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PROJECTS ror vou toBUILD!

J! JE A f U R E S ESSENTIAL READING!

CAR CHARGE DISCHARGE A
IDLE INDICATOR T
Keep a weather-eye on your car’s elec-

trical system and avoid the need for a

jump start! This indispensable project
indicates whether the car's alternator is

doing its job and whether the battery is

being charged or discharged. An optional
‘ammeter can be also be added.

LIVE WIRE GAME : 1 A
The traditicnal summer féte ‘steady hand

game' is brought up to date with this easy

fo build and fun fo play electronic game.

TTL TEST UNIT N
If you are into designing digital circuits )
based on TTL technology then this unit is

the ideal companion. Based on a series of
‘buiiding blocks' you decide what facili-

ties you need and construct the unit
accordingly.

™o

PACKET RADIO MODEM

Combine amateur radio and computing
with this great project! With it you will be
able to communicate with other radio
amateurs using similar equipment. It
works in a similar way to a telephone
MODEM but the main difference being it
connects to a radio transceiver instead of
aphone line —so there are no call charges!

i

12V DC/230V AC 250W
INVERTER

If you've ever wanted a mains supply ina
location where there wasn't one available,
then this project is for you! It converts a
12V DC supply into 230V AC and can
supply loads of up fo 250W.
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Junz 1984  Maplin Magazine

THE PAKNET CONNECTION
This radio-based public data network has
many advaniages over iraditional cable-
based data networks and has numerous
applications. Whether used for credit card
authorization, remole electricity metering,
security systems or iraffic management
systems PAKNET is an ideal choice. Find
out mora in this fascinating feature.

HOW SEMICONDUCTORS

ARE MADE

Stephen Waddington completes the story
of how semiconductor devices are made.
This final part explains how the processes
described so far are combined to form
compoenents on-chip, how electrical con-
nections to the outside world are made
and how the finished device is packaged.
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OUTSOURCING AND
FACILITIES MANAGEMENT
Frank Booty examines the pros and cons
of contracting out computer services.

UNDERSTANDING
TRANSMISSION LINES

More mysteries are answered in the
second instalment of this three part series,

HOW TO USE DIGITAL PANEL
METERS

Ray Marston demonstrates how digital
panel meters can be used in practical
applications. Tried and tested circuits are
included covering a multitude of possible
uses,

POWER ELECTRONICS

Triac circuits are presented and explained
in the final part of this series that deals with
the heavyweight end of electronics.
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ABOUT THIS ISSUE ...

Hello and welcome to this month's issue of
Electronics!

This month's issue contains a fine
collection of projects, some especially
suitable for the summer season. The 12V
DC/230V AC Inverter project is ideal for
powering appliances of up to 250W from a
12V source — ideal for cars, camper-vans
and caravans. For summer fund-raising
events — such as school, church or
charity fétes — or simply for your own
enterfainment, the Live Wire Game is
bound to be a hit. This modern version
improves on the traditional steady hand
game and is great fun to play.

The Car Charge/Discharge/ldle Monitor
is designed to keep a check on your car's
electrics. Whilst it is not strictly a 'summer’
project, I'm sure you'll agree that fitting it
in warm sunny weather is a sensible
move. The chances are that it'll be in the
winter months that it will prove most
useful; a flat car battery or a faulty
alternator discovered when it's cold and
raining is inconvenient o say the least. ...

For the digital experimenters amongst
you the TTL Test Unit will prove to be
indispensable; it's modular in design — you
decide what sactions, and how many of
them, to build. If you're into computers and
amateur radio you'll love the Packet Radio
MQODEM project — it combines the best of
both hobbies. A great advantage is that
you can stay connected as long as you
like since there are no call-charges to incur!

Plus, there are some really super
features to read, plus all of the usual
regulars!

So from the rest of the tearmn and me,
until next month, have a ‘jolly good read'!

Magazine Index

A comprehensive 14-page index to
Elecironics — The Maplin Magazine is now
available from Maplin. The index covers
every issue from December 1981 to
December 1893. Included are details of
every arlicle, series and project published
during that period. Conveniently arranged.,
sectionally and alphabstically, it'll take
minutes instead of hours to find the

exact issue number and page you need.
You'll be able to rediscover a wealth of
information you never knew you had! A list
of all of the Corrigenda published is also
included so you will be able to find details
of changes or amendments. You'll find

the index an invaluable addition to the
issues of Electronics that you have. If your
collection is incomplete, many issues are
still available as back issues, see page 57
for details. The index costs just 80p*,
Order As XUB7U, you'll wonder how

you ever managed without it!

* Note: normal mail order handling charges apply.

CORRIGENDA

April 1994, Issue No. 76, Semiconductor
Processing — Part Ons Refining the Raw
Materials

Page 20, Figure 1: Caption should read Typical
Conductivity of Conductors, Semiconduciors
and Insulators’. Units throughout should bs
{Qcm)~". Resistivity is of course the inverse

of conductivity.

The values guoted within the tables
are exiracted from the first chapter of
Semiconductors and Electronic Devices, A.
Barlev. Other iexis may extend the limitations
of the scale, quoting typical conductivity for
conductors of 103(Qcm)™ and 10 to 14(Qcm)™
for insulators. All texts agree on the conductivity
of semiconductors; for useful devices this ligs in
the region of 1 to 100(Qcm).

A number of readers wrote questioning the
authenticity of the semiconductor characteristics
quoted in Table 2. We are happy to confirm that
these have been cross-referenced 1o numerous
sources and can thus be assumed correct.
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There's no doubt about it, personal
communications are sst to become

the thing of the nineties. We entered the
decade with a few mobile communications
systems which, yes, do work to an extent
but are, after all, hardly useful for anything
except phoning home to tell your pariner
that the train has been delayed, and you
won't be back till 8pm.

On the other hand, it looks like we'l
leave the decade — and enter the next
century — with miniature systems which
will aliow us to phone, fax, receive and
send data, watch TV or even video on
demand, listen to radio or your favourite
music, and who knows what else.

This will all be available from a hand-held
communicator, most commonly having the
title Personal Digital Assisiant (PDA).

Forerunning devices have been
introduced already, of course, and one
or two of them have been considered in
this very column (Apple's Newton, and
Amstrad’'s PenPad), but these are simply
nothing compared with what's to come.

Motorola has recently been showing a
version of a PDA called Envay, which is
pricey at the moment at £1,200 or so, but
which points the way forward. ltuses a
new type of operating system which is an
extension of the icon-metaphor method. in
which icons are used to represent real-life
objects and iasks. As such, the telephone
looks like a telephone, and so on.

