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TRANSGENDENT 2000
SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER OESIGNED BY CONSU

CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTE

LTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITEO) ANO FEATUREO AS A
RNATIONAL.

The TRANSCENDENT 2000 1s a 3 octave instrument transposable 2 octaves up or down giving an affective 7 octave range. There i1s 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 oscilator, 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 assembied solid teak
cabinet, filter sweep pedal, professional quality components {all
resistors either 2% metal oxide or 2% metal trim!) and 1t really 1s
complete — nght down to the last nut and bolt and last piece of wire!
There 1s even a 13A plug in the kit — you need buy absolutely no more
parts before plugging 1n 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 1s so simple 1t can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you will
possess a synthesizer comparable in performance and quality with
ready-built unts selling for between £500 and £700t

COMPLETE KIT
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!

WE'VE MOVED!

NEW FACTORY UP!
PRICES DOWN!

OSCLATOR VOO

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

CREASED CAP# FACTORY
VIEANS MANY PR v ERS FROZEN!

TRANSGENDENT 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 simuhtar ~nusly On the first there 1s a beautitul harpsichord or
reed sound — fully polyphonic 1 e you can play chords with as many notes as you ke On the second output there s a wide range uf different voices, still fully polyphonic It can be a
straightforward piano or a honky tonk piano or even a mixture of the two! Alternatively you can play stnings 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 ang brass at the lower end (the keyboard 1s electronically splhit after the first two octaves) or vice versa or even a

combination of strings and brass sounds simultaneously And on all voic
sounds — just like an acoustic piano. The digitally controlled mult:

€S you can switch 1n circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
plexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism

There 1s 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 vanable delay control so that the vibrato
comes in only after waiting a short ime after the note is struck for even more realistic string sounds

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

COMPLETE KIT ONLY £299.00 + VAT!

Toadd interest to the sounds and make them more natural there i1s a chorus /ensemble unit which s 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 s based on digital circuitry digital data can be easily taken to and trom 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 targe amount of circuitry, much of 1t very sophisticated the kit s mechanically extremely simple with excellent aceess to ali the circut
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 1n the cabinet

The kit includes fully finished metalwork, solid teak cabinet, protessional quality components (all resistors 2% metal oxide) nuts bolts, etc evena 13A plug — you need bfuy absol{n.;;elzyor(\)({
more parts before plugging 1n and making great music! When finished you will possess an instrument comparable in performance and quality with ready-built units setling for over

0 R DE R I N G I N Fo R MATI 0 N All kits also available as separate packs (e g
AND MORE KITS ON PAGE 8 Prices in FREE CATALOGUE

P C B.. component sets hardware sets etc )
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Quartz Melody Multi-Alarm Chrono
For 1980 Try this 34 Function

Count-down (o
Timer g
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.
‘é- }
/ 35u )

Alarm )

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.

. [ @}
Time Zone L‘g.gg 8,
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.

HHHHHS

Chronograph 1 P

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 1s frozen
but the counter continues to count.

Mode 3: Longer uming intervals, such as journey
umes, 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
1ts modes.

This watch incorporates a sophlsncated and very
accurate stop/start counter which has many appli-
cations 1n sporting events and timing for recordings

£19.95

MODEL M30

5 independent working
modes

Display Fom\at (NORMAL TIME DISPLAY)

2nd time-zone indicator

Count down .
alarm indicator \ Alarm indicator Chronograph ') Normal watch
\ / ¥ indicator !!) Count down alarm
Q Press S1- .“l) A|arm.
@ $1jight iv. Dual time zone

v) 1/100 sec. chrono-

Press S3-
mode selection 'n n ’ ) ’,J graph
Hold S3- u u S2 Press S2- Display indicators
test SEC/DATE (not all shown)
alarm 50“”" Aiternative hold $2-

HR MIN SEC Sec to zero

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-
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

South of England
327 Edgware Road
LONDON W.2

North & Midlands
67 High Street, DAVENTRY
Northamptonshire

Telephone: 03272 76545 Telephone: (01) 723 4753

. I
lllevac ::::::
u & TIME CENTRES
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QUARTZ LCD
5 Function

Hours, mins, secs,
month, date, auto
calendar, back light,
fully adjustable

[ SOLAR QUARTZ LCD
5 Function
Genuine solar panel

with battery back-up
Hours. mins , secs

(QUARTZ LCD
11 Function sum CHRONO

6 digit, 11 functions. A
Hours, mins,, secs., day,
date, day of week.
1/100th, 1/10th, secs.,

bracelet to fit all Day /date* 10X secs , mins. plus continuous
wrists. Fully adjustable . Spht and lap modes. display of day

bracelet Back-hight, auto and date
£ Back-hght calendar. Only 8mm or seconds

6.65 Oniy 7mm thick thick. Back-light
Stainless steel hracelet Only 9mm thick
Guaranteed same and back. )
day despatch. £8 o 65 Adjustable bracelet g
Very shim, only Guaranteed same day - - Metaclice £9.95
6mm thick dispatch oo -
g{;&z 5 £10.65 Thousands soid! Guaranteed same .
L M1 L M2 Guaranteed same day dispatch M3 L day dispatch M4

[ QUARTZ LCD
ALARM 7 Function

Alarm

Hours, mins., secs.
Month, date, day.
6 digits. 3 flags

[ MULTI ALARM
6 Digits
10 Functions

Hours mins secs /7

Month date, day

Basic alarm

Memory date
alarm

% Timer alarm

with dual time

LR 2R 2% J

[ FRONT-BUTTON ALARM |
Chrono Dual Ti

6 digns, 5 flags,

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

or date display.

AM /PM indication
Month, date.
Continuous display

'SOLAR QUARTZ LCD )
Chronograph with Alarm

Dual Time Zone Facility
6 digns. 5 flags.
22 functions.

Solar panel with
battery back-up.

6 basic functions
stop-watch to

12 hours 59.9 secs
n 1/10 sec. steps.
Split and lap timing

ALARM CHRONO
with 9 World
Time Zones

* 6 digits, 5 flags

* 6 basic funcuons

* 8 further ime
zones

* Count-down alarm

* Stop-watch to
12 hours 59.9 secs
in 1/10 sec steps

solar panel with

battery back-up

6 digit 11 functions
Hours mins secs day
date day of week
1/100th 1/10th secs
10X secs mins

only 25X20mm
and 6mm thick.

. Hours, minutes,
seconds, day, date,
backlight and auto

i
calendar. i

and 5 country of day ps * Split and lap
odes.
zone ??gwalcgéog Dual time zones uming modes
* Back hight ours secs Alarm * Alarm
* 8mm thick n 1/105|econd steps Eully adjustable amm thick * 9mm thick
rsn'f:ge?d ep uming Orenlraceiel Back-ight. : ?aﬁk-hgh‘st bl
. . ul
£18.65 Oual tme zones. £22-65 £18.95 || Fully adiusibie shaea
Only 8mm thick Guaranteed same .

L [ Back-ight Gvameen M6 || £27.95 £19.95 M7 ||e29-65£24.95 M8
— Y T R T T T T s —
SOLAR QUARTZ LCD LADIES DAY WATCH LADIES FASHION WATCH LADIES COCKTAIL WATCH

Chronograph QUARTZ LCD QUARTZ LCD et QUARTZ LCD
IR Ladies Day Watch e Lady’s Fashion Lady’s Cocktail Watch @41
Powered from frd e Watch. Elegant Highly functional . A

bracelet in bronze /
gold finish or silver
colour. Hours,
minutes, seconds,
day, date, backlight
and auto calendar.

watch which also suits i
those special occa-
sions. Beautifully de-
signed with a very thin
bracelet which retains
'strength as well as

Features and Specification

Hour/minute display Large LED display with
p.m and alarm on indicator 24 Hours alarm with
onoft control, Display flashing for power loss
indication Repeatabie 3-minute snooze Display
bright/dim modes control Size. 515 x 393" x
236" {131mm x 11mm x 60mm)

Weight 143 Ibs (0.65 kg)

£10.20 Thousands sold!

Mains operated.

Guaranteed same
day despatch,

M13

WATCH

6 functions pius alarm..
Conference signal, 5
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 s
always preceded by the Ll
conference signal. P .
£14.85 £9.95 M60

elegance. H 5
gpm ?nilaimodes !E)::ge?en!‘in sil’:‘;":: i Adjustable for the mmgr;ecs day,oéjarlse,
ack ight Auto i i kligh
calendar Only 8mm gold fully adjust- slimmest of wrists. ::tgcla'lgnd‘ar. and J— *
thick able to suit very State colour pre- Bracelet fully adjust-
Slzw;)les: steel bracelet slim wriste, ference. able to suit slim wrnists.
and bacl Stat | . State gold or silver fin-
Ad;ust;;ble bracelet fenaan?:eco our pre b £14.95 ish. £19.95
Metac Price ) N
Guaranteed same Guaranteed same Guaranteed same Guaranteed same day
L£1 3.65 day dispatch 9 £9.95 day despatch M1 _5 Ld.y despatch despatch
{ 4 N - =
HANIMEX " Special Offer (MAcY quARTZ Metac price break-
Electronic EXECUTIVE -ANALOGUE Alarm Chrono-
LED Alarm Clock ALARM graph with e v

Automatic calendar
day and date, infinite
bracelet. This man’s
watch has elegance as
well 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
\

Metac Wholesale:

more not shown, also minimum order details.

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, enciose 40 pence per single
item for post and packing or the amount stated in the advert. All products carry 1 year wnitten
guarantee and full money-back 10 day reassurance. Battery fitting and electronic calibration
service 1s availabie to customers at any Metac shop All prices include VAT currently at 15%.

Trade enquiries — send for a complete Iist of prices for all the goods advertised plus many

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

"

Dual Time
Only £16.95-
Only £14.50

OUTSTANDING FEATURES

* DUAL TIME. Local ime always visible
and you can set and recall any other
time zone (such as GMT},

Aiso has a hight for night viewing
CALENDAR FUNCTIONS include
the date and day 1 each time zone
CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes
and 59.9 seconds.

On command, stopwatch display
freezes to show intermediate (sphit/lap)
time while stopwatch continues to run
Can aiso switch to and from
timekeeping and stopwatch modes
without aftecting either’s operation
* ALARM can be setto any ime withina

24-hour period At the designated
ume, a pteasant, but effective buzzer
sounds to remind or awaken you!

»

»

\ Guaranteed same day despatch M 1 6;

[lletac

ELECTRONICS
& TIME CENTRES

North & Midlands

67 High Street, DAVENTRY

Northamptonshire

Telephone: 03272 76545

—)

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/TRIB/TR BFO . ..

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

Shadow VLF/TR. The worlds
most advanced metal detector in
kit torm. Full discriminatiion;
rejects nails. bottle caps,
Aluminium foil and ring pull tabs! Fult
ground effect excluslon over normal or
high permeability seils, 4 modes —
deepseeking VLF plus 3 TR dis-
criminating ranges! Instant tuning recatl
via push button memory crcuit, Varn-
able sensitivity and volume controls.
Buih-in speaker. headset jack. and meter for discrimina-
tion and battery check functions. Long life from
inexpensive batteries, Fully adjustabl shsﬂ?length and Shadow
head angle. Waterproof head. capacitive and thermalty TR/1B
shielded. Complete kit as described in ETI.

Only £85 + VAT (post & pkg. £1 50).

Hardware oniy: Shell, S/ Head, PCB, Case. £44 + VAT {post & pkg. £1.50}
FREE FOR PURCHASERS OF COMPLETE KIT: Detwils and parts for extra switched function which
sounds the tone for good & bad or just good finds when in discriminating mode!

Shadow TR/ 1B (illustrated). A true transmit receive/induction balance detector at a budget price for
anyone who doesn t need discrimination. Waterproof and thermally insulated search head. Good
sensitivity. Built-in speaker and headset jack. Complete kit £25 + VAT (post & Pkg £1.50)
Shadow TR/VCO. An advanced version of he TR/IB. Use as a sensitive IB machine or switch to VCO
mode when the sound changes 10 a varying pitch, allowing easier use over mineralised ground and
enabling detection of negative, high permeability anomalies. Kit price £28 + VAT (post £1.50)

ing stereo for all models £4.90 + VAT {post paid)
Beginners BFO model. A very detailed ty manual and p d coils make this an ideal first
project. Simple high efficiency circuit. Full size (Not a toy) but weighs only 300gms (10.502s) with battery!
FREE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.50) Padded high Z
headphones £4.50 + VAT {post paid).

Shell Kit. Consists of the {hard to find} hardwarettems, for detectors of your own design. Fully adjustable
shaft with handie, search head mouldings {int. diam. 185mm) with hinge assembly, special clips to mount
your own control housing {any box is suitable). Completely non-metallic and undriled. With assembly
instructions £8.25 + VAT (post £1.50)

ALTEK (ETI), 1 Green Lane
. Walton-on-Thames Surrey

Qrder by post or phone (24 hours). Access & Visa Cards quote number. Caliers by appointmeni 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.

=
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Microcomputers are coming - ride the
wave! Learn to program

Millions of jobs are threatened, but millions more
will be created through the microcomputer

revolution. Will YOU sink or swim? Be one of the
people who welcomes computers and the end of

boring jobs.

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

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

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

COMPUTER PROGRAMMING IN
BASIC £7.50

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

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

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

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

THE BASIC HANDBOOK £11.50

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

FORTRAN COLORING BOOK £5.40

"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 Scientist.

A.N.S. COBOL f4.40

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:
AB5, 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 ook 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.

Cambridge Learning Enterprises

SELF-INSTRUCTION COURSES

WORLDS
,séé’é TEACHER

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £7.00

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

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

Book 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
tables.

Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip flops; binary counters, shift registers and half adders.

DESIGN OF DIGITAL SYSTEMS
£11.50

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

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

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR NAND. NOR and
exclusive-NOR functions; multiple input .gates; truth tables; De Morgans Laws;
canonical-forms; logic conventions; Karnaugh mapping; three-state and wired logic.
Book 3 Halft 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; ring,
Johnson and exclusive-OR feedback counters: random access memories {(RAMs) and
read only memories {(ROMs}.

Book & 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 ovet
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 worldwidé 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.

- D P P S W D D S O AN o I D an B e O G S R S S TN S e
Please send me the following books:
Computer Programming in BASIC (4 books) at £7.50
.The BASIC Handbook at £11.50
.. .FORTRAN Coloring Book at £5.40
A.N.S. COBOL at £4.40
. .Algorithm Writer’'s Guide at £3.75
.Digital Computer Logic & Electronics (4 books) at

£7.00
.. .Design of Digital Systems (6 books) at £11.50
.. .O-Level English Language (3 books) at £7.00

I enclose a "cheque /PO payable to Cambridge Learning
Enterprises for £. . . .
Please charge my Diner’s Club/Access/Barclaycard/Visa/
Eurocard/Mastercharge/ Trustcard Account No. ) L
. . (*delete where applicable)

Signature

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

Name .. ..

Address

FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England
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POWERTRAK e

Panel size 19.0" x 3.5". Depth 7.3"

lights 1s comprehensive to say the least. You can run the unit as a strar
or use the internal digital circuitry which produces some su,
and construction very straightforward.

\

COMPLETE KIT
ONLY

£49.90 + VAT!

MATCHES THE
CHROMATHEQUE 5000
PERFECTLY!

Featured as a constructional article in ETI. the MPA 200 1s an exceptionally low
mixer which accepts a wider range of sources such as microphone. guitar, etc T
uself with mimimal wiring needed making construction very straightforward

;S

il ¢

Somibess Koo EF

T20+20 20W STEREO AMPLIFIER £33.10+ VAT

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

MATCHING TUNERS — SEE OUR FREE CATALOGUE!

FREE CATALOGUE

PRICE STABILITY: Order with confidence |rrespective of any pnce changes we
will honour all prices in this advertisement until March 3 1st, 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 pius 50p handhing
and documentation

U.X. ORDERS. Subject to 15% surcharge for VAT No charge 1s made for
carnage, or at current rate if changed

SECURICOR DELIVERY: For this optional service (U K mainland only) add
£2 50 (VAT inclusive) per kit

SALES COUNTER: If you prefer 1o collect kit from the factory call at Sales
Counter Open 9am -4 30 pm Monday-Thursday R

CHROMATHEQUE 5000

Chromatheque 5000 o »

EVD 5 CHANNEL LIGHTING EFFECTS SYSTEM

This versatile svétem teatured as a constructional artcle in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Control of the
ghttorward sound-to-light or have it strobe all the lights at a speed dependent upon music level or front panel control
perb random and sequencing effects. Each channel handles up to 500W and as the kit 1s a single board design winng is minimaj

Kitincludes fully fimished metalwork. fibreglass PCB controls wire. etc. — Comolete niaht down to the last nut and bolt!

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

priced — but professionally tinished — general purpose high power amplitier It features adaptable input
here are wide range tone controls and a master volume control Mechanically the MPA 2000 is simphicity

The kit includes fully finished metalwork, fibreglass PCB8s, controls, wire, etc — complete down to the last nut and bolt,

" This design, published in Wireless World, although straightforward and relatively low cost

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully fimshed 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! B

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
M

NEW FACTORY ON SAME INDUSTRIAL ESTATE
ADDRESS AND PHONE NUMBER UNCHANGED

OuR CATALOGUE IS FREE! wriTE or PHONE NOW!

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

POWERTRAN

5 CHANNEL LIGHTING
EFFECTS SYSTEM

COMPLETE KIT

wvesa s

s

o

ONLY
£49.50 + vam

Panel size 19.0” x 3.5". Depth 7.3"

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 straightfarward. The design was published in H-Fi News and Record Review and
features include rumble filter, variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is 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 excellent a.m. rejection
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder, incorporating active filters for "birdy”” suppression.

LINSLEY-HOOD CASSETTE DECK £79.60+ VAT

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.

ANDOVER
(STD 0264) 64455
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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.

°

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 juints 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—!2, 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).

4
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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 unground.g
metal cases or breaks in insu-
lated conductors. Live cables
laid on the surface or under
plastic panels can be checked
ard 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 notest 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.
Connectionto 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
?g;nue, Wyken, Coventry CV2
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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

e
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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
(248 X 168 X 83mm) and de-
signed to be powered from 240V
AC mains, 1s available for £59
plus VAT from Continental
Specialities Corporation, Shire
Hill Industrial Estate, Saffron
Walden, Essex CB11 3AQ.
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SUPER SOUND
SAVING!

DINDY
LOW NOISE CASSETTES

TRANSISTORS

SPECIAL OFFER
COMPONENT PAKS

$J30 10 C30 15 min per side £2.00 [O//NO B Quarttity £p
SJ55 10C46 23 min per side (LP} Im7 £0.16 | 0C29 £0.58 SJ1 200 Resistors mixed values 0.50
SJ31 10 CI0 45 min per side AC126 £0.14 0c35 £0.55 SJ2200 Carbon resistors Y-¥: watt pretormed 0.50
$J32 10 C120 40 min per side AC127 £0.12 oc36 £0.60 SJ3 100 % watt miniature resistors mixed values 0.80
AC128 - £0.12 0Ca2 0.18 SJ4 60 % watt resistors mixed values 0.50
A LL RED , AC128K  £0.24 BC33? £0.12 OC4a £0.20 SJ5 50 1-2 watt resistors mixed pot velues 0.50
s ARl e 8C338  fo1z | oc4s colis SJ6 50 Precision resistors 1-2° tol. mixed 0.50
ACI71K CO.M BC440 £0.25 0c71 m:!Z SJ730 5-10 watt wirewound resistors mixed 0.50
CAPACITOR PAKS AC187 tb:ll BC441 £0.25 oc72 £0.18 sJn |50(‘apacvl9¢s mixed types and values 0.50
16201 18 electrolytics 4 7uF-10uF ACI187K  £0.26 BC460  €0.28 | OC75 €0.18 SJ12 60 Electrolytic all sorts mixed ) 0.50
! SJ13 50 Polyester / polystyrene capacitors mixed 0.50

16202 18 electrolytics 10uF-100uF AC188 €018 BC461 £0.28 ocst £0.20 y
16203 18 olectrolnt: 100uF.680 AC188K £0.26 BCA77 £0.15 P29 £0.30 SJ14 50280 type capacitors mixed 1.00
electrolytics uF- uF AG161/162MP BCAT8 £0.18 TIP29a £0.30 SJ15 40 High quality electrolytics 100-470mf 1.00
All 3 at SPECIAL PRICE of £1.30 £0.85/pr BCa7s €048 | TIP29B €032 SJ16 40 Low volts electrolytics mixed values up to 10v 0.80
16160 24 ceramic caps  22pF-82pF ADI40  £0.50 BC547  £0.08 | TIP29C  £0.34 $J17 20 Electrolytics transistor types mixed 0350
16161 24 o ! 1000 3000F ool coisa ocoas  cooe | TP30 €030 | @ SJ1B 20 Tantalum bead capecitors mixed 0.50
eramic caps pF- p AF239 m-“ 80549 m'm TIP30A £0.30 SJ20 2 Large croc clips 25A rated-ideal for battery chargers etc 0.30
16162 24 ceramic caps ~ 470pF-3300pF 80107 £0.08 8557 £0.10 TP £0.32 SJ21 Large 7%’ "Mains Neon Tester’ screwdriver chrome finish 0.85
16163 24 ceramic caps 4700pF-0.047pF BC107A  £0.08 BCS58  £0.08 | TIP3OC  £0.34 3422 Small packet size ‘Mains Neon Tester' screwdriver 0.55
All 4 at SPECIAL PRICE of £1.80 8C1078  £0.07 8C559 €0.19 TIP3 £0.30 sJ23 S-:‘r:e:s 220v AC Relay OPDT contacts 10 Amp rating — housid in

TIP31A ! Sr\cass)
RESISTOR PAKS Bidic feoom | SO0 £03 | TE3®  £033 | SJ2 Black PC tape (%) 15mm x 25m — strang tape for slectrical and
Order No. BC10BA €0.08 | BCY72  £0.13 | TIP3IC  £0.34 eI ] e
16213 60%W  1000hm-8200hm pees G 0 425 |oo ‘Siicon NPN transistors il perfect and coded — mixed tvpes with
16214 602w 1K-8.2K 8C109 £0.06 BD132 £0.30 TIP328 £0.32 ta and squivalent sheet — no rejects 2.50
16215 60vaW 10K-82K BC109B  £0.07 80135 £0.28 TIP32C £0.34 SJ26 |00 Silicon PNP transistors. all perfect and coded — mixed types and
16216 60%W  100K-820K BC109C €009 | BDIIE €028 | TPA €034 | . casesdatsand equivalent sheot 250
16217 40%W  1000hm-8200hm BC113  £0.10 8D239A/ TIP41A  £0.34 Sl ng'j;?c hy Eﬁ:‘ ;oﬂ‘,":” 3:,‘: mcll-"ers incl. stud {YDoR: :""
- -_— incl
16218 40%W  1K-8.2K e B2 | A e | Tale  e038 |  SI2B20TTL 74 series gates — assoried 7401-7460 1.00
16219 402w 10K-82K BC118 :0'10 BF116 .EO.ZO 11P42 (0:34 # SJ33 PC Board — mixed bundle PCB fibreglass/paper. single and double
16220 40%W 100K-820K BC140 £0.20 BF167 £0.20 TIPA2A  £0.34 e s«ded — super value! 78
All 4 1 SPECIAL PRICE of £1.80 i Bk | L Bk | TR B3| uelns ol e segesees 0u8
BF195 - 1PA2C  £0.38 l -
IC SOCKET PACKS %::; g:’; BF195 gz ¥IP2955 £0.50 SJ49 8 Dual gang carbon pots log and lin mixed values 1.00
. BC148 £0.07 BF196 £0.09 TIP3055  £0.45 SJ50 20 Assorted shider knobs — chrome / black 1.00
$J36 14 8pin SJ51 1 Switchbank 5 way inc. siiver knobs 0.50
F.ET.s BC149  £0.07 BF197 €0.10 | ZTX107  €0.08 b .

SJ37 12 14 pi LV $J52 1 Pack of vero board approx 50 sq. ins.. mixed 1.00
3 pin 2N3819 £0.17 BC157 £0.09 BF257 £0.22 ZTX108  £0.08 "
SJ38 11 16 pin b 8C158 €0.09 BF258 £0.22 X109 £0.00 $J53 Mammoth IC Pack: approx. 200pcs assorted fall-out integrated circuits

b 2N5458 £0.18 BC159 g BF259 £0.24 ZTX300 £0.10 .ncludmg logic 74 series. Linear-audio and DTL. many coded davices
S439 8 18pin 2N4220  £0.28 BCigac  foos | BFR39 020 | Zix3ol €010 botlsome uniniane dieg vEulofidartiey 700
Ssji? g 5(2) pl: 2NABEO £0.25 BC170 £0.06 BFRA0 £0.20 7TX302 £0.12 SJ63 In:ar:g:gl;rr;owbﬁ— biack winged (29 x 20mm} with pointed, ‘/;"
il
P (PROGRAMMABLE BCI71  £0.07 8FR79. (£0.22 |} ZIX500  €0.12 SJB4 Instrument knob — biack /sliver aluminium top (17 x 15mm). %’
S442 65 24 pin 8C172 BFRBO £0.22 ZIX501  £0.10 )
! g €0.07 i i standard screw fit 0.12
sJ43 4 28pin UNIJUNCTION) BC173 £0.08 BFT84 £0.20 ZTX502  £0.12 SUBB 30 2300
Sida 3 40pin 2IN6027 £0.25 BC177 £0.13 BFT85 £0.20 2N696 £0.10 "typ: transistor NPN pre-formed for P/C Board colour coded
BRYS56 £0.25 BC178  £0.13 BFX29 £0.20 2N697  £€0.10 blue — 3t per
ALL AT ONLY £1.00 each B 8 SJ69 30 ZTX500 type transistor PNP pre-farmed for P/C Board colourcoded
BC179  £0.13 BEXBARN €0 20|y | |RINIOCIRED 00 white — all perfect
VOLTAGE REGULATORS £0°07 £015 | 2N708A 010 | 5702580107 NPN TO106 casa perfect transistors, cade C1359 .99
Cast TO220 £0.07 £0.15 | 2N1302  £0.16 $J71 25 BC177 PNP TO106 case perfect transistors, code C1395  1.00
. B £0.07 BIP190/20MP 2N1303  £0.15 SJ72 4 2N3055 silicon power NPN transistors TO3 1.00
Positive Negative o0 £0.70 IN1613  £0.18 SJ73 6 TO64 SCRs 5 Amp assorted 50v-400v ail coded 1.00
uA7805 £0.65 uA7905 £0.70 £0.07 MJE3S0 IN1711  £0.18 SJ74 8-way ribbon cable — colour coded individually PVC insulated, sotid
wA7812 £0.65 uA7812 £0.70 mm MJE2965 2N1B93  £0.28 tinned copper conduction, per meter . 0.20
uA7815 £0.65 UA7915 £0.70 £0.08 MJE3055 2N2218  £0.18 SJ75 FM coax cable — plain ‘copper conduction cellular polythene insutated
UA7818 £0.65 uA7918 £0.70 £0.09 MPSACS 2N2218A €0.20 -nd plam copper braided PVC sheath — impedance 75 ohms per
2N2219  £0.18
uA7824  £0.65 uA7924 £0.70 g:g; IN2219A £0.20 SJ76 1 Board containing 2 x 5 pin DIN sockets 1B0° and 2-2 p.n om
uA723 14 pin DIL £0.35 £0.07 IN2221 €018 loudspeaker sockets
LM309K TO3 conT IN2221A £0.20 SJ77 A Spin DIN 1B0° chassis/normal socket incl. OPDT switch o.zo
OPTOELECTRONICS £0.07 222 B0k | e oS e 1 a5
- N . power transistors Hfe rejects .50
DISPLAYS £0.07 2N2222A £01B | a6 6 pnp Daington power ransistors TO.126 0,50
5486 5 PNP TO-3 germ. power transistors at VLTS10-20VCB 0.50
Dy Price soch £08720 Assonc s 101108, 1018, 1092 — our mis 0’80
88 2 Post Otfice relays 0.50
Display Price each {dual)
SJ89 20 Mixed values 4QOmW zener diodes 3-10v 1.00
Diffused RED e ) oo o oo :::ggg e $J90 20 Mixed vahies 800mW aner diodes 11-33v 1.00
Diffused RED £0.08 BA148 €013 0481 €0.08 | INGOO6  €0.08 oo Ol ieedsiesV seneUiades 31 Ov 950
Bright RED £0.09 BAI73 €013 0AS0 €008 | INAOOT  €0.00 | 151685 Amngtesim oy diodes 11-33v G
g?'?‘?;ezié’“m 23-?: BAX13 £0.06 0A91 £0.08 INS400  £0.12 16169 2 Tuning gangs, mw /lw 0.50
Dffosed GREEN SOt g:’;z)g 200: &2945 ég: ::g:g; g:: 16170 50 Meters asst, colours single strand wire 0.50
Oiftused YELLOW €0.11 04202  €0.07 INGO £0.07 | IN5404 €08 | 10173 dnecdswiiches o
Diffused YELLOW £0.11 BY100  £0.18 INAT4B €006 | IN506 €019 | 16173 15 Amoned s ey
Bright YELLOW €9.14 BY126 €012 INAOOT  €0.04 | INS807  £0.23 | 16177 1 Pack aeeorind nardw ol
Qlar illuminating RED £0.10 BY127 €014 | INACD2  €0.04 | INSA0B  £0.2B | 15178 5 Mam siider ewitches ace =0
Clear illuminating RED €0.10 " £€0.05 i e L e 020
16180 15 Assorted control knobs a'so
2nd QUALITY LED PAKS 181 ;
;52; 10 Assorted colours & size £0.65 12132 ; :‘;‘:;VGW?X: HigReT ::g
1 10 125 RED £0.50 16184 25 Assorted fuses 100mA-5A 0,50
s123 10 2 RED €050 N7BO2IN £1160 | 194820 £O85 | 16185 An assoriment of PVC slesving and cable markers 080
1508/.125 125 5 for £0.10 SNT6115 £1.60 | GATOIC €028 | 1ol9 o merersissored tybesgnd values 080
150872 2 5 for £0.12 TAAS50 £0.30 GA710 £0.25 eters stran wire mixed colours 0.50
TAAS21A £1.80 SJ54 20 Shder pots mixed values and sizes 1.00
SJ81 1 Infra RED emitter — Fairchitd FP100 £0.25 TeaT208] soisol [ i €026 $J56 6 100K lin 40mm slider pots 0.50
sJ98 6 Photo Detector MEL11 4 Data £1.00 Al - €0.1¢ 5J57 6 100K log 40mm stider pots 0.50
ORP12 NORP 12 Cad Cell €0.45 Toasao™ £330 | Tmee1 €125 | 55586 1K iin 40mm sider pots 0.50
8499 4 [T 6870 ST Nixie Tubes £1.00 ToABI0  £oas | TAAB61B £1.25 | S5 6 6K in 40mm siider pots 0.50
5429 Texas NPN silicon wansistors 25503 =BC108 T0-18 SIe0pSKlioalmmisinglo 050)
metal can — perlect & coded VYR R gg; g :gOK '°E1 SOmT s-rt;gla o 0.50
mm chrome knobs standard push fit 0.50
50 o £2.50 — 100 off £4.00 — 1.000 off £35.00 s.:ggs Silicon bridge rectifiers up to 4 Amp 200v + Data 1.50
THY1A/50 1 Amp 50v TO5 SJ96' 1 Battery holder to take 6 x HP7's 0.10
NICKEL CADMIUM RECHARGEABLE BATTERIES THY1A/400 1 Amp 100v TOS
$128 35000 Cell size — U2 £2.50 THY3A/50 3 Amp 50v TO64 METAL CASE DUAL SLIDER POTS: 45mm travel
THY3A/200 3 Amp 200v TO64 SU65 10K log. each 0.25
SUPER DUPER COMPONENT BOX e o) SJ66 100K lin, each _ 0.25
Min. 3ibs in weight consisting of a fantastic assortment of Electronic THYBA/ 400 52‘9 A00v T066 SJ67 Chrome slider knobs to fit. each 0.10
Components — Pots Resistors. Condensers. Switches. Relays, Board THY5A/600 5A:p 600v TO66
Semiconductors, Wire, Hardware, etc. etc. etc C10B/4 6 A 40% TO;"O SPECIAL OFFER ON ELECTROLYTICS:
55’3‘8" a large box and s sent separate 1o your order Sl S.145 100uF at 26v Axial 0.20
£2.50 including P&P SJ46 2200UF at 40y Axial 0.40
SJ47 2200uF a1 100v Axial 2.00
CALCULATOR CHIP A s RIAcs s S48 4700uF ar 25 Tag 0.80
GOM2C500 24 pin MOS £0.50 SJB4 BAmp 400v T0220 Plastic SJ100 12v electric drsll 7,500 RPM for alt your PCB drilling complete with 2
e et £0.80 S5101 5 NPN Sivean Doingron 25 200mZ dats inciuded 080
R1 - 1hcon Darlington transistors v ata Included .
IC INSERTION EXTRACTION TOOL BR100 £0.18 SI1% 2 magrons suiots o res e FH

2015 £0.35 each

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
ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980
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NEWS: Digest

AUDIO AN

O
‘SCOPES — (UKP/P
HAMEG

HM 307-3 10MHz single bearm
HM 312-8 20MHz dual trace
HM 4124 20MHz sweep delay
Super 8 6MHz single beam .
Super 10 10MHz dual trace

SINCLAIR 10MHz Miniscope

TEST EQUIPMENT

Tolophonc your order with Access and Barclaycards

LONDON'S TEST GEAR CENTRE

4D28. Scope x 25MHz dual trace .
PROBES 15.40.x 1010.50 x 1 8.50

D : RETAIL
MAIL ORDER
EXPORT

ALL PRICES
INCLUDE VAT

GENTRE

or send cheque with order.

PEN 6 DAYS A WEEK 9 am-6 pmd
£1.50 ea.)

17000 |- !
s34 FREQUENCY
166.00 COUNTERS
239.00 _MAX 50 50MHz 6 dlgn
414.00 packet counter 61.
MAX 100 100MHz 8 digit
168.85 portable counter 8.75

PDM35 Sinclar Pocket 3% digit
DM3IS50 Sinclar 3% digit
DMA450 Sinclair 4% digit

M1200 Bench Portable 3% d
0 0lohm

MAX 550 550MHz 6 a.gn
DIGITAL MUlTIMETER§ pocket counter 106.00

DM 235 Sinclair portable 3% dignt LED 52.95

{30Kv Probes 19.00. ans" iaptors 3.60. DM carrycase 8.98)

935 Data Preaision 3% dignt hand-held LCD (2 amp AC/ oc:) ’
198. Low cost 3% digit general purpose LCD
197. Pocket Low cost 3% digit LCD .

500 MHZ Prescaler for
max 50 or max 100 40.00
PFM 200 Sinclair 200MHz

- Pocket Countet 8 digit $3.00
OPTO7000 7 dignt, 600MHz

1HZ RES with,
\git LED Resalution 1 pA/0. Tmv/ ronsbie
S 7T50 CADS 139.95

LED . o o 31.90
© with 10amp range

MULTI-METERS —

except T1/1T-2/T1

Multi-Range Instruments featuring AC/ DC volts, DC current Resistance Ranges all with murror scales

GENERAL PURPOSE & ELECTRONIC

2/TM3A {TM3 AC volts only), some with AC current etc

MODS3 Signal injector

“2Y2 Amp Vanable Transtormer

9 to 12 volt Operated. ¥4’ max

TM11 di 120 Range Elect: Mull 2 o 5 a . 158.00
TM3B AC Micro voltmeter 3MHz >4 Megohm 181.75
TM3A AC Micro voltmeter 3MHz >4 Megohm . 139.60
360TR 100k /volt 23 Range (plus transistor checker). Lsrge scale . 38.96
PROE 20k / volt 26 Range. Large scale . . 29.95
7081 50k / volt 36 Range Multi-mater a 22.95
TmKB00 30k / volt 22 Range Multi-meter (pius Conunuuy Buusr) .. 22.95
B80R 20k / volt 52 Range Pocket Multi-meter . . . 36.75
7200 20k / volt 22 Range Double Multi-meter . 17.95
Micro80 20k / volt 26 Range Pocket Mulu-meter . 19.10
RE13I2m/171-2 20k /volt 16 Range Popular Multi-meter . . 11,95
LY22 20/ volt 19 Range Pocket Multi-meter 5 .. 14.80
LT10% 1k/wolt 12 Range Pocket Multi-meter 5 8.50
RE142m 20k / volt 17 Range Mulu-meter . . . a 13.50
YN3ISOTR 20k / volt 18 Range Multi-meter plus transistor check . 13.50
AT205 50k / volt 21 Range Multi-meter . 26.95
AVO 8¢ and a large range of t tasts leads in stock
GENERAL EQUIPMENT GENERATORS
SE260 Signal Injector 15 5
TE? Signal Tracer AF/RF . 98 TG152 Saeries 3Hz 300kHz 5 Ranges
SWRE0 SWR/Power Meter 19.50 TG1520 96,23
LP30 30MHz Low Pass Filter 4.96 TG1520m (with meter) jozse
CX3A 150 watt 3-way AE Switch 7.50 TG 200 Series RC Oscillators Sine / Square output
DC2Z5kV 100 Meg HV Probe 11.95 {Hz 1MHz 12 Ranges
DRS10 36 Vaiue Resis. Box 3.95 162000 113.95
RP124 0/24v 0/ 1 amp P/$S Stabilised TG2000m (with meter) 139,30
RP324 0/24v 3 amp 2.00 TG 200Dmp (meter & fine control) 145.90
RP230N D/30v0/1 amp P/S Twin 4001 Digital Puise Generator O 5Hz-SMHz
Meters 5.00 105.00

TR1000 Transistor checker in/out circuit. 11.95
8

22 T stor / Checke: 19.95
‘3:1381 o,“:;s;\a.::,r%?c:e( or:::n 6/ 150/ AG761 (Audno) sine 19Hz-220Hz square 19H1
38. 100KH 1.00
swagg/ssv(v)?i :CF;OJ&SG?E/ROO ame 1::: ARF:OO (RF-Audio) 18H2-200MH2 78.50
SWR10 SWR Meter 12.50

MS319 2x100 Watt Audio Watt Meter . 13.95
*500V Megohmeter 500 Megohms 51.00

DRILLS AND DRILL KITS

SMALL DRILL with collets 8.86

MEDIUM DRILL with 3 collets 2.90 LT2000 Economy Probe. 1OMHz 11.95
SMALL DRILL with 20 dnlls etc 13.98 LMt Monitor circuit powered 33.00
SMALL DRILL with 6 P/ Cdnills 12.96 LP1 Probe 10MHz 35.50
MEDIUM DRILL with 20 dnlls etc 16.95 LP2 1 5MHz

MAINS Eliminators 9.98 16 Pin IC test cli

VARIABLE Speed 13.85

12 volt %' Heavy Outy Dril 2.80 P1EZO HORN

2001 Function Generator-Sine/Square/
Tnangle/TTL 86.00
$G2030 (RF) 6 bands 2560KHz-300MHz 48.85

PROTO BOARD IN STOCK
KITS PR 69.20, PR 100 11.80.
SEPARATES EXP300 §.95, EXPB0OO
8.50, EXP350 3.45, EXP650 3.95

LOGIC PROBES AND
MONITORS

tuner 8.50 (UK P&P 50p)

S LR

TV SOUND
High quality TV sound from your Hi-Fi
Simply plug irto aerial socket of your FM

As reviewed by ‘Popular Hi-

TWEETERS
) Up to 100 watts each. No x-over
[ reqd Only 4.95 each
Flared Horns 6.50
Muidrange Flared Horns 9.50

Fi', July ‘79 {P/P 20p per 1 or 2. 30p per 310 F}

T™M11
CALLIN AND S

TMKS&)

NEW BULK PURCHASE
GEC 10+ 10 watl
Tuner/Amphtier.

MW/LW/SW/Stersa P, quld
2 1w0 833y 0 commect aits.
£21.98 P&# £1.50

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

EE FOR YOURSELF

RICES CORRECT AT 1/1/80

AUDIO FLECTRONICS

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9-6, MON—SAT.

CATALOGUE

ND STAMPED
SEs 72 UK
Donessso ENVELOPE

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 pnce
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
worry, there’s even a glossary
of terms. This handy little relay’
bible is available from Hamlin
Electronics Europe Ltd, Diss,
Norfolk 1P22 3AY,

MIN 9
£Ox YOUR covv NOW

ALSO AT 248 TOTTEN

=

HAM COURT ROAD. W 1

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

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.

CIMUCOK COBETCKHX H3JAHHA,

npennaraemsix FocynapcreenHofi ny6andnodh
Hay4HO-TexHu4ecKoi GuGanotekoit CCCP

no o6Meny
2‘7{"* HanmeroBanke H3NARHA ng:i?:cc:s
1 ABuactpoeHue, Brinyck PedepaTuBHOro XypHa-
Ja «Bo3aywHblil TpaHcnopT» 12
2 ABHalHOHHble U paxeTlivie ABHrateau. OTaenb-
Huit Bhinyck PedepatnBHoro xypuana 12
3 ABuauis 1 KOCMOHABTHKA
4 ABTOMaTHKa il BblUMCAHTeabHasl TexHHka (Or-
NaBJAEGHHC Ha aHTIHACKOM s3blKe) 6
5) ABToMaTdHka d TeineMexaHHka (OraaBaeHue H
pesioMe 1a aHTIHACKOM sA3blKe) 12
6 ABToMaTHKa W TeneMexaHHKa, Boimyck Pedepa-
THBHOrO JypHana «ABTOMAaTHKa, Te/emexa-
HEKa M BBIYHC/AHTEIbHAs TeXHHKa» 12
7 ABTOMaTHKA, Te/leMeXaHHKa # CBA3b 12

8 | ABTOMaTHKa, TeqeMexaHHKa H CBA3b Ha XKejes-
HbiXx gOporax, Bbinyck PedepaTBHOro xyp-
Hata «KenesHoZ0poiKHbIi TpaHCNOPT» 12

