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Front cover design by Geoff
Harrold symbolizes man's in-
creasing involvement with his
technology and introduces the
special feature “‘Radio and
electronics into the ‘eigh-
ties”". 3

IN OUR NEXT ISSUE

Microwave intruder alarm,
based on a Gunn diode r.f.
generator, uses a cycle
counting scheme to pre-
vent detector from being
triggered by short move-
ments and has good inter-
ference rejection.

The Townsman aenial is a
design for two-band opera-
tion, for example 2m and
70cm, which uses no
switching and needs no
ground plane.

- More on the Scientific
Computer. In response to
many requests from
readers John Adams gives
further details of the
machine code monitor and
the BURP monitor.

Current issue price 50p, back issue
(if available} £1.00, at Retail and
Trade Counter, Paris Garden, Lon-
don SE1. Available on microfilm:
please contact editor.

By post, current issue 79p, back’
issues (if available} £1.00, order
and payments to Room CP34, Dor-
set House, London SE1 9LU.
Editorial & Advertising offices:
Dorset House, Stamford Street,
London SE1 9LU.

Telephones: Editorial 01-261
8620. Advertising 01-261 8339.
Telegrams/ Telex: Wiworld Bis-
nespres 25137 BISPRS G. Cables
Ethaworld, London SE1.
‘Subscription rates: 1 year £9.00
UK and $31 outside UK. .-
Student rates: 1 year, £4.00 UK
.and $15.50 outside UK.
Distribution: 40 Bowling Green
Lane, London EC1R ONE.
Telephone 01-837 3636.
Subscriptions: Oakfield House,
Perrymount Road, Haywards
Heath, Sussex RH16 3DH.
Telephone 0444 59188. Please
notify a change of address.

USA mailing agents: Expediters of
the Printed Word Ltd, 527 Madison
Avenue, Suite 1217, New York, NY
10022. 2nd-class postage paid at
New York. ,
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Hameg the name for quality, performance and
value 'in OSCILLOSCOPES. Advanced design
optimising the use of both integrated eircuits and
discrete compeonents ensures reliability.

Just a glance at the specification chart will
make you want to know more.

HM 307

HM 312

HM 412

HM 512

HM 812

Single Trace DC-10 MHz, 5 mV/cm '

Plus built in Component Tester £149
Dual Trace DC-20 MHz, 5 mV/cm

Sweep Speeds 40 ns - 0.2s/cm 8 x 10 cm

Display . £250
Dual Trace DC-20 MHz, 2mV/cm

Sweep Speeds 40 ns - 2 s/cm and Sweep

Delay £350
Dual Trace DC-50 MHz, 5 mV/cm

Sweep Speeds 20 ns - 5 s/cm plus Sweep

Delay £580
Dual Trace DC - 50 MHz, 5 mV/cm

20 ns - 5 s/cm, Sweep Delay and Storage £1325

We may be a new name teo You, but each instru-

ment is backed by over 21 Years experience in
oscilloscopes.

For FULL Details please contact

HAMEG Limited

74 - 78 Collingdon St.,
Luton, Beds. LU1 1RX.
Tel: (0582) 413174

UK Subsidary of Hameg K Hartmann KG

WW—033 FOR FURTHER DETAILS
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DON'T GAMBLE
WITH PERFORMANCE
BUY

LEVELL OSCILLATORS

FREQUENCY 1Hz to TMHzin 12 ranges.
o 0 to 1% fine control on TG200DMP.
ACCURACY +1.5% +=0.01Hz up to 100kHz.
¢ *+2% up to 1MHz. g
SINE OUTPUT 7V r.m.s. down to <200pV with Rs =
6000.
DISTORTION <0.05% from 50Hz to 15kHz,

<<0.1% from 10Hz to 50kHz, <0.2%
from 5Hz to 150kHz, << 1% at 1Hzand

: ‘1MHz.
SQUARE OUTPUT TG200D, DM & DMP only, 7V peak
down to <200uV. Rise time

< 150nS. . ‘
SYNC OUTPUT < IV r.m.s. sine in phase with outpu
SYNC INPUT + 1% freq. lock range per voltr.m.s.
METER SCALES TG200M, DM & DMP only. 0/2V’
0/7V & —14/+6dBm.
SIZE & WEIGHT 260 X 130 X 180mm. 4.3kg with
batteries.

TG200 TG200D TG200M  TG200DM TG200DMP

£92£99 £115 £120 £125

F

FREQUENCY 3Hz to 300kHz in 5 decade ranges.
ACCURACY *+2% *0.1Hz to 100kHz.
. Increasing to * 3% at 300kHz.
SINE OUTPUT 2.5V r.m.s. down to <200,V
DISTORTION <0.2% from 50Hz to 50kHz.
ol 4 ] < 1% from 10Hz to 200kHz.
LA SQUARE OUTPUT 2.5V peak down to <<200uV.
o F | SYNC. OUTPUT 2.5V r.m.s. sine.
LF METER SCALES 0/2.5V & —10/+ 10dB on
"\\‘ ] TG152DM.
.SIZE & WEIGHT 260 x 130 X 180mm. 3.4kg with .
batteries. )
TG152D TG152DM
e ] Without £7 4 With £92
: E meter meter
FREQUENCY 0.2Hz to 1.22MHz on four decade
controls.
ACCURACY © * 0.02Hz below 6Hz.

