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RADIOCODE CLOCKSLTD

SPECIALISTS IN ATOMIC TIME, FREQUENCY AND SYNCHRONISATION EQUIPMENT

1

( NEW PRODUCTS )

@ MINIATURE RUBIDIUM
OSCILLATOR MODULE
Lower power, fast warm up, optional
output frequencies, programmable
frequency offsets.

@ RUBIDIUM FREQUENCY
STANDARD
High performance, compact and
rugged instrument. 2U rack or '/, ATR
case options.

® INTELLIGENT OFF-AIR
FREQUENCY STANDARDS
Microcomputer controlled
instruments, directly traceable to
N.P.L., precision ovened local
oscillator, comprehensive monitoring
and status information, real time
synchronisation.

® LOW COST MSF
FREQUENCY STANDARD
Instant operation, directly traceable
to N.P.L., self-contained portable unit,
no scheduled frequency changes,
24 hr transmission, real time

k synchronisation J

® Off-air frequency
standards ‘

@ Intelligent time systems

@® Caesium/Rubidium based
clocks & oscillators

® Master/slave systems

® Time code generators/readers
® Record/replay systems

@ Intelligent display systems

® Precision ovened oscillators

® Time/frequency distribution

systems

Radiocode
Clocks Ltd*

Unit 19, Parkengue,
Kernick Road Industrial Estate, Penryn,
Falmouth, Cornwall. Tel: Falmouth (0326) 76007

(*A Circuit Services Associate Co.) y
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FIELD ELECTRIC LTD.

3 Shenley Road, Borehamwood, Herts WD6 1AA. 01-953 6009
Official Orders/Overseas Enquiries Welcome/Telephone Orders Accepted.
Open 5 days. 9am/5pm. Please ring for C/P details now shown.

All prices inc. 15% VAT unless stated.

SPECIAL OFFER: Prestel Adaptor Model P1. Complete with remote
C/keypad. C/W All electronics. CPU isolation T/x modem 1200 bauds rate.
UHF modulator. PSU IC’s AY-3-1015D, AY-3-9710HK, PIC 1650A-532,
TY16502, AY-3-9725 & Data. New and boxed. £15.95 C/P £3.0

Sonnenschein Dryfit A200 Batteries. 12 vdc 5.7ah. New and boxed 151.7 x
65.5 X 94.5m/m. Can be used in any position. High impact ABS Case.
Charging voltage 13.8V. Max. discharge current 80A. Discharge 20hr 285m/a.
£16.95 inc. 15% VAT & C/P )

24V 15 amp Gould
switch mode PSU.
New & boxed 215 x
72 x 89m/m. 240V

110Vinput. £57.50
CrP 2.50

24V 4.8a Ac/Dc
linear PSU. 240V
input. New & boxed
227 x 123 x
70m/m. £19.95
C/P350

Farneli G6-5m. 6V
5A. 240V input
switch mode PSU
145 x 88 x 33m/m

£20.00 cp1.75 ff0"|c/%1 8.00

inc.

19" Rack mount fan
unit3 x 240V, 1
X 120 fans. New
unboxed, louvred

Kingshill linear PSU

20 25V, 30A, 240V input

£30.00 c/P 20.00

Cherry qwerty keyboard
new. IC’s SN7493AN,
SN74151AN, SN7400N,
etc: £12.50 C/P 1.50

Die-cast AliBox 412
xilg x 2l2

£2.00
CIPs0p

NCR Micro Fiche 390 PCB 9 x 2532JL45
x 279 x 189m/m EPROI

New portable 240V
Ac. 24/12V Deinput.
£69.00 c/P 6.00

MS 4K x 8 bits
£12.95inc. C/P
New

22,000uf 25V
new

Computer.
Grade caps
£1.50
inc. C/P

Bardic/Chloride Safety
Handlamp C/W sealed

alkaline batt & charger pack,

24V Dc. New & boxed.
£34.50cP 375

Cetronic Ltd. Line
Conditioner 50Hz, input
freq. 240V-20A +10%
5KVA20 8 Amp.

£350.00

Gould Type DC379. 240V
input 5V 40A-12V 4A +
15V 11A switch mode
PSU. £55_00 C/P 5.00

Hewlett Packard 180A
O'scope C/W 1801A
D/CHN 50MHz Vert Amp
+ 1821A time base &
delay gen: with data rack
mount. £550.00

Cossor CDU150 Dual
Trace O’scope C/
data 35MHz.

£165.00

Kingshill Stablished Metered PSU
Type 601 240V Input 0-60V O-1A

£50.00

4 x AANi-Cads Re-
chargeable Shrink wrap
Ex-new equipment

£2.25inc. C/P

Fairchild 8m/m Type
70/07 Suitcase
Projector C/W audio

Sodeco 12V R al
Digit Panel Mounting New.

£6.75CP1.25

Counter 6

Universal Coupling Arms
ideal for robotics 4"
closed. £2.28§ inc. C/P

amp: Lens & case

240v £19.95
c/P3.00

Tektronix Type Sl

Data Recording Fan Cooled

Linear PSU 240V input + 15-158A

per output newrboxed

£40.00

120 x 120 x 38m/m
115V Fan’s new
condition £2.50
inc. C/P

Sampling Heads.

£200.00

12V Dg Q.Halogen 100W 30 x
10m/m. £2.00 inc. CIP

Comark Digital
Thermometer Type 3000
19510 1100C data VA.