9 ABTowMariiyeckas cBapkxa 12
10 AsTomaTika (Ha ykpauuckom ssbike. Ornabie-
HHe W pe3ioMe Ha DYCCKOM I  aHT/HHCKOM
A3bIKaX) 6
11 ABTOMETpHS 6
12 ABromoGuaecTpoeHHe, Bhinyck PedepatuBnoro
AKypHalna «ABTOMOGH/ABHbLIT H TOPOACKOH
TpaHcnopt» 12
13 | ABTOMOGHAbIAS NPOMBIILIEHHOCTD 12
14 ABTOMOGHABHbIE 1OPOTH 12
15 ABTOMOGUABHBI TPaHCNOPT 12
16 | AsTomoG6HabHBII TpancnopT Kasaxcrana 12




i l ) I ) | TRANSISTORS
] .
‘ AC125 20 BC213L 1 BFR79 28 TIP29C 60 | ani6718 215
X = 7 . . AC126 20 | sc2a s BFR8O 28 1IP30 47 2N2160 380
ARU DAD . ORD AND AC127 20 8C214L 10 BFRB1 28 TIP308 64 2N2217 43
AIL ORDER ALLER . AC128 20 | B8Caoze 20 8FR98 108 TIP30C 85 2N2218A 34
AC1a1 38 13 BFXB1 a5 TIP31A 52 2N2219A 22
: atford (09 40588/9 AC142 24 | sc327 15 BFX84 26 TIP3IC 6 2N2220A 26
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | asylc 23 | 2328 S| e 200 Sesaa S zzial 2
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/ ACY18 40 BCA41 36 BFX87 28 TIP33C 105 2N2303 45
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL { ACY19 a0 | BCast E BFX88 z TiP3a 25 2N2368 21
INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY | ACY20 40 | BCa77 £ BFY50 20 TIP3aA 85 2N2369A 15
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS | 432! = |V B2 4 Y Bas Bl Ween I8 R
POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. ACY28 & 1| 'scoas 12 BFYS3 1 nPIsC 220 oN2646 a8
| A 7
Export orders no VAT. Appilicable to U K. Customers onty. Linless stated otherwisa, all Q3 1] QESaSe 13 EAR) o2 IR3cA 220 22788 bl
! ACY41 3% | BC556 1 8FY71 20 TPIEC 255 2N2904 22
prices are exchusive of VAT. Please add 18% to all prices. ACY44 Ed B8C557 15 BRY39 39 TIP41A 63 2N2905A 22
Wajatock rousmxls riore teme: 1 pave 10 visi be. W = AD149 70 | 8Cs58 20 BSX20 1 TIP418 73 2N2906 2
Nemrr: U R Stewon. Witord Woh Brest. Spon Woniun've boreey sompis ot | 48161 42 | G W [ &0 w [ Tean s [ mesy 3B
Parking spece sveilable. : *r] ap162 42 BCY30 57 BSY95A 18 TIP428 82 N2907A 22
POLYESTER CAPACITORS; Axiol load i A 0 | e -o sU20s 1% | Tiezess  'es Moo
 Axial lead type. AF115 50 | BCva0 ] 8U20! 190 1P2955 85 2N3011 24
400V: 1nf, 1n5, 2n2. 3n3. 4n7. 6nB, 10n, 15n Bp; 18n 10p; 22n. 33n 11p; 47n. 68n 14p; 1000 17p; | AF116 50 | BOY42 a8 BU208 228 TIP3056 80 2N3053 20
150n, 220n 24p; 330n. 470n 81p; 680N 48p; 1 uF B4p; 2,2 82p, AF117 50 BCY70 15 ES567 65 TIS44 a5 2N3054 55
180V: 10nF, 12n, 39n, 100, 150n, 220n 11p; 330n, 4700 19p; 680N, 1F 22p; 2.2,F 32p; 4.7,F 36p. | AF118 85 | BCY7 2 MDB0O1 188 TIS45 a5 2N3055 48
1000V: 10n, 160 20p; 22n 22p; 47n 26p; 100n 38p; 470n B3p: 14F 175p. AF139 38 | 8cy72 20 MJ491 160 ns46 a5 2N3108 32
— -
POLYESTER RAGIAL LEAD CAPACITORS: 260V: ULTRABONIC Pl 0| 8 5 Wi 5 TSt 1 TNoees e
10n, 15n, 22n. 27n Bp; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n, TRANSDUCERS AF238 2 | Bo13 a8 MIEIT0O 88 ZTX107 12 2N3702 1
330n 13p: 470n 17p; 6800 19p; 14 22p; 1,5 30p; 2,2 34p. 40KHz 380p pr. ASZ221 60 BD132 45 MUEITY 80 ZTX108 12 2N3703 171
ELECTROLYTIC CAPACITORS: Axial | i 2 s . " 8c107 10 BD133 43 MUES20 85 ZTX109 14 2N3704 1
€6p; 63V: 0.47,1.0, 1.5, 2.2,33,37’2?7.022757%%?’2'2’ ':.;ﬁ'? 32 5101? 10:38,;;:'%.,6‘[1.5&;/.110%0 ectozs 10 { 80135 38 MJES21 7 ZTX300 13 ZNATOS R
220, 28p; 470, 32p 1000, 50p; 40V: 2 :100. 12p: 22003300, 88p; 4700, 885: 3810 33 | 8C108 10 80136 a0 MJE2956 99 ZTx301 18 2N3706 1
, 28p; 470, 32p . 50p; 40V: 22. 33 8p: 100, 12p; 2200, 3300, 4700, 98p; 36V: 10, 33, oN3707 5
7p; 330. 470, 32p; 1000, 50p; 25V: 10,22, 47, 8p; BO, 100, 160, Bp; 220, 250, 13p; 470, 640, 28p; | EC1088 10 | 60137 sof || Mies0sSE 0N 502 20 N !
1600, 27p: 1500, 30p: 2900, 48, ol e ‘ : BC108C 12 | 80138 80 MPF102 86 7TX303 25 2N3708 1
000, 27p; 1500, 30p; 2200, 4p; 3300. 62p; 4700 74p; 18V: 10, 47, 68, Tp; 100, 125, Bp; 220, 330
14p; 470, 18p; 1000, 1500, 20p; 2200, 34p, 10V: 100, 8p; 640, 12p; 1000, 14p. BC109 101 80139 40 MEE1OS SN S| QR 21X304 ZNSTOORE)
TAG-END TYPE: 450V: 100, F 180p; 70V: 4700, 168p; 64V: 3300 130p; 2500 $8p; BOV: 4700 180p; | BCI098 12 | BD140 ol MEELOS SR SSUR N 21O 14 S 24 ZNI710 S
3300 106p: 2200 99p: 4OV, 1 : ; ; : 0N BC109C 12 | 80144 198 MPFIOS 38 71X326 40 2N371 12
106p; 2200 99p; 40V: 16,000 399p; 4700 120p: 4000 $2p; 3300 83p; 2500 88p; 30V: 4700
90p: 28V. 6400 106p, 4700 88p; 3300 8op; 2200 608 BC114 20 | 80145 198 MPF108 40 ZTX341 20 283771 278
- - ~ — i - BC115 20 80205 110 MPSAQS 25 ZTX500 185 2N3772 195
TANTALUM BEAD CAPACITORS | POTENTIOMETERS: Rotary, Caroon, | COMPUTER ICa BC117 20 | 8p3r8 MPSADE 28 ZTX501 15 2N3773 288
V: 0.1uF, 0-22, 0-33, 0-47. 0-68. | Track. 0.25W Log & 0.6W Lin 4700, | 2102-2 228 | eci9 28 | 80434 4 MPSA12 42 ZTX502 19 2N3819 22
2yF,3-3.4.7, 6.8.28V: 1.5, 10. | 68001 1KQ & 2KQ (Linear only) Singls | 2111 188 | BC140 36 | 80617 s MPSASS 25 ZTX503 18 2N3820 46
1.5 18V: 10, 13p oach. Gang 27p-| 2112:2 280 | BC142 20 § 80695 65 MPSASE 25 ZTX504 26 2N3823 %
18V: 15, 2226p.47, 100, 220 40p. 5K0-2MQ Singe Gang Log & Lin.  27p | 21°4 449 | BC143 20 | Bossea  es MPSUO2 88 ZTX631 25 | 2N3866 90
10V: 15, 22, 33, 20p; 100 36p. 5K0-2M0 Single Gang D/P Switch 88p | 2708 678 | BC147 8 | eFii6 34 MPSUO5 50 ZTX550 25 2N3903 20
&V:47. 68, 100 30p; 3V: 100 20p. 5K0-2MQ Double Gang Log & Lin  78p g;nioee 998 | sciare 10 | srise 28 MPSUOE 58 40311 80 2N3%04 18
- - £24 1 BF1 MPSUS2 40313 128 2N3905 18
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 411616 1025 | BC1488 0| Bres > MPSUSs 58 40315 55 2N3906 17
100V: 0001, 0002, 0005, 0014F 8 | 0.26W log and linear velues 60mm 4047 750 | BC148C 10 | 8F173 2 MPSUSE 60 40316 85 2N4037 52
0-015,0-02, 0-04, 0-05, 0-0564F  7p | EKQ.500KQ single gang 80p | 8502 998 } BC149 2 BF177 24 QC26 170 40326 62 2N4058 17
0.14F.9p. 0-211p. BOV: 0.474F 12p | 10KQ.500KE dual gang H 811595 126 | BC149C 10 | eri78 28 028 180 40327 62 2N4061 17
CERAMIC CAPACITOR 50V S e e 2P BUSH  isg scis | e 3 | ode i | oamn 2 | e
RAange: 0-5pF 10 10,000pF 4p B N
PRESET POTENTIOMETERS AY-3.1016 880 | BC157 10 | 8F194 12 0C41 a8 40360 43
0-0154F, 0-022,F, 0-0334F sp
0. 1W 5001 5MI Miniature Vertical AY-51013 309 BC158 11 | Brigs 12 042 a8 40361 a5
0.047,FBp. 0.14F. 0.24F 7P | ‘& Horizontal ! e | Av-52376 20| 8Cise 11 | BF196 12 0c4d 85 40362 a8
SILVER MICA (Velues in pF) 3-3, 47, | 0-25W 1000 —3-3MQ) horlz. ierger 10p | MC1488 85 | B8C160 421 en9? 14 0ca4 £l 40408 70
6-8.10, 12, 18, 22, 33, 47, 60, 68, 75, | 0-25W 20001—4-7MQ Vert. op | MC1489 901  BC167A 1 [ Brigs ] 0C45 28 40694 %0
82,85, 100, 120, 150 220 9p each MC14411 ess | BCleeC 12 | Br199 18 0C70 2 40595 o8
250, 270. 300" 330. 380- 390 ARy o MC14412 1080 | BC189C 14 | BF200 32 oc71 28 40603 85
470,600, 800,820 16pench | Mimature Hieh S i make 5% Carbon | Mx4027-2 470 | BC170 18 BF224A 18 0c72 4% 40673 88
T, ook iature High Stability. Low noiss | Meao274 3s0 [ Bciz2 1 | BF2448 30 oc7e 55 2ug07 28
T : MKa1164 1026 | BC177 18 | BF266 0 oC a5 2N as
POLYSTYRENE CAPACITORS: — 2;6‘2675 VAL 1-99 100+ | mKa118.4 2099 | 8C178 17 | erF2s6a 50 0C76 38 2N699 54
10oF o 1nF 8o; 1.6nF10a7nF 10p | /0 2204.7M Ef; g :: R&a-zsu 880 { 8C179 18 | er2568 50 oc77 7 2N706A 19
1204, 4
MINIATURE TYPE TRIMMERT W 22010M €12 8 ap { Sicoisor a0 scie | bas s | o s | Bew 4
2.5-6pF; 3.10pF; 10-40pF 22p | 2%Motwl Fim 100-1MQ  8p  4p | TMs4035 280 | BC184 9 | Br2se 2 ocea 48 2N930 18"
5-25pF: 6-45pF. 60pF; 88pF 30p | |XO.SWEI0-1M E24 8p 8p | TMSA039 280 BC182L 10 | BF461 20 ocsa a4 2N1131 22
COMPRESSION TRIMMERS == wpe:mp(r:.'.?&':f;m Resistorn of each | TMS4045 1083 [ BC183L 10 | BF3361 35 0C140 110 2N1132 22
Mg i s g [T el M EE Bl Em & @ e | R R
100-500pF 45 X R 3
PE2%p 200 12500F B8p | THERMISTORS: VA1034, 1039, | 280CFU 4N 1008 |  BC212 9 | srR39 ] 0C200 25 M105 28
GAS & SMOKE DETECTORS - 1040, 1055. 1056. 1058. 1066, 1087, | 780 P10 660 BC212L 10 BFR40 28 TiP29 43 2N1613
TGS 812 & 813 418p; Socket 28p { 1098. 1100 24p each. | 780 CTC sor BC213 * BFR41 £ TP298 56 2N1670
JACKSONS VARIABLE CAPACITORS [DIOCES |BRIDGE LINEAR ICa [cu7sss a9 | wessrv 170 [TTL 74 7691 8o |1aiee o0
ielectne ( pF with slow L 452 bl 2
100/3000F 180p moonOrve 3485 {aaiie 15 |RECTIFIERS| 02 78] 738 s | Ny aae |mexam [ 7452 30170160 “as
500pF 1850 00208/176 285p |anz15 18 708C8pn 38 | WM10 325 | RC4136D 120 }7400 11 | 7494 a8 | 74191 48
6:1 Ball Drive withslow | gyiog 24 | Plesticcasel B | o0 87 | LM301AP 30 | Sap1024a 1380 | 7401 11| 7495 ag | 74192 48
AS11/DAF  116p  mouondive 348p |gyizg 12| 14, any 29 | 72314pn  3a | M308T 110 | g 206 [7402 11| 7496 as | 74193 48
Dial Orive 4103 C804-50F 10: 15 {gyi7 42| 1ar300y 22 | 933 99 | M3t 88 | SN76003N 170 | 7403 12 | 7497 98 [ 74194 40
6:1/361 850p 25 50pF 1760 | cro3a 187 |A5§0 V:' 7818 pin 17 | tmates 198 | SN76013 170 | 7404 12 f 74100 6§ | 74196 40
Drum 54mm  30p 100, 150pF  288p | Gag 75| gv Wl EPtELH 35 | LM324A 88 | sN76013ND 130 | 7405 13 | 74104 82 | 74136 48
0-1-365pF 246p L' 3x310pF  B895p | oa47 12 2:/23 v a4 747C14pn 70 | LM339 70 | SN76018 148 | 7408 23 | 74105 82 | 74197 48
0023650F _278p  00-3250F 4309 10a70 12| 5a) 00V 44 | 748C8pn a8 | LM348 90 | SN76023 170 | 7407 30 | 74107 20 | 74198 80
F CHOKES OA79 18| 24/200v 48 | 7538pin 180 | LM34® 128 | 5N76023ND 130 | 7408 13 | 74109 30 | 74198 000
1uH 2.7.90.22.33. 47100 200. 470 | OA8) 18} 24,400v 3 | 810 1897 | LM370 375 | Shaeossn 178 | 7409 - 14 | 74110 Ba.f 742207120
750, 1mM. 2.6 510 3Bpeach |O0ABS 141 24,600V g5 | AY-1.0212  sso | LM38O fo|shrerisn 218 | 7410 18 | 74111 6o | 74221 132
43mH_ 100 80pesch 10A% 7| 4a 700y 72 | AY-1-1313a 680 |.LM3BIN s SNTE131 110 {7411 14 | 74116 180 fR2ae 2% gg B8 -
1 N762278 118 | 7412 17 | 74118 70
VEROBOARD 071 015 015 |oass  s| 43/300% 78 [WViioo 3ee |Mams  wa |87 238 17413 37610 To|7s2es Zeofos  1aiss o
- A (copper clod) (plain) | 0A200 9| a0y 108 | AV.15051 148 | LM3B2 180 | sN76660 90 | 7414 30 | 74120 79 | 74249 204 f 05 B 156 26
2 485 395 24p |0a202 8| 44 mo0y 1on | AY.1.6721/8 108 | LM389 93 | spes29 298 | 7416 26 | 74121 25 | 74251 128 (08 22157 Z8
2% X5 B5p 80p  31p | IN914 4 sﬁ/a‘oovuo AY-31270  e40 | LM1458 80 | TAASS0 80 17417 26 | 74122 31 | 74265 63]09 22 | 168 95
3% x A% 55p BOp o No16 8 SA;_ 00V 73 | V38500 30 | LM3900 80 | tan9s0 320 [7420 14 | 74123 35 |74273 2320 10 20 | 160 128
I%x5” 82p 87p  43p | IN&GO1/2 8 200V 78 | av51224a 280 | IMI%0ON 70 | tAn621ax1 228 | 7421 28 | 74125 33 | 74278 220 | 11 22| 161 98
2% x 17" 1090 1360 920 | Na03 6| oyies ' me | AVS1230  aso | IM3011 128 | Tancoia  1se |7622 19 | 7a1z6 3174279 11912 23 Jo2Es 138
a1z Zaop 180p 1200 |iNACO4/S 8| vmtsoiL 4o | AUSI3e  seo | SIS 220 Taaco  3ss | 7423 17 IAED T HR R B i
%x 17" 280p — 183p | IN40OS AY. 159 | 7426 16 | 74132 a2
Pkt;fBBpm! ZWD‘I,g Board zu: |:4|48/7 Z Jiﬁ%é" ::g M26284 750 11BA120s - 70 | 7426 28 | 74136 60 | 74285 396 | 15 30165 75
Stk g o) zenems bise B lume B a5 w)hh Sjum s Ble o
VQ Board 90p | s44 2| R 2V7 « AY-5.3507 418 30 | 7428 8 142 189
Pin insertion tool  120p 3A/100v 16| 30v0omw | AY-53600 1080 mg}gg“‘ 05,’3, ;846451-“2 7430 18 | 74143 280 ;:ggg :g: ;‘75 ;g };i :g:
SBoard 1270p | 3a7400v 5400 XorBX11 280 | 7432 18 | 74144 280
£URO BREADBOARD 0 530p [ 30/a00v 29| Renge: Soret 1 Avraros® 550 | Mcr30a 88 | 18A651 180 | 7433 a0 [ 74145 g2 | 74386 11828 a8l175 110
VERQ BREADBOARD 340p | 3a/1000v A aw CA3011 100 | MC1304P 260 | TBABOO 00 | 7437 17 | 74147 110 | 74367 118 30 22 181 398
" 150 sach | CA3012 180 | MC1310P 175 | taagi0 o5 | 7438 17 | 74148 mo | 74368 12432 27|83 298
VERO WIRING PEN 08 MC1312PQ 195 §TBAB20 70 | 7440 13 | 74150 s0 | 74390 18433 38 1)1 SO S0
Plus Spool  328p R ‘o8 | MC1as5 350 [ToAbzon 260 | 7447 88 |741, o9 | 74303 18a|37 i a0
Spare spool (wire) 80p Combs 7p each NOISE SCR Ccﬁgg;g ‘;g MC1496L 82 1 TBA990Q 270 | 7442 36 | 74153 0 | 74490 198 38 38 1193 130
FERRIC CHLO E Lol * CA3023 170 | MC1596 000 |TCA2700 220 | 7443 80 | 74154 o [75150 120 | 40 28 | 194 166
115 bag Aniydrous 98p + 359 PAP VARICAPS| ThVristors | cacien a0 | MCIZ 090 |Tases | azo |7ess mo fratss as 7220 s @i 13
1 1 200 741 a5
DALO ETCH BE T speron mvamiis | O 8A200v 30 Gl Mo |mcaseor 120 [Toaicon 10 | 744 sk |jares e R e ) A
‘ 2
COPPER CLAD BOARDS saror '3y |9.5A200v3s| Caxes e | UG, S%0|Toaloz2 €78 [ 7447 43 74180 wso |7odnt 28180 9 l2; %
Fibre  Single- Doubls. SRBP ‘Beioa 4o | 24100V 32| CA30AT IO | GewrB 208 | Tomsoso 330 | rdco  us lreree 5% |7sao2 safse  2s|2a1 232
Gloss  sided  sided  9.5x8.5" | pginoy g9 | SA200V 30| EANME M| s ey [Toeees  Cae | jess s ]ide S8 ss 30202 232
6., T80 80p BOp 88106 40 | 5ASO0v 438 1307 trg | MKkS0253 680 |rioeace 128 | 7453 1 | 74163 88 | 74L 63 180|243 232
6"x12" 130p 176p A BAda0v 48] cazosoe 70 | MKSO362 80 Irioeacn  1we | 745i 18 [74168 60 74100 s |73 a8 | 244 156
SOLGEACON PINS HEADER PLUGS TRIACS |gagoov 85 CAS0B) 190 | MKSO398 36 {11074 78 [ 7460 16 |74165 8O Jizo 70|70 a3 e
100 80p; ; CA3085 95 38 | ri072cP 128 | 7470 23 |74166 75 |27 s9em
S0p: 200200 Lten3%e; t6pin3%e| 3sagoov 4e'{124100vaze | 2300 %8 Fumssor 1ams | TOTIR 138 | 7472 33 l7eles vee |iaa e e 401248 190
DILSOCKETS | EDGE 3ns00v 50 120300V 89| Ci0o0aa  aes, | MMS7160 820 {1iomicr sz | 7473 19 |74170 @8 |igs  s2s| 78 40269 1s0
(TEXAS) Low Wire | CONNECTORS: Sﬁl%‘\; B4 | 13A800v 120 | CA3I23E 200 | NESIS 80 | 1 082cP 98 | 7474 20 |74172 380 fL121 180 gg 151 i
aoin "1 Wrap | (Double type 8800V 108 | BT106 180 | CA3130 s [NES 39 ToBICr miipiziie S as iAnna e ii2a ses] op 43257 110
pin Op P 1 .156 CA2140 70 TLO! -
Tdpin  12p  3Bp | 2410 vey stp | 124100V 60 | BTALE 180 | L UOVS g8 | NEoss 188 uaatro  1em | 7480 40 |74175 88 [34G 90 38 1255 A0
16pin  13p  48p | 2,15 wey 9gp | 124400V 70 | 2 B0 22 | 1€L7107 o78 | NESSS 20 | ;aA180 198 | 7481 70 [74176 80 9} 104 259 60
18pin 16p 820 | 2«18 way 116p 120p 12A800V 118 Ti€a 3 ICLeo3scc 33 | NESSBDD 80 | 7n414 90 | 7482 49 |74177 a8 | 74500 so0 | 92 89 | 261 450
20pn 220 66p | 2,22 way 130p 138p | 16A100v 20| TICAS - 28 | cunhact S88 | neseo 326 § 7na24e 120 | 7483 49 |74178 60 |SO4 73193 89 266 52
22pin  28p  70p | 2425 wey 149y 180p | 16A400V 105 | 2 ICM7215 1080 | NESB1 398 | zna2se 418 | 7484 80 [74179 o000 1S132 38095 116 273 244
24pin  38p 78p | 2x30wey 170p . | 16ASO0V 120 | ZNSOB4 3B § clos 0 e | NES62s 410 | 2n103ee 200 | 7485 70 |74180 so |5t 280 | 96 138 |27 250
28pin  39p B8Bp | 2,36way 194p — | 25A500V 236 iCM72168 1050 | NESE4 428 | 7N1040e 888 | 7486 18 |74181 118 [S158 824 ] 107 44 {279 68
36pin 108p | 240 woy 210 — 25AB00v 286 | DIAC ICM7216C 1980 | NEGBSA 120 . 7489 130 74182 38 {S188 210 | 309 66 1283 192
40pin  BOp 109p | 243 way 232p T2B00D 120 |sT2 20 f ICM7217A 7 NES66 160 7490 30 74184 .138 |S189 188} 112 85 {290 128
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NEWS:Digest

WATFORD ELECTRONICS
HE DIGITAI. FREQUENGY METER with a Difference

“0-150MHzin 5 ranges.
* large 8-digit display for high accuracy

‘ Period and time interval facility.

“ Unit counter up 10 99,999,999

© 10MHz crystal timebase

‘ Hold and reset buttons plus built-in PSU.

All these 1ea|ures and more for less than half the price of an ordinary frequency meter. The
DFM2000 has all its components including the displays, switches and transformer mounted
on one double sided PC board. Assembly is simplicity itself especially since interwiring has
been eliminated. This is a high quality design and will make a truly professional digital
frequency meter that any constructor will be proud to 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

LS ” © | switcwes subE2sov; N Today and Hobby Electronics
OHIO SUPERBOARD il Locoie 2502‘;-“ 1A DPOT c/over 15p we occupied the biggest stand
Oniy £188.00 { -oest 34p { V2ADPDT 13 in the show, much to the dis-
DPOT 38p 4 pole 2-way 24p f f .
Yes, we are now selling this popular single board apolean/oft  Bap | . may of one of our competitors
microcomputer at the giveaway price ot £186 go. Due :p;mglo.d.d oo who was displaying its wares
to the recent devaluation of US Dollar agaimst £ Sterling, SUB-MIN TOGGLE PST on/off y .
we have been ;bbe to purchase Superboards gt lower SP changeover  58p SPDT c/over  85p. from a Cupboard opposite us.
price, Naturally, we wish to pass this price advantage on SPST on /oK 54p DPODT 6 Tag 85p We dld a bl‘l Sk trad e 1 n
10 our customers. Superboard Il is supplied fully SPST trased 85p MINIATURE a s
assembled and tested 10 Briish TV specificaion. Also DPOT6tags  70p | moniarlRE magazines. In fact we couldn't
included at no extra cost 4 manuals and a Cassette with DPDT centre off 79p H _
programmes. Requires +5V at 3A and 8 Video Monitor OPDTBased  115p | poonioMake 159 stock up the stand qulc.kly en
or TV with RF Convertor 1o be up and running. (Data ush Bre L ough to keep pace with de-
_sheet supplied. We can also supply the RF Conventor ROTARY: Make your own multiway Switch. g
ana Power Supply n Kit form o cady b} Adustable Stop Shafting Assembly, Accom. mand. AF"()]OgleS to anyone
8K Microsoft BASIC in ROM. 4K Statc RAM — on modate up to 6 Waters 75p
BOARD expandable to 8K. Fult 53 Key Keyboard with Mains Switch DPST to fit 34p WhO wasn'’t at.)le to get the baCk
Upper/ Lower Case & User programmability and a lot Break Before 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. bp/ 2 way da
at our retail shop. 47p y
Specially designed afractive fibreglass case (VDU Unit Spacer and Screen Sp Did you see the Hobby Elec-
can be mounted on 1t) £26.00 ROTARY: (Adjustable Stop) . -
f’owe:‘Suppiy Kit with RF Modutator €21.75 1 pole/2 10 12 way. 2p/2 to 6 way. 3 tronics’ HEEOT gomng thf?UEh
Extra 4K of RAM £35.00 pole/210 4way, 4 pole/2t0 Iwav  41p its paces‘) Shame on you i you
: AC. 4 A L g . 3
QAT OATs A, S0 didn’t. Notice how Remcon

CRYSTALS | Teansronmens wrsrin 207v, | ALUM. | PANEL (from whom you can get
2 .
a55KkH; 383 |- 3¥Z%GV5°A5<¥J"§E%"V“"§X%V » msaA BOXES METERS everything except the elec-
L [ R AT VN2 AL NS o o5y | VML o | s tronic components) killed two
(o a3 | 12Vi45v-13aasv13A bv128 6vi 28 | g d S birds with one stone by using
1 6MHz 323 | 12V-5A 12V-6A; 15V-4A 16V 4A: 20V-3A | vixSvexits” S, HEBOT to carry inf tion
o, 3 32\\/1"A3Asv 1.5A 6V-1.5A; 9V 212‘3:: (§8p1p§‘§) 72 0!05uA f ryhln om;]a !
1.8432MHz 362 : BV-1, -1.6A; 9V. A g 72

24576MHy 362 | 12V-1A 12V11A, 15V.8A 15V-BA. 20V.6A | apveive 70 0js00%A leaflets roufnd t }? gathered
3.2768M 323 %XSASVAAMA 9V25A92ngp5(:5‘f2p\/&§)A 4x5%x1%" 88 | ggmay throng. In fact, there was a
357954M 195 | SOVA: ; 9V-2, -2.5A, 12V- 42/x2" 72 i

2000MHz 280 { 12V-2A: 15V-1.5A 15V.1.5A, 20V.1 2A 20V- - | xaxor 88 g;gm‘: profusion Of. throngs of all
4.032Mh; 323 | | 1.2A: 25V-1A 25V-1A; 30V- BAailz)V-kgg | B2 108 pn shapes and sizes throughout
4.433619M 135 P (50p p&p) Ix6x2%" 185

50::,"_2 358 |oova 122v 4A 12v- ;A 15V-3A 15V-3A. B:g:gu’ 185 g?gOmA the week at all of the stands.
5.185M 323 20V-2.5A 20V-2.5A; 30V-1.5A 30V-1.54; 10x7x3" 21

6.5536M 200 ]| 40V-1.25A 4DV-1.25A: 50V-1A 50V-1A 850p &4’.‘2,3” ,,‘5’ 0-2A Thm"g membqrs could.be SEen
7680M 323 | (60p pBp). (N.B. p&p charge to be added above | 12:53° 218 § 325V spending their pennies and
8.86723M 323 1 _our normal postal charge ) 12863”2688 | §300v AC flashing their cheque cards for
9.375M 323 &

100MHz 323 VOLTAGE REGULATORS i bags of components, HEBOTS,
Tow 302 | WIS 8 o r‘OPTO 475p each radiometers (I bought one
142181MHz 300' | 12y 7812 145p 1912 2200 |[ELECTRONICS myself), breadboards and

2 18V 7815 1 z

18432m 323 | 1gy 73'3 1::’; | LeDs with Ciips 4%x3vx1 " books.

200MHz 323 | ya 70220 Prastc Casi TiL209 Red 3 0-50u4

27.648M 323 BBy TIL211 Gen 17 0-100uA

28 OMHz 323 5v 7805 65p 7905 75p { TIL212 Yei. 18 0-500uA

100.00MHz 323 12V 7812 65p 7912 7Sp | TIL220.2" Red 14 595p eech

[ 15v 78!3 65p 7915 75p | 2 Green, Yellow

ETI Projects: 18V 781 85p 7918 75p § or Amber 18 h

Parts available | 22V 7824  85p Square LEDs. Red, 7 Segment Displays

for: Click 100mA  TO92 Plastc Casing Grn.. Yet 36 TiL307 875

e 5V 78L05  30p 79105 88p | TiL32infraRe B8 TIL312.3"CA 108

6V 7862 30p ¥ L3133 CC 108

DFM2000 gv 78ls2 3op _ fsa00 265 TIL321 57 CA

Frequency 12v 78012 30p 79112 e6p. | OCPT1 120 TIL322 5" CC

Maeter, 15V 78L15  30p 79115  65p ggséf :g 53347 g::gﬁ

DM900, LM30OH  170p  LM327 270p f3ns777 45 (L7476 CA

Audiophite LM305H 140p  LM723 3sp FND357 Rod

Amp, 60W LM309K 135p+  TAAB50 50p ISOLATORS T

Amgiifior LM317K 350p  TBAG625B 9sp }7a 48 5" Croen CA

5 Send | (M323K 880p  ToA1a12 150 friiiiy)n 55

SX'E“:.“‘;;‘ LM;;ZN 240p  78HOS5 +5/5A888p f1i 114 . 95 LCD 3% Digit

LM326N  240p  78HG +510 +24 g

foritt._ . . 550p AUSAY] 110 LCD 4 Digit
= -

293 128 | 2006 68 | 4045 145 | 4097 372 | 4516 195 | 4549 378

295 185 | 4007 15 | 4046 66 | 4098 99 | 4518 52 | 4553 398

298 188 | 4008 55 | 4047 87 | 4099 145 | 4517 382 | 4554 150
324 240 | 4009 30 | 4048 58 { 4160 78 | 4518 83 | 4555 a6

325 290| 4010 27 | 4049 28 | 4161 78 | 4519 55 | 4556 a4
326 294 | 4011 18 | 4050 33 | 4162 78 | 4520 63 ] 4567 365
327 288 | 4012 14 | 4051 a8 | 4163 78 | 4521 228 ] 4558 105
347 1481 4013 35 | 4052 a9 | 4174 82 | 4522 149 | 4550 375
348 186 | 4014 65 | 4053 a5 | 4175 90 | 4526 65 | 4560 210
352 228 | 4015 63 | 4054 110 | 4194 90 | 4527 83 | 4561 85
53 2281 4016 25 { 4055 99 | 4408 670 | 4528 82 | 4562 375
65 65| 4017 60 | 4056 110 | 4409 670 | 4528 145 | 4566 185
366 651 4018 60 | 4057 1650 | 4410 670 | 4530 85 | 4569 180
67 651 4019 32 | 4059 480 | 4411 695 | 4531 135 | 4572 26
368 66 | 4020 70 | 4060 90 | 4412F 1250 | 4532 67 | 4580 595
3713 180 | 4021 §2 [ 4061 1200 | 4412V 1050 | 4534  §75 | 4581 297

378 184 4025 15| 4067 280 | 4422 426 | 4541 135 | 4585 105
379 215{ 4026 100 | 4068 15| 4433 780 | 4543 188
384 86| 4027 35| 2069 15 | 4435
3% 208 04070 15| a4s0 1275

4029 54 4071 15 4450 260
395 218 | 4030  s0] 4072 15 | 4451 220 ILP MODULES
396 215 | 4031 150 | 4073 15 | 4452

399 230 | 4033 95 | 4076 57 | 4450v 240 Full range of these tully guaranieed

445 150 | 4034 199 { 4077 15 | 4501 16 moduigs available from slock at the
447 144 | 4035 80 | 4078 15 | 4502 57 ILP's advertised prices.
430 180 | 4036 325 4081 15 | 4503 42
668 182 | 4037 100 | 4082 15 | 4506 46
669 182 | 4038 108 | 4085 52 { 4507 35 |  RF MODULATOR 250p
50 Wideband modulator for computers
47

P

Jackanory, Jackanory . . .
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TTisby TEXAS 74251  140p 4018 89 | 93 SERIES VEROBOARDS  , TRANSISTORS | BF259 38p | TIP29C o | 2N3054 65p 40361/2 4&5p 104, 400V 200p
ja00  mp 14259 280 4019 4% | g3 160p (oo dagy | AC126 75 | BFRI9 2% | TIP30A a8 | IN3055 a8y | 40364  120p | 29A 400V 400
74500 e0p 14278  290p 4020 100p | 9302 175 | 25x3 75" a3p| ACI27/8 20p | BFR4O 26p | TIP3OC  60p | 2N3442 140p | 40408 70p
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7408 18y 74365 1 4026 130p | 9316 Z5p | 75X 179" 2900 sop| AU107  200p | BFX30  34p | TIP3 114p | 2N3704/5 12p | 40673  TSp
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722 22 7451 a2 P Lygi3is  soop | NEses 155p | BC212/3 19p | BU205 200p | TIP147 - 180p | 2N4123/4 Z7p | INS14 b
2423 34p 74513 aop 2043 v | Av513174 775 NESG7 1750 BC21a  12p | BU208  200p | TP2055  78p | 2N4125/6 27p | INO16 3
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7426 aop 74515 as  AME 1I0R 1 Gyaee 700 | RCa15) aop | BC327  1ep | E300 S0p | TISA3 - 3dp | ON4427  90p | INADOI/2 Sp
e 3 74520 2wp 4087 100p | 3B Py M o 5337 1en | E308 s0p | TIS93 30p | 2N4871 @0p | 1N4003/4 6p | THYRISTORS
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7476 3sp 7418123 70p LM377 175p 072 Fess BF2568  70p | R20088 '200p 0p | 38204 100p | 6A 10OV 100p 14 B8R BOp
7480 s0p 7415124 180p 4093 o | 0380 7% | o074 1508 BF257/8 32p | R20108 200p [ 2N2926 9 | 40290 250p | ga 40OV 120p .
7481 100p ;:g:gg sop 4008 22 LM3BTAN 160p U081 a5y TIP29A  40p  2N3053 30p 40360  40p
A b a5t g 4036 wmp | D100 2 ioe2 ‘g WEMORIES - At so0p | SOV PROFILE DIL SOCKETS BY TExas
7415133 340p > =
Ti 1@ A se 40 o7 | M7 o || 50p | 21078 500p [ AY.51013P 400 | 8pn 100 180m 22p 24pn 30p
s 745138 7sp 4099 200p | HOS 994 o 200p | 21112 225p [ IM6402 500p [ 14pn 11p 20pin 25p 28 pin  38p
7489 175y 745139 78p %:8? ?32: 7T 08 ﬁms??s 200p g::gz go;w TMS601INC 400p | 16pn 12p 2pn 28p 40 pin 48p
741514 3200 B
RO Tasie Teon 40102 mop | M748 ap | UoNetss 32 | diian 800p | CHARACTE
7492A  aen 7415148 175y 90103 1m0p | HEL] o Sio00s 100p | 4027 375p | GENERATORS WIRE WRAP SOCKETS BY TEXAS
74934  0n  7415151 toop 40104 29y TMa009 700 X§220§ 400p 4044 3257ADC 290p 8pn  30p 18pn  70p 24pn  90p
7494 Bap 7415153 eop 20105 %ep | Sl 1300 ;Rgz?' 400p | 4116 900p [ MCME576 €10 | 14pn  40p  20pn TS 28pn  110p
74958 70p 7415154 200p 3010 :"‘; 1M3914 2%0p | xR2216 orse | 2% gx ROIZGIIUC. . 600p | 16pn  SSp  22pn B 40pn 1409
RO-3-2613L.C. 650p
T e e ew 40i08  anp | Mal30 120p | xA2240 a00p | 725201 325p | SN745262AN  1350p | SUBMINIATURE ANTEX SOLDERING
a9 1oy TN XX w09 100 xcc:ilsgf’ 150p | 2vat4 %0p | 82516 325, SWITCHES JRONS
74104 eer 7asi sop %0110 300p | MESGE w0y | D¢ 1aen | ROM/PROM KEYBOARD e Cala 00
74105 g 7405160 130p 40'14  250p | g0 1 oot 400,'35" 71301 * 7 ENCODER et g | oxiw T
7407 3an a6l teop M1 100p | SO0 100 | DNAZ5E 745188 J2en | AvE2376 e | S00T Son | consw D)
745162 1a0p 4502 120p 200 | 2u1034E 200p | 74 5p DPOT 0 | y75 a1sp
74109 55p 4503 700 MC3360P 120p 95H90 800p 748287 350p - DPOT jcentre off)  85p R
74110 55, 7415163 100p WIK50398 7500 1 745387 350p | TRANSFORMERS SPARE BITS
Jan1 70 7415164 120p 4507 S5 11c%0 140% | az470 850p | (prim 220/240N) Pushtomake 3% | C/CX/CON a6p
GHENE< i e DGR e smop| 588 00 stn | Kenngsros | 20
74118 130p X 745571 650p | 909 75mA  92p SPARE ELEMENTS
74119 210 7415173 110p o ‘:‘: 1A +ve —ve 828137 750p | 12012 100mA 958 | g pppepT  18p | C/CX/X25 180p
74120 110p 15174 110p. 352 5V 7805  60p 7905 0p | 93227 a00p | 0120  12500mA 280p | RocKERSPST 28p | CON 200p
74121 2mp 748175 110p 431 2886 | oy 7812 60p 7912 700 | 93236 650p | 025V (5vA) 250p | \waAFER ADCOLA 1RONS
74122 agp  741518) ot ‘3009“» 15V 7815 80p 7915 Mp | 93446 650p | 9091A 270p" | 1p/12w 4sp | K1000 §50p
24123 asp 7415190 100p 18v 7818 60p 7918 70p | 93448 1000p | 12V 24 3509 | 3p)4w a5p °|. K2000 550p
74125 s8p 745191 100p 9518 100p | 4y 7824 60p 7924 70p 0.12-15 4P/3W asp: s
74126 eop 7418192 100p 4520 100p cPus 20-24-30 1A 3400 | 5p ew a5 | VEROBOARDS
74128 7% 7415193 t00p 4521 2500 | 100maA 70-92 1600 €121 1501514 265p° DIP Breadboard
78122 7sp  74LS195 taop 3270 108 | sv 78L0S 30p 79005 70p | 26504 £20 | Piease add 50p plp charge 415 %6.15 270
7415196 120p 4527 1509 | 43y 78012 30p 79012 70p | 8502 gio | TE § ¢ CRYSTALS - p
74136 50p 4528 1 10 all marked * above our nor. (Suitable for 20 X 14 pin or
74138 7sp TAS197 120 220 MOB | sy 78L15 30p 79015 70p | 6800 19908 | mal pap charge) || Ll 3200 | 16 % 16 pm0ILICH OIP
74137 sop 7418221 180p .50 OTHER REGULATDRS  TBA6258 1200 |6 e d Breadboard as above with tracks
LR 7405240 175 80p o 8080A 550p 1.008MHz  370p
s 50p 7415241 1759 4563 450p tMng 135p  78HGKC 7250 | goees 1400p | RESISTORS High 32768MHz  350p | for 31 way connector 340p
74145 s 745262 1rop 0356 7 | (ST o e Van | 1sB0s0 1100p | S@b5%E12 3579545Mrz 200p | O Boards for 1Cs s
ey vwe T4S263 1 40 2w | g S Twos . soop | 20 05 i o ey [
. 2804 1250 |. 8.867237MHz
;::gg :509 32@%}2 1950 4050 40p | OFTOELECTRONICS YW 10R 1M Tp/Spcs | 10 TMH: 350p | CONNECTOR PLUGS
TA o 7asoer ey 3383 % | vy 45  ORPGO %0p | EPROMS ore valve 18MH; 300p | 31 wey Flug pop
7415 % jaisaas 1aoy 584 3o | oce71 130p . ORPBI 90p 11024 500p | %WIOR1OM  Sp/3pcs | 26690MH;  210p | 31 way Socket 1o
3 0p 4724 280p | geblo T8 2516 €29 | one value 27145MHz  210p | S100 Busboard €12
74154 100p ;:Légds 800 u01s ooy 1 0p Top 2708 800p
oA ;‘: isoes Tagn 0085 200p ﬁg;?*so';‘agms SR00 sop | 2716 €29 | Minature Presers EDGEBOARD CONNECTORS 0.156" PITCH
74187 7405257 1205 20997 % | ucrs  yo0p T2 90p SOOI 20 2% 10 way 2x22 13
op  THZ20T 1 1ari voop | ACTIE SUPPORT Carbon Track Pots 215 o 1000 5500 nay 3P
74159  190p A 60p 14417 1100p CS: 190p TiLH16 90p DEVICES 5K-1M Log or Lin 2‘,‘BMY 1200 % 25 way 160p
Hee @ & e :gg: 14433 1i00p | LEOS 3245 400p | Sngie 30p M
T8t 45273 17% ey B i W 1000 | Sirglewnt Swrch 809 | counTeRs
74163  100p 7415279 90p TIL209 Red 13p  TI222Gr 18p 6821 P 7aC925 475p JUICEECL
CD22100 350p 500p | SLIDER POTS 60mm Track MC4024 3a2s
74164 120p 7415298 249p 55,4, 211 Gr 20p TiL228 Red 22p 6850 74C928 600p i2
s 8 7415324 2008 01 700p 500p | LIN 5K 10K 50K. 100K CM72168 €20 MCa044 325p
3op 7415324 022102 009 | TL212Ye 25p MVE491 TS 120p 8205 320p sop ([ ICM72168 e 10116 708
e 12m il joon NTERFACE 21 6Red 8o Cwe ¥ | 8212 225p | 10G 10K 80p e 10231 sop
74167 200p 14 00p i, DISPLAYS 8216 2250 ZN1040€ 700p
m;g 2800 1A5367 :gg'; OMB123 178p | 3015F 200, NSBEST 570p 8224 400p
450p MC1488  100p DL704 140p T3 600p 8228 526p
s 1;«:: ALsazs 1 YEI4BT 100p | 0707 g 1o Ta2/3 o 8251 ‘;g SPECIAL OFFERS 70 31.1.80
7417 7415378 200p 350p ‘
M7 sy 14530 teoy 210 18w | 0GR zzme L0, G| 35 %% | 555 £18/100 7805 £5/10
74177 0p 74393 1809 75i84  1yep | enp3sT 120p  ORIVERS 8259 1a00p | 741 £16/100 7812 £5/10
74178 16op  TMSHS }‘;‘;g 75182  230p | FND500 1200 9638 200p 80P 10 esop | 211413 £4.50 7905 £6/10
;::g? 1;1: 7815669 1009 ;gggg 300p | FNDSO? 120p 9%7No . 200p Z&gggn 1:5509 2708 £6.75 7912 £6/10
ez sy TASET0 A0Gp 7o Seb | Wanitdy  rem  Uonaiss  aamr | mcisarz Noe | 2716 PlusSVony)  £21.00 PBP +VAT Extra
184A 150p 4000 SERIES 75361 300p -
;::gg 150p % :7&:‘ Zgggg 4005 :::3‘5?)"106":025 o S :gg:gBSOARD {R) SOLDERLESS BREAD- 1RS KE; K_EVPAD £4.00 COMPUTERKITS
7:\58 328 4002 179 75451 2p (Upto 3 x 1‘,‘ pin IC’s) . Socket Strips/ Bus Strips / Binding Posts mounted {J:(FedMovmcl:t?r)s £€3.75 A D I K”Ed,’) 00
;4:3? %0p 4006 %p  75431/2 96p EXPE50 36" x 24 £3:60  on sturdy base plate Reed Switches (12VA) ~ £0.25  SERIALJ/P VDU INTERFACE KIT £56.00
90p 4007 18p 8126  280p | (UPtolx40piniC) PBE 6 14 DIL ICs £9.20  LOGIC PROBE £18.00  ELF Il MICROCOMPUTER KIT £79.95
74192 e0op 4008 80p 8128  300p EXP300 6* x) 1 €5.75  FB100 10x 14 DIL ICs £11.80  MULTIMETERS ELF Il WIRED AND TESTEQ £99.95
74193 %0p 400 a0p 6795  200p (Ut0 6 x 14 pin ICs) PB102 12x 14 DIL ICs €22.95  SUPERTESTER 68DR  £33.00  GIANT MONITOR BOARD KIT FOR ELF Il £35.00
7o w400 s0p 6797  200p EXP600 6" x 24 £6.30 P8I0 24 « 14 DIL ICs £34.45  MICROTEST 80R £17.00 4K STATIC RAM BOARD FORELF Il £69.44
e g ﬁ\; 17p BILS95  140p {Up o 1 x 40 pin DCs) PTB104 32x14 DIL ICs £45.95  TMKS0D £22.00 © ASCIl KEYBOARD KIT £50.58
s = 40: 2 x g:tggg :x TGS {The above boards are suitable for all DiL iCs.) Pocket multimeter €4.75  (Please add 75p p&p 10 ail above items)
;::gg :Sov 4014 84p 811598 140p 7 .
14199 .;)8 401§ 84p 9601 110p 1spm g_so 4 £2.90 We carry a large stock of 74 and 74LS TTLs. CMOS. Linears, Memories, etc. and can normally offer
74221 160p :g:g :: gggg fg (@ 75 4Upin £2.90 ex-stock delivenes. We welcome inquiries for volume quantities both from local and overseas buyers

VAT RATE: Please add VAT at Please add 30p p&p & VAT TECH N M AT' c LT D

15% on total order value.
Government, Colleges, etc. Orders accepted 17 Burnley Road, London NW10
Pl e (2 minutes Dollis Hill tube station) (ampie street parking)
ease send SAE for list CALLERS WELCOME Sovwiny 1030430 | Tel: 01-452 1500 Telox: 922800
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Access and Barclaycard accepted




Switches any apph
ance up to 1KW on
and off at preset times
once per day. Kit con
& tains AY-6 1230 IC
L g 0.5'" LED display
Mains supply. display drivers. switches. LEDs,
triac. PCBs and full instructions
CT1000K Basic Kit £14.90
CT1000KB with white box {56x131 x71mm]
£17.40 Ready-buit £22.50
[ 1yl
Based on the ICL 710
This kit contains a PCB res-
IStOrs, presets, capacitors,
diodes. IC and 0.5* liquid
crysial display
Components are also in-
cluded to enable the basic
DY kit to be modified to
Digital Thermometer using a
sihgle diode as the sensor

Requires a ImA 9Y Supply‘
[PP3 battery).
[ ISPLA
0.1 Red 9p DL727 0.5
0.2 Red 9p 2-digit CA
0.2" Green 12p £1.50 v

0.2" Yellow 12p
0.2" LED Ciips 3p
Square Red 20p
DL304 {gin compatidie with
DL704)0.3" CCRod ..

DLB47/0L850 {pin compatinle
with DL747 /7500 08" CA/CC
£1.%

*SPECIA #{LT4 Opto kialatar

Ya W 22 ohm 1OM E12 Senes
Pack of 10 {one value) 10p

10 Packs {10 values) 80p
RiN
400V Plastic Case (Texas)
S| 34 4%p 164  90p
8A  58p  20A 165p
124 70p 25A 190p
\ 6A wnh trigger 80p
\ 8A rsolated tab 82p
Qiac 18,
NTS ARE BRAND
D ABO PR
0
v §

556 Timer 1p

741 Op Amp 18p

AY-5-1224 Clock ~ £2.80
AY-5-1230/2 Clock / Timer £4.20
AY-3-1270 Thermometer £8.20
ICL7106 DVM (LCD drive) £7.00
LM377 Dual 2W Amp £1.45
LM379S Dual 6W Amp £3.50
LM380 2w Audio Amp 80p
LM382 Dual low noise preamp £1.00

LM386 250mW low voltage amp 75p
LM 1830 Fluid Level Detector
LM2907 f-v Converter

LM3909 LED Flasher /Oscillator 55p

LM3911 Thermometer £1.20
LM3914 Dot/ Bar Driver £2.10
MM57 160 (stac) Timer £5.90
MM74C911 4-digin display controtier £6.50

MM74C915 7-segment-BCD converter 96p
MM74C926 4-dignt counter with 7-seg outputs
£4.50

S5868 Touchdimmer £2.50
$9263 Touchswitch t6-way £4.85
TBABOO 5W Audio Amp 58p
TBAB10AS 7W Audio Amp 85p
TDA1024 Zero Voitage Switch £1.00
TDA2D20 20W Audio Amp £2.85
ZN1034E Timer £1.80

All ICs supplied with data and circuits. Data sheets
only

hese KITS form useful subsystems which may be
ncorporated into larger designs or used alone. Kits
include PCB short instructions and all com
ponents
TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3811 IC to sense temperature (80°C
max) and triac o 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 motors, lights, heaters, etc
from logic Opto i1solated with zero voltage
switching. Supplied without triac. Select the
required triac from our range £2.60
BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10-
element LED display as a bar or single dot. tdeal for
thermometers, level indicators etc May be stacked
10 obtain 20 to 100 element displays. Requires 5
20V supply. £4.75
BURST FIRE/PROPORTIONAL TEMPERA-
TURE CONTROLLER
Based on the TDA1024 Zero Voiltage Switch this”
kit contains all the components required to make 3
burst fire” power controller or a proportional
temperature”’ controlier enabling the temperature
of an enclosure 10 be maintained 10 within 0.5 C
15KW £5.25 3KW £5.55
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Spectral density

£(n@B/H2)

a— 9 dB/0ctave

Standard Crystals

Thomson-CSF can now offer
ovened crystal oscillators, type
PMT P5, with ageing rates as
low as +5 x 10-10 gat 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 d8/ Octave

f(kHz}

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 + 5q,
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.

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 SE15.