The designers of the system, called
Magic Cap (the Cap standing for
Communications Application Program),
include some originally involved in the
Apple Macintosh operating system back
in 1884, so they have more than just a
little exparience in producing an easy-to-
use and, what’s more, easy-to-get-to-
grips-with operating system. But Magic
Cap takes the symbalic metaphor one
stage further than the Mac. Where the
Mac is primarily & computer, doing
computing tasks just like any other
computer (only more easily for the user),
Magic Cap endeavours to be a complste

with Keith Brindley

simulation of a human environment. Magic

| Cap's opening view, for exampls, is of the

interior of an office, with 3D icons for
standard office bits and bobs — telephane,
fax, in and out trays, diary, and so on. You
can move out to a hallway, where doors
lead to other rooms; from there you can
move out to a sireel, complste with post
office, travel agent, and so on. The
designers’ single aim was to create a
system which looks just like the real world,
and which anyone can use, and that they
have done. You don't have to know a
single thing about computers or data
communications to be able o use Envoy.
Whether Magic Cap becomes the
world's standard for PDAs is debatable.
Apple is a long way down the road (the
real road, not the iconic one) with its
handwriting-recognising (and, socon to
be introduced, voice-recognising) Newton.
Microsoft has PenWindows, and there are
others too. Maybe there'll never be a single
standard — there doesn't nesd to be with
careful planning. As lang as all these
different systems can communicate
properly between themselves, there's
no need for a standard at all. Users will
just buy a PDA because they want to
communicate and they like the particular
human interface: Magic Cap, Newton, or
Windows, that's all. Whether the PDA you
want fo communicate with is the same type
as yours is, after all, irrelevant. This simply
mirrors the way computing itself is heading.
Magic Cap works in combination with
a hardware controlling system called
Telescript. In sffect, Telescriptis a
complete mechanism to control hardware,
incorporating a language, a conirolling
engine, and the necessary protocols
involved. Magic Cap merely sits atop
Telescript for products like Envoy. In the
future, Telescript will probably start to crop

| up in other products such as telephones,

televisions, video recorders, and so on. It's
only Magic Cap which defines the device
as a PDA. Put another interface onto
Telescript. and it could be anather product.

Weighing Up

| have to say that | have mixed feelings

about all this attention to personal aspecis

— personal stereas, personal phonss,

‘ personal communicaticns. Things like
virtual reality don't help either. | gst a little

| worried that people will lose the ability to

| relate in a human sense if we don't actually
communieate in the non-personal way, that
is, by talking to each other. Don't get me
wrong, I'm as guilty as the next. | have a
personal stereo which | use to pravent

| people from talking to me when | don't
want to be interrupted, | love gadgeis and

widgets and (maybe) will get a PDA just

as soon as they become cheap enough,

and as a freelance there can be times

when | don't speak o an outside person

for literally wesks.

But here I'm not actually talking about

the parsonallevel. Instead | refer to our

| whole culture, and | wonder whether it will

| ‘survive as these personal things become

| more common and begin to take over our
human communication tasks.

This is a Recorded Announcement
It will surprise many readers (probably
around 80% if the resulis of a recent
survey by NOP last year are anything to
go by) that all is not quite what it seems
when you dial a mobile user with a cellular
telephone number.

|  [f that user's cellular phone is turned off,

or if it's simply out of reach to the network,
you'll get a recorded announcement telling
you as such. However, unlike recarded
messages generaled from cabled
telephone systems, you're actually being
charged for the time you listen to the
cellular message! Couple this with the
higher charges incurred anyway when
you do actually connect with your chosen
recipient, and it makes you wonder
whether you should call a cellular user

in the first place, doesn't it?

The opinions expressed by the author are not
necessarnily those of the publisher or the editor.

June 1894  Maplin Magazine
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he dashboard of the modem

family car has an ignition

waming light, which is normally
in the form of a batiery symboel that
flluminates red when the cars altemater
is not preducing sufficient oufput to
supply the electrical needs of the car
The dlitemator serves two purpcsss: o
replace the energy lost from the
battery during starting; and to supply the
glectrical requirements of the car whilst
the engine is running, ie ignition,
lighis, car radio. efc. The output curent
rating of the aliemator is chosen by
the car manufaciurer to be generally
sufficient for the car’s needs

If a fault develops with the

glternator, its drive belt snaps or is
slipping, the igniticn warning light will
illuminate. Howsver, generally speaking,
no indication is given if the aliemators
output is not sufficiently high fo supply
the elecirical requirements compleiely.
This may be the case with an agsing
aliernator or where new accessories
have besn added - such as high
power driving lights, o powerful car
steres, a rqdic franscsiver efc. In such
instances the altemator cannct supply
sufficlent current and the battery
suppliss the difference Clearly the
battery is being discharged instead
of being charged. and over a pericd
of time it is likely that there will be
insufficient energy stored in the battery
to start the car This situation is further
exacerbated by winter weather where
the baiterys capacity is reduced by
low temperatures and the uss of
windscresn demisters, headlights,
fog lighis, and healers. The only long
term cure is to replace the ageing or
fauity altemaior, uprate #t to suit the
additicnal locad of new accssscries or
adfust the slipping drive belt

e

CAR BATTERY
CHARGE/DISCHARGE
IDLE MONITOR

S =2

Alan Williamson
PROJECT

Text by
| RATING

Alan Williomson
and Robin' Hall

Build this
project and
avoid the need
for a jump stent!

APPLICATIONS
¥ Avoiding flat battery
% Balanced line driver

FEATURES

% Detecting alternator faults

% Simple to build %Easy to instal
% Tri-colour visual indication
% Optional centre zero meter

Important Safety Warning

Befre stariing work, consult owners momual regarding any special
precautions that apply to your vehicls Since a oor battery i capabls
o delivering exttemely high curenis, it 5 imperative that every
pessible precqution s foken io prevent accidental shori circuils
occuning. Remove all items o meial jewellery, waichss, eic Befoe
conneciing the module to the car elechics, the battery should be
discennecied Helpful hint - Remnove ground connection fitst, to prevent
aocidental shaiing of the (3) temingl {o the bodywoik of engins,
aesuming negative ecoth vehicle It is essenfial {o use a suffably rated
fuse in the supply to module The wite used & the connactions should
aiso be raied {o suBly poss the required cunent | in any doult o
to the comect way to proceed. consult o qualified auiemctive
eechicion.

Mapin Magazine June 1884
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So what is the answer? Simple, some |
form of cumrent moenitor Traditionally ‘
this task was performed by an
ammster, but the modem family |
car, generally, is not fitted with an
ammeter, as ofien found on a 'spors’ i
medel or an oldsr car The modam
family car dashboard is generally
crammed with other 'sssential’ features ‘
(ie 'sales gimmicks) leqving no ocm
for an ammeter But there is usually
enough room fo fit a Smm diameter
LED somewhere....

This is whete this project is very
useful. as it gives a visuadl indication of

nverting
Window —
Amphiier '
]
Batiery Wreaistons - . ED {1
| ‘Strop Erizge Amriplifisr e PsU
Neon=Inverting !
— Winsaw
Amplifier
Goin
Adjust

Figure 1. Block diagram of Car Battery Charge/Discharge/Idle Monitor.

Figure 2. Circuit diagram of Car Battery C/D/I

wheiher current is being drained from |
the battery, whether charge is given |
back to the batiery or the battery is
neither being charged nor discharged 1
The project can even be fitted with an '
optional ‘ammetar’ (if you have encugh
rcom on the dashboard!).

Connecting the module is very
simple, since it only has three wires,
and should fake considerably less time
to fit than trying to persuade a passing
motorist {o stop to give you a jump
start on a deonk night in the pouring
rain!

CIRCUIT DESCRIPTION

The block diagram of the Baltery
Charge/Discharge/Idle Moniior is given
in Figure 1, this, as well o5 the circuit
diogram in Figure 2, will help illusirate
how the circuit operates Lsts begin
with the power supply (it seems a

fair place to start as anyl).