+ 0.3% from 6Hz to 100kHz.

IR At BeeRsE Dschrares o 4 + 1% from 100kHz to 300kHz.
P oo w (oo om Xl + 3% above, 300kHz.
- SINE OUTPUT 5V r.m.s. down to 30pV with Rs =
® ¢ @ 6000
DISTORTION <0.15% from 15Hz to 15kHz.
i B 0 -um ‘ <0.5% at 1.5Hzand 150kHz.
\\ o b * ’6‘:.*..;. e METER SCALES 2 Expanded voltage and —2/ +4dBm
< ““m ‘ SIZE & WEIGHT 260 X 180 X 180mm. 5.4kg. -
TG66B ‘ TG66A
oo £249 et .. £260
) - model battery mode!
: i "Prices are ex works with batteries. Carriage, packing and VAT
e | extra. .
. pes g Optional extras are leather cases and mains power units.
v Send for data covering our range of portable instruments.

MOXON STREET, BARNET, HERTS., EN55SD.

TEL: 01-4495028/440 8686

WW—028 FOR FURTHER DETAILS
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Quantum Electronics

THE LATEST AND BEST SOURCE
" OF SUPERFI AUDIO EQUIPMENT

Although we may be a new name to you, our products use refinements of circuitry which
has been well proven over the past few years. By redesigning to what we consider the
optimum cost/ performance /appearance breakpoint we can now offer the best sound per
pound that you will find anywhere. In addition to the items beiow we can supply reqdy
built power amps, with active crossovers if required, in a variety of options including
custom designed and finished metalwork in small (5+) or large quantities. If you do not
sae what you want please enquire.

‘STATE OF THE ART’ PRE-AMP

Undoubtedly the best pre-amp on the market,
it is supplied ready built, not @ kit, and caters
for disc, aux and 2 or 3-head tape machine.
The built-in supply regulators require only
rough dc, available from all our power amps or
the matching mains supply kit, CSI. The
performance is almost perfect, with virtually
zero thd (< .002%, 1kHz), zero common
.mode distortion, fast slewing, high overicad
(40dB) and low noise (70dB mag). It is
attractively finished in black and is also
‘available in a special version to cater foi.
moving-coil cartridges.

'£67.85
. £73.10

CSl {mains supply kit): £10.13

Cl (mag): 0.13
Moduie {trade and export only): £47.25, £51.60 (m-coil)

Clme{m-coil):

‘DOMESTIC’ POWER AMP KITS

Styled and finished to match the Cl, they are

M W/ 8 A
1P (e 1-‘ oW/ 20"80W/40 supplied with ready built and tested pcbs and

.................. £67.81 = N f
P2: Stereo 2 x 45W/8Q, 65W/4Q - require only simple assembly and point-to-
§ 9.35 point wiring of power transistors, supply, etc.
P3: Mono 1 x 130W/80 £83.32. In this way the possibility of errors and

subsequent damage is drasticaily reduced. The
performance, again, is second to none in this
magazine, with ultra low thd <.005%,1k,

P4: Stereo 2x110W/8Q . £89.48
P5: Mono 1°x 150W/ 80, 260W/

PS?(:Aon;)-f; 250W/8Q E:?ggg ) 10W) and fast slewing contributing to their
Also available ready built POA .established exceptional subjective qualities.

‘SLAVE TRAY’ & RACK MOUNTING KITS

These kits are designed to cope with sustained

ST‘IH:VMono 1 x 65W/8Q, 80W/4Q high level use, for which the domestic kits are’

.................. £49.45 not suitable. The same high performance
ST2: Stereo 2 x 45W/80, 656W/4Q circuitry is used with the power transistors
................. £65.55 mounted on substantial external heatsinks.

ST3: Mono 1 x 130W/80  £63.94

ST4: Sterea 2 x 110W/8Q° £93.61

ST5: Mono 1 x 150W/8Q, 260W/
30

The “‘slave tray" is the bare bones of a power
amp and comprises a simple plain finished
chassis, tested amp pcbs and transistors,

JO N .. . .. £79.74 heatsinks and power supply. No specific
ST6: Mono 1x250W/8Q £86.25 connectors are supplied to allow flexibility of
Plaintid ... ... .. . . .. £4.23 application. You can_mount the slave tray in
Black lid ... ., ., .. ... £7.68 your cabinet or use our plain or black lid to
achieve a match with our pre-amp. The slave
tray forms the basis for the rack mounting kits
which add a black lid and heavy guage 3% ins
black front. Low field toroidal transformers are.,
used and there is spare room for extra circuitry
it required. We stock a range of connectors for
.Your convenience. 3

A\]

f MODULES: UP T0 250W r.m.s.

These modules are availabie in a variety of powers and_
forms (including L bracket mounting) to trade and export
customers only. They come ready built and tested and
use the same proven circuitry as the other amps in our
range and set an unsurpassed-standard of performance
and reliability. We also have power supplies for use with
these. Please contact us for prices with competitive -
quantity discounts. The module illustrated is a medium
- duty 250W rms type using 4 of the latest Japanese
“'super’’ power transistors.

