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creasing involvement with his
technology and introduces the
special feature '‘Radio and
electronics into the ‘eigh-
ties"".
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HM307

Hameg the name for quality, performanee and
value in OSCILLOSCOPES. Advanced design
optimising the use of both integrated ecircuits and
diserete components ensures reliability.

Just a glanee at the specifieation ehart will
make you want to know more.

HM 307 Single Trace DC-10 MHz, 5 mV/cm

Plus built in Component Tester £149
HM 312 Dual Trace DC-20 MHz, 5 mV/cm

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

Dispiay £250
HM 412 Dual Trace DC-20 MHz, 2mV/cm

Sweep Speeds 40 ns - 2 s/cm and Sweep
Delay £350

HM 512 Dual Trace DC-50 MHz, 5 mV/cm
Sweep Speeds 20 ns - 5 s/cm plus Sweep
Delay £580

HM 812 Dual Trace DC - 50 MHz, 5 mV/cm
20 ns - 5 s/cm, Sweep Delay and Storage £1325

We may be a new name to yon, but eaeh instra-
ment is backed by over 21 years experienece in
oseilloscopes.

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

All prices UK list exc. VAT.

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

LEVELL OSCILLATORS

FREQUENCY 1Hz to 1MHz in 12 ranges.
0 to 1% fine control on TG200DMP.
ACCURACY *1.5% *0.01Hz up to 100kHz.
+ 2% up to 1MHz.
SINEOQUTPUT 7Vr.m.s. down to <200pV with Rs =
600Q.
DISTORTION <0.05% from 50Hz to 15kHz,

<0.1% from 10Hz to 50kHz, <0.2%
from 6Hz to0 1 50kHz, < 1% at 1Hz and

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 output
A = SYNC INPUT *+ 1% freq. lock range per volt r.m.s.
L st "'.:f,,(, Ty 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

(L KC osCutarom T Tormaom FREQUENCY 3Hz to 300kHz in 5 decade ranges.
¢ T— . ACCURACY +2% *+0.1Hz to 100kHz.
- Increasing to * 3% at 300kHz.
SINE OUTPUT 2.5V r.m.s. down to <200pV
DISTORTION <<0.2% from 50Hz to 50kHz.

< 1% from 10Hz to 200k Hz.
SQUARE QUTPUT 2.5V peak down to <<200uV.

SYNC. OUTPUT 2.5V r.m.s. sine.
METER SCALES 0/2.5V & —10/+10dB on
TG152DM.
SIZE & WEIGHT 260 X 130 X 180mm. 3.4kg with
batteries.
i z TG152D TG152DM
—— Without £7 4 With £92
i meter meter
FREQUENCY 0.2Hz to 1.22MHz on four decade
controls.
ACCURACY * 0.02Hz below 6Hz.
= —e + 0.3% from 6Hz to 100kHz.
M X (o B A .
- e X SINE OUTPUT 5V r.m.s. down to 30uV with Rs =
® o @ 600Q.
DISTORTION <0.15% from 15Hz to 15kHz.
<0.5% at 1.6Hzand 150kHz.
METER SCALES 2 Expanded voltage and —2/ +4dBm
SIZE & WEIGHT 260 X 180 X 180mm. 5.4kg.
TG66B TG66A

o £249 . £260
model battery model

Prices are ex works with batteries. Carriage, packing and VAT
extra.

Optional extras are leather cases and mains power units.
Send for data covering our range of portable instruments.

' MOXON STREET, BARNET, HERTS., EN55SD.
Ev E L ELECTRONICS LT0. TEL: 01-449 5028/440 8686

WW—028 FOR FURTHER DETAILS




Quantum Electronics

THE LATEST AND BEST SOURCE
OF SUPERFI AUDIO EQUIPMENT

Although we may ‘be a new name to you our pmdums use refinements of curcunry 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 below we can supply ready
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
see what you want please enquire.

‘STATE OF THE ART’ PRE-AMP

Undoubledly the best pre-amp on the market,,
itis supplied ready built, not m 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 overload
(40dB) and low noise (70dB mag). It is
attractively finished in black and is also
‘available in a special version to cater fot,
moving-coil cartridges.

Cl (magj- '€67.85  CSI (mains supply kit): £10.13
Cimc {m-coil): .. .£73.10 Module (trade and export only): £47.25, £51.60 (mconl)

‘DOMESTIC’ POWER AMP KITS

-

@

Cupmm Emcuowes on

Styled and finished to match the Cl, they are
G IonoA RSB h Bovzé‘;ﬂs, sxaphed with ready built and tested pcbs and
require only simple assembly and point-to-
point wiring of power transistors, supply, etc.
in this way the possnbvlnv of errors and
P4: Stereo 2x1 1OW/BQ . £99.48 subsequent demage is drastically reduced. The
P5: Mono 1 x 150W/BQ. 260W/ performance, again, is second to none in this
30 '£103.24 magazine, with ultra low thd <.006%. 1k,
P6: Mono 1 x 250W/BQ  £112.35 10W) and fast slewing contributing to their
Also available ready built POA _established exceptional subjective qualities.

‘SLAVE TRAY’ & RACK MOUNTING KITS

P2: Slereo 2 x 45W/80, 65W/40
...... . £79.35
P3: Mono 1x130W/80 . £83.32

-8 - These kits are designed to cope with sustained
ST1: Mono 1 x 55W/BQ, 80W/40 high levet use, for which the domestic kits are
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Mlcrocomputers 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 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

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, tlowcharting, functions, REM and
documentation; INPUT. IF . . . TEN, GO TO; limitations of computers, problem
definition. .

Book 3 Compilers and interpreters; loops, FOR . .. NEXT' RESTORE, debugging,
arrays; bubbles 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.

.................. 49.45 not suitable. The same high performance
ST2: Stereo 2 x 45W/8Q, 85W/40 circuitry is used with the' power transistors
............ . £65.55 mounted on substam-al external hea(slnks
ST3: Mono 1 x 130W/8Q £63.94 The “slave tray” is the bare bones of a power
S$T4: Stereo 2 x 110W/8Q £93.61 amp and comprises a simple plain fi
STS Mono 1 x 150W/BQ, 260W/ chassis, tested amp pcbs and transistors,
............. £79.74 heatsinks and power supply. No specific
STS Mono 1x250W/8BQ  £86.25 connectors are supplied to allow flexibility of
Plain lid . £4.23 application. You can mount the slave tray in
Black lid : . £7.68 your cabinet or use our plain or black lid t¢

achieve a match with our pre-amp. The slave
RACK MOUNTING KIT: tray forms the basis for the rack mounting kits
Slave tray (state which) plus £15.41% which add a black lid and heavy guage 3% ins
Also available ready-built . . . POA black front. Low field toroidal transformers are .
used and there is spare room for extra circuitry
if required. We stock a range of connectors for
.Your gonvenience.
A\]

MODULES: UP TO 250W r.m.s.

These modules are available 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 compemlve
quantity discounts. The module illustrated is a medium
- duty 260W rms type using 4 of the latest Japanese
“'super’” power transistors.

EXPORT: We can deal efficiently with orders to any country. Please write with your
specific requirements for a quote by return. All power amps can be wired for 1 10v mains.
INFORMATION: Betore ordering any of these or competitors’ products, why not send
for our detailed information? Large SAE or dollar bill please.

All prices shown are inclusive and all power ratings are real RMS watts, uniike 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 ofter 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

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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" Cambridge Learning Enterprises

Ll
i

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
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.

tBag:Je'; 2 AND, OR, NOR and NAND gates and inverters; Boolean algebra and truth
Book 3 Positive ECL; De Morgans Laws; designing logic circuits using NOR gates.
Book 4 R-S and J-K flip tlops; 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-INSTRUCTION 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 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 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 £..... .
Please charge my {*delete where applicable}.
*Access/Barclaycard/Visa/Eurocard/Mastercharge/ Trustcard

Diners Club

Book 1 Octal, hexadecimal and blnary 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 5 Structure of calcuiators; keyboard encoeding; 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.

Accountno .. .......

Signature.............oooen

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 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.

Name ..... A T S—

Address .............. . WS ........E=.8

Cambridge Learning Enterprises,-Unit 36, Rivermill Site
FREEPOST, St. lves, 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 recording to be able to
replay a selected portion of tape to find out what was said by who, to whom . .. 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
speed for a pre-selected time signal and automatically initiate replay at that time.

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 clways onthe right track

Racal Recorders Limited, Hardley Industrial Estate, Hythe, Southampton, Hampshire, S04 6ZH, Telephone: 0703 843265, Telex. 47600
" WW — 022 FOR FURTHER DETAILS

l" . Ry ©

N
And for providing
precise time signals
every 10 seconds for
recording onto magnetic

tape: the International
Timing Unit.

RACAL]
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* 500VA OR 250VA
* SOLID STATE

* HIGH STABILITY
* ROBUST

* VERSATILITY

* RELIABILITY

* SINUSOIDAL

Reliable Frequency & Voltage 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.

gc\NTEG \ e

The CINTEC FREQUENCY &
VOLYAGE 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

industry, shipbuilders etc, for a wide range of’

applications including video systems, medical,
frequency conversion, navigational aids and

.sound recording systerus.

The CINTEC FREQUENCY & VOLTAGE
STABILIZER is also available for supplies of
100-125 volts, 45-65Hz with an alternative
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 also 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.

)
A DR AR Q)
L 1] UDRL
DEORECORL
) '
L‘.I‘
." L]
i ' [N K

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 voits or 200-250 vofts at
45-65Hz
OUTPUT 116 volts or 230 voits

RATING SO0VA or 250VA

STABILITY Voltage + 1% No load to full load—
Frequency + 0.01% No foad to full ioad

FREQUENCY 50Hz or 60Hz. Single or dual
versions

WAVEFORM SINUSOIDAL

DISTORTION 2%

AMB TEMP —20°C to + 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 Connectors at rear of case

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

946177

r_—————__-—__——__—ﬁ1

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

Position
Company
Address_ .

|~ CINTEC LTD !

Wandle Way, Mitcham, Surrey CR4 4NB. England. Telephone: 01-640 2241 Telex: 946177
L——————————————————

WW-—019 FOR FURTHER DETAILS
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A professional printer-

X2 MANNESMANN

at SONIC SOUND AUDIO
BRITAIN'S No.1 R

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 distributorsin the United Kingdom

Anyone even contemplating
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 latest
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
equipment, In-car gnd portdbles, etc..
from all leading manufacturers; B & O
Sanyo. Sony, Hitachi,
Pioneer.JV.C. .

'OOOO

@()0(“‘

THE COMMUNICATION CENTRE I

ONiC SOUND AUDIOETTEE &

< &)

248-256 TOTTENHAM COURT ROAD LONDON W1 TEL: 01-637 1908 -NLELS IR eI T L oXe 1 s L A —_—

WW — 049 FOR FURTHER DETAILS



WIRELESS WORLD, JANUARY 1980

The M80-MC 80 column printer
from MannesmannTally

that's

Higher reliability, longer life, faster operation ...
the M80-MC.

it may cost just a little more than some “personal

computer” printers, but it offers a whole lot better

value.

When other cheaper printers come to a haltin the

middle of a heavy work load, the Mannesmann Tally

M80-MC carries on. It's a proven, 200 c.p.s.

bi-directional printer which is based on micro-

processor electronics—hence the low price.

* 80 column, 200 c.p.s., bi-directional, 7 x 7 matrix
(64 character UK. set).

* Industry standard paraliel interface—compatible

* Field service agreements available from our own
nationwide maintenance organisation.

* Optionsinclude:- 16.5 c.p.i.condensed print,
9 x 9 matrix, 96 c. set, serial interface, etc.

Applications assistance is only a ‘phone call away.

MANNESMANN
TALLY

Send coupon for more details.
Tally Limited, Tally House,
7 Cremylli Road,

g

with all popular microcomputers.
* Simple DIY installation.

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

Reading,
Berks.RG18NQ.

= |[EA-ELECTREX

International Electrical Electronic and Instrunt Exhibition

The third International Electrical, Electronic and Instrument
Exhibition will once again prove to be a unigue point of contact for
specifiers, buyers, and indeed anyone interested in the future of
the industry.

Qver 1,000 different exhibiting companies covering just
about everything electrical and elegtronic. From heavy power
production equipment, coil-winding machinery, insulation and
lighting ...to electronic test, controf and measurement instruments,
general and sophisticated. Electric vehicles and allied equipment .
to scientific and laboratory instruments. Transformers ...to
oIrIthq%ectronic devices. Electrical and electronic components of
all kinds.

To help you locate specific itemns, the highly successful
computer enquiry service will once again be operating; providing an
instant read-out of exhibitor and product information, as well as the
specific location, based on the visitor's particular enquiry.

As an additional bonus, too, visitors will be able to transfer,
free of charge, to IPHEX 80 -the International Pneumatics and
Hydrautics Exhibition

Naturally enough, IEA-ELECTREX '80, the only internationally
recognised event for the electrical and electronic industries in the
UK, will have an internationally recognised venue-Birmingham's
National Exhibition Centre.

