor instruction selectors to board
2 and HEBOT will start moving towards the light source.
Note that under this condition the ‘search mode’ instruc-
tions may still be generated but will be ignored by HEBOT.

Suppose now that, as HEBOT moves towards the light
source, board 3 detects the presence of an inductively
coded wire loop. In this case the priority-3 output of the
board will go high and HEBOT will lock on to the motor
drive instructions of board 3, ignoring the instructions of
boards 1 and 2. While following the inductive wire, HEBOT
may collide with an object. The collision will be detected by
board 4 {the highest priority board) and the mini-robot will
then execute an avoidance manoeuvre based on instruc-
tions from board 4, ignoring all instructions from boards
with lower priority numbers.

On completion of the avoidance manoeuvre, HEBOT
may have lost contact with both the inductive wire {priority
3) and the light source {priority 2), in which it will revert to
the priority-1 ‘search’ mode until a higher priority number
is generated.

A Revolutionary Concept

This “priority coding’ system has enormously important
and revolutionary implications in robotics. First, it means
that robots no longer have to be designed as single complex
entities, but can be built as highly versatile devices
containing a number of quite independent control/ sensing
modules, all feeding ino a simple central nervous system or
priority encoder.

The simple {?) version of HEBOT published in the recent
editions of Hobby Electronics uses only the four priority
levels already described. The experimenter can, however,

8 RADIO
CONTROL

- COLLISION AVOIDANCE,
(TACTILE)

COLLISION AVOIDANCE,
(ULTRA-SONIC)

HUNGER AVOIDANCE

WIRE FOLLOWER MODE
[SEARCH AND LOCK]

OPTICAL RESPONSE
ACOUSTIC RESPONSE
‘SLEEP* MODE

Fig 2. A possible sequence of priority coding for an advanced
version of HEBOT.

design additional control boards and add them to the
HEBOT at will. Figure 2 shows a possible way of connecting
a number of independent circuits into the HEBOT central
nervous system to give eight levels of priority encoding.

Individual boards can even incorporate their own
priority-coded response conditioners, in which case they
can be regarded as NERVOUS SUB-SYSTEMS

Human Behaviour

The second important implication of the HEBOT priority
coding system is that it can give a very close analogy of
animal /human behaviour. Figure 3 is a provisiona! table of
human behavioural priority levels. The table shows six
main priority levels, with COMFORT/PLEASURE (into
which work ethic is entwined) having the lowest priority
level and CONFORMANCE {conditioned resposes) having
the highest priority level (even higher than survival). If ap

}

g CONFORMANCE ,
‘ (CONDITIONED RESPONSES) , S ——
—_ T ' AVOIDANCE
PAIN AVOIDANCE : EXHAUSTION

Al 6 AVOIDANCE
3 (RECOUPERATION) . STARVATION
: j AVOIDANCE

» HUNGER

2 , DAMAGE
SATISEACTIEN 4 AVOIDANCE

3 ATTACK
y COMFORT | AVOIDANCE
! L JORK : THREAT
__ ETHIC 2 AVOIDANCE

PLEASURE 1 SPECIES

SURVIVAL

MAIN PRIORITY LEVELS

Fig 3. Provisional chart of human behavioural priority levels and
survival sub-levels. Behavioural patterns are predictable and can
be simulated by a HEBOT-type robot.
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FEATURE: Designer’s Notebook
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number of these priority levels are stimulated simult-
aneously, the highest priority will override the lower ones.

The really fascinating feature of human/animal be-
haviour is that each of the main priority levels consists of a
number of sub-levels. In Fig 3 seven main sub-levels of the
survival priority are shown. Each of these sub-levels can in
turn contain priority sub-levels. Each level and sub-level is
fed with sensor information which itself has a number of
basic levels: peckishness, hunger and starvation are, for
example, three levels of the same basic sense which, when
connected to the appropriate levels and sub-levels, produce
highly complex but predictable behavioural patterns.

Similarly, work ethic normally has a low rating in the
main priority levels but may, under certain circumstances,
attain very high priority ratings as discrete sub-levels of a
survival (leve! 5) or conformance (leve! 6) main priority
level.

These complex behavioural patterns can easily be
electronically simulated,or modified and improved upon,
by using HEBOT's basic and revolutionary ‘priority en-
coding’ concept.

Indestructible

The final important implication of the HEBOT "priority
encoding’ system is that, since most priority levels and
sub-levels are normally low or inactive,, it follows that total
obliteration of an individual priority level will resull in a
mere degradation of the total performance of, rather than
the total disabling of, a priority encoded robot system.
Compare this concept with that of a television or computer,
where every individual component is vital to the func-
tioning of the total system! An alternative way of stating the
same point is to say that the performance sophistication of a
priority-encoded robot can be enhanced at any time by
merely adding extra priority levels or sub-levels to its
existing ‘nervous system’.

Thus, at one end of the complexity scale, our simple little
HEBOT project can {in principle) easily be expanded into a

76

Fig. 4. (Above) The HEBOT chassis. Although outwardly very
simple, a great deal of thought and effort went into the final design
of this. Anyone who saw HEBOT trotting around at Breadboard
exhibition recently will realise that this configuration is in no way a

fimiting factor on HEBOTS performance.
The shape of the chassis helped us to determine several import-
ant factors for HEBOT and helped in finalising the tactile sensor

arrangements.

highly sophisticated super-robot. At the other end of the
scale, it is feasible that a highly sophisticated HEBOT-type
robot could (like a living animal) have 90% of its circuitry
blasted to shreds by machine-gun fire yet still be able to
perform useful function (stay alive). In this latter case, the
‘vital organs’ of the HEBOT are the central nervous system,
the motor drive system and the power supply unit.

You can see, then, why we are so proud of HEBOT.
Superficially, it does not look very impressive, but it in fact
incorporates the most far reaching design concept yet
devised in the field of robotics. It represents a major
breakthrough in robot technology and places the off-the-
shelf commercial / domestic robot of ‘science fiction’ within
the reach of all of us. And, by jove, it's British! EN

'VMOS POWERFETS

VMP4 [{25W, 10dB at 200MHz. min ) £12.50

VNB7AF (15W, 2A, TO202) 76p, 10+ 70p &

VNIOKM (1W, 2A, TO92) 55p, 10+ 50p- L

Feb. ‘80 BD512 (P-chan. 10W, 1%2A, T0202/3) 85p 10+ 80p k 1

Heat clips, T0202 12p, TO92 8p. VN/VM Design Cat. 20p
TLO81CP 29p, 10+ 27p, 25+ 25p
A3080E IM3900 43 $D532 op  LSIN 90p
A0 1ab  WCaa0n  30n  (=RM4132) (5194 78p
LM308 25P TLO74 130p Faster LSTTL 15196 70p
LM377 125p DACO8 250p L5138 65p L5251 65p
709 15p  DM2502 §55p L5139 85p 15252 85p
710 250  NE529  145p L$160 75p  LS253 88p
733 50p  08+2502+529 L5161 75p 15257 68p
741 18p =2,5ADC £9 LS174 75p plus LOCMOS

feoe baet date an Y MOS aed 10 Eail dazg Jhp oo Beodes o8 4

367 GREEN LANL S
LONDON N4 tDY

J.W. RIMMER
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4020 50p 4050 25p
4022 50p 4060 80p
4023  13p 4066  30p
4024 40p 4068 13p
4025 13p 4069 13p
4026 90p 4070 13p
4027  28p 4071 13p
4028 a5p 4072 13p
4011 13p 4029 50p 4081  13p
4012 13p 4040 55p 4093  36p
4013 28p 4041 550 4510 60p
4015 50p 4042 55p 4511 60p
4016 28p 4043 50p 4518 65p
4017 470 4046 90p 4520 60p
4018 55p 4049 25p 4528 60p

FULL DETAILS iN CATALOGUE!

cMDS

4001 13p
4002 13p
4007 13p
4009 30p

LINEAR

THIS ISONLY
A SELECTION!

709 35p
741 16p
747 45p
748 30p
7106 850p
7107 900p
CA3046 55p
CA3080 70p
CA3130 90w

NES31 98p
NES55 23p
LM308 60p NES5S6 60p
LM318N  75p NES67 100n
LM324 45p RC4136 1000
LM339  45p SN76477 230n
LM378 230p TBABOO 70n
LM3795 410p TBABI0S 100
LM380 75p TDA1022 620p
LM3900 650p TLO81 45p
LM3909 65y TLO84  125p
LM3911 100p ZN4a14 80n
MC1458 32p ZN425E 390p
MMS7160 590p ZN1034E 2009

LF356  80p
LM301AN 26p

74141 55p
74145 55p
74148 90p
74150 55p
74151 40p
74154 65p
74157 40p
74164 55p
74165 55p
74170 100p
74174 Bp
74177 50p
74190 50p
74191 50p
74192 S0p
74193 50p
74196 50p
74197 50p
74199 90p

1L 7473 20p
7474 220

7400 7475 25p
7401 7476 200
7402 7485 55p
7404 12p 7486 20p
7406 22p 7489 135
7408 7490 25p
7410 7492  30p
7413 22p 7493 25p
7414 39p 7494 45p
7420 12p 7495 35
7427 20p 7496  45p
7430 12p 74121 25p
7432 18p 74122 35
7442 38p 74123 38p
7447 45p 74125 3%5p
7448 50p 74126 35p
7454 74132 4%

[oro]

LED's 0.125n. 0.2in each 100+
Red TIL209 TIiL220 9 7.5p
Green TIL211 TIL221 13p 12p
Yellow TIL213 TIL223 13p 12p
Chps 3p 3p

DISPLAYS

DL704 03:inCC 130p 120p
DL707 03 mCA 130p 120p
FND500 0.5 CC 100p 80p

SKTS

tow profile
by Texas

ﬂ”ﬂ

24pin 18p
14pir. 10p  20pin 16p  28pin 22p
16pin 11p  22pin 17p  40pin  32p
3 lead TO18 or TOS5 socket. 10p each
Soldercon pins: 100.50p 1000:370p

8pin 8 18pin 14p

pPCBS

VEROBOARD
0.1in Q.15n. Vero
= Cutter 80p

Size in
25x1 14p
26x3.75 450 45p
25x5b 54p  54p
3.75x 5 64p 64p
3.75x 17 205p 185p
Single sided

pins per 100 40p 40p
Top quality fibre glass copper board Single
sided. Size 203 x 95mm. 60p each.

‘Dalo’ pens. 75p each.

Five mixed sheets of Alfac. 145p per pack

Pininsertion
tool 108p

Carbon film resist-
ors. High stability,
low noise 5%.

E12 series. 4.7 ohms to 10M. Any mix:

each 100+ 1000+
0.25W 1p 0.9p 0.8p
0.5W 1.5p 1.2p 1p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm (650 res) 0.5W £7.50. 0.25W £5.70.
METAL FILM RESISTORS
Very higb stability, low noise rated at %W
1%. Available from 51ohms to 330k in
E24 series. Any mix:

each 100+ 1000+
0.25W 4p 3.5p 3.2p

PLEASE WRITE
FOR YOUR

FREE COPY OF
OUR 80 PAGE
CATALOGUE

OF COMPON.

ENTS. foc:
OVER 2500 Compronic
ITEMS LISTED. Yents

ZTX500 16p
2N697 12D
2N3053 18p
2N3054 50p
2N3055 50p
2N3442 135p
2N3702

BCY72 14p
BD131 35
BD132 35
BD139 35p
BD140 35p
BFYS0 15p 2N3703

BF Y51 150 2N3704

BFY52 15p 2N3705

MJ2955 98p  2N3706

MPSAO6 20p  2N3707

MPSAB6 20p 2N3708

TIP29C 60p 2N3819 15p
TIP30C 70p 2N3820 44p
TIP31C  65p 2N3904  8p
TIP32C 80p  2N3905 8p
TiP2955 65p 2N3906 8p
TIP3055 55p  2N4058 12p
2TX107 14p 2N5457 32p
ZTX108 14p  2N5459 32p
ZTX300 16p 2N5777 50p

AC127 17
AC128 16p
AC176 18p
AD161 38p
AD162 38p
BC107 8p
BC108 8p
BC108C 10p
BC109 3p
BC109C 10pn
BC147 0
BC148 rjsl
BC177 14p
8C17¢8 14p
BC179 14p
B8C1382 10p
BC182L 10p
£C184 10p
BC184L 10p
B8C212 10p
BC212L 10p
B8C214 10p
BC214L 10p
BC477 19p
B8C478 19p
BC548 10p
BCY70 14p
BCY71 14p

DIODES

1N914 3p  I1NAQ06  6p
1NAOO01 4p  1N5401 13p
1N4002 4p BZYB8ser 8p
ITT Fult spec. product

1N4148 £1.40-100

ENSON

Electronic Componen

JANUARY SPECIALS

A range of special offer items valid
during January. All orders placed
for these items must be received
during January.

Pack of 3 x LM380 .
Pack of 30 x 1N4001
Pack of 4 x FND500
Pack of 15 x 2N3702
Pack of 156 x BC107

Special pack of nuts + bolts containing
over 600 4BA + 6BA nuts, bolts and
washers . . . . . e E

200p
100p
350p
100p
100p

336p
-&4p

250p

Pack of 4 red + 4 black crocodile clips 50p

Mixer control knobs, per 100 {mixed)

colours to suit . .1460p 1300p

CAPACITORS

TANTALUM BEAD
0.1,0.15,0.22, 0.33, 0.47, 0.68,
1&22uF@35v . .
4.7,6.8, 10uF @ 25v
22@16V 47 @6V, 100@ 3V

MYLAR FiLM

0.001,0.01,0022,0.033,0047 .
0.068, 0.1

POLYESTER
Mullard C280 series
0.01,0.015, 0.022, 0.033, 0.047, 0.068, 0.1.
0. 15 0.22 A 7p
033,047 . 4 . 10p
0.68 . E 14p
10uF . . . . . . . 17p
CERAMIC
Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to
0.047uF s " 2p
RADIAL LEAD ELECTROLYTIC
63V 047 10 22 47 10

22 33 47

CONNECTORS

JACK PLUGS AND SOCKETS
unscreened screened

2.5mm 13
3.5mm
Standard
Stereo
DIN PLUGS AND SOCKETS

plug chassis

socket

2pin Vil m
3pin Tip 9%
Spin 180° 11p 10p
Spin 240° 13p 10p 16p
1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black
Plugs: 6p each  Sockets: 7p each.
4mm PLUGS AND SOCKETS
Available in biue, black, green, brown, red, white
and yellow. Plugs' 11p each Sockets' 12p each
PHONO PLUGS AND SOCKETS
Insulated plug in red or black d 9p
Screened plug . . . | 13p
Single socket , 7p Doubie socket 10p

MULTIMETERS

A really smart looking multimeter with

an impressive specification for such a small
size. The very clean scale in white and
green on a black background makes this
meter very easy to read. The D.C. Imped-
ance of this meter is 4K ohms per volt
which is exceptionally good compared
with the vast majority of multimeters of

a similar size. £5.95 each.
SPECIFICATION
DC Volts

AC Volts

DC Current
Resistance

5V 25V 250V 500V (4K ohms/V)
10V 50V 500V 1000V (2K ohms/V)
250uA 250mA

0 — 600K (7K ohms centre)

PANEL METERS

High quaiity 2" wide view meters.
Zero adjustment. Back illumination

wiring.
Available in 50 uA, 100 uA, 500 uA,

1mA, 100mA, 500mA, 1A. £4.95 ea.
VU meter similar style. £1.50 ea.

SLIDE POTENTIOMETERS

Good quality 60mm

travel slider with

80mm fixing centres.

Available from 5k — 500K

in log and linear. 55p each.

Suitable black knobs 6p ea. Coloured knobs 10p ea.