Tektronix Linear IC
Test Fixture 178.
£500.00

BNC 502 Amphencel Surface
Sackets. £1,00 inc. C/P

£75.00 inc. Thermai
Coup

Tektronix Type 7A12
Dual Trace Amp.

12-0-12V 2A Per Winding
230V Prim. £2.50
C/P 1.00

£22.00
Tektronix Type 1AS

$-0-9V 1A 230V Prim. -

Meter Movement in Plas-Case.
Reads 230°C/450°F 195 x 127
% 500m/m case meter 88 x
72m/m. £9,95 C/P 1.50

£1.95¢P s0p

Differtial Amp
£60.00

20/22V 2A 230V Prim
£5.50 ¢/P 75p

CDC Hawk 5+ 5Mb Hard Disk
Drive. New & Boxed C/W Data.

£250.00

Tektronix 53/54C
Duai Trace Calibrated

Pre-Amp. £50.00

Cathoden Crystal Osc
20MHz with data. £2 50
inc. C/P

Philips Type PM 3212 Dual
Trace O'scope 25MHz

£350.00

VoltexCo + 12V 1-5A + 5
30A 12V10A Linear PSU.
115V/230V input. Rack
mount. 17 x 14 x 434",
£38.00 C/P 5.50 NEW

Tektronix Type 454
O'scope. 150MHz Dual
Trace Delay Sweep.

£615.00

Telequipment D67 Dual
Trace 25MHz Delay Sweep.

£250.00

Tektronix Type 422 O'scope
15MHz Dual Trace FET
Inputs. £300.00

CDC Lark Hard Disk Drive
C/W PSU Smoke Damage.
£50.00

Coutant Linear PSU. New &
boxed with data. GP series
15-18V 10A 240V input.
£46.00 inc. C/P
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CHUM ONE A

Industrial Computer

Control BASIC and Z80 Assembler Language
On Board EPROM Programmer

Detachable Hand-Held Keyboard and Display
4K Bytes of Battery Backed Memory

Up to 64 Relay Outputs

Up to 64 Opto-Coupled Inputs

4 Analogue inputs

1 Analogue Output

RS232 Interface

Cassette Back-Up Memory

Real Time Clock

The Chum One A offers the complete solution to all
measurement and control problems. Programs can be
written, tested and modified in RAM then-at a touch of a
switch blown into an EPROM.

WARWICK DESIGN GROUP, 12 ST. GEORGE’S ROAD
LEAMINGTON SPA GV31 3AY (0926) 34311

CIRCLE 99 FOR FURTHER DETAILS
ELECTRONICS & WIRELESS WORLD JUNE 1986

* % % % ok b % X% b




This is just a sample of our huge
inventory — contact us with your

requn‘ements.
OSCILLOSCOPES
Hewlett Packard
182T Scope Mainframe £1850
1715A opt 101 200MHzScope £1950
Tektronix
212 Miniscope 500KHz £350
4658/DM44  100MHz Scope DMM £2000
4658 100MHz Scope £1450
475A 200MHz Scope £2350
475 130MHz Scape £2000
475A/DM44  200MHz Scope/DMM £2750
- 485 350MHz Scope £4950
608 Monitor £1500
634 0pt 1,20 DisplayMonitar £750
5223 Scaope Mainframe (Mint) £3600
5441 Scope Mainframe (Mint) £1950
7603 100MHz Mainframe £1950
R7603 ScopeMainframe £2100
7704A 200MHz Mainframe £2850
7904 500MHz Mainframe £6850

A large selection of 7000 series plug-ins available at up to
B60% saving on list. Please call for quotations.

ANALOGUE METERS
Fluke
887AB Differential Voltmeter £850
931B Differential Voltmeter £750
Marconi
TF 2603 RF Millivoltmeter £550
ANALYSERS
Anritsu
MS 628 Spectrum Analyser

10KHz-1700MHz £7250
Hewlett Packard :
332A Distortion Analyser £600
8568A SpectrumAnalyser P.0.A.
8908A opt 01  Modulation Analyser £4800
Marconi
TF 2330A Wave Analyser £850
TF 2337A Automatic Distortion Meter £450
TF 23008 Moduiation Meter £950
TF 2808 Dataline Analyser £650
Radiometer

. BKF10 Automatic Distortion Analyser
+RECB1 Plotter £1500

Thandar
TA 2160 Logic Analyser 16 channel. MINT £950
Tektronix )
308

DataAnalyser £1750

Marconi Instruments

INDUCTOR ANALYSER TF 2702

SPECIAL OFFER £950
0.3rH-21,000 Henries
Int. Freq. 10KHz, 1KHz & Powerline
Ext. Fre& 20Hz-20KHz

SIGNAL SOURCES
Hewlett Packard
214A Pulse Generator £750
8007B Pulse Generator £950
8011A Pulse Generator 20MHz £550
8015A0pt02 PulseGenerator £1500
8614A Signal Generator £3950
B861BA UHF Signat Generator

1800-4500MHz £2750
86260A Sweep Generator Plug-in

12.4-18GHz £3500
86408 001-002 AM/FM Signal Generator £4500
86808 Sweeper Mainframe £950
4204A Digital Osciflator £475
3314A0pt 01  FunctionGenerator £2500
3325A Function Generator £1950
Marconi
TF 2002B AM/FM Signal Generator £995
TF 2006 AM/FM Signal Generator 1 GHz £1950
Wavetek
166 S50MHz Pulse/Function Generator  £1500
184 5MHz Sweep Generator £650
185 Sweep Generator 5MHz £595
TEKTRONIX G.P.T.E.

