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NEW TUTORIAL SERIES

DIGITAL ELECTRONICS - PART ONE by Owen Bishop ......ccccccce.s 12
We start a new season of tutorials and projects suitable

for those taking GCSE electronics courses. Owen Bishop,

renowned author of many electronics books and

magazine features, heads this months class throughthe

gates to examine basic electronic logic.

CONSTRUCTIONAL PROJECTS

MUXING THE BEEB by Roger Morgan and Karl Stringer ............. 28
Your BBC computer can spread the word far and wide if

properly Morganised with a multiple multiplexer.

ELECTRONIC BAROMETER by John Becker ..........ccocoveoiinnnnnins 35
Ed's been pressured into measuring bars without keeping

his head in the clouds and finds that the atmosphere can

be serialised.

INGENUITY UNLIMITED by Enthusiastic Readers ...........cccoceeveiis 42
Another selection of novel ideas that prove that the age of

inventiveness has its chips in good order.
SPECIAL FEATURES

AR ' CCDS IN ASTRONOMY by Paul JOrden ........cccoeeeveereernecercececeneens 19
[ Charge coupled devices brighten the astronomer’'s view

of the universe through their efficiency in registering faint

stellar light.

DAT SAGA CONTINUES by Wayne Green ..........ccccuveenuiesennauianns 27
Our American correspondant reveals the latest State-side
developments in the dat drama.

CD ROM by Vivian Capel .......cccccvviniiiiniiniiniiii e 48
Laser accessed pits and lumps are as ideal for computer

data storage as they are for sound recording, and have
encyclopaedic possibilities.

MICROPROCESSOR SYSTEM DEVELOPMENT by Tim Watson ... 50
With the right tools and techniques, integrating hardware

and software can be greatly simplified for the designer.
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NEWS AND MARKET PLACE

We have recently received the following catalogues and '

literature:

Allbatteries say on the cover of their catalogue that this
is the year of the customer. In addition to the large
selection of batteries that seem to meet every
conceivable use, the company will also construct battery
packs to customer’s needs. Allbatteries, Unit 1, Byfleet
Industrial Estate, Old’s Approach, Watford, Herts, WD1
8QY. Tel: 0923 770044.

Imagina-tronics have sent their new short form
catalogue .of interesting technology supplies ranging
from matchbox sized surveillance transmitters to solid
state oscilloscopes. They also have a varied selection of
good value component packs to offer. Imagina-tronics,
Aberdeen House, The Street, Charlwood, Surrey, RH6
0DS.

D&M Components have issued their winter 1988
catalogue of electronic components, hardware, and
power supply kit bargains. They also have a component
search facility under which they offer to obtain parts
specially to order at bargain prices. D&M Component
Supply Service, 2 Glentworth Avenue, Whitmore Park,
Coventry, CV6 2HW. Tel: 0203 333195.

TK Electronics autumn catalogue has come in, full of
electronic components, tools, test gear, security Kkits,
smoke detectors, phone accessories and other items of
great interest, including giant solar cells. TK Electronics,
13 Boston Road, London, W7 3SJ. Tel: 01-579-9794.

Cirkit tell us that their latest catalogue is now available,
featuring many new products in its 184 pages. Among
the 3000 lines are a low cost 10MHz scope and the

Easiwire prototyping system, as well as their usual -

extensive range of components. They also have a special
free digital travel alarm offer, and another competition
in which a 10MHz scope can be won. Circuit Distribution
Ltd, Park Lane, Broxbourne, Herts, EN10 7NQ. Tel:
0992 444111

Magenta Electronics are well known for supplying
electronics for education, robotics, music, computing
and fun, and their latest catalogue is worth obtaining by
anyone whose interests cover any of these areas. Their
expertise ensures that customers also benefit from a
friendly and reliable service. Magenta Electronics Ltd,
135 Hunter Street, Burton-On-Trent, Staffs, DE14 2ST.
Tel: 0283 65435.

ADVERTISERS - we will be delighted to publicise your
catalogues in this section — there is no charge, just send
them in and we’ll mention them.