Dicde D1 prevents any possible
damage from reverse polarity
connections. Capacilors C1 and C2
provide low and high frequency
decoupling for the regulator RGl; which
is nesded {o prevent supply variations
affecting operation of the unit The
resistors Rl and R2 set the cuiput
veltage of the regulator to
approximately +9V DC. Capacitor
C3 provides high frequency cuiput
decoupling of the regulaior. as well
as qiding stability, Diode D2 aiffords
additional protection fo the regulgtor

June 1984 Mapiin Magazine
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Photo 1. The assembled PCB.

in the hostile environment of the car
Resistors R3, R4 and preset RV1 have
dual functions;, apart from being the
half supply voliage reference for the
half supply gensraior ICla; they also
form pant of the "Wheaistone bridge’,

Specification

Opemting vollage:
Cuirent cons

Visual indicators

+12/10 +25V DC
1SmA (maox)
Tri-colour LED
Optional' cenltie
7210 meie]

mare on this later . . . The preset RV1
is required because the quad op amp
is not of instrumentation grade (to kesp.
the cost down) and thersfors, inherent
ouiput offsst voltagss will occur, which
require nulling out

Capacitor C4 and C5 decouple the
reference: voltage to the supply mails
It noise was injected into the circuit,
the 1eference voltage would remain
unaffected because of the symmsity of
the circuit Capdcitors C6 and €7 have
the same function at the ouiput of ICla

Diodes D3 and D4 serve o protect
the input of the op amp IClb; while
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capacitors C8 and C9 decouple the
input and reject any high frequency
noise picked up

Resistors RS and Ré6 ogaoin serve dual
functions as they foim the second haif
of the "Wheaisicne bridge’ as well as
bigsing the invering input of op-amp
ICIb fo half the supply voliage. Resistor
R7 and preset RV2 deiermine the gain
of ICIb, which can be ssf between x2
and x200 (6dB io 44dB).

Capacitor C10 limits the upper
bandwidth of the op amp IC1b which
will be between 0-7Hz and 34Hz The
actual cut-off frequency s dsiemmined ‘

by the wiper position of the presst
RV2. The capacitor C10 dlso provides
damping of the optional meter by
reducing ihe slew 1ate of the op amp
IClb

Op amps IClc and ICId form an
analogue window comparator. whele |
R8. R? and op amp IClc form g unity
gain inveriing buffer, whilst R11, R12,
R13, R14 and op amp ICld form o
similar, but complemenicry, unity gain
nen-inverting buffer

OVERVIEW |
Assuming that the module is installed I
and the ignitien is fumed on but the
gngine 18 not nunning, the inverling
mput of op amp IC1b will be
approximately at haif the supply. '
this can be finely adjusted by RVI1.
Thersfore the cutput will dlso ke ot
half the supply vaoltage

The output of op amp ICib feeds the
inverting and non-inverling buffers IClc
and ICid The output of IClc and ICld
will be (yes. you have guessed i) at
half supply, which illuminates bath
the red and gresn LEDs of similar

WHEATSTONE BRIDGE
The Wheaisione bridge was criginally
developed in the ealy days of
elecironics (when valves and
transistors were yat to be invented) to
obtain an accurate reading of an
unknown resistance The problem with
non-bridge techniques was that if an
ammeter was inseried in seriss with
the unknown' resistancs and a poatly
regulated supply applied across the
circult, the ammeter readings would
vary with supply voiiage veriations |

Becquse the melsr in bridge circuit
takes a differential mecsurement, the
supply variations are sffectively
cancelled oul, and an accuraie
reqding is then cbiained

The bridge mzasurement
technigus, in a medified form, is also
used tc find unknown inductancs
and capacitance. However, todays
technology (ihe pockst digitai
muitimeter) has replaced the bridgs
circuit in dll but the most demanding |
of applications A modsm application
of the bridge circuit is. measuring
stress' and strain. whete one amm of
the bridge is formed by a resistive
strain gauge. However, it is more.
usual to find il four resisicr coms
mounted on a membrans; which is
called a sirain gauge rose
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Figure 3: (a) PCB legend; (b) PCB track.

brighiness levels, which combine
{o produce an oxnges/yellow light

Starting the sngine will draw
(significant) cunent fiom the battery; a
potential diffsrence will appear acress
the battery sarth strap, albeit very |
smail The polential at the baliery
negative ferminal end of the shrap will |
be negative with 1sspect to the chassis |
This will couse the oulput of op amp
IC1b {o swing towards the positive
supply rail (because it is inverding): by
how much will depend on the potential
across the strap and the ssiting of RV2Z
Op amp IC1d will swing fowords the
positive supply 1ail and thersiore supply
more cunent fo the red hali of the
fri-colour LED (LD1). Op amp IClc will
swing towards the 0V 1aqil and thersfore
the green half of the LD1 will ke
sxtinguished: the net result is the
red LED indicaiing batlery drain

After siomiing the engine, the
LED will retumn to the orange/ysliow
condition while the engins s idling,
indicating that the battery is not being
drained or charged With a partially
discharged batiery, revving the engine
will cquse the altemaior o preducs
mare power which will charge the
batiery. The poleniial at the battery
negative terminal will be positive with
respect to the chassis. This will cause
the output of op amp IClb io swing
towards the OV mail ICId will swing

towards OV 1ail extinguishing the red
half of LD1. Op amp IClc will swing
towards the positive supply rail and
supply more cunment o the green haif
of LD], indicaling that the battery is
being charged. Nofe that, if the battery
has not been significantly discharged,
the LED will stay in the crange/yellow
condition since it is not drawing
significemt charge cumrent

CONSTRUCTION

Construction is fairly straight forward,
refer to the Paris List and to Figure 3a
for the PCB legend and Figurs 3b for
the track layout Begin-wiih the smailest
components first; working up in size to
ihe lorgssi; be careful to crieniate
conectly the polarized devicss, is
slectrolytic capacitors, diodes, regulator
and IC. The IC should be inseried info
the scckst last of all Theroughly check
your work for misplaced components.
solder whiskers, bridges, and dry joints
Finglly, clean all the flux off the PCB
using a suitable solvent Phote 1 shows
the asssmbled PCB.

Refer to Fgure 3c for the siripbomd
layout for building the meter calibration
circuif to be used in conjunction with
the gplional meter

Figurs 4 shows the drilling details
for the opticnal plosiic box with base
(YN36P). Do not it the Monitor PCB
into the box ai this stage

of Charge/Discharge
Meonitor PCB (GH74R)
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Figure 3c. Circuit diagram and siripboard layout of optional meter circuit.
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Base of Box type 2 (YN3G6F) =
All dimensions In millimstres Hole Dato
Ref Size No.
A 216mm 1
B 83Imm 2

Figure 4. Box drilling details.

TESTING AND SET UP

The opfional meter adjustments and
t{esting can be made on the bench. The
tocls required are multimeter, preferably
digital for accuracy (but not required
if the oplional meter used) A presst
adjuster tool or a small flat blade
screwdrver, a +12 to +25V DC powsr
supply and a new 1:5V cell

If the optional meter is employed,
the meter should be set to ze10 via its
inbuilt adjustment mechanism Connect
fhe meter io the (+) and () painis on
the stripboard, and the stipboard to
TP1(-) and TP2(+) pins of the Batiery
Charge/Discharge Monitor using
scresned cable. Set the msier
cailibration presets io centre fravel

Connect a shorling link betwesn the
BATT (-) terminal and CHASSIS on the
PCB; adjust RV2 fully clockwiss; apply
power and wait a few ssconds for the
circuit to stabiliss,

Connect a metiar (which has been
previcusly set to a 10V or higher
range) betwesn TP1 and TP2; adjust
RV1 until the meter reads 0OV, or ths
optional meter reads 0. Ses Table 1 for
readings Remove the shoerting link; the
LED will turn green and the meter will
deilect io the right Adijust the (¥) presst
uniil the meter reads +100. Connsct the
test battery plus () termindl fec the
CHASSIS connection and the battery
minus (-) terminal fo the BATT (-)
connection The LED will fum red: adjust

OPTIONAL METER 100% fsd

RV1 MIN

RV1 MAX

INPUT VOLTAGE

+3-45V, -2-75V

+45mV, -45mV

CURRENT DETECTION (0:1€2)