Here, in the heart of the country, facilities for visitors are
unrivalied. Excellent communications, accommodation and
entertainment make a fitting location for this shop window for the
British and nntematlonal electrical and electronic industries.

Make sure you're there. And make some positive contacts at
IEA-ELECTREX '80.

IEA-ELECTREX "80. Together, they mean business.

National Exhibition Centre Birmingham,
England 25-29 February 1980
Opening hours:

OO o, caiy, B2 P,

Eehiton Orparenas /4

{_Pleasesend me further information on IEAElectrex'80 —-I

Company

Address

Send to:Print Services Department, IEA-Electrex 80,
Industrial & Trade Fairs Ltd.,

Radcliffe House, Blenheim Court,

Solihull, West Midlands B91 2BG.

| Tet: 0217056707
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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.
Itis 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 —

POWER
STERED e A?nvunzn
PRE-AMPL MODULE

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-ampl_iﬁer in the U.K. Th’
superiority of the CPR 1 is probably the disc stage. The overload margin is a superb 40dB, this
together with the high slewing rate ehsures clean top. even with high output cartridges
tracking heavily modulated records. Common-mode distortion is eliminated by an ynuspal
design. R.1.A.A, is accurate to 1dB; signal 10 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
any level.

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

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

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

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

POWER AMPLIFIERS. |t would be pointless to list in so small a space the number of recording
studios, educational and government establishments, etc., who have been using CRIMSON
amps satisfactorily for quite some time. We have a reputation for the highest quality at the lowest
- prices. The power amp is available in five types, they all have the same specification. T.H.D.
typically .01% any power 1kHz 8 ohms. T I.D. insignificant, slew rate limit 26V/ uS; signal to
norse ratio 110dB; frequency response 10Hz-35kHz. — 3dB; stability unconditional, protection
drives any load safely; sensitivity 775mV (250mV or 100mV on request), size 120 x 80-25mm.

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with a 120-240 primary and single bolt tixing {includes
‘capacitors/ bridge rectifier)

POWER AMPLIFIER KIT. The kit includes all metalwork, heatsinks and hardware to house
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-sp services enable a novice 1o bulld it with confidence in a few hours..

PRE-AMP KIT

This includes all metalwork, pots, knobs, etc., 1o make a complete pre-amp with the Cf’m(S)
module and the MC 1(S) module if required.

POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 35-0-35v .
CE 1004 100W /4 ohms 35-0-35v
CE 1008 100W/8 ohms 45-0-45v
CE-1704 170W/4 ohms 45.0-45v
CE 1708 170W/8 ohms 60-0-60v

TOROIDAL POWER SUPPLIES
CPS1 for 2xCE 608 or TxCE 1004 .
CPS2 for 2xCE 1004 or 2/4xCE 608
*CPS3 for 2xCE 1008 or 1xCE 1704
CPS4 for 1xCE 1008

CPS5 1for 1xCE1708 ...... ..
CPS6 for 2xCE 1704 or 2xCE 1708

HEATSINKS

Lght duty, 50mm, 2C/W . . .
Medium power, 100mm, 1.4 C/W
Désco /group. 150mm. 1-1 C/W
Fan, 80mm, state 120 or 240v

Fan mounted on two drilled 100mm heatsinks

2x4 C/W, 85 max, with two 170W
modules -

THERMAL CUT-OFF, 70°C

POWER AMP KIT €35.03
o PRE-AMPS
£25.96 These are available in two versions —
53"00 one uses standard components, and
) £33.l7 the other {the S), uses MO resistors
4 whera necessary and tantalum capaci-
tors.__
€16.56 CPR 1 £31.65
£18.80 MC 1 . £21.28
£19.75 CPR 1S €40.87
£17.12 MC 1S £33.17
£24.15
£25.53 ACTIVE CROSSDVERS
.X02 £15.16
x03 £23.58
£1.44
£2.35 POWER SUPPLY
. £3.08 REGI £6.90 TR6 £1.97
£19.70 g
PRE-AMP KIT £33.07
BRIDGE DRIVER, BD1
AFRss Obtain up to 340W using 2x170W
£1.54 amps and this module.

BD1 . £€5.75

CRIMSON ELEKTRIK

1A STAMFORD STREET, LEICESTER LE1 8NL. Tel. (0533) 563508
U.K. — Please atlow up to 21 days for delivery
All prices shown are UK onty and include VAT and post. COD 90p extra. £ 10U fimit. Export Is no problem, pisase write
tor specific quote. Send large SAE or 3 International Reply Coupons far detailed information,
Drstributors: Down Hi-Fi & Video Centre. 66 Abbey Street. Bangor, N. Ireland. Badger Sound Services Lid.. 46 Wood
Street. Lytham St. Annes, Lancashire FY8 10G.

WW—035 FOR FURTHER DETAILS
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1.2.3..

testing..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 allthe 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 channel 10 MHz
oscilloscope -a low cost instrument
offeringanaccuracy of £5% that
issimpletouse.

3. Also, Avo offer a choice of
AM or AM/FM Signal 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.

Avolimited,

Archcliffe Road, Dover,

Kent CT17 9EN.

Tel: 0304 202620 Telex: 96283

}- Thorn Measurement & Companents Division

Youll never meet a better meter

WW — 055 FOR FURTHER DETAILS
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12
'Please send me the books ticked. | enclose £ plus £1.15 P&P1
DATA BOOKS
O TT.L. Data £5.00 0O Linear Control Data £2.50 1
0O Interface Circuits Data £3.50 0O Optoelectronics Data £3.50
[0 Power Semiconductor Data £3.20
[ Transistor and Diode Vol. | £3.50
OTHER T.I. BOOKS
O Optoelectronics Theory and Practice £7.50
O Semiconductor Circuit Design Vols. | to IV £6.50 each
0O Volume V £7.95

0O Understanding Solid State Electronics £1.20

00 Understanding Digital Electronics £3.50

0O Software Design for Microprocessors £12.00

0 9900 Assembly Language Guide £4.00

0 9900 Family Systems Design £8.00

O Calculating Better Decisions (SR51-11) £5.00

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

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

TI-59 PAKETTES

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

O Electronic Engineering 0O Oil/Gas/Energy

0O Black Body Radiation O Printer Utility

O Astrology O Programming Aids

] Marketing/Sales O Fluid Dynamics

0O Mathematics [0 3D Graphics

O Production Planning O Lab Chemistry

O TI-59 Fun (Games Pakette)

The invention of the silicon chip by Texas Instruments, turned
science fiction into science fact overnight. That was in 1965, but
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’ o

TEXAS INSTRUMENTS

MS21, Manton Lane, Bedford Tel: 0234 67466 ABESS

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

Texas instruments Ltd, Supply Division, NAME I

Manchester: Knightsbridge Mali, Arndaie Centre, ‘
Market Street, Manchester. Tel: 061-832 6238 I B N I

WW — 010 FOR FURTHER DETAILS

PORTABLE
PRECISIO

A range of 3% digit LCD multimeters
offering high precision and extended
battery life. All feature 0.5” LCD read-out /g
with ‘battery low’ warning, inputs - /4
protected against overloads and tran -
sients, Auto- polarity, Auto-zero, rugged
ABS cases anda full 1-year warranty.

The LMM-200 is a compact handheld
multimeter with 0.5% basic accuracy and 15 v TOTAL
different ranges. It measures voltage from LMM-200 (3495 1.00 | 5.39 | 41.34
0.1mV to 500V, current from 0.1uA to LMM-2001|4495| 1.00 | 689 |52.84
2 Amps, and resistance from0.101 to LMM-100 [69.95| 150 [10.72]82.17
C IR o TESTLEADS | 1.95] 025 | 0.33 | 2.53)

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

The LMM-100 has an adjustable
handie, a 2,000 hour battery life and is ideally
suited to field or bench use. It measures
voltage from 0.1mV to 1KV, cument from
0.1uA to 2 Amps, and resistance from 0.1
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 [
LMM-100 £82.17 [0 LMM-200 £41.34 (0 LMM-2001 £52.84 O TESTLEADS £253 O

Name
Address

Tel. No.

| enclose cheque/P.O. value

__ /5'
~-------------
WW — 051 FOR FURTHER DETAILS '
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4-DIGIT DDD'S FOR LCD'S.

SMARTER.GCHEAPER. MONOLITHIC.
FROM INTERSIL. NATURALLY.

EAT

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.

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 NUMBEE  CODE_ CONFIGURATIONS PRICE
ICM7211IPL HEXADECIMAL MULTIPLEXED 4-BIT
LCD ICM721AIPL  CODE B _ 355
DISPLAY JCM7211IMIPL  HEXADECIMAL MICROPROCESSOR ’
ICM7211AMIPL CODE B INTERFACE
ICM72121PL HEXADECIMAL MULTIPLEXED 4-BIT
LED ICM7212AIPL  CODE B i o
DISPLAY 1CM7212MIPL  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.) Lid. 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

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.

WW 1/79

Company
Address

i
i
|
i
|
i
i
i
1
I Name.
|
|
i
i
|
|
]
|
i
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If QUAD amplifiers
are so perfect,

why does it still
“sound better
inthe 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 amplifiers 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. v

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

Tel: (0480) 52561.

QUAD

for the closest approach
tothe original sound
QUAD is a registered Trade Mark

1870

WW—027 FOR FURTHER DETAILS
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REGULATED
POWER SUPPLIES

Protection:

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

Typs AD12 - AD24 (llustrated) GUARANTEE
TYPES AVAILABLE

MODEL NO. AD12 AD24 AD2412 ADVO030
OUTPUT CURRENT 8 amp 8 amp 16 amp 5 amp
NOMINAL OUTPUT 4, 24 12 0to 30
VOLTS Fully variable

and metered
INPUT VOLTS 15.230-250(115.230-250'| 24 DC | 115.230-250
50 cycles a/c |50 cycles a/c S50 cyclesa/c

TOLERATED

MAINS %
VARIATION SN = Ve
. PRICES

1 off — AD 12-AD24 £68.50 1 off —ARVO30

1 off — AD 2412 ) £54.00 ‘£118.00

All subject to VAT @ 15%

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-Octave C-C . ............ £34.50 £2.75
5-Octave F-F . ... ...... .. . £34.50 £2.75
6-OctaveC-C .. ... ... .. ... £36.80 £3.00

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

IT'S A GOOD DEAL BETTER FROM ELECTROVALUE

A REALLY RELIABLE IN
READY CIRCUIT TRANSISTOR TESTER
PNP THAT WORKS!

#PUAR FEY - SCR
TEST DENTICALLY
TRIAC ~ LAMPS OFF

Provious Tasters have besa too easily looled by iow shuat
mpodances resufting in false alarms on perfecily sewnd
trangsiors. Desigmed for fast IN-CIRCUIT testing the new
DATONG DATEST 2 iasts transisiors. FETs SCRs and Triaca

OFF sven whor shunied by resisters a3 low as 20 chms!
lm Avtomatic NPN/PWP indication. fesiproot three-LED display.
and wique tes! probes sliow 3 very high rale of testing eves
Test tow by wmskiliad wsers. Yery competilive price includes prebes
cuRrents o, 1Y and the DATEST 2 is avaitable from stock, Ful daia sheel free
on requast, ONLY £45 COMPLETE + 15% VAT,
L Total Prica £51.75 inc. VAT & P&P.

4 DATONG ELECTRONICS LIMITED
Spoence Milis, Miil Lane, Bramiey
Loods LS13 3HE
Telephone: Pudsey (0532) 552461

WW — 043 FOR FURTHER DETAILS
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ELECTROVALUE
CATALOGUE

10

Ready early December

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 )

® 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.
on orders, list value
% IO g ® We guarantee
10% o©n orders list value 9
£25 or more. all products brand new, clean
Not applicable on Access or and maker's spec. No
Barclaycard purchase orders. seconds, no surplus.

w ostage in .
3.K.'e . b s @ Appointed distributors for

SIEMENS, VERO, ISKRA,
NASCOM and many
others.

on C.W.0. orders list value
£5 or over. If under, add
30p handling charge.

OUR NEW CATALOGUE No 10

Over 120 pages. Thousands of items. Improved
classification for easier selection. Valuable working
information. llustrations. Separate quick-ret price list.

ELECTROVALUE LTD

HEAD OFFICE (Mail Orders)

28(G) St. Judes Road, Englehard 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.