Optimising
Analysis

More than just another FFT
spectrum analyser, the
Schlumberger 1220 provides a
totally integrated measurement
workstation for dynamic signal
analysis, and includes many
facilities which would normally
require an instrument cluster.
The new spectrum analyser is
available as a two-channel
instrument which can be
enhanced to four channels by the
simple insertion of an extra input
card.The four-channel version is
believed to be the only
instrument on the market
offering the ability to
simultaneously measure
frequency response functions
between all channel pairs. This

level of capability is equivalent
to six twin-channel analysers.
The 1220 packs many
instruments into one for
applications in structural
analysis, rotating machinery
diagnosis, speech and music
research, control system analysis,
and environmental epgineering.

The instrument operates over
the frequency range 0 to 50kHz
with up to 1000 lines frequency
resolution and powerful realtime
zoom. It has been designed to
give the user the widest possible
range of facilities for stimulation
of systems, capture and analysis
of results, and data output in a
compact, easy-to-use package.

Contact: Schlumberger
Instruments, Victoria Road,
Farnborough, Hants, GU14
7PW. Tel: 0252 54433.

LCD Modules

The new models are all
compatible with Epson’s E1330
graphic lcd controller enabling
upgrading throughout the range.
Prices range from £71 to £297

An lcd modules range brochure
is available from Epson.

Contact: Tony Westray, Public
Relations Manager, Epson (UK)
Limited, Dorland House, 388
High Road, Wembley,
Middlesex, HA9 6UH. Tel:
01-902 8892 x308.

Epson’s range of graphic lcd
modules now numbers 16
models with the introduction of
six new high contrast, wide
viewing angle, silver type Super
TN lcd modules.

The new models cover the
range 640X64 up to 640x400
dots and one model, 8002, has
cold cathode backlighting and is
aimed at crt replacement.

Five of the models use Epson’s
new Chip-on-Flex (CoF)
technology. Developed from
Seiko quartz watch technology,
CoF reduces weight, cost and
size by mounting the lcd driver

on a flexible pcb strip.

K Industries tell us that

their new series of
enclosures are ideal for housing
instrumentation, electronics,
modems and similar. The number
of parts required are minimised
while still affording the
maximum degree of flexibility.
The cases are moulded from abs
in standard colours, black, grey,
tan and natural, although
specials are optionai.

Contact: OK Industries UK

Ltd., Chickenhall Lane,
Eastleigh, Hants, SOS 5RR.
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Waveform
Processing

Anew range of waveform
processors, available as

options for Gould’s 1600 and
4070 Series of digital storage
oscilloscopes, offer powerful
analysis features in the frequency
domain as well as the ability to
program complete sequences of
tests. Up to 24 commands can be
entered into a sequence, greatly
enhancing productivity where
similar tests have to be
performed on different systems
or the same system has to be
tested under different
conditions.

Documenting the results of
sequence testing is simple, since
the results of any calculations can
be printed out via the

oscilloscope’s printer interface or
a trace can be plotted on the
built-in plotter. The new analysis
functions — including fast
Fourier transforms (ffts) — also
allow the instruments to carry
out many of the functions of a
spectrum analyser for simple
‘look/see’ tests rather complex
measurements. In addition,
measurements on many captured
signals can now be carried out
without the need for peripheral
items of test equipment such as
voltmeters and frequency
counters.

The Gould 260/270 waveform
processors are supplied in the
form of handheld keypads which
simply pluginto the oscilloscope.

Contact: Gould Electronics
Ltd., Roebuck Road, Hainault,
Ilford, Essex, 1G63 UE. Tel:
01-500 1000.

SHOW CASE]

SHUWEADE
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COUNTDOWN

If you are organising any event to do with electronics, big or
small, drop us a line — we shall be glad to include it here.
Please note: Some events listed here may be trade or restricted
category only. Also, we cannot guarantee information accuracy,
so check details with the organisers before setting out.

Sep 6-8. Coil Winding. Wembley Conference Centre. 0799
26699.

Sep 8-12. Sim-HiFi-Ives. International video and consumer
electronics show. Milan. 02-4815541.

Sep 27-30. DES. Design Engineering Show. National
Exhibition Centre. Birmingham.

Oct 11-13. British Laboratory Week. Grand Hall, Olympia.
0799 26699.

Oct 18-20. Brighton Electronics Show. Metropole Hotel,
Brighton (filling the slot vacated by Internepcon). 0822 614671.

Nov 1-3. Custom Electronics & Design Techniques Show.
Heathrow Penta. 0799 26699.

Nov 29-Dec 1. DMC-PC. Drives, motors, programmable
controllers etc. National Exhibition Centre, Birmingham. 0799
26699.