We now offer one of the widest ranges of components at
the most competitive prices in the U.K. See catalogue for
full details. We welcome callers at our shop in College Rd,
Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Fridays). Special offers always available.

We also provide an express telephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. Al prices valid to April 1980.
Official orders welcome.

BARCILAYCAKRD +

EEnETxl BARCLAYCARD

& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

76 College Road, Bromley, Kent BR11DE.




FROM CASIO — THE NEXT STEP FORWARD IN TIME

Car Audio S —————

ma;‘“f;l A e e Tf FOR THE EXECUTIVE WHO DOESN'T WANT HANDS ON HIS TIME
/
Full medi d | tuning. Com-

e o Sl 3 THIS YEAR'S STAR BUY >v
for positive or negative chassis. Latest

£1.00 THE NEW 83QS — 27B
£10.25 + Post ALARM CHRONOGRAPH

Optional display of hours, minutes, seconds, date,
am/pm; or aiternatively: Hours, minutes, alpha day, date,
am/pm. The automatic calendar is set for 28 days in
February. Casio’s new Lithium battery lasts up to 4 YEARS
or more. The chronograph times in 1/10 second units up
; to 12 hours, measuring net, lap and first and second place
ton'.“‘ Vi foursMW buticrsiiplus mbiual times. An indicator s%ows th’:e chronograph is rur:)ning
uning. Complete with speaker and moun- q P
tings. Latest model, negative chassis only. when normal time is d!splay(_ed. The 24 hour alarm can be
set very easily to 1 minute intervals with an indicator to

! E I -00 show the alarm is set.
- + Post In addition the watch can be set to chime every hour, on

the hour, with a separate indicator to show this function is
on.

A micro light iluminates the display at night time.

This superb watch is stainless steel encased, has a mineral >
glass face and is guaranteed water resistant to 66 feet (2 RRP
atmospheres). £31.95 £27 95

Standard cassettes and FM in stereo plus
medium wave, Tone and balance controls,

Fast forward facility on tape. Adjustable W ARE NEVER KNOWINGEY UNDE R\( WD AND
shafts, Suitable for 4 or 8 ohm speakers (not d WD TRY AND MATCH OR BEAT ANY OLTHIR
supplied). This model is discounted else- ::ngg%:';on.rs ADVERTISED IIIRL(RI I:\R(l\lll)lN H ||u ADVER
=~ HAS STOCKS
where at £50 up. House, minutes, seconds am/pm. IF YOU WANT A WATCH WITH
£I .00 Day, date, month, 1/100 sec. + hrome plating that may wear oft after w few maonths
chrono to 1 hour.‘Nat, lap and 1st A plistie gl \\'||| serateh and seatf and vouo mas
+ Post and 2nd place times. Backlight. Dot e able Lo
[ ] Resin case/strap. Mif\ﬁ'ﬁ' glass. A rmuxdule with lm\md 0% fadure Tate that puay take
. W.R. to 66 feet. Silver oxide wieks 10 repr
battery. Afubions it DN exstent spares seeviese
! 7~95)£1 5.95 ‘I)X“:-(’-]‘IL:‘::rx::l.::"\‘v;m'h that the manufacturer doesn t
Stereo : : THEN DONFBUY A CASIO
Speaker Set b F-8C Time/date ALARM CHRONOGRAPHS
. YEAR BATTERY : ’ ) .
Suitable for above | f‘lours, R UTasm B EonHE JuaTE: Dlspliyer%MUrs;'nln;Les. seconds, (hy.%n!dwnh dzag,zvéhle,
stereo unit. Good quality . day, am/pré\- A:!O 23.30..31 day menthancyparicalencal: pIo;pLogrammag tolyear )
in surface mounted ! calendar. Backlight, Resin case s
: SW inal strap. Mineraf glass. 21E?RSBATT35?RYB
casing, nominal, 700 Post W.R. 10 66 feet. A
8W K + p Pos Chrome plated case
peak. W.R. 10 66 feet
(£12v95)£1 0-95 (£31.95)

£27.95

1/100 second chrono
to seven hours.

Net, lap and 1st

and second place.
Selectable 12 or

24 hour display.

NB. This watch does not have a
stopwatch,

10 CALCULATORS
g:*s calcutators: MQ-11 £26.95. AQ-2000 £24.95.
CQ-82 £14.95. HQ-21 £10.96.

Scientifics with volatile memory:
FX-310 €17. lB FX-510 £19.95. FX-2600 £19.95.

FX-3200 £21.
Othars: FX-80 £15 95. FX-68 £19.98.

MEtal DEte(:tor | MASTER PACKAGE DEAL

4 Buy a CASIO PROGRAMMABLE CALCULATOR and
; 1 FA-1 Adaptor / Cassette recorder interface and we will
* l"duchon Bala"ce MOdel supply a MASTER PACK software kit for ONLY £5

2 {Normal price £17.95).
MASTER PACK contains a pre-recorded CASS-
ETTE with over 150 ready-to-run programs. Full

Telescopic Car Antenna

Muiti-section standard type, suitable for
ang(ed mounting with locking key.

£1.60 + 30p Post

24-hour alarm

Built with sensitivity up to 10in on Selectabie hourly chime facility.

single coin; fitted with speaker and Casio Program Library pliss extra games, personal Backlight
meter; PP3 battery; 7in dia. search computer programs, and powerful subroutines plus | .
head. Telescopic stem. Excellent data-packing. PLUS USER MANUAL. Basic and Minerai glass face.
pin-pointing, positive reaction to advanced programrr:r.\lg, tips and tricks {o develop 81CS — 36B
- i i your programming skills =
GEDiiTus, qagguiel Heacii to FX-50IP (£64 95) £54.95. FX-502P (£84 95) As above but
Sy P £74.95. FA-1 .£24.95) £19.85. MASTER Stainless steel case
£39.95¢ PACK £12.95. W.R. 10 100 feet
FX-501P+FA-1+M.P, Package Deal ONLY
£24.50 + £1.00 Past £79.95. (£30.05 £35.95
FX-502P+FA-1+M.P. Package Deal ONLY
£99.95. CASIO CHRONOGRAPHS
— As B1QS/CS above but with 12 or 24 hour dual time facility
All goods guaranteed one year instead of alarm and chimes functions.
10-day money-back ofter Goods CASIO ALARM WATCH 95QS--32B Chrome plated (£27.95) £23.95
ex-stock at time of going to press. 4 digit ultra slim watch with four year calendar and 24 hour 9508318 Suainless jacket (£27.95) £23.95
Callers by appo,mmgm ognly pll)ease alarm. 95C5—318 Stainless steel (£34.95) £29.95
59CS-33B Stainless steel (£49.95) £44.85

‘Send s.a.e. for illustrated leafiet.

Minikits Electronics Ltd.
88D Hainault Road
Leytonstone
London E.11

Send 25p for illustrated brochures
Price includes VAT, P&P. Send cheques. PO or phone your ACCESS or EARCLAYCARD number to.

Dept. ET), Beaumont Centre
164-167 East Road
Cambridge CB1 1DB

Tel. 0223 312866
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ROJECT

TUNING FORK

You don’t have to bash this tuning fork on its head and sit it on the
sideboard to get a note. Just flick a switch and get a constant

frequency tuning tone.

usical instruments are generally
Ma clever and harmonious blend

of physics and aesthetics (both
aural and visual). But, underlying all this
wonderful harmony and human clever-
ness is the law of ‘the cussedness of
nature’. This law, simply explained, says

that through all the consistency and har-

mony we find in nature runs a streak of
cussedness always causing something to
be out of place. It is this very streak of
cussedness that has thwarted attempts
to date to develop a ‘unified field’ the-
ory that would link gravity, electricity
and magnetism.

It doesn’t seem, at this stage, that
gravity, electricity and magnetism have
much to do with musical instruments
and tuning forks, but we’ll get around
to it!

For one musical instrument to be
played with another requires both to be
tuned to the same fundamental pitch
{or frequency). If not, the sound will be
unpleasant — generally described as dis-
cordant.

Fork Lore

Over the centuries there were vari-
ous ideas as to what basic ‘standard’
pitch would be adopted. After some
considerable squabbling a ‘standard con-
cert pitch’ was settled upon in 1929.
This gave the note ‘A’ a pitch of 440
Hz. That standard remains to this day.
Of course, it means that modern orches-
tras playing the music of Hadyn, Mozart
and Bach, for example, will not be play-
ing in the pitch in which the music was
originally composed.

The traditional tuning fork consists
of two cantilevered bars attached to a
common base — it resembles that com-
mon eating utensil, hence the name.
When the tines are struck (or one tine)
they will vibrate, producing a sound of

a definite pitch, or frequency, deter-
mined by the length of the tines. The
pitch is largely unaffected by tempera-
ture, except by gross variations, and
accuracy can be maintained within
about 0.1%.

They are portable and relatively
inexpensive but suffer from low sound

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

level output and do not give a sustained
note — it ‘dies away’. What's more, as
many modermn groups use electrically
amplified instruments and sound rein-
forcement, a failing of tuning forks is
lack of a pick-up. »
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2 e 9v
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10k OR 9V DC PLUG i
1C1 AND 3 ARE 4011 LOG PACKET
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PIN7 IS OV =
2 sK1
Q13
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8 10 22k o 4020 ' Fl\ E 5 T
h—d IC1¢ L—/\/\/\/‘T—lﬂ 13

10pT V0wl 9] LETTERS ON sW2
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Fig. 1. Circuit diagram.

HOW IT WORKS
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The signa) &;nerated at a high requmcgt
(about 6 M

Y by a’cr taiosciﬂatmmd?
- ~then divided down to_the outputfreques

*wand R2. Capacitor CI* forms & pt o
_ network . with: the “bias components; = PIO-)
“viding a-shift of: 80, degrees bt thé cryssal,%
‘frequency. As the ¢(rystal s'in series.
the feedback fpath‘ the circuit will oacillgha
at the crystal tequency, . %%
w7 s JC1d formga ‘buffer botweemtl\e m—w
' Tator mme clock input of 1C2, 4 14-@.&
_counter. gL
e Asﬂnnq;i;eddsmonun& gow'x ,
. of two, de of the counger ace au\,,
. - puts is necessary.*Th in
ELRiAet
©..0uputs of 0. iy
division by metth; K?Z after the ¢
» priate count. -

Switch SW2 the. do:gm g forss
‘elther a division b; ﬁor a4 Hzmut-
_put o 8048°fora 45 tp;g
i When ail the inputs of IC4, 4n
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- and “drives It via s setwork to remove
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g The Ql3 putput f‘rom the- diﬁderpro-
vides a“d#\al at the' requ nc%'ma*
~after buffering pto\dﬂod by IC% is ted to
¢ the volume control. The pulses are then fed
“to.an emiuer follower ( 1) md thenee to

the speaker.” . e
When you get all your bits holted down into box, it should look like this. TR e éw,m%w Mfm’{m
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OJECT: Electronic Tuning Fork

SW2
Swi1
445Hz
: L0
ON/QOFF 1
BATTERY
[rwl
av
C
RV1
B VOLUME
A

440H2

SP1
80HMS

Ce—
8
E

BCE47. 80548, 80549, BCEST. BC3Sa
OS548 DSEAD, DSES7, DSSEL

s
W #
,
.Y

Ic3 .
-4
TO
sw2
SPOT OR NOTCH
AT THIS ENO
Py i Fig. 2. Component overlay. SK1

Again, the cussedness of nature
raises its head. Remember too, the pop-
ularity of the electric guitar. They have
magnetic pickups and require plugging
into an amplifier. Now you see what
electricity and magnetism have to do
with musical instruments! Gravity? Oh,
most instruments will go out of tune
when dropped from a height!

Construction

We strongly recommend you use the pc

start, it simplifies construction, and
secondly it reduces the possibility of
wiring errors. With digital circuitry, bugs
created by wiring errors can prove most
frustrating to track down — particularly
if you haven’t had much experience
with digital equipment. The project is
not a difficult one; if you have had a
small amount of experience construc-
ting projects and finding your way
around circuits and layout diagrams,
then it should not prove too challeng-
ing.

PARTS LIST

o R&sistors AW, 5%

%“m va B T ae
P e
oo
*;Capacitors G R
lOpceramic N L
C2 - "33p ceramic - ‘i'&
€3 10npolyester ‘ ‘;u;;
C4 100u25Velectrplytic ]
+ B ‘11
Semiwnductors T Al e
’*xcne3 A0HBorC
2 }224 o sy e
1.406 'y
e ﬁcs4s chs orslmifu
“ Dl‘“‘--z 1N924uor‘§1mﬂgr

§PL

“swa DPDT rmmatufe mggte el

RN switch- e

,uSKl o monojacksocket
L9V battery or thk (Fer ﬁ

& type«PPAS? ~ DC o similar), B,
X to suit (155 mm'x 105 mmxx ¢
mm)ﬁgwh Qplugr for ]ack socket, |
(ﬂ‘neeéed -

S A

by assembling the components on the
printed board. Leave the ICs till last.
Solder the crystal, the BC547 transistor,
diode, resistors and capacitors in first.
Watch the orientation of the diode, D1.
Then do all the links using, say 22
gauge, tinned copper wire. There are six
in all. Take care here, and refer to the
overlay.

The last thing to do -is check that
you have the switches wired correctly.
Make sure that when you switch from
440 Hz to 445 Hz the output goes a

board specified for this project. For a It is best to commence construction little sharp in pitch. EN
§-9%
. ¥
X
2>
81
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VEROCASE SALE!!
Three popular sizes of Verocase at drasti
cally reduced prizes — these were part of
their standard range (75-1411, etc.) but
are in GREEN and have been discontinued
by Vero. We have purchased their entire
stock and otfer them as below:

Type No Size Price
21050 205x140x75mm £2.70
21052 154 x85x60mm £1.70
21053 125%x65%40mm £1.40
DIL SOCKETS
Low peofile by Tl at lowest ever prices!
1-89 100-499 500+
8 pin .095 075 .065
14 pin 105 085 .075
16 pin 12 095 .0B5
18 pin 1556 125 10
20 pin 19 15 12
22pin .21 17 14
24pin .24 19 15
28pin .26 21 16
40 pin .32 26 N

BULK BARGAINS
All new full spec devices. Prices per 100
inc VAT (orders not accepted for less than
100 ol one type at these low prices!!)

AD161/2PR €48 BF255 [:]
8C107 €7 BF394 €4
BC10B £6 BF450 €7
BC109 €7 BF451 £5
BC114 €6 BFY17 £12
BC117 €5 BFY50. £14
BC125 €5 BFY51 €14
BC147 €5 BFY52 €14
BC148 £5 BSY95A. £10
BC149 €5  BU20S £65
BC159 €5 BU206 €65

BC172¢ £5  2N1132 €12
BC1828 €4.50  2N2369 €12

1k €35 2N2894 €12

10k €310 2N2926Y £5
BC1838 £5 2N2926R £5
BC184L £5 2N3053 €13
BC212 £5 2N3054 £34
BC213L £5 2N3055 £34
B8C237 £5 2N3442 £100
BC2388 €5 2N3583 £45
BC252 £7 2N3618 £78
BC3088 £6 2N3702 10 €5
BC230 €7 2N3708
BC238 €8 2N4401 €5
BC337 £8 2N4403 £6
BC348 £5 2N5401 £19
BC351 €14
BC557A €5 DIODES
BCX33 €5 1N4001  £3.50
BD131 €19 HY €28
BD132 €20 1N40D4  £4.50
BD181 €50 1k €39
BD184 €60 1N4006  £5,50
BD246 £25 1k €46
BD525 £25 1N4148 €230
BD526 £25 1k €17
B0173 €13
BFi81 £17 ICs
8F195 £5 741 8dit £13.50
8F197 £5 555 £21.75
BF198 £5 723 14did €32
BF241 £5 7237099 £30

Resistors — '4W §% carbon film, these
values only: 220R. 470R, 1k, 3k9, 4k7,
33k, 47k. 220k, 18R. All at €4 per 1.000
(min gty of one value) or £35 per 10,000
any mix,
All other values from IR to 10M @
£€1/100, €710/ 1000 per value
INVERTER
Prepare for the Power Cuts' Ready built
inverter, 24V DC 290x55x37mm in will
power 6x8W fluorescent tubes Circuit
supplied. Only £2.90.
COMPONENT PANELS
2525 Contains 11 800mA 60V 2N5061
SCRs, 11 6V8 zeners, 11 1N4004 diodes
plus Rs, Cs, etc. Only £1
74 Series ICs — Gates and complex lagic,
20 asstd ICs on panels £1; 100 ICs €4.
2527 2X6V reed relays. 6x 2SD30 or
25230. 6% 400V rects. plus Rs. Only
50p

GREENWELD

443 A Miibrook Road Southampton S0O1 OHX
All prices include VAT at 15 % — Just add 30p post

OUT NOW
new 1980
GREENWELD

CATALOGUE

FEATURES INCLUDE:
60p Discount Vouchers
Quantity prices for butk buyers
Bargain List Supplement
Reply Paid Envelope
Priority Order Form
VAT inclusive prices

PRICE 40p + 20p POST

1A 400V RECTIFIERS
Plastic. like 1N4004, type 388F these
diodes have preformed leads for horizon-
@l mntg {15mm FC). Supersave price —
100 for £2.30; 500/£10; 1000/ €18.