ENORMOUS SAVINGS — NEW LOW PRICES — SAVE
UP TO 80%

0C 504 opt 01 Counter £95
DC 508A Counter ¢ £500
DD 501 Digital Delay £300
FG 501 Function Generator £95
FG 504 40MHz Function Generator £1250
PG 502 Pulse Generator £1000

Pulse Generator

PG 505 £150
PG 506 Constant Amp. Generator £1500
PG 508 Pulse Generator £800
RG 501 Ramp Generatar £100
SCBo1/2 Scopes each£350
SG 502 Signal Generator £325
SG 505 Signal Generator £260
TG 501 Time Mark Generator £1350
TM 501 Mainframe £320
TM 506 Mainframe £325
TM515 Mainframe £400
HEWLETT PACKARD COMPUTERS
2631B opt 005, 017, 018 Printer £650
3497A opt 001 DataAcquisition Unit £2950
9408 Multiprogrammer £1495
7910H opt 015 Disk Drive £1500
9862A Plotter £500
9915A Computer £850

Alsg available:- 9816A e 98255 @ 9825T ¢ 9826A
* S835A ¢ 3836GA ¢ 38455 @ 98458 ¢ 9845C-150
® 0827C ¢ 9827T.

GENERAL PURPOSET&M

Farneil

SS8G 520 + TTS 520 Transmission Test Set £4275
Fluke

887AB AC/DC Differential Voltmeter £850
5200A/5215A ACCalibrator £7500
7220A Comms. Freq. Counter £495
G. P. Industrial

MFL 373 Fault Locator. MINT £395
Hewlett Packard

3437A High SpeedD.V.M. £1250
3465A 4'2DigitD.M.M. £350
87468 SParameter Test Set £7500
7475A 0opt 001 Plotter £1275
Keighley

192 opts 1810, 1923 Prog. Systems D.M.M, £995
Marconi

TF1313A LCRBridge0.1% £750
TF 2702 Inductor Analyser £950
TF 2807A PCMTester £1350
TF 2905/8 TV Pulse Generator £750
Tektronix

148 TVInsertion Signal Generatar £4250
520A Vectorscope (NTSC) £3750
521A Vectorscope (PAL) £4250
6305R Calour Monitor £1500
576 Curve Tracer £7500
81 SamplingHead £850

1411Ropt 04 TV Generator
1421 \ectorscope
1481R TV Wavefarm Generator
PBO15 40KV H.V. Probe (New)

AII prices are exclusive of VAT and correct at time of going to press . Camage and packing charges extrag A copy of our trading conditians is avaflabie ‘onreguest.

=S et leh o | Electronic Brokers Ltd, 140-146 Camden Street, London NW1 9PB

233;2 et ekl =
ElectronicBrokers| - = [ =

Telephune' 01- 267 7070 ¢ Tele)(' 298694 o Fax: 01-267 7363
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STS founding directors left to right: Mike Stone, Roger Ashby and Nick Heckford.
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Satellite tv company aims for 25% share

Satellite Technology Systems
are set to capture 25% of the
UK market for satellite tv and
data reception equipment. The
company, formed in 1983 and
who made their first sale a
year ago, hope to sell at least
1,500 systems by the end of the
year. They estimate the UK
market size this year to be
8,000 units, give or take 2,000,
with a value of £9 million and
expect that to double in 1987.
Speaking at the company’s
recent product launch, m.d.
Roger Ashby expected STS
turnover would be £1 million
within a year, rising to £10
million after five years. At this
sort of level prices could be

expected to fall to £600 for a
domestic equipment set-up.
The STS 300 ‘entry level’
domestic system costs around
£1000 and comprisesa 1.2m
dish (for SE England) with
42dB gain, down-converter
with a noise figure of typically
1.9t02.3dB (2.5dB max) and
50dB gain, and a receiver with
40 preset channel positions,
subcarrier tuning from 5 to
8MHz, remote polarization
control, and both v.h.f. and
baseband video outputs.
“Our domestic product offers
very high quality reception”
says technical director Mike
Stone, “far better than
anything else at a comparable

price.”

The ‘600 series’ for
commereial and educational
use has a larger dish diameter
and a different receiver,
operating with voltage
synthesized tuning in 20MHz
steps and wide/narrow
bandwidth selection. For hotel
and club installations
receivers would be
individually tuned to permit
simultaneous reception, and
could feed up to 600 tv sets.

The company disclosed that
Television South plc had
acquired a 47% shareholding
in STS with an investment of
£440,000.

Radio waves that don’t radiate:
anew resource?

Research being conducted at
Bradford University could lead
to a hitherto unused part of the
radio spectrum being opened
up for public use. The ideais to
exploit wavelengthsin4.5—
5.5mm region (about 55-65
GHz) which normally suffer
strong atmospheric absorption
by molecular oxygen. At
60GHz, signals sufferan
additional propagation loss
factor of 20 for each kilometre
traversed.

Professor Peter Watson and
Dr Andrew Richardson plan to

4

exploit thislimited range in
such a way that the same
frequency can be re-used more
or less ad infinitum for short
range wideband links. Such
links, for local area networks,
ENG applications, etc. would
for all practical purposes be
non-interfering, analogous
perhaps with a number of
human conversations going on
simultaneously in the same
Toom.

Watson believes that
these properties make 60GHz
uniquely suitable for an

entirely new form of
regulation based on land
ownership. Aswith a garden
hosepipe, it would be possible
to spray one’s own property,
taking only slight care to avoid
it going over the fence.