RACK MOUNTING KIT:
Slave tray (state which) plus £15.44
Also available ready-built

... POA

EXPORT: We can deal efficiently with orders to any country. Please write with your
specific requirements for a quote by return. Al power amps can be wired for 110v mains.
INFORMATION: Before ordering any of these or competitors’ products, why not send
for our detailed information? Large SAE or dollar biil please.

Al prices shown are inclusive and all power ratings are real RMS watts, unlike the phoney
ratings of many modules. Although we try to deal with orders promptly, please allow 28
days to avoid disappointment. Large orders please phone for delivery date.
DISTRIBUTORS: We are eager to establish distributors throughout the world and invite
enquiries from interested parties.

SERVICING: We offer an after-sales service, with fixed maximum charges, for all our
kits.

1A STAMFORD STREET, LEICESTER LE1 6NL
Tel: 546198

USA: OX DISCO, BOX 123, CLAYMONT, DE 19703

Microcomputers are
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comin 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.

Leam 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 corse 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 issue 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

Wwith 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

1 Computers and what they do well: READ, DATA, PRINT, powers, brackets,
variable namies, LET, errors, coding simple programs.
Book 2 High and low level languages, flowcharting, functions, REM and
documentation; INPUT. IF . . -TEN, GO TO; limitations of computers, problem
definition. .
Book 3 Compilers and interpreters; foops, FOR . ., NEXT' RESTORE, debugging,
arrays; bubbles sorting; TAB. )
Book 4 Advanced BASIC; subroutines; string variables; files; complex programming;
examples; giossary.

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
con}guter time. A must for all users of BASIC throughout the
world.

FORTRAN COLORING BOOK £5.40

If you have to learn Fortran {and no one actually wants to
assimilate it for the good of the soul) buy this book. Forget the
others — this one is so good it will even help you understand the
standard, dense, boring, unintelligible texts. “‘New Scientist

A.N.S. COBOL £4.40

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

THE ALGORITHM WRITER’'S
GUIDE £3.75

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

The Algorithm Writer's Guide

explains how to: define the questions, put them in the best order
and draw the flow chart, with numerous examples shown. All that
students require is an aptitude for logical thought. Size: A5, 130
pages. This book is a MUST for those with things to say.
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g~ Cambridge Learning Enterprises

Understand Digital Electronics

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

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

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

DIGITAL COMPUTER LOGIC
AND ELECTRONICS £7.00

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

Bo?k 1 Binary, octal and decimal number systems; conversion between number
systems.

:By?)lok 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
ables.

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

DESIGN OF DIGITAL SYSTEMS
£11.50

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

SELF-INSTRU_CTION COURSES

CAMBRIDGE LEARNING ENTERPRISES, UNIT 36,
RIVERMILL SITE, FREEPOST, ST.IVES, HUNTINGDON,
CAMBS PE17 4BR, ENGLAND.

TELEPHONE: ST.IVES (0480) 67446

All prices include worldwide postage {airmail exira)
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 bdoks are returned in good condition.

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 Writers 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

) enclose a *cheque/PO payable to Cambridge Learning

Enterprises for £........ A <
Please charge my {*delete where applicable).

*Access/Barclaycard/Visa/ Eurocard/Mastercharge/ Trustcard

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

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

Diners Club  Accountno . .. .......-::" B0 afBlo B0 5 oo

Signature............cooeeinen

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

O-LEVEL ENGLISH LANGUAGE
£7.00

More and more jobs require a C-GRADE PASS, and over
250,000 people fail to get this every year. Will oné 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.

Cambridge Learning Enterprises, Unit 36, Rivermill Site
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England




In future, recording the present

will be a thing of the past.

What's past is past. And said to be best forgotten. ‘

But it's fundamental to the very existence of communications recordi ng to be able to
replay a selected portion of tape to find out what was said by who, towhom ... and when.
And ‘when' can be vital,

Equally vital, particularly in emergencies when every second counts, is the ability to
obtain such replay access rapidly, precisely, automatically. With absolute certainty—and
without time-consuming multiple knob-twiddling aided by guesswork.

Racal Recorders has recognized this need and produced TIMESEARCH —designed
specifically for its ICR range of multi-channel communications recorders —and
providing just these facilities.

TIMESEARCH can generate a coded time reference signal of crystal accuracy and
index it onto the tape. It can read and display that signal. it can search a tape at high

In communications recording, the future becomes the present; the present becomes
the past. And when you need to recall the past with precision, you need TIMESEARCH.

Racal Recorders aiways on the right track

Racal Recorders Limited, Hardley Industria) Estate. Hythe, Southampton, Hampshire, SO4 6ZH, Telephone: 0703 843265, Telex: 47600.
" 'WW — 022 FOR FURTHER DETAILS

And for providing
precise time signals
every 10 seconds for
recording onto magnetic
tape: the International
Timing Unit,

RIACAL}
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* 500VA OR 250VA
* SOLID STATE

* HIGH STABILITY
* ROBUST

* VERSATILITY

* RELIABILITY

* SINUSOIDAL

Reliable Frequency & Volitage Stabilization

The efficent operation of sophisti-
cated electrical and electronic equip-
ment is, in many instances, depen-
dent upon an electrical supply which
is stable in both frequency and vol-
tage.