1000 RESISTORS £2.50%
New stock just arrived — Carbon Film 2%
& 5%, Y% & Yaw, all brand new. but have
pre-formed leads, ideal for PC mntg
Enormous range of popular mixed values
for just £2.50/1000; €11/5000; €50/
25000

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A/BD69I6A. Just look at the
spec!! 70W BA 45V — Hfe 750 @ 4Alt
Special low price — €1.20 per pair

TMSA4030 RAM
4096 bit dynamic RAM with 300ns
access time; 470ns cycle lime; single low
capacitance high level clock i /p; fully TTL
compatible; low power dissipation. Sup-
plied with data £2.75.

BUZZERS, MOTORS
& RELAYS

7401 Powerful 6V DC, all metal construc-
tion. 50mm diax 20mm 70p.

Z402 Miniature type, 3-9V, only 22-
156X 16mm. Very neat 65p.

2450 Miniature 6V DC motor, high
quality type 32mm dia X 25mm high, with
12mm spindle. Only €1.

Z451 12V high torgue motor 30mm
diax40mm high, with 10mm spindle,
65p.

A372 Audible Warning device — solid
state circuit drives high efficiency trans-
ducer to give high output. Voltage reqd
4-18V. Can also be driven direct from TTL
ar CMOS. Module size 45X 21 X 12mm
Comprehensive data supplied £1.50.
W892 Heavy Duty 12V relay, ideal for car
use — single 15A make contact. Coil 256R
in sealed metal can with mounting bracket
85p.

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC BRAND NEW
MARKED DEVICES - SENT BY RETURN OF
POST.VAT INCLUSIVE PRICES

KOO1 50V ceramic plate capacdors, 5%. 10 of

each value 22pF 10 1.000pF. tota) 210 £3.69.

K002 Extended range 22pF to 0.1 F, 330 values
3.

K003 Polyester capacitors, 10 each of these
values: 0.01. 0 016, 0.022, 0,033, 0.047
0068, 0.1, 0.15. 0.22. 0.33. 0 47,. 110
altogethers for £5.07.

K004 Mylar capacitors, min 100V type 10 each
ali values from 1 000pF 10 10.000pF. Total 130
for £4.06.

KOO?. Electrolytic capacilors 25V working small
physical size. 10 each of these popular values 1
22.47,10,22 47 1004F. Total 70 for £3.59
KOO8 Exiended range, as above, also nciuding
220, 470 and 1000uF. Total of 100 tor £6.05.
K021 Miniature carbon film 5% resistors CR2S or
simdar. 10 ot each value trom 10R to 1M. £12
series. Total 610 resistors £6.15.

K022 Extended range. Total 850 resistors from
1R 10 10M £8.50.

K041 Zener dodes 400mW 5% BZY88, etc. 10
of each value trom 2.7V to 36V, E24 series Total
280 for £16.37,

VU METERS

Voo2 Twin type. 2 metres 40X 4Dmm
and driver board, supplied with circuit and
connection data, £3.50.

Voo3 New type, just in. Twin type
moulded in one piece, 80X 40mm (no
driver board but suitable circuit supplied)
£2.50.

2708 PROMS

Surplus to requirements £7.00 each
Parts sent by return
Programming Service if required
Please add V.A.T. (15%) and 30p P&P

BARINGLOCK LTD.

31 Ashdown Avenue
Saltdean, Brighton
Tel: 32503 or 309980

| |
q O R
Assemble )
it in an evening! - @ S (1]
MECHANISM MECHANISM & CASE @ LARGE LLUMINATED
WITH ALARM Inc.assembly instructions UM

B
P s usco nBRAUN

1] 0 DIGITAL CLOCKS
MECHANISMS 10 FOR £39. 100 FOR £300

THREE FOR £13.50

@ AC MAINS HALF PRICE OFFER
©® SIZE6Ys x2% x 2%
Your receipt is a 2-year =
guarantee C
HENRY'S RADIO EXPgHT bkl
404 EDGWARE ROAD, Dymes e, DELIVERY

: i
LONDON W2 1ED _01.723 1008 | WSS %FROM STOCK

PROTON ELECTRONICS

BCIO7  7p BCYIO  10p BGIST  Bp  BDI3L 33 N2904  19p
BIGB  7p BCYTI  10p BCIS8  Bp BDIR2  33p 2N2WS 1
BC109 7p BCY7Z  10p BCISS  8p BDI35  38p NZ06  19p
BC147 7p BC2I2  8p BC32T  16p BDI%6  38p IN2GOT  19p
BC4B  7p BC213  8p BC328  14p  BDIIG  34p N4 49p
BCI49  7p BC214  8p BC3IT  1Sp BDIA  34p IS5 4Op
BCI82 7 BC557  Bp 60338 :g BYSO 17p TIPX 3%

Be117 18p BCIA3 20p DCT1 BFYS) 17p

1N4001 4p 7418 pin plastic 18p 555 Timer 25p
1R4004 4p 741 metalcan spin oil 14p  CA3045 trans array 55p
1N4005 4p 709 op amp 29p  TBABIO 7W amp 95p
1N4007 S5p  MCL458 dual 741 40p  MCi310 stereo deck 110p
1N4148 2p  LM3900 quad amp 50p 7605 5Vreg T03 100p
INg14 3p  LED green or yell 0.2in 12p W04 1A 400V bridge 30p

SPECIAL OFFER 741 METAL CAN 10 for 120p
RESISTORS 0.5W 5% tim €12 series 10() — 10MQ 1p
POLYESTER CAPS 0.01-0.14 2p, 0.15,0.22 3p, 0.33, 0.47 6p,0.68 7p, 1 Ou 10p
ELECTROLYTICS 4 74 2501 63V, 6.8.40p 25V 4p 25V-100, 8, 220 Bp, 470 10p, 1000 PC mount 18p,
6800 55

P
PANEL MOUNTING NEONS 240V 20p
ALL FULL SPEC GUARANTEED. CWO P&P 25p. Mail order only

1A, 2 & 4 STOPES ROAD, RADCLIFFE
MANCHESTER M28 9TN
s
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-~ Codlespeed Electronics

PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH, HANTS, PO3 584
CALCULATOR CHIP Nortec 4204 4 tunction and K With data 85p. MMB314 Diguital clock
chip with data £1.99 each MMS316 Dignal alaem clock chip with data £2.49 each. DIGITAL
ALARM CLOCK MODULE with 0 8 ted display W.th data £8.50 cach &4 DIGIT 0.8 LED
DISPLAY Common cithode With data £3.95 each LED WRISTWATCH 1.C. Mostek MK
5030 with dota 99p rach LED WRISTWATCH DISPLAY 1yne DIS501.0 1 digits With data
99p vach SUPER SAVER . Purchase an MK5030 and a DIS5C1 for only £1.50 the par NOTE
The MK&00 and 01§50 1 are packaged i ‘iegless Hatpack” format and require some fairly fine
soldering 20 KEY KEYBOARDS calrulator style keyboards 2 tor £1.00. MM2102
MEMORIES Dynamic memones tor your micras Wih data 98p each DIGITAL MUL-
TIMETER CHIP MMS330 ( C 10 budd 4% digit multimeter. With data £3.95 each. § DIGIT
0.1 LED DISPLAY Connion Cathode 99p. LM355 TIMER 1.C. with data anu apphCations
hooklet 26p pach SLIDER SWITCHES 2 pole change.over 16p erach: PUSH BUTTON
SWITCHES spring Inaded rmonmientary) with 1 n o contact 15p each POLARIZING
MATERIAL «tonly 2p per squatt mch QUALITY JACK SOCKETS 4 6 35mmi jack sockets
Mono 25p each Stereo 2Bp rach SLIDER CONTROL KNOBS, please state colaur required
15p rach ROTARY CONTROL KNOBS '8mn duum black with roloursd cap please state
«olour required 22p rarh WRISTWATCH LIQUID CRYSTAL DISPLAY supplied with data
sheet 98p cach 25 GERMANIUM DIODES for only 50p. 10 SWITCHING DIODES for only
35p. 4 DIGIT CLOCK L.C.D. 05 digns. supplied with data £6.88 each
Some SN Senns 18 8 ot very favourable pocies For mtormaton on our full range of components
phease sendt o Stomped Addniessed Envelope tor your FREE copy of vur latest catalogue

POST AND PACKING ADD 35p (OVERSEAS ORDERS ADD 90p)
Full SATISFACTION GUARANTEE on il items
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WHAT TO LOOK FOR IN
THE FEBRUARY ISSUE
ON SALE JANUARY 11TH.,

LOGIC Does your logic lie to you? Do you doubt the truth
EMULATOR of your tables? Next month we present a solution to
your logic design problems with a software logic
emulator for the Nascom. The design caters for the
usual range of logic gates and will allow you to try
out various input combinations. A must for all who

are not up to Mr. Spock’s logical capabilities!

We start a new occasional series on connections you MICROLINK
can make with your micro. In the first part we show

you how to get your Mk14 or Acorn to flash lights

on and off, a vital step for micro-mankind.

TEXAS UNIVERSITY MODULE  There have been evaluation kits and there have been
> e~ — teaching aids. Now there are teaching aids which can
double as an evaluation kit! What Texas have pro-
duced, however, is a one board education system
(TM990/189) which is also an excellent evaluation
and to the TMS 9980 16-bit MPU!

A 300 page course comes with the board —
along with a hell of a lot else. But is it good value?
Can it teach machine code programming as pro-
mised? Could it really educate cavement and Spurs
supporters? Can it make good tea?

Don’t miss next month’s stunning inside
information when CT reveals all on the TM990/189.
The Wews of the Norld will envy us.

¥ T T Pk e o €

It has been the most (and longest) awaited home NASCOM 2
computing system for a considerable time. Everyone
we spoke to had heard of it — and knew a great deal
about it — but no-one had actually seen it!!!

Well we can put you out of the state of sus-
pense because CT has been examininga . w -
Nascom 2 in great detail and will report all é l Lot ath ‘:g@s,‘;.‘
that there is to be reported in our next issue. > e "“ﬂ

Whatever you were expecting we can  ~g W‘g'@ T
guarantee you that the Nascom is a surprise! = ﬂ vy

[OTTEEEES)

-
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AUDIOPHILE

Ron Harris takes time off returning noisy records for a chat with
the record industry and a word about mini headphones with

a mighty performance.

that I'm not even happy. in the past month | have

attempted in vain to buy myself some LPs with which to
exercise all this hi-fi stuff our hobby is based upon.

| was particularly looking forward to “Tusk'. After all, it
cost a large fortune to produce — digital mixing and all —
and the music promised to be worth all the effort. Six copies
later | still cannot comment on how good the production
finally turned out. Six copies and six doses of snap crackle
and pop made me give up on the idea completely. Sorry
Warner Bros but | do like some music with my surface
noise. Silly, | know, but I’'m old-fashioned that way.

The new Pink Floyd double LP led me a similar dance,
wearing out the carpet in the record shop in the process.
No-fi 2 me 0, and so it continued all month. Final score? LPs
purchased — five; LPs kept — one; copies returned twelve.

Now admittedly this has been the worst ever month for
duff records, but it is not unfortunately actually unigue.
Most records these days have to go back at least once — the
record shop next to our office (Our Price Records — and
very helpful they are too, thank God) is thinking of giving
me a job. After all | spend more time at the exchange
counter than the staff.

Other people I've talked to about this seem to suffer
from a similar malaise, so |'m not gonna feel too paranoid
just yet. Besides, you meet a nice class of persen ex-
changing LPs. Beats discos anytime.

Trouble is — what /s the point of all this ultra-fi that some
of us are addicted to, if record companies go on churning
out pure unadulterated garbage for us to play on it? Digital
LPs may be on the way but in the meanwhile we have got to
live with the surfaces upon which our music is recorded.
Please please please Mr Record Executive Sir take your

I am appalled. Totally and utterly appalled. Apart from

quality control a bit more seriously. No wonder record sales’

continue to fall, so does the quality of the product.

If there is anyone out there involved in the industry,
engineers, technicians, producers, mixers, or even artists
themselves, HELP. It's about time we all stood up and got
counted. It seems everyone from us poor consumers back
down the line wants something done, but no-one is actually
doing it!

Well, having added one more small voice to all those
already crying into the wind 1'll cease and desist — after a
quick wave of the fist in the appropriate direction.
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MDR-3 Headphones

Open headphones seem to have continued to gain
popularity steadily in recent years and it is never a surprise
to see a new pair released. Some years ago Sony had a pair
on the market, entitled DR-15s, which | thought to be
excellent value for my money. About three weeks ago !
was very interested, therefore, to see the new MDR-3 open
headphones from the very same Sony.

These units are incredibly small and light, and thus
comfortable. At first glance they look just too small to
complete. At first listen, however, the universal reaction so
far has been dropping of chins onto chests. My first thought
was to go scrambling through the accompanying paper to
find the price. | had expected somewhere in the region of
£30-£40.

1t came as a shock to read only £16 in the blurb.

The MDR-3 is a revolution at that price. The sound
quality is truly amazing and will satisfy most types of
listener. Rock followers who are made a littie uneasy by the
slightly ‘light’ balance can apply bass boost all they want
with little or no complaints from the MDR-3.

Compared against Koss ESP-10 electrostatics, the
transducers are shown to be adding a certain amount of
‘'warmth’ to the sound, especially in the midrange, but this
is no bad thing on headphones, | feel, and is certainly
preferable to a hard, colder approach with no room effects
to temper it. The treble is well extended and smooth and
showed no tendency to harshness or a brittle nature.

The bass is obviously going to be less plentiful than on
the much heavier ‘can’ type of phone but that diaphragm
must be moving a long way indeed to produce bass as well
as it does.

| have no complaints to make of the bass overall.

Cryptic Comments

Fitting the phones to the head is simple enough, the cups
are angled back so they naturally lie in the same direction as
your ears on your head (statement only valid for human
subjects. Aliens can figure it out themselves) and have a
certain degree of freedom to move and thus align them-
selves better.
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The MDR-3s really are small. We tried several young ladies heads,
in an attempt to convey just how small — but each time the
headphones got lost! Those earpieces are about the size of a 50p
piece. But no-one at ETI had one of those either.

As Sony say in their little leaflet, positioning is vital for
best performance, so it is advisable to bend the headband
to get the best fit with the pads exactly over the ears. Once
set, they'll stay there until the moon falls, if necessary,
although | doubt if you'll find an LP that long.