WW —- 013 FOR FURTHER DETAILS
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MINIATURE MODULAR
SOLDER 1RANSFORMERS PETDCNL:OARD
Good quaity mans i
A high qualty standard L transtormers 1© 85415, AMP wis P‘:x‘;\s::af:: g::::vh“?e; b
solder by Ersin Mutticore- =) gy type: secon aies 0-8V at Complete Kis of pans with ‘:0 ether 10 make larger
\deal for miniature aomA + 8- B at 500m fuft intructions 10 make i ar?avs Sue 63 % 53,3,“
components 225G #X9 Qrdier as WBUEG Price 219 ampifiers with excellen Ratea5Aat 250V AC :
reel, about 163 metres: gy type: secondaries 0-9V a1 500mA * p-avat specifications. Qrer as YBOTH '
Drdet a3 g0mA. Order a8 Wa11M Price £2- gW amp kit: Order 25 LW3EP Price £19.55
Price £1.87 1V type: cecondaries 0- 12V at 250mA + g- v a Price £3.83 {Shortin Plug - Order as
J50mA Drder a8 WB10L Price 219 oW amp kit: Order 35 LW350 W00 2 Pnge 21 %p)
15V 1ype: secondaries g-1ovat 200mA + 0- 15V at Price £13.13 p
20mA. Order 3 WB15R Price £2.19. 150\ amp kit: Qrder as LW32K Price £14.89
m——
20,000 ONMNO\.T
MCKENZIE POWER SPEAKERS MULTIMET ER
thgh qualtty. tigh powe! speakers. A 20,000 ohms P! voit
SIREN gzeﬁé!‘\fg%l Order as PIELO HORN TWEETER utumetes alan inc;egl:\v
. J n S 3, &3,
A small, but penetrating 12in. 50W 160 Order 3s X0808 Very simply added 10 0¥
siren operating on \ price £1879 speaker systemm 9 i
{1.28) Ora, T5m. e S0W 80 Order as XOB1C rms. No GIOSSONE! reauired
Order as Y8 C Price £26.82 Distortion :1“ X
price 834 Pice SN 160 Orde as X0820 Onder as WFOSK \
Price £26.92 price £527 47208 Complete with test
‘PE:“‘ \gl_)ﬂagl Qrder 3s X083E 1eads, battery and
ice instruction feafiet.
190, 150W 160 Qrder as X084F Qrdes as Y883t
Price £57.80 Price £13.70

OUlCK-CNARGE RECNARGEAB\.E
CELL

1N Sue AMHPT). Fully recharged in
houts with 150mA Capacity: 450mAN.
Wil tast for at least 500 full charge!
dischasge cycles

CLOCK MDDULE
Module requires
only transformer
k o ang two push

switches 10
0.%in red LED display- Afarm and radi0
when ma

MIC STAND

Qualty microphone stand extends
1o 1.5m. Boom atm m long

=
SOLOERING IRONS & KITS
Antex CXiron- 17W miniature.

-y

operate ¥ digit,

adjustable.
B e a5 XBASY One a5 FY628 Prce 485 :
Price £12.11 Anves X23 a‘EN price £ outputs. Battery ack Ul mains fail. Sieep and Change 10 quick-charge cells now!
Bogm: Order as XBAGA Order as ¥ e ; snoote fimer. Seconds drspiay. Just add speaker for Order as LRTAR Price £1.49
Price £11.25 CXiron wih stand presentanon pack. Jatm tone. Full detais 09 page 267 of out catalogue.

Order as FYEBY PACE 0 e a3 XL18D Price £841

X25 iron with stand in presentation pack.
Order as FYBOA Price £6.85

MULTIMETER & TRANSISTOR
TESTER

Superd high sensitvity muttimeter
and transistor tester in one.

POCKET MULTIMETER

Amazing value 4,000 ohms PES voh DC ;%l\edc moving
ol meter. Ranges: OC votts 5, 23, &3 . AC valts 18, ——
= &0, 1000, 0€ amps 0.0 025mA. (wu H0mA: REVERBERATION SYSTEM / KEYBOARDS e 10000 chs 2 -
Resistance 010 60K A The ‘concent hall sound in your m. tigh qualty C
e e 10to 2208, Sue onY o e o ! ‘°;;;:‘(‘:’ i : [ \eypoards with 8r¢ o ;‘;&19‘58“%0 o 0 5515
3\‘.‘2%“%]“Ches. Complete ver mo le: rder 35 price £6.18 ‘wearing sioping ) \ﬁﬁ('! o vol 500 5
with test leads. pattery and + and - 15V 20mA power supply \ready fronted plastic keys. 05,5, 90, Sm;:":&‘\ AC cutrent
Wih keys otz B esisance 9k, 90k M. 50
ohms; Decibels -10d8B 10 +6208

on nylort pushed steel \evers Adnote CtwC

Order as XBISR Price £23.99 -

e e ciC,  Croer o5 XB1ES Price £28.90 e el e s
With keys pivoted on hard-wearing moulded tulcrum. and fnstrucion eatiet

43name Cto L. QOrder as XBYTY Price £1993 Order 85 YBETY Pxiée £19.30

instructions

Order as FLBOQ Price £6.15 Order as ¥

Spring hne with 3 sec. reverh time:
Order as XLO8J Price £4.93
Spring fine with 7 sec. reverb Me:
Order as XBBAF price £11.13

TURNTABLES /y 7 ADJSTABLELAMP

Autochanget cOmPIE® g | Ad:\us\able}g geta bright

with stereo ceramic b / il fight on mnma‘xleh

cantridge and circuit 10 [ I :gmcv‘:nme;_\nsg. or“tm ﬁ-':;k‘f,‘ P

mak Jete low-coSt feco 4 i {

B e Yo - / hench or wal. Shade and e VAT and postage
position fully adjustable and packing, but f 1otal under £4

Pr?clease add 30p handling charge.
‘gﬂgseuavameed until February ém
o él;g?‘npoc;ﬂomers deduct 13%
age will b
exta at cost. o
Please use
All items i i 2o
stock at time of goi
press. P

player deal for the young pop fan.
Qrder as XO00A Price £16.30
Single play fimdrive usntable with stereo ceramic

canndge.
Qrder as XB23A Price 247

. Singleplay pel grive umiable g shaped tone 2
Qrder a8 XB25C Price £306:

LASER TUBE
A hehum neon Q.5mW taser tube-
full details on page 262 of out

catalogue.
Order as XLVIM Price £104.35

stable. fimshed in white.
Qrder as XY25C
pace £10.90

FOR FULL CATALOGUE DETAILS SEE BACK COVER.

nﬁlr.lDL“n ELECTRONIC SUPPLIES LIMITED

A“ mall to ' 0 Ol
. 3. ay! élgh, Essel 55
R , l ' 6 BLR elep one: Souﬂlelld ‘0’02) 554 l55
p C -On-SBa, Essel (CIOS d ' :
s'l() 284 l()ll('()ll R()all wes‘ l" ed on Wlollday L 'e'e'l()ll Souled (002

WW — 005 ¢
FOR FURTHER DETAILS
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NOT EVERY CABLE
HASA LABEL =+

Everyone who works with electricity needs to know at
some time or other what’s going on inside the cable he’s
handling. What voltage. What current. What resistance.
Not knowing the answers, or worse still having
inaccurate answers, can make life difficult, even terminal.

Eagle Test Equipment gives the right answers

The range covers general multimeters, high voltage
probes, clamp meters, insulation testers.

Here are just four. Send the coupon for details of all
the rest.

KEW 7 Multimeter EM 1200 Multimeter K100 Multimeter EM10, 20 & 30 Multimeters ;
1000 OPV. DC volts up to 1000, 100,000 OPV. Taut band 20,000 OPV. DC and AC volts 10, 20 & 30,000 OPV. All with antiparaliax
DC amps up to 100 mA. AC movement. Overload up to 5000. DC and AC amps mirror scale. DC volts to 1000 (1200 for
volts up to 1000. Resistance up protection. Reversible DC up to 10. Resistance up to 20 EM30). DC amps to 260 mA (600 for
to 150 Kohms. Pocket size. polarity. AC amps: 15, AC megohms. “Off” damping. EM30). AC volts to 1000 (1200 for EM30).
“Off” damping. Complete with volts to 1500. DC amps up to Overload protection. R.R.P. Resistance up to 6,§ and 60 megohms
leads & battery. R.R.P. £6.95 15, DC volts to 1500. £79.35 ex. VAT. respectively. RR.P.'s EM10 £13.50
ex. VAT. Resistance up to 200 EM20£17.25, EM30£20.75 ex. VAT.
megohms. R.R.P. £49.95
ex. VAT,

Test Equipment: EAGLE =

Please send me details of your complete range of Test Equipment.

Name : Company

Address

EAGLE INTERNATIONAL Wernbiey. Midiosen HA0 180,
|m &= E - - =} ] R E B EE TEE R - L [ B | m
WW — 077 FOR FURTHER DETAILS

WWA1
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CROPICO-A CERTAIN

MEASURE OF PFE

Cropico, established as one of Britains
leading manufacturers of precision

electrical measuring equipment, offer
a wide range of instruments which |
have been proved for accuracy and
performance throughout the world.

D.C. Null Detectors

Digital Temperature Indicators
Resistance Standards  Electronic Standard Cell ‘
D.C. Potentiometers Multimeters, Digital or Analogue
Thermocouple Reference gattmeters Digital or Analogue W =

Junctions sulation Test Sets d
—

Resistance Boxes
Resistance Bridges

Thermocouple Switches Earth Resistance Meters
Pt 100 Switches Fluxmeters
Pt 100 Simulators And many more

Cropico - Britains leading
manufacturer, exporter and importer
of precision electrical measuring
equipment.

Request full details — Visitors Welcome
CROPICO LTD., Hampton Road,
Croydon CR9 2RU

Telephone: 01-684 4025 and 4094

Cables: CROPICO-CROYDON
Telex: 945632 CROPCO G

CROPICO

WW — 075 FOR FURTHER DETAILS

PRODUCTION

TESTING POWER UNITS

Now available with
3 OUTPUTS

DEVELOPMENT

SERVICING

Type 250VRU/30/25

OUTPUT 1: 0-30v, 25A DC
OUTPUT 2: 0-70v, 10A AC
OUTPUT 3: 0-250v, 4A AC

ALL
Continuously
Variable

Valnadio

VALRADIO LIMITED, BROWELLS LANE, FELTHAM
MIDDLESEX TW13 7EN
Telephone: 01-890 4242/4837

WW — 045 FOR FURTHER DETAILS

FOR % ¥ % SAKE 80B!WHY
DION'T YOU TELL ME ABOVT THE

for all demagnetising problems

LEEVERS-RICH

have the answer
LR70 for tapes
B\ up to 8% Dia and 1"wide

e E‘J LR71 for tapes
= - uptot. Dia and 1"wide

‘ LR72 Han-d-mag for
demagnetising heads and
tape path components

LEEVERS - RICH 319 Trinity Road,Wandsworth,London
EQUIPMENT LTD SW18 3SL Tel:01-874 9054 Telex:92355
WW — 41 FOR FURTHER DETAILS
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PILSHOWROOM

Pil are pleased to announce the official, opening
of their new 1500 sqg. ft. showroom to the public.

T = =

Offering a range of some 350 electrical hobbyists.

measuring instruments manufactured by around
60 manufacturers, both British and international.

Pil can cater for practically every
electrical' measurement problem for any
user on an ex-stock/short delivery basis.

The showroom facilities and its

technical back-up are available to

everyone from export

Factory/Repairs 01-639 0155
North London Showroom 01-965 2352

AN IEC GROUP

COMPANY

houses and overseas users, buyers
engineers, to do-it-yourself enthusiasts and

Instruments Electrical the service and
calibration division can provide full guarantee

facilities as well as offering their

normal repair and calibration service.
For an immediate solution to

your instrument problems, contact

the Instrument Group at

Instrument House.

Showroom/Sales/Export 01-639 4461
Open Mon, to Fri. {ring for Sat, opening times)

INSTRUMENT HOUSE, 727 OLD KENT ROAD,LONDON SEI5

TELEPHONE:01-6394461 TELEX:8811854(INSTEL)

WW — 064 FOR FURTHER DETAILS
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Topvalue
festequipment

fromTANDY

LCDDIGITAL MULTIMETER.  LOW—COST LCD MULTIMETER COMPONENTS AND PARTS

Low-cost hand held digital multimeter with afull | A portable, compact sized multimeter with a full [ car No - _[_ " DESCRIPTION

- : : o ! ! ‘ PRICE
3¥2digit LCD display. 0.5% basic accuracy, auto | 3% digit LCD display. Auto polarity operation, low
polarity operation. 10 Mohm DC input battery indicator. 10 MOhm Input impedance. b | w 4 for
impedance. Scales: Scales: . 69p
Readingto + 1999. ?c\;?"slb - daes: e ——— 1 2f5r |
1'2 'olm it accuracte). 2 20 200 1000V | 276-033 LED
(1% g1t accuracte). AC volts: 48
AC volts: |206° ;bov | IR O [ P
(I{EV [*o;g?\{ts S DC current: iy i { 2for
DCncimentg : 2 20 200MA il /M,”” Yoy |276-034 LED
14A 1o 200mA { oaice), R |99
1% * 1digitaccurate). j ™
g?esislanclegzl - 2000 KOHM 276 - 142 lngitscel(:)sg'frle’ T £1 37
10hm to 20 MOhms oM Tsalte o .| 12vDCAutomat
1 (l.;:"/r + 1 digitaccurate). | 2}’,2?’"9“"' AC adaptor. | 277 - 10034' Dug-talCIolck M{,d:ﬁee £17.52
i 'ower Source: e — e N R
svbnaic - |3xegpisom zissuo| Cpggens | 40p
with optionai adaptor. - N | AAS A WO S T
Size: e Power Transistor |
535 xl;gx 30mm | 276 -1373 Mounting Hardware sop
= = —
S 276-1363| 10 220Heat Stk 60p
— & 0] =
|276-1364 | 7O 3HeatSik

AC/DC 8 MHz OSCILLOSCOPE

A new approved 8MHz version of last SpgcificatiqnsD:
years' winner! The advance design Herizontal axis: Deflection sensitwty better than
. . . 250mV DIV. Vertical axis: Deflection sensitivity
features of this oscilloscope make it petter than 10mV DIV(IDIV 6mm). Bandwidth
an absolute essential forindustrial 0.8MHz. Input impedance: IMOhm parallel
n production li ,in capacitance 35pF. Time base: Sweep range:
?assgrgtoﬂes au:‘:é (chhl;)el: ;deal for radio 10H2 100kHz (4 ranges). Synhronization

b : ; Internal{ ) Size: 200 x 155x 300 mm. Supply
and TV servicing, audio testing, etc. 220 240" 50H2. 229501,

You safve tt)ecausﬁ weddesig_n_ :pgcﬂ(ljctarllyfor 't)(;bTyhTandyﬂt I(S (f)actones
manufacture, sell and service. b LT T g L e

Tandy have over 7,000 stores and dealerships products has been achieved by over 60 years
LRl O 2’ 500 products are made of continuous technological advancement.