In many countries and even in
“the United Kingdom during periods
of heavy demand, the variation in the
frequency and voltage is sufficient to
introduce errors and the malfunction
of such items as Recording equipment
etc. Likewise, in certain areas, the
only source of supply is from a
Generator, the output of which can
vary considerably when different

loads are imposed. This has precluded’

the use of a wide range of equipment
in many countries. Voltage Stabilizers
are readily availahle but these do not
stabilize the frequency of the supply
which, in many instances, is essential.

The CINTEC FREQUENCY &
VOLTAGE STABILIZER provides
the answer to both these problems

When the supply frequency is fluctuating
wildly, between 45Hz and 65Hz and the vol-
tage by more than 10% the output from the
Stabilizer will not vary more than .01% from

50Hz or 1%. in voltage, even when different

loads are imposed.

Used by Government establishments, oil
rigs, hospitals, police, video and electronic

sindustry, shipbuilders etc, for a wide range of’

applications including video systems, medical,
frequency conversion, navigational aids and
.sound recording systems.

The CINTEC FREQUENCY & VOLTAGE
STABILIZER is also available for supplies of
100-125 volts, 45-65Hz with an aiternative
output of 50Hz or 60Hz at 115 volts or 230
volts and as a dual frequency model with a
switchable output of 50Hz or 60Hz.

The Stabilizer may aiso be used as a frequency
converter. For example, the supply to it can be
any frequency between 45-65Hz and the
output can be switched to either 50Hz or 60Hz.

Applications for the use of CINTEC
FREQUENCY & VOLTAGE STABILIZER are.
more numerous than can be listed. Therefore, if
you have a supply problem, contact CINTEC
LIMITED whose engineers will be only too
.pleased to assist.

SPECIFICATION
INPUT 100-125 volts or 200-250 volts at’
45-65Hz. 4 L
OUTPUT 115 volts or 230 volts.
RATING 500VA or 250VA
STABILITY Voitage + 1% No foad to full load—

Frequency + 0.01% No load to full load

FREQUENCY 50Hz or 60Hz. Single or dual

versions ’
" WAVEFORM SINUSOIDAL -

DISTORTION 2%

AMB TEMP _ —20°C 0 +40°C ~

COOLING Fan Coded

DUTY . Continuous .

DIMENSIONS 432 (W) x 196 (H) x 508mm (D)
(17" x 7% x 20")

WEIGHT 45 or 30Kg unpacked

CONSTRUCTION -Cabinet or rack mounting .
TERMINATION

" 'NATO CODIFIED
24V DC Inverter : .
In addition to the A.C. operated models, a 24v
D.C. INVERTER Stabilizer is available’ which

operates from a heavy duty 24 volt battery and

has output ratings similar to the A.C. models.

This type of Stabilizer is particularly suitable for .
mobile operation.

»Cannon Cannectors at rear of case

Cintec Ltd., Wandle Way, Mitcham, Surrey CR4 4NB, England. Tel: 01-640 2241. Telex:

946177

Name

Detailed Specification and Brochure - Available Post Coupon or Telephone/Telex I

Position

Compény

Address

WW5

— CINTEC LID |

Wandle Way, Mitcham, Surrey CR4 4NB. England. Telephone: 01-640 2241 Telex: 546177

WW—019 FOR FURTHER DETAILS
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at SONIC SOUND AUDIO
BRITAIN'S No.1 "

AUDIO STORE

Sonic Sound, the premier home
entertainment store have now added
yet another big name in the field of
sound equipment to further enhance
their prestige in London's centre of
the audio/visual and Hi-Fi field in
Tottenham Court Road.

Eddystone, at the top of the tree
since short wave began, have now
appointed Sonic Sound Audio as sole
retail distributors in the United Kingdom

Anyone even contempiating
purchasing short wave equipment, be
they looking for the best possible
available for their Embassy, press
department or home use, should visit
or contact Sonic where they will be
able to view and listen to the most
comprehensive range of the (atest
short wave equipment on the market
today.

Listen and choose in comfort at
Britain's most up-to-date air
conditioned sound demonstration
studios. Full ranges of Hi-Fi, Video

o ’ equipment, In-car gnd portdbles, etc..
L y from all leading manufacturers: B & O,
‘S » . .‘. L . ¢ Sanyo, Sony, Hitachi,
» % v 2% 3 Pioneer, JV.C.. S

@f)mﬁ”i”'é’%bm AUDIO Eddyslone_ rumgane

248-256 TOTTENHAM COURT ROAD LONDON W1 TEL: 01-637 1908

= AR LA S aricand
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he M80-MC 80 column printer
romMannesmannTally

Higher reliability, longer life, faster operation...that’s  Field service agreements available from our own
the M80-MC. nationwide maintenance o_rganisation. _
It may cost just a little more than some “personal % Options include:- 16.5 c.p.i. condensed print,

computer” printers, but it offers a whole lot better 9 x 9 matrix, 96 ¢. set, serial interface, etc. ‘
value. Applications assistance is only a ‘phone call away.

Wh th h int toahaltinth
midgrlleoof : rh%a?ri%%fl?l%aecri?t%zrﬁar? naesria;lnn Tael ly @ M AN N E S M AN N ’
M80-MC carries on. It's a proven, 200 c.p.s. T A L LY

bi-directional printer which is based on micro-
processor electronics—hence the low price. -

%k 80 column, 200 c.p.s., bi-directional, 7 x 7 matrix Send coupon for more details.
(64 character UK. set). Tally Limited, Tally House,
* Industry standard parallel interface—compatible 7 Cremyll Road,
with all popular microcomputers. Reading, :
* Simple DIY installation. Berks.RG18NQ.