Their work is directed
toward eliminating the bulky
precision components at
present in use. Gunn
oscillators and antennas
fabricated with microstrip
technology are just two
examples of the approach
currently being explored.

Goodidea-
shame about

the business
sense

“British inventors still don’t
understand the needs of a
start-up business” says Keith
Gummery, from Spicer &
Pegler, one of the judgesin the
Internepcon IDEA 86 award
scheme for new electronic
designs or applications. The
100 entrants showed the
breadth of creativity available
but: “The judges were greatly
disappointed by the quality of
the plans seen. In spite of the
guidelines provided by the
organisers, few seemed to take
seriously the need to set out
the supporting facts for their
plan to convince other of their
business priorities,” he said.

Mr Gummery’s company of
chartered accountants will be
advising the four winners:
Brian Payne of Electronics
Aids for the Blind for a
telecommunications system
for the blind/deaf; Mark
Hawood of Enigma Electronics
for a secure seal for vehicles;
John McKechnie, MTS
Cambridge for a secure voice
transmission system; and
Steven Parkesfora
Transputer-based music
synthesizer.

Fibre Network

London University is to get

an interactive video network
based on fibre opticlinks. It
will link seven of the
University sites, allowing
meetings, tutorials, seminars,
lectures and conferences to
take place between remote
sites. The system will use
switched-star techniques and
the latest generation of optical
fibre equipment, developed for
transmission in BT networks;
each fibre can carry four
colour tv channels with the
associated sound and an
addition 2Mbit/s data channel.
The network will be developed
by the university in
collaboration with the BT
Research Labs, Martlesham.

ELECTRONICS & WIRELESS WORLD JUNE 1986




“Inarecent speech to RETRA,
thechiefexecutive of Grundig
International, Wolfgang
Barth, addressed the problem
oftechnological overkillin

“consumer products.

- He pointed out that the

‘effect of rapidly changing

‘technology “has often been to
build new technology into

‘products simply inorder to

convinee thecustomer that
they should buy something
new . Therealneeds of the
customer appear to take

-second place”.

- Going on todiscuss market
research into customers’
requirements, Mr Barth
¢laimed that “marketers
cannot create human want.
They canonly succeed with

products which satisfy a
current human need”. He
‘sought to argue that “people
are not only important... they
make rational choices”.

. ‘Whileagreeing whole-
heartedly with the {irst

Who needs it?

remark, one must point out
that the enormous suceess of
the policy to which Mr Barth is
opposed means that the second
remark cannotalwaysbe true.

Cupboards all over the
developed world must surely
bulge with unregarded
ealculators and home
computers, produced asa
result of market creation: no
human need for them was
expressed before the ;
advertising started. It became
possible to make them small
and cheap, so the customer was
madeto feelunder-privileged
unless he bought them.

Mr Barth comments thatone
now needs the skilis of an
airline pilot to operate the
controls of a hi-fi unit. There
are buttons to press, dials and
leds to take note of, switches
and knobs to adjust - and all
this to play a tape or disc. The
kind of equipment which offers

_all this gadgetry enjoys.a head
start-on the dealers’ shelf, the

no-nonsense variety being too
devoid of Jones-impressing
light-flashing to appeal to any

- but the person who just wants

to hear music. How many
purchasers of 'midl’ systems.
all of which appear to possess
rudimentiary graphic
equalizers, havethe uscofa
sound level meter and noise
source with-which to sét them
up? .

There is a large section of the.

consumer market whichrelies
for its very existence on
persuading customers that
they need a slightly reduced
version of the Houston mission

~eontrol centre to perform the

simplest of operations, a large
proportion of the front panel
probably never being used, or
used in ignorance.

Mr Barth's heart isclearlyin
theright place, but hisremark
that people “canonly be
persuaded to buy what they
actually need” must, in the
light of experience, be suspect.

Recursive geography

The pattern on the front cover
is a computer image of part of
the Mandelbrot Set. Benoit B.
Mandelbrot studied fractals;
those mathematical equations
which invoke themselves and
can therefore be reiterated ad
infinitum. In particular he
used a computer to study the
graphical representation of
complex numbers using the
formula, amongst others,z =z
+ c¢wherecisalsocomplex.
Starting withz = 0 + jO, he
used the formula to get a new
value of zand then reiterated
to get another new value, and
soon. The size of zis recorded
over arange of values forc.
For most values z rises
rapidly toward infinity,
however for a few values the
size of zdoes not rise in this
way and it is these values that
comprise the Mandelbrot Set.
Computer graphic images are
produced by plotting the real
and imaginary valuecsof con
the x and y axes. Foreach
position of c the number of
iterations of the formula
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needed for the value of zto
reach a limit is counted.

For a colour computer the
number of counts can be
represented by colour bands.
In monochrome it is necessary
to alternate betweenblack and
white for the bands or provide

agrey scale. The computer
program to plot the images is
deceptively short. The image of
the complete Set on this page
takes about two hours to run

on a BBC Micro: close-up
images like the one on the
front cover can take days.
(Recent Transputer
demonstrations have included
generation of Mandelbrot
images in seconds to illustrate
the speed of the system.)

Radar to
watch
raindrops

There are two respects in
which the standard weather
radar sets are not very good
establishing the severity of'a
storm and deciding whether
it’s rain, hail, snow or
whatever. The reason is that
echoes on conventional radars
look much the same whatever
the nature of the precipitation.