+34:5A, -27:5A

+450mA, -450mA

Table 1. RV1 seitings and cormresponding minimum and maximum readings.

r.3 oo nn

E—Poﬂ Screw M3 x ﬁmmé

Section through Box type 2 (YN36P)
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Figure 5. Assembly diagram.
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the () presst until the mester reads
-100

The moedule is now fully iested and
can now be installed into the gpiional
box: refer to Figure 5 which shows the
explcded assembly Do not {it the lid os
RV1 and RV2 will require readjustment
once instalied inlo the co

INSTALLATION

Referring 1o the full wiring diogram

as shown in Figure 6. decide whether
you wish the medule ic monitor the
starter-motor drain cument and the
battery charge/discharge/idle condition
or just the batiery charge/discharge/
idle conditicn If the former connect the
modules supply io the ignition line; i
the latter, connect the supply.to the
accessory line. In both casss a 100mA
quick blow fuse must be wired in the
positive supply wire,

To reqdjust RV, tum the ignition on,
put do not start the engine if you have
an engine management system, wait a
minute or so for it to time out and shut
down). Ensure that dil the lighis/radio.
etc. cre off, and adjust RV1 for g OV
mullimeter reading, or 0 for the oplional
meter

The adjustmsnt of RV2 will depend
upen whether the LED is to be used
on its own or with the opticnal msler

The adjustment of RV2Z with the
LED only, is entirely ussr dsiermined;
adjusiing RV2 fully clockwise for
mazimum sensitivity would be the
most popular setling, as it would give
a definite chage/dischaige indication

If the starter-motor drain cument
is o be monifored the engine must be
fumed over, as this is when most power
is drawn from the batlery. Adjust RV2
fully anticlockwise; then turn over the
engine and adjust RV2 clockwiss uniil
the optional meter rsads -100.



To ignition or

gccessory. line {
Ign.

Battery Earth Batt. —
Strap

3= e

Battery

Battery Chaorge/Discharge PCB

Green K Red

Screened Cable

Screen

LED

Meter

Figure 6. Wiring diagram.

If everything except the starter-motor
is to b2 monifored, then the calibration
of RV2 can be adjusted in two other
ways First is to connect a high cunent
ammeter (20A minimum) in series with
the positive battery lead and tum on
the headlights without the engine
running. Note the reading on the
ammeter and adjust RV2 until the
opticnal meter reads the some. Reverss
the Batt (-) and chassis connections,
the opticnal meter will now deflect in
the oiher direction, readjust the meier
calibration preset until the optional
meter reads the same as the current

meter Reconnect the Batt (-) and
chassis connections for permanent
installation. The meter will then be
calibrated to read the actual cunent
drawn through the battery shap in
both directions.

The second method is definitely
not neighbourhood friendly, which is
fo tum on dll the gccesscries withouf
the engine running. This means all the
lights, including the interior, brake and
hazend lights, stereo of full volums.
hom, elc, (dont do it at times or in a
location when it will cause a nuisance)
and then adjust RV2 for the metsr to

AVILLLILL LI

rexd somewhere between -80 and -100.
The module has now been fully

adjusted: the ld can then be fitted

to the optional box.

ANOTHER (UNUSUAL)
APPLICATION

An unusual application of the circuit
would be o use it as g low-cost
balaneed line driver or phase splitter
tc bridge two amplifiers together
However, the circuit would need slight
medification, ie. C8 and C9 removed,
the vaiue of C10 reduced to increass
the bandwidth. and the values of RI0
and R15 reduced to 2200 Fit g link
betwesn (-) BATT and CHASSIS, and
then fzed the input signal directly into
the inverting input of IC1b with the
ground connecied fo Vi

The hot (in-phase) signal is faken
fiom the LED green anode connection,
and the celd (out-of-phase) signal friom
the LED red aneode connection, when
the screen is connected to V=

Changing the op amp package to a
LMB37N or a TLO74ACN would improve
the AC performance, bui the supply
voltage would need to be incregssed
Changing the value of R2 to 2k2 would
suffice for small signals (maximum
valus 6k8 for IM837N and TLO74CN,
and 5ké for the supplied LM324N);
input and outpui .coupling capacitors
are recommendsd

Note that the supply veltage OV
and the qudio input and output scresns
must not share a common rstum paih,
otherwise Ve= will be shorted out to OV

BATTERY CHARGE/DISCHARGE/IDLE MONITOR PARTS LIST
RESISTORS: All 0:6W 1% Metal Film (Unless spacified) M3 X 10mm Insulated Spacer 1Pkt (F334P)
Rl 2400 1 (M240R) M3 X émm Pozi Screw 1Pkt (BF36P)
R2 1k5 1 (MIK5) No. 6 X %in Seli-tapping Screw 1Pkt. (LR&7X)
R3-9, 11-1447k 11 (M47K) Single-ended PCB Pin lmm (0-4in) 1Pkt (FL24B)
RIO15  680Q 2 (M68OR) 2in Panel Meter 100-0-100pA 1 (RW98G)
RV1 ok 22-tum Cermst Preset 1 (UH24B) Box with Base Type 2 1 *(YN36P)
RV2 4M7 Horizontal Enclosed Preset 1 (UH11M) Min Single Core Lappsd Scresn  AsReq (XR15R)
4-Wire Cable AsReg (XRBIW)
CAPACITORS _ In-line Car Type Fuseholder 1 (RX51F)
Cl 100uF 25V Radial Electrolytic 1 (FF11M) 100mA Fuse 1lin 1 (WR08J)
C23. 8-10 100nF 50V Mini Disc: Ceramic  § (BX03D) LED Clip Convex Smm 1 (UK14@)
C4-7 10pF 50V Radial Electrolytic 4 (FFO4E) lémm PVC Sedling Grommst = 1 [@X77J)
1:-émm Heat Shrink Slesving 1 (BF86T)
SEMICONDUCTORS
g(:;ll ﬁg%‘;{qz 1 égiggg; The Maplin 'Get-You-Working’ Service is available
D12 1N4001 2 @an for this project, sse Consiruciors' Guide or
D3‘ 2 1N4148 2 (QL8OB) current Maplin Catalegue for details
LDi Multicolour LED §mm 1 (YH755) The above items (excluding Optional) are available
as a kit, which offers a saving over buying the
parts separately.
MLSCELLANE?S; DIL IC Sockst 1 (BL18U) Order As LT56L (Battery Chcg?g/;mscharge Monitor Kit)
; : . Price £7.
glggle-ended PGS Pinsi1ad (@ MJ}PH (G}{H{‘?g; Please Nols: Where ‘package’ quantities are siaied in the
Insiniction Leafiet i (XUSY) Parts List (eg., packet, sirip, ree], elc), the exact quantity
Constructors’ Giilde 1 (XH79L) requited 10 build the project will b2 supplied in the kit
The following new item (which is included in the
OPTIONAL (Not in Xit) kif) is also available separatsly, but is not shown
15k Min Res 1 (M15K) in the 1994 Maplin Caialogue
22k Horizontal Enclosed Preset 2 (UHO4E) Battery Charge/Discharge Monitor PCB
IN4148 2 (Q1L80B) Order As GH74R Price £2.49
Strip Board Type 1039 1 (JP46A)
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In many situations, the use of existing
PSTN (Public Switched Telephone
Network] lines for conveying
computer data is a compromise,
and in some cases downright
unsuited. Corruption of data and
security can be a problem. and
its use during peak business
hours can be unreliable and
expensive.
The data rates that can be
stuffed down a phone line
are quite low (2,400-bit/s
is the current most common
standard), and if the line
is bad, modems may switch
over to even slower rates
(as low as 300-bit/s), causing
huge delays and expensive
calls. Of course, for portable
operation one of the cellular
telephone networks have to
be used. which are incredibly
expensive, and calls are often
subject to severe signal degradation,
causing data errors.