* Only £995 + VAT (includes Securicor delivery).
k 12 month comprehensive Warranty (return to
factory); fixed price repair service thereafter.

& IEA-ELECTREX @@
International Electrical Electronic and Instrument Exhibition

The third International Electrical, Electronic and Instrument Naturally enough, IEAELECTREX '80, the only internationally —_———— e — ————
Exhibition will once again prove to be a unique point of contact for recognised event for the electrical and electronic industries in the r;‘lease send me furtherinformation on IEA-Electrex'80 _|
specifiers, buyers, and indeed anyone interested in the future of UK, will have an internationally recognised venue—-Birmingham's |
the industry. Nafional Exhibition Centre. .

Over 1,000 different exhibiting companies covering just Here, in the heart of the country, facilities for visitors are | |
about everything electrical and electronic. From heavy power unrivalled. Excellent communications, accommodation and o
production equipment, coil wnndln% machinery, insulation and entertainment make a fitting location for this shop window for the | |
lighting ....to electronic test, control and measurement instruments,  British and mternatlonal electrical and electronic industries. | - é _—— |
general and sophisticated. Electnc vehicles and allied equipment ... Make sure you're there And make some positive contacts at 4 :
to scientific and laboratory instruments. Transformers ....to IEA-ELECTREX "80. | . I
oﬂozlectromc devices. Electrical and electronic components of * IEAELECTREX '80. Together, they mean business. l I
all kinds ; "

g T Sy Send to: Print Services Department, IEA-Electrex '80,

To help you locate specific iterns, the highly successful National Exhibition Centre Birmingham, || industrial & Tade Fa Ltdp ex'80 I
computer enquiry service will once again be operating; providing an ustrial & Irade rarsLid,
instant read-out of exhibitor and product information, as well as the Eng|and 25 29 February 1980 | Radcliffe House, Blenheim Court, |
specific location, based on the visitor's particular enquiry. O h _\ Solihull, West Midlands B31 2BG.

! fAshan ad?.tll?;;"laé )t(>08néjs ;[100| visitars W|III tl;e able totrans(fjer penlng ours: @ Tel: 021-705 6707 |
ree of charge, to the International Pneumatics an: 2 L / ;i ’
Hydraulics Exhlbmon 0930 1800 hrS. dally' "’“‘m:" T‘”_e{-'3_3_797_3-__ TS —— Y _J

Nehnltiaton. com. -

-y



3 WIRELESS WORLD, JANUARY 1980

Eddystone EC958/7
| for arduous environments

This ruggedized version of the
famous Eddystone 958 Series of
high-grade professional receivers
is fitted with anti-vibration

mounts and drip-proof cowl. It
covers 10kHz to 30MHz, with 1Hz
digital readout and 4Hz stability
.under rigorous conditions of service.
This receiver is ideal for general
communication use, network
monitoring, surveillance, military,
mobile and shipborne installations.
It is also available in standard form
for bench or rack mounting.

Eddystone Radio Limited

Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England
Telephone : 021-475 2231 Telex : 337081

A GEC-Marconi Electronics Company

WW — 006 FOR FURTHER DETAILS

TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS — |

STEREO A ‘ POWER AMPLIFIER KIT. The kit includes all metatwork, heatsinks and hardware to houss'
'PRE-AMPLIFIER MODULE any two of our power amp modules plus a power supply. It is contemporarily styled and its

quality is consistent with that of our other products. Comprehensive instructions and full-
back-up services enable a novice to build it with confidence in a few hours.

PRE-AMP KIT , |
This includes all metalwork, pots, knobs, etc., to make a complete pre-amp with the CPR1(S} :
madule and the MC 1(S) module if required.

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

Following this stage is the flat gain/balance stage to bring tape, tuner, etc. up to power amp.
signal levels. Signal to noise ratio 86dB; slew-rate 3V/uS; T.H.D. 20Hz—20kHz< 008% at POWER AMPLIFIER MOOULES POWER AMPKIT .. .. .. £35.03
any level. CE 608 60W/8ohms 35-0-35v

CE 1004 100W /4 ohms 35.0-35v PREAMPS :
CE 1008 100W /8 ohms 45.0-45y . . These are available in two versions —
CE-1704 170W/4 ohms 45.-0-45y . . one uses standard components. and

F.ET. muting. No controls are fittéd. There is no provision for tone controls. CPR 1 size is

138x80x20mm. Supply to be * 15 volts. T the other {the S), uses MO resistors
P CE 1708 170W/8 ohms 60-0-60v
where necessary and tantalum capaci-

MC 1 — PRE-PRE-AMPLIFIER. Suitable for nearly alt moving-ceil cartridges. Sensitivity Eosnowgl.cmw:n suPErl.lEs ;;':‘1, Prry
70/170uV switchable on the p.c.b. This module brings signals from the now popular low PS1 for 2xCE 608 or TXCE 1004 ... .. .- i
output moving-coil cartridges up to 3.5mV (typical signal required by most pre-amp disc g:gg :g: %:SE :8333; f:éé(iE7828 g g§R11§ 2:;:;
inputs). Can be powered from a 9V battery or from our REG 1 regulator board. CPS4 for 1xCE 1008 MC 1S . £33.17

CPSS 1 for 1xCE 1708 o
X02:X03 — ACTIVE CROSSOVERS. X02 — two way, XO3 — three way. Siope CPS6 for 2xCE 1704 or 2xCE 1708 4 Qg;lVE CROSSOVERS e

d - & PO I A S e b
24dB/octave. Crossover points set to order within 109 HEATSINKS X0 I £23.56
r Lightduty, 50mm, 2C/W .. ..., ... . . . . .