Dec 11. Satro Annual Computer and Technology Show. Music
Hall, Aberdeen. 0224 273161. Satro, the Science and
Technology Regional Organisation is a non-profit making
organisation dedicated to supporting and enhancing science
and technology education. Profits from the show will be
devoted to developing computer and electronics clubs. We hope

Hard Driven

wo high capacity, 40MB and

70MB, 3.5inch hard disk
drives and a switchable 1MB/
2MB 3.5inch floppy disk drive
have been introduced by Epson.

The compact hd drives will
communicate with a host
computer viaANSI X3T9.2, the
enhanced small computer system
interface (scsi). Both have alow
power consumption of typically
12.9W and a low acoustic noise
of 45dBA through use of an
efficient rotary voice coil motor
and drive circuit.

Supporting 256/512/1024 byte
block (sector) sizes, the HMD-
946 and HMD-976 have fast
average access times of 29ms
allied to a dual-ported buffer
allowing the host to read a track
of data in a single revolution.

Reliability is enhanced by
selected parts having 20,000
hours mtbf (mean time between
failures) and, upon power down,
the heads are parked
automatically to preventdamage
to the disk data surfaces.

The SMD-440L floppy disk
drive is switchable between
1IMB/2MB with a fast 500KBit
per second data transfer rate in
2MB mode. Measuring only
25.4mm high, 149.5mm wide and
101.6mm deep, the drive has a
3ms track to track access time
and a 10,000poh (power on
hours) reliability.

It has a 1.8W power
consumption, single SV
operation, a unique rack and
pinion head positioning system
and a control ic designed and
manufactured by Epson. There is
a guaranteed read/write
compatibility with IMB or 2MB
written/read on other machines.

Abrochure of Epson hard and
floppy disk drives is available
from them.

Contact: Tony Westray, Public
Relations Manager, Epson (UK)
Limited, Dorland House, 388
High Road, Wembley,
Middlesex, HA9 6UH. Tel:

it will be well supported.
1989

Apr 5-6. Laboratory Science and Technology Show, Kelsey
Kerridge, Cambridge. 0799 26699.

Apr 25-27. British Electronics Week. Olympia. 0799 26699.

01-902 8892 x308.
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Test Cassettes

Ian Harrison has asked us to
publicise his new range of test
cassettes. They are basically
designed for use by non-
professionals, though he has
supplied them to various
professional firms in the UK,
companies like Marconi, Clone,
Portfolio and Central TV.

He manufacturers nine test
cassettes as standard to cater for
most alignment factors, but
other tapes can be produced to
order. The tapes are recorded
individually using TDK AD and
SA tape, which are top quality
formulations, using a Denon
DRM30HX which has been very
accurately set up.

Unlike most professional test
tapes, Ian Harrison’s are not
recorded full track width and
only one side of the tape is used.

Contact: Ian Harrison, 7 Mill
Hill, Repton, Derby, DE66GQ.
Tel: 0283 702875.

Bird Call

A new British Telecom
approved interface now
allows phone system users to
direct voice page over an Eagle
pa system from their phone.

This means that in addition to
background music and
receptionists’ announcements,
the pa system allows personnel
to quickly locate colleagues.

An extension number is
allocated and the interface
connected, any call received at
that extension will be
acknowledged by a tone then a
chime will sound after which the
caller may speak. The interface
will give engaged signals to other
callers when in use and will
automatically reset when the
caller has stopped speaking.

Contact: Eagle International,
Unit 5, Royal London Estate,
29-35 North Acton Road,
London, NW10 6PE.Tel: 01-965
3222.
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Handling Antex

ntex has announced the

launch of its in-handle
temperature control soldering
irons, a new power supply unit,
and an improved bench stand.

The TCS 24 and TCS 240
soldering irons provide low-cost
temperature control in a light-
weight compact design. Simple
to use, they offer temperature
control flexibility without the
need for a separate control
station. The correct temperature
can be easily set at any point in
the range 200°/450°, though the
handle is maintained at a low
temperature even at maximum
tip temperature. The advanced
ceramic heating element with its
high positive temperature
coefficient provides rapid warm-
up from cold (60 seconds to
working temperature of 350°C).
Other features include zero
voltage switching, sensor open/
short—circuit failure protection,
and a negligible leakage current
of less than 5 A By exploiting
surface mount technology, the
TCS 24 andTCS 240 are smaller
and lighter, giving operators
positive, precise soldering
control.