Whatis,)
AKNET !

Top: Paknet in a retail application.
Top Lefi: A Paknet Radio Pad. Note the compact size.

5 Left: The Paknet Base Station, normally located at a cellular repeater site.
Above: the Radio-Pad has two user ports, allowing for two completely
independent applications. For example, one port may be connected

to an EFTPoS terminal, the other possibly to a security

system or computer.

June 1834 Maplin Magazine 9




Purpose-designed data transmission
lines - such as those conforming to the
CCITT X.25 packet standard - overcome
the latter problem. but tend to be expen-
sive. and hence not economically viable
if only fairly small amounts of data (for
example, lumps as small as 1,000 bits)
need to be sent infrequently. Everyday
examples of such unpredictable low-vol-
ume iraffic are EFTPoS (Electronic
Fund Transfer Point of Sale) and credit
card authorisation, which are encoun-
tered in retailing.

Of course, the use of wire as the
transmission medium is potentially haz-
ardous — after all. wires are subject to
the forces of nature, as those living or
working in outlying regions will testify.
Wires are also vulnerable to deliberate
tampering — particularly worrying for
alarm system operators, and other
providers of sensitive services or infor-
mation. The cost of setting a line up in
the first place may also be prohibitive.
particularly fo remote areas where such
lines are not already in existence.

With these problems in mind, the
Paknet system was introduced in
February 1990. Originally developed by
Racal Research, the service is run by
Pakmet Ltd., a joint venture between the
Vodafone Group ple (another Racal sub-
sidiary} and Mercury Telecommunica-
tions Lid. A public packet-switched
data network (using the X.25 protacol),
Paknet uses radio as its transmission
medium. This provides considerable
advantages for many applications, as
well as creating new possibilities,
unimaginable before the introduction of
such a system — remote monitoring and
interactive information services will be
discussed later. Since X.25 is used,
Palkmet can be connected to existing net-
works - in many cases allowing private

Radio
pad
il
=
ﬁ Alarm
2| system

Host
computer

Private
data networks

x.25
Data network

Metwork

management
centre

-

Figure 2. The same system, based around Paknet.

network operators to make additional
revenue from spare capacity. The X.25
system, as implemented on Paknet,
allows data transmission rates of
9.600-bit/s. to be attained as standard
— file compression could increase this
still further. if required.

A conventional data transmission
system using a PSTN line is shown in
Figure 1. Users are connected to other
users or a private data network via
modems. Befween the modems of the
host and user, much happens. Signal
conditioning, telephone exchanges,
multiplexing/demultiplexing equip-
ment, and not least the line itself, col-
lectively degrade the signals and limit
data transmission speeds. Even over
physically short hops (theoretically, two
adjacent offices on different lines) the
nearest available exchange could still be
several miles away, and during peak

User
equipment

Modem

PSTN

Modem

Host

!
"@ computer
(=)

[
=
=

I

Daota network

Host
computer -

[0)(o

BIlis

-

l

Private
data networks

X.25

X.25
User
equipment

Figure 1. Data communications system based around a PSTN line.
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periods could be further away still,
bringing ever-increasing amounts of
PSTN hardware into play.

_ Enter the Radio Pad

The Paknet alternative is shown in
Figure 2. Instead of a PSTN modem. a
small black box., known as a ‘radio pad’,
is used. The device does not look like a
reporter's notebook. the word ‘pad’ actu-
ally being an acronym for Packet
Assember/Disassembler. Regardless of
its name or shape, the unit does exactly
the same job as a modem, but contains
a VHF radio transceiver instead of a
phone jack. The device, which weighs
less than 1kg, is powered by a 12V DC
supply - it has been designed to be
poriable, and thus make the mest of the
flextibility that independence of a comms
line provides. Even when the on-board
4W transmitter is working, the radio
pad only consumes 500mA. and so
could be powered from a ear's battery
for mobile operation. or by a Ni-Cd bat-
tery pack. In receive mode, the current
consumption is even less at 150mA.
The range of the radio pad is typically
10 miles with its internal aerial,
although this will decrease in urban
areas. In such instances, the use of a
roof or pole-mounted aerial is recom-
mended. OQutside the full coverage area,
an external aerial will be required any-
way: under ideal conditions, ranges as
much as 50km can be attained.
Connection to the computer equip-
ment is via two RS232 poris. which are.
available on two 25-way ‘D’ conneciors.
The use of two serial ports means that
two completely independent applica-
tions can be catered for separately. For
example, an EFTPoS terminal can be
hooked up to one port, and a PC to the
other. This saves ‘fiddling around the
back’ a nightmare for non-technical per-
sonnel, or the use of switch boxes.
Apart from power and aerial connec-
tors, there's not really much else to the
Radio Pad. apart from power and ‘in
use' LEDs. As far as the user is con-
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cerned, it truly is a ‘black box' in the
literal sense - just like the PSTN modem
that it replaces.

Base Station

e e |

Al the other end of the radio link is the
base station. which links up to any
available X.25 node. With iis data
capacity of 64K-bit/s. each base station
can handle a considerable number of
independent Paknet applications at any
instant. and can cope with many hun-
dreds within its vicinity. Hardly sur-
prisingly. base stations are located at
Vodalone sites. but could be installed
practically anywhere provided the
required external lines are present. At
the heart of the base station is the
Nenwaork Access Controller (NAC), which
consists of a radio transceiver and X.25
interface circuitry. In fact. each base
station has two NACs, one of which is
always available, should the other fail.
This helps to provide continuity of ser-
vices. although there is always the
possibility of power supply. aerial or
line failure. The first problem can be
overcome by the use of an uninterrup-
tible power supply (UPS), although each
NAC does consume around 305W of
power (DC and AC supply options are
available). For ease of installation, the
aerial is a simple ommnidirectional whip.

Installation of base stations is pro-
gressing at a rapid pace, with around
75% of Britain covered by Spring 1994.
The stations (numbered at 136. at the
time of writing) are arranged in a cellu-
lar '7 zone repeat pattern’, as shown in
Figure 3. to achieve efficient coverage.
As has been proven for nearly ten vears
with mobile phone systems. this system.
is spectrum efficient, reduces co-chan-
nel interference and is flexible in its
implementation. In addition. it makes
for easier network planning and instal-
lation, since suitable sites will already
have mobile telephone repeaters and
the required infrastructure. Normally,
all that is required is the X.25 link.

In February 1990, Palmet started in
the Greaier London area with some ten
base stations connected to two X.25
exchanges. Bearing in mind that most
of the country can now make use of the
service, a mere three years later (refer to
the coverage map of Figure 4). the level
of progress has been astounding.

The Network Management Centre
(NMC) augments the activities of each
existing X.25 network management
cenire, which is responsible for the
routing of users in each node. sub-
scriber billing and maintenance. Among
its tasks are the control of each NAC
connected to that particular X.25 net-
work, the downloading of NAC software
updates, fault location. radio pad test

&m2 1834 Maplin Magazine
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services, help services. registration. and
statistical monitoring (for the planning
of future expansion).

The Paknet system is designed to
appear as just another node on an X.25
system. Each cell. consisting of the base
stations and radio pads that it serves, is
structured as the first three layers of the
O8I 7-layer model. Each of these layers
- physical. data link and network, maps
across to the X.25 structure of the core
network. The physical laver and data
link layer. which will shortly be

described in detail. refer to the radio
medium, and the system that synchro-
nises the flow of data, respectively. The
network layer. meanwhile, refers to the
interface between the Paknet system
and the host X.25 network.