REG 1 — POWER SUPPLY. The.regulator module, REG 1 provides 15-0-15v to power the I\zdiun‘: ;owe:',":‘OOmm, Tac/w . POWER SUPPLY
CPR 1 and MC 1. It can be used with any of our power amp supplies or our smali transformer Disco /group, 150mm, 1-1 C/W . . . . €3, REGH £6.90 TR6 £1.97
TR 6. The power amp kit will accommodate it. Fan, 80mm, state 1200r240v .. ... .. . .. ' £19.70 3

Fan mounted on two drilled 100mm heatsinks PRE-AMP KIT £38.07

y 2x4 C/W, 65 max. with two 170W e
q isti 2 B Modu s M R - - - P BRIOGE ORIVER, B
POV_VER AMPI_.IFIER S. [twould be pomﬂes_s to list in so small a space the numbgr of recording s £31.05 Obtain up to 340W using 2x170W
studios, educational and government establishments, etc., who have been using CRIMSON THERMAL CUT-OFF, 70°C d this modul
i . A . A p h L70°C L, £1.54 amps and this module.
amps sa_;:facwrnlyforqurte some time. We have a reputation for the highest quality at the lowest B A 5 £5.75
prices. The power amp is available in five types, they all have the same specification, T.H.D. \
typlcally_.011$€6:gyf|rwwer 1kHz 8 ohms T1.D. insignificant, slew rate limit 25V /uS; signal to c RI M so N E LE KTRI K
noise ratio . requency response 10Hz-35kHz. — 3dB; stability unconditional, protection 1A STAMFORD STREET, L
3 1 A v d ¢ . LEICESTER LE1 8NL. Tel. {0533) 553508
drives an | X ) - 1 L
y load safely; sensitivity 775mV (250mV or 100mV on request), size 120 x 80-2.5mm. U.K. — Please allow up to 21 days for delivery
POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL Al prices shown are UK only and include VAT and post. COD 90p extra. 10U limit. Export is no problem, please write
transformers only 50mm high with a 120-240 primary and single bolt fixing (includes g“p;ciﬂcq;ole. SI:NF! l;rsedSAa’ﬂ'"Gles"Aal:LonaéHeplv Coupons for detailed information.
A i i ifi istributors: Down Hi-Fi & Video Centre, ey Street, Bangor, N. Iretand. Badger Sound Services Ltd., 46 Wood
capacitors/ bridge rectifier). Streei. Lytham St. Annes. Lancashire FY8 1QG, g g
WW—035 FOR FURTHER DETAILS
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Tod...90%

testing..testing

Avo produce animpressive
range of servicing instruments
for on-site and work-bench use.

1. Thereisthetried and tested
Avometer 8, with overload protec-
tionand a robust centre-pole
movement resisting all the knocks of
on-site work. It is just one of a com-
plete range of portable multimeters.

2. Thenthereisthe
Avoscope A101, a portable, mains
operated dual channel10 MHz
oscilloscope -a low cost instrument
offering an accuracy of £5% that
is simple touse.

3. Also, Avo offer a choice of
AM or AM/FM Sighal Generators
with variable outputs, providing _
accurate repeatable attenuation.

Avo quality is built on many
years of experience. If you'd like
more detailed information about the
range, contact your nearest Avo
Appointed Distributor, or ask Avo.

W0

Youli never meet a better meter

AvolLimited,

Archcliffe Road, Dover,

Kent CT17 9EN.

Tel: 0304 202620 Telex: 96283

mL, Thern Measurernent & Components Divigon

- WW — 055 FOR FURTHER DETAILS

11




WIRELESS WORLD, JANUARY 1980

12 .
l Please send me the books ticked. | enclose £ plus £1.15 P&P
- DATA BOOKS
O TT.L. Data £5.00 7 Linear Control Data £2.50
0 Interface Circuits Data £3.50 [ Optoelectronics Data £3.50
FAc T (1} Power Semiconductor Data £3.20
|

[ Transistor and Diode Vol. | £3.50
OTHER T.I. BOOKS
[ Optoelectronics Theory and Practice £7.50 I
0 Semiconductor Circuit Design Vols. | to IV £6.50 each
O Volume V £7.95
O Understanding Solid State Electronics £1.20
00 Understanding Digital Electronics £3.50 i
The invention of the silicon chip by Texas Instruments, turned O Software Design for Microprocessors £12.00 ]
science fiction into science fact overnight. That was in 1965, but [0 9900 Assembly Language Guide £4.00 \ ‘ I
only now is the full potential of the ‘chip’ being realised.
Texas Instruments offer you 14 years of extensive research
-and development in the form of data and reference books that
will enable you to get the very best from their micro-miracle.
Whether it's your business or hobby, anyone interested in
micro-technology will find these books invaluable.
Get the real facts from the inventors of the ‘chip! ©