The chord is supposed to be oxygen-free copper — a
chemical impossibility | would have thought — and is not of
the usual coiled spring variety. This | found an absoiute
pest, as, oxygen free or not, it is pretty good at getting
tangled and twisted around the most unlikely of objects.

Cobalt magnets are used to achieve the very high field
density required to get the sound out of such a small
diaphragm, although the leaflet insists that cobalt is used
instead of magnets. The diaphragm itself is 12 um
thick (so don't go trying to tap it!) and this very small mass
undoubtedly confers upon the MDR-3 their quite incredible
transient reponse.

Overall, the headphone market at anywhere from £17 to
around £35 should take quite a beating from the MDR-3 if
there is any justice in the world at ali, and | stand by my
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comment last month that you'd be mad to buy a pair of
headphones in this price range unless you had at least
given the MDR-3 a chance to impress you as much as it
impressed us.

Quick Summary

@ Small and lightweight (40g)

@ Open type — do not exclude surroundings totally.

@® Good extended treble, warm mid-range, good bass for
type.

@ Will take bass boost without deterioration of sound.

@ Impedance 32R, thus needs to be driven hard.

@® Cord not usual type — inconvenient.

@ Excellent value for money, highly recommended.

Guest Moaner

Help! {'m being invaded by people. lan Graham, ETi’s new
Celtic Assistant Editor, has cajouled his way into an
Audiophile in order to have a moan about racking systems
with no racks. Seems a valid point and besides he bribed
me with a picture of Felicity Kendal.

So here you go Mr Graham, take iteasy at firstiad .

Put yourself in my position — you’re building up your first
decent hi-fi system. You save up your pennies, raid your
little brother’s piggy bank, collect the deposits on every
lemonade bottle in sight and generally economise until
friends start counting your ribs through your duffle coat.
Unit by unit budget lo-fi gradually gives way to higher-fi
than you’ve ever had.

Now, the system looks a bit out of place piled up on the
coffee table and, besides, it's beginning to sag a bit under
all the watts. What about a rack to putitall in — like the one
you saw your very own system in in the shop. A quick
phone call brings the answer — no, we only supply a rack
when you shell out £400 or so on a complete system.
Another call to the UK importer brings the same response.

How much nicer and dust-free my Pioneer system would
be in the smart, glass-fronted rack where | first saw it. |
wonder how many other hi-fiers there are, who must now
remain rackless and didn’t find out until it was too late? For
Pioneer-lovers, at least, | can bring news of a light at the
end of the tunnel. Shriro (UK), the importers of Pioneer
equipment, have toid me that Pioneer racks will be avail-

able as separate units in about five months.

Keeping the Homeleds Burning

Battery powered equipment is a nuisance. More than that is
a guilty-of-incestuous behaviour nuisance. Mainly because
| keep leaving it on and fiattening the batteries — and on
my headlamp that means two days without moving-coil
type music — leading to withdrawal symptoms such as
shortened tempers and kicked cats.

What is needed is a machine which knows when you're
using the box and when you're not — and makes an
appropriate fuss if you leave it on. After several periods of
non-musical evenings | finally overcame my inertia and DID
SOMETHING ABOUT IT. Some moons ago ETI ran a
project called the Watchdog which was designed to prevent
you leaving on teles, hi-fis and other (mains driven)
equipment. This was also born of my desire to be lazy
electronically. »
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'ETCH RESIST TRANSFER
KIT SIZE 1:1 CALGULATORS
Complete kit 13 ‘sheets 6in x 4/2|n‘ SPECIAL LOW PRICE ON PROGRAM-
£2.50 with all symbols for direct CASIG MABLES
application to P.C. board. Individual FX 501P128 step prog £47.95
sheets 25p each. (1) Mixed Symbols (2) g FX 502P 256 step prog £65.95
Lines 0.05 (3) Pads (4) Fish Plates and R A‘;a:’“‘s’::‘clj‘:::"':.rs £21.95
Connectors (5) 4 Lead and 3 Lead andy TEXAS IN: £40.95
Pads (6) DILS (7) BENDS 90 and 130 Ui e
(8) 8—-10~12 T.0.5. Cans {9) Edgse T|5E73 nglep g:.::
Connectors 0.15 (10) Edge Connectors 115 step o
0.1 (1.1) Lines 0.02 (12) Bends 0.02 (1 3) Tiog B0 aoner off memory £16618
«Quad in Line. PC100C Printer cradle £148.95
Maths / Utilities £23.95
FRONT AND REAR PANEL y ilecll_ri(éalgr:gi‘niermg 2;;::
TRANSFER SIGNS ‘ Bss:rlx;ssde::sls.cons £23:95
All standard symbols and wording. Over Marine navigation £23.95
250 symbols, signs and words. Also i TEXAS Full range available e
‘available in reverse for perspex, etc. 1 Hgg glcllifies;s scientific £20.95
Choice of colours, red, blue, black, or TI44 Led. Sci/Stats £31.95
white. Size of sheet 12in x 9in. Price £1. ) TISO L.C.D. Sci/Stats £21.95
TI1760 Datacard €18.95
GRAPHIC TRANSFERS T1 Programmer £41.95
WITH SPACER EA?:LOPET Lc.d Learning aid S:::
CQ82 Multi Alarm Clock :
ACCESSORIES ML831 h‘zslsic:lr?evsoFNEW’ £13.95
Available also in reverse lettering, colours’ AQ2000 Alarm /Stop / Date g:.::
red, blue, black or white. Each sheet &gg £1a¥es
12in. x 9in contains capitals, lower case FX310 £16.95
and numerals Ysin kit or ‘ain kit. £1 E;gégo g::::
complete. State size. a0 2;3_::
Alt orders dispatChed promptly. E:ggggEP Scientific Mains Printer £1 39:95
All post paid %réxgzgg; M|asler! Solve the metric problem wei;g lshg
on .
Shop and Trade enquiries welcome Telephone Ans&,e,;ng 2"5'&'3"535 oM STocc'gsa.ns
i ERTIS
resial TEnSIETSimE e} {0/gtloT PRIélE-LS;I\E(\:ILSDE POST, PACKING. AND VA T
E. R. NICHOLLS
Pl TRENSEERS CALCULATOR SALES
2 & SERVICE
DEPT. ETL : ARROW WORKS, ARROW ROAD
REDDITCH B98 8NN
46 LOWFIELD ROAD TEL: REDDITCH (0527) 43169
STOCKPORT, CHES. 061-480 2179 Caliers by appomtment only please.

Please add 30p for P&P CA3046 70p | 4030 60p | 7445 75p 74180 57p | BD139 42p | 71X303 24p
CA3054  70p | 4035 107p | 7446 65p | 741B1 99p | BD140 42p | 71X304 27
DELTA TECH & co CA3080  75p | 4041 75p | 7447 55p | 74182 57p | BF180 30p | X311 19p
. CA3130  90p | 4042 58p | 7448 62p 721 9‘1) ;g: g;}gl zgp ZTX341 22p
CA3140 45p 4043 80, 7450 13p 7419 P | ZTX500 16p |
62 NAYLOR ROAD, LONDON, N20 OHN LF351N 65p | 4044 u: 7451 13p ;3135 22: g;:gi ffzvp ZTX501 16p
All prices VAT inclusi LF356N 85p | 4047 87, 7453 13p ] P | zTX502 21p
prices nclusive LM301AN  32p | 4048 55: 7454 13p | 74194 70p | BF195 12p | 71503 17p
RESISTORS (VoW E12) OPTO/DISPLAY | LM308N  60p | 4049 35p | 7460 13p | 74195 57p | BF196 12p | 7rx504 28p
| TR oA A 1.5p | 2NS5777  55p | LM318N 200p | 4050 35p | 7470 28p | 74196 100p | BF197 12p | 2nB96 35p
PRESETS {,15W Horizontal) OCP71 65p | LM324N  74p | 4066 38p | 7472 21p | 74197 100p | BF244B  3Bp | >nggy 25p
100 ohms 16 2 Mohreg gp | ORP12 60p | LM339N  60p | 4069 18p | 7473 28p | 74198 135p | BF259 40p | Jnpos 35p
POTENTIOMETERS (Carbon) ) MAN72  110p | LM348N  90p | 4070 18p | 7474 24p | 74199 120p | BFR39 32p | 2N706 14p
Togrand Tinear, MAN74 110p LM377N  175p 4071 18p 7475 34p BFR79 32p | 2nO14 20p
7 ?Kohm %6 2.2 Mohms 28p 125 & 2" LM38ON  80p | 4072 18p | 7476 30p | TRANSISTORS | BFX29 25p | SnoiB 35p
VERO BOARDS (0.1 Copper) LEDs — LM38IN  140p | 4073 18p | 7480 32p | AC126/7 23p | BFX84 25p | 3N1131 20p
e g | G 1 | DRSO Jp) 0o e e s A me \owe s B A
. reen 4082 18 7486 P P | 2N1303
Zthen BIOOEE (400mw) ®20 | Yeow  14p | IM330ON 85p | 4066 gop | 7490 36p Mt pr.  42p | BFY50 22p | 3N1304  50p
2V7 10 33V 8p 125" clip 3p LM3909N  70p 4510 73p 7491 55p AC176 23p | BFY51 22p | 2N1613 25p
TRANSFORMERS (2a0v) -2" clip 4p | MC1496P 85p | 4511 99p | 7492 40p | AC187/8 23p | BFY52 22p | >N22224  25p
9.0.9V. 100m 130p DIODES NE531 140p | 4516 95p | 7493 35p | AD149 70p | BRY39 80p | oN2369  17p
0-15V. 015V ZOOmA 150p | 8Y127 10p | NES55 25p | 4518 72p | 7494 Bup | AaoR :gl’ SLSJ’%% 1§2P 2N2484  30p
CERAMIC CAP (50V) -|  Oaa7 8p | NE556 60p | 4520 94p | 7495 46p P Op | JN2646  55p
e O, Tl e | S e | e | A s ;e e
0A200 8 74 p P 2N2905 p
','gLFYiT,YgoEgEF CAR{(50V) 5 0A202 9: TBAG41B 200p | TTL 74100 90p | BC107 10p | MJE340  70p | 5n2906  20p
Povaesi'En gAP (100v) ¢ 1N916 5p | TBABOO 75p | 7400 13p 74105 43p BC108/9  10p | MJE2955 110p | 2N2907 20p
1nF to 100nF 5p 1N4148 ap | TBABI0S 110p | 7401 13p | 74107 26p | BC147 10p | MJE3055 85p | 5N2926G 11p
15,.22, .33, 394F 6p 1N4001 ap | INM14 100p | 7402 13p 74109 44p | BC148 10p | MPF102  40p | 5N3053  20p
) 22 105 | 1N4002 ap | 2N103a 200p | 7403 13p | 74110 e || BRI }‘z‘: MarLos :g: 2N3054 :z
TuF 1N4003 7404 13 p 2N3055
e A Zfakh 2001 || N o :: CcMOS 7405 13p | 74121 26p | BCI58/9 12p | MPFIOS  40p | 2n3445 1404
ELECTROLYTIC CAP (:F/V) P | 1naocos 6p | 4000 18p | 7406 2ap | 74122 40p | BC167 14p | MPF106  50p | 7N370210
17251047725 F 6p 1N40O6 8p | 4001 18p | 7407 2ap | 74123 45p | BCI6IC  13p | MPSAD6  26p | ;N3711 11p
68750. 100/35 8p 1N4007 8p 4002 18p 7408 13p 74125 37p BC173 8p | MPSASG6 26p | 2N3772 150p
150/2'5 200712 9p 1N5400 13p 4006 70p 7409 13p 74126 37p BC177/8 18p | MPSUO6 81p | 2N3773 250p
220725 250,12 10p 1N5401 14p | 4007 18p | 7410 13p 74132 48p | BC179 20p | OC35 92p | JN3819  22p
470/25. 50030 13p | 1N5402  1sp | 4008 84p | 7411 18p | 74141 60p gg‘gi” 1§P T:’Eggs :gn 2N3820  40p
puas iy I | e e |d0t0 A | 74 3 N SE| aes 1| TRk Me ) avan 200
1000425 2Zp | DILSOCKETS 4011 18p | 7412 31p | 7415 48p | BC212/3  12p | TIP30B  48p | 23003 Tom
Jmang s 26p 8 pin 1p | 4012 18p | 7418 25p | 74153 a3p | BC214 12p | TIP31 2N3904  10p
00/ ) P 14 pin 13p | 4013 40p | 7417 25p 74154 90p | BC214L 14p | TIP32 40p | 5N3905  10p
: = 18 pin Mp | 4014 85p | 7420 1ap 74155 56p | BC261B  14p | TIP33 60p | 5N3906  10p
Mowens | Weiaons | 50 mp (dp B W 0% MR st a | ap v i
; P | 4018 40p | 7422 17p 74157 43p | BC477 27p | TIP34A 90p | 2N4058  14p
0.75/200v 25p 320405  40p g‘épf"‘ ;49 4017 57 | 7427 20p 74160 BCA78/9  27p | TIP35B  240p | 3n4os9 14p
0.75/600V 30p 320H-24  40p 28 pin 408:» 4018 68p | 7428 25p 74161 64p | BC547/8 14p | TIP36B  280p | Na060  14p
Wi b | e CTRE e e |me s oo e BES 1D
7432 20, 74163 64p : P 2N5457
1200y 32w [1uB15 70p | CIRCUITS 4021 85p | 7433 2ap | 74164 78p | BC559 15p | TIP2955  70p | 5noacs 4‘3:
1A/400V  34p 7818 70p 709 40p | 4022 82p | 7437 20p 74165 78p | BCY70 18p | TIP3055  55p | oNp459  35p
2A/50V  40p 7824 70p 710-14 33p | 4023 18p | 7438 20p 74166 85p | BCY71 18p | ZTX107 13p | 7N6027  40p
2A7100V - 42p 7905 90p | 7a1.8 22p .| 4024 58p | 7440 13p 74173 770 | BCY72 18p | ZTX108 13p
2A/200V  48p 7912 90p 747-14 48p - | 4025 18p | 7441 56p 74174 75p BD115 58p | ZTX109 13p
2A/400V  55p 7915 90p 748-8 . | 4027 35p | 7442 51p 74175 60p BD131/2 42p | ZTX300 16p
7918 90p CA3018  70p | 4028 60p | 7443 74176 64p | BD135/6 42p | ZTX301 18p
7324 90p | CA30284 85p | 4029 75p | 7442 822 74177 65p |_B0137/3  42p | z1x302 _ 20p.
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OHIO SCIENTIFIC SUPEHBOAR .
* * ok k kkk*k
/e are the anly people who include a lvee
4 power supply and modulator kit in our X
specnal otfer on Superboard 2.
% t g K ok gk Kk
OHz moéel for Briish TV sats. Full ke d and a
cassette intertaca and uses your TV as a VDU. 8K
basic. 4K ram. Fully assembied £188+15% VAT,
post free.

SINCLAIR PRODUGTS
PFM200 £51.98, case €3.40, adapmr £3.40,
kit £11.27 91.44,

mains adaptor £6. 88. POM35 EZD 70 mains
adeptor £3.40, case £3.40. DM350 (71..2,
OMAS0 £102.17, DM235 £51.85. Accessories for
all 3 models: rechargeable batteries £7.99, mains
adaptor/charger £3.94, case £8.90. Enterprise prog
caiculator £19.95. New SC1 10 10MH:z oscilloscope
£144.95,

COMPUTER GAMES

Chess Champion 6 £49.95. Chiéss Challinger 7 £84.
Voice Chess Challenger £227.95. Checket Chal-
lenger 2 £48. Checker Challenger 4 £84. Siar Chess
£62. Grandstand video entertainment computer
£79.95. Videocarts £12.80. Philips G7000 Video-
pak home computer £149. Videopaks £12.98. Atar
Videocomputer £147. Coartridges £14.85 (excep!
chess £43.95 and backgammon £33.95}

TV GAMES

Tank battles kit £7.34. AY-3-8500 chip £3, kit
£4.26. Stunt cycle AY-3-8760 chip £13.71, i
€4.95. 10 game paddle 2 AY-3-8600 chip £10.25,
kit £7.03. Racing car chip AY-3-8603 £13.63.
Moditied shoot kit €5.28. Rifle kit £5.27. Colour
generator kit £8.08, Joystick 220K £2.24.