KNOWN AS RADIO SHACK IN THE U S.A  MAKERS OF THE WORLD'S BIGGE ST SELLING MICROCOMPU TER TRSH()

N

SN

DEALER

S N

Most items also available
. 7 at Tandy Dealers. Look for this
» 2 - Sign in your area.

The largest electronics retailerinthe world. === < L — e

Offers subject to availability. Instant credit available ;= most cases.

e & / Access. Barilaycard ani
OVER 170 STORES AND DEALERSHIPS NATIONWIDE. - f - S

WW — 060 FOR FURTHER DETAILS
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L5
(5
AP
*p All Brand -
of New — Prime! Price
2114-3 Low Power
High Speed 4.00
300NS
2112-25 1.9%
4118 7.98
1702A 4.00
2516 24.50
AY-5-1013A 3.50
AY-3-1015D 4.00
6101 4.95
RO-3-2513 5.50
) 2 ) i
OWEST PR
DL 704/DL 70 p
FND 500/FND 610 75

Due to bulk purchase, we are able to offer
unbeatable prices on INTERSIL chips.
Compare our prices and see how much

you save.
ICL7106CPL 7.50
1ICL7107CPL 7.95
1CL8038CCPD 3.25
1ICM7216A1J1 19.60
ICM72168IP1 17

NESS5N-8 Timer 18p
NE556N-14 Dual Timer Bl
UA723CN Voltage Regulator 33p

! f H

78077812 B5p
79077912 70p

Now you can operate 115/120 Volts
American equipment from 240 Volts. This
converter has outlets for American type 2
or 3 pin plugs. Rated 20VA.

Only £8.98

THE MOST VERSATILE
LIQUID GRYSTAL DISPLAY
1.24 25+ 100+

LCD106 6.45 5.50 5.25

5" Field effect LCD dis-
play featuring 3% digits,
colon, plus/minus sign,
3 decimal points and
“LO BAT"" indicator.
Ideal for DMMs, DPMs,
digital thermometers,
AM/FM radio readouts.
Just look at the features.
Ultra low power con-
sumption, high contrast
ratio, wide viewing
angle, rapid response,
proven sealing techni-
ques, superior MTBF,
reflective aluminium foil.
Over 300,000 already
sold! Perfect interface for
intersil 7106.

LED BAR GRAPH AND
ANALOG METER DRIVER.

New from National LM3914. Drives 10
LED directly for making bar graphs, audio
power meters, analog meters, LED
Oscilloscopes, etc. Units can be stacked
for more LEDs. A super versatile and truly
remarkable IC. Just outl

Special price: Only £1.99.

FAIRCHILD RED 'LED
LAMPS

*FLV5057 Medium Size Clear Case RED
EMITTING. These are not retested off-
spec. units as sold by some of our com-
petitors. These are factory prime, first
quality, new units.

VERY LIMITEO
STOCKIt

8p EACH 100 OFF
6p EACH 1,000 OFF
5p EACH 2,000 OFF

* EAEXRERER W

The new all British designed single board

MICROCOMPUTER

SEMEL-

ABACUS
IN KIT FORM

Supplied with 16K of RAM
Uses the powerful Z-80 Microproces-

sor
Space for up 10 32K RAM on board

8K Full Basic

VDU Memory Mapped

64 Characters by 16 Lines

Tape Interface

Single Board Construction

RS 232 Printer Interface

Plugs into a standard TV set

Full alphanumeric Characters plus 64
User Definable Graphics

Stabilised power supply

OPTIONAL

* Colour Graphics

# Expansion board to full 64K Memory
* Analogue Interface

£376.50 . var

Texas Instruments

Low Profile Sockets \j:@?;

Contacts Price
8 PIN .07
14 PIN .09

16 PIN 1g
1BPIN AL
20PN EPL~ 18

87 %

22 PIN

24 PIN .22
28 PIN .25
40 PIN .28

Ordering information: for orders under
£50 add 50p p.&p. Add 16% VAT to
to1al. All items are subject to prior sale and
therefore subject to availability. Prices are
subject to change without notice.

Quantity discounts are available for OEMs
and dealers. Send SAE for details.

INTERSIL UNIVERSAL TIMER/
COUNTER EVALUATION KIT,
ICM7226A EV/KIT dZaN

8 digits 5 Function 4 range $¢/
to 10MHz with 0.1Hz res.
time interval and period to 10 seconds
with 0.1 microsecond res. units up to 10
million and ratio. A breadboarding area is
provided for user to add his own input
conditioning circuitry or prescalers and
digital outputs are available as multi-
plexed as well as being displayed.

Complete kit ONLY £48 + VAT

Mlicro
HIH T S
NOTE OUR NEW ADDRESS

Please note new address:

4 Meeting Street
Appledore, Nr. Bideford
North Devon EX39 1RY

Telex 8953084

Measure Resistance to 0.0101 ...
At a Price that has no resistance at all

New EEEEIETY Digital Multimeter M1200B

ONLY £55 (€3 p&p + VAT €8.70 = £66.70)
YOUR OPPORTUNITY TO
n

BUY THIS SUPERB
DMM AT THIS PRICE

FOR A LIMITED
PERIOD ONLY. o s
;. ”:I, i : :f\k
. -6 ) " '
*FULLY GUARANTEED
FOR 2 YEARS ST TEN u gy
‘METAL CASE

"EX STOCK DELIVERY

THE ULTIMATE IN PERFORMANCE —
MEASURES RESISTANCE TO 0.01 OHMS,
VOLTAGE TO 100 MICROVOLTS, CURRENT
TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES

3% digits 0.56” high LED for easy reading

100uV, 1u A, 0.0152 resolution

High input impedance 10 Megohm

High aczuracy achieved with precision resistors,

not unstable trimpots

° Input overload protected
200mV scale to 600V)
Auto zeroing, autopolarity

¢ Mains (with adaptors not supplied) or battery
operation-built-in charging circuitry for NiCads

®  Overrange indication

e Hi Low power ohms, Lo for resistors in circuit,
Hi for diodes .

to 1000V (except

SPECIFICATIONS: |
DC Volts Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 1% % 1 digit, Resolution .1mV
Overload protection 1,000 volts max
Range 200mV, 2V, 20V, 200V, 1000V
Accuracy 15% % 2 digits, Resolution .1mV
Overload protection 1000V max, 200mV scale 600V
Range 2mA, 20mA, 200mA, 2amp.
Accuracy 1% + 1 digit, Resolution 1 Microamp
Overload protection — 2 amp fuse and diodes
Range 2mA, 20mA, 200mA, 2 amp
Accuracy 1.5% + 2 digits, Resolution 1 Microamp
Overload protection — 2 amp fuse and diodes
Range 20, 200, 2K, 200K, 2 Meg. 20 Meg.
Accuracy 1% + 1 digit, Resolution .01 ochms
Temp coefficient 0 "to 30°C + .025% C
Operating Temp 0 to 50° C Storage — 20 "to 60" C
Mains adaptor: 6 - 9 Volts @ 200mA (not supplied}
4G size batteries {not supplied)
Size 8% x 5% x 2% Weight 2% lbs.

AC Voits

DC Current

AC Current

Resistance

Environmental

General

(o i —— e — e m e e = e —we m— E—
To: Maclin-Zand Electronics Lid

I 1st Floor, Unit 10, East Block

I 38 Mount Pleasant, London WC1X QAP

J

I Piease send me . . DMM M12008B
@ £66.70 inc. p&p + VAT (overseas £60)

I | enclose cheque / PO / Bank Draft for £

' Name |

' Address 1B8LOCK
LETTERS
PLEASE)

I N R AR KRR RRRRRY 1 Juny CRNEREPNERES i |

Sole UK Distributor 1

Also available from

retail shop: ——
S, NME
mW.z Maclin-Zand Electronics Ltd
e 38 Mount Pleasant,London WC1XOAP
i i Tel. 01-837 1165
ON Zand  telex. 8953084 MACLING

WW—069 FOR FURTHER DETAILS
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WE HAVE 397 TITLES IN STOCK, SEND FOR COMPLETE LIST. PASCAL
Pascal: User Manual and Report . Springer-Verlag .
GAMES Problem Solving Using Pascal . . Springer-Verlag .
Chess & Computer . - D.levy § i 7.16 Programming in Pascal . . . . P.Grogono
thess Skill in Man and Machine . P. Frey 1.84 A Practical Intro. to Pascal. . . A. Addyman .
32 Basic P(Og'rar:ns for the Pet . = AN © 9.95 An Introduction to Programming and
Game Playing with Computers . D. Spencer 0.20 Problem Solving with Pascal . Schneider

Basic Computer Games . .. . D.Ahl 5.50 Introductionto Pascal . . . . J.Welsh&]. Elder
Star Ship Simulation o T, | N !
Game Playing with Basic . . . D.Spencer FORTRAN

Elementary Computer

Sargon . . . . . Spracklen
Malrsgcl:,[ I. AN[;OUS praek Programming in Fortran IV . Boguslausky .
PROGRAMMING

Intro. to TRS 80 Graphics . A
Microprocessors C201 . . . . Zaks Chemistry with a Computer . . P. A. Cauchon .
Scelbi Bvte Primer . 2l P A Seminumeral Algorithms . . Knuth . . . £17.85
Business Data Systems . . . . Clinton Fundamental Algorithms . . . Knuth . . £17.85 .
The Systems Analyst . . . . Atwood Assembly Level Programmlng for
Your Home Computer . . . White . Small Computers . . . W.J. Weller . . £12.50
Programming a Micro 6502 . . ' Foster Sorting & Searching. . . . . Knuth . . . £17.85
6502 Applications Handbook . . . Zak: Top-Down Structured
BASIC Programming Techniques . . McGowan . . £12.50
Learning Basic Fast . . . . . DeRossi . The Design of Well Structured
BasicBasic . . . . . . . J. S8 Coan and Correct Programs . . . Alagic & Arbib . £10.00
Advanced Basic . . . . . . ]J.S.Coan Computer Mathematics . . . = NN TE8Y58
Illustrated Basic . . D Alcock Basic Principles of Data Processmg Saxon/Steyer . £ 7.75
Basic with Business Apphutlons . Hayden Fundamentals of Computer
Introduction to Basic . . . J. Morton Algorithms . Horowitz/Sahni . £15.00
The Basic Handbook . . . . Lien Computer Approach to Introductory

College Mathematics . . . Scalzo . . . £11.30
COBOL . : Computer Input Design . . . Woolridge . . £ 8.85
Cobol Programming . . 4 1IN igleasson Computcr Output Design . .. Woolridge . . £ 9.70
Learning Cobol Fast . - - poeRpss How to Program Micro’s. . . . Barden . . £ 6.55

R
g‘;gﬁ’m‘gg'g&‘f(:omplcmw L e et CREDIT SALES (Minimum £10), Access and Barclaycard
Welcome. “BY RETURN ORDER SERVICE”

CALLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505
CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290

WW — 008 FOR FURTHER DETAILS

R
METER PROBLEMS? EYLDEI

TRANSDUCER and RECORDER

AMPLIFIERS and SYST EMS

intniniminie kil bnkickminisie

mininln

._.
o P (en (o8

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19"’ crates
small size—low
weight—realistic
prices.

137 Standard Ranges in a variety of
sizes and stylings available for 10-14
days delivery. Other Ranges and
special scales can be made to order.

Fylde
Full Information from: E!ﬁ:g::;;:'es
HARRIS ELECTRONICS (London) g ey L i Limited.
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 @Iephone 0772 57560 J

WW — 026 FOR FURTHER DETAILS WW — 040 FOR FURTHER DETAILS
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NEW UNBEATABLE 1980 PRICES NOW!

EXPLORER /85

FEATURES INTEL 8085 CPU

WITH ON BOARD S-100 EXPANSION

'FLEXIQILITY: Real flexibility at LAST. The EXPLORER /85 features the Intel 8085 cpu 100%
compatible with all 8080A and 8085 software. Runs at 3MHz. Mother Board (Level A) with 2,

S-100 pads expandable to 6 (Level C).
MEMORY

2K Monitor ROM

4K WORKSPACE/USER RAM

1K Video RAM

8K Microsoft BASIC in ROM or Cassette.