Since 1982, Professor Peter
Watson of Bradford University
has been collaborating with
the Rutherford Appleton
laboratory to develop the use of
switched polarization radar to
overcome thisdifficulty. The
importance of polarization in
the context of meteorology is
that horizontally and
vertically polarized waves are
reflected to diftering extents
by different forms of
precipitation. Snowflakes,
because they tumble in
random fashion, reflect
horizontal and vertical waves
more or less equally. The same,
though, isnot true of rain.

Contrary to popular belief.
araindropin flight is not pear-
dropshaped; it’s more like an
oblate spheroid, flattened
above and below. What's more,
the ratio of the vertical to
horizontal axis variesina
known way with the size of the
drop. Because of'its consistent
symmetry, a raindrop of
whatever size will therefore
reflect horizontal and
vertically polarized waves to
differing extents.

Professor Watson has
quantified all these effects
using a switched polarization
radar developed a nuinber of
years ago at the Rutherford
Appleton Laboratory. This
radar was originally designed
toresearch the effects of rain
on satellite transmissions.
Watson has now been able to
use it to asses its value in
termsofterrestrial weather
forecasting. So confident is he
of the value of switched
polarization radar that he
believes it will measure
accurately the amount of
precipitation falling on the
ground anywhere within
theradar’srange.

Lt



New law proposed for ideas

The whole patent and
copyright regulations are to be
overhauled according to plans
published in a government
White Paper ‘Intellectual
Property and Innovation’. Its
main proposals are to:

@ make the Patent Office a
statutory body.

@ introduce a new
unregistered design right
which will cover protection of
original designs which are not -
artistic works, such as spare
parts.

® make patent litigation
easier.

® introduce a 10% levy on
blank audio tapes. The levy
will entitle users to make
private copies of broadcasts or
pre-recorded material but not
to copy programs. (There will
be confirmation thae computer
programs are protected by
copyright. Private recording of
tv programs will alsobe made
legal).
@ permit educational
recording of radio and tv
programs and to reduce
copyright obstacles on
photocopying for education.
The copyright laws will

include transmissions from
satellites. The statutory
recording licence is to be
abolished. Anyone wishing to
record a perfomance of a work
will have to negotiate
individually with the owner of
the copyright, and the
Performing Right Tribunal
will be extended to cover all
copyrights.

The tape levy has aroused
much heated discussion on
both sides, and there are likely
to be some lively debates when
the proposals are introduced as
a Bill.

Research initiatives

Collaboration between
companies at the pre-
competitive stage isto be
encouraged by National
Electronics Research
Initiative, sponsored by the
DTI. Two such initiatives has
been announced by Geoffrey
Pattie, the minister for
information technology:
pattern recognition and silicon
microsystems.

Pattern recognition is
part of amachine intelligence
programme and consists of two
parts; one for image-

understanding systems and
the other on self-learning
machines and speech
recognition. The overall
objective of the scheme is to
cover high-level inference,
integrated pattern processing
machines, automatic machine
learning from training
examples, and the
implementation of all thisin
v.l.s.1. circuits.

Silicon microsystemsisa
method of interconnecting
integrated circuits on a silicon
motherboard. Chip

manufacturing technology
will be used to provide very
fine lines for connection and
allow a greater density of
mounted i.cs. The programme
will cover thermal, electrical,
mechanical and optical
properties, Design
methodologies, attachment
and sealing methods and the
effectiveness of the techniques.

There are a number of
companies participating in the
two initiatives which will both
be based at the RSRE,
Malvern.

Crystals for up to 75MHz fundamental

Crystals oscillating at up to
75MHz in fundamental mode
and third-overtone crystals up
to 200MHz can be produced “on
acommercial scale” according
to manufacturer STC. Devices
for up to 60MHz are already
available.

Current wet-etch techniques
have only been able to produce
quartz crystals thin enough to
operate at up to about 26MHz
in fundamental mode. Trying
to produce crystals for
operating at higher
frequencies results in very low
yields; the lapping processing

starts to break the edges of the
quartzblank. .

By selectively etching
quartz blanks in buffered
hydrofluoric acid, say STC, itis

possible to produce dish-
shaped crystals withan
extremely thin middle disc—
22pm—and a more substantial
outerrim.

Is your database illegal?

Now that the Data Protection
Act has become law, there are
still only a third or a quarter of
the estimated 300 000 data
users who have registered,
according to the National
Computing Centre. While
many of the large users left it
to the last minute, many more
may have received erroneous
advice that they are exempt
and do not need to register.
“More worrying than
the failure of so many
organisations to register” says
Tony Elbra, author of the
NCC’s Data Protection

Training Package, “isthe
probability that they have also
neglected the other
requirements of the
legislation. These include the
obligation to take security
measures to protect personal
data; to grant access to the
records by the subjects of the
data; tokeep data accurate and
up-to-date and to avoid
unauthorized disclosure or loss
of personal data. This can only
be met where all staffhave a
good understanding of the
legislation and their
responsibility underit.”

Mobile
batteries

Anunusual contribution to the
MRUA annual conference,
reported on page 15 of this
issue, gave some idea of
developments in novel forms of
battery for mobile radio use.
One of the most promising is
the nickel-cobalt rechargeable
cell, a modification of the
familiar nickel-cadmium cell.
It provides twice the power
density and gives a virtually
identical cell voltage, yet costs
only 30% more inraw
materials. Prof. Tseung has
solved certain unspecified
technical problemsin
fabricating the cell and
believesthat all it needs now is
financial commitment from a
manufacturer.