. TERMS, VAT. CWO. Cheques atc payable to Greenbank Elecironics. Add VAT (o VERUBTANS
_G reenbank all prices at 15% except wherc slated otherwise. Post etc: UK 30p [+5p VAT = QUARTZ 0.1 iR comper
G Bl Blatonits 35p) per order. Export: NO VAT but add 30p (Eire). 75p (Europe) and £2.50 zwxl“m;-t.’q T4p
(Dept T2E) 92 New Chester Road, New Ferry Bsewhere. 22.760KH 2% 3 I s3p
Wirral, Merseyside L62 SAG [Palys. universities, govt depls. elc can telephone their orders for immediate A B2 b wexy 62p
(Tel: 051-845 3381) despatch on account ) 1000 Kie e | B E's-;:
2000 Kiz £ Sori
c M os These cut prices for Amateur Users and Export. Note: industrial users — quantity 204.8 02 E:g ;:":TT“ [Z'fz
prices available. Mosily Motorola. RCA 262,144 Kz £3.92 e £314
& h wo  15p w2 T | Mm @150 | 19 £268 | 431 €145 WI2KE £3.82 "~ 8.1* Plainboard
. - Py 11p proy asp prots @ | Mz 50 B2 0.2 3125 Kie 392 no strips)
o 17p 044 90p WM 190 | 4 TBA 454 €503 4550 Kz £4.95 JYr 99
05 £1.05 o5 0145 | me  f105 | MB g3 | 46 €363 | LO0ME 0382 § Jwexs e
007 1% 06 £1.28 0% £1.05 M3 £7.93 453711 £13.23 1.008 M £392 PRI £1.56
\ 4008 87p 047 87p 09 f3n 440 £11.58 4638 €128 1.280 Mtz £3.92 Tormsal s £1.50/500
¥ - 00 S0p M 58 o% cijo | 49 f267 | K3 9p 1043z Wu £362 | voorbad  £1.17
~ — Q10 50p 4049 ap 0% £145 | M5 £267 o4 g4 2000 Mz £3.62 OF woadbeard  £291
— pasarn o it P 18p 4050 asp w061 N/ | MR TBA 4543 €159 20071 Mz £3.23 Spot faca cattar
g i I T €51 1 0100 £250 | W6l £218 | 449 €369 LASTS Mg E362 | Puimutionwel €120
e w3y w2 12p Q100 £1e1 | MR £242 | 4582 £10.55 2,500 Mz .82 -
: } 04 B6p 08 T2p 40102 €212 HO0FP €654 4553 £387 256250 Mz £3.62 SOLDERCON PINS
e = 015 83p st £1.10 0103 £2.12 “Ww  £3.48 4554 £1.19 3.000 M £3.62 10050p 1000 £3.95
W16 45p 0% .29 01 £1.09 450 £6.95 455 T8p 32768 Mz 3.2
017 89p 0% £1.4 20105 £1.06 4501 17p g u7:2 ilsmmuu.u g;: a/u/%pm- ETS
Two a i H 018 4057 £25.70 0106 61 4502 9p . .
wm ® :v to , u:e umtsuv designed for both e :: 08 tAsO prive u: 450 69p 455 £1.14 402 Mz £3.23 10p/12p/13p
e professional and amateut -prom user. Pt %p 060 €145 0108 €536 2505 £5.71 4559 £3.69 4.096 Mz 3.2 18/20/22 pin
Festures: 021 9p 060 €15.67 W08 froz | 4506 Sip | 4S80 £184 L0 £3.23 18p/20p/ 25
@ Caneraseup 10 14 proms. el 86p 0627 £10.00 0181 £3.39 4507 55p 4561 65p 443619 e £1.25 /28740 pm m
@ Special short wave ultraviclet tube. oz 20p osic1'ool | [roise Rycirio oo ﬂ;: el el S it 1“3"“’ p/50p
i i i 02 0w €. g i .
@ Erase time variable between 5 and 50 minutes in 5 minute steps o g: 0% NS OB 6140 G £138 iS58 €238 4,915 Wz 32 Wssrtion force £8.50
(preventing pver exposure which may shorten prom life}. 0% £180 0% sTp 01U £1.18 512 81p 4569 €257 5.000 Mz €2.23
@ Stiding tray carries proms on conductive foam e P 067 £3.80 051 148 | 4514 €285 57 25p 50568 Mz £323 ‘5&5,52:“ 1Cs “
@ Safety interlock switch prevents the timing circuit from operating 0% sip 068 22p 460 £1.08 4515 £299 4580  £5.74 S.120 Mt £3.2 29p/4%
and switching on the tube with the tray open 03 29 063 20p a6 €108 | 4516 €108 5‘&5] E29:1 :gx n.g 0P-AMP
® “'Mainson’ and "Tube On’ indicators oD S8p 33“] ,ﬁ” ::g ‘é:: g:; Eg 4583 75: 6144 Mz g'n M {AN Mini dips}
@ Smart textured case. ) .“2 SS o7 2|g a7 £108 4519 Sip 4584 43p 6.400 Mtz £3.23 ug]l:: 35p
@ Complewe instructions supplied 0 045 on 21p ars 99p 50 €108 4585 €101 655360 Witz £3.23 WA T4 [Toxas) 2p
Supplied complete with mains plug and flex oM £1.9% «r5 23p 4% gros | A2 £1.88 4595 0120 7.000 Mtz 3.2
' 0 a6 #5p | e £ess | 42 08 | 487 £232 1168 M 3.2 4 DIGIT LED DSPLAY
Medel UV141. Price £77.70 0% 1245 on 23p M09 £6.59 4524 W/S 458 255 7.600 Wt £33 Wultiploxed. commen
g g . 437 E1.00 4018 21p Mi0 €573 5% £1.08 459 £6.%5 786432 Mz £3.23 atiede, prime quality.
' imer 1 4521 £1.52 A E
Also available without timer as B o ﬁi g?, mllZW S'i'g sz K a0 £LIs 8.000 lﬁ-u ag B 81 090 £4.25
A L] £2.45 P 4 . L KSB 5881 £5.75
Model UV140: Price £61.20 o ngs | 0% 6 | wis o b2 o MoT M 33 L
% 7 .
PROM WASHING: 50p each prom ol k. ¥ e ’ 9,800 Mz £3.92 u,mL‘?,';g-zR"s 85p
74C M3 €129 | 74Cled £1.04 | 140905 €726 | 74002 gepe | JOOOCM 8323 § opeiE 200
. co MPUT E R B 0 A R D s == ;‘Ag £1.29 40165 £1.04 ;ﬁ 54p 1«:9;: £4.84 :%ﬁ x Sﬁ OLT4TE/TSE £1.80
7 4p a3 7408 £4.34 g £1.20
- LooUUL A ) W02 24p | 714CH9 :3: 0178 :?.2'.’ 740968 2 4CR9 £11.93 10.92 gy | P00
The tollowing is an extract from our leaflet ref. "MP4°, which is available 74004 24p 74080 50 s 90 74098 £1.63 740848 TBA 11.000 Mtz £3.92 - =
free on request (a 9’ x 6 SAE helps, but is not essentisl). See o8 24p 78683 859 W £ ‘g Q10 678 0035 12,000 Mz 392 lelsﬂ fﬂl
Microproceasor section 10 the right for board prices. 7400 24p 74095 £1.04 1% E1A0 40011 €£7.13 30096 6ip 14.0 Mt £3.92 “u.l; "':, ™
For many people the wide choice of micro-processors now available presents a c14 £1.41 40107 €622 740195 £1.04 JALH2 743 80097 54p 14.31818 Mz €323 igits l"lB £
aitticut choice To understand any particular microprocessor in depth a uzn 4 HOIH  £4.12 740200 £6.78 TAC914 £1.41 BOCSS sip 16.000 Mz £3.92 -
development system 15 aimost essential. however in_ the past to understand 14630 24p 740151 u'“ 14221 QI'S 140915 |‘.I'|0 2019 £4.43 18.000 Mz [5 ¥x] CLOCK CHIPS
more than one several separate development systems have had to be 1408 24p 74154 €367 1B 6.3 740918 £1.06 829 €193 18432 Wiz 3.2 NS 1288 €2.60
Putciaced o2 Sp | WS £220 | QN4 €173 | TA0Rleinsy | ek £1ss | 200 6362 | wcszs £5.50
The reason that separate systems, one for each processor, have been necessary 74040 €138 4C160 £1.10 740801 54 14092 £366 .13 W £3.23 ey £6.
is due to the fact that individual microprocessors have theiwr own individual T3 54 UCI6 l:l.lﬂ 740002 Slp 740923 [1‘13 Mz £3.92 M 1366 -50
features: in one case to access memory a separate read sirobe and write strobe U0 55: 4CIB2 €110 740003 st 740924 TBA 27548 M £3.922 REN0/E Y FEVLS
is required. in another 3 ‘read/write’ hne is used in combination with a uee 54 4063 £1.10 740904 SQF 740975 £4.84 38,6666 M an X
combined strobe cafled 'valid memory address and phi-2° With some P : L4 : .00 W 32 il
processors, the same address bus can be used for both memory and I 100,000 MKz .
input/output ports’, under the control of a ‘memory request’ or an MODULATORS SWITCH 116.000 Mtz 33 *%:/ﬁ” .75
input/ output request’ control line AT £ wF ons Us L3 A 1620
Naturally, it a development system takes advantage of any of the particular .36 -
unique features of any. particutar microprocessor, this makes it more ditficult to, Yision Modutator ~ £2.50 AC 52215 5/10A remote sanse £63.25 Note: in this section all data books
b A 82218 /51 1 DATA
graft some other unreiated microprocessor onto the same bus at a later date UM1231 UMF CR35 Vision SvBA +12v/1K —12v/ 1R are subjoct 1o (" VAT. For postage

A Universal Micro System provides a basic bus stiucture on which any one

Meduistor wide hanewidin

see Tams’ at top of page.

£78.
Yor compatar sic ] €470 | A€ 218 1 8221 Wtalis —50/0.1A
£84.

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 UMI253 PM Sound Sub 30 jorth Tyussie Libraries
same memory and interfaces to be retained when a ditferent MPU is used carmier Medslator €250 IZ,V,"‘:,',' 4 effcinl. O, GG;) page ﬂFJWS nmbul ACy) Sg
The basic syatem bus consists ol data and address buses lé)gemer wvg lrje)ad arr\‘d . xE a8 c31 page ‘A Gurde 13 SC/MP Programming by
write strobes. By locating the data input {(Keyboard) and output ( in the Or. Drary Jemétron .
memory space then such chips as the B0BO/Z80 family. which normally use MICROPR OCESSO RS l INTERFACE 2] mllflyhm o K!I-l' Ko [31;:
Nput/output ports. @n now be used without any fundamental change to the - BILS85/6/7/8 £1.28 £26 paga NBL Aotureace Guide ¥ £3.45
bus {and as a bonus. users of these MPU's have all the ports entirely free for — 5491 LED driver 50p Oata for 4116 [Mastak) 50p
their own purposes) & ata lor Mi 4118 K
The range of p.c.b ‘s includes boards to implement a memory-mapped VDU, COMPUTER BDARDS 6800 WPY ©%.55 ﬁ“; u’g ls::- data for (M3 9154 ISP-8A/B50) Matiaal) 2;
cassette interface, keyboard interface. PROM programmer. and a number of 114 x 20 mm fbroglass. 6802 WU 08 o 28 2-page data boc SC/9P Il Matianal) 50p
RAM and ROM cards. All the cards are of International Size 114 x 203 mm with goid plaled wige con 6310 {128 x B AAM) £2.97 MOSTEX YOU 80ARD <100 page COP 1802 MPY User Maaval {ACA) £4.50
(4" x 8") except for the larger power PSU A power supply card. This fatter neclor. 68410 (128 X B RAM] £3.75 VAB2 £175.00 45 page Fixed Peinl Bmary Avithrstic Aoulines for
card is sized so that it can be bolted to the side of a standard 4'* chassis module Buttersd SC/MP CPYE7.S5 £820. 6821 PA £3.96 AT ConroBer: Uarts COSMAC £4.50
which is then compatible with the other cards. The cards have a standsrd SC/MP Protohesrd  £5.95 6850 ACIA 308 en CSF SFAIGAEE1 1.50 31 page Fisating Peinl Artometic Rautioos for
43.way edge connector. with one position used for polarisation 80 CPY card £1.50 MC5360 €264 4 013 ART TR 1602 £4.00 DSNAC Pistings axcluded) £4.50
We do not propose o defend the (relatively) small number of bus connexions VOU A ) st £7.50 w02 A5 10134 £4.70 c43 page COSMAC MPU Praduct Guide (RCA) 75p
{42), against such standards as the ‘$100" 100-position bus. The S-100 bus, VDU { of £7.50 6502 €200 Loia £5.50 €15 page COP 1802 imstruction Summary 25p
as it originated in America. is bigger and better  l1i- 1ore expensive_ In the VuB) thres ) £7.95 6520 A B2 oo £5.60 C70 page Usserstaading CMOS BCA) €1.50
same way, a Ford ‘Granada’ is bigger and * “ord ‘Cortina’. but it EPROM Progr ammer CHAR. GEM. KEYBOARD 1 poge COSMOS Pocks! Selactiax Gaide (RCA} 25p
doesn't mean a Cortina isn't good v 1ows — it may even giey) £7.95 COSMAC 1802CE ] " ENCODER €21 page COSMOS Digltal Intoqrated Circts (ACA]  75p
be better value' \’ 4k PROM board |52045] COSWAC COP 102 €10.85 o e e -
The Intematicnal Size ~ i 30U 19 rack . COP 1864 [3) ¢ REVISED 780 DATA PACK £14.95
systems. These s—\ . and 3 variety of & PROM beard [27083) STATICS Mlostty 450nS]  MowT ) o The coxtonts of this dafa pack have chamged. 1 paw
“ ot\",  ustomising their £7.95 2101256 x 4 25 pnosis {50 Uppercare) €8.95 includes data in Bound volumes, 280 2130 cevers seme
s way f'm-' s the firm 'R.S 2 RAM board [21028) 1K- ;:ﬁz-zls:x} §";’: e it dhor micraprecassars 33 well, Regratiably e books
B & sulty. B —256 x 1. ¥ £ canaa! be sappked separataly. as wy are Jeccod te b
asd Nt * o . — & AN board (2114) 1K 212-256x 4 2 NEBE O e packs complete. el =
< A ot he purchaser x £7.95 241K x 4 AN i tr 180 £275-page 180 Programming Manual
at®'l g8 oy d)assembly TAPE falerface . £7.50 2011k 8 50 ) 25 c525-9390 Mcr acompuinr Componest Data Book
\] 8 ss-‘“ 9 computer Keyboard intarface £€7.50 4118-1Kx8 4 NELin 4 x 2708 €55 c25-page 280 Micro Relereace Masual ipockel size|
S e ° o v is virtuatly PSU Sv. + 12v. @12y board [2708 Compatible}  €18.30 o L U e 055 c130-pags Mcracomputar Sysioms Data Beek
< 3 [ 0‘0‘ £7.50 DYNAICS ETIBUS } is 5204 £14.95 j¢ Memery and Desigsers Guida
40%" O““a ‘16’ ‘ant: You PSU . —12v board £4.95 z 4021 :.E(Kazgnss €350 e S04 £14.95 VR =
[+ will be 416 £6.95 c50-page Finite Saio Fastasies [Carteons putting
WY et “od g0t ' e DO W 4816 2K x B KBc f1nszog BRI 1L pogammng on humas eval] Matrix Pross) €200
g Ud es not ™0 UV ERASABLES KITBUG WM (1 x 7708)  £19.95 £225-aqg0 Home Computars: 2'0 Queshiens and Asswars
L wes,  ceno 180 G IZ:/-:ZI £9.90 21&:: ‘;':ll: ““-: SC/MP ikties val. 1: Hardware by Rich Didday (Dilithium] £5.7
[ ce“:" 6B vour melﬂc @m} ‘;»g ME2KxBumles  £2350 IR Imﬂvoﬂlﬁ( £19.00 €175 u{c Home Computors: 2'0 Quastions and Aaswers
W8 e -y Vol 2: Seftwara by fich Disday Dilithinm) £4.95
A% o® ot @ \\"‘e the iAdd €1 lor the AMHZ version of 2532 4R, 8 [5nl L REGULATORS €175 page Home Compulers: Bqt'l-':n Ghu‘ary and
design o1 P Ve el S Iich N e e cian 1205 59 Guide by Miler s0d Sappl [DINHIn)

J . Al +. +! -
g::o"lg:“:w A ) o\c %0 ¢ SC/MP U RAM 1/0 w rm:wausm T s £1.08 c104 page 8080 Machine Language Programming for
e, v°*°g 199 o109 €A1 et SCMP Y ez WK 20 B2 7p by Aon Santore (Diithium)

e R < % ac® \o? WS 8154 RAM 1/0 .18 W41 710 192 orstanging Computers by Paul Chirllan

Chen hesacs 800 et 800 e o8 Laeere : Nz

decoding. An e pa(’ -‘3“‘“":,,,““‘.‘ oV S 74LS 7827 28p | TASTD  adp | M1 6Dp TAUSITS  £1.60
regulator. or ga o A% e w .ast’ and TAS8  48p | TAST8 40p | TSI 60p s3I €212
‘Input/ Output Re E‘,o'“ pRis -ues not already 74L500 14p TALS0  22Zp | TAISE3  £1.15 | 748132 9%p TASIT  £1.84
have this facility. g °‘¢ d‘- ) 14501 14p 741832 27p TALSBS  £1.18 | 7415136 55p TSI £2.15
Of course we know N\ Al .« would faint clean away a\ T4LS02 16p 741833 39p | 74586 43p | 745138 85p . 1415384 86p
the thought of cutts .\33’ .». adding extra integrated circuits 14563 t6p 74837 3% | 741820 60p | 743139 85p A 7418386 .86p
and tats of wire in th  above, but it is not for these people that 14504 16p 74838 9% TALSS!  £1.04 | 7415145 E£1.08 K TAS30  £2.30
this sort of system ha: signed We would like to think of this system as 741505 20p 740540 28p 45%2 89p | 745147 £1.70 R 7418391 £2.30
basis on which you van build your own personal design. perhaps as an 741508 22p 74842 98p | TaLs83 89p | 7418148 £1.73 X M8IB €218
alternative o the use of 'Veroboard or etching your own peb's 4S9 2ep | TAS4T  90p | T4S5  £1.16 | 748151 - 96p i 745396 £2.15
{Further sections give an outiine of each card inturn Aithough we have in mind A0 20p 7448 £1.20 | TMS9%  £1.16 | 745153  76p L 48398 £2.76
all sorts of exotic future developments {e.g high resolution graphics. floppy 481 2p 74549 £1.20 | TASIOT  a4p | TaSIS4 £1.70 p R TAUSW £2.30
disc controllers, dynamic high-density RAM cards programmable VDU TALS12 23p 741851 24p TALS108 55p | 748155 9%p 2 g TALS445  E1.50
tormats. colour displays. Light pens. sound generators etc ) we prefer to keep 74813 38p 745 28p 748112 S5¢ | 7405156 96p . y TALS447  £1.44
quiet about them until they actually exist. All of the cards described actually LS4 p 741855 30p | 745113 S0p | 7405157  76p 4 TS ¥ US4 £1.80
exist, and at the time of writing {September 1379) most are in stock. {We plan 74815 30p 741863 E1.50 HSN4 50p | 745158 96p T45195 £1.36 | 7415266 52p 7418367 65p TAS668  £1.82
it so they are all in stock, but people will nsist on buying them, without caring 141820 20p 74873 46p | TASI22 70p | 748160 €1.28 | 74L8196 £1.00 |[74i8273 £2.44 | 7448368 66p | 7413668 £1.82
what havoc they wreak in our stock control !l 4821 2p WST4 41p | TASIZB T0p | 745161 98p | T4LS197 £1.40 |741s275 €250 | 748313 £1.80 | qusp0  £2.48

4526 48p 70575 48p | 74S124 €190 | 745162 £1.38 | MSZ21  96p 7415279  eep | TMLSAM €155 J
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Allthese
advantages...

@ Instant all-weather starting

©® Smoother running

@ Continual peak performance

® Longer battery & plug life

® Improved fuel consumption

® Improved accelerationftop speed
® Extended energy storage

Inkitform

SPARKRITE X5 is a lugh performance top quality mductive
discharge electronic igmtion system designed for the electromcs
DY world. It has been tried. tested and proven to be utterly
reliable. Assembly only takes 1-21sours and imstallation
even less due to the patented ‘clip on’ easy fitting

The superb technical design of the
Sparkritecircuit ehminates problems of the
contact breaker There is no nusfire due to
contact breaker bounce which iselinnatedd
electronically by a pulse suppression
circuit which prevents the umt firing if the
points bounce open at high R P M
Contact breaker burn s eliminated by
reducing the current by 95% of the norm

There 1s also a unique extended dwell
circuit which atlows the corl a longer
period of time: to store s energy before
discharging to the plugs The umit includes
built in static timing hght. systems function
light. and secunty changeover switeh
Will work all rev counters

Fits all 12 v negative-earth vehicles 2
with coil/distributor ignition up to 8 cylinders.

THE KiT COMPRISES EVERYTHING NEEDED

Die pressed case Ready drilled. alumimium extruded

base and heat sink, coll mounting chips and accessories All kit
components are guaranteed for aperiod of 2 years from date of
purchase Fully illustrated assembly and installation instructions are
included

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

Sparkrie

HIGH PERFORMANCE
ELECTRONIC IGNITION

lectronics Design Associates, Dept. ETI1/2
82 Bath Street, Walsali, WS13DE. Phone: (0922) 614791
Name
Address

Phone your order with Access or Barclaycard

1 enclose cheque/PQ's tor
Inc VAT and PP QUANTITY REQD

X5KIT £16.95 t

Cheque No.
ACCESS OR BARCLAY CARD No.

Send SAE it brachure only required
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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 transmitier.
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-

FREQuENCY c
HOpE, iy

L eved 3 L
Labgear Lyq

e ATTENGATION -

O OB

56 B ©
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. 5o

ot o B

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 1, 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.
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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(Jan.)

In January’s issue we 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 II
AJD.

Deep Space
Probes(Jan.)

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

copy.



'All these only
from HENRY'S

mis
ryoutos! }
co e f'\d'\cu\OU\Tgn\y x 16K .

housmgVAT (it price sti MK4116 .50 @ Z80A which willrun at 4AMHz but is selectable between1/2/4 MHz.

il 2+

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.

sssseeesssss When the 4118s become
NASCOM-2 available, Nascom 2
\ with purchasers can have them
\ atthe special price of £80
| 32K RAM + VAT for the 8K.

o £3 45 VAT 5o, for £295 plus VAT
—— P&P 150 this is what you get:

MEMORY
® 16K RAM board

B u (expandable to 32K).
y @ 8K Microsoft BASIC.

& ® 2K NAS-SYS 1
monitor,
Br'tISh @ 1K Video RAM.

’ 1
1K Works /
It S ¢ Scrat(?hpa%afc&M.

' | ® Main board sockets
w—— BeSt HH] for the 8x4118sor
MEMORIES MICROPROCESSOR 2708 EPROMS.

DYNAMIC RAM HARDWARE
8 for £65.00 e Industrial standard 12" x 8" PCB, through hole plated, masked
MK 4027 4K and screen printed. All bus lines are fully butfered 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 The Nascom 2 kit is supplied complete with construction article
Full List P.O.R.  and extensive software manual for the monitor and BASIC.

@ 80 characters perline.

® 10line print buffer

The Nascom IMP (Impact Matrix Printer) features are:
@ 60 lines per minute @ 96 character ASCil set

@ Bi-directional printing ® Automatic CR/LF
® Accepts 84 paper
o ———

TASA has full 128 position 8-bit ASCI output plus
continuous strobe, parity select. Ex-Stock

EXPANSION NASCOM-1 Programming Manual . . . . £4.50
#*Expansion butfer board £32.50 XPowersupplyforupto :
MEMORY KiTS (inclusive afl 32K expansion Mk It £24:50
hardware) *BA power supply tor larger
8K g85 than 32K expansion £60.00
16K . £140 *Exparsion card frame £29.50
32K £200 = _EPROM programmer . . . . £13.95
/0. board with decoders and' SMART-1 . .. ........ £74.95
all hardware except ICS will Tiny Basic ) £25.00
acceptupto 3 PtOs, 1 CTV and Super Tiny Basic {with editor and machine
1 UART £35 utility routined) £35.00
NEW, T.4 operating system in (2} Zeap assembler editor £32.00
2708 EPROMS UPWARDS BKBASICROM . . .. .. .. £40.00
COMPATIBLE FROM T2 and B-BUG Naspen Text Handler . . . . . £30.00
€25.00 Digassembler . . . . . . ... £9.95

NAS SYS 1. MONITOR . . | .

. NASCOM IMP PLAIN
PAPER PRINTER

y ‘ R S Fully built and housed in a stylish enclosure
o e e for just £325 plus 189, VAT .Interfaces with
- all micro computers. Deliveries Ex-Stock.

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

price £19

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

9150 lines per minute.

®Centronics paraliel data interface
for Nascom, Tandy, etc.

9240volt mains input.

ASCIl character set A
®Paper feed, and on/off select switches
® Audible ‘BELL’ signal  Waeight 10ibs

®Size: 13" x 104" x 4}” LIST PRICE £400

®New, boxed and fully guaranteed

(includes upper/lower case

80 column  Qur Price £195.00

Centronics P1 printer plus VAT post free
) Paper £12.13 per 3 rolls plus VAT

Your London & National Nascom Distributor 7
Export Orders deduct VAT, but add 5% carriage COMPUTER SEND
Official Export & Educational Orders welcome| BROCHURE  15p

Our Telex 262284 Mono Ref 1400 Transonics  FREE STAMP 404 Edgware Road, Landan, W2, England

ew Henrys —

Computer Kit Division

01402 AR22
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ROBOT
PIN-UPS

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
10 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.

UR700 is equipped with six charmnel radio and light seeking and line
following functioms. It can ‘feel’ its way around using a tactile
s2nsor band around the base.

e 0 2 L =

< . e 3 >
The Grass Hopper made its television debut in April on Tomorrow'’s
World. Designed by Frank Carvaer, it's an admirably practical robot

for armchair gardeners — it cuts grass. The design team, from
Famborough 6th form college have since produced a Mk 2 CMOS
wersion. - - -

] - & Af ! i
I_é ’ ‘ p " o ) [ ’
s

4 »

UR370 started life as a two chamnel Futaba radio and a pcund of
splintered balsa wod. Both the UR 700 and its brother, the UR 370
are designed 3y Joe Gillespie.

< This car battery and lawn mower motor powered butler is buit from
just about everytking bar the kitchen sink. It incorporates a
lampshade and three huge stewpots. Cyclops 2's arms are drrvem by
six inch hydraulic rams and his nether regions spin round and flesh.

5 o _— » Cyclops 2 was designed by Steve Brooks. .
ERNATIONAL — FEBRUARY 1980 19
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PCB OFFERS

(1A) Video Store PCB 115mm x
94mm comaining 10x TMS 3409
(4 x BO Dyn. Shift Reg.) + Dis-
cretes, etc. £2 each, p & p 30p
(fimited stocks).

{18) PCB 2B0O 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 (limited stocks).

{1C) PCB 215mm x 290mm. 12x
TMS 3112J {or sim.). Hex 32-bit
Shift Reg. + 39 ICs €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.
741254 for €1 + p & p 25p.

MK 1002P (dual 128 bit Shift Reg)

35p.
LM711CH (Voitage Comparator)

30p.
MM5240 Character Generator +
Data 2560 Bit (64 x B x 5) £3.50,
p &p 25p.

{Alt Full Spec)

D TYPE CONNECTORS
9 Way: pig 40p: skt 40p.
15 Way: plg 40p; skt 50p.
25 Way: plg £1.00; skt £1.00
(RS232).
37 Way: plg €1.40; skt £1.40.
50 Way: skt (wirewrap) £1.68.
50 Way- skt £1.45.

COVERS

37 Wav: 80p.

25 Way 65p Plasuc)p & p 25p
DISPLAYS

I;IIAN 72 7 seg CC €1.25, p/p
5

Burroughs Panaplex 9 Dig. + skt
and bezel €1.00, p/p 25p.

LED 3 Digit DIL 55p, 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 plated, with cover,
45p, p&p 25p.

SUPERSAVER 2
Tantalum Capacitors 25 volt, 4.7
uF, 14 for £1.00, p & p 25p.

SUPERSAVER 3
Mercury Batteries 1.35v 1AH Dia
15mm, height 1Bmm, 35p, p & p
25p

SUPERSAVER 4
HYBRID SYSTEMS DAC 371-8 B8
Bit, D1l packaged. ideal MPU users
with data, £2.95, p & p 25p.

SUPERSAVER 5
LM 323K Voltage Regulator. 5 volt
3A. £4.50, p & p 25p.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwheel Switch, €1.65,p & p
25p.

SUPERSAVER 7
SN74114 Dual 4 Bu laich 78p,
p&p25p R
SN74181 Arithmetic Logic Unit.
80, p & p 25p.

SN74194 4 Bit Shift Register,
50p, p & p 25p.
SN74198 B Bt Shift Register,
75p, p & p 25p.

SUPERSAVER 8
BC10Bb 8p each or 100 for
£7.00,p & p 25p.

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

SUPERSAVER 10
9 way male/temale 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 mounting 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 £2.25, p&p 30p.

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

Types available:

DIN 1458
HABXWOBXxD75(mm)  €3.75
DIN 2368
H36xW72xD120(mm)  €3.00
DIN 1468
H4BxW96xD120(mm)  £3.80

P&P 25p SAE for leaflet

LEDs
TIL209, red, 10p. 0.2in. red 12p.
g.Zin. green 28p. 0.2in. yellow

RL54 red Axial lead. 15p.

P&P on all above 25p.
VERNITRON Ceramic filters type
FM4 10 7MHz 45p, p&p 25
TRANSISTORS, BD236 40p,
BC183L 10p, BF195 10p, SGS
2N3055 30p, p&p on all 25p.
TBA B10S, with data, 85p, 4-way
Dit switches, 75p. MC1303 Dual
Stereo preamp with data, €1.28.
7in. Nylon cable 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,
65mmXxB2mm, 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:
These superb cases now stocked in
the DIN range incorporating the
following features. Matt black fin-
ished bezels snap fitting onto case

WE STOCK PETs
8K version £6599. S A E for PET/
SORCERER software lists at dis-
count prices
We can aiso offer a 48-hour repair
service for out of warranty PETs
Telephone for details

IC HOLDERS

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

8 DIl 12p.

16 DIl 17p.
24 Dil 48p.
Alip & p 25p.

WE STOCK a vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES, etc
PSUs. We have a large stock of
power supplies at very realistic
prices (callers).

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

CIRCUIT BREAKERS
450v AC 65v DC O 5A §0p: ditto
7A80p.p & p 25p
ALLEN KEYS, 7/16'* §p; 12 for
50p. p & p 20p.

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 lines of BO characters per tape til
record Autosearch/list facilities.
To clear £165 + VAT (with
manual)

1 ONLY MOORE REED miniport
DT106 portable data terminal.
110 baud keyboard/printer with
internal modem and ACOUSTIC
COUPLER for connection to
telephone. Standard ASCII code.
Full/Half duplex, BO char. per line.
€300 + VAT,

1 ONLY GEC 9000 Visual Display
Unit Green phosphor cursive
character gen, 600/ 1200 baud
asynchronous serial £128.

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 enquines s a.e. please. All
prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item.

FOR THE PROFESSIONAL
USER. Gould mg5-208 PSV 5V
20A. Brand new and boxed
(switching) €65 p&p £3.

Gould PMA 47 /10 0-15V 3A.
Brand new €45 p&p £3 50. Many
more 1n stock but in small
numbers. Please phone for
requirements

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND
New retail premises, now open
Mon., Thur . Fri. and Sat. 9.30-
6.00. Lunch 1-2 15 weekdays.
We are situated just oft the A40.
Opposite Master Brewer,

' UXBRIDGE
553993

All components full
spec.

ToTAL AMPLIFICATION FRom CRIMSON EI_EKT‘RT—I_(—_

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS
POWER SUPPLIES

We produce surtable power supplies which use our superb TOROIDAL transformers only BOmm high with a
120-240 pnimary and single bolt fixing (includes capacitors/bridge recufier)

POWER AMPLIFIER KIT

The kit includes all metalwork heatsinks and hardware to house any two of our power amp modules pius a power
supply 1118 contemporarily styled and its quahity 1s consistent with that of our other products Comprehensive
nstructions and full back-up service enables a novice to build 1t with confidence in a few hours

3 % PRE-AMPLIFIER KIT

s o THIS INCLUDES ALL METAL WORK POTS KNOBS. ETC — TO MAKE A COMPLETE PRE-AMP WITH CPR 1(S)
MODULE AND THE MC t(2) IF REQUIRED

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U K The
superiority of the CPR 1 1sprobably the disc stage The overload margin is a superb 40dB, this
together with the high slewing rate ensures clean top, even with high output cartridges
tracking heavily modulated records Common-mode distortion 1s eliminated by an unusual
design. R.I.LA.A 15 accurate to 1dB; signal to noise ratio 1s 70d8 relative to 3 5mV  distortion
<.005% at 30dB overload 20kHz.

Following this stage 1s the flat gain/balance stage to bring tape. tuner etc_up to power amp
signal levels Signal to noise ratio B6dB, slew-rate 3V/uS T H D 20Hz—20kHz< 008% at

£385.0%

POWER AMP KIT

POWER AMPLIFIER MODULES

any level. CE 608 60W/8 ohms 35-0.35v £19.52
. . CE 1004 100W/4 ohms 35-0 35v £2302 PRE-AMPS
F.E.T. muting. No controls are fitted. There 1s no provision for tone controls CPR 1 size is CE 1008 100W/8 ohms 45.0-45v £25.96  'hese are avalable in two versions —
138X 80X% 20mm. Supply to be + 15 volts CE 1704 170W/4 ohms 45-0-45v £31.00  ©ne uses standard components, and
CE 1708 170W/8 ohms 60-0:60v £33.97 the other (the S), :m MIO resistors
. wh tantal o
MC 1 — PRE-PRE-AMPLIFIER. Suitable for nearly all moving-cod cartndges Sensitivity  yoRoIDAL POWER SUPPLIES e
70/170uV switchable on the p.c b. This module brings signals trom the now popuiar low CPS1 for 2xCE 608 or TxCE 1004 . "£16.56
output moving-coil cartridges up to 3.5mV (typical signal required by most pre-amp disc 8‘;2?,?’%‘22 }8% °'3/3’E‘CE73°8 £18.80 g::s o 3‘1’:5' .
or 2x or 1xCE 1704 £19.75 . "
inputs) Can be powered from a 9V battery or from our REG 1 regulator board CPS4 for 1CE 1008 e . Mt \£21.28'
CPS5 1 for 1xCE 1708 . £24.15 MC1tS . £33.17
X02:X03 — ACTIVE CROSSOVERS. X02 — two way, XO3 — three way Slope - CPSGmk 2xCE 1704 or 2xCE 1708 £25.53 Pre-amp Kit £38.07
24dB/octave. Crossover points set to order within 10%
HEATSINKS ACTIVE CROSSOVERS
_ 0. Light duty, 50mm, 2 C/W £1.44 X02 . .. £15.186
REG 1 — POWER SUPPLY. The regulstor module, REG 1 provides 15-0-15v 10 power the 1 C01 bower 100mm 14 C/W £2.35 x03 . €23.58
CPR 1 and MC 1. It can be used with any of our power amp supplies or our small transformer Disco /group. 150mm. 1-1 C/W £3.04
TR 6. The power amp kit will accommodate it Fan, BOmm, state 120 or 240v . . £19.70 POWER SUPPLY
Fan mounted on two dnilled 100mm heatsinks REGI £6.90 TRG £1.97
POWER AMPLIFIERS. It would be pointless to list i so small a space the number of 2x4 C/W, 65 max with two 170W
modules . . £31.06 BRIDGE DRIVER, BD1

recording studios, educational and government establishments. etc  who have been using

CRIMSON amps satistactonly for quite some time We have a reputation for the highestquality 1 ErMAL CUT-OFF, 70 C . gr:';'“an‘;"m‘g ﬁ:m using 2x170W
1

at the lowest prices. The power amp 1s available.in five types they all have the same Distributors: : BD . £5.75
specification T H D typically 01% any power 1kHz B ohms T 1 D insignificant. slew rate  Down Hi-Fi and

hrmit 25V/uS. signal to noise ratio 110dB, frequency response 10Hz-35kHz — 3dB stability  Video Centre c R | M SO N E LE KTR | K
uncondtional. protection drives any load safely sensitvity 7756mV (250mV or 100mV on 66 Abbey Street STAMFORD STREET, LEICESTER LE1 6NLL. Tel (0533) 553508
request). size 120X B0OX25mm N. irsland U.K. — please allow up to 21 days for delivery

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with a 120-240 pnmary and single bolt fixing (ncludes
capacitors /bridge rectifier) R

Badger Sound Services Ltd 46 Wood Street. Lytham St Annes Lancashire FY8 10G

All prices shown are UK only and include VAT and post COD 90p extra £100 hmit Exportis no problem. plaa'se_
write for specific quote Send large SAE or 3 Internatonal Reply Coupons for detaled mformation
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PEN BOOK SEIVCE

How to order: Make chequés 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 1 _\
= T |
—BEGINNERS —L.OGIC

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

Logic Design Projects Using Standard ICs J. Wakerly £5.10

Practical Digital Design Using ICs J. Greenfield £12.70

Beginners Guide to Integrated Circuits Sinclair £3.35 How To Use IC. Circult Lgie Elevments 5. onem o apents £9.05

Understanding Electronic Circuits Sinclair £4.10 110 COSMOS Digital IC Projects for the Home Constructor

Understanding Electronic Components Sinclair £4.10 R. M. Marston £3.95

xg!nners gu!de o ia((ijl'o King '2,3'25 Understanding CMOS Integrated Circuits R. Melen £4.00
ginners Guide to Audio Sinclair £3.35 Digital Electronic Circuits and Systems R. M. Morris £3.50

:COOKBOOKS MOS Digital ICs G. Flynn £5.10

TV Typewriters Cookbook £7.75 —TEST INSTRUMENTS

CMOS Cookbook £8.20

Active Filters £11.30 The Oscilloscope In Use Sinclair £3.10

IC Timer Cookbook £7.50 Working with the Oscilloscope A. Saunders £4.10

1C Op-Amp Cookbook £10.00 Servicing with the Oscilloscope A. King £6.50

Video Cookbook £7.00 Radio Television and Audio Test Instruments King £6.80

TTL Cookbook £7.55
The Basic Cook £4.00 inc. p/p

IC Converter Cookbook £9.50 —OP-AMPS
e A P , Applications of Operational Amplifiers Graeme (Burr Brown )£8.30
A PLICATIONS 110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £3.95

Fire and Theft Security Systems B. Weis £2.00 o . . .
How To Build Electronic Kits Capel £2.10 Designing With Operational Amplifiers Burr Brown £16.65

110 Electronic Alarm Projects R. M. Marston £3.95 Operational Amplifiers Design and Applications G. Tobery (Burr Brown)

i . £7.40
é:l;O%Semlconductor Projects for the Home Constructor R. M. Marston Op-Amp Circuit Design & Applications J. Carr £4.00

110 Integrated Circuit Projects for the Home Constructor R. M.

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

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

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

Frequency Synthesis. Theory & Design Mannassewitsch £23.40

What is a Microprocessor? 2 cassette tapes plus a 72-page book Principles of Communication Systems H. Taub £8.10 R
£12.00

Beginners Guide to Computers and Microprocessors with Projects C. - 2

Adams £5.70 —THEORY

Basic Computer Games Ahl £5.25

Basic for Home Computers A self teaching guide B. Albrecht £4.95
Ilustrating 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 p—

Microprocessors in Instruments and Control R. J. Bibbero £12.60 REFERENCE
Basic Basic J. S. Coan £7.80

Advanced Basic J. S. Coan £7.30

Getting Acquainted with Microprocessors L. Frenzel £7.10
Beginners Guide to Microprocessors C. M. Gilmore £4.85
Beginners Guide to Home Computers Grossworth £4.50

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

Foundations of Wireless Electronics M. G. Scroggie £5.00

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

Beginning Basic R. E. Gosling £4.75 International Op-Amp Li I T
Microprocessor Programming for Computer Hobbyists N. Graham Rad{oi’:l)v: aggsg,?,?co',:':fztﬁ gzlfac ?rM ogéﬁr'szgziss 0
£7.10 ce / '

Radio, TV and io T i .
Miniprocessors from Calculators to Computers Heiserman £5.00 2o and Audio Technical Reference Amos £24.85

Microcomputers, Microprocessors, Hardware, Software and Appli-

cations J. L. Hilburn £17.00 L

Basic Programming J. G. Kemeny £6.55 P-MISCELLANEOUS

Microprocessor Systems Design E. Klingman £17.00 , ) .

Intro to Microprocessors Leventhal £16.70 Electronic Fault Diagnosis Sinclair £3.20

Microprocessors — Technology, Architecture & Applications D. R. Integrated Electronics J. Milman £7.90

McGlynn £9.00 Practical Solid State DC Supplies T. D. Towers £6.20
pmg}ammjng Microprocessors McMurran £5.50 Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Interactive Computing with Basic Monro £3.65 Printed Circuit Assembly Hughes & Colwell £2.60

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 Fallen behind recent advances? T
Basic — A hands on method Peckham £6.95 . 5
6800 Software Gourmet Guide and Cookbook Scelbi £8.00 Just starting out?

8080 Software Gourmet Guide and Cookbook £8.00

b]
The 8080A Bugbook: Microcomputer Interfacing & Programming Need a decent reference books?

P. H. Rony £8.20 ETI Book Service provides an easy
8080/8085 Software Design Titus £7.60 .
57 Practical Programs & Games in Basic Tracton £6.60 way of getting your hands
Microcomputer Primer M. Waite £6.50 i i
Your Own Compqer Waite £1.50 on the nght title.

/Wroprocessor/ Microprogramming Handbook wWard £6.20 ' /\
A ] SN
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You save because we design.

manufacture, sell and service.
Tandy have over 7.000 stores and dealerships
worldwide. Over 2,500 products are made

KNOWN #

MORE BIG VALUE
FROM YOUR TANDY STORE

1000 OHMSNOLTS AC/DC
8 RANGES

Handy multitester for
home and work-shop
Easy-to-read two colour
Scmmeter, pinjacks fora
8 ranges. Reads AC and
DC volts: 0-15-150-
1000 DC current
0-150 mA. Resistance
0-100.000 ohms
Accuracy: * 3% full scale
on DC ranges.

+ 4% on AC ranges
Complete battery
22-027. REG PRICE

£6.95

' \VIHz! Overload
i protected 1-meg

6-DIGIT
FREQUENCY
COUNTER

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS
%ate time. Accuracy [
ppm at 25°C or less
then £ 30 Mkzon 10

b input. Sensitivity, 30
mV up to 30 MHz.
Req. 9V battery

£79.95

22-351. REG. PRICE

MULTITESTER

Dual FET imput for
accuracy and minimum
loading. 11.5cm mirrored
scale. DC volts. 0-1-3-10
30-100-300-1000. DC
current 0- 100 a. 0-3-30-
300 milliamp. Resistance %
0-30-300-3k-301C-1
egaohm. 0-100- 1k
101C-100K-3
megaohms. Req. 9V
battery 22-209.

REG. PRICE

£29.95

TRANSISTORIZED { + =~
SIGNAL
TRACER

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

REG PRICE£9 . 9 5

2-300.

DIGITAL IC LOGIC PROBE

Unique circuitry makes it a combined level detector
puise detector and pulse stretcher. Hi-LED indicates
¢ |logic "1" Lo-LED s logic "0". Pulse LED dispiays

L | pulse transitions to 300 nanoseconds. blinks at 3 Hz
[ for high frequency signals (up to 1.5 MHz). Input
mpedence: 300K ohms. With 36" power cables

SIGNAL INJECTOR
For RF.IF. AF circuits
Maximum accuracy. Easy
pushbutton operation. Needs
two “AA" batteries. 22-4033.

----- £2.79 |

AC/DC CIRCUIT
TESTER

Accuracy in 1-300 volts
ranges. Safe in live.dead
ircurts. Needs two "AA
batteries. 22-4034.

s £ 1.99

REALISTIC DX 300

General coverage recewver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6
range preselector with LED indicators. SSb and CW
demodulation. Speaker Code oscillator. Battenes (not
included) or 12V DC. 20-204.

\BEG PRICE £2 29 . 95

KN \W H

The largest electronics retailer in the world

g 5-50mA on power types.
| 22-024.

REG PRICE

DYNAMIC
TRANSISTOR
CHECKER

Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN
types. Go'no-Go test from

£9.95

specifically for or by Tandy at 16 factorie
around the world. The quality ot our
products has been achieved by over 60 years
of continuous technological advancement

REG F’R#CE£ 19-5

VARIABLE POWER SUPPLY

Power project baards. IC's. other low-voitage DC
equipment. Load regulation: less than 450mVet 1
mp at 24V DC. Ripple: less then 25mV. Maximum
utput current: 1.25 amps. Switchable colourcoded
meter reads @-25V. DC ang 0-1.25amps. Three-way
binding posts take wires. banana plugs or dual banana
plugés with 0.75” centres. For 2207240V AC

- o e £395.99

Most items also availabie
at Tandy Dealers. Look for this
signin your area.

Offers subject to avadability. Instant credit available in most case

OVER 170 STORES AND DEALERSHIPS NATIONW|DE

—

Prices may vary at indwidual stores
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FEATURE

CASIO FX 502/FAT

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.

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

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

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 pick up . . . . . .

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

Below: the complete 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 . . .)

PROGRAMMASLE SCHNTHIC GALCULATOR
CALCULADGNA CRNTIICA #AOGRANARL
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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 (but 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
too, 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 twa 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.

24

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 (goid 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 P0O-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 17 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 acgordingly!

CASIO
FX-502pP
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_FEATURE: Casio FX 502/FAT

Conditional jumping is most comprehensivelyprovided.
Six tests can be made — x = 0; X > F: X < F, 1SZ;
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 calcuiator. 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 ioading 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 excelient
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 iit shows the check.codes doesn’t
it) the user is denied access to anything but numbers. Why
not let us loose upon the full ASCII 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
all inc. Tempus, Beaumont Centre, 164-167 East Road,

Cambridge CB1 1DB. ETN

BACK
NUMBERS

Time to fill a few spaces on your bookshelf!

The following issues of ETI 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 All 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/ES200

high performance electronic ignition to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.
Surefire has sold in its thousands in ready made form from big

name accessory firms, but it is now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders

ES200. A high performance inductive discharge ignition incorporating
apower integrated circuit (special selection): etectronic variabie dwell
circuit{maximises spark energy at all speeds) pulse processor
(overcomes contact breaker problems). Coil governor {protects coil)
Long burn output. Negative earth only. Compatible with all rev. counters

€300.Init's ready built form 1C30b0) itcame 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
circutt, transcient overload protection. Fast rise bidirectionai output
ideal for fuel injection, sports carburatior, oily engines Compatible with
most rev. counters. (Low cost adaptors avaitable for rare cases
Apphcation list enclosed with each kit. Note: Veticles with Smiths
Jaeger rev. counters code RVI og dial will require adaptor type TCl)

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

Fully illustrated comprehensive nstructions
and full technical back up service.

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

Name

Address

Phone order with Access: Barclaycard
VAT and P & Pinc

required
ES200: Neg = | 1396 fhigs | | /enclose
€300: Pos & [£1786 £15.95 | £
C300: Neg & |£I785  £15.95 | j Cha No
Tacho Adapt. TC) £390 | |

Quantity

26

Random Ele_ctron.i_c _

Y DI

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

descriptive instructions. ()
PCB. \:O
Layout f 8

- 2

T S

Complete

/"~ All you need is a soldering tron
TWO DICE FACES TOUCH CONTROL

a *Self Assemble Dice £3.95 s 25p psp
b *Ready built Dice £4.75 pius 25p ptp

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

Amount enciosed £
Name
Address

T
please state amount required in appropriate boxia 'b

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 @ EMI @ EAGLE @ ELAC @

FANE @ GAUSS @ GOODMANS @ | 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, WILMSLOW
CHESHIRE SK9 1HF

Discount HiFi, etc., at:
5 Swan Street
TEL. WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 526213 FOR HI-FI
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PROJECT

TWO METRE VMOS

 POWER AMPLIFIER

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

in VMOS technology.

from the semiconductor

research establishments is the
VMQOS FET. This device seems set to
rapidly revolutionise many areas of
solid-state technology, particularly
fast switching/high current applica-
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 toemerge

1. They can be used in any class 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 théir con-
struction, protected against infinite
VSWR problems.

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

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

2

Saturated output power:

SPECIFICATION

Vd of 24 volts — 16 watts (13.5 watts specified)

Vd of 36 volts — 22 watts (21 watts specified)

Power Gain:

Vd of 24 volts — 11.2 dB at 10 watts output

(10 dB @ 200 MHz specified)
Vd of 36 voits — 11 dB at 18 watts output.

Efficiency: 53%
Input VSWR:

tic particularly suits VHF/ UHF
operation.

8. Low noise figure: 2.5dB is
typical. A power amplifier can be
used as a low-levet amp as well

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

less than 1.5:1.

# v e P

The prototype was unconditionally stable without neutralisation.

9. Wide 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

iplifier described here will produce

jing a 24 volt dc power supply It can be
0 tedineithercms \B or C modes for

o

ype delivered 22 watts of RF power
y uomsd two watts.
was unconditionally stable
: ukcd no neutralisation, aithough the
cturer recommended it. gx
ency should be greater than 50%,

arable to bipolar designs for this power
Thé dev'lce used is a Siliconix VMP4,

circuit is shown in Figure 1. Conven-&
al matching was employed with values
culated from data given in reference 1.
ut and output impedances of the VMP4,
d Sy respectively, were taken fm};
anufacturer’s data sheet.

neutralisation circuit, as recommen-

Siliconix, shown in the circuit, was
to be unnecessary on the prototype
uld probably be left out in many

your amplifier proves to be un-

it may be added after construction f

i uitisqumasimple matter.
k s{m AB opemgon, b&i;s is sl:pphed
a zener regulator through a pot
;xes;stor t base (no ‘messy base
In dag ¢ operation, the 4k7 base
is simply earthed. RF Chokes
C 1-RFCZ are 1 uH miniature moulded

Tl:e VMP+4 is an SOE (stripline opposed-
: er) package device with flange, rather
stud, mounting.

ZD1
BZY96/C12

Fig. 1. Circuit diagram of the VMOS Power Ampilifier.

Characteristic Min Typ Max Unit
BVpss Drain-Source Breakdown 60 v
iD(ony ON-State Drain Current 400 600 mﬁ
Oss Forward Transconductance 170 240 mO
Coss Common-Source Output Capacitance 34 37
Ge Common-Source Input Capacitance 32 35 pF
(i Reverse Transfer Capacitance 48 6.5
G Common-Source Power Gain 10 dB
NF 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 amplifier 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.

28

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.

c10 RFC2

1uH

cs
' 1n0 feedthrou
used as a standoff

RFC1
1uH

cé

i

't? suit supply

SOURCE

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:

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980




PROJECT: Two Metre VMOS Power Amplifier

Fig. 2. Component Overlay.

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

Reststors Ali %W, 5% uniess stated
RI  4k7 '

Re - 1x0
R3 tosuit supply voltage
e 2R -
Potentiometer - -
RV1 5k linear -
Capacitors v
¥C1  60p mica compression -
‘ trimmer, or miniature filnd*
5 trimmer
G2 20p miniature film
trimmer -
c3 ~ 1n0 ceramic L4 .
C45  10u tantalum b
+£6,7 - 20p mica compression ™
¥ . trimmer or miniature film
trimmer “u
o 1n0 feedthrough, used as
% g standoff % #
C9 120p ceramic e
€ et ¥
Semiconductor %
§Cl‘l VMP-4 (Smcomx) . e
% H
Miscellaneous” ' o 4
RFC1,2 1u mtmature moulded RF -~
chokes ”

,heatsink to dissipate 20W nuts, bo!ts
fvgure et «

' Ay &

/

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 L1 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 tie
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

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

L2 3turns 18 B+S (19
SWQG) 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

The only component liable to tax the
intending constructor is the VMP4,
All the rest are fairly standard stuff,,
and people like Catronics, for ex-
“ample, will have stocks.

The VFET itself is available from
P.Rimmer at 367 Green Lane, N4 1DY
or Ambit International. Check with

them for prices before ordermg
WA e s

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 is 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. ET

29




R

‘The NEW Marshall’s 79/80
is just fullof components

ol B
v in

) catalogue

3

1]
(W

fand that’'s not all . . .