INTERFACES

STANDALONE FULL ASC11 Keyboard Terminal, 32 /64 characters per 16 lines

Cassette interface (with motor control and cassette-File structure)

RS-232/20Ma Loop. 4, 8bit: 1, 6 bit 1/0 ports, programmable 14bit binary counter/timer.

Direct interface for any S-100 Board.

FULL Buffering decoding for S-100n Bus pads, wait state generator for slow memory.
Each stage has separate 5v 1A regulator for improved isolation and freedom from cross talk.

P.S.U. requirements: 8v, 6.3v AC.
Runs with North Star controller and Floppies /CPM.

EXPLORER/85 is expandable to meet your own requirements with easy to obtain S-100

peripherals.

EXPLORER/85 can be purchased in individual levels, kit form or wired and tested. OR as a

package deal as above.

£275 + VAT

Microsoft BASIC on Cassette

£295 + VAT

Microsoft BASIC in ROM

AVAILABLE
NOW!

WE ARE KILLING INFLATION WITH

E L F I I THE TRIED AND TESTED

MICROCOMPUTER
SYSTEM

THAT EXPANDS
TO MEET

YOUR NEEDS

STARTS AT

£59.95
+ VAT

BOARD WITH VIDEO OUTPUT
FEATURING THE RCA COSMAC 1802 cpu

STOP reading about computers and get your “hands on™ an ELF Il and Tom Pitman‘s short
course. ELF (I demonstrates all the 91 commands which an RCA 1802 can execute, and the
short course speedily instructs you how to use them.

ELF II's VIDEO OUTPUT makes it unique among computers selling at such a modest price. The
expanded ELF 1) is perfect for engineers. business, industry. scientific and educational
purposes.

£114.20 + VAT as a kit, or £144.20 + VAT assembled and tested.

NEWTRONICS KEYBOARD
TERMINAL AT £114.20 + VAT

The Newtronics Keyboard Terminal is a low cost stand alone Video
Terminal that operates quietly and maintenance free. It wili allow you
to display on a monitor 16 lines of 64 characters or 16 lines of 32
characters on a modified TV (RF Modulator required).

The characters can be any of the 96-ASC |I alphanumerics and any of
the 32 special characters, in addition to upper/lower case capability, it
has scroll-up features and full X-Y cursor control. All that is required
from your microcomputer is 300 baud RS232-C or 20ma loop serial
data plus a power source of 8v DC and 6.3v AC. The steel cabinet is
finished in IBM Blue-Black. And if that is not enough the price is only

Plus £2 P&P (Monitor not included.).

RACAL AP12,C12 TAPES: 10 for £4.50 + VAT

NOW AVAILABLE 8K FULL BASIC FOR ELF Il

NEWSOFT GAMES FOR ELF Ii: 4 for £5+ VAT

ELF 1l BOARD
SPECIFICATION
* RCA 1802 8-bit

ELF 11 EXPANSION KITS

* Power Supply (6.3v AC) for ELF Il £5.00 h n

* £LF § Dehuxe Sleel Cabinal (1BM Biue) £19.75 | microprocessor with 256

* Giant Board Kit System/Manitor, Interiace to byte RAM expandable to 64K
cassette, RS232. TTY, etc. £25.50 bytes

* 4K Static RAM board kits (requires expansion power * RCA 1861 video IC to

suppt £57.50

wly) i
* Expansion power supply (reguired when adding display pragram on TV
4K RAMs

£19.00 | screen via the AF Modulator

* ASC11 Keyboard Kits 96 printable characters, etc. £39.95 Single Board with
= ASC11 D/lux steel cab (IBM Blue] £12.75 § Professional hex keyboard —
* Kiuge prototype board (build your own circuits) £11.00 fully decoded to eliminate the
:!Elli}pin Gold plaled connectors, uT;:n £3.75 waste of memory for
Light pen writes/draws on TV screeas £6.00 ¥
* Video uusnics board 32/64 characters by 16 fines an teygoam I!e(l:’omng circuits
TV/monitor screens £61.50 03d, rufi and memory
* £1F | Tiny basic on cassefte £9.75 | protect switches
* ELF-Bug/monitor pawerful systems monitor/editor £9.75 | 16 Registers
® T. Pitmans short course in programming manual (nil VAT) £3.00 Interrupt, DMA and ALU
*T. Pitman short course on tiny basic manual (ail VAT) £3.00
* RCA 1802 users manual [nil VAT) £3.00 g‘uaialienn;z:}:: (;Lo;l::amr
* On cassette Text Editor, Assembler, Disassembier @ach} £12.75

5 slot plug in expansion bus

Save 10% and buy al} three togeiher.
Ry ! (less connectors)

SEND SAE FOR COMPREHENSIVE BROCHURE
Please add VAT to all prices (except manuals). P&P £2. Please make
cheques and postal orders payable to NETRONICS or phone your
order quoting BARCLAYCARD, ACCESS number.

newaooress: W L. AUDIO LTD.
s, 255 ARCHWAY ROAD

LONDON N6 5BS

New Phone No. 01-348 3325

We are now open for demonstrations and Sales, Monday-Saturday,
9.30 a.m.-6.30 p.m. Near Highgate Underground, on main A1 into
London,

DEPT. WW

WW — 012 FOR FURTHER DETAILS
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Carston Electronics

specialistsin
second user testand
measuring Instruments

Other New

Additions to our
Stock —

Amplifiers

MICRO MOVEMENTS

M1229 AC Amplifier and Strain

Gauge Conditioning Unit 60
M1270 DC Amplifier 15mV- 150V 50
2 and 10 channel rack systems available

Counter Timers

HEWLETT PACKARD

5300A /53038 DC-520MHz 6 Digit 210
RACAL

835 DC- 15MHz 6 Digit 100
Time interval/Period/Ratio
Distortion Systems
RADFORD
DMS2 t0Hz-100KHz meter 160
LDO2 10Hz: 100K Hz Oscillator 160
Modulation Meters
MARCONI
TF2300A AM/FM 1000MHz 495
Oscilloscopes
DYNAMCO
7210 DC- 15MHz Dual Trace 230
PHILIPS
PM3210 DC-25MHz Dual Trace 325
TEKTRONIX
547 1A1 DC-50MHz Dual Trace DTB 525
547 1A4 DC-50MHz Four Trace DT8B 625
Plug-ins for 500 Series
1A1 Dual Trace Plug -In DC S0MH/ 225
1A2 Dual Trace Plug -In DC 50MH2z 180
1A4 Four Trace Plug- In DC 50MHz 375
1A5 Differential Plug- In 175
Z Differential Plug-In

140
81 Adaptor Plug - In 1A Series 10 580 Series 75
TELEQUIPMENT

D34 DC 15MHz Dual Trace

Batt Mains Portable 450
Power Meters

MARCONI SAUNDERS

6460 10MHz 40GHz (Depending on Head) 300
6420 10MHz 12.4GHz 10mw

75
6421 t0MHz 12.4GHz 100mw 75
6422 10MHz 12.4GHz tmw 50
6428 26.5 40GHz 10mw 50
Pulse Generators
EH

120D 100Hz-10MH2z 20V 504 RT tns 100
122 tKHz-200MHz 5V 504 RT 12ns 220
123 1KHz-20MHz 20V 5052 RT 7ns 130
139(L) 10Hz-50MHz t0V 504 RT 6ns 175
1221 Timing Unit 6 Channel

0-10MHz 5V 5012 RT 8ns 50
Recorders

HEWLETT PACKARD

680M 6 Inch Stripchart Single Pen

SmV 120V | P 20cm min 2.5cm Hr 295
SOUTHERN INSTRUMENTS
10-100 6 Channel U.V. 5 1,000mm sec

250
M1330 10ChannetU.V.5-2500mm sec 325
Selection of Galvonometers available
@ £15.00 each
YOKOGAWA
3046 10inch Chart Single Pen
0.5mV-100VI P2.60cm minand Hr 350
3047 2 Pen Version of 3046 425
Voltmeters Digital
FARNELL
DM1318 1999 FSD AC' DC OHMS Current Temp. 110
SOLARTRON
LM1420.2 2300 FSD DC Only 0.05% 99
LM1420.2BA 2300 FSD AC True RMS DC 110

WW—070 FOR FURTHER DETAILS
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. Prces
Acoustic trom {
BRUEL & KJAER
2203 Precision sound level meter 400
2204 Precision sound level meter 475
1613 Octave hiter set couples duectly
102203 & 2204 250
CEL
112 LEQ meter digrtalreadout 450
Bridges etc.

DAWE

2108 Decade Capacitance bon

01 uF-1 mFO.1 utstep 20
Cable Test Equipment

TF2333 Transmission Test Set 575
STC

74216A Nosse Generator CCITT 240
74261 A Psophometer CCITT 475
Counter Timers

HEWLETT PACKARD

$263A Time nterval plug n 80
MARCONI

TF2414A DC-40 MH: 7 digits 170
RACAL

9024 1OHz 600 MH: 7 + digits 325
9835 DC 15 MHz 6 digits 148
9837 DC 80 MHz 6 digits 190
Logic Analysers

HEWLETT PACKARD

1601L Logic state analyser 12

channel display 600
Mains Monitors

AMPROBE

LAV3IX Mains voltage recorder 45
RUSTRAK

288 +CY Clamp-on AC recording

ammetet 95
Modulation Meters

AIRMEC

2101-300 MHz AM/FM 195
409 3~-1500 MHz AM/FM 328

Prces

from f
MARCONI
TF2300A 1-1000 MH2 AM/FM 520
Oscilloscopes
ADVANCE
0OS1000A DC-20 MHz dual trace 310
COSSOR
110/111 DC-20 MH: duat trace 325
110/112 DC-1 MHz differental 275
HEWLETT PACKARD
1707820 OC-75 MHz dusitraceD T 8 700
TEKTRONIX
7A13 0C- 100 MH; aifferental
comparator 350
5191 GHz Real Time Matching
accessonesincluded 860
TELEQUIPMENT
054 DC 10 MHz duat irace 240
0750C SOMMH:dualtraceD T 8B
{Portable) 550
Oscilloscope Probes
Voltage
TEKTRONIX
P6046 Ditterential pone DC 100 MH, 215
Oscilloscope Cameras
TEKTRONIX
C30AR Roll him polarod 130
Power Meters
HEWLETT PACKARD
432A 478A10MH: 1O GH,
wideband with bolomeler 350
Power Supplies
ROBAND
T10150V 1 A Vanable 30
SOLARTRON
As 75150 V1 A Vanable 25
STARTRONIC
11720V 0 5A Variable 25

Cars

ton

’ Prces
Pressure & Displacement ltolm I3
Transducers
ELECTRO MECHANISMS
LVDY OC linear vanable £ 0 S0 inches 5
Pulsé Generators
E. H. RESEARCH
G7105Vv/S0030Hz SOMH RTSns . 100
132AL50V,50 Q6 Hz IMHzRT12ns 178
Recorders & Signal
Conditioning Equipment
BRUNO WOELKE
ME 1028 Wow and tlutter meter 75
ME102C Wow and tHutter meter 80
Signal Sources &
Generators
ADVANCE
H1 16 Hz-50 KHz 40
DAWE
410C0 1 Hz- 10 KMz 40
HEWLETY PACKARD
200CD 5 Hz 6008H, O P10V RMS 75
8693 10037 B3IGHz5mwW
sweeper plug 1n 525
608E10-480 MHz AM 410
618C 3 8-7-6 GHs FM 1600

MARCONI

TF791 FM Deviation Meterd4 1024 MHz 95
TFBBS0 12 MHz Sine, Square ' 75
TF995A/21 5 220 MHz AM FM 350
TF3958/50 2 220 MHz AM FM 475
TF2005A Twotone 20 Hz- 20 KMz 200
ROHODE & SCHWARZ
SWOB 110 5-1200MHz 500 850
WAYNE KERR

S121 10 Hz- 120 KMz 25
022B 10 Hz-10 MHz 75

Carston Electronics Limited
Shirley House. 27 Camden Road. London NW19NR. Telex:23920

Contact David Kennedy 01 -267 5311/ 2

oy Prces

Temperature & Humidity from ¢
LEE-DICKENS

HPS Humidity probe 130
HUMIGUN Temp/humidity probe

with meter 218
RAYTEK
T1000 tnfra-red thermoprobe 200
Vibration

DAWE

1461 CV(M) Portable Vibration

Analyser Kt 450
Voltmeters — Analogue
BRADLEY
CY471C AC/DC/Q/current
muttimeter and RF 115
HEWLETT PACKARD
427A AC/DC/Q multimeter 276
3406A10KHz-1 2GHz 396
KEITHLEY
6108 Electrometerrecorder O/P 330
LINSTEAD
M2B DC/AC 10 Hz-500 kHz 25
MARCONI
TF2603 AC voltmeterto 1 5 GMz 300
Voltmeters — Digital
SOLARTRON

A200 19999 FSO DC only 180
A20519999 FSO AC/DC/Q 300
7045 19999 Auto AC/OC/OHMS 295
7050 99999 Auto AC/DC/OHMS 395
Wave Analysers

GENERAL RADIO

1232A Tuned amphtier and null

detector 20 Hz-20 KMz 75
HEWLETT PACKARD

302A 20 Hz SOkHz 75dbrange 375
WAYNE KERR

A32120Mz 20 KHz Sens 75db 125

Redundant

Test Equipment

Why not turn your under-utilized
test equipmentinto cash ? Ring
us and we'll make you an offer.