The size and weight of
batteries have already become
limiting factors in
miniaturising portable radio
equipment. And indeed the
battery industry hasa long
way to go before it can equal
the 10MW power transfer rate
that motorists enjoy at petrol
stations. However, Prof.
Tseung (City University) has
narrowed the gap by
investigating two other
chemistries for high-power
portable applications.

Oneisthezinc-air battery,
which offers an energy density
of 150Wh/kg. This uses
atmosphericoxygenasa
depolarizer. In the
conventional zine-air button
cells used for electronic:
watches, access to airis
restricted to prevent drying
and carbonation of the
potassium hydroxide
electrolyte; and thisin turn
limits the current output.
However, the zinc-air battery
might be radically redesigned
for radiotelephone use to
provide extra air holes which
could be opened up to supply
heavy currents under transmit
conditions.

Another type, the
aluminiume-air cell, doubles
the energy density yet again to
ten times that of the
conventional NiCd cell. The
City University has solved
problems of sludge formation
and hydrogen evolution and
suggests the battery may be an
attractive proposition for
high- power portable units.
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Telex No 312242
SERVING THE COMMUNICATIONS AND ELECTRONICS INDUSTRIES MIDTLX G.
102 PRIORY ROAD, SCRIBERS LANE, HALL GREEN, BIRMINGHAM, B28 OTB. ENGLAND.
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2N3375 10.90 25C1978 640 AH211A 137.50 EF94 2.00 0A3 2.60 6AUSGT 370 812 30 00
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INaa27 740 MRF248 3300 BT17A 130.00 EL36 2.30 2021 200 6BK4C 450 5545 95 00
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IS . ECC32 325 GXU4 45.00 4832 30 50 6JEBC 625 6973 395
2N5946 80 MRF646 27.00 ECC81 1.60 GZ34 2.10 4C36A 135 00 6JS6C 470 7027A 6.50
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NCL EF91 2.95 XR1-3200  72.60 6AQBW 180 12BY7A 270
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CERAMIC CAPACITORS SOLID STATE RECTIFIERS | EFS3 1.50 0A2 200 6AS7G 430 120W7 375 /Exlé/‘cAECssngfEssAND
éA%UtJ":AgQPAC‘TORS ZZCCT"_T_';?S/):\L/V?S s 7000°s of VALVES/TRANSISTORS/IC S IN STOCK, PLEASE ENGUIRE ON TYPES NOT LISTED.
RID LA ALV SERVICE AIDS PRICES — CORRECT AT TIME
HEATSINK COMP. (100g) — 1.50
v CARBON FREE HOSE COOLING FANS/FILTERS CONTACT CLEANER — 1.00 SILICONE GREASE — 1.50 OF GOING TO PRESS
WATER FLOW SWITCHES || etc. etc. EEZE IT AEROSOL TERMS — PLEASE ADD £1.00
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CHOICE OF PROFESSIONALS

| B COMPACT LATTICE TOWERS and
SLIMLINE TUBULAR MASTS

TELESCOPIC—TILTOVER, FIXED—MOBILE FROM 6m UP TO 36m

Suitable for a wide range of civil and military
applications such as:

RADIO COMMUNICATION
SURVEILLANCE & CCTV
| METEOROLOGICAL MONITORING
AMATEUR RADIO
AERO & MARINE NAV AIDS
FLOODLIGHTING, ETC.
Purpose designed using 4.5m and
I§ 3m section modules for low
% retracted heights and cost .
effective shipment.” Engineered to -
B.S.\. Standards and hot dip L
galvanized to BS729 for protection. ;
& Wind loads are based on / .
: &l B.S.C.P.3. Chap V. PT2, 1972 for / \
P! ¥4 wind speeds up to 100 mph/160 / |
! I kph. ) \
\—‘ '+ RELIABILITY QUALITY KNOW HOW \

N /ot
N4 .
WE DESIGN, WE MAKE,
h WE SELL DIRECT

. PRICES RANGE

g FROM £253.00 incl.
VAT. & UK

+ DELIVERY

" SAE FOR MORE

DETAILS, PLEASE

Allweld Engineering Normally
Factory 6, 232 Selsdon Road, despatched
South Croydon, Surrey, CR2 6PL, G.B. within
Tel: 01-680 2995 {24 hr) 01-681 6734. 7 days

E.M.S. POWER
SYSTEMS

MAINS STABILIZER
AT SPECIAL
INTRODUCTORY PRICE /

Solve all your Power Problems by contacting
E.M.S.

E.M.S. specialise in systems to eliminate your
power problems.

Products range from 35VA switched square wave
Power Packs to 1KVA fully uninterruptible sine
wave systems.

E.M.S. also manufacture chargers which range up
to 60 amps.

For further details please contact:

E.M.S. Manufacturing Limited
Chairborough Road
High Wycombe
Bucks
Tel: (0494) 448484
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MANAGING
ELECTRONICS

AsJapan gradually overtakes
the USA in the mass production
of integrated circuits and is far
ahead of both the USA and
Europe in the adoption of
surface-mounted-device
technology, and with the
possibility that manufacture of
Sinclair home-computers will,
under Amstrad aegis, move
from the UK to the Far East,
there continuesto be
speculation on the decline of
British electronics
manufacture. Poor
management, poor reliability,
lack of marketing skills, lack
of imagination and business
acumen, misguided
interventions by Government
and civil servants or the
politicians they attempt to
advise... all are being mooted
as prime causes of the decline.