00 9900 Family Systems Design £8.00

0 Calculating Better Decisions (SR51-I1) £5.00

O Calculator Decision Making Source Book (TI-51 /1) £5.00

O Calculator Analysis for Business and Finance (T!-42 MBA) £7.00
00 Sourcebook for Programmable Calculators {T1-58/58C/59) £11.45

TI-59 PAKETTES )
Each pakette contains complete listings of programmes suitable
for use with the Tl Programmable 59 calculator £5.95 each

[7 O Electronic Engineering O Oil/Gas/Energy
O Black Body Radiation O Printer Utility
O Astrology O Programming Aids
[J Marketing/Sales 0 Fluid Dynamics
0O Mathematics [ 3D Graphics
TEXAS l NSTR UMENTS O Production Planning O Lab Chemistry

0 TI-59 Fun (Games Pakette)

Texas Instruments Ltd, Supply Division,
MS21, Manton Lane, Bedford Tel: 0234 67466

Slough: 186 High Street, Slough, Berks. Tel: 0753 70531

ADDRESS

NAME I

Manchester: Knightsbridge Mall, Arndale Centre, .
Market Street, Manchester. Tel: 061-832 6238 I BN I A .

WW — 010 FOR FURTHER DETAILS
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A range of 3" digit LCD multimeters
offering high precision and extended
battery life. All feature 0.5” LCD read-out
with ‘battery low’ warning, inputs -
protected against overloads and tran - \o
sients, Auto- polarity, Auto-zero, rugged
ABScasesanda full 1-year warranty.

The LMM-200 is a compact handheld
multimeter with 0.5% basic accuracy and 15 N .
different ranges. It measures voltage from ' LMM-200 A
0.1mV to 500V, current from 0.1uA to : LMM-2001 | 44.95| 1.00 | 6.89 [ 52.84
g Gmps, and resistance from 0.1 to LMM-100 | 69.95 | 1.50 [ 10.72 | 82.17

. TESTLEADS | 1.95| 025 | 033 | 253

The LMM-2001 is an identical = —/
instrument but with 0.1% basic accuracy.

The LMM-100 has an adjustable
handle, a 2,000 hour battery life and is ideally
suited to field or bench use. It measures
voltage frorm-0.1mV to 1KV, current from
0.1uAto 2 Amps, and resistance from 0.1.0
to 20M 1. 0.1% basic accuracy.

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon, Essex.
Telephone No: Basildon (0268) 727383

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

Please send me Data O
LMM-100 £82.17 O LMM-200 £41.34 0 LMM-2001 £52.84 0J TESTLEADS £2.53 O

Name
Address

Tel. No.

amme

l enclose cheque/P.O. value

‘--‘----------é’-

WW — 051 FOR FURTHER DETAILS
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4-DIGIT DDD'S FOR LCD'S.

BCD DATA
INPUT

DIGIT SELECT

4-DIGIT LCD/LED
HEXADECIMAL/CODE B
DISPLAY DECODER
DRIVER

DOWN GOES THE COMPONENT COUNT.
As a leader in monolithic Display Decoder Drivers
(DDD), Intersil pioneered the “Driver on a Chip”
But, we’re not resting on our laurels. We’re making
more and better DDD’s. Less expensively. The
ICM7211 (LCD) and ICM7212 (LED) Display
Decoder/Drivers are two good examples.

ONE CHIP FROM LOGIC TO DISPLAY.

The ICM7211 is simply the best 4-digit LCD
driver available today. uP-controlled or multiplexed
BCD input. Hexadecimal (0-9, A, B,C,D,E, F)or
Code B (0-9,—,E,H, L, B BLANK). It requires no
external logic to drive four digits. The segment
outputs of ganged chips can be directly slaved to
the backplane. And, a complete on-board back-
plane oscillator eliminates the need for any external
components. LED Displays? Specify the ICM7212
for non-multiplexed LED display and get a bright-
ness control with a single potentiometer, no RF

interference, and typically 8mA DC per segment
at full brightness. -

e biataideeon

SMARTER.CHEAPER. MONOLITHIC.
FROM INTERSIL. NATURALLY.

LOW POWER CMOS DDD’S.

Today, Intersil offers a complete family of counters,
timers and display drivers in low-power MAXCMOS"™
Monolithic circuits that reduce your component

count, power requirements and design time. At a
cost that helps you think CMOS.

COMPARE PRICE AND PERFORMANCE.

OUTPUT INPUT .
ORDER PART NUMBER EO0E CONFIGURATIONS  PRICE
ICM7211IPL =~ HEXADECIMAL MULTIPLEXED 4-BIT
LCD ICM7211AIPL  CODEB aa
DISPLAY ]CM7211MIPL ~ HEXADECIMAL MICROPROCESSOR '
ICM7211AMIPL CODE B INTERFACE
ICM7212IPL HEXADECIMAL MULTIPLEXED 4-BIT
LED ICM7212AIPL  CODE B i 257
DISPLAY [CM7212MIPL ~ HEXADECIMAL MICROPROCESSOR
ICM7212AMIPL CODE B INTERFACE
*100 + price

COUNT ON US.

Whatever your display or counting problem, there’s
probably a better, simpler solution available from
Intersil. For complete information on the ICM7211/
7212, call your Intersil Sales Office, Franchised Dis-
tributor, or, return the coupon below.