VAT charged at Slandard Rate

25
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756 KEYBOARD

Intended for professional micro-
processor applications.

This one Keyboard will meet most
present and future requirements.
Full 128-character ASCII 8-bit code
Tri-mode MOS encoding.
Applications notes for auto repeat,.
numeric pad, serial output.

Upper and lower case characters
generated by keyboard with latching
shift-lock.

Selectable polarity.

WIRELESS WORLD, JANUARY 1980

MODEL 756

FULL ASCII

LOW COST!

K EYBOARD Assr;l:rlwlgled

NUMERIC KEYPAD

£39.50 + VAT 15%

Also available:

Numeric keypad — interfaces with 756 ... £7.50
DC to DC converter fo give — 12V . £€5.00
{Mounts direct on 756 P.C)

Plastic enclosure type 701

Gold plated edge connector type 756/con

Generous Quantity Discounts Available
U.K. orders add 15% VAT ON QRDER TOTAL.

. £10.75

Alpha lock .

Extra loose keys available.
Supplied complete with full
technical data.

Rugged mil. spec. G—10 PCB
with plated through holes.
2-key roll-over

DC level and pulse strobe signal
for easy interface to any 8-bit
input port microprocessor system,
video display or terminal board.
Strobe pulse width 1 ms.

All U.K. enquiries to
CITADEL PRODUCTS LTD.
50 High St., Edgware, Middx. HAS 7EP
Tel.: 01-951 1848

Size 305 X 140 X 32mm

(124 X 5172 X 1vin)
MOS/DTL/TTL compatible outputs.
New guaranteed OEM grade com-—
ponents.

Needs +5 and =12V supply

User selection of positive or negative
logic data and strobe output.

2| 5§ 0 %
3ffafs

* Board has space for small low
cost DC/DC converter so
that entire unit operates off
single 5V rail.

Carter Agsociates

P.0. Box 11262 VLAEBERG
South Africa postal code 8018

A new edition of a Newnes-Butterworths classic

Radio and Electronic
Laboratory Handbook

"‘Ninth Edition
M. G. Scroggie
assisted by G. G. Johnstone

EMC/R.F.L
INSTRUMENTATION

6-8 WEEKS DELIVERY/
FULL AFTER-SALES SERVICE

@® ELECTRO-METRICS Interference Analysers
(20Hz-40GHz) CISPR/VDE/ANSI/MIL-STD

First published in 1938, and ised
irst published in and now recognise 461/2.

as a standard work in its field

Covers every aspect of modern electronic @® HIRE: A wide range of equipment available.
laboratory practice
@ FISCHER CUSTOM COMMUNICATIONS Cur-

rent Probes — Spikeguard Suppressors
(12 weeks delivery)

Many new techniques are included for the
first time and the subject of filters has been

expanded

Includes chapters on the general principles of . @ AERITALIA Electric and Magnetic field sensor
measurement and laboratory practice including system

interpretation of results, methods of measure-

ment and a comprehensive reference section ® CONTACT:

Electro-Metrics Services Ltd.
‘Coach House’, 84 Tilehouse St.
Hitchin, Herts.

Describes the use of integrated circuits and
digital instruments

1980

Butterworths has companies in Australia, Canada, New

Zealand, South Africa and the USA, where local prices
apply.

£17.95 (US §40.50)
Newnes- Butterworths

Borough Green, Sevenoaks, Kent TN15 8PH
Tel: (0732) 884567

608 pages

ELECTRO-METRICS SERVICES LTD.

Telex: 825115 ELMEC Tel: Hitchin (0462) 59698




WIRELESS WORLD. JANUARY 1980

SEED

cERiSERI=REN=eel=REN

STRUMECH ENGINEERING ELECTRONICS DEVELOPMENTS

32K-56K RAM - DUAL MINI DISKS
—

seed system one
prices from £1500-£2500

NEW-FORTRAN £80

dkk BUSINESS *akx EDUCATION i
***RESEARCH ok

56K RAM-DUAL 8" DISKS-10MgDISK

seed system 12
prices from £4500-£12000

Suppliers of equipment to: Leading Universities, H.M. Government, Hospitals,
Schools, Colleges and Small Business

WALSALL

SEED - STRUMECH - PORTLAND HSE. - COPPICE SIDE - BROWNHILLS -

WW — 076 FOR FURTHER DETAILS

P72

0.45-2300 MHz / 0.1-10,000 watts

The Standard of the Industry
What more need we say. ..

Exclusive UK representative

aspen electronics limited

2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 9UR
TELEPHONE: 01-868 1188 — TELEX 8812727

The King of
a Valves

Genuine Gold Lion valves - hand
built, utilising advanced pumping
techniques and individually tested
to atight specification - are your
answer to the high quality sound
demapds made by musicians and
listeners alike.

Gold Lion KT77s and KT88’s
covering 30-200 watts, are now
available from M-QV along with
data and distribution details. Find
out all about the King of Quality
from M-OV,

(M) Trade Mark of M-OV Audio Valves.

MOV

A MEMBER OF THE GEC GROUP

s

THE M-O VALVE CO. LTD.. HAMMERSMITH, LONDON. ENGLAND. W6 7PE.
TELEPHONE 01-603 3431. TELEX 23435 GRAMS THERMIONIC LONDON

WW — 067 FOR FURTHER DETAILS
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15 Hz- 100 KHz Generator ! } s ;
0.008% THD
100 uV-1V Sin/Square

RIAA Output 0.01%-10% FSD

o f : 1 Hz-300 Hz or DIN Weighted
gulz;%l: Frequency Disptay from input or Mean or DIN Quasi Peak

100uV-100V FSD Millivoltmeter
1% Accuracy
1 Hz-200 KHz Bandwidth

CCIR/ARM

Ultra tow-power operation from single

PP battery or optional mains adaptor DIN Audio Band

DIN Rumbte A and B
ca a 0 ue DIN or BNC connectors Other Weightings Available

tooliramge

DISTOR~
YOUR MEASUREMENT

PROBLEMS SOLVED IN ONE  001-100% FSo T)O N
COMPACT PRECISION @ 4 2 1 Kiz 10 Kz
INSTRUMENT — THE

LINDOS LA1 AUDIO

ANALYSER £425 +V.AT.

° LINDOS ELECTRONICS
| n d o s Sandy Lane, Bromeswaell
WOODBRIDGE, Suffolk

IP12 2PR 03947 432

still the only ———
catalogue
of its kind

The New Toolrange Catalogue is still the
only comprehensive single source of
electronic tools and production aids.

The product range has almost doubled

IIC)7<')- BO

from

since last year and now over 2,000 tools, DataPrecision

toolkits and service aids are illustrated in ]

full colour. HANDY * VERSATILE - TOUGH * PRECISE

s Lo over 1 IO P Al i g il

re ava r saip - .

& ! IO StOC VE::ATIL;Q—;II :Iha hmnlloans and ranges you fnxe:::w‘ﬁsl]iw;:czs;xi?l.ex'l:n;log;a:znr:r
need . .. : volt . SiCE .C.

Over 60,000 catalogues are now in e B L0, EEASE e 38 e o ot prc

circulation. If you don’t have one Slmply PluaGH_h‘m" lodlal(a lre rough 7Indatinmhle of 2'9:"[} high performance hand-held DMM al
eid service an 1l . UK, 8

W”te, te|eph0ne or telex TOOlrange for YOUF overloads l:e 935 :‘i:r:t:ynion”::l.y i low no; g:;n;:?::er;wﬁlﬁlacz:cg‘:ﬂng :1582505

free copy. PRECISE—hasic 0.1% d.c. accuracy — better  'OUPSUSE.
than many bench models! Get the leaflet now

and see why your next multimeter shoutd be a
Data Precision 935!

toolrange | s

. WETHERBY * WEST YORKSHIRE LS22 40H - TEL: 0937 63541 TELEX 557294 FARIST 6 OR LONOON OFFICE - TEL: 01864 7433
Upton Road, Reading, Berks. RG3 4JA

Telephone: Reading (0734) 22245 Telex: 847917
WW — 063 FOR FURTHER DETAILS

WW — 058 FOR FURTHER DETAILS
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- the Mark III ASCII
encoded touch keyboard

This professional quality touch sensitive
keyboard has the full ASCII code set of
characters available from the main keyboard,
plus a separate 12 key pad to allow fast numeric
entry. The MK III has a *bleep’ facility with
volume control and power ‘on’ light plus a
polyester sealed wipe clean surface making the
unit particularly suitable for use in hostile
environments. The MK I
complete with mating gold plated edge
connecter in a low profile matt grey plastic case
with non-slip feet.

is supplied:

plus 2 year
guarantee

Additional features

e 7 bit parallel ASCII encoded output with positive and
negative strobes
Odd and even parity check bits (bit 8)
Two)user definable pads - switch closures (24V 50mA
max
Repeat pad
Illuminating. electronically latched shift lock pad
Electronic hysteresis
Industry standard key spacing (% in)
Operating life greater than 5.000,000 operations per
pad
Available ex stock (manufactured in U.K.)

Custom keyboard design and manufacturing capability

Optional extras (all options are incorporated in the unit)

A Serial output compatible to RS232/vV24  £6.00
Al Internal baud rate generator. For use with
Option A or C. Please state Baud rate
requiined B 8 8RR e £5.00
Internal generation of + 12 Volts for use
with Option A
20 mA Current loop output. Passive.
On board — S Volt regulator. Requiring
unregulated D.C. inputof 7-12 V
Earphone socket and plug in personal
earphone
Switch selectable TTY compatability

£8.00
£6.00

£4.00

£2.00
£10.00

With Option "A" or 'C’ the Baud rate may be supplied
externally by the user
With Option "A’ the — 12 Volt may be externally

supplied

Please send me details of vour range of keypads.
Price £48.50 pfus VAT

Postage and packing

U.K. £1.00 *Europe £2.00 *Outside Europe £3.00)

“(This includes Air Mail delivery)

Payment should be made in sterling drawn on a U.K.
bank or [.M.O.

Cheques made payable to Star Devices L.td.

P O Box 21, Unit 1, Mill [.ane, Newbury. Berkshire.
Telephone 0635 40405

Access/Eurocard/Mastercharge

BLOCK CAPITALS

WW — 072 FOR FURTHER DETAILS
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A major exhibition of
computers, peripherals,
terminals and services,
held each spring in the

most highly industrialised
area of Western Europe.

GOMPLG |
EUROPE'S(

Centre International Rogier, Brussels,
May 6, 7 & 8, 1980

The ever-growing international attendance gives Compec Europe
exceptional status as a sales platform for providers of hardware,
software and services from every country. Ensure participation in its
benefits by posting the coupon below.
. & 2 B R R R R B R R B § R R R R B B

: COMPEC EUROPE’S0 sTAND RESERVATION FORm

To: The Exhibition Manager, Compec Europe, Room 821, Dorset House, Stamford Street, l
London, SE1 9LU, England. .

Please pyovisionally reserve for us stand space at Compec Europe 80 and send the undersigned more
information. .
. Name Company .
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A WILMSLOW

Y JAUDIO

The firm for Speakers |

HI-FI
DRIVE X
UNITS ¢

Audax HD12 9D25 £7.65
Audax HD13D34H £12.75
Audax HP11P25EBC £6.65
Audax HP20B25H4 £13.25
Audax HD24S45C £20.50
Baker Superb £25.00
Castle Super 8RS/DD £12.65
Chartwell CEA205 8’’ bass, matched
pairs only 8 ohm (pair) £61.25
Coles 4001 £7.65
‘Coles 3000 £7.65
Celestion HF 1300 I} £8.45
Celestion HF 2000 £10.25
Dalesford D10 tweeter £8.45

Dalesford D30/ 110 5in £11.25
Dalesford D50/1563 6%2in  £12.25
Dalesford D50/ 200 8in £12.25
Dalesford D70/250 10in  £22.25

Dalesford ABR 10in £10.25
Dalesford D100/310 12in £35.75
Decca London horn £57.25
Decca DK30 horn £43.75
Decca CO/1000/8 £10.25
EMI 14A/770 14in x 9in

8 ohm £19.50
EMI 8in x Sind/c, 10 watt,

4 ohm £4.05
EMI Type 350 4 ohm £€9.45
Isophon KK8/8 £8.15
Isophone KK10/8 £8.45
Jordan Watts Module £20.40
Jordan Watts HF kit £9.15.
Jordan 50mm unit £23.00

Jordan CB crossover (pair) £23.00
Jordan Mono crossover (pair) £23.00
Kef T27 £9.4

Kef B110 £12.00
Kef B200 £13.25
Kef B139 £27.00
Kef DN13 £5.40
Kef DN 12 £8.65
Kef DN 22 (pair} £40.85
Lowther PM6 £51.00
Lowther PM 7 £88.45
Peerless KO10DT £10.50
Peerless DT10HFC £10.50

Peerless KOAOMRF £12.25

Radford BD25 i T.8.A

Radford MD9 T.B.A.