It has always seemed to me
that at least some of our
troubles stem from the
precipitate withdrawal of
major British firms from
“consumer electronics” 20-30
years ago, mainly because
profit margins seemed more
assured in defence and
professional electronics as a
result of the calamitous “stop-
go” policy on consumer credit
by successive British
governments. The sudden
surges of demand whenever
creditrestrictions were
relaxed and over-production
when “disposals” suddenly
dried up againreduced the
industry to a game of chance
and left the door open for the
Japanese tocomein, in a big
way, during the colour-tv boom
of the 1970s.

American industry has not
been without its problems. Dr
Ralph Evans, the editor of
IEEE Transactions on
Reliability, has attacked
traditional “western movies”
thinking about good guys
versus bad guys. “Ifabad
situation is identified, any
change will be (considered) a
change for the better, and the
sooner the better... the
difficultiesitengenders are
directly proportional to the
amount of ignorance about the
situation... busines schools
taught for many years thata
manager did not need to know
much, ifanything, about a
company’s products and

COMMUNICATIONS COMMENTARY

processes, that management -
techniques were independent
of theseirrelevant things.” On
the contrary, Dr Evans
stresses “managers have to
know enough about the
processes and products for
which they’re responsible to be
able to answer the four quality
questions: (1) What can go
wrong? (2) How and when we
know it did go wrong? (3) What
can we do if it does go wrong?
(4) How can we prevent it
going wrong (or mitigate its
effects)? [f managers come up
short of any of the answers,
then they must allocate
resources to find the answers.
Many of the processes for
which managers are
responsible are people
processes rather than machine
processes, but these processes
do depend on the product
(including services) being
offered by the company. You
can’t control it if youdon’t
understand it.”

A reportin Nature claims
that the disaster to the
Challenger space shuttle was
inpart due to the failure of bad
news about the risk of rocket
failure to travel upwards to the
people responsible for deciding
how quickly to push ahead
with the programme...“the -
familiar phenomenon that the
bearers ofbad news usually
win less than meagre credit”.

TRANSMITTING
LOOPS

For many years it was usually
considered that an electrically
small resonant-loop antenna,
although effective asa
directional receiving system,
had far too low a radiation
efficiency to be a serious
contender as a transmitting
system. This was because, as -
for allelectrically small = =
elements, radiation resistance
can be extremely low. With a
conventional wire loop, most of
the energy fed to the system is
dissipated by ther.f.
impedance to the loop. In the
mid-1960s, however, the US
Army Limited War
Laboratory, faced with the
problems of mobile and
transportableradio -
communication in the jungles
of south-east Asia, developed
anoctagonal loop having 5 ft
sides, capacitively matched to
50 ohm co-axial cable and
mounted on a short pole for use
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between 2to5 MHz. Thiswas
claimed as being capable of
“usually doing as good a job as
afull-length dipole 40 feet
above the ground”. The loop,
being tunable to the operating
frequency, did not, unlike a
vertical whip antenna, depend
on an efficient earth system or
ground plane.

The ability to achieve an
efficiency approaching that of
adipole depended on using a
matching unit with high-value
capacitors rather than lossy
(ohmie) inductors and the use
of large surface copper tubing
of atleast 1.5 in diameter,
having extremely low r.f.
resistance at these
frequencies.

Subsequently a number of
radio amateurs showed that
reasonable results could be
achieved using the outer
sheath of good-quality 0.5 in
coaxial cable, although
commercial units offered for
such applications as

- unobtrusive diplomatic radio

communications (an h.f. loop
antenna could—and possibly
still can —be glimpsed just
above the roof parapet of the
US Embassy in Grosvenor
Square, London) tended to use
4oreven 6 in diametertubing.
Flat roofinstallations usually

‘have also a heavy copper -

ground plane. They form
weighty but compact and
unobtrusive installations.

An alternative form of
“miniloop” patented by J.H.
Dunlay (“Wide-range tunable
transmitting antenna”, US
Patent 4,433,336, June 28,
1971) comprises an electrically
small, capacitively tuned outer
loop inductively excited by an”
even smallerinner loop. This
miniloop technique has been
used in various forms. Atthe
IERE’s “Radio Receivers and-

- Associated Systems”

conference at Leeds, July 1981
(incidentally, another
conference in this seriesis
being held at the University
College of North Wales,
Bangor, July 1-4,1986), a

Swedish engineer Sven

Ramstron described a three-
turn, silver-plated tuned
transmitting and receiving
square loop (each side 500mm)
inductively coupled to a single-
turn loop, which in turn was
fed through a broadband balun
transformer from 50 ohm
coaxial cable; thishad
originally been tested on the

3.5,7and 14 MHz amateur
bands, but had been developed
asacompact1.9to 16 MHz
antenna for professional or
defence communications.
Amongthe features claimed .
for the Swedish design were
small size, integrated tuning
unit, norequirement for a
ground plane, omnidirectional
radiation in azimuth and
elevation (two 30dB nulls in
near field), no sliding contacts,
harmonicreduction due to
high Q, etc.

A recentnote by Donald E.
Barrick of Ocean Surface
Research IEEE Trans. AP-34,
January 1986) discusses the
operation and equivalent
circuit of the basic miniloop
antenna, verifying the
advantage that the input
resistance to the inner loop can
be large (50 to 200 ohms) and
broadband, although the input
(radiation) resistance of the
outer loop when fed alone is
generally only a fraction of an
ohm. This makes it much

‘easier to feed a miniloop than a
conventional loop design,
permitting a reasonably good
match over nearly a decade
bandwidth, provided that the
outer loop is tuned to the
desired operating frequency -
and is electrically small at the
upper end of the band. He -
shows however that the
miniloop technique may be
unacceptable in some radar
applications, because its high-
Qtends tostretch and delay
the pulses by many times their
width.