The 24V psu steps down
220-240V mains to a safe
operating voltage of 24Vac, and
can be used with any 24V
soldering iron. The separate
holder and sponge tray are
designed for convenient iron
storage (without entangling the
lead), and easy sponge removal.
Two anti-static options are
offered.

The new bench stand has a
heavy metal base for stability,
and three spring bezels to
accommodate all Antex irons
(and many other makes); the
spring is designed to prevent
contact with the bit, and hence
minimise temperature loss.

For Full Information on the
whole range of Antex soldering
irons and equipment contact:
Antex Electronics Ltd.,
Mayflower House, ArmadaWay,
Plymouth, PL1 1JX. Tel: 0752
667377.

Warmly Welcome

he new Maplin outdoor

security sensor, the YP29G,
incorporates the latest
developments in infra-red
detector technology. The system
reacts instantly to body heat,
within a detection zone range of
33ft. Guests, or intruders, will
automatically trigger an internal
relay which will power-up to a
total of 600W of lights.

A built-in photocell sensor
keeps the unit switched off
during daylight. When operating
automatically, the unit will
extinguish the lights after a
preset time once the person has
left the detection zone.

Application areas include
driveways (the heat from a car
will trigger the system) entrance
porches, patios, stairways,
garages, basements, storerooms,
warehouses and workshops; in
fact anywhere that a welcome or
detector light is required. The
outdoor sensor, which is
completely weatherproof and
watertight, has a power
consumption of 30W max
(excluding load).

All the Maplin shops are
offering this warmly welcoming
sensor at the warm-hearted price
of £29.95 including vat.

CHIP COUNT!

2SK973-5 series. A new family of power mosfets that
can switch their fully rated currents (from 1.5A to 25A)
with gate-to-source voltages as low as 4V, allowing direct
drive by microprocessors and other logic sources. (HT).

HMS511000H and HMS514256H. With access times of only
60ns these are the world’s fastest 1Mbit drams. Con-
figuration are IM x 1 and 256K X 4 respectively and
key features include single supply operation, 90mA max
operating current and 1mA max standby current. (HT).

HM628128. The world’s first static ram that combines a
storage capacity of 1Mbit with a fast access time of 70ns
and a low power consumption of 350mW max. Organ-
ised as 128K X 8 the sram also offers a typical standby
current of only 1A and data retention down to 2V.
(HT).

NES5105 series. 12-bit a-d converter incorporating a new
comparator and sample-hold amplifier with a conver-
sion time of Sus and a signal input resistance of 1Gohm.
(PL).

NES5060. Fast precision sample-hold ampiifier also
featuring low droop rate and high speed acquisition
time. (PL).

PLSH473. A faster fpla bipolar alternative to the
PLC473 with an input to output propagation delay of
22ns max. (PL).

PCF2201. Designed specifically for row-column driving
of flat panel lcds. It drives the Icd at multiplex rates of
up to 1:256 and converts serial or parallel 4-bit display
data into parallel lcd drive waveforms capable of driving
up to 81 rows or columns of and led matrix. (PL).

ADVERTISERS
MAKE USE OF
THESE PAGES —
SEND US YOUR
PRESS RELEASES

7TB, 0923 246488.

More information can be obtained from —
(HT) Hitachi, 21 Upton Road, Watford, Herts, WD2

(PL) Philips Components, Mullard House, Torrington
Place, London WC1 7HD, 01-580 6633.

Weightless Science

Pioneering experiments
aimed at understanding the
science of weightlessness and
manufacturing unique materials
in the environment of space were
conducted recently for NASA by
Battelle research engineers.

Preceded by extensive ground-
based work, the experiments on
fabricating polymer composites
were conducted in a jet aircraft
during brief moments of near
weightlessness created when the
plane reached the apex of
upward swings of a series of
parabolic maneuvers.

Battelle engineer Corinne M.
Buoni, initiated the experiments
as the plane neared the peak of
its upward motion, releasing a
catalyst into vibrating vials, each
containing two liquid monomers.
During the 15 to 20 seconds of
near weightlessness, or
microgravity, while the plane
hovered before starting its
descent, the monomers mixed
together and cured into solid,
multiphase polymers.