U.K. SALES OFFICE

Intersil, Snamprogetti House, Basing View
Basingstoke RG21 2EE, Hants.

U.K. DISTRIBUTORS \

Macro Marketing Ltd. 396 Bath Road, Slough, Berks.

Tel: Burnham 63011

Tranchant Electronics (U.K.) Ltd. 61-63 London Road,

Redhill, Surrey. Telephone: Redhill 69217 Telex: 8953230 TRELEC G
Rapid Recall Ltd. 46-50 Beam Street, Nantwich, Cheshire CW5 5L].
Tel: Crewe 626061 Telex: 36329

Rapid Recall Ltd. Soho Mills Industrial Park, Wooburn Green, Bucks.
Tel: Bourne End 24961 Telex: 849439

Andis Components Ltd. Etwall Street, Derby. Tel: Derby 363296

D S S S D S S S S S S S G S D GED D G SED GED S G S S G e G SED S =

INTERSIL

Intersil, Snamprogetti House, Basing View
Basingstoke RG21 2EE, Hants.

Send me everything I'll need to know about the
ICM7211/7212 DDD's.

Send me literature on your family of
display driver/counter/timer circuits,

Name

Company
Address

Tel.:

WW — 024 FOR FURTHER DETAILS
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If QUAD amplifiers
are so perfect,
why does it still
. sound better
1nthe concert hall?

In real life, the sounds from all the instruments
and sometimes parts thereof are independently
radiated and so are not ‘phase locked’ together nor
are they subjected to common eigentones.

These mutually incoherent wavefronts are
subjected to tiny but important reflections at the pinna
and finally end up as just two channels representing
the pressure at the two ear drums. It is not possible to
achieve this transfer accurately by means of
loud-speakers or headphones however good these
components may be.

Nevertheless with good amplifiérs and
loudspeakers (and on those occasions when the
people at the recording and transmitting end get it
right) a musical experience can be achieved which is
extremely satisfying and one of the greatest pleasures
of our time.

For further details on the full range of QUAD
products write to: The Acoustical Manufacturing
Co. Ltd,, Huntingdon, Cambs. PE18 7DB.

Tel: (0480) 52561.

for the closest approach

tothe original sound
QUAD is a registered Trade Mark

1278

WW—027 FOR FURTHER DETAILS
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| Type AD12 - AD24 (llustrated) GUARANTEE
TYPES AVAILABLE 3 ) \
‘MODEL NO. AD12 AD24 AD2412 | "~ ADVO30
OUTPUT CURRENT 8amp | 8amp | i6amp 5 amp
NOMINAL OUTPUT ;5 24 g 12 0to 30
VOLTS Fully variable

. ek, - and metered

INPUT VOLTS 15-230-250(115-230-250:| 24DC | 115.230.250
_TOLERATED 50 cyclesa/c |50 cyclesa/c: 50cyclesa/c ‘
MAINS : y 5
VARIATION ) R 7 L%
-~ PRICES )
1off —AD 12-AD24 . ... .. £68.50 1 off — ADVO30 __
IRCHESAD AR S £54.00 '£118.00

WIRELESS WORLD, JANUARY 1980

REGULATED
POWER SUPPLIES

Protection:

Al models internal '
foldback, overload,
thermal and short
circuit protected,
Fully fused.

2.YEAR

SOUTHERN ELECTRONICS

6 WESTCLIFF ARCADE, RAMSGATE, KENT
TEL. THANET (0843) 57888

WW — 042 FOR FURTHER DETAILS

ORGAN and PIANO
KEYBOARDS

Price
inc. VAT P&P
4-OctaveC-C ... ..... . .. .. £32.20 £2.75
5-OctaveC-C ... ...... . .. . £34.50 £2.75
5-Octave F-F . ... ... .. .. £34.50 £2.75
6-OctaveCC . ... ....... .. £36._80 £3.00

DALSTON ELECTRONICS
40a Dalston Lane, Dalston Junction
London, E8 2AZ Tel: 01-249 5624

NeN A REALLY RELIABLE |

READY CIRCUIT TRANSISTOR TESTER

PIP ' THAT WORKS!

- Provious Testors have hoen 100 sasily fooled by low shust

1DEN 1ICA Wmpedances resulting in faise alarms ox perfectly seund
transistors. Dasigned for fast IN-CIRCUIT testing the new
DATONG DATEST 2 tusts tranaisters. FETS SCRs and Triscs
oven when shunted by resisters sx low az 20 ohms!
Astomatic MPN/PNP indicatisa. Toslprosi thres-LED display.
and wigue test probes aliew a very high rate of tastiog sven
by uskilled wsers. Very computitive price includes probes

* __and the BATEST 2 is availabia from stock. Full data shest fres
on roquesi, ONLY £45 COMPLETE + 15% VAT.
Total Prica £51.75 inc. VAT & P&P.

y DATONG ELECTRDNICS LIMITED

D Spence Mills, Mill Lane, Bramley
: Leexs LS 13 3HE
B Teiophone: Pudsey (0532) 562481

WOLAS 65T

AL~ LANP |

WW — 043 FOR FURTHER DETAILS
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CATALOGUE

10

Ready early December

Our computer has already
selected thousands of our

customers to whom our
new catalogue has
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