MAINS TRANSFORMERS
6-0-8Y 100ma 78p, 1A £2.60. 9-0-9V 75ma
78p, 1A £2.22, 2A £3.13. 12-0.12V 100ma 92p,
1A'£2.80. 15:0-15V 1A £3.15.

JC12 AND JG20 AMPLIFIERS

Integrated circuit audio amplifier chips with data and
printed circuns. JC12 6 Waus £2.08. JC20 10
Wars €£3.14

CONTINENTAL SPECIALITIES
PRODUCTS

EXP300 £6.81. EXP350 £3.82. EXP325 €£1.84.
EXPE50 £4.14. EXP4B £2.64. LP2 £20.70.

PRINTED CIRCUIT MATERIALS

PC etching kits: economy £2.42, standard £4.46.
40sqins pcb #8p. 1ip FeC1 £1.30. Erch resist pens:
economy 50p, dalo 84p. Drill bits 1732 or 1mm
30p. Etching dish 92p. Laminate cutter 90p.

S-DECS AND T-DECS
S-Dec £3.79. T-Dec £4.59. u-DecA £4.89. u-DecB
€7.18.

BATTERY ELIMINATORS

3-way types with switched output and 4-way
multi-jack: 37/4% 76V 100ma £2.39, 6 /7% /9V
300ma £3.14. 100ma radio types with press stud
connectors 9V £3.87, 6V £3.57, 42V £3.67,
949V €4.79, 6+6V £4.79, 41 +4%:V £4.79.
Cassette recorder mains unit 7%V 100ma with § pin
din plug €3.57. Fully stabilized type 3/6/7% 79V
400ma £5.89. Car convertors 12V OC input. output
8V 300ma £1.19, outputl 72V 300ma £4.19,
output 3/4%/6 /7%/9/12V 800ma £2.68.

BATTERY ELIMINATOR KITS

100ma radio types with press-stud connectors 412V
€1.49, 6V £1.40, 9V £1.49, 4% +4%V £1.92,
6+6V £1.92, 949V £1.92. Cassette type 7%V
100ma with din plug £1.49. Heavy duty 13 way
typesdVa/6/7/8Y2/11/13/14/17/2472%/28/
34/42V |A £4.95, 24 £8.20, Car convertor input
12V OC. output 6/ 7%/ 9V 1A stabilized £1.35.

.STABILIZED POWER KITS

The hirst price 15 for kit without transformer, the
bracketed price includes transtormer, 8-way types
3/4%/6/7%/9/12/15/18V 100ma £1.74
{£2.50), 1A £3.18 (£5.30), 2A £4.17 {£7.30).
Variable voltage models 2-18v 100ma £2.12
(£2.88), 1-30V 1A €3.18 (£6.20), 1-30V 2A
£4.98 (£11.24).

BI-PAK AUDIO MODULES

AL30A £4.08. PAT2 £8.38. PS12 £1.68. T538
£2.70. 5450 £25.06. AL60 £5.06. PA100
£17.33. SPMBO0 €4.74. BMT80 €6.08. Stereo 30
£21.57. MAGO £38.27,

COMPONENTS

1N414B 0.9p. 1N4002 3.1p. 741 8 dil 18p. 723
14 dil 33p. NESS55 8 dil 24p. bc1B3, be213,
bc547. be549 4.9p. be 182, be184, be212, be214,
bc548 5.5p. tip3ic. tip32¢c 36p. updic 40p.
bd131, bd 132 27p. Plastic equiv. bey?2 Sp. Fuses
20mm X 5mm cartridge .15, .25, .5. 1, 2.3, 5 Amp
quickblow 1p, anti-surge 3.8p. Resistors 5% %W
E12 10R to 10M 1p, 0.8p tor BO+ of one value
Polyester capacitors 250v .015. .068. .im{ 1.5p,
O1mt 3p, 022, .033mf 3.3p, .047mt 3.5p, .15,
22..33, 47mi 4.9p. Polystyrene capaciiors E12
63V 10 10 1000pf 3p, 1n2 to 10n &p. Ceramic
capacitors S0V Ee 22pf to 47n 2p. Electrotync
capacitors SOV 5, 1, 2ml Bp, 25V 5, 10m{ Sp. 16V
22. 33mt Sp, 47 '68mf 3.5p, 100mt &p, 330,
470mt 9p, 1000m{ 10p. Zeners 400mW E24 2V7
10 33V 7p. Preset pots subminiaturg 0. YW horiz. or
vert. 100 10 4M7 7p. Polenuometers %W 4K7 to
2M2 log or lin single 27p, dual 71p. %*' red LEDs
9.7p. ICsockets B i 8.7p, 14 di110.1p, 16 dil $2p.

SWANLEY ELECTRONICS

DEPT ET1, 32 GOLDSEL ROAD, SWANLEY, KENT BRS 8EZ
Mail order onty. Please add 30p 10 the total cost of your order tos postage. Prices include VAT uniess stated. Lists
24p post free. Overseas customers deduct 13%. Official credit orders welcome

HAND HELD GAMES

Mattel Space Alert

Mattel Auto Race

Mattel Soccer .
ENTERPRISE 4 in 1 o
3 Games and calculator in one
Electronic Mastermind

U.F.O. Master Blaster
Amaze-A-Tron maze game

Football \two players)
2AP missile game .
DIGITS ke Mas(ermxnd)
DESTROYER .

ALL GAMES HAVE SOUND EFFECTS
EXCEPT MATERMIND AND DIGITS

. £14.95

£15.90
£15.90
. £21.50
£24.95

£16.95

The latest from the U.S.A.

PINBALL. WIZARD

* Still available »
Featured in Nov. issue of E T 4,
Home TV Game — B/W Kit

Basic Kut £28 .90

Contams everything except box and con-

. £12.90 trols
. £24.95
... £18.95
Touch Me by ATAR! tike Simon) £26.95

. £24 .95
. £11.95

Box & Controls — £6.50. Mains Adaptor
— £3.90

Play 7 games with 4 options on each
game

4 Pinball games 2-Basket, 1-Breakout

Versatite car alarm kit £18.90

See review in Hobby Electronics
November
CHROMA CHIME 24 tune door chimes kit

’ £10.50 Built £15.95
C B. Aerals and Accessories

CHESS COMPUTERS
ETC.

STAR CHESS T/V Game

DATABASE Prog. T/V Game .
NEW £89 95
CHESS CHAMPION 6 Level . £54.95
CHESSMATE 8 Level NEW £59.95.
CHESS CHALLENGER 7 £99.00
CHESS CHALLENGER 10 £160.00
VOICE CHALLENGER NEW £230.00
‘BRIDGE CHALLENGER NEW £290.00
CHECKER CHALLENGER 2 £54.00
CHECKER CHALLENGER 4 £90.00
ATARI Video Computer £159.00

ZODIAC Astrology Computer
i NEW £34 95

. £63.35

of C d Natches &
Calculators

Buy itwith \ess

Day 01-808 0377;

61 BROAD LANE, LONDON N.15 4DJ 21 days for delivery

COMPUTERS — Home,
Business etc.

. £632.00
. £776.00
£747.50
€874.00
. £987.75
£216.20
£251.85
£303.00
£189.75
£247.25
. £339.25
£396,75
€P.0.A.

PET 8K ’

PET 16K New prboard
SORCERER 8K . .
SORCERER 16K
SORCERER 32K .
SUPERBOARD Il 4K
UK101 Kit 4K

Built 4K .
NASCOM 1 Kijt

1 8uit .

NASCOM 2 Kit

2Built .

HEATH WH89
Keyboard, VDU, Floppy Disc, 16K all in
one

PRINTERS: FLOPPY DISC: BOOKS

S A E Enquinies
Please allow up to

Eve 01-889 9736

LCD
SNOOZE
ALARM

24-hr. alarm
Hours, Mins.,
Secs., date,
month, back-light,
auto. calendar.
Adjustable
stainless steel
bracelet,
12-month
guarantee.

ONLY £10.95
{inc. VAT P&P)

L Lad

VvT10
Same day
despatch

NEW LOW PRICE!
LCD ALARM
GHRUNUGRAPH

All usual features
Perpetual calendar,
day, date.

244, alarm with
on/ oft indication.
1/10 second
chronograph
measuring set.

fap and fitst and
second place times
Dual time zone
facihity,

Night light.
12-month guarantee.

ONLY
£14.95

Jdinc. VAT, P&P)

Same as ETi spec.

Same day despatch

VT06

BELTIME
GHRONOGRAPH

9 Functions
Hours, mins,
secs, day, date,
month,
interchange
feature,
automatic
calendar,
backlight. net
time/lap time.
Stainless steel
bracelet, 8mm
thick

£10.95
(inc. VAT P&P)

additional cartridge of your
hoice

ATARI VCS System

— Most popular top range
micro-video game

Current cartridges — Air Sea Batile \27),
Space War (17). Outlaw (16). Video
Olympics (50). Breakout {12). Basketball
12}. Surround (14). Blackjack (7}. Basic
Maths (8). Codebreaker (20). Hunt & Score
8). Minuature Golt {2}. Skydiver (5), Street
Racer {27), Chess (8), Levels Backgammon
{8). Brain Games. Bowling

Cartridges mostly — £14.95 inc.

CHESS {8 levels) — £45.00 inc.
BACKGAMMON — £34.50 inc.
SUPERMAN — £23.25 inc.
INDY 500 — £34.50 inc.

ATARIVCS — £149.95 plus’
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50 HZ
SUPERBOARD Il

£216.20 inc. vAT

CASE — £29.95 inc.
4k RAM — £40.25 inc.
(8x2114)

COLOUR — £59 inc.
BUILT

ADD ON

SOLAR LGD ALARM
CHRONO

= WATER RESISTANT

{no vents)

* MINERAL GLASS
* ALL STAINLESS

STEEL

* ONLY 7mm THICK

24.hr.alarm with
on/off indication
1/10 second
chronograph
measuring net,

lap and first and
second place times
Dual 1tme zone
facitity

night light

ONLY
1£29.95 (inc VAT, PaP)

SOLAR
LCD ALARM
CHRONOGRAPH *

details on request
Same day despatch.

24-hr. alarm with
on/off indication
1/10 second
chronograph
measurnng net,
tap and first and
second place
times

Dua! time zone
facility

Night light,

ONLY
£19.95

{Inc. VAT, P&P)

VIDEOTIME PRODUCTS, 56 QUEENS ROAD

BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 or 26620 TLX: 858747
FACTORY AGENTS WANTED MONEY BACK GUARANTEE OFFERS SUBJECT TO AVAILABILITY. TRADE ENQUIRIES WELCOME
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ETIPRINTS are a fast new aid for pro-  ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con- hoard. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. ring Tim Salmon for details.
026 Motor Speed Controller 033 LED Audio Display (2 boards) Aug 79 036D Power Switch Nov 79
(2 Boards For Controller) (topside pattern) Selector _
Battery Indicator July 79 Bench Amp (double sided)

NICD Charger

037A Encoder Dec 79
) double sided
027 CC_D Phasgr Project 034 Cable Tester Nov 79 : )
Rev. Monitor Book Reaction Tester 037B Decoder (top side} Dec 79
Seven Speech Compressor ‘
Prea_nr)p Power Supply 037C Decoder Dec 79
028 Race Track, Spirit Level Project Rectifier & De-Thump (bottom side) .
Egg Timer, Bongos Book Board .
Bench Supply, Oscillator Seven Power Amp (2) 038A Long Period Dec 79
{price £1.60) Timer
) ) Rain Alarm
029 Bass Enhancer Project 035 Oven Leakage Detector Nov 79 Touch Switch
Digital Freq. Meter (4 boards) Book Pinball Wizard Flash Trigger
Seven _ ) Pseudo Random
036A 3 x Display Board Nov 79 Noise Gen
030 ETIWET, Continuity Tester  Project Relay Activator
Metal Locater, Light Dimmer Book Points Controller 038B Hum Filter
Ultrasonic Switch (2 boards)  Seven . Dice
036B Data Dlst_rlbutor Nov 79 Logic Probe Dec 79
031 Tone Control Project (eogeisided) 038C Function
House Alarm (2 boards) Book ; -
P . 036C Train Speed Nov 79 Generator Dec 79
. Torch Finder Seven Controller
h o Track Cleaner & 039 Buffer
032 LED Audio Display (2 boards) Aug 79 Electronic Pot Moving Coil Preamp
! (underside pattern) {double sided) Process Controller Jan 80

HOW IT WORKS

Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you’ve been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P O (pavyable to ETI Maqgazine) to-

ETI PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

INCP&P
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Henry Budgett has news of the long-awaited Nascom 2, a pretty potent
Petsoft program party and an expensive Communicator.

description of this month's ramblings through the worid

of small systems. The spirit of Christmas also seemed to
take quite a bashing as well! The old adage about it being
human to err has struck again. Yours truly has made a
box-up. Having rambled extensively on the subject of
standards in the November offering, Mr Henry Law has
raised the valid point about the usage of the word Baud. |
tend to use both Baud and bits per second to mean the
same thing and he points out quite rightly that they don't.
The term “'bits per second’* means exactly what it says, but
the term Baud is defined as being "‘a unit of signalling
speed equal to the number of code elements transmitted
per second.”” Some transmission systems such as phase
modulation actually carry more than one bit in each signal
element so in Mr Law’s case his 9600 bps transmission
runs at 2400 Baud. In future I'll stick to bps unless the
actual Baud rate is defined, honest.

The Long Wait (Is Over)

The first gastronomic offering of the month was digested
after the delivery of our Nascom 2. Not bad really, we have
been waiting since June along with the rest of you for the
machine. The hardware is certainly impressive. There are
options galore for both memory and 1/0 and the packing
density of chips is almost unbelievable. The lack of 4118
memory chips has caused Nascom to offer the 16K RAM
board with the "'2"* but if you wish to use it in a dedicated
system the missing 4118s can be replaced with 2708
EPROMSs holding your own software. The BASIC is the
‘standard’” Microsoft version, but it has one or two added
extras to make periperheal handling easier.

The other interesting feature is that the BASIC is blown
ina 64K ROM chip, one of the first uses for this device, and
is actually removable so you can use the memory space for
something else. Both the new NAS-SYS monitor and the
BASIC can be used on the ""1"" and | feel that the NAS-SYS
should become the standard operating system for the ""1"
rather than the T2 or T4.

The instruction manual is a loose leaf binder making it
easy to alter or insert new information. There are one or two
poor areas, but Nascom have promised to change these if
demand is sufficient. The price may seem high but you are
getting a very high quality product that makes certain other
“single board computers’’ look rather like toys.

A very strong whisper on the Nascom front is that the
price of the 1" may well be coming down, look out for
bargains. The lunch was very good but it’s the first time I've
had to pay for doing someone a review of their own
product!

*l F micros are the food of life eat on would be a fair
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Would you buy 50,000 programs from this man?

The Second Belch

The second gastronomic wonder was given by Petsoft to
celebrate, among other things, the sale of the 50,000th
program. They have even had it gold plated and presented
to the -author. | rather suspect that the dreaded LOAD
ERROR message may come up if it is ever used. Gathered
at the lunch were many of the editors and publishers of the
Computing Press and after the dinner discussions ranged
far and wide on the subject of machines and languages. As
usual in these meetings nobody managed to agree on
anything apart from the excellence of the wine and the
quality of the food!