These proof-of—concept
experiments are an important

early step to ultimately
developing methods for space
manufacuring of materials that
have unique physical,
mechanical, and chemical
properties. The composite
material properties cannot be
duplicated on earth because of
gravity—driven settling or uneven
distribution or mixing of the
different material components.
Space production of composites
and other materials offers much
potential for commercial
enterprises in the future. The
world market for composites
alone by the year 2000 has been
estimated to be between $12 and
$13 billion. L,

Battelle’s Advanced Materials
Center for the Commercial
Development of Space of Ohio
grant and several industrial
member companies represents
the aerospace, chemical,
manufacturing, and electronic
materials industries.

Contact: Ms. Renate Siebrasse,
Battelle Institute Ltd., 15
Hanover Square, London, W1R
9AJ. Tel: 01493 0184.
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Elliptical Scales

miniature electronic ellipti-

cal scale bar graph with
integral digital readout has been
added to the range of lcd devices
by Crompton Instruments.

The bar graph is designed asa
panel-mounting instrument
measuring only 60mm X 22mm,
but giving an instantaneous
3-digit readout and separate
analogue trend indication on a
100-segment bar graph.

Providing a significant
technical advance in an
instrument of this size, the digital
and analogue displays are
provided with separate, isolated

inputs. This feature enables the
inputs to be fed with two
different signals, simultaneously
monitoring two independent
variables.

The new instrument is
available with black digits on a
silver background as standard,
but alternative back-lit versions
can also be supplied. Giving an
enhanced viewing quality and
improved appearance, displays
with acombination of red, black
and green bars, digits and
backgrounds are available.

Contact: Crompton Modutec,
Freebournes Road, Witham,
Essex, CM8 3AH. Tel: 0376
512601.

ET Closes In

lectronic Temperature

Instruments Ltd are keen
for PE readers to know about
their mini instrument case whch
they say is suitable for designers
who want standard off the shelf
units.

Itis a two-part hand held case
moulded in black abs plastic with
a textured finish. The overall
dimensions are 145 X 80 X 30mm
with the upper half including a
50 X 20mm aperture suitable for
ameter or led display. The lower
half includes a compartment
suitable for a PP3 size battery
and accessible via an external
sliding cover. Both halves have
pcb mounting pillars.

ETI can justifiably claim this
case to be ideal for constructing
hand held meters, circuit testers
and other types of display circuit
since they use it for some of their
own instrumentation products.
The cases are only £2.50 each
and attractive quantity discounts
are available.

Contact: P. Webb, Electionic
Temperature Instruments Ltd,
PO Box 81, Worthing, W. Sussex,
BN13 3PW. Tel: 0903 202151.

Epsom FX-RX80 printer and
interface, three printout modes
are available, including a quick-
check print. There is a large
library of pads, including buses,
edge connectors, ic and transistor
pads, fuse pads and a custom pad
design facility. It comes with a 32
page manual and a ‘getting
started’ tutorial. The maximum
board size is 4.4in X 6.4in.

Several versions are available
catering for different disco sizes,
cassette options and Centronics
interfaces.

Contact: Kemsoft, The
Woodlands, Kempsey, Worcs,
WRS 3NB. Tel: 0905 821088.

| \POB AR
DESIGNER

Spectrum PCB CAD

For only £19.95 inclusive,
owners of a Spectrum 48K
can now design pcb layouts the
easy way. The program available
from Kemsoft features a large
display showing all pads and
tracks clearly. Block move, copy,
rotate, mirror, preview, fill and
unfill, undo, autoscroll are all
included.

Designed for use with an

Scoping Currents

he Kenwood PC-80, a high

sensitivity ac current probe
specifically designed for use with
oscilloscopes, is available from
Thurlby Electronics.

The maximum measurable
current varies with the frequency
and the range. SA rms (14A
peak-to-peak) can be measured
on the 2mA/mV range above
1kHz; 60A rms (168A peak-to-
peak) can be measured on the
10mA/mYV range above 1kHz;
and using the 100mA/mYV range
allows 120A rms (560A peak-to-
peak) to be measured above
100Hz.

Contact: Thurlby Electronics
Ltd., New Road, St. Ives,
Huntingdon, Cambs, PE17
4BG. Tel: 0480 63570.
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32-Bit
Powerhouse

he Alpha/One “Powerhouse”

from GMT Electronic
Systems is a 68020 single board
computer intended for
demanding real-time
applications. It represents the
highest performance design
currently available on the ste
bus. The Powerhouse achieves
maximum performance from the
68020 processor by putting up to
two megabytes of fast static
memory onboard using a full
32-bit wide local data bus
running at speeds up to 25MHz
with zero wait states.