.+« OUr new catalogue is bigger and better than ever, Within its
- B0 pages are details and prices of the complete range of
ponents and accessories available from Marshail’s.

hese include Audio Amps, Connectors, Boxes, Cases, Bridge
ectifiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis-
ays, Heatsinks, |.Cs, Knobs, LEDs, Multimeters, Plugs,
. Sockets, Pots, Publications, Relays, Resistors, Soldering
;E_quipment, Thyristors, Transistors, Transformers, Voltage
ulators, etc., etc.’

. Plus details of the NEW Marshall's "budget’ Credit Card. We -
the first UK component retailer to offer our customers our
n credit card facility.

s — Twin postage paid order forms to facilitate speedy -
" ordering. - ; - .
- Plus — Many new products and data. o Il \ ¥
- Plus 1005 of prices cut on our popular lines including 1.Cs, . f i
Transistors, Resistors.and many more. 3 a 1
| If you need components you need the new Marshali's L5 ;

Catalogue.
vailable by post 85p post paid from Marshall’s, Kingsgate u
se, Kingsgate Place, London NW&6 4TA. Also available
_ from any branch to callers 50p.
:‘,‘
 Retail Sales: London: 40 Cricklswood Broadway, NW2 3ET. Tel: 01452 0161/2. Also 325 Edgware Road, W2, Tel: 01.723 4242. Glasgow: 85 Waest
R ent Street, G2 2Q0. Tel: 041-332 4133. And Bristoi: 108A Stokes Croft, Bristol. Tel: 0272 426801/2.

I ALUMIMIUM PRDJECT BOKES. 18
S.W.6. wilh littag lid and screws. AB1
Anx2inx lin 52p. ABZ 4xIx 1.5in 62p

TRANSFORMERS. All 240% O primar
S| Pn'y | 483 ax3x2in bép. ABA 6x 4 2n 14p. ABS

MOTORS . 1.5V Modei molor s 22P. Sub. min |postage per Iransiormer Is shown in

& RECORDIMG TAPE. Low noise mylar
‘Biglach” 115V 0C 3 rpm mator 32p. 12VDC §

MULTIMETERS. #H55 2.000 opv.. IKV
supplied vaboxed. 7* 1200° £1.00, 7" 1800

AMPHENOL CONMECTORS (PLSS) | pyns oy o¢ cURRENT. 2 remstance

poie model motor 37p. Replacement 8 track
12¥ OC motars 55p Geared mains molors,
2% rpm. 75p. 115V AC 4 rpm motor 95p
Cassetie motors. 5-8Y OC ax. equp. 70p, IV
OC Cassetle motors 95p. 6¥ Cassette motors.
new standard jap. lype £1.25

BUZZERS. Minialure solid state lype.
317X 15mm. 70db ai 3 leet. 15ma drain.
4 lyes. 6912 or 24 80p. LOUD 12 volt
buzzer 50 30mm 63p. GPO type adjustable
buzzer B12 wolts 27p. 12Y OC SIREN. alt
metal rotary type. high pitched wail. £8.50.

SPECIAL OFFER SEMICONDUCTDRS.
2N5062 SCRs 18p BK504 opto isolator 25p.
CA3130 95¢. TBaB0( 50p, C1060 [400V) SCA
20p. 741 22p. 723 35p. NESSS 2dp. IM3400
40p. ADI61/2 70p pair. 23055 38p. IN40DS
10 tor 35p. BOZ38 28p BOA3B 28p. 7415
35p. IN4M4 7Sp. TIL3OS aipha numeric
display £2.50. MAN3A 3mm LED displays
45p. Min. LDRs 30;, LEDS 0.2 CLEAR 15¢.
GAEEN 12p. RED 10p. Intra<red clear LED
30p. MPUI31 PUT's, 40V, 200ma. 375mW
&. 203773 £1.70. infra-red 1x 0.2 LEDs

MEW STOCK ITEM — We are now stocking
Expo mini hand heid drilis, Ihese aro a
pragision Bribsh made tool, ideal lor P.C.
baard drilling, model makers eic. They
operale an 12¥ OC. Drill kit supptied In
plastic inged case. with drill and 21
accessorias, drills. sanders. reamers.
butters. etc. complete kit only £14.25 Drill
onty £7.25p. Orilt stand 10 suil vertical drill
press £12 95 jpostage 65p).

» hangles. only £2.36.

|
| MICROPHONES. Min. Tie pin. Oni. uses

£1.45. 107 3600’ £5.00. BLANK CASS-
ETVES. C60 10 for €2.75. £90 10 tor £3.85.
TAPE HEAD DEMAGNETISER. 240vac
curved probe £2.65. LOW COST '2" tape
splicer £1.95.

PLUGS 47p. Sockels 42p. Elbows S0p.
fieducers 13p. DUMMY LOADS (PL259)
52ohms 1 walt with indicator bulb 979, BNC
Plugs crimp type 38p each.

i ice). MINIATURE RANGE Bx 43 92p. ABG Bx5x 2in £1.05. ABT
brackets after price]. M Ui 8630 £L 25,

ranges to \Meg £5.850. HANSEN AT210. | .0.6y 100ma, 9099 750, 12.012 50ma al .

100.0000pv.. 1.2K¥ AC/OC. 12 amps AC/0C

. 15p). 06 0-5
current. resislance 1o 200meq in 4 ranges, T9p each|15). 12V 200ma 75 (135)

TOOLS. SOLDER Sucker. good suclion.
fefion nozzle. £4.99. Side cutters 5 £1.45.
Pliers 5" £1,45. NEON ORIVER 8 * LONG
53p. MIYAMA 165 pin IC les) clip £1.85. 5

PIECE precision screwdriver sets. in |
dvidual handles. €1.05. JUMPER YEST |

19-PIECE PRECISION TOOL KIT. In
pastic hingod case. Consists ) 5 spanners.
4% 2:6mm. 5 ot drivers, 30mm. 3 small
scrowdrrvers 2 Prafips drivers. | awl. 3
Nian Keys, £3.35

‘ meter, £34.50p

—_ ——
MICRO SWITCHES. Standard bullon
aperted 28 X25 X Bmm make or break new
15p sach. ralles operated version of the
latter new 20p each. Lighl actlan micro
swilch, 3 amp make or bresk 35 x 20 X Tmm

crocs each end 90p. CRIMPING TOOL, 2
combination 1ype lor crimping red, blue and
yeliow termenations also Incorporates a wire
stripper (6 gauges| and wire cuiter. nsulated

LEAD SETS 10 pairs of leads with insulated {

TAPE HEADS. Mone casselte. £1.75.
Stereo cassette £3.00. Standard 8 Irack
stera £1.95. BSH MM 1330 ' track 50p.
BSR SRPI0 "4 track £2.10. TOI0 dual heas
assembly 2 heads both ¥z irack R/F with built
in erase £1.25.

12p each. Cherry plunger operated micro
switch. 2 norm. apen and 2 norm. closed,
plunger 20mm long (4030 18mm) 250
each

ROCKER SWITCHES. 2 amp SPST single
hole fixing. various celours red. Slack,
yellow. green. whita] 19p each. 250vac 6
amp white rocker. 21 X 15 13mm 17p each.

| I—

deal aid battery (supplied) £4.95. Low cost
condenser ECM105 Omni. 600ohms. on/off
switch standard [ack plug £2.95. EMSO7
Condenser. um. 600ghms. 30-18kHz. bighly
polished metai body. £7 95 DYNAMIC stick
mcraphona dual imp.. 600chms or 20k,
T0-15kHz attractive biack metalbody. £7.75.
EMS06 Condenser. cardiod, uni. 500chms or
S0k heavy chromed copper case, £12.95.
DYNAMIC P.A, Mike. mobile radio setc.
tymb swich 50k mp. £3 75 CASSETVE
replacement microphoae with 2.5/3.5 plugs
£1.35. INSERT crystal replacemant
35 t0mm 40p. GRUNDIG Elaciret inserts,
with butll [n FET preamp 3-Gvde. £1.00.

SWITCHES. Sub. min. Toggles. SPST
Bx5%Tmm. 52p. OPOT [BxIXx7)] 62p.
0OPOT Centre off (12 11 9mm] 77p.

PUSH SWITCHES (16x6mm]. red top.
push in make 15p each. push on break
version black vinyl 17p sach.

SLIDE SWITCHES all OPOT 158 12mm
13p. 16 11X 9mm 13p. 22 13 8mm 13p.
22x 13%8 cenire off 14p. Multipole slider
double achea (12 tags) 29X 3 11mm 25p.

ROTARY SWITCHES |waler) 3P4W. 4P3W.
2P6W and VP12W all 35p each.

RELAYS. Encapsutaled reed relay 1,000
coil, 912vdc. mngle make. 0.1 matrix
mounling 35¢. Minialure encapsuiated reed
relay. G 1 matrix mounling. single make
aperated on 12vdc S0p. Continental sares.
sealed plastic case type. 2dvdc. 3 pole ¢/9 5
amp contacis. new BSp. 230vac Seaied
febry. 3 pole 5 amp contacts. ex. equipment.
11-pin base. 60p each. Melai Cased raad
relay 50 %45 1 Tmm has 4 heavy duty make
read inserts. operates on 12vde 359 each.

ANTEX SOLDERING IRONS. Ail 240vac
Modej € 15 watls £3.95. Mode 1CK 17 walls

| LOW COST PANEL METERS. Size

52x52x33mm. 50 microamp £4.25. 100
microamp £4. 10, IMA £3.95. VU meter €465,
D-300V AC (60x47x33mm| £4.25, Ferranti
3.5 square § 600V AC meter £2.95.

16 pin 0.1.1. SWITCHES onty 42p each

RIBBON CABLE Bway single core minia-
ture 22p per melre

NICADS. AA size 1.2 volts 500ma £1.10
eachor 4 for £3.75

£3.950. Model XZ5 25 watls £3.95p. ST3
SOLDERING {RON STAND. suits all Antex rons

TANTALUM CAPS. 2.2m1/50¥ DC, 3.3mi/
20V OC. 10mt/20v OC and §8mi/6.3¥ OC.
special price all 10p each

capacitance range 200pt-0.2mid.. 1000p!-
1mid. 0B range. Interaal saisty luse.
dimensions 150K)NISXS0MM, a good guality

el |

280ma £1.20 (20p). 6¥ 500ma E1.10 (22)
12 24 £2.35 [45p) 12V 4N £2.85 45p)
15-0-15V 1K £2.25 {45p). 30-0-30V 1A £2.85
{54p], 20020V 2A £365 (54p). 0-12:15-20-
30V 2A £4,75 (54g} 20V 2.5A £2.35 [54p).

TRIAC XENON PULSE TRANS-
FORMERS. | {GPO style] 32p. 11plus | sub
min. pch mounting 65p.

DISPLAYS. 0.5% LED. Com. cath. greea 90p.
4 digh LED clock dispiays with message
centre, 0.6". com cath. with data £3.25.
NSANGS 8% digil muitiplexed dizplays com.
cath with data £1.45.

PROJECT BOXES. Slurdy ABS black
plastic boxes with brass inserts and lid.
75%56x35mm 65¢ 95% 7xISmm 75p
115%9%37mm B7p.

VERD HAND HELD BOX. White ABS. 24in
% 3.7 in 1apered. with screws 68p each.

YERO POTTING PLASTIC Boxes with kid
and screws 70 50  20mm. white or black,
43p each,

CLIFF CLICKTESTY. 13 amp mains connec-

tor. ideal for workshop. sic.. provides rapid

and sae mains connaclian, tough mouided

case and lid with meon indicator and tuse
.15

1

PUSH BUTTON TV TUNERS fnot varicap)
Fansistorised UKF. new £2.25.

- |

POWER SUPPLIES. Swiched type plugs
nic a 13 amp socket has 3-4. 5-6. 7.5 and 9
volts 0 ¢ out at eilher 100 or 400ma
switchable £3.45 HCZ44R stabilised power
supply 36-7.5-Ovdc al 400ma, has polarity
reversing and on off switch and is fully
requiated lo grve exact valtage from no load
to magmum current £5.50

THODES.. IN4005 10 lor 45p. BY255 10 ler
B85,

BRIDGE RECTIFIERS. 500¥ 500ma Ex
equp 12p sach. 100V 3 amg. stud mounling
pew) 35p.

ZENER OIODE. 24¥ 400mw 10 for 35p.

RANX ARENA sierea cariridge pream-
phitier modules. svilable for magnetic
cariridges. new, supplied with connection
detaits. £195.

FINNED HEATSINKS. Supplied undriiled
Amm thick. 27mm high. 75x124mm G0p.
150x124mm 95p. Smaller version 2.7mm
thick. 75x108mm 48p. TRANSISTOR
SOCKETS T05 or T018 9p sach. TOJ type
15p each.

MURATA TRANSDUCERS. REC/SENGER.
MA4D 1L 40KHZ £3.50 pair

NEW ARRIVALS. Glass reed switch.
changeaver contacts. 24" long 3Bp each.
Mercury swilches. glass encapsulated %%
long leads 35p each. Muliway in line plugs
md sockels 3-way 35p. Bway 45p. 12-way
Shp (price per pair) new AMP type GPO
telephone handsets £1.95p TOA115]1 woitage
reguiators 250 each. MAGNETS ‘2" long. "
thick. with fixing hole. 10 for 40p.

! P e | S

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 24D
| 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 alternate dual time zone —
not all at once of course. There’'s a night light, too.

Hours, minutes, seconds and day of the week are displayed
continuously, while the date will appear at the touch of a button.
The alarm is beefy enough to wake you up in the morning and get
you to work on time (or wake you up when it's time to go home).

£16.95

All prices include 15% VAT and postage

Examples of Marketplace offers can be seen at our Charing Cross Road offices.
Please mark your envelope with the offer that you want and order separately from offers shown elsewhere in ET}
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To CLOCK RADIO offer
ETI Magazine, 145 Charing Cross Road
London, WC2
Name

Address
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To: DIGITAL ALARM offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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To: LCD WATCH offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address

To: ALARM/CHRONO LCD WATCH
offer

ETI Magazine, 145 Charing Cross Road
London, WC2

Name

Address
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BUGGED BY
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.

lts 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, screenlng 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 large 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 tmy AC cur-
rents in surrounding wiring and components. e

OccaS|onaIIy 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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FEATURE

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
conductor by adding unwanted components to it, and hum
results.

Andgﬂq

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.

W\V

As the amplifier is the control centre of a

system, central earthing is best carried

ourt at this point to avoid loops. Only use
single earth wherever possible
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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 plugs 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
naote 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 help.

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 level 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. [t 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 level 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 original sympton.
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...And The Cure

The most obvious cure for hum of this sort is prevention. Any
signal-carrying lead 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

Tumtables 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 tumntable 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 voitages. Make sure that any mains conductors are kept
well away from the pickup cartridge.
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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 —
unscreened — is

immediately surround
it making life
unbearable

* 3 [
Curing Magnetic Hum
The most common problem with magnetically induced hum
is found around the pickup cartridge. To cure this hum it is
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. It is 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
replacement components. EN

Don’t let the
hum-bugs get the last
laugh! Follow the
rules given here and
MAYBE you'll get
away hum-free!
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or CW Brass Bushes and Lid In Dranee (e ode Photoresistors OPDT  Buas 16 swaA208! 2N3053 19 BCSS8 15
L112we2 D31 99 Case 812003 OR ORP12 95 ORP12 Miniature Push - C & K ingi‘; Z?, Eiil‘.’ ::
L150 W80 D50 131 Case BIM2005 OR ORPE1 95 ORPB1 3
£190 W1 10 060 1 o noe OR . P ush To Make, Momen 62 Sv/ 8531 2N3055 BD131 39
§ Phototransistors P Push To Break, Mamentary 62 Sw 8533 Full (S8 Test 95 80132 39
Plastic Boxes with Metal Lids ocePT 220 ocen ;:g‘;g ‘53 :g:gg 39
Flecessed Top Box 8PX25 195 BPXZ 3
ABS Base. C/W Brass Bushes, (n Orange 8PX29 195 8PX29 MAINS TRANSFORMERS Order Code | 203702 o e b
T A Ve Bl A (3 Order Code Photocoupler Secandaries may be sonNECted In series O NITTI 297 BFY50 17
patailel to gve wide vollage range 2N3819 22 BF Y51 17
L85 W56 D29 112 Case BIA4003 OR FCOB20 165  FCDBZA Primaries 0.220, 240V 2IN3820 18 BFYS2 20
L111 W7 042 150 Case BIM4004 OR . 35 esch IN390a e BLXE5 262
B e wesoss 208 Case BIMA0OS OR HARDWARE ¢ Order Code B EHapWEREIHIEE 5w INSa57 39 BLYS3A 277
Diecast Boxes D.1.L. Sockets pprox 18% Regulatian F C. 54, HI6, W35 2N5459 35 BRY39 50
Diecast Box and Flanged Lid B Fin Low Protile Sacke! Tin 12 DIL SKT B EOELEAT WEER & 10;7;3 23 gf)xggo zagé
Atuminiam Box and Lid in Natural Finish 14 Pin Low Profite Socret Tin 14 14 OO0 60 AD161 a2 MPE102 16
Ovler Code 16 Pin Low Profiie Socket Tin 6 6 Mo 129 AD162 a2 0ag1 8
L113 W63 D31 124 Case BIN5003 NA L) BAWSSD 1200 ocze 18
L152 W82 D50 215 Case BINM5005 NA Meatsinks N BC107 14 0c3s5 105
L192 w113 DB 334 Case BIME0D6 NA BC108 14 TIP3tA a8
In 8l Type T0550 C:W 2 n 20VA  Clamp Type Construction 360 each
Small Desk Consoles tndvidual Type tor 1 . TO66 105 C/W 28 ok T - B a6 B8C108C 18 TIP32A 54
Slope Front Console, Recessedt Top Indiwigual Type toe 3. 703 7.2 Crw % B3)) 1 JUELLC 5
'ABS Base, C'W Brast Bushes, In Oranoe indwituat Tyoe tor 15 TO126 17°CAW 26 4 04 5v. 04 Trans 20VA 48 BE1098) B WXEs ®
I Aty Top Panet F inishe Grey Indwicua Tvpe for 1+ TO220 17 E W 26 om0y 2 bene b e IS
1 12
Ventliation Slots In Base Order Corde 01 ¥ 150 BC158 10 Ti543 )
W105 D143 H32 (56} 236 Cate BIMBOOS5 DR p.C.B. Components 1175y 0 175 BC177 17 2Tx109C %
W170 D143 H32 (561 2 Case BIN*6006 OF 20 200 BC179 20
W170 D214 H3Z (821 431 Case BIMBOO? OR aio Pen Blur (ns Sic 98 BC162 1
Skeleton Presets, Miniature Order Code
RESISTORS Order Cade VERO ELECTRONICS PRODUCTS 0.1W. €3 Values, 100R-iM, Lin. Vertical Mounting 8 M. Preser v
Carbon Film, Fixed 25" 15" .1" pich Verobosra 71 200-210684 0.1W, EJ Values, 100R 1M, Lin. Horizontal Mounting 8 Min, Preset H
0.25W, E24 Values IRO-10M, 5% Tol.  2each 1007100 {Muit 10/Valuel  Res AD' 3,75 x &7 1" pitch Veroboard 79 200.210720 * Value
D.5W. E12 Vaiues IRO-AM7, 10% Tol  3each  150/100 IMult 10/Value} Res RD 2_5? TR D?‘cn Veroboard (51 85/Pack  200-21076C Skeleton Presets, Standard
. 0.3W, E3 Values, 100R-aM7, Lin. Vertical Mounting " Sud. Preser V
VEe 3.75" x §7.1" pich Plan Baaro 68 200-21078H o 0 514, Preset R
Metal Fitm, Fixed 582 % 3.9 1 prich v-Q DIP Bosrg 135 200.21084€ 0.3W, 3 Values, 100R 4M7, Lin. Horizonial Mounting e
0.5W, E24 Values, SRIIM, 2% Tol. 8each  400/100 [Mult 10/Value)  Fes MA30 Spo1 Face Cutter 10 203-21013A Potentiometer, Rotary
2.5W. E12 Values, 10R-27K, 6% Tol. 16each  800/100 (Mult 10{Value) Res PR52 Pin Inertion Tool far 040 1vpepin 147 203-21015F 0.5%, E3 Values, 1K-2M2 Lin 39 Ro Pot Lin
p DS Pins 040 (1001 ad/Pack  200-21087G 0.25W, E3 Valuss, 4K7-2M2 Log. 39 Ro Pot Log
SS Pins 040 {1001 44/Pack  200-210178 . + Value
Metal Glaze, Fixed Verownre Kit 41-pen. 2-wire, 25comb)  458/Ki 200-21341D Potentlometer, ;’(“;"70 . P
Pack 1339F 0.5W, E3 Values, 2K2-470K Lin o1 Lin
0.5W. E24 Values, IM-33M, 5% Tol.  16each  800/100 {Mult 10/Vajue) C::.XRM oo &‘?::':‘7) :Sgl;‘:; ;gg §.§i36 D e s (e &  okniks
e - Value
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Freepost e ACCESS
Birmingham e VISA

e CASH
ELECTRONICS g;?_ ;gg 2400 ° CHEQUE

Furr Seec KiT
TELETEXT DECDM_DER

/ M

‘ GMT ELECTRONICS

TELETEXT DECODER Q" o

®ohe
oL e

®he

2
1
e

STATE OF THE ART L.S.I. CIRCUITS

DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY
CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
ULTRASONIC REMOTE CONTROL

HIGH QUALITY THROUGH PLATED P.C.B.

ALL I.C. MOUNTED ON SOCKETS

PREALIGNED UHF/IF MODULES

NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm

SUPPLY 240v 50Hz 35w

NEW *TOUCH CONTROL KEYPAD* NEW

INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

— £189.90 inc VAT. P& P £3.00.

FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 P & P £0.50.

P.C.B'S AND L.S.I. I.C'S NOT SOLD SEPARATE FROM KITS. P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

DOPPLER RADAR ALARM F.E.T. POWER AMPLIFIER

Do your goodies need protecting? No need to run miles of wire,
and hack window and door frames ta pieces, Just build a Doppler
Rodar Alarm kit. It can be mains or battery operated { external
battery required ), and is triggered by any movement in its
detection area. It incorporates an arming delay - to enable you
to leove its detection field safely, ond a trigger delay (0 to 45
seconds ), so you can catch the thief red handed without a prios
warning having been given.

The unitprovidesa 12 velt output, normally high { low on olarm ),

Bring your HI-FI up to date. Avoilable now is a 100 watt
audio amplifier using POWER MOSFETS . The POWER MOSFET
has several odvantages over bipolar transistors. It has good
frequency response, nocarrier storoge delay, thermal stability,
no secondary breckdown, and high input impedonce.

The MOSFET Amplifier has been designed to deliver o

continuaus power autput of 100 watts with full heotsinking into 8
chms from 5 Hz ro 100 kHz with no more thon 0.01% total
harmonic distortion, which is about a tenfold improvement on
ordinary bipolar techniques. The high output impedance and
thermal stability of the MOSFET reduces the size of the totol
circuit by about 30%. The kit does not include a case.

POWER MOSFET AMPLIFIER MODULE £39.50
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to supply an external remate refay, which is not supplied. The
unit has an integrol buzzer to give on indication when the unit is
being armed, and when triggering is complete.

The urfit comes complete with a suitable case

DOPPLER RADAR ALARM  £39.50




EIRDWASTNIG electronics

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN
TELEPHONE 01-883 3705 01-883 2289

our coundee! eonneetion in the world of eomponente :
S il INCLUDED FREE
e 18 & Now AVA“-ABLE Sample tape with extended

Low cost computer in kit form B G GHlobiiy EIge

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

Asﬁf”"‘ only £249 + VAT
! August to November ' 79
R A e Build, understand, and
Demonstration At Our Shop Kit price program your own
only £199 +VAT computer for only a
(enter through stationers) small outlay

AVAILABLE SOON

COLOUR ADD-ON CARD

Enables you to choose your foreground, the background colour anywhere on the screen. Flash any character on the screen at will Full documentation and parts in kit form. Phone for details.

STOP PRESS

The latest edition of our ‘STOP PRESS' is now available, and contains an up-to-date price list showing all the items that we stock. Just send an
S.A.E. or phone for your FREE copy. Our catalogue is still available and if you're one of the few who haven’t got a copy, order your FREE copy

today.
P CRAMS. | 8228 2.13 | CA3140F 036 PLUS 741520 0.18 [ 74LS160 1.09 | 7415373 0.78
£ 8251 5.00 | CA3160E 1.00 OH 10 Superboard Il 741521 0.18 | 74LS161 0.89 | 7415386 0.36
4027 3.01 | 8253 6.93 | CA3600E 3.69 only £188 + VAT 741522 0.18 | 74LS162 1.16 | 7415393 0.84
-t d L L vt ase  oulase ot Ly
s) 2. Rate -82 [MC1350P 1.20 | TBABOO 0.83 - - .
4060 (300ns)  2.39 | Generstors 1CLBO38BCC 3.40 | MC1351P 1.20 | TBAB10S 1.10 | 74LS28 0.18 | 74LS165 0.72 | 74500 0.56
4116 8.74'| mC14411 5.87 | |TT7120 1.80 | MC1352pP 1.35 | TBAB10AS 0.80 | 74LS30 0.18 | 7415166 1.85 | 745262 15.85
Static RAMS MMS5307 9.38 | LF35IN 0.40 | pmC1375P 1.73 | TBAB20 0.70 | 74LS32 0.26 | 7415168 1.71 | 745374 12.84
2102A 1.16 | yarTs LF356N 0.80 |mc1aasL 295 | TBA920Q 1,75 | 741533 0.26 | 7415169 1.71 | 745387 2.33
2102A.2 1.16 AY-5.1013 3.65 LM301AH 0.368 | MC1456CG 1.75 | TBA9S0Q 1.50 | 74LS37 0.23 | 74tS170 1.72 | 745472 14.35
2111A1 1.70 | um ‘04 LM301AN 0.25 | MC1458CP1 0.45 | TCA270Q 1.00 | 741538 0.23 | 74L8173 0.81 | 745474 11.24
211242 1.83 5303 - B LM307H 0.66 | 14950 5.98 | TCA730 397 | 741340 0.18 | 74LS174 0.97 | 75107AJ 1.52
21102 1.16 | TMS601INC  4.30 | | M307N 0.43 | \c1a96p 075 | T¢a7a0 397 | 741542 0.65 | 74LS175 0.97 | 751078J 1.52
2114 617 | Integrated Circuits LM308N 0.95 | Mc3302p 0.65 | Imtegrated Circuits | 741547 0.81 | 7415181 2.77 | 75108AN 1.30
4035 {1000ns) 1.07 | 703 (8pin)  0.85 | LM308 0.55 |pmc3340p 1.26 | TCAS40 1.60 | 7aL548 0 81)|[7atoies 0.44 | 75182 1.52
4045 (250ns)  6.15 | 709 8pim) 035 | LM31BN 1.95 | mem780 248 | TDA1054 1.20 | 741549 (] || TR 2.08 | 754524 0.43
5257 (TMS4044) | 709 (14pn)  0.38 | LM319H 2.25 | NE53IN 1.00 | TDA1327 0.95 | 741551 0 || AT 0.86 | 75L90J 2.25
6.93 709 (T099) 0.45 | LM322N 3.87 - 741554 0.18 | 7415191 0.86 | 711
i | NE540L 2.97 | TDA1352 1.35
6B10 3.03 | 710 (8 pin) 0.36 | LM324N 0.50 74L555 0.18 | 74LS192 1.04 | 7400
; NESSEN 0.22 | TDA2020 3.20 0.10
ROMS 710 (14 pin) 38 | LM339N 0.50 | NESSEN 0.60 | TLO72CP 0.95 | 74LS73 0.33 | 7415193 1.04 | 7401 0.10
2513(U.C)  6.25 | 710(T099)  0.45 | LM348N 0.90 | NESEON 325 |TL074CN 150 | 741874 0278 )7ALS 193 086 | 7402 0.10
2513 (LC)  6.25 | 711 (14pin)  0.40 | LM370N 2.90 | NESEIN 3.95 |TLOBICP 0.45 |74L575 (|| TSI 0.97 | 7403 0.11
MM5230 462 | 711 (T099)  0.87 | LM371H 2.05 | NES62N 3.95 |TL082CP 095 [74L576 0273 AL 5198 0.97 | 7404 0.12
cPU 739 (14 pin)  1.80 | LM373N 2.90 { NESEEN 1.10 | TLo83ce 108 | 74878 0.27 | 7415197 0.97 | 7405 0.13
6800 6.01 | 741 8 pim 0.18 | LM374N 2.90 | NESBEN 1.20 | TLOBACN 115 |74Ls83 0.78 | 7415221 0.92 | 7406 0.21
8080 508 | 741(04pn) 035 [ LM377N 1.75 | NESBTN 1.35 |uaa170 198 |74LS85 0.81 | 7415240 2.08 | 7407 0.21
y 741 (T099)  0.42 | LM378N 2.05 : 741586 0.27 | 7415241 2.08 | 74
9900 26.05 ’ SAA1024 340 |uAa180 1.98 7408 0.12
| 747 (14 pin) 070 | LM3795 3,75 741590 0.57 | 7415242 2.08 |7
780 9.00 | SAA1025 4.85 |2N404 0.80 409 0.13
748 (8 pin) 0.33 | LM380N8 0.85 | 5La14A 90 741591 0.97 | 7415243 2.08
6502 9.50 ! SL414, 1. 2N414 0.80 7410 0.11
E.PROMS 748 (14 pin)  0.45 | LM3BON 0.75 | 51440 2,90 |INa17E o0 | 741892 0.69 | 7415245 2.50 | 7411 017
1702AQ 5.16 | 748(T099)  0.48 [ LM3BIN 1.45 | Speooov 2.98 | oNa23T 1os |741593 0.60 | 7415247 1.08 | 7412 0.13
2708 3.20 753 (8 pin) 1.50 | LM381AN 2.50 | gN75491N 0.75 2INA24E 1'15 741595 0.81 | 7415248 1.09 | 7443 0'1’
2716 24.00 | AY-10212 5.80 | LM382N 1.20 | sN75492N 0.85 |2N424p o.go | 741596 1.16 |74LS249 1.09 | 7414 0.40
B AY-1.6050 1.90 | LM386N 0.78 | SN76001N 0.95 . 74L8107 0.32 | 74LS251 0.96 | 7416 0'19
T.V. Controller AY.1.5051 145 | (M387N 0.95 |3N76003N 198 | anaeot 378 |7as100 0.32 7415253 0.92 | 7215 otag
SFF96364  14.59 | sy.16721/6  1.95 | LM38ON 0.95 [ SN76008K  1.60 | anasece 233 |7ats112 0.32 | 745257 0.92 | 7450 0.10
m AY-3-8500 5.00 | LM725CN 2.25 | 5N76013N 1.80 | 2N1034E Te0 [74L8113 0.32 | 7415268 0.92 | 7453 0.18
0.52 | AY.5-1224 2.40 | LM1303N 1.00 [ SN76013ND  1.40 | 2N1040E e85 |74LS114 0.32 |74LS259 1.39 | 7435 0.18
74366 0.52 | AY-5-3507 4.15 | LM180BN 1.95 | SN76018K 1.50 | 2N1066E 5:85 74L8122 0.69 |74LS261 4.50 | 7428 0.18
;:g? 0.52 | AY-5-4007 1.10 | LM1812N 6.40 [ SN76023ND  1.30 | 2NAT16E 495 |74L3123 0.72 32t§§$§ ‘1’-37 7427 0.25
8 0.52 | CA3036 1.10 | LM1820N 1.00 | SN76033N 2.00 | 2NA134J 26.95 |745124 1.39 -70 | 7428 0.29
81L595 0.86 | CA3045F 1.40 | LM1830N 1.98 | SN76532N 155 | LS sories 7415125 0.36 | 7415279 0.57 | 7430 0.10
81L596 0.70 | CA3046 0.85 | LM3065N 1.50 | SN76544N 1.25 | 74500 0.12 |74L8126 0.36 | 74L5283 1.09 (743 0.18
211.597 0.86 [ CA3053 0.72 | LM390ON ~ 0.50 | SN76660N  0.75 | 74(S01 0.12 72LS132 0.60 ;:tgggg 4.50 | 7437 0.19
11598 0.70 | CA3075 2.00 | Integrated circuits SN76666N 0.75 | 741502 0.14 [74L5133 0.39 0.91 | 7438 0.19
8726 741513 7415293 o
1.90 | CA3078S 1.90 | LM3905N 1.00 | TAA263 2.20 | 74LS03 0.14 LS136 0.36 TS -91 | 7440 0.18
8728 1.90 | CA3080 0.67 | LM3909N 0.68 | TAA320A 0.50 | 741502 0.16 ;25138 0.58 74L = 95 1.30 ( 7449 0.48
8795 1.57 | CA3080E 0.67 | LM3911N 1.10 | TBA120S 0.70 | 741505 0.19 utgiig 0.58 g At 5525 :-‘3 7442 0.35
8796 1.57 | CA308!1 1.30 | M252B1AA  7.50 | TRA231 1.00 | 741508 0.18 5 0.97 8 -39 | 7445 0.56
8 7415161 1 {7415352 1.04
T97 1.57 | CA3082 1.30 | M253B1 AA  7.85 | TBA520Q 1.00 | 741509 0.8 7413 0.8 L 8 7446A 0.56
8798 1.57 | CA3086 0.45 | MC1310P 1.00 | TgA530Q 1.50 | 741510 0.18 |7 4{5152 °-§2 ] Anggg 0.92 | 7447A 0.40
Interface CA3089 1.75 | MC1312P 1.85 | TBA540Q 1.50 | 741811 0.18 74LS15 1.30 e oaed 3-2‘ 7448 0.49
8205 3.00 | CA3090Q 3.95 | MC1314P 3.35 | TBA550Q 1.50 | 741512 0.18 74Lsngg g-7§ s 0-27 7450 0.10
8212 2.00 [ CA3097E 1.85 | MC1315P 5.50 | TBA560Q 3.75 | 741513 0.37 -7 T -47 | 7451 0.10
8216 2.08 | CA3123E 1.70 | MC1327P 0.95 | TBAGS1 1.80 |74LS1a 0.65 /415157 0.57 | 74L536 0.47 | 7453 0.10
8224 2.77 | CA3130E 0.85 | MC1330P 1.00 | TRA750Q 2. 741515 0.18 /4LS158 0.57 | 7415368 0.47 | 7454 0.12
AN prices are EXCLUSIVE of VAT. P ge and packing 30p ( p harged at cost). CALLERS WELCOME. Hours 9.00 mG.Oppm (enter through stationers). TRADE
and EXPORT inquiries welcome. Phone your orders through our ORDER-RING line quoting your A orB ycard ber (Min. tel order £5).
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PROJECT

HI-LO PASS FILTER

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 simultaneously and all

together — GOSH, is there no end to
the ETI 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 rumble 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 RV 1. 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
ivariable 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.

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

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 RV 1 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
fauit.

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 wp to = 15 V), which
will save the expense of batteries, if
you wish. ‘

>
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R3
100k

The intemal photograph (left) shows the
completed PCB8 installed in its case and the
comnectors 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.

Fig. 1 (below) shows the circuit diagram.
RV1 and RV2 are both ganged poten-

tiometers.
ca
500p +9v
’ ~d 9
A LY —| I—-o
+ cé
3 1u0
o/
i
c5 NOTES: .
§00p 1C1 1S 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 Ctizen Band Enthusiasts

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

Duff Rig?? Then why not take advantage of our repair service — absolute

confidence guaranteed.

Access, Credit Cards accepted

Just send 3 x 10p stamps for our 16-page fully itlustrated comprehensive

catalogue
REMEMBER!! Unul C B. becomes legal we DO NOT seli ngs
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HOW IT WORKS

frequency resp
2. Adjustment of
- frequncy 2.2 kHz
_ the broken and

a8 in our circwit the o
is simply a combination
 ramsof Pigs 1and 2.

o st
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Hi-Lo Pass Filter

0 >
/
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/7 1 1 | ]
236Hz2 2k6 5kO 10k 20k
FREQ
Fig. 1. The frequency response of the high
pass filter. The response falls off below
about 235 Hz.
a ¥
o \
\
\
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2k2  5k0 10k 20k 24k

Fig. 2. The frequency response of the low FREQ

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.

BUYLINES

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

TO
BATTERIES
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T0P
1+2

TOP PROJECTS
Book 1+2: £2.50 + 25p P&P
Master mixer, 100W guitar amp., low
power laser, printmeter, transistor tester,
mixer preamp., logic probe, Ni-Cad
charger, loudhailer, ‘scope calibrator,
electronic ignition, car theft alarm, turn
indicator canceller, brake light warning.
LM3800 circuits, temperature alarm, aerial
matcher, UHF-TV preamp., metal locator
four input mixer, IC power supply, rumble
filter, 1C 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 Det’* game, burglar alarm, pink
noise generator, sweep oscillator, marker
generator, audio-visual metronome. LED
dice, skeet game, lie detector, disco light
show

ETICIRCUITS Books 1 & 2

Each volume contains over 150 circuits,
mainly drawn from the best of our
Tech-Tips. The circuits are indexed for
rapid selection and an additional section is
included which gives transistor specs, and
plenty of other useful data.
Sales of this
publication have been
phenomenal —

hardly surprising when
the circuits cost
under 1p each!
£1.50 + 25p P&P.

ECIALS

PROJEGTS

FROM THE PUBLISHERS OF
ELECTRONICS TODAY INTHRNATION AL

Em
CIRCUITS
No2

TOP PROJECTS
Book 7: £1.25 + 25p P&P

ER Il loudspeaker, CCD phaser, 3-channel
tone control, bass enhancer, continuity
tester, bench supply, LCD digital
multimeter, digital frequency meter, wide
range oscillator, ETI wet, egg timer, house
alarm, porch light, torch finder, light
dimmer, 1B metal locater, electronic
bongos, puzzle of the drunken sailor, race
track, ultrasonic switch, tic-tac radio. rev
counter, Transcendent 2000, spirit tevel

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

75p + 25p P&P.

ELECTRONICS — ITS EASY
Combined volume

This, our latest work, is a complete
collection of our ever popular beginners
series. Previously published in three
volumes.

£3.60 + 50p P&P.
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CMOS 555
APPLICATIONS

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.7). lt consists of a pair of comparators that operate at Vs
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. Othert
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 555 timer chip has been around for many

DISCHARGE
“Vee THRESHOLD

DISCHARGE CONTROL VOLTAGE

THRESHOLD RESET
CONTROL VOLTAGE OUTPUT
TRIGGER

GND

[N i

N O oa w N =

P8 TRIGGER

3
QuTPUT

5 O

CONTROL
VOLTAGE

§ "
COMPARATOR B

7
DISCHARGE

TRIGGER
2

l GND
1

Fig. 1. The pin-out and internal configuration of the CMOS 555.

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.
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PARAMETER ICM 7555 BIPOLAR 555C
QUIESCENT CURRENT TYPICAL TYPICAL
Vee +15V 120uA 10mA
INPUT CURRENT TRIGGER 50pA OubA
THRESHOLD 50pA OulA
RESET 100pA Om1A
MAX. OPERATING 500kHz 500kHz
FREQUENCY
POWER SUPPLY RANGE 2 » 18V 4VS » 16V
PEAK SUPPLY CURRENT 10mA 370mA
TRANSIENT
RISE AND FALL TIME 40nS 100nS
AT OUTPUT

:;1595 2. A comparison between 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.

300 [—

SUPPLY 200 |—

CURRENT BIPOLAR 555

100

o 200 400 600 80055

TIVE

Fig. 3. The CMOS 555 displays an impressive reduction in supply
current transient during an output transmission.
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FEATURE

TIME CONSTANTS
C{Ra+Ab) C{Ra+Rb}

CRb CRb
2/3 Vee RA

8
1/3 Vee

RB {Ra+2Rb)C

LESH L} A FEW CYCLES AN HOUR
TO 500kHz ARE POSSIBLE

USING THIS CIRCUIT

TRIG
D

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 voltage B
reaches 2/3 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 /3 Vcc.

This causes the trigger comparator to go low which sets the
output high and turns off the discharge FET. Thus, the voltage B
oscillates between V3 and 3Vcc. 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 3 Vcc limit, thus making the waveform
at B larger. This will cause the oscillation frequency to be lower than
calculated. To maintain the calculated frequency, the discharge
period should be 5 uS seconds or longer.

. +Vee
cR
il 4 8

B
1/3 Vee 7555 6

iR 2

2/3 Vee

o»

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

02 }
“» RED LED OFF
o~
oN oN

7555

?r\}aus ?“27 /J;

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
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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
a7k

BC182L
T2 c?
100n

R4
10k

SWEEP TIME T = Vec x 2/3 x C1

7555
c

NOTE NO RETRIGGER

ANDc - {2.7 - 0.7}

'mv_“/\_/l__
A

ov

Fig. 7 (above) The 7555 is used to initiate and terminiate a 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 7555
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 + 2/ Vcc,
the threshold comparator sets the discharge FET into its ON state
and so C1 is shorted to ground. IC1 is used to buffer the voltage 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

1N4148
D2

c —8V NO LOAD

i c3
A3 + 100u
39

1

-7V AT 0.5mA

/77L7‘l
DC TO DC CONVERTER

sov — -
’ m

0

0 =

- 07

B
-813V

vy = =— = _ =

ov

gV 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 3 is AC
coupled via C2 to the charge pump. The voltage on the negative side
of C2 is prevented from going more than OV7 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 negative 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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/% u

TUNE FOR MAX
RECEPTION [4 8

1N4148

AL ULTRASONIC

| aokkz
=21 AIR TRANSDUCER
1c1

7555
27

100V
WORKING

ed
~
Fo 40kH: —C2
M

TX CURRENT 15mA

AUTOTRANSFORMER

275WG WIRE

10 TURNS AND 100 TURNS
WOUND ON A SUITABLE
FERRITE POT CORE

{RM10}
OUTPUT 40kHz BADPASS FILTER
l 390p
I 100k 7
10 390p
”JN—W L—» MW 40kHz SIGNAL

TO DETECTOR

40kHz

RECEIVER 10n

”J:[IF—IF

66k

330k

+Vee

100n

Fig. 9 (above) The 7555 can be used as the driving oscillator in an
ultrasonic remote control system. The oscillator generates a thin
pulse 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 signais at this frequency, which can then
be sent to a detector circuit.

+Vee (+5 TO 18V

——O

2k3Hz

1Na148
01

20TD1
CONTROL RANGE

D2
1N4 148

1)

Fig. 10 (above) This oscillator allows the mark space ratio at pin 3 to
be varied from 1 to 20, to 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 RV 1 wiper determines the ratio of the charge and
discharge periods. The oscillation frequency is slightly dependent
on this ratio. . .
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+Vee
+Vee

FREQUENCY
CONTROL

T +Vee (+8V TD +18V)

A

47k

2k7

2 6
™0 Il

27
Y log 3

7555
BC182L

+Vee

x
<

e

SPARE CMOS
INVERTER

TO INDEPENDANT OF vCC

VA VAN
R

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 inverter. The op amp
provides a low impedance triangle output, the frequency of which

may be controlled with the 1M log pot.

+Vee
T {(+18 TO +5V}

22

PiN 4 CAN BE USED
TO GATE THE YQNE
ON AND OFF,

q

1N4148

470R

1N4148

CONTINUOUS 1.3kHz TONE

Fig. 12 (above) The 7555 can be used to generate an acoustic to

8c21zL

80R
1.3 kHz

The oscillator is set to run at 1Tk3Hz which has a low period of about
15 nS and a high period of about 755 nS. During the low period the
transistor is tumed ON and so the loudspeaker is connected across
the power supply and sinks at about 100 mA (for a 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, being about 1.95 mA. Therefore, 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.

Vee

g
-l

2 7565 | 7
1c2

T +Vee {418V TO +5V*

= 47n

”Jnl

1N4148

13Hz a70R iINd148

BC2121
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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 1IC1 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 + %3
Vcce 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}

+Veeo

‘BEEP ?

PERIOD
| 3sEcoNDs
10K
a 8 4 8
1N4148
g 7 6
7
470K 7555

7535
2k2 ic1

I'If)u
T =

1c2

"

1N4 148

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’.

{+5 TO + 18V

T *Vee

100k

4 8 4 ]
14148 5
3 -
7555 106
= 6 7555 S 13 sc212t

68k Ic1 7

2 2

T+
Z

I 3 ] T N4 148 80R

4
LA a0k

;;‘7 &

INCREASE TO 2k7 FOR A LOUDER OUTPUT

1N4148

- 1SEC »

Fig. 15 (above) The last type of sound generator to be described is a
simple siren. IC1 generates a sawtooth 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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{+5 TO +18V)

(I) +Ver

R2 R3

10k 4 g
2 7
» B C
Tmono* 1.1x R3xC2
7555
BC182L
A O-|
c1
4700 S R1 3 6 E
10k
= 2

L]
o 11 1

o
+2/3 Veo '__/l /
E
w

Fig. 16 (above) The 7555 can be made into a monostable, although
some problems may occur in its use. A negative going pulse 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 voltage at E rises with a time constant of C2, R3. When
this voltage reaches + 2/ Vcc, the discharge FET is turned ON, C2 is
discharged to ground and the monostable period is finished. During
this period the 7555 produces a high output at pin 3.

? +Vec (+5 TO +1BV)

+2/3 Vee 1
c
ov 8C182L

3 4 c2

B
OUTPUT

Fig. 17 (above) The previous circuit has been modified. The timing
resistor has been replaced with a programmed current source, IC2.
VWhatever current is put into pin 5 of the CA 3080 (the |, current)
will appear at its output. This will linearly charge up C2 when the
FET switch is turned OFF. The monostable action will be the same
as in the previous example. The monostable period is linearly
proportional to the I,,. current so by programming this cusrent the
period is controlied.
T +Vee

o FTOV e

1

INPUT FREQUENCY
FIN

SMOOTHED OUT
Tmono DC VOLTAGE

Nl flLoc I+
PULSE AT SAME
FREQUENCY AS

INPUT

I Vout = [Fin x Tmono x Vec)
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FEATURE: CMOS 555 Applications

MONOSTABLE PERIOD

EQUALS PERIOD
OF FIN
]
[

ThHz
APPROX +1V/kHz

Q +ver
+9v

4700

o

Tmono = 116u SEC

-9V

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
voltage 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 monostable exceeds
that of the input signal, the circuit will miss every other period and
will drop its apparent output by an octave.

Fig. 19 (right) IC1 and 2 form a triangle / squarewave oscillator. IC2
is a non-inverting, programmable rate integrator and its output
ramps up and down between the '3 and 2/ Vcc limits set by IC1.
The rate at which the integrator ramps up and down and hence the
oscillation frequency, is determined by the |, current. Because the
input impedance of IC1 is so high, it is possible to directly connect
the timing capacitor to it, without any unwanted loading effects.
This circuit has excellent high frequency performance producing
good quality triangle wave forms at 40 kHz. The circuit can also
produce very low frequency signals by making C a 100n tantalum
and |, a current of say, 1 nA. This oscillator would then have a

—0 Vout

peviod of 800 seconds. IC3 is used to buffer the triangle to the
outside world. If a 741 is used, then the waveform will become
asymmetrical at low |, currents (below 1 uA) due to the input bias
current needed to run a 741. A TLO81 has very little input current
and so could be used for both low |,,. currents and high frequency
performance. If low power is needed, then a TLO61 (200 uA
quiescent) could be used.

By closing switch S1, the oscillator will produce a sawtooth
waveform and a pulse.

Q +Veo (+8V TO +18V)

1ABC
{ImA MAX)

TRIANGLE/SAWTOOTH

741 0R
TLO81 OR
TLNEY
»
+Vee

Cx2/3 Ve

A SQUARE/PULSE

Ve
_‘_—L_.I—]— 10
A

St 2/3 Veo ve

OPEN 8 \/\/\ 0TO+5V (O
1/3 Vee

T U
s1 £
CLOSED A ’\/\/\/\/‘ SIMPLE VOLTAGE TO

O
1ABC

CURRENT CONVERTER
TO DRIVE THE CA3080

IT’S A DOGS LIFE!

Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls 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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Spend Less ..

LP-1 Logic Probe

The LP-1 has a minimum detachable
pulse width of 50 nanoseconds and
maxirnum 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
events and stores pulse or leve!
transistions, replacing separate

level detectors, pulse .

detectors, pulse stretchers
) and pulse memory devices.
All for less than the price of a DVM

£31.00*

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
L) 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 probes shown are all suitable for TTL.
DTL HTL and CMOS circuits

*price excluding P &P and 15% VAT

CONTINENTAL SPECIALTIES CORPORATION

e n

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 Test More

EN

}
#
Y

LP-3 Logic Probe

Our LP-3 has all the features of the LP-1 plus
extra high speed. it captures pulses as
narrow as 10 nanoseconds, and
monitors pulse trains to over 50 MHz.
Giving you the essential capabilities

of a high-quality 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 L
consumption of conventional methods.