The fact that Petsoft has become a part of the giant ACT
doesn’t seem to have detracted from the quality of their
product. If anything, it has dramatically improved. The
achievement of selling 50,000 programs has only left them
with one slight problem, do they go for platinum plating on
the 100,000th?

Fresh Air

We have had a small box called the Communicator, in the
office for review. The device hangs on the parallei user port
of the PET and provides eight user accessible input or
output lines. The voltage of the power supply that you
connect determines the output swing. The box derives five
volts internally for the input lines. The circuit is based
around two Darlington transistor arrays, each containing
seven transistors that are connected to provide two chan-
nels with a drive capability of 500 mA and six channels that
can drive 1 A. The box can be directly called from BASIC

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980
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using either POKE for output or PEEK for input. The manual
is not too specific, but interrogation of the PET manual, the
‘one with the blue writing on the cover, reveals that there
are a few extra things that you can do. Unfortunately the
unit has no handshaking capability at all so most of your
program will be taken up with loops to interrogate the
device.

The other contention that | have with the device is that
for a grand total of £92.85 including VAT and p&p you
don't really get value for money. The Communicator is
available from Mektronic Consultants, Linden House, 116
Rectory Lane, Prestwich, Manchester M25 5DB.

The Communicator performs well, but does it represent value for
money? ,

Exhibitionitis Strikes Again

There was one ray of sunshine in the gloom of computer
shows this month, no it wasn't Compec. The Professional
Viewdata Exhibition held at the West Centre Hotel last
month was the one that rates high on my list for a visit next
time. A grand total of 28 exhibitors, all doing their utmost
to be helpful, plenty of space to move around, comfortable
seats for tired journalists — in fact everything you could
wish for. Among the notable were Tecnalogics who are
doing very well with their TECS system, Logic Box with
their screen treatments — amber is the IN colour — and
Video Electronics with their intriguing real time graphics
display system.

Make a note in your diaries to go to this one next year,
it's well worth it. The same cannot be said of Compec which
was incredibly hot, crowded and boring. A companion of
mine, who was there to check out some hardware, reck-
oned the pub was less crowded at lunchtime, so we all went
there instead. About the only points of interest were the
new Sharp machine, but no-one seemed to be very
impressed, and the Texas machine which is expensive. One
day someone will organise a true home computer show
with no big business computers, lots of room to walk
around and a friendly atmosphere in which one can actually
talk to the people you've gone to see. Surely it's not too
much to ask. En
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CALCULATORS

#SPECIAL OFFER
TEXAS T159 together with PC100C
(Complete as manufacturer’s specifications)
£285.00

TEXAS /HP Accessories available

*TEXAS T159 (Card prog 960 prog steps of 100 mem) £156.50
*TEXAS T158 (Key prog 480 steps of 60 mem) £60.00
#TEXAS PC100C (Printing Unit for T158/159) £140.00
*TEXAS T157 (Key Prog 8 mem. 150 Keystrokes /50 Prog Steps) £25.00
For your Texas T158/59 Calculator
ELECTRICAL ENG MODULE
Ideal for design / systems and engineering technical assistants
Module now available. POA.
*TEXAS T145 (New updated version of the Texas T140) £19.00
*TEXAS TI PROGRAMMER (Hexadecimal Oct) £46.50
*TEXAS T151 /iii (10 mem 32 Prog Steps Stat/Sci} £26.30
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £18.50
TEXAS T53 (Sci. 32 Prog Steps-Coa Mem + 80 Prog List Applications book) £25.00
Make mors of your
Texas T158/69 Calculator

MATH/UTILITIES MODULE
If you write your own programs this library is for you! Most programs in this library
are designed to be used either on their own or as subroutines of your programs
Applications range from utility programs such as printer formatting and large-scale
: plotting to advanced mathematical routines.
Module includes:

F Alpha Printer F '] perp . Sorting. Data
Arrays. Dats Packing. Prime Factors. Hyperbolic Functions. Gamma/
F isd dom Numb Normal Distributi Asti Roots of a

Function. Minimax. Romberg Integration. Differentisl rEquotion:. Discrete
Fourier Series. Calculator Status. Variable Arithmetic. Module Check.

*TEXAS T158 with Maths /Utilities £90.00
*TEXAS T159 with Maths/ Utilities £186.50
*TEXAS T158 with Applied Statistics £80.00
*TEXAS T159 with PC100C & Applied Statistics £305.00

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

wallet, etc . ONLY £180

NEW TEXAS T158Cx
*Continuous program facility on all 480 Program steps/60 mem even when
calculator switched off £79.50

#TEXAS T158C (complete plus Applied Stats Module) £99.00
*TEXAS T158C + PC100C £208.00_
*CBM9190R (9 mem Sci./Stat) . . £27.50
*CBM Pro 100 (72 Step Prog} .. £29.50
*HP33E (8 mem. Pro Sci/Sta) 7 7o = A —— . £49.00
#HPE22E (Advanced Sci with Statistics) - . ... ... ... . £37.50
#HP31E {(New Sci replaces HP2 1) . ... . £25.50
#HPB7A (C Prog 224 Steps 26 Mem) .. £188.70
#HPIZA (Fully prog with Printer) ... ... ... ... ... ..... £384.35
HP41C (the newest caiculator from HP) I N e > POA
CASIO AQ2000 Cal. {3-Way Stopwatch/Alarm plus Date Calendar) £23.00
CASIO FX510(10dig Sci/Stat) . . . o S— o . £20.00
CASIO FX8000 (as above + Stop Watch/Alarm) .. .. ... .. ; £27.73
CASIO FX501P (Sci. LCD Prog. 128 Steps. 11 Mem) i L ..... . £41.50
CASIO FX502P (Sai LCD Prog 256 Steps. 22 Mem) £65.00

CASIO Prog Adaptor — permits Progs to be recorded on 0 standard ‘caésetté recorders for
replay on Casio FX501P/Ex502P at later stage TR, . ........POA

LEXICON LANGUAGE TRANSLATOR

(With 6 Lang. Module — French/Italian/German / Spanish etc) £128.70

OHIO SCIENTIFIC'S SUPERBOARD I £1 88.00

NOW IT'S YOU AGAINST “COMPUTERS’

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

. : . £147.76
CHESS CHALLENGER ‘10’ {10 Levels of beginner to master) . £118.00
CHESS CHALLENGER “7° (7 Levels of game) £76.60

CHESS CHALLENGER “VOICE™ (10 Levels — beginnes to Master Pius) The strongest Prog yet in
this series — twice as fast as the othar challengers. A microprocessor with 128.000 to 160.000 bits
of read only Mem, Over 8000 bits of Random Access Mem TYeaches apening & end game solutions
Plays against itselt. Solves book problems etc — and in addition IT SPEAKS. Complete with Deluxe
(playboard, hand carved men with magnetised base plus Deluxe carry case . POA
COMMODORE “CHESSMATE"" (8 levels — 32 International openings — 1deal game for learning)

. a . £60.00

CHALLENGER (A double
Can play 1/2/3 or even 4 hands — rejects illegal bids etc
Detuxe hardwood housing / Deluxe carry-case )

— teacher/beginner to Master)

£239.00

*FREE — mains/Charger includeds

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT
(ADO 15%) BUT INC P&P CHEQUE WITH ORDER

Company / Hospital and Government orders accepted by phone.
y /Visa /Access

by phone

TEL. 01-455 9823

——p— o — e e ey
r EXPORY ORDERS WELCOMED

l Air Freight / A Past Dehvery |
Quotations on request
L o e o e e e e e e — e

MOUNTAINDENE

22 Cowper St., London, EC2
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IT’S HAPPENNED AGAIN !

THE PART THREE CATALOGLUE IS PUBLISHED
8 UWE HAVE MOVED TO BIGGER PREMISES.

Yes. ity here at last - the all new Part Three Catalogue. Fun for all the family, and the usual update on all that is new. worthwhile and
exciting in the world of Radio and Commumcations. A big section on frequency svnthesis techniques covering broadeast tuners. (o communication
quahty transmitter systems. More new products than ever - RADIO CONTROL parts. cevstal filters. cermmic tilters for 455hHz and the new ranee
of TOKO CFSH low temperature coefficient types for 10.7MHz. Details on new radio 1Cs. including the new HA11225. the CA3IK9E lookalike
with B4dB signal to noise, and adjustable muting threshold. Radio control 1Cs - and an updated vemsion of the RCM&LE X channel FM receiver -
now with an Ambit designed screened front end. with 27MH7 ceramic bandpass filter. LCD panel clock ‘timer_modules - the neatest_and best LCD
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pancl DVM vyet tonly £19.45 each + VAT), the new 5 decade resolution DEM3 for LW HI'VHFE with LCD readout. The DFM6 with fluorescent

display 1o 10KkH7z resolution on VHE. 1kH7z on
Post publication price 1s 60p (inc PP etc). The

And don't miss our spot the gibbon contest. together with a quiz to see if vou can spot the differences between a heolithic cave
crreutt dagram of one of our competitor s tuners,

SW. A 1kHz HF synthe siser with five [Cs - the list is endless. Get vour copy of the catalogue now.

previous two sections are also required for a complete picture: Parts 1 & 2 €1 the pair. All 3 £1.50.
T!meg and o

we still haven't learnt how 10 spell.)

(* Yes.

Updated RCME FM radio control RX kit

8 Channel RC receiver

* Single IC decoder

Single |C RF/IF/Detector

DOES YOUR ONE GLOW GREEN IN THE DARK ?? |
Our DFMA4 does, since 1t uses a vacuum fluorescent display for direct readout

of MW/LW/FM. Basically the same as the DFM2, (LCD Version), £24.45 kit{inc VAT)
Transformer with all necessary windings for DFM4 - £2.50 inc VAT. i

{FM)

* 27MHz ceramic filter input I
* FET RF stage with double T e ™ % eipsmseyiljes \
tuned bandpass filter 3 R 4 |
* Dual ceramic filter |F TR TN Yo
* PBased on RCMEE FM system R e MRS 4 LR '
* Best quality SLM servo AM I ’ I K3 g} | I
connector block e - e b
* ONLY £16.10 inc VAT (kit FM ‘ 1
(includes new SLM case) .__ ' S :_
A e AR =S i e =iy | § 3Py - |

New series of radio modules in fully screened cans:

Not illustrat&d here - but alsu now available s the DFMB6. This is a vacuum fluorescent display

''''
........

.................................
____________________________

REE. e g CERERR

i : i 'l:lh .,, : .::" :'-,'Ilzii- and DC SWI TC H E D Aﬂallﬂble FEb ruaw ‘BD

l'lr.
M e,

..........

——_

There 1s a danger - when advertizing in some
magazines - that because we do not find
space to list everything we sell in every ad.,
that some readers forget about half the ranges
we stock. So to summarize the general ranges:
TOKO Chokes, coils tor AM/FM/SW/
MPX, Audio filters etc

Filters: Ceramic for AM/FM,
LC for FM, MPX etc.
Polyvaricons

ICs for radio, clock LSI, radio
control MPX decoders etc

Dust iron cores for toroids

for resonant and EMI filters
Toroid mounts
Radio/audio/mpx linear I1Cs
100W MOSFETs, small signal
FETs, MOSFETs and bipolar

OUR LATEST MOVING EXPERIENCE

Micrometals

Hitachi

counter in the fullness of time. NEW TELEPH

version of our immensely popular DFM3 (LCD}. Resolution is 100Hz to 3.9999MHz, 1kHz to
' L 39.999MHz, and 10kHz to 200.00MHz+: all standard IF offsets (inc. 10.7MHz on shortwave)
are available via diode programming.

UM1181 VHF band 2 VARICAP TUNERHEAD

5 tuned circuit, with imagefspurn better than —B0OdB, buffered LO
output, MOSFET RF stage, FET IF preamp, tunes with only 1'% to 8y,
~9dBm 3rd order intercept. 1otf price £12.00 inc VAT. (1000ff/ OA}

911225 FM IF stnp with all mod cons for the HiFi tuner:
b 2 Y | All types use 80+dB S/N Hitachs IC, with muting, AFC, AGC, meter
otk e e R s s outputs for signal level and centre zero. |F preamp stage.

e, R A e R 2 & aB A Dual linear phase ceramic filters, with MOSFET {AGC'd) IF

¥ §E 0 2 o 2 i preamp and a 3rd narrow filter with DC filter selection. Dual
T D T S . tuned FM detector stage. £2395 inc VAT (buiit]

N, ' ol ‘B’ Dual ceramuc filters, single tuned detector stage £14.95 inc VAT

i R _ - . 5 (All A" series units are set up with a spectrum analyzer for best THD)

91072 AM RADIO TUNER MODULES - DC TUNED

Rgaie All include buffered LO output, mechamcal {F filter (TOKO CFMQ)
1-10v tuning bias, switching by a single pole 1o earth
A MW/LW (150 to 3650kHz LW range) with ferrite rod antenna
5 a3 B As 'A' but also including SW1 or SW2 {specify_|

SW1 = 1.B to 4MHz SW2 = 5 to 10MHz

o w2 i A Prices -one off INC VAT
: t e s ‘A £14.43 ‘B’ £15680 ‘C f£17.50 {Custom types OA]

N o

And the following groups of products from a
broad range of sources:

_Semiconductors —specializing in radio devices,
Plessey SL1600, EUROPE's best selection of manufacturers, ferrite rods, various ferrite beads
AM/FM and communications devices, Power and a range of crystals for 'standard frequencies
MOSFETs, WORLD’'s LOWEST NOISE AUDIO and both AM and FM radio control at 27MHz.
small signal transistors, BAR graph LED drivers Trimmer capacitors.

for linear and log. METERS - a new range of linear movement
CD4000 series CMOS, TTL/LPSNTTL, standard types, plus many ‘indicator’ types for VU, all
linears (741, 301, 3080 etc). MPUs, memories. types of tuning indicators etc.

Small signal transistors from AEG BC237/8/9 SOCKETS - a new range that are better quality
families etc. (1000 off BC239C : 5.2p ea) than Texas low profile, yet better priced.
LEDs: AEG 3mm/5mm round, 2.5x5mm flat, Modules for AM/FM/STEREQ, complete kits

EQUENCY READOQUT LS from OKI, with

a one-chip answer to most digital frequency
display needs {and various modules).
Crystal and ceramic ladder fiiters from leading

red, greem, orange, yellow. The best prices
you will find for quality products.

MOSFETs for RF signal processing, including
the BF960 UHF device, and 3SK51 for VHF.
Varicap diodes for 17:1 capacity ratio tuning

for tuners, audio amplifiers from Larsholt.
SWITCHES - complete low cost DIY systems
for push button arrays, keyboard switches.
DOUBLE BALANCED MIXERS - MCL SBL1,
replacement for MD108 etc. And cheaper.

At last, we have moved to the address below. There 1s car parking for customers approaching via
North Service Road {an extension of North Road Avenue, entrince opposite the Brentwood Fire Station.) Pedestrian access from the High Street
(alongside 117 High Street). The new building is six times bigger than our Gresham Road offices, and we will be installing a much expanded sales

ONE NUMBER (0277) 230909, TELEX NUMBEH (as before) 995194 AMBIT G. See you there !

200 North Service Road, Brentwood Essex.
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Traffic Light Controller

Michael Miller

This circuit is relatively simple and
gives a realistic timing sequence.
{C1 sets the timing clock pulse and
can be adjusted by RV1. IC2 is a
decade counter, whose output
pulses are mainly fed through diode
buffers {any small cheap diodes will
do), to IC3, a quad OR gate, which
sorts the consecutive decade pulses
into three groups, monitored by the
three coloured LEDs.