CORDLESS
’PHONES

Few subscribers appear to

be aware that both ends of
telephone conversations made
over “cordless telephones” can
be received over distances of at
least some hundreds of metres
and, with the higher-power
“illegal” models, over.some
miles. ; .

While the legal cordless
’phones are confined to specific
channels between 1.6 and 1.8
MHz (base to handset) there
are still many higher-power
“illegals” around 1.95 MHz
(within a shared amateur
band) some of which appear to
be used virtually as low-cost,
mobile-radio communication
systems by small firms.

The DTI recently warned



CP/M Plus (vers 3)

For NASCOM and Gemini computers

Features:

CP/M 2.2 file compatibility
Banked memory system
Fast warm boot from banked memory

Faster disk access:—
Directory hashing, memory cashing, multi sector /'O
Better implementation of USER levels -
Greatly extended and user friendly utility commands"
20 transient utility commands
Includes MAC the DRI assembler
Multi command entry on single line
Multiple drive searching facility
Console redirection
~ Password file protection
+ Date and time file stamping
Larger disk and file handling
29 additional BDOS calls
Extended BDOS capability by easily attached RSXs
Winchester, floppy and virtual dlsk
Mixed drive/formats
Full source code of BIOS supplied

Now Only £199

Are you

Developing Systems

Consider our modular approach
Nasbus/80 Bus compatible

CPU card

Z80 CPU incorporating memory mapping
64k RAM on board (expandable)

Z80 S10 providing two RS232 channels
CTC providing programmable baud rates
P10 providing parallel/centronics V'O
Parallel keyboard port

VIDEO card (VFC)

80 by 25 line output

Fast memory mapped display

On board floppy disk controller

Can be used with CPU card under CP/M
Available in kit or built and tested

DISK card (MPI)

Mixed 3", 3.5”, 6.258”, 8" drives supported
SASI Winchester interface

Z80 S10 providing two serial channels
CTC providing programmable baud rates
RAM card

64k to 256k (in 64k steps)

Supports 64/32k paging 4k mapping
Available in kit or built and tested

CLOCK card (RTC)

Attaches to any Z80 P10

Retains Centronics parallel output

Battery backup

PRICES

CPU £230 MPI £188
VFC £199 RAM (64k) £150
RTC £35 RAM (256k) £285

All prices exclude carriage and VAT

Excluding post and packing and VAT

+J

For further information contact:

IMAP 80 Systems Lid

Unit 2 Stoneylands Road, Egham, Surrey
Tel: 0784 37674
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Sowter Transformers

With over 45 years’ experience in the design and manufacture of
several hundred thousand transformers we can supply:

AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE

£149 new + £15 P&P.

bandwidth, £40.00 + £7.00P.
Cased Video Monitors :

+ £15.00 P+ P.

Burroughs MT710: Intelligent Green 12’ VDU with 3
micros and 64K store. R$232. Programmable. Only

12" Open chassis Video Monitor: by Hitachi standard
composite: Video and 12v input. Green screen, wide

12" or 15" Green Screens
standard composite video & mains £60.00 + £7.00
&P. , .

Centronics 306 Line Printers: Professional fast {120 cps),
superb quality 80 column printer. Parallel i/f. ONLY £99

YOU NAME IT! WE MAKE IT!
OUR RANGE INCLUDES
transformers (all types), Microphone

Microphone Splitter/

Combiner transformers, Input and Output transformers, Direct

Injection . transformers ~ for Guitars, Multi-Secondary output

transformers, bridging transformers, Line transformers, Line
transformers to B.T. Isolating Test Specification, Tapped
impedance  matching transformers,  Gramophone  Pickup
transformers, Audio Mixing Desk transformers (all types),

Miniature transformers, Microminiature transformers for PCB
mounting, Experimental transformers, Ultra low frequency
transformers, Ultra linear and other transformers for Transistor
and Valve Amplifiers up to 500 watts, Inductive Loop
Transformers, Smoothing Chokes, Filter, Inductors, Amplifier to
100 volt line transformers (from a few watts up to 1,000 watts),
100 volt line transformers to speakers, Speaker matching
transformers (all powers), Column Loudspeaker transformers
up to 300 watts or more.

We can design for RECORDING QUALITY, STUDIO QUALITY, HI-FI QUALITY OR P.A.
QUALITY. OUR PRICES ARE HIGHLY COMPETITIVE AND WE SUPPLY LARGE OF
SMALL QUANTITIES AND EVEN SINGLE TRANSFORMERS. Many standard types are
in stock and normal dispatch times are short and sensible.

OUR CLIENTS COVER A LARGE NUMBER OF BROADCASTING AUTHORITIES,
MIXING DESK MANUFACTURERS, RECORDING STUDIOS, HI-FI ENTHUSIASTS,
BAND GROUPS, AND PUBLIC ADDRESS FIRMS. WE ALSO SUPPLY MANY
GOVERNMENT DEPARTMENTS, NUMEROUS RESEARCH LABORATORIES,
EDUCATION ESTABLISHMENTS AND MEMBERS OF A.P.R.S. Export is a speciality
and we have overseas clients in the COMMONWEALTH, E.E.C., USA, MIDDLE EAST,
etc. Send for” our questionnaire which, when