The Powerhouse board has
provision for up to 2 Mbytes of
static ram/eprom, a 68881 math
coprocessor, four R$232 serial
ports, floppy disks interface,
SCSI interface for hard disc,
programmable interrupt
controller, real-time calendar
clock, battery backup for ram
and clock, and full ste bus
interface.

System performance has been
further enhanced by careful
design of the ste bus interface.
All program, data and file
transfer operations are
performed onboard with the full
speed of the 32-bit cpu available,
eliminating bus timing overhead
and leaving the ste bus free for
1/o operations.

GMT have implemented their
own programmable interrupt
controller in custom logic.
Designed to maximise speed and
flexibility in real-time
applications, the interrupt
controller is configured by an
eprom programmed by the user.
Any one of seven prioritised
interrupt levels from 12 sources
can be generated. Any interrupt
can be mapped into any level and
the priority of interrupts on any
level can be selected.

The configuration eprom also
selects between interrupt
acknowledge type such as
vectored or non-vectored, ste or
local bus, etc. A software utility
written in ‘C’ is provided to allow
the user to generate the eprom
code required to configure the
interrupt controller.

The exclusive use of static
cmos ram onboard has the
advantage of high noise
immunity and low power
consumption. Eprom can be
substituted in any combination
with ram to simplify the
installation of the application
software in the target system.
Battery back-up is provided for
allonboard ram and the real-time
calender clock.

Contact: Bob Squirrell
Marketing, The Old Mill,
Reading Road, Pangbourne,
Berks, RG8 7HY. Tel: 07357
5445,
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THE HAZARDS OF
THE NEW SMOG

By Barry Fox
Winner of the 1987 UK Technology Press Award

CLOUDS OF UNKNOWING

Like sootin the air, electromagnetic debris from the multiplying number
of communications and central systems in everyday lite threatens to

undermine the benefits.

uddenly everyone is talking about
S “electronic smog” — an all enveloping
blanket of electromagnetic radiation
created by all the electronic equipment
now in use.

In Japan smog has become a fashion-
able culprit. It is blamed whenever elec-
tronic equipment malfunctions. Radio
waves generated by a spark were said to
have triggered a lathe-operating robot
which killed an assembly line worker;
faults on the Osaka Airport radar screen
were blamed on a tv aerial amplifier;
train doors have supposedly been jam-
med by stray emission from tv games
machines on the station; and a roller
coaster crash was reported as triggered
by stray radiation.

Although reports like this are hard to
substantiate, the smog is undoubtedly
real. Some government research
centres, eg Malvern, will not allow any-
one with a heart pace-maker on the site.
Stray radio signals leaking from experi-
mental equipment can upset the timing
circuitry which keeps the wearer’s heart
beating. Airport security checks, which
use radiation to identify metal in pas-
senger’s pockets, carry a similar
warning.

Whenever a heavy load, like a lift
motor or welding machine, is switched
on, the mains supply suddenly, briefly,
collapses because it is feeding a circuit
which for a few microseconds has zero
resistance. As the power returns it
creates a pulse which can radiate a wide
band of electromagnetic energy, across
the radio spectrum from a few kHz to
100MHz. The same thing happens when
a switch is opened or closed and a spark
jumps across the contact gap. The spuri-
ous energy runs back into the mains and
radiates from the mains cables which act
as aerials.

When the oil companies checked
forecourt petrol pumps to see whether
their accuracy was affected by cars fitted
with powerful cb radios, they found that
the pumps were usually safe — but com-
puterised cash registers would stop
working, and suffer blown microchips.

Philips have found odd causes of tv
interference. Early colour receivers
showed bars in the picture caused by
authorised amateur or “ham” radio
transmitters, due to interaction with the

tuning transistors. The sound on some
sets warbled, but only in some parts of
the country, because they were picking
up radio signals from the Continent.
Early remote control tv receivers were
liable to switch themselves off if an
amateur in the area was using a Morse
key.

Industrial, scientific and medical
equipment, used for welding metal or
plastic, or for diathermy, is permitted to
work at unlimited power (in practice up
to 100 kilowatts) on a frequency around
27MHz. They can thus induce high vol-
tages into nearby telephone wires.

So far the public has only suffered
inconvenience from smog, most often
through interference to television and
radio reception or lost computer data.
There is good reason to fear that smog
may in the future jeopardise safety.