£49.00*

K

The New Pulser DP-1

The Digital Pulser: another
new idea from C.S.C. 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. L
The single LED blinks for each single
pulse, or glows during a pulse train.
If your circuit is a very fast one, you
can open the clock line and take 1t
through its function step by step, at
single pulse rate or at 100 per
second. Clever! And at a very

reasonable price. £51 .00*

HE I NG SN BND AN BNG BNG NG BND IS D B G @ EE .
CSC (UK) Ltd . Dept 9J. Shire Hill Industrial Estate. Unit 1. Saffron Waiden Essex CB11 3AQ
Prices include P &P and 1£% VAT

LPWLUS&%PZlE&U lon_tylLF’BIESBOBlOn—Wl DP-1 126038 Onty LF’K{EHBS ﬂ I

I Name Address
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l | enclose Cheque/P O for € or debit my Barclaycard/Access/ I

Amernican Express card no exp date

FOR IMMEDIATE ACTION — The CSC 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 iImmediately tick box [,
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SOUTH WALES
caeriepassvis. nanowane, | | BARGAIN OFFER
TOOLS, CASES, TRANSFORMERS, COMPLETE
ETC. CLOCKS, LEKTROKIT, BREAD-

BOARDING AND VERO DEALERS SECURITY 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
PP e e ZBEn oo OO0 2) BELL—6'' HEAVY DUTY
f6pn .. 12p  4013CMOS  24p 3) OUTSIDE BELL COVER—PLASTIC COATED
1 18pn ... 15.5p 7400 TTL . 7.5p STEEL )
22pin ... ——l 4017CMOS ... ... 70p 4) SIXFLUSH MAGNETIC CONTACTS COMPLETE
24pin L 24p “7447TTL ... 75p 5) FOUR LARGE PRESSURE PADS
THYRISTOR 1A, 200V MADE BY ITT, TYPE CRS 1/ 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. All of the above for just
ggLAYéPOLE C/0, 12v COIL, £1.00.
mm Q/B FUSES 150mA, 500mA, 4a, 5a, 50p for 10.
GLASS ENCAPSULATED REED SWITCHES £1 far 10, £73 .50
ElsGslTAL METERS TYPE DM235 SINCLAIR MULTIMETER inclusive of VAT and post-packing
?Emggosg;‘h%dmhggégaﬂgggs E%‘%-E!?R& 53 Security catalogue still only £1.00 inclusive —
M £53. peius
TMK 500 £33 LT22 £15.10 deduc;tagle from orders over £10.00. Price list sent
TMK 500 TUB £41  KRT 101 £7 free of charge.

CASE FOR ABOVE £8

ALL PRICES VAT INCLUSIVE : PLEASE ADD 25p PACKAGE )
AND POST Callers Welcome

SEND YOUR ORDERS TO

STEVE'S ELECTRONICS STRATHAND (=

15/17 THE BALCONY, CASTLE ARCADE

CARDIFF, CF1 2BU TEL: (0222) 41905 32 St. Andrew's Square, Glasgow, G15PL
OR VISIT US AT THE SHOP— Tel: 041-552 6731 or 2
OPEN TUESDAY TO SATURDAY 9-5.30  FRIDAY 12.30-7 Telex: 777268 (24 hours' service)

Mail and Official Orders Accepted
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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.
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TIME FROM I A A A A A A A A A AT AR AT AAAAAAAAAAAAAAAT AN A A AN
’
CITIZEN  * MEN'S & MEN'S  * MEN'S
T LCD ALARM  * “ALARM” % CHRONOGRAPH
' stleill.chr::nosg;fal[:hess % W“h snooze ¥ c"nn“n 7 #* 6 functions telling hr
# Dual time watch. % 24br. “Alarm™ & X min., sec., month
* 24-hour digital display * Hrs. mins., sec.. date, Hr., min., sec.. day, date.. day 6' waek.
plus analogue dial % month, day of week 4 date, month. B/light. x4 phus back hght 0
% Auto calendar feature plus back light * 1/10 chronograph. o (eI
with full lap timing % * 6 digits. 3 flags. plus ¥ Lap time % * 1/100 of seconds
stopwatch continuous display of gy * 6 dign plus day. % counting upto 1 hour.
s (¥ o) it (e day and date or * 12/24 hour option * Time lapping 1o freeze
G % s;condsh & * "::;‘_:3\ date /date -3 the time with con-
R.R.P.£106.00 # 12-mont X tinuous timing.
% guarantee * ¢ 10mmtg::|k % I1 ;-r:omh g\?aramee
Our price % Only -4 Y % nly
£68.00 £11.95 & £18.95 £10.95
inc. VAT P&P) * (inc. VAT P&P) sa(r:‘:'d\;AL ::‘Efch % @inc. VAT P&P)
Same day despatch -3 Same day despatch <« y desp % Same day despatch
k-
&
L4
-4
"
- ¢

Shop open 7 days per week, 12 noon to B p.m.




PROJECT

COIN MACHINE

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
Y 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 ipin 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

o
ar
ES:

1C1 15 4093

1€2 1S 555

Q115 BCA77

Q2.3 ARE BC10!

LED1.2 ARE ANY LED

ALL BIODES ARE 1N4148 R1Y

R2 R3 100k
10 ™Mo
R1 13
470k D1 D2 1
Mo 12 0
-
av
R
L I PB1 o
IS ? a
1000u
c3 01
1000 10n

Fig. 1 Circuit diagram. We found that the
circuit operated more reliably if D1 was

made a 1N4001.
I.IST passes under R11 and D6. The flying
PARTS lead link is most easily made on the
o~ wt » underside of the board after construc-
_ Resistors tion is complete.

R 470k A bly i i i le. A l,
as75. 10k pay attention to the orientation ot the  HOW.  IT WORKS
10 ’

diodes, transistors, ICs and capaci-

R3 1MO tors. C9 may have to be bent to one
R4 2M2 side to accommodate C1. However.
" R6,8,11, 100k . there is plenty of space for the other
14 components. As IC1 is a CMOS chip,
R12 150k Use a socket if you are worried about
R13,156 680R damage from static electricity. There
are no problems with IC2 or the other
Capacitors components. 0
C1 1000u electrolytic Layout of the unit is uncritical and
C2,6 10u tantalum any construction technique may be
€3 100n polyester employed. You need two different
C4 1u0 tantalum . coloured LEDs. Any size or colour of
C5,7,8 10n polyester * LED will do. The unit should work as
cs 100u electrolytic 1 'soon as power is applied and again
upon depressing PB1. Build one now
Semiconductors .and try your luck! En
1C1 4093 '
iC2 555 3
Q1 BC477 :
Q2,3 BC109 .
LED 1,2 ANY LED
+9V FLYING LEAD

Dito®7 1N4148
+ ]| IPueo ‘

e

Miscellaneous
PB1 SPST, LS18 ohm loudspeaker, -
PCB, PP3 ?V battery. S

BUYLINES

% &
The Coin Toss project uses standard
components. You should have no oV pB1 LeD 1
difficulty in obtaining them from your
favourite mail order sg%kp”l;er.& ' ag .

Fig. 2. Component overlay.
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WEREOUT TO FINISH
YOU OFF! el taisees -~

GOOD AND PROPER! :

- . orat least your projects. It there is one thing which is
impossible to do at home is lettering front panels to pro-
fessional standards. At least until now. If vou cast vour
eyes right a white you’ll see our new pancl transfers sheet,
which has been carefully designed to allow you to do e
actly that.

The transfers arc casily rubbed down,
and the two shect set contains a mass of ¢ o

lettering and —uniquely —control scales for . = 1

both rotary and slider puts. Send £1.75 (mcmdes VAT
and postage} for the two-

Lach sheet mecasures 180mm X 240mm | Sheet set to:

and comes packed flat in i stiff cardboard Panel Mmmgs

envelope for protection. There should be ETi M )

enough tor dozens of projects here - and the & agazine,

longer you wait the worse they'll look! 25-27 Oxford Street,

London WIR 1RF,

" TRANSFORMERS )

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Minimum & Sub Miniature 50 VOLT (Pri- 220-240V)
4 Ml Ref. Price Sec 0-19-25-33.40-50V
) Ref. Price
o Volts Cps b G (R0 Amps  No. £ P&P
3.0.3 200 2382.35 65 0.5 102 3.35 85
06.06 1A1A 212275 70 10 103 435  1.00
9.0'9 100 132.05 65 20 104 705 115
09.09 330330 2351.90 65 30 105 835 115
089 089 500500 2072.50 .70 4.0 106 1060 125
089 089 1A1A  2083.60 70 6.0 107 1485 145
) 0-15.0-15 200 200 2361.90 .65 8.0 118 19.95 165
020, 0-20 300300 214250 85 100 119 2385 215
2012-012.20  700(0C) 2213.26 85 | 60 VOLT (Pri. 220-240)
e WG 01520 0-15:20 1A1A  2064.356 100 | Sec 0.24-30.40-48.60
0-15-27. 0-15-27 500500 203 3.80 85 Ref. Price
01527 01527 1A1A 204 5.85 1.00 Amps  No. 13 PP
‘ 12 AND/OR 24 VOLT 035 2 3:59 85
B R 10 126 535  1.00
L ests Ol 20 127 730 115
~ Amps Price 30 125 1085 125
12v 24V Ref. £ P&P a0 123 1210 145
05 0.25 111 2.05 70 5.0 40 13.90 155
10 05 213 250 85 6 120 17.35 155
2 ! 71 3.00 85 AUTO TRANSFORMERS
~ 4 2 8 3.80 85 input/ Output Tapped 0-115-210-240V
6 3 70 5.35 90 A . v
L 8 a 108 720 1.15 \J et LD
10 5 72 8.00 115 (Watts) No. £ P&P
Step by step we take you through all the fundamentals of 12 8 116 860 115 20 113 2.40 85
electronics and show you how easily the subject can be 16 8 17 1060 1.25 75 64 3.85 85
mastered o o Mg 18 048 150 4 535 1.00
. 30 15 187  16.60 145 Input/Output Tapped
1) BUILD AN OSCILLOSCOPE 50 30 226 3310 175 38&5-210-52320240v 508 s
2) READ, DRAW AND UNDERSTAND CIRCUIT DIAGRAMS 30 VOLT (Pri 220-240V) 500 67 10.60 145
3) CARRY OUT OVER 40 EXPERIMENTS ON BASIC Sec 0-12-15.20-24-30V 1000 84 18.35 1.55
ELECTRONI IRCUI AN EE HOW THEY WORK 3 Also 1500/2000/3000VA
_C RO_ CciRcy TS_ Di owT R — Amps Ref. Prce  ep MAINS ISOLATING (Centre Tapped &
e —_——————— b ; et
I We provide practical tuition for:- 3) Digital Electronics  [] | 00 ‘;g 280 o Pr 1207240V Sec 120/ 240V
) ) : VA Ref. Pri
: 1) Radio amateurs licence. 7] 4) Computer Technology [ ] : g-g 28 :-gg : ?g (Watts) No. ece PaP
1 2) City and Guilds certificates.[] 5) Test instrument kits [ ] : a0 21 6.35 1.15 188 ;gg ggg }gg
: ) ) . 1 . i1 :
: Mark your interest(s) with an x in box provided. 1 gg ,?7 ?03_35 J 12 ggg :g; :g.gg :ig
1 British National Radio & Electronics School, ! 8.0 88 1410 145 520 e e e
: NAME P.O. Box 156, Jersey, Channel Islands : 10.0 89 16.35 145 1000 156 3685 315
1 1 Please add VAT at 15%
; ADDRESS E{lI012 1 Barc‘aycardaavr;cfl:l:‘r;ess facitities BAYDIS Z{Zr\:\\gg{: ls(l:;ﬁ‘
- (block caps please). ! \ Trade and Education Welcome Herne Bay 64586 A)
e o s o o o o o o o o e o e e o e o )

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980 53



—SERVICE TRADING CO

FT3 NEON FLASH TUBE

High ntensity multi tirn high voltage neon glow disi

charge flash tube

Design for ignion tming etc  £1.50. P&P 25p (£2.01 inc VAT) 3 tor

£3, P&P 50p (£4.03 inc. VAT & P)

WHY PAY MORE?

MULT! RANGE METERS Type MF15A. AC/
DC volts 10, 50 250, 500, 1000 Ma 05 0 10
0100 Sensitivity 2000V 24 ranges dimensions
133x93x46mm Price £€7.00 plus 50p P&P
(£8.63inc VAT &P)

METERS (New) — 90mm
DIAMETER

AC Amp. Type 6T2T 0.1A 0 5A 0-20A AC

voi, [l
0-15v 0-300v DC Amp, Type 65C6 0-24 0-10A (&2

0-20A. 0-50A DC Volt. 0-15V. 0-30V All types £3.50
ea plus P&P 50p {£4.80 wnc VAT) 0-50A DC 0-100A DC

Price £5.00 plus 50p P&P (£8.33 inc VAT)

TRIAC

Raytheon tag symmetrical Tnac Type Tag 250 50

0V 10 amp 600 prv

Glass passivated plastic triac  Swiss precision product lor long term
reiability £1,26 P&P 10p (£1.68 inc VAT & P) (inclustve of data and

apphication sheet) Suitable Diac 22p.

MERCURY SWITCH

Size 27mx5mm 10 for £5.00 P&P 30p total

ncluding VAT £6.10. Min quantity 10 NM S

Heavy duty type size 38X 16 X 10mm minimum

quantuty 10 £7.80 post pad (£8.83 inc VAT
Py

230 VOLT AC FAN
ASSEMBLY

Powerful continuously rated AC motor complete
with 5 biade 6% or 4 blade 3 aluminium fan
New reduced price £3.00 P&P 65p (£4.20 inc
VAT&P)NMS

21-WAY SELECTOR SWITCH

with reset coil

The ingentous electro-mechanical device can be
switched up to 21 positions and can be reset from
any position by energisinghz reset coll 230, 240V
AL operation Unit 1 mounted on strong chassis
Complete wphcover Price £5.80 P&P 75p
€719 nc VAT PINM S

A.E.G. CONTACTOR

Type LS6/L11 Coil 240V 50Hz Contacts — 3 hake BOOV 20 amp 1
break 600V 20 amp Price £6.50 + 50p P&P (£6.80 inc VAT & P)
NMS

TORIN BLOWER

2207240V AC Aperture 10X 4%2cm Overall size
16x14cm Price £3.76 P&P 75p (inc VAT
£5.18) NMS

SMITH BLOWER

Type FFB 1706 Small quiet smooth running 240V AL operation

Output aperture 45x40cm  Overatl size 135
mounting Price £4,25 P&P 75p (Total £6.78 incl
Other types available SAE for details

24V DC BLOWER UNIT

x 165¢cm Flange
VAT&P) NMS

USA made 24V DC O 8 amp blower that operates well on 12V 0 4 amp
DC producing 30 cu ft min at normal air pressure Maximum housing dia
110mm depth inc motor 75mm  nozzle length 19mm dia 22mm  Ideal
for cooling mobile equipment car caravan eic £4.50 P&P 75p (€£6.04

inc VATEPINM S

MINIATURE UNISELECTOR

12V 11 way 4 bank (3 non bridging ! homing) £3.00 P&P 35p (£3.85

nc VAT & P)

MICRO SWITCHES

Sub min lever m switch type MML46 10 for £2.50. (£3.22

nc VAT & Py
;ygei 3 115M 906T 10 for £2.50 post pa:d (£2.84 1

nc VAT

BF lever operated 20Ac omi Unimax USA 10 tor £4,00 P&P 50p {min

order 10 (£5.18 inc VAT & P}

DP C.Olever m switches mtg by Cherry Co USA Precious metal low

resistance contacts 10 tor £2.50. P&P 30p Total ir
1OINMS

HEAVY DUTY SOLENOID
Mtg by Magnetic Devices 240V AC mtermittent
operation approx 20lb pull at 1 25in Ex equip

& P) R&T

PYE EYTHER

210V AC Solenowd Approx 1ib pull 'a’ tave!
mermittent rating  Price £1.00 P&P 20p (£1.38
nc VATRPINM S

WESTOOL TYPE MM6 MODEL 2

Tested Price £4.75 + 75p P&P (£6.33 inc VATE
a

e VAT £3.22 (min

240V AC Approx 114 lbpull at *.inch Raung 1 Price £1.50 P&P 20p

{£1.96 nc VATRPINMS

18-24V DC 70 ohm Coll Solenoid Push or Pull Adjustable travel to
3 16in Firted with mounting brackets and spark suppressar Size
100x65x25mm Price 3 for £2.40 + 30p P&P {min 3 off) (£3.10 inc

VAT & P)

INSULATION TESTERS (NEW)

Test o |EE spec Ruaged metal construction
suitable for bench or held work constant speed
dutch Size L Bin W din H Bin weight 61b
500 VOLTS 500 meghohms

£48.00 Post 80p (£57.27 inc VAT & P}
1000 VOLTS 1000 megohms

£55.00 Post 80p (£64.17 inc VAT & P)
SAE for leatlet

YET ANOTHER OUTSTANDING OFFER

New 1MFD 600V Dutilier wire ended capacitors 10 for £1.50 PP 50p

(£2.30 1nc VAT&P) (Min TN M S

All Mail Orders — Callers
Ample parking space

Showroom open Monday-Friday

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230V AC 50/80

OUTPUT VARIABLE 0/260V AC
BRAND NEW. All types.
200W (1 Amp) fitted A/ C

voltmeter  ........

0.5 KVA (Max. 2z Amp)]

1 KVA (Max. § Amp)

2 KVA (Max. 10 Amgp)

3KVA (Max. 15 Amp)

5 KVA (Max. 25 Amp)
10 KVA (Max. 50 Amp)
17 KVA (Max. 76 Amp)

Carrisge snd 3-PHASE VARIABLE VOLTAGE TRANS-
VAT oxtrs FORMERS

3 KVA (Max. 15 Amp) . . £106.43

6 KVA (Max. 30 Amp) . . £159.37

10 KVA (Max, 50 Amp) . . ... £327.43

LT TRANSFORMERS

0-10V- 15V at 3 amp {ex new equip) £2,50 P&P 50p (£3.45 inc VAT)
13-0-13V at 1 amp £2.50 P&P 50p (£3.45 nc VAT)

25-0-25V at 22 amp £4.50 P&P 75p (£6.04 inc VAT & P)
0-4V/6V/24V/32V at 12 amp £18.50 P&P £1 90 (£23.46 inc VAT

0-6V/12V at 20 amp £14.70 PAP £1 50 inc VAT £18.83)

012V at 20 amp 0»0-24V at 10 amp €12.00 P&P £1 50 (£15.83 inc
VAT & P)

0-6V/12Vat 10 amp £8.25 P&P £1 25 inc VAT £10.93)

OBV’ 12V/17V/18V/ 20V at 20 amp £19.00 P&P £1 50 {£23.58 inc
VAT & P)

0-10V/17v/18V at 10 amp £10.50 P&P £1 50 (inc P&P £13.80)
JOB LOT! Primary 240V Secondary 6V at 1 66 amp Size 3X2X2in
Pnce £1.50.P&P 50p (Total £2.30 inc P & VAT) M
Other types instock phone for enquines or send SAE for leaflet

RHEOSTATS

New ceramic construction. vitreous enamel
embedded winding, heavy duty brush assembly
continuously rated

25 WATT 10. 25,100 150 250 500, 1k. 1 5k ohm £2.40 Post
20p (£2.99 inc. VAT & P} 60 WATT 250 ohm £2.80 Post 25p
(£3.62 inc. VAT & P). 100 WATT 1/5/10/25/50/100/250/
300500/ 1k/1 5k/2 5k/5k ohm £5.80. Post 35p (£7.9 inc VAT & P)
Black Silver Skirted Knob calibrated in Nos 1 g t%in dia brass
bush Ideal for above Rheostats. 24p ea.

SPECIAL OFFER
BERCO type L RHEOSTAT

85 ohm 300 watt 1 86 amp £7.80 P&P 50p (Total £8.20 inc VAT)
NMS

STROBE! STROBE! STROBE!

HY-LIGHT STROBE KIT Mk. IV

Latest type Xenon white ight tube Solid state iming and tnggering
circuit 2307240V AC operation Speed adjustable 1 20 fps
Designed lor large rooms halls etc Light output greater than many
{so calted 4 Joule) strobes Price £22.00 post £1 50 (£27.03 inc
VAT & P) Specially designed case and reflector for Hy-Light £9.00
Post £1 50 (E12.08 inc VAT & P "

)

o e & d % e T e ok ok ok ko e e o
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

4ft 40 waer £8.70 (callers only £10.00 inc VAT 2f1 20 watts
£86.20. Post 75p £7.99 inc VAT & P) {For use in standard bi pin
fittngs) Mini 12in 8 wert £2.80 Post 35p (3.82 inc VAT & P)

9in 8 wart £2.25 Post 35p (£2.99 inc VAT & P) 8in 4 war1 £2.26
Post 35p £2.99 inc VAT & P)

Complete ballast unit for either 6°' 9'' or 12" tube 230V AC op

£3.50 plus P&P 45p (€£4.348 inc VAT & P) Also available for 12V
DC op £3.80 plus P&P 45p (€4,54 inc VAT & P)

Big Black Light 400W UV Lamp and Ballast complete £38.00 Post
£3 50 (£47.73 inc VAT & P}

400W UV Lamp only £14,00 Post £1 50 (£17.83 inc VAT)

e e Fe e Fe o e A& Rk R ek ook
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SQUAD LIGHT

A new conception in light control
Four channels each capable of 1
handling 750 watts of spotlights o

or dozens of small mains lamps Seven programs all speed controlled plus
flash modulation effectively giving 14 different displays Makes sound to
hght obsolete Completely electrically and mechanically noise free Price
only £60.70 Post 75p (£89.81 inc VAT & P)

S AE (Foolscap) for further details

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT s Ak (Foolscap) for details

XENON FLASH . Ty
S o
GUN TUBES — 5O
Range of Xenon tubes available trom T
stock S A E for full details TR

quines

Wide range of AC and DC relays available
from stock Phone or wrte in your en-
o e e ok e

230/240V AC Relays: Arrow 2¢ 0 15 amp £1.50 (£1.96 inc VAT &
P

KMK1 Relay. 230V AC 1 ¢ o Open type 10 amp contact mf by
Keyswitch 80p + 20p P & P{£1 15.nc VAT) 5 for £3.78 post pad

(€4 32inc VAT)

TEC opentype 3¢ o 10 amp £1.10 (£1,50 inc VAT & P)

OC Relays. Openiype 9 12V 3¢ o7 amp £1.00 (£1.38 inc VAT & P)

Sealed 12V 1 ¢ 0 10 7 amp octal base £1.00 (£1,38 inc VAT & Py

Sealed 12V 2¢ o 7 amp octal base £1.25 (£1.867 inc VAT & P) Sealed

12V3c o7amp 11.pin £1.35 (£1.78 inc VAT & P) 24V Sealed 3¢ o

/amp 11 pin £1,38 (£1.78 inc VAT & P) (amps = contact rating) P&P on

any relay 20p

Other types available — phone for details N M S

Very specisl offer. 9-12V0C 2 make contacts new TT3 for £1.75 plus

25p P&P (inc VAT £2.30)

Diamond H heavy duty AC relay 230 240V AC 2¢ o contacts 25 amps

res at 250V AC £2.50 P&P 50p {£3.45 inc VAT + P&P) Special base

S0p.

SERVICE TRADING CO

7 BRIDGMAN ROAD CHISWICK LONDON W4 5BB 01-995

ACCOUNT CUSTOMERS MIN. ORDER £10.00

GEARED MOTORS

100 R.P.M. 115 ib. in.!!
1151b in 110 voit 50Hz 2 8 amp single phase
spitt capacitor motor Immense power Continuous
rated Totally enclosed Fan cooled. In-line
gearbox Length 250mm, dia 135mm Spindie
ca 15 5mm Length 115mm, ex-equipment
ested £12.00 Post £1 50 (£15.63 inc VAT & P)
Sunable transtormers 230/240 volt £8.00 Post
75p {£10.08 inc VAT & P) R&T

GEARED MOTORS \(\g v

42 rpm 115V AC 50 cycle mf SIGMA inst Lid USA Price €7.80 75p
P&P

7 V2 mpm 115V AC 50 cycle approx 25Ib mf KLAXON

28 rpm 206b in. 1 15V AC Reversible motor

71 rpm 10ib in. 115V AC Reversible motor

Both types similar to above drawing Price either type £4.78 + 75p P&P
(£8.33 inc VAT & P)

Supphed with transformer for 240V AC operation £7.25 + P&P £1
(£9.49 inc VAT & P) NM S,

~
FRACMO MOTORS

56 rpm., 50Ib 1n 240V AC reversible O 7 amp e \
shaft length 35mm, dia 16mm, weight 6 kilos
600 grams Price £15.00 P&P £1 50 (£18.95 inc
VAT

FRACMO MOTOR

1400 pm HP 1-30 contnuously rated 115V AC fitted with anti-vibration
cradle mounting Supphed complete with transformer for 230-240V AC
op £10.00 P&P £1 00 (Total £12.85 inc VAT)

PARVALUX MOTOR TYPE S§.D.2
12V DC shunt 1/30th ph motor Continuously rated 4,000 rpm Price
£10.00 P&P 75p (£12.38 nc VAT R P)N M §

PARVALUX 230/250V AC
MOTOR

Type SD18 240V AC reversible 30 rpm SO, 1n
Price £15.00 P&P £1 50 (£18.95 inc VAT)
NMS

CITENCO

FHP motor type C 7333715 2207240V AC 19
rpm reversible motor, torque 14 5 kg Gear rato
144-1 Brand new incl capacitor our price
£14.25 + £1 25 P&P (€17.83 inc VAT & P}
NMS

CROUZET — 230/ 240V AC 2 rpm synchronous geared motor £2.90
P&P 30p (Total £3.88 inc VAT)N M S
HAYDON — 230 240V AC 1 rpm synchronous geared motor £2,90
P&P 30p (Total £3.68 inc VAT)NM §

BLOWER/VACUUM PUMP

3 phase AC motor 220/ 250V or 3807440V 1 425 rpm % hp cont
Direct coupled to Wiliam Alfday Alcosa carbon vane blower/ vacuum
pump O 9cfm 8hg Price £22.00 P&P £2 00 (£27.60 inc VAT & P)
NMS

BIG INCH

Tiny precision-built 3 rpm USA motor size only 1''x 1" 100V AC
operation supphed with resistor for 230V AC Price £2.00 P&P 20p
(£2.63 inc P& VAT) 4 for £6.00 post pard (£6.78 inc VAT) NM S

REDUCTION DRIVE GEARBOX

Ratio 72 1 input spindle % x Yain Output spindle % X 3in long Overall
size approx 120X% 98 X 68mm  All metal construction Ex-equip tested
Price £2,00 + 50p P&P (£2.88 \nc VAT & P)

‘VENNER TYPE' ERD TIME
SWITCH

200/250V AC 30amp 2 on/2 off every 24 hrs at any
manually pre-set time 36-hour spring reserve and day
omitting device Built to highest Electricity Board
Specification Price £8.00. P&P 75p (£11.21). R&T

SANGAMO WESTON TIME SWITCH
Type 5251 200/250 AC 2 on 2 off every 24 hours 20amps contacts
with overnide switch Diameter 4'' x 3" price £8.00 P&P 50p (£9.78 inc
VAT & P) Also available with solar dia R&T

AEG TIMESWITCH

2007250V AC 1 on/1 off every 24 hours B0 amps contact {ideal
storage heaters) Spring reserve £10.00 P&P 50p (Total £12.08 inc
VAT)

MINIATURE PROGRAMMER

Crouzet 1 rpm 115V AC Motor operating 2 roller microswitches (4 amp)
Canbe used on 240V AC with either 0 25 mifd 250V Condenser or 5 6K
wirewound resistor, 7 watts (suppled) Price £2.50+ 50p P&P (£3.45
inc VAT & P)

MINIATURE 24-HOUR TIMESWITCH

(German mir) 240V AC operation Spring reserve
10 amp contacts one on-off every 24 hours
Calibrated 1n two hour steps Minimum on off
penod 6 hours Day Dmission. Unusua! feature
with these switches 1s that trips may be removed at
wil enabling days 10 be prog as
required Size only 3" x 4" Depth 2%" Price
£6.50. 50p P&P {£8.05 inc VAT & P)

A.C. WKG TUBULAR CAPACITORS

Fraction ot makers price Motor start etc

1 5 mid 440V AC 60p 6 5 mid 280V AC £1.00
2 mid 260V AC 80p 7 5 mtg 200V AC £1.00
2 mitd 450V AC 75p 10 mtd 250V AC £1.00
2 2 mid 440V AC 75p 10 mitd 400V AC £1.75
3 mid 440V AC £1.00 14 mfd 400V AC £3.00
41 mid 440V AC £1.00 16 mid 2 500V (Block) £1.50
5 mfd 400V AC £1.25 19 mfd 280V AC £2.00
5 3 mid 160V AC 80p 20 mid 250V AC £2.25
6 4 mig 280V AC 75p 50 mfd 370V (Block)  £€5.00

P&P up 1o 2 5 mid 25p 3 mid 1o 20 mtd 50p 50 mid £1 50 All plus
VAT

N.M.S. — New Manufacturers’ Surplus
R.&T. — Reconditioned and Tested

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Tel 01-4370576




Do you suffer from ET| withdrawal symptoms?

Do you break out in a cold sweat every month, wondering where your next ETI'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 ETI 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 character generator) inc. p & p.
Displayup to 'sK memory 32 lines x 16

chars, with character generator; or 4096

spot positions in graphics mode, on UHF

domestic TV. Eurocard-sized module includes

UHF modulator, runs on single 5 Vsupply. Store and retrieve programs on any cassette

Complete ascii upper-case character set can be recorder. Usc for serial transmission down

mixed with graphics. N N . single line atup to 110 baud teletypespeed
\, - : c.g.overtelephone line, and to communicate

hetween two or more MK 144,

CASSETTE INTERFACE MODULE.
£7.25,inc.p &p.

POWER SUPPLY. £6.10inc. p & p.
Delivers 8 V at 600 mA from 220/240 \ mains -
sufficient to drive all modules shown here
simultaneously. Sealed plastic case, BS-approved.

PROM PROGRAMMER.
£11.85inc.p & p.

Use to transfer vour own program developed

and debugged on the MK 14 RAM to PROM
745571 to replace SCIOS monitor tfor

special applications, e model ranlway

control, Software allows editing and verfving.

MK 14 MICROCOMPUTERKIT
£46.55inc.p & p.
Widely-reviewed microcomputer kit with
hexadecimal kevboard, display, 8 x 512-byte
PROM, 256-byte RAM, and optional
16-lines 170 plus further 128 bytes of RAM.

Supplied with frec manual to cover To order, complete coupon and post to Science of Cambridge
operations of all types — from games to Return as received within 14 davs for full monev refund i not completely satisfied.
basic maths to electronics design. Manual — — — R S S —— —— — — —— —— — —I
Containsprogtim sl Rlusl et UCionsHor I To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 ISN.

creating valuable personal programs. Also
a superb education and training aid - an Please send me:

ideal introduction to computer technology. OMK 14 standard kit @ £46.55. O Cassette interface module « [7.23
Designed for fast, easy assembly:suppliea I OExtra RAM ¢ [4.14perpair CPROM programmer ¢ [11.85.
with step-by-step instructions. CIRAM /O device @ £8.97. OPowersupply ¢ £6.10
I OVDU module including character O Full technical details of the MK 1

generator ¢ £33.75. System, with order form.

SCIen Ce Of I All Pricesinclude p+pand VAT.
C b 'd Ltd I 1 enclose cheque/MO/PO for [ total .
al | I rl ge I Name

6 Kings Parade, Cambridge, CAMBS.. CB2 ISN. I Address please print - - I
Tel: 0223 311488.

ETI/2/80
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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
roam 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. Difficult 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 smail 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
long 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

>
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NEWS: Raven On.

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% of 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 particutar 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

The 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,
or it can 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
tying 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 familiarand | 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 f(he
surface of the bulk gallium arsenide compound. producing
a useful programmable tapped delay line.

Well, my news for the researchers is that a rgesearch
programme | worked on ten years ago at Blrmlngham
University developed working devices as described above.
Ah well, back to the drawing board. ET

B.K. ELECTRONICS

Rotary Controls Tumng. on/off volume, balance. Ireble.
bass

Push-button Controls Mons. Tape. Disc. AF.C. EM.
(VHF). LW. MW, SW.

Power Qutput 7 walls RMS per channel. al betler than 2%
THO into 8 ohms. 10 wais speech and music.

Frequency Response 60Hz-20KHz within + 348.

Tape Sensitivity Oulpul — typically 150 mv. inpul — 300
my lor raied oulpul.

Disc Sensitivity 100 mv [ceramic carindge]

Radio FM (VHF) 87.5MHz-108MHz.

Long Wave 145KHz-265KHz.

N 97 . Fan
- . 520K Hz-1620KHz.
AM/FM Stereo Tuner Amplifier chassis ':r::rl:m\;l:\l::v;amnz-llﬁmﬁnz

{originally designed tor installation inlo a music centre) Size Tuner — 2. x 15m. x 70 Approx. Power Amp —
Ready built. comprising ol a luner/pre-amp. 2m. 1 7 o0, x 42im. Approx.

board. and separale power Supply/power amp. board. 540 vyt AC operation. Complete with circuil diagram

Note Inigrconseclion wiring diagram supphied. Price — £22.00 + £2.50 P&P.

LOUDSPEAKER. High guality 8"’ loudspeaker, 10 watts RMS 8 ohm. Rolled
surround with aluminium centre cone. £5.00 + £1.00 P&P

STEREO MAGNETIC CARTRIDGE BARGAIN. Acos MGEX 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 Q0. 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) 63wv
70p + 30p P&P

TRANSFORMERS (0-240v primaries) 16v-0-16v @ 2 amps £2 50 +

£1.00 P&P. Dual voltage 0-12v, 0-35v @ 4 amps or 1 5 amps respectively
£2.50 + £1 00 P&P

MAIL ORDER ONLY (DISCOUNT FOR QUANTITY)
Cheque/Postal Orders with Order Please

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex
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BIO ACTIVITY
, «TRANSLATOR ™

, * Experience the unique Musical

; Form of plants.

* Hear the beautiful patterns of
sound created by their natural
response

* Easy to operate, internal
speaker, battery powered.

Natural Bio Electric signals. generated within
the plant, are monitored by an electrode
attached to the leaf When amplified and
filtered, a VCO. VCA and other exclusive
synthesiser circuits are controlled by the plant
10 produce tracking sequences of notes. These
follow n 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.

All prices include P &P and V. A T Please allow 21 days for delivery

JEREMY LORD SYNTHESISERS LTD.
> (Dept. EJ)

3 Charterhouse, Eltringham Street, London SW18 1TD
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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 electronically
simulates piano key inertia — a feature
not available in any other design. Build
this widely acclaimed professional instru-
ment, for either Domestic or Stage use,
from our top quality Compinent kits.

six ocTaves — £184

7% OCTAVES — £209

P.E. STRING ENSEMBLE
The versatile String Synthesizer with a
fantastic sound at an economic price. Split
Keyboard tacility with a range of impress-
e voices

COMPKNENT KIT — £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.A.'s — SPEAKERS —
CABINETS

Units can be supplied to add to the
Component Kits, including Domestic or
Stage Cabinets and portable tubular legs

SUB-KITS
Reduce the cash outlay during the
building process — details in the lists

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
spnngs.

49 noOTE cc £23.80

73 NOTE F-F £37.00

88 NOTE A-c £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan-
tity enquiries welcome.

NEW KITS
Clef Electronic Rotor Kit £89.00.

BUILDING SERVICE

We are specialists in Electronic Piano
Manutacture 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.AT., carriage & Insurance

VISITS
Are welcome by appointment, otherwise
Mal Order Only

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 50p per order.
SN74141N IC 50p e

BCD Decimal Decoder-Driver 10 for 44p ea. 100
for 40p ea. 1,000 for 36p es.

DISPLAYS by Hewlett-Packard. Seven segment
DL707 {5082-7750) 95p. Common anode haif
nch red display brand new in maker's cartons 6
for £5, 50 for 70p ea. 1.000 for 65p ea.

TV SOUND. High guality sound through your
hi-li. Simply ptug into your aerial socket, £8.50, as
reviewed Poputar Hi-Fi

BURROUGHS 8 DIGIT Panaplex calculator
display 7 segment 0.25" digits. Neon type with
red bevel socket and date. £1.95 ea. 10 for £17,
100 for £140.

HONEYWELL PROXIMITY DETECTOR Inte-
gral amplifier 8V DC £3.50 ea, 10 for £30.
MULLARD TBABOO. IC audio amplifier 95p ea,
10 for €8, 100 for £70, 500 for £300.

RCA CA3089. FM IF £1.50, 10 for £12.

RCA CA3090AQ. FM decoder £2.50, 10 for
£20, 100 for £175.

BU 205 TEXAS, £1.50 ea, 10 for £12, 100 for

£100.
2N3055 B0V version TO3 power 10 for £3.50,
100 for £28, 500 for £128, 1,000 for £200.
BU208 TO3 Texas TV power wtransistors £1.78
oa, 10 for £15, 100 tor £120, 1,000 for £1 ea.
MC1310P-SN76115N FM stereo decoder
£1.20 ea, 10 for £1 e, 100 for 85p ea.
MULLARD AD161-AD162 Maiched pairs. 1
pair 80p, 10 pairs £8, 100 pairs £50.
Cartons of 600 pairs £250 EX-STOCK
RADIATION DETECTORS Quarnz Fibre
Dosimeters. Pen type with clip with lens and scale
0-50R. Onginally over £5 OUR PRICE 95p
EACH. 10 for £8. 100 for £80. 1,000 for £800.
ORP12 jight dependent resistance Mini Type. 2
for £1, 10 for £4, 100 for £35. Similar
TV TUNERS by Mullard UHF 38 mcs size
3%x2%x1% £2.50 ea. 10 for £20, 100 for
£175. 500 for £750. 1,000 for £1,250.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip £3.80, LP
1178 FM from end with AM tuning gang, used
with LP1171 £3.50, LP1171 and 79 pair £6.75,
10 pairs for £50, 100 pairs for £400.
CA3085 RCA POSITIVE VARIABLE REG.
Svolt 100m amp variabie 1.8-24V 5Sp es. 10 for
£5. 100 for £35. 1.000 for £300.
MULLARD LP1157 AM tuner modules with
arcuit £2.50 es, 10 for £20, 100 for £175.
LUSTRAPHONE RIBBON MIKE £1.50, + pre
ampon chassis 3x2 X 1in. 10 tor £12.50.
TAAB61B {14 pin DIL) IC TV sound and FM
amphfier-detector by ATES on p. circuit board with
other parts. Complete with data & connections.
80p. 10 tor £5. 100 for 40p ea. 500 for 35p ea.
PREVIOUS LINES IN STOCK

MARRIOTT TAPE HEADS Quarter tiack
Type Each Per 10 Per 100
XRPS18 Record / Replay
£3.00 £25.00 £200.00
XRPS36 Record/Replay
£4.00 €35.00 £250.00

XES11 Erase £1.25 £11.00 £100.00
MAINS TRANSFORMERS all 200/ 250V IN

Type Current Size Price
12V 100m/a Vax1v:x1¥: £0.95
12V 500m/a 14AX1%x1% £1.35

12V 2 amps 2%UX2%x2% £2.50
Per 10 less 10%. per 100 less 20%

PHOTO CONDUCTIVE CELL £1.25. High
power Cds cell 600mw for contral circuits.
Resistance 800ohm to 4K Max valts 240. Size
1¥ex2in. 10 for £11, 100 for £100.
DYNAMIC MICROPHONE. Low imp. Foster
insert. £1.48, 10 for £11, 100 for £100.

UHF TUNER BY GEC. 38mc/s with siow motion
wning. Size 5X3X2in £3 es, 10 for £25, 100
for £220, 500 for £1,000.

TWO GANG MINIATURE VARICAP TUNER
500pf with 1uning knob, size 3X 1% X 1%in.
£1.26 em. 10 for £10. 100 for £85.

ATES U145652 AUDIO IC AMPLIFIER 14 PIN
DiL. 300m watis 55p ea, 10 for £4.50, 100 for
£35, 1.000 for 30p ea.

GENERAL ELECTRIC 2+ 2 watt IC stereo audio
chups with circuit & data £1.95 ea.

RCA CD4028AE 16 pin DiL presettage up down
counter 85p each, 25 for £15, 100 for £50,
1,000 for £355 {in anti static tubes of 25)

UHF TV YUNER (preamp} with BF 180 55p each.
Built on PC board 2 X 2in (sold without data) 10 for
£4.50, 100 for £35, 1.000 for £250.
MARCONI IC. Oscillator Datil (TO99 can) 30p
o8, 10 tor £2, 100 for £15, 1,000 for £125.
PLESSEY SL432A IC IF amplitier (TO99 can)
85p ea, 10 for £8, 100 for £38, 500 for £150.
VHF MODULATORS for TV games 85p ee. 2
transistor—on built PC sizes 2X2X 1%in. 10 for
£4, 100 for €35, 500 for £150.

RF Filters for above modulators 20p ea with
components and coils on built p. Circuit, size
2x2x1%in. 10 for £3.50, 100 for £30, 500 for
€128,

HIGH VOLTAGE TVTRIPLER DIODES BY ITT
stick type per 10 £1.50, per 100 £18, per 1.000
£85.

TBAB25 ATES voltage regulators 55p em, 5 volts
100 m /amps (TOS9) per 10 £4.50, per 100 £39,
per 1,000 £280. 12V TBAB25B also.

18 PIN low protiie DIL sockets 12p, 10 for £1,
100 for £8, 1,000 lor 6p ea.

THYRISTORS Motorola 2N5061 0.8 amp 60
volt 19p, 10 for 15p sa, 100 tor 13p es, 1.000
for 11p es, 10000 for 10p e

IN 914 TYPE DIODES tested, uncoded 1n boxes
of 1,000 £10, 10,000 for £75, 100K — £500.

TR MENRY

EXPORT OROERS add 10% for carriage

All mail to:

404 Edgware Road

London W2 England

Phone 01-723 1008 & -
TELEX 262284. REF 1400

PORTABLE
PRECISIO

A RANGE OF 3" DIGIT LCD MULT!
METERS OFFERING HIGH PRECISION AND
EXTENDED BATTERY LIFE. ALL. 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-YEAR WARRANTY
The LMM-200 is a compact handheld multimeter with
0.5% basic accuracy and 15 different ranges. It measures

AC/DC voltage from 0.1mV to 500V, AC/DC current from
0.1.A to 2 Amps and resistance from 0.1() to 2M(2. 200

hour battery life.

The LMM-2001 is an identical instrument but with a

G.1% basic accuracy

The LMM-100 is suitable for fieldor benchuse. 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 0.1.A to 2 Amps and resistance from 0.1€) to
20MQ). Battery life is over 2,000 hours. It also features a
unique ‘digital hold' facility and adjustable carrying handle

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex.

LMM-200

[ LMM-2001[44.95

100 | 6.89 | 52.84

LMM-100 | 69.95

150 [10.72 | 8217

TESTLEADS | 1.95

025 | 033 | 2.53)

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data ¥
LMM-100 £82.17 & LMM-200 £41.34 ¥ LMM-2001 £52.84 i TEST LEADS £2.53 M/

~Tel.No.

1

1enclose cheque/P O value £000%

Telephone No: Basildon (0268) 727383.

— o
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20 x 20 WATT STEREO AMPLIFIER

Viscount IV unit in teak simulate cabinet Silver tinish rotary controls and
pushbuttons with matching lascia. red mans indicator and stero jack socket
Functions switch for mic magnetic and crystal pickups, tape tuner and auxiliary.
Rear panel features tuse holder. DIN speaker and nput sockets 20 x 20 watts
RMS 40 x 4D watts peak for use with 8 1o 15 ohm speakers.

Size 14%” x 3" x 10" approx MVE W teature—units now £31 . 90
includes a built in four channel stereo sound tacility £3.00 p&p

IN KIT FORM

For the experienced constructor com-
plete in every detail. same tacilities
as Viscount IV, but with 30x30 output.
60x60 watts peak. For use with 41015
ohms speakers p&py

£31.50 300°

SPECIAL OFFER

30 x 30 WATT AMPLIFIER KIT
with BSR P200 belt drive

deck and Shure £5700

ACCESSORIES ARE ONLY

AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS.

AUDIOMODULESIN

BARGAIN PACKS

CURRENT CATALOGUE
PRICE £ fﬁ"’ :

AT UVERPER PACK ?”
SEEOUR PRICES

M75 cartridge. +p&p £6.00

185 @ @

EMI SPEAKER BARGAIN 4

PACK 1 2xLP1173 10w RMS putput power audio ' ",
amp modules. + 1 LPY182/2 Stereo pre amp for 3 \;'//
ceramic and auxiliary input ACCESSORIES oy

OUR PRICE £ 5 00 Surtable mains power supply parts.

+p £100 . cons_n_slinn of mains transformer. bridge q

g rectifier, hing capacitor and set amzlgsnosapfsa ';ﬂeﬂ":"K it
PACK 2 2xLP1173 10w. RMS output power audio | & 10127 sterea conriols or T 4 ohm bass aMd two 35" 15 ohm mid
amp modules + 1 LP1184/2. Stereo pre amp for ' £300 range tweeler with two f4 05
magnetic. ceramic and auxihiary inputs plus £1.50 p&p €r0ss-Over capacitors.

per stereo pair plus £1.55 p&p

.
I"us. ?,tis }’?'85 £7, 6 5 AVAILABLE ALSD TO PURCHASERS OF

THE 10 + 10 AMPLIFIER KIT

Stereo pait 350 kit. System cansists af
13 x B” approx. woofer with rolled
surround: 2% " appeox. Audax tweeter,
crossover companents and circuit
diagram. Frequency response 20 Hz

ta 20 KHz. Power handlmg 15 watts RMS
20 watts max

8 ohm impedance

£3.65p8&p

BSR P200 £25.50

Belt drive chassis turntable unit

semi -automatic. cueing device p&p £2.60

1.95

Shure.M756 Magnetic Cartridge to suit

Manual single play
record deck with aule
seturn and cueing lever. !itted with stereq

ceramee garndge 2 speeds with 45 cpm
spindle adaptor «deally suited tor hame

d pép
°'uJE°p“Eicz £12. 25 £2.75

GARRARD DECK
MODEL CC 10A

Record changer with cueing device
fitted with siereo ceramic cartnidge
ready to fit into your own phnth

UNITAUDIO STAND .

Can be used with TV too! Finish
n chrome with decorative wood
spaces firted with 4 Kennck
Mint Meteor castors,

£3.95 2258

24" x 129" x 11%"
approx.

BARGAIN FOR §
PERSONAL

SHOPPERS ONLY
Altone UA4

Stereo System
Features 8 watt total output. Full size BSR manual turntable
with cueing and auta return. Socket for tape in and out and

1 headph:
R complete with speakers f3575

Micro Cassette Recorder
Pocket size—home or office use or
when travelling. m

Battery operated fluorescent

camping lamp.
Runs off 8 U2 batteries. £4.80 ) &

10+ 10 AMPLIFIER KIT

An opportumty to buy a 10 walts per chanael stereo
amphifier kit which is suitable for use with a ceramic
cartridge. The amplitier utilises proven MuHard modules and
is available a1 a very competitive price. The amplifier kit
comes complete with instructiors and inciudes. a Mullard
LP1183 stereo preamplifier module. two LP1173 power
amplitiers with integral heatsinks, a power supply,

Zobel networks, tront and back mounting panels, a fimshed
tascia panel. all control potentiometers |bass, treble,
volume and balance|, switches, input. output and headphone
sockets, wire, and an easily assembled wrap around cabinet

10 house the hinished unit
Size approximately p&p £2.25 £ 1 2 R 2 5

9% x 8% x 4
AINS FOR PERSONALSHOPPERS _ (SFNVIRS
LCD Solar 5 function with backiite £7 40 MDND DISCO AMP

stainless steel finish case and strap
Size approx

LCD Solar Chrono 3 function with backlite 14" x 4" 1 10%
stainless steel finish case and strap fg 55 Brushed aiuminium

0 N ] fascia and rotary controls '

Chv'onn stop wa!c,h 3 tunction with back lite £8 95 Five vertical shde controls, master voiume. tape level. mic level. deck leve!

stainless steel finish case and strap FLUS INTER DECK FAQER for perfect graduated change trom record deck No 110
Solar Alarm LCD No 2. or vige versa Pre lade tevel cont:ol {PFL} lets YOU hear next disc before

i f2 1 ,95 tading st in VU meter monuors output leve) Quiput 100 watts RMS 200 watts peak

stainless steel case and strap.
= oo (405 £66.45

AM/FM DIGITAL CLOCK '*“_ f‘ 50 WATT MONO

RADIO  Accurate 4 Digit
DISCO AMP

Electronic Clock with /A" LED
'£30.60

snooze timer £1 220

display Bouer and
100 watt Power Amp Module £1 4.25 p&p £2.70

Mains power supply tor above untt Size approx. 13%" x 5% x 6%

power supply £3.600 5o wapt:]s rms. 100 watts peak output. Big features include
DECCA 20w Stereo speaker kit comprising two disc inputs. both for ceramic cartridges. tape input
28" approx bass units + 2 34" approx £20.45| and microphone input. Level mixing controls fitted with
tweeter INC CIOSSOvers integral push-pull switches. Independent bass and treble
'VIDEOMASTER' Super Score TV Game £1 5 95 controls and master volume
with ptstol mass operatign . ‘
PORTABLE RADID/CASSETTE RECORDER.