Radford MD6 T.B.A.

Radford FN8/FNB831 T.B.A
£8

Richard Allan DT20 .95
Richard Allan DT30 £9.45
Richard Allan CG8T £11.25
Richard Allan CG12T Super £25.30
Richard Allan LP8B £11.75
Richard Allan HP8B £17.60
Richard Allan HP 128 £28.40
Seas H107 £8.95

Shackman Electrostatic, ¢/w polar
network and crossover (pair) €130
Tannoy DC386 15in £178.90
Tannoy DC296 10in £107.35

SWIFT

OF WILMISLOW
The firm for Hi-Fi

5 Swan Street,
Wilmslow, | Cheshire.

ht'

WILMSLOW

PA GROUP &
DISCOUNITS
£€15.45

SPEAKER

Telephone Speakers, Mail Order and Export
0625 529599

Hi-Fi: (Swift of Wilmslow) 0625 526213.
gj Lightning service on telephoned credit card orders! n

AUDIO : KITS
ol KITS FOR MAGAZINE DESIGNS etc.
KITS FOR MAGAZINE DESIGNS PRICES PER PAIR—
Baker Group 50/12 £23.45 Kits include drive units, crossovers, CARRIAGE £2.66
Baker Group 50/ 15 £35.15 BAF/long fibre wool, etc, for a pair of i
Celest!on Powercell 12/150 £56.50. speakers. Carriage £3.75 Dalesford System 1 £54
Celestion Powercell 15/250 £69.25 Dalesford Sy tem 2 £57
Celestion G12/50 Twin cone£15.95 Practical Hi-Fi and Audio PRO9-TI Dalesford S;:tem 3 £104
Cel::non G12/80 Cambric - (Rogers) Felt panels for PRO9-TL Dalesford System 4 £110
- ge e 5 0.25 _£6.72 plus £1.60 carriage €138 Dalesford System & €142
elestion Twin cone £19.75 Hi-Fi Answers Monitor (Rogers) £146 Dalesford System 6 £95
Celszggn G12/ 125 Cambric c3sho Hi Fi News State of the Art {Atkinson) Eagle SK210 £17.60
] _ . €182 | Eagle SK215 2.
Celestion G15/100 Cambric Hi Fi News Miniline (Atkinson) €48 Ea3|e SK320 So.gg
& odge 618 do-ii £31.95 _ {carriage £2.66) | Eagle SK325 £68.50
elestion. /100 Twin e 5 Hi Fi for Pleasure Compact Monitor Eagle SK33§ £93.00
p I<:o;1‘e - =¥ {Colloms) ) £115 Goodmans DIN 20 4 ohm (special
Ce':s ion B0 - {carriage £5.25) offer) £27.60
Fe stFl,on b 0 g ;-:g Popular Hi-Fi Mini-Monitor (Colloms) LS3/5A equivalent kit £71
Fanagondl N3 - €74 | Lowther PMG kit £105.30
Fa ePop 44 9- Popular Hi Fi Round Sound Lowther PM6 Mk 1kit £110.40
Fane op £€19.70 (Stephens) including complete Lowther PM7 kit £176.85
ane Pop 65 £21.25 cabinet kit £71 Peerless 1070 £124.70
:ane Pop EIBO £25.50 | popylar Hi-Fi {Jordan) £93 Peerless 1120 £142.10
Fane Pop 100 £41.80 plus {carriage £2.66) Peerless 2050 £51.10
Fane gu!tar gg; gg:g Practical Hi-Fi & Audio BSC3 (Rogers) Peerless 2060 . £67.40
Fane Dyltarso i _ o ) £65 Radford Studio 90 kit £184
F::e P:gg £26.10 Practical Hi-Fi & Audio Monitor (Giles) Radford Monitor 180 kit £218
£ n: s £34-°° ) 1~ 1 €155 Radford Studio 270 kit £350
al e SS 8 Practical Hi-Fi & Audio Triangle Radford Studio 360 kit £440
Fane Crescendo 12E £57.50 (Giles) £99 Ram Kit 50 (makes RAM 100)
:ane Crescendo 135 £74.50 Practical Hi-Fi & Audio Mini Triangle £71.50
Fane Sae:cendo 18E 5:‘;;3 ~ (Giles) £108 Richard Allan Tango Twin kit £49.00
Fane“m £13-75 Wireless World Transmission Line Richard Allan Maramba kit £69.00
Fane ¥ = (Bailey) KEF £122 Richard Allan Charisma kit £101.20
Fane % . Wireless World Transmission Line Richard Super Triple kit £81.70
Fane :P);:KHPX/Z 23.45 (Bailey) RADFORD £184 Richard Allan RAS kit £52.65
F::e A 54'22 Hi-Fi News Tabor (Jones) with J4 bass Richard Allan RAB2 kit £83.30
) % N £5-°5 units £60 Richard Allan RAB2L kit £89.90
oodmans . Hi-Fi News Tabor (Jones) with H4 Seas 223 £40.85
Goodmans 12P €21.00 bass units €66 | Seas253 £63.10
Goodmans 12PD £23.95 Seas 403 £76.60
Goodmans 12PG £23.65 | Smant badges free with all above kits | Seas 603 £122.60
Goodmans o — 5‘;?-45 (to give that professional touch to | Wharfedale Denton XP2 kit £31.45
Moo man; ifax OH‘ . £21.85 your DIY speakers!). Send 50p for Wharfedale Shelton XP2 kit £40.40
Mz:g:g:: P;z:g :g:: giﬁ;%in cfg-:g up to 6 reprints/construction de- Wharfedale Linton XP2 kit  £56.20
. tails of i
ot . eorn ST ails of above designs. Wharfedale Glendale XP2 kit £69.00
Richard Allan HD 10T £18.50 CARRIAGE & INSURANCE
Richard HD12T £24.45
Richard Allan HD15 eaaeth | ) Toclen ueciapvers Sap ach
Richard Allan Atlas 16in  €85.15 | | 2Peokers & 00 808 each
Richard Allan Atlas 18in ~ €110.75 | | SPCZers o L5, g 2
14" 9" £1.75 each
Speakers 1 5:‘ £€2.75 each Everything in stock for the
Speakers }8 ! £4.00 each speaker constructor!
Speaker kits £1.75 each BAF, Long Fibre Wool, Foam,
, A £€3.00 pair Crossovers, Felt Panels, Com-
Mag. design kitg £3.75 pair ponents, etc.
Large selection of gnille fabrics.
PRICES CORRECT AT 18.6.79 gg:gs;gz';:) stamps for grille
ALL PRICES INCLUDE VAT @ 15%
Send 30p stamp for free 38 page
a . 4
catalogue ‘Choosing a Speaker (4

RUDIO

L The firm for Speakers

Swan Works, Bank Square,
Wilmslow, Cheshire.

WW—036 FOR FURTHER DETAILS
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Beancat - ELEGTROEIG

computerscanners INDUSTRIAL THERMOMETER

/

[l

220 with aircraft,
direct programming
without calculating = 7

A range of digital scanners with THE MODERN WAY TO MEASURE TEMPERATURE
microprocessor, so without crystals T . A Thermometer designed to operate,as an Electronic Test Meter. Will
Extremely accurate and reliable. Each measure temperature of Air, Metals, Liquids, Machinery, etc.. etc.

el Z

I

Just plug-in the Probe. and read the temperature on the large oper

Bearcat-scanner searches its frequencies itself, scale 'meter. Supplied with carrying case, Probe and internal 1%

which you can read out immediately at the , volt standard size battery. _
display. Lock-out, delay and search are some of ‘Model “Mini-Z 1" measures from—40° Cto + 70° C. Price £30.00
the many functions of the Bearcat. Each type is Model “Mini-Z 2" measures from—5° Cto + 105° ¢ Price £30.00

‘Model "Mini-Z Hi" measures from + 100° C to 500° C £33.00

delivered in the European frequency. (VAT 15% EXTRA)

Beafrcat 210 10 channels Write for further details to

72-90MHz. 146-174MHz. 416-512 MHz. "HARFIIS ELECTRONICS (LONDON)
sensitivity through all bands 0,6 4V/20 dB 138 GRAY'S INN ROAD, LONDON, WC1X.8AX
Bearcat 250 50 channels (Phong3id;E.31787 95

72 - 90 MHz. sensitivity 0,3 uV/12dB WW — 032 FOR FURTHER DETAILS
146 - 174 MHz. sensitivity 0,3 uV/12dB -
420 - 512 MHz. sensitivity 0,6 uV/12dB
Selectable speed control for both scan and
search, as well as priority.

Bearcat 220

Police, Marine and Aircraft band, 20 channels

66 - 88 MHz. sensitivity better than 0,3 uV/12dB
144 - 174 MHz. sensitivity better than 0,3 xV/12dB !
118 - 136 MHz. sensitivity better than 0,8 uV/10dB
420 - 512 MHz. sensitivity better than 0,6 uV/12dB

The Bearcat 220 has an extremely good
selectivity, a selectable speed control for both
scan and search, as well as priority.

AEL CRYSTALS LTD .
Instead of 72-90 MHz. (BC 220-66-88 MHz.) Teicohons. Hoiey [03934) 5383 Telex 87116 (hespcon Horey)

the Bearcats can also be delivered in 30-50 MHz. CeetecenlicipHoriey

e e e WW—030 FOR FURTHER DETAILS

| Please send us your leaflets and [ — : -
| pricelist of the Bearcats. 3 j

| carbon film RESISTORS

|
|
J
I INEIIMEL. .. 5. 5k« o trempenree b oo e et eeee mamememme s s e & e : PRICES REDUC,[ED. SEND FOR DETAILS NOW
|
I
!
|

; Wolfsen Electronics b.v. - Ged. Nieuwesloot
I 111-115 1811 KR Alkmaar - Holland

EEEREELE

] | Wolfsen Electronics is the exclusive import Q b
| dealer for many European countriés.

/ AERO SERVICES LTD.
____________________ = ;
& 42-44A-46 Westbourne Grove
SEN ELECTRONICS B/ Lt
Tel. 01-727 5641 Telex 261306
Ged. Nieuwesloot 111-115 1811 KR Alkmaar Teletoon 072-124216°/ 148055 Telex 57572 Wolts NI. &
WW — 053 FOR FURTHER DETAILS WwWwW

——
—- 047 FOR FURTHER DETAILS
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OLSON PORTABLE MAINS DISTRIBUTION. EPROM ERASER

New!
Slim Jim

Dim. 1% x 2%"" x 18%""
£12.15. PP 85p + VAT

Low cost ultra violet eprom erasing
lamp will erase up to 12 chips at
one time.

19" Rack Mounting Type 13A/4SW/R £16.80. P&P £1 + VAT. PRICE £95.00 + VAT

- | -
- - - !
L

TRY — 9 sockets switched £25.50

Instant Trunking System for Wall or Bench Mounting Plus P&P £2 + VAT
NEW! 10 sockets switched in sloping box -
AR MAINS

ISOLATING UNIT

The Olson mains
isolating unit is an es-
sential bench item for
safety when testing and
repairing mains-
operated equipment.
The isolating trans-

COMPLETE WITH 6FT. CABLE AND
13-AMP FUSED PLUG.

dsockets 13A . ... .. ... £12.75 former has an earthed
s 6sockets 13A .. . . £15.00 screen and is rated
"nnw 4 sockets 13A switched . £14.45 250VA
k | | 6 sockets 13A switched . £16.75 .
+ Post €1 + VAT £38 + P&P £2 + VAT
ALL DISTRIBUTION PANELS ARE FITTED WITH MK SDCKETS & PLUG OLSON ELECTRONICS LTD., FACTORY ND. 8, 5-7 LONG ST., LONDON E2 8HJ
Send for details of complete range TEL. 01-739 2343

WW — 093 FOR FURTHER DETAILS

. oM § .-
x Suppliers of 747 UNIVERSAL COUNTER Timng frogy

Electronic Tubes _.
Semiconductors @ ° @

Py, it
g T L%
-
bg
v,
y.
‘

747 UNIVERSAL COUNTER TIMER
£175 + £3.50 p&p

;’!;;.
0o

2

For use in Professional Equipment

Exceptionally wide range of
spares for most equipment
in use

= Measures — A KHz, C MHz, Period A,
DC-150MHz Pulse Width A%, Time A% to Bx, Count
Write for catalogues or just state 8 DIGITS A, Count A (gated by B, reset by C)

Max. resolution 0.1Hz, 100pS.
8 FUNCTIONS Averages 1 to 1000 events.

3 CHANNELS

Also available — Counter Timers, Frequency Meters, Filter
Oscillators, Function Generators, Off-air Standards, Lab/
Bench Power Supplies, Panel Meters & Bar Indicators.