Cars rely more and more on elec-
tronics to control the engine, brakes, sus-
pension and steering. Mechanics can no
longer repair faults. Designers face a
stark choice. Either they must make the
car electronics immune to all possible
interference or the result of interference
must be only to cause the system to
revert to normal working under driver
control, eg the electronic brakes must
be 100% resistant to interference, or
default to good old-fashioned mechani-
cal braking at the first sign of trouble.
The first option is expensive; the second
is a somewhat pointless exercise.

Even a carefully designed car, with
good interference suppression and
immunity — known as emc or elec-
tromagnetic compatibility — is still at the
mercy of the owner or mechanic who is
unskilled in emc and clumsily fits addi-
tional equipment, like a mobile transmit-
ter, high-powered hifi or passenger tv.

Cars and taxis which are often now
equipped with mobile transmitters, can
come within five metres of a first floor
office. Interference field strengths of
five volts/metre can result because an
ordinary glass window provides no
reduction of an incoming signal. Larger
voltages may be induced in the wiring
loom of a nearby car. The problem will
get worse as manufacturers make bodies
from plastics rather than metal.

Military equipment is designed to
cope with strong radio signals. Aircraft

rely on a computer to control the engine
and acrodynamics, faster than a pilot can
hope to respond. They “fly-by-wire”.
But the computer must work alongside
high power communication transmitters
and devices which send out powerful
jamming signals. Some modern cockpit
radios have 100 kilowatt transmitters.

Accidents can still happen. In 1984 a
German airforce Tornado crashed, kil-
ling both crew members, after it flew
close to a group of radio transmitters
near Munich which broadcast Voice of
America and Radio Free Europe at high
power for reception in the Soviet Union.

The folklore is rich with conflicting
opinions on the use of pocket cal-
culators, computers and personal
stereos in civilian aircraft. Some airlines
forbid all electronics, claiming that there
is a risk of interference to the radio navi-
gation equipment on board. Others raise
no objection whatsoever.

Tape recorders use a high frequency
bias signal and control motor speed with
a pulse train. Calculators, like comput-
ers, rely on high speed switching circuits
and some form of video display. Inevita-
bly a rapid stream of sharp edged pulses
escape through the plastic casing and can
be picked up by any electronic equip-
ment operating close by. (Try putting a
portable radio near a calculator or lap-
top computer; the effect is often quite
dramatic).

The automatic direction finding equip-
ment in any modern airliner works over
a wide band of radio frequencies, up to
20MHz, and must be able to capture
weak signals coming from a long way
away. In theory the signals escaping from
a passenger’s electronics could by misfor-
tune match the frequency of the naviga-
tion signal and swamp it. In practice this
is highly unlikely because the aircraft
reception aerials are outside, and sepa-
rated from, passenger interference by
metal body work. The navigation receiv-
ers are on the flight deck, well away from
passengers.

Problems are more likely on small air-
craft. The body has a lighter skin and
the cockpit equipment is only a few
metres from the passengers.

Civil Aviation Authority research con-
cludes there is unlikely to be any risk on
airlines.
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ACCEPTING
ENCOURAGEMENT

)

he hardest part of being Ed is that of rejecting articles and

projects. | hate disappointing anyone. How nice it would be
to accept every offering, so giving budding designers maximum
encouragement.

My own entry into professional electronics was undoubtedly
speeded by publication of my first article in PE. The last thing /
want to do is hinder enthusiasm by rejecting hard thought out
work. (Incidentally, | always give a reason for rejection.) It’s a fact
of life though, governed by space and suitability, that | cannot
accept all offerings.

When assessing suitability there are many factors for which |
look, the principle ones being workability, originality, simplicity,
and cost. Many offerings comply with the first two but are far
more complex than is justified — the basic principles are well
thought out, but the choice of chips is insufficiently considered.

To give one example, over 20 chips were being used to gate
several oscillators and feed out data to a series of displays. Each
oscillator was a separate chip,; several gates on other chips were
unused; and separate decoders and drivers were used for each
display. If further thought had been given to the circuit, the
unused gates could have been configured as oscillators and the
display decoders and drivers replaced by a single multiplexed
chip. By simplifying in other areas as well, the total chip count
could have been reduced to just seven! This would not only have
minimised the component cost, but also have reduced the pch
area and the box size. In this instance the power consumption
would have been significantly reduced as well, minimising
battery cost.

In another example so