AM/EM with clock LW. MW, SW, VHF

mains/battery operation £4290

ISP Radio Cassette recorder Mains /Battery AM/FM

it n i oot 09 £24.50 l-

BARGAIN OFFER
n T v c Ariston pick-up arm

b— manufactured in Japan.
323 EDGWARE ROAD, LONDON W2 Complete with headshell.
21£ HIGH STREET ACTON W3 6NG Listed price over £30.00.
B Lo GO R Tt o OUR PRICE £11.95

All items subject to availability. Price correct a1 30.11.79 P&P £2.50
and subject to change without notice.

NOTE: Persons under 16 years not served withoul parent’s authorisation.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS OESPATCHED TO MAINLAND AND N. IRELAND ONlV]

60

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980



Hobby
ectronics

PASSIONMETER

‘s,

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 enables 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!

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 80 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

,ﬂ"‘-'"a.,'
-

Py

KIT REVIEW SPECIAL

Two kits this month. Even though we've de-
layed the Radio Control system for a few
months we wili 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 pldnned but circumstances may affect the actuai contents
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’I

MODULAR

SYNTHESISER

The synthesiser you’ve been waiting for. Presented as either a full
spec., rack mounting, stage instrument or as a set of stand-alone

modules, 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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PROJECT

General Specification

The design features of the modules
follow the principles adopted by many
of .the major manufacturers of synthe-
sisers. These are:-

-1, Exponential voltage control. For
the basic signal and treatment units
{oscillators and filters) this will be the
widely used one volt per octave relation-
ship. For some modules the response
level may be variable, as with the volt-
age controlled amplifier.

2. 0 V minimum control range pro-
viding a span of 10 octaves without
switching.

3. 10 V peak to peak signals.

Signal and control inputs via a

SPECIFICATION

multiple inputs. It is also a simple mat-
ter to alter the inputs to make the
modules compatible with existing equip-
ment.

8. Normally all inputs will have an
input impedarce of 100k cr a minimum
of 47k. This atlows a singl2 control sig-
nal to drive several modules without
adverse loading effects.

€. Output impedance will be 1k
wherever practical, that is, without add-
ing significantly to cost. These outputs
may be mixed by shorting them toge-
ther which results in an average of the
mixed signals.

7. DC counling, except for a few
instances where it is essential to avoid
errors which may arise from any DC
drift and when the use of AC coupling

does not result in loss of flexibility.

8. +15 V supplies, common to all
modules. Single PSU required.

9. All major features to have voltage
control capability, for example, Q con-
trol of filters, pulse width modulation,
envelope generation and so on.

An important feature of the above
is that it allows anything to be plugged
anywhere without fear of causing dam-
age. Where modules are interfaced with
external equipment then Y%inch jack
sockets are used to avoid problems
which may arise from incompatibility.
Another aspect that should be noted is
that because one signal can control
several modules any attenuation of the
signal should be made at the input to
the modules.

ling op-amp stage. This allows

L
oUTPUTS

00

SAW PULSE

Modules To Come

The modules to be described in this
series are as follows:-

1. Power Supply: +15 V regulated and
trimmed supplies which, as described,
are sufficient to drive all of the pro-
posed modules.

SINE TR

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-
puts of #5 V amplitude. Manual and
voltage control of pulse width duty
cycle from 0 to 100%. Linear frequency
modulation input. Three techniques for
synchronising oscillators.

00

Above and below:the VCO and PSU modules as they appear in their free standing cases.
Note the vernier drive on the PSU. This is for calibratien of oscillators etc. This case will
be standard throughout the series.

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 Ilimit 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 having a 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
controf 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.

6. Voltage Controlled Filters. A state
variable filter with fow 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
contro! 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 IC will be used
which has many other features allowing
control over the formant of the sound.

8. Dual Voltage Controiled 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—ofthe envelope which—im——at & later dateFurthermore-one should

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 ievel compat-
ible with the other synthesiser modules.
Includes an envelope follower with a
variable threshold level to generate
trigger pulses.
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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 capabie of controlling a
five octave keyboard. Sample and hold
with portamento. Precise octave shift
over range of —2 to +3 octaves. Gate
and trigger pulses. 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

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

©e
e g ‘ SINE TRE

@O

PWM ~HS

FM

@® 80-2

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-Jaint’
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 smalt 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 flexitility in
lay-out and virtually unlimited scope for
expansion.
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Abowe: both versions of the YCO, panel
mounted for rack fixing. Vote that il
inpusts 7 outputs are at tha bottcm of the
paned O prevest wiring foulirg the con-
trols.
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Power Supply %
" A synthesiser requires very stable power sup-
plizs because in most designs the voltage is.
used to establish reference currents in the
exponential generators. It is also -desirable
that the voltages are set at the precise 15 V
levels. The H 35 V power supply for this pro-
ject is based on the 723 valtage regulator. The-

supplies with one of the outputs tied to the
ground rail of the othar.to generate the 215V
required.

The circuit will supply up to 300 mA
per mil at full voltage and the current sensin;
resisior R2 (R7) limits ottput to about 4§
mA under overload or short circuit con-
ditions. R3, TP 1 and K4 allow precise adjust-

H

G

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 grills.
Before connecting to the mains
supply ensure that all mains connections

Fig 1 (below). Circuit diagram for the Project 80 power supply.

L O—(
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NOTES
1C1,2 ARE 723

TIP 31A
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X RS
18 3 -0 +15V
A+ L+ ic1
= A3 &=
1 T2 Tes 33 A
2200u 100n|2n2 LS
+
4 PRI
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10u
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R4 o
3k0 D
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R10
2
/7
1R5
3
Rr8
3k3
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c10 B2
g 10u
| I R9
Cs 3k0
1
"0 ¢ Q -15v
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=2 & At ~
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wh . A X i e
‘ment of output voltages; Rl improves temper-,

.ature stability; C3 increases ripple rejection;’
. C4 is for compensation; and C5 reduces noise
. on the output which originates from the volt-.
« age reference diode in the IC. .. » *

<
i . e

The

P

same. circuit boardcan be used for much
greater outputs. The only changes required
are: -increased power rating of the¢ trans-

".+ former; appropriate increase in value of fuses;

adjusting R2 (R7), i.e. halving this resistor
will double the current limit and the PCB has

<.provision for two resistors in parallel to

facilitate obtaining the correct value. Wire-
wound 2WS5 resistors are also used since low
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outputﬂf? adequate for the basic pro- -

citcuit comprises twa idemtical positive 15 V. ject.sbut if extension is envisaged then the

ORKS -PSU

3

E

Y

Y @ < &
ohmic values %re more easily obtained and the™
.resistors are physically smaller than 1 W car-
bon types; increasing power rating of tran-
‘. sistors and when more than 1 A per rail is
required the latter should be mounted on,
separate heatsinks. .
¥ Setting up voltage controtled synthesiser
modules requires a voltage source that can be
quickly adjusted to a 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
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
optional and components are not listed.
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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

RESISTORS All %W, 5%

R1,6 1k8 .

R2,7 1R5, 2.5W wirewound

R3.8 3k3, metal film, 100ppm T.C. -
R49 3k0, metal film, 100ppm T.C.
R5,10 1Ik2

TP 1,2  1kO cermet trimmer

CAPACITORS ;

Cl,6 2200uF, 35V electrolytic

C2,7 100nF, polyester §

C38 2u2, 25V tantalum -

C49 1nF, polyester

C5,10  10uF, 25V tantalum “

SEMICONDUCTORS

BR1,2 1A6 200V &

1IC1,.2 LM 723CN ¢

Q1,2 TIP 31A

D1,2 Red LED

MISCELLANEOUS i

T1 0-17V5,0—-17V5
secondaries, 20 VA :
transformer.

F1,2 1A fuses with PCB holders.

S1 DPST rocker switch. ;

Heatsink (4°C/W); mains connector;
output socket.
The above will fit into a Teko Alba A23 -

case.

¥

4

a1
T

TO
pi1 Ov +#15v ¢ ¢ b

TO
p2 —15Vov e

Q2

'

c b

<1-ag33

FROM
TRANSFORMER

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 . It is 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 will fit the mounting
lugs in a Teko Alba A23 case. |t 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
installed 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

80-2 VOLTAGE CONTROLLED OSCILLATOR

MULTIPLIER
GAIN E1 ve o] v
PRECISION
TEMPCO
GEN MULTIPLIER
MULTIPLIER [ [T FREQUENCY
GAIN [Z 5| conTrOL
v+ = - ﬁ
Vee E 14| SCALE
LINEAR
PULSE ouT E S CgNETAROL
P.WM. j
conrroIE 12| GROUND
HARD SYNC. E 1_1} TIMING
INPUT "' capaciTor
CURRENT J [ TRIANGLE
CORRECTION E 1'% out
SAWTOOTH SOFT SYNC.
out 8 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. If 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 ali trimmers to their mid positon.
The first step is to adjust the sinewave
output. With an oscilloscope, 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 préviously 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
accurately as the measuring equipment
allows) and adjust TP 1 until the fre-
quency is doubled. This step is repeated
until a doubling of frequency for a one
volt change in input is achieved. Next
increase the frequency to about 5 kHz,
increase voltage by one volt and adjust
TP 3 to obtain doubling of frequency.
Finally, re-check the first step and if a
DFM is available check the VCO over its
full range.

Note that the oscillator has been
(accurately) calibrated for Control In-
put 1. This input should be used for the
keyboard, if fitted, since there may be a
slight difference between Control Inputs
1 and 2 even though 1% resistors are
used.

The oscillator may now be adjusted
so that with no input voltages it will be
tuned to the lowest frequency of a four

octave C — C keyboard. Adjust TP 2 to
65.4 Hz, or if connected to a keyboard
press note A and adjust to 440 Hz. This
step is not essential until the VCO is
connected to a keyboard. Also R4 and
TP 2 may be changed to suit other key-
board requrements.

The wire to the wiper of the fine
control potentiometer (RV2) may now
be connected.

HOW IT WORKS -VCO

Voltage Controlled Oscillator
The VCO utilises an integrated circuit which
has been specifically designed for music
applications. Understanding the IC and how it
overcomes the many problems associated with
building exponential converters from discrete
components is best approached by consider-
ing the latter circuits. A transistor design
makes use of the fact that in an ordinary
transistor the collector current is an expo-
nential function of the base-emitter voltage
and the current can then be used for, say,
charging a capacitor. The emitter saturatign
current, however, doubles for every 10 C
change in temperature and so to employ a
single transistor necessitates use of techniques
such as ‘ovening’, that is, maintaining the
transistor at an elevated temperature. A better
approach is to use a well matched transistor
pair, preferably on the same chip, and to
arrange them so as to cancel out this particu-
lar temperature dependent term. A simplified
oscillator input stage using two transistors is
shown in Figure A below.

| |

. P )
| j ==
LT |

SR

—

Fig. A. Input circuit,

IC1 and associated resistors and trimmer pro-
vide a means of scaling and ranging the input
voltages and for the standard 1V/octave
response the components are chosen to give
approximately 18 mV increase at the base of
Q 1 for an increase of 1 V at Vin. Next the
control range is adjusted by applying a refer-
ence current to the collector of Q 1. Ideaily
this would be in the middle of the exponen-
tial range of the transistor, about 1uA, but
considerations of bias current from IC2
usually dictate that Iref is 10uA, or more. IC2
also serves to sink the excess current from the
emitters of Q 1 and Q 2. Thus the current
from the output transistor Q 2 becomes:-

V, q/kT
1 = e b

out ref
so that with Vin = 0, lout = Iref. There re-
mains, however, a temperature dependent
term, 1/T, which changes the exponent by
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about 0.33% for every degree Centigrade
change in temperature. To compensate for
this the usual practice is to use a temperature
compensating resistor, having a similar temp-
erature coefficient, in the input stage so that
Vin also changes by 0.33% per °C.

This project is based on the CEM 3340
Voltage Controlled Oscillator produced by
Curtis Electromusic Specialities. Reference to
the simplified block diagram (Figure 3) shows

- that the whole of the input stage described

above has been incorporated within the IC.
Pin 15 is the input summing stage while Pin
14 determines the scale. Since the current
gain of the multiplier is set near unity a 100k
input resistor (RS, R6) and a 1k8 scaling
resistor (R3) provide the standard 1V/octave
response and about 18mV/volt at the base of
Q 1. Components R4 and TP2 set the initial
frequency of the oscillator and have been
chosen so that with no external voltage inputs
the frequency can be adjusted to 65.406 Hz,
i.e. the lowest note of a 4 octave C — C key-
board. R7 and RV1 allow manual adjustment
of the oscillator by +S octaves. Switch S1 has
been fitted between RV1 and R7 so that in
normal use, i.e. keyboard; precise octave shift;
and external voltage controls, slight variations
in RV7 will not cause the oscillator to go out
of tune. R8 and RV2 provide a fine adjust-
ment of approximately 0.5 octaves. The
other components (R9, C5) on the summirtg
input are for compensation and are always
required. The sum of the input voltages
should always remain positive for proper
operation of the oscillator.

For greatest multiplier accuracy the cur-
rent flowing out of Pin 2 (22VT/R2, where
VT = 26 mV at 20°C) should be close to the
current flowing out of Pin 1 (3.0/R1 + TP1).
TP 1 is used to adjust the oscillator to a pre-
cise 1V/octave response.

The exponential generator is capable of
delivering a current, leg, for charging and
discharging the timing capacitor, from greater
than 500 uA to less than the input bias
current of the buffer which gives a typical
frequency range of 500,000:1. For synthe-
siser applications one should use the most
accurate portion of this range, which is from
50 nA to 100 uA. These current limits are
used to determine the value of the timing
capacitor, CT (C7). The oscillation frequency
is given by fo = 3leg/2VecCT and therefore to
keep within the above current limits and to
maintain an accurate frequency range of S Hz
to 10 kHz the capacitor will be 1000p with a
Vee of #15 V.

An Iref of 10 uA is produced by R1l
connected to the +15 V supply. This input
(Pin 13) is also used for linear frequency mod-
ulation of the oscillator. R12 adjusts the FM
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range to a 10% change in frequency per volt
and an attenuating potentiometer (RV3)
allows manuai adjustment of this range. The
FM input has been AC coupled so as to avoid
errors from any DC drift although it may be
DC coupled if required. A negative voltage at
Pin 13 will gate the oscillator off.

Reference was made earlier of the need to
provide temperature compensation. One of
the many novel features of the CEM 3340 is
the incorporation of temperature compen-
sation within the device. This is achieved by
multiplying the current sourced into the con-
trol pin (Pin 15) by a coefficient directly
proportional to the absolute temperature.
This coefficient is produced by the ‘Tempco
Generator’ using the same mechanism as in
the exponential generator and thus cancel-
lation is nearly perfect.

A further problem that occurs with tran-
sistor exponential comverters is their bulk
emitter resistance which becomes a significant
factor as current is increased and will cause
the oscillator to go flat. With the CEM 3340
this situation applies when current from Q 2
is greater than 50 uA. Means of correcting
for this effect have been included since Pin 7
outputs a current which is a quarter of the
exponential generator current. The current is
converted to a voltage across TP 3 and a pro-
portion can be fed back into the control input
via R10.

Waveform Outputs: All waveform outputs
from the IC are short circuit protected and
may be shorted continuously to any supply
without damaging the device. A 0 — 10V
sawtooth waveform is available at Pin 8 which
can sink at least 0.6 mA and source over
several milliamps without any effect on osci-
llator performance and only a negligible effect
on waveshape. The pulse output from Pin 4
is an open NPN emitter and therefore requires
a pull down resistor to ground or a negative
voltage. This output has been clamped with a
10 V zener diode (ZD 1) to givea 0 — 10 V
pulse output. Pin § allows pulse width modu-
lation and O to § V applied to this pin will
vary the pulse width from 0 to 100%. Attenu-
ating resistors R19, R20 increase the control
range to our standard 0 to 10 V. P4 connec-
ted to +15 V provides manual control of
pulse width and this control voltage is further
attenuated by R18. RV4 input is connected
via a jack socket so that it is disabled when an
external voltage control source is used. Pin 10
outputs a 0 — S V triangle waveform. Al-
though the sink and source capabilities
approach those of the sawtooth this output
has a finite impedance and also drives the
comparator with the result that loading of
this output into 100k impedance may lower
frequency by 0.15%, in the worst case. This

- FEBRUARY 1980



« and associated components at the inverting

-PROlECT: Synthesiser
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Fig. 4. The circuit diagram for
the Volitage Controlled Oscilla-
tor block used in the project 80.

Note that with some component ~15V Q

value changes, this is the same e —AVWA -0 *SVSINE
configuration as used in the low 1k0

frequency VCO (module 3). AW SOLSVIRIANGLE

zfxﬁ S B %,‘51,‘

output has therefore been buffered by IC2a
and addition of R14, R1S5 increases gain by
two to give a 0 — 10 V triangle output. .
The triangle output is converted to £V
at IC2b (this output is made available from 1
the VCO) and attenuated to about ¥100 mV
by TP 4, R30 and R31 prior to 1C3 whichisa ¢
CA 3080E. Use is made of the non linear
characteristics of the OTA at high input levels
to convert the triangle into a sine wave. TP 4
adjusts the 3rd harmonic content and TP §

input of IC3 trim the 2nd harmonic. IC4a ‘ 4]
converts the current from IC3 to a voltage ‘the CEM

and aprovides a *5 V sinewave. This output is

180° out of phase compared to all other out- / / / v / A
puts but this is not detrimental in most appli- 7 A /

cations of this output. Finally the sine wave is

shifted to a 0 — 10 V input by IC4b with R37

and TP 6 as the level shifter.

oscillation period is an integral mult DAY
¢ Power supply to IC: The CEM 3340 will oper- pulse period. If this input will not }

i iti f should be by-pass und with a 100n | 11 [
e e oo s e o i oo to s semmntesm| = | | 11| | |1 111 LI L]
the PCB). Alternatively, the 100n capacitor
(C8A) may be connected to ground via a jack

waveforms as given above will decrease and

increase respectively) and negative supplies Fig. B.

o | | |
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|4 ¥ .
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PARTS LIST -

RESISTORS All 4W, 5%.

vVCO

R8 3M3
R9,13 470R
R12 IMO
R14,15,26, 100k
29,33,36,39
R16,17,40, 1k0
41,42
R18,19,20,47k
30,35

R21,24,25 10k
R22 2k0
R23 910R
R27 470k
R28 27k
R31,34  2k2
R32,37 270k
R38 24k -

RESISTORS All %W, 1%, 100ppm T.C.
Rl 24k

R2 5ké6

R3 1k8

R4 200k

RS,6 100k

R7 300k

R10 1MO

R11 1MS5

CAPACITORS

Cl1,2 470n polyester

C3,4,13 100n polyester

Cs5,6 10n polyester

C7 1n0 polystyrene

89,10 1n0 polyester

C8A (see  100n polyester
text)

Ci1,12 22p polystyrene

TRIMMERS

TP 1 10k cermet multiturn

TP2 100k cermet

TP 3 10k cermet multiturn

TP4,6 100k carbon

TIPS IM carbon

POTENTIOMETERS

RV1,2,3,4 100k lin.

SEMICONDUCTORS

IC1 CEM 3340

IC2 LM 1458

iC3 CA 3080E

IC4 TL 082

D1,2 1N4148

ZDI BZY 8810V

MISCELLANEOUS

S1 SPDT miniature switch;
3.5mm jack sockets (13)
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Fig. 5 (above). Component overlay for the
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VCO/VCLFO modules. The parts list to the

leftis for a standard VCO circuit. Use the changes given to the far right of page facing to

convert to a low frequency oscillator.

Below: A made up PCB sat sitting in its box.

003 « ¢o*

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980



PROJECT: Synthesiser

to the VCO described above. It is

designed to operate in the range
of 0.2 to 205 Hz with a 10 V control
input. It is, however, capable of about
5 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. ET

BUYLINES

- The power supply PCB and compo-
nents, including the heatsink and
~illuminated rocker switch but not the
_connectors, are available from Digi-
ound for £19.55 incl. postage and

T he VCLFO is identical in design

AT.
f‘l’he PCB and components (including
) for each voltage controlled
EZ?Ihtor are available from Digisound
for £18.86 incl. postage and VAT.
Digisound Ltd
13 The Brooklands
! Wrea-Green
 Preston
' Lancashire PR4 2NQ
' The modules are cased in Teko Alba
A23G cases, available from
West Hyde Developments Ltd
~Unit 9
Park Street Industrial Estate
Aylesbury
Bucks HP20 1ET
They cost £4.43 each incl. post2ge and
VAT. Please use order code TEK
A23G.

MODULE 3: VCLFO

Above and below: the inside and outsides of a low frequency VCO. The PCB is panel
mounted just to show we did both ways! This method of construction is best suited to

professional (or very serious amateur) use.

HOW IT WORKS
-VCLFO

Voltage Controlled Low Frequency Oscillator
The LFO is identical in design to the VCO
described above. A larger timing capacitor
(C7) is used to give a frequency range of
between 0.2 and 200 Hz with a D to 10 V
control voltage. R4 and TP 4 are used to set
the fower limit; RV2 provides an adjustment
of one octave; and RV1 a range of 10 octaves.
A switch is not required between RV1 and R7
in this instance. One reason is that both RVl
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 vari-
ations in frequency arising from RV1 and
RV2 are of little importance fcr low fre-
quency applications.

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

PARTS LIST
-VCLFO

Component changes from VCO
parts list.

R7 150k, 1%

R4 470k, 1%

C7 10n polycarbonate
R8 1MS, 5%

TP2 1MO cermet
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1RANAM

COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

°CP/M
* BASIC
* PASCAL

COMPUTER
SYSTEM

TRITON

Designed for ease ot construction and
fiexibility. Kits come complete, and all com-
ponents and software are available separately.
UK designed and supported. Fully docu-
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 level to the next is
easy.

TRITON IS IMPRESSIVE!
PRACTICAL COMPUTING REVIEW DEC. 79.

TRANSAM BDSO 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
£409
£611
p.o.a.
£97
£31
£50
£80
£595
£79
£29.50

L8-1 4k ed/ mon 20k res Pascal
L9.1 CP/M disk based system

8k Ram Card Kit (21144)

8k Eprom Cards (excl 8x2708)
Motherboard Expansion 8 slot
Trap-Res Assm/ Edit etc (8x2708)
Transam BD8O 81-Dir Printer
TVMIOQ Video Monitor 9/

Eprom Prog (2708) kit

Send for our catalogue for full details of Triton
features

FULL RANGE OF MICRO SUPPO

21 SHTALSI38N
SNT4LS 1308
SNTALS 1450
SNT4LS 148N
SNTUSISIN
SNTALS 153N
SN74LS154K
SHTALS 1558
SNT4LS 1584
SN74L315M
SNT4LS 158K
SHTALS1600
SNTALSI6IN
SKTALS 162N
SHTALSIBIN
SNTALS164M
SKTALE165%

SNT4LSIOSAN 85
SHTALS 1964
SNT4LS19TH
SNTALSZ2IN
SNTALS240M
SNT4L5241N
SNT4L8242N
SNTALS2430
SNT4LS244M

.21
1.50

SRAHIBBESBBHNBREURGS
[l
]

Ewrrrrr

SNTALSIT3N
SNT4LS1T4K
SHTALS1TON
SHT4LS1BIN
SHTALS190K
SKTALSI191K
SNT4LS192N
SNTALS 1IN
SNT4LS194AN

TTEFLLD

SHT4LS 298N
SNTALST24K

FEEFDIT PR EEFEEERE L RN N H]
EBHRRBBITLBRIBREBRESEHNESY

e
BAEANGES
-

gik

SKTALSIIBN

RT CHIPS — IN STOCK

RAMS
2101
210214
2m
amz2
6310
8154
21141450
R1I4L-250
740920
740921
740929
4021

a044

4045

4060

SN74L3325M
SHTALSIZ6N
SHTMLS3ZTH

SUPPORT
&12
816
8224

Eakhl
e

WO S R = N
EBE2RB83BBBBLLBARNY

o

2107

4116 {58 tor B}
4118 20.
180P10
180CTC

180AP10
ZBOACTC

SEEBuBERANISEEEE

EPROMS
172
5204
2108
2516
2532

AaBbRE

.
ER

TO IEEE SPEC ITHACA

PASCAL/Z

build your own

Pascai Micro
Development

system. IEEE

$100 bus system
using OPSt main-
frame Supports K2
ASSEMBLE/Z and
PASCAL/Z on 8 disk

Y

DPS.1 MAINFRAME — PASCAL SYSTEM S100

$100 BOARDS

8k Swatic RAM board (450ns) £123.75
8k Static RAM board (250ns) £146.25
280 cpu board {2MHz) £131.25
280 cpu board {4MH: £153.75
2708/27 16 EPROM board £63.75
Prototype board (bare board)
Video display board {64 X 16
128U/ L Asci)

Disk controller board

K2 disk operating system
ASSEMBLE /Z Macro Assm
Pascale/Z compiler

£108.75
£131.25
£56.25
£37.50
£131.25

I WE STOCK THE FULL RANGE OF S1 00 CARDS ‘AND ACCESSORIES

e
B

Awvailable 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 compatible 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 software user group
l facilities available. SAE for details

DISK DRIVES & POWER SUPPLIES
SHUGART
SA400 5% drive £205.00
SAB00 8" drive £380.00
Power one quality power supplies
CP249 1x5% PSU
CP323 2%5% PSU
CP205 1 X8"” PSU
CP206 2%8" PSU

£33.00
£60.00
£56.00
£76.00

TCL_PASCAL CP/M compatible. A standard Pascal

compiler available ONR resident (20k) Eprom based con-
figuration or avaitable to run under CP/M on 8'’ disk plus
documentation. CP/M version £90 — + P.O.A

DIL PLUG SOCKETS & SWITCHES

DL SXTS DIl PLUES
TkoL

SO0 . 16 DL

140L

160

1801

2000

0.60
065
4

REX
2%
4.50
20

SCOTCH
140
16 0L
2801

16w 2F*
2401 24w DF*
28DIL
480 ZEMO INSERTION FORCE.

)

SPECIAL

SRAPWICS
E PACKAGE

Q’ £98 PLUS

13" 8 Colour CRT Display

Buift in 5% Disk

16K Extended Basic in Rom

71 Key Keyboard — Detached
R523 + 50 pin BOS

8K User Ram — Fully Expandable

—CBMPUCULUI; F— FULL CBL-UUR o

VAT

S100 DISK CONTROLLER

As used on Triton. Fully built. will dnve
B8X8" or 8X5%" drives single or double
density. Works with all Shugrat compat.
ible drives. Uses the 1781 chip onboard
crystal — CPU independent

MULTIWAY CONNECTORS

INSULATION PIERCING

EDGE CONN — PC8
6old .1 Pitch

2/

25/50

/5 X X 6k Way DN Male
30/60 3 6k W/DIN Femals

| 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

9.50
6.33
24.00
8.00
15.00
1295
8.00
10.00
13.95

" =5 =m e 0w ow 0w
§ ALLPRICES

EXCLUDE VAT & P/P
VAT 15%, P&P 40p on small orders. For
targer iterns please Tel. Telephone credit
card orders accepted subject to £5 min
Rapid mail order service

prS

. Bun itwith Acvess

CATALOGUE o resica -

1980 Only 40p + SAE

VISIT OUR SHOWROOM SOON
9.30-5.30 Mon-Fri

1.30-2.30 Closed Lunch
9.30-5.00 Sat.
Thursday balf day 1.30

TUBE 10
EDGEwWARE RO
WMET Ling

Toewant o

[ S

TRANSAM COMPONENTS LTD, 12, CHAPEL STREET, LONDON NW1. Tel: 01-402-8137. Telex: 444498.
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elecironics today

What to look for in the March issue: on sale February 1st

BLACK HOLES

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.

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.

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 collapse to form
a black hole.

Next month lan 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.

MUSCLE ACTIVITY

| ore

R

POWER

If you're into Biofeedback you can use the ET| 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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ETI576 ELECTROMYQGRAM

THRESHOLD
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VOLuUmE
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DESIGNER'S
NOTEBOOK

Project editor Ray Marston makes an in-depth review of the

revolutionary mini-robot, HEBOT.

T he basic electronic concept of the Hobby Electronics
I 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 selector or
‘multi-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-

LEiiiil

Fig 1. The priority encoding principle used in HEBOT has revolutio-
nary implications in Robotics.
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FEATURE

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,

6 CONFORMANCE
(CONDITIONED RESPONSES)
5 SURVIVAL
4 PAIN AVOIDANCE
3 SLEEP
(RECOUPERATION)
2 HUNGER
SATISFACTION
COMFORT
A -
|
U {  WORK !
t ETHIC i
PLEASURE

8 RADIO
CONTROL
; COLLISION AVOIDANCE,
(TACTILE)
COLLISION AVOIDANCE,
6 (ULTRA—SONIC)

HUNGER AVOIDANCE
WIRE FOLLOWER MODE

4 [SEARCH AND LOCK]
3 OPTICAL RESPONSE
2 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 provisional table of
human behavioural priority levels. The tabie 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

3

DESTRUCTION
7 AVOIDANCE
5 EXHAUSTION
AVOIDANCE
5 STARVATION
AVOIDANCE
4 DAMAGE
AVOIDANCE
3 ATTACK
AVOIDANCE
2 THREAT
AVOIDANCE
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

PLAN VIEW

SIDE VIEW

A = MOTOR DRIVE UNIT
B = BALL CASTOR
C = TACTILE SENSOR

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 (level 5) or conformance (level 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 iin principle) easily be expanded into a
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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
limiting 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 itin 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! ET

' VMOS POWERFETS

VMP4 (25W, 10dB at 200MHz. min.) £12.50

VNBTAF (15W, 2A, T0202) 76p, 10+ 70p 3

VN10KM (1W, 4A, TO92) 5p, 10+ 50p 2

Feb ‘80 BD512 (P-chan. 10W, 14 A, T0202/3) 85p 10+ 80p ®

Heat clips. TO202 12p, TO92 8p. VN/VM Design Cat. 20p
TLOB1CP 29p, 10+ 27p, 25+ 25p
CA3080E 70 LM3900 43 SD532 30p LS191 90p
CA3140E 335 MC3401 30: (=RM4132) LS194 75p
LM308 25p TLO74 130p Faster LSTTL LS195 70p
LM377 125p DACO8 250p LS138 65p L5251 65p
709 15p  DM2502 555p L5139 65p  LS252 65p
710 25p NE529 1a5p LS160 75p LS253 65p
733 50p  08+2502+529 Ls161 75p  LS257 65p
741 18p =2,SADC €9 LS174 75p plus LOCMOS

Free brief data on VMOS and TL Full data 25p ‘item Prices i

only

J. W. RIMME

367 GREEN LANES
LONDON N4 1DY
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4020
4022
4023
4024
4025
4026
4027
4028
4029
4040
4041
4042
4043

S0p
S0n
13p
40p
13p
90
28p
45p
50p
550
55p
55p
50p

4050
4060
4066
4068
4069
4070
4071
4072
4081
4093
4510
4511
4518
4017  47p 4046 90p 4520 60p
4018 55p 4049 25p 4528 60p

FULL DETAILS IN CATALOGUE!

25p
80p
30p
13p
13p
13p
13p
13p
13p
36p
60p
60p
65p

CMOS

4001
4002
4007
4009
4011
4012
4013
4015
4016

13p
13p
13p
30p
13p
13p
28p
50p
28p

T

7400

7401 10p
7402 10
7404
7406
7408
7410
7413
7414
7420
7427
7430
7432
7442
7447
7448
7454

7473
7474
7475
7476
7485
7486
7489
7490
7492
7493
7494
7495
7496
74121
74122
74123
74125
74126
74132

20p
22p
25p
20p
55p
20p
135p
25p
30p
25p
45p
35p
45p
25p
35p
38p
35p
35p
45p

74141
74145
74148
74150
74151
74154
74157
74164
74165
74170
74174
74177
74190
74191
74192
74193
74196
74197
74199

55p
55p
90p
55p
40p
65n
40p
55p
55p
100p
55p
50p
50p
50p
50p
50p
50p
S0p
90p

22p
12p

22p
3%
12p
20p
12p
18p
38p
45p
50p

o0

LED's 0.125in
Red TIL209
Green TIL211 TiL221
Yellow TIL213 TIL223
Clips 3p 3p
DISPLAYS

DL704 03 inCC

DL707 03 inCA
FNDS500 0.5in CC

0.2in
TIL220

SKTS

Low profile i
by Texas e 1
Bpin 8
14pin, 10p 20pin  16p 28pin
16pin 11p  22pin 17p  40pin

3 lead T018 or TOS5 socket. 10p each
Soldercon pins: 100:50p 1000:370p

18pin 14p 24pin  18p

22p
32p

PCBS

1ze )

VEROBOARD
0.1tn 0.15n
14p
45p
54p
64p
205p

Vero
Cutter 80p
45p
5443
64p
185p

n
1
3.7%
5

Pin insertion
x5 100! 108p
3.75x 17
Single sided
pins per 100 40p  40p

Top quality fibre giass copper board. Single
siged. Size 203 x 95mm. 60p each

‘Dalo’ pens. 75p each

Five mixed sheets of Alfac 145p per pack

I

Carbon film resist-
ars. High stabitity,
low noise 5%

E12 series. 4.7 ohms to 10M. Any mix
each 100+ 1000+
0.25W ip 09p 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 FiILM RESISTORS

Very high stability. low noise rated at %W

1%. Available from 51ohms to 330k in

=24 series. Any mix
each

0.25W 4p

100
3.5p

1000+
3.2

PLEASE WRITE
FOR YOUR

FREE COPY OF

OUR 80 PAGE

CATALOGUE

OF COMPON-

ng% 2500  [esieps
ITEMS LISTED, St

NES31
NES55
NES556 60p
NES67 100p
RC4136 100p
SN76477 230p
TBAB0O 70p
TBABI10S 100p»
TDA1022 620n»
TLO81 45p
TLO84  125p
ZN414 80p
2ZN425E 390n
ZN1034E 200mn

98p
23p

LF356 80pn
LM301AN 26p
LM308 60p
LM318N  75p
LMm324 45p
LM339 45p
LM378 230p
LM379S 410p
LM380 750
LM3900 50p
LM3909 65p
LM3911 100p
MC1458 32p
MMS57160 5901

LINEAR

THIS IS ONLY
A SELECTION!

35p
16p
45p
30p
850p
900p
55p
70p
90

7106
7107
CA3046
CA3080
CA3130

ZT X500
2N697
2N3053
2N3054 50
2N3055 50p
2N3442 135p
2N3702 8p
2N3703  8p
2N3704  8p
2N3705 9
2N3706  9n
2N3707  9p
2N3708
2N3819
2N3820
2N3904
2N3905
2N3906
2N4058
2N5457
2N5459
2N5777

16p
12p
14p 18n
350
35p
35
350
151
15p
150
98p
20p
20p
60p
70p
65p
80p
65p
55p
14p
14p
16p

MJ2955
MPSAQ6
MPSASE
~iP29C
TIP30C
TIP31C
TIP32C
TIP2955
“IP3055
ZTX107
ZTX108
2TX300

DIODES

1N914 3p 1N4006 6p
1N4001 4p  1IN5401 13p
1N4002 4p BZY88ser 8p
ITT Full spec product

1N4148 £1.40100

BCY70

BCY71 14p

STEVENSON

Electronic Components
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 15 x BC107

Special pack of nuts + bolts containing
over 600 4BA + 6BA nuts, bolts and
washers

200p
100p
350p
100p
100p

250p

-64p  50p

Pack of 4 red + 4 black crocodile clips

Mixer control knobs, per 100 (mixed)

colours to suit . . 1400p

CAPACITORS

TANTALUM BEAD
0.1,0.15,0.22,0.33,0.47, 068
18 2.2uF @ 35V

4.7,6.8, 10ufF @ 25v
22@16V,47@6V. 100 @ 3v

MYLAR FILM

0.001, 0.01, 0.022, 0.033, 0.047

0.068, 0.1

POLYESTER

Mullard C280 series

0.01,0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p

0.15,0.22 Tp

0.33,0.47 10p

0.68 14p
1.0uF 17p

CERAMIC

Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF 10
0.047uF 2p
RADIAL LEAD ELECTROLYTIC

63V 047 10 22 47 10 5p

22 33 a7 70

13p

220 20p

10 33 47 Sp
8p

10p
15p

23p

100

470

JACK PLUGS AND SOCKETS
unscre2ned
2.5mm 9p
3.5mm 9
Standard 16p
Stereo 23p
DIN PLUGS AND SOCKETS
ptug chassis
socket
2pin Y 7p
3pin 112 9p
Spin 180° 11p 10p
Spin 240 13p i0p
1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black
Plugs: 6p each  Sockets: 7p each
4mm PLUGS AND SOCKETS
Available in blue, 2lack, green, brown, red, white
and yellow. Plugs 11p each Sockets: 12p each
PHONO PLUGS AND SOCKETS
Insulated plug in red or black
Screened plug
Single socket 7

screened  socket
13p
14p
30p

36p

16p

Double socket

MULTIMETERS

Areally 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 iliumination
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. All prices valid to April 1980.
Official orders welcome.

BARCLAYCARD

VIsA BARCLAYCARD

& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept ET)

76 College Road, Bromiey, Kent BR11DE.




Car Audio

Manual
MW/LW

Full medium and long wave tuning. Com-
plete with speaker and mountings. Suitable
for positive or negative chassis. Latest

del.
- £1.00

£|025 + Post

Push-Buttonfie™s

One LW, four MW buttons plus manual
tuning. Complete with speaker and moun-
tings. Latest model, negative chassis only.

£15.95 + Lhar

FROM CASIO — THE NEXT STEP FORWARD IN TIME

New Lithium battery lasting up to 5 years, totally sclipses most Solar watches

+  Post
Stereo FM/
Cassetle
+ MW

Standard cassettes and FM in stereo plus
medium wave. Tone and balance controls
Fast forward facility on tape. Adjustable
shafts. Suitable for 4 or 8 ohm speakers (not
supplied). This model is discounted else-

where.at £60 up
£1.00

24095 + Post

Stereo
Speaker Set

Suitable for above
stereo unit. Good quality
in surface mounted
casing, 5W nominal,
8W peak

£4.00
(pair)

&= 70p Post

Telescopic Car Antenna

Muiti-section standard type, suitable for
angled mounting with locking key

£1.60 + 30pPost

Metal Detector

* Induction Balance Model

Built with sensitivity up to 10in on
single coin; fitted with speaker and
meter; PP3 battery: 7in dia. search
head. Telescopic stem. Excellent
pin-pointing, positive reaction to
non-ferrous, negative reaction 1o
iron. This model’s normal price is
£39.95!

£24.50 + £1.00 Post

All goods guaranteed one year
10-day money-back offer. Goods
ex-stock at time of going to press
Callers by appointment only please
'Send s.a.e_ for illustrated leatlet.

Minikits Electronics Ltd.
88D Hainault Road
Leytonstone
London E.11

FOR THE EXECUTIVE WHO DOESN'T WANT HANDS ON HIS TIME

show the alarm is set.

on.

atmospheres).

¥¢ THIS YEAR'S STAR BUY %

THE NEW 83QS — 27B
ALARM CHRONOGRAPH

Optional display of hours, minutes, seconds, date,
am/pm; or alternatively: 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
times. An indicator shows the chronograph is running
when normal time is displayed. The 24 hour alarm can be
set very easily to 1 minute intervals with an indicator to

In addition the watch can be set to chime every hour, on
the hour, with a separate indicator to show this funcuon is

A micro light illuminates 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

w195 £27.99

F-200 SPORTS
CHRONO

House, minutes, seconds am/pm
Day, date, month, 1/100 sec.
chrono to 1 hour. Net, lap and 1st
and 2nd place times. Backlight.
Resin case/strap. Mineral glass
W.R. 1o 66 feet. Silver oxide
battery.

€1795£15.95

F-8C Twne/date

3 YEAR BATTERY

Hours, minutes, seconds, date,
day. am/pm. Auto 28, 30. 31 day
calendar. Backlight. Resin case
strap. Mineral glass.

W.R. to 66 feet.

€12 95)£10.95

NB. This watch does not have a
stopwatch

CASI0 CALCULATORS
Clock calculators: MQ-11 £26.95. AQ-2000 £24.95.
CQ-82 £14.95, HQ-21 £10.95.

ice with Y:
FX-310 £17.95. FX.510 £19.95. FX-2600 £19.95.
FX-3200 £21.95.
Others: FX-80 £15.95. FX-68 £19.95.

MASTER PACKAGE DEAL [
Buy a CASIO PROGRAMMABLE CALCULATOR and
FA-1 Adaptor / Cassette recorder interface and we will ]
supply 3 MASTER PACK software kit for ONLY £5
{Normal price £17.95)
MASTER PACK contains a pre-recorded CASS-
ETTE with over 150 ready-to-run programs. Full
Casio Program Library plus extra games. personal
computer programs, and powerful subroutines plus
data-packing. PLUS USER MANUAL. Basic and
advanced programming, tips and tricks to develop
your programming skills
FX-501P (£64.95) £54.95. FX-502P (£84.95)
£74.95. FA-1 £24.95) £19.95. MASTER
PACK £17.95,
FX-501P+FA-14+ M.P. Package Deal ONLY
£79.95.
FX-502P+FA-14+M.P. Package Deal ONLY
£99.95.

CASIO ALARM WATCH

4 digit ultra slim watch with four year calendar and 24 hour
alarm.

59CS-338 Stainless steel (£49.95) £44.95

Price includes VAT, P&P. Send cheques, PO or phone your ACCESS or EARCLAYCARD number to

TEMPUS

WE ARE NEVER KNOWINGLY UNDERSOLD AND
WILL TRY AND MATCH OR BEAT ANY HER
ADVERTISED PRICE PROVIDING THE ADVER-
TISER HAS STOCKS
IF YOU WANT A WATCH WITH
Chrome plating that may wear off after a few months,
A plastic glass that will scratch and scuff and you may

not be able to replace.
A module with around 25% failure rate, that may take
weeks 10 repair.
A dubious or non-existent spares service.
If you want a watch that the manufacturer doesn't
put his name on

THEN DON'T BUY A CASIO

ALARM CHRONOGRAPHS

Displaying hours, minutes, seconds, day: And with day, date,
month and year calendar, pre-programmed to year 2029

81QS — 338
5 YEAR BATTERY
Chrome plated case
W.R. 10 66 feet

(£31.95)

£27.95

1/100 second chrono
1o seven hours.

Net, lap and 1st

and second place.
Selectable 12 or

24 hour display

24-hour alarm
Selectable hourly chime facility
Backiight

Mineral glass face. ¢

81CS — 368
As above but
Stainless steel case
W.R. 10 100 feet

3995 £35.95

.»_»_w
CASIO CHRONOGRAPHS
As B1QS/CS above but with 12 or 24 hour dual time facility
instead of alarm and chimes functions

95QS—32B Chrome plated (£27.95) £23.95
9508 --318 Stainless jacket (£27.95) £23.95
95CS—31B Stainless steel (£34.95) £29.95

Send 25p for illustrated brochures

Dept. ET|, Beaumont Centre
164-167 East Road

Cambridge CB1 1DB

Tel. 0223 312866 <
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PROJECT

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
toit!

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 modern groups use electrically
amplified instruments and sound rein-
forcement, a failing of tuning forks is
lack of a pick-up. >
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Fig.1.¢ircuitdiagrani. HOW IT WORKS

The signal is generated at a high frequency
(about 3.6 MHz) by a crystal oscillator and
then divided down to the output frequency
by a counting circuit. IC1c is the oscillator
— gates biased into their linear region by R1
and R2. Capacitor C1 forms a phase-shift
network with the bias components, pro-
viding a shift of 180 degrees at the crystal
frequency. As the crystal is in series with
the feedback path, the circuit will oscillate
at the crystal frequency.

IC1d forms a buffer between the oscil-
lator and the clock input of IC2, a 14-stage
counter. .

As the required division is not a power
of two, decoc%ng of the counter (IC2) out-
puts is necessary. This is ngovi’ded in three
gates — IC1a, IC3c and IC3d. These modify
the ouputs of IC2 to obtain the required
division by resetting IC2 after the appro-
priate count.

Switch SW2 changes the decoding for
either a division by 8128 for a 440 Hz out-
put or 8048 for a 445 Hz output.

When all the inputs of IC4, an eight
input NOR Ig(gte, go high its output goes low
and drives IC1b via a network to remove
noise pulses (R3, C2). IC1d then provides a
reset to the divider, ready for the next
¢ count,

The Q13 output from the divider pro-
vides a signal at the required frequency and,
after buffering provided by IC3a is fed to
the volume control. The pulses are then fed
to an emitter follower (Q1) and thence to
the speaker.

When you get all your bits bolted down into box, it should look like this. o

S

80 ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980




PROJECT: Electronic Tuning Fork

sw2
SW1 :
445Hz N U0z
ON/OFF } 4
BATTERY
m
av
C
RV1
g VOLUME
A
f—
3=
BCSA7, BC544. BCE4S, BL567, BCSSE
DS547, D5548, DS549, DSB57, 05558
4
3 -
e 1&
XTALT C2 i
1
o :
N
o :
ic1
: W=
o =

SPOT OR NOTCH
AT THIS END
1o
1 | :
et | Fig. 2. Component overlay.

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

Resistors Al %W, 5%

R1 10M

R2 22k

R3 10k

R4 470R

Capacitors

Cl 10p ceramic

G2 33p ceramic

C3 10n polyester

C4 100u 25V electrolytic

Semiconductors

IC1,IC3 401iBorC

IC2 4020

IC4 4068

Q1 BC548,BC108 or similar

D1 IN914, or similar

Miscellaneous

RV1 10k log pot eter

XTAL1 . 3.579545

SP1 8 ohm speaker

SW1 SPST miniature toggle
switch j

Sw2 DPDT miniature toggle -
switch

SK1 mono jack socket

9 V battery or Plug Pack (Ferguson

type PPA9 — DC or similar), PCB,

box to suit (155 mm x 105 mm x
50 mm), knob, plug for jack socket
(if needed).

by assembling the components on the
printed board. Leave the I[Cs 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. ET
S-9%
) A8
N
3
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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 offer them as below.

Type No Size Price
21050 205%140x75mm £2.70
21052 154X 85X 60mm £1.70
21053 125X 65X 40mm £1.40
DIL SOCKETS
Low peotile by Tl at lowest ever prices!
1-99 100-499 500+
8pin 095 075 .065
14 pin 105 .085 .075
16 pin A2 .095 .085
18 pin 155 125 10
20 pin .19 15 A2
22 pin 21 17 14
24pin .24 19 15
28pin 26 21 16
40 pin 32 .26 .21

BULK BARGAINS
All new full spec devices. Prices per 100
nc VAT (orders not accepted for less than
100 of one type at these low prices!!)