To couple this circuit to a similar
one, for the other intersection of the
crossroads, the pulse from pin 1 of
IC2 should be taken to pin 15 of the
IC2 of the other circuit. This second
circuit should have pin 15 biased to
QV via a 100 k resistor. When the
first circuit is showing red, the
second circuit will be showing
green.

— 10 IGNITION'

FROM
IGNITION ©~

CIRCUIT

contact rating of 5 amps will do, and
ZD1, R2 ensure that the relay will

SWITCH 10R
2 — AW —4
27R
- | Aa Te
201 i12von.1's
6V 2w
GROUND O— T —0
Cold Start Ignition
M. C. Polgreen

The heart of the circuit is a small
auxiliary battery with a capacity of
one or two amp hours. f a nickel
cadmium battery is used then R1
should be increased in value so that
the maximum trickle charge current
is not exceeded. R2, ZD1, and RLA
connect B1 into circuit when the
ignition is switched on, thereby
reducing the amount of additional
wiring. Any small 6 volt relay with a;

remain energised when the starter
motor causes the main battery vol-
tage to drop. When the main battery
voltage falls, D1 becomes reverse
biased and D2 forward biased,
therefore allowing B1 to supply cur-
rent to the ignition circuit. When the
engine is running, the main battery:
voltage rises, forward biases D1 and|
reverse biases D2. Therefore the
ignition current comes from the
main battery, and B1 is trickle
charged via R1. The two diodes D1,
D2 should be rated at 50 V, 10 A.

WC2H OEE.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETIl is prepared to consider circuits or ideas submirtted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London
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INFRA RED IMAGE
CONVERTER type 9606 (CV 144)

1%x2"" diameter. Requires single low current 3KV to 6KV supply.
Individually boxed. With data.

£12.50 each rP&P 75p.

Infra Red Lamps also advertised

OLIVETTI PRINTER &
KEYBOARD type Te 300

with PUNCH & READER. Upper case ASCIl with V24 Interface. 240
volt operation.

£125 each

TELETYPES KSR33
Upper case ASCII with 20MA Loop. This is a printer with Keyboard (no

Punch or Reader on this model).

£225 each

HONEYWELL VDU
1920 Character Upper Case ASCII. With edit and block transmission.
Limited quantity with data.

NEW LOW PRICE £200 each

POLARAD SPECTRUM ANALYSER
5" Display. These are supplied with STU 2 plug-in. 1 to 4.5GHZ
£125 each.

MARCONI SPECTRUM ANALYSER Type TF1094

This gigantic but superb analyser covers from 100HZ to 30MHZ with 3
bHZ resolution. 5" display. Complete with trolley.
£75 each. :

BRUEL & KJOER EQUIPMENT

AUDIO FREQUENCY SPECTOMETER type 2112 £175 ea.
BEAT FREQUENCY OSCILLATOR type 1013 £140

BEAT FREQUENCY OSCILLATOR type 1014 £140

BEAT FREQUENCY OSCILLATOR type 1022 £140
AUTOMATIC VIBRATION EXCITER CONTROL type 1018 £90
AUTOMATIC VIBRATION EXCITER CONTROL type 1019 £90
AUTOMATIC VIBRATION EXCITER CONTROL type 1016 £980

TRANSISTOR INVERTOR 115V 50/60 HZ INPUT

These run at 20KHZ. They can be modified to be a switching power supply or to provide EHT
for VDU, Oscilloscopes, etc. or the output core could be rewound to provide any
voltage / current within the units rating. As supplied they have multiple outputs. A schematic is
provided. Size 3%2 X4 x 8% . All units are tested before dispatch.

£3.25 P&P £1.50

STEPPING MOTORS

6 /12 position with additional where the rotor
s coils. Device can be used as a tacho. Diagram
supplied. Will actually work on 5 volts. 12 /24
recommended

£1.50 each P&P 75por 5 for £5 P&P £1.50.

CROWN replacement
MOTOR for IBM GOLF-
BALL TYPEWRITERS.
115 volt 50HZ 1350 rpm.
£4.50 each P&P £1.50.

R&S GEN BN 41026 SCR 1000-19000MHZ £120
R&S GEN BN 41027/2 SBR 1700-2700MHZ £140
R&S GEN BN 41022 SDR 300-1000MHZ £90
R&S GEN BN 41023/2 SDAF AM / FM Video £200
R&S GEN BN 1524 USVU 0 9-2. 7 GHZ £180

R&S GEN 8N 4105 SMLM Power Sig Source £160
R&E GEN BN 2412 /50 NRD O 2200MHZ £120
R&S GEN BN 4242 SWH S0KHZ-12MHZ £120

R&S POLYSKOP BN 4244 SWOB £300
R&S GEN BN4 105 SMLM 30-305 MHZ £75
RE&S GEN BN1523 USVD 280.940 MHZ £120 ea.
R&S GEN BN422 WID 30-300MHZ £120
FERROGRAPH Rocorder Test Set RTS 2 £350
HEWLETT PACKARD Oscilloscope type 1208 £190
HEWLETT PACKARD AC Convertor type 3461 A £240
HEWLETY PACKARD Synchronizer type 8708A £2860
RACAL Auto Freq Convertor BO3R 500MHZ EBO
COHU DC Voltage Standard 3038 €350 ea.
AVO Precision meter £75 en.
PYE pH Meter Model 79 £120
POLARAD Sig source Modet 1208A 7-11GHZ £120
FLUKE RMS Voltmeter type 910A £60
TELONIC SWEEPER SM2000 0-1800MHZ in 3 plug-in units
£150

WAYNE KERR Bridge CT 530 with adaptor £150 ea.
TELONIC SWEEPER SD-3 450-900MHZ with markers £65 ea.
TWENTY MILLION Megohm meter Bby E 1 £40 oa.
SCOPEX osc:lloscope type 4D10 £190 ea.
AVO B Mk 3 or similar from £50
HEWLETT PACKARD Oscilloscope type 140A with Reflec-
tometer plugn £250
MARCONI Gen type TF8O1D /1 £150
COSS8OR CDU 130 small. compact main/battery Oscilloscope
Batteries supplied £240
MARCONI GEN type TF144H €150
LABGEAR UHF/VHF PAL Colour Bar Gen. CM6052 /CB

£90 ea.
MARCONI GEN TF10668B £350
RANK FLETTER Meter type 1740 £50 en.
AVO Sig Gen HF 135/ Taylor 6BA/M £120 ea.
YEK scope 545A with H plug-in £125 oa.
TEK scope 545A with CA plug-in £175 on.
H.P. scope 175A 50MHZ Dual trace £175 ea.
Single Trace £1265 ea
WAYNE KERR Universal Bridge CT375 £75 ea.
MARCONI Wave Analyser TF2330 £500 ea.
NMOISE GENERATOR CT410 — covers audio 1o VHF £8 ea.
NAGARD Puise Generator 5002C £50 on.
MARCONI Wave Analyser type TF455E £50 ea.
SOLARTRON DVM iM1420 with AC unit LM 1477 £40 oa.
CALCOMP Drum Plotter type 564 £1,500
MARCONI Bridge TFB688 £120
VARIACS EX-Equipment Good condition 8 Amps £25 oa.
20 AMPS £35 ea.
Some 3 phase available Please enquire
CARRIAGE ALL UNITS £8 ea.

CRYSTALS
19.2KHZ FLAT METAL CASE — 50p each.
10 MHZ B7G 50p each.

EX-NAVAL 4ft dia STEEL DISHES NEW CRATED 1 #1 deep at
centre These are plain steel dishes with holes for various aera!
options £22 .50 sa. Carriage £4

LISTS AVAILABLE — WRITE OR PHONE.

£l

TRANSFORMERS — Standard Mains input.

Secondary outputs

oKV 0O 125A £15 ea.

3440V 0 66A with matching 40H Choke £30 the pan

8V 600 Amps £295.

5V 0-20-30-40-50-60V 40 Amps £20. 5KV 300MA £15.
12KV 30MA £20.

3KV 50MA £€B ea 4 Volts 250 Amps £10 ea

18KV 30MA £860.

22 5KV 110MA £50 ea.
60KV 0 0273 £150.

Input 200V 50HZ Sec 100KV 0.05 £150.

MULTI PURPOSE MAINS TRANSFORMER 4 windings each
winding 0-10-110-125 at 4 BA £15 ea.

425V 50HZ 2 Wire Input. Output 8 5KV 2.55KVA . Could be run on
240V at V2 rating £15 ea.

STEP DOWN ISOLATING TRANSFORMER Input 220, 250V
50HZ Output 115V 1 8KVA BRAND NEW. These are very
conservatively rated £20 ea.

CAPACITORS

10Omfd 10KV DC Working £4 ea.

2mid 5KV £4 ea

0.5 mfd 5KV £4 ea.

200mtd 4KV Rapid discharge £10 ea.

0 5mfd 10KV £4 ea.

8 mid 2 5KV £4 ea

CARRIAGE on these units will be charged at cost.

INFRA RED QUARTZ LAMPS. 230V 620 Watts Size 134" X
Y&’ dia. £1.50. P&P 50p.

BRIDGE RECTIFIER. 2 Amp 50p ea.

PHOTODIODE DETECTOR 4"’ tiy leads, 25p ea.

A SUPERIOR KEYBOARD. Size 3 X 2% X 2 high with 12
Alma Reed Switches. Blue keys marked in green 0-9 and a star with
one black NOW £4 sa. PRP 75p

AMPHENOL. 17-way chassis mount edge connectors O 1
spacing. 15p sa.

I.E.C. Standard MAINS LEAD. Moulded (3 vertical flat pins centre
offset) 60p ea. P&P 50p

FANS, 115V 13 Warts. Size 3% %X 3% x 1% BRAND NEW
£4.50 ee. Secondhand £2.50 es. P&P 75p,

MOTOROLA REGULATORS, type 7812 12V 1 amp 85p ea.
Miniature MOTORS 12V with geared wheel (8 teeth 3/16'" dia)
Size 1% X 18" dia, New 30p ea.

MOTOR 12V DC with pulley and integra! semiconductor Speed
Conwrol New £1 ea. P&P 50p

LEDEX ROTARY SOLENOIDS. 115V DC. No switch assembly
15p ea.

DIAMOND H CONTROLS ROTARY SWITCH. Single pole
10-way. Printed Circuit Mount. New 10p sa.

DELAY LINE. 50 nanosecs. 3 connections, ground-in-out. Size
2x 7/16 X 16" New 25p ea.

PULSE TRANSFORMER. Sub min. Size V2 X 5/16 X %"
Secondary centre tapped New 20p ea.

MICROSWITCH. V3 style Button 250V 6A 15p ea.

MOTOR by Inland Motor Corp DC High Torque Reversible.
Usable torque at 5V. Max voltage 24V £2.580 ea. PP £1 50,
REMO TY TYPE MULTIPLIER. Two high voitage outputs and
focus £2 ea. PRP £1

DON'T TAKE CHANCES. Use the proper EHT CABLE. 10p per
mater or £7.50 per 100 meter drum. P&P £1 50

MOTOR by Eastern Air Devices Inc. 125V reversible with toothed
shaft (10 1eeth 2" dia} Size 2% X 2%'' dia 75p ea. PRP £1
PHOTOGRAPHIC LAMPS. Pearl 230V 500 watt. Screw cap
75p ea. Box of 12 £5.50 P&P £1 .50

Decoupling CAPACITORS 0 O5mid 10V, Size 0.25" between
leads 4" hesight. 100 for £1. P&P 50p.

CAPACITORS 0.01mfd Size 5/16" between leads. 4" height
100 for £1. P&P 50p.

MYSTERY IC PACK. Some 40 pin - good mixture — all new
devices 29 ICs for £1. P&P 50p. You find out what they are and
we will buy the information from you

SUPERB 19" RACK CABINET . Approx 4’ 6" high x 33" deep
Instrument front panel position can be adjusted. Chocolate colour.
These are new but have slight scratches and imperfections — hardly
noticeable. €3% each. Carr. £4

VACUUM PUMPS — TRAPS, ETC. Send for list

10-Way Multi-Colour Ribbon Cable New 40p per metre P&P
S0p

SPEAKERS 22" 50 ohm 0 2W. New 40p each. P&P 50p.
RAPID DISCHARGE capacitors 8mfd 4kV. £5 each. P&P £1.50.
GEC UHF 4 button tuner £2.850 each. P&P 85p.

BIG INCH Motor 110V AC 3 rpm 50 cycle Very small $0p sach.
P&F 50p.

CENTAUR 115VAMS 45 x 4 X1, " £4.50 each. P&P 75p
EX-USED Equipment. tested 80p sach. P&P 75p

POTTER & BRUMFIELD TIMER RELAY, 115V AC Heavy
duty, 7 pole ¢/s with 2 second delay Charge R & C for different
tming 50p each. P&P 85p.

CONTRACTORS. Heavy Duty 24V DC 5 brake €1 each P&P
85p

GPC UNHF/VHF 6 button tuner £4.50 each. PAP £1,

DIGITAL 24-HOUR CLOCK with built-in alarm as used 1n Braun
Digial clocks Silent running. Large illuminated numerais. AC
mains, Size 6%2 X 2% x 24" OMLY £3.75 sach. PRP S0p.
531A PHOTO MULTIPLIER in stainiess steel container with
window and built-in resistor network £2 esch. P&P £1.

SLIDER CONTROL S500W. Log Single track. Complete with
knob Length 32", 25p each. P&P 25p.

RANCO 250V 18A THERMOSTATS with Contral knobs
calibrated 50-200 degree F. £2.%0 sach. P&P £1

SOLID STATE UHF TUNERS. 30 acs £1 each. PRP 75p
BRAND REX blue wire wraps. 30 metres for £1. P&P 25p.

5in SOLID RUBBER RINGS (1" dia. rubber) Keep the kids {or
dog) happy 4 for £1. P&P £1 25

TRANSFORMERS

AUTO 240V input 115V 1 Amp output £1.25 each. P&P £1 25
240V mput B ac, 6V, 1 86A 8kw 24 % 2 X 2 Good quality
£1.50 en. PAP [

240V input Bac, 12V 0.92A. Size 2% X 2 x 2! Good guality
£1.50 ea. PAP £1

240V inpurt 12V100MA . Size 60 X 40 X 42mm 50p each. PP
75p.

240V mput Bac 12-0-12V 50MA_ Size 53 X 45 X 40mm €1
each. P&P 75p

115Vinput. 8ac. 5V 250MA Size 1 11/16 X 1.6/16 X 1%' 2
for 50p. P&P 75p

SEMICONDUCTORS

At 2p each.

TM3083 1344,

At 5p each.

80147 BC148S 8C157 BC158. BC237,. BC197. DAS0 OAB1
BA154 BA243.

At 25p each.

DP31 TIP41A 2N5296, AF139 2TX341

BY123 10p. BF181 20p; BD239 40p; BD241 40p, MA343AT
40p; 60228 50p. B0233 & BD234 Comp Pair 25W — BOp per pr
at 50p sach.

Regulator TBAB35 8 to 20V in — 5V out 180MA TD5 Con. 50p.
each. BF266C 20p.

TV AMPLIFIER TBA 120 20p sach.

Integrated Circuits

7453 709 75325 £1
7451 /4H74 SN15862

7401 74H51 MC4028

7402 74538 7417 14p
7476 74502 7441 40p
7495 74154

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p sach. Gold
plate tester version 50p each.

AMS140 4K RAMS STATIC 5 Volit ceramic £4 sach.

2708 £5.50 each. PRP 25p

TELEPHONES. 706 style Black or Grey £5.50 sach. 746 style
Black of Grey £7.50 sach. Older style Black £2.50 each. Postage
£1 each.

Honeywell humidity Controllers 50p sach. P&P 40p
THYRISTOR TIMER. Solid State. 15 secs adjustable (reset) n
plastic refay case. Standard 7 pin base Series delay 50p sach. P&P
85p

MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way
10p sach.