Above: The Network Management Centre
(NMC), responsible for monitoring, control
and billing.

Below: Figure 5. DSRA coding structure.
Note that the forward and reverse
structures are divided up into frames.

Paknet, as implemented in the UK,
makes use of the VHF band (the Paknet
frequency allocation is between 136 and
174MHz). In other countries, UHF (403
to 470MHz] is available as an option.
which makes for smaller and less obtiu-
sive aerials. Such frequencies cannot be
used in the UK as this area of the band
is already fairly crowded - it’s taken up
by government /military radio, the ama-
teur 70cm allocation, PMR and public
service communications.

A channel bandwidth of 12.-5kHz was
deemed suitable for the system, as it
provides the optimum compromise
between adequate response time and
specium usage. The modulation system
is FSK (frequency shift keying). mainly
because it is simple to implement.

The second layer is concerned with the
provision of an ervor-free service, deal-
ing with link access and management.
error correction and synchronisation.
Within each cell, the radio pads share
a physical channel pair, consisting of
forward and reverse channels. The for-
ward channel is under complete super-
vision of the base station, and is used to
transmit control information to the
radio pads within the cell. On the other
hand, the reverse channel has to be
shared by all those radio pads. and con-
sequently, a proiocol must be intro-
duced to avoid contention. For Paknet,
a new data link layer protocol known as
DSRA (Dynamic Slotted Reservation
Aloha) was developed. A simplified
example of the DSRA coding structure
is shown in Figure 5.

pan—

frame or slot (Z7ms)

|sync| address[eontrol]

data |CRC_‘i

= time

Forward
channel

[Atti]svs |ack [svs [Sbc]spC[DAT [DAT [DAT [Ss [Svs [AGK] DAT [DAT [ALH [AcK |s~r_]

Reverss
channel
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@
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| DAT ) DAT [ DAT [DAT
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I Access window ’ Data transfer window __|
Frame AlH — access window invitaiien
L SYS — system frame
Frame with power up/down = )
ACK — data tronsfer acknowledgment
Frame with closh ROD — request to iransmit dote
DAT — daia transfer
Addresz within frame SDS — send dotg command

Reproduced, by permission, from Electronics & Communication Engineering June 1991
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In this system, forward and reverse
channels are divided into time slois
(‘frames’) of fixed size. Each frame is a
block of data that can be comprised of
any of several fields. depending on its
purpose - such as synchronisation,
control, address, error protection and
user information. The radio pad moni-
tors the forward channel frames from
the base station and uses them to
acquire synchronisation.

Each radio pad competes for the allo-
cation of channel resources using a ran-
dom access protocol and, if successful,
is assigned an independent variable-
sized data transfer window within the
reverse channel. A control frame sent by
the base station defines the slots to be
used: if the radio pad already has data
ready for transmission, it picks a slot
within the access window at random
and transmits a request frame. The
base station will then reserve the
resource and return an acknowledg-
ment to the radio pad. which is used as
a cue to send the data. The advantage
of DSRA is that of flexibility — consider-
able efficiency can be achieved even
with mixtures of long and short data
packets.

Security is well catered for with
Paknet, since each radio pad has a
unique identification code, and is thus
individually accessible. This. coupled
with the system’s packet nature, means
that the chance of intercepting data to
which you are nol entitled is practically
impossible, unless you have an

extremely fast logic analyser —and a
brain to match! In addition. three levels
of error correction help to make the sys-
temn robust under marginal conditions.

For many applications. Palkmet has
proved an ideal choice - the security
industry. in particular, welcoming the
system with open arms. Two major
companies, Chubb (another member of
the Racal group). and Modern Alarms,
have pledded their allegiance to Palmet.
Traditionally, large alarm systems
are connected to a monitoring service
via a telephone line. When an intruder
triggers a sensor, the alarm automati-
cally dials the preprogrammed number
of the monitor, who will then take the
appropriaie action. Unfortunately, this
system is extremely vulnerable - afier
all, phone lines can be cut. The unob-
trusive aerial of the Paknet radio pad
can be installed inside the building; by
the time the intruder has broken in, the
monitoring service knows all about it.
The second advantage is that of
speed. There is ofien a crucial delay
(normally between 20 to 30 seconds)
between alarm activation and the moni-
taring service taking action — caused by
dialling and providing identification
information — this provides the intruder
with additional time to fulfil his objec-
tive, or enough time to disable the alarm
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system altogether! With Paknet, this
delay is reduced to less than two sec-
ands. Since each radio pad has an ID
code, the premises can be located
immediately.

Several convictions have already
been made as a result of the reduced
delay and extra security that Paknet
provides.

One of Paknet's first applications
(indeed. one for which the system was
originally developed) is the world of
retailing. Hands up those of you who
constanily glance at your watch, while
waiting for somebody at the front of the
check-out queue to have his credit card
checked! But then. of course. youre
paying via credit card as well, aren’t
vou? "1 don't know, everybody seems to
be using credit and debit cards these
days!”

The vulnerability nature of ‘plastic
money’ means thal safeguards need to
be implemented by those who min such
services. The best known example of

this is the authorisation procedure.
which is responsible for the everyday
problem outlined above. In modern sys-
tems, an EFTPoS terminal, connecied to
a PSTN line via a modem, dials up the
card operaior's mainframe and runs a
credit check. as well as finding out
whether the card has been reported as
a stolen one. For those stores not
touched by the wand of computer-
isation, sales staff siill make similar
credit check enquiries, albeit verbally,
Evervbody would agree that these
measures are very desirable, but it does
take such a long time — three minuies is
not uncommon, especially during peak
periods when free lines are like gold
dust. Recognising the need for quicker
customer service. the credit checking
sysiems used by other stores are off-
line, so up-io-date records on stolen
cards are not available, increasing the
chance of fraud.

Fear not. Paknet is coming to the res-
cue. If the EFTPaS terminal is hooked
up io a radio pad. the delay is reduced
to around six seconds (no engaged lines
to worry about) allowing a quicker ser-
vice to be provided for the customer. Of
course, since the system is on-line, the
likelihood of card fraud is greatly
reduced. Not surprisingly, this applica-
tion of Paknet is a steady growth area.
Paknet also helps behind the scenes,
allowing more responsive inventory
management systems {o be introduced.

'_l_‘___i’"..le'lilét'l"y

An area in which Paknet excels is that
of logging data in real-time, particularly
where site visits are impractical. If a
specific quantity (e.g. traffic, chlorine
levels in water or electricity consump-
tion in a particular area) needs o be in-
stantaneously monitored. a dedicated
line would have io be installed between
the data logger and the site of analysis.
In some areas, a leased line can be set
up - but what about remote locations,
which might not even have an electric-
ity supply? And if there is no option but
to install a dedicated circuit to an outly-
ing region regardless of cost. how will it
stand up to severe environmenial con-
ditions like flooding?

Since Paknet is a wireless system, no
lines are required. DC operation means
that mains power is not essential, and
there are no dial-up delays to worry
about. Since no part of the system is
exposed to the elements (save the aerial,
of course). the system is impervious to
bad weather. And, since data can be
sent whenever it is required. the system
works in real time. These benefits,
together with the tremendous cost
advantages. add up to even greater suc-
cess for Paknet.