AD161/2PR £48 BF255 £8
BC107 £7 BF394 £4
BC108 £6 BF450 £7
BC109 £7 BF451 £5
BC114 £6 BFY17 £12
BC117 £5 BFY50 £14
BC125 £5 BFYS1 £14
BC147 £5 BFY52 £14
BC148 £5 BSY95A £10
BC149 £5 BU205 £65
BC159 £5 BU206 £65
BCi72C £5 2N1132 £12
BC182B £4.50 2N2369 £12
1k €35 | 2N2894 €12
10k £310 2N2926Y £5
8C1838 £5 2N2926R £5
BCi84L £5 2N3053 £13
BC212 £5 2N3054 £34
BC213L £5 2N3055 £34
BC237 £5 2N3442  £100
BC238B £5 2N3583 £45
BC252 £7 2N3618 £78
BC3088 €6 2N3702 to €S
BC230 £7 2N3708
BC238 £8 2N4401 £5
BC337 £8 2N4403 £6
8C348 £5 2N5401 £19
BC351 £14
BC557A £5 DIODES
BCX33 £5 1N4001  £3.50
BD131 £19 1k £28
BD132 £20 1N4004 £4.50
BD1B1 £50 1k £39
BD184 £60 1N40O6  £5.50
BD246 £25 1k £46
BD525 £25 1N4148  £2.30
BD526 £25 Tk £17
BD173 £13
BF181 £17 iCs
BF195 £5 741 8dl £13.50
BF197 £5 555 £21.75
BF198 £5 723 14d1 £32
BF241 £5 7237099 £30

Resistors — AW 5% carbon film. these
values only. 220R, 470R. 1k. 3k9, 4k7,
33k. 47k, 220k, 18R All at £4 per 1.000
{min qty of one value) or £35 per 10.000
any mix
All other values from 1R to 10M @
£1/100. £7.10/1000 per value
INVERTER
Prepare for the Power Cuts! Ready built
nverter, 24V DC 290x55x37mm in, wilt
power 6xBW fluorescent tubes Circurt
supplied Only £2.90.
COMPONENT PANELS
2525 Contains 11 800mA 60V 2N5061
SCRs, 11 6VB zeners. 11 1N4004 diodes
plus Rs, Cs, etc Only £1
74 Series ICs — Gates and complex logic.
20 asstd ICs on panels £1; 100 ICs €4.
2527 2X6V reed relays, 6% 25030 or
25230. 6 X400V rects, plus Rs. Only
50p

GREENWELD

443 A Millbrook Road Southampton SO1 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 bulk 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-
tal mntg (15mm FC). Supersave price —
100 for £2.30; 500/£10; 1000/£18.

1000 RESISTORS £2.50!
New stock just arrived — Carbon Film 2%
& 5%, 4 & 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 OARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A /BD69BA. Just look at the
spec!! 70W 8A 45V — Hie 750 @ 4Al!
Special low prce — £1.20 per parr.

TMS4030 RAM
4096 bit dynamic RAM with 300ns
access time, 470ns cycle time; single low
capacitance high level clock i /p; fully TTL
compatible; low power dissipation. Sup-
plied with data £2.75.

BUZZERS, MOTORS
& RELAYS

2401 Powerful 6V DC, all metal construc-
tion. 50mm dia X 20mm 70p.

Z402 Miniature type. 3-9V. only 22.
16X 16mm. Very neat 85p.

Z450 Mimature 6V DC motor, high
quality type 32mm dia X 25mm high, with
12mm spindle. Only £1.

Z451 12V high torque motor 30mm
diaX40mm high, with 10mm spindle.
65p.

A372 Audible Warning device — sold
state circuit dnves tigh efficiency trans-
ducer to give high output. Voltage reqd
4-18V. Can also be driven direct from TTL
or CMOS. Module size 45X 21X 12mm.
Comprehensive data supplied £1.50.
W882 Heavy Duty 12V relay, ideal for car
use — single 15A make contact. Coil 25R
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

K001 50V coramic plate capacitors 5%, 10 of
each value 22pF 1o 1,000pF total 210 £3.69.
K002 Extended range 22pFto 0 1uF 330 values
£

K003 Polyester capacitors, 10 each of these
values 0.01, 0015, 0022, 0033, 0047,
0088, 01 015 022, 033. 047, 110
allogether for £5.07.

KOO4 Mylar capacitors min 100V type 10 each
all values from 1 000pF to 10 OO0pF Total 130
for £4,05.

K007 Electrolytc capacitors 25V working small
physical stze 10 each of these popular values 1,
2247 10,22.47. 100uF Total 70 for £3,59
KOO8 Extended range, as above, also including
220. 470 and 1000uF Total of 100 for £6.05.
K021 Minature carbon him 5% resistors CR25 or
similar 10 of each value from 10R to 1M, E12
senes Total 610 resistors £6,15.

K022 Extended range Total 850 resistors from
1R 10 10M £8.50.

K041 Zener diodes 400mW 5% BZY88 etc 10
of each value from 2 7V 10 36V, E24 series Total
280 for £16.37.

VU METERS

Voo2 Twin type 2 metres 40X 40mm
and dnver board, supplied with circuit and
connection data, £3.50.

Voo3 New type. just in. Twin type
moulded in one piece, BOX40mm {no
driver board but surtable circuit supphied)
£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

/\R
24 HOUR
Assemble clncK
1t in an eveningl - @ SALE RU ¢
MECHANISM MECHANISM & CASE @ LARGE ILLUMINATED
WITH ALARM Inc.assembly instructions NUMERALS

AS USED |NﬂRnUﬂ

DIGITAL CLOCKS
MECHANISMS 10 FOR £39. 100 FOR £300

HALF PRICE OFFER

THREE FOR £13.50
® AC MAINS
® SIZE6% x2% x 2%

Your receipt is a 2-year
guarantee

Rad.a

HENRY’S RADIO EXPORT
404 EDGWARE ROAD, jiovmes

LONDON W2 1ED 01-723 1008

HeNrRyS

DELIVERY

PROTON ELECTRONICS
33p

BC107 p BCYT0 10p 80157 8 BDI3N M2904 19
BC108 p B80T 10p BC158 8p BIR 33p 22905 19
BC109 p BCYT72 10p BC159 8 BDI3S 38 2N2906 19p
BC147 p BC212 8p BC327 16p 80136 38p 242907 19
BC148 p Bc213 8p BC328 14p BO13Y 3Mp M54 4%
BC149 p 8214 8p BC3Y 15p B8040 34p 2N3055  40p
60182 7p  BCS5S7 8p 80338 14p  BFYS0 17p TP 38
BC117 18p BC143 20p OCN 15p  BFYSI 17p

1N4DO1 4p 741 8 pin plastic 18p 555 Timer 25p
1N4004 4p 741 metaican spin oil 14p  CA3046 trans array 55p
1N4005 4p 709 0pamp 29p  TBABID 7Wamp 95p
1N4D07 Sp  MC1458 dual 741 40p  MC1310P stereo deck 110p
IN4148 2p  LM3900 quad amp 50p 78055V reg TO3 100p
18914 3p  LED green or yell 0.2 12p W04 1A 400V bridge 30p

SPECIAL OFFER 741 METAL CAN 10 for 120p
RESISTORS O 5W 5% fim E 12 serias 100 — 10MQ 1p
POLYESTER CAPS0 01-0 1, 2p, 0 15.0 22 3p, 0 33,047 5p, 0.68 7p, 1 Oy 10p
ELECTROLYTICS 4 7 25 or 63V, 6 8-404 25V #p 25V-100, 6p, 220 8p, 470 10p, 1000 PC mount 18p,
6800 BBp
PANEL MOUNTING NEONS 240V 20p
ALL FULL SPEC GUARANTEED CWO P&P 25p Mait order only

1A. 2 & 4 STOPES ROAD, RADCLIFFE
MANCHESTER M28 OTN

B2

~ Codespeed Electronics

PO BOX 23, 34 SEAFIELD ROAD, COPNOR, PORTSMOUTH, HANTS, PO3 584
CALCULATOR CHIP Nortec 4204 4 function and K With data 85p. MM 5314 Dignal clock
chip with data £1.99 each MM5316 Digital alarm clock chip with data £2.49 esch DIGITAL
ALARM CLOCK MODULE with 0 B led display With data £6.50 each 4 DIGIT 0.8 LED
DISPLAY Common cathode With data £3.95 each LED WRISTWATCH 1.C. Mostek MK
5030 with data 88p each LED WRISTWATCH OISPLAY type DIS501 0 1 digits With data
99p each SUPER SAVER — Purchase an MK5030 and a DIS501 for only £1.50 the pair NOTE
The MKS030 and DIS501 are packaged in legless tatpack format and require some fairly fine
soldering 20 KEY KEYBOARDS calculator style keyboards 2 for £1.00. MM2102
MEMORIES Dynamic memores for your micro s With data 99p sach DIGITAL MUL-
TIMETER CHIP MM5330 ( C 10 buid 4% digit multimeter With data £3.95 each 8 DIGIT
0.1" LED DISPLAY Common Cathode 89p. LM555 TIMER 1.C. with data anu applications
bookiet 26p each SLIDER SWITCHES 2 pole change-over 18p rach PUSH BUTTON
SWITCHES spring loaded momentary) with 1 n o contact 1§p each POLARIZING
MATERIAL at only 2p per square inch QUALITY JACK SOCKETS 2 6 35mm) jack sockets
Mono 26p each Sterso 28p each SLIDER CONTROL KNOBS, please state colour required
15p each ROTARY CONTROL KNOBS 18mm diam black with coloured cap please state
cotour required 22p sach WRISTWATCH LIQUID CRYSTAL DISPLAY supplied with data
sheel 99p each 25 GERMANIUM DIODES for only 50p. 10 SWITCHING DIODES for only
35p. 4 DIGIT CLOCK L.C.D. 05 digits supplied with data £8.95 each
Some SN Series | C s at very favourable prices For information on our tull range of components
please send a Stamped Addressed Envelope tor your FREE copy of our tatest catalogue

POST AND PACKING ADD 35p (OVERSEAS ORDERS ADD 90p)
Full SATISFACTION GUARANTEE on all 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

: . 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.

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 examining a gx ﬁ ‘ \-‘,ﬂm E
Nascom 2 in great detail and will report all l gt TR
e LS S PO ﬁ

that there is to be reported in our next issue.

———— -.'tg‘
Whatever you were expectmg we can ~A-'m«./%,ﬁ. J~
guarantee you that the Nascom is a surprise! ,g oh ~q;ﬂ L

L
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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.

I am appalled. Totally and utterly appalled. Apart from

I 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 unique.
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 person 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
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 I'll cease and desist — after a
quick wave of the fist in the appropriate direction.

84

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.

It 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 little 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 absolute
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 all, and | stand by my

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

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 totaily.

@ 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! I'm being invaded by people. lan Graham, ET!'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 it easy at first lad .

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 told 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 guitty-of-incestuous behaviour nuisance. Mainly because
| keep leaving it on and flattening 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 inertiaand 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. | 4
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NEWS: Audiophile
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Above: the faithful old Watchdog circuit. Rover here has saved
me many a long evenings ‘turning off’! The relay contacts can be
wired easily enough to switch on an audible alarm, or even to
11240V 032412 500mA de-power the equipment in question if need be, although this is
+cs less applicable to battery powered devices.
- 10004
i . ’
L T ™
202 '
av? 9v
| 0
1000
— \ (A)IJ)H)'I
=
Above: a possible PSU for use with the Watchdog circuit,_whic!l w0 Lo, o0 o e ,;-.-~%: Tt o Tt et -
will supply the needed 9-0-9 volts. A 500 mA in the mains rail . ? B0 S B N T e L e Tlmmem e & i 4}
will improve safety! SKI feeds the input audio of around 50m¥V »+% Whie Q2is turned on, C4 cannot charge up =

minimum to the buffer amp formed by ICla 7~
and associated components. The gain of this .
.- stage is determined by the ratio of R3 to R}, ®
* and may be changed to vary the unit’s sen-
. _sitivity. ICIb is a second order Bessel low pass
- filer with break frequency set around 800Hz

above earth potential. Once the pulse trainis
no longer present at the base of Q2, C4 begins :
to charge via R14. ICld acts as a comparator,
~and after the time-delay has elapsed, the

;> output swings high, turning off the re)_ag '
«driver Q3, and disabling the relay which

With a little modification Watchdog can be amended to g]wh;rf)rloaded): This i;::g ctut thtg responsgito o go:ggg;tt}e mgi;mg wut‘:czeiqum@itum”
i Rauih 73 G . high frequencies such that continuous white O ration. D1 is protection against back -
sound an sudible alam, The irout s given below. and R e P Senerikdin th o O A b
Lo - C 'ng % ICIc and the potential divider R12, R13, ¢« : Q2 as a ‘Shut-down’ component, in such a -
relay is under power as long as the equipment is operating. . Square the incoming audio signal and feed [« way that as soon s the output goes high, this
This means that rather than replacing the relay with an © this to the base of Q2, keeping it switched on ... turns on Q1 which then prevents any tran- .
audible "bleeper’ or the like “twould be better to wire up one « as long as a‘;{d}ﬂ is present at SK1. ICle is an 3 s‘e{"t‘a“d.*,"* sué:h %vs Svf;i\tich;oﬁgﬁi?m;;s etc .
set of contacts to power said device once the relay tripped ; p-amp working at its full open-loop gain felrggong Die Walchiop R heebing B
; pow . . 4 such that it will ‘clip’ any intput into a° from closing down. .
Keeps open your options too. And 'm all for keeping me " square-wave. .. W e .
options open — except on cold days. EN B R s T R 5 -




"ETCH RESIST TRANSFER
KIT SIZE 1:1 o - cALGULATORs
Complete kit 13 sheets 6in x 4%in SPECIAL LOW PRICE ON PROGRAM-
£2.50 with all symbols for direct cASIO MABLES
application to P.C. board. Individual 2
sheets 25p each. (1) Mixed Symbols (2) ' B(( gg;?zsass:e%wo% 2:;:::
Lines 0.05 (3) Pads (4) Fish Plates and FA1 Adaptor 1o cassette £21.95
Connectors (5) 4 Lead and 3 Lead and, ¥EXAs INSTRUMENTS o
Pads (6) DILS (7) BENDS 90 and 130° 2 MBS £30:95
(8) 8—10—12 T.0.5. Cans {9) Edge _ e s e
Connectors 0.15 (10) Edge Connectors -TISg“BOstep Egi-:!i
0.1 (11) Lines 0.02 (12) Bends 0.02 (13). L B (T Gl Gtk £88,95
Bl TI59 960 st £169.95
«Quad in Line. J & 1000 Prnter crade £148.95
8 Maths / Utilti €23.95
FRONT AND REAR PANEL et £2305
. Applied statist £23.95
TRANSFER SIGNS Bl et et £2395
All standard symbols and wording. Over Marine navigation £23.95
ZSQ symbols, signs and words. Also TEXAS Full range available
‘available in reverse for perspex, etc. T125 Students scientific £19.95
Choice of colours, red, blue, black, or e k. e
white. Size of sheet 12in x 9in. Price £1. WH EN e s £21.95
' T11760 Datacard €18.95
GRAPHIC TRANSFERS G £41.95
WITH SPACER CASIO
MATH PET L c.d L d £19.95
ACCESSORIES CO82 Mult Alarm Clock £18.95
) ) ) . ML831 Musical Keys "NEW" £13.95
Available also in reverse lettering, colours AQ2000 Alarm /Stop / Date £23.95
red, blue, black or white. Each sheet FX68 :}2.3:
12in. x 9in contains capitals, lower case E))g?o £16.95
and numerals Yin kit or Yain kit. £1 FX510 £18.95
i FX2600 £18.95
complete. State size. 2200 £20.95
All orders dispatched promptly. FX5000 £27.95
A FX5000EP Scientific Mains Printer £139.95
All post paid T Conversion Master! Solve the metric problem with the
Shop and Trade enquiries welcome 'Tﬂgghgﬁe’:g'sge,mg Machines 5%3195
Special Transfers made to order ALL ADVERTISED GOODS FROM STOCK
PRICES INCLUDE POST, PACKING, ANDV.A T
E. R. NICHOLLS )
P.C.B. TRANSFERS CALCULATOR SALES
DEPT. ETI 2 & SERVICE
ARROW WORKS, ARROW ROAD
46 LOWFIELD ROAD L REEDDIITCH 898 8NN
: REDDITCH (0527) 43169
STOCKPORT, CHES. 061-480 2179 L oot oy

Please add 30p for P&P CA3046  70p | 4030 60p | 7445 750 | 74180 57p | BD139 42p | 71x303 2ap
CA3054  70p | 4035 107p | 7446 65p | 74181 99p | BD140 42p | 77x304 27p
DE TA TECH & co CA3080 75p | 4041 75p | 7447 55p 74182 57p | BF180 30p | 7Tx311 19
. CA3130 90p | 4042 58p 7448 62p 74180 75p | BF181 8p | 71341 22p
62 NAYLO CA3140  45p | 4043 80p | 7450 13p | 74191 70p | BF184 25p | 7Tx500 16
R ROAD, LONDON, N20 OHN LF35IN  65p | 4044 8ap | 7451 13p | 74192 65p | BF185 25p | 7TX501 16
All prices VAT inclusive LF356N 85p | 4047 87p | 7453 13p 74193 64p | BF194 12p | 771X502 21:
£ LM301AN  32p | 4048 55p | 7454 13p | 74194 70p | BF195 12p | 7Tx503 17p
RESISTORS (VaW E12) g:roxmspuv LM308N  60p | 4049 35p | 7460 13p | 74195 §7p | BF196 12p | 7Tx504 28p
10 ohen 10 10 Mohm 1.5p 5777 LM318N  200p | 4050 35p | 7470 28p | 74196  100p | BF197 12p | 2nB96 35p
PRESETS (.15W Horizontal) OCP71 LM324N  74p | 4086 38p | 7472 2%p | 74197 100p | BF2448 35p | HNB97 25p
100 ohms 16 2 Mohms ap | ORP12 LM339N  60p | 4069 18p | 7473 28p | 74198 135p | BF259 40p | Ngog 35p
POTENTIOMETERS (Carbon) MAN72 LM348N  90p | 4070 18p | 7474 24p | 74199 120p | BFR39 32p | N7
MAN74 LM377N 175 Nova 200
Log and Linear 2 ¥ 75p | 4071 18p 7475 34p BFR79 32p | 2NOYA 20p
43 Rohm 16 2 2 Mohms 28p 125" & 2 LM38ON  80p | 4072 18p | 7476 30p | TRANSISTORS | BFX29 25p | 5Ngi18 35p
VERO BOARDS (0.1" Copper) LEDs — LM381N  140p | 4073 18p | 7480 32p | AC126/7 23p | BFX84 25p | IN1131 20p
25 x5 52p Red 10p | LM382N  130p | 4081 18p 7485 80p AC128 23p | 8FX87 25p | 2N1302 35p
375 x5 62p Green 14p LM1310N 150p 4082 18p 7486 25p AC128/176 BFX88 25p | 7N1303 40p
ZENER DIODES (400mW) Yelloxﬁ 1 LM39CON  55p 4086 80p 7490 36p Mt pr a2p BFY50 22p | 2N1304 50p
2V7 10 33V 8p 125" chp 3p | LM3909N  70p | 4510 73p 7491 55p AC176 23p | BFY5) 22p | 5N1613 25p
TRANSFORMERS (240V) 2" chip MC1496P 85p | 4511 99p | 7492 40p | AC187/8 23p | BFY52 22p | 7N2222A 25p
9.0-9V. 100mA 130p DIODES NE531 140p 4516 95p 7493 38p AD149 70p | BRY39 60p | 2N2369 17p
0-15V. 0-15V. 200mA 150p BY127 10p NE555 25p 4518 72p 7494 57p AD161/2 40p BSX20 22p | 72N2484 30p
CERAMIC CAP (50V) . 0A47 8p NE556 60p | 4520 94p 7495 4€p AF124 45p | BU205S 150p | 72N2646 55p
22pF 10 50nF 2p | 0A91 8p | NES66  140p | 4528 99p | 7496 S5€p | AF139 40p | BU208  210p | >N2904  23p
POLYSTYRENE CAP (50V) 0A200 6p | TBABA1A 200p 7497 200p | AF239 47p | MJ2955 110p | 5N2905  23p
10pF to 1.000pF sp 0A202 9p | TBA641B 200p | TTL 74100 90p BC107 10p | MJUE340 70p | 2N2906 20p
POLYESTER CAP (100V) 1N916 5p TBABOO 75p 7400 13p 74105 Zp BC108/9 10p | MJE2955 110p | ON2907 20p
1nF 10 100NF sp 1N4148 4ap | TBAB10S 110p | 7401 13p 74107 26p BC147 10p | MJE3055 85p | ON2926G  11p
16, 22, 33, 39uF 6p 1N4001 ap | IN414 100p | 7402 13p 74109 asp BC148 10p | MPF102 40p | >N3053 20p
47 68uF 10p 1N4002 ap | ZN1034  200p | 7403 13p 74110 40p | BC149 10p | MPF103  40p | 7N3054  §0p
1uF 12p 2 2uF 20p 1N4003 5p 7404 13p 74118 90p BC157 12p MPF104 40p 2N3055 50p
3 3uF 26p 4 7uF 28p 1N4004 6p CMOS 7405 13p 74121 26p BC158/9 12p MPF105 40p IN3442 140p
ELECTROLYTIC CAP (sF/V) 1N4005 6p | 4000 18p | 7406 20p | 74122 40p | BC167 14p | MPF106  50p | >N370210
1/251047/25 6p 1N4006 8p 4001 18p 7407 24p 74123 45p BC169C 13p | MPSAQ6 26p 2N3711 11p
68/50, 100/35 8p 1N4007 8p 4002 18p 7408 13p 74125 37p BC173 8p MPSA56 26p 2N3772 150p
150725 200712 o IN5400  13p | 4006 70p | 7409 13p 74126 37p | BC177/8 18p | MPSUO6  61p | 5N3773  250p
220728, 250/12 10p 1N5401 1ap | 4007 18p | 7410 13p 74132 agp | BC179 20p | OC35 92p | JN3819  22p
470725 500 30 13p 1N5402 15p 4008 84p 7411 18p 74141 60p BC182/3 12p | TIP29 40p | 7N3820 40p
1000710 14p 1N5404  16p | 4009 34p | 7412 15p 74145 55p | BC184 12p | TIP29B 48p | 7N3823  70p
1000, 25 229 e T 4010 a2p | 7413 27p 74150 78p | BC209 13p | TIP30 IN3866  90p
1500, 25 26p B - 4011 18p 7414 31p 74151 48p BC212/3 12p TIP30B 48p 2N3903 10p
22006 3 208 e 130 | 4012 18p | 7416 25p 74153 43p | BC214 12p | TIP31 40p | 5)N3904  0p
16 pin 14: 4013 40p | 7417 25p 74154 90p | BC214L 14p | TIP32 40p | 5N3905  10p
BRIDGE VOLTAGE 18 pin 18 4014 85p | 7420 14p 74158 §6p | BC261B 14p | TIP33 60p | 5N3906  10p
RECTIFIERS REGULATORS 22 pin San 2912 70p | 7421 17p | 74156 a6p | BC461 40p | TIP33C 80p | 5N1037  4Sp
075/200vV 26p | 320H-05 40p | 24pn 2ap | 418 a0p | 7422 17p | 74157 43p | BC477 27p | TIP34A  90p | 5N4058  14p
075 a00v 200 S0u2a  aon -k 2 4017 57p | 7427 20p 74160 64p | BCA78/9 27p | TIP35B  240p | oN4059  14p
Wi 20 a0 o 28 4018 68p | 7428 25p 74161 64p | BC547/8 14p | TIP36B  280p | oN40BO  14p
147100V 27p 7812 70: AThae P | 4019 45p | 7430 14p 74162 64p | BC549 14p | TIP41A 60p | 2N40O61 1ap
147200V 32p | 47815 70p CIRCUITS 4020 90p | 7432 20p 74163 64p | BC557/8  15p | TIP4A2A 60p | ONsA57  40p
1A7400v  34p 7818 70p =09 4021 85p | 7433 24p 74164 78p | BC559 15p | TIP2955  70p | ONasg  40p
2A/50V a0p 7824 70p R an 40p | 4022 82p | 7437 20p 74165 78p BCY70 18p | TIP3055  85p | JN545g 35p
JA/100V 42, 7905 9 33p | 4023 18p | 7438 20p 74166 85p | BCY71 18p | ZTX107 13p | 5Ng027  40p
P 2 Op 7418 22p | 4024 58p | 7440 13 74173 77 BCY72 18 ZTX108 13
247200V 48p 7912 90p 74714 480 | 4 P p P P
9A7400V  SSp 7915 90p A P 025 18p | 7441 56p 74174 75p BD115 58p | ZTX109 13p
B2 o0 e a4p, | 4027 35p | 7442 51p 74175 60p | BD131/2  42p | ZTX300 16p
L 903 Ca 18 70p | 4028 60p | 7443 80p 74176 6dp | BD135/6 42p | ZTX301 18p
- 3028A  85p | 4029 75p | 7444 80p 74177 65p | BD137/8 42p | ZTX302 20p:

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

IOt

¥

9



OHIO SCIENTIFIC SUPERBOARD 2 S-DECS AND T-DECS
AKX AKX AKX Kk k &k % & * S-Dec £3.79. T-Dec £4.59. u-DecA €4.69. u-DecB
e ace the anly people who include a free . £7.16.
4 power supply and modulator kit in our *
special ofter on Superboard 2.

The latest from the U.S.A.

PINBALL WIZARD

BATTERY ELIMINATDRS

* * ?’ * Kk

5QHz model for British TV sets. Full keyboard and a
cassette interface and uses your TV as a VDU. 8K
basic. 4K ram. Fully assembled £188+15% VAT,
post free.

SINGLAIR PRODUCTS

PFM200 £51.95, case £3.40, adaptor £3.40,
connector kit £11.27. Microvision TV £91.44,
mains adaptor £6.88. PDM35 £29.76, mains
adaptor £3.40, case £3.40. DM350 €£71.82,
DM450 £102.17, DM235 £51.95. Accessories for
al! 3 models: rechargeable batteries £7.89, maing
adaptor/charger £3.84, case £8.90. Enterprise prog
calculator £19.95. New SC110 10MHz oscilloscope
£144.95.

COMPUTER GAMES

Chess Champion 6 £49.95. Chess Challenger 7 £84.
Voice Chess Challenger £227.95. Checker Chal-
lenger 2 £48. Checker Chaltenger 4 £84. Star Chess
£82. Grandstand video entertainment computer
£79.95. Videocarts £12.60. Philips G7000 Video-
pak home computer £149, Videopaks £12.95, Atari
Videocomputer £147. Cartridges £14.85 {except
chess £43.95 and backgammon £33.85).

TY GAMES

Tank battles kit £7.34. AY.3.8500 chip £3, kit
£4.26. Stunt cycle AY-3-8760 chip £13.71, k1
£4.95. 10 game paddie 2 AY-3-8600 chip £10.25,
kit £7.03. Racing car chip AY-3-8603 £13.63.
Modified shoot kit £5.28. Rifle kit £5.27. Colour
generator kit £9.05. Joystick 220K £2.24.

MAINS TRANSFORMERS
6-0-6V 100ma 76p, 1%:A £2.60. 9-0-9V 76ma
76p, 1A £2.22, 2A £3.13. 12-0-12V 100ma 92p,
1A £2.80. 15:0-15V 1A £3.15.

JC12 AND JC20 AMPLIFIERS

Integrated circuit audio amplifier chips with data and
printed circuits. JC12 6 Waus £2.08. JC20 10
Watts £3.14.

CONTINENTAL SPECIALITIES

PRODUCTS
EXP300 £6.61. EXP350 £3.62. EXP325 £1.84.
EXP650 £4.14. EXP4B £2.64. LP2 £20.70.

PRINTED CIRCUIT MATERIALS

PC etching kits: economy £2.42, standard £4.46.
40 sqins pcb 45p. 11b FeC1 £1.30. Etch resist pens
economy SOp, dalo 84p. Drill bits 1732 or 1Tmm
30p. Erching dish 82p. Laminate cutter 90p.

**b***

3-way types with switched output and 4-way
multi-jack: 3/4%/6V 100ma £2.39, 6/7%/9V
300ma £3.14. 100ma radio types with press stud
connectors 9V £3.67, 6V £3.57, 44V £3.57,
9+ 9V £4.79, 6+6V £4.79, 43 4+4%V £4.79.
Cassette recorder mains unit 72V 100ma with 5 pin
din plug £3.57. Fully stabilized type 3/6 /7% /9V
400ma £5.88. Car convertors 12V DC input. output
9V 300ma £1.19, output 7%V 300ma £1.19,
output 3/4%/6 /72/9/12V BOOma £2.88.

BATTERY ELIMINATOR KITS

100ma Tadio types with press-stud connectors 4142V
£1.49, 6V £1.49, 9V £1.49, 4:+4%V £1.92,
6+6Vi£1.92, 949V £1.92. Cassette type 7%V
100ma with din plug £1.48, Heavy duty 13 way~,
typesd¥2/6/7/8%/11/13/14/17/21/26/28/
34/42v 1A £4.95, 2A £8.20. Car convertor input
12V DC, output 6/7%/9V 1A stabilized £1.38.

STABILIZED POWER KITS

The first price is for kit without transtormer. the
bracketed price includes transformer. 8-way types
3/4Y%:/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
{£2.98), 1-30V 1A £3.18 (£6.20), 1-30V 2A
£4.98 (£11.24).

BI-PAK AUDIO MODULES

AL30A £4.08. PA12 £8.38. PS12 £1.68. 1638
£2.70. 5450 £25.06. AL60 £5.06. PA100
£17.33. SPMB0 £€4.74. BMTBO £6.08. Stereo 30
£21.57. MAGO £38.27.

COMPONENTS

1N4148 0.9p. 1N4002 3.1p. 741 B dil 18p. 723
14 dil 33p. NES55 8 dil 24p. bc183, be213,
bc647, bc5494.9p. be 182, be184. bc212, be2 14
bc548 5.5p. tip31c. tip32c 38p. tipd1c 40p.
bd131. bd132 27p. Plastic equiv bcy72 Sp. Fuses
20mm X5mm cartridge .15, .25, .6, 1.2, 3. 5 Amp
quickblow 1p, ant-surge 3.8p. Resistors 5% %W
E12 10R to 10M 1p, 0.8p for 50+ of one value.
Polyester capacitors 250v .015, .068. .tmf 1.5p,
.0Imf 3p, 022, .033mf 3.3p, 047mi 3.5p, .15,
22. 33, 47mt 4.9p. Polystyrene capacitors E12
63V 10 1o 1000pf 3p, 1n2 to 10n 4p. Ceramic
capacitors 50V E6 22pf to 47n 2p. Electrolytic
capacitors S0V .5, 1, 2mf Bp, 25V 5. 10mf 5p, 16V
22, 33mf Sp, 47. 68mi 3.5p, 100mf 6p, 330,
470mt 9p, 1000mt 10p. Zeners 400mW E24 2V7
to 33V 7p. Preset pots subminiature 0. tW horiz. or
vert. 100 1o 4M7 7p. Potentiometers W 4K7 to
2M2 log or lin single 27p, dual 71p. 4’ red LEDs
9.7p. ICsockets 8 dil 8.7p, 14 dit 10.1p, 16 dil 12p.

SWANLEY ELECTRONICS

DEPT ET), 32 GOLDSEL ROAD, SWANLEY, KENT BRS 8EZ
Mail order only. Please add 30p to the total cost of your order for postage. Prices include VAT unless stated. Lists
24p post free. Overseas customers deduct 13%. Otficial credit orders weicome.

HAND HELD GAMES

* Still available %

Mattel Space Alert £15.90
Mattel Auto Race . £15.90
Mattel Soccer £21.50
ENTERPRISE 4 1n 1 o © £24.95
3 Games and calculator in one

Featured in Nov. issue of E.T |
Home TV Game — B/ W Kit

Basic Kit £28. 90

Contains everything except box and con-

Electronic Mastermind £12.90 trols
Box & Controls — £6.50. Mains Adaptor
£3.90

U.F.O. Master Blaster £24.95
Amaze-A-Tron maze game £18.95
Touch Me by ATARI fike Simon) £26.95 | Play 7 games with 4 options on each
Football two players) £24.95 game

ZAP missile game £11.95 4-Pinball games 2-Basket. 1-Breakout
DIGITS Jlike Mastermind) €14.95 | ool car alarm kit €18.90
DESTROYER £16.95 See review in Hobby Electronics
ALL GAMES HAVE SOUND EFFECTS November

EXCEPT MATERMIND AND DIGITS | ¢igonia CHIME 24 tune door chimes kit

£10.50 Built £15.95
C.B. Aerials and Accessories

CHESS COMPUTERS
ETC.

STAR CHESS T/V Game €63.35 | oo
DATABASE Prog. T/V Game = 2o o5 | PET 16K New Keyboard
CHESS CHAMPION 6 Level £54.95 28“55222 ?EK
CHESSMATE 8 Leve! NEW £59.95 SOSCERER g
CHESS CHALLENGER 7 - £99.00 | SORCERER 32K
CHESS CHALLENGER 10 £160.00 § SOPERBOARE

VOICE CHALLENGER  NEW £230.00 Lo

|BRIDGE CHALLENGER NEW £290.00 ﬁi‘ e ggg.gg
CHECKER CHALLENGER 2 £54.00 ! i

1 Built €247.25
CHECKER CHALLENGER 4 . £90.00
ATAR! Video Computer pascoNiZ £339.25

£159.00 | 3 puilt £396.75
ZODIAC Astrotogy Computer . HEATH WHB9 £P.0.A.
. NEW £34.95

COMPUTERS — Home,
. Business etc.

£632.00
£776.00
£747.50.
£874.00
£987.75
£216.20
£251.85

Keyboard, VDU, Floppy Disc. 16K all in
one

PRINTERS: FLOPPY DISC: BOOKS
S.A.E. Enquiries

X " - l - e Please allow up to

61 BROAD LANE, LONDON N.15 4DJ 21 days for delivery
Day 01-808 0377; Eve 01-889 9736

Selection of Commodore Watches &
Calculators

Bus tlwith Weess

LGD
SNOOZE
ALARM

24-hr. alarm
Hours, Mins.,
* Secs., date,

auto. calendar
Adjustable
stainless steel
bracelet,

e 12-month
vT10 guarantee.

Same day  ONLY £10.95
despatch . VAT P&P)

month, back-light,

NEW LOW PRICE!
LCD ALARM
CHRONOGRAPH = 1

All usual features.
Perpetual calendar
day, date.

24-hr. alarm with
on/oft indication.
1/10 second
chronograph
measuring set,

fap and first and
second place times
Dual time zone
facHity

Night light
12-month guarantee

ONLY

(nc. VAT, P&P)

Same day despatch
Same as ETl spec.

VT06

BELTIME
CHRONOGRAPH

9 Functions w

Hours, mins,
secs, day, date,
month,
interchange
feature,
automatic
calendar,
backlight, net
time /lap time.
Stainless steel
bracelet, 8mm
thick

vT07
Same day despatch

£10.95
{inc. VAT P&P)

ATARI VGS System

— Most popular top range
micro-video game
Current cartridges — Air Sea Battle (27).
Space War {17). Outlaw (16). Video
Olympics (50}. Breakout (12). Basketball
2). Surround {14). Blackjack (7). Basic
Maths (8). Codebreaker {20). Hunt & Scote
8). Miniature Golf (2). Skydiver {5), Street
Racer {27). Chess (B}, Levels Backgammon
(8). Brain Games, Bowling
Cartridges mostly — £14.95 inc.
CHESS (8 levels) — £45.00 inc.
BACKGAMMON — £34.50 inc.
SUPERMAN — £23.25 inc.
INDY 500 — £34.50 inc.
ATARI VCS — £149.95 plus
additional cartridge of your

choice

details on request.
Same day despatch.

SOLAR LCD ALARM
CHRONO

* WATER RESISTANT
{no vents)

50 HZ
SUPERBOARD Il

* MINERAL GLASS
# ALL STAINLESS

£216.20 inc. vAT STEEL

* ONLY 7mm THICK

24-hr. alarm with
on/off indication

CASE — £29.95 inc. 1/10 second
Ak RAM — £40.25 inc. ﬁ::::&?;zp:et
(8 X 2 " 4) lap and first and
ggll_a_UR — £59inc. :S)ecuaﬂnnd"?;alc:n‘enmes
aciiity
ADD ON night fight.
ONLY
£29.95 (1nc vaT Pap)

SOLAR
LCD ALARM

Same day despatch

CHRONOGRAPH

24-hr_alarm with
on/ oft indication
1/10 second
chronograph
measuring net
lap and first and
second place
times

Dual time zone
facility

Night light

ONLY
£19.95

Same day despatch
{inc. VAT, P&P) vT12

12-month guarantee. 15% VAT included. Cheques or P.O.s or telephone Card No. to Allow 7 days delivery unless specifieg

VIDEOTIME PRODUCTS, s6 aueens roan

RG21 1REA. Tel: (0256) 56417 or 26620 TLX: 858747
Fmonv?c‘;‘eﬁ!?v‘?ﬂ%’&%ﬂ?aﬂi GUARANTEE OFFERS S(UBJEC)TTO AVAILABILITY. TRADE ENQUIRIES WELCOME

I.AKA?D
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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- board. 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.

Motor Speed Controller 033 LED Audio Display (2 boards) Aug 79 036D Power Switch
(2 Boards For Controller) (topside pattern) Selector
Battery Indicator July 79 Bench Amp (double sided)
NICD Charger
Encoder
le si
IOV e Project Cable Tester (double sided)

Rev. Monitor Book Reaction Tester Decoder (top side})
Seven Speech Compressor
Preamp Power Supply Decoder
Race Track, Spirit Level Project s lE & D0 et £ 15)
Egg Timer, Bongos Book Board
Bench Supply, Oscillator Seven Poyver'Amp (2) Long Period
{price £1.60) Timer
Rain Alarm
Bz_zs_s Enhancer Project Oven Leakage Detector T:uchAsawnch
Digital Freq. Meter {4 boards) Book Pinball Wizard Flash Trigger
Seven ' Pseudo Random
3 x Display Board Noise Gen
ETIWET, Continuity Tester  Project Relay Activator
Metal Locater, Light Dimmer Book Points Controller Hum Filter
Ultrasonic Switch (2 boards) Seven Dice
Data Distributor Logic Probe

Tone Control Project (double sided)

House Alarm (2 boards) Book
Torch Finder Seven

] Function
Train Speed Generator
Controller
_ Track Cleaner & Buffer
LED Audio Display (2 boards) Aug 79 Electronic Pot Moving Coil Preamp
(underside pattern) {double sided) Process Controller

HOW IT WORKS

-2y

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 (pavable to ETI Magazine) 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.

‘@ F micros are the food of life eat on would be a fair
I description of this month’s ramblings through the world

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 1'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 |/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

EPROMs 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 |'ve
had to pay for doing someone a review of their own
product!

90

S -
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 smalt box called the Communicator, in the
office for review. The device hangs on the parallel 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
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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?

L4 L4 L4 L4 L4 L .

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. ETN
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CALCULATORS

*SPECIAL OFFER
TEXAS T159 together with PC100C
(Complete as manufacturer’s specifications)
£285.00

TEXAS /HP Accessories available

*TEXAS T169 (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 T1658/159) £140.00
*TEXAS T167 (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 T161/iii (10 mem 32 Prog Steps Stat/Sci) £26.30
TEXAS T1560 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £18.50

TEXAS T63 (Sci. 32 Prog Steps-Coa Mem + 80 Prog List Applications book)  £25.00

Make more of your
Texas T158/69 Calculator
MATH/UTILITIES MODULE
I you write your own programs this library is for youl Most programs in this library
are'designed to be used either on their own or as subroutines of your programs.
Applications range from utility programs such as printer formatting and large-scale
plotting to advanced mathematical routines.
Module includes
Prompter. Alpha M Q Printer F ing. Superpiotter. Sorting. Data
Arrays. Data Packing. Prime Factors. Hyperbolic Funétions. Gamma/
F ial. Rand Numbers. Normal Distrib Interpolati Roots of a
Function. Minimax. Romberg Integration, Differential Equations. Discrete
Fourier Series. Caiculator Status. Variable Arithmetic. Module Check.

#TEXAS T158 with Maths / Utilities £90.Q0
#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 modu!a.
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with

wallet, etc. ONLY £180
NEW TEXAS T158C»
wContinuous 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,
*C8M9190R (9 mem Sci. /Stat) £27.50
*CBM Pro 100 {72 Step Prog) £29.50
*HP33E (8 mem. Pro Sci/Sta) £49.00
*HPE22E (Advanced Sci with Statistics) £37.50
*HP31E (New Sci replaces HP21) £25.50
*HP67A (C Prog 224 Steps 26 Mem) £188.70
*HP97A (Fully prog with Printer) £384.35
HP41C {the newest calculator from HP) POA
CASIO AQ2000 Cal. (3-Way Stopwatch/ Alarm plus Date Calendar) £23.00
CASIO FX510 (10dig Sci/Stat) . £20.00
CASIO FXBO0O0O {as above + Stop Watch /Alarm) . £27.73
CASIO FX501P (Sci. LCD Prog. 128 Steps. 11 Mem) £47.50
CASIO FX502P (Sci LCD Prog 256 Steps. 22 Mem) £65.00
CASIO Prog Adaptor — permits Progs to be recorded on to standard cassette recorders for
replay on Casio FX501P/Ex502P at later stage . POA
LEXICON LANGUAGE TRANSLATOR
{With 6 Lang. Module — French / Italian /German /Spanish etc) £128.70
OHIO SCIENTIFIC'S SUPERBOARD 1) £188.00 ]

NOW IT'S YOU AGAINST ‘COMPUTERS*

BORRIS the most advanced chess computer yet. Borris is ideal for the learning and improving your
chess game from beginner 1o master. Borris can play against himself, has Alpha-Numeric prompiing
10 help improve play and by simple switching you have facility 1o follow Borris’s thinking while he
analtyses position before making a move. Walnut case, wooden chessmen. board mains. adaptor, etc

€147.75
CHESS CHALLENGER "10’ (10 Levels of beginner 1o master) €118.00
CHESS CHALLENGER *'7"* (7 Levels of gama) £76.50

CHESS CHALLENGER “VOICE" (10 Levels — beginner to Master Plus) The stcongest Prog yet in
this series — twice 88 tast as the other challengers. A microprocessor with 128,000 to 160.000 bits
of read only Mem. Over BOOO bits of Random Access Mem. Teaches opening & end game solutions.
Plays against itself. Solves book problems etc — and in addition IT SPEAKS, Complete with Deluxe

iPlayboard, hand carved men with magnetised base plus Deluxe carry case POA
COMMODORE "CHESSMATE" (8 levels — 32 International openings — ideal game for learning)
€50.00
| -
CHALLENGER "BRIDGE" (Ad double — teacher/ to Master)

Canplay 1/2/3 or even 4 hands — rejects illegat bids etc
Deluxe hardwood housing / Deluse carry-case

€239.00

#FREE — mains/Charger included

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT
{ADD 15%) BUT INC. P&P CHEQUE WITH ORDER

Company / Hospital and Government orders accepted by phone
Barclaycard /Visa / Access accepted by phone

TEL. 01-455 9823

r EXPORT ORDERS WELCOMED
Air Freight/ Air Post Delivery I
Quotations on request

— e — —— — i — ]
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MOUNTAINDENE

22 Cowper St., London, EC2
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T'S HAPPENNED AGAIN !

THE PART THREE (ATALOGUE IS PUBLISHED
8 WE HAVE MOVED TO BIGGER PREIMISES.

Yes. it's here at last - the all new Part Three Catalogue. Fun for all the family, and the usual update on all that is new. worthwhile and
exciting in the world of Radio and Communications. A big section on frequency » mthesis techniques covering hraadeast wner. 1o communication
quality transmitier systems. More new producis than ever - RADIO CONTROL parts. crystal filiers. ceramic hiters for 455hH2 and the iew range
of TOKO CFSII low temperature coetficient tvpes for 10.7MHz. Details on new radio 1Cs. including the new HA11225. the CA3I89E lookalike
with 84dB signal to noise. and adjustable muting threshold. Radio control 1Cs - and an updated version of the RCM&E 8 channel FM receiver -
now with an Ambit designed screened front end. with 27MHz ceramic handpass filter. LCD panel clock/timer modules - the neatest and best LCEH
panel DVM vet tonly £19.45 each + VAT). the new S decade resolution DFM3 for LW HF 'VHF with LCD readout. The DFVI6 with Huarescent
display to 10kH7 resolution on VHF. 1kHz on SW. A 1kHz HF synthe siser with five ICs - the list is endless. Get vour copy ol the catalogue now.
Post publication price is 60p (inc PP etci. The previous two sections are also required for a complete piciure: Parts 1 & 2 €1 the pair. Al 3 €1.50.
And don’t miss our spot the gibbon contest. together with a quiz to see if vou can spot the differences between a neolithic cave drawing and a
circuit diagram of one of our competitor’s tuners. (% Yes, we still haven't learnt how to spell}

U AT IS (7] Golm e LU DOES YOUR ONE GLOW GREEN IN THE DARK ??

; Our DFM4 does, since it uses a vacuum fluorescent display for direct readout
0 Gl (e ooty (LA of MW/LW/FM. Basically the same as the DFM2, (LCD Versionl. £24.45 kit(inc VAT)
: :::g:s :g :;Q:!r!)eleclo' - Transformer with all necessary windings for DFM4 - £2.50 inc VAT.

+ 27MHz ceramic filter Input

* FET RF stage with double
tuned bandpass fitter

Dual ceramic filter IF

Based on RCM&E FM system
Best quality SLM servo
connector block

* ONLY £16.10 inc VAT (kitl
{includes new SLM case}

.

New series of radio modules in fully screened cans: Not illustrated here - but also now available is the DFM6. This is a vacuum fluorescent display
— . - version of our immensely popular DFM3 {LCD). Resolution is 100Hz to 3.9999MHz, 1kHz to
39.999MHz, and 10kHz to 200,00MHz¥; ali standard IF offsets {inc. 10.7MHz on shortwave)
are available via diode programming.

UM1181 VHF band 2 VARICAP TUNERHEAD

5 tuned circuit, with image/spurii better than —80dB. buflered LO
output, MOSFET RF stage, FET IF preamp, tunes with only 1% 10 8v,
—9dBm 3rd order intercept . lotf price £12.00 inc VAT. {1000t/ [o2:N]

911225 FM IF strip with all mod cons for the HiFi tuner

All types use BO+dB S/N Hitachi IC, with muting. AFC. AGC, meter

outputs for signal level and centre 2eré. IF preamp slage.

A Dual linear phase ceramic filters, with MOSFET [AGC'd) IF
preamp and a 3rd narrow filter with DC filter selection. Dual
tuned FM detector stage. £2395 inc VAT Ibuilt}

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

{AIl *A’ series units are set up with a spectrum analyze: for best THD)

91072 AM RADIO TUNER MODULES - DC TUNED
and DC SWITCHED Available February ‘80
All include buffered LO output, mechanical {F filier (TOKO CFMO)
1.10v tuming bias, switching by a single pole to earth
A MW/LW (150 to 350kHz LW range} with lerrite rod antenna
B As ‘A’ but also inctuding SW1 or SW2 (specify.)
SW1 = 1.8 to 4MHz SW2 = § 10 10MHz
C With both SW ranges
Prices -one off INC VAT
A £14.43 ‘B £1590 'C £17.50 (Custom types OA)

P . FREQUENCY READOUT LS! from OKI with
There is a danger - when advertizing in some And the following groups of products from a  a one-chip answer to most digital frequency
magazines - that because we do not find broad range of sources: display needs {and various modules)

space to list everything we sell in every ad.,  Semiconductors —specializing in radio devices, Crystal and ceramic ladder filters from leading
that some readers forget about half the ranges Plesséy SL1600, EUROPE's best selection of  manufacturers, ferrite rods, various ferrite beads
we stock. So to summarize the general ranges: AM/FM and communications devices. Power and a range of crystals for ‘standard frequencies
TOKO Chokes, coils tor AM/FM/SW/ MOSFETs, WORLD's LOWEST NOISE AUD!O and both AM and FM radio control at 27MHz.

MPX, Audio filters etc small signal transistors, BAR graph LED drivers Trimmer capacitors.

Filters: Ceramic for AM/FM,  for linear and log. METERS - a new range of linear movement

LC for FM. MPX etc. CD4000 series CMOS, TTL/LPSNTTL, standard types, plus many ‘indicator’ types for VU, all

Polyvaricons linears {741, 301, 3080 etc). MPUs, memories. types of tuning indicators etc.

ICs for radio, clock LS|, radio Small signal transistors from AEG BC237/8/3 SOCKETS - a new range that are better quality

control MPX decoders etc families etc. (1000 off BC239C : 5.2p ea) than Texas low profile, yet better priced.
Micrometals  Dust iron cores for toroids LEDs: AEG 3mm/Smm round, 2.5x5mm flat, Modules for AM/FM/STEREQ, complete kits

for resonant and EMI filters red, greem, orange, yellow. The best prices for tuners, audig amplifiers from Larsholt.

Toroid mounts you will find for quality products. SWITCHES - complete low cost DIY systems
Hitachi Radio/audio/mpx linear ICs MOSFETs for RF signal processing, including  for push button arrays, keyboard switches.

100W MOSFETs, small signal  the BF960 UHF device, and 3SK51 for VHF. DOUBLE BALANCED MIXERS - MCL SBL1,
FETs, MOSFETs and bipofar Varicap diodes for 17:1 capacity ratio tuning  replacement for MD108 etc. And cheaper.