DIGITAL o ANALOGUE CONVERTER. 8 bit wilt fit standard
TT1 socket. With data. £2.50 each. P&P 25p

VARIACS. 2 amp Standard 240 Volts £10 sach. P&P £1 50
ELECTROSTATIC VOLTMETERS. 7 5KV £8 each. P&P {1
Other ranges available. Please enquire

TRIMMERS. Submin 0 2510 1 25pf 1to4 5pf 7 to 45pf Allest
Op each.

Minimum order £3 value of goods. P&P or Carriage and VAT at 15% on total must be added to all orders.
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome

LHILTMEAD | D

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then first right — look on right for door with “'Spoked Wheel ')




FEATURE: Tech Tips

[ ’
S|Ient Sentry onvia RV1. LED 1 lights, Q3 is turned <
B.J L on via R2, SW1, LED 1 and Q4. Q3
Elin L OWETY forms a latching circuit for Q4 and this A3
will keep LED 1 alight until the RESET 3308
The ‘Silent Sentry’ is a form of intru- SWitch is operated. The GAIN control
sion alarm. It will indicate the IS @ sub-miniature preset and should
breaking of a light beam by means of ~be adjusted to give LED 1 a positive.3 av:
lighting a Light Emitting Diode, which  on/off action. GAIN
will remain lit until the RESET switch
is activated. Q1 may be any suitable LED 1
NPN photo-transistor available, eg ' 3
276-130 (Tandy) and BPX 25
O o light from th ligh i * B¢
en light from the light source is - i Qz BE109G)
falling on Q1, Q2 is turned on, T HTRIERE G\ BC179
causing both Q3 and Q4 to be turned ‘
off, therefore LED1 wiil not light. As — ar
soon as the light beam is broken Q2 is _— -
turned off, allowing Q4 to be turned —0
E——
THY 500-12
(RS. 261-514) }
L) o
L o) — J
- i
RI R2 :
INPUT FROM 15k PUT 220R 1 BATTERY
CHARGER (2N6027) l
— RVI _ SET CUT-OFF !
DI- 250R POINT —
KZY8s— A
5.6V G@
Cl o —
Imon g
P é i Je S |
T
(RS 196-369)

Battery Charger

Controller
D. Wedlake

The battery charger circuit illust-
rated was designed to be incorpo-
_rated in any conventional battery
charger rated up to 10 amps, where
the output is full-wave rectified and
unsmoothed. It is fully protected as
it cannot be damaged by short
circuit or reverse battery connection.
Furthermore, charging ceases when
the battery voitage reaches a pre-set
voitage inormally 13V8 for a fully
charged battery).

‘The design is based on the Pro-
grammable Unijunction Transistor
{PUT) oscillator which senses the

\

battery voltage to determine when
charging should cease. The battery
being charged provides the power
for the oscillator which, in turn,
triggers the thyristor via the pulse
transformer T1. As the anode of the
PUT is clamped to 5V6 by the Zener
Diode, ZD 1, it follows that the circuit
will not oscillate if the potential at
the slider of RV1 is correspondingly
higher. Therefore, RV1 controls the
cut-off point which should be set to
13V8. This is best set under actual
operating conditions and the char-
ging current will gradually reduce as
this voltage i1s approached.

The charger is fully protected as
the circuit cannot oscillate under
short circuit conditions or reverse
battery connections. However, as
the power for the oscillator is derived

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

from the battery, the circuit will
naturally not be self starting if the
battery is completely flat or charged
to less than about 7 volts. This pro-
blem could be overcome by pro-
viding a push-button shorting switch
across the thyristor to initiate char-
ging. In a short while the battery
voltage should have risen suf-
ficiently to maintain normal opera-
tion. However, one should bear in
mind that the charger will not be
protected when the start push but-
ton is pressed, so if included, one
should provide a fuse as additional
protection.

If used at full load current, the
thyristor should be mounted on a
suitable heat sink having a thermal
dissipation of 4 C/W ieg RS 401-
497).
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8K ON BOARD MEMORY! | S SRS SR T s 2 MICROPROCESSORS

5 K HAM 5 SK HO M _DI‘ 4 K HAM p 4 K R 0 M (I in k .-: Seapa) I:Eéiié::;'E:E:?:':E:é:é:i‘?;i:E:::?:-':f?a':-":::-:‘:';5"":"-:""""* L e A =~r-;-:-.-:;::;:-j:j-:'-,':::-'r:;';_:::;_';5;5;"_3_"'*: S A 2 R ) k. ZBO thﬂ pOWBI'ful CP U Wlth 1 58 lﬁSll’HEﬂOn. lﬂClUding
selectable). Kit supplied with 3K RAM, 3K ROM. Fo - - Y all 78 of the 8080, controls the MM57 109 number
System expandable for up to 32K memory. - aman : cruncher. Functions include +, —, *, /, squares,

roots, logs :-:|:u::1r1|ulantiaaisﬁf trig functions, inverses etc.

2 KEYBOARDS! oot g gl . Range 10’98“: 9 x 197" to 8 figures plus 2 exponent
56 Key alphanumeric keyboard for entering high level ot R S - digits. |
language plus 16 key Hex pad for easy entry of .
machine code. e

EFFICIENT OPERATION

Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles
everything internally!

GRAPHICS:T §EB

64 character graphics option — includes J f-_:';:;g_;f_Efi_"-"'_: et - 3 _.:.::.__.-:_."'
transistor symbols! Only £18.20 extra! % s % e

MEMORY MAPPED R e S e R o L

high resolution VDU circuitry using discrete T it W M i U e e
TTL for extra flexibility. Has its own 2K e 5 Fa W T B A "
memory to give 32 lines for 64 characters. . R T W TR

":L. ¥
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R
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e e : e e ol

RESIDENT BASIC

with extended mathematical capability. Only

2K memory used but more powerfut than'
most 8K Basics! -
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KANSAS CITY

low error rate tape interface.

1K MONITOR
resident in EPROM.

T : SINGLE BOARD DESIGN

Even keyboards and power supply
o G TE i i : circuitry on the superb quality double
sided plated through-hole PCB.
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COMPLETEKIT
NOW ONLY

£249 4 vaT

Cabinet size 19.0" X 15.7'" X 3.3". Television by courtesy of Rumblelows Lid., price £58.62 Kit also available as separdte packs:

The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete!

Inciuded in the PSI| COMP 80 scientific computer kit is a protessionally finished cabinet, fibre-glass double sided. plated-through-hole printed circuit board. 2

keyboards PCB mounted for ease of construction, {C sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts. etc.

PS1 Comp 80. 280 Based powerful scientific computer

Design as published in Wireless World, April-September,
1979.

PSI COMP 80 Memory Expansion Sys-
tem

Expansion up to 32K all inside the computer’'s own cabinet!

By carefully thought out engineerning a mother board with buffers and its
own power supply (powered by the computer’s transformer) enables up to
3 8K RAM or BK ROM boards to be fitted neatly inside the computer

cabmetl. Connections to the mother board from the main board expansion
socket is made via a ribbon cable.

_ Fibre glass double sided plated through hole

Mother board. PCB. 87" x 3.0" set of all components
including all brackets, fixing parts and ribbon

cable with socket to connect to expansion plug

.............. - £39.90

8K Static Fibre glass double sided plated through hole
RAM Md PCB 5.5”!‘.4.8” e ®E NS om B S o £1 2.50
Set of components including IC sockets. plug
and socket but excluding RAMs . . = £11.20
2114L RAM (16 required) . ... .. £5.00
Complete set of board, components, 16 RAMS

............... £89.50

8K Fibre glass double sided plated through hole
ROM board PCB 5.6"x48" ... £12.40
Set of components including IC sockets, plug

and socket but excluding ROMs . . = £10.70

2708 ROM (8 required) . . . . . £8.00

Complete set of board, components, 8 ROMs
£78.50

Floppy Disk, PROM programmer and printer interface coming shortly!
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Value Added Tax not included in prices .
g UK Carriage FREE
PRICE STABILITY: Order with confidence Irrespective of any price

changes we will honour all prices in this advertisement until March 31st
1980, if this month’s advertisement is mentioned with your order. Errors
and VAT rate changes excluded

EXPORT ORDERS: No VAT Postage charged at actual cost plus 50p

di dd o =
E?E.Ilaiaﬂniﬂgf%muﬁgte?qtne?ﬂ to 15% surcharge for VAT". No charge is (a dIVISIOn Of POWERTRAN ELECTRO N ICS)
made for carriage "Or current rate if changed

SECURICOR DELIVERY: For this optional service (U K. mainland only PORTWAY INDUSTRIAL ESTATE ANDOVER
' ANDOVER HANTS SP10 3NM (0264) 64455
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Stereo VCA

J. Macaulay

The circuit shown is of a stereo VCA
whose gain can be varied over a 90
dB range by the application of a
contro! voltage between 0-15V.

Maximum gain is limited to 20 dB
and occurs when the control voltage
is OV. Minimum gain occurs with the
application of + 15V at the control
input.

The circuit works as follows.
IC1/2 are 741 op amps operated in
the virtual earth mode with R1, R5
determining the input impedance at
1M, regardless of gain. The feed-
back loop from the output of the IC's
are completed by the resistors R4,
R6. A pair of MOSFETSs, internal to
IC3, are connected in parallel with
these resistors and the contro! vol-
tage is applied to their gates, pins 3
and 10.

When zero volts are applied to the
gates the resistance across the feed-
back loop is some 109 ohms in all
with R4-6. In consequence these
latter components determine the
gain of the stage. When the control
voltage is increased in a positive
direction the impedance across the

LED Chaser

P. Davidsu:.

This game is a test of skill and

patience. The aim is to align a LED.

chaser (under your control), with
another preset chaser.
A matching pair of outputs are fed
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FETs decreases and the gain of the
amplifier decreases in sympathy.
Once the voltage is increased to 15V
the impedance across the FETs
lowers to roughly 300R.

The frequency response of the
amplifier extends from ap-
proximately 5 Hz-100 kHz at the

toan AND gate {IC4a, IC3e). This gate
feeds the NAND gate IC4b, its other
output taken from the monostable
formed around IC3d. This has a dura-
tion of about 6 seconds to ensure the
display is fully counted.

When you think you've matched

-.j .
/; 100n
ov

I +15V

—3 dB points whilst the distortion at
maximum gain is about 0.1% at 1
kHz. If the feedback resistors are
close tolerance types, 2%, the gain
will be found to be within +1 dB
between channels due to the ciosely
matched characteristics of the FETs
within 1C3.

the displays up PB1 is pressed. IC3d
output goes high and if, while this is
high, the two matching outputs both
go high, the monostable formed
around IC3f is triggered. This enables
the astable formed by IC4c,d, to
signal success. The unit can also be
automatically reset by feeding IC3f's
out;1)ut to the clock inhibit pin of 1C2
or 1).
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NOTES:

tC1,2 ARE 4017
tC3 1S 40106

tC4 1S 401

D1,2 ARE 1N914
Q115 2N3804

LED7 -1
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ELECTROVALUE
CATALOGUE

10

HAD YOURS YET?

Our computer has already
selected thousands of our
customers to whom our
new catalogue has

automatically been sent. If
you would like a copy too,

simply send us your name
and address. It's

FREE

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

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE

® We give discounts @® We stabilise prices.

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

on CW O orders. except for
a few items market Net or N
in our price lists.

5%, on orgers, tist value

€10 or more
10% on orders list vaiue ® We guarantee
£25 or more. all products brand new. clean

and maker's spec. No
seconds, no surplus.

Not applicable on Access or
Barclaycard purchase orders

® We pay postage @ Appointed distributors for

n UK. on CW.O. orders SIEMENS. VERQO, ISKRA,
list value £% or over. If NASCOM and many

under, add 30p handling others.
charge.

OUR NEW CATALOGUE No 10

Full 128 pages. Thousands of items. Improved
classification for easier selection. Valuable working
information. lllustrations. Separate quick-ref price list.

ELECTROVALUE LTD

HEAD OFFICE (Mail Orders)

28(D) St. Judes Road, Englefield Green, Egham,
Surrey

TW20 OHB. Phone: 33603 (London prefix 87. STD
0784)

Telex 264475

NORTHERN BRANCH (Personal Shoppers Only)
680 Burnage Lane, Burnage, Manchester M19 1NA
Phone: (061) 432 4945

LIGHTING & AMPLIFIER
MODULES FROM L & B

01-689 4138

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

LB31000SLC

LBE31000SLC SOUND TO LIGHT/CHASER.
THE MOST ADVANCED SOUND TO
LIGHT MODULE AVAILABLE, WITH

AUTOMATIC SWITCHING TO CHASE

UPON ABSENCE OF A MUSIC INPUT.

3 Channels, 1000w each. Fully fused.
Very high input impedance. Electronic filters.
bHZ to 70KHZ bandwidth. Operates from Y to 300w

sound input. Triac zero voltage triggering.
Master Vol / Bass / Mid / Treble / Chase speed controls,

B 31000SL £18.90

19 x 9.5 x 3cm.

LB31000SL SOUND TO LIGHT.
A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fully fused.
Very high input impedance. Operates
from %4 to 300w sound input.

Third order filters. Zero voltage fired.
Master /Vol / Base / Mid / Treble controls.

LB81000LC CHASER

' A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY.

1000w per channel. CMOS circuitry.
Zero voltage fired. Can be footswitch
triggered. Additional modules can be
cascaded to form 16, 24, 32 chan. ect.

.._.. ',g 11111

£25. 50

LB81000LC
19x 9.5 x 3cm.

LB41000LS SEQUENCER
LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING A WIDE
RANGE OF EFFECTS.

4 channels, 1000w each. CMOS circuitry. i 5,':"-_:?_' y

Zero voltage fired.

20x9.2x3.5¢cm

LB31000LD and 11000LD DIMMERS.
FULL POWER 3 & SINGLE CHANNEL

LIGHTING DIMMERS FOR USE IN
cwasxPunsnusmnsszscuoms ETC.

o Z 1000w per channel, Fully fused phase controlled.
o e Full input and individual Triac filters,

Le31000LD £12.90 Le11000Lp £5.70

okl
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POWER AMPS, 250, 100 & 25W RMS. T e T i g

RUGGED TOUGH DEALING - I

BETE LB100 LB25 i
10HZ TO 25KHZ |10HZ TO 30KH7 | 25HZTO 50K %
S/N110DB S/N 80DB S/N 90DB - A LB250
THD 0.3% THD 0 4% THD 0.07% 31 x15x 3.5cm
£29.50 £15.70 £8.20 POWER SUPPLIES
PREAMPS Three types of powerful supply umits

. for our power amps. Consisting of a
LBPA3. Complete stereo disco preamp varnish-impregnated mains trans-

system. Comprising of L&R deck mixers, former and rectifier board {fuse pro
mic mixer, deck and mic tone stages, mic tected),
auto fade over decks, PFL, output

drivers and i1ts own regulators.

LBPAZ2. General purpose 4
chan, mixers/ tone stage.

LBPA1. Stereo L
Hi-Fi System gl ik

LB250PS £21.20
LB10OPS £12.20
LB25PS £10.00

LBPA1 £14.50
LBPA2 £13.50
LBPA3-M [magnetic

deck inputs) £27.00

LBPA3-M  LBPA3-C (ceramic
20.4x 9 5cm  deck inputs) £27.00

YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE,
MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH
PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION
AND CCT, DGM AND GUARANTEED IN TWO LETTERS YOU REQUIREL & B.

All prices shown are inclusive of V 45 WORTLEY ROAD

LBZSOPS

For further information, s a.e to WEST CROYDON
Trade and Overseas inquiries welcume SURREY CRO 3EB
Please include 70p p/ packing with all orders. TEL. 01-689 4138
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