OMB ELECTRONICS

Riverside, Eynsford, Kent DA4 OAE
Tel: Farningham (0322) 863567

Prices. which are CWO & ex-VAT. are correct at time of going to press and are
subject to change without notice.

your requirement to

AEL

AERO ELECTRONICS (AEL) LIMITED
GATWICK HOUSE, HORLEY, SURREY,
ENGLAND RH6 9SU

Telephone: Horley (02934) 5353

“Telex: 87116 (Aero G Horley)
Cables: Aero G Telex Horley

WW — 082 FOR FURTHER DETAILS WW — 073 FOR FURTHER DETAILS




REBUN Ty TUBES

withEDICRON

® Monochrome or colour

® Standard, quick heat, deita or inline

® Wide range of neck sizes and heater ratings @ Neck glass, tube bases, equipment
and accessories also supplied

ELECTRON
ASSEMBLIES

® High tolerance on insert procedure

WIRELESS WORLD, JANUARY 1980

For full detalls contact:

@ High conversion rate on ageing

® Predictable in use and performance

® Long service life

EDICRON o

Tel: 01-221 47117 Telex: 265531 Edicrn G

WW — 066 FOR FURTHER DETAILS

LOWE ELECTRONICS LTD.

119 CAVENDISH ROAD, MATLOCK, DERBYSHIRE,
TEL. 0629 2430 OR 2817. TELEX 377482 LOWLEC G

CS1577

130mm DUAL TRACE
TRIGGERED SWEEP
OSCILLOSCOPE

£480 + VAT

PRICE INCLUDES TWO X10
FULL BANDWIDTH PROBES

130 mm mesh PDA

OC - 30 MHz

2 mV sensitivity

Signal delay

Auto level triggering

Display modes CH1, CH2, DUAL,
ADD, X-¥Y

Single shot with variable hold off

LR 2 B 5 5

»

TRIO

OSCILLOSCOPES

-SPECIFICATION
sandwidth:

Sensitivity:
Input R.C.:

Risetime:
Overshoot:
Sweep time:

Linearity:
Calibrator:

Trigger
bandwidth:
Trace rotation:
Phosphor:

Power:

Dimensions

Weight:

NEW
MODEL
CsS1577

30 MHz/2mV

0C- 30 MHz (3

dB) 40 MHz (6
dB)

2mV/cm-
10v/em

1 M ohm 22 pF
11.7nS

less than 3%

100 nS/cm -

0.5S/cm
better than 3%
1 KHz 100 mV
square wave

0C - 40'MHz

Electrical

P31

AC

10071207/
220/240V

50/60 Hz 40W

260mm x

190mMm x

375mm

10 Kg

CS1352 DUAL TRACE 15
MHz/2mV PORTABLE

£350 + VAT

The CS1352 oscilloscope offers you not only dual trace,
15MHz bandwidth operation at sensitivities down to
2mV/ cm but also use from 100-240 Vac mains and
portable operation using the optional rechargeable battery
pack. Automatic charging is carried out when the CS1352
is plugged into a mains supply. Now you can have top
performance both on the bench and out in the field — and"
at an affordable price.

Redan House, 1 Redan Place, London W24SA.

-measure the phase angle referenced to a

CS1575 DUAL TRACE 4 FUNCTION

The CS1575 is a unique tool for the
audio engineer. It features the normal
facility of dual trace display with
sensitivity to 1 mV/cm but not only can it
display the input signals on two
channels, it can simultaneously display
the phase angle between them and

zero phase calibration display. In addition
10 these unique features. you also have
independent triggering from each
channel to give stable displays even with
widely differing input frequencies.
Absolutely indispensable to the
professional audio engineer, the C§1675
is now in use all over the world. See it in
action or send for complete details.

£278 + VAT

The Trio range of oscilloscopes _oﬁe_r top quality at moderate cost. The brief specifications show the performance features which have made
these oscilloscopes firm favourites in all parts of the world, with bandwidths to 30 MHz and sensitivities down to 1mV/cm on 130 mm
screens. Prices are very realistic and we try to ensure that delivery is ex-stock at all times — quite a change these days.

.FOR FULL DETAILS ON THESE AND OTHER MODELS, CONTACT THE SOLE AGENTS, LOWE ELECTRONICS.

N —
WW — 052 FOR FURTHER DETAILS

s

Wide: range: of sockets

d bezels to mount from 2 to €
et LED or incaniescent displays. Also electrome modules with decoder driver

MOUNTING HARDWARE -
THE NO.1SOURCE

Hand counter options to mate with hardware

vallah

plays ®Att

gits using

/e one p

WW — 016 FOR FURTHER DETAILS

PCL:

98 Crofton Park Road, London S.€.4. Tel: 01-690 1914 Telex : 897883

1gle or duat

ce buzel with

LCD DIGITAL PANEL METERS
ULTRA LOW COST

DPMs 1 and 2 are extremely compact, significantly saving panel space while full scale
values 0#0-1.999V 0r0-199.9mV are variable by means of a multi-turn potentiometer.
Plastic bezel & screen, user selection of decimal point, auto polarity & zero, accuracy of
£0.1% and character heights of 0.7 £ 0.5" combine to offer probably the most
attractive DPM on the market.

WW — 017 FOR FURTHER DETAILS

Perdix Components Ltd
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THINK OF A SHAPE

\f\J ANE Y S 500D — dual channel
\ up to 500W/RMS per
N channel DC-20 KHZ

Whatever it is, the HIIH 'S’ range
of power amplifiers will handle it

The H"H 'S’ range is designed to handle heavy industrial usage in the fields of vibrator
driving, variable frequency power supplies and servo motor systems.

S 500D S 250D

Dual Channel Single Channel

19" rack mount 3'2" high 19" rack mount 3%" high

500w r.m.s. into 2.5 ohms per channel 500w r.m.s. into 2.5 ohms

800w r.m.s. in bridge mode Retro-convertible to dual channel
DC—20 KHZ at full power DC—20 KHZ at full power

0.005% harmonic distortion (typical) at Full short and open circuit protection
300w r.m.s. into 4 ohms at 1 KHZ Drives totally reactive loads with no
3KW dissipation from in-built force cooled adverse effects

dissipators

A complete range of matching transformers and peripheral equipment for closed loop,
constant current and voltage use are available.
Alternative input and output termination to order. Rack case for bench use built to
specifications. For complete data write or call.

Kirkham Electronics

MILL HALL, MILL LANE, PULHAM MARKET, DISS, NORFOLK IP21 4XL
DIVISION OF K.R.S. LIMITED
TELEPHONE (037 976) 639/594

FRANCHISED COMMERCIAL AND INDUSTRIAL AGENTS FOR HIIH ELEC-

WW — 065 FOR FURTHER DETAILS
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you can choose your

microphone to enhance
your sound system.

Shure makes microphones for every imaginable use.
Like musical instruments, each different type of Shure microphone has a
distinctive "sound,” or physical characteristic that optimizes it for

particular applications, voices, or effects.

Take, for example, the Shure SM58 and SM59 microphones:

SM59

Mellow, smooth,
silent...

The SM59 is a relatively new,
dynamic cardioid microphone. Yet
it is already widely accepted for
critical studio productions.

in fact, you'li see it most often
where accurate, natural sound
quality is a major consideration.
This revolutionary cardioid micro-
phone has an exceptionally flat
frequency response and neutral
sound that reproduces exactly
what it hears. It's designed to give good
bass response when miking at a dis-
tance. Remarkably rugged—it's built to
shrug off rough handling. And, it is su-
perb in rejecting mechanical stand noise
such as floor and desk vibrations te-
cause of a unique, patented built-in
shock mount. It also features a special
hum-bucking coil for superior noise
reduction!

|
" ! iy |
. + .

t 1
L fode 1
beeb

!
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RELATIVE RESPONSE iN db

FREQUENCY IN HERTZ

professional microphones...by

SISHURE §

Shure Electronics Limited, Eccleston Road, Maidstone ME 15 6AU—Telephone: Maidstone (0622) 59881

oI .

SM58 N
Crisp, bright S ‘g‘:;‘;' R
“abuse proof” o

Probably the most widely used
on-stage, hand-held cardioid
dynamic microphone. The

SM58 dynamic microphone is
preferred for its punch in live

vocal applications. . .espe-

cially where close-up miking is
important. It is THE world-

standard professional stage mi-
crophone with the distinctive Shure
upper mid-range presence peak for
an intelligible, lively sound. World-
renowned for its ability to withstand
the kind of abuse that would destroy
many other microphones. Designed
to minimize the boominess you'd ex-
pect from close miking. Rugged, effi-
cient spherical windscreen eliminates
pops. The first choice among

rock, pop. R & B, country, gospel,
and jazz vocalists.

RELATIVE RESPONSE IN db
=

FREQUENCY INHERTZ

WW—071 FOR FURTHER DETAILS
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wireless
world

Into the 'eighties

Our front cover this month,
introducing the articles “Radio and
electronics into the 'eighties”,
symbolizes man’s increasing
involvement with his technology. This
is a two-way process. The more devices
and systems he produces the more he
changes his environment and this
reflects back on him by modifying his
customs, institutions and general way
of life. And it may go deeper than this.
According to the early sociologist
Durkheim, a person’s knowledge of
himself — his self-image — is created
by the society in which he lives. Not
only does he exist in society but
society exists in him. So in modifying
the material basis of society and

.hence social relations by technology,

he continually changes his concept of

himself as an individual and all the
imagined needs or wants that arise out
of this concept. No wonder that
modern man in industrialized society
seems such a restless, anxious and
dissatisfied creature.

This two-way process is very intense
when the technology is electronics, for
here we are concerned with
transmitting and transforming
information, and ultimately, if not
directly, this information causes
human beings to think, feel and act.
What seems to emerge from the
developments described in the
following articles is that the 1980s will
see a further intensification of the links
between the human being and his
electronic systems. The systems will
become even more closely matched to
the input and output capabilities of the
biological organism and will make even
greater demands on it. It’s not simply a
case of more communication channels
conveying more information in a given
time, but a continuing increase in the
refinement and variety of the
information put in by and presented to
the human beings.

Higher quality sound and visual
images, and higher performance in
radar systems and laboratory

instruments, for example, all demand
greater attention and discrimination. In
broadcasting the addition of colour and
text to television and stereophony to
soupd have already given us more to
perceive and cognize, and electronic
tricks in sound and vision synthesis
are stretching these abilities to the edge’
of confusion. In radiocommunication,
voice messages are being supplemented
by digital data transmission, often on
the same circuits, to make possible
greater detail and accuracy. And now
the general public can retrieve useful
facts from data banks over the

ordinary telephone lines.
Telecommunications are, of course,
essential to organizations — especially
large, far-flung organizations like
multinational companies, airlines and
political/military alliances — to enable
them to respond quickly and
appropriately to events in any part of
their structure. Any message demands
a decision, if only to ignore it, but with
messages arriving quicker, and in ever
greater quantity and detail, the
mounting pressure on responsible
people to be continually making
decisions and deciding priorities is
reaching inhuman proportions. Some
individuals have found it too much and
have left for a quieter life.

On the 50th anniversary of Bell
Laboratories, the president, W. O.
Baker, said of communications: “I see
it also as a mission of importance
involving great responsibility.
Improving communications, more
efficient and satisfying handling of
information — these I deeply feel are
essential to help solve economic and
social problems and aid efforts to
civilise the future”. These are noble .
sentiments but it is already evident
that we cannot solve such problems by
technology alone. As humans we are
limited in our powers to assimilate
information and in our good will to act
on it properly. Perhaps what we really
need is less information and more
wisdom.
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Intefsat V (above) the latest communications satellite, which will be launched at the turn of the
year, marks dramatically the entry of radio and electronic technology into the 1980s, for it has
double the communications capacity of its predecessor, Intelsat IVA. Equally important
advances are being made in terrestrial radio and its related fields, and in the following pages
we present articles by seven specialists who first look back at what has happened over the past
decade and then project their thoughts and expectations into the "eighties.
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Land mobile radio

by W. M. Pannell, M .| E.R.E. Pye Telecommunications Ltd

Technical progress in the electronics
industry over the past decade has taken
vast strides, with the land mobile radio
sector certainly not lagging behind. The
inevitable questions arise: What effect
have all the changes in technique had
on the mobile radio industry and its
users? Which changes have made the
biggest impact? And, what can we ex-
pect over the next decade?

Although the changes to the mobile
and portable units, the fixed equipments
and the peripherals have shown consid-
erable innovation over the past ten
years, many of the changes in technique
have been brought about by the in-
creasing complexity of overall system
requirements.

One change that made a major
impact on mobile radio in the UK, over a
decade ago, was the decision to split the
channel bandwidth at v.h.f. from 25 to
12%2 kHz. This resulted in some

immediate relief in the search for extra
spectrum and a marked reduction in
co-channel interference. The change
improved the utilization of channels for
many types of user.

During the 1970s we also saw the
increasing use of personal portables in
all types of system. This is, of course, a
logical progression in view of com-
munication being needed between
people rather than vehicles in most
cases — the main exceptions being
where interrogation of vehicle status is
desired or where vehicles are the essen-
tial tool, for example fire engines.

It was at this point that the move
towards miniaturization became an es-
sential requirement in al<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>