OUR LATEST MOVING EXPERIENCE At last. we have moved to the address below. There is car parking for customers approaching via
North Service Road (an extension of North Road Avenue, entrance opposite the Brentwood Fire Station.) Pedestrian access from the High Street
(alongside 117 High Street). The new building is six times bigger than our Gresham Road offices, and we will be installing a much expanded sales
counter in the fullness of time. NEW TELEPHONE NUMBER (0277} 230909, TELEX NUMBER (as before) 995194 AMBIT G. See you there !

200 North Service Road, Brentwaoaotd, Essex.
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) ‘AMBER’ ‘RED’  'GREEN’
HROM D1 TO IGNITION
. . IGNITION O— -0
Traffic Light Controller SWiTEH > ainquT
i ~ AAAA
Michael Miller Rz
) .l D2
This circuit is relatively simple and _1_
gives a realistic timing sequence. RLA 1 o
IC1 sets the timing clock pulse and 2D 4
can be adjusted by RV1. IC2 is a oV T
decade counter, whose output GROUNDRO=_rd . -0
Ises are mainly fed through diode ege : :

Eﬂf?:rs (rany smaylll cheap digdes will COId Start lg“ ition ;%T?Cé éazgguorzsts;: pt?'\;vliia?aoy’ ?anﬁ
do), to IC3, a quad OR gate, which M. C. Polgreen remain energised when the starter

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.

The heart of the circuit is a small
auxiliary battery with a capacity of
one or two amp hours. If 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

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 andi
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 50V, 10 A.

WC2H OEE.

Tech-Tips is an ideas forum and is not ai
queries on these items.

ETIl is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London

d at the begi

. We regret we cannot answer
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OLIVETTI PRINTER &

KEYBOARD type Te 300
with PUNCH & READER. Upper case ASCII with V24 Interface. 240
volt operation.

£125 each

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 P&P 75p.

Infra Red Lamps also advertised

TELETYPES KSR33
Upper case ASCH 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

BRUEL & KJOER EQUIPMENT

AUDIO FREQUENCY SPECTOMETER type 2112 £175 ea.
BEAT FREQUENCY OSCILLATOR type 1013 £140

POLARAD SPECTRUM ANALYSER
5" Display. These are supplied with STU 2 plug-in. 1 to 4.5GHZ
£125 each.

BEAT FREQUENCY OSCILLATOR type 1014 £140
BEAT FREQUENCY OSCILLATOR type 1022 £140
AUTOMATIC VIBRATION EXCITER CONTROL type 1018 £90
AUTOMATIC VIBRATION EXCITER CONTROL type 1019 £90
AUTOMATIC VIBRATION EXCITER CONTROL type 1016 £90

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, Oscllloscopes, 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 32X 4 X 8% . All units are tested before dispatch.

£3.25. P&P £1.50

MARCONI| SPECTRUM ANALYSER Type TF1094
This gigantic but superb analyser covers from 100HZ to 30MHZ with a
6HZ resolution. 5'" display. Complete with trolley.
£75 each.

STEPPING MOTORS

6/12 position with additional where the rotor
s coils. Device can be used as a tacho. Diagram
supplied. Wil actually work on 5 volts. 12/24
recommended

£1.50 each P&P 75p or 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
R&S GEN BN 41027/2 SBR 1700-2700MHZ
R&S GEN BN 41022 SDR 300-1000MHZ
R&S GEN BN 41023/2 SDAF AM/FM Video
R&S GEN BN 1524 USVU 0.8-2.7 GHZ

RES GEN BN 4105 SMLM Power Sig Source
R&S GEN BN 2412/50 NRD 0-3200MHZ
R&S GEN BN 4242 SWH 50KHZ-12MHZ
R&S POLYSKOP BN 4244 SWO8B

R&S GEN 8N4105 SMLM 30-305 MHZ

R&S GEN BN1523 USVD 280-940 MHZ

RE&S GEN BN422 WID 30-300MHZ
FERROGRAPH Recorder Test Set RTS 2
HEWLETT PACKARD Oscilloscope type 120B
HEWLETT PACKARD AC Convertor type 3461A
HEWLETT PACKARD Synchronizer type 8708A
RACAL Auto Freq Convertor 803R S00MHZ
COHU DC Voltage Standard 3038

AVO Precision meter

PYE pH Meter Mode! 79

POLARAD Sig source Model 120BA 7-11GHZ
FLUKE RMS Voitmeter type 910A

£
TELONIC SWEEPER SM2000 0-1800MHZ in 3 plug-in units
£150

WAYNE KERR Bridge CT 530 with adaptor £150 oa.
TELONIC SWEEPER SD-3 450-800MHZ with markers £65 ea.
TWENTY MILLION Megohm meter Bby E.1 £40 oa.
SCOPEX oscilloscope type 4D10 noo on.
AVO 8 Mk 3 or similar from £50
HEWLETT PACKARD Oscilloscope type 140A with Re'lac
tometer plug-in 250
MARCONI Gen type TFBO1D/ 1 2150
COSSOR CDU130 small, compact main/battery Osculloscope
Batteries supplied 40
MARCOMI GEN type TF144H 1'0
LABGEAR UHF/VHF PAL Colour Bar Gen. CM6052/ CB

MARCONI GEN TF1066B

RANMK FLETTER Meter type 1740

AVO Sig Gen HF 135/ Taylor 68A/M

TEK scope 545A with H plug-in

TEK scope 545A with CA plug-in

H.P. scope 175A 50MHZ Dual race

Single Trace

WAYNE KERR Unwersal Bridge CT375

MARCOMI Wave Analyser TF2330

NOISE GENERATOR CY410 — covers audio to VHF

NAGARD Pulse Generator 56002C

MARCONI Wave Analyser type TF455E

SOLARTRON DVM LM 1420 with AC unit LM1477

CALCOMP Drum Plotter type 564

MARCONI Bridge TF8688

VARIACS EX-Equipment Good condition 8 Amps
PS

Some 3 phase available. Please enquire
CARRIAGE ALL UNITS £4 oa.

CRYSTALS
19.2KHZ FLAT METAL CASE — 50p each.
10 MHZ B7G 50p each.

EX-NAVAL 4ft dia STEEL DISHES. NEW CRATED. 1 ft deep a1
centre. These are plain steel dishes with holes for various aer:al
options. £22.50 e». Carriage £4

USTS AVAILABLE — WRITE OR PHONE

TRANSFORMERS — Standard Mains input

Secondary outputs

6KV 125A €15 ea

3440V 0.66A with matching 40H Choke £30 the pair

8v 600 Amps £25.

5V 0-20-30-40-50-60V 40 Amps £20. 5KV 300MA £15.

12KV 30MA £20.

3KV 50MA £8 ea. 4 Volts 250 Amps £10 ea

18KV 30MA £60.

22.5KV 110MA £50 ea.

60KV 0.0273 £150.

Input 200V 50HZ Sec 100KV 0.05 £150.

MULT! PURPOSE MAINS TRANSFORMER 4 windings each
winding 0-10-110- 125 a1 4 BA £15 ea

425V SOHZ 2Wire Input. Output 8 5KV 2 55KVA. Could be runon
240V at Y2 rating £15 ea

STEP DOWN (SOLATING TRANSFORMER. Input 220. 250V
50HZ Output 115V 1 8KVA BRAND NEW. These are very
conservatively rated £20 ea

CAPACITORS

10mfd 10KV DC Working £4 ea

2mtd 5KV £4 ea

0 5 mid 5KV €4 ea

200mfd 4KV Rapid discharge £10 ea.

0.6 mid 10KV £4 ea.

8 mfd 2.5KV £4 ea

CARRIAGE on these units will be charged at cost

INFRA RED QUARTZ LAMPS. 230V 620 Watis. Size 13%" x
Ya'* cha. £1.50. P&P 50p.

BRIDGE RECTIFIER. 2 Amp 50p ea

PHOTOOIODE DETECTOR 4 fly leads. 25p ea.

A SUPERIOR KEYBOARD. Size 3 X 2% x 2 tugh with 12
Alma Reed Switches. Blue keys marked in green 0-9 and a star with
one black. NOW £4 es. P&P 75p

AMPHENOL. 17-way chassis mount edge connectors 0.1
spacing. 15p ea.

ILE.C. Standard MAINS LEAD. Moulded {3 vertical flat pins centre
oftset) 60p es. P&P 50p.

FANS, 115V 13 Watts. Size 3% X 3% x 1%’ BRAND NEW
£4.50 ea. Secondhand £2.50 es. P&P 765p

MOTOROLA REGULATORS, type 7812 12V 1 amp 85p ea.
Miniature MOTORS 12V with geared wheel (8 teeth 3/16"" dia)
Size 1% X 7" dia. New 30p eas.

MOTOR 12V DC with pulley and integral semiconductor Speed
Control. New £1 sa. P&P 50p

LEDEX ROTARY SOLENOIDS. 115V DC. No switch assembly.

15p s,

OIAMOND H CONTROLS ROTARY SWITCH. Single pole
10-way. Pninted 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 % X §5/16 X "
Secondary centre tapped. New 20p es.

MICROSWITCH. V3 style. Button 250V 6A. 15p es.

MOTOR by Inland Motor Corp. DC High Torque. Reversible
Usable torque at 5V. Max voltage 24V £2.50 es. P&P £1.50
REMO TY TYPE MULTIPLIER. Two high voltage outputs and
tocus £2 es. P&P £1

OON'T TAKE CHANCES. Use the proper EHT CABLE 10p per
meter or £7.50 per 100 meter drum. P&P £1.5

MOTOR by Eastern Air Devices Inc._ 125V rcversnble with toothed
shaft {10 teeth 4" dia). Size 24 X 2%’ dia 75p es. P&P £1
PHOTOGRAPHIC LAMPS. Pear! 230V 500 watt. Screw cap
75p ea. Box of 12 £5.50 P&P £1.50

Decoupling CAPACITORS 0.05mtd 10V Size 0.25" between
leads %'’ height. 100 for £1. P&P 50p

CAPACITORS 0.01mfd. Size 5/t 6" between leads 2"’ height
100 for £1. P&P 50p.

MYSTERY IC PACK. Some 40 pin — good mixture — alt new
devices 25 ICs for £1. P&P 50p. You find out what they are and
we will buy the information Irom 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 shight scratches and imperfections — hardly
noticeable. £35 each. Carr. £4

VACUUM PUMPS — TRAPS, ETC. Send for list

10-Way Multi-Colour Ribbon Cable. New. 40p per metre. P&P
50p.

SPEAKERS 22" 50 ohm 0.2W. New 40p eech. P&P 50p.
RAPID DISCHARGE capacitors Bmfd 4kV £5 each. P&P £1.50
GEC UHF 4 button tuner. £2.50 sach. P&P 85p.

BIG INCH Moor 110V AC 3 rpm 50 cycle. Very small 50p each.
P&P

CENTAUR 116V AMS 4.5 X 4 X1%2 "’ £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
timing 50p sach. P&P 85p.

CONTRACTORS. Heavy Duty 24V DC 5 brake £1 each P&P

GPC UHF/VHF & buiton tuner £4.50 each. P&P £1

DIGITAL 24-HOUR CLOCK with built-in alarm as used in Braun
Digital clocks. Silent running. Large iliuminated numerals. AC
mains. Size 6% X 2% x 2'4"'. ONLY £3.75 each. P&P 50p
531A PHOTO MULTIPLIER in stainless steel container with
window and built-in resistor network. £2 esch. P&P €1

SLIDER CONTROL 500W. Log Single track. Complete with
knob. Length 3¥2*', 25p each. P&P 25p.

RANCO 250V 18A THERMOSTATS with Control knobs
calibrated 50-200 degree F. £2.50 sach. P&P £1

SOLID STATE UHF TUNERS. 30 acs £1 each. P&P 75p
BRAND REX biue wire wraps. 30 metres for £1. P&P 26p

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 input 8 ac, 6V. 1 86A Bkw 2% X 2 x 2" Good quality
£1.50 em. P&P €1

240V input 8ac, 12V 0.92A. Size 2% X 2 X 2'' Good quality
£1.50 ea. P&P €1

240V inpaunt 12V100MA . Size 60 X 40 X 42mm. 50p each. P&P

75p.

240V ingart 8ac 12-0-12V 50MA. Size 53 X 45 x 40mm €1
each. PLP 75p

115V'm83c 5V 250MA Size 1 11/16 X 1.5/16 x 1%
for 50p. P

SEMICONDUCTORS
At 2p
1M3083 13“

At 5p esch.
80147, BC148S. 8C157. BC158. BC237. BC197. 0AS0, 0A81
8A154, BA243.

At 25p each.

DP31TIP41A IN6296. AF139, 2TX341

BY123 10p. BF181 20p: BD239 40p; BD241 40p, MA343AT
OOp 6D228 50p. 80233 & BD234 Comp Pair 25W — B0p per pr

at 50p sach.
Reguiator TBABG35 B to 20V in — 5V out 1B0MA TDS Con. 50p.
each. BF266C. 2
v AMPLIFIER TBA |20 20p sach.

709 75325 €1
74H74 SN15862 4p
74H51 MC4028 60p
74538 7417 14p
74502 7441 ao0p
74154

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p sach. Gold
plate tester version 50p

AMS140 4K RAMS STATlC § Volt ceramic £4 sach.

2708 £5.50 each. P&P 25

TELEPHONES. 706 style Black or Grey £5.50 each. 746 style
Black of Grey £7.50 wach. Oider style Black £2.50 emch. Postage
£1 each

Honeyweil humidity Controllers 50p each. P&P 40p
THYRISTOR TIMER. Solid State. 15 secs adjustable {reset} in
plastic relay case Standard 7 pin base. Series delay 50p sach. P&P

p.
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way

op N
DIGITAL o ANALOGUE CONVERTER. 8 bit will fit standard
TT1t socket. With data. £2.50 each. P&P 25p

VARIACS. 2 amp Standard 240 Volts £30 each. P&P £1 50
ELECTROSTATIC VOLTMETERS. 7 5KV £8 each. P&P £1
Other ranges available. Please enquire.

TRIMMERS. Submin0.2510 1.25pf 1104 5pf. 710 45pf Allet

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

CHILTMEAD | T

NORWOOD ROAD, READI!NG 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

Silent Sentry onvia RV1. LED 1 lights, Q3 is turned -
B.J L on via R2, SW1, LED 1 and Q4. Q3
<. Lowery forms a latching circuit for Q4 and this R3
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 ez
276-130 (Tandy) and BPX 25
[ LA i * s¢
en hght from the light source is — Qz EC109C
falling on Q1, Q2 is turned on, | HONTSOURCE S Y Beirs
causing both Q3 and Q4 to be turned
off, therefore LED1 will not light. As - a
soon as the light beam is broken Q2 is 276130 o
turned off, allowing Q4 to be turned
R
THY 500-12
(R.S. 261-514)
o~y T
t o e —o l
i
Ri L R2 !
INPUT FROM 15k PUT 220R 1 BATTERY
CHARGER {2N6027) \
~$RV1  _ SET CUT-OFF !
Di- 2S0R POINT -
KZY88-— C"
56V \
P .
100n
— o & b & o
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 rectitied and
unsmoothed. It is fully protected as
it cannot be damaged by short
circuit or reverse battery connection.
Furthermore, charging ceases when
the battery voltage reaches a pre-set
voltage 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 is 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 eg RS 401-
497).
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8K ON BOARD MEMORY!
5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable). Kit supplied with 3K RAM, 3K ROM.

2 MICROPROCESSORS
280 the powerful CPU with 158 instruction, including
all 78 of the 8080, controls the MM57109 number

System expandable for up to 32K memory
2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of

cruncher. Functions include +, —, *, /, squares,
roots, Iogsggxponentlad§ trig funclions, inverses etc.
Range 10" to 9 x 19" to 8 figures plus 2 exponent
digits.

machine code.
EFFICIENT OPERATION .
Why waste valuable memory on sub routines for
GRAPHICS! numeric processing? The number cruncher handles

64 character graphics option — includes
transistor symbols! Only £18.20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

everything internally!

RESIDENT BASIC

with extended mathematical capability. Only

sost 8K Basics!

KANSAS CITY

low error rate tape interface

1K MONITOR
resident in.EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PC8.

NEW LOW
PRICE!

COMPLETE KIT
NOW ONLY

£249 + var

Kit also available as separate packs:

Cabinet size 19.0"" X 15.7'" X 3.3"". Television by courtesy of Rumblelows Ltd.. price £58.62
— e.g. PC8. Keyboards, Cabinet, etc.

PSI Comp 80. Z80 Based powerful scientific computer
Design as published in Wireless World, April-September,
' 1979.

The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole printed circuit board. 2
keyboards PCB mounted for ease of construction, |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.

PSI COMP 80 Memory Expansion Sys-
tem
Expansion up to 32K all inside the computer’s own cabinet!

By carefully thought out engineering a mother board with buffers and its
own power supply (powered by the computer’s transformer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet Connections 1o the mother board from the main board expansion
sacket 1s made via a nbbon cable

the B Fibre glass double sided plated through hole
Mo bosrc PC.B 8 7" x 3.0" set of all components
including all brackets, fixing parts and ribbon

ﬁumm -

cable with socket 1o connect 10 expansion plu i " .
_____ P e m A
K - Fibre glass double sided plated through hole wimlm “

el PCB 56" x4.8" £12.50 - @‘ e
. Set of components mcludmg IC sockets, plug
and socket but excluding RAMs £11.20
2114L RAM (16 required) . . £5.00
Complelese! of board, componems 16RAMS
89.50
8K Fibre glass double sided plated through hole
ROM board PCB 5.6'x48" £12.40
Set of components mclud-ng IC sockels plug
and socket but excluding ROMs . 0.70
2708 ROM (8 required) . £8.00
Complete set of board. componems 8 ROSMSO

5

Floppy Disk. PROM programmer and printer interface coming shortlyt

Value Added Tax not included in prices

PRICE STABILITY: Order with confidence Irrespective of any price
changes we will honour all prices in this advertisement untit March 31st,
1980, if this month’s advertisement 1s mentioned with your order. Errors
and VAT rate changes excluded

EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p
handling and documentation

U.K. ORDERS: Subsequent to 15% surcharge for VAT". No charge is
made for carnage “Or current rate if changed

SECURICOR DELIVERY: For this optional service (U.K mainland only)
add £2.50 (VAT inclusive) per kit

UK Carriage FREE

POWERTRAN COMPUTERS

(a division of POWERTRAN ELECTRONICS)

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

2K memory used but more powerful than’
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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 MOSFETs, internal to
{C3, are connected in parallel with
these resistors and the control voi-
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 10° 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
RESSETRT Ran

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

EATURE: Tech Tips

-Q +15V
R1 vouT
100k
3
7 14
161N\ CONTROL
.| 7% 3 3 VOLTAGE
4
R4 ic3
c1 R2 10M 4007 | 10
v 1M 9
VIN L
HHTW é 3 >—
- 12 |7
R3 100uf +
100k T
> L > —0 ov
T
3 4
R5 1c2 6 N
VIN . M0 2|7 - —0 VOoul
o—A}— 7
R6
10M

FETs decreases and the gain of the
amplifier decreases in sympathy.
Once the voitage 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

[nsv

—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 closely
matched characteristics of the FETs
within IC3.

the displays up PB1 is pressed. |C3d
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 [C4c,d, to
signal success. The unit can also be
automatically reset by feeding I1C3f's
output to the clock inhibit pin of I[C2.
or 1).

CLK

».

RST

[ (]

1C2

m IC3b

INHIB
R4

RV1
2M2

X344

144444

RV2 1u0
330k 2 ;

ov

NOTES:

1C1,2 ARE 4017
1C3 IS 40106
1C4 18 4011
D1,2 ARE 1N914
Q118 2N3904

R2
820R

ov
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1

R3
820R

ov
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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 AGOOD DEAL BETTER FROM ELECTROVALUE

® We give discounts ® We stabilise prices.
on C.W O orders. except for by keeping to our printed

a few items market Net or N price lists which appear but
in our price lists three or four times a year

5% 00 orders . list value
£10 or more

®
10% on orders ist vaiue

We guarantee

£25 or more all products brand new, clean
Not applicable on Access or and maker's spec. No
Barclaycard purchase orders. seconds, no surplus.

@® We pay postage ®
in UK. on CW.0O orders

list value £5 or over. If
under, add 30p handling
charge.

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

OUR NEW CATALOGUE No 10

Full 128 pages. Thousands of items. Improved
classification for easier selection. Valuable working
information. Illustrations. Separate quick-ref price list.

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

01-6894138
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 B LB31000SLC SOUND TO LIGHT/CHASER.
; THE MOST ADVANCED SOUND TO
£28.90 y 1 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.
SHZ to 70KHZ bandwidth. Operates from % to 300w
sound input. Triac zero voltage triggering.

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

IDEDEnEEn __Le31000sL £18.90
LB31000SL SOUND TO LIGHT. s
A SUPERB PERFORMING SYSTEM "

AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fully fused
Very high input impedance. Operates
from Va to 300w sound input

Third order filters. Zero voltage fired
Master /Vol/ Base / Mnd/?Treble controls.

20x9.7 x 3.5¢cm

e, &
3',.3"""' ol LB81000LC CHASER
| e A FULLY DIGITAL 8 CHANNEL
. CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY.

1000w per channel. CMOS circuitry

£25-50 Zero voltage fired. Can be footswitch
"y . triggered. Additional modules can be

LB81000LC ¥ cascaded to form 16, 24, 32 chan. ect

19x9.5x 3cm.

LB41000LS SEQUENCER

LOGIC RANDOM SEQUENCER, WITH TWO

SPEED CONTROLS OFFERING A WIDE

RANGE OF EFFECTS.

4 channels, 1000w each. CMOS circuitry

Zero voltage fired

LB831000LD LB41000LS

£14.90

20x9.2x3.5cm

LB31000LD and 11000LD DIMMERS.
A FULL POWER 3 & SINGLE CHANNEL
. & LIGHTING DIMMERS FOR USE IN
"\‘v ; CLUBS/PUBS/THEATRES/SCHOOLS, ETC.
- 1000w per channel. Fully fused phase controlled

& Full input and individual Triac filters.

Le31000LD £12.90 181100010 £5.70

20x7.8x35

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

LB250 LB25
10HZ TO 25KHZ [ 19HZ T0 30KHZ 25HZTO SOK
S/N 110DB s/ SODB S/N 90DB LB250
THD 0.3% 0.4% THD0.07% 31x15x3.5cm
£29.50 | £15 70 £8.20 POWER SUPPLIES
il Tof o e o Conaioing of 2
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 its own regulators LB250PS £21.20
LBPA2 General purpose 4 LB100PS £12.20

chan. mixer/tone stage

LBPA1 Stereo
Hi-Fi System

LB25PS £10.00

LBPA1 £14.50
LBPA2 £13.50

LBPA3-M (magnetic

deck inputs) £27.00
LBPA3-M LBPA3-C (ceramic
20.4x9.5cm  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 REQUIRE L & B.

All prices shown are inclusive of VAT L & 45 WORTLEY ROAD

LB250PS

For further information. s.a.e 1o WEST CROYDON
Trade and Overseas inquiries welcome SURREY CRO 3F3

Please include 70p p/ packing with all orders TEL.01-689 4138
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PCB FOIL PATTERNS







r—

PCB Foil Patterns

° 80-2 VOLTAGE CONTROLLED OSCILLATOR °
- 2 + - P +
1 0 4 1 0 4 CONTROLS | SYNC. OUTPUTS
2 2 2 2
0o o o O
3 () 3 3 0o
ct SOFT SAW PULSE
4 4 4 4 o o o ©O
5 5 5
, FINE OCTAVES Cc2 +HARD SINE TRI
4 2 6 4 5 6 () ()
3 7 3 7 ON
0 PWM -HARD ETI
2 o 8 2 0o 8
) o O
1 9 1 9 .
FM +SINE +TRI
0 0 10
L ° pwm '° FM °
Above and below: front panel layouts 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
0 () o O
2 o 8 2 o 8 .
c1 SOFT SAW PULSE
1 9 1 9 o o o o
0 10 0 10
FINE OCTAVES c2 + HARD SINE TRI
a 5 6 a % 6 P o
3 7 3 7 ETI
PWM - HARD
2 o 8 2 () 8
o o O
1 9 1 9 .
FM *SINE *TRI
0 o 10
b PWM 10 FM d

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

101



)ly ahead..

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

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

compatible with the

whole range, and the
necessary power

supply units. The

amplifiers are housed

and sealed within

heatsinks all of which

will stand up to
prolonged working
under maximum
operating conditions,

modules. So we have
concentrated on

improvements whereby our
products will meet even

more stringent demands

such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of

which can prove merciless to

an indifferent amplifier system.
I.L.P. modules are for laboratory and
other specialised applications too.

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

ALSO AVAILABLE FROM A NUMBER OF SELECTED APPOINTED STOCKISTS

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980



staying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

The HY5 pre-amp is compatible with
all 1.LP.amplifiersand PS.U.'s. It is
contained within a single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
Active tone control circuits; 500 mV

Fuse

LS

out. Distortion at 1KHz--0.01%.
Special strips are provided for connec-
G ting external pots and switching
systems as required. Two HY5's

-v +

POWER

ov| suppLY

Volume — 10K L1 log.
Bass/Treble — 100K . linear.

VALUES OF COMPONENTS FOR CONNECTING TO HY5

Balance — 5K .. linear.

connect easily in stereo. With easy to
follow instructions
£4.64 + 74p VAT

. Dis- Minimum
m OLBoL tortion | Signal/ e L7 Size Weight |Price +
F-1KHz Model | Power . . Supply X :
LOAD: 81 ON ALL A.M.S Typical | Noise Voltage in mm ingms |V.A.T.
= EXCEPT HY400AT 4. / .MS. at 1KHz | Ratio g S0 | ]
H oM COPNG HY30 | 15w 0.02% | 80dB 20 0-+20 |105x50x25 155 | £6.34
| into 8 §2 B +95p
s | HY50 |[30W 0.02% 90dB -25 -0 +25 |105x50%x25 | 155 E7.24
éom — into 8 £2 |+ £1.09]
3 HY120 | 60 W 0.01% 100d8B -35-0- +35 [114x50x85 |575 £15.20
into 8 §2 +£228
| o5 ¥ 2 5 W 20 56 100 %0 HY200 | 120 W 0.01% 100d8B 45 -0- +45 1114x50x85 |[575 1£18.44
- QUTFUT POWER- WATTS RMS into 8 +£2.77
HY400| 240 W 0.01% 100dB 45 -0- +45 |114x100x85 |1.15Kg [£27.68
into 4 +£4.15

Load impedance — all models 4 - 16 L

Input sensitivity — all models 500 mV

Input impedance — all models 100K

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

weight and height of con-
ventional laminated types.

1 HY400o0r 2 x HY200

NO QUIBBLE
b0 30 1oy st 100 e 5 YEAR GUARANTEE
- at ma to drive up to

I.L.P. Power Supply Units are five HYS pre-amps  £4.50 + £0.68 VAT AN ZSIAROL
designed specifically for use PSU36 for10or2HY30's £8.10+£1.22 VAT EENNEIGIIEIS
with our power amplifiers and PSU S0 for 1or2 HYS0's £8.10 + £1.22 VAT
are in two basic forms — one  PSU 70 with toroidal transformer for 1 or INTEGRAL
with circuit panel mounted on 2HY120’s £13.61 + £2.04 VAT HEATSINKS
conventionally styled trans- PSU 90 with toroidal transformer for
former, the other with toroidal 1 HY200 £13.61 + £2.04 VAT [EECLIRER RO [e]\:N\10]
transformer, having half the PSU180 with toroidal transformer for MANUFACTURE

FREEPQOST SERVICE
—see below

£23.02 + £3.45 VAT

W ALL U.K. ORDERS DESPATCHED POST PAID

HOW TO ORDER, USING FREEPOST SYSTEM
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
ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

this fournal.

ELECTRONICS LTD.

FREEPOST 4 Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP.

Telephone (0227) 54778 Telex 965780

Please supply .

Total purchase price £

| enclose Cheque [J Postal Orders [J International Money Crder [

Please debit my Account/Barclaycard Account No.

Signature, R .
R e I R R N Y O R 2 B

2 A i aa

1



CLASSIFIED INFORMATION

Semi-Display:—
4-11 insertions — £5.50 per s.c.c

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

1-3 insertions — £6.00 per single column centimetre

PRE-PAID

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

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

ALL ADVERTISEMENTS IN THIS SECTION MUST BE

Closing date: 1st Friday in month preceding publication.

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

STOP PRESS: Superboard Compatible!

COLOUR
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 and postage

WILLIAM Dower House, Billercay Road,
ST

Herongate, Brentwood,
UART  essex cM13 350

SYSTEMS Ltd Telephone Brentwood i0277) 810244

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

COLOUR MODULATOR

K FOR ALL TV GRAPHICS!
£9 95 Red. Green, Blue inputs (can be mixed)

Available now: Nascom Colour Kit

inc UHF of
Modulator £45.00 inc. Graphics Software

WILLIAM STUART SYSTEMS
Dower House, Billericay Road, Herongate, Brentwood. Essex
CM133S0 Tel (0277)810244
Barclavcard / Access welcome

4_—

LEDs  Red Gre Yell Coupler IL 74 0AP 12 Lir 62p
258 10p 16p 18p | LED DISMLAYS 0CP7) Petsy  40p
2in tpiep Ilp 707 3 G %0p BPXZ5 Pheto Tr  130p
rared 5MW  £1.55 | M1 B QA 170p Phato Oaringies  30p
MIZi/6/18 V8 | 2GS 12p ¥ REBS 1A plastic SV.
AD1E1/162 3sp | NT08 1p 12V, 15V, 18Y. 24V, Pes.
MT 27p | m 2p 85, Yoy, 859
NS ET Bp | 2219 2p 100mA T092 + vo
NF139/220 40p | ZM2094/5/6/1 20p Tyves sly
BC/107/8/9 Sp | MMWASB 22p Dual adinstabie + §
BC/107/8/9C 10y | 2MC2CBM) » oot 2
BCI47/0/9 T | 2weu2eg 1p F=1am “y
BLIST/8/8 10p | %53 16p
BLI67/8/9 Up | 2MI064/35 4% 709 all 28p
80168 12p | M4 3 7418pn  18p
BITI/8/9 14p | 20313 7480.L.  3%p
BC182/3/4 MW0/4/5/6 12 747 14-pinD.I.L
BB/ 10p | ZNZ646 asp s0p
BCI%6/7 24p | TBAWT 25p LM301 705 25p
BCIZ/3/4/L  10p | BF2M4 2p LM308 DIL8 90p
B212/I/4 wr 32p LM3900 DIL 14
BOYTO/TI/TZ  14p | 243818 2% 85p
BO131/132 3%p | M) [ CA 3130 20p
80138/40 245245 45p CA 3140
BFIS4/5/6/7T  10p | 2NS451/8/9 32p 555 Tmer  22p
39/40 2p 206027 34p 556 2x555 80p
BFRTY/80 20p | IN14/4148 » LM380 80p
BFYS0/51 15 | M6 S LM381 140p
BFX79/84/85  2%p | IMADOI/Z » TBABOO DIL  70p
85X19/20 209 | 104003/4 6p CA3046 Array 75p
2995 £1 | 1m4005/8 1 NESES 130p
MJEI055 68p 184007 8 NES66 vco  135p
WPSADS/06 2p | 3APstc  Sv12p INAT4 85p
WPSASS/56 22p | 100v14p DN V6p
[l 17p | 400v19p 5007 BRIDGES
P70 40p | MOV14p GO0V Zef | 5OV 22 3 150p
NPIIA/RA 45p | 101 2p 100 26p 40p
TIPA1A/42% sop | BAI0D/15 1p 200 28p up 170p
TIP35/6/8 €2 | BAXIS o 400 34p BOp

SCRs SOV 100V 400V pIL SOCKETS 8pin 10p | ZENERS
TOS 1A 28p 32p wb t4pin 11p  16pin 12p| 2 7-33V
T066 3A 32p 34p 18pin 18p  20pin 20p | 400mMVW 9p
STUD 7A 84p §8p or 22pin 22p  24pin 28p|13W  18p
Triac 400V 2A 70p Flo 28pin 30p  40pin 38p [Diac  20p

BARGAINS FOR THE
ELECTRONIC HANDYMAN
"BRANDED LED DIGITAL

ALARM CLOCKS

% 9

(7 3y
Returned to Servnce Department within guarantee
period.
(1} With alarm repeat — S.R.S.P. of £17.00 offered at
£3.95 inc. VAT
(2) With luxury lamp and repeat alarm as featured in
most major U.K. Mail Order catalogues, S.R.S.P
£31.00—offered at £7.95inc. VAT
(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 £7 45 inc VAT
“These will be sold as received from our customers with
the existing fault{s) and without guarantee
Discounts available on large bulk purchases

PRESCOTT CLOCK AND
ATCH COMPANY LIMITED

Prices inciusive Post & Pack 20p HERTS AL2 2BD

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 (a/%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, £5. 200 15k resistors, 75p POST FREE
FROM D. Johnston, 12 Balgillo Road, Dun-
dee DD5 3LU.

ISLAND DEVICES, 3rreer: o7 aLsans,
e e e e

Prescott House gber Road, London uWZ GiR""

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.

£92 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,
Milton, Cambridge CB4 4BL.

WANTED: ELECTRONIC cCoOMm-
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 operatjon.

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. 1C's. screws, etc. Ideal 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, incldding p.p. and VAT
Four for £6.95 {64 compartments)
Eight for £12.60 (126 compartments)

Cheque or P.O. to0:

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

104

PRINTED
CIRCUITS
HARDWARE

Comprehensive range Constructors Hardware
and accessores

Selected range o! 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 taminate for the

d 1y man with full processing instructions (no
unusual chemicals required)

Alfac range of etch resist transters. and other
drawing majerials for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879
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VIREOGRAPH aue.c cstiamstoes

Videograph Il links to the aerial socket of
your tv and provides a full colour GIANT
oscilloscope display. A must for hi-ti, home
entertainment, discos, organs etc.
New — signal invert control. integral square wave
generator. Plus — full details for testing your audio
system for transient distortion, crosstalk etc
Complete Luxury cabinet and
Kit or':ly £26'95 controls. £12.95
READY BUILT UNIT £49.96 + £1.00 P&P |
VVILL AN Bower Rouse. BilieriSay Road =
STURART omesmes — lagh

SYSTEMS LU Telephone: Brentwood (0277) 810244 |

el

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

€iRCUIT DESIGN, Prototype constructionji
Analogue or Digital, Single 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)
536.

ADVERTISEMENT INDEX

ALTEK INSTRUMENTS
AMBIT INTERNATIONAL
AUDIO ELECTRONICS
BARINGLOCK LTD.
BAYDIS

87
CAMBRIDGE LEARNING ENTER-
PRISES

CLEF PRODUCTS
CODESPEED

CRIMSON ELEKTRIK
C.s.C.

GREENBANK
GREENWELD

HENRYS RADIO
I.L.P. ELECTRONICS
JEREMY LORD SYNTHESISERS . 58
LASCAR ELECTRONICS

102 & 103

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
SERVICE TRADING

C.N. STEVENSON

STEVE'S ELECTRONICS
STRATHAND

SURETRON

SWANLEY ELECTRONICS
TANDY CORPORATION
TECHNOMATIC

TEMPUS

T.K. ELECTRONICS
TRANSAM

VIDEOTIME PRODUCTS
WATFORD ELECTRONICS
WILMSLOW AUDIO

Linsiey-Hood 75 watt Amplifiers
constructed and repaired. Power Amp
Modules from £13.75. — | G. Bowman
(Dept. ETI), 59 Fowey Avenue, Torquay, S
Devon

Commissioning Editor

Ifyou have asolid backgroundin 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.

Ideally you would have an academic qualification
although this is not as important as enthusiasm,
application and an editorial fiair.

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

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

Applications in writing to:

Linda Stammers,

Personnel Assistant,

Butterworth & Co. (Publishers) Ltd.,
Borough Green, Nr. Sevenoaks, Kent.

] Butterworths

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1980

MK. 14. Replace calculator type display with
full size FND 500 displays, PCB, fitter and
instructions, £2. 25-way keyboard, complete
kit, £10. Useful notes on Mk. 14, 50p.
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 (ET1), 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 parallel BCD
output, receives Rugby 60KHz time signals. only
5x8x15cm, built-in antenna, 1000Km range, ideal
for navigation. synchonising activities etc, £48.80.

60KHz RECEIVER, serial data output, £13.70.

V.L.F.? EXPLORE 10-15KHz. Receiver £10.70.

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

case, instructions, postage, etc. Money back assurance

so SEND off NOW.

CAMBRIDGE KITS

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

[ ~_DIGITAL CAPAGITANCE
: METER

1pF to 2uF in 5 ranges. Direct
readout in pF. nF and uF. Accu-
racy 0.5%

Assembled modules £22.92 all
inc.

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

50Hz SUPERBOARDS
BRITISH MODEL
from £1 90 + VAT

Fuily 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
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®/only £295 -var _ TRS80 '\
Expand your TRS80 by * EXPANSION

32K

32K Memory on board INTER FACE
Centromics parallel port oy -
Disk controller card Real e =
ume clock Requires Level

il Basic Interface for 2 i

ySMHz Super Quality Modulators  £4.90 S
6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 10 for £4.00
Super Multi-ral P.S.U. +5 -5 +12v £29.50

Nascom | with Nas-sys Special Price - cassette decks complete
i L . h I
Kit Limited quantities £125.00 TRS80 LEVEL 2 16K | ¢\ " powersuely
Assembied £140.00 Fully converted 1o UK T v Standard Comes complete with
easy 1o tollow manuals UK Power Supply - Cassette Leads P
ETI Breakout Game — Chuip and PCB  £9.90 — Sample tapes  Special box to enable you 1o plug into yous ®/ RRP e .
own TV Recommended !or hrst time buyers Just plug m £540 £ F Ol"l|y £499
S100 Expansion Motherboard for @\ 2nd go_Full Range of Software Available + VAT
Nascom | £39.00 /

-

Anadex Printer Paper — 2000 sheets  £25.00 JYEW REDUCED H
Floppy Disks 5% " Hard & Soft PRICES \
Sectored £3.50. 8K £449

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

o Nh % - 100 and 9600 and Paraliet Bit dat:
Floppy Disk Library Case 5% £3.50 16K £549 VAU ~ Q{laches either 3?recxly oralhrouagr: |i|evfac:sato Pet, Apple,
Lexicon Language Translator £125.00 30k £649 4 P TRSBO, Sorcerer, Nascom, Compukit etc (®
Modules for Lexicon £29.00 RRP £795 °
RRP £690° + VAT
Eprom Boards £63.00 tor 32¢ . The PEDIGREE PETS On'\/ £590 IBM

Very popular for home & business use 8K Microsott Basic in
. ROM 8K Pet 32K & 16K with new improved keyboard
8K Static Ram Boards — S100 £110.00 All with green screen

I'\Exxra cassette deck £85 Full range of software avallable .

' e | SELECTRIC
= GOLFBALL

Grandstand Video Game £59.00 Refurbished BM Golfball -
° Printers to new specs.
Cartridges for Grandstand .9 | ¢ 48K o Accepts Centronics parallel
= = 4 e data Fncuon feed Prints
George Risk Ascii Keyboard £39.00 32K £790 L i at 15 cps.
| Attaches either directly or through interfaces to Pet, Apple,
Cartrldges for Atari Esw i VAT ™) TRS80, Sorcerer. Nascomn, Compukit etc. /.
— Full Range in Stock £13.90 + VAT ‘: @ >(
. s { o/ - - . Q
Interface PET IEEE — Centronics Parallel EXIDY e, Y4 video 100
Not decoded £49.00 4 RRP 5 EL/AER B LG
Decoded £77.00 SORCERER £859 LOWM%?:?TTO\QDEO
i for 32K
Interface to Centronics parallel for For Personal or Business Use. 1 RRP £79
TRS80 £75.00 32K or 48K memory. 8K Microsoft Basic in ROM. Dual :
Cassette 1/0, RS232 /0. Parallel 1/0 (Cenlrorgcs). On'y Ess + VAT
Expansion available through optional extra 100
Verocases for Nascom 1 & 2 etc. £22.50 Motherboard. 69 Key keyboard including 16 key @ Ideal for home, personal and business computer systems

numeric pad. ® 12" diagonal video monitor ® Composite video input

Keyboard Cases £9.90 , ® Composite video input ® Compatible with many com-
- - S 1 OO EX PAN S | ON = £199 ﬁ puter systems ® Solid-state circuitry for a stable & sharp
Electric Pencit for TRS80 my picture ® Video bandwidth - 12MHz + 3DB ® Input im-
® ° ° pedance -75 Ohms @ Resolution - 650 lines Minimum in
% RRP £975 48K o Em \\Cenat(r)zls 80% of CRT; 550 Lines Minimum beyond cemr?
° \‘ ° : °
o/ HITACHI 2 for 48K VAT

PROFESSIONAL
MONITORS
g 9" — £129
; 12 — £199
® Rellability 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 piayed

¢ NASCOM-2 MICRO- \®
.1 COMPUTER

mmmmm .

e a

back pictures of VTR can be displayed without jittering. Tr

® Looping video input Video input can be looped through I 2020
with built-in termination switch. ® External sync opera- Full colour into your own colour T.V. PALSOFT 9 digit
tion {available as option for U and C types} ® Compact floating point Basic in ROM as standard. Low and High

construction Two monitors are mountable side by side in a resolution graphics. Built in loudspeaker. Compatible with
andard 19-inch . /a ) t Apple Hardw. dd- d sof
; standa 9-inch rack ® o most Apple Hardware add-ons and software. ﬁ

Y o | M Z80A. 8 bit CPU. This will run at 4MHz
_/ k but I1s seleclable between 1/2/4 MHz. This CPU has now

A PROFESSIONAL WORD PROCESSING SYSTEM AND IT'S been generaly accepted as the most powerful, 8 bi pro-
A COMPUTER AS WELL INTERFACE '
FOR ONLY

Keyboard New expanded 57 key Licon solid state
keyboard especially built for Nascom. Uses standard

£3250 - var
P TN

Nascom, monitor controlled, decoding.

T.V. The Iv peak to peak video signal can drive a monitor
directly and 1s also fed to the on-board modulator to drive
the domestic T.V.

1.0. On-board UART (Int 6402) which provides senal
handhing for the on-board cassette Interface or the
RS232/20mA teletype interface.

The cassette interface 1s Kansas City standard at either 300
or 1200 baud. This 1s a ink option on the NASCOM-2.

The RS232 and 20mA loop connector will interface directly
into any standard teletype.

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

t.e 1t s possible to house input on the cassette and output

guvlng a quieter, faster, more reliable printer that can cope with

on the printer.
- plomng and prﬁlng {128 ASCII characters) with up to five
PET 32!(_- This is the.standard 32K Pet from Commodore. copies, friction or tractor fed. The ribbon and thimble can be mgasg?’er;'v:zgagsg gr(;;rl:rl::/m:l;\lzor?/rnolnl?:e:a{:ltlae; Ia/g
Reverse video and graphics allow the WordPro Package togive changed in seconds. addressabie as 2 x 8 bit ports with complete handshake
simple clear and easy to read displays. 65 characters per sef:ond bidirecti_onal printing — with red/ controls.
black, boid, subscript, superscript, proportional spacing, Documentation Full construction article i1s provided for

2040 Disk Drives Twin disk drives allow large high speed tabbing, and much, much more.

storage for your letters, or paragraphs. Plugs in the back of the those who buy a kit and an extensive software manual 1s pro-
PET.

N vided for the monitor and Basic.
WordPro Il The heart of the system — consists of a ROM and Basic The Nascom 2 contains a full 8K Microsoft Basic in

diskette. The ROM is inserted into a space socket inside the one ROM chip with additional features ke DEEK, DOKE,.

NEC Spinwriter NEC's high quality printer uses a print Pet. One of the most versatile Word Processing Packages
\hlmble that has less diameter and inertia than a daisy wheel, around. g g SET, RESET for simple programming.
L N ) With free 16K RAM board. O
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EUROPE’S FASTEST SELLING N

5

"COMPUKIT UKI1OT

¥

* 6502 based system — best value for money on the market.

* Powerful 8K Basic — Fastest around % Full Qwerty Keyboard % 4K
RAM Expandable to 8K on board. « Power supply and RF Modulator on
board. * No Extras needed — Plug-in and go. « Kansas City Tape
Interface on board. * Free Sampler Tape including powerful Dissampler
and Monitor with each Kit. % If you want to learn about Micros, but
did't know which machine to buy then this is the machine for you.

ONE BOARD COMPUTER

vour nwn Tompuater for
"y oA snall outlay

Rali Undersar § 3ng Progean

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £249 . var

KIT ONLY £199 . \ a1
NO EXTRAS NEEDED

L

Sorciah des gned cass for Coripuk t 1, oranae bra k \With coon for accessornies £29.50 ~ VAT

|

Simiple Soldenng J u, 10 clear and concise
INstruc ons compiled by
Dr. A.A. Berk, B5 PhD

The Compukit UK101 comes in kit form with ali the parts necessary to be up and working, suppled. No extras are
needed Ater plugging in just press the reset keys and the whoie world of computing 1s 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 1s open to you.
This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and 1s also great

Because of the enormous volume of users of this kit we are able to offer a new reduced price of £198 + VAT

fun to use

THE NEW TRS80 SURPRISE
— MODEL Ii

In additicn to either 32 or 64 thousand characters {bytes) of internal Random Access Memory,
one built-in 8" fioppy disk stores an add:tional one half million bytes, including the Disk
Operating System And you can easily expand up 10 a four disk system for up to wo-miilion bytes ot storage

Model Il “eatures upper and fower case letters Its buiit-in 12 hugh-resolution video monitor displays 24 lines of 80
normal characters The profesional 76 key keyboard (with "“calculator’’ keypad} includes advanced functions such as
Control, Escape, Caps, Hold, Repeat. The keyboard 1s detachable and moveable tor convenient data entry.

You get the enhanced Leve! Il version of TRS-80's already-famous Levet Il BASIC language and "TRSDOS” operating
system, automatically loaded in memory when you “power up.” {About 24K of RAM 1s used by this software )

Each tme you power up, Model iI thoroughly tests itself to insure proper operation Your chosen program can appear
immediataly, without any intermediate Steps or questions to answer

Versatility ... plug-in expandability

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

32K 1-Disk Model Il
£1999.00

3 DISK EXPANSION

b0OK per Drive gives total of
1.6M Byte for only £1399 . .-

o

Fast and expandable!
Modet il operates at twice TRS-80's high speed

64K 1-Disk Model Il
£2200.00

- VAT S val
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Why do people buy more from S
COMPSHOP than anywhere else?

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

o/

/e

Compucare 1s a company that has been set up to provide servicing Q
and maintenance for the popular makes of micro-computers i.e. Sorcerer,
Pet, Apple, TRSB0, Nascom, Compukit. Qur 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 ot £14 labour.

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

THE ATARI VIDEO
COMPUTER SYSTEM

Atari's Video Computer System now offers more than 1300
different game vari and options in ty great Game
Pt'ogt'amTM cartridges!

Have fun while you sharpen your mental and physical coordination
You can play rousing, challenging, sophisticated video games, the
games that made Atar famous

You'll have thrill after thrill, whether you're in the thick of a dogtight,
screeching around a racetrack, or dodging asteroids in an alien
galaxy. With crisp bright cotour (on colour TV) and incredible, true-to-
life sound effects With special circuits to protect your TV,

3 5 Cartridges now available All at £13.90 each + VAT

g 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.

Extra Paddle Controilers H
®

£138 e

- VAT

*Keyboard Controllers
— £16.90 + VAT

— £14.90 + VAT

L]

N\

cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting H
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
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
# NOW OPEN ALL DAY SUNDAY — For Shop Sales Only ¥
Close to New Barnet BR Station — Moorgate Line.

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make r‘(—

EXPRESS number.

COMPUTER

cn“ COMPONENTS

(Part of the Compshop Ltd Group)
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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
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.

ustrations

ur bi-inonthl te nt rar |

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!

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).

 APLIR

ELECTRONIC SUPPLIESLTD

~
Al

=~ Post this *
ﬁ coupon now for your - h
copy of our 1979-80
catalogue price 70p. O
Please send me a copy of your 280 page
catalogue. l.enclose 70p (plus 37p p&p).
if | am not completely satisfied | may return the n
catalogue to you and have my money refunded.
if you live outside the UK. send £1.35 or ten O
International Reply Coupons.
| enclose £1.07.

h

n
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o
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" ADDRESS

@)

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

e

gt s .,

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

g e
/

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 S56 8LR.

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

(Closed on Monday).
Telephone: Southend (0702) 554000.
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