A potential growih area for Paknet is
that of the electricity industry. Thanks
to deregulation, companies that con-
sume more than 1MW of power can

Continued on page 22
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Notebook PC Data Acquisition

National [nstruments has announced a
high-performance, compact, fightweight,
extemnal data acquisition (DAQ) box.
Sysiem developers can use the
DAQPad-1200 to create pariable, flex-
ible data acquisition and control systems,

The DAQPad-1200 is compatible with
any PL that has a parallel printer port,
making it ideal for PC-basad DAQ appli-

cations invelving Iaptop and notebook
PCs.

The DAQPad-1200 includes an AC
adapter to supply power from a 120 or
220VAC wall outist. An opfional battary
pack with charger will power the
DAQPad-1200 for 8 to 13 hours.
Contact: National Instrumenis, Tel:
(0835) 523545,

AC-Coupled Hall-Effect
Gear-Tooth Sensor IC

A naw AC-couplad Hall-sffect gear-tooth
sansar IC that swilches in responss {o
changing differential magnetic fislds cra-
ated by moving ferrous fargsts has been
introduced by Allegro MicroSystems.
The new 3059 is ideally suited to non-
zerg-spesd sensing of spead, position
and time. It incorporates & voltags regu-
lator, two quad Hall-effect sensing els-
menis, temparature compensation

circuilry, a low-level amplifier, bandpass
filtar, Schmitt trigger and an ocpen-col-
isctor output driver.

In speration, he circult is coupled with
@ back-biasing magnet, and can be con-
figured fo tum on or off with the leading
or trailing edge of a gear tooth or slot.
Changes in fislds on the maanet face
caused by a moving ferous objsct are
sensed by the two Hall transducers and
are differentially amplified by the on-
chip_slectronics. Contact: Allegro
MicroSystems, Tel: (0932) 253355,

|
|

Robo Owlis Stalk the
London Skyline

Westminster Council in London has pur-
chased ten battery-operated plastic owds
to frighien off the hoards of pigeons
whaose droppings foul the pavements
and monuments of central London's
tourist district.

At first, officials tried using stationary
Tepiicas positioned at infervals along the
parapets of buildings. London's ‘strest-
wise' pigsons were no! impressed.
demonstrating their distaste in the tradi-
tional manner.

Fear not, from initial reports it seems
thiat the motorised owls are a greater
success than their static cousins. But for
how long?

BT Siandardise on
Emergency Number

A new emargency number (112} is now
operaiing alongside the usual 339 in the
UK. 1t will putyousin touch with such ser-
vices as police, ambulance and fire
brigade and is being phased in through-
out the European Union (EU). This is sa
that a common number is available
wheraver you go, in ling with paris of
Europe and the USA. Thers are no
pians fo scrap 993. -

Engineering
Organisation Pledges
Increased Co-operation
At the Audio Enginsaring Scciety’s
(AES) 86th Convention in Amstardam
at the beginning of March, ties
with Technical Committee TC84 of
the: Intemational Eleciratechnical
Commission (IEC) — the body responsi-
ole for inlernational siandards in the
eleciricity and electronics industries —
ware considerably strengthened. Joint
mestings were held to discuss digital
audio, loudspeakers and the intercon-
nections between equipment. as wellas
interchanges of information on connec-
tor applications and EMC.

The AES has bean trying for a number
of years to achizve a closer relationship
with the IEC, largely as a resuit of sarly
initiatives from Eurcpean members.
Unforiunately, a number of formal prob-
lems of profocol had to be resolved, and
these always take a very long tima, For
example, the AES is an intemational
sceisty, bulitis based in the USA. Could
this mezn that the USA would gat two
vales in the IEC, or altematively, would
the AES oppose the official US National
Commitiss visws on soms matters, as
expressed by the American Nafional
Standards Instituts (ANSI)? On the plus
side, it is ofien difficult for pecple in the
USA to participate in standards work
beczuse of the way in which it has to be
cone in that country of large distances and
very strict ‘anti-rust’ laws. The AES oits
should make parficipation much sasler,

It appears that these problems nave
now been resolved, with much bensfit to
the industry, because the Socisty’s own
standards will in future be very clossly
ahgned with the international standarnds,
which are adopted by almost all coun-
tries a5 national standards. For example,
the much-nesded revision of the
AES/EBU Digital Audio Intariace stan-
dard, which is also EBU Tech.3250,
IECA58, BS7233 and CCIR Recom-
mendalion 647, will take place as a
joint venture, which should sven pre-
vent any confusing ditferences in word-
ing betwaen the published standards. Of
course, it has {o be ensured that the
EBU and the ITUAB (formasdy CCIR) do
not fesl left out!

The imporiance which the AES at-
taches to this co-opsration can be seen
by the invitation extended 1o IEC TC84 1o
hold fis 1984 Plenary Mesting, togsther
with meetings of mast of its Working
Grouns, with the next AES Conventionin
San Francisco in Novembser 1884,

WordPerfect Provides
Mobile Communication
Tools

WoerdParfect has unveiled a workgroup
compuiing sotution for mobile users, pro-
viding them with & varisty of ways
to send and receive slectronic mail,
schedule requests and tasks. The
WordPerfect Office mobile computing
solution’ allows ussrs fo access
electranic information containad in
WordPerfect Offics through WordPerfect
Office Remote for bath Windows and
DOS, two-way wiraless tachnalogy.
paging servicas, telephone access and
public camisr access.

The WerdPerfeet Office mobile com-
puling sclution oifers ussrs remote
access lo: e-mall, calendars and task
through WordPerfect Office Remote for
Windows and DOS; paging services
through Motorola; wireless technology
through RAM Mobile Data and Cellular
(Cellnstand Vodaphons); the telephone
thraugh the WardParfect Office
Telephene Access Server (TAS); and
public carriers. Centact: WordPeriect,
Tl (0932) 850505.

IBM High-Temperature
Superconductivity

IBM researches hava fabricated the first
thin films of the high-temperaiurs super-
congucting matenal mercury-barium-
calcium-copper oxide that exhibiis zero-
resisiancs supsrconduciivity.

Scientisis at the |BM Rasaarch
Division’s Thomas J. Watsan Ressarch
Centre, have shown that the fiims
became superconducting at a zero-
resistance transition temperature of
124°K (149°C). Because of their excel-
lent efecttical and magnstic characteris-
tics as well as a transition temperature
almost as high as for the bulk form of the
material, such films are expected D bz
useiul in electronic device applications.

Thin films of other high-temperature
superconducting materials are already
used in several efectronics applications,
but they become superconducting at
temperatures more than 30°C coolsr.
Contact: IBM, Tel: (0705) 565333,

BBC Dial-in Time
Service

Tha BBC has introduced a pilot senvice,
whereby computer users with Hayes
compalible hardware apd suitable soft-
ware on their IBM compatible PC, can
cbiain a highly accurate Tima Siandard.
The BBC Radio Time Standard is based
on a palr of Global Positioning System
(GPS) receivers working in dualredun-
dani confjguration, togsifier with an
MSF Receiver. MSF is a 60kHz Time
Standard operated by the National
Physical L aboratory.

Time data aceurate to within S00us are
passad from the Time Standard to 2 pair
of Leitch Clock System Controllars, con-
nected to the public switched telephone
netwerk (PSTN) modams for acoess by
callers. One controllsr operates on
Coordinated Universal Time (UTC),
notionally the same as Greenwich Mean
Time (GMT), and the other on UK Tima-
of-Day (TOD), adjustsd automatically
between BST and GMT. The main appii-*
cation for the semvice is likely to ba the
synchronisafion of real-time clocks on
computers and other electronic equip-
ment. Communication details: callers
will require a PSTN modam which can
operate a1l 300 Baud full duplex (CCITT
recommendation V21).

Details are available from BBEC
Engineering Information, which also
holds datails of software available for
autematically synchronising IBM-com-
patible PCs. Contact: EBC Engineering
Information, Tek: (0345) 610 313 (UK
only) and, Tel:+44 81 752 5040 (over-
seas).
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Mobile Management Package

CS Electronics has launched a mobile
services management packags called
SarMan, designed to enabls fast and
accurate two-way messaging between
service enginears and their base.
SerMan is a fully integrated job dis-
patch and mobile data system specifi-
cally designed for service industries. CS
Electronics claims the system will dra-
matically improve customer services by
ensuring that sarvics calls, customer

data and engineers are properly man-
aged.

Mes=sages are camied via the Paknat
Radio Network. This nationwide digital
radio netwerk ensures that information is
exchanged in seconds and is ermor free.
Msssagss arrive in t=xt form, eliminating
the problems and high call charges
associated with voice base systams.
Contact: G5 Electronics; Tel: (0782)
SE4564.

Virtual Working
Environment

A consoriium of UK industrial and acad-
emic parnars, led by BT, is collaborat-
ing on a project that aims to creats
a ‘computer-generated’ environment
whare usars can work with each other,
ragardiass of lozation,

Using virtual! reality to suppori co-oper-
afive work across dispersed groups,
Virtuosi will allow peeple 1o join discus-
sions and problem-solving activities at
home or in difterent offices or faciories
across the world.

Two pilot services will be developed
for the projecl. One will be concemed
with improving communication between
a number of BICC cable factories
throughaout the world. The aim is to
enable managers and works to co-oper-
ate as if they worked in a single factory.
For example, sxparts will be abla to visit’
shopficor staff on another continent to
resolva technical and production issues
at the remote factory.

Expertise from the UK company,
Bivision, will canfribute to the core
framawork of the project, providing pow-
erful tools 1o aliow users to interact within
the virtual environment. BT Laboratories
and GPT wiill ba involved in develoging
the telecommunications aspecis of the
project. GPT's contnbution will also be
supporied by GEC Marconi Hirst
Research Laboratories which has con-
siderable experience in distibuted virtual
reality applications:

A strong theoretical basis will ba pro-
vided for the project by Nottingham,
Lancaster and Manchester Universitiss.
Tnese univarsities ar2 all involvad in UK
and Eurcpean Research projecis to
establish the fundamental principles for
interaciing and co-oparating in virtual
envircnmenis that will be set up across
future: Information  superhighways.
Besides daveloping models and sys-
terns, they will also be involved in user
requirements, capturing and assessing
the effectivensss of the two application
pilots. Contact: BT Laboralories, Tel:
(0473) 847448,

Young Amateur of 1994
For the saventh year running, the RSGB
has announced the Young Amateur of
the Year Award which is again being
sponsored by the Radiocommunications
Agency (RA) and the communications
industry.

The prestigiots award, initiated by the
RSGB in 1988, is open to anyone undsr
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Testing Fruit Juice

A technique developed at the University
of Nantes in France, la certify the
authenticity of French wines, is now
being used to detsmming whether fruit
juices reach their mark.

The Snif-NMR technique dslermines
whether sugars in fhe gice come from frut
Of Sources such as sugar beet or cana.

Eurofins, the Nantes-based company
which caries out the process, ferments
the sugar into alcohol. Magnstic raso-
nance Is then used to determine the
overall ratio of hydrogen and daulerium
(the heavy hydrogen isatope) in the alco-
hol. The ratio varies according to the
type of sugar, indicating whethar il is
naturally occuring or has been added
during processing.

Tha process also identifies where the
carbon atoms in the alcohol are sited, a
furthar indicator-of the purity of the
orange, apple, grapefruit or pineapple
juice. Contact: French Technology Press
Bureau, Tel (071) 235 5330.

18-Bit Bidirectional l
Bufier

Integrated Davice Technology's (IDT)
new 1B-bit bidirectional buffer is ideal for

use with today’s high-speed processors, .

With a 5-5ns propagafion delay, the
FCT162701T solves the bandwidth mis-
match problams betwesn interfaces with
speed differentials, such as CPU-fo-
memory or CPU-to-1'0 in R4400/R4600,
Pentium and PowerPC applications. The
FCT1682701T combines the functionality
of two transparent octal latches and an
18-bit wide, 4-bit deep FiFO info a single
compact 56-pin part. Compared o the
equivalent discrete implementation, IDT
claims it saves over B0%: in board area,
reduces parn count by sight-to-one and
simplifies board fayout.

The FCT182701T is available in 330
mil-wide, 25 mil-pitch 56-pin SSOP and
in 240 mil-wide, 20 mil-pitch 56-pin
TSS0P. 5-5ns and 6-5ns spesd grades
are avaiiable. Contact: Integrated Device
Technology, Tel: (0372) 363734.

the age of 18 who has an inierest in
amalsur radio. It is awardad for the most
outstanding achievement by a young
radio amateur who nesd not necessarly
be a licence holder.

In addition to the coveted titie, the win-
ner will be presented with 2 £300 cash
prize, a Sony general coverage recaiver,
and a one wesk residential course at
Wray Castie Collegs in the Laks District.
The runner-up will receiva a hand-
portable transceiver, a £25 book token
and a multimeter. All:entrants will be
given a copy of an RSGB book.

The closing date for nominationsis 31
July. Forms can be oblained from
Justine Hodges, RSGB, Lambda Houss,
Cranbourne Read, Poiters Bar,
Heriordshire ENG 3JE.

Maplin Helps Multi-
Action Security

For Graham Pearks, chief slectrical
instructor, Electronics Depariment,
North East Micre Cenirs, North Shisids
(Brass Tacks}, the call from the local
Multi-Action Crime Prevention Initiative
was most opportung. The Action Group,
2 police lizison unit, wanisd Brass Tacks
to help design and implemant a security
system to assist its fight against crime for
tha community.

“Qur brief", said Mr. Perks, “was to
provide a low cost camera: monitoring
device; ong which could easily be fitted
into housss, particuiarly those occupled
by elderly people. who needed lo see
who was at their front door. There was
also a requirement for a security camen
In local echools to help prevent vandal-
ism. Cabling in ail cases was to bs
avoided with radio providing the possible
solution.”

The chosen system was based on the
Maplin CCD sub-miniaturs video cam-
era with the video converied o a radio
signal and then fed to a standard TV or
VHS video recorder.

The low runining voltags and depend-
ability coupled with low price are much
appreciated by Brass Tacks with plans
to purchase at least a further 200 CCD
video cameras from Maplin. At present
the 25 unit project is very much seen as
an expanmeant. Four potential applica-
tions have already been clearly identifisd
— Camwatich, & poriable homs video
security link; the door entry video; the
passive infra-red sensor/security light;
and a garage alarm. Further projects are
in the pipeline. Contact: Graham Perks,
Tel: (021) 258 0533,

Eveary possible sffort has been mads
to ensure that information presented
here is correct prior o publication. To
avoid disappointment due to late
changes or amendments, contact
event organisations to confinm details.

3 May. Magnstic Loop Aerials -
Oparating Evening and Talk, Sudbury
and District Radio Amateurs. Tsl
(0787) 313212,

510 6 May. Intemational Conferenca on
Adsaptive Search and Optimisation in
Enginsering Design, Insfitution of
Electrica! Engineers, London. Tek
(071) 344 5448,

10 to 12 May. Expo-lab 1984,
Laboratory Technologies Exhibition,
Mational Exhibition Centrs,
Birmingham. Tel: (081) 302 8585,

10 to 12 May. Control & Instrumen-
tation Exhibition, National Exhibition
Centre, Birmingham, Tel: (G81) 302